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COopHuk  cocraBieH 1O  MUTOraM  76-i  CTYJEHYECKOM  Hay4HO-
TEXHHYECKOH KOH(pepeHInn bemopycckoro rocyaapcTBEHHOTO TEXHOJIOTHYECKOTO
yHUBEpcUTeTa, poseaeHHou ¢ 14 nmo 30 anpesns 2025 r. Te3ucs 10K1a10B coaepxKar pe-
3yJIBTaThl HAYYHBIX HCCIEAOBAaHUN CTYJCHTOB, ITOCBSALICHHBIC aKTYaJbHBIM BOIPOCAM
JIECOBOJICTBA, JIECOYCTPOICTBA, JIECO3AIUTHI, TEXHOJIOTUU M TEXHUKH JIECHOM ITPOMBIIII-
JICHHOCTH, XUMHYECKOI TEXHOJOIMU M TEXHUKH, HEOPIaHUYECKUX BEIIECTB, BSKYLIHX
MaTCpHraJIOB, TCXHOJIOI'MU CTCKJIA U KCPAMHKHU, TCXHOJIOTUH SJICKTPOXUMHUYCCKUX ITPOU3-
BOJICTB, KOJIOTUH, CHHTE3a HOBBIX OPraHUYECKMX ¥ HEOPTaHMYECKUX MATEPHAJIOB, KO-
HOMMHMKH, U31aTCJIIBCKOI'O A€JIa U HOJII/II‘pa(l)I/II/I, I/IH(i)OpMaIII/IOHHI)IX TexHonorni. Taxxke
IPe/ICTaBIICHbI JIOKJIAIbI, TOCBALICHHBIC YHEProcOepeKEeHUI0, 0€30ITaCHOCTH TEXHOJIOTU-
YECKUX MPOLECCOB M IMPOU3BOCTB, KOHTPOJIO KayeCcTBa M 0€30I1aCHOCTH BEIIECTB, Ma-
TEpUAJIOB M U3ICITHIA.

COopHHK peHa3HAYCH JIJTsl UCTIONB30BaHUS CIICIUATMCTAMH COOTBETCTBYIOIIIX
oTpacJieil HapOJHOTO X035 CTBA, HAYYHBIMH PaOOTHUKAMH U ITPETIOIaBATEIISIMHE, a TAKIKE
CTYACHTAMU U MaruCTpaHTaMHu.
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YJIK 004.832
Cryn. H.J1. Jlenucenko
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

INPUMEHEHUE HCKYCCTBEHHOI'O HHTEJIJIEKTA
B UX/UI AU3ANHE

B Bek TexHosoruit uckyccrBeHHbI uHTEIUIEKT (M) HaunHaeT ur-
paTh JAEMCTBUTENIBHO KIIIOUYEBYIO POJIb B YCOBEPIICHCTBOBAHHWM I10JIb30Ba-
tenbekoro onbiTa (UX) u untepdeiica (Ul).

Haubonee yno6usIit cnocod npumenenus MU — 3to ucnonszoBaHue
MHorouncyieHHbix U-mmarunoB. B Figma cymiecTByeT MHOXKECTBO
NH-nnarnHoB, KOTOpBIE MOMOTAOT B CaMbIX PAa3HbBIX ACMEKTaX JAU3aiHa.
Clueify — 3T0 maruH, npegHa3HaYCHHBIN 1JIs aHAIN3a JJAHHbBIX, TEKCTA WX
JIPYTUX TUIOB KOHTEHTA C ucnoiab3oBanueM M. OH nmoMoraer cTpyKkTypu-
poBaTh HH(POPMAIIUIO, OIICHUBATD SICHOCTh U KAYECTBO JAHHBIX, & TAKIKE BbI-
SBJIATH CKPBIThIE 3aKOHOMepHOcTU. TerioBas kapta B Clueify Buzyanusu-
pYET JaHHbIE C MOMOILBIO IBETOBOM IIKAJIBI, T/1€ MHTEHCUBHOCTH LIBETA OT-
pa’kaeT «BEC», BAKHOCTh WIJIM YaCTOTy OIPEIEICHHBIX 3JIEMEHTOB. Ma-
gestic — TIaruH, KoTopsiii renepupyet 3D-ukonku Ha 6aze M. On ananu-
3UpYeET 3aMpoc, HAIPUMEP, «MKOHKA HACTPOUKHU B (yTYPUCTUUHOM CTHIICH,
Y C IOMOIIBIO HEMPOCETEBBIX AJTOPUTMOB T€HEPUPYET HECKOJIBKO BApHaH-
ToB 3D-rpaduku. ['0TOBbIE MKOHKH 3KCIOPTUPYIOTCS B pas3jinyHbie (op-
Martbl, BKtouast PNG, SVG u naxe 3D-¢gopmaTtsl AJist JaTbHEHIIIETO UCTTIOJTb-
30BaHMs B uHTEpPeiicax. MagiCopy — mutarun nis Figma, koTopblil aBToMa-
TUYECKU TEHEPUPYET Mpojaroiine U MHHOPMATUBHBIE TEKCTHl HA PYyCCKOM
S3bIKE TSI JIEHIUHTOB, UHTEP(PENCOB U MapKETUHTOBBIX MaTepuaioB. OH
pabotaeT Ha ocHoBe GPT-3, uyTo MO3BOJIAET CO3/1aBaTh KAUECTBEHHBIN KOH-
TEHT 3a CeKYHJIbl 0€3 py4HOoro Hanmucanus. lconify — miaruH, KOTOpbIN UH-
TerpupyeT B Figma orpoMHyI0 KOJUIEKITHIO O€CTIATHBIX BEKTOPHBIX HKOHOK
U3 TIOMYJISIPHBIX HA0OPOB, KOTOPYIO HU3aitHEPHl UCTIOIL3YIOT B CBOMX IPO-
eKTax U MpUJIoKeHuax. Dreamer — 3TO MIarvH i reHepalu n300paskeHH
Ha ocHoBe IW. OH MOXeT co37aTh UKOHKH U JIOTOTHUITBI, (h)OHOBBIE M300pa-
JKEHUS, IEPCOHAKEN, APXUTEKTYPHBIE SJIEMEHTHI U p.

UckyccTBennbii uHTeUIeKT 1 UX-n1u3aliH — MOIHAsS KOMOWHAIIUS
¢ OOJIBILIMMM TIEPCIIEKTUBaMU Ha Oyayiee. MIcKkyCCTBEHHBIN MHTEIUICKT YKe
coBepiieHcTByeT UX-nu3aiiH, npeasiaras cnocoObl BISIBICHUS U yIOBIIe-
TBOPEHUS] KOHKPETHBIX MOTpeOHOCTEN mojk3oBareneid. B pesynbraTe npo-
IYKTBI, CO3IaHHBIE C UCITOJIb30BAHUEM UCKYCCTBEHHOI'O MHTEJJIEKTA, CTAHO-
BATCs OoJsiee 3PPEKTUBHBIMU U OPUEHTUPOBAHHBIMU Ha KIHEHTA.



YK 004.624
Cryn. 1.C. I'opsuko
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

AHAJIN3 BO3MOXXHOCTEM YANDEX MAPS API
JJIAA TIOCTPOEHUSA MAPLHIPYTOB

Yandex.Maps API npencrasmnsieT co6oii HA0Op HHCTPYMEHTOB IS pa-
00ThI ¢ KapTorpadUuyecKuMu JaHHBIMH U cepBucamu SHnekca. OH M03BO-
JSI€T BHEIPATH KapThl HA CANTHI U B MOOWJIBLHBIC MPUIIOKCHUS, a TAKXKE
IpenocTaBisieT GyHKUUOHAN JUIsl IOMCKA 0OBEKTOB, OTOOpaXkeHHsI HHPOp-
MAaIH ¥ MOCTPOeHHsI MapmpyToB. CyIIeCTBYIOT CIEAYIONIUE TUIIBI MapIil-
pyTH3alMU: HA JIESTKOBOM aBTOMOOWUJIE; HAa OOLIECTBEHHOM TPAHCIIOPTE; I1e-
IIEXO/IHBIH; Ha FPy30BOM aBTOMOOUIIE.

B uHCTpyMeHTe KapThl — MaHeJId MapUIPyTU3AIUH — BMECTO TPY30-
BOT'O aBTOMOOWJISI PE/ICTABIICH BEJIOCUIIE], TaK KaK JaHHAs TTaHEeJb OPUEH-
TUPOBaHa JJI1 MaCCOBOI'O HCIIOJIb30BAHUS U B TAKOM cllydae Bejocunes 0o-
jee BOCTpeOOBaH.

B03MOXHOCTH MOCTpOEHUS MapUIPyTOB BKIIIOUAIOT: YKa3aHHE He-
CKOJIBKMX TOYEK MapiipyTa (B TOM YHMCIIE MPOMEXYTOYHBIX); BBHIOOp THIIA
TPaHCTIOPTA; MOJy4YeHHEe NHPOPMAITUU O BPEMEHH B ITyTH U PACCTOSHUY; T10-
CTPOCHHE aJIbTEPHATUBHBIX MapIIPYTOB; YUET JOPOKHONH 0OCTaHOBKH (IIPO-
OO0K) MpH MJIAHUPOBAHUU MAPLIPYTA.

Jist pabothl ¢ mapuipytuzanuei yepes JavaScript API ucnonbsiyercs
o0BeKT ymaps.route. s MOCTpoEHHS] MyJIbTUMApIIPyTa HCHOJIb3YETCS
o0bekT ymaps.multiRouter.MultiRoute. B o0bekte params y ymaps.mul-
tiRouter.MultiRoute ecTb psa MONE3HBIX CBOWMCTB, HAIPUMEP, CBOWMCTBO
avoidTrafficJams mo3BosieT n3berats MPoOOK MPU MOCTPOCHUH MapIIPyTa
(Tompko I auto), Mo ymoadyaHuto true. Takxke ecTh CBOMCTBO results oTBe-
qaroliee 3a KOJIMYEeCTBO aIbTEPHATUBHBIX MaPIIPYTOB.

Yandex.Maps API umeet onpeneneHHbie orpaHuyYeHus: OecriIaTHOe
UCTIOJIb30BaHUE OTPAaHUYCHO CYTOUYHBIMH KBOTAMM Ha KOJIMYECTBO 3arpo-
COB; JIJI1 KOMMEPYECKOT0 UCIOIb30BaAHUS TPEOYeTCs 3aKII0UEHUE JIULICH3U-
OHHOTO JIOTOBOPA; HEKOTOPbIe (DYHKITUU MOTYT OBITh HEIOCTYITHBI 3 MpeJIe-
namu Poccun u CHI'.

Taxxe CTOMT Y4YUTHIBaTh, YTO TPHU OOJIBIIOM KOJUYECTBE TOYEK
Ha MapuIpyTe BO3MOXHO yBEINYEHUE BPEMEHHU OTKIIMKA.

Yandex.Maps API sBrisiercss MOIIHBIM U YAOOHBIM MHCTPYMEHTOM
C MUPOKUM (HYHKIIMOHATIOM JIsl IOCTPOSHUS MapIIPyTOB Pa3TUIHON CIOXK-
HoCcTH. OJTHAKO TIPY UHTETPAIIMN HEOOXOUMO YIUTHIBAThH YCIOBUS HCIOIb-
30BaHMSI U BO3MOKHBIE OTPAaHUYCHHUSI.



YK 794.8:7.05
Cryn. M.U. leMusieHKO
Haywu. pyk. ct. npen. H.B. ITonens

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTH BU3YAJIBHOT'O CTUJISAA KUBEPITAHK
B UT'PE «CLOCK OF TREASON»

Kubepnank — 3T0 kaHp, KOTOPBIA HCCIENYET B3aUMOAECICTBUE BBICO-
KHX TEXHOJIOTHI M HU3KOI0 YPOBHS KU3HU. BU3yallbHBIN CTUIIb UTPAET KITIO-
YEeBYIO POJIb B CO3JAaHUH aTMOC(HEPBI UTPBI, TO3BOJISIST UTPOKAM TIOTPY3UTHCS
B MU, HAIIOJIHEHHBII MPAaYHBbIMH PEATUAMH U TEXHOJIOTMYECKUM MpPOTpec-
com. B urpe «Clock of Treason» 3TOT CTUJIb JOCTUTAETCS YEPE3 MHOMKECTBO
AIIEMEHTOB, KOTOPBIE (POPMHUPYIOT YHUKAIBHOE BOCIIPUSATHE UTPOBOTO MUPA.

Atmocgepa urpsl «Clock of Treason» mpoHn3aHa MpayHOCTBIO U
HanpspbkeHueM. Kaxkaplil 371IeMeHT, OT apXUTEKTYPbI 10 3BYKOBOTO 0 opMmIie-
HUS, CIIOCOOCTBYET CO3AaHUIO OLIyIIeHUs TpeBoru. rpok omlyiaer ceds B
MUpE, T KaXAbIA Iar M0 YJIUIAaM HaIlOJIHEH YyIPO30M.

I'opoxn B «Clock of Treason» — 3T0 HOUHOI MeTanoJuc, Ie BEICOKHUE
3JJaHUS BO3BBILLIAIOTCS HAJl yIUIaMU. SIpKrie HEOHOBBIE BBIBECKU U OAHHEPHI
OCBEIIAIOT TEMHBIE IIEPEYIIKH, CO3/1aBasi KOHTPACT MEXKIY SIPKOCTBIO CBETA U
Mpa4yHbIM OKpPY>KEHHEM. OJTU BBIBECKM HE TOJIBKO CIIYXaT HMCTOYHHKOM
CBETa, HO U M3JAI0T 3BYKH, YCHUIIMBAIOLUE aTMOChEDY.

BusyanbpHbIM CTHIIB UTPBI TAKKE OTPAXKAET YNAJAOK ropoja. YIINLbI
3aBaJICHbl MYCOpPOM, a Ha ac(ajabTe U 3eMJI€ BUJIHBI JY>KU U TPpsA3b. ITO CO-
3/1a€T PEATMCTUYHOE OIYIICHHE 3arpsi3HEHUS TOpoa, YTO XapaKTEPHO IS
cTwisl KuOepnaHk. JlaHHBIA 3JIEMEHT Au3aiiHa TOJYEPKUBAET KOHTPACT
MEXIY TEXHOJIOTMYECKUM MPOTPECCOM U HU3KUM YPOBHEM KU3HHU.

@doHOBast My3bIKa B UTPE UMEET TPEBOKHBIN XapaKTep, YTO J0OABISET
HaIIPSHDKEHHOCTH. 3BYKHM JPOHOB, KOTOpPBIE JIETAIOT MO YJWLAM, CO3Jal0T
OLYILIEHUE TOCTOSSHHOTO HAOI0IeHUS M KOHTPOJIs. VX sKyxoKkaHue npuaaer
Urpe TUHAMHUKY U UHTEPAKTHUBHOCTb. DTHU 3BYKOBbIE 3((PEKThI HE TOJIBKO
NOJIEPKUBAIOT aTMOc(hepy, HO U B3aUMOJIECHCTBYIOT C UIPOBBIM IpOIlEC-
COM, MTOAYEPKHUBAsi BAXKHOCTh JIPOHOB KaK 3JI€MEHTA MOpsIKA.

Hpownsl B «Clock of Treason» UrparoT BaxHYyI0 poJib B MOJACPKAHUN
nopsizika B ropojie. OHM OCBEIIAIOT TEMHBIE YUl U Kak Obl CIEAST 3a IO-
BEJICHUEM KHUTellel Topoja. BuzyaabHO ApOHBI BBITIOJIHEHBI B TEXHO-CTHIIN-
CTHKE: UX (JOPMBI U I[BETA TAPMOHUPYIOT C OOIIUM CTUJIEM UTPHI.

Takum o6pazom BuzyanbHbil cTriib «Clock of Treason» riy6oko ot-
paxkaeT OCHOBHbBIE TEMbI KHOEpIaHKa, TAKUE KaK ynaJoK OOLIECTBA U BIIUS-
HUE TEXHOJOTUN Ha XKU3Hb yenoBeKa. KaKIplil 37IEMEHT, OT apXUTEKTYpPHI
710 3BYKOBOTO O(OpMJICHUS, CIIOCOOCTBYET CO3/IaHUI0 YHUKAJIBHON aTMO-
cdepbl, KOTOpas MOTpy>KaeT UTPOKA B MPAuHbI MUp KuOepraHka.
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YK 794.8:004.946
Cryn. T.JI. Hryen
Haywu. pyk. ct. npen. H.B. ITonens

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

PA3PABOTKA AJITOPUTMOB BBICTPEJIOB CHAPA1OB
B TPEXMEPHBIX UT'PAX

MexaHuka cTpenbObI ABIISETCSA KPAaCyroJbHBIM KAMHEM KaHpa IIyTe-
poB oT nepBoro auua (FPS), Hanpsimyto BiHssl Ha OUIYIIEHUS OT UTPOBOTO
polecca ¥ TAKTHYECKUE BO3MOKHOCTH Urpoka. C MOMEHTa CBOETO MOsIBIIE-
Hus B 1992 rony ¢ Beixonom Wolfenstein 3D, FPS-urpsl cranm HeoTbemIe-
MOH YaCTbIO UTPOBOW UHAYCTpUH. PyHAAMEHTAIBHBIE IPUHIUIIBI CUMYJISI-
LIMU BBICTpPEJIA OCTAIOTCS KIIOYEBBIM ACIIEKTOM, ONPEIEISAIOINUM YHUKAIb-
HBII UTPOBOU OIIBIT.

B pannux 3D-urpax ajst peHaepuHra CleH HCI0JIb30BalIach TEXHUKA
raycasting — OIlpe/ieJIeHHe NEPBOro NEePeceYeHusl Jyya, UCIYIIEHHOTO U3
TOUYKH 0030pa, ¢ 00BEKTOM reoMeTpun. PazpaboTunku aganTupoBaiy 3TOT
MOAXOJ JJISI CUMYJISIIIUU BBICTPEJIOB: MPH HAXKATUU HA CITyCKOBOW KPHOYOK
U3 TOYKH, UMUTHPYIOIIECH CTBOJI OPYXHs, BBITYCKAETCS HEBUIMMBIN Ty,
KOTOPBbI MTHOBEHHO Ompe/eiseT (pakT nmonagaHus B IEPBbIM BCTPEUEHHBIH
UM O0BEKT. DTOT METO/I, MOTYyUYUBIIUN Ha3BaHue hitscan (OyKB. «CKaHUPO-
BaHME MONAJAaHMs ), CTAJl OCHOBOM ISl MHOYKECTBA KJIACCUYECKUX U 3HAYU-
TEJIbHOW YacCTU COBPEMEHHBIX IIyTepoB. OaHako y hitscan ects u cyiie-
CTBEHHbIE orpaHnyeHus. [IocKoNbKy yd «mmopaxaeT 1ejlb MTHOBEHHO, UT-
POK HE UMEET BO3MOXXHOCTH YKJIOHUTBCS OT BBICTpENA, /1ake HaXOsICh Ha
3HAYUTEILHOM PACCTOSIHUM, YTO MOXKET CHUXKATh TAKTUYECKYIO ITyOUHY Iie-
PECTPENIOK HA OTKPBITHIX TPOCTPAHCTBAX.

B otnuuume ot hitscan, meTon 0aTIMCTHKU MPENoiaracT CO3/aHue
JUTISL KQKIOU IyJIM OTACIBHOTO (pr3nueckoro o0ObeKTa (CHapsa) B ITPOBOM
mupe. Takoil BUPTyalIbHBINA CHapsii oOJafaeT mapaMeTrpamu, TaKUMHU Kak
HayajbHas CKOPOCTh, Macca, U JBUIKETCS MO TPAEKTOPUHU, Ha KOTOPYIO B pe-
aJlbHOM BPEMEHU MOTYT BIUATH I'PAaBUTAlMs, COINPOTUBIICHHE BO3/yXa U
JIpyrue CUMyJIUpyeMble (PU3NIECKUE CUIIbL. DTO MO3BOJISIET Peain30BaTh ro-
pazno 6oJiee CI0KHbBIEC U PEATUCTUYHBIE MEXaHUKU: HEOOXOIUMOCTh YUUTHI-
BaTh YNPEXKIEHUE MPU CTPENbOE MO ABMKYLIUMCA LEIsIM Ha OOJIbIIUX JIU-
CTaHIUAX, TPOCTPEN YKPHITUH B 3aBUCUMOCTH OT UX Marepuaia U MOUTHO-
CTH OPY>KHUsI, WJIH JaXKe 3peSUIHbIN d(PdekT «OyieT-TaitMay (3amejieHus
BPEMEHU JIJIsl OTCJICKMBAHUS TOJIETa MyJH), Kak B urpax Max Payne unu
Superhot. ['maBHBIN HEAOCTATOK OATUTMCTUYECKON MOJIEIU — CYIIECTBEHHO
OoJee BbICOKasi BEIUMCIUTEIbHAS HAarpy3ka. Kax bl BITYIIIEHHBINA CHAPSIA
TpeOyeT OTACIBbHBIX PACUETOB (PM3UKHU €T0 JABMKCHUS U B3aUMOJICHCTBUSA C
OKpY>KEHHEM, UTO OCOOCHHO KPUTUYHO B CLIEHAX C UHTEHCUBHOU CTPeIb00i
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WIN B MYJIbTHILICEPHBIX PEXKUMAaX, e HEOOXOAMMO CHHXPOHU3UPOBATH CO-
CTOSIHME MHO>KECTBA TaKUX 0OBEKTOB MEXIy UTpOKaMu. [[js onTumMuzanuu
pa3paboTUnKK MPUOETAIOT K Pa3TUYHBIM TEXHUKAM, TAKUM KaK HCIIOIb30Ba-
HUE TyJIOB 00BEKTOB (pre-instantiated objects), KOTOpbie TpeaBaAPUTEILHO
3arpy’KeHbl B MaMsTh M MEPEUCIIONb3YIOTCS, WM MPUBSI3KAa pacueToB (u-
3MKH K 4aCTOTE KaJAPOB, XOTS MOCIEAHUMN MOAX0A MOXKET MPUBOAUTH K apTe-
dakTam, HanpuUMep, «IPOXOXKICHUIO» OBICTPHIX IMYJIb CKBO3b TOHKHE 00b-
exThl npu HU3KoM FPS (adhdext "tunneling").

CoBpeMeHHbIE UTPOBBIE IBMXKU U Pa3pab0TUYUKH 4acTO MPUOEraroT K
KOMOMHUpOoBaHUIO hitscan W OATITMCTUKH, YTOOBI TOCTUYH ONTHUMAIBHOTO
OanmaHca MeXAy peaiu3MOM, IPOU3BOAUTEILHOCTBIO U CHELU(PUKON TeiiM-
rwiesi. Hanpumep, B cepun Halo mitypmoBasi BAHTOBKa MOKET UCTIOJIb30BaTh
hitscan 111 MPOCTOTHI ¥ OT3BIBUMBOCTH, B TO BpeMsi kak Mrinomer (Needler)
CTpeJsieT CaMOHABOSAIIMMHUCS OAUTMCTHUYECKUMH KpucTaimamu. B urpax
cepuu Sniper Elite hitscan MokeT uCIoab30BaThCS AJISI ONPEICIICHUS TOTEH-
[IUATBHOTO TOMAIaHusl 1 MOMEHTa aKTUBAIlMU 3PEHIIHON KaMepbl «OyJ-
JeT-TaiiMay, MOCJe Yero MoJjeT MyJu ACTaJbHO PAaCCUYMTHIBACTCS yKE Kak
($u3nUecKoro o0ObEKTA.

Emé onun pa3zBuBaroniuiics: mojaxo/ | — TMOpUaHasi TpacCUpOBKa JTyuen
JuTst cHapsioB (raycast-per-frame for projectiles). B atom metone mysns, siB-
JSSICh (PU3NYECKUM OOBEKTOM, B KaXKJIOM KaJlpe WM 4epe3 ONpeiesICHHbIC
WHTEPBAJIbl UCITyCKAaeT» KOPOTKUHM JIyd IO HAIMPABIECHUIO CBOETO JBIKE-
HUS. DTO MOMOTaeT TOYHO ONpPENEISATh CTOJKHOBEHHUS Naxe ISl OYEHb
OBICTPBIX CHAPSAZIOB M U30eraTh MPOoOJIEM C «IIPOXOKIECHUEM» CKBO3b 00b-
€KTbI, COXpaHsis MPU ITOM MpeuMyIiecTBa puzndeckoi cumysiuu. Takue
rUOpUIHBIC PEIICHUsI TTO3BOJIAIOT pa3paboTuMKaM CO3/aBaTh pasHOOOpas3-
HOE Y TIPaBIONO00HOE OpYXKHE, HE )KEPTBYS Upe3MEPHO ONITUMHU3ALINEH.

DBOJIOLMS MEXaHUKU cTpenbObl B FPS-urpax HarisiHo qeMoHCTpuU-
pyeT, Kak TeXHHYECKHe BO3ZMOXXHOCTH, OTPAHUYCHHUS U TBOPUYECKHUE pelie-
HUS pa3paboTUMKOB (POPMUPYIOT KIIFOUEBBIE aCMIEKTHI UTPOBOTO ombiTa. OT
npocThIX U 3P PekTuBHBIX hitscan-cucTeM A0 CIOXKHOU, pECYpCOEMKOM, HO
pEATHCTHYHON OAUTMCTUKU W MHTEIICKTYaTbHBIX THOPUIIHBIX MOJeNel —
KQKJBI METOJIT UMEET CBOM MPEUMYIIECTBA, HEJOCTATKH U ONTUMATHHYIO
chepy npumeHenus. HecmoTpst Ha kaxyIieecss OTCYyTCTBHE PEBOJIOLMOH-
HBIX TTPOPBHIBOB B ATOW 00JIACTH B MOCJIETHUAE TOJIbI, IOCTOSTHHBIC UTEPAITUH,
ONTUMU3ALNNA U YMHbIE KOMOMHAIIMHM CYHIECTBYIOIIUX MOIXO0B MPOJIOJ-
KAIOT YJIydIiaTh UIMMEPCUBHOCTh U TIyOWHY TelMIUIes, Aelias BUPTyallb-
HBbIE TIEpPECTPEIKU BCE O0Jiee TAaKTUUECKH HACBIIEHHBIMU W yBJICKATEIh-
HbIMH. B KOHEUHOM cuéTe, BRIOOP M peain3aius MEXaHUKH CTPEIbOBI OCTa-
IOTCSl KJTFOUEBBIMH JTM3aHHEPCKUMH PEIICHUSMHU, OTPEACIIIONNMU XapaK-
Tep FPS-urpsl u €€ MecTo Ha MOCTOSTHHO Pa3BUBAIOLIEMCS PBIHKE.



YK 004.925.8 +004.928
Cryn. H.M. MuxaiinoBckuit
Haywu. pyk. ct. npen. H.B. ITonens

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

MNPUMEHEHHME OCTI®P®EKTOB U IIEXJIEPOB
JJIA CTUJIN3ALIMHU UTPOBOI'O OKPYXEHUA

B coBpeMeHHOM reviM-1u3aiiHe BU3yallbHasi HICHTUYHOCTD BCE Yalle
dbopmupyeTcst 32 CYET MOCT-MPOIECCUHTA, KOTOPHIH MPEeBpaIaeT TeoMeT-
PHIO CIICHBI B 3aKOHYEHHBIM XYJI0’KeCTBEHHBINH 00pa3. B auminomMHoM mpo-
exte «Chrome Visions» 3Ta KOHLENHS CTajla TEXHUYECKUM KapkacoM. Pen-
JIEp UTPBl COCTOUT U3 IMOCJIEI0BATEILHOIO KOHBEWEpa ATAloB: OT pacyéTa
OCBEILEHUS J10 BbIBO/IA U300paKeHMsI Ha KPaH, B CAMOM KOHIIE ObLI JOTO0JI-
HEH LENOYKON SKpaHHbIX (QUIBTPOB, KaX bl U3 KOTOPBIX PEIIAET OTIENb-
Hy10 3a1a4y BocrpusaTus. [locT-3¢hpexTsl BBICTpOEHBI TaK, YTOOBI BBHI3BATH
omryueHue IJIT-MoHUTOPOB U aTMOCc(hepy apKaJHbIX aBTOMATOB.

«Posterization» cokpaliaer YuciIO TOHOB, YCUJIMBAET IpaduyecKyro
BBIPA3UTEIBHOCTh U MoAu€pkuBaeT KoHTpacThl. «RGB shifty BHOCHUT nér-
KYIO0 XpOMaTUYECKYyI0 adeppaluio, CO3/1aBasi BIEYATICHUE IPOXKAIIETO BU-
neocurHana. «Bloom» co3naér Msarkue cBETOBbIE OPEOJIbI BOKPYT CaMBIX sIp-
KHUX DJIEMEHTOB, OOABJISIS OLTyIIEHUE paccesHHOro cusiHus. «Pixelizationy»
JTUHAMUYECKHU aKTUBUPYETCS HA CPEIHEN U JaJIbHEW TUCTAHLIUU, UMUTHPYSI
HU3KOE paspelieHue petpo-apkai. «Bleach bypassy» ciierka cHu»aet Hachl-
HIEHHOCTh TEMJIBIX OTTEHKOB U MOBBIIIAET KOHTPACTHOCTH, IpHUAaBas U300-
PAXKEHUIO XOJIOAHBIN, YETKUM BUI. TEIEBU3MOHHBIN IIIYM U €11Ba 3aMETHBIC
TOPU30HTAJIBHBIE MOJOCHl HE CHJIBHO BIIMSAIOT HA UTOTOBYIO KapTHUHKY, HO
MOMOTAIOT BOILIOTUTH d(PPEKT apKagHOTO aBTOMATA.

[TocnenoBarenbHOCTh MPUMEHEHUS (PUIBTPOB BBIOpaHa AJ11 MUHUMH-
3auMu  apTteakToB W ONTUMHU3ALMK TpousBoAuTensHocTH. CHavana
«pixelization» rpy00 yrpoinaet n300pakeHue, MoAroTaBIuBas €ro K cliery-
I0IIMM JTanam. 3aTeM «posterization» u «RGB shifty yrounstoT ToHanbHBIM
JMana3oH M BBOASAT XpoMaTWyeckyro aucropcuto. Ha ¢unanbHOM 3Tame
«bloom» u «bleach bypass» pearupyroT Ha MMKOBbIE 3HaUYCHHUS IPKOCTH. Ta-
Kasi uepapXusi CHU>KaeT Harpy3Ky Ha BUJCOKAPTY U AAET pa3pabOTUUKy BO3-
MO>KHOCTh HACTpauBaTh MHTEHCUBHOCTb 3(P(HEKTOB B 3aBUCHUMOCTU OT 3a-
Ja4M KaXJI0W CUEHBI, MoAOUpas Hy>KHbIE MTapaMeTphI.



YK 794.8:004.415
Cryn. U.B. Tanankos
Hayu. pyk. ct. npen. H.B. ITonens

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

PA3BPABOTKA AJJAITUPYEMOM MEXAHUKU CUCTEMBI
KBECTOB 1 HAT'PA /L

CoBpeMeHHbIE UTPOBBIE IPOEKTHI CTATKUBAKOTCS ¢ HEOOXOAUMOCTBIO
peanu3aluuu CI0XKHBIX KBECTOBBIX CHCTEM, CIIOCOOHBIX aJalTUPOBATHCS K
JTUHAMUYECKUM U3MEHEHUSIM UTPOBOTIO KOHTEHTA, MOJAEPKUBATh HEJTMHEN-
HbIE CIOKETHBIC JIMHUU U 00ecreunBaTh peurpadbebHOCTh. AKTYaIbHOCTb
po0emMbl 00YCIIOBIIEHA PACTYIIMMHU TPEOOBAHUSIMU UTPOKOB K IEPCOHAIIHU-
3aIluy U TJIyOMHE B3aUMOJIEHCTBUS, a TAaKXKE MOTPEOHOCTHIO Pa3pabOTUMKOB
B MHCTPYMEHTaX, MUHUMHU3UPYIOIINX TPYA03aTpaThl MpU MacmTabupoBa-
HUU KOHTEHTA. TpaguuuoHHBIE IMOAXO/bl, OCHOBAHHBIE HA JKECTKO 3aJaH-
HBIX CLEHApUAX, YaCTO MPUBOAAT K JyOIMPOBAHHIO KO, CJIOKHOCTAM HH-
Terpaluy HOBBIX MEXAHUK U OIPAaHUYEHHON TMOKOCTH, YTO 3aMEAJIsET UTe-
paluy U CHUKAET YCTOMYHUBOCTD CHCTEMBI.

[Ipenyiaraemoe penieHue ycTpaHsaeT yYKa3aHHbIC OTPAaHUYCHHMS 3a CUET
BHEJIPEHUS MOYJIBHON apXUTEKTYpPbl, OCHOBAHHOM Ha pa3/IcJICHUN JAHHBIX,
JIOTUKU W BU3yanu3auuu. KIIOYeBBIM 3JIEMEHTOM CHUCTEMBI SIBJISIETCS UC-
noib3oBaHue ScriptableObjects, koTopble XpaHSAT MapamMeTphl KBeCTa:
ATambl, HArpajbl U yCIOBUS BBINOJIHEHUs. [JJaHHBIN MOIX0 MO3BOJISIET TU-
3aifHepaM cO3/1aBaTh U HACTpauBaTh KBECTHI uepe3 penaktop Unity 6e3 Mo-
Tu(pUKaUU KOAa, YTO YCKOPSIET pa3pabOTKy M CHHXKAET PUCK OMIMOOK.

HoBu3Ha penieHus nposiBiSeTcs B peaan3aluyd COObITUHHO-OPUEHTH-
POBaHHOM KOMMYHHMKALUA MEXKIYy KOMIOHEHTaMHu cucTeMbl. LlenTpanuzo-
BaHHBIM MeHekep coObiTHil — «GameEventsManager» CHHXpOHU3UPYET
BBIIIOJIHEHHE KBECTOB C JIPYTMMH WIPOBBIMM MEXAHHKaMH: CTapT KBECTa
WHUIIMHPYETCs yepe3 cobbiTue «onStartQuesty, 3aBepIiiieHre yTana — yepes
«onAdvanceQuest», a Bbliaya Harpaa — uepe3 meto «Execute» B kiacce
«QuestReward». 910 uckiI04aeT nNpsiMble 3aBUCUMOCTH MEXY MOJYJISIMHU,
yHOPOILAaeT TECTUPOBAHKE U MO3BOJIAET THOKO pacHIUPATh (HYHKIIMOHAI.

AJIanTUPYEMOCTh CUCTEMBI JIOCTUTAETCS 3a CUET MOJYJbHOCTH 3Ta-
noB kBecrta — «QuestStep», W HacTpanmBaEMbIX TOYEK B3aWMOJCHUCTBUS
«QuestPoint». Kaxaplii aTan peanusyercs Kak He3aBUCUMBbIN npedad ¢ yHu-
KaJIBHOM JIOTUKOW, YTO TO3BOJISIET KOMOMHUPOBATH Pa3HOPOIHBIE 3a/1auu
(MOUCK MPEAMETOB, YHUUTOXKEHUE 1IeJIel, TUaJIOTH) B paMKax OJHOTO KBe-
cra. Takum oOpa3om, pa3zpaboTaHHasi MEXaHHWKa MPEJAOCTABISET UHCTPY-
MEHTBI JJIs1 OBICTPOTO MPOTOTUIIMPOBAHMS CIOKHBIX CIIEHAPUEB, CHUKAET
HOpOT BX0J1a JIsl AU3aitHEPOB U 00eCeUnBAET YCTOMYUBOCTD K N3MEHEHUSAM
TpeOOBaHMIA.
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YK 004.738.5
Cryn. E. 1. fAnykoBuu

Hayu. pyk. acc. S.A. UrnatkoBa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTHU PEAJIM3ALIMUA JUHAMUYECKOMN ®OPMBbI
PETUCTPALIMHU

dopma perucTpaiuu — KJIH04eBOM 3JIEMEHT MOJIb30BaTEIHLCKOTO B3au-
MOJCHUCTBUS C BeO-cepBUcaMH. B COBPEMEHHBIX YCIOBHSX MPUOPUTETOM
CTAHOBUTCSI HE TOJBKO IMOJYUYECHHUE JJAHHBIX, HO U CO3J]aHHE€ yA00HOI0, UH-
TYUTHUBHOTO M aJlalTUBHOTO UHTEepdeiica. IMEeHHO 3TUM TpeOOBaHUSIM CO-
OTBETCTBYET AMHaAMHUUecKas (opMa peructpaiuuu — uHTepdeinc, CTpyKTypa
KOTOPOT'O MEHSIETCS B 3aBUCUMOCTH OT J€HMCTBUI MoJib3oBaTenst. OcoOeHHO-
CTSIMH TUHAMUYECKOU (POPMBI SIBIISIFOTCS aJIallTUBHOCTD, MOIIAaroBoe 0T00-
paxeHue HHPOpPMaIUKU U KOHTEKCTHAs YyBCTBUTEIBHOCTh. Hampumep, B 3a-
BUCHMOCTH OT BBIOPAaHHOTO THUIIA TMOJb30BaTensl ((pu3myeckoe JUIO WM
KOMITaHUSI) MOTYT OTOOpa)kaThCsl OMOJHUTENbHBIE TMOJIs, a MPU BBOJAC €-
mail — aBToMaTHueCKl 0TOOpaKaeTcsl MPEeIyIPEKICHHUE O €r0 CYIeCTBOBA-
HUU B cucteMe. Peanuzanus nuHamMuueckux (popMm BKIIOYAET KaK KIUEHT-
CKYI0, TaK U CEpBEpHYI0 yacTh. Ha dhpoHTeH e ucnonn3yercs csizka HTML,
CSS u JavaScript, a taxxke oubnuoreku React, Vue, Formik, React Hook
Form u cpencrtBa Banunauuu Bpoae Y up. it ynpaBiaeHus: COCTOSHUEM T10-
nel mpuMensitotes useState, useReducer u ieHTpaM30BaHHBIC XPAHUIIUIIIA.
Bcé 310 oOecnieunBaeT akKypaTHYIO apXUTEKTypy MPOEKTa, yIPOUIAeT pas-
pabOTKy, MOBBIMIACT YI0OCTBO HANTMCAHUS OT/ICJIBHBIX JJIEMEHTOB (DOPMBEI.

Oco60€e BHUMaHUE yAeNsIeTCs Baauaauy JaHHbIX. OHa 10KHA OBITh
JIBYCTOPOHHEHN: KJIUEHTCKOW — JjIsi ya00CTBa MU MTHOBEHHOTO OTKJIMKA,
1 cepBepHOM — 11 obecrieueHus 6e3onacHocTd. UX/Ul-acnekTsl Takke Ur-
paroT BaxkHYIO poJib. DopMa 0KHA BKIKOYATh BCIUIBIBAIOIINE TOACKA3KH,
aHUMAIIMH, Pa3eICHUE Ha Iarkd U BU3yaJbHYI0 0OpaTHYIO CBA3bL 00 OIINO-
KaxX. DTO CHM)KAET KOTHUTHMBHYIO Harpy3Ky U YBEJIMUYMBAET KOHBEPCHUIO Ha
caiite. C TOUKH 3peHHs 0€30MaCHOCTH, BAKHO PEaTN30BaTh 3alTUTy OT XSS,
SQL-unbekiuit, CSRF u orpaHuyuTh KOJIWYECTBO 3ampocoB. OTIpaBka
JTAHHBIX Ha cepBep MpoucXoaAuT acMHXpoHHO (fetch, axios), kak mpaBuIo, B
dbopmarte JSON.

Takum 06pa3zoM, TMHaMuYeckas popMa perucTpaiuu — 3TO HE TPOCTO
MOJHBIA TPEHJ, a MOIIHBIA MHCTPYMEHT, MOBBIIIAIOUMN yA00CTBO, O€3-
OomacHOCTh ¥ 3 (PEKTUBHOCTH B3aUMOACHCTBUS MOJIb30BaTENEH C CUCTEMOM.
['pamoTHas peanusaiys TaKOoro PEIICHHsS CIOCOOCTBYET YBEIWYEHUIO BO-
BJICYEHHOCTH U CHUKEHUIO YMCJIA HE3ABEPIIEHHBIX PETUCTPALIAM.
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YK 004.428
Cryn. B.O. Kapenuna, A.C. XKXuauk
Hayu. pyk. cT. pen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTH IOAIOTOBKH JU3AWH-MAKETOB JUISI
JIIOJEN C OTKJIOHEHUSIMM B IIBETOBOM BOCIPUSITUM

[[BeroBas cnemnora, Buepsbie onucanHas Jxonom JlansToHoM B 1798
rojy, 3aTparuBaeT okoyio 8% myx4uH u 0,5% jkeHIIUH. DTO COCTOSTHUE BITHU-
€T Ha BOCIIPUSTUE [IBETOB, YTO BAXKHO YUHUTHIBATh IPU CO3JAHUH JAU3AIHA,
YTOOBI CZIETATh MPOAYKTHI IOCTYTHBIMU ISl IIUPOKOU ayTUTOPUH.

Co3manne nu3aitHa, KOTOPBIM YYWUTHIBAET IBETOBYIO CIIETIOTY, HE
TOJIBKO 3THYECKOE 0043aTENbCTBO, HO U CIIOCOO MPHUBIICUb MOJIH30BATEIIEH,
KOTOPBIE MOTYT OTKa3aThCs OT UCIOJIb30BAaHUS MTPOAYKTA.

OcHOBHBIE pEKOMEHAAIMY JUIs IU3aiiHA:

1. Onpenenure, Kakue BETOBBIE COYETAHUSI MOTYT OBITh TPYIHBIMU
711 BocnpuaTus. Hampumep, KpacHbIl [IBET YaCTO BOCIPUHUMAETCS Kak
CKYYHBIM M HENPUMETHBIN JUIS JIFOJEW ¢ JallbTOHU3MOM. BMecTO 4ucToro
TEMHO-KPACHOTO UCIIOJb3yHTE JKEITOBATO-KPACHBIA WU CBETJIO-KPACHBIM.
Takke yBeIMYbTE UCIOJIB30BAHNE HEUTPAIBbHBIX [IBETOB, TAKUX KaK CUHUUI
Y CEPBIN.

2. BBICOKOKOHTPACTHBIC I[BETOBbIC KOMOWHALIMM YIIy4IIAlOT YUTae-
MOCTb. MICTIOJIb3YHTE CBETIIBIE M TEMHBIE OTTCHKHU JJISI BBIJICJICHUS TEKCTA U
WHTEPAKTUBHBIX AJIEMEHTOB MHTep(deiica. Crnenuanu3nupoBaHHbIe UHCTPY-
MeHThl, Takue kak Color Safe u Contrast Ratio, MOryT momous Bam MpoBe-
pPUTHh KOHTPACTHOCTh M yOEAUThCS, YTO Balll AWU3AMH JOCTYIEH JJIsi BCEX
ITOJIb30BATEIIEH.

3. JJanbTOHUKU MOTYT MCKa)KE€HHO BOCHPUHUMATH TPAAUEHTHI, TAK
YTO BMECTO HUX UCIOJIb3YUTE YETKUE N300PAKEHHS C BHIPAKECHHBIMHU KOH-
TypaMmu. DTO IOMOXET 00ECIEYUTh PA3IMYUMOCTh BU3YaJIbHBIX JIEMEHTOB.

4. Jlna yny4yiieHuss YUTaeMOCTH OT/IaBalTe MPEANOYTEHUE KPYITHBIM
U KUpHBIM mpudTam, TakuM kak Arial i Helvetica. Tonkue mpud el Mo-
T'YT OBITH TPYIHBIMU JJISI BOCIIPUSTHS JIFOJIbMU C IBETOBOM CJICTIOTOM.

5. N30eraiiTe cutyanuii, koraa uHGopMalus nepenaeTcs UCKIoYu-
TeJbHO 1BETOM. VIcToNIb3yiTe TEKCTYPhI, (POPMBI U UILTIOCTPALIMM B MAPKH-
POBaHHBIX criMckax u rpadukax. Hampumep, B KpyroBoil nuarpaMMme KOM-
OMHUPYUTE 1IBETA C TEKCTypaMH, UTOOBI MMOBBICUTH IIAHC Ha YCIEIIHOE BOC-
MIpUSATHE.

OnTuMasibHBIN AU3aiH JOJKEH OCHOBBIBATHCSA HA OT3BIBAX HE TOJBKO
OOBIYHBIX JIFOACH, HO U C I[BETOBOU CIIETIOTOM. Y CIIOBUSL BOCTIPUSTHS MOTYT
BapbUPOBATHCS, U BAKHO YUUTHIBATh HE TOJIBKO I[BETOBBIE TPOOKI, HO U pe-
AJIbHBIN OIIBIT MOJIb30BATENIEH.
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YK 004.428
Crya. I1.O. Anucenko, M.A. Aptrox
Hayu. pyk. ct. npen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

TPA®UYECKHUHN JU3AWH B PIIOXY
HNCKYCCTBEHHOI'O HUHTEJJIEKTA

['paduaeckuit qu3aiftH codeTaeT TBOPUYECTBO U TEXHOJIOTHUHU, OXBAThI-
Bas Takue 00JIacTH, KaKk HanpuMep OpeHIUHT, BeO-An3aliH, MyOJIMKaluu, UH-
dorpaduka. VckyccrtBennbrit uateiekt (M) akTuBHO BHEApPSIETCS B IH-
3ailH, aBTOMATU3HUPYS PYyTUHHBIE IPOLECCHI U OTKPBIBAs HOBBIE BO3MOKHO-
CTH. DTO BBI3BIBAET JIUCKYCCUU O €ro ponu: ctaHet au M nmomomnHukom
WIM KOHKYPEHTOM TBOpueckux npodeccuii? C ognoit croponsl, MU ynpo-
1iaeT pa3paboTKy U COKpAIAET 3aTpaThl, C APYrol — CTAaBUT MOJ COMHEHUE
YHUKAJIBbHOCTB YE€JIOBEYECKOIO TBOPYECTBA.

Bekropnasi rpaduka, Kak Ba)KHbI MHCTPYMEHT COBPEMEHHOTO JIH-
3aliHa, BKJIIOYAET B ce0s CO3/JaHHE JIOTOTUIIOB, MKOHOK M WILTIOCTpauuid. s
ananu3a pabotrsl MM B 3T0#1 0Omactu ObiIM BeIOpaHsl Tpu UU, BKItOUas
VectorMind, koTopble MO3BOJISIOT UCCIEA0BATh Pa3IMUHbIE ACTIEKTHI BEK-
TopHOH Tpaduku. OCHOBHBIE KaTErOPUH, PACCMOTPEHHBIE B JAHHOM aHa-
Jn3€, BKIIIOYAIOT JIOTOTHUIIbI, UKOHKH, BEKTOPHBIE MIJUTFOCTPALIMK U HH(OTpa-
¢buky. CoznaHue pa3inuHbIX rpaduuecKux 3IEeMEHTOB ¢ moMoIso MU npo-
JEMOHCTPUPOBAJIO PAI NPEUMYIIECTB: CO3MAHUE MOAXOASAIINX 10 TEME Ipa-
(dbuueckux SJEMEHTOB M UX COXpaHEeHHE BeKTOpHOM (dopmare. OmHako
TaK>K€ BBISIBJIEHBI U HEAOCTATKU: apTe(aKThl TeHEpaLUU, IPOOIEMBI C TUTIO-
rpadukoil. Pexnamuas rpaduka urpaer KIrO4YeBYIO POJib B MPHUBJICUECHHUH
ayIuTOpuu U (POPMUPOBAHUU MHTEpeca K NpOoAyKTy. OJHAKO MCIOIb30BA-
nue U B »T0it cdhepe orpaHMUIMBaAET KPEaTUBHOCTD, IIPeJiaras JIHIb Mpo-
cThie U 1adjoHHbIe pemeHus. Kpome Ttoro, UM takke mpumeHsieTcs: 1is
BbIOOpa mpudToB. Hanmpumep, cucrema Fontjoy momoraer reHepupoBaTh
rapMOHUYHBIC TTaphl HIPUQPTOB.

BriBoapl mokaseiBaror, 4yTo coBpeMeHHblie MU nericTBUTENBHO CHIO-
COOHBI TEHEPUPOBATH KAaUeCTBEHHBIE ITU(POBBIC MPOAYKTHI, HO HE MOTYT HH-
TEPIPETUPOBATH YMOIMOHAIBHO-CMBICIOBYIO COCTABJIAONIYIO. [{n3aitHepsl
JIOJKHBI BBISIBIIITH CKPBITBIC TOTPEOHOCTU KIIMEHTOB, a I MOXeT CITyKUTh
UHCTPYMEHTOM JJi ObICTpOM TeHepauuud uaer. ONnTUManbHBIM MOAXOA
BKJIIOYAET COBMECTHYIO paboTy TexHosoruit U n auzaiinepckoro ananusa,
00€eCIeynBaIOILy 0 TEXHUYECKOE KAYECTBO U ITyOOKOE CMBICIIOBOE COOTBET-
CTBHE.
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YJIK 004.428
Cryn. E.B. Jlynum, H.JI. lenucenko
Hayu. pyk. cT. pen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)
BJIMSTHUE HIPU®TOB HA BOCIIPUSTUE BPEHIA

Tunorpaduka — MOIIHBIA UHCTPYMEHT (HOPMHUPOBAHUSI BOCIIPUITHUS
openna. llIpud el HEe MpocTO MepenaroT HHPOPMAIIHIO, HO U BBI3BIBAIOT AYMO-
UM, 337aI0T TOH KOMMYHUKAIIMHU U AK€ BIUAIOT Ha PELICHHE TOTPEOUTES.
Hanpumep, ctporuii Sans-serif accouuupyercs ¢ TEXHOJIOTHUYHOCTHIO,
a u3siHbIA Serif — ¢ a5eraHTHOCTHIO. BBIOOP rapHUTYPBI CTAHOBUTCS CTpa-
TErMYECKUM PEIICHHEM: YJauHbIi MpUT yCUIMBAET JOBEpUE, a HEynad-
HBII CO37aeT JUCCOHAHC C IIEHHOCTSIMH OpeH/Ia.

[ pud e KiITaccuPpuUpyroTCs 1o rpagpuyeckuM ocodeHHocTsIM. Serif
c 3aceukamu (The New York Times, Rolex) nepenarot TpaiuiiuOHHOCTh U
HazexHOCTh. Yucteie Sans-serif (Apple, Google) momuepkuBaroT COBpeMeH-
HOCTh U MUHUMaJIU3M. PykonucHbie HauepTanus (Coca-Cola, Dior) no6as-
JISIOT WHIWBUIyaJIbHOCTH, a JekopaTtuBHbIe (Disney) nmpuBiekalOT BHUMA-
HUE HKCIPECCUBHOCTHI0. Ha BocmpusiThe Takke BIMAIOT HACBIIEHHOCTD,
KEPHUHT U LBET: KUPHBIN MIPUQPT BHITIIAIUT YBEPEHHO, a OKPYTJIBIN — JpY-
KEITHOHO.

AHanu3 OpeHJIOB MOKa3bIBaET YETKHE 3aKOHOMEepHOCTH. KoHcepBa-
TuBHBIE KomnaHuu (J.P. Morgan, Deloitte) Beioupatot Serif unu HeiiTpaib-
Hele Sans-serif, moguepkuBas cTaOUnbHOCTh. IT-rurantel (Samsung,
Microsoft) UCTIONB3YIOT TEOMETPUYHBIE TPOTECKHU JIJIsl AKLIEHTa HA WHHOBA-
nusax. Jlokc-Openasr (Tiffany, Chanel) npeanmouuTaroT yTOHYEHHBIE
mpudThI ¢ 3aceykamu win kamurpadueit, a gerckue (LEGO, Barbie) — ur-
puBbie u Msarkue Gopmel. Macc-mapker (McDonald’s, Starbucks) nemaer
CTaBKY Ha MPOCTOTY U «alNETUTHOCTDHY.

Spxue npumepbl noaTBepxkmaroT 3Ty auHamuKy. Coca-Cola c
1886 roga mcmoyb3yeT pYKOMHMCHBIM Spencerian Script, CO3IalOIIMi HO-
cTasbruto u TerioTy. Nike BeiOpan suepruunbiii Futura Bold, otpaskaromimii
CIIOPTUBHYIO TuHaMuKy, a IBM pazpaborana moHommpuaHbN Plex ais ak-
IIEHTA Ha TEXHOJOTMYHOCTU. Zara coyeTtaeT MuHUMaIM3M Didot ¢ MogHOM
AIIETAaHTHOCTHIO.

Uror: mpudt — HEe MpOCTO 3JIEMEHT Au3aiiHa, a KIYeBOH (akTop
uaeHTngHocTd. OH (opMHPYET accOolMaIliy, YCHIIMBAaeT Y3HABaeMOCTh
¥ TIOBBIMIAET JOSIBHOCTh. [ paMOTHBIN BBIOOp THUMOTpaduKH MpeBpaiaet
TEKCT B MOIIIHBIN HHCTPYMEHT OpEHIUHTA.
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YK 004.428
Cryn. H.U. Xononok, B.H. CaBunikas
Hayu. pyk. ct. npen. H.A. CaBuyk

(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)
IBOJIIOIHUA JIOT'OTUITIOB MUPOBBIX BPEH/IOB

JloroTun — 3T0 BaskHast YaCTh OpeHIa, 0COOEHHO ISl CIIOPTUBHBIX KO-
MaHJl YHUBEPCUTETOB, TJI€ OH UTPAET POJIb CUMBOJIA €IMHCTBA, TOPAOCTU H
HUCTOPUYECKON UJECHTUYHOCTU. B Xo11e paboThl OblIa pacCMOTPEHA 3BOJIIO-
1Y JIOTOTUIIOB CIIOPTUBHBIX KOMaHJ YETHIPEX U3BECTHBIX YHUBEPCUTETOB:
Princeton Tigers, Yale Bulldogs, Harvard Crimson u Columbia Lions. OTtu
KOMaH/Ibl HE TOJIBKO YYaCTBYIOT B KPYIHBIX CTYJEHYECKUX COPEBHOBAHUSAX,
HO U (POPMUPYIOT Y3HABAEMOCTh CBOMX YHUBEPCUTETOB I10 BCEMY MHpY.

C 1904 roga norotun Princeton Tigers H3MEHUIICS OT NPOCTON OYKBBI
«P» 10 COBpEMEHHOI0 MHUHHMMAJIMCTHUYHOTO BapHaHTa C YEPHBIMHU IIOJIO-
camH, HallOMUHAIOLUMU OKpac Turpa. 3a 6osiee ueM 80 jeT ObLIIO BCEro TpU
BEPCUH, IOCIEAHSAS U3 KOTOPBIX UcIonb3yeTcs ¢ 1984 rona u crana CMUMBO-
JIOM CHJIBI, IIPOCTOTHI M Y3HABAEMOCTH.

VY Yale Bulldogs cmeHunoch HECKOJIBKO JIOTOTHUIIOB: OT CTPOTOMH
OyKBBI «Y» 7O BDEMEHHOI'O HUCII0JIb30BAHUS IOJIOBBI OYyJIbAOra U 0OpaTHO K
ynpouénnoi 0ykse. [locneanee ooHoBieHue npousonuio B 2019 roxy — co-
BPEMEHHBII JIOTOTHUI CTal YUCTBIM, JIETKO MAaCIITA0OUPYEMbIM U MOTYEPKU-
BAIOIIUM CBSI3b C UICTOPHEN.

1o 2002 roga Harvard ucronb30Bai akaAeMHUYSCKHI IITUT ¢ KHUTAMHU,
3aTeM ABAXKIbl MEHSJ AU3ANH, MOCTENEHHO ynpouias ero. COBpEMEHHOM
BEpCUEH JIOTOTUIA SIBJISETCS aOCTPAKTHBIA KpacHbId IIMT ¢ Oenoil Oyk-
Bou «H».

Columbia Lions mpomuia myTh OT MYJBTSIIHOTO JbBa O CHIBHOTO,
arpeccuBHoro o6Opasa. Ilocie HECKONbKHX HE3HAYUTENbHBIX MPaBOK B
2006 roxy OBLT yTBEPKAEH TEKYIIUNA JTOTOTUIT — CTUIIM30BAHHBIA CHUMMET-
PHUUHBI JIeB B (QUPMEHHBIX LIBETAX, MEPEAAIOIINN MOILb, UHTEJUIEKT U YHU-
BEPCUTETCKHE LIEHHOCTH.

Bce norotursl cneayroT oO1iei TeHAEHITMHN: YITPOIIEHUE TU3aiiHa, OT-
Ka3 OT JIMILIHUX JIeTajJel, aKIeHT Ha TUnorpaduke, yCujieHUe y3HaBa€MOCTH
U ajantanus K mugpoBbIM (opmMaTamM MpU COXPAHEHUU UCTOPUUYECKON U
L[BETOBOM MJACHTU(PUKALIUH.

DBOJIIOLIMS JIOTOTUIIOB JIAHHBIX YHUBEPCUTETOB MOKA3aJ1a, YTO yCIelll-
HBIM OpeH coueTaeT B ce0e Tpaaullui U COBPEMEHHBIE MOAXO0bI, o0ece-
YUBasl J0JITOBEYHOCTh, Y3HABAEMOCTh U (DYHKIIMOHAIBHOCTh BU3YaJbHOTO
oOpa3a.

15



YK 004.428
Crya. A.O. Cuaunckas, T.A. FiBaHoBa
Hayu. pyk. ct. npen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

SMOUMOHAJILHBIN IU3AMH. CO3JJAHUE IM3AMHA,
KOTOPBIN BHI3BIBAET SMOIIUA U YJIYUIIAET
B3AUMO/JEVICTBHUE C ITOJb30BATEJIEM

OMOIMOHANBHBIN JAW3aiiH — 3TO HE MPOCTO BU3yajbHas MpPUBJICKA-
TEJILHOCTh, a TJIyOOKOE€ BO3JICHCTBUE HAa BOCHPUSATHE M UYBCTBA YEJIOBEKA
yepes o0pasbl, 1BeTa, popmbl 1 kKomno3uinioo. KinroueBas 3agada rpaduye-
CKOT'0 IM3aiiHa — CO3/1aTh YMOIIMOHAIBHBIN OTKJIUK Yy 3pUTENIA, C/IeTaTh B3a-
UMOJICUCTBUE C BU3yAJIbHBIM 00Pa30M JIMYHBIM U 3HAYUMBIM.

KiroueBbie criocoObl JOOUTHCS AMOIIMOHATIBHOTO JU3aiiHa BKIIOYAIOT
paboty c muBetoMm, popmamu, TUNOrpaduKoON, WLTIOCTPALUIMH, KYIbTYp-
HBIM KOJIOM M KoMIo3uiuen. L{BeT — oauH U3 caMbIX MOIIHBIX HHCTPYMEH-
TOB BIIUSHUSA. OH MTHOBEHHO BBI3BIBAET accoluanuu U sMouuu. OmHaKo
BOCIIPUATHE I[BETOB 3aBUCHUT OT KYJIbTYPHOTO KOHTEKCTA.

@opma ¥ KOMITO3UIUS TAKKE UTPAIOT BAXXHYIO poJib. Kpyr BbI3bIBaET
OLLYIICHHUE APYKEITIOOUSI U IIEJIOCTHOCTH, KBaJpaT — CTaOUILHOCTH, a Tpe-
YIOJIbHUK — YHEPruu U JBWKEHUs. CHUMMETpUsi CO3Aa€T ONIYIIECHHUE IIO-
pslKa, a ACUMMETPUS — TMHAMUKH U CBOOObI. BakHbI U BU3yaibHBIE METa-
dbopsl: Hanpumep, Karuis B GopMe cep/illa MOMEHTAIHHO BBI3BIBAET COUYB-
ctBue. Tunorpaguka — 370 rosoc auzaiHa. [lpudrtel ¢ 3aceukamu acconu-
UPYIOTCS C TPAAUIIMOHHOCTBIO U aBTOPUTETOM, a O€3 3aCEUEK — C COBPEMEH-
HOCTBIO U YUCTOTOU. PykonucHbIe mipuThl 100aBISIIOT UHAUBUYaTbHOCTh
Y SMOILIMOHAJIBHYIO TEIUIOTY. B coueTanuu ¢ IBETOM U KOMITO3UIIUEN TUIIO-
rpaduka 3a1aéT YMOIMOHAIILHYIO0 TOHAIBHOCTh KOMMYHHUKAITUH.

Nnmroctpauyu v epcoHaXku AenaroT JU3aiiH KUBBIM, IOMOTas 3pH-
TEJ0 WACHTH(PUIIUPOBATH ce0s ¢ oOpa3oM. AHUMAIUS ¥ CTHIIM30BAaHHBIC
MEPCOHAXKU YCUIIMBAIOT SMOIIMOHAIBHYIO CBSI3b, 0COOEHHO B digital-cpese —
OT MPUJIOKEHUN 0 MAPKETHHTOBBIX MAaTEpPUAJIOB.

[{e0CTHOCTh BOCHPHUSITUSL UTPAET PEIIAIONIYIO POJIb: 3MOLMOHAb-
HBIN JU3aiiH BKJIFOYAET HE TOJIBKO BU3Yyall, HO U TEKCT, 3BYK, MaTepHUaIbl.

Ut0o0bI TOOUTHCS YIMOIIMOHAIBHOTO JIM3aiiHa, BAXKHO YUUTHIBATH Ay U~
TOPHIO, KyJIbTYPHBIA KOHTEKCT, aCCOLIMAIMNH, CO3/1aBaTh HAPPATHUBKI U TEP-
COHaXKEeH, UCTIOIb30BaTh HEOKUJAHHBIE BU3YAIbHBIE XO/bI U OCTABJISATH ME-
CTO JIJI1 MHTEpHpETAMU. XOPOILIU TrU3aiiH He MPOCTO nepeaaét nHpopma-
IIUI0 — OH CO3Ja€T AMOIIUIO, JIeJIaeT B3auMOJICMCTBHUE OCMBICIICHHBIM M 3a-
MTOMHUHAIOIITUMCSI.
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YK 004.428
Crya. A.M. IlImar, [I.P. SIlHKoBCKas
Hayu. pyk. cT. npen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

BJIUSAHUE TU3AMHA HA BBIGOP IOTPEBUTEJIS
B PECTOPAHAX U KA®E

B coBpeMeHHOM pecTopaHHOM OM3HECE BU3yaJIbHBIN JW3aiH UTpaeT
HE MEHEE Ba)KHYIO POJIb, YEM KYXHS U CEPBUC.

MeH10 — BaXHbII THCTPYMEHT BO3A€MCTBUS Ha KireHTa. OHO TOKHO
OBITh HE TOJIBKO MOHSITHBIM, HO M 3CTETUYECKU MPUBJIEKATEIbHBIM, OTpa-
KaTh KOHIIEMIUIO 3aBe/IeHUs. BaKHO MpaBUIILHO PACOIOXKHUTh OJIF0/A: 10
IpaBUiIaM «30JI0TOTO TPEYTOIbHUKa» TOCTU B MIEPBYIO OYEPEb CMOTPAT HA
CepellMHY, 3aTEM Ha MPaBbIi U JIEBBIA BEPXHUE YIJIbL. 3/1€CH LIEJIECO00PA3HO
pa3Meniarh 0J1r0/1a ¢ BHICOKOW peHTa0eIbHOCThIO WIIN (PUPMEHHBIE TO3ULIUH.

OdopmieHne T0KHO COOTBETCTBOBATh CTUJIIO 3aBE/ICHUS: MUHUMAa-
Tu3M — Juist Kade B cTriie 10¢T, U3bICKAHHOCTD — JJI1 PECTOPAHOB BHICOKOM
KyxHU. UETKasg cTpyKTypa, anmneTUTHbIE OMUCAHUSI U Ka4yeCTBEHHbIE (OTO-
rpaduu 3HAYUTENBHO YNPOIIAIOT BRIOOP ISl KIHUEHTOB U (DOPMUPYIOT IO-
JIO)KUATEIILHOE BIEYATIICHUE.

Jlorotumn — ocHoBa pupmMeHHOTO CTUISA. OH TOKEH OBITh POCTHIM,
3alIOMHUHAIOMIMMCS U OoTpaxaTh (usocoduro 6penna. CUMBOJIBI 1 UKOHKH
YCUWJIMBAIOT Y3HABAEMOCTb U BU3YAJIbHYIO acCOIMAIMIO ¢ TpoaykTom. C po-
CTOM MOMYJIIPHOCTH JOCTABKM YMAKOBKA CTaJla BaXXHBIM 3JIEMEHTOM BH3Y-
aJIbHOTO KOHTAaKTa ¢ KiaueHToM. L[BeT, MmaTepuan u oopmiieHHE yIaKOBKH
(GbopMHpYIOT MEPBOE BIEYATIECHUE O MPOIYKTE. DCTETUKA YIAKOBKU MOXKET
MOBBICUTH LICHHOCTb MPOJIYKTa B IJ1a3aX MOTPEOUTEIIS.

BusyanbHbplil CTUIIB U HATMUKE W300PKEHUM B MEHIO 3HAYUTEIILHO
BIIUSIIOT Ha BOCTIPUATHE 3aBEJICHUS U BBIOOD KIIMEHTA. SIpkue n3o0pakeHus
BBI3BIBAIOT AMMNETUT U MOTUBHUPYIOT K 3aKa3y.

IToka roctu oxunaroT 3aka3 (B cpeaneMm 20—30 MUHYT), OHU OXOTHO
u3yyaror noiurpaduro. Mento, ¢uraepbl U OyKJIEThl Ha CTOJIaX MOMOTAIOT
JIOHECTH MH(POPMAIIUIO 00 aKIUIX U CTUMYJIUPYIOT TOBTOPHBIC BU3UTHI.

[To pe3ynbraTam onpoca UCCIEOBAHNE MOATBEPIKIAET, YTO FIEMEHTHI
BU3YaAJILHOTO JIU3aifHa UTPAIOT PEIIAOILYI0 poJib B POPMHUPOBAHUYN BIIEUaTIIEC-
HUS 0 pecTopane. [ paMoTHO 0popMIIEHHOE MEHIO, PO TyMAaHHBIH JIOTOTHIIL, 3C-
TETUYHAas! yIaKOBKa — BCE ATO MOBBIIIAET JOBEPHE K 3aBEICHUIO, CTUMYJIPYET
3aKa3bl U COCOOCTBYET 3aIIOMHUHAEMOCTH OpeHIa.
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YK 004.428
Cryn. MLIO. Konena, E.B. Ky3pmurikas
Hayu. pyk. cT. pen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)
AHAJIN3 IN3AMHA UHTEP®EVCOB COIIMAJIBHBIX CETEN

VK, Instagram u Tiktok Mcmonb3yroT pa3Hble MOAXOILI K AU3ANHY,
OpUEHTHUPYSICh Ha yA0OCTBO M y3HaBaeMocTh. B VK nommumpyeT cunmii
IBET C OETBIM U CBETIO-CEPHIM (POHOM, a KPACHBIN U OPaH>KEBHIH BBIACISAIOT
Ba)KHBIC JIEHMCTBHS. OJHAKO M30BITOK CHHETO CO34aéT MOHOTOHHOCTH, a B
TEMHOM TEME KHOIKH TEPSIOTCS.

Instagram BpIOMpaeT HeWTpaIbHbIE TOHA — OEJbIM WU TEMHO-CEPBIN
(OH C MOHOXPOMHBIMHU 3JIEMEHTAMHM, & aKLEHThI (KpaCHBI, OpaHXEBBIi,
IPaJIUEHT) PACCTABICHBI TOUEYHO, YTOOBI HE MEPETPYKaTh UHTEPPEIIC.

Tiktok ucnonb3yet 4€pHbiii (HOH C IPKUMHU PO30BO-TOTYOBIMU aKIICH-
TaMH, CO3aBasi SHEPTrUYHbII KOHTPACT.

VK mnpumensier pupmennsiii mpudt VK Sans ¢ u€tkoit uepapxuei,
Instagram — cuctemusie mpudrtsl (San Francisco, Roboto), a Tiktok — npo-
CTOM TPOTECK ISl MAKCUMaJILHOUM ynTaemoctu. Bee Tpu miardopmer uzde-
raroT KypCUBa, UCIOJIb3Ys Caps TOJBKO JUJIS XEIITErOB U KHOTIOK.

Kommnosunmonno VK coderaer CUMMETPUIO W aCUMMETPHIO,
Instagram aenaer cTaBKy Ha AMHAMUYHYIO ceTKY, a Tiktok mogHOCTBIO MO
YUHSET WHTEpPEeNC BUICOKOHTEHTY, MUHUMHU3HUPYS OTBIICKAIOLIUE HJie-
MeHThI. JloroTunsl Beex mnar@opm nakoHUuHbl: VK — coeiMHEHHBIE OyKBbI
«v» 1 «k», Instagram — rpagreHTHas UKOHKa KaMephl, Tiktok — cTunmn3oBas-
Hasl HOTA C SIPKUM TPAJUEHTOM.

BoiBoa: cpaBHuBas aqu3aiiH-noaxoasl VK, Instagram u Tiktok, MoxHO
YBUJETH 3BOJIIOLINIO UHTEP(DHENCOB COLMANIBHBIX CETel — OT (PYHKIIMOHAIb-
HOCTH K MakCHMallbHOMY mnorpyxkenuto. VK mpeacrasiser coboi kiaccu-
YECKUU pUMeEP MHOTO(YHKIIMOHATBHOM MIIAaTHOPMBI, T/Ie AU3ANWH CITYKUT
JUTsl YTOOHOTO TOCTYTIA K Pa3IMUYHbIM CEPBUCAM, OJIHAKO U30BITOK (hUpMEH-
HOT'O CUHETO M HEIOCTAaTOYHAs TPOIyMaHHOCTh TEMHOM TEMbI CHHXKAKOT 3p-
TOHOMUYHOCTb.

Instagram JeMOHCTpUPYET UJICAIbHBIM OanmaHC MEXAY ICTETUKOU U
(GyHKIMOHATIBHOCTbIO, CO3/1aBast HEUTpabHBIN (DOH AJI MOJIB30BATENHCKOTO
KOHTEHTA, XOTS arpeCcCUMBHAs peKJIaMHasi UHTETpalys NeprUoIMYECcKu Hapy-
11aeT BU3yaJIbHYIO0 TAPMOHUIO.
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YJIK 004.428
Cryn. FO.A. Kononosuuy, E.I1. BsokeBuu
Hayu. pyk. cT. npen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)
KPOCCKYJIbTYPHBIE B3AUMOJIEMCTBUSA B IN3AUHE

Kpocc-KynbTypHBII [U3aiiH CTAJIKUBAETCS ¢ MHOKECTBOM BBI30BOB.
B pamkax maHHO# paOOTHI UcceyeTcs, Kak IU3ailH a3uaTcKuX CTpaH, ad-
PUKAaHCKUE MOTHBBI, KyJbTypHOE Hacienue u tTpaauuuu FOxuoil Amepuku,
a TAK)KE DCTETHKA MCIAMCKOM KyJIbTYpPbI BIUSIOT HA TA3ANH.

Azuarckuii [u3aiiH popmupyercs o1 BIUsiHUEM (priiocoum KOJUIEKTHU-
BU3Ma, YTO NPOSIBJISIETCS B TUIOTHBIX KOMITO3UIIMSX, HACBIIICHHBIX JIETATSX U
MUHHMAJIBHOM HUCIIOJIb30BAHUU ITyCTOTO POCTPAHCTBA.

Tunorpaguka comepX uT ThICSYM TIH(OB, UYTO JENaeT pa3zpaboTKy
mpudToB CcHOXKHOW 3amauedl. OrpaHM4eHHOE KOJIMYECTBO JOCTYIIHBIX
mpu(TOB 3aCTaBISIET KCIIOJIB30BATh TEKCT KAaK OTAENIBbHBIN rpaduueckuit
DJIEMEHT.

[[BeTOBasi maJMTpa aKTHUBHO MCHOJB3YETCSA Ul IEpeladyd CMBICIIA.
Nnmoctpauyu u rpaduyeckue 3JIEeMEHThl B a3MaTCKOM JU3aiiHE BIOXHOB-
J€Hbl TPAJUIIMOHHBIM HCKYCCTBOM M MOMN-KYJbTYypoil. AdpukaHckuil au-
3aifH yeprnaeT BJOXHOBEHUE U3 OOraToOro KyJIbTYpPHOTO HACIEIus, COCIUHSS
HAIIMOHAJIBHYI0 CUMBOJIMKY, OCHOBaHHYIO Ha MHUQOJIOTHHU, (POJIBKIOpE U
MECTHBIX TPAJAULMIX, C ITHUYECKUMU y30paMHu. L[BeT HECET rimyOoKuid cuM-
BOJIMYECKUI CMBICIT.

TekcToBas CUMBOJIMKA UMEET ITyOOKHE UCTOPUUYECKUE KOPHU M 4aCTO
BKJIFOYAET TPAJAULIMOHHBIE CUCTEMbI MMCbMEHHOCTU M 3HAKOB, KOTOPHIE OT-
JMYAIOTCS OT JAaTUHCKOTO andasuta. TpaauunoHHble appUKaHCKUE y30pbl
UMEIOT CJIOKHbBIE T€OMETPUUYECKUE U OpTaHUYECKHE (POPMBI.

IOxHOaMeprKaHCKUM JTW3aifH HAITOJIHEH JUHAMUKON U SHEPTrUeH: IpKue
U CMeJIble 1IBETa, LIBETHbIE WILTIOCTPALH, OTPOMHBIE (DOHOBBIE N300paKeHNS,
npazaHuyHas Tunorpaduka. KOskHoaMepukaHCKuil AU3aiiH, ¢ ero SIpKUMH BU3Y-
aJTbHBIMU PEUICHUSIMU U OOraToil CUMBOJIMKOM, IPOJOIKAET BAOXHOBIISATH JTU-
3alfHEpPOB 110 BCEMY MHPY, CTAHOBSICh SIPKUM IIPUMEPOM TOT'0, KaK KyJIbTypHOE
pazHoo0Opazre MOXKET PeoOPa30BbIBATHCS B YHUBEPCAILHBIN SI3bIK KPEaTUBHO-
cru. KynpTypa MycynbMaHCTBa cO3/1aBajlach MOJI BEKOBBIM BIIMSIHUEM HC-
JAMCKOM PEJIMTUH, ONPENesach €€ yCTOSIMU U OCOOCHHOCTAMH. 3alpeT Ha
KYJIbTOBBIE M300pAKEHUSI — OJTHA U3 CAMBIX SIPKUX OCOOCHHOCTEN MYCYJIb-
MaHcTBa. B pe3ynpTaTe 005b110€ pa3BUTHE MOTYYUIa Kalurpagus.

KynbrypHble paznuuuns — Henu30exHbI hakTop B Au3aiiHe. 3agada qu-
3aifHEPOB — YUUTHCA y APYTUX KYJIbTYpP, PACIIUPSATH CBOM ICTETHUECKHUE TO-
PHU30OHTHI U CO371aBaTh OoJiee (h(PEKTUBHBIE JIOTOTHUIIHI.
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YJIK 004.428
Cryn. A.C. T'ony6uos, M.JI. YkpauHckuii
Hayu. pyk. ct. npen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

BJUAHUE @PUPMEHHOI'O CTUJIA BPEHIA
HA Ero NonyJisiPHOCTH Y IOTPEBUTEJIENA

B coBpeMeHHOM Mupe, T/1€ KOHKYPEHIIHS Ha PHIHKE TOBAapOB U YCIYT
JIOCTUTAET MAaKCUMAaJIbHBIX 3HAYEHUM, BaXKHOCTh BU3YAJIbHOTO CTUJISI OpeH 1a
CTaHOBUTCSI HEOCIIOPUMOM.

bpenn — »T0 BOoCcHpUsITHE KOMIIAaHWU, BKJIIOYasi IEHHOCTU, MUCCHIO
u penyTainuio. GUpMEHHBIN CTHIIb — 3TO BU3YaJIbHAS UJACHTUYHOCTH OpeH 1a
(yiorotumn, nBeta, Tunorpaduxa). Ero Buabl: Manbiii CTHIb (OCHOBHBIE 3Jie-
MEHTBHI ), OOJIBIION CTUIIb (JOMOJHUTENbHBIC MAaTepUalIbl) U JU3aAMH-CUCTEMA
(CTpyKTypHpOBaHHAs BU3yalbHasi CTpaTerus). DTambl CO3/IaHUSA: HCCIEO-
BaHUE ayJUTOPUH, pa3pabOTKa KOHIICHIINH, CO3/IaHUE PJIEMEHTOB, TECTHPO-
BaHUE, BHEAPEHUE U cTaHAapTh3anns. DupMeHHBIN CTHIIb IPUBJICKAET BHU-
MaHHE U MOJJEPKUBAET AOJITOCPOYHBIE OTHOUIEHUSI C KJIMEeHTaMu. biaro-
napsi emy, OpeH/]l BBIACIAETCS CPeId KOHKYPEHTOB.

[IpoBeneHHOE HaMU HCCIIEOBAaHUE TOJITBEPAMIIO BIUsHUE (PUPMEH-
HOTO CTWJIS Ha BocnpusiTue Opennaa: 53% pecrnoHIeHTOB YacTO BHIOMPAIOT
MPOAYKT 1o OpeHay, a 49% uneHTuUuuUpyIoT ero 3a ceKyHabl. OCHOBHYIO
ayJIMTOPHUIO COCTABWIM MoJsofble aoau 1824 ner (62%), cpenn KOTOpbIX
npeo0iaaaoT keHIuHbI (66%). DcreTnka BaxkHa ais 87%, 1BeToBas ma-
autpa v gorotun — 1 37% u 27% coorBercTBeHHO. LleHsAT opuruHanib-
HOCTh 30%, HO 67% TIPUEMITIOT KOMMPOBAHUE CTUJIA. | OTOBBI MEPEIIIATUTH
3a MpUBJIEKATEIbHbIN nu3aiiH 54% pecToHIEHTOB, OCOOCHHO €CITU KaueCTBO
MOATBEPAKACHO. [[BETOBBIE OTTEHKM BIMSIOT Ha JOBEPHUE: HEUTpAJIbHbBIC
(44%), terbie (25%), xonomausie (24%). KOMopuctudeckas pexiama mnpu-
BIIeKaeT 65%, a amMounoHalIbHbIE UCTOpUU — 41%. [IpeMuanbHyI0 yrakoBKy
npeanountatroT 39%, a cTporuil cTuiib BbI3bIBaeT noeepue y 49%. Llendar
YHUKQJIBHOCTh ~ BH3yasibHOTO  odopmieHuss  59%  pecrnoHIEHTOB,
81% HeWTpasbHO OTHOCATCS K U3MEHEHHSIM (PUPMEHHOTO CTHIISA. 3auHTEpe-
COBAaHBI B OKCKJIFO3MBHBIX BbIITycKax 71% pecrnonneHTos, a 62% npeanodn-
TalOT COBPEMEHHBIE BU3YaJIbHBIE PEIICHUS.

B 3akntoueHuu, GUPMEHHBIN CTUIb — 3TO BaXHBIM MHCTPYMEHT KOH-
KYPEHTHOT'0 MPEUMYIIECTBA, BIUSIIONINA Ha JOBEpUE, IMOIUU U MOIMYJIsIp-
HOCTb OpeH/a.
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YK 557.114:616-006
Cryn. I.A. Ilymikapesa
Hayu. pyk. nmou. H.II. IllyTeko

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTH CO3JAHMSA BU3YAJIBHON HOBEJLIBI
HA IBUXKKE UNITY

Coznanmne BU3yallbHOM HOBEJUIBI Ha UTPOBOM JBIXKKe Unity mpej-
CTaBJIsIET COO0ON MHTEPECHBI CUMOMO03 JTUTEPATYPHOTO TBOPUYECTBA, XYI0-
KECTBEHHOTO O(OpMIICHHS M MpOorpaMMHON peanu3anuu. Mcmnonb3oBanue
Unity B 3TOM KOHTEKCTE TpeOyeT 0co00ro moaxojia K MpoOeKTHON apXUTEK-
Type, padbote ¢ uHTepdeiicom u 00pabOTKE AUAIOTOB.

OnHuM U3 KIIOYEBBIX 3TANOB Pa3pabOTKH BU3yalbHOW HOBEJUIBI SIB-
JSI€TCS MPOEKTUPOBAHUE CTPYKTYPhI IOBECTBOBAHMUA. TaK KaK 3TOT KaHp ya-
CTO BKJIFOYAET MHOXECTBO Pa3BUJIOK, AJIbTEPHATUBHBIX KOHLIOBOK U CJIOX-
HBIX JIMAJIOrOB, pa3pabOTYMKU OOpaIlaroTcs K CHEUaIN3UPOBAHHBIM HH-
crpymeHTaMm. OJHUM U3 HanboJsiee y10OHBIX pEICHNUH SBIISIETCS HHTErpalus
c Ink — ciienapubiM s13b1K0M OT cTyauu Inkle, pa3paboTaHHBIM criennaIbHO
JUISl HAITMCAHUS HEJIMHENHBIX NHTEPAKTUBHBIX HCTOPHA.

['padmueckas yacth BU3yanbHOM HOBeJUIbl B Unity peanusyercs mpe-
uMyIiecTBeHHO cpeacTBamu 2D. Kak npaBuiio, crieHbl 0hOpMIISIIOTCS B BUJIE
CTaTUYHBIX (D)OHOB, TOBEPX KOTOPBIX PACIIONIATaAIOTCSI CIPANTHI IEPCOHAXKEMH,
MEHSIOIIMECS] B 3aBUCUMOCTH OT AMOLIMI WM MOJ0XKeHHs. PazpaboTunku
yacTo ucnonb3ytoT Canvas-cucremy Unity ¢ snementamu Ul Image unmum
Raw Image st noafepxku aHuMalui, co3aBas COOCTBEHHbIE KOHTPOJI-
JIepbl AJI YIPaBICHUS BU3YaJbHBIM CIIOEM HOBEJLIBI.

Oco0oe BHMMaHHE CIENYET yIeIuTh uHTEpdeiicy. BuzyaabHbie HO-
BEJUIbI TPeOYIOT MPOCTOT0, HO TMOKOro MOJIBb30BaTEIbCKOTO B3aMMOJCH-
CTBUSI: TEKCTOBBIE OKHA, KHOTIKH BbIOOpA, )KypHaJ COOBITUH, a TAK)KE OIIIH-
OHaJIbHBIE 3JIEMEHTHI BPOJI€ aBTONPOKPYTKH U OBICTPOH nepeMoTKU. Be€ 3To
peanu3yeTcst ¢ moMmoiisio cranaaptHoit cuctembl Ul Unity u s3pika mpo-
rpammupoBanus C#.

Ha npakTuke pa3padoTka BuzyanbHOUM HOBEUIBI B Unity compoBoxia-
eTCsl PSAJOM TEXHHUUYECKHUX CIIOKHOCTEH, 0COOCHHO Ha CThIKE TEKCTOBOM JIO-
TMKA U BU3YyalIbHOTO OTOOpakeHUs. D(PPEKTUBHBIM UHCTPYMEHTOM apXu-
TEKTYPHOU OpraHu3aiiy MpOeKTa SBISETCSA UCIIOIb30BAHUE CUCTEMBI BHEI-
pEeHUs 3aBUCUMOCTEN Ha OCHOBE OMOIMOTEKH Zenject.

Takum o6pazom, Unity siBisieTCS MOIIHBIM, HO HE CaMbIM MPOCTHIM
pelieHneM AJis BU3yalibHbIX HOBeJUI. OJTHAKO NP MPaBUIIBHOM MOAX0/E OH
OTKpPBIBAET OOJBIIME BO3MOXKHOCTH IO KAaCTOMM3AllMU, PACUIUPEHUIO U
aJanTalyu, Mo3BoJIsis PEATN30BaTh KaK NPOCThIE JTUHEHHBIE HCTOPUH, TaK U
CJIO’KHBIE KOHCTPYKIMH C INTyOOKOH BapUaTUBHOCTBIO.
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YJIK 004.65
Crya. I1.A. OHucumoBa
Hayu. pyk. nou. H.II. HlyTteko

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

VUHTEPAKTUBHBIA MOAYJIb JJI51 YIIPABJIEHUSI
CTPAHUIAMU KOMUKCA

[{uppoBbie KOMUKCHI CTAHOBSITCS BCE MOMYJISIPHEE, HO JUTsI PUBJICYE-
HUS aBTOPOB, KOTOPbIE OyMyT BBIKJIAIbIBATH CBOM PAOOTHI HA COOTBETCTBY-
fo1ye mIaThopMbl HYKHBI YA0OHBIE MHCTPYMEHTHI I TOOABJICHHS KOH-
TEHTa ToJib3oBaTe/sIMH. Llenpio paboThI SIBISETCS BBISBICHUE HEOOXOIH-
MOTO (QYHKITHOHAIA TSI MTHTEPAKTUBHOTO MOAYJIS YIIPABIIECHUS CTPAHUIIAMH
KOMHUKCOB TIpH JOOABJICHUN M PEIaKTUPOBAHUHU, a TAKXKe pa3padoTKa ajro-
putMa ero padotel. K He00X01uMbIM (DYHKIHSIM OTHOCSATCS OTOOpaKeHHE
MPEBBIO MPUKPEIUICHHBIX (aiinoB, drag-and-drop copThpoBKa CTpaHUIl AJst
MHTYUTUBHOTO U3MEHEHUS UX TMOps/KA, YIAJICHUE CTPAHUI] B JTIOOOH MOMEHT
penakTUpoBaHus, BaAanus popM 100aBIeHUS K U3MEHEHHSI TJIaB KOMHUKCOB.

JIi1g TeXHUYeCKOW peanm3aliuu Ha O3keHse Obul ucrib3oBaH PHP 8.1,
a 6a3a maHHBIX co3faBajack ¢ nmomoiibio MySQL. [l dhpoHTeHAa HCHob3y-
ercs jQuery Ul [1] mis coptupoBku amementoB, HTMLS File API [2] s 3a-
rpy3ku n3o0paxkeHuii u AJAX ajst TuHaMuueckoro 0OHOBJIEHUsST HHTEpdeiica.

KitroueBol CII0KHOCTBIO TIPU CO3/ITaHMM MOJIYJIS JUIsl YIIPABIICHUSI CTpa-
HUIIAMH KOMHUKCA SBJISICTCSl COXpPAaHEHHE W Tiepenadya B 0a3y JaHHBIX WX Ipa-
BWJIBHOTO TIOpsifka. [Ipy mo0aBneHNH HOBBIX CTPAHMIT 3arpy>KeHHBbIC (aiiiibl
BPEMEHHO XpaHATCS B Opay3epe 710 oTnpaBkH (hopMbl. [I0CKOIBKY Mpu n3MeEHe-
HUM TJIaB KOMHKCOB 3aITUCH O paHee T00aBICHHBIX CTPAHUIIAX YXKE HAXOISITCS
B 0a3e TaHHBIX, a 0 HOBBIX (Daiiyiax — HEeT, TO KaK/Ias CTpaHWIIA IMEET YHUKAIIh-
HBIM uaeHTH(UKATOp (eXisting  JiIs TaHHBIX M3 0a3bl JAHHBIX, M NEW I HOBBIX
daitnos). [Ipu mneperackuBaHuM MOPSAOK (DUKCHUPYETCS B CKPBITOM IIOJIE
page order B ¢hopmare JSON. Ilpu coxpanennu ¢hopmbl OPSIOK CTPAHUIL Tie-
penaercs kak JSON-maccuB. BokeH/1 MOTHOCTHIO MEPE3aNChIBACT MOPSIOK JUIS
TJIaBbl: CTapbhle HOMEpa CTPAHUIl YAATSIFOTCS, & HOBBIC 3HAYCHHUST BCTABIISIOTCS
WM OOHOBIIIOTCS B LWKJIE. [Ipy HakaTuM Ha KHOMKY YAAICHUS CTPAHHIIBI
B MOJIyJIe TaKKe IMpeIycMOTpeHa pa3Has o0paboTka. [[s cylecTByrOIUX
crpanuil ID noGasnsercs B ckpbiToe mosie ¢hopmel deleted pages. Ilpu obpa-
OOTKe HOBBIX (PaiiIOB 3JIEMEHT MPOCTo yaansercs u3 DOM.

JINTEPATYPA
1. jQuery Ul [DnextpoHHBI pecypc] / jqueryui.com — Pexum mo-
ctyna: https://jqueryui.com/about/ — Jlata noctyma: 20.04.2025

2. HTMLS File API [Dnektponnslii pecypc] / habr.com — Pexum no-
ctyma: https://habr.com/ru/articles/109079/ — Jlata noctyma: 20.04.2025.
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YIK 004.774.6:004.925
Cryn. A.B. KyapsiBuesa
Hayu. pyk. nmou. H.II. IllyTeko

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

TPEH/BI B ATATITUBHOM JU3AWHE JJIS1 YCTPOVICTB
BYJIVIIETO

CoBpeMeHHBIN 3Tall pa3BUTUS LUPPOBBIX TEXHOJOTUNA XapaKTEpU3y-
€TCS TMOSBJICHUEM YCTPOMCTB C MPUHITUITHATBHO HOBBIMH (hOpM-haKTopamu,
TaKUMH KaK CKJIaJHble 3KpaHbl 1 AR-ouku. B 1aHHOM KOHTEKCTE 0COOYIO
aKTyaJbHOCTh MPHUOOPETAET HCCIETOBAHUE BO3MOKHOCTEH COBPEMEHHBIX
CSS-texnonoruit 115 co3anusi THOKUX U yA0OHBIX HHTEP(EcoB, ClIOCO0-
HBIX 3()(PEeKTUBHO (PYHKIIMOHUPOBATH Ha YCTPOUCTBAX OyIyIIEro.

Llens gaHHOM pabOTHI: UCCENOBATH U MPOAHAIU3UPOBATH COBPEMEH-
HbIE TPEH/Ibl AJIANTUBHOTO JHU3aiiHA, OLICHUTHh POJIb HOBBIX BO3MOXKHOCTEH
CSS B cozmanuu nHTEpPEiicoB A yCTpOUCTB Oyayiero u chopMrupoBaTh
PEKOMEH AU JJI pa3padOTIYNKOB.

OnaHOM U3 KITIOUEBBIX TPOOJIEM COBPEMEHHOTO BEO-13aliHa SIBISETCS
HEOOXOAMMOCTh aJanTali UHTeP(}EcoB K CKIATHBIM YCTPOWCTBAM, Ta-
kuM kak Samsung Galaxy Fold u Huawei Mate X. O1u rajkersl TpeOyroT
JTUHAMUYECKON MEePEeCTPONKU MAaKeTa MPU U3MEHEHUU T'€OMETPHUM SKpaHa,
YTO OCOOEHHO BaXKHO MIPH MEPEXO0/IE MEXKTY CI0KEHHBIM M Pa3BEPHYTHIM CO-
CTOSTHUSIMHU.

CoBpemenHnbie CSS-TEXHOIOTHH MTPEIIATAIOT MOIIIHBIE HHCTPYMEHTBI
JUTSL CO3JIaHus aJaTUBHBIX MHTEp(ercoB HOBOro nokosnenus. Konrelnep-
HBIE 3aPOCHI O3BOJISIIOT KOMIIOHEHTAM aJJaliTUPOBATHCS K pa3MepamM poau-
TEJIBCKOIO0 KOHTEWHEpa, YTO OCOOCHHO Ba)KHO IJIsi CKJIAIHBIX YCTPOMCTB.
CSS Grid u Flexbox obecrnieunBaroT ruOKOe MOCTPOSHUE MaKETOB, CIIOCO0-
HbIX JWHAMH4YeCKH nepectpauBarhbecs. [ns AR-ycTpoWcTB KpuUTHYECKH
Ba)KHA aJlallTUBHAs TUIOTpaduKa ¢ MUCIOJIb30BaHUEM cOBpeMeHHbIX CSS-
byHkumii. Meanazanpocbl HOBOTO TTOKOJIGHUS TTO3BOJISIOT YYUTHIBATh OCO-
OCHHOCTU YCTPONCTB C HECTAHAAPTHHIMU (hOPMAMU B3aUMO/ICHCTBUS.

Jlist yernenmHo# pa3pabOTKy afanTUBHBIX WHTEPHEHCOB PEKOMEHIY-
€TCsl UCII0JIb30BaTh MOIYJIbHBINA MOAXO U MPOBOAUTH TECTUPOBAHUE HA pe-
aJIbHBIX YCTPOMCTBAX WM CHIEIUATU3UPOBAHHBIX AIMYIISITOPAX.

Takum oGpazoM, coBpemeHHble CSS-TexHoMorun 00Ja1al0T 3HAUU-
TEJIbHBIM MOTEHIIMAIOM JIJISl CO3/IaHUs aJaNTHUBHBIX MHTEP(EcOB HOBOTO
nokosienus. JlanbHeiliee pa3Butre BeO-CTaHIAPTOB U UHCTPYMEHTOB pa3-
pabOTKH OTKpHIBAET HOBBIE BO3MOXHOCTH JUIsl CO3/IaHUSI YHUBEPCATBHBIX
M0JIb30BATENbCKUX UHTEP(PECOB.
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YK 655.244.07
Cryn. E.E. Banbkosa, C.1O. XKukuna

Hayu. pyk. nou. O.A. HoBocenbckas
(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)

BJIUAHUE ' PA®EMbBI HIPUPTA HA BOCIIPUATHUE
NHPOPMALIMN

B coBpemenHoM mupe, rae uHGOpMAaLUS UTPAET KIIOYEBYIO POJIb,
BaXHOCTh TUMOTpapUKU U Au3aiiHa MPUGTOB TPYAHO MEPEOUEHUTH. [ pa-
(beMBbl, Kak OCHOBHBIE JIEMEHTHI TUCbMEHHON PEUH, OKA3bIBAIOT 3HAUNUTEIb-
HO€ BIUSHUE HA BOCHIPUATHE U MHTEPIPETAIIMIO TEKCTA.

['pademMbr peacTaBIsitoT cO00M MUHUMAIBLHBIE 3HAYAIINE €TUHUIIBI
IMCbMEHHOM peyu, TaKhe Kak OyKBbI MJIM cUMBOJIbL. Kaxknas rpadema odia-
JaeT YHUKAJIbHBIMH BU3YaJIbHBIMH XapaKTEPUCTUKAMH, BKIIOYas GopMmy,
pasMep, HauepTaHue 1 nponopuuu. Hanpumep, mpud el ¢ 3aceykaMu 4acTo
UCIOJIB3YIOTCSl B NIEYATHBIX M3JAHUSAX, TAKUX KaK KHUTU WM ra3eTsl, 0yaro-
Japsi CBOEH BBICOKOM YMTAaEMOCTU. 3aCEUKH, WM 3aBEpIIAIOIINE LITPUXH,
IIOMOTAlOT IJa3y MepeMeIaThesi o CTPOKE, YTO OCOOCHHO BaXKHO MPH JJIH-
TeIbHOM uTeHuU. B TO xe Bpems, mpudrtel 0e3 3aceuek (rpoTeCKH) 4acTo
OPEINOYUTAIOT B IU(POBBIX MeAUa U Ha dKpaHaX, TaK KaK OHM BBITJISASAT
OoJsiee COBPEMEHHO ¥ MUHUMAIMCTUYHO, YTO CIIOCOOCTBYET JydIlEMY BOC-
NPUSTHIO HA DKPaHaX C HU3KUM Pa3peuIeHHEM.

Bnusiaue rpadem Ha BocmpusTHe WH(OpPMALUK TPOSBISETCS B He-
CKOJIbKMX KJTFOYEBBIX acleKTax. Bo-TmepBbIX, YUTAEMOCTh M yA00OUYUTAE-
MOCTH SIBIISIFOTCS. OCHOBHBIMU (DAKTOPaMH, OIMPEISIISIONINMHE, HACKOJBKO
JIeTKO M KOM(OPTHO BOCTIpUHUMAETCS TEKCT. ['padeMbl C YeTKUMU U pa3iu-
YUMBIMUA (pOpPMaMU CIIOCOOCTBYIOT TOBBIIICHUIO YUTaeMOCTH. OHH MOTYT
nepeaaBaTh SMOIMOHANBHBINA TOH U CTHIIb. KypcuBHBIE HIPU(THI 4aCTO ac-
COLIMUPYIOTCS € AJIETAHTHOCTBHIO M (POPMAIIBHOCTBIO, UTO JI€NaeT UX IMOMy-
JSIPHBIMHU B MPUTJIACUTENBHBIX OTKPBITKaX U O(QULHUATBHBIX JOKYMEHTaX.
PykonucHble LIpU(THI, HATPOTUB, MOTYT BBI3bIBATH OIYIIEHUE JINYHOCTH U
UHAMBUIYAIBHOCTH, YTO JIEJIaeT UX MOAXOJIALIUMH JUIsl OpEeHIUHra U pe-
KJIaMbl, HAIIPaBJIEHHON Ha CO3/IaHUE SMOIMOHAIILHON CBSA3H C ayIUTOPUEH.

KorautrBHas Harpyska — emie OJWH BaXKHBIN (aKTOp, KOTOPHIH CIie-
JyeT YYUTHIBATh MpH BbIOOpe Tpadem. CrokHbIe WM HECTaHIAPTHBIC Tpa-
dbeMBl MOTYT yBENMUYMBATh KOTHUTHUBHYIO HArpy3Ky, 3aTpyIHSsS MPOIECC
YTeHUs U NMOHUMaHug. Ho B TO ke Bpemsl OHM 4acTO MPHUMEHSIOTCS B pe-
KJIaMe JI7Is1 33JepKKA BHUMAHUS TIOTPEOUTES.

[Tornmanue BiaustHUS rpadeMbl Ha YUTAEMOCTh, YMOIIMOHAIBHOE BO3-
JEUCTBUE U KOTHUTUBHYIO Harpy3Ky MO3BOJISET CO3/1aBaTh Oosee 3 HeKTuB-
HBIE U TIPUBJIEKATEIbHbIC TEKCTOBbIE MaTepUAIbI.
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YK 612.843.317.3
Cryn. S.A. Cunopuk

Hayu. pyk. nou. O.A. HoBocenbckas
(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)

OCOBEHHOCTH BOCITPUATHUSA IBETA JIIOAbMH
C HECTAHJAPTHBIM IIBETOBBIM 3PEHUEM

Kaxk npaBuino, oy ¢ HapyIeHreM IBETOBOTO BOCIIPUATHSA HE MTOJ0-
3pEBaIOT O CBOEM OTKJIIOHEHHH JI0 TE€X TOP, MOKa HE CTOJIKHYTHCS ¢ HE0OXO0-
JVMOCTBIO MTPABWJIBHO OIPEIEIATh BETA. TaKuX JIIOJAEH 4acTO HA3bIBAIOT
JaTbTOHUKAMHU 110 (PaMUIIMK aHTJIMKCKOro yueHoro Jlxona /{ansToHa, KOTO-
pBIii MOAPOOHO omHcan 3TO 3a0oeBaHUE y ce0s U HECKOJIBKUX YJICHOB
cBoeil ceMbu. OCHOBHOM NpPU3HAK JAJBTOHU3MA — HAPYIIEHHE LBETOBOC-
IPUATUSA OJTHOTO WJIM HECKOJBKHMX IBETOB. J[AJIbTOHU3M II0 CYTH CBOEH HE
SIBJISIETCS OTAEIBHOM O0JIE3HBIO0, a IPEACTABISIET COOOM IPyMIly U3 HECKOIb-
KHUX BapuaHTOB HapylleHus LBeToBocnpusaTus. Hanbonee pacnpocrpanen-
HBIM SBJISIETCS HapyILIEHHE LIBETOBOCHPHUATHUSA TOJIBKO OJHOTO IIBETA, KaK
IIPaBUJIO, KPacHOIo — IpoTaHonusa. OH BUAUTCS CEPBIM, KOPUYHEBBIM, Yep-
HBIM U TEMHO-3€JIeHbIM. Ha BTOpoM MecTe — HapyIllIeHHE [IBETOBOBCIPHUITHS
3€JICHOTO — JIeUTepaHonus. JIFoIbMHU ¢ HapyIIEHHUEM BOCHPHUATHUS 3€JIEHOTO
OH BOCIPHHHMMAETCS KaK OJIeTHO-OpaHKEBbIA WIIM pO30BaThIM. Takxke cme-
HIAETCA BOCHPUATUE KPACHOTO U CHHETO. 3€JIEHBIM LBET CMELINBAETCS C
KpPacHBIM, a KPACHBIM CMEIIMBAETCS C 3€JIEHBIM M KOpUYHEBBIM. [loaTOMY
KpacHoe g0JI0KO U KIIyOHMKa B UX IJa3ax OyJIyT CHHHMH, a TpaBa KaXeTcs
100 MypIypHOt, TMOO KOpuyHEBOH. TpuTaHONUs — OYEHb PEAKO BCTpeya-
€TCsl — 3TO HapyIICHHOE LBETOBOCIIPUSTHE CUHETO U ()HOJIETOBOTO IIBETOB.
[Ipu 3TOM 3€IeHBIN U KPACHBIN BOCHPUHUMAIOTCS XOpOoLIO. YenoBek He MO-
KET pa3leNsaTh CHUHE-KENThle U (PUOIETOBO-KpacHble OTTeHKU. CUHMIA U
HKEJIThIN CTAHOBATCS UJIEHTUYHBIMU, a (PUOJICTOBBIN BBITTIAUT KaK KPACHBIH.

K HapymeHusiM [IBETOBOTO 3pEHUS TAKXKE OTHOCAT aHOMAJINIO, KOTO-
past IpOSBIISIETCS YepPE3 HECKOJIBKO IMOKOJEHUH Y TaJbTOHUKOB — TETPAXPO-
MaTusi, TO €CTh BOCIPUITHE BMECTO TPEX BETOB (KPACHOTO, 3€JICHOIO U CH-
Hero) — yerbipex. CuuTaercs, 4To JIOJU C TAKUM HapyIIEHUEM BHUIST J10-
MOJIHUTENBLHO €I1Ie LIBETA B YIbTPAPHUOIETOBOM CHEKTpE.

Hecmotps Ha TO, 4TO NIOAM C HECTAaHAAPTHBIM LIBETOBBIM 3PEHUEM
MOTYT HE JIONyCKaThCs K padoTe B clydasx, KOT/la BOCIPUSITHE IIBETA OTHO-
CUTCS K TPO(PECCUOHATIBHOMN ACSTENbHOCTH, HATPUMEDP BOJUTENH, K Xy A0XK-
HUKaM W IU3alHEpaM 3TO HE OTHOCHUTCS. MHOTME M3BECTHBIE XYI0KHUKH
o nanpToHnKaMu. Cpenan Hux Jleonapmo ma Burun, Mukenanmkeno,
Kiox Mose, Ilons Ce3ann, [1a6mo ITukacco, BuncenT Bau I'or, Dunm Yop-
X0JI ¥ Jip. JlaIbTOHM3M MOMOTall UM CO3JaBaTh MPOU3BEIEHUS CO CMEJIBIMU
LIBETOBBIMHU COUYETAHUSMH, KOTOPHIE IPH 3TOM OCTAaBAIMCh FTAPMOHUYHBIMH.
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YJIK 794.1.02(09)
Cryn. I.A. Jluc
Hayu. pyk. nou. C.C. I'aiiayk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

IBOJIIOINUA MAXMATHOI'O TU3AVHA
B PASHBIX KYJbBTYPAX

[laxmaTbl — HE MPOCTO WUTpa, a KyJbTYpHbIM (EHOMEH, BOOpPAaBIIMIA
B ce0s1 NICKYCCTBO, GHITOCO(MHUIO U UCTOPHIO. 3a TIOTATOPHI THICSUH JIET X BHEIII-
HUI 00K TpaHC(HOPMUPOBAJICS O] BIUSHUEM BPEMEHHU, PETUTUH, TEXHOJIO-
U U CONUAITbHBIX YCTOEB, COXPaHsIsl TPU TOM HEU3MEHHBIE TIPaBUIIA.

Hnous: cakpanvnoe nauano. B VI-VII Bekax B Unauu nosiBuiack yaTy-
paHra — peAmeCcTBEHHUK maxmar. GUrypsl CMMBOJIM3UPOBAIN KaCTOBYIO CH-
cTeMy, a Jocka — KocMudeckud mopsiiok. Habopel co3naBanuchk u3 nepesa,
CJIOHOBOM KOCTH ¥ METAJUIOB, OTJIINYAACh pe3b00i U MU(OIOTHEH.

Apabckuii mup: eeomempus u unmennekm. C VIII Beka B ucmamckux
CTpaHax yaTypaHra peBpaTUIach B aTpaH k. 113-3a peuruno3HsIx 3anpeTos
burypsl cTanu abcTpakTHHIMU. BMecTo peann3ma — reoMeTpusi. 371eCh e BO3-
HUKJIA [IaXMaTHAs TEOpUs U TIepBas 3aMuch naptuid [1].

Esepona: om cumeonusma xk pearucmuunocmu. B CpelHEBEKOBbE I1aX-
MaTbl IIproOpenn 0ok GeogansHoro oodmectsa. Koposb, Gpepsb, enuckornbl
1 OallHK OTpa3wiK colanbHbie cTpyKTYphl EBporbl. K snoxe Bo3poxnenus
(Gurypbl cTai MUHUATIOPHBIMU CKYJIBITYPaMH, — PEAMETaMHU UCKYCCTBA.

Poccus: cunmez mpaouyuii. B IX—X Bekax maxmarsl Npuiuiy B Pyce.
BocTtouHble Ha3BaHUS COXPAHSUTUCHh JOJr0, HO CO BpeMeHeM O(pOopMIIEHHE
ctaio eBpornerickuM. B CCCP nosiBuiich ckiaiHbie HaOOPhI, arUTaIIMOHHBIC
JIM3aHBI 1 HOBBIE MaTEPUAIIbI — ATFOMUHHM, TJIACTUK, OPTCTEKIIO.

Cospemennocms:  om Kiaccuku K skcnepumenmy.  C cepeqyHbl
XIX Beka npusHad ctanaapT CTopoHa, akTyalbHbI U cerofHs. [losBummch
JeIEBbIE MJIACTUKOBBIE HA0OPHI U JU3alHEPCKUE BapHalliu — OT aBaHTap.l-
HBIX 110 IM(POBbIX. BCE vallie HCTob3yI0TCS 9KOJIOTMYHbIE MaTepHabl [2].

3axnouenue. 11laxMaThl OCTAIOTCS aKTyalbHBIMUA Ha MPOTSLDKEHUH Be-
KOB, OTpaxkast Ayx 3noxu. [{ng uudpoBoro nuzaitHepa OHM — UCTOYHUK BIOX-
HOBEHUS U IIPUMEP TOT0, KaK (POpMa MOKET HECTH TITyOOKHI1 CMBICTL.

JINTEPATYPA

1. POOIT  [DnekTponHbli  pecypc] —  Pexum  jmocrymna:
https://chesscenter.by/history-chess/kratkaya-istoriya-mirovykh-shakhmat —
Hara noctyna: 2.05.2025.

2. Livejournal [DnektponHBIi pecypc] — Pexum gocryma:
https://chesscenter.by/history-chess/kratkaya-istoriya-mirovykh-shakhmat —
Jata nocryna: 2.05.2025.
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YJIK 004.9
Cryn. B.M. Tapackun
Hayu. pyk. non. C.C. INaitnyk

(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)
OCOBEHHOCTU PABPABOTKH I'OHOYHBIX UI'P

Pa3paboTka TOHOYHBIX UTP — ATO CJIOXKHBIM MU MHOTOTPAHHBIN MPO-
1ecc, TpeOyomuil TTyOOKUX 3HAaHUW B Pa3IMYHBIX 00JACTIX, OT UTPOBOM
MEXaHUKH ¥ QU3HKHU O UCKYCCTBA U MporpaMMupoBanus. KiroueBsie oco-
OCHHOCTH BKJIIOYAIOT CO3JaHUE PEaTUCTUYHONW (PU3UKU IBHXKEHUSI aBTOMO-
Owiel, yTo MoJapa3zyMeBaeT yUeT pPa3IuyHbIX THUIIOB JOPOXKHOTO MOKPHITHUS
Y TOBEICHUSI aBTOMOOMIJIEH MPU B3aUMOJICUCTBUU C HUMH. BaXXHO yJIeTUTh
BHUMAaHUE YIPABJICHUIO U OIIYIIEHUSIM OT BOXKACHUS, YTOOBI Urpa Obljia UH-
TEPECHOM U yBIICKATEIIbHOM.

Heobxoaumo TiiaTenbHO mpopabaThiBaTh MCKYCCTBEHHBIM WHTEI-
next. Mcnonb3oBaTh moaxosl «Spline» u « Waypointsy», pu KOTOPBIX CO-
3/1a€TCs TPACKTOPHSI IBMXKCHHUSI, TNOO K€ MACCUB TOYEK, IO KOTOPBIM Iepe-
JIBUT'AETCsl UCKYCCTBEHHBIA UHTEIUIEKT. [l mpenoTBpamieHusi CTOJIKHOBE-
HUW MOXKHO HCIIOJBb30BaTh TPUTTEPHI, KOTOPbIE HE OyIyT NaBaTh CTAJIKHU-
BaTbCs MalIMHaM. Takyke MOXKHO MPUMEHSTh CUCTEMY JIy4eil, KOTOpbIe Oy-
JyT IPEeAOTBPAIATh CTOJKHOBEHHUS C CTOPOHHUMH O0BEKTaMHU.

du3rKka aBTOMOOMIICH TaK)KE SBISCTCS BAXKHBIM acIeKToM. [l cu-
MYJIATOPOB, 3a4ACTYI0 UCIOJB3YIOT CIEyOMUi noaxoa. dusuka npuMeHs-
€TCS K KaXJIO0My OTIEIbHOMY KOJIECY, TIepe/laBasg Ha HEro KPYTIIUWA MO-
MeHT. B apkagHbIX roHkax (u3uKa MPUMEHSETCS KO BCEMY OOBEKTY Ma-
IITUHBI.

Haguranus a5t rOHOYHBIX UTP KpaitHe BakHA. ECTh ABa moaxonaa: uc-
MOJIb30BAaHUE MHUHHU-KAPTHI, JINOO ke HMCIOJIH30BAHKE TMOJCKA30K B UHTEP-
detice. MuHU-KapTa MO3BOJSET MPOKIAIBIBATH MAPIIPYT, & TAKXKE MOKa3bI-
BaeT 4acTh KapThl. [lo/icKa3Ku jxe TOBOPST TOJIBKO O TOM, KaKUM OyJeT clie-
JTYIOILIHAM TTOBOPOT.

B03MO0XHOCTBH TOBTOPHO ITPOMTH UTPY UTPAET BEAYLLYIO POJIb IMPOECK-
TUPOBAHUU U peaTU3alUU UTPHI. J[J1 3TOT0 HCTIONB3YIOT BEIOOP CII0KHOCTH,
KaCTOMU3AIUIO, TPACCHl WJIM aBTOMOOMIIM, KOTOPhIE MOXHO Pa30I0KHpPO-
BaTh 110 XOAY MPOXOKICHHUS.

Bce BbIIIeHa3BaHHBIE 0COOCHHOCTH KpaiiHe BayKHBI JJIs1 CO3aHUs XO-
pOLLIEH U Y3HaBa€MOW UTPbI B TOHOYHOM JKaHPE.
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YK 004.8
Cryn. E.A. Mucunesuu
Hayu. pyk. ct. npen. C.A. Ocoko

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

MMPOBJIEMBI TEHEPAIINUM N30BPAKEHMS YEJIOBEKA
C NOMOIIBIO U

['enepanust u300pakeHU# JIOJEH TMPEACTaBISET COOOW CIIOXKHYIO
npobiieMy, CTOSIIYIO Tepes pa3paboTuNKaMHu MCKYCCTBEHHBIX HEHPOHHBIX
cereil (MHC). [lannas 3a1a4a BKIIFOYAET CO3/1AHUE BU3YAJIbHO IOCTOBEPHBIX
MOPTPETOB JIFOJIEH, 00JIaIal0IIUX BICOKMM YPOBHEM JETaIU3al[MU U TIPaB-
nonogooHoctu. HecMoTpst Ha 3HAUNUTENBHBIE YCIIEXH OCIEIHUX JIET, CYIIIEe-
CTBYET psii KIIOYEBBIX MPOOJIEM, OrPaHUYUBAIOIINX BO3MOKHOCTH COBpE-
MEHHBIX TEXHOJIOTUI MAIIMHHOTO 3PEHUS U KOMITBIOTEPHOTO CUHTE3a U300-
paxxeHuil. OCHOBHbIE MPOOJIEMBI FeHEPALIUU N300paKEHUHN JTIO/IEH ;

1. I[Ipu coznanuu n3o06pakeHuii yenoseka ¢ nomoirsio MM ucnosnessy-
10TCs OoJIbIIIEe 00BEMBI JaHHBIX, BKJIOYas Gororpaduu u Buaeo. ITO BbI-
3bIBAET BOIPOCHI O KOH(QUACHIMAIBLHOCTU M 3alUTE MEPCOHAIbHBIX JaH-
HbIX. HeoOxoaumo obOecnieunts coOJI0OeHIE 3aKOHOJATENIbCTBA O 3aIIUTE
NIEPCOHAIIBHBIX JAHHBIX U IPEIOTBPATUTH HECAHKIIMOHUPOBAHHBIN JOCTYI K
JUYHOU MH(pOpMaALUK.

2. Monemu U MOryT IpOSIBIIATH NPEAB3ATOCTD U CTEPEOTUIIBL, OCHO-
BaHHbBIC HA JIaHHBIX, HA KOTOPbIX OHU ObuIM 00yueHbl. Hanmpumep, Moaensb
MOKET F€HEPUPOBATh U300PAKEHHUSI, KOTOPbIE COOTBETCTBYIOT ONpPEIEIEH-
HBIM CTEPEOTHUIIAM O BHEUIHOCTH JIFOJECH ONPENECIEHHON HAIMOHAIBHOCTH,
0JIa UJIK BO3pacTa.

3. Xots coBpeMeHHble Mojienu M cnocoOHbl TeHeprupoBaTh peasu-
CTHUYHBIE M300pa’keHUs, OHU BCE €lI€ MOTYyT JOIycKaTh ommnoOku. Hampu-
Mep, MOJIENIb MOKET HEMPABWIIBHO NEpEATh YEPTHI JIULIA, [103Y WU OAEKY.
OTO MOXET MPUBECTU K CO3JAaHUI0 M300pa)K€HHM, KOTOpblE HE COOTBET-
CTBYIOT PEAIBHOCTH WJIM OXKUAAHUSAM OJIb30BATENIEH.

Pemenue mpoOiem, CBA3aHHBIX C TeHepaluend M300paKeHU 4erno-
Beka ¢ nomouisto MU, tpebyer mexxaucuuminaapaoro noaxoaa. Heo6xo-
JTUMO 00BbEIMHUTH YCUIIHS crieliaiucToB B oonactu MU, atuku, npasa, me-
JTUIIUHBI, UCKYCCTBA U APYTUX 00J1acTsIX sl pa3paboTku Y(PhEeKTUBHBIX pe-
LICHUU.

B 3axntouenue, reHepainus M300pakeHuil yesnoBeka ¢ nomouisto MU
uMeeT OOJIBIION MOTEHIMAN, HO TaK)Ke CONpPshKEeHa ¢ PsiIoM podiieM, KOTo-
pble TpeOYIOT BHUMATENBHOTO paccCMOTpeHusl U perienus. Pazpabotka 3¢-
(EKTUBHBIX pelIeHU TpeOdyeT MEXAUCIUIUIMHAPHOTO MOAX0/1a U COTPY-
HUYECTBA MEX/1y CIELMATUCTAMH B Pa3IMUHbIX 00JIaCTIX.
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YK 004.921
Cryn. A.C. T'ony6uos, M.JI. YkpauHckuii
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

UT'POBOM OMBIT: TU3AH UHTEP®ENCOB
JIJISI BOBJIEUEHUSI U B3AUMO/JIEHCTBUS

Xopomuit urpoBoit HHTEp(PEC — ITO HE MPOCTO KHOMKH U MEHIO, a
TPaMOTHO chopMUPOBAHHBIN reiimIuIei. OH TOTpyKaeT MOIL30BATENS B UT-
POBOIA TIporIecC U JaeT HGOpMAIHIO 00 Urpe.

Hns noctmxkenns 3¢ dexktuBHoro UX/UI nuzaitHa He0OX0MMO OITH-
paThCsl HA KJIIOYEBBIC MPUHIUIIEI BOBJICUCHUS: UTPOBBIC MEXAHUKU, TaKUE
KaK CTaTUCTUKA, KapThl, MPOU3BOJICTBO, IIpOrpecc-0apbl, UHIUKATOPHI J10-
CTUKEHUU U TallMEphl, a TAKKE MYJbTUIUIEEP, KOTOPBIM BKIKOYAET YaThl,
PEUTHHTH U COPEBHOBAHUSA C JIPY3bsIMU. Ba)KHO COXpaHATh €IUHCTBO CTHIIS
Y UHTETPUPOBATh MEXAHUKY CIIyYaHOCTH, UBEHTBI U BPEMEHHBIE 33/1a4U.

AJTaITUBHOCTh — U3MEHEHUE YPOBHS CIO0KHOCTH, a TaKXKe MEepPCOHa-
Ju3aiusi, KOTopas MO3BOJSET HACTpauBaTh MHTEPQEHC MO CBOEMY BKYCY.
OOpatHas cBsi3b JIOJDKHA MPOSIBIATHCS Yepe3 BU3yalabHbIe 3PPEKThI, pearu-
pyIollKe Ha IEUCTBUS UTPOKA, YTO 3HAUUTEIILHO TTOBBIIIAET BOBJICUCHHOCTD.
HMHTEepecHbIN CIOKET U MacXajaKu JT00aBIAI0T IITyOHHY, a METO HACTOIbLHOM
UTPBI CO37AET SMOLMOHAIIbHBIN MOJIX0/1, BOBJIEKAs MOJIb30BaTENs, BbI3bIBAS
azapT, Harpaxxaas 3a ycuiaus u GopMUpyst IPUBBIYKY Yepe3 JTUUHBIC BIOKE-
HUsl. CeKpeT B TOM, YTOOBI KaXK/IbIH IIar MPUHOCKI YJIOBOJILCTBHUE — OT MEP-
BOT'0 KJIMKA JI0 HAKOIUICHHBIX JOCTHKCHUH.

Kaxxnas urpa agantupyet uatepdeiic moj ayJuTopuio 1 xKaHp, co3/1a-
Basi yHUKaJIbHBIN ONbIT. KOMIIBIOTEpHBIE POJIEBBIEC UTPHI MPEJIAratoT IEPCo-
HaJM3al1i0 NEPCOHAXKEM, UCCIEAOBAHNUE OTKPBITHIX MUPOB C MHTEPAKTUB-
HBIMH KapTaMU 1 YJI0OHBIN KypHal 3aaanuii. CUMyISTOPBI UCMIOIB3YIOT UH-
TYUTUBHBIE TIAHETW YIPABIICHUS, CTATUCTUKY IPOTPECCa U PEATUCTUYHbBIC
MEXaHHKU B3aUMOJCHCTBUS. ApPKaJbl XapaKTEPU3YIOTCS MUHUMAIHCTHY-
HbIM UHTEpEcoM, CYETYMKAMU OYKOB U SIPKUMU aHUManusMu. [Tpukito-
YEHYECKHUE UTPHI JICJIAIOT aKIIEHT HAa MUHUMAJIU3ME, MOJICBEUCHHBIX 00BhEK-
Tax W MOJACKa3Kax JJisl morpykeHusi. CHOpTUBHBIE UTPhI BKIIFOYAIOT Peau-
CTUYHYIO TpaduKy, CUCTeMbl IIporpecca U aHuManuu Harpana. Ctpareruu
o0ecrneunBaOT yI00HYI0 HABUTAIIMIO 32 CUET MOHSITHBIX KapT U MOJICKA30K,
OTOOpaXeHHE PEeCypCcoB U JTUHAMHUYHBIC aHUMAIlUU. DKIICH-UTPHI TIpeia-
raloT KOHTPOJIb 3JJ0POBbSI, KACTOMHU3AIMIO OPYKHUS U UTPOKA, TUHAMUYECKHE
coObITUsA. Takoi moxxoa K MHTep(ency yCUIMBAET BOBICYEHHOCTh, COUETast
BU3YyaJIM3AINI0, MHTEPAKTUBHOCTH U YI00CTBO.
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YK 004.42
Cryn. .. CocHogent
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTH CO3JIAHUSI AHUMAIIUHA
C HCHOJIb30BAHUEM GIF B PHP

GD u Imagick — 370 1Ba HE3aBUCUMBIX APYT OT JApYyra pacHIMpEHUs
PHP nnst pabotsl ¢ rpadukoit. bubnuoreka GD ObicTpast 17151 MPOCTHIX OIe-
paruii, HO orpaHMYEHa B BO3MOKHOCTSIX, HE TMOIEP)KUBAET CO3JJaHUE aHH-
MaIii, MOKHO paboTaTh C OTACTHHBIMU KaJpaMu, HO HE OOBEIUHUTH UX B
anuManuio (Hanpumep, GIF). bubnuoreka Imagick Gonee memneHnas nmis
MPOCTHIX 3a/1a4, HO JIyYIlle MOAXOAUT JIJISi CIIOKHBIX OTNepalui, mO3BOJISIET
co3faBaTh aHUMaluu, ocooeHHo B ¢popmare GIF (MoxHO 0ObENUHSTH HE-
CKOJIbKO M300pa)KEHUU B OJJMH aHUMALMOHHBIN (ailin), coaep uT oOmup-
HBIM HaOop GyHKUUN 1711 00pabOTKH M300paKeHUH, BKITIOYAs CI0KHbBIE d-
bekTbl, GUIBTPHI U MOJIEPKKY MHOXKECTBA (HOPMATOB.

[Ipumep co3maHusi NUKIMYECKOM aHUMAIlMW TPEJCTaBICH B JIU-
ctuHre 1:

<?php

header ('Content-Type: image/gif');

Sgif = new Imagick();

$gif->setFormat ('gif');

for ($1 = 0; $1i < 20; S$i++) {
Sframe = new Imagick();
Sframe->newImage (300, 300, new ImagickPixel ('white'));
Sframe->setImageFormat ('gif');
$draw = new ImagickDraw() ;
Sdraw->setFillColor ('red') ;
$Sx = (int) ($i * (300 - 10) / (20 - 1));
Sy = 300 / 2;
Sdraw->circle ($x, $y, $x + 5, Sy + 5);
$frame->drawImage ($draw) ;
$frame->setImageDelay (5) ;
Sgif->addImage ($frame) ;
Sgif->setImageDelay (5) ;

}

Sgif->setImagelterations (0);

echo $gif->getImagesBlob() ;

>

JIuctunr 1 — [lpumep co3nanus nukandeckoit annmmanuu 8 PHP

OcHoBHbI€ (DYHKIIUH, UCTIOJB3yEeMbIE B KoJie: newlmage — co3iaet Ho-
BOE M300pakeHHe 3aaHHOTO pa3Mepa u (ona; setimageFormat — ycranas-
auBaeT GpopMmat uzobpaxenus; drawlmage — no6aBisieT HAPUCOBAHHBIM dJTe-
MeHT (kpyr) Ha kaap; addlmage — nobaBnser kaap B aHumaiuoo. B koHIie
koja getlmagesBlob monyuaer qeonunsie nannsie GIF, koTopsie oTmpanis-
I0TCS KJIMEHTY ¢ 3arojoBkoM Content-Type: image/gif.
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YK 004.439
Cryn. M.C. ManuykeBu4
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)
CPABHUTEJBHBINA AHAJIN3 MABJIOHU3ATOPOB PHP

[ITa6moHu3aTOpbl — HHCTPYMEHTHI 1 co3aanus HTML-1ma6moH0B ¢
JTUHAMUYECKUM COJEPKUMbBIM, MUHUMH3UPYIOIIKE TOBTOPEHUE KOJA U 103~
BOJISAIOIIIEE TOBTOPHO UCTIONH30BATh KOMIIOHEHTHI. L{esh 1m1ad10Hu3aTopoB —
pa3JeanTh JOTUKY NPUIIOKEHHS U MPEICTaBICHUE, YTO YJy4dIIaeT YyuTae-
MOCTb KOJa, YIPOLIAET NOJIEPIKKY U YCKOPSIET MPOLECC pa3pabOTKH.

Twig — MOUIHBIN 1A0JIOHU3ATOP C BCTPOCHHBIM HACJIEI0BAHUEM, TI€
11a0JIOHBI KOMITUIIUPYIOTCS KakK Kiacchl. OH 0OecrieunBaeT aBTOMATU3UPO-
BaHHOE HKPAaHUPOBAHME, UCKIIIOYAsl BPEMEHHbBIE 3aTPaThl HA KOMITHJISALIUIO.
Hanpumep, g BbIBOJAa IEPEMEHHOM  HMCIOJB3YETCSI  CHUHTAKCHUC
{{ variable }}, a nns ycnosuit — {% if condition %}...{% endif %} . be3omac-
HBIM PEXXHUM MO3BOJISET MPUMEHATh TWig B MPUIIOKEHUSIX C U3MEHIEMBIMU
MoJIb30BaTENSIMU 11absIoHaMu. OH Takke 00J1a7]aeT BHICOKOM paciupseMo-
CTBIO, TIO3BOJISISI IEPEOTPENEIATh QYHKIIMK U JOOABIATh COOCTBEHHBIEC TETH
u puibtpel. Cunrakcuc Twig mabIOHHO-OPUEHTUPOBAHHBIA U (YHKIIHO-
HaJIbHBIN, TOAIEP>KUBAET MHOKECTBEHHOE HACJIEI0BaHNE, OJIOKH U aBTOMa-
TUYECKOE BBIKJIIFOUEHHE BbIBOJIA, MOHATHBIE co00IeHus 00 ommobkax. [Ipo-
U3BOAUTEIBHOCTD AocTuraet 4,318 mabioHOB B CEKYHY AJIsI HEKAIIUPYe-
MbIX U 5,982 17151 KSUIMPYyEMBbIX A0IOHOB.

Smarty xkoMnuiaMpyeT adJoH OJUH pa3, IPU MEPBOM €ro BBI3OBE.
[Ipumep cuHTakcuca [Jisi BKIIOYEHHUs Jpyroro maodsnona: {include
file="header.tpl'}. Smarty Taxxe moanep>kMBaeT MECOUYHUILY U BHEIPSET
HacJenoBaHue, obJyerdas ynpasieHue Oi1okamu. [Ipou3BoauTeIbHOCTH CO-
ctaBisieT 9,634 mabaoHOB B CEKYHY I HEKAIMUPYEeMbIX U 57,115 mist ko-
[IUPYEMBIX TA0JIOHOB.

Blade, ma6nonusarop Laravel, komnuiipyer Bce mpeacTaBieHus B
PHP-ko11, KOTOPBIN K2IMIUPYETCsI 10 U3MEHEHUSI, MUHUMU3HPYS 100aBICHUE
CITyeOHBIX JTaHHBIX K IpriiokeHuto. B Blade mys onpenenenus cexuyu uc-
noiw3yercss  (@section('name')...@endsection, a a1 e€ BBIBOAA —
@yield('name"). OcnoBHas npobsema Blade — HepocTaTouHast TOKyMeHTa-
uus. [pousBonurenbHocTh qocturaeT 100,000 mab0HOB B CEKYHY, C y4e-
TOM 3arpy3ku (ppeiiMBoOpKa cocTaBisieT 0kojio 2,200 1mabI0HOB B CEKYHTY.

OntumanbHBIM BapuaHTOM siBJIsieTcs: Twig Oyiarogapsi ero He3aBUCH-
MOCTH OT ()peMBOPKOB, BHICOKOW CKOPOCTH, OOraTCTBY (yHKIMOHANA, OT-
JUYHOMN TOKYMEHTAIlUU U aKTUBHOMY Pa3BUTHUIO.
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YJIK 004.43:004:774
Cryn. K.A. IInatoHoBa
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OB30P MAJIOM3BECTHbBIX, HO IOJIE3HbBIX
JJISA BEB-PASPABOTKHU ®YHKIIUU PHP

SI3b1k BeO-niporpammupoBanus PHP, nepBast Bepcusi KOTOpOro BhIIIa
B 1995 rony, 10 cux nop SIBIASETCS OJHUM U3 CaMbIX ITOIYJISIPHBIX — IO He-
koTopsiM otieHkam PHP npumensiercst 6onee yem Ha 80% cyImiecTBYIOLIIX
CalTOB. AKTyaslbHasl BEpCHs Ha JaHHBIM MOMEHT — 8.3. B KaxxJ101 Bepcuu
MPOUCXOIUIIO A0OaBJICHUE WU OOHOBJICHUE (DYHKIUI, B pe3ysbTaTe YEro
HEKOTOPBIE U3 HUX HE3ACITYKEHHO OCTAJIUCh 0€3 BHUMAHMSL.

Oyukius php_strip whitespace() Bnepssie nosisuiiack B PHP 5. Jlan-
Has QyHKIUs npuHUMaeT myTh K (aitmy PHP B ¢popmare ctpoku u Bo3Bpa-
I1A€T OYMILECHHBIA UCXOJHBIN KOJ B CIIy4a€ yCIIEIIHOTO BBIITOJIHE-HUS WUIIU
NYCTYI0 CTPOKY B Clly4ae BO3HMKHOBEHMsI OIMOKH. OuMILEHHBIM Oyner
CUMTATBHCS KOJI 0€3 KOMMEHTapueB, MPOOEIOB U MYCThIX CTPOK. ITa (PyHK-
Ul MOKET OBITH MOJIE3HOW ISl onpeseneHus (akTUYecKoro oobema 4u-
CTOTO KOJIa B CKPUIITaX U €r0 JaJIbHEUIIEr0 pacpOCTPAHEHHUS.

Oyukuusa random_bytes(), nosiBuBiieecs B PHP 5, uzbapnser nosb-
30BaTeNsl OT HEOOXOAMMOCTH CO3/1aBaTh (DYHKIIMIO JUIsl CO3AaHUS CITy4alHOM
MOCJIEIOBATEILHOCTH CUMBOJIOB. JlaHHas (pyHKIMS MPUHUMAET LEI0YHuC-
JIEHHOE 3HAUYE€HHWE M BO3BPAIAET CTPOKY KpUOTOrpaduyecku 0e30macHbIX
Clly4yailHbIX O0alTOB 3aJJaHHOM JJIMHBL. ['eHepupyemMas 3Toi pyHKIUEH ciy-
YalHOCTh MOAXOJUT JJISI BCEX MPUJIOKECHUM, BKIIIOUAS TEHEPALUIO KITIOUEH
mudpoBaHus, HACHTU(OUKAIIMOHHBIX KIIIOUEH M TaK Jajee.

Oynkius memory get peak usage() Obuta BBesieHa B PHP 5 u ipeno-
CTaBJISIET BO3MOXKHOCTh ONITUMU3ALIMH MCIIOJIb30BAHMS IAMSATH CKPUIITAMH.
Ona npuHuMaeT OyJIeBbII MapaMeTp: eciu NepeaaTh 3HaueHue true, pyHk-
IIMsI BEpHET MaKCUMaJIbHBIM 00beM TmaMsTH, BblaeneHHor PHP-tipomeccy;
€CJIM BbI3BaTh €e 0€3 apryMEeHTOB WiH ¢ napamerpoM false, OyneT Bo3Bpa-
IIEH TOJbKO MUKOBBIM 00bEM MaMsITH, BbIJCICHHBIA BHYTPEHHEN (DyHKIIMEH
emalloc() ansa ckpunTa.

Oyukuus highlight string() 6sma nodasnena B PHP 4 u npegnazna-
yeHa i otoOpaxkenus kojga PHP ¢ monceeTkoit cuntakcuca. OHa NpuHH-
MaeT CTpoky, coaepxanrytro PHP-kon, u BeiBoaut e€ B HTML-dopmare ¢
NPUMEHEHUEM CTHIIM30BaHHBIX TeroB <pre> u <code>. OyHKUMS NPUHU-
MaeT BTOPOU OyJIeBBIM MapameTp IJIsi BO3BPAIICHUS BBIICIEHHON CTPOKH.
D710 yn0oOHO i JanbHEHIIe 00paboTKU JaHHBIX.
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YK 004.738.1
Cryn. B.B. KopcyHckas
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTH PEAJIM3AIIMUA CAUTA MOJEJBHOI'O
ATEHTCTBA «NEWMOD»

B nepuon BHeapeHuss UPPOBBIX TEXHOJOTUH Kyaa-mubo Bo3pocia
HEOOXO0IMMOCTh ITU(POBU3AIMHA MOAEIHFHOTO OM3HEca U co3naHus dpdek-
TUBHBIX CAaTOB JJIs1 B3aUMOJEHCTBUS YYaCTHUKOB PBIHKA. /{1151 3TOrO Tpedy-
€TCSl BBISIBUTh M MPOAHAIM3UPOBATH OCOOEHHOCTH peali3alliu cailTa Mo-
nenbHoro arenrcrBa «NEWMODy. JlaHHbId callT yYUTBhIBAET creUUu(UKY
B3aUMOJICHUCTBUSA HECKOJIBKUX POJICH, a UMEHHO «Mogemnby», «3aKka3uuk» u
«AIMHHHCTPATOpP». 3a CUET 3TOr0 MPOUCXOJUT YETKOE pa3rpaHUYCHUE B
paBax A0CTyMNa U GyHKIUOHAIBHOCTH.

OpaHOM U3 TTIaBHBIX OCOOEHHOCTEN SIBISIETCS TO, UTO y KaXKAOW pOJIU
€CTb CBOM JINYHBIN KAOUHET, TOCTYI K KOTOPOMY 3aKpbIT AJI1 UHOM POIH I
HEaBTOPU30BAaHHOTO MOJIb30BaTes. i1 perucTpanuu Ha caiite Tpedyercs
3allOJIHUTh (POpPMY, KOTOpas COOTBETCTBYET IOJIy4aeMOil B JajbHEHIIeM
ponu («CoTpynHUYATh» — IS PO «3aKa3zuuk», «CTaTh MOJENbIO» — IS
posmu «Monenby). [loka anMUHHCTPATOP U3 JIMYHOTO KaOMHETA HE OJ0OPUT
3asiBKY Ha pErUCTPaLIUIO, €€ HE TPOU30MIET U COOTBETCTBEHHO HE OYyIET BO3-
MO>KHOCTH aBTOPHU30BATHCA.

B nuuHOM kaOuHETE MOJIENIN PeAIM30BaHO yNpaBlieHHE NOPTHOINO U
OrpaHMYEeHHOE M3MEHEeHue pabouero rpaduka. Y 3aka3zuvka U MOJEIU B
npodue MOXKHO TOCMOTPETh OpOHUPOBaHUS U X cTaTyc. O0e poiau BUISAT
YBEJIOMIICHHSI O KAaKUX-TM00 U3MEHEHHSIX B CTaTyCax WM 3arpocax K aJMu-
HUCTpartopy. Peann3zoBana punpTpaiys u copTupoBKa NopTdhoino Moieiei,
ux myOnukanuidi 1yisi 6onee ynobHoro moucka wHbopmanmu. OTIETbHO
MO’KHO BBIIEJTUTh HHCTPYMEHT, KOTOPBIN MMO3BOJISIET B KaJIEHAape BhIOPATh
JaTy U BpeMs AJis1 OpOHUPOBAHUS, TaM K€ BUJIEH U CTAaTyC KaxX/10ro JHS (BbI-
XOJTHOU, OOJTbHUYHBIN, 3a0POHUPOBAHO, CBOOOTHO).

Taxke MOXHO BBIIEIUTh OCOOEHHOCTH TOJb30BATEIBCKOTO HWHTEP-
deiica u onbiTa. TpedyeTcs caenath akieHT Ha rpaduueckom KoHTeHTE ((Po-
torpadun u3 MNOPTHONMO WM MyONHMKAUUi), TPU STOM YMEHBIIHUTH
Harpy3Kky B ocTajibHOM. J[Ji1 3TOro COKpalaercs KOJIMYECTBO HEHYXHOTO
TEKCTa, 100aBJsieTcst 00JIbIle MPOCTPAHCTBA MEXKIY DJIEMEHTA, IPU 3TOM CO-
XpaHss UX JOTHYECKYIO 1IeIOCTHOCTh. KpoMe Toro, Mcnombp3yercs maaurpa
U3 TpeX LIBETOB: YEPHBIM, OBl U aKLIEHTHBIN TOTYy00il.
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Cryn. A.A. MuxaiinoBa
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTHU PEAJIU3AIINU CAUTA DKO®EPMBbI
«GREEN GROW)»

Coznanme BebO-caiita A1 SK0(epMbl — BaXKHBIN 1A B TPOABHKEHUN
9KOJIOTUYECKU YUCTOW MPOAYKIMHU U TMOIMYJIAPU3aLUN YCTOWIUBOro oOpasza
xu3Hu. B pa3pabotke caiita «Green Grow» oco0oe BHUMaHHE yAEIEHO CO-
YeTaHUI0 (PYHKIIMOHAIBHOCTH, YKOJIOTUYECKOTO MMHKAa U yao0cTBa AJis
nonb3oBatens. [lens BeO-caiita skodepmbl «Green Grow» — 00ECNEUUTH
y100HBIN OHJIaH-3aKa3 MPOAYKIMN U OpOHUPOBAHUE SKCKYPCUH IO TEppH-
Topuu pepmsbl. /st 6uzneca cailt «Green Grow» He TOJIBKO yJIyUIIUT B3au-
MOJIEHCTBUE C KJIMEHTaMH, HO M TIOMOXXET MOBBICUTH 3(PPEKTUBHOCTH Pa-
OOTBI NIEpCOHANA, ONITUMU3UPOBATH MPOLIECCHI YIIPABJICHUS 3aKa3aMH U 9KC-
KypCHUSIMH, a TaKXXe PaclIupUTh KIUEHTCKYIO 0a3y.

OcHOBHBIE OCOOEHHOCTH pealln3alluy MPOEKTa:

— MUHUMAJIMCTUYHBIN U «IIPUPOAHBII» JU3aliH ¢ IpeobiaJaHueM 3e-
JICHBIX U TEIUIBIX TOHOB;

— aJJalITUBHBIN JTW3aiiH, 00€CIIeUnBAIOIINI KOPPEKTHYIO padoTy caiTa
Ha JIIOOBIX YCTPOMCTBAX;

— KCNOJIb30BaHue coBpeMeHHbIX TexHosioruii: HTMLS, CSS3, SCSS,
JavaScript, PHP;

— KaTaJIOT MPOIAYKIIMH C BO3MOKHOCTHIO (DMIIBTPAIINH 110 KATETOPUIM
U COPTHPOBKE IO LIEHE;

— MOJIyJIb OHJIAlfH-3aKa3a U 00paTHOM CBs3U ¢ hepMoii;

— KaTaJIOT AKCKYPCHI C BO3MOKHOCTbIO OPOHUPOBaHHUSA, BIOOpa KO-
JMYecTBa OUIJIETOB, JaThl U BPEMEHU;

— BCTPOEHHAs KapTa ¢ YKa3aHUEM PaclojiokeHHs (pepMbl U IIyHKTOB
CaMOBBIBO3a;

— ynoOHasi maHelb aAMUHUCTPUPOBAHUS JIJIsi OOHOBICHHS aCCOPTH-
MEHTA U DKCKYPCHU.

[IpoekT moguepKuBaeT Ba)KHOCTH IHU(PPOBOTO MPUCYTCTBHUS MAaJIbIX
IKOJIOTUYECKUX OM3HECOB M CIOCOOCTBYET (POPMHUPOBAHUIO YCTOMUYUBBIX
NOTPEOUTETHCKUX MPUBBIUEK.

JINTEPATYPA

1. Kak co3gath caliT 3ko(epMbl: IPUHIUIIBI U MTPAKTUKA [ DIEKTPOH-
el pecypc| / Caiir OrganicMarketing. — 2023. — Pexxum nocryma:
https://organicmarketing.ru/articles/eco-farm-website/ — Jlata pocryna:
09.04.2025.
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Crya. [.C. IIpubsiTok
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTH UCITOJb30BAHHMA BUBJIMOTEKHU SELECT2
B PASPABOTKE UHTEPAKTUBHBIX ®OPM

B pa3zpaboTtke Be6-caiiTOB 4acTO BO3HUKAET HEOOXOIUMOCTD yITydlIle-
HUS CTaHJAAPTHBIX BBINAJAAIONIMX CIMCKOB. ba3oBslil <select™> He mogaepxu-
BaeT MOUCK, MJIOXO MacIITabupyeTcst U HeyJAo0eH pu paboTe ¢ 60IbIIUMU
o0beMaMu JaHHbIX. OHA MOAJIEPKUBAET COBPEMEHHBIE U yCTapeBILINE Opay-
3epbl, HAMMMCAHUE CIIpaBa HaJIEBO, TOUCK C TMAKPUTUKOU U Oosiee 40 S3BIKOB.
bubmuoreka Select2, ocHoBanHas Ha jQuery, pemiaet 3Tu TpoOJIeMBbl, pac-
mupsis PyHKIUOHATBHOCTD CTAHIAPTHBIX JIEMEHTOB (DOPMBEI.

bubnmuoteka Select2 ymyumiaeT mojap30BaTENbCKUI OMBIT Oyaroaaps
MOMCKY, MHOXKECTBEHHOMY BBIOODY, TPYyHIHUPOBKE 3JieMeHTOB U AJAX-3a-
Ipy3Ke JTaHHbIX.

MosxHo ycraHoBUTH Select2 yepe3 MeHeIKep MAKEeTOB, TAKOW Kak
npm, unu ucnonb3zoBate CDN. [locne nonkirouenus 6uOIMOTEK HEOOXO-
JTUMO WHUIIMATIM3UPOBaTh Select2 Ha HYXKHBIX dJeMeHTax (Gopmbl. ITO Je-
JaeTcsl ¢ MOMOoUIbI0 JavaScript, rie Hy>)KHO BbIOpaTh CENEKT U BbI3BATH Me-
TOJ MHULIUATIU3AIUU (JTUCTHUHT 1).

S (document) .ready (function () {
S ('#mySelect') .select?2 ({
placeholder: "BeBOepure ropon Bemapycu...",
allowClear: true
1)
}) i
</script>

JIncrunr 1 — Ipumep cozpanus nukandeckoi anumanuu B PHP

J171s1 TOrO, 4TOOBI BOCTIOJIB30BATHCSI MHOYKECTBEHHBIM BHIOOPOM, HEOO-
XOJIMMO yKa3aTh arpuOyT multiple = «multiple». IIpu pabote ¢ nuHamuye-
CKMMHU JaHHBIMHU, HampuMep, MOATPY3KOM CIHCKa TOpOJOB C CEpBepa,
Select2 nognepxuBaer AJAX-3ampochl.

Select2 3HAYUTENBHO pacCIIUPSET BO3MOXKHOCTH CTaHIAAPTHOTO
<select>, nenas ero 6oJiee yI0OHBIM U (PYHKIIMOHATBHBIM.

bubnuoTeka aKTUBHO HCIONB3YETCS B pa3pabOTKe CIOXKHBIX (OpM,
yJIydilasi B3auMOICUCTBHE MOJIb30BaTesel ¢ mHTepdercom.
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YK 004.514
Ctyn. Muna Mapesny
Hayu. pyk. ct. npen. A.H. IllepbakoBa

(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)
OCOBEHHOCTHU PEAJIM3AIINA DJIEKTPOHHOI'O CJIOBAPSA

Pa3paboTka 371eKTpOHHBIX CIIOBapel — BaXKHOE HarpaBlieHue B cepe
IU(POBBIX TYMAaHUTAPHBIX HAYK U 00pa30BaTEIbHBIX TEXHOJIOTHH. Takue
peCypChl IPENOCTABISAIOT YIOOHBIE HHCTPYMEHTHI JIJISl IOMCKA, U3yUYECHUS U
CHUCTEMAaTH3allui JIEKCHKH, a TaKKe CHOCOOCTBYIOT WHIWBUIYyaTU3alUU
yueOHoro mnporecca. CoBpeMEHHbIE 3JIEKTPOHHBIE CIOBAPH BKIIIOUYAIOT TEK-
CTOBBI/ TIOKUCK I10 CJIOBAaM U UX MEPEBOIAM, a TAK)Ke 0a30Bble (PUIBTPHI, 103~
BOJISIFOLIME YIIOPSIIOYMBATD JIEKCUKY IO TEMATHKE, YPOBHIO CII0KHOCTH WU
HaIlpaBJICHUIO IEPEBO/IA.

[ToMHrMO cTaHIApTHOTO TOMCKA, BAXKHYIO POJIb UTPAIOT MIEPCOHATU3H-
poBanHble ¢GyHKIMU. [lomp30BaTens MOXKET OTMEYaTh IMOHPABUBIIHECS
cioBa, (popMupys COOCTBEHHBIN CIUCOK N30PaHHBIX, TOCTYHBIA B TUYHOM
KaOuHeTe.

Jist peanuzanuu MoAOOHBIX (DYHKIMI HEOOXOoauMa MpoyMaHHas
CTPYKTypa XpaHEeHHUsI JaHHBIX. B OCHOBE OOJBIITMHCTBA CIIOBAPHBIX CUCTEM
JeXUT 0a3a JaHHBIX, BKJIIOYAIOIIAs B3aWMOCBSI3aHHBIE CYIIHOCTH: CJIOBa
Y TIEPEBO/IbI, KATETOPUH, CIIOBAPH, A TAKXKE JAKU WIIM KOMMEHTapuu. Takas
MOJieJIb 00€CIEYUBAET JIOTHUYECKYIO CBSI3AHHOCTh MH(pOpPMAaIMK, THOKOCTb
npy GUIBTPALMH U BO3MOKHOCTh MacIITaOMpoBaHUsl (PYyHKIIMOHAIBHOCTH
0 Mepe pa3BUTHUs NpoekTa. TexHuueckas peaan3alus MEKTPOHHOIO CIo-
Bapsl MOXKET 0a3upoBaThcsi Ha BeO-cTeke, BrIodaromem PHP u MySQL
Ha cepBepHOi cTopoHe, a Takske HTML, CSS u JavaScript — Ha KITHEHTCKOM.
PHP oTBeuaeTt 3a 00pabOTKy MOIH30BaATEIBCKHUX 3aIIPOCOB, PEATU3AIIHIO JIO-
UKW MPUIIOKEHUS B B3auMojieiicTBrue ¢ 6a30it nanubix. MySQL obecnieun-
BaeT CTaOWIbHOE XpaHEHUE CTPYKTypupoBaHHOW uHpopmaruu. HTML
u CSS popmupyroT Bu3yanbHOE TIpeAcTaBieHue nHTepdetica, a JavaScript
n00aBJISIET UHTEPAKTUBHOCTD U JIEJIACT MOJIb30BATEIHCKOE B3aUMOICHCTBIE
OoJee TUIaBHBIM U TUHAMUYHBIM.

Oco0oe BHUMaHUE YJENseTCs MOJACPKKE MYJIbTHSI3BIYHOIO KOH-
teHTa. [Ipumenenune xoaupoBku utf8mb4 mo3Bosiser cucremMe KOPPEKTHO
00pabaTbIBaTh CUMBOJIbI PA3JIMYHBIX alI(DaBUTOB, BKIIIOUAsI KUPUILIULLY, TIEp-
CUJICKYIO U apaOCKyI0 MMCbMEHHOCTH.

DNEeKTPOHHBIN CI0Baph MPeACTaBIseT COO0N HE MPOCTO CIPABOYHUK,
a MOJHOIEHHY0 0Oyyarotyto maropmy. Ero peanuzamus tpedyeT npomy-
MaHHOT'O COYETaHHS TEXHOJOTUYECKHUX PEIICHUI U MeJarornyeckux 3ajad,
oOecrieunBas 3(pPEKTUBHOE W TIEPCOHATUZUPOBAHHOE OCBOCHHUE JIEKCHUYE-
CKOr0 MaTepuala.
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Cryn. H.B. ®uion

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CIHOCOBbI XPAHEHUSA JAHHBIX ITPU ABTOPU3ALIUA

ABTOpU3a1IUsI — BAXKHBIA U HEOOXOAUMBIN AJIEMEHT 15 OOJIbITMHCTBA
COBPEMEHHBIX BeO-CaTOB, OMPENESIONIHNA JOCTYTI OJIb30BaTENeH K PYHK-
nuoHairy pecypca. CoBpeMEHHbIE METO/Ibl XpaHEHUs CTaTyca aBTOPU3ALUH,
aumenno PHP-ceccun, cookies u localstorage mpennararoT pa3muaHbie KOM-
MIPOMUCCHI MEXy 0€30MaCHOCTBIO, YIOOCTBOM U MAacCIITAOUPYEMOCTHIO.

PHP-ceccnn xpaHAT naHHBIE HA CEPBEPE, YTO MUHUMHU3HUPYET PUCKU
yTeuku. CepBep TeHepupyeT YHHKaIbHBbIA UACHTU(PUKATOP CECCUHU, KOTO-
pBIii IepeaaeTcs KIMEHTy uepe3 cookie. ITo aenaeT MeTo1 UaeanbHbIM JIIs
OaHKWHTA U aJIMUH-TIaHENeH, T]ie 6e30macHOCTh npuopuretTHa. OaHaKo cec-
CUM TPeOYIOT CUHXPOHHU3ALlMU MEX/y CEpBEpaMU U CO3AAI0T Harpy3Ky npu
MaciTabupoBanuu. Bpemst )kM3HU ceccur MOYKHO HAaCTPOUTH, 3aBepiias e€
MOCJIE€ HEAKTUBHOCTH IOJIb30BATENS.

Cookies aBromatudecku oTmpanistores ¢ kaxasiM HTTP-3ampocom,
obecneunBas noiryro ceccuto. @narn HttpOnly u Secure (CHMXKaIOT pUCK
XSS u nepexsara ganubix. OnHako cookies ys3BuMbl k CSRF-atakam. 3510-
YMBIIIJIEHHUK MOXET NOJJeNaTh 3apOC OT UMEHH MOJb30BaTeNsA. ATpUOYT
SameSite yacTuuHo pemraet ATy npodiaemy. O6néM orpanudeH 4 Kb, uto
JieJIaeT UX MPUTOJAHBIMU JIJI XpaHEHUS TOKEHOB, HO HE OOJIBIINX JaHHBIX.
[TonysnisipHBI B coLICETSAX U OJIOTax.

LocalStorage npenocrasnsier no 10 Mb namaru Ha KJIUEHTE, 4TO
yAOOHO i1 OJHOCTPAHMYHBIX CaWTOB, TakuX Kak React App. Opnaxo
localStorage kpaitHe ys3BuM K XSS-arakam. JIFo00¥ CKpUIIT Ha CTpaHUIIC
MOKET MOJYYUTh TOCTYM K JaHHBIM. {715 3a1IMThl MCTIONB3YIOT MudpoBa-
HUE TOKEHOB, KOPOTKOe BpeMst ux ku3Hu u Content Security Policy. Kowm-
OMHUPOBAHHBIN METOJI (CecCru + cookies) 4acTo UCIIONIb3yETCsl B UHTEPHET-
Mara3uHax: KOp3WHa XpPaHUTCS B CECCHM JUIsi 0€30MacHOCTH, a aBTOpH3a-
s — B cookies st ynoocrsa. Takoit moaxon tpedyer 3amuthl or CSRF
U YCIIOKHSIET CHHXPOHU3ALUIO BPEMEHH JKU3HU KOMIIOHEHTOB BeO-caiiTa.

OnTuManbHBIM METO/ aBTOPHU3ALMU 3aBUCHUT OT LEJIEH MPUITIOKEHUS.
PHP-ceccun obecrieunBatoT MakCUMaJIbHYI0 0€301MacHOCTh, cookies — y100-
cTBO, localStorage — ru6kocth 11t SPA. KomOuHUpOBaHHBIN OAXOM Tpe-
OyeT TuIaTeNbHON peain3aluu, HO 00beIUHIET MPEUMYLIECTBA UCTIONIb3Ye-
MbIX MeToAoB. HezaBucuMo OT BbIOOpa, KENATENBHO MCHOJIb30BaHHUE
HTTPS, xemmpoBanue napoJieid U peryJiipHbIid ayauT KOAa.
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Cryn. H.B. ®uion

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

VPYTHON: HHCTPYMEHT JJI5s1 BU3YAJIN3ALINHN
OU3NYECKHUX ITPOHECCOB B OBPA30OBAHUU

B coBpemMeHHOM 00pa30BaHHUU HCIONIB30BAHUE HHPOPMAITMOHHBIX
TEXHOJIOTUI CTAHOBUTCS BCE 00JIEE YACTHIM U PAKTUYHBIM siBJIeHHEM. Tpa-
JTUITMOHHBIE METO/IbI 00yYEHHs, OCHOBAaHHbBIE Ha (OpMYJIaX U CXeMaX, 4acTo
HEJ0CTAaTOYHO 3()PEKTUBHBI I pPEaTbHOM JEMOHCTpALMU B3aUMOJEH-
cTBUi. Buzyanuzanus pu3andyeckux nmporeccoB — 3TO I0NOJHEHHE K 00pa3o-
BaTEJIbHOMY IMPOIECCY, CIOCOOCTBYIOIIEE INTyOOKOMY MTOHUMAHHIO TEMBI.

Nuctpyment VPython, coderatommii A3bIK MPOrpaMMHUPOBAHUS
Python ¢ 3D-rpadukoii, npennaraetT UHTEPAKTUBHBIN MOAXO0] K MOJIEIUPO-
BaHUIO (PU3MUECKUX MPOLECCOB U CUCTEM, UTO JIETAET €0 aKTyalbHbIM IJIs
y4eOHBIX IPOrpaMM LIKOJI U yHUBepcuTeToB. VPython no3sossier co3naBarh
aHUMUPOBAHHBIE MOJIEIIN, KOTOPBIE MOT'YT UCIIOJIb30BAaThCS IS IEMOHCTpa-
MU JABW)KEHUS TeJl B MPOCTPAHCTBE, KOJIEOAHUSI MAasTHUKOB WUJIM PACIIPO-
cTpaHeHus BoJaH. CHHTaKcHC OMOIMOTEKH IPOCT U AOCTYTIEH JJIsl HAUMHAIO-
IIMX, YTO CHUXKAET MOPOT BXOJAa JJIsl CTYICHTOB M NpenoaaBarene. Cumy-
JsUsl CBOOOTHOTO MafieHusl TpeOyeT He OoJiee IeCcsITH CTPOK Koja. Pe3yib-
TaThl BU3YAIU3UPYIOTCS B PEAIbHOM BPEMEHH, YTO YNPOIIAET aHAJIU3 Mapa-
METpPOB cucTeMbl. ITO oTin4yaeT VPython oT kitaccuyeckux HHCTPYMEHTOB,
Hanpumep MatLab, rae HacTpoiika aHuMaIuu TpeOyeT 3HAUNTEIbHBIX YCHU-
auii. OJHUM U3 TJIaBHBIX NMPEUMYIIECTB OMOIUOTEKN TAKKE SIBISIETCS] UH-
TepakTUBHOCTb. [lonb30BaTenh MOKET U3MEHATh HAYAJIbHBIE YCIOBUS MO-
JIeJIA: Maccy, CKOPOCThb, YToJl HaKJIOHa 1 MIHOBEHHO HaOJI0JIaTh MOCIIE-
ctBus. i1 00pa3oBaTenbHBIX YUPEKICHUN 3TO Ta€T BOZMOKHOCTh ITPOBE-
JIEHUSI BUPTYaJIbHBIX JIA0OPATOPHBIX PaOOT U JIEKIIU MPU OTCYTCTBUU HEOO-
XOJIMMOTO U Joporocrosiiero obopymoanus. OaHako 3¢ GEeKTHBHOE HC-
N0JIb30BaHNE UHCTPYMEHTA TpeOyeT Hajlnure 0a30BbIX HABBIKOB B IPOTPAM-
MHUPOBAHUH, YTO MOKET CTaTh OaphepoM JJIA J0JIel 0€3 TEXHUYECKOU Mo/I-
rOTOBKH. PenieHuem 3Toil mpoOiemMbl MOKET CTaTh CO3/aHKue OOLIEA0CTYI-
HBIX 3aTOTOBOK K0J1a ¢ TpeOyeMbIMH (PU3UUECKUMU MPOIIECCAMU U ONTBITAMH.

B utore, 6ubnuorexka VPython npenocTtaBiseT mupokre BO3MOKHO-
CTH ISl MOJEIMPOBAHUS U aHaiM3a (PU3MYECKUX MIpoueccoB. Bueapenue
WHCTPYMEHTA B y4e€OHBII MPoliecC CIOCOOCTBYET NEPEXOAY OT MAaCCUBHOIO
YCBOEHUSI HHPOPMALIMK K aKTUBHOMY MCCJIEIOBAHUIO, YTO YBEJIUYUBAET A(-
(heKTUBHOCTH Mpoliecca O0yUeHUsI.
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Cryn. J1.B. [lynko
Hayu. pyk. ct. npen. .A. UrnatkoBa
(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)

OCOBEHHOCTH PEA/INBAIIMU MHOT'OYPOBHEBBIX
KOMMEHTAPHUEB

CucteMa KOMMEHTapUEB YCTPOEHA TaK, YTO KaXKJIbIM MOJIb30BATEIb
MOYKET OCTABUTH HE TPOCTO OT3bIB, HO U OTBETUTH HA UyKOM KOMMEHTapHUHU.
[Ipu 3TOM W3HAYAIBHO 3arpyKaeTcs TOJBKO OCHOBHAS JICHTA OT3BIBOB, @ OT-
BETHI IO/ HUMH MOJATPYKAOTCA IO 3aIIPOCy IOIb30BaTeNs. Takou MoaXox
MO3BOJISIET YCKOPUTH OTKPBITUE CTPAHULIBI U CHU3UTh HArpy3Ky Kak Ha cep-
BEp, TaK U HA yCTPOWCTBO MOJb30BaTensA. Korna HOBbI KOMMEHTapUl J0-
OaBisieTCcs, OH cpa3y OToOpaXkaeTcsi Ha CTpPaHHUIE, CO3/aBas OILYIICHHE
MTHOBEHHOI'O OTKJIMKA, a IOATBEPKACHUE OT CepBEpa MPOUCXOAUT Iapa-
nenpHO. To )Ke caMoe TPOUCXOAUT C JIAMKAMU: BU3YAJIbHOE U3MEHEHUE TIPO-
UCXOJIUT MTHOBEHHO, @ OOHOBJICHUE JJAHHBIX HA CepBepe — aCMHXPOHHO. [1pu
yAaJ€HUU KOMMEHTApHsl MOJIb30BATENb CHAYalla MOATBEPKIAET JACHCTBHE
yepes MOJaIbHOE OKHO, @ 3aTEM 3aIlpoC OTIIPABIISIETCS HA cepBep. PenakTu-
pPOBAaHHE KOMMEHTApPUEB TAKXKE MPOUCXOJUT MOMEHTAIBHO Ha KJIUEHTE, a
VM3MEHEHUS 3aKPEIUIAIOTCS TOCIIE OTBETA CEPBEPA.

Ha cropoHe cepBepa Bc€ opraHM30BaHO 4epe3 ABE TaOIHIbl B Oaze
JTAaHHBIX: OJHA JIJI1 OCHOBHBIX OT3bIBOB, & Ipyras — JJIsl OTBETOB, I'J1€ KaXKIbII
OTBET MPUBSI3aH K POJUTEIBCKOMY OT3bIBY U KOPHEBOMY KOMMEHTAPHIO.
Jlaiiky peanm30BaHbl Kak CBS3U MEXKIY MOJIb30BATEIISIMA U KOMMEHTAPUSIMH,
YTO MTOMOTAET OTCJICKUBATh, KTO 3@ YTO ITPOT0JI0COBAI. 3apocCkl K Oase AaH-
HBIX BBITIOJIHSIOTCS C MIOMOIIBIO MOATOTOBIEHHBIX SQL-3anmpocoB, 4To mo3-
BOJISIET 3AIIUTUTHCS OT MHBEKIIUNA U ONITUMU3UPOBATH pab0oTy cucTeMbl. J{o-
MOJIHUTENLHO, TaKasi apXUTEKTypa 00eCIeunBaeT JIETKOe MacIITabupoBaHue
U TIOBBIIIAET OTKA30yCTONYMBOCTH Bcel maTdopmbl. OHA TakkKe CIoco0-
CTByeT OoJiee d(PPEeKTUBHOMY aTIMUHHUCTPUPOBAHHIO, MTOCKOJIBKY JTaHHBIC
CTPYKTYPHUPOBAHBI 110 JIOTHUECKH pa3fe’¢HHbIM TabnuiaMm. Hakonerr, npo-
JyMaHHasi CUCTeMa KOHTPOJISI 1OCTyIa TapaHTUPYET, YTO BHOCUTh U3MEHE-
HUSI MOTYT TOJIbKO aBTOPU30BAHHBIE MOJIB30BATENIN, YTO CYIIECTBEHHO I10-
BBIIIAET OOLIUN YPOBEHB Oe30MmacHOCTH. Besi cucteMa onTuMU3UpOBaHa st
KOM(pOpPTHOTO OOIIIeHHs] B UTPOBOM cooOiecTBe. [larnHanus u MexaHusm
«JICHUBOW 3arpy3KW» MO3BOJIAIOT MOJIB30BATEISIM BUJIETh TOJIBKO Ty 4acTh
JTAHHBIX, KOTOPas UM JIEMCTBUTEIBLHO HY>KHA B JJAHHBIM MOMEHT. biiarogaps
TaKkoMy TOAXOAy MHTep(eic Bceraa oCcTaéTcsi OT3bIBUMBBIM U MTOHSATHBIM.
[TpoBepka npas MoyIb30BaTENEH MPU PETAKTUPOBAHNUN U YIAJICHUU KOMMEH-
TapueB rapaHTUPYET, YTO KAXKJIbIA CMOKET U3MEHUTh UJIU YJIaJUTh TOJIBKO
CBOM COOOIIEHHUSI, COXPAHSS MOPSAIOK B 00CYKICHUSIX.
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Cryn. J1.B. [lynko
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(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)

OB30P BO3MOKXHOCTEM BUBJIUOTEKU SQLALCHEMY

«SQLAIlchemy» sBisieTcst oTHUM U3 HauOOJee MOMYJISIPHBIX U MOIII-
HBIX MOJyJiel it paboTsl ¢ 6a3amu naHHbIX B Python, mo3Bossttonmm pas-
paboT4rKaM CTPOUTH THOKHE M MaclITabupyemble puioxkenus. Ero apxu-
TEKTypa MPEeAOCTaBISIET IBa OCHOBHBIX ypoBHs adcTpakuuu: Core 1 ORM.
[lepBbIli YpOBEHb OPHEHTUPOBAH HA BBITOJHEHUE YACTBIX SQL-3ampocoB ¢
MHHUMAJIBHBIMHA HaKJIaIHBIMU pacxoaaMu, B TO BpeMsi kak ORM-cioit mo3-
BOJISIET pa3pabOTYMKaM padboTaTh C JaHHBIMHU Yepe3 0ObEKTHO-OPUEHTUPO-
BaHHBIN NOJIXO0/I, CKPBIBas ACTAIN PEANU3ALUU B3aUMOJIEUCTBHS ¢ 0a30H.

Monyns «SQLAlchemy» ocoOeHHO TOJIe3€H ISl TEX MPOEKTOB, TJie
Ba)KHA BO3MOXKHOCTB JIeTKO MeHATh ThI CYB/1, He nepenensiBas JJIOTUKY pa-
00TBl ¢ JaHHbIMH. Takoil MOAXOJA MO3BOJIAET MCIOJB30BaTh €IMHBIN KOJ
HE3aBUCUMO OT TOTro, mpumensiercs i PostgreSQL, MySQL unmu SQLite.
OTo0 nocturaeTcs Ojarogaps HaJIM4YMIO Tak Has3biBaeMbIX «dialects», KoTO-
pBIe peanu3yloT cneuuuky paboThl C KaXJ10i OTAEIbHON 0a30il JaHHBIX.
bnaronaps 3ToMy pa3pabOoTYHK MOKET COCPETOTOUUTHCS Ha JIOTUKE MTPUIIO-
YKEeHUsI, He OECTIOKOSICh O TOHKOCTSAX KOHKpeTHOTO SQL-aunanexra.

«SQLAIchemy» o6anaet npolyMaHHOM CUCTEMOM MaMUHTa 00bEK-
TOB Ha PEJIALIMOHHBIE TAOIHIIbI, TO3BOJIAIOMIEH TMOKO ONpPENEsaTh KIIACChl,
OTpaXkarolue CTPyKTypy 0a3bl JaHHBIX, YIPABJIATH CBA3SIMU M HACJIEI0BA-
HUEM, a TaK)K€ PeaIn30BbIBATh CIOXHBIE 3apochbl. Moyb ocTaércs mpo-
3payHbIM, YTO 00€CTIEUMBAET MOHUMaHUE TeHepupyembix SQL-omnepaTopos.

Ocoboe BHUMaHUE yJemnsieTcss 0€30MacHOCTU U MPOU3BOIUTEIHHO-
CTH — IapaMeTPU30BaHHBIE 3ampochl npenoTepamatoT SQL-unabeknnu, a
ONTHUMHM3UPOBAHHBIE AJITOPUTMBI T€HEPALMU KOJIA U BCTPOEHHBIE BO3MOXK-
HOCTH KAIIIUPOBAHUS TO3BOJISAIOT 3((HEKTUBHO paboTaTh ¢ OOJIBITUMHU 00BE-
MaMHU JTaHHBIX, JieJlas MOJYJIb CTaH/IapTHBIM BHIOOPOM JIJIsi BBICOKOHATrpY-
YKEHHBIX NPUIOKECHUU.

[TonBoast UTOT, MOKHO OTMETHUTH, UTO «SQLAlchemy» siBisieTcst yHu-
BEpPCAJIbHBIM M MOIIHBIM MHCTPYMEHTOM JJIsl paboThl ¢ 0a3aMu JaHHBIX B
Python. Ero npoaymanHasi apXuTekTypa, Mpo3payHblii MEXaHU3M IeHepa-
MM 3arnpocoB U rudkuit ORM-ciioit o3BOJSIIOT pelaTh MUPOKUN CHEKTP
3agay, oT npocteix CRUD-onepanuii 40 CIOKHBIX 3alpOCOB B pacrpeie-
JICHHBIX cucTeMax. [[J1s Tex, KTO CTpeMUTCs co3AaTh HAJEKHOE U MaCIlITa-
oupyemoe npuioxkenue, ucnoiab3oBanue «SQLAlchemy» cranoBuTcs oue-
BHJIHBIM BBIOOPOM.
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Cryn. B.B. Ilepecensik
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(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CIIOCOBBI CO3JAHUA MPUJIOXKEHUMA B TELEGRAM
C IIOMOIbIO PYTHON

CoBpeMeHHas pa3paboTka mpuiokeHuid mis Telegram mpemocTas-
JsIeT pa3HOOOpa3HbIe BO3MOXKHOCTU, KOTOPBHIE OCYIIECTBISIFOTCS SI3BIKOM
Python. OcHOBHBIE TOJIXO/IBI MOYKHO Pa3/ICIUTh Ha CIIOIB30BAHUE BHICOKO-
YPOBHEBBIX OMOIMOTEK J71s1 paboThl ¢ Bot APl u npuMeHeHne HU3KOypOB-
HEBBIX KJIIMEHTOB JUISl B3aUMOJEHUCTBUSA yepe3 npoTtokona MTProto. Kaxnpriia
U3 MOAXOA0B 001a/1aeT CBOMMH MTPEUMYILECTBAMU U OCOOCHHOCTAMH.

bubmuoteka python-telegram-bot siBisieTcst KIaccuueckuM HHCTPY-
MeHTOM 1715t co3nanus Telegram-0oToB. OHa mpenocTaBisieT y100HbINA 00b-
€KTHO-OPUEHTUPOBAHHBIN HHTEpPEIC, MO3BONIAIOMINN OBICTPO HACTPAaUBATh
00pabOTUMKH COOOILIEHUH, pealn30BbIBaTh KOMaHbl U YIPABIATh COCTOS-
HUsAMU nuasora. biaronapst oraToil JOKyMEHTallMl U aKTUBHOMY COOOIIIe-
CTBY MOJAXOJUT JJIsl HEOOJBIIUX U CPETHUX MTPOEKTOB.

Jpyrum nomysasipHbIM MPOYKTOM SIBIIsieTCsl alogram. JlaHHas acuH-
XpOHHas OMOJIMOTEKAa OPUEHTUPOBAHA HAa BEICOKOHATPYKEHHBIE CLICHAPUU U
MacmTabrpyemMocTs. Mcronb3oBaHrne aCHHXPOHHBIX BO3MOkHOCTel Python
MO3BOJISIET MHOTOKPAaTHO MOBBICUTH MPOU3BOJIUTEIBLHOCTh O0Ta, 0OCOOEHHO
IIPU OJJHOBPEMEHHOU padboTe ¢ OOJIBIINM KOJIMYECTBOM MOAKIIOYEHUH.

Peanm3anust cinoXHOW JIOTMKM B3aMMOJEWCTBHSA C IOJBb30BATEIEM
¥ MHTETPALdS C BHEIIHMMH CEPBUCAMU CTAHOBUTCS WHTYUTHUBHO TOHST-
HOI 1 3P dexTuBHON. [[ns peanuzaiu 6onee HECTaHAAPTHBIX 3a/1a4 pa3pa-
O0oTunku npuMeHstoT 6ubnnoTeky Telethon, koTopas paboTtaeT HanpsMyto
¢ mporokosioM MTProto. Takoi momxoa MO3BOJISIET co3daBaTh OOTOB,
a Takke pa3padaTbiBaTh NMPUIOKEHHS, UMUTHPYIOIINE MOBEAECHUE OObIU-
HOTO T0JIb30BAaTesl, MOJdy4YaTh paclIMpEeHHbIE JaHHbIE U aBTOMaTU3UPOBATh
HECTaHJapTHBIE clieHapuu padoThl ¢ Telegram. HeoOxoaumo y4uTHIBATSH,
YTO paboTa ¢ HU3KOYPOBHEBBIMH BbI30BaMU TpeOyeT OoJiee rIyOOKHX 3Ha-
HUU U TIIATEJILHON OTJIAIKH.

Br16op criocoba co3ganus npuiioxkenust B Telegram 3aBUCHUT OT MO-
CTaBJIEHHBIX 3aJay, MPEANOojaraéMol Harpy3kKud M OIbITa pa3padoTyuKa.
Kaxxioe u3 mpeacTaBieHHbIX PEIIEHUN JaeT YHUKaIbHbIE BO3MOXKHOCTH,
MO3BOJISISL TO00PATHh ONTUMAJIBHBIN MHCTPYMEHT JIS pean3aluu Kak mpo-
CTBIX OOTOB, TaK U CJIOXHBIX KIIMEHTCKUX MPUIOKEHUH.
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Cryn. B.A. Metpuk
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OB30P HOBOBBE/JIEHUWI B PHP 8.4

Jlns ananu3a HoBoBBeieHU B PHP 8.4 Obu1 mpoBeién netaibHbIN 00-
30p U3MEHEHUN U YJIy4YIIEHUH, KOTOPbIE 3Ta BEPCHUS SI3bIKA MPOTPAMMUPO-
BaHUS MIpejiaraet pa3padboTyukam.

B pesynbrare uccienoBaHus BBISBICHBI KIIIOUEBBIE OCOOEHHOCTH,
BIUSIOIINE Ha 3P(HEKTUBHOCTh U yAOOCTBO pa3paboTku. OgHUM U3 LEH-
TpanbHbIX aciekToB PHP 8.4 aBnsercs nmponomkeHrne onTUMHA3aIHAN IIPOU3-
BOJIMTENILHOCTH, HAYaTOE B MPEABIIYIIUX Bepcusix. B wactHocTH, yiyurie-
Hus B JIT-kommuiarope (Just-In-Time) npuBoAsST K 3HAYUTEITLHOMY YBEIH-
YEHUIO CKOPOCTH BBIMIOJIHEHUSI CKPUIITOB.

B PHP 8.4 no6asnena HoBas pyHkius request parse body, kotopas
MPENIOCTABIISICT BCTPOCHHYIO (DYHKIIMOHALHOCTh aHaIM3a 3alpoCoOB IS
npyrux meronoB HTTP-3anpocos, Takux kak PUT, DELETE u PATCH.
®Oyukuusa request parse _body cCUMTHIBAET BCE COAEPKUMOE, KOTOPOE J0-
CTYIIHO B IOTOKE php://input u co3/iaet 3HaueHus, KOTOPhIE MOKHO UCIIOJb-
30BaTh B nepeMeHHbIXx $ POST u $§_FILES.

Taxxe J100aBJICHEI JIBE HOBBIE byHKIUY,
http get last response headers u http clear last response headers, koto-
pbIE MOYKHO MCHOJIB30BaTh JUIsl noiydeHuss U ounctku HTTP-3aronoBkos
nocneanero HTTP oTBeTa, KOTOpbIe MOTYT 3aMEHHTH JIET€HJAPHYIO TIEpe-
MeHHYIO $http response header.

B HOBOM BepcuM NOSBWINCH MOJHOLICHHBIE CBOMCTBA, C BO3MOKHO-
CTBIO 3a/1aBaTh XykH get u set. Uto mpumedarensHo, 6maronaps atomy RFC
TaK K€ MOYXHO aCUMMETPHYHO OOBSBIATH IMyOJMYHBIE CBOMCTBA B MHTEP-
dbeiicax. OMHON U3 HHTEPECHON 0COOCHHOCTHIO BEPCUU SIBIISCTCS AaCUMMET-
pUYHasg BUAUMOCTb. ACUMMETpPUYHAs BUJIMMOCTH MO3BOJISIET CBOMCTBaM
KJ1acca OmpeeNsiTh CBOIO BUAMMOCTH (public, protected, unu private) Ha oc-
HOBE KOHTEKCTa YTEHUS Uin 3anucu. Hanbosee pacrpocTpaHneHHBIM ITpUMe-
POM aCUMMETPUYHOMN BUAUMOCTH SIBJISIFOTCS Iy OJIMYHBIE CBOMCTBA, KOTOPHIE
MO>KHO U3MEHSTh TOJBKO BHYTPH Kjlacca.

HoBas Bepcusi AeMOHCTpUpPYET YJIy4IlIEeHHS B CHUCTEME O0pabOoTKH
omuOOK M UCKIIOUeHUH. HoBbIe MeXaHU3MBbI MIPEOCTABIISAIOT OoJiee aeTa-
JU3UPOBAHHBIE U MOHATHBIE COOOIIEHUs 00 omMOKax, yTo obJeryaer npo-
1eCC OTIAIKH.
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Crya. A.E. FOnuna
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(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CPABHUTEJIbHBIN AHAJIN3 BUBJINOTEK PYTHON
JJIAA PASPABOTKU I'PAOUYECKOI'O UHTEP®ENUCA

I'padmueckuit untepdeiic nomszoBatens (GUI) — 3to cuctema B3au-
MOJICHCTBUS C KOMIIBIOTEPOM Uepe3 rpapuueckue 3JeMEeHThI: OKHA, KHOIIKH,
meHto u np. s cozpanus GUI-npunoxkennii Ha Python ucnonesyior 6u6-
muoteku, Takue kak Tkinter, PyQT, PySimpleGUI, Kivy.

Tkinter — HauOosiee pacnpocTpaHéHHasi OMOJINOTEKA, TAK KaK BXOJUT
B CTaHJapTHYIO KoMmIuiekTanuto Python. Bxiatouaet okosio 30 ctangapTHBIX
BUJIKETOB ISl MPOCTBIX 3a/1a4, TAKMX KaK OTOOpakKeHHe TEKCTa WM IMOJIy-
YeHHE MO0JIb30BaTeNbCKOro BBoja. Buemnuit Bua Tkinter BeirmsaauT ycra-
PEBLIMM, OJHAKO CYIIECTBYET CTOPOHHHE pacCIMpEeHHs], KOTOpbIe 100aB-
JISIFOT HOBBIE BO3MOKHOCTH.

PyQt — st0 Oubimoteka Python ¢ OTKpBITBIM UCXOIHBIM KOJOM, CO-
JEPKUT HauOOJIbIIee KOJIMYECTBO BHKETOB. PyQt sBisercss oaHuM U3
HauboJiee YacTo UCIONIb3yeMbIX MoayJel ans cozganus GUI-npunoxenuii
B Python. OxgHoit U3 ocoOeHHOCTEN MpUBEACHHON OMOIMOTEKU SBISETCS
BO3MOXXHOCTh HMcroyib30Banus Qt Designer, Oarogapsi KOTOpOMY MOKHO
CO3aBaTh CJI0KHbIE HHTEP(PEICHI, MEPETACKUBAsA HYKHbIE BUIKETHI JIJIs CO-
3J1aHUS HYKHOU (POPMBI.

PySimpleGUI — mpoctoii B MCHOAB30BAHUM MHCTPYMEHT. Bmecto
CJIOXHBIX MEHeIKepoB KOMINOHOBKH (kak B Tkinter unu PyQt) maker onu-
CBIBA€TCS B BUJIE CIIUCKA CIIUCKOB, YTO JIETAET KOJ UHTYUTUBHO MOHSTHBIM.

Kivy — 6ubnmoreka mo3BoJIsionas co3aaBaTh rpadudecKuii moIb30-
BaTeJIbCKUI MHTEP(ENCHI U1l HACTOJIBHBIX KOMIIBIOTEPOB U JJISl CO3/IaHUs
MOOMIBHBIX TIPUIOKeHUH. OCOOCHHOCTSIMU SBJISIECTCS UcnoJib3oBaHue KV -
A3bIKa I ONMcaHus uHTepdeiicoB, Ko, HamucanHbl Ha Kivy, sBisercs
KpOCCIUTaTOPMEHHBIM.

[Tpu BBEIOOpE OMONMMOTEKHU ISl cO3AaHus Tpadudeckoro nHTepdeiica
Ha Python cienyet ucxoauts u3 3aiad nmpoekrta. Tkinter — ujaeaabHO MOIXO0-
JUT JJIsl HAUUHAIOIIMX U MPOCTHIX MPUIIOKEeHUH. J{71s1 GoJiee CoKHbBIX Mpo-
€KTOB, TpeOyIomux 60oratoro Habopa BUIXKETOB U MPO(PECCHOHATBLHOTO JTH-
3aifHa, sydiie BbiOpaTh PyQt — ero mnTerpauus ¢ Qt Designer. Ecnu xe
Ba)KHA CKOPOCTH Pa3padOTKU U MUHUMAIMCTUUHBIN oaxona, PySimpleGUI
C TOHSTHBIM CHHTAKCHUCOM CTaHET ONTUMAJIbHBIM pelmieHueM. s kpoc-
criaTOpMEHHON  pa3pabOTKH, OCOOEHHO MOOWIBHBIX MPHUIIOKEHUH,
Hawty4iuM Beioopom Oyaet Kivy ¢ mogaepxkoit KV-s3bika.

43



YJIK 004.655
Crya. A.E. FOnuna
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CPABHUTEJIBHBIN AHAJIN3 CIOCOBOB NOJAKJTIOUYEHUS
K BA3E JAHHbBIX B PHP

Br16op cnocoba noxakmroueHuss K Oa3ze nanHbix B PHP Bamser Ha
(GYHKIIMOHATBHOCTh, 0€30M1aCHOCTD, MPON3BOAUTEIHLHOCTD U MacIITabupye-
MocTb npuioxkenus. OcHoBueie metoab: MySQL, MySQLi u PDO.

MySQL — 3T0 OCHOBHOE pacIlIMpeHHe, pazpaboTaHHOE Jis MOJIyde-
HUS M OTOPABKU JAHHBIX W3 0a3bl JaHHbIX MySQL, ero mpocroTa ucnoib-
30BaHMS MOAXOAUT HA PAHHUX 3TalaX, 32 CYET MPOCTOTHI UCIOIB30BAHMS,
OJIHAKO €r0 OrpaHUYEHHbIN (PYHKIIMOHAI 3aIIUTHI U OTCYTCTBUE MOAECPKKU
IIOATOTOBJICHHBIX BBIPAXKEHUH JIE€TAET €r0 yA3BUMBIM Uil SQL-MHBEKIUH,
4TO JiesaeT pa3paboTKy MeHee yaoOHoW. Ero mcnonb3oBaHue ycrapeno u
ob110 yaaneno B PHP 7 u 60s1ee HOBBIX BEpCHsIX, TOITOMY €r0 HE peKOMEH-
JyE€TCsl UCTIOJIb30BATh B HOBBIX MPOEKTAaX.

MySQLi (1 — ynydiieHHast Bepcusi) — 3TO MOJIEPHU3UPOBAHHOE pac-
mupenue MySQL, npeanararorniee 00beKTHO-OPUEHTUPOBAHHBIN U TIPOIIE-
nypHbIil uHTepdeiicsl. OHO oOecrieurBaeT MOJIHBIM (PYHKIMOHAT A pa-
6ot1el ¢ MySQL. ITogaepskka noAroTOBIEHHBIX BhIPAXKEHUI MOBBIIIAET 0€3-
OMacHOCTh, 3ammias ot SQL-unbekunii. MySQL1 noaxoauT sl Mpoek-
TOB, OPUEHTHUPOBAHHBIX HCKIOUMTENbHO Ha MySQL, oOecrieunBas mpo-
CTOTY ¥ 3PHEKTUBHOCTb.

PHP Data Objects (PDO) — meron, koTopslit padotaet ¢ 12 paznuu-
HBIMU cucTeMaMmu 0a3 JaHHBIX, a Haluuue OJioka try-catch m MHOXXecTBa
BCTPOCHHBIX OMEPATOPOB Jisi 00paObOTKH OIMMOOK, BHIOOPKH JAHHBIX, JIe-
JaeT JIaHHBIN METOJ] HanboJiee YHUBEPCAIBHBIM U YIOOHBIM JIJIsi pabOThI C
0a30i1 MaHHBIX, rJe TpeOyeTcss THOKOCTh U BO3MOXKHOCTD JIETKO MEPEKITIO-
4aTbCs MEXKAY Pa3HbIMU 0a3aMU JTaHHBIX.

TexHon0rMs MOAKIIOUEHHS K 0a3e JaHHBIX BBIOMpAETCS UCXOAS W3
ya00CTBa, YCIOBUM MPOEKTa U CIOKHOCTU peanusanuu. MySQL He peko-
MEHJyeTCs JJisl IPOEKTOB BBUIY OTCYTCTBUS MOJIEPKKH B COBPEMEHHBIX
Bepcusix PHP. Ecnu 3agaua nipeanonaraer y3kocnenuaain3upoOBaHHOE MIPU-
JI0’)KEHUE, OPUEHTUPOBAHHOE UCKIIIOUUTENBRHO HA MySQL, rie BaxkHa mpo-
U3BOJIUTEIHLHOCTH U BOBMOXXHOCTH BBIOOpA CTHIISI POTPAMMHUPOBAHUS, MO/I-
xoaut MySQLi, a B mpoekTax, rjie Heooxouma 6oJiee TuOKas apXUuTeKTypa,
BO3MOXKHOCTH Tiepexoa Mexxay pasnunuabiMu CYBJ] 6e3 3HaunTensHo me-
pepabotku koaa noaxoaut PDO, uro 00yClIoBI€HO €ro YHUBEPCATbHOCTHIO,
yJIy4IIEHHOW O€30MacHOCTHIO U Y0OCTBOM MOAIEPIKKH.
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CPABHUTEJIBHBIN AHAJIN3 BEPCUI REN’PY

Jlns BeIsIBIEHUS ocoOeHHOCTEH Bepcuii Ren’Py Obu1 mpoBenéH cpas-
HUTEJIbHBIN aHAIN3 JAHHOTO JIBIKKA, KOTOPBIN OBLT HAMKMCAH Ha SI3bIKE MPO-
rpammupoBanus Python. Ren’Py siBnsieTcss muHCTpyMEHTOM Ui pa3paboTKu
MHTEPaKTUBHBIX UcTOpHil ¢ 2D rpadukoii. B xoxe ananunsa ObLTH BBISBICHBI
ommunTenbHble 4epThl Bepcui: Ren’Py 1.0, Ren’Py 5.0, Ren’Py 6.1.0,
Ren’Py 7.0, Ren’Py 8.3.2.

[lepBas Bepcusa Ren’Py nosiBunaces B 2004 rony u npeaocrasiisiia 0a-
30BbIE€ BO3MOKHOCTH ISl pa3pabOTKU MHTEPAKTUBHBIX HCTOPHIl, KOTOpHIE
BKJIIOYAJIA B CE€OS: MPOCTOM CKPUNTOBBIM S3bIK, MOXOXKHUH HAa OOBIYHBIN
TEKCT, BBIBOJ TEKCTa U PEIUIMK IEPCOHAXa, MPOCTON MEXaHU3M BbIOOpa C
NOMOUIbIO BETBJICHUSI UYepe3 menu, 3arpy3ka (OHOB U CHpPalTOB MEPCOHA-
&Kel, moJiepKa BOCIIPOU3BEACHN (POHOBOI MY3bIKH U 3BYKOBBIX 3 dek-
ToB B opmarax WAV u MP3, noaziepkka coxpaHeHUs! U 3arpy3KH UTPHI,
BO3MO>KHOCTh BBIOOpA MEX/Ty OKOHHBIM U MOJHOIKPAHHBIM PEKUMOM.

Bepcus 5.0, koropast Taxxe Obuta BeimynieHa B 2004 romay, oTinya-
J1aCh OT MEPBOM YMEHBIIIEHHBIM pa3zmepom ob1iero nakera Ren’Py. B cocras
JBUKKA ObLT BKITIFOUEH Mo1yJsib Python math, pactumpsironuii ero maremartu-
yeckue Bo3MOKHOCTU. Ren'Py ctan paGoTaTh BO BHYTpEHHEM PEXUME C TITY-
OuHOM 1BeTa 24 unu 32 6UTa, YTO YJIyUIIUIO COBMECTUMOCTD C 1 6-OUTHBIMU
CUCTEMAMH.

B Bepcuu Ren’Py 6.1.0, Beinymiennot 7 mapta 2007 roga, Obuia odu-
uagbHO nob6aBieHa nojaepxkka Windows Vista, ynmydiieHa cucteMa CTH-
JIe U1l TOBBILIEHHS] IPOU3BOIUTEIBHOCTH U CHUKEHHOI'O MCIOJIb30BAHMS
NaMATH, a TAKXKE BBEJICH SKCIIEPUMEHTAIBHBIA pexxuM Imouto u1st aBToMa-
TUYECKOTO MaCIITaOMPOBAHUS UTPHI.

B Bepcuu 7.0, BemymenHou 1 utons 2018 roga, Opumi 100aBIEHBI Ta-
K€ (PyHKIHH, KaK CHCTEMa CJIOUCTHIX M300paKeHHUM ISl YIPOIIEHUS pa-
OO0TBI C COCTaBHBIMU CHpPaTaMH, BO3MOKHOCTh IPUMEHEHUS MEPEX0I0B K
OTPEEICHHBIM CJIOSIM M MOJIEPKKA BTOPOTO psAZia pyOu-TeKcTa.

[Tocnennsis Ha TaHHBIT MOMEHT Bepcus, 8.3.2, BbIMyIlEHHAs 9 ceH-
Ta0ps 2024 rona, BKIIOYAET MOJAEPKKY ayIuO(UIBTPOB isi 00pabOTKH
3ByKa B pEAIbHOM BpPEMEHHU, HIEHAEPBl IJIsl TEKCTa, YJIYUIIEHHYK IOA-
nepkKy Steam 1 0OHOBJICHHYIO MOJEPkKy Android, BKiIro4Yasi TapreTupo-
Banue Android 15.
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(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CIHOCOBbBI CO3JAHUA YAT-BOTOB HA PYTHON
C MIOMOIbIO BUBJIMOTEK CHATTERBOT
NJIN API TELEGRAM

Yar-00ThI CTanM HEOTHEMIIEMBIM HHCTPYMEHTOM B cepax Ou3Heca,
KJIMEHTCKOW MOAJIEPKKHA U aBTOMAaTH3aluu npoueccon. CoriacHo uccieno-
Banuto Grand View Research, mupoBoii peiHOK 4aT-00TOB B 2024 ro1y olie-
HuBaercs B $7,76 mupn nipu exxerogHoM pocte 23,3%. B Python Beigenstor
JIBa OCHOBHBIX IMMOJX0/1a K pa3pab0OTKe 4yaT-00TOB: MCIOJIb30BAHUE CIICIHA-
JIn3UpoBaHHbIX Oubmorek (Hampumep, ChatterBot) u unTerpanus ¢ mec-
cenkepamu yepe3 API (manpumep, Telegram Bot API).

bubnuoteka ChatterBot npeacrasisiet coboit ML-perienue jist reHe-
palu KOHTEKCTHO-3aBUCUMBIX OTBETOB Ha OCHOBE IMPEABAPUTEIILHO 00Y-
YEHHBIX KOPITYCOB JIaHHBIX, YTO MPOAEMOHCTPUPOBAHO B JIUCTUHTE:

from chatterbot import ChatBot

from chatterbot.trainers import ChatterBotCorpusTrainer
bot = ChatBot ('ExampleBot"'")

trainer = ChatterBotCorpusTrainer (bot)
trainer.train("chatterbot.corpus.english")

response = bot.get response ("llpuser")

print (response)

TouHocTh 0TBeTOB cocTaisgeT 60-70% B 3aBUCUMOCTH OT 0O0OyUYEHUS.
bubnuoreka nogaepxxuBaet 0osee 15 A3bIK0B, BKIIIOYAs PYCCKUM, U CpeiHee
BpeMsi 00paboTKu 3arpocoB 110 0.5 ceKyHbI.

Telegram npenocrtasnser noiHodyHKunoHaIbHOe API s cozganus
WHTETPUPOBAHHBIX O0TOB. Ha 1aHHBI MOMEHT KOJMYECTBO aKTUBHBIX TEJIe-
rpam-60toB mpebimaetT 500 muH. CKOpOCTh OTBETa MEHbBIIE OJHOM ce-
KYHJIbI, MaKCUMaJbHasi Harpy3ka 10 30 cooOlieHuit B CeKyHy Ha OJHOTO
oora.

bnaronapst aTum xapakrepuctukam Telegram siBrisieTcst ofHOM U3 ca-
MBIX MOMYJISIPHBIX TUTaTGopM 11st pa3paboTku 4aT-00TOB, mpesiaras BO3-
MOKHOCTH JJIl aBTOMATH3allMd MHOECTBAa MPOIECCOB. BOThI MOTYyT uC-
MOJI30BAThCS IS IIUPOKOTO CHEKTpa 3ajiad — OT 00pabOTKU 3aKa3oB J0
MPEIOCTABJICHUS IEPCOHATU3UPOBAHHOTO KOHTEHTA.

BriOop mHCcTpymMeHTa 11l peanu3aliuy 4aT-00Ta 3aBUCUT OT 3ajad
npoekta. ChatterBot ontumaiien st IpocThIX Keicos, a Telegram Bot API
MOAXOJUT JIJIT KOMMEPYECKUX PEelIeHU ¢ BHICOKOM Harpys3koit. Oba moj-
X0Ja UMEIOT CBOM HUILM IPUMEHEHUS U TPOJOJIKAKOT Pa3BUBATHCS.
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YK 004.92
Cryn. Ap. A. becreMsaHUKOBa

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CPABHEHME BUBJINOTEK JIUIAA BU3YAJIM3ALIUN JAHHBIX:
MATPLOTLIB, SEABORN, PLOTLY

Busyanmzanus naHHBIX BakHa Tpu aHanmm3e wHpopmaruu. Python
npeaiaraeT HeCKOJIbKO MOITHBIX OMOIMOTEK T CO3aHusI rpadUKOB U Tra-
rpamm: Matplotlib, Seaborn u Plotly. Bynyt paccmoTpensl ux TexHHYeCKHe
XapaKTEPUCTHKH, IPEUMYIIECTBA U HEAOCTATKH.

Matplotlib — ogna u3 crapeiimux u Haubosiee THOKUX OMOTUOTEK NSt
BU3yalm3aluu JaHHbix B Python. OHa oOecrieunBaeT HU3KOYPOBHEBBIN KOH-
Tposib Haja TpadukamMu. OCHOBHBIC TEXHHUYECKHUE XaPAKTEPUCTHKU BKIIIO-
4aroT 00BEKTHO-OPUEHTUPOBAHHBIN MOAXO0, oAnepkKy 2D u 6a3oBoit 3D-
rpaduku, BO3MOKHOCTB 3KCTIopTa rpadukoB B pazinuunbie popmatel. Cpeau
npeumyiiects Matplotlib MOXXHO BBIAENIUTH BBICOKYIO THOKOCTH, MO/I-
JIEPKKY Pa3IuvHbIX (POPMATOB COXpAHEHHS U300paKEHUI U BOZMOMXKHOCTb
CO3JaHMsl CJIOXKHBIX MHOTOCIOWHBIX TpaduxoB. bubnnoreka Ttpebyer
OoJbIIIe KOa JAJI CO3/IaHMs BU3YyalTu3aluil, ”HTepdeiic OyaeT CI0KHBIM IS
HAYWHAOIIUX MOJIb30BATEIICH.

Seaborn — 6ubnnoTeka, moctpoeHHas nosepx Matplotlib, opuentupo-
BaHHasl Ha CTAaTUCTUYECKYIO0 Bu3yanu3anuio. OHa o0JialaeT BCTPOCHHOMU
noaaepxkkoit Pandas DataFrame, aBromatuueckoil HACTpOUKOM CTUIIS Tpa-
(UKOB W BO3MOYKHOCTBIO CO3JJaHUS KaTErOPUATbHBIX 1 MHOTOMEPHBIX T'pa-
¢ukoB. K ocHOBHBIM npenMyIiiecTBaM Seaborn MOXHO OTHECTH MPOCTOTY H
yA00CTBO UCIIOIB30BaHUS, TPO(HECCHOHATBHBIN AU3aliH rpad)uKOB 0 yMOJI-
YaHUIO U BCTPOCHHBIC MHCTPYMEHTHI JIJIS aHAJIU3a pacipeie]IeHui 1 Koppe-
nsmui. OnHako no cpaBHeHuto ¢ Matplotlib y Seaborn Gonee orpannyennas
rUOKOCTbh, a JUIsl BHECEHUSI HU3KOYPOBHEBBIX U3MEHEHUN 4acTo Tpedyercs
ucroas3oBanue Matplotlib.

Plotly — nHTepakTHBHAs OMOIMOTEKA JJIsS CO3JaHUS TUHAMHUYCCKUX
Bu3yanuzanuii. Ona nognepsxkusaet 2D u 3D-rpaduku, renepupyer HTML-
u JavaScript-coBMecTuMble rpaduKy 1 00eCrieYuBaeT HHTEPAKTUBHOCTh. K
OCHOBHBIM ipenmMytiecTBaM Plotly MOXHO OTHECTH BO3MOKHOCTh CO3/IaHHUS
WHTEPAKTHUBHBIX BU3YyaJu3alHi 0€3 JOMOTHUTEIIBHOTO KOJ1a, MHTYUTHBHBIH
API u noanepxky rpa@ukoB ajst BeO-npusioxkenuid. O1Hako oHa paboTaeT
MeJIJIeHHee Ha OOJbIIMX 00BheMax JaHHBIX MO cpaBHEeHHIO ¢ Matplotlib u
UMeeT OOJIbIIIE 3aBUCUMOCTEH.

Bri6op 6ubnroTexu 3aBUCUT OT 1ieJiel noJib3oBatess. Matplotlib moa-
XOJIUT JJISI CTIOKHBIX CTaTU4YeCKUX TpadukoB, Seaborn — niist y1o6HOTO aHa-
Jn3a JaHHBIX, a Plotly — /u1st co3manust MHTEpaKTUBHBIX BU3YAJTU3AIIHIA.
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VJIK 685.5:005.511
Cryn. K.A. 3asn

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

BO3MOXHOCTHU BUBJIMOTEK PYTHON JJIs1 CO3JAHUA
BU3YAJIBHBIX HOBEJIJI

[Ipu co3ganuu Takoi KaTEropuu Urp, Kak BU3yaldbHbIE HOBEJLIbI, Ya-
CTO BO3HHMKAIOT MPOOJEMBI C CO3IaHHEM BU3yalbHOW cocTaBistomen. Ox-
Hako, Python mpencraBiser nocTtaroyHoe KOJIMYECTBO MHCTPYMEHTOB JJIS
pelieHus 3Toi mpoOJieMbl, yCKOPEHUS pa3paO0TKU UTPhI U TOCTUKEHHUS OTI-
TUMaJILHOTO pe3ynbTaTa. JJisi cpaBHEHUsI ObUIM BBIOpAaHBI TaKUE UHCTPY-
MeHThI, Kak: Ren'Py, Pygame, Kivy.

Ren'Py npencraBnsier co6oil IBUKOK ISl CO3JJaHUS BU3YAJIbHBIX HO-
Beiu1 Ha Python. OH npenocTaBisieT BO3MOXHOCTh MCIIOJIb30BaTh TOTOBBIC
WHCTPYMEHTHI JJ1 pabOThI C TEKCTOM, rpadukoi, 3sykom u Ul

[1mrochl: IPOCT B KCIOIB30BAHUHU, €CTh OOJIBIIIOE KOJIUYECTBO CIpa-
BOYHBIX MaTEPHAJIOB, MIPEAOCTABIISET BOBMOKHOCTh M3/IaBaTh UTPY Ha Jie-
CKPUIITOPHBIX U MOOMJIBHBIX TUIaT(PopMax.

MuHyCBI: OrpaHUYEHHBIN HAOOP >KaHPOB, OTPAHUYECHHASI THOKOCTb.

Pygame — 510 6ubimoTteka a1t paboThl ¢ rpadukoi u 3BykoM. Mc-
noJjib3yeTcs Kak aibTrepHaTuBa Ren'Py, ecnu tpedyercs GonbIast.

[Tmrochl: MPOCT B OCBOGHUHM, OBICTPBI MpoIece pa3paboTku, yA00HOe
MPOTOTUIIUPOBaHME, oAAEpxkKa 2-D rpaduku, 00abII0e COOOIIECTBO.

Munycel: Manas QyHKIHMOHAJIBHOCTh, OTHOCUTEIBHO HEOOJBIIOE CO-
00111ecTBO, TpeOyeTCss MHOTO PECYpPCOB KOMITbIOTEpA MJIsi MCIOJIH30BAHMUS,
OTCYTCTBUE FOTOBBIX MHCTPYMEHTOB JIJIsl pa0OTHI C TEKCTOM U JUAJIOraMHu.

Kivy npencrasnsier coboit GpeiMBOpK aJisi CO3JaHUSI MYJIbTHTAU-
npuioxeHuit. [lonesen nis pa3padoTKy MOOMIIBHBIX BU3yaJIbHBIX HOBEIL C
NOJIJIEP>KKOM CEHCOPHOTO YIIPABJIEHUS ¢ TOMOILBIO CEHCOPHOT'O 3KpaHa.

[Tmrochr: Kpocc-maThOpMEHHOCTh, HAaJU4YME COOCTBEHHOTO S3bIKA,
OTKPBITBIA UCXOJHBIA KO, MOAECPKKA MYJIbTUTAY.

MuHychI: yIPOIIEHHBIN AU3alH BUHKETOB, MAJIOE KOJIMYECTBO CIpa-
BOYHBIX MaTEPHUAJIOB JIJI1 HAUUHAIOUIUX TPOTPAMMHUCTOB.

Takum oOpazomM, Ren'Py mogoiaér mis co3aaHust KJIaCCUUECKUX HO-
BEJUI, T/Ie HE HY)KHa CJIOKHasi MexaHuka. Pygame pekomeHnayercs 1isl co-
3J1aHUS POEKTOB, T/I€ HYy»KHa 00JIbIIast THOKOCTh M KOHTPOJIb HaJl Tpadukoin
1 3ByKOM. Kivy e moAXOIUT Jis CO3/IaHUs MYJIbTUTAU-TIPUIIOAKEHUH U MO-
OWJIHHBIX BU3YaJIbHbBIX HOBEJLIL.
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YK 004.032.26 + 004.855
Cryn. AJL Pagsido

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

MNOTEHIIUAJ UCHOJIb30BAHUSA HEHPOHHBIX CETEM
I CAMOOBYYEHUA

C pa3BuUTHEM TEXHOJIOTMHA HMCKYCCTBEHHOTO HMHTEJUIEKTa, OCOOCHHO
HEHPOHHBIX ceTell, HabMI0JaeTCs CyIIeCTBEHHOE U3MEHEHHUE B TOJIX0aX K
00y4YEHUIO TPOrPaMMHUPOBAHHUIO.

Bcé Gospliee KOJMYECTBO JIIOJEH OCBAMBAET MPOTrPaMMHUPOBAHUE C
OMOPO Ha MHTEIJIEKTYaIbHbIE CUCTEMBI, BHICTYNAIOUIUE B POJIM HACTABHU-
KOB, KOPPEKTOPOB U T€HEPATOPOB PEIICHUIA.

JlanHasi Tpancopmaiiusi 0OCOOCHHO SIPKO BbIpakeHa OJiarogapsi uUc-
[0JIb30BAHUIO MOJIEJE, OCHOBAaHHBIX Ha CaMOOOYYEHHH, TaKHUX Kak
ChatGPT, Copilot, Claude u npyrux. TpaaullMOHHBIE METOJbI O0yUYEHUS
IPOrpaMMHUPOBAHUIO MPEIOIAraloT MPOX0XKJIEHUE KypCcOB, YTCHHE YueO-
HUKOB, BBIIOJIHEHNE YIPAXHEHUN U MOJIydeHUEe 0OpaTHOM CBS3U OT MpPEIo-
JlaBaTelIs.

Opnaxo ¢ nosiBiaenneM MU-cuctem, ciocoOHBIX aHAJIM3UPOBATh, T'e-
HEPUPOBATHh U OOBSACHATH KOJ, 3TOT IMPOLIECC CTAHOBUTCS OOJIE€e MHTEpAK-
TUBHBIM, aAANTUBHBIM U JOCTYIHBIM. [lonp30Barenn oOpamaroTcs K UCKYC-
ctBeHHOMY uHTeIUIeKkTy (M) kak Kk peneTuTopy, CiocoOHOMY:

— 00BACHUTH KOHUENUuU (Hampumep, pexypcuto, OOII, acuHXpoH-
HOCTh) B MHJIUBU1yaJIbHOM TEMIIE;

— OTBETUTH Ha YTOUHSIOIIHNE BOIIPOCHI 0€3 OrpaHUYEHUI IO BPEMEHHU;

— MPUBECTU MPUMEPHI KOJA HA PA3IMYHBIX A3bIKaX;

— aJlanTUPOBaTh 0OBICHEHUE TI0]] YPOBEHb 00YYarOIIEerocs.

OOyueHnue npeBpaniaeTcs B AUAJIOT C UHTEIJIEKTYyalbHOM CUCTEMOH,
NpUOIMIKEHHBIN 10 CTPYKTYPE K MHIMBUYaIbHOMY MEHTOPCTBY.

[Ipaktuueckoe mpumenenue MM B 00yueHun nporpaMMUpOBaHUIO:

— reHepalus KoJia — MoJieiH, 00y4eHHbIE Ha OOJIBIINX PEHO3UTOPHSIX
ucxonuukoB (HampuMmep, Codex), MO3BOJISIIOT HAYMHAIOIIUM TMPOTPaMMHU-
CTaM YBHUJIETb, KaK peaiu3yeTcs KOHKPETHAs 3a71a4ya Ha IPAKTUKE. DTO CHU-
YaeT MOPOr BXOJa U JAeT BO3MOXHOCTh Cpa3y padOoTaTh C MPUKIATHBIMU
IpUMEPAMH;

— 00BsICHEHUE KOJa — CTYACHTbl MOTYT BCTaBUTh HEMOHSTHBINA y4a-
CTOK KOJ]a ¥ MOJIYYUTh MOJAPOOHOE OOBSICHEHHE €TI0 CTPYKTYPhI U JIOTHKU
paboThl, UTO CIOCOOCTBYET IITyOOKOMY MOHUMAHMIO;

— ucnpasienue ommnbok — MM MoxxeT nmpoaHaau3upoBaTh OMIMOKY,
OOBSCHUTh €€ MPUUMHY U TPEAJIOKHUTh KOPPEKTHOE pelieHue. ITO 0Co-
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OCHHO Ba)XHO JUIsi OOy4eHHMs 4epe3 MPaKTHKY, Ile oOpaTHas CBS3b KpH-
TUYHA;

— co3/laHre y4eOHBIX 3aJIaHU — HEHPOCETH CITIOCOOHBI TEHEPUPOBATH
3aJlaHus, aallTHPOBAHHBIC O] TEKYIIHH YPOBEHb O0YyYaromerocs, ¢ BO3-
pacTaroleu CI0KHOCTHIO;

— MOAAEP/KKA HECTAHAAPTHBIX BOIIPOCOB — OTJIMYAE OT MHOTHUX KYp-
coB, I criocoOeH oTBeyaTh Ha HE TUIMYHBIE 3aMPOCHI, YTO JIeTaeT 00yye-
Hue 0osiee THOKUM.

Ucnonb3oBanue MM B 00ydyeHn# mporpaMMUpPOBAHUIO MTOBBIIIAET MO-
TUBAIIMIO 32 CYET HEMEJUICHHOW OOpaTHOM CBS3M, CHIKEHMS CTpaxa OIlIu-
outncs (MU He ocyxaer), BO3MOXKHOCTH HKCIIEPUMEHTHUPOBATH B Oe30mac-
HOM cpeze, noctynHocTH 24/7 6e3 mpuBs3KH K pacnucanuio. O0ydaromumecs
CaMOCTOSITEIILHO 3a/Ial0T TEMII, CTPYKTYPY U HalpaBieHUE 00yUeHHUs.

OnHako HECMOTPS Ha OYEBUJIHBIE TPEUMYIIIECTBA, TAKOU MOIAXO] HE
JIAIIEH HEAOCTATKOB:

— M MOXeT npensioxkuTb HEKOPPEKTHOE WM HEOE30IMMacHOe pellle-
HUE;

— CYIIECTBYET PUCK 3aBUCUMOCTH OT aBTOMaTHYECKUX MOACKA30K 0e3
Pa3BUTHSI KPUTUUECKOTO MBIILICHHUS;

— o0Oy4aronyecs: MOTyT He OCBauBaTh (PyHIaMEHTaIbHbIC IPUHITUIIBI,
noJiarasicb Ha MM kak Ha «4EPHBIN SIUTAK.

[TorTomy BaxkHa cOamancupoBanHas umHterpamus MU B oOpazosa-
TEJIbHBIN MPOIECC — KaK MOMOIIIHUKA, a HE 3aMEHbI ITPENoAaBaTelIsl.

Hcrnonp3oBaHrne HEMPOHHBIX CETEH M CaMOOOYYaroIUXCs MOjelen
KOPEHHBIM 00pa30M MEHSET CIOCOOBI OCBOCHUS IPOTPAMMHUPOBAHUS.

JIronm yxe cerogHs OTIANYHO y4darcs ¢ nomouisio MU, nonyyast unau-
BUIyaJIM3UPOBAHHYIO, THOKYIO U MPAKTUKO-OPUEHTUPOBAHHYIO MOMOIIIb.
[Ipu manpHENIIEM PAa3BUTUU JAHHBIX TEXHOJOTHMH MOYXHO OXXHUIATh UX I0-
BCEMECTHOI'O BHEAPEHUSI B 0Opa3zoBaTelbHBbIE Cpelbl, YTO OYJET CIOco0-
CTBOBATh JIOCTYITHOCTH U Ka4€CTBY 00yUYEHUS MPOrPaMMHUPOBAHUIO.
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YK 004.9
Crya. K.O. Xaneesa

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OB30P BO3MOXHOCTEM PYTHON JIJIS1 AHAJIM3A
TOHAJIBHOCTHU TEKCTA

AHanu3 TOHATBHOCTU TEKCTa SIBJSIETCS BaXXHOW 3adaueit B oOnactu
o0paboTku ecrectBeHHOTO si3bika (NLP), mo3Bossromieit onpenenuTs dMo-
[IMOHATFHYI0 OKpacKy BbICKa3biBaHUU. Python mpemocraBnsier mumpokuii
CHEKTP MHCTPYMEHTOB, CPEIM KOTOPBIX 0CO00€ BHUMAHHUE 3aCIIyKUBAIOT
ouobmmorexku TextBlob u VADER.

TextBlob — 3to 6ubnuoTeka Python, npegocrasistoniasi npocToi NH-
Tepdeiic 11 BRIMOTHEHUS pa3InyHbIX 3aj1a4 NLP, BKiItouast aHaau3 TOHaIb-
HOCTU. OHa HCHOJIB3YET JIEKCUKOH-OPUEHTHUPOBAHHBIN MOAXOA W BO3Bpa-
IIaeT IBa OCHOBHBIX IMOKA3aTeIsl: MOJISIPHOCTH (YUCIIO B IUana3oHe oT —1 10
+1) u cyOBbeKkTUBHOCTD (3HaUeHHE OT ) — 0OBEKTUBHBIN TEKCT, 10 1 — Mak-
CUMaJIbHO CYObEKTUBHBIN TEKCT).

VADER - 310 Oubnmnoreka, crieiuaibHO pa3paboTaHHas Il aHaIu3a
TOHAJIbHOCTU TEKCTOB U3 COLIMAIBbHBIX ceTeil. OHAa yUHUTHIBAET TAKHE OCO-
OEHHOCTH, KaK CJICHT, IMO/JI3H, 3arjlaBHbIe OYKBbI U 3HAKH MPEIUHAHUS, YTO
nenaet e€ 0co0eHHO 3 PexTuBHOM 117151 KOpOTKUX TeKcToB. VADER B03Bpa-
H[aeT CIEOyIoUIMe MOoKa3aTeau: TOJIOKUTENbHAs, OTpULaTelibHAs H
HEUTpaJIbHAsl KOMIIOHEHTHI: JI0JM TEKCTa, OTHOCSIINECS K KaXKIOM KaTero-
pUU; cocTaBHas olleHKa (compound): HOpMUPOBAHHOE 3HAYEHHE B JMara-
30He oT —1 10 +1, oTpakaromiee OOIIYI0 TOHAILHOCTh TekcTa. [Ipu cpaBHe-
Hrun VADER noka3siBaeT BBICOKYIO TOYHOCTh IIPU aHAJIN3E€ KOPOTKUX TEK-
CTOB, 0COOCHHO U3 COITMAIBHBIX CeTel, Oaromaps yuéry crieniuduKa HHTep-
Het-nekcuku. TextBlob Oonee yHuBepcasieH 1 MOXKET ObITh MPETOYTUTEITh-
HBIM 17151 GOPMAJIBHBIX WM HEUTPAIbHBIX TeKCTOB. O0e OMOIUOTEeKH SBIIS-
IOTCS JISTKOBECHBIMU M 00€CTICYMBAIOT OBICTPYIO 00pabOTKy TEKCTOB, OJ-
Hako VADER wmoset ObITh ObICTpee TIpH aHaIu3e 00X 00HEMOB JaH-
HbIX. OnHako, VADER yuuThIBaeT Takue HIOAHCHI, KaK YCHJIUTEIH
(«oueHby), OTpUIlaHUs («HE TUIOX0»), a TAaKXKE YMOJI3U U CJICHT, UTO JeaeT
e€ Oosiee aanTUPOBAHHON K aHAIM3y HEPOPMATIbHBIX TEKCTOB.

AHanu3 TOHAIBHOCTU MIUPOKO MPUMEHSETCS B Pa3IMYHbIX 00JIaCTAX:
aHaJIN3 OT3bIBOB, MOHUTOPUHI COLIMAJIBHBIX CeTed, 0OpaTHasi CBSI3b U JIp.
Bri6op mexay TextBlob 1 VADER 3aBucur ot cnenuduku 3agaun. Ecinu
HEO0OXOMMO aHAIM3UPOBATh KOPOTKUE, He(POpMaabHbIE TEKCTHI U3 COLU-
anbHbIX cered, VADER Oyner npeanoururensHbiM BeiOOpoM. [l Oosee
dbopMalbHBIX U CTPYKTypHpOBaHHBIX TekcToB TextBlob moxer mpemocta-
BUTH 00JIe€ TOYHBIC PE3YJIHTATHI.
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YK 004.932.2
Crya. [.C. IIpubsiTok

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CIHOCOBBI ITAPCHUHT' A JTAHHBIX C ITOMOLIBIO
BUB/INOTEK BEAUTIFULSOUP, SELENIUM, SCRAPY

B cetu MHTEepHET pa3melieHo orpoOMHOE KOJIMYECTBO TaHHBIX, KOTO-
pbie HEpeKO HYKHO M3BJIEKaTh aBToMaTudecku. [Tapcunr — mpouecc coopa
JTAHHBIX C BEO-CTpaHULI.

Ha nanHbIli MOMEHT Hambojee MOMyJISIPHBIMH WHCTPYMEHTAMH IS
napcuHra sBisitoTesa — BeautifulSoup, Selenium, Scrapy, kaaplit u3 koTo-
PBIX IMEET CBOIO CTICIIMATN3AIIHIO.

BeautifulSoup — npocras 6ubnumoreka s oopadotkt HTML u XML.
[TonxoauT 1Sl CTATUYHBIX CTPAHUI] U OTINYAETCS JETKOCThIO OCBOCHUS.

Selenium — MHCTPYMEHT JJIs1 aBTOMaTU3aluu Opay3epa, MO3BOJISET
paboTaTh C AMHAMUYECKUMU 3JI€MEHTaMHU U JavaScript-KOHTEHTOM, HO YCTY-
[aeT B CKOPOCTH.

Scrapy — MomIHbII (peMBOPK JJ1s1 MACIITAOHOTO ACUHXPOHHOTO Map-
CHHTa, ONITUMAJIECH 11 OOJIBIINX MPOEKTOB.

HroroBoe cpaBHeHUE OMOIMOTEK PEICTABICHO B TAOIULIE.

Tadoauua — CpaBHeHue 0UOJIMOTEK

Kpurepun onieHKu BeautifulSoup Selenium Scrapy

CuuTbiBaHHE TUHAMMU-

OTtcyTcTBYyeT ITonnas Yactuunas
YECKOI'0 KOHTEHTA
[TpousBoguTensHOCTh | BhicOKas Huzkas OnrumansHas
CrnoxHocTh  peanusa-

p MuHumanbHas Cpennsis Bricokas

007051
Ob6nactb npuMeHenust | CtaTuueckuit NurepaktuBHbie | [IpoMbInuIeHHBIN

KOHTEHT BEO-NIPUIIOKEHUS | cOOp JaHHBIX

Br16op mHCTpyMEHTa A MapcUHTa 3aBUCUT OT XapakTepa 3aJadu.
Jlis  TmpOCTBIX CTAaTUYHBIX CTPAHMI] JIydille BCEro HCIOJIb30BaTh
BeautifulSoup. Ecnu tpeGyetcs paboTta ¢ TMHAMUYECKUM KOHTEHTOM — TIO-
noaet Selenium.

B cnyuae Heo6xoauMMocTH MacmITaOHOro cOopa AaHHBIX C BBHICOKOU
IPOM3BOJUTENILHOCTHIO ONITUMAJIEH Scarpy.
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YJIK 004.438
Cryn. A.C. Cunopyk

Hayu. pyk. ct. npen. f.A. Urnarkosa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CPABHUTEJIbHBIN AHAJIN3 BUBJIUOTEK PYTHON
JJIA HAYYHBIX U TEXHUYECKHUX BBIYUCJIEHUA

Python ctan KIO4YEBBIM S3BIKOM MPOTPAMMHUPOBAHUS JJIT HAYIHBIX
U TEXHUYECKUX BBIYMCICHUN Ojlarojaps cBoei OoraToil sKocucTeme Ouo-
auoTeK. B mcciiemoBaHUM TIPOBOIUTCS CPAaBHUTEIBHBIN aHAMM3 Hanbosee
MOMYJIIPHBIX HHCTPYMEHTOB, TPUMEHSAEMBIX JIJIS1 YACIICHHBIX pacdeToB, 00-
pabOTKHU JaHHBIX U MATEMATUUECKOTO MoieiupoBanus. Cpeau HUX BbIACIS-
1otcs oubmmorexku NumPy, SciPy, Pandas, Matplotlib, SymPy, TensorFlow
u PyTorch, xaxaas U3 KOTOpPBHIX UMEET CBOU CUIIbHBIE CTOPOHBI U 00JIaCTH
IPUMEHEHUSI.

NumPy sBnsiercss GpyHIaMEHTOM YHUCICHHBIX BBIYMCICHUN, MPEIO-
cTaBisisi 3 (PeKTUBHBIE omepalnuu ¢ MaccuBaMu. SciPy momomnHsieT ero,
npeasiarasi pacllipeHHble MHCTPYMEHTHI ISl ONTUMM3AIUMU U 00pabOTKH
curtHanoB. Pandas ympoiaer paboTy ¢ TaOJIWYHBIMH JTaHHBIMU, 00eCTIeUH-
Basi TMOKOCTh MIPU aHAJIM3€ U CTPYKTypupoBaHuu uHpopmanuu. Matplotlib
u Seaborn MoOMOrarT BU3YaJIM3UPOBATH PE3YJbTAThl, HO UX UHTEPAKTHB-
HOCTb OFpaHUY€Ha 110 CPABHEHUIO ¢ 00JIee MPOABUHYTHIMU HHCTPYMEHTAMU.
SymPy ucnonb3yercs AJisi CHMBOJIBLHBIX BBIYMCICHUH, TO3BOJISS BBITIONHATH
aHanutuueckue pacuetsl. TensorFlow u PyTorch nuaupytor B o6nactu ma-
IIMHHOTO O0Yy4Y€HHUs, HO TpeOyIOT IIyOOKOro MOHHMMAHMS KOHIICHIIHA
HEUPOCETEN.

CpaBHeHHe OMOIHMOTEK MOKA3bIBAET, YTO BHIOOP MHCTPYMEHTA 3aBU-
CUT OT KOHKPETHOM 3a1aun. Eciii BakHa TPOU3BOIUTEILHOCTh YHCICHHBIX
Bbrurciiennii, To NumPy u SciPy cranyT ontumansubiM pemienueM. Pandas
ya00eH /I aHajn3a JaHHBIX, HO TPeOyeT 3HAYUTENbHBIX PECYPCOB MPHU 00-
pabotke Ooibmx 00bemMoB uHpopmanmu. Matplotlib u Seaborn oTinuHO
CIIPaBIISIIOTCS ¢ TpaduKkamMu, OJJHAKO JJIsl THTEPAKTUBHOMN paOOThl MOTYT IMO-
TpeOOBATHCSI JOTIOJHUTENIbHBIE OMOMOTeKU. SymPy moaxoauT 1jis aHau-
TUYECKUX BBIYMCIICHUH, HO ycTynaeT NumPy B ckopoctu 00pabOTKu naH-
HbIX. TensorFlow u PyTorch naroT MoliiHbIe BO3MOXXHOCTH MAIIIMHHOTO 00Y-
YEHUs, HO 00JIaJIaf0T BLICOKOHM CJI0KHOCTBIO JJIs HOBUYKOB.

Takum o6paszom, Python npennaraer ruOKocTh B BHIOOpE MHCTPYMEH-
TOB, MO3BOJISIE KOMOMHUPOBATH pa3IMuHble OUOIMOTEKU JJISI JOCTHXKCHUS
ONTUMAJIBHBIX PE3YyJIHTATOB B HAYYHBIX U TEXHUYECKUX UCCIICTOBAHUSX.
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YK 004.423
Cryn. B.A. Jlanuikuii

Hayu. pyk. ct. npen. fI.A. UrnatkoBa
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

3BOJIIOIIUA ®PPEMMBOPKA FLASK

Flask — at0 nerxkoBecHslit pperiMBOpK 11 si3bika Python, mpemocTtas-
JSIFOIINN MUHUMAJIBHBIA HA0Op MHCTPYMEHTOB IS pa3paboTKu BEO-TPUIIO-
xeHuil. Cuutaercs oIHUM U3 (PPEHMBOPKOB C MPOCTHIM CHHTAKCHCOM,
yA0OHBIMU IA0JIOHAMU M OOMJIMEM MHCTPYMEHTOB JIsl THOKOM HAaCTPONKHU
CalTOB MO/ pa3iauuHbie HYXbl. Co3/1aH OH OBLT aBCTPUKUCKHUM MPOTPAMMH-
ctom ApmuHoM Ponaxepom B 2010 romy.

[TepBbie Bepcuu Flask Opun 10CTaTOUHO «CHIPBIME M HE UMEJIA MHO-
YKECTBO (PYHKIIMM, UTO €CTh ceituac. Jlopenn3Hbie BEpCUM TOIBKO MOTydallnd
HOJIEPAKKY FOHUT-TECTOB, MHTErpanuio JSON, noanepxKy madi0HOB U MO-
nynbHBIX blueprints. OnHako i GpedMBOpKa ObLIT JBYXT0A0BAJIbIN Tepe-
PBIB, KOTJa Ui HETO HE BBIMYCKAJIMCh OOHOBJICHUS M3-3a 3aHATOCTH Ap-
MUHA HaJ] IPYTUMHU MMPOCKTAMHU.

[Tozxxe B 2017 romy paspaborka Flask Obuia mepemana komange
«Pallets Project», npomgoipkaromias ero moAAepKKy U MOAACPKKYy Habopa
uHcTpyMeHTOB « Werkberg» u mabnoHu3aropa «Jinja2y», Ha KOTopoMm pado-
taeT u cam Flask, u o nacrosiee Bpems.

Penusnas Bepcus Flask 1.0 6puta Beimyiena B 2018 roay ¢ moaaepx-
kol Python 3, ¢ ynyumenHnoit qokymenranueil, ynpomenasiM APl u ontu-
MH3ALMEN TPOU3BOAUTENBHOCTH. HaumHas ¢ JaHHOW BEPCUU U3 «IKCIEPH-
MEHTaJIbHOT0» UHCTPYMEHTA B pabounii ppeiMBOpK.

Crnenyromas Bepcus Flask 2.0 monmyuunna noaaep:xky aCHHXPOHHBIX
GyHKIMH, yOpoIIEHHbIE IEKOPATOPhl MapUIPYyTOB, PU KOTOPHIX BOZMOKHO
yHpaBiieHUE MOBEACHUEM (PYHKUNN TPUTIOKEHUSI.

Taxoke mannHast Bepcus ppeiMBOpKa MOTydHIIa TTOAIEPKKY Oe3omac-
HBIX cookie-(haiJIoB 1 COBMECTUMOCTD C JABMIKKOM CO3JaHUS pacHIupeHUN
Google Chrome. Ilocnenyromme Bepcun ¢GpeldMBOpKa IMOIydYadd TIOJI-
JIEP’KKY aBTOMaTUYECKOTO KeIIMpOBaHus (haiiioB U yJaJIeHHUEe yCTapeBIIETO
KOJa.

[locnenuuii kpynubiii Beimyck Flask 3.0 momyuwn unTerpamuio c
ASGI (knueHT-cepBepHOro MPOTOKOJA B3aUMOJACUCTBUSI BeO-cepBepa U
npuioxeHus), noanepxkky FastAPl, ynydmeHnHyio TUNHM3aluio U pasiidy-
HbIE YIy4YlIeHUs] 0€30MacHOCTH.
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YK 004.428
Cryn. M. T'ecko
Hayu. pyk. ct. nmpen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

HUCITOJIB3OBAHME 3/I-TYPOB B BEB-PASPABOTKE
HA IIPUMEPE CAUTA APT-KA®E «NUANCE»

3D-Typbl CTaHOBSITCSI BaXKHBIM HMHCTPYMEHTOM B BeO-pa3paloTke,
0COOEHHO B c(pepe UCKYCCTBa, MPEIOCTABIIAS OIB30BATEISIM BOZMOKHOCTh
3apaHee OKYHYTbCS B aTMOC(Epy IPOCTPAHCTBA. JTO HE TOJIBKO MOMOTAET
Ou3HEecaM BBIJEISTHCS, HO U MPUBJIEKAET BHUMAHUE HOBBIX KIMEHTOB. Ha
caiite apT-kade «Nuance» peasn30BaH MHHOBALMOHHBIN 3D-Typ no nasu-
JHOHY, BBITIOJTHEHHBIN ¢ ucnonb3oBanueM Three.js u ¢opmara glTF. Mo-
JIeNb TaJIepen 3arpykaercs AMHAMUYECKH, BKJIKOYasi CTEHBI, OCBEIICHUE U
O00BEKTHI UCKYCCTBA, CO3/1aBasi ’KHUBYIO U HHTEPAKTUBHYIO CpEay.

VYnpapiieHue KaMepoil ocyIiecTBIseTCS yepe3 o0paboTKy ABMXKEHUN
MBIILHY, YTO MO3BOJISET IUIABHO WM3MEHSTHh Yroj 0030pa U MepeMeIarbes
IO MPOCTPAHCTBY. KaJplil KIMK IO IOy CONPOBOXKAACTCS aHUMALMEH
ripple-addexra, KOTOpPBIH yKa3blBaeT TOUKY, KyJa MepeMelaercss kamepa,
100aBJIsAsl HHTYUTUBHOCTD Y BU3YaJIbHYIO TPUBJIEKATEIbHOCTh HABUTALIUH.

OcpelleHue CIEHbl HACTPOEGHO C HcHoib3oBaHueM SpotLight
u AmbientLight, co3naBast peasiucTUYHBIE TEHH U 00BEM, UTO JENIAE€T aTMO-
chepy Oonee BeipazuTenbHOM. Bpamatommiics skybox, koTopsiii oOBUBaeT
BCIO CLIEHY, 00AaBIIET AOMOJIHUTENIbHYIO TITyOUHY BOCHPUSTHS, IOTPYIKas
M0JIb30BATEINSI B MUP TaJIepeu.

Kpome TOro, Ha creHax NaBWIbOHA MOKHO pa3MeliaTb KapTUHBI.
[Tonb30BaTeny MOTYT 3arpy>kaTh H300pakeHus, 3a/1aBaTh pa3Mephl MOJOTEH
U OIIpeNeNsaTh uX pacrnosiokeHue. Kaxnoe nzoOpakeHne aBTOMaTHYECKU
HOJICTPAUBAETCA MO apaMETPhl CLIEHBI, YTO MO3BOJISIET 3PPEKTUBHO TEP-
COHAJIN3UPOBATH NPOCTPAHCTBO.

Jloruka B3auMOJIENUCTBUS C IOJI30BATENIEM YIPABISAETCS OOBEKTOM
Floor, KOTOpBI KOOPIUHUPYET KIMKHU U aHUMAIUU. PEeHIEpUHT ¢ UCTIOIb30-
BanneM WebGLRenderer u msrkue Tenu ¢ PCFSoftShadowMap nenator Bu-
3yaJu3alyIo CIIeHbl 00Jiee )KUBOW U peaTuCTUYHOM.

3D-typ nomoraet nepenarb aTMocepy U Mo3BOJIAET XyA0KHUKAM U
OpraHu3aTopaM 3apaHee OLEHUTb, MOAXOAMT JIM TMABUIBOH JIsi UX BBI-
ctaBku. MHTepdeiic caiiTa BHINOJHEH B MUHUMAIIMCTUYHOM CTHJIE, & CLIEHA
3arpy>kaercs Mod3TaIlHoO, CO37aBas MIIaBHbIA U KOM(OPTHBIN MMOIH30BATEIb-
CKH{ ONBIT, TOJAYEPKHUBAST MHHOBAILMOHHOCTD ITPOEKTA.
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YK 004.428
Cryn. T.C. MblikoBery
Hayu. pyk. cT. pen. H.A. CaBuyk

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OCOBEHHOCTH BbIBOPA ®YHKIIHOHAJIbHBIX
IJIEMEHTOB JJIS1 CAUTA ®OTOCTYAUUN «OBBEKTUB»

Pa3zpaboTtka caiita 111 POTOCTY MM — 3TO BAXKHBIN MPOIIECC, TPEOYIO-
M TIIATEIFHOTO MOAX0/1a K BRIOOPY (PYHKIIMOHAIBHBIX JIEMEHTOB, KOTO-
pbie cMoryT 3¢ (HEeKTUBHO pemaTh 3aa4u Ou3Heca, MPUBIIEKATh KIIMEHTOB U
NOJJIEP>KMUBATh KOHKYPEHTOCIOCOOHOCTh. B coBpeMeHHOM Mupe caiT ¢o-
TOCTYJIMU SIBJISIETCSI MHCTPYMEHTOM MO3UIMOHUPOBAHMS OpEH[Ia, TO3ITOMY
KJIFOYEBBIM aCIIEKTOM CTAaHOBUTCA IOHMMAaHUE MNOTPEeOHOCTEN IeIeBOM
ayJIMTOPUH M MHTErpaLlMsl COBPEMEHHBIX TexHooruil. LleneBas aynuropus
dboTocTyauu BKItouaeT mpodeccruonanbHbix Gororpados, Mojaenei, 6iore-
POB U OpPraHU3aTOPOB MEPONPUATHH, KAKAYIO U3 ITUX TPYII HEOOXOAUMO
YUUTBIBaTh MPU MPOEKTUPOBAHUU caiiTa. Y 100CTBO B HaBUralH, JOCTYII-
HOCTb MH(OPMAIINH O CTYAUU U €€ IPEUMYILECTBAX, TAKUX KaK YHUKAJIbHBIN
CTWJIb MUHTEPHEPOB WM LIMPOKUH aCCOPTUMEHT O00OpYAOBaHUS, JOJKHBI
OBITh pea’n30BaHbl Yepe3 HUHTYUTUBHO MOHATHBIN HHTEpEIiC.

OcoOyro poJib UTpaeT cucTeMa OHJIAH-OpOHUPOBAHMS, KOTOpAs SB-
JSI€TCS LEHTPAIBbHBIM AJIEMEHTOM caiiTa. ITa (PyHKIIMOHAJIBHOCTh AOJDKHA
oOecrieunBaTh MOJIb30BATENSAM YAOOCTBO BbIOOpA JAOCTYNHBIX JaT M Bpe-
MEHH, JEMOHCTPALNIO (PUHAIBHOM CTOMMOCTH YCIYT U IOCTYIHOTO 000py-
JIOBaHUS, a TAKXKE FapaHTUPOBATh AKTYAJIbHOCTh HH(POPMaLUK O CBOOOIHBIX
ciorax. [IpocroTa B3aumMoielicTBHS ¢ CUCTEMON OpPOHHUPOBAHUS HANIPSMYIO
BJIUSIET HA YJOBJIETBOPEHHOCTh KJIMEHTOB U MX FOTOBHOCTh BEPHYTHCA Ha
cailT. Taxxe Ba)XKHBIM aCIIEKTOM SIBJIIETCS MTPOLIECC PETMCTPALIUN TOJIb30Ba-
tene. OH J0KEeH ObITh MakCMMalbHO MPOCTHIM M BKJIIOYATh BBEACHUE
KJIFOYEBBIX JaHHBIX, TAKMX KaK 3JIEKTPOHHAs [I0YTa, JIOTHH, HOMEp TeJaepoHa
U MapoJib. A JTUYHBIA KaOMHET OMOXET MOJIb30BaTENI0 CISANUTh 3a CTaTy-
coM OpoHupoBanus. [{is ynpaBieHus calTom HeoOX0JUMO peann30BaTh aji-
MUHHCTPATUBHYIO MaHENb, KOTOPast HO3BOJISIET aAMUHUCTPATOPY YIPABIIATH
CalTOM.

BupryaneHblli Typ — BaXKHBI UHCTPYMEHT U1 IIPE3EHTALMU CTYIUMU.
Takoit hopmaT MO3BOJISIET MOJIH30BATENIO BU3YyaIbHO MTO3HAKOMUTHCS C UH-
TEPHEPOM CTYAHMH, HE TTOKUIAsl CAUT.

['paMOTHBIN BBHIOOP PYHKIMOHAIBHBIX 3JEMEHTOB ISl caita (OTO-
CTYJIMY BKJIIOYAET MHOYKECTBO ACIEKTOB, HA KOTOPbIE CTOUT OOPaTUTh BHU-
MaHue, 4YTOObI peann30BaTh KAU€CTBEHHBIN U IPUBJICKATEIbHBIA MPOIYKT.
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YK 004.056.55
Cryn. A.A. bectremsanukoBa, A.A. becremsinukoBa, K.B. Illynbra
Hayu. pyk. nou. H.II. HlyTteko

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

ITPOI'PAMMHOE CPEJACTBO IJIsA CTETAHOI'PAOHUYECKOI'O
COKPbLITUA NTHPOPMALIMU METO/IOM LSB

Llenp — co3panue NpOrpaMMHOIO CPEJACTBA JUIsl COKPBITUSI TEKCTOBOM
uHbOpMaIlMU B U300paKEHUH MOCPEICTBOM alITOPUTMA BHEJPEHHUS JAHHBIX
least significant bit (LSB). 3agauu: ananu3 Mmerona BHeApeHUs HHGOPMALIUU
B U300pakeHus1, usyuenue anropurma LSB, coznanue I1C nns BHegpeHUs
TEKCTOBOM MH(OpMAIMU B U300pAKEHUE HA OCHOBE IAaHHOT'O METO/A.

JUtst co3aaHusi CKPBITOM Mepeadyn JaHHBIX HEOOXOJIMMO MOCTPOUTH
CTErOCUCTEMY COIIACHO CJIEAYIOIIUM MPUHIUIIAM:

— MOTEHIMAJIbHBIM 3JI0YMBIIIJIEHHUK 00J1aJaeT 3HAaHUSAMH O JIEeTalsX
peanu3alnuy CUCTEMbI, KpOME KJII0Ua, C IOMOIIbI0 KOTOPOTO MOXHO OOHa-
PYKUTh HAJIMYME CKPHITON HHPOPMALIUU U €€ COJIEpIKaHuE;

— IOKa MOTEHUIHAJIBHBIN 3JI0YMBIIIJIEHHUK HE PAcIojlaracT KIFOYOM,
OoOHapyXeHHE HaIU4YUsl BHEAPEHHOIO COOOILEHUS HHUKAaKUM oOpa3oM He
BJIMSIET HA €0 U3BJIECUEHUE U Ha U3BJICUYEHUE MTOI0OHBIX COOOIICHUH B JIpY-
T'UX JaHHBIX;

— MOTEHUUAIIbHBIN 3JI0yMBIIIJIECHHUK HE TOJKEH UMETh TEXHUYECKUX,
POTrPAaMMHBIX WJIM UHBIX MPEUMYIIECTB B OOHAPYKEHUH U paciinpoBKe
coJiep>KaHusl BHEAPEHHOW HH(OopMauu.

Ha pucynke 1 cxemarnuecku mnokasaHa o0oOUIeHHast creraHorpau-
yeckas cucrema [1].

Kniou Knioy
' '
i !
: c :
Tero-
; . v y A 4
| KOHTeuHep
IS | ‘ KoHTenHep KoHTenHep e
BcTpaunea Wseneve ’
Hue | Hue
— >
CoobujeHue CooBueHue

Pucynok 1 — Creranorpaguyeckasi cucrema

B pamkax ganHOTO MCccaeaoBaHus ObUT pa3padOTaH aTOPUTM CTeTra-
HOTpaUyecKoro MeToja. AJITOPUTM BKIIIOUAET B ceOsi BBIOOp M300paxe-
HUSI, MOIU(DUKALINIO TTUKCEJIeH U coXpaHeHue pe3ynbrata. Kpome Toro, Ha
OCHOBE JTaHHOTO alIropuT™Ma ObLIO pa3paboTaHO MPUIOKEHHE, C TTOMOIIHIO
KOTOPOTO MOHO BCTpawBaTh CEKPETHYIO MHPOPMAIIUIO METOJIOM 3aMEHBI
HaWMEHBIIIEr0 3HayaIero Oura.
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[IpunoxkeHue peann30BaHO Ha OCHOBE METO/1a 3aMEHBI HAaMEHee 3Ha-
yamux O0UToB. JJaHHBINH METO] OCHOBAH HAa IPUHLIUIIE 3aMEHBI OUT U30bITOY-
HOWM M MaJIo3HAYMMON MH(OpMaLUU W300paKeHUs] HAa OUTHI BHEJPSIEMOTO
cooOmieHus. 3a4acTyro AnuHa OUT BHEApseMoi nH(OpMalMu MEHBIIIE KO-
Jr4YecTBa OMT M300paKeHUs, IOITOMY TOCTIE BHEAPEHUS TOSBIIAIOTCS JIBE
00JIaCTH C Pa3NUYHBIMU CTATUCTUYECKUMH CBOMCTBAMM, YTO JIETKO PacIio-
3HAETCsl CTATUCTUYECKUMH TecTamu. [losTomMy BHenpsieMyio UH(OpMaIKIO
JOTIOJHSIOT UH(OPMAITMOHHBIM MYCOPOM — CITy4aiiHBIMU OUTaMH, YTOOBI €€
OuToBas JyIMHA OblIa paBHA KOJWYECTBY MUKCENIeH N300paXKEeHUH, UCTIONb-
3yeMoM it BHeapeHus. [IpocTora peaninzaiuu MeTo/ia U BHICOKAsI MOJIe3-
Hasi eMKOCTb KOHTEWHepa SIBISIOTCS HECOMHEHHBIMU JIOCTOMHCTBAMHU Me€-
TOJa, OJAHAKO, MPH JIIOOOM MCKaXEHUH KOHTEHHepa BCTpOEHHAass HHPOpMa-
Usl Takke UCKakaerca. YToObl ompenenuTh MOJIe3HYI0 €MKOCTh KOHTEH-
HEpa TMpH HCIOJIB30BAaHMM METOAAa 3aMEHbl HaWMEHEee 3Hadvallero OuTa,
HEO00XO0IMMO BOCIOJIb30BaThCs popmyroit (1):

O=HxWxVxD, (1)
rae Q — 3T0 eMKOCTh KOHTEHHepa, u3MepsieMasl B outax, H — 3T0 BbIcOTa
U300paXKeHUsI B MUKCENAX, W — 3T0 MIMpUHA U300paKEHUS B TUKCENAX, V —
3TO YKCJIO KOMIIOHEHT LIBETa, D — 3TO KOJIMYECTBO HAUMEHEE 3HaYaluX OUT
B Ka)KJI0 KOMIIOHEHTE.

Jlns mpuiiokeHus Takke pa3pabotaH rpaduueckuit uHTEpdEC.
®opma 1a€T TOCTyI K OCHOBHBIM (DYHKIIUSM MPOTPAMMHOTO CPEZICTBA.

Jist cokpbiTust MH(pOpPMAIMU B U300pa)KEHUHU-KOHTEHEpe Heo0Xo-
JIMMO BBITIOJIHUTH CIIEyIOLIME maru: Bbiopath BKkIaaky «Hide informationy;
BBIOpATh MyTh K M300paKEHUIO-KOHTEUHEPY, B KOTOPOM HEOOXOJIMMO CO-
KPBITh HH(POPMAIINIO; BBECTH TEKCT, KOTOPBI HEOOXOAMMO COKPBITD; €CIIN
HEOOXOJIMMO 3aIIUTUTh UH(POPMAIIUIO C TOMOIIBI0 KPUNTOTpapuIecKoro
anroput™ma, To BbeIOpaTh MyHKT «Use a cryptographic algorithm for more
reliable information protection» u BBECTH CEKPETHBIN KITH0Y; HAKATh KHOIKY
«Hide information in the image and savey.

Jist u3BneueHus nHGopMaIuu U3 n300pakeHusI-KoHTeHHepa HeoOXo-
JTUMO BBITIOJTHUTH CIEAYIONINME MIard: BEIOpaTh BKIAAKY «Get informationy;
BBECTHU IMyTh K M300paKEHUIO-KOHTEHHEPY, U3 KOTOPOro HEOOXOAUMO H3-
BJIeYb MH(OPMAIIHIO; €CITU COKPBITas B N300paKeHUU-KOHTEHEpe UHGOP-
Manus 3amudpoBana, To BeiOpaTh myHKT «Use a cryptographic algorithm for
more reliable information protection» U BBeCTU CEKPETHBIN KJIHOY; HAXaTh
kHOMKY «Extract data from image».

B pesynbrate, paspaboTaHHOE NPUIOKEHHE MPEACTABISIET COOOM
IPOrpaMMHOE CPEACTBO, KOTOPOE MPEIOCTABIAET BOZMOKHOCTh CKPBIBATh
WM U3BJIEKaTh WHMOPMAIUIO B/U3 M300paKeHUE C UCIIOIH30BAHUEM aJro-
putma LSB.
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YIK 811.161.1
Ctyn. Muna Mapesny

Hayu. pyk. npen.-ctax. A.B. Kuzuno
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

PA3PABOTKA BU3YAJIBHOI'O PYCCKO-IEPCHACKOI'O
CJIOBAPS HA REACT

Pa3paboTka MHTEPAKTUBHBIX M BU3YaJbHBIX CJIOBapel UrpaeT BaxK-
HYIO0 poJib B c(hepe 00pa3oBaTEIbHBIX TEXHOJIOTHH. Takue clioBapu BEIXOAAT
3a paMK{ TEKCTOBBIX MEPEBOJIOB U BKIIOYAIOT MYJIbTUMEIUUHBIE KOMIIO-
HEHTBI, TAKKE KaK U300paKEHUsI, BUJICO U TPUMEPHI yIOTpeOJIeHUs, YTO 3HA-
YUTEJBHO YJYYIIIaeT BOCOPUITUE U 3a[IOMUHAHUE JICKCUKHU. B pamkax Bu3y-
IM3alUU JIEKCUYECKOT0 MaTepraia MOXKHO BBIJIEIHUTH JIBA MOAXOAA, Kax-
JbIA U3 KOTOPBIX UMEET CBOM OCOOEHHOCTH M IMPEUMYIIIECTBA.

Bo-niepBbix, kKaTeropuaibHbI BU3YyaIbHBIN CII0BAph TPYHIUPYET JEK-
cUKy 1o teMartuke. Kaxmoe cioBo cCOnpoBoKIaeTcs epeBoaOM, ONpeaere-
HUEM, IPUMEPaMU U BU3yaJIbHBIMH 3JIEMEHTaMH, YTO CIIOCOOCTBYET OoJee
rIIyOOKOMY MMOHUMAHHUIO KOHTEKCTa. BO-BTOPBIX, HHTEPAKTUBHBIN BU3Yallb-
HBIH CJIOBAph MMO3BOJISIET MMOJIH30BATEII0 B3aUMOICHCTBOBATD C M300paKEHU-
SAMU: MIPU KJIUKE HA KQPTUHKY MPOUCXOAUT U3MEHEHUE COOTBETCTBYIOLIETO
TEKCTa WK CTWIsSL. DTO JieJlaeT Npolecc 0OyYeHUs aKTUBHBIM, YBIIEKaTeb-
HBIM M HarjsiAHbIM. {715 peanu3anuu moJoOHBIX CUCTEM MOXKET HCIOJIb30-
BaThCsl COBpeMeHHas BeO-TexHosiorusi React, obecnieunBaromnias 1uHaMu4-
HBIM ¥ OT3BIBUMBBIN HHTEp(elic 0e3 nepe3arpy3ku cTpaHull. Takoi moaxon
M03BOJIIET 3PHEKTUBHO YIPABISATH COCTOSSHUEM MPUIIOKEHUS U MTHOBEHHO
oToOpaxaTh U3MEHEHHS Ha dKpaHe. B3auMojielicTBE ¢ cepBEpOM peaansy-
etcs yepe3 API, uTo oGecrneunBaeT onepaTUBHOE MOJTYUYEHUE U OOHOBJICHUE
JIAHHBIX B PEKUME PEATbHOTO BPEMEHHU.

HemanoBaxHyto poib B paboTe cucTeMbl Urpaet 0aza naHHbIX. B ka-
YeCTBE OCHOBBI MOXET OBbITh Hcnoib30BaHa MySQL, coneprkaiiast TabIuUIIb!
CJIOB, IEPEBO/IOB, KATETOPHIi, BU3YaJIbHBIX 3JIEMEHTOB U MOJIb30BATEIIbCKUX
npeanoyTeHuil. Takasi CTpyKTypa yIpoiaet Xpanenue nadopmaiuu, odec-
MeYMBaeT OBICTPBIN JOCTYI K IAaHHBIM U TIO3BOJISIET MaCIITaOMPOBATH IPO-
eKT 10 Mepe HeoOoxoaumocTh. TakuM o0Opa3oM, MHTETpalusi COBPEMEHHbIX
TEXHOJIOTUI U MOAXOA0B K BU3YaJIU3alUU JIe]aeT BO3MOXKHBIM CO3/JaHUE HE
MIPOCTO CIIOBapsi, a MOJHOIEHHOM 00pa3oBarenbHOM miiat@opmel. OHa coue-
TaeT TEKCTOBYIO MH(OPMALIUIO C UHTEPAKTUBHBIMU M BU3YAJIBLHBIMHU CPEJI-
CTBaMH, aJaNTUPYETCs MOJA pa3juvHble LIeJIM U YPOBHH IMOJIb30BATENEH,
U B LIEJIOM CIIOCOOCTBYeET OoJiee 3pheKTUBHOMY YCBOSHHUIO MaTepurala.
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Hayu. pyk. npen.-ctax. A.B. Kuzuno
(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CIHOCOBbI AHAJIN3A JAHHBIX C ITIOMOIIIBIO MOAYJIA
BEAUTIFUL SOUP

Monynu B si3bike mporpammupoBaHusi Python mpegnaznaudeHbl s
CTPYKTYPUPOBAHHMS U YIIPOIIEHHs KoJa. OTHUM U3 MOAYJIEH, yIpOIIatoIurX
W3BJICUCHUC W aHAIW3 JAaHHBIX sBJsieTcs OuOnmoreka BeautifulSoup4 s
u3BJeUYeHUs JaHHbIX U3 aiinoB HTML u XML.

B nepByto ouepens pabota OMOIMOTEKU 3aBUCUT OT Mapcepa — Mpo-
rpaMMBbl 1Ji1 cOOpa U cucTeMaTu3aluu JaHHbIX. BeTpoennsiit B Python nap-
cep html.parser — camplii mpocTO M OBICTPBIA, HE TPEOYIOUINI JOMOIHU-
TEJIbHBIX YCTAHOBOK, OJIHAKO OH MOKET HE CIPABJISITHCS C HEKOTOPHIMU HE-
cranaaptaeiMu HTML. Tlapcep html5lib, B cBoto ouepens, obecrnieunBaer
noJyinyto copmectumMocth ¢ HTMLS u koppekTHee 00pabaThiBacT CIOKHBIC
CTPYKTYpBI, HO €ro Npou3BOAUTENbHOCTD HIKE. [lapcep Ixml 6icTpo pabo-
TaeT U UMeEET JETKUN CUHTAKCHUC, YTO JIeJIaeT €r0 MOIIHBIM MHCTPYMEHTOM
JU1s1 00pabOTKH 00JIBIITUX 00BEMOB JIAaHHBIX, HO JIJISl €70 UCIIOJIb30BAHUS Tpe-
OyeTrcs yCTaHOBKA JOMOJHUTENbHBIX OMOIUOTEK.

J171s1 TOrO, UTOOBI OCYIIECTBIISTH PA0OTY C MOTYUYECHHBIM JIEPEBOM 00'b-
€KTOB, OMOMMOTEKa MPEAOCTABISAET YEThIpEe BUIA 00BEKTa: tag (COOTBET-
CTBYET TEry B UCXOJHOM JoKymeHTe), NavigableString (M3BiiekaeT TEKCTO-
BbI€ JIaHHBIE MEX]ly TeraMu), comment (M3BJIEKAaET 3aKOMMEHTUPOBAHHBIM
tekcT) u BeautifulSoup (kouBeprarust nokymenta). Kaxxapliii u3 3Tux 00b-
€KTOB UMEET CBOM MapaMeTphl, paclIupstone GpyHKIHOHAM.

Jlns morcKa ¥ HaBUTAIlMH T10 AJIeMeHTaM JIokyMeHTa B BeautifulSoup
MO>KHO MCTIOJIb30BaTh OOpaleHue rno uMenH (.title, .section), a Takxe MeTo
find all() nyst monmyuenus Bcex BxoxkaeHui. [Ipu 5TOM BaKHO y4HUTHIBATH,
YTO BBIOOP METO/1a TOUCKA MOXKET CYIIECTBEHHO BIUSATH HA IPOU3BOAUTEIb-
HocTh: find all() Mmoxket ObITH OoOJIEe 3aTpaTHBIM MO BPEMEHU, OCOOECHHO B
OOJBIIMX JOKYMEHTAX, YeM MPSIMOe 0OpaIieHue K AJIEMEHTY.

[Tocne HaxoXaEeHUS 3JIEMEHTa JOCTYITHO MHOKECTBO METOAOB IS
ero moaudukaruu. Hanpumep, aTpruOyThl MOXKHO U3MEHSATH C IOMOIIIBIO Me-
TO/a .attrs, a TEKCT — Yyepe3 CBOMCTBA .string uin MetoJ .insert(). B oTinuune
oT OoJiee cloXHBIX OMOIMOTeEK, Takux Kak Ixml, BeautifulSoup npenmnaraer
0oJiee UHTYUTUBHO MOHSTHBIA UHTEep(dENC 111 TaKUX orepanuil. Y gajieHue
AJIEMEHTOB ¢ TTOMOIIbI0 MeToa .decompose() Takxke JEMOHCTPUPYET TPO-
CTOTY ¥ 3PHEKTUBHOCTH PA0OTHI C TOKYMEHTOM.
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(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

CPABHUTEJIbHBIN AHAJIN3 UT'POBBIX JIBUKKOB
PYGAME, GODOT H KIVY

HrpoBbie ABUKKH — 3TO IPOTPAMMHBIC TIIIaTHOPMBI, KOTOPBIE MPE0-
CTaBJIAIOT pa3padOTYMKaM UHCTPYMEHTBI U TEXHOJIOTUU JIJISi CO3/IaHUS BU-
JICOUTP, KOTOPbIE 0OBETUHSIOT B ceOe KOMIIOHEHTHI: rpaduka, pu3nka, 3ByK
1 ynpasieHue. Kaxaplid U3 CyIIeCTBYIOIIMX HA JTAHHBIA MOMEHT CO3JaHbI
JUISL pealin3alui KOHKPETHBIX 3aa4.

CpaBHeHue HanboJiee MOIMyISIPHBIX UTPOBBIX IBUKKOB MPEIACTABICHO

B TaOJIHIIE.
Tabauna — CpaBHeHHe UTPOBBIX JIBHUKKOB
XapaKkTepuCTUKa Pygame Godot Kivy
[TonmHOLIEHHBIH bubanoreka st MHO-
bubanorexa mis
Tun IBWKOK 11 2D roraTGopMEHHBIX
2D-urp N
u 3D-urp MPUIIOKEHU I
FA3BIK porpamMmy- Python GDScript, C# Python
pOBaHUs
2D-rpaduxka, orpa- | 2D u 3D rpaduxa,

2D-rpaduxa, noa-

I'padpuxka HU4eHHbIE 3D-B03- | MOIIHBIE HHCTPY-
JIEp’KKA MyJIbTUTAY
MOKHOCTH MEHTBI
BerpoenHas cu- BerpoenHas cuctema
dusznka OrpanundeHHas
cTtemMa pU3UKH bu3uKH
OtcyTtcTBYET
BcrpoeHHblt GUI, | BusyanbHslii pe- ITognepxka co3nanus
WnTepoeiic MO’KHO HMCIIOJIb30- | JAKTOP CLEH M10JIb30BATEIBCKUX HH-
BaTh CTOPOHHHE 1 uHTepdencon TepdeiicoB
OoubsnoTeKu
IHogxomut nis IMogxomut nis
JIXOIHT I JIXOIHT I IToaxoauT A1 MOOHIIB-
npocThIX 2D-urp u | Bcex TUMOB Urp, .
Hcnonbs3oBanne HBIX IIPUJIOKEHUN
00pa30BaTeNbHBIX | BKJIIOYAs CIOXK-
U TIPOCTBIX UTP
IIPOEKTOB Hble 3D-TpoeKThI

Br16op urpoBoro ABMKKa TOJDKEH OCHOBBIBATHCS HA MOTPEOHOCTSIX
KOHKPETHOro mnpoekTa. Pygame monxomut mns mpocteix 2D-urp, Godot
npeyiaraeT yHUBEpCcalbHbIE MHCTPYMEHTHI Uil co3aanus 2D u 3D-urp ¢
MOILHBIM BU3yalbHBIM penaktopoM, Kivy moaxoaut ansi MHOromiatdop-
MEHHOU pa3pabOoTKU, 0COOESHHO /11 MOOMIIBHBIX MPUIIOKEHUH.
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Cryn. FO.C. CeBacTbsiHOBUY
Hayu. pyk. non. M.®. Kymiankas

(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

TECTHPOBAHUE U NCITPABJIEHHUE OILIMBOK
B BEB-PAZPABOTKE C IIOMOIIbBIO Al

CoBpeMeHHbIE TEXHOJIOTUH UCKYCCTBEHHOT0 UHTeIeKkTa (Al) Bce ak-
TUBHEE BHEAPSIOTCS B Mpoliecc BeO-pa3zpadboTku. OCOOEHHO BaKHYIO POJIh
OHH WTPAIOT B TECTUPOBAHHUY U UCIIPABJICHUH OMMUOOK. biaromaps ncmomnb-
30BaHMIO Al pa3pabOTUYNKN MOTYT 3HAYMTEILHO TTOBBICHTH KA4€CTBO CO3/1a-
BaeMbIX BEO-TIPHIIOKECHHM, YCKOPUTH MPOIIecC pa3paboTKH 1 MUHUMHU3ZHPO-
BaThb KOJMYECTBO KPUTHUECKUX Oaros.

OnHOM U3 KIIIOYEBBIX BO3MOXKHOCTEH Al sIBisieTCSi aBTOMaTHYECKOE
oOHapykeHHue OmMOOK B KoJie. MICKyCCTBEHHBIN MHTEIJIEKT aHAIU3UPYET
JIOTUKY M CTPYKTYPY MPOTPaMM, BBISIBJISS MOTEHIIUATBHBIE TPOOJIEMBI eIIle
710 3aIlyCKa MPOEKTa. ITO OCOOEHHO MOJIE3HO B OONBIIMX KOMaHAAX, I/IE
BaYKHO IMOJJICPKUBATH €AUHBIA CTHIIb KOJA U MPEAOTBPAIaTh pacipocTpa-
HeHHbIe omnOku. Kpome Toro, Al akTUBHO UCIONIB3yeTCs JIsl TEHEPAIUH
TecToB. Ha OCHOBE CTPYKTYpBI KOJIa ¥ TMOJIH30BATEIBCKUX CIICHAPUEB, CH-
CTeMa MOYKET aBTOMaTHYECKH CO3/1aBaTh TECTOBEIE CIIyYar, OXBATHIBAIOIIHC
KaK 0a30BYI0, TaK W IMOTPAHUYHYIO JIOTHKY. DTO TIOMOTAaeT pa3paboTInKam
no0UThCsl 00JIEe MOJHOTO TECTOBOIO MOKPHITHS 0€3 HEOOXOJUMOCTH PyY-
HOTO HaIMCaHUs OOJIBIIIOTO KOJIMYECTBA TECTOB.

Al Taxxe uUrpaer BaXkHYIO pojb B oOecrieyeHun Oe3onacHocTd. OH
CIIOCOOEH BBISBIISITH YS3BUMOCTH, TAKHE KaK MEKCAUTOBBIE CKpUNTHI (XSS),
SQL-unbekuuu, CSRF-aTaku u 1pyrue Tunu4yHbie yrpo3sl. HekoTopbie nH-
CTpyMEHThI Ha ocHOBe Al HEe TOJBKO OOHAPY)KMBAIOT MOTEHIMATLHBIC
JBIPBI, HO U TIPE/IaraloT TOTOBBIE PEIICHUS JIJISl UX YCTpaHeHus. BaxkHbIM
MIPEUMYIIIECTBOM SIBJISIETCSI BO3MOKHOCTD aHAJIM3a JIOTOB 1 OITHOOK B peaib-
HOM BpeMeHH. Al-cucTemMbl YMEIOT pacro3HaBaTh aHOMAJIMH, OMPEICIISTh
4acTOTy COOEB M YKa3bIBaTh HAa X MPHUYMUHBI JaKe KOTJa OIMNOKA IMPOSBIs-
eTcsl HecTaOmibHO. Cper TOMyJISIPHBIX WHCTPYMEHTOB MOKHO BBIJICITHTH
GitHub Copilot, koTopslii mpeasiaraet pparMeHThI KOJa U TI0JICKa3bIBAET UC-
IpaBJICHUS Ha OCHOBE KOHTeKcTa. MHCTpyMeHT Snyk momoraeT aHamu3upo-
BaTh YS3BUMOCTH B CTOPOHHMX 3aBUcUMOCTsX. [Lnardgopma Testim.io mpen-
JaraeT aBTOMAaTH3aIluI0 TeCTUPOBaHUS MHTEpPEicOB Ha 0a3e MCKYCCTBEH-
HOTO WHTEJUICKTa. DTH MHCTPYMEHTHI 3HAYUTEIBHO YIIPOIIAOT PYTHHHBIC
MPOIIECCHl U COKPAIIAlOT BpeMs, HEOOXOAUMOE /I TECTUPOBAHUS U OT-
naaku. Takum o0pa3om, ucrnosib3oBanue Al B mporiecce TeCTUPOBAHUS U UC-
paBJIeHUS OMMOOK B BeO-pa3paboTKe MO3BOJIIET YCKOPUTH pa3paboTKYy, Mo-
BBICUTH CTAOMIIBHOCTh M 0€3011aCHOCTD MPUJIOKCHHUH.
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Cryn. 1.B. S3BuHCKMi
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(xadenpa napopmaruku u BeO-au3aiina, bI'TY)

OBJIAYHBIE TEXHOJIOT'UHN
B PABPABOTKE TPOI'PAMMHOI'O OBECIIEYEHUA

O6maunsie TexHomoruu (OT) mpencraBasaroT cobol MoOJETh MPeao-
CTaBJICHUS BRIUMCIUTEIBHBIX PECYPCOB (CEPBEPOB, XPAHWIIHILL, 0a3 JAHHBIX,
cetelt, nporpammuoro odecneuenus (I110) u npyrux [T-cepBrucoB) uepes uH-
TEpPHET C OIUIaTOM Mo (aKkTy HCMOIb30BaHUs. B kKoHTekcTe pazpadoTtku 110
OHHU UTPAIOT KIIOYEBYIO POJIb, TPAaHCHOPMHUPYS MOAXOIBI K CO3AaHUIO, TE-
CTHUPOBAHUIO, Pa3BEPTHIBAHUIO U COTPOBOXKACHUIO PUII0KEeHUH. OCHOBHbBIE
npeumyiiectsa ucnons3oBanus OT B pazpabotke [10:

— MacCHITabOMPyeMOCTh ¥ THOKOCTh pecypcoB — 0OJauHbIe TIaT(HOPMBI
HO3BOJISIIOT OBICTPO YBEIUYMBATH WM CHUXKATh 00BbEM JIOCTYITHBIX PECYPCOB B
3aBUCHMOCTH OT TEKYLIMX NMOTPEOHOCTEN MpoeKTa 0€3 3aTpaT Ha PU3UUECKYIO
MH(PACTPYKTYpY;

— IOCTYIIHOCTh U COBMECTHasi paboTa — pa3zpaboTUuKu MOryT pabo-
TaTh C JIOOBIMU MHCTPYMEHTaMH U (paillaMu U3 JH000M TOYKH MHUPA, YTO
0COOCHHO Ba)KHO MPH paclpeneCHHON KOMaHIe M THOKUX METOJI0JIOTHUIX
pa3palboTKH;

—aBromaTtuzauus mnpoieccoB — CI/CD (HenpepbIBHAs WMHTErpalus
U JI0CTaBKa) B 00JIaKe YCKOPSIET BbIX0/1 OOHOBJIEHUHN U CHUXKAET KOJIMYECTBO
OITMOOK 3a CYET aBTOMATHYECKOT'O TECTHPOBAHUS U Pa3BEPTHIBAHUS;

— sKOHOMHYEeCcKast 3 (HEKTUBHOCTh — CHMIKAKOTCS 3aTpaThl Ha 000py-
JIOBaHME, aAMUHUCTPUPOBAHUE U O0CITy)KMBaHHE CEPBEPOB, TaK KaK ITH 3a-
nayn OepyT Ha ceOst o0IayHbIe TPOBAIEPHI;

— BBICOKUI YPOBEHb 0€30IIaCHOCTH U PE3€PBHOTO KOMMPOBAHUS — 00-
JavHble TIaTGOPMbI 00ECTIEUNBAIOT YCTOMYMBOCTD K COOSIM, 3aIUTY JaH-
HBIX U COOTBETCTBHE TPEOOBAHUSAM K HHPOPMAIIMOHHOM 0€30MMacHOCTH;

— MOJIEP’KKA COBPEMEHHBIX TEXHOJIOTUH — 00JIaYHbIe PEIICHUS TIPe/-
JararoT TOTOBYIO MHTETPAIUI0 C MHCTPYMEHTAMHU MAIIMHHOTO OOYyYeHHS,
AHAJINTUKHU, MUKPOCEPBUCHOMN apXUTEKTYPOU U KOHTEHHEPU3ALIUEH;

— rao0anbHas TOCTYITHOCTh — 00JauHbIe MPUIIOKEHHSI MOTYT pa3Bep-
THIBAThCSA B HECKOJIbKMX reorpauyeckux 30Hax, ooecrieunBasi HU3KUE 3a-
JIEPKKU U OTKa30yCTOWINBOCTb.

OT obecrnieunBarOT HE TOJBKO YCKOPEHHUE MPOIIECCOB, HO U MOBBIIIIE-
HUE KayecTBa KOHEYHOro mpoaykra. biaromaps ruOkoctu, macimradbupye-
MOCTH U MHO>KECTBY BCTPOEHHBIX HHCTPYMEHTOB, 00JIauHbIE PEUICHHS CTa-
HOBSITCSI CTAaHJIAPTOM MHAYCTPHUH, YCKOPSAS BHEIPEHNE NHHOBALUN U MTOBBI-
11ast KOHKYPEHTOCIOCOOHOCTh MPOTPaMMHBIX MPOTYKTOB.
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MUKPOAHUMAIIMA B UHTEP®ENHCAX: KAK HEBOJIBIIIUE
JAETAJIM YIYUYIHAIOT UX

MukpoaHuMaluu — 3To HEOOJBIINE, €/]Ba 3aMETHBIC JIBH)KCHUS DJIC-
MEHTOB TOJIb30BATEIBCKOTO HMHTEpdeiica, KOTOpbIe MOMOTAIOT HANpPaBUTh
BHUMAaHUE M0JIb30BATENIS, TOATBEPAUTH JEUCTBUS WIIM BU3yaTU3UPOBATH U3-
MEHEHHSI COCTOSIHUSI. DTU AJIEMEHTHI HE SIBIISIFOTCS MPOCTO YKPAIICHUEM —
OHM BBITIOJIHAIOT (PYHKIIMOHAJIBHBIC 3a7a4H, CBSA3aHHbBIE C BOCIIPUITUEM HH-
Tepderica, B3auMoaeicTBueM ¢ HUM. OCHOBHBIE ()YHKIIMHA MUKPOAHUMAITHI:

— CUTHAIM3HUPYIOT MOJIb30BATENIO O PE3YJIbTaTaX €ro JCUCTBUM, OA-
TBEp XK asi, YTO CUCTEMA UX paclo3Halia u oopadborana. Hampumep, nsmene-
HUE [IBETa KHOIIKHU [IPU HAXATHH;

— TIOMOTaIOT MOJIb30BaTENSM IOHUMATh CTPYKTYpY UHTepderca u ux
TEKYIlIE€ MECTOMNOJIOKEHNE B MIPUJI0KeHUU. HanpuMmep, mitaBHbIE IEPEXOIbI
MEK]ly SKpaHaMH WK pa3/iesiaMH CO3Aal0T OUTYIIEHHUE IIEIbHOCTH U TIOCIIE-
JIOBAaTEIbHOCTH;

— MOTYT IPEAYNPEKIATh MOJIH30BATENIEH O MOTEHIIMAIBHBIX OIIUOKaX
WJIM HEKOPPEKTHBIX JAehcTBusX. Hanmpumep, BuOpanus mosist BBojaa Mpu He-
MPAaBUWJIBHOM 3aII0JTHEHUN CUTHAIIM3UPYET O HEOOXOUMOCTU UCTIPABIICHUS;

— IOMOTaOT 00yuaTh MOJb30BaTeNsl pabore ¢ uHTepdeiicom 06e3
HEOOXOJMMOCTH YUTaTh UHCTPYKIMU. Hampumep, aHUMUpOBaHHOE yKa3a-
HUE€ Ha CBaiiI, MOSIBJIEHUE MOJICKA30K WU JEMOHCTpalus (GyHKIIMOHAIBHO-
CTH 3JIEMEHTA [IPU MEPBOM 3aITyCKe;

— MOTYT BHM3yalIbHO «CBSI3aTh» J[BAa COCTOsTHUSI MHTepdeiica, nenas
CMEHY PKPaHOB WJIM U3MEHEHHE KOHTEHTa MEHee PE3Koil 1 O0Jiee TUIaBHOM.
DT0 0COOEHHO BAXKHO MPU MEPEX0axX MEXKIY CTPAHUIAMU, TIOSIBJICHUH MO-
JAJIbHBIX OKOH WJIM PACKPBITUH CIUCKOB;

— C TIOMOIIBI0 aHMMAlMU JU3AHEP MOMKET YIPaBIATh BU3YaAJIbHOU
Uepapxueil: IoAUepKHYTh BaXKHbIE 3JIEMEHTBI, HAllPaBUTh B3TJISA]1 ITOJIb30Ba-
TN B HY’)KHOE MECTO;

— aHUMAalMM YacTO HCIOJIb3YIOTCS NJis BU3yalM3allMd OKOHYAHUS
NEeUCTBUM: 3aBEpIICHUE 3arpy3Ku, OTIpaBka GopMbl, (HUHAT TOKYIKH. DTO
MOBBIIIAET YBEPEHHOCTD MOIB30BATENS B TOM, YTO BCE MPOILIO YCIIEIIHO.

MukpoaHuMalud CHOCOOCTBYIOT YJIYUIIEHHUIO MOJIb30BATEIBCKOTO
OTBITA 3a CUET MPEIOCTABICHUSI OOpAaTHOM CBSI3U, 00JIETYEHUS HaBUTAIWU,
Mpe0TBPAICHHUs OMMOOK U MOBBIIIIEHUS O0IeH MPUBJIEKATEILHOCTH MPO-
nykTta. OqHaKO OHU JTOJDKHBI OBITH TPOyMaHbl U YMEPEHHO MCTIOIh30BaHbI
JUTSL CO3/TaHMSI SCTETUYECKH MPUATHBIX HHTEP(HEHCOB.
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BJIUSHUE HAIIMOHAJIBHBIX OCOBEHHOCTEM
HA CTUJIMCTUKY TPA®UUYECKOI'O JU3AMHA

Kaxpnas crpana nmeeT CBOM CUMBOJIBI, IIBETa U (DOPMBI, KOTOPBIEC OT-
paxkaroT e€ ncropuro u MeHTanuTeT. CkanaunaBus, Adpuka, SAmonns, Mek-
CUKa W CJIaBSTHCKHE CTPaHbI ObLTN BHIOPAHBI 32 X YHUKAIHHOE BIMSHUE HA
rpaguueckuil 1u3aitH, 00yClIOBIEHHOE reorpauyecKuM MoJI0KEHUEM, UC-
TOPUYECKUM HACJIEAUEM U KyJIbTYPHBIMU OCOOCHHOCTSIMHU.

B ckanauHaBCKHX CTpaHax TpadUuecKuil Tu3ailH XapakTepu3yeTcs
MPOCTOTOM, (PYHKIIMOHAIBHOCTHIO, OCOOBIM BHUMAHHUEM K MPUPOJIE U KU-
BOTHOMY MHUpY. L[BeToBble coueTaHusi OOBIYHO COJAEpKAT CIIOKOWHBIE U
HelTpasibHbIe OTTeHKU. Hanbonee yacTo mpuMeHsItoTCSl OTTEHKU ceporo, Oe-
»eBoro u royooro. ['paduueckuit nuzaitd crpan AGpuky oTauvaeTcs mnpe-
oOJnalaHNEeM T€OMETPHUH, TPATUIIMOHHBIX Y30POB  CUMBOJIOB, KOTOPbIE OT-
paXXarT YHUKAIBHOCTh KYJIbTYpbl KOHTUHEHTA. Jlu3aliHEephl NeNarT yrop
Ha nepegady CUJIbl U JyXOBHOCTH. CTOUT OTMETHUTh, UTO JJ1s1 ahPUKAHCKOTO
JIA3aiiHa XapaKTEPHbI TEIUIbIC TPUPOIHBIE IIBETA, 4 UMEHHO OTTEHKHA KOpHY-
HEBOTO, 0E€KEBOI'0 M MECOYHOro. SIMOHCKUN JW3aliH OTJIMYaeTCs MUHUMA-
JIU3MOM CO 3HAYUTEIbHBIM BIIMsIHUEM Kayuurpaduu. [TonydyeHue rapmoHun
MEXKIYy TEKCTOM M TPOCTPAHCTBOM JIOCTUTAETCA 32 CYET UCIIOJIB30BAHUS TPa-
JTUIUOHHBIX HEPOrIU(OB U reomeTpuyeckux popm. KiroueByro posib B qu-
3allHE UTPaeT KOHUEILUS «Ma» — IIPOCTPAHCTBO WUJIM UHTEPBAJl, CAMBOJIN3HU-
PYIOIIAN MYCTOTY YW MPOCTOTY. BaKHOM COCTABIIAIONMIEH B JW3aHE SIBJIS-
IOTCS [1B€Ta. B KauecTBe OCHOBHBIX LIBETOB ANOHMHU BBIICISAIOT KPEMOBBIM,
KpacHbI, cuHuid 1 3eneHbil. Ha rpaduueckuit nuzaitn B Mekcuke BiusieT
KYJIbTYPHOE HACJIeAUE aluTEeKOB U Maus. [[n3aliHEpbl MPUMEHSIOT Kpacod-
HYIO LIBETOBYI0 I'aMMy, '€OMETPUIO, HallMOHAJIbHbIE OpHaMEHThl. Kpome
ATOTO, YacTO B pabOTax MepeaaroTCsi MOTUBBI U OCOOEHHOCTH HApOJHBIX
Npa3HUKOB, HanpuMmep, JHga mepTBbiX. B rpaduueckom nuzaitHe ciaBsiH-
CKMX CTPaH MPOSBJISIIOTCS 3JIEMEHTBI HAPOJHOTO UCKYCCTBA, TAKUE KAK BbI-
IIMBKA U JPYTye pasHOOOpa3Hble OPHAMEHTHI, KOKIbIA U3 KOTOPHIX HECET
CBOM YHUKAJIbHBIN CMBICII. TpaJlMIIMOHHBIC 3HAKU U CUMBOJIbI TAKKE UTPAFOT
BAKHYIO poJib. CIIaBSIHCKUI TU3alH OTJINYAETCS IPKOW IBETOBOW MAJIUTPOM,
KOTOpasi OTpakaeT KpacoTy Mpupoabl. Tak, mpeoOaagaroT KpacHbIH, 3ei1é-
HBIW U 30JI0TOM I[BETA.

Takum oOpa3oM, KyJIbTypa OKa3bIBACT 3HAYUTEIILHOE BIIUSHHE Ha TPa-
dbuueckuii qu3aiiH, onpeenss BEIOOp uaeH, BeToB, opM U MOTUBOB, MTPH-
CYyLIMX KaXKJIOW CTpaHE WJIA PETUOHY.
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MPOLIEAYPHASI TEHEPAIIMS YPOBHEM B UNITY

JIist co3gaHusi JOKalui ypOBHEW C psIIOBBIMU MPOTHUBHUKAMH aK-
TUBHO HCIIOJB3yeTCA MpolieaypHas renepanusi. OHa HeoOXoauma st TOro,
yTOOBI CO3J]aBaTh ISl KaXJOro 3a0era yHUKaJIbHBIM UTPOBOM OMBIT M3-3a
Pa3TUIHOTO PACIIOIOKEHUS YKPHITUNA U 0OBEKTOB CIICHBI.

JUtst co31aHMs OTIMYAIOUIUXCSI MEXTY COO0M ypOBHEW HCTIOIb3YETCS
aBTOreHeparop. I 'eHepaiys mo3BosieT CO3AaTh HAMIOJIHEHUE IJIsT YPOBHS U3
npedadoB, KOTOPhIE YCIOBHO MOXHO Pa30UTh Ha JIBE OOJBIIME TPYIIIIHL:
Talsbl ¥ 1eKop. Talmel (IUIMTKA) — 3TO Kapkac Oyaymiero ypoBHs. B Hero
BXOJIAT CIEAYIONIME OOBbEKTHI (OMIIMOHAIBHO): TIOJI, CTEHBI, JBEPH, OKHA,
Kpbiia. B pegakrop mobasmisieTcs ciucok mpedadoB, KOTOpble OYIyT UC-
MOJI30BAThCS JJIs 3aII0JIHEHUS COOTBETCTBYIOIIETO BUA Tailsia Co Cleayto-
HIMMU [apaMeTpamu: o0bekT mnpedaba; Bec 00BEKTa: UCIONB3YETCs IS
TOTO, YTOOBI AITOPUTM MOHUMAJI, KAKOW MPOIEHT TAJIOB KOHKPETHOTO Tpe-
¢daba ucronb30BaTh JJIs TEHEPAIMK; CMEIICHUE TOJIOKEHUSI U BpalllCHHUS,
yTOOBI MOYKHO OBLIIO MOJIOTHATH KOHKPETHBIE TTpedaldbl mo 1 oO1uii y30p 6e3
WX HEMOCPEICTBEHHOTO n3MeHeHus; nepemenHas isAllowDecor: bool-niepe-
MEHHas, OTBEYAIOMIas 32 TO, MOKHO JIM pPa3MeIaTh MMPU TCHEPAIUN Ha dTUX
00BEKTax ANEMEHTHI JeKopa. BaxkHO OTMETHTh, 4TO Npedalbl TAMIOB IS
1oJia, CTeH W JIBepei JODKHBI OBITh OJMHAKOBOTO pa3zmepa. OgHako mpe-
(balb1 AeKopa 1moJia U CTEH MOTYT OBITH JIF0OOTO pazMepa. ['enepaTop pasne-
JISIET UTPOBBIC OOBEKTHI HAa TPU KaTETOPUH: TIEPCOHAXKH, IEKOP T0JIa U IEKOP
CTEH. DTH KaTerOpuu MPUMEHSFOTCS TOJIBKO K TOMY, KaK Pa3MellatoTCs 3TH
OOBEKTHI, 1 UX COOTBETCTBYIOIINM «seed» (mapaMeTp paHIOMHU3AINHN pa3-
MereHus). TeXHu4ecku, 10001 UTPOBOI 0OBEKT MOXKET ObITh YKa3aH B JIIO-
OoM KaTeropuu.

[Tocne ykazanusi Bcex mapamMeTpoB MOXKHO CT€HEpUPOBATh YPOBEHb.
Ckpunt reHepupyeT U TpynnupyeT oObEKThl M BBIBOJUT MX Ha CIICHE IO KO-
OpaWHATaM CO3JaHHOTO O0BEKTa, K KOTOPOMY NPHBSA3aH CKPHUMT. DTO
MO>KHO CJIeJIaTh KaK B PEIaKTOPE CIIEHBI, TaK U (JOHOM BO BpPEMS 3aImyIIcH-
HOTO Tporiecca urpkl. [locne Toro, kak ypoBeHb Oy1eT CreHepUpPOBaH, HEOO-
XOJIMMO TIPOU3BECTH €T0 «3aleKaHue JJIs IPaBUILHOW paOOTH HaBUTAITUU
Navmesh. Jlns sroro ucnons3yercs kiacc NavMeshBakerUtility. Knacc
ouuIinaet npeaslayme nanabie NavMeshSurface B ciiene u renepupyet Ho-
BbIC HA OCHOBE YCIIOBHH IS ONpeAeNieHHBIX obmacTeil. ITo obecreynBaet
CHI)KEHHUE HArpy3KH Ha MPOIECCOP M ONTUMUZUPYET TpaduKy s UTPOKA.
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OCOBEHHOCTM JIEBEJI-IU3AMHA XOPPOP KBECTOB

JKaHp KOMIIBIOTEPHOW MIPBI — 3TO KaTETOpHsl, KOTOpas ONpPEAEIIseT
HaOOp 00IIUX XapaKTEPUCTHK, MPUCYIINX UTPaM OMPEACIEHHOTO TUIIA. DTO
MOXET BKJIKOYATh CIO’KETHBIE DJIEMEHTBI, TUIT B3aUMOJEHCTBUS C UTPOKOM,
MEXaHUKU U CTWib. KaHpbl MO3BOJSIOT UTPOKAaM Cpa3y IOHATb, KAKOIO
OIbITA MOKHO 0KHUAATh OT Urpbl. JKaHp UTPphl «3a0bIThIE CTEHBD — IPHUKIIO-
YEHHUs C BJIEMEHTAMH XOppopa M royIoBOJOMOK. [IpukitoueHus ¢ sneMeH-
TaMU XOppopa ObLIN BEIOpAaHbI OJarogaps UX NOMYJISPHOCTH U CIIOCOOHOCTH
OOBEAUHSATH YBIIEKATEIIbHOE TOBECTBOBAHUE C AKTUBHBIM YYaCTHEM UTPOKA.
Takue urpbl N03BOJIAIOT UCCIIEA0BATh OKPYKAIOIIUKU MUP, pELIaTh 3a1a4u U
BBITNIOJIHATH KBECTHI, IOTPYXkasi B aTMOc(epy 3arajikiu U HalpsLKEHUS.

IIpuknroyeHyeckue Xoppop-urpbl aKLEHTUPYIOT BHUMaHUE Ha IIpopa-
OOTKe CIOXkeTa, IEpCoOHaXe u aTMoc(epsl, IO3BOJISAS UTPOKY CTaTh YACThIO
3aXBaTHIBAIOIIEH W Iyrarolleld UCTOPUHU. DTOT JKAHP UACAIBHO IMOAXOIUT
IUIl CO3/1aHMS HACBILIEHHOI0, UHTEPAKTUBHOIO MHUpPA, HAIIOJIHEHHOTO Taii-
HaMH U HEOXKUJTAHHOCTAMU. HacTO UCITONIB3YIOTCS DIEMEHTHI IICUXO0JIOTYe-
CKOT'O HaIpsIKEHUs1, YTOObI YCUIIUTh YyBCTBO CTPaxa U HEONPEIEIEHHOCTH.
WUrpoku CcTankuBaroTCA ¢ MOPAJIbHBIMU JUJIEMMaMH, YTO JOOABISAET TIIy-
OMHBI IEPCOHAKAM U 3aCTABIISIET UX NEPEKUBATH KAXKI0€ PEIICHHUE.

BuzyanbHbI CTHIIb UTPBI CO3AETCS B MPAYHOU M TPEBOKHOM MAaHEPE,
YTOOBI YCHJIMTh aTMOC(EPY 3aralOYHOCTH U HANpsKEeHUs. JIoKaluu BbIIOJ-
HEHbI B TEMHOM LIBETOBOM raMMe ¢ mpeo0iIalaHueM CepbIX, KOPUUHEBBIX U
OPUTYHIEHHBIX TOHOB, MOMYEPKUBAIOUIMX OIIYyIIEHUE 3a0pOIIEHHOCTH U
ynanka. IlepeBepHyTble U pa30uThIe TPEAMETHI, MOTPECKABIINECS CTEHbI U
TYCKJIO€ OCBEIIEHUE CO3/1at0T A((DEKT 3amyCTeHHsI U TPEBOTH, IIOTPYyKasi UT-
pOKa B MUp, IIe KAKI0E IEUCTBUE COIPOBOXKIACTCS OLLYIIIEHUEM OIAcHO-
ctu. JIokaluu BKIIOYAIOT CTAPTOBYIO KOMHATY, KOPUIOP, KAOMHET JOKTOPA,
IJIaBHBIN o¢uc, 0010 KOMHATY U JIOKAIHUIO ¢ ucnbiTanueM. Kaxnas noka-
1Sl UMEET CBOM YHUKAJIbHBIA BU3yaJIbHbIN OOJIMK, HO BCE OHU OOBEIUHEHBI
oOuieit MmpauHoit armocdepoit. CTUIMCTHKA UTPHI UTPAET KIIOYEBYIO POJIb B
nepenaye €€ HaCTPOEHUS U SMOLIMOHAIIBHOTO BoctipusATHs. OHa co31aéT at-
Moc(epy MOCTOSIHHOTO HAINPSIKEHUs, TJIe UTPOK MOTPyKaeTcsl B KCCIIEI0Ba-
HHUE MUPA, HAMIOJJTHEHHOTO TalHAMU U OMACHOCTAMU. Takou mOoAXO0[ JAEJIacT
UTPYy 3aXBaThIBAIOLIEH JIJIS T€X, KTO LIEHUT MpayHble U aTMOC(epHbIe Mpu-
KJIFOUEHUS C 3JIEMEHTAMH T'OJI0BOJIOMOK.
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OCOBEHHOCTU NPOEKTUPOBAHUS UHTEP®ENCA
B BU3YAJIbHBIX HOBEJIVIAX

[Ipouecc co3manust MPOTOTUIIOB MHTEpdeiica SBISETCS KIOYEBBIM
3TaoM B pa3paboTKe BU3YaJbHON HOBEJUIBI, TaK Kak MO3BOJIET 3apaHee
OLICHUTh YA00CTBO B3aMMOJEICTBUS, BU3YaJbHYIO CTPYKTYPY U IPOTECTH-
pOBATh JIOTUKY MOJIb30BATEIBCKUX CLIEHAPUEB J0 peaau3aluud (GUHAIBLHOTO
nu3aiiHa. [IporotunupoBanue Benock B Figma — nomyisipHOM HHCTPYMEHTE
st UX/Ul-nu3aitna. B He#t Obutn pa3paboTaHbl HHTEPAKTUBHBIE MAKEThI
HKPAHOB, BKJIKOYAs ITIaBHBIA YKpaH, MEHIO HACTPOEK, IUAJIOr0BOE OKHO U UH-
Tepdeiic B3auMoielcTBUsl ¢ MUHU-UTpaMu. braronapst Figma crtano Bo3-
MO’KHBIM BU3YyaJIU3UPOBaTh CTPYKTYpy MHTepdeiica, IpoayMaTh KOMIO3H-
LU0 3JIEMEHTOB, ONPEACIIUTh BU3YAIbHYIO0 UEPAPXUIO, & TAKKE IPOTECTHU-
pOBaTh CLICHAPUU IIEPEXOI0B MEKIY DIKPAHAMMU.

B pesyinbrare rinaBHOe MEHIO BKIIIOYAET 4yeTbipe KHOIKHU: «HoBas
urpa», «3arpy3utb», « Hactporikm» u «BbIxo», a TakKe JIOTOTHUII BU3YaJIb-
HOW HOBEJUIbL. KHOIKY pacmoioxkeHbI 10 HEHTPY 3KPaHa, a JIOTOTHUIT pa3Me-
IEH HAJ MEHIO. DJIEMEHThI UHTEp(eiica BHICTPOCHBI BEPTUKAIBHO, UCXOIS
U3 MPUOPUTETHOCTU (YHKIMI mis urpoka. MHTepdeilc okHa HacTpoek
BKJIFOYAET 3ar0JIOBKU NTApaMETPOB U KHONIKH, MPEIHA3HAYEHHBIE IS UX W3-
MEHEHHS. ODJIEMEHTBHl CTPYIIIMPOBAHBI B COOTBETCTBUU C KaTErOPHUSIMU
HACTPOEK, Ha KOTOPbIE OHU BO3ACHCTBYIOT: PEKUM JKpaHa, IPOIYyCK TEKCTA,
CKOPOCTb TEKCTa, CKOPOCTh aBTOYTEHUSI, TPOMKOCTb MY3bIKH U 3BYKOB.

OnuH U3 5KpaHOB C NPEICTABICEHHON TOYKON IPUHATHUS PELLIECHUS CO-
JIEpKUT B ce0e J1Ba TEKCTOBBIX BbIOOpA, IPEICTABICHHBIX B BUJI€ TOPU30H-
TaJIbHO PACIOJIOKEHHBIX KHOMOK. KHOIIKM HAaxXonsATCs IO LEHTPY JKpaHa.
BHyTpH KHOIIOK PacCIIONIOKEH TEKCT ¢ PEIUIMKAMMU, I IPUHATUS PELUICHUN.
HaxxaB Ha oJHY M3 HUX, MOJIB30BATEIb MOXKET clienaTh BbIOOp. Takoe pac-
MOJIOKEHUE OO0YCIIOBJIEHO HEOOXOAMMOCTHIO aKLIEHTUPOBAHUS BHUMAHMS
MIOJIb30BATENSI HA BAYKHOCTh NPHUHATHS PELICHUS] W, YTO OHO B KOHEYHOM
UTOT€ MOKET MPUBECTHU K IPYTOl KOHIIOBKE BU3YaAJIbHOW HOBEILIBI.

Takke ObUIM CHPOEKTUPOBAHBI MPOTOTUIIBI UHTEPPEHCOB TIIaBHOTO
MEHIO, OKHA HACTPOEK U MUHH-UTP, JEMOHCTPUPYIOLIUX Pa3MELICHUE DJie-
MEHTOB. DTO MO3BOJIMJIO MPOBECTH TECTUPOBAHUE yAOOCTBAa B3aUMOIECH-
CTBUS ¢ UHTEPGEHCOM 1 BHECTH HEOOXOIMMBIE YITyUIlleHUsI B UHTEp(ericC.

68



YK 004.921
Cryn. I1.A. ManbueBa

Hayu. pyk. nou. O.A. HoBocenbckas
(xadenpa napopmatuku u BeO-nu3aiina, bBI'TY)

OCOBEHHOCTH IPOEKTUPOBAHMUS BU3YAJIBHBIX
HOBEJLIJI 10 IUTEPATYPHBIM ITPOU3BEJIEHUAM

BusyanbHas HOBeJJIa — 3TO >KaHP MHTEPAKTUBHBIX KOMIIBIOTEPHBIX
UTp, KOTOPBIN cOoueTaeT B ceOe IIEeMEHTHI TEKCTOBOTO MOBECTBOBAHMSI, TPa-
(GbuKH U My3BIKH, YaCTO BKIJIIOUAIOIIUI BHIOOPHI UTPOKA, BIMSIOIIME HA Pa3-
BUTHE CIOXETa. DTOT XKaHp OepeT cBOe Havyaslo B SIMOHUU U C TEX NOp 3Ha-
YUTENBHO PACIPOCTPAHUIICS 110 BCEMY MUPY, CTaB BaKHOM YaCThIO relMep-
CKOM KyJbTypbl. OCHOBHOM 0COOEHHOCTHIO BU3YaJIbHOM HOBEJUIBI SIBJIIECTCA
TO, YTO OHA OPUEHTUPOBAHA HA BOCIPUSITHE CIOKETA U TIEPCOHAKEH, a HE HA
CJIOXHBIE MEXaHUKH UTPOBOTO npouecca. rpok B3anMOAEHCTBYET C UTPOU
B OCHOBHOM Y€pE€3 UTEHUE TEKCTa, BEIOOPHI U POCMOTP U300paKeHUI.

['oBapa ®@unnun JlaBkpadt sBIsSETCS KYJIbTOBBIM aMEPUKAHCKUM IH-
caTesieM, U3BECTHBIM CBOMMU IIPOM3BEICHUSAMM B JKaHpE yKaca, HAyYHOU
danTactuku U ¢oHTE3U. JlaBKkpadT co3qan yHUKAIbHYIO MUDOIOTHIO, U3-
BecTHYIO Kak "3oB Ktynxy", B paMkax KOTOpOH OOBEAMHSIIOTCS JPEBHHE
O0ru, BCEJICHHbIE U KOCMUYECKUN yKac. CIOXKEThI €ro MPOU3BEICHUI YaCcTO
UCCIENYIOT IPEeesbl YeIOBEYECKOTO TTO3HAHUS U BOCIIPUSATHS, TAK)KE KOH-
LEMINI0 OECCMBICIIEHHOCTH CYIIIECTBOBAaHUSI Ha (POHE OECKOHEUYHOU BCEJICH-
Hoil. IlepeBon npoussenenuii JIaBkpadta B popMar BU3yaIbHONH HOBEILIBI
MpeACTaBIIIeT COO0 MHTEPECHBI U MHOTOTpaHHbIi potecc. OCHOBHOM 3a-
Javyeil sSBIseTCA COXpaHeHUue aTMOC(HEpPHOCTH OPUTHHANA, KOTOPBIM HAMOJI-
HEH MHCTHKON M KOCMHYECKUM YXKAacoM, IPHU 3TOM HY>KHO aJanTUPOBATh
MOBECTBOBAHHUE JJI1 MHTEPAKTUBHOIO (hopmMara.

B pe3ynbrare ananuza ObLIM BBISBIEHBI CIEIyIOIINE TPEOOBAHUS:

— YHUKAJIbHBIM BU3YyaJIbHBIN CTUJIb;

— UHTEPECHBIN CIOKET U IIPOIKCAHHBIE IEPCOHAXKY;

— KaY€CTBEHHOE 3BYKOBOE CONPOBOXKICHHUE;

— pa3BETBIICHUE CIOKETA, JJI OOJIbIIICH PEUTrpadeTbHOCTH;

— JIOTIOJIHEHHUE TEUMILIES MUHU-UTPAMH.

He crout 3a0biBaTh Mpo TO, UTO Ja)Xe caMasl MpocTas Urpa MOXKET
yBJIEUYb UIPOKA, €CJIM €€ UTPOBOU JIM3aiiH, CLIEHAPUH, YIIPABJICHUE BBIIOJI-
HEHbI KauecTBEeHHO. Jlaxke B UTphl 0€3 pa3BETBICHUI CIOXKETA JIFOJIU UTPAIOT
CHOBA U CHOBA, €CJIM IEPCOHAXKU UHTEPECHO MPOIUCAHBI, & CLICHApUA OCTaB-
JSIeT MECTO IJisi IUCKYCCHM W MHTeprnpeThpoBaHus. MHTepecHas urpa no
MOTHBaM JIMTEPATYPHOrO MPOU3BEICHUS — 3TO BU3YaIbHBINA CTUJIb U TIEPCO-
HaXXH, PO KOTOPBIX XOUETCs AyMaTh U (paHTa3upoBaTh AaxKe MOCIIe 3aBep-
LIIEHUS UTPBI.
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OCOBEHHOCTH PASPABOTKH BU3YAJIBHBIX HOBEJLJI
B CTUJIMCTHUKE JIPAMbI

BusyanpHas HOBelIa MpeACTaBIsieT cOOON MHTEPAKTUBHYIO (popmy
ITIOBECTBOBAHHS, T/I€ TIOJI30BATENIb IPUHUMAET YYACTUE B PA3BUTUU CIOKETA
4yepe3 BEIOOPHI, BO3ICHCTBYIONMINE HA JATbHEUIIINE COOBITHS.

[Ipu apganTanuuy kaHpa Apambl B CTPYKTYPY BU3YaJIbHOW HOBEJUIBI
pa3pabOTYMKy HEOOXOIMMO YUUTHIBATh ClICHU(PUIECKUE TPUHITUIIBI IpaMa-
TYpPTUH, aKUEHTUPYSI BHUMAHUE HA PACKPBITUU NEPCOHAXKEN, SIMOLIMOHAIb-
HOM BOBJICUEHHOCTH M KOH(JIMKTHOCTH MOBeCTBOBaHMS. KitoueBbIM diie-
MEHTOM JPaMaTUYECKOrO >KaHpa SABJISIETCA MOCTENEHHOE U PEATTUCTHYHOE
pacKpbITHE BHYTPEHHUX IEPEKUBAHUN TepoeB. B BU3yallbHOW HOBEIUIE
ATOTO MOYKHO JIOCTUYb C MOMOIIBIO JUAJIOTOB, NX PEAKIUU HA T€ WU UHbIC
cutyaruu. Urpoky mpeasiaraetcsi BBIOpaTh MyTh, IO KOTOPOMY TOMIET Tep-
COHaX. ['epou HE OJKHBI OBITH OJTHO3HAYHBIMHU: MX MOCTYNKH OOYCIOB-
JIEHBI MPEIBICTOPUEHN, IMOLIMOHATIBHON HECTAOMIIBHOCTHIO, COMHEHHUSIMU U
BHYTPEHHUMU KOH(]mKTamu. Takum oOpa3om, Apama CioCOOCTBYET IMIIa-
TUW UTPOKa U ero Oosiee riayOoKoH cBsi3u ¢ moBecTBOBaHWEM. OCHOBY Jipa-
MaTHUYECKOTO CIOKETa COCTaBISIET KOHPIUKT. OH MOXKET ObITh 00YCIIOBIICH
MEXKJIMYHOCTHBIMU OTHOILICHUSIMU, JaBJICHUEM OOIIECTBA, TParudyeCKUMU
oOcrosTeNnbCTBAMU. JpaMaTHuecKuil CIOKET, KaK MPaBUIIO, Pa3BUBAETCS 1O
HapacTarolleil — OT 3aBA3KHU, Yepe3 CEPUI0 00OCTPAIOIIUXCS KOH(DIUKTOB, K
KyJIbMUHAIMU ¥, B 3aBUCUMOCTH OT MOJKaHpPa, K KaTapCucCy WK Tparnye-
ckoMy ¢uHany. CTpyKTypa BU3yaJIbHOW HOBEJUIBI HEJMHEWHas. B 3aBucu-
MOCTH OT BBIOOpA UTPOKA, EMY MOXKET CTaTh JIOCTYIHA OJ{HA U3 BETBEU CIO-
era. Pa3Bsa3ka BU3yallbHOM HOBEIUIbI OJIHA MJIM UX HECKOJIBbKO. B mepBom
CJIy4ae €CThb BO3MOKHOCTh PUAATH ONPEICIICHHYIO OKPACKY B 3aBUCUMOCTH
OT TOTO, YTO IMPOUCXOAUIO B OCHOBHOM YacTh. Kaxkplii MapuipyT MOBECT-
BOBAHUS JOJDKEH COXPAHATH JIOTMYECKYIO LEIOCTHOCTh M TEMATHYECKOE
€IUHCTBO. BaXHOM COCTABIISIONIEN ApaMbl B BU3YaJIbHOM HOBEJLIE SIBJISIETCS
aTMocdepa, KoTopasi JOCTUTAETCS Yepe3 [IBETOBYIO MAJIUTPY, My3bIKaJIbHOE
COMPOBOXKJICHUE U TEMII IOBECTBOBaHUS. PeanncTuunbie POHBI, TEPCOHAKU
C Pa3JIMYHBIMU SMOLIMSIMH TIOTPYXKAIOT UTPOKA B CO3aHHBIA aBTOPOM MHUP.

Pa3paboTka BU3yalbHBIX HOBEJUI B JKaHPE JApaMbl TPEOYET THIATElb-
HOTO MOJX0/a K MOCTPOEHUIO CI0’KETa, CO3/IaHUI0 MIYOOKHUX NMEPCOHaXEN U
OpraHU3alMyd SMOIMOHAIBLHOTO PUTMA. ABTOP MOJATAJIKUBAET UTPOKA K CO-
NEePSKUBAHUIO, PEPIICKCUU U MCCIECIOBAHUIO CIIOKHBIX UYEJIOBEUYECKUX
YyBCTB.
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OCOBEHHOCTH NPOEKTUPOBAHUSA U PASPABOTKH
IMPOI'PAMMHOI'O HHCTPYMEHTA JUJISA AHAJIN3A
N TEHEPAIIUU TECTOBBIX OBPA30B 3AIIIMIIEHHOI'O
MUKPOIIPOI'PAMMHOI'O OBECIIEYEHUSA (MIIO)

CoBpeMeHHbIE CUCTEMBI YITpaBICHUS TIATPOPMaMU B COCTABE CIIOK-
HBIX cucteM Ha kpuctasuie (CHK) npenbsaBisitoT Beicokue TpeOoBaHMs K O6€3-
ormacHocty U HaaexkHoctu MITO. 3ammTa 11eJ10CTHOCTH JaHHBIX, KOHTPOJIb
KOPPEKTHOCTH UCTIOJTHEHHsI KOAa U 0OecreueHne 0TKa30yCTOMUYNBOCTH SIB-
JSIOTCS KpUTHISCKU BAXKHBIMH aCIIEKTaMHF IIPH pa3paboTKe U TECTUPOBAHUH
BCTPOEHHOTO nporpamMmmHoro oodecneuenus (I10).

[TpoBeneH KOMIUIEKCHBIN aHAIN3 COBPEMEHHBIX MHCTPYMEHTOB JIJIS
pabotsl ¢ oOpazamu SPI Flash, Bkmrouas Chipsec, flashrom, Binwalk,
UEFITool, QEMU, U-Boot u Yocto. CyiecTByromue HHCTPYMEHTbI aHa-
JM3a ¥ TeHepaluu TecToBbIX 00pazoB MIIO o6manaroT psiioM orpaHUYEHUN.
MHorue U3 HUX HE MPEJOCTABIISIIOT JOCTATOYHON THOKOCTH JUIsl pabOTHI C
koH(purypamueit pazneno u cekiuii SPI Flash, umeror y3kocnenuanusupo-
BaHHBIN (PYHKITMOHAII WJIM TPEOYIOT 3HAUUTEIBHBIX 3aTpPaT BPEMEHU Ha 00-
paboTtky nanubiX. Kpome Toro, Bepudukaius 1eJoCTHOCTH JaHHBIX U IUd-
POBBIX MOAMKUCEN YaCTO BBIMOJIHSAETCS BPYYHYIO, UYTO YBEIUUMBAET BEPOSIT-
HOCTh OITMOOK U CHIKaeT 3 (PEeKTUBHOCTH IPOIIecca TECTUPOBAHUS.

Pa3pabaTeiBaeMbIii HHCTPYMEHT JIJIsl aHAJIN3a U TeHepaIlui TECTOBBIX
oOpa3zoB 3amuiieHnoro MIIO, npegnazHaueHHOTO IS OJICUCTEMBI YIIpaB-
nenus mwiatrgopmoii B coctaBe CHK, qomkeH obecnieuynBaTh MOJHBIN UK
paboTsl ¢ oopazamu SPI Flash, Bkitouast:

— ynpaBjeHue KOHpuUrypaiuei o0pa3oB, pa3eioB U CEKIIH;

— Bepu(UKaIHIIO ETOCTHOCTH JaHHBIX C UCTIOJIB30BAHUEM aJITOPUT-
moB CRC32 , SHA-384 u RSA-4096;

— JICKOTUPOBAHUE JIOTOB M aHAJIN3 OWHAPHBIX JaHHBIX;

— TeHEpaIrI0 HOBBIX 00Pa30B C YUETOM 3a/IaHHBIX MTapaMETPOB U MO/~
JIEPIKKOU pa3IunIHbIX (hOPMATOB;

— MOIU(UKAIIUIO CYIIECTBYIOMUX AAHHBIX ISl TECTUPOBAHUS OTKa-
30yCTOMYHUBOCTU CUCTEMBI U MEXaHU3MOB BOCCTAHOBJICHUSI.

OcHOBHOI 11€TBI0 Pa3pabOTKH SBISETCS CO3JaHUE YIO0OHOTO U 3(h-
(EKTUBHOTO MHCTPYMEHTA, IMO3BOJISIONIECTO aBTOMATH3UPOBATH IPOIECCHI
aHanu3a, Bepudukanuu 1 Moaudukanur MIIO, 4To MOBBICUT HAJEKHOCTD
BCTPOEHHOTO MPOTPAMMHOT0 00ECTIEYeHHS U YCKOPUT €T0 TeCTUPOBaHUE.
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YK 330.342.3/4
Marwuctp. E.A. Tepemenko

Hayu. pyk. nou., kana. skoH. Hayk O.E. Ecasin
(xadenpa mexayHapoaHOTO OM3HEeca, BI'DY)

TPAHCOOPMALIUA SdKOHOMUKU BCJIEACTBHUE
HUPPOBU3ALINU

AKTHBHOE BHEJIpEHHE IU(PPOBBIX TEXHOJIOTHI 00yCIOBINBACT 3HAUU-
TEJIbHBIE W3MEHEHUS MOTPEOHOCTEW B NEPCOHAJNE, TAKUX KAK CHM)KCHHE
crpoca Ha npodeccuu, CBA3aHHbIE C BBIMOJIHEHUEM (DOPMATU30BaHHBIX TO-
BTOPSIIOLIMXCS OIEpaliii; COKpAallleHUE XU3HEHHOro LUKIJa mpodeccuil B
CBS3U C OBICTPON CMEHOM TEXHOJIOTHI, a Take TpaHC(hOpMaIo KOMIIe-
TEHTHOCTHBIX PO(dUIIeH HEKOTOPBIX KaTErOpHUil mepcoHania.

CornacHo nmporHosy uccienoBarenbekoit rpynmnbsl McKinsey k 2030
roay He meHee 30% ¢dyHkIMit B paMkax npogeccuit MOryT ObITh aBTOMATH-
3UPOBaHbl HA TEKYIIEM YPOBHE Pa3BUTHUSA TEXHOJIOIMI, YTO MO3BOJUT BBI-
poct muposomy BBII Ha 9 TpnH nomnapos, ongHako npu 3ToM 375 MIH pa-
00THHKOB (0K0J10 14% MUpOBOI paboueli CHUJIbI) CMEHST CBOM BUJT J€ATEIIb-
HocTH [1].

PaccmoTpeHHBI€ BhIlIE TEHACHIMA MOTYT NPUBECTU K TaK Ha3bIBae-
MOH «TOJISIpU3alliu pblHKa Tpyaa». [loa JaHHBIM TEPMUHOM MMOHUMAETCS
POCT J10JIM BBICOKOOIIJIAYMBAEMBIX U HU3KOOIJIAYMBAEMBIX PA0OUYUX MECT 3a
C4ET pabo4YMX MECT CO CpeaHEl 3apadOTHOM IJIATON BCIEACTBUE TEXHUYE-
CKOr0 mporpecca.

Takum 00pa3om, B U3MEHSIOIIEMCS MUPE JIFOIAM OyZeT HE0OX0IUMO
pa3BUBaTh HOBBIC MPOGECCUOHAIBHBIC HABBIKU U aIalITUPOBATHCS K OBICTPO
U3MEHSIOIEMYCS PBIHKY TPY/la, & TOCYAapCTBY — pa3BUBAaTh HOBbIE LIM(PPO-
BBIE CEPBHCHI M KOMIETEHIIMH, YTOOBI MPEAOCTABIATh HACEIECHUIO JOCTYII-
HbIE ¥ KAYECTBEHHBIC YCIYTH U CJeNIaTh pabOTy OpraHoB yIpaBieHUs d¢-
dekTuBHEe. PemennemM n1anHoOMy BOIIPOCY MOTYT CITYKUTh IU(PPOBBIE IIAT-
(GbopMBI, KOTOPBIE HCIOIB3YIOTCS B KAYECTBE OCHOBHBIX KaHAJOB B3aUMO-
JNEUCTBUS C KJIMEHTaMH U OCYIIECTBJIEHUS TPaH3aKLUM, a TAKKE KaK Cpe-
CTBO CO3J]aHUSI MHHOBAIIMOHHBIX OusHec-moneneil. Baenpenue nudpoBbix
m1aTGopM B HAIMOHAIBHYIO MO3BOJIUT OCYLIECTBUTH COI[MATIBHO aAanTHPO-
BaHHBIN MEPEX0J] K HOBOMY THITY IKOHOMHUKH U OKaXET IMOJIOKUTEIBHOE
BJIMSIHUE HA TIpoLiecChl U(POBU3ALINU.

JINTEPATYPA
1. The Labor Market Implications of ICT Development and Digitali-
zation [Electronic resource] : European Commission Information System. —

Mode of access: http://ec.europa.eu/social/BlobServlet. — Date of access:
26.05.2025.
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YK 004.4

Cryn. 1.J1. Jenucenko
Hayu. pyk. nou. A.W. I[lapamonoB

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

INPOI'PAMMHOE CPEJACTBO JJIAA OPTAHU3ALIMHU
N ITPOBEAEHUSA ITPOEKTHBIX KOHKYPCOB

B coBpemerHOM 00pa3oBaTeIbHOM H MPOHEeCCHOHATHFHOM MPOCTPAH-
CTBE MPOEKTHAas NIEATEIbHOCTh MPHOOpeTaeT BCE OONBIIYI0 3HAYUMOCTb.
JI71s1 OLIeHKU 1 IPOIBUKEHUS IOCTHXKEHUI IO HAIIPABJICHUSIM UCCIIEOBAHUI
Y BHEAPEHUS MPOCKTOB MPOBOJATCS pa3IM4YHbIe KOHKYpChl. OgHAKO opra-
HU3AIMs U IPOBEJICHUE KOHKYPCHBIX MEPONIPUSITUI TpeOyeT 3HAUUTEIbHBIX
PECYpPCOB U MpeIonaraeT peueHrue 00IbIIoro ynucia 3aj1ad: mpueM 3asBoK,
paboTa XIOpH, TPACCUPOBKA PE3yJIbTAaTOB, 0OECICUCHUE 3alUTHI U MPO-
3pavyHOCTH TMPOIIECCOB U Mpoyee. B cBsI3u ¢ 3TUM a1 noBbIIeHUs Y dex-
TUBHOCTH OpraHU3allii U NPOBEACHUS MPOEKTHBIX KOHKYpPCOB Ipejjara-
eTCsl BeO-IPUIIOKEHHE ISl aBTOMATU3AIUU STUX MPOIECCOB.

BeO-npuioxenue nojaepKuBaeT TpU pPOJIU: OPraHu3aTop, YIaCTHUK
U cyabs. OpraHu3aTop UMEET BO3MOKHOCTH MO CO3JAHUIO U YIIPABICHUIO
KOHKypCaMH, BKJIIOYas HACTPOMKH H3TalloB, HOMHUHALMNA WU KPUTEPHUEB
OIICHKH, Ha3HAaueHUe cyjeH, myonukanus uadopmanuu. OpraHuzaTop Mo-
JKET yKa3bIBaTh JIOKAIIMIO KOHKYpCa, OTCJIEKHUBATh 3asBKU U PE3YJIbTaThI,
MPOCMATPUBATh AHAIUTUKY W YIPABIATH XOJOM (BPEMEHHBIMH PaMKaAMH )
KaXJIOro dTana. YYacTHUK MMEET BO3MOXKHOCThb 3apEeTHCTPUPOBATHCS Ha
maTdopMme, MoJaTh 3asiBKY Ha y4acTHUE B KOHKYPCE, 3aTPy3UTh MIPOEKTHHIC
MaTepualbl, peaKTUPOBATh aHKETY U CJICAUTh 3a CTaTyCOM CBOEH 3asBKH.
Cynps (3KCHepT) MOodydaeT JOCTYM K MPOCKTaM, Ha3HAYEHHBIM JJ1s OLICHKHU.
OH MOXET MPOCMAaTPUBATh MOJAHHBIE MaTEPHAJIbI, BHICTABISATH OAJIbI TIO
3aJIaHHBIM KPUTEPHSIM, OCTaBIIATh KOMMEHTApUU U Y4aCTBOBATH B (pOpMU-
pOBaHUU UTOTOBOTO peiituHTa. MHTEepdeiic cypr BKIIOYAET HHCTPYMEHTHI
TUTs1 yTOOHOM M OOBEKTUBHOM OIEHKH MPOEKTOB.

Jist peammzanuu GyHKIIMOHANA BEO-TIPUIIOKEHUST HCTIOIB30BAIINCH
COBPEMEHHBIC TEXHOJIOTHH, TAKHE KaK S3BIK MporpammupoBanus TypeScript
[1], ¢peiimBopk Nest]S myist cepBepHOil YacTu MPUIIOKEHUS, OUOIHUOTEKA
React ¢ ucrmonn3oBanueMm React MUI u CSS-6mn6anorexku Tailwind g kiu-
entckoit yactu, CYBJ] PostgreSQL, ORM-6u6nmoreka Prisma jist B3aumo-
nerctBus ¢ 6a3zoit nanHbix U JWT-ToKeH A ayTeHTU(UKAIIMU U aBTOPU3a-
[IUU IOJIb30BaTEeIEH.

JINTEPATYPA

1. Joxymentarust TypeScript [DnekTpoHHBIN pecypce] — Pexum mo-
ctyma: typescriptlang.org — Jlata nocrymna: 17.04.2024
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YK 004.932.75
Cryn. B.JI. ABneeBa
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuoi uwxenepun, bI'TY)

HUCITOJIB3OBAHHUE YANDEX VISION OCR M1 ML KIT
C OPENCYV IJIAA PACITIO3HAHMSA TEKCTA

Onrtuueckoe pacno3HaBanue tekcta (OCR) — BaxxkHast 3a1aua Jyist Mo-
OWJIBHBIX TMPUIIOKCHUM, TTO3BOJISIONIAs aBTOMATU3UPOBATh BBOJ JIAHHBIX C
doTorpaduii. OcoObIif HHTEPEC MPEACTABISICT PaCIO3HABAHUE KUPUILTAYC-
ckoro tekcra. B paborte paccMarpuBaeTcs KOMOMHMPOBAHHBINA MOJIXOI K
OCR, oobeaunstomuii Yandex Vision, Google ML Kit u OpenCV.

Yandex Vision OCR — o6naunsrii API, obecrieunBaronyii BbICOKO-
TOYHOE paclio3HaBaHHUE TEKCTa Ha Oosiee ueM 48 s3bikax. [[Jis ero ucnosmib-
30BaHMs HEOOXOIUMO UHTEpHET-coeAnHeHne u API-kiroy.

Google ML Kit npenoctaBisieT BO3MOKHOCTb JIOKATHHOTO paclo3Ha-
BaHUSI TEKCTa, YTO 00eCIeunBaeT ObICTPYIO padOTy U MOBBIIEHHYIO KOH(DU-
JEHIIUATBHOCTbD.

OpenCV npumensietcs s mpeaoopadoTKu n300pakeHU: yIaneHus
IIIYMOB, MOBBIIIIEHUSI KOHTPACTHOCTH M TPpeoOpa30BaHus B IpaJlallii CEporo.

N3obpaxkenue, MoaydeHHOE C KaMephl WK rajiepeu, oopadaThiBaeTCs
C HCTOJIb30BAaHUEM, 3aTeM nepenaércs B ogud n3 OCR-monynei. [Ipu nanu-
YUW COCJAMHEHHUS C MHTEPHETOM BBIMOJIHSIETCS 3ampoc K Yandex Vision
OCR. B odpdnaiin-pexxume ucnonszyercs Google ML Kit.

B munnomuoM mpoekte BeaX peann3oBaHa HMEHHO Takas CUCTEMA.
[IpunoskeHue BBITOJHSIET NMPEBAPUTENIbHYI0 00paboTKy goTorpaduii koc-
METHUYECKUX MPOAYKTOB ¢ nmoMoibio OpenCV, nanee ocylmecTBiIseT pacno-
3HaBaHUE TekcTa cpencTBamu Yandex Vision wim ML Kit.

[IpenoGpaboTka M300pakeHU OKazanach KIIOYEBBIM 3TaroM: 0e3
He€ TOYHOCTh 3aMETHO CHIDKanack. Yandex Vision MpeBOCXOIUT MO Kaye-
CTBY JiokanbHble peuieHus, a ML Kit o6ecieunBaer aBToHOMHOCTD. [lo-
X0, peIN30BaHHbIN B NMpoekTe BeaX, mo3BOJIAET BBIOIHAT CKAHUPOBA-
HUE OMUCAHUS KOCMETUYECKOTO MPOIyKTa 1 pa30op ero cocrana.

JIMTEPATYPA
1. Yandex Vision OCR [DnextpoHHBIN pecypc]| — Pexum moctyma:
https://cloud.yandex.com/en-ru/services/vision (mara oOparieHus

12.04.2025).
2. Google ML Kit [DnexktponHslii pecypc] — Pexum noctyma:
https://developers.google.com/ml-kit (mara obpamenus 12.04.2025).
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YK 004.8
Cryn. ILA. I'mymens
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuoi uwxenepun, bI'TY)

HUCITOJBb30BAHME GEMINI API IVIS1 CO3JAHUA
YAT-BOTA

Gemini — 3To ceMelcTBO MOJIeNIel HCKYCCTBEHHOTO MHTEIUICKTA, Pa3-
paborannoe kommanueit Google DeepMind. Monenu Gemini co3maHbl 1St
YHUBEPCAITHHOTO TIOHUMAaHWS, TCHEepaIliy U aHajIn3a WH(POpMaIlK B CaMbIX
pa3HbIX opMaTax — TEKCTE, N300pAKECHHSIX, Ay TUO, BUICO U KOJIE.

Gemini 3.5 npeacTaBisieT cO00M JErKOBECHYIO U BBICOKOA((PEKTUB-
HYI0O MOJEINIb, ONTUMHU3HPOBAHHYIO JJII OBICTPOTO OTKIIMKA, MOIACPIKKH
MHOTOITOJTH30BATEIBCKAX YaTOB, WHTETPAMHA C MPWIOKEHUSIMUA U CEPBU-
camu Ha JavaScript/Node.js, a Takke I OpocTOTHI 3amycka depe3 REST
Wi npm-0ubnnoreky @google/generative-ai. 9ta MoJIeNb MOAIEP)KUBAET
JTMAJIOT C COXPAHEHHEM KOHTEKCTa M MJICaJIbHO MOIXOIUT JIJIsi TOBCEIHEB-
HBIX 337124, TAKUX KaK OTBETHI HA BOIIPOCHI, FTEHEPAIIs TEKCTOB, IOCTPOCHHE
JTMAoroB, OOBACHEHMSI, HAITMCAHUE MHCEM U MOMOIb B MPOrpaMMHpPOBa-
HUWU.

TunoBast apxutekTypa yar-00Ta c wucnojb3oBaHueM Gemini 3.5
BKIJIIOYAeT B ce0s (ppoHTeH 1 (BeO-unTepdeiic, Telegram, MOOMIbHBIN YaT U
npyrue uHTepdeicel), 09KEH I, peaTu3yoNui JOTUKY OOIIEHUS C MOJIETbIO,
u cam Gemini API, oGpabaTeiBaroiuii moJib30BaTeIbCKHE 3aMpockl. B mpo-
[[eCCe B3aWMOJICUCTBUSA TMOJIH30BATENb OTIPABISET COOOIIEHHE B YaT, OHO
nepenaércs Ha cepsep, rae Gpopmupyercs 3anpoc k moaenu Gemini 3.5, u
TocJie TOJTYYEeHHs OTBETa OH BO3BPAIAeTCs TIOJIB30BATEINIO.

Takolt moaxox oOecrieuynBaeT ObICTPOE pa3BEepThIBAaHUE, THOKOCTH B
HACTPOWKE CTUJISI OOIIEHUS, BRICOKYIO TOYHOCTh OTBETOB U MPOCTOTY Mac-
MTaOUPOBAHUS.

B pamkax auruiomHoro npoekrta mojens Gemini 3.5 Obliia HHTETPH-
poBaHa B BeO-nipusioskenne «Filmorey» B Bujie MHTEIUIEKTYaIbHOTO YaT-00Ta.
Yepesz REST API na Node.js u 6ubamnoreky (@google/generative-ai peanu-
30BaHO B3aUMO/IeiCcTBHE ¢ MOIeNbl0. OCHOBHAS 3a/1a4a 4aT-00Ta — KOHCYJIIhb-
TUPOBaHHUE TOJb30BaTeNel TI0 (PHUIIbMaM: pacCKa3bIBA€T O CIOKETE, XKaHPE U
akTépax, peKOMEHAyeT Mo mpeanouTeHusM. biraromaps Bueapenuto Gemini
YAQJIOCh TTOBBICUTH WHTEPAKTUBHOCTH CEPBHCA, COKPATUTH BpEeMs TOJTyde-
HUS HHPOPMAIIMH U YITYYIIIATH OOIIee BIICYATICHUE OT UCTIOJb30BaHUS ITPH-
JIOXKEHUSI.

JINTEPATYPA

1. Google Al for Developers [DnexTponHslit pecypce] — Pexxum mo-

cryma: https://ai.google.dev/ (mata obpamenus 14.04.2020).
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YK 004.91
Cryn. A1O. 'ononmok
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuoi uwxenepun, bI'TY)

HUCITOJIB3OBAHUE BUBJIMOTEKHN CHART.JS
IS CO3JAHUA OTYHETOB

B coBpeMeHHOM BeO-TIPUIIOKEHUH BaXKHO HE TOJIBKO COOMpaTh J1aH-
HBIC, HO ¥ YMETh MPEJCTABIIATh UX B HATJISAHOW M MOHATHOHN hopme. Oco-
OCHHO 9TO aKTyaJbHO B MIPOCKTaX, IAe TPeOyEeTCsl aHATU3UPOBATH OOJIBIITOE
KOJIMYECTBO MH(MOPMAITNH, KaK, HAPUMEpP, B CHCTEME 3allUCH Ha YCIYTH B
CaJIOH KpacoThl. Takoi MPOEKT TOJDKEH HE TOJIBKO 00eCIeunBaTh YI00HYIO
3aMKCh KJIMEHTOB, HO U BBICTYIIATh B POJIM HHCTPYMEHTA /IS aHAJIN3a — OT-
CJIC)KUBATH MTOMYJIAPHOCTH YCIIYT, 3arPy3Ky COTPYIHUKOB M KIIMEHTCKYTO aK-
TUBHOCTB. J1J1s1 3TOTO OBLI1a BEIOpaHa 6ubmuoreka Chart.js.

Chart.js — sTo momynsipHasi JavaScript-Oubiamorexa, KoTopas Mo3Bo-
JSIeT CO3/1aBaTh pa3HOOOpa3Hbie TpaUKu: JIMHEHHBIE, CTOI0YATHIE, KPYTO-
BbIE, pajiuaibHbie U apyrue. OaHuM U3 riiaBHbIX npeumyiectB Chart.js sB-
asieTcst €€ mMpocToTa — OJarojapsi MOHATHOMY CUHTAKCUCY U XOPOIIeH J0KY-
MEHTaIlUH, €€ MOKHO OBICTPO OCBOUTH. KpoMe TOTo, OHa JIETKO UHTETPUPY-
€TCsl B COBpeMEHHbIEe (hpeiiMBOpPKH, Takue Kak React, ¢ moMoIpo 00EpTKH
react-chartjs-2, 4To 3HaYUTEIBHO yIpoLIAeT BHeApeHue B mpoekT. Chart.js
MOIICP>KMBAET aJaNTUBHYIO BEPCTKY, a 3HAYHT, TPAPUKHA KOPPEKTHO OTOO-
pakaroTCs Kak Ha JECKTOIMHBIX, TaK 1 HA MOOMJIBHBIX YCTpOCcTBaX. bubmmo-
TeKa MPEeA0CTaBIsIeT (YHKIMH WHTEPAKTUBHOCTU: aHWMAIIUH, BCILIBIBAIO-
IIME TIOJICKa3KK, MacIITAOMPOBAHKE, YTO JICTIACT B3aMMOICHCTBHE ¢ Tpadu-
Kamu Oosiee yAOOHBIM U HH(POPMATUBHBIM.

B nunnomMHOM TpoekTe BEO-NPUIIOKEHMS NJIsi CaJoHa KpacoTbl
Chart.js mpuMeHsieTcst [Uisi BU3yaJM3aliy Pa3INYHbIX aHATUTHUYECKUX JaH-
HbIX. C €€ MOMOIIBI0 0TOOPAXKAIOTCS TaKHE MTOKA3aTeNn, KaK KOJIMYeCTBO 3a-
nucel 1Mo JHSAM U MecsIiaM, 3arpyKEHHOCTh COTPYTHUKOB U TTOMYJISIPHOCTh
yciyr. JlanHble 1151 mOCTpoeHUsI TpauKOB MOCTYIAIOT U3 0a3bl JAaHHBIX Ye-
pe3 REST API B hopmate JSON. [l akTyanbHOCTH 0TOOpaXkaemMoit HHGOp-
Malliy peajn30BaHO aBTOMATHYECKOE OOHOBJICHHE TPa(UKOB C TTOMOIIBIO
React-xykoB useEffect u nepuoanueckux 3ampocoB K cepBepy. ITO MO3BO-
JISIeT TIOJIH30BATENISIM BUJIETh CBEXKHE JIaHHBIC O€3 HEOOXOIUMOCTH Tepe3a-
rpyXaTh CTPaHUILY.

Chart.js momoraer caenath uHTepdeiic O6osiee MHPOPMATUBHBIM U
yAOOHBIM IS TTOJIb30BaTe/sl. Bu3yanuzamnus JaHHBIX yIIyYIlIaeT BOCIIPHS-
THE UHPOpPMALIUU, 00JIETYAET aHAIN3 U CIIOCOOCTBYET MPUHITHIO PEIICHUI
Ha OCHOBE OOBEKTHBHBIX MMOKA3aTeNIeH, HAIIPUMEpP, MPEMUPOBAHUE COTPY/I-
HUKOB C OOJIBIITUM KOJTMYECTBOM 3aITUCEH.
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YK 004.8
Cryn. KM. Kyk
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuoi uwxenepun, bI'TY)

HUCITOJIb3OBAHUE RASA Al JIUIA CO3IAHUSA
HNHTEJ/UVIEKTYAJIBHOI'O YAT-BOTA ITIOJABOPA YCJYT

Rasa Al mpencraBnser coboii open-source miatdopmy s paspa-
OOTKM WHTEJJIEKTyaJbHBIX 4aT-00TOB, OCHOBAaHHYIO HAa TEXHOJOTHSIX Ma-
muHHOTO O0y4eHus (ML), KoTopoe MOTHOCThIO WHTErpupoBaHO B Rasa,
Oylarogapsi ueMy Bce MoOJieJid 0Oy4aroTcsi aBTOMaTUYeCKH, U O00pabOTKU
ectectBeHHOTO s3bika (NLP). B BeO-nipunoxxeHuu mno noadopy mnepcoHasa
JUTSl YaCTHBIX MEPONPUITHI OH OyJIeT:

- aHaAJIM3UPOBATH 3aIPOCHI KJIMEHTOB;
~ U3BJIEKATh KJIIOYEBbIC MApaMETPHI (CrieUamu3alus, 1ata, Oro/pKeT);
~  HMHTETrpuUpoBaThCs ¢ 0a30i JaHHBIX IS TOJ00pa KaHIUIaTOB.

@peliMBOPK NPEIOCTABIISIET HIKECIEAYIOIIME IPEUMYIIECTBA.

1. I'uOxas u ObICTpast HACTPOUKA CIIEHAPHUEB MO/ CEIUPUKY MEPOTIPHU-

ATUMH.

2. JlaHHBIE KJIMEHTOB HE MEPEJAIOTCA TPETHUM CTOPOHAM.
Yar-00T 3aIOMUHAET JIETajIl B PAMKAX CECCHM.
4. Tlopkmrouenue k API nms mpoBepku JOCTYITHOCTH IMEpCOHANa B pe-
aJIbHOM BPEMEHH.

[Tpumep paboOTHI:

[Knuent| Hyxen Benyuiuii Ha cBaas0y 15 aBrycra.

[bot] Otnnuno! Jns nonbopa Benyuiero yrounute: Jlokamus (Bbioe-
puTe U3 cnucka): MuHnck, MuHckas 0051acTh, Ipyroi ropos?

[Knuent] MuHck

[bot] 2. BeiGepuTe nieny 3a yciyru (pyosieii B uac): mo 20, 20-50, 50-
100 py©6./gac?

[Knuent] 20-50 py6.

[bot] Cacu6o! [Tomobpanm mis Bac 3 Bexymmx B Muncke: Anekceit K.
(7 net ombiTa), Anna M. (50+ cBane6), Amutpuii C. (¢ My3bIKOH).

B BeO-npuioxkeHuu no nogoopy nepcoHana Jyisi YaCTHbIX MEPONpHUsi-
TUW peain30BaH UHTEJUIEKTyallbHbINA 4aT-00T Ha ocHOBe Rasa Al, koTopblit
aBTOMATU3UPYET NPOLECC TMOUCKa CHENUaIUCTOB. bOoT aHammu3upyer 3a-
MPOCHI MOJB30BATENEH, YTOUHSIET KIIOYEBbIE MapaMeTpbl U MPEOCTABISIET
MOAXO/ASIINE BapUAHTHI U3 0a3bl JaHHBIX. ML MOJIHOCTHIO HHTETPUPOBAH B
Rasa, 4To mo3BosisieT paboTaTh TOJBKO C BHICOKOYPOBHEBHIMU KOMITOHEH-
TaMu, He yIIIyOJsisiCh B aJlTOpUTMBI. Perienne cokpaiiaet BpeMs 00paboTKu
3as1BOK, YMEHBIIIAET HArpy3Ky Ha MEHEIKEPOB M YJIy4llaeT KauecTBO cep-
BHCA.

W
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YK 004.4
Cryn. K.C. I'ypuna
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuoi uwxenepun, bI'TY)

OIITUMM3AIIUA MAPIIPYTOB C UCITIOJIB3OBAHUEM
GOOGLE MAPS PLATFORM

[Ipu naHMpoBaHUM MOE3/I0K, BKIIOYAIOIINX MOCEIICHNE HECKOIBKIX
TOpPOJIOB, BOHUKAET 3aJja4a MUHUMU3ALMU BPEMEHU U PACCTOSHUSA MEX]Y
TOYKaMH. PydHo# pacyér ONTUManbHOTO MOpPsIKa MOCEIEHHS TOPOJOB CIIO-
YKEH, 0COOCHHO MpH OOJBIIOM KOJUYECTBE TOUEK, TaK KaKk TpeOyeT aHaIu3a
BCEX BO3MOKHBIX KOMOMHAIM{ MapupyToB. [ns pemieHus 3Toll 3amadu
osu10 BIOpaHo Distance Matrix API u3z Google Maps Platform.

Distance Matrix API no3BonisieT 3a oAWH 3anpocC MOJYYUTh MATPHUILY
PacCTOSIHUM U BPEMEHU B ITyTH MEKy BCEMU KOMOMHAIMSIMU TOYEK (110 625
nap npu 25 origins u 25 destinations). Takxke Distance Matrix API nognep-
KUBAET BCE OCHOBHBIE PEKHUMBI ITEPEIBHKEHUS (aBTO, IIEUIKOM, BEJIOCHUIIE],
OOIIECTBEHHBII TPAHCIOPT) U YUUTHIBAET TEKYIIUE JOPOKHBIE YCIOBHUA.
VIMeHHO MaTpUUHBII (popMaT JAHHBIX UJEAIBHO MOJIXOJUT JJIsl OCIEAYIO-
IIET0 MPUMEHEHUS aAITOPUTMOB PEILIEHUS 3aJaud KOMMUBOSDKEPA TpH I1JI1a-
HUPOBAHUU TOC3/IKH.

B peannzoBaHHOM pellieHUU TMOJIb30BaTENh CHaYajaa BhIOUpAET CHU-
COK rOpOJIOB, KOTOpbIE TPeOyeTCsl MOCETUTh, a TAKXKE THUIIA TPAHCIIOPTHOTO
CpellcTBa U HayabHbIN ropo. [Tpunoxenue popmupyet 3anpoc k Distance
Matrix API, rae kaxaast BBeIeHHast TOUKa CTAHOBHUTCS OJTHOBPEMEHHO Origin
u destination. ITonyueHHas maTpuiia, coaepxaiiasi JaHHbIE O PACCTOSTHUAX
¥ BPEMEHHU B ITyTH MEX/Iy BCEMH MapaMu TOPOJI0B, IEPEIACTCS B ONTHUMMU3A-
LIMOHHBIN MOJYJIb. 37IeCh HA OCHOBE METO/1a BETBEW U I'PaHUL] BBIUUCIISIETCA
HauOoJee 2P heKTHUBHAS TOCIEA0BATEIILHOCTD MOCEIIEHUS TOUEK C YUYETOM
MUHUMH3ALUU 00111ero paccTosHus B myTH. Hanmpumep, 1uist ropogos bpect-
Burebck-I'pomno-MuHCK ¢ yka3zaHWEM aBTOMOOWJIBHOTO —MapIipyTa,
Distance Matrix API Bo3BparaeT nogHyr MaTpuUIily TOMAPHBIX PACCTOSTHUM
U BpeMeHHU B MyTu. Ha OCHOBE ATHX JAaHHBIX alITrOPUTM OIpENessieT ONTH-
MajbHBIM MapupyT bpect-Munck-Butedck-I"ponno-bpect (1390 kM), uro
Ha 250 KM KOpoY€e CIIy4alHOro HOpsIAKA MOCEUICHHUS.

Ucnons3oBanue Distance Matrix API mo3Bonuno cokpatutbh Bpems
pacyeTa CIOXKHBIX MApPUIPYTOB, a TaKKe 00ECHEeUnSI0O TOYHOCTh JaHHBIX 32
CUeT yueTa aKTyaJbHOU JOPOKHOM CUTYalluU W THIA TPAHCIIOPTA.

JINTEPATYPA

1. Google Maps Platform [DnexTponHsiii pecypc] — Pexxum mo-
cryma: https://mapsplatform.google.com/ (mara oopamenus 15.04.2025).
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YK 004.8
Cryn. A.O. Hexaénok
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuoi uwxenepun, bI'TY)

HUCITOJIb3OBAHMUE FACE API JS IVI1 OBHAPY XEHUA
N PACIIO3HABAHMS JINILL

Face APIJS npencrasnser coboit JavaScript-Oubnmoreky, mocTpoeH-
Hy10 Ha ocHOBE TensorFlow.js, koTopas mO3BOJISIET peann30BaTh B Opay3epe
(GYHKIIMOHATBFHOCTH IO OOHAPYKEHUIO U paclo3HaBaHUIo Jnil. bubnmmioTeka
MPEIOCTABIISIET BHICOKOYPOBHEBBIN MHTEp(ENC sl padOThl ¢ HEMPOHHBIMU
CeTSIMU M MOXKET OBbITh JIETKO MHTETPUpOBaHa B BeO-npuiioxkenus. Cpeau
KJIFOYEBBIX BO3MOXXHOCTEN Face APl — onpenenenne MeCTONOI0KEHNS UL
Ha W300paXECHUH, TTOCTPOSCHUE KAPTHI JIMIEBBIX TOUYCK, a TAK)Ke UICHTH(H-
Kallys U CpaBHEHUE JIUILI.

B nunioMHOM NpoeKTe BO3HUKIIA HEOOXOJUMOCTh B Peaiu3allii Mo-
TyJis1, TIO3BOJISIFOIIETO OBICTPO HAJIOKUTh MacKy Ha H300pakeHue MojIb30Ba-
TeNs ¢ KaMepbl. Vcnonb3oBaHre CTOPOHHUX PELICHUH, TAKUX KaK CTOPOH-
Hue APl unu neckronHbele OMOINOTEKH, HE TOIXOANIO, TaK KaK OAHON U3
3ajJa4 MpoekTa Obula paboTa MCKIIOYUTENBHO B Opay3epe Oe3 mepenadu
M300paKeHU Ha CepBeEP.

bubmmoreka paboTaeT MOTHOCTHIO HA CTOPOHE KIIMEHTA, UCIIONB3YS
WebGL 1 BO3MOKHOCTH COBpPEMEHHBIX Opay3€poB, a 3HAYUT, UCKIHOYAET
nepeaayvy nepcoHabHBIX JAHHBIX Ha cepBep. Kpome Toro, oHa nogaepxu-
Baet pabory ¢ HTMLS5 Video, 4to no3BossieT noixyyaTh MOTOK C KaMepbl B
pealbHOM BPEMEHH U MPOU3BOIUTH PACTIO3HABAHKE JIUIl B MHTEPAKTHBHOM
pexXUME.

bnaronaps apxurektype OUOIMOTEKH, BOBMOYKHO BBIIIOJHSATH ITPe/IBa-
PUTENBHYIO 3arPy3Ky U K3LIUPOBaHUE 00YUEHHBIX MOJeNIel. DTO yayuliaer
IPOU3BOAUTENLHOCTD MPUIIOKEHUS U MUHUMU3HUPYET 3aJCPKKU MPHU Tep-
BUYHOM OOparieHnu K (PyHKIIMOHAILHOCTH pacrio3HaBaHus. Taxke B Face
API JS BcTpoeHbl MHCTPYMEHTBHI MAaCHITAOMPOBAHUS W KOPPEKTHUPOBKHU
M300PKEHUI, YTO yIPOIIAeT padOTy C pa3IMYHBIMU YCTPOUCTBAMH U Pa3-
PEIICHUSMHU.

AnprepHatuBamMu Face APl JS sBmAroTCA Takue peleHwus, Kak
MediaPipe ot Google, OpenCV.js u ctopoHHuE 00J1auHbIe CEPBUCHI (Azure
Face API, Amazon Rekognition u ap.). OgHako, OOJNBIIMHCTBO U3 HUX Tpe-
OyeT HaJIM4Ms CEpBEPHOM YacTH MIIM MOJKIIOUEHHUS K 00IaKy.

B pesynbrare unterpauuu Face AP1JS ynanoce peann3oBaTs JIOKaIb-
HOE€ paclo3HaBaHUE JIMI], YTO B CBOIO OYepe/Ib MMO3BOJUIIO PEaTu30BaTh OH-
JaifH MPUMEPKY OUYKOB I KIIMEHTOB.
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YJIK 004.738.5
Cryn. A /1. CaBens
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuoi uwxenepun, bI'TY)

UCITOJBb30BAHUME CPEJACTB IPOI'PAMMHOI'O
MOHHUTOPHUHI'A UHTEPHET-TPA®UKA
B BBICOKOHAT'PY’KEHHBIX KOPIIOPATUBHBIX CETAX

CoBpeMeHHbIE KOPIIOPATUBHBIE CETU MPEACTABIISIIOT COOOM CII0KHBIE
uHGPACTPYKTYpHI, OOECIIeUnBaIOIIKE Tiepeady O0nbIuX 00bEMOB TaHHBIX
MEKTy MHOKECTBOM Y3JI0B. B yCI0BHSIX BEICOKOI Harpy3KH KPUTHUECKU Ba-
KeH d(PPEeKTUBHBIA MOHUTOPUHT UHTEPHET-TpaduKa.

KopnopatuBHbI€ CETH CTPOATCA IO UEPAPXUUECKON MOJIENH, BKIIOYA-
roeit ypoBuu: Access Layer (moctymn) — obecnieunBaeT MOAKIIOUECHHUE KO-
HEYHBIX ycTpoicTB; Distribution Layer (pacnipenenenue) — arperupyer Tpa-
¢buK c ypoBHs JocTyna W npuMeHseT noiautuku OesomacHoctu (VLAN,
ACL); Core Layer (s11p0) — BBICOKOCKOPOCTHAsI MarucTpaib i Nepeiadn
JAHHBIX MEXKY pacipeleTuTeIbHbIMUA Y3JIaMU.

B xpynHbBIX opranu3aiusx UCIOJIb3YIOTCS: CETMEHTAIIUSI CETH JIS TIO-
BBIIIICHUST 0€30MACHOCTH U YIIPABIsIEMOCTH, OaJaHCUPOBKA HATrpy3KH JJIs
pacnpeneneHus Tpaduka MEXIy cepBepaMH, U30BITOYHOCTh KAaHAJIOB, LIEH-
TpaJIM30BAaHHOE YIIpaBJIECHUE.

JIist aHanu3a ceTeBOr AKTUBHOCTH UCTIONB3YIOTCS CIIEIYIOLIUE TEXHO-
Joruu MoHuTOopuHra Tpaduka: Flow-anamu3 nist coopa MeTaJjaHHBIX O Tpa-
¢buke, rimyookuii ananu3 naketos (DPI), pean-TaitMm HUHCTPYMEHTHI.

Hcnons3zyembie Mexanu3Mbl QoS ynpasieHus mpuopuTeTaMu: Voice
(DSCP 46), Interactive (DSCP 32-38), Business Critical (DSCP 24-30).

PaszpaboTano Be6-npusnoxenue «Base» (¢ oTkpbIThiM KOA0M, MIT li-
cense) JUIsl UCTIOIb30BaHUS CUCTEMHBIMHU aIMUHUCTPATOPAMU BHYTPU KOP-
nopaTuBHBIX ceTel. Ha pucyHnke mpejcrtaBieH uHtepdeinc raaBHON cTpa-
HUIIBI IPUITIOKCHUS:

192.168.0.116 BhicTpiid nouck: Uns N | 1e[192.168° | Mac:[ | [ Hastrm

Menio:

DNAT Wreeraprei nowep: [ )

web oporcr 10 aapec: [
vnginx
P Mak aapec: [
Aeeaice | wcxate Ha cauTuax
Mexypcrea =
Nnunsie pesaitce: ole
MonuTops! PesynsTaThl noucka:
OTuéTnI
Noacern Homep| Paspen IP appec Mak aapec
Mowck 00018 fesaicel -
NpoexTl 00026 [Nesaiical
Sl 079 Cucremnukn [192.168.1.86 [00:25:90:88:cd:bc
c
e 080 Cncremmmn|192.168.0.11 [10:fered:02:c2:79
CHCTEMHMKN
CoTpyAHMKN 082 Crctemmmkn | 192.168.0.60 [00:25:90:79:8a:50
Iuenopt 085 Cucremnkn [172.25.8.21 [2c:4d:54:ch:77:7b
086 Crctemmukn |172.24.0.22  [50:e5:49:9d:e9:c8

[Tpunoxxenue uHTerpupoBano B komnanuu OOO «DddexkTuBHbIC
IPOrPaAMMBbID».
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YK 005.43
Cryn. N.B. Jletnu

Hayu. pyk. nou., kana. texs. Hayk /[.B. [lluman
(xadenpa nporpammuoi uwxenepun, bI'TY)

BEB-IIPUJIOKEHHUE JIUIAA KOHTPOJISA YCIIEBAEMOCTH
CTYJAEHTOB

B ycnoBusix mudposuzannu oopazoBanus Bc€ 6osiee akTyaabHOM CTa-
HOBHTCS 3aj]aua aBTOMATH3aI[MHU KIFOYEBBIX MPOLIECCOB B YUCOHBIX 3aBejie-
HUusAX. OIHUM W3 TaKUX HAINpPaBICHUMN SIBISETCS KOHTPOJb YCIIEBAEMOCTH
CTYJIEHTOB, OT KOTOPOI'O HAMPSAMYIO 3aBUCST KaueCTBO 0OPa30BaTEIBHOTO
npotecca U 3pPEeKTUBHOCTh pabOThI MpeEnoAaBaTENbCKOTo cocTaBa. Tpaau-
LMOHHBIE METOJIbI, MPEANOJAralolIie PYYHOE BEICHHE OYMa)KHBIX WM
AIIEKTPOHHBIX KyPHAJIOB, 3a4aCTYI0 OKa3bIBAIOTCS HEAP(HEKTUBHBIMU — OHU
TPYIAOEMKH, MOABEPKEHBI OIIMOKAM U TPeOYIOT 3HAUUTEIbHBIX BPEMEHHBIX
3arpaT. B 3TON CBsSI3U BO3HUKAET MOTPEOHOCTh B CO3/aHUU YAOOHOIO U
HaJEXKHOTO MHCTPYMEHTA JUIsl CHCTEMAaTHMYECKOro y4éTa akaJaeMHUYEeCKOU
yCIIEBAEMOCTH.

[IpunoxeHne OpUEHTUPOBAHO HA YEThIPE KATErOPUU IOJIb30BATEIICH:
aJIMUHHUCTPATOP, EKaH, IPENOAABATENb U pOAUTEIND. Llenpro IUIIIoMHOro
MPOEKTa SIBISIETCA pa3padoTKa BeO-NMPHIIOKEHUS], NPEeIHA3HAYEHHOTO [
y4€Ta yCeBAEMOCTH CTYyAEHTOB. OCHOBHOM aKUEHT CAEIaH HA CHUKCHUU
pPYYHOH Harpy3k Ha mpernojaBaTeis 3a CYET MHTYUTUBHO MOHSATHOTO WH-
Tepdelica 1 aBTOMaTU3alUA PYTHHHBIX ONEepanui.

AJIMUHHCTpATOp OTBEYAET 3a peJaKTUpOBaHUE HH(OpMALUU 00 YHU-
BepcuteTe. JlekaH aAMUHUCTpUPYET MpeAMETaMH, IpyIIaMy 3aHATHHA, a
TaKXE€ OPraHU30BBIBAET MPOBEICHUE MEKCECCUOHHOM arrectauuu. [Ipemno-
JaBaTeb MCIOJIb3YET MPUIIOKEHUE JUI y4€Ta YCIIEBAEMOCTU CTYJIEHTOB,
bukcupyer pe3yabTaTbl MEXKCECCUOHHOM aTTecTallu CTyAeHTOB. PoauTens
MOJKET OTCJIC)KUBATh YCIIEBAEMOCTh CBOETO peOEHKa.

KitoueBoii 0cOOEHHOCTHIO MPUITOKEHHUS SIBIIIETCS BO3MOXKHOCTH MPO-
BEJICHUSI MEKCECCHOHHOM aTTecTallMM, KOTOpas MO3BOJISIET MpernoaaBaTe-
J5iM 0OBEKTHBHO OIICHMBATh CTETIEHb YCBOCHHS yueOHOro MaTepuaia B ce-
peauHe y4eOHOTo nepuoja. ITOT UHCTPYMEHT CIIOCOOCTBYET BBISBICHHIO
3aTpyAHEHUI B MOATOTOBKE CTYJCHTOB U CIY>KUT OCHOBOM JJIsI KOPPEKTH-
POBKH 00pa3oBaTelIbHOM CTpaTeruu. MekcecCHOHHas aTTecTanus odecrie-
YUBAET CBOEBPEMEHHOE BBISIBJICHUE MTPOOETIOB B 3HAHUSIX U MTO3BOJISIET MPEI-
JIOKUTH CTYJIEHTaM JOTOIHUTENIbHbBIE peCYPChl WIIH (DOPMBI IOAEPIKKH JJIS
UX YCTpaHEHHs, TEM CaMbIM MOBBINIAS KaueCTBO 00pa30BaTEIHLHOTO MpO-
necca.
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YK 004.43
Cryn. I.A. Kapty3os
Hayu. pyk. non., kana. texs. Hayk /[.B. llnuman
(xadenpa nporpammuoi uwxenepun, bI'TY)

BEB-IIPUJIOKEHUE JIJIS1 YUETA IHOCEINAEMOCTH
YYEBHBIX 3AHATUU

CoBpemenHbIe 00pa3oBaTeNIbHbIC YUPEKICHHS CTAIKHBAIOTCS C HE00-
XOJUMOCTBIO 3(P(HEKTUBHOTO KOHTPOJIS MOCEIIAEMOCTH CTYACHTOB, YTO SIB-
JSI€TCS BAXKHBIM HHCTPYMEHTOM JIJIS1 OLEHKH AUCIUIUIMHBI ¥ BOBJICYEHHOCTH
B y4eOHbIH nporecc. TpaguimoHHbIe METOAbI, TAKUE KaK PyYHOU YUET WM
IIPOBEpPKa CIUCKOB, TPEOYIOT 3HAYMTENbHBIX BPEMEHHBIX 3aTpaT U MOJBEp-
YKEHBI ollInOKaM. B CBsI3U € 3TUM akTyalnbHOM 3a7a4ueii siBIseTcs pa3padboTka
aBTOMATU3WPOBAHHOTO PELIEHU ISl YIIPOIIEHUS Y MOBBILIEHUS TOYHOCTH
y4€Ta IocelmaeMocTy. Llenpro QUIIIIOMHOIO NPOEKTa SBIAETCA CO3aHUE
BEO-NPUIIOKEHHS], KOTOPOE aBTOMATHU3UPYET MPOLIECC KOHTPOJISI MOocemiae-
MOCTH YUYEOHBIX 3aHATUHM C UCHOJIb30BaHMEM BpeMeHHbIX QR-xonoB. [Ipu-
JIO’)KEHHE OPUEHTHPOBAHO HA YETHIPE KAaTETOPHUM IOJIb30BATENICH: aJMUHU-
CTpaTop, ACKaH, IPENOIABATENb U CTYACHT, KaXKasi U3 KOTOPBIX UMEET CBOU
dbyHKIIMOHAJ, 00ecTieunBaroUi y100CTBO U 3)PEKTUBHOCTD PabOTHI.

AJIMMHHUCTPATOP OTBEYAET 32 YIPABICHUE YUETHBIMU 3AUCSAMH TIpPE-
IoJaBaTelie U IeKaHOB. JleKkaH aIMUHUCTPUPYET YUETHBIE 3aMIMCHU CTYICH-
TOB, yIIpaBiIseT y4eOHbBIMU NOArpyNIaMu U (GOPMUPYET OTYETHI MO MOCEIIa-
emoct B Qopmare Excel. [IpenonaBatens MCnonb3yeT NPUIIOKEHHUE IS
IIPOBEJCHUs 3aHATHH, y4€Ta MOCENIAEMOCTH, MPOCMOTPA 3aKPETUIEHHBIX
IIPEAMETOB M aBTOMAaTHYECKOT0 pacy€Ta rnokasareseu as arrecranuu. Cry-
JIEHT, B CBOIO OY€peb, MOXKET MPOCMATPUBATh HHPOPMALIMIO 00 YHUBEPCH-
TeTe, peJaKTUPOBATh CBOU JaHHbIE, OTCIEKHUBATh JIMYHYIO MIOCEIAEMOCTD,
NOATBEPKAATh MPUCYTCTBUE HA 3aHATHHU W 3allpallMBaTh MEPECMOTp Ioce-
IAEMOCTH B CJTy4ae TEXHUYECKUX MPOOIIEM.

KiroueBoil 0COOEHHOCTHIO MPUIIOKEHUS SIBISIETCSI MEXaHU3M TOJ-
TBEPXACHUS IPUCYTCTBUS € MOMOIIBIO BpeMeHHbIX QR-k010B. CTyneHT no-
Jy4aeT YHUKAIBHBIA KIIIOY, IPUBSA3aHHBIN K KOHKPETHOMY 3aHATHIO U JIEU-
CTBYIOIIMI B TEYEHHUE OTPAaHUYEHHOTO BPEMEHU, 3aJAHHOTO IpENnoaaBare-
neM. [locne akTuBaIuM KiIr04a BKIIOYAETCS KaMepa yCTPOMCTBA ISl CKaHU-
poBanus QR-koza, 4TO aBTOMAaTUYECKU MOATBEPKIAET MPUCYTCTBUE CTY-
JICHTA.

B cnydae TexHMUECKMX HEMONAIOK (Hampumep, pa3psuKeHHbIN Telle-
(G OH UM OTCYTCTBUE UHTEPHETA) CTYACHT MOXKET 3alPOCUTh EPECMOTP IO0-
CELIAEMOCTH, YTO MOBBIIIAET HANEKHOCTh CUCTEMBI.
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YK 004.4
Cryn. A /1. Jlomako

Hayu. pyk. nou., kaua. Texs. Hayk /.B. [lluman
(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

MOBUWJIBHOE ITPUJIOKEHUME JJIS1 OIIVIATBI ITPOE3JTA
B OBIIECTBEHHOM TPAHCIIOPTE

Pa3paboTka MOOUIEHBIX TIPHIIOKCHUI B HACTOSIIIEE BPEMS SIBIISICTCS
OJTHOM M3 CaMbIX MOIYJISIPHBIX 3371a4 B chepe HHHOPMAITMOHHBIX TEXHOJIO-
ruii. B cBsi3u ¢ HOBOM KOHIEMIIMEN pa3BUTHS OOLIECTBEHHOTO TpaHCIOpTa
BO3pPACTAaET 3HAUUMOCTh MOOMJIBHBIX CUCTEM JIJIs OILJIAThI Mpoe3a.

Pa3pabareiBaeMoe MOOWJIBHOE MNPUIIOKEHHE MPU3BAHO YIPOCTUTH
Ipolecc MOKYINKH OMJIETOB W KOHTPOJIA oruiartel. Cuctema OyJeT mose3Ha
KaK maccaxupam, TaK U JJisi COTPYTHUKOB TPAHCIIOPTHBIX KOMITAHUH TaK Kak
MPUJIOKEHUE JAeT BO3MOYKHOCTh IOJIy4YaTh PA3JIUYHBbIE CTATUCTHYECKHUE
JTaHHBIE, a Takke PUKCUpOBaTh (aKThl OE30MIETHOTO MTPOE3/a.

[IpunoxxeHue MoaaepKUBAET TPU OCHOBHBIE POJU IOJb30BATEIEH:
«ITaccaxup», « AnMuHuCTpaTop» U «KOHTpoIiepy, a Takke poiib — «['oCThbY,
KOTOpasi IpeaHa3HAuYCHUS J1JIsl PETUCTPAlly U aBTOPU3ALIMU M0JIb30BaTENEh
B CHCTEME.

OCHOBHBIMH BO3MOXHOCTSIMU poJin «llaccaxup» SIBISIIOTCS: MOUCK
TC mo QR-koxy unu HOMepy, BO3MOXKHOCTh BbIOpaTh Tapud MOKynaeMoro
owera, nmokynka ounera Ha TC, MOKyInKa Mpoe3aHOro JOKYMEHTa, reHepa-
uus QR-kona qyist noaTBep K aeHus rpasa npoesaa B TC, mpocMOTp KyILUICH-
HBbIX OWJIETOB, TOMCK MEXKTOPOJICKUX MapIIpyTOB, OpPOHUPOBAHUE OUJIETOB
Ha MEXTOpPOJICKME MapUIPYThl, IPOCMOTP UCTOPUU OPOHUPOBAHUS MEKIO-
POJICKUX MapIIPYTOB.

OCHOBHBIMH BO3MOKHOCTAMH poiin «KOHTposiep» SBIAIOTCA: TOUCK
TC mo QR-xoxy unm HOMepy, mpoBepka Ounera nmo QR-kony wiu HOMepy
tenedoHa, mpocMoTp uHbopmaruu o TC, HauaTh ipoBepky Ounetos TC, 3a-
KOHYUTH NipoBepky OmitetoB TC, mpocmotp OunetoB Ha TC, mpocmoTp O6po-
HEH Ha MEXTOpOJICKOW MapuipyT, IpocMOTp uHbOpMaIu o OpoHe, Tpo-
Jaxa Ousiera Ha MEXTOPOJCKON MapIIpyT.

OCHOBHBIMM BO3MOKHOCTSMH POJIU «AJIMUHUCTPATOP» SIBISIOTCS
MPOCMOTp, co3aanue, ynanenue u usmenenue TC, Tapudop OUIETOB U MEX-
TOPOACKUX MapUIPYTOB.

[Ipu pa3paboTke UCTIOJIBb30BAHBI CIACAYIONIUE TEXHOJIOTHU: SA3BIK MIPO-
rpaMmMmupoBanus JavaScript, s3Ik nporpammupoBanus C#, mnatdopma
NET, dpeitmBopku ASP.NET Core u gRPC ASP .NET Core, nnardpopma
Xamarin, Bootstrap, ORM-6u6nmoreka EntityFramework Core, CYB]]
PostgreSQL.
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YK 004.4
Cryn. I.C. TpyOau
Hayu. pyk. accuct. A.H. Mymyk

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

BEB-IIPUJIOXKXEHUE J1JIA PA3SJEJIBHOT'O CBOPA
BBITOBBIX OTXO/10B

Enie HeCKOJIBKO ECATUIIETHI Ha3aJ OCHOBHYIO Maccy OBITOBBIX OT-
XOJIOB COCTABJISITU MUIIEBBIE OTXO/IbI, OyMara, CTEeKJI0 U TeKCTUJIb, KOTOPBIE
pasziaraiuch OTHOCUTEIBHO ObIcTpo. Ho cerogns MmycopHasi Kop3uHa cpe-
HETO YeJI0BeKa HANOJHEHA MIACTUKOBBIMU YIIAaKOBKAaMH, SJICKTPOHUKOM, O6a-
TapeKamMH W IPYTUMH CIOKHBIMU MaTepuaTaMH, KOTOPBIE MPHU 3aXO0pOHeE-
HUU BBIJEISIIOT TOKCHUHBI, 3arpsi3Hss TOYBY, BOJY U BO3IYX.

B ycrioBusax cTpeMUTENBHOrO pocTa NOTPEOICHHS TEpepadOTKa OTXO0-
JIOB CTAHOBUTCS HACYIITHOM HE00XoauMocThio. [Ipon3BoacTBO TOBapOB Tpe-
OyeT 3HaYUTENIbHBIX PECYpCOB: HE()TH, JPEBECUHBI, IPECHOM BO/IbI, TOILIINBA
U AJIEKTpodHeprun. Pa3nenpHelil cOOp Mycopa I03BOJISIET COXPAaHUTh ITH pe-
CYpCHI, BO3Bpallasi UX B LIMKJI MPOU3BOACTBA. [[Is1 cUCTEMBI pa3aenbHOTIO
cOopa OONBIIMHCTBO OTXOI0B MPEICTABISAIOT LIEHHOE BTOPUYHOE ChIPHE, KO-
TOPOE MOKHO OBTOPHO MCHOJIb30BaTh JIJIs1 CO3/1aHUsI HOBOW NMPOAYKIIHH.

[enbto paboThl ObuTa pa3paboTKa BEO-MPHUIIOKEHUSI, CTIOCOOCTBYIO-
IETO MOMYJISPU3AIH COPTUPOBKHU OBITOBBIX OTXO/IOB.

['maBHas 3amaya MPUIIOKEHUSI COCTOUT B TOM, YTOOBI MIPEIOCTABUTH
MOJIB30BATENSIM YJOOHBIH M OBICTPBIA CHOCOO MOMCKAa MYHKTOB NpHEMa
BTOPCHIPHS, @ TAKKE CHCTEMY MOTHUBALIUU IS PETYISIPHON COPTUPOBKH OT-
XOJIOB, YTO TIO3BOJUT COKPATHTh KOJIMYECTBO HeEmepepadbaThIBaeMOro My-
copa ¥ MOBBICUTH IKOJIOTUYECKYIO CO3HATEIBbHOCTh TPaXk/IaH.

Kpowme Toro, npuiioxxenue 1a€T BO3MOXKHOCTh aIMUHUCTpaTOpaM -
(GeKTUBHO YIPaBIATh 0a30i MyHKTOB cOOpa, KATETOPUSIMH OTXOJIOB U 0O-
HYCHBIMH IIpOrpaMMaMU, 4TO CLIOCOOCTBYET ONTHMHU3ALIUHU IIpoLiecca nepe-
pabOTKH BTOPCHIPHS.

Be6-mpunoxenue pa3pabaThiBaioCh € TOMOIIBIO  MPOTPAMMHON
miatdopmbl Node.js u petimBopka Express.js ¢ UCMONB30BaHUEM S3BIKA
nporpaMmMupoBanus Javascript, a Takke C UCHOJIb30BaHUEM OHUOIMOTEKU
ATOTO si3bIKa React.js.

B xoze pa3paboTku mojiy4uioch rOTOBOE Web-TPHIIOKEHNE, KOTOPOE
peliaeT cleayronre 3a1aun: 100aBjIeHue, I3MEHEHNUE U yAaJIeHUE MyHKTOB
npreMa BTOPCHIPhS, U3MEHEHHE U yIaJICHUE BUIOB BTOPCHIPHS, YIIPaBICHUE
CKHIKaMU (J100aBlieHHE, U3MEHEHUE, yAaJICHUE), U3MEHEHHUE U YJlaJieHUe
CTaTel, ylajJeHne KOMMEHTapHUEB MOIb30BaTENEH; IPOCMOTpP MYHKTOB TIPH-
eMa BTOPCBIPhS, claua BTOPCHIPhsI, 0OMEH HAKOTUIEHHBIX OaJIJIOB.
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YK 004.4
Cryn. B.I'. ITogoGen
Hayu. Pyk. accuct. A.H. Mymyk

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)
BEB-IITPUJIOKEHUE «(QJIEKTPOHHAS BUBJINOTEKA)>»

[ToTpeObHOCTE B MOTyYeHUH HHPOPMALMH BCeria Oblia U OCTaéTcs oA-
HOM M3 0a30BBIX yenoBedeckux noTpedHocTed. C pa3BUTHEM IUPPOBBIX
TEXHOJIOTHIA 00BEM MOTpedIIIeMOi HHPOPMAIIUK CTPEMUTEIEHO pacTET. Ce-
TOJHSI TOCTYN K PAa3lIWYHBIM BUAAM HUHGOpPMAIUU U3 JIOO0H TOUKH MHUPA
obOecrnieunBaeTCs uepe3 UHTEPHET.

[enbro numioMa siBisieTcst pazpadoTKa BEO-TIPUIIOKEHUS « DJIEKTPOH-
Hasg OMOJMOTEKa», OOECIEUMBAIOUIETO IOJIH30BATENISIM YIOOHBIA TOUCK,
IPOCMOTP U YTEHUE KHHUT, a TAKKE B3AUMOJEHCTBUE C ONMCAHUEM KHHIU.

Jis peanu3auy MOCTaBIEHHOM 11eJI HE0OX0IUMO OBLIIO CO3/1aTh KakK
KIIMEHTCKYIO, TaK U CEPBEPHYIO YaCTH MPUIIOKEHHUS.

KimeHTckas yacTh JOJDKHA:

— o0ecrneunBaTh yA00HBI U MHTYUTUBHO MOHATHBIA UHTEPPEIIC;

— TOAJEPKUBAThH AJANTUBHBIN TU3aWH IS PA3JIUYHBIX YCTPOMUCTB;

— BBINOJHATh HAYAJIBHYIO BAJIMIALUIO MOJIb30BATEIBCKUX JAHHBIX.

CepBepHas yacTh J10JDKHA:

— obecneuuBaTh JOCTYI K JaHHBIM;

— 00pabartbIBaTh 3anpockl U POPMUPOBATH HA HUX OTBET.

JJisl BBITIOJTHEHMSI BCEX BBIIIENIEPEUNCICHHBIX YCIOBUI ObLT BEIOpaH
cleyomui Habop TEXHOJIOTUM: S3bIK TporpaMmMupoBanus JavaScript, Ouo-
mnoteka React 171 KIIMEHTCKOM 4acTH MPUIIOKEHUS, TpOorpaMMHas Iiat-
dbopma Node.js u ppeitmBopk Express.js aJisi cCEpBEpHOM YaCTU NPUIIOKEHUSI,
MySQL s xpanenust nanHbix 1 Docker a1 pa3B€pThIBaHUS U yIIpaBICHUS
IPUIOKEHUEM.

B pesynbTaTe Obuta co3nana GyHKIIMOHAIBHAS dJIEKTPOHHAS OUOIHO-
TeKa, BKIOYAIOIIas:

— pasjesieHue MpaB JA0CTyNa Mo POJsM: TOCTh, OJIb30BaTElb, aIMU-
HUCTPATOp;

— 17151 TOCTS: BOBMOXHOCTh POCMAaTpUBATh KHUTH, UCKATh 110 KPUTE-
pHSIM, YUTaTh, OCTABIISATh 3aAMETKH U IPOCMATPUBATH MPOTPECC YTCHUS;

— IS TOJIB30BATENS: JOMOJHUTENBHBIE BO3MOKHOCTH — CKAUMBAHHE
KHUTH, OCTaBUTb OT3bIB O KHUTE, IPOCMOTP MH(POPMAIMH O KHUTE, J00aBIIe-
HUE KHUTH B M30paHHOE, y/lajJeHHe KHUTU U3 U30PaHHOTO, YBEIWYCHHUE U
yYMEHbILIEHHE pa3Mepa TEKCTa B KHUTE, ITOUCK CTPaHUIbl B KHUTE, T00aBe-
HUE U yJIaJIeHUE 3aMETKHU B KHUTE.
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YK 004.4
Crya. H.A. llymckuit
Hayu. pyk. accuct. A.H. Mymyk

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

BEB-IIPUJIOKEHHUE JIVIA BPOHUPOBAHMUSA
TEPMAJIbBHBIX BAHb

[ToTpeOHOCTH B MOJYYEHWH M OpTraHU3AIMH JO0Cyra BCerna Oblia u
ocTaéTcs OJHOW M3 0a30BBIX YelOBeUeCKHX motpeOHocTel. C pa3BUTHEM
U POBBIX TEXHOJOTHI MPOlecC TUIAHUPOBAHUS OT/AbIXa CTAHOBHUTCA BCE
0oJiee yAOOHBIM U IOCTYITHBIM.

enbto BeO-npuiioxenust «CepBuc OpoHUpOBaHUsl OaHbY, 00ecTeUn-
BAIOIIETO TOJIb30BAaTENIIM YJIOOHBIM IMOMCK, MPOCMOTP M OpOHUPOBAHHE
0aHb, a TaK)Ke B3aUMOJEIHCTBUE C ONKUCAaHUEM, POTOrpausIMU U OT3bIBAMHU
0 KaKJ0ii OaHe.

Jis peanu3auy OCTaBJIEHHOM 11eJI HE0OX0IUMO OBLIIO CO3/1aTh KakK
KIIMEHTCKYIO, TaK U CEPBEPHYIO YaCTH MPUIIOKEHHUS.

KimeHTckas yacTh JOJDKHA:

— obecrneunBaTh yA00HBIM U MHTYUTUBHO MOHATHBIA UHTEPPEIIC;

— TOAJEPKUBATh AJANTUBHBIN TU3aWH JUIS PA3JIUYHBIX YCTPOMUCTB;

— BBINOJIHATH HAYAJbHYIO BAJIMIAIMIO OJIb30BATEIbCKUX JAHHBIX.

CepBepHas 4acTh J10JDKHA:

— obecneuuBaTh JOCTYI K JaHHBIM;

— 00pabartbIBaTh 3anpockl U POPMUPOBATH HA HUX OTBET.

JUJ1s BBITIOJTHEHMSI BCEX BBIIIENIEPEUNCICHHBIX YCIOBUI ObLT BEIOpaH
cienyromuil Habop TEXHOJOTUM: fA3bIK MporpammupoBanusi TypeScript,
oubnuorexka React nnsi KIMEHTCKOM YacTH NPUIIOKEHUS, MPOTrpaMMHas
matdopma Node.js u ppeiimBopk Nest.js 111 cepBEpHON YaCTH MPUIIOKE-
Hus, PostgreSQL nnst xpanenus ganHbsix U Docker myis pa3BEpThiBaHuS U
YIPABJICHUS PUIIOKEHUEM.

B pesynbraTe Oblia co3iaHa PyHKIMOHANbHAS AJIEKTPOHHAS OMOIHO-
TeKa, BKIOYAIOIIas:

— pasjesieHue MpaB JA0CTyNa Mo POJsM: TOCTh, OJIb30BaTElb, aIMU-
HUCTpATOP U Biajener 6aHu;

— 7151 TOCTS: BO3MOXHOCTh IIPOCMAaTpUBATh UCKATh OaHU B IPHUIIOKE-
HUU, GUIBTPOBATH U COPTUPOBATH UX, BHI3BATH TAKCH J10 OaHU;

— JUIsl TIOJIb30BATEJIS: JTOMOJHUTENbHBIE BO3MOXHOCTU — OPOHHUPO-
BaTh U OTMEHATh OpOHUpOBaHUs O0aHb, OCTABJIATH KOMMEHTAPHM ISl KOH-
KpeTHOI OaHu.

— JUIsl BIIaJieiblia OaHu: AOMOJIHUTENbHBIE BO3MOKHOCTH — CO3/1aBaTh
0aHIO B IPUWJIOKEHUH, PETAKTUPOBATh HH(OPMALIHIO O OAHSX.
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YK 004.4
Cryn. P.B. 3y6apes
Hayu. pyk. accuct. A.H. Mymyk

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)
BEB-IITPUJIOKEHUE «®OPYM KYJIMHAPHBIX PELIEIITOB»

B snoxy g poBu3anuyu HHTEPHET-TEXHOJIOTUN KapAUHAIBHO MPeoo-
pasyloT TPAIUIIMOHHBIC MOAXOABl K KyJIWHAPUU W OOMEHY KyJIHMHAPHBIM
onsIToM. CerogHs Bce OOJbIIE JTIOASH TPEATOYMTAIOT UCKATh BIOXHOBEHHE,
M3y4aTh HOBBIE PEIETITHI U IETUTHCS CBOMMH KyJIMHAPHBIMH HAXOIKAaMH 4e-
pe3 CrenruaaIu3upOBaHHbIC OHIANH-TUTAT(GOPMBI.

Knaccuueckne KynwHApHBIE KHUTH M KYPHAJIbl IMOCTEIIEHHO YCTY-
Mal0T MECTO HMHTECPAKTUBHBIM BEO-TIPUIIOKCHHUSIM, KOTOPBIC MpEIararoT
MIOJIB30BATEISIM 3HAUUTEIHLHO OOJiee MUPOKU (DYHKIIMOHAT U TTO3BOJISIOT
MOJIy4aTh JOCTYI K KyJMHApPHBIM 3HAHUAM B JII000€ BpeMsl U B JIIOOOM Me-
CTe.

[lenpi0 TaHHOTO MPOEKTa SABJISAETCS pa3pabOTKa COBPEMEHHOTO BeO-
MPWIOKEHUS KyJIMHAPHOTO opyma, KOTOPOE MPETOCTABUT MOJIb30BATENISIM
KOMILJIEKCHYO IIaTHOPMY JUTsl KyJIMHAPHOTO TBOPUYECTBA.

[IpunoxeHue mo3BoJIUT MOJIH30BATENSAM MTyOJIMKOBATh U HAXOIUTh Pe-
IETITHI TI0 PA3JIMYHBIM KaTETOPHUAM B JTFO00€ BPEMs CYTOK, BECTH IIEPCOHATTb-
HYI0 KyJIMHAPHYIO KHUTY ¢ UCTOpHEH CO3MaHHBIX OJI0I, TOTydJaTh MepCcoHa-
JU3UPOBAHHBIC PEKOMEHIAIIMN HAa OCHOBE CBOMX IPEIIIOYTCHUM, a TaKkKe
oOIIaThCS ¢ APYTUMH YYACTHUKAMM COOOIIeCTBa yepe3 (popym, riae MoxKHO
00CYy>X/1aTh HIOAHCHI PUTOTOBJICHUS OJIFO]T B p€abHOM BPEMCHH.

Beb6-npunoxenue pazpabaThiBaIoCh € MOMOIIBIO  MPOTPAMMHOM
matdopmel .NET Core u ¢ppeiimBopka ASP.NET ¢ ncnosib3oBaHneM si3bika
nporpammupoBanus C# st pa3paOOTKU CEPBEPHON YACTH TPHIIOKECHHUS,
a TaK)Ke C MCIOJIb30BaHHeM OMOMMoTekn React.js miis HamucaHus KIUEHT-
CKOTO MTPUIIOKEHUS.

B xoxe pa3paboTku ObIJIO peann3oBaHO Web-TPUIOKEHHUE, KOTOPOE
perraeT CIeayromue 3a1aqn:

— JUIS TOCTS: PErHCTpalusi, aBTOpHU3alus, TpocMoTp Gopyma, mpo-
CMOTp CIHUCKA PElenToB, MPOCMOTP UH(POPMALIUU O pelenTe, GuibTpauus
PEIenTOoB;

— 7Sl TIONb30BaTeNs: Jo0aBIeHNUE, PelaKTUPOBAHKE, yNaJeHHE pe-
LIETITOB, 100aBJIEHNE PELIETITOB B M30paHHOE, yAICHUE U3 U30PaHHOTO, J0-
OaBiIcHHE, pEAAKTUPOBAHUE, YIAICHIHE KOMMEHTAPHCB.
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YK 004.4
Cryn. H.A. [leceukuii
Hayu. pyk. accuct. A.H. Mymyk

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)
BEB-IITPUJIOKEHUE «ITPUIOT AJIAA dKUBOTHBIX»

B HacTosiiee BpeMsi MHTEPHET-TEXHOJOTHH aKTUBHO BHEIPSIOTCS B
pa3nuuHbie cepbl KU3HU, BKIOYas cdepy momomy 0e310MHBIM >KHBOT-
HbIM. OJTHUM U3 IPUMEPOB TAKOTO MPUMEHEHUS SBISETCS CO3/IaHHUE COBPE-
MEHHBIX BEO-TIPHIIOKEHUN IS MPUIOTOB JKUBOTHBIX, KOTOPHIE MO3BOJSIOT
aBTOMATHU3HPOBATH MTPOLIECCHI, CBA3AHHBIE C YIIPaBICHUEM >KHBOTHBIMH, TI0-
KEPTBOBAHUSMHU W B3aMMOJICHCTBUEM C ToJib30BaTesiMu. Hamnume col-
CTBEHHOTO CaiiTa 3HAYUTEIFHO MOBHIIIAET y3HABAEMOCTh U JOBEpUE K KOM-
MaHUSIM, OPTaHU3alMsIM U APYTUM BUAM JIEATEIHHOCTH, YTO CIIOCOOCTBYET
UX MOMYJISIPHOCTH U Pa3BUTHIO B IU(YPOBOM MPOCTPAHCTBE.

[{enbto TaHHOTO MPOEKTA SABJSETCS pa3paboTKa BEO-MPUITOKEHUS IS
IPUIOTA )KUBOTHBIX. OHO MPEOCTaBISAET MOJIB30BATENSIM YIOOHBIN c10c00
IPOCMOTpa JOCTYHHBIX AJIS MOJTYYEHHs! )KUBOTHBIX, IPOCMOTpPa HOBOCTEU
IPUIOTA, BHECTU JICHEKHOE MOKEPTBOBAHUE U OCTABUTH OT3bIB O MPUIOTE.
[TpunoxeHne AOIKHO OBITH JOCTYITHO B J1I000€ BpeMsI CYyTOK, oOecreunBas
JETKHUIA TOCTYT K MH(OPMAIIUU O KUBOTHBIX, a TAKXKE K pasiely HOBOCTEH
npuroTa. BeO-mpuioxenune pa3padaThiBaIOCh C HCIOJIH30BAaHUEM CTEKa
JavaScript-texnonoruii: Node.js u NestJS myist cepBepHOil yacTu, a Takxke
React nns coznanus kinentckoro uHtepdeiica. Takoil moaxon odecreyn-
BaeT BBICOKYIO MTPOU3BOIUTEIHLHOCTh, THOKOCTh M MAacIITaOUPyEeMOCTh CH-
CTEMBI.

B nporuiecce pa3paboTku ObUIO peann30BaHO BEO-IPUIIOKEHHUE, pelia-
IolIee CIAeAYIOLUE 3a0auu:

— perucrpainus U aBTOpU3alus MoJIb30BaTese;

— OTOOpa)KeHUE KaTanora XUBOTHBIX, JOCTYIHBIX JUIS TIOTYYCHHUS,

— (punpTpanus KUBOTHBIX MO BUY, MOTY U IPYTUM HapaMeTpaM;

— npuéM 1 00paboTKa TCHEKHBIX ITOKEPTBOBAHMIA;

— yBEJOMJICHHE T0JIb30BATENEH O MOSIBICHUN HOBBIX JKUBOTHBIX;

— oToOpa’keHHEe HOBOCTEH MPHUIOTA;

— peanu3aiysi BOSMOXHOCTH OCTaBHUTh OT3BIB,;

— TMOAJEpKKa pojiel agMUHHCTpaTopa (C BO3MOXHOCTBIO YIIpaBiie-
HUS )KUBOTHBIMHU ), TOCTSI U OOBIYHOTO TIOJIb30BATEIS.

OcCHOBHOM ayAUTOpUEN TaHHOTO BEO-TPUIIOKEHHUS SIBISTIOTCS TTOJIH30-
BaTeJIH, KeJallue NpuoOPECTH )KUBOTHOE UMH IOMOYb IIPUIOTY .

Takum oOpa3om, MPOEKT HAIpaBJIeH HA U(POBU3AIUIO U ONITUMHU3A-
M.
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YK 004.4
Cryn. H.B. KoBkeinb
Hayu. pyk. accuct. A.H. Mymyk

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

BEB-IIPUJIO)KEHUE «EVENTFLOW» VIS OP'AHU3ALINU
N YYACTHUA B MEPOIIPUATUAX

CoBpeMeHHBIN pUTM XHU3HU TpeOyeT 3(PPEeKTUBHBIX HHCTPYMEHTOB
JUTSL OpPraHU3aluy MEPONIPUATUI. JIFOIH XOTAT JIErKO HaXOUTh HHTEPECHbIE
COOBITHS, B3aUMOJICHCTBOBAThH C OPraHU3aTOPaMU U IPYTUMHU YIaCTHUKAMH,
a TaKkKe yNpaBIsTh CBOUMU aKTUBHOCTSIMH.

[enbo mpoeKTa siBsieTCs pa3paboTka BEO-MPUIOKEHUS JIJIsl OpTaHU-
3allMM MEPONPHUATHI, KOTOPOE aBTOMATU3UPYET MPOLIECCHl CO3/AaHMs, IO-
MCKa M YNPaBIIEHUS MEPOIIPUATUSAMH, a TaKkKe 00ecreuynBaeT yaJo0Hoe B3a-
UMOJICHCTBUE MEXY MOJIb30BATEISIMHU.

Hcxons u3 MocTaBiIeHHOM 1€/, HEOOXOAMMO pealn30BaTh CEpPBEP-
HYIO U KJIIMEHTCKYIO YacCTh IPHUIIOKCHHUS.

Knuenrtckas 4acth 0JDKHA:

— 001a1aTh MOHATHBIM UHTEP(PENCOM C COBPEMEHHBIM TU3aHHOM;

— obecrieunBaTh (YHKUHMOHAN JUIsl MPOCMOTpPAa MEPONPHITHI Ha
KapTe, IOUCKa U QUIbTPALINH;

— MOJJEPKUBATh MHTETPAIMI0 C BHEUTHUMHU CEpPBUCAMHU, TaKUMU
kak Google Kanennapsp.

CepBepHas 4acTh J10JDKHA:

— o0ecrneunBaTh O€30MaCHOE XpaHEHUE U 00pabOTKY JaHHBIX;

— MNOJJEPKUBATh MOJENH (YUYaCTHHUK, CO3AaTelb, aAMUHUCTPATOD);

— nipenoctaBisiTh API 115 B3auMoaelcTBUS ¢ KIIMEHTCKOM 4acThIo.

J17151 BBITIOJTHEHMS BCEX yCJIOBHUI ObLT BRIOpaH CIICTYIONMINA HAa00p TeX-
HOJIOTHI: KJIIMEHTCKasi 4YacTh peain30BaHa ¢ UCIoab30BaHueM React Native
(Expo) mna xpoccruiarpopmeHHoi pa3paOOTKu, cepBepHas 4acTh — Ha
Django Rest Framework (Python) nnst peanuzanuu API, B kauecTBe 6a3bl
JTAHHBIX Hcmoab3yeTcss PostgreSQL nmnst XpaHeHHs] CTPYKTYPHUPOBAHHBIX
JTaHHBIX. B KauecTBe MOMOJHUTENBHBIX TEXHOJOTHH TMPUMEHSIOTCS
Elasticsearch nis monmnoTexcroBoro novicka u Docker aiis pa3BepTbiBaHus.

B pesynbTaTe 6610 CO3/1aHO BEO-MPUIIOKEHUS IS OpraHU3aIlud Me-
PONPUSITHIA, B IpOIECCE pa3pabOTKX KOTOPOTO OBbLIN BHITOJHEHBI 3aa4n:

— peanuzanus paszeiacHusl BO3MOKHOCTEN MOJIb30BaTENIEH IO POJISM;

— MPEIOCTAaBJICHUE yYacTHUKAM (PYHKIIMOHAJIA /IS TIOJIay 3asBOK,
CO3/1aHus OT3BIBOB U J00aBieHus: meponpusatuii B Google Kanennaps;

— MpPEeNoCTaBICHUE AJIMUHHCTPATOPAM BO3MOKHOCTEH YINpaBliCHUS
MOJIb30BATEISIMU M MEPOINIPUATUSIMU YEPE3 AMUHUCTPATUBHYIO TTAHENb.
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YK 004.4
Cryn. O. . Kozak
Hayu. pyk. accuct. A.H. Mymyk

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

BEB-IIPUJIOKEHUE JIUIAA OPTTAHU3ALINA
HACTOJIbBHBIX UI'P

CoBpeMeHHBIH TeMI KU3HU U PACTyIlas MOMyJISIPHOCTh HACTOIbHBIX
UTP CPEAU Pa3IUYHBIX BO3PACTHBIX IPYII TPeOYIOT 3(hPekTUBHBIX 1UppO-
BbIX MHCTPYMEHTOB JJIsi OpraHu3aluu Meponpustuii. PydHoit crnoco6 mo-
MCKAa YYACTHUKOB M KOOpAMHAIMU COOBITUH CTAaHOBUTCS BCE MEHEE yn00-
HBIM, 0COOCHHO TIPU PETYJIIPHOM MPOBEIEHUH UTP. B OTBET Ha 3TH BHI3OBHI
pa3paboTKa CleHuagTu3upOBAHHOTO BEO-TPUIIOKEHHUS TO3BOJISIET YIIPOCTUTh
MPOIECC TUTAHUPOBAHUSA U YIPABICHUS TAaKUMU MEPOIPHUATHIMH, a TaKKe
YJIy4IIUTh B3aUMOJIEUCTBHE MEX]Ty OPraHU3aTOpaMu U YYaCTHUKaMH.

L{enbto JaHHOTO MPOEKTA SIBJISIETCS CO3/1aHUE BEO-TPUIIOKEHUS, TPEI-
HA3HAYEHHOT'O JIJIsl OPTaHM3alu1 HAaCTONbHBIX Urp. [lpunoxxenue no3posser
YOPOCTUTh U YCKOPUTH HPOLECC MOUCKA U CO3JaHUsl MEPONPUATUN MO
HACTOJIBHBIM WUIPaM, 33J1aBaTh MapaMmeTphl ISl MEPONPUITUS, ONPEIEIATh
MECTO MPOBENIEHUSI MEPOIIPUTHSL, OOEeCIIeunBasl pa3JeIeHue Ha KaTeropyH,
OBICTPBII MOUCK IO PUIBTPAM U CTaTyCaM MEPONPHUITHHN, a TAK)KE BO3ZMOXK-
HOCTbH OOIIAThCS M MOTy4aTh YBEIOMIICHUS O MEPOTIPUSATHSX.

Beb6-npunoxenue pa3pabaTbiBaIOCh C MCIOJB30BAHUEM MTPOTPaAMM-
Hoit atdopmel Node.js u ¢dperimBopka Nest.js Ha si3bike TypeScript s
cepBepHoi yactu, PostgreSQL ayig xpanenus nanusix u Docker uist pa3sép-
THIBaHMS U yNPABICHUS MPUIOKECHUEM, a TaK)Ke C TMPUMEHEHUEM OnOIno-
ek React.js u TypeScript 1715 KIMEHTCKOW 4acTH, 4TO MO3BOJIMIIO pealiu-
30BaTh COBPEMEHHOE M YJIOOHOE BEO-TIPUIIOKEHHUE JIsi OpTaHU3aIuu
HACTOJIbHBIX UTD.

B xoze pa3zpaboTku NoIyymiioch rOTOBOE Web-IpuiIokeHHe, KOTOpoe
pelaeT cleayoue 3a1auu:

— JUTSl TOCTSI: pETHCTpAIlysl, aBTOPHU3AIHS, POCMOTP KaTeropuii, mpo-
CMOTp HTD;

— JUTSI TIOJTB30BATENS: IPOCMOTP KaTeTOpUid, IIOUCK U (PUIIBTpAIlHs Ka-
TETOPHiA 10 Teram, IPOCMOTP UTP, TOUCK U (PUIIBTPAIIHS UTP TIO TETaM, TIPo-
CMOT]p COOBITHIA, TIOJIMKMCKA HA COOBITHE, OTITHUCKA OT COOBITHS, TPOCMOTP CO-
OBITHI B KaJIeHIape, CO3AaHue COOBITHM, peAaKTHPOBAHUE COOBITHIH, CO3/1a-
HUE PE3yJbTaTOB COOBITHUS, peJaKTUPOBAaHUE MPO(Us, Co3AaHUe MacTep-
CTBa ISl UTPbI, pEIaKTUPOBAHNE MACTEPCTBA, MOJNICKA HA YBEIOMIICHHUS,
OTIIMCKA OT yBEJIOMJICHHI, OOIIIEHUE B YaTe CECCUH, U3MEHEHHE CTaTyca Cec-
CHH.
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NCITOJIbB3OBAHUE FACENET U1 OBHAPYXXEHUW A JIUL]

B nganHolt Hay4yHOW paboTe paccMaTpUBaeTCs MCIOJIb30BaHHUE
HelpoHHOM ceTu FaceNet 11 3a1a4n MonMcKa akKayHTOB I10JIb30BaTENEH 110
ux (ortorpadusm. FaceNet npencraBiser co00il apXUTEKTYpy TIIyOOKOTO
oOyueHus, POPMHUPYIOIIYIO SMOCITUHTH U300paKEHHI JIHII, TTO3BOJISAS CO-
MOCTAaBJISATh UX 10 BEKTOPHBIM IPEACTABIECHUSM B MHOTOMEPHOM IIPU3HAKO-
BOM IpocTpaHcTBe. Takoi noaxon ocooeHHO 3(h(HEKTUBEH ISl CUCTEM, I7I€
TpebyeTcs OBICTPBINA M TOYHBIN MOUCK COBMaAeHUM 1o pororpaduu B 6aze
3aperuCTPUPOBAHHBIX MOJIb30BATEIIEH.

B Hauane pa®oThl ONMUCHIBAIOTCS OCHOBHbBIE MPUHIUIBI (PYHKIIMOHU-
poBanust FaceNet, Bkitouass MOArOTOBKY HM300pakeHUM Al 0OpabOTKH,
HOPMAJIM3ALNIO, ONpPENIeJICHUE JUUEBbIX O0JacTell M BBIPABHHUBAHHUE IO
KJIFOUEBBIM TOYKaM. DT 3Tallbl 00€CIEUYNBAIOT KOPPEKTHOCTh MOCIIETYIO-
HIETO MOCTPOCHHSI SMOEIIUHTOB M UX YCTOMYMBOCTH K Pa3iHudsiM B pa-
KypCe, OCBEILIEHUU U Ka4eCTBE UCXOITHOTO MaTepHaIa.

Oco0oe BHUMaHUE yAeNseTcs OpraHu3aliy nporecca noucka akka-
yHTOB 110 potorpaduu. PaccmaTpuBaeTcs: apxuTeKTypa CEpBEPHOIO pelie-
HUS, BKIIFOUYAIOIIIETO MpeABapuTesibHOe popMUupoBaHue 0a3bl IMOEITUHTOB
BCEX IO0JIb30BaTENIel U MEXaHU3M IMOMCKa OJMMKalIINX BEKTOPOB K 3a/aH-
HOMY M300pakeHn 0. ONMCHIBAETCS UCIIOJIb30BAHNE EBKJIN10BA PACCTOSHUS
KaK OCHOBHOM METPUKH CpPaBHEHUS, @ TAK)KE ONTUMHU3ALUS BBIYUCICHUH 1151
MOBBILICHUS] IPOU3BOAUTENBHOCTH CUCTEMBI IIPU padboTe ¢ OOJIBIINM 00bE-
MOM JIaHHBIX.

OTnenbHO aHAMU3UPYIOTCS BOMPOCH! nHTerpanuu mojenu FaceNet B
CYILECTBYIOILYIO HH(MpACTpYyKTYypy. [IpuBOAUTCS OnMcaHne HaCTPOUKH cep-
BHcCa 1151 00pabOTKU BXOIALIMX U300paKEHUI, pean3aliu npoiiecca reHe-
pauuu YMO€IMHTOB U MOUCKa coBnaieHui. [Tokazanbl ocoOeHHOCTH 00Opa-
OO0TKM M300paKEeHU B peaJbHOM BPEMEHU M CUHXPOHHU3AIMU paboThI cep-
Bepa npu OOJIBIIOM KOJIMYECTBE MapajuiebHbIX 3apOCOB.

B 3akitoueHunu fenaercst BBIBOJ O BBICOKOW MPaKTUYECKON IEHHOCTH
npumenenus FaceNet aiis1 3a1auun moucka akkayHTOB I0JIb30Bateseit mo ¢o-
torpadusm. [loguépkuBaercs, 4To JaHHOE PEIICHUE OTINYAETCS HAAEKHO-
CTbI0, BBICOKOM TOUHOCTHIO U BO3MOXKHOCTBIO CTA0MIILHON pabOThI B pealib-
HBIX YCJIOBHAX 3Kcrutyatanuu. FaceNet obecrnieunBaeT HEOOXOAUMYIO CKO-
pocTh 00PaOOTKHM M KA4eCTBO MACHTU(DUKAIINK, YTO JIeTaeT ero 3G HeKTHB-
HBIM UHCTPYMEHTOM JIJIs1 BHEPEHUS B COBPEMEHHBIE MH(POPMAIIMOHHBIE CH-
CTEMBI.
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HACTPOMKA, KOH®UT'YPAIIUS U CBOPKA
FRONTEND-YACTH C UCITIOJIb3OBAHUEM WEBPACK

B nanHoi HayyHOI paboTe ucciaenyeTcs IpoIecc HaCTPONKH, KOHU-
rypamuu u cOopku ppoHTeHI-pUiIoKeHHH ¢ moMoIbio Webpack — onroro
u3 Hauboyiee MOMYJNAPHBIX MHCTPYMEHTOB [JIsl aBTOMAaTH3alMU COOpKU
JavaScript-npunoxenuii. Webpack npenocrapiisieT MOIIIHbIE BO3MOKHOCTH
JUTS yTIIPaBICHUS 3aBUCUMOCTSIMHU, ONTUMHU3AIIMU PECYPCOB U HACTPOUKH pa-
00ouero OKpyKeHUs pa3padOTUHKa.

B pabote paccMaTtpuBaroTCs OCHOBHBIE IPUHLUITBI padoThl Webpack,
€ro MpeuMyIlecTBa Nepe]] APYTUMU UHCTPYMEHTaMU COOPKH (TaKMMH Kak
Gulp unmu Rollup), a Takxke KitoueBble KOHUEHIMU: MOAYJH, 3arpy3UUKU
(loaders) u miaruns (plugins).

Oco0oe BHUMaHHE yIesIeTCs IPOLECCY HACTPOUKHU KOH(PUTYPALIMOH-
Horo (haiina webpack.config.js, KoTopbIit omnpenenseT mpaBuiaa oOpaboTKH
¢aiinoB, ONTUMU3ALMIO KOJA U HACTPOUKY OKPYXEHHS AJis pa3paboTKu U
MIPOJAKIIICHA.

Hanee uccnenytorcst 3Tanbl COOpKU GPOHTEHA-TIPUIOKEHUS: OT 00-
pabotku JavaScript 1 CSS no pa®oTel ¢ H300pakeHUsIMU U IpUPTaMU.
OmnuceiBaeTcs, kak ¢ nomoinpo Webpack moxxno nactpouts Hot Module
Replacement (HMR) niist yckopeHust pazpaboTKH, a TakKe pa3/iesIieHHe KoJia
(code splitting) ny1s onTUMHU3ALUU 3arPy3KU MTPUIIOKEHUSI.

B pabote taxxe npoBoautcst cpaBHeHue Webpack c anbrepHatus-
HBIMU COOpIIMKAMH, aHAJTU3UPYIOTCS UX CHIIbHBIE U ciadbie cTOpoHbl. Pac-
CMaTpPUBAIOTCS BOIPOCHI TPOU3BOAUTENbHOCTH, THOKOCTH KOH(UTYpaH U
MOJIJIEP>KKU COBPEMEHHBIX cTaHaapToB JavaScript u CSS.

B 3akitoueHuu noABOIATCS UTOTH U JIETIaeTCsl BBIBOJ O LienecoolOpas-
HOCTH ucniosib3oBaHusi Webpack B coBpeMeHHBIX PppoHTEeHI-TTpoekTax. OT-
meuvaercs, yto Webpack ocraercss onHUM M3 HanboJiee YHUBEPCAIBbHBIX U
MOIIIHBIX WHCTPYMEHTOB JJIsi COOPKH, HECMOTPSI Ha TOSBIICHUE aJlbTepHA-
TuB. [loguepkuBaeTcss BaXKHOCTh MPaBUIILHOM HACTPONKH KOH(PUTYpaluu
1151 o0ecrieueHus 3PpGHeKTUBHOM pa3pabOTKU U BEICOKOM MPOU3BOAUTEILHO-
CTH TIPUJIOKCHUS.

JINTEPATYPA

1 Odurmansuas noxkymentanus Webpack — [DnexkTpoHHBIN pecypc].
— Pexxum nocrtyna: https://webpack.js.org/. — Jlara noctyna: 10.03.2025.
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OCOBEHHOCTHU UHTEI'PALIMU C Al: COHERE

B nannoit Hay4HO# paboTe paccMaTpuBalOTCs 0OCOOCHHOCTH UHTETpa-
IIUU UCKYCCTBEHHOT'O MHTEJIEKTA, MpeocTaBisieMoro miardopmoii Cohere,
B cepBepHble npuiioxeHus. Cohere — 310 coBpemennsiii Al-cepsuc, creru-
ANM3UPYIONINICS Ha 00pabOTKe M T€HEpalli €CTECTBEHHOTO SI3bIKA C HC-
[10JIb30BaHNEM MOIIHBIX SI3bIKOBBIX MOJIETIEH, a TAKXKE MPEIOCTABIISAET yA00-
HbIl API a1 OpICTpOI MHTErpalUK, YTO AeNaeT ero 3P PEeKTUBHBIM UHCTPY-
MEHTOM J1s1 00pabOoTKK MH(GOPMALIMU U T€HEPALIUN OTBETOB.

PaboTa HaunHaeTcs ¢ aHalM3a MPEUMYIIECTB U OTPAHUYCHUI TIaT-
dbopmbl Cohere, a Takke ¢ AeTalbHOTO 0030pa Bo3MoxkHocTel e€ API. Oco-
0oe BHUMaHuE yjensercsd OnbinoTekaM U MHCTPYMEHTaM, MPeloCTaBIIsie-
MBIM pa3padboTynkam ajs 3P PEeKTUBHOrO B3aUMOIEHCTBHUS C cepBUCOM. Pac-
CMaTPHUBAIOTCS KJIFOYEBBIE ACIEKThl HACTPOMKU CEPBEPHOrO OKPYKEHHS,
BKJItOouas ynpasieHue API-kiroyamu, MexaHu3M ayTEeHTU(PUKALIMU 3aIpo-
COB M oOecrieueHrne Haa&xHoro B3aumojenctusa ¢ Cohere 6e3 HeoOXxoau-
MOCTH UCIOJb30BaHusT VPN.

Hanee noagpoOHO paccMaTpPUBAETCS POLIECC APXUTEKTYPHOTO TPOEK-
TUPOBAHMUS HHTETPAllUd — OT MPOJAYMAHHOTO COCTaBIICHUS CTPYKTYPBI
IPOMTa, HAaIlPaBJIEHHOTO Ha MOJIy4YeHUE OTBETA B 33JJaHHOM (opmare, 10 OT-
IPABKU 3aIPOCOB HA F'€HEPALIUIO TEKCTa. AHATU3UPYIOTCS OCOOEHHOCTH 00-
pabOTKH BO3BpAIIAEMbIX JIAHHBIX, PeaIh3aIlis aCHHXPOHHBIX 3aIIPOCOB, Op-
raHu3alys MOBTOPHBIX MOMBITOK MPH CETEBBIX COOSIX, a TAK)KE MPUMEHEHUE
CTpaTeruii AJii TOBBIIMIEHUS CTAOMJIBHOCTH M OTKa30yCTOMYMBOCTH CH-
CTEMBI.

B pabote Taxxe mpoBOAUTCS CpaBHUTENbHBIN aHanu3 Cohere ¢ npy-
rMMU TPOBAEpaMu  A3BIKOBBIX Mojened — TakuMmu Kak OpenAl wu
HuggingFace. PaccmatpuBarorcs paznuuusi B API, kadecTBe renepaiuw,
CKOPOCTU OTBETA, CTOMMOCTH M BO3MOKHOCTSAX HacTporku. OOCy)aatoTcs
CIIEHapWHU, B KOTOPHIX HcMoiab3oBaHue Cohere MoxeT ObITh Haubosee A¢-
(EKTUBHBIM C TOUKH 3pEHUSI IPOU3BOJUTEIBHOCTA U CTOUMOCTH Ha CepBep-
HOW CTOpOHE.

B 3akiroueHnH Jenaercs BBIBO O MPAKTUYECKOM [IEHHOCTH UHTErpa-
un Cohere B 63keHA-nipuiioxkenus. [loquepkruBaercs, 4To Npy NpaBUIbHON
HACTpOIKe W MOHMMAaHUU BO3MOXHOCTeN Moxenu, Cohere mpenocrasiser
TUOKUN ¥ MOIIHBIA WHCTPYMEHTApPUUN NJIsi CO3JAHHS MHTEIJICKTYaTbHBIX
CEpBEPHBIX PEIICHUH, 00€CTIEYNBAIOIINX BBICOKUN YPOBEHb aBTOMATU3ALIUN
U UHTEJUIEKTYaJbHOU 00pabOTKU JaHHBIX.
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HUHTEI'PAIIMA BUAEO3BOHKOB C NCIIOJIb3OBAHUEM
DAILY.CO

B nannoii pabote paccMaTpuBaeTCs MPOIECC HHTETPAIIMU BUIC03BOH-
KOB ¢ TmomoIbto cepsuca Daily.co [1] — oqHOTO M3 caMBbIX COBPEMEHHBIX U
yAO0OHBIX PEIICHUH sl OpraHu3aiuu BuaeocBs3u. Daily.co nmpegocraBuseT
OMOMMOTEKN KaK ISl KIMECHTCKOM, TaK W JJI CEPBEPHOM YacTH, MO3BOJISSA
JIETKO BHEJPUTH BUICO3BOHKH B BEO-TTPHIIOKEHUS.

Daily.co mpegocTaBisier 00JbIIOE KOJIMYECTBO OMOIMOTEK AJid pa-
00ThI C MOMYJISIPHBIMU TUTaTGopMaMu U (ppeiiMBopkamu, HaunHas ¢ Python
NPWIOKEHUH, 3aKkaHurBas Oudamorexoit st Android nmpuiokeHu.

Jlisa paboTel ¢ mpuioXkeHUsIMU Ha React cepBUC Takke INpenjaraer
OoubnunoTeky [2], KOTOpas 3HAUMTENBHO YIpPOULIAeT co3AaHue MHTepdelica
JUISL BUIE03BOHKOB. DTa OMOIMOTEKA BKIIFOUYAET FOTOBBIE KOMIIOHEHTBHI, C I10-
MOILIbI0O KOTOPBIX MOYKHO OBICTPO OpPraHM30BAaTh OTOOpa)KEHHE BUIECO U
ayJIM0 YYaCTHUKOB, YIPABIATh 3BYKOM, yAAJISATh WINA J10OaBISAThH MOJIb30Ba-
Teneil. Bcé aTo peanuzyercs 6€3 He0OXOAMMOCTH BHUKATh B CIIOXKHYIO pea-
JU3AIUIO C MEIUAMTOTOKAMHU.

KoMnoHeHThI OMOIMOTEKH TOCTPOCHBI TAKUM 00pa3oM, UTOOBI pa3pa-
00TYMKY OBUIO yIOOHO HACTpaMBaTh BHEIIHUN BUA M (YHKUHOHAIBHOCTb
npenocTrasisieMoro uarepdeiica. Kpome toro, 6ubauorexa noaaepxuBaeT
paboTy ¢ 001mKM 00BEKTOM 3BOHKA, OJIaro/1apsi 4eMy paziInyHbIe YaCTU MpPHU-
JIOKEHUS MOTYT MOJyYaTh U OOHOBIISATH MH(POPMAIIHIO O 3BOHKE B PEATbHOM
BPEMEHH U BBINOJIHATH PA3JIMYHYIO JOTHKY. Tak e JOCTYMHO MHOXECTBO
React-xykoB, KOTOpbIE ITO3BOJISIFOT OTCIIEKHUBATH COCTOSIHUE 3BOHKA, HAIIPH-
Mep, aKTUBHOTO YYaCTHUKA, MOJKIIOYEHHBIX M0JIb30BaTENeH, paboTy MHUK-
podoHa U KaMepBHl.

Ha cepsepnoii ctopone Daily npenoctasnsier momHoneaHoe REST
API. OHo no3BossieT co3naBaTh KOMHATHI JUIsl 3BOHKOB, YNPaBISTh JOCTY-
MIOM, CJIETUTH 32 YYaCTHUKAMH U TIOJy4YaTh TAHHBIC O MPOIIEAIINX CECCHUSIX.
JIOTIOTHUTENBHO TOIICPIKUBAIOTCS BEOXYKH — OHH OTIPABIISIOT YBEJIOMIIE-
HUSL O COOBITHAX, HAPUMEP, TAKUX KaK TMOJIKIIOYCHHUE WJIM OTKIIOYCHHE
MI0JIb30BATEIsI, HAYAJIO WJTK 3aBEPIIICHUE 3BOHKA.

JINTEPATYPA

1 Daily.co real-time voice, video, and Al for developer — [3nexTpoH-

HBIM pecypc]. — Pexxum poctyna: https://www.daily.co — Jlata mocrymna:
14.04.2025.
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PEKOMEHJAIIUU ®NJTIBMOB HA OCHOBE OTBETOB
ITOJIB3OBATEJIA B KBU3E

CoBpemennbie ctpumuHrossie MmaaTgopmel (Netflix, Kunomowuck,
HBO Max u ap.) npearatoT OorpoOMHbIA BbIOOpP KOHTEHTA, YTO YaCTO BbI-
3b1BaeT 3P PexT "mapanuya Beroopa". OAuH U3 CrOCOOOB Cy3UTh KPYT Mpe-
MOYTEHUI — HUCIOJIB30BaTh MHTEPAKTHUBHBIC KBU3BI, KOTOPHIE MMOMOTAIOT
Jy4Ille TOHSATh WHTEPECHl MOJIH30BATENS U MPEAJIOKUT MYy TOIXOSIINE
(UIBMBL.

Jlnis peanu3anuy nepcoHaTM3UPOBAHHBIX PEKOMEHIAINI MOTYT TIPH-
MEHSTBCS Pa3JIMYHbIE TEXHOJIOTUYECKUE TIOJXObIL:

1. Rule-based[1] cucremsl. Micionb3yroT 3apaHee 3a1aHHbIC TIPABUIIA,
CBSI3BIBAIOILLME OTBETHI C TeraMu (PUIBMOB (HaIpUMEp, «POMAHTHKa» PO-
MaHTHYECKHE (QUIbMBbI). [Ipeumywecmea: NMpOCTOTa peanu3al, UHTEp-
MPETUPYEMOCTh, oaxoauT mist MVP[3]. Oecpanuuenusn: HE ananTUpyeTCs
10J1 IOJIb30BATENS CO BpEMEHEM, TpeOyeT py4HON HACTPOUKH;

2. ML-moxenu ¢ kojiadopatuBHON puiabTpanmein[2]. Ananusu-
PYIOT TIPEANOUTEHUS MOJIb30BATENEH ¢ MOX0KUMHU BKyCaMU U TIPEAIararT
GuIBMBI, KOTOpBIE TOHPABWIHCH WM. [Ipeumyujecmeéa. aBTOMATHYECKOE
oOy4eHue, MacIITabupyeMOCThb, HE TpeOyeT pydHoul pazMeTku. Ozpanuye-
HUs: TIIOXO pabOTaeT C HOBBIMH IOJIb30BATEIISIMU, HE YUNTHIBACT KOHTEKCT;

3. MuTessiekTyasibHbie cucTeMbl HA 0aze NLP u BHemtnux API.
OOpabaThIBalOT TEKCTOBBIE OTBETHI C IOMOIIBIO aJITOPUTMOB aHAIHN3a eCTe-
CTBEHHOTO s13bIKa. [Ipy HEOOXOAMMOCTH UCIIOJIb3YIOTCS BHEIIHUE SI3bIKOBBIC
Mozenu (Harmpumep, uepe3 API ounbnuoreku g4f[4]). Ilpeumywecmsa: rimy6o-
Kasl epCoOHaIM3alMs, YUeT KOHTEKCTa, SMOLMN U CTUIIS oTBeTa. Ocpanuue-
HUS. 3aBUCUMOCTb OT CTOPOHHHUX CEPBHCOB, BO3MOKHBIE 3aTPAThl PECYPCOB.

APXUTEKTYpPa CHCTEMbI PeKOMeH/IAIUI:

1. KBus. Ilocne peructpannn mosib30BaTei0 MpeAsiaraeTcsl ciydai-
Hasi BHIOOpKA MOATOTOBICHHBIX BOIMPOCOB. J[J1s 3amycka MexaHU3Ma PeKo-
MEHIAINNA JOCTATOYHO OJJTHOTO OTBETA, HO UM KX OOJIbIIIE — TEM BBIIIIE TOY-
HOCTh pe3yJibTaTa. Bompockl GpopMupyIOTCS BPYYHYIO aIMHUHHCTPATOPOM
U3-32 OTPAaHUYUCHUH CYIIECTBYIOIINX T€HEPATOPOB U MEPEBOTINKOB;

2. O6paboTka oTBeTOB. OTBETHI pa30MBAIOTCS HA YACTU M OTIPABIIS-
IOTCS B SI3BIKOBYIO MOJIeNb uyepe3 APL. DTo mo3BosieT yuuThIBaTh TUMUT HA
o0Bem 3anpoca. [lomydeHHbIe pe3ynbTaThl arperupyOTCs;

3. Anamms. CepBep oOpadateiBaeT oTBeThl API, u3Biekas xaHpsbl, Te-
MaTHKU U SMOIMOHAIIbHBIE MAPKEPHI.
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NCHOJBb30BAHUE BUBJIMNOTEKHU SIGNAIR

B nmanno#i paboTe paccmaTpuBaeTcsi HMCIONIb30BaHHE OHOIMOTEKU
SignalR B kauecTBe pemieHus s peanu3aliy IBYyCTOPOHHEH CBS3H MEXIY
KJIMEHTOM U CepBEpOM B BeO-mpuiiokeHusax. SignalR — 3to OubnuoTeka ot
Microsoft, npenocrasnstomias APl qist oOmMeHa coobmeHusMu B peaabHOM
BpEMEHH, OCTpoeHHOTo Ha 0a3e WebSocket u 1pyrux TpaHCIOpTHBIX IIPO-
TOKOJIOB.

OcHOBHOE BHHMAaHHE yAENACTCS apXUTEKType U MPUHIIUITY padOThI
SignalR. OnuceiBaeTcsi MEXaHU3M aBTOMATHYECKOTO BBIOOpA TPAHCIIOPT-
HOTO MPOTOKOJa B 3aBUCHMOCTH OT BO3MOXHOCTEH KJIMEHTa U cepBepa, a
Takke noajaepxka paznudyabix mwiargopm — ot ASP.NET no .NET Core.

B pabote aeTanbHO paccMaTpUBAIOTCS CIIOCOOBI OpraHU3ay XadoB
(Hub), xoTopbie MmpeacTaBiisitoT cOO0M HEHTPAIbHBINA AJIEMEHT B3aUMO/IEH-
CTBUS MEXY KIIMCHTaMH U cepBepoM. [IpuBOISITCS mMpUMephl OTITPaBKH CO-
OOIIeHNI OT cepBepa K KIMEHTaM, HIMPOKOBEIIATEIHHON IMepenayu, OT-
MIPaBKH I10 TPyTITIaM U KOHKPETHBIM ITOIKITFOUCHUSIM.

Takxxe npoBoautcsa cpaBHeHue SignalR ¢ anbTepHAaTUBHBIMH pellie-
Husmu, Takumu kKak Socket.lO, Centrifuge u mpocTble peanu3aiuu
WebSocket. Ananu3upyroTcst pa3nuyusi B MPpOU3BOUTEILHOCTH, YI00CTBE
WHTETrpallii, MacIITaOUPyEMOCTH U YPOBHE a0CTPaKIIUU.

Ocoboe BHUMaHUE yjaenseTcs mpuMeHuMocTu SignalR B peanbHBIX
MPOEKTaX: YaT-TMPUIIOKEHHS, CHCTEMbI OTIOBEIICHHUSI, OHJIANH-UTPBI, TAHETN
MoOHUTOpUHTa. PaccmarpuBaroTCs BOMPOCH OTKAa30yCTOMYMBOCTH M Mac-
mTabUpPOBAHUS TTPU BBICOKOW Harpys3Ke.

Kpome Toro, ucciaeayercs BO3MOXHOCTh uHTerpanuu SignalR ¢ npy-
rumu TexHoJiorusimu, TakuMu kak ASP.NET Core, Entity Framework u
Redis. [ToguepkuBaercs poab SignalR kak MHCTpyMeHTa, CTOCOOHOTO 3Ha-
YUTEIIBHO TMOBBICUTh MHTEPAKTUBHOCTh MHTEpdeiica u 00ecreyuTs IiaB-
HYI0, CBOEBPEMEHHYIO JOCTaBKy MH(opmanuu monp3oBaTensiM. B pamkax
poeKTa OBLIN peaan30BaHbl MEXaHU3MbI OOHOBJICHHS JAHHBIX B peabHOM
BPEMEHHU, YTO OCOOEHHO aKTyaJhbHO B YCJIOBHUSX JUHAMUYECKOTO B3aWMO-
JEUCTBUS MKy TTOJTH30BATEIISIMHU.

B 3akitoueHnn moABOAATCSI UTOTH O TIEIECO00pa3HOCTH TPUMEHEHUS
SignalR mpu co3manum COBPEMEHHBIX BEO-TIPUIIOKEHUM, TAe Tpedyercs
MTHOBEHHAs PEAKIIHsI CUCTEMBI Ha JISHCTBUS TIOJIb30BATEIIS I OOHOBJICHHE
JTAHHBIX B PEATbHOM BPEMEHH.
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YJIK 004.92
Cryn. H.A. Pycak

Hayu. pyk. accuct. A.C. Pombii
(xadenpa nporpammHoii nrxkeHepuu, bI'TY)

HNCITOJb30OBAHUE WEBGL 1 WEBASSEMBLY JJIA
BU3YAJIN3ALINU I'PAPUKHU B BEB-CPEJIE

B nmanHoit pabote uccieayercs npumeHenue texnonoruii WebGL u
WebAssembly nist Buzyanuzanuu rpaduku B BeO-mpuiiokeHusax. WebGL
(Web Graphics Library) npeacrasnser coboit JavaScript APl nns penne-
punra 2D u 3D-rpaduku B Opay3epe 0€3 UCIOIb30BaHUS JOMOTHUTEIbHBIX
miaruHoB. WebAssembly (WASM) —3To HU3KOYpOBHEBBIN OMHApHBIN Qop-
MaT, KOTOPBIN MO3BOJISIET BBIMOJHATH KOJI, HATMCAHHBIA HA IPYTHX S3BIKaX
nporpammupoBanus (Hanpumep, C/C++ unu Rust), ¢ 611M3k0N K HATUBHOM
CKOpPOCTBIO BHYTpH Opay3epa.

B pabGote mnoapoOHO paccMaTpuBalOTCd OCOOCHHOCTH padOThI
WebGL, ero apxurekTypa U NPUHIUIIBI B3AaUMOJICUCTBUSI C TpaduuecKkum
npoueccopom uepes opayszep. Ocoboe BHUMaHHUE yAETIAETCS BO3MOXHOCTAM
CO3/aHMS CIIOKHBIX BU3YyaIH3alluid, TAKUX KaK HHTEpaKTUBHbBIE 3 D-ClieHbI 1
CUMYJISLIIH.

Hanee ananuzupyetcs posib WebAssembly B KOHTEKCTE OBBIICHUS
MPOM3BOAUTENLHOCTH Tpaduueckux npunoxeHuid. [losicHseTcs, kak UHTe-
rpauust WebAssembly ¢ WebGL 1mo3BoJisieT yCKOPUTh BBIUKUCIEHUS, TAKUE
Kak (puznueckoe MoaeIUpOBaHUE, 00padOTKa TEKCTYp, TeHepalus e e-
POB U T.J., YTO OCOOCHHO BaXKHO JIJISI CJIOKHBIX MM PECYPCOEMKHX BU3Yya-
JIN3aInH.

B paboTe mpuBoasaTCcs mpuMepbl KOMOMHUPOBAHHOTO MCTIOIH30BaAHUS
WebGL 1 WebAssembly B peasibHbIX TPOEKTaX, & TAKKE MPOBOJAUTCS CPaB-
HEHHE MPOU3BOAUTEIHLHOCTH 10 CPAaBHEHHUIO C UNCTHIMU JavaScript-perieHu-
smvu. OTIaeIpHOE BHUMaHUE YACISICTCS BOIPOcaM KpoccOpay3epHOl coBMe-
CTUMOCTH, 0€30IaCHOCTH U MOTEHLNAIbHON MacIITAOUPyEeMOCTH PEIICHUH.

B 3akitoueHnn genaeTcsi BBIBOJI O BHICOKOM MOTEHIMANE TPUMEHEHUS
WebGL u WebAssembly nnst Bu3yanuzanuu rpaguku B COBPEMEHHBIX BEO-
NPUIIOKEHUAX. YKa3bIBAETCs, YTO TaKOE COUETaHNE TEXHOJOTHI 0COOECHHO
aKTyaJIbHO JJIsl pa3pabOTKU UTP, HAYYHBIX CUMYJISIUN, 00pa30oBaTeNbHBIX
m1aTGOpM U APYTUX HHTEPAKTUBHBIX CUCTEM.

[TomuepkuBaeTCs MEPCIIEKTUBHOCTH JAIBHEUIIIETO U3YICHUS U Pa3BU-
TSI TUX TEXHOJIOTUH B YCIOBHSX pocTa TpeOOBaHUI K Ka4eCTBY BH3yallu-
3alliy ¥ IPOU3BOAUTEIHLHOCTH BEO-TIPUIIOKCHUA.
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YK 004.9
Cryn. M.U. T1o3nHsKOB
Hayu. pyk. npen.-ctaxep K.JI. SIxkyOeHko

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

HUHTEI'PAIIMA MINIO B KAYECTBE OBBEKTHOI'O
XPAHUJINIIA B BEB-IIPUJIOXEHHUE C NCITIOJIb3OBAHUEM
ASP .NET CORE 8

B nporiecce pazpaboTku BeO-NPUIIOKEHHSI BOZHUKIIA HEOOXOANMOCTh
B HaJIS)KHOM U MacCIITa0UpyeMOM peIIeHUH Tl XpaHeHus QaitnoB. OnHuM
U3 pelIeHu! sBIsAeTca 00bekTHOE XpaHuiuiie MinlO, kotopoe npeasiaraet
BBICOKYIO MPOU3BOJUTEIBHOCTh U MPOCTOTY HcHoib3oBanus. MinlO wune-
aJIbHO TIOJIXOJUT JJIs CLIEHAPHEB, CBSI3aHHBIX C XpaHEHHEM OOJIBIINX 00be-
MOB JaHHBIX, TAKUX KaK MeAra]aiipl, pe3epBHbIC KOIUU U IPYTHE PECYPCHI.

Just uarerpanuu MinlO ¢ npunoxxenuem Ha ASP.NET Core 8 wuc-
M0JIb30Baach OJHOMMEHHAass O0mbimMoTeka Minio. DTa OGuOIMOTEKAa TO3BO-
JsieT yao0Ho B3auMoaelictBoBath ¢ MinlO u peann3oBbIBaTh Onepayu, Ta-
KH€ KakK 3arpy3ka, CKauuBaHUE U yJlaJeHHe OObEKTOB Uepe3 CO3JaHHue KIIH-
enTa MinlO.

[TepBbIM 1IaroM K MHTETPALlUU SIBIISIETCSA YCTaHOBKA 1MakeTa Minio ue-
pe3 NuGet. Jlist 5TOr0 JOCTAaTOUHO BBHIMOJHUTH KOMaHAy dotnet add package
Minio B repmunane. [locne ycnemHoi ycTaHOBKM HEOOXOJIUMO HAaCTPOUTD
kireHTa MinlO. Baxno ykazate URL Bamiero cepsepa MinlO, a takxke
yYeTHBIC JJaHHBIC JOCTYyTa, TAKHE KaK KIF0Y JOCTYIMa W CEKPETHBIN KITIOY.
OTH HACTPOWKH SIBIAIOTCS KPUTUYECKH BAXKHBIMH ISl oOecrieueHus: 0e3-
OTMMAaCHOCTH Y KOPPEKTHOU pabOThI ¢ XPaHUIIUIIIEM.

[Ipexxne yeM HayaTh paboTy ¢ OOBEKTaMH, HEOOXOAUMO CO3/aTh
bucket, KOTOpHBI OyIeT CIYyXKUTh KOHTEHHEPOM ISl Bamux (ailioB. ITo
MOKHO CJEeJIaTh C MOMOIIBI0 MeTo/1a OnbInoTekn Minio, KOTOPBIN TTO3BO-
JseT co3daTh HOBBIM bucket, yka3aB ero mms Hu, IpH HEOOXOJUMOCTH,
HACTPOIKH, TaKue Kak YpoBeHb JocTyna. HykHo yOenuTscs, 4To Ha3BaHUE
bucket yHukanbHo, Tak kak MinlO He gomyckaeT ayOnupoBaHHE UMEH B
paMKax OJHOTO cepBepa.

[Tocne HacTpoiiku KiMeHTa U co3nanus bucket MOXXHO NpUCTYNUTH K
peanuzanuu QyHKIHOHANA JJi1 paboThl ¢ oObekTamu. Hampumep, s 3a-
rpy3ku (aitna B MinlO Heobxoaumo yka3ath HazBaHue bucket, B KOTOpPBIii
Oyner 3arpykeH ¢aiij, a Takxke NyTh K ¢Gailyly Ha JIOKAIHLHOM JHUCKe. buo-
aroTeka Minio mpeaocTaBsieT METOIbI, KOTOPHIE TTO3BOJISIOT JIETKO 3arpy-
XaTh (aiibl, yIpaBsITh UMHU U TIOTydaTh J0CTyN K HUM. Kpome 3arpysku,
OuOMMOTEeKa TaKXe MO3BOJIAET Peain30BaTh (DYHKIIMOHAN AJIs TOJTYyYECHHUS
OOBEKTOB U UX yAAJICHUS.
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YK 004.056.5
Cryn. K.A. 3bikoB

Hayu. pyk. nou., kana. texd. Hayk H.W. benonen
(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

MECCEHIXEP «CRYPTOGRAM»

B ycnoBusix cTpeMHUTEIHHOTO pa3BUTHS IM(PPOBBIX TEXHOIOTHM 0Oec-
nedyeHue 0Oe30MacHOCTH OOIIEHUS CTAHOBUTCS OCOOEHHO aKTyalbHBIM.
VY Teuku nepcoHaIbHBIX TaHHBIX, B3JIOMbI aKKayHTOB U aTaKy Ha MOMYJIIPHBIC
MECCEHIKEPhI MOTYT IMPUBECTU K CEPHE3HBIM MOCIEACTBUSIM - OT KPaXKH JINY-
HOM MH(OpMaIIUU 10 MOIICHHUYECTBA, IIIaHTaXa U YTEYKU KOPIOPATUBHBIX
WJIM TOCYJIAPCTBEHHBIX JTaHHBIX. MHOTHE CEPBUCHI HE 00ECTIEUMBAIOT JT0JIK-
HOTO YpPOBHS 3alllUThI, O3BOJISISL 37I0YMBIIIUICHHUKAM TME€PEXBaThIBaTh U HC-
MI0JIb30BATh MOJIb30BATENIBCKYI0 HHPOpMaluio. B 3Tol cuTyanuu nojib30Ba-
TeJM BCE Yalle 3ayMBIBAIOTCS O CIIOCO0aX 3alIUThl CBOCH MEPENUCKH U JaH-
HBIX. BO3HHKaeT MOTpeOHOCTh B MHCTPYMEHTAX, KOTOPbIE 00eCIIeYrBaIOT HE
MIPOCTO YA0OCTBO, HO U HAIEKHYIO KOHPHUICHIINATHHOCTb.

Cryptogram permiaer 3Ty Ipo0JieMy € MOMOIIBI0 KIIMEHTCKOTO mudpo-
BaHUs, IIPU KOTOPOM MIM(PPOBAILHBIE KITIOYU CO3AIOTCS CAMUMH TOJIb30Ba-
TEJISIMU U XPAHATCS UCKIIFOUUTENIBHO HA UX YCTPOKCTBAX, HE MEPEIABASICh HU
Ha cepBep, HU B 00JaK0. DTO 03HAYAET, YTO JaXe MPU KOMIIPOMETAIH CEp-
Bepa WM B3JIOME aKKayHTa TPEThU JIMIIa HE CMOTYT MOJYYUTh AOCTYM K Tie-
pENUCKe WIK OTIPABISATh COOOIEHUsSI OT UMEHH ToJib3oBaTess. biarogapst
TakoMy noaxony, Cryptogram moJIHOCTbEO UCKITFOUAET BO3MOXHOCTh BMEIIIA-
TeIhCTBA U3BHE. Bece coolbmieHus: mmdpyroTcst Ha YCTPOUCTBE OTIPaBUTENS
JI0 OTTPABKU U paciIu(pPOBBIBAIOTCS TOJBKO HA YCTPONCTBE MOTydYaTesl —
CEpBEP B ATOM IPOIIECCE BHICTYIAET JIMIIb KaK MepeaTUUK 3au(POBAHHBIX
JTAHHBIX U HE UMEET AOCTYIA K UX COJAEPKUMOMY.

OcHoBHas 11e7b pa3padbotku Cryptogram - co3/1aTh MECCEHTKED, B KO-
TOpPOM O€30MacHOCTh peaii30BaHa yepe3 MOJIHYI0 aBTOHOMMIO IOJIb30Ba-
TEJsI: OH CaM 33JIaeT KJIF0Y, KOTOPBIN JOKEH OBITh H3BECTEH COOECETHUKY, a
IIpH yTpaTe KIIrova JOCTYT K COOOIIEHUSM CTAHOBUTCSI HEBO3MOXKHBIM. Takast
MOJEJIb UCKJIFOYAET BO3MOKHOCTh BOCCTAHOBJICHHUS KJIH04Ya, HO TApAHTHPYET,
YTO JAHHBIE OCTAHYTCS HEJAOCTYMHBIMU TTOCTOPOHHUM.

B ocHoBe cucteMbl JiexKUT MeTON IMMGPOBAHUS, BIOXHOBIECHHBIM
mdpom BepHama: coob1iieHue 1 K04 EpeBOASATCS B OUTOBOE MPe/ICTaBIIEe-
Hue, nocie yero npumensiercs onepauus XOR. Kimtou cocrout u3 16-3nau-
HOTO YHuCIa, 4yTo AaeT 10 KBaApUTMOHOB BO3MOXKHBIX KOMOWHAIIUN - B3JIOM
Takoro mudpa noTpedyer ACCITKHU JIET TaKe MPU HUCIIOIh30BAHUU MOIIIHBIX
BBIYMCIIUTEIILHBIX PECYPCOB.

Cryptogram 3¢ (peKTHBHO TPOTUBOCTOUT PACIIPOCTPAHEHHBIM YTPO3aM
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YK 004.9
Crya. O.B. Tounio

Hayu. pyk. nou., kana. texs. Hayk H.M. benonen
(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

WEB-IIPUJIOKEHUE «GPTRANSLATE» IS HEPEBOJIA
TEKCTA OIT'PAHUYEHHOI'O OBBEMA C HTHOCTPAHHOI'O
A3BIKA C IPUMEHEHUEM CEPBUCA «G4F»

WupopMalimoHHbIE TEXHOJIOTHH CTAJIH HEOTHEMIIEMOH YacThIO ri00a-
JU3alUA U MEXKYJIbTYPHOM KOMMYHHUKAIIMM COBPEMEHHOIO oOuiectBa. B
Ou3Hece OHM 00eCneyrBalOT OBICTPOE B3aMMOJIEHCTBHE C MEXKIyHapOa-
HBIMH MapTHEPAMH Yepe3 KaueCTBEHHbIN MepeBOJ JoOKyMeHTauu. B o0Opa-
3oBarenbHON cepe T OTKphIBAIOT JOCTYI K 3apyOeKHBIM HayYHBIM MaTe-
puanam, fenasi uX MOHATHBIMU JJIsl UCCIIEI0BATENEH Pa3HbIX CTPAH.

Ilens pokimaga — NPEACTaBUTh pa3pabOTKy web-npuiiokeHus
"GPTranslate" Ha ocHoBe coBpeMeHHbIX TexHosoruii (FastAPI,
PostgreSQL, Vue.js, Docker) u npogemonctpupoBaTh 3pPEeKTUBHOCTH UC-
1oJib30BaHus cepBuca "g4f" s nepeBojia TEKCTOB OTPpaHMYEHHOTO 00BbEMA.

Web-npunosxenue 11 nepeBoia TEKCTa B KOHTEKCTE COBPEMEHHOTO
IPOrPaMMHUPOBAHMSI — 3TO HMHTEPAKTHBHAs CHCTEMa, KOTOpas IO3BOJISET
npeo0pa3oBbIBAaTh TEKCT C OJHOTO SI3bIKA HA JIPYTOil C UCIIOJIb30BaHUEM TIe-
PENOBBIX TEXHOJOTHM MAIIMHHOIO MEPEBOJA U HEMPOHHBIX cereil.Paspa-
0otka web-npunoxenus "GPTranslate" BkitouaeT ncnonb30BaHue pasiiny-
HBIX COBPEMEHHBIX TEXHOJIOTHUH.

Kaxxnasg T€XHOJOTUS UMEET CBOIO POJIb U MPUMEHSAETCS B COOTBET-
CTBUM ¢ TpeboBaHusAMU npoekTa. Tak, FastAPI — 3To coBpemeHHbIi BbICO-
KOITPOU3BOAUTENBbHBIN Web-ppelMBOpK i1 CO3JaHUsl CEPBEPHOM YaCTH
web-nipunioskennit Ha s3pike Python. PostgreSQL — sTo HaaéxHas cucrema
ynpaBiieHUs: 0a3aMu JaHHBIX, BbIOpaHHas U3-3a €€ MPOU3BOIUTEIBHOCTH,
IPOCTOTHI MCIOJIB30BAHUS U MOJICPKKHU CIOKHBIX 3aIIPOCOB. VUe.js — 3TO
IIPOTPECCUBHBIN JavaScript-ppeliMBOpK IS CO3MaHUS IOJIb30BATEIBCKHUX
untepdeiicoB. B "GPTranslate" on ucnons3yercst anst pa3pabOTKU UHTYH-
THUBHO MOHSTHOTO U OT3bIBUMBOTO MHTEpPeiica. Ceppuc "g4f" — 310 HHCTPY-
MEHT I IOCTYTa K MMyOJIMYHbIM HEHPOHHBIM ceTsiM 1o API.

OpnHol U3 cambIX CIIOKHBIX 33/1ad B pealn3alnuu web-npunoxeHus
JUTsI IepeBOia TEKCTa ABJISIETCS] 00eCieYeHHe BICOKOTO Ka4eCcTBa MEPEBO/Ia,
0COOEHHO JJIs CHIEUATU3UPOBAHHBIX TEKCTOB € MPO(EeCCUOHATBHON TEPMHU-
HOJIOTMEN WJIM CJIOKHBIMU JIMHTBUCTUYECKUMH KOHCTPYKIUSMHU. Taxxke
BaKHO 00€CIEeYuTh OBICTPOE BBHIMOJHEHUE MEPEBOJAA AK€ MPHU BBICOKOU
Harpy3Ke Ha CUCTeMY, YTO TpeOyeT ONTUMH3ALIUU.
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YK 004.9
Cryn. A.E. HaBapuu

Hayu. pyk. nou., kana. texs. Hayk H.M. benonen
(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

BEB-IIPUJIOKEHHUE JIUIA KOJVIEKIITUOHEPOB
AHTUKBAPUTA

HNupopmalinoHHbIe TEXHOJIOTUH CIEIATH MHOXKECTBO X000U U yBIIE-
YEHUN NOCTYMHBIMU ISl TI100aJIBHOTO COOOIIecTBa, 0ObEIUHSAS MHOXKE-
CTBO JIFOJIEH, B TOM YHCJIE€ KOJUIEKIMOHHpPOBaHWEe. OHU MO3BOJISIIOT yHpO-
CTUTH 3aJa4d M0 OOMEHY M MOHMCKY HEOOXOAMMBIX MPEIMETOB, a TaKKe
IPEIOCTaBUTh MIIATHOPMY JIIsl OOLEHUS MEXAY KOJUIEKIIUOHEPAMHU U I1y0-
JUKalMU YHUKAJIbHBIX MpeaAMeToB. lcnonb3oBaHue BeO-IPUIIOKEHUI
TpaHC(HOPMHUPOBAIO MPUBBIYHOE KOJUIEKIIMOHUPOBAHKE B YIOOHYIO M JI0-
CTYNHYIO HHPPACTPYKTYPY.

[enb qoxnaaa — NpeCcTaBUTh pa3pabOTKy BEO-MPUITOKEHUS JJIsI KOJI-
JIEKIIMOHEPOB aHTHWKBapuaTa Ha OCHOBE TexHojoruii React, Express.js,
Minio u PostgresSQL, a Taxxe miaté&XHOW cUCTEMBbI Stripe U CEpBUCOM
OpenAl

BeO-npunoxenue a1 KOIEKIIMOHEPOB aHTUKBAapUaTa B KOHTEKCTE
IpOrpaMMHUPOBAHUS — 3TO UHTEPAKTHUBHAA 1aT(opMa, KOTopas Mpe0CcTaB-
JSIET MOJIb30BATENSIM BO3MOKHOCTh CUCTEMATU3UPOBATh U YIPABISATH CBO-
VMU KOJUISKIIUSMH, OOMEHHMBATH M HICKaTh HEOOXOAMMBIE PEIKHE MPEIMETHI.
DTO Ba)KHBII UHCTPYMEHT IJ100aJIbHOTO COOOIIECTBA KOJUIEKIIMOHEPOB, KO-
TOPBIN TTO3BOJISIET OOBEIUHATH YHTY3HACTOB CO BCETO MUPA 1 0OMEHUBATHCS
OTIBITOM.

Pa3paboTka BKJIIOYaeT MCHOJIB30BAHUE PA3TUYHBIX COBPEMEHHBIX
TexHonoruid. Kaxxaas TeXHOIOTHS UMEET CBOIO POJIb U IPUMEHSETCS B CO-
OTBETCTBUHU C TPEOOBAHUSAMM MTPOEKTA.

Tak, OpenAl — 3170 HaOOp MHCTPYMEHTOB MCKYCCTBEHHOTO WHTEJ-
JIeKTa, MPEJOCTABISIONINI BO3MOKHOCTH JIJIsl aHAJIW3a U T€HEPaluU TeK-
ctoB. OH HCHONB3YyeTCs Al CO3AaHMsI MHTEUIEKTYalbHbIX (DYHKIMMA, Ta-
KHX KaK aBTOMaTH4YecKas Kiaccu(uKalus U OMHCAHHUE KOJUICKIIMOHHBIX
peIMETOB

OpHoil U3 mpoOJIEeMHBIX 3a7ad B peaau3aliil BeO-TPHIIOKEHUS IS
KOJUIEKLIIMOHEPOB aHTHKBapuaTa sBIseTCs oOecredeHrue yAoOHOro U Mpo-
cToro (pyHKIIMOHATa 0OMEHa MEXy IMojb3oBareasiMu. MuTepdeiic nomkeH
OBITh MAKCHMAJIBHO MPOCTHIM M MTOHATHBIM, YTOOBI TIOJTK30BATEIIN MOTJIH O€3
TpyAa HaXOAWTh, MpeliaraTh 1 OOMEHHBATh CBOU TPEIMETHI KOJUICKIIUH.
DTO BKIIIOYAET yIOOHBIN MOKCK, (GUIBTPAIMIO U COPTUPOBKY MPEIIOKCHUN.
Kpome TOro, mis mpenoTBpaiieHusi MOIICHHUYECTBA W 3alUTHl JTaHHBIX
MOJIb30BaTENeH BaKHO BHEAPUTH HAAEKHBIE MEXaHU3MBI.
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YK 004
Cryn. A.B. bornanos

Hayu. pyk. nou., kana. texs. Hayk H.M. benonen
(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

©OPYM IJIAA IPOT'PAMMUCTOB «FORALHUB»

B coBpemenHoM mupe Gopymbl OCTalOTCS BaKHBIM WHCTPYMEHTOM
JUIsE 0OMEeHa 3HAHHUSIMH U OIIBITOM MEXIy NMpodeccuoHalaMy B pa3INYHbIX
obnactax. OHM mpeyIaraloT YHUKAJIbHYIO0 BO3MOXHOCTD IS OOIIeHus, 00-
CYXKACHHS UIeH, COBMECTHOTO perieHus npodiem u ooyderus. Dopymsl o-
MOTaIOT YYaCTHHKAM HE TOJBKO HAXOIUTHh OTBETHl HA CBOM BOMPOCHI, HO U
JIENUTHCSE COOCTBEHHBIMU MHCATaMU, TIOMOTasi CO3/1aBaTh JUHAMHYHBIE CO-
00111eCTBa € TMHOMBIIIICHHUKOB.

“ForaHUB” npencrasinsier co0oil ipKuii MpuMep TaKoU II1aT(HOpMBbIL,
00BbEeIUHAIOIIEN TPOTPAMMHUCTOB C PAa3HBIM YPOBHEM MOATOTOBKH U HHTEPE-
camMH. 37€Ch YYaCTHUKHU MOTYT OOCYXJaThb aKTyaJbHbI€ TEMBbI, 3a]aBaTh
CJIOXHBIE BOIIPOCHI M YUUTHCS APYT y Apyra, GOpMHUPYS KyIbTYpPy OTKPHI-
TOTO B3aUMOJICHCTBUS U B3aMOIIOMOIIIH.

Lens manHoro gopyma — 0ObEIUHUTH Pa3pabOTUUKOB JIJIsT 0OCYKe-
HUS COBPEMEHHBIX IIOJIX0/10B K TPOrpaMMHUPOBAHNIO, 0OMEHA OIIBITOM U COB-
MECTHOTO TIOMCKa PEIICHUU CIOXHBIX 3a1ad. OCHOBHOE BHHMaHHE OyJeT
YACJICHO CO3/IaHUI0 0€30MacHOT0 U 3 (HEKTUBHOTO MPOrpPaMMHOI0 o0ecreye-
HUS, YIYYIICHUIO HABBIKOB YUYACTHUKOB, a TAK)KE BHEPEHUIO HHHOBAIIMOH-
HBIX TPAKTHK pPa3pabOTKU. YYACTHUKUA CMOTYT MPEICTaBUTH MPUMEPHI
YCIICUTHBIX MPOEKTOB, OOCYIUTh WX PEaTN3aIfi0 U U3yYUTh METOJbI, KOTO-
pbIe IOMOTYT B MPO(ECCHOHATTLHOM Pa3BUTHH.

B orpoMHOM MH(pOpPMAIIMOHHOM MPOCTPAHCTBE MHTEPHETA IMOJIH30Ba-
TEJIN €KETHEBHO AEJSATCS CBOMMH 3HAHUSMU, OIIBITOM U MHEHUAMHU. O/THAKO
JlaJIeKo He BCs 3Ta MH(POpMALIKs OKa3bIBAETCs TOCTOBEPHOM.

J1J14 TIOBBINICHUS TOBEpUS K y4acTHUKaM (POPyMOB U UX BKJIaay Oblia
pa3paboTaHa cucTeMa perTuHra. JJaHHBIM MeXaHHW3M MO3BOJIIET MTOJIh30BaTe-
JSIM OLIEHUBATh KauyeCTBO M TOJIE3HOCTh OMYOJIMKOBAaHHOTO KOHTEHTa, a
Takxke (OpMUPOBATH pEMyTaIMIO KaKI0TO YYaCTHHKA.

Cucrema peiiTHHTa CTUMYJTUPYET YIaCTHUKOB JISTUTHCS Ka4eCTBEHHOM
¥ TI0JIC3HOM MH(pOPMAIIHEH, CTPEMUTHCS K YBOXKEHHUIO U JJOBEPHIO BHYTPH CO-
oburectBa. Takoil moaxoa cnocoOCTBYET CO3JIaHUIO YECTHOM U MPO3pavHO
Cpefpl, TJie penmyTalys y9acTHUKOB ()OPMUPYETCS Ha OCHOBE UX PEaTbHOTO
BKJIaJ[a, & TAKXKE CO3/ITaHUIO OJIAroNpUsITHON U MPOAYKTUBHOM aTMOoc(hephl Ha
dopymax, Takux kak ‘“ForaHUB”.

DopyMBbI IPOAOIDKAIOT UTPATh BAKHYIO POJIh B 00BEANHEHUH TTpOodec-
CHOHAJIOB, CITIOCOOCTBYSI 0OOMEHY OMBITOM, OOYYEHHUIO U PEIICHHUIO.
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BEB-IIPUJIOKEHUE JIJIAA OBYYEHUA
CTPEJIKOBOMY CIIOPTY

Be6-npunoxkenue «Shooting Academy» — 3to 1dpoBas miarhopma,
pa3paboTaHHast sl TOMIEPKKH CTPEJIKOBBIX OpraHu3anuii. CTpenKoBBIA
CHOpT TpeOyeT BBHICOKON CTENEHH OPTraHU30BaHHOCTH: HEOOXOJUMO YUHTHI-
BaTh COCTaB YYACTHUKOB, COCTABIISITh PACIHCAHUSA TPEHUPOBOK, MPOBOJIUTH
COpPEBHOBAaHUS, COOMPATh U AHATU3UPOBATH PE3YJbTAThl. B COBpEMEHHBIX
YCIIOBUSIX OCOOCHHO BaXKHO LEHTPAIM30BAaHHOE U THOKOE PELIEHUE, KOTOpPOe
aBTOMATU3HUPYET 3TH MPOLECCHl U OOBEIUHSAET BCEX YUACTHUKOB B €AUHYIO
HH()OPMAITMOHHYIO CPEy.

[Tnardopma npenHa3HaueHa )1 KOMIUIEKCHOTO YIIPaBIIEHUS y4€OHBIM
MIPOIIECCOM, CIIOPTUBHBIMU MEPOIPHUSATUSIMU W aHaIUTHKOW. OHA 3HAYU-
TEJBHO YIPOIIAET BBHIMOJIHEHNUE MOBCEAHEBHBIX 3a/1a4 — OT IJIAHUPOBAHUS U
YBEIOMJICHUM JI0 BEJICHUS] CTATUCTUKYU U IMyOJIMKalUKA 00y4YaroIuX MaTepra-
J0B. B cucteme peannszoBaHa pogyMaHHas poseBast MOJIEINb. 3aperucTpUpo-
BaHHbBIE MMOJIb30BATEIM MOIYYaOT JOCTY K NMEPCOHATU3UPOBAHHOMY (DYHK-
LMOHAITY: CIIOPTCMEHBI MOTYT 3aIMChIBATHCS HA KYPChl, IPOCMATPUBATh CTa-
TUCTHUKY, y9aCTBOBATh B COPEBHOBAHMSIX M TPEHUPOBATHLCS 110 MHIUBHTYaTb-
HOMY TpauKy; TpEHEPHI YIPABISIIOT CBOMMHU TPYIIIIaMH, KOHTPOJIUPYIOT TMO-
CeIaeMOCTb, AHAIU3UPYIOT MPOrPECC U KOPPEKTUPYIOT MPOTrpaMMbl TPEHU-
poBok. IIpencraBuTenu opranuzanuii KOOPAUHUPYIOT MEPONIPUATHS, (POPMHU-
PYIOT pacTicaHusi 1 HIMIIOPTUPYIOT PE3yIbTaThl. AMHUHUCTPATOPHI U MOJIC-
paTopbl 00ECTIEUnBaAIOT CTA0MIBHYIO pa0d0Ty TUIAT(HOPMBI, YIIPABIISIOT MOJIb-
30BaTESIMU U KOHTEHTOM, CJIEAAT 32 0€30MaCHOCTHIO U aKTYaJIbHOCTBIO JIaH-
HBIX.

ITpoekT peanu3oBaH Ha 0a3e COBpEMEHHBIX TeXHOJOTHMA. KiueHnTckas
4acTh IMOCTPOCHA C MCIoNb30BaHueM React, Jotai Atom u OMOIMOTEKH KOM-
norentoB MUI. Cepsepnast yacth pazpaborana Ha ASP.NET Core, ¢ mpume-
HenueM REST API u ORM-unctpymenta Entity Framework. Jlanubie xpa-
HATCS B pessiuuoHHON 0aze PostgreSQL, a MynbTUMEIUIHHBIM KOHTEHT — B
pacripeieiéHHOM S3-XpaHuiuiie, mocTpoeHHoM Ha 6aze Rook/Ceph. Bes nn-
dbpacTtpykTypa pazBepHyTta B Kubernetes, ¢ OamaHCHPOBKON Harpy3Ku depes
Nginx u aBromarusupoBanHoil cucremoit CI/CD, peann3oBaHHON ¢ MOMO-
mpro GitHub Actions.

Bo Bpems pa3paboTku 0cob60e BHUMAaHHUE YACISUIOCh HaAEKHOCTH U
MmacitabupyeMoctu cucteMbl. CI0KHOM 3a/1a4eii cTano pa3BEPTHIBAHNUE.
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BEB-TIPUJIOKEHUE JIUISA TYPAI'EHCTBA

CoBpeMeHHbIE TYpUCTUYECKHE BEO-TPUIIOKEHUSI CTAHOBATCS Bce 00-
jiee BOCTpeOOBaHHBIMU B YCJIOBHUSIX pOCTa OHJIAH-OpOHUpOBaHUN U LUDPO-
BU3AIIMU TypUCTHUECKOM oTpaciu. CyIIecTBYOMKE MIaTQOpPMbI ISl TOUCKa
¥ OpOHHMPOBAHUS TYPOB YACTO MPeIIaraloT OrPaHUICHHBIE BO3MOKHOCTH TSI
GUIbTpalvy U MEePCOHATTU3UPOBAHHOTO MMOI00pa MapIIPyTOB, a TaKXKe CO-
37AI0T MPOOJIEMBI MTOJIK30BATEIISIM MTPH OPOHUPOBAHUH.

[enbro siBsieTCs pazpaboTka BEO-MPUIOKEHUS JJII TYpareHTCTBa C
BO3MO>XHOCTBIO TUOKOTO M yA0OHOr0 Moadopa TYpOB MO MX KPUTEPHSM, a
TaKXke M0 XapaKTepUCTUKaM HarpaBieHU. BeO-puiokeHue Tak ke JOHKHO
IPEJOCTABIATH MOJIb30BATEISIM BO3MOXHOCTh BBIOOpA MHOKECTBA MTapaMeT-
POB IIp1 OPOHUPOBAHUU TYPOB.

Be6-npuiioskenue coderaet cTaHiapTHble (PyHKIUN TypareHTCTBa, Ta-
KH€ Kak J00aBlieHUE OTeJIeH, ITyHKTOB OTHpaBieHui 1 TypoB. [lonbp3oBarenu
MOTYT noaouparb cede Typ, GUIbTpysa UX MO OOBIUHBIM KPUTEPHSIM, TaKUX
KaK I[eHa, XapaKTePUCTUKU OTellsl, TOCTYIMHOCTh MECT, a TaKXKe M0 XapakKTe-
pPUCTUKAM HAaIpaBlICHUH, TaKMX KakK KIUMAaT, MPUPOJAA, XapaKTECPUCTHUKU
cTpad u Ap. Tak >xe BeO-IpUII0KEHNUHN PH OPOHUPOBAHUY MPEATIAraeT MOJb-
30BaTENsIM MHOXKECTBO MapaMEeTPOB Ui BBIOOpA, TAKUX KaK THITHI HOMEPOB
OTeJS M KOJUYECTBO 3aKa3aHHBIX HOMEPOB KaKIOTO THIA, HAMUUS JETer
JUTS TIONMYYEHHsSI BO3MOKHBIX CKHJIOK, a TaKXe IMOXKEeJTaHWW MeCT B TpaHC-
TopTe.

Frontend-pa3pabotka peanuzoBaHa Ha React — momynspHoii 6ubimo-
TEKe AJIsl CO3JaHMsl TUHAMUYECKUX MOJIb30BaTEIbCKUX HUHTEpdeiicoB. s
yIpaBlIeHUs! COCTOsSIHUEM TTpriokeHus BeIOpad Redux. Backend moctpoen Ha
ASP.NET Core. Pabota ¢ 6a30if maHHBIX ocyiecTBisieTcs depe3 Entity
Framework — ORM, kotopsriit ynpomaet B3aumoeiicteue ¢ CYBJ] MariaDB.
Jlnis peanu3zaliy OIuIaThl 3a0pOHUPOBAHHBIX TYpPOB HCIIOJB3YETCSI CEPBUC
Stripe.

OpnHoM M3 KIIIOYEBBIX CIOKHOCTEM B Pa3palOTKe BEO-NPUIIOKEHUS
cTaja pealqu3anus aaropuTMa modopa TypoB MO KPUTEPHUSIM HaIpaBICHHA.
OcHoBHast mpo0JieMa 3aKJIH0YalIach B OpraHU3allui CTPYKTYPbl OOJIBIIOTO KO-
JMYECTBA JAHHBIX I TOTO, YTOOBI B COOTBETCTBHH C BEIOPAHHBIMHU ITOJIB30-
BaTelieM KPUTEPUSIMH, OTOOpaKalluCh COOTBETCTBYIOIIME Typhl. Hampumep,
Jla’Ke €CTI MBI YKa)KeM UTO Typ OYZeT B )KapKylo CTpaHy C MOpeM, TO B OTIpe-
NeNéHHbIEC BpeMEeHa rojia OH MOXKET ObITh HEAKTYya IbHbIM.
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BEB-IIPHJIO’KEHUE «DZION.NET» IS BEJEHWSA
OHJIAUH-JHEBHUKOB

Ceroanst oT BeO-IpUIOKEHUH TpeOyeTcsl He TOJMBKO (PYHKIIMOHAIb-
HOCTB, HO U BBICOKasi O€30MacHOCTh, MACIITAOMPYEMOCTh U y100CTBO TOJIb-
30BaTenbckoro uaTepdeiica. [IpoekT oHIalH-THEBHHUKA, B KOTOPOM COYETa-
€TCsl BeJICHUE JIMYHBIX 3aliCceid U B3aUMOJAEUCTBHE, 00ECIIEUNBAEMOE COLU-
JIbHBIMU CETSAMH, TI03BOJISIET MOJIb30BATENSIM COXPAHATh U ACIUTHCS UHPOP-
Malueu, He Tepsiss KOHTPOJISl HaJl MPUBATHOCTHIO. BRIOOP cTeka TeXHOJIOTHIA
(ASP.NET Core, MS SQL Server, React.js) 00ycioBJieH HEOOXOUMOCTBIO
CO3JIaHMsI HaIEXKHOM U OBICTPO pearupyrouieil CUCTEMBI C YUCTOM apXUTEKTY-
pOH.

[{ensro 1OKIaaa ABISETCSA PACCMOTPEHHUE KIFOYEBBIX MOMEHTOB peaju-
3aluU BEO-IPUIIOKEHUS, OOBEAUHSIOIIET0 BO3MOXKHOCTH BEJCHUS JTUYHOTO
JTHEBHMKA M 3JIEMEHTOB COLIMAIBHOMN CETH, 00ecreurBas Ipu 3TOM BBICOKUI
YPOBEHb O€30MaCHOCTH U y100CTBa UCIIOJIb30BAHMUSL.

Peanuzanus cepBepHoit yactu BeO-npunoxenust Ha ASP.NET Core oc-
HOBBIBAETCA Ha MPUHIUIAX YACTOW apXUTEKTypbl. JIJig XpaHEeHUs] MyJIbTUME-
JTUWHOTO KOHTEHTA (M300pakeHUi, BUJIC0, ayANO0) UCTIONIB3YETCs XPaHUIIUIIE
Google Cloud Storage. Jlyis o0OecrieueHus: HaEXHOM 3alUThl peaTu30BaHa
muddepeHIpoBaHHas cXxeMa XpaHeHHUs] HHPopMaluu: MyOJMYHbIE 3alluch
COXPAHSIIOTCSI B OTKPBITOM BH/JIE€ C MOJHOTEKCTOBOM MHAEKCAIMEN 0 UX CO-
JEp>)KUMOMY; JIJIsl IPUBATHBIX 3amuceld npumensiercs mmdposanue. Ha kin-
€HTCKOW CTOPOHE JUIsl CO3AAHMS M PENAKTHPOBAHUS 3AIHUCEN NPUMEHSAETCS
kommoHeHT-penakrop CKEditor5.

ITpumenenne ASP.NET Core B coueTannu ¢ NpUHIMIAMU YUCTON ap-
XUTEKTYpbI IO3BOJISIET CO3JaTh THOKYIO MOJIYJIbHYIO cucteMy. Mcmonb3oBa-
Hue Google Cloud Storage aiist XxpaHeHHsI MyJIbTUMEIUHHOTO KOHTEHTA MO3-
BOJISIET ONTUMHU3HUPOBATH paboTy BeO-NPUIIOKEHHUS 3a CUET pa3rpy3KH OCHOB-
HOT'0 CepBepa OT pecypco3aTpaTHbIX onepauuid. AuddepeHimnpoBaHHbIN MO/~
X0/l K XpaHEHHUI0 MH(OPMALIUU, TPU KOTOPOM ITyOJIMYHBIE 3aMIUCH JOCTYITHbI
B OTKPBITOM BH/IE€, & IPUBATHBIE 3AIIUILIEHBI C TOMOIIbIO IU(GPOBAHUS C TTPU-
MeHeHuneM ctopoHHero cepBuca Google Cloud Secret Manager, rapantupyet
COXPAHHOCTh KOH(UIEHIIMAIBHON MH(OPMALIUU 1a)Ke MPU KOMITPOMETAIUU
0a3bl ganHbIX. MaTerpamus CKEditor5 ¢ coOCTBEHHBIMM TUIarMHAMM IS
BCTpPaMBaHUS BHUJIEO U ayJUO PACIIMPSIET BO3MOKHOCTH IMOJIb30BATEIBCKOTO
CaMOBBIPAXEHUS, IO3BOJISAS CO3AAaBaTh 00Jiee HACHIIIICHHBIE 3aIUCH.
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BEB-IIPUJIOKEHUE BUIEOXOCTHHI' «BYTUBE»
C BOSBMOXHOCTBIO COBMECTHOI'O ITPOCMOTPA

CoBMECTHBIN MPOCMOTP BHJIEO CTAaHOBHUTCA Bce Ooyiee BOCTpeOOBaH-
HBIM B YCJIOBHSIX POCTa YJaJIEHHOTO B3aUMOJICHCTBUSA U COLIMATM3AIINY Yepe3
udpossie iaThopmbl. CyIIecTBYIONINE BUICOXOCTUHTH MPEAIaraioT orpa-
HUYEHHBIE BO3MOKHOCTH JUISI CHHXPOHHOT'O TPOCMOTPA, YTO CO3JaET MOTPED-
HOCTP B CIICITUATM3UPOBAHHOM PEIICHU.

Pa3pabotka BeO-npusnoxxenus Bugeoxoctunra «BY TUBE» ¢ ¢pyHkim-
OHAJIOM COBMECTHOT'O MPOCMOTPA, MO3BOJISIOLIETO MOJIB30BATENSAM B Pealib-
HOM BPEMEHHU B3aUMOJICHCTBOBATH BO BpEeMs ITPOCMOTpPa KOHTEHTA.

[Tnardgopma coueraer ctaHAapTHBIC QYHKIMK BUJCOXOCTUHTA, TAKUE
KaK 3arpy3ka, XpaHeHHE U BOCIPOM3BEJCHUE KOHTEHTA, C YHUKAIHLHOU BO3-
MOKHOCTBIO CHHXPOHU3UpPOBAaHHOTO MpocMoTpa. [lonp3oBaTenn MoryT co-
3/1aBaTh MPUBATHBIC WM MyOJUYHBIE KOMHATHI, YIPABISATh BOCIIPOU3BE/IEC-
HUEM B pEeaIbHOM BPEMEHHU, a TAKKe OOMEHUBATHCS COOOIICHUSIMU YePE3 TEK-
CTOBBIN WJIM TOJIOCOBOM Yar.

Frontend-pa3paboTka peannzoBana Ha React — nomyssipHoi OubIIHO-
TeKe JJI1 CO3/IaHusl AMHAMHUYECKHX MOJBh30BaTelIbCKUX WHTepdeiicoB. Ero
KOMITOHEHTHBIN MoAXxoA U BuUpTyaidbHbld DOM o00ecnednBalOT BBICOKYIO
MIPOU3BOUTENLHOCTD U Y100CTBO pa3pabOoTKu. [[i1st XxpaHEeHUs1 COCTOSHUM HUC-
nosb3oBascst MOBX.

Backend noctpoen na ASP.NET — momnHoM (hperiMBOpke 1isl co3/1a-
HUSI BBICOKOHATrPY>KEHHBIX BeO-npuiioskeHuil. PaboTta ¢ 6a30ii JaHHBIX OCY-
niectBisiercst uepes Entity Framework — ORM, koTopslii ynporaetr B3aumo-
nevictBue ¢ PostgreSQL.

Jliia peanuzanuy peaabHOr0 BPEMEHH, BKITIOUAsk CHHXPOHU3AINIO BH-
JIe0 U 4aT, ucrosb3yercs SignalR. DTta TexHOIOTHS MO3BOMSIET YCTaHABIIN-
BaTh MMOCTOSTHHBIE COSTMHECHUS MEXTy KIIMEHTOM M CEPBEPOM, oOecrieunBast
MT'HOBEHHBIN OOMEH JIaHHBIMH.

OnHOM U3 KITIOUEBBIX CII0YKHOCTEHN B pa3paboTke miaTopMel cTaia pe-
aM3alys CUCTeMbl JI0OOHM, oO0ecreynBaroied CUHXPOHU3UPOBAHHBIN MPO-
CMOTp BUICO HECKOIBKIUMH MOJTE30BATEIISIMH.

TexHUYeCKUM BBI30BOM CTajia 00pabOTKa PacCMHXPOHU3AIMM H3-3a
pa3HOU CKOPOCTH MHTEPHET-COCIUHEHUS y TIOJIb30oBareneu. [nsa pemenus
ATOM TIpoOJIEMbI ObUT TPUMEHEH TUOPUAHBINA MOAXO0/, COUYETAIIINI cepBep-
HYI0 CHHXpOHHU3a1uIo yepe3 SignalR u nokanbHyI0 KOPPEKIMIO Ha KJIHMEHTE.
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BEB-IIPUJIOKEHUE «PACIIMCAHUE OBIIECTBEHHOTI'O
TPAHCIIOPTA T'OPOJA MUHCKA» C BO3BMOKHOCTBIO
OIVIATBI ITPOE3 /1A

[Ipunoxenne «Pacnucanue oOECTBEHHOrO TpaHcopTa ropoaa Mus-
CKa» C BO3MOKHOCTBIO OIUIATHI POE3/a MPEeACTaBIseT COO0W HHHOBAIIMOH-
HOE pelleHue, oObeAnHsIoNee y100CTBO HaBUraluu ¢ (PyHKIMEH OeCKOH-
TaKTHOM OruiaThl. B COBpEMEHHBIX YCIOBUSX, KOTAa BPEMS UTPACT pPEIIarO-
IO POJIb B €KE€THEBHBIX MEPEMEILICHUSAX TOPOXKaH, TaKasi HHTErPALMS 1103~
BOJIIET MUHUMU3UPOBATH 33J€P’KKH, CBS3aHHBIE C TIOUCKOM M MpHOOpeTe-
HUEM OWJIETOB, a TaKXe CHUKAET HEOOXOIUMOCTh UCIIOJIb30BaHUs (hrznye-
CKUX HOCUTEJICH JJIS OIUIATHI.

[TomuMo KiIrOUEBBIX (DYHKIMM, CBA3aHHBIX C OTOOpaXEHUEM pacIuca-
HUSL U MapLIpPyTOB OOIIECTBEHHOIO TPAaHCHOPTA, MPUIOKEHUE IMpeaaraet
WHTYUTHUBHO TIOHSTHBIN uMHTEep(deiic, obecrednBaronuii ObICTPBIN AOCTYN K
UH(pOpMAIMK U BO3MOXKHOCTbH OILJIAThI MPOE3/1a B HECKOJBKO KIMKOB. Takoe
KOMIUIEKCHOE pelieHne OyneT OCOOEHHO MOJIE3HO MACCaXXKupamM, KOTOPHIM
BaYKHO OIEPATUBHO a/IallTUPOBATHCA K U3MEHEHUSIM B PAaCIMCaHUM, a TAKkKe
UMETh yA00HBIA HHCTPYMEHT J1J1s1 PUHAHCOBBIX TPAH3AKI[MI B paMKaX ropo/i-
CKOM TPAHCIIOPTHOM CHCTEMBL.

TexHunueckass peanuzanusi IpoekTa 0a3UpyeTcs Ha COBPEMEHHBIX U
MPOBEPEHHBIX TeXHOJOTUsX. Frontend-pa3paboTka oCyIecTBIeHa C UCTIONb-
3oBaHMeM React, oOecrieunBaronero JMHAMAYESCKUN U OT3BIBUMBBIN ITOJIB30-
BaTeNbCKUI MHTEp(dEc. YTpaBieHUE COCTOSTHUEM MPUIIOKEHUS BBITIOJTHEHO
¢ nomortisio Redux, yto mo3BomsieT 3¢ dhekTuBHO 00padbaThIBaTh JaHHBIC U CO-
XpaHATH UX 11eT0cTHOCTh. B ocHOBe backend-apxurektypsl nexxutr ASP.NET,
oOecreunBaroIINi HaJIeKHOCTh CepBepHOI yacTu. PaboTa ¢ 6a30i maHHBIX
opranu3oBana uepe3 Entity, 4To rapanTupyeT cTabuiabHy0 00paboTKy 3ampo-
COB U xpaHenue nHpopmaruu. /s 6e30macHoi U y100HOM OIIaThl Ipoe3/a
MHTErpUpOBaHa cucTtemMa Stripe, MO3BOJIIONIAs MMOJIb30BATENsIM OBICTPO U
HAJIEKHO MPOBOJIUTH TUIATEKHU.

Takum o6pazom, pa3paboTka JaHHOTO BEO-MPUIIOKEHHS HE TOJIBKO OT-
BEYAET HA aKTyaJbHbIE MOTPEOHOCTH MACCAKUPOB, HO U CHOCOOCTBYET MO-
JIEpHU3ALIMHA TOPOJICKOM TPAHCIOPTHON MHPpacTpyKTypbl. BHeapeHue mo-
JOOHOTO cepBrCa MOBBIIIAET YAOOCTBO MOJIb30BAHMS OOIIECTBEHHBIM TPaHC-
MOPTOM, CHI)KAET Oapbepbl AJIsl MACCAKUPOB, a TakkKe (POPMHUPYET HOBBIN
CTaHJapT KoM(opTa 1 JOCTYITHOCTU TOPOACKON MOOMIBHOCTH.
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HUHTEI'PALIMA OPENSTREETMAP B BEB-ITPHJIO’KEHUE
JJIAA IIOUCKA HEIBUZKMMOCTH

B nporiecce peanu3zaiiuy BeO-TpUI0KEHUS IS TIOUCKA HEIBIKUMOCTH
BO3HUKJIAa HEOOXOUMOCTh MHTETPAINA WHTEPAKTUBHOW KApTHI IS JIEMOH-
CTpalliy T€OJIOKAINY HEABMYKUMOCTH M3 OOBSIBJICHHI 110 UX ajapecy. B kade-
CTBE pecypca, TMPEIOCTABISIIONIEIO  HEOOXoauMoe  apl, BbIOpaH
OpenStreetMap [1]. Betbop OSM 0Obu1 caienad He MPOCTO Tak, TOT CEPBUC
MPEJOCTABISICT MOJIHBIA JOCTYIl K CBOEMY BHYTPEHHEMY YCTpPOUCTBY. OH
TaK)Ke UMEET OTKPBITHIA MCXOTHBIN KO U SBIISIETCS MTOJTHOCTHIO OSCIUIATHBIM.

Jlyia uHTErpanuu ceppuca Obuta BeIOpaHa Oubnuoreka react-leaflet [2]
nockoJibKy frontend yacTs BeO-TIPHIIOKEHHS PeaTi30BaHa MPY MOMOIIH O1O-
mnoteku React.js. React-leaflet siBisiercs MOITHBIM MHCTPYMEHTOM JIJIsl pa-
00THI ¢ KapTaMu Ha ocHOBe OnbmmoTeku Leaflet.js v naeanbHO MOAXOAUT IS
CO3/1aHHS MHTEPAKTUBHBIX KapT B mpuioxeHusx Ha React. OHa mo3BossieT
JIETKO J00aBJIsTh Ha BEO-CTpaHUIIbl 0A30BbIe KapThl PA3IUYHBIX MOCTABIIH-
KOB, B TOM unciie u OpenStreetMap.

Tak>ke oHa MPEOCTABIIIET BO3MOKHOCTh J100aBIISATh Pa3IMyHbIC Map-
KEpbI Ha KapTy U 00pabdaThIBaET COOBITHUS, TAKHE KaK KITUKH, IBU>KCHUS MBIIIIH
Y U3MEHEHUE MaciuTaoa.

bubnunoreka mo3BossieT J00aBUTh Ha BEO-CTpaHMIy OAa30BYIO KapTy
OpenStreetMap. J1J1s1 5TOro Hy>KHO BOCIIOJIB30BATHCSI TOTOBBIM KOMIIOHEHTOM
MapContainer, 151 KoToporo 3aga€rcst 6a3oBasi HACTpOWKa pa3Mepa U Npu-
ommxenust. [locie yero B komnonente TileLayer yka3piBaeTcsi HICTOUHUK Taki-
aoB OpenStreetMap B kauecTBe (hoHOBOTO cJ1os. Jlasiee ¢ MOMOIIBI0 KOMITO-
HeHnta Marker, B koToporo nepenaércsi Hy>KHbBIN apec YKa3bIBaeTCS MECTO-
MIOJIOKEHUE HEJIBUKUMOCTU U3 00BsBICHUS. J{J1s mOoTydeHus] HEOOXOUMBIX
KOOpJMHAT uctoib3yercs http 3ampoc k api OSM.

Nurerparust OpenStreetMap npu momornu 6ubimoteku react-leaflet
MIPOUCXOTUT OYCHBb MPOCTO, HO MTPACT BAXKHYIO POJIb B IMOJIB30BATEIHLCKOM
OTIBITE MPH TIOUCKE MOIXOISAICH HEIBHIKUMOCTH.

JINTEPATYPA

1. OpenStreetMap Wiki [DnexTponnsiii pecypc] — Pexum gocryna:
https://wiki.openstreetmap.org/wiki/API/ (nata o6pamenus 10.03.2025).

2. loxymenTanus React Leaflet [DnekTponnslii pecypc] — Pexxum no-
ctyna: https://react-leaflet.js.org/ (nara oopamenus 12.03.2025).
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YK 004.9
Cryn. H.C. TapakanoB
Hayu. pyk. ct. npen. .I'. CyxopykoBa

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

YIIPABJIEHUE I/Il[EHTI/I(I)I/IKAI_[I/IEIZI N JOCTYIIOM
B BEB-ITPUJIO’KEHHUHU VIS OHJIAMH-OBYYEHUA
IIPU ITIOMOIIIN KEYCLOAK U NESTJS

B mporiecce pa3paboTku BeO-MpUIIOKEHUS A1 OHIaH-00yYeHUs BO3-
HUKaeT HeoO0X0AUMOCTh B 3(h(EeKTUBHOM yMpaBiIeHUU HIeHTU(DUKALKEH U
JOCTYIIOM Tosb30BaTene. OMHUM U3 ONTUMAJIBHBIX PEHIEHUN MOXKET CIIy-
xuTh matpopma Keycloak.

Keycloak —3T0 0TKpBITOE penieHue s yrnpaBieHus UACHTU(DUKAIEH
U IOCTYTIOM, KOTOPOE MPEOCTaBIsIET ay TEHTU(PUKALINIO, aBTOPU3ALIUIO, €U~
HBIM BXoa U Apyrue ¢pyHkimu 6e3omacnoctu. s unterpamuu Keycloak c
CEpPBEPHON YacThIO MPUIIOKEHUSI ObUT HCHOJIb30BaH (peliMBopk NestJS.
NestJS — 310 nporpeccuBHbIN (HpEeHMBOPK AJIs CO3AAHUST MACIITAOUPYEMbIX
cepBepHbIX puiioxeHuid Ha Node.js, KOTOpBIi uaealbHO MOAXOIUT IS pas-
pabotku RESTful API u mukpocepBrcoB. OH TIO3BOJISIET JIETKO UHTETPUPO-
BaTh Pa3JIM4YHbIE MOIYJIN U O1OInoTeKH, BKiItodast Keycloak. IlepBeiM marom
s mHTerpaiuu Keycloak siBisiercst ycraHoBKa HEOOXOIUMBIX IMaKeTOB. J[is
3TOTO UCIOJIB3YETCS MAKETHBIA MEHEKEP npm.

C nomompto cnienransHoro moayis Keycloak tpeGyercss mHactpouthb
ayTeHTU(UKALMIO Mosb3oBareneil. HacTpolika BkitouaeT B ce0sl yKazaHHUe
URL cepgepa Keycloak, peasibHOro KJIM€HTa U HACTPOEK 0€30MaCHOCTH. ITO
no3BoJsieT ucnoiab3oBath JWT (JSON Web Tokens) asis aBTopuzatiuu 3anpo-
coB k APL

ITocne ycrenHoi HACTPOMKH, MOKHO PEAIM30BaTh 3aIUTY Mapuipy-
ToB ¢ nomo1ksto Guard NestJS, koTopble OyTyT IpOBEPSITh HAIUYUE ACHCTBU-
TENbHBIX TOKEHOB. JTO 00€CIEUMBAET BBICOKUW ypOBEHb OE30MAaCHOCTHU U
KOHTPOJIb IOCTYTA K PA3INYHBIM pecypcaM MPUI0KEHHUS.

Nurerparus Keycloak B BeO-nipuiiokeHne jist OHIaiH-00y4IeHUs TIPO-
UCXOJUT JOCTaTOYHO MPOCTO, HO UTPAET KIOYEBYIO POJb B CO3JaHUU Oe3-
OMAacHOr0 W YyIOOHOTO IMOJIb30BAaTENBCKOro ombiTa. [lonbp3oBarenu Moryt
JIETKO PETUCTPUPOBATHCS, BXOAUTh B CUCTEMY M MOJy4yaTh JOCTYI K KOH-
TEHTY, COOTBETCTBYIOIIEMY X YPOBHSM JOCTYIIA U POJISIM.

Takum ob6pazom, ucnosns3zoBanue Keycloak B coueranuu ¢ NestJS mo3s-
BoJIsieT A(h(PEKTUBHO YMPaABIATh UACHTHU(PUKAIIMEH U JTIOCTYIIOM, a UMEHHO,
LHEHTPATU30BAaHHO YIIPABJIATH OJIb30BATENIMU U UX poiisiMu uepes Keycloak,
3alUIIATh MAPUIPYTHI C MOMOIIBIO AEKOPATOPOB M guards, MOAIepKUBATh
paznmuunble noToku ayreHtudukamuu (JWT, OAuth2, OpenlD).
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YK 004.5
Crya. A.®. [Tmenko
Hayu. pyk. ct. npen. .I'. CyxopykoBa

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

INPUMEHEHUE AJI'OPUTMA 'EHEPAITUN TUHAMHWYECKHUX
I'PAAUEHTOB ITPU CO3JAHUU UHTEP®ENUCA

[Tpu pa3paboTke BEO-IPUIIOKESHHS IJIs1 TPOCTYIITUBAHUS MYy3bIKH BO3-
HUKJIA 33/1a4a aBTOMAaTHYECKU T€HEPUPOBaTh (DOHOBBINA TPATUCHT IS CTpa-
HUIIbI APTUCTA HA OCHOBE €r0 M300paXXEHUs C IIEJIbIO MOBBIIICHUSI BU3Yallb-
HOM corylacoBaHHOCTU. Hanbonee ecTecTBEHHBIM CIOCOOOM peann3aluu sB-
JISIETCS aBTOMATUUECKOE U3BJICUEHUE MPe00Iagatoniero nBeTa n300pakeHus
C TIOCJIEYIOIIUM JUHAMUYECKUM O(hopMIICHHEM UHTEpdelica B CXOXKel 1Be-
TOBOM ramme. IT0 00€CIEUMBAET CTUIIMCTUYECKYIO 1IETIOCTHOCTh MEX]TY CO-
JIEP>KUMBIM U (DOPMOI €ro mpeCTaBICHHUS.

TexHu4eckn 3a7jaua pelaeTcss Ha KIMEHTCKOM CTOPOHE CPEeICTBaMU
JavaScript u Canvas API [1]. McxonHoe n3o0pakeHrne MacIITabupyeTcs 10
50%50 mukceneit — sl yMeHbIIeHUsT 00bEMa JTaHHBIX TIPU COXPAHEHUU 00-
IeH 1IBETOBOM XapakTepuCTHKU. V3 n300pakeHus1 N3BJICKAETCS MACCUB MTUK-
CeJIel, KaK/IbIi U3 KOTOPBIX MpeAcTaBieH kKomnoHeHTamu R, G, B: kpacHbilii,
3€JIEHBIN U CUHHAW COOTBETCTBEHHO. Jlajiee pacCUnTHIBAETCS APKOCTh Y Kax-
JIOTO TUKCes 1o opMyIie:

R+G+B
= 2 _

J1Jis TIOBBINIEHUS TOYHOCTH UCKIIFOYAIOTCS CIMIIKOM TEMHBIE (C Y <
20) u cnumkom cBetibie (¢ Y > 230) nukcenu Kak MaJo3HauYuMbIe B TJIaHE
[[BETOBOM MH(OPMAIIUU, KOTOPBIC TIPEJICTABIISIFOT COOO0M TEHU W OJTUKU.

3aTeM MO OCTABIIMMCSI MUKCEJSIM BBIYUCISIETCSI CPEHEE 3HAYEHUE
KaXKJ0U 1IIBETOBOM KOMIIOHEHTBI:

_ 1N _1¢nN _ 1N
Rep = L 2i=1Ris Gep =3 Li=1Gi» Bep = 5 Li=1 Bi

rae N — KOJIM4ecTBO OTPUIBTPOBAHHBIX MUKCENEH.

[TonmyueHHBIN IIBET CUMTACTCS JOMHUHHUPYIOIIUM U HCIOJIb3YyETCS B
BepxHel yactu unTepderica B Bue JIMHEHHOro rpaavenTa (linear-gradient) k
6azoBomy 11BeTy rgb (18, 18, 18) [2]. JlonmosHUTENbHO MpeycMOTpEHa Mpo-
BEpKa Ha «IIOYTH YEPHBIN» LIBET: €CIIU BCE KOMIIOHEHThI YCPETHEHHOTO 1IBETA
Menblie 30, mpuMeHseTcs 3ameniaromuii uset rgb (40, 40, 40) mis coxpane-
HUSl BU3YAIIbHOTO KOHTPACTa U YUTAEMOCTH.

[IpennosxeHHbI METOT HE TPEOYET CTOPOHHUX OMOJIMOTEK, peain3y-
eTCsl cpencTBaMu Opay3epa M MOAXOUT JIJIS MacIITabupyeMon CTUIN3AIuN
MY3bIKAJIBHBIX U JAPYTHMX MEIUUHBIX CEPBUCOB, IJI€ Ba’KHA aJIallTUBHOCTD U
BU3YyaJbHasi TAPMOHUSI.
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YK 004.7
Cryn. 1.A. KoznsikoBckuit
Hayu. pyk. ct. npen. .I'. CyxopykoBa

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

PEAJIM3ALIUS OHJIAMH TPEHUPOBOK
ITPHU ITIOMOIIHN WEBRTC

B coBpeMeHHOM MUpe C XOpOIIO Pa3BUTHIM MEANa €CTh BCE BO3MOXK-
HOCTH JJi1 OBICTPOM KOMMYHMKAIIMUA. DTO MOXHO MCIOJIb30BaTh JJIs Kade-
CTBEHHOMU CBSI3U CO crienpanucrtaMu. Hanpumep, yCTaHOBUTD KOHTAKT MEXKIY
TPEHEPOM U TTOJIONIEYHBIM B pEaJIbHOM BPEMEHHU.

JUia peaiMzaliiy OHJIAWH BUIEOCBSI3U CYLIECTBYET OOJBILIOE KOJIMYE-
CTBO pEIIEHUH, KOTOPBIE OTIUYAIOTCS MO PA3IMYHBIM KPUTEPUSIM.

PaccmotpuM Heckosibko u3BecTHbIX TexHonorui: WebRTC, Zoom
SDK, Agora.i0, uX cpaBHEHUE MPECTABICHO B Tabmuiie 1.

Ta6auna 1 — CpaBHeHHe TEXHOJIOTHH 1JIsl peaju3alii OHJIAHH BUAEOCBI3H

TexHonorus , mpUHIHKI PadOTHI [IpeumymecTBa OrpanndeHus
WebRTC Pabortaer mpsimo B Opay3sepe. | [lnoxas maciira-
He tpeOyer nomomnutenbHbIX | Oupyemocts. Her
OOMeH naHHBIMU AJIs Iepeaadn .
. IUTarMHOB. SIBNsieTca OecruiaT- | BCTPOGHHOH aHa-
Me/na 4yepe3 CUTHAJIbHBIN cep-
Bep. OGMeH Meua depes P2P. HbIM pEIIEHHUEM C OTKPBITBIM | JUTUKM U MOJ-
MCXOJIHBIM KOJIOM. JICPIKKH 3aITHCH.
Jlerkoe pa3BepThiBaHMe Kak | [ImatHoe  pere-
Zoom SDK uis web, Tak ¥ a8 mobile 3a | HUe  3akpbIThIN
I'mOpunnas monens nepenaun | cuer sdk. Xopomass macmitabu- | UICXOJHBIM ~ KOJ.
Mmenua: yacte uepe3 P2P, yacts | pyemocts. EcTh BcTpoeHHas | 3aBUCUMOCTh  OT
yepe3 00J1auHbl CepBUCHI ZOOM. | aHAIUTUKU M TOJIEpXKKa 3a- | HHPPACTPYKTYphI
MHCH. Zoom.
[lmatHoe  peme-
HUe.  3aKphITHII
Jlerkoe pa3BepThIBaHME KaK | HCXOAHBI  KOII.
Agora.io g web, Tak 1 s mobile 3a | 3aBUCMMOCTE  OT
Hancrpoiika Hax WebRTC. On- | cuet sdk. Xopomast Macitadu- | ”HGPacTpyKTyphl
THMH3UPYET Iiepefady Meaua | pyemocTtb. EcTtb BcTpoeHHas | Agora.  Moxer
yepe3 SD-RTN (Software-De- | ananutuku u mojiepxkka 3a- | TpeboBaTh
fined Real-Time Network) nucu. bonbine koHTponst Haj | Oomblie
UI/UX, uem B Zoom SDK. HaCTPOMKHU u
yIpaBJIeHUs, 4YeM
Zoom SDK

B ciydae npunoxeHus AJi1 OHJIAMH-TPEHUPOBOK HEOOX0IMMa ruoKas

Hactpoiika Ul nms BHeapeHus: B 001U CTUIIh TPUITOKCHHUS.
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YK 004.4
Cryn. A.B. CakoBuu
Hayu. pyk. ct. npen. .I'. CyxopykoBa

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)
BEB-IIPUJIOKEHUA JISA CETHU TPEHAKEPHBIX 3AJIOB

[lenbp pa3paboTKu — co3aHue BEO-MPUIIOKEHUS JJISI TPEHAKEPHOTO
3aja, MPEAOCTABISIONIEr0 MOJIb30BATENSAM BO3MOXHOCTb CaMOCTOSITENBHO
dbopmMupoBaTh a0OHEMEHTHI C MHIUBUAYAIBFHBIM CIIUCKOM YCIIYT, OpPOHUPO-
BaTh MEPCOHAIBHBIC TPEHUPOBKH, a TaKKe 0(OPMIIATh U OTIAYMBATH YCIYTH
B yao0HOM (hopmaTte. PazpaboTanHOE BEO-TIPUIIOKEHHE MTO3BOJIUT MOJIH30BA-
TEJSIM yA00HO MOKYIaTh YCIYTH TPEHAXEPHOTO 3a1a, a CETAM (PUTHEC-KITY-
O0OB — aBTOMAaTU3HUPOBATH Ipoliecc 0GOPMIIEHHS YCIYT U UX orary. B gaie-
HEHIIeM BO3MOKHA JOPAOOTKA CUCTEMBI C PACIIMPEHUEM (PYHKIMOHAIA IS
II0JIB30BATENEN U TPEHEPOB.

B xone pa3paboTku ObLIO MPUHATO HCIOJIB30BaTh TeXHOJIOru0 QR-
KOJIOB JIJISl BBIIIOJTHEHUSI OTMETOK ITOCEIICHUS] KaK TPEHUPOBOK, TAK U yCIIyT
KOHKpeTHOro 3ajna. PemenueM mpoOiembl OTMETOK cTana reHepanus QR-
KO/Ia CO CTOPOHBI 3aJjla, @ UMEHHO KOJbl ¢ MH(popMaIuen o 3aie, yciyre, a
TaK)Ke IeHepanys KOJa CO CTOPOHBI TPEHEPA B CIy4yae IMOCEIIECHUsS MepPCo-
HaJIbHOM TPEeHUPOBKHU. TakuM o0pa3oM OT MOJb30BaTeNsl TpeOyeTcs JIUIIb
HaXKaTb OJHY KHOIKY JUIsl CKAHUPOBaHUs cooTBeTcTBYIomEero QR-kona. Ilo-
CJie CKaHUPOBAHHUS ITPOUCXOIUT ACUHXPOHHBIN 3alpOC HAa KOHTPOJLIEp, OTBE-
YaroUUi 32 MPOBEPKY MOKYIKH YCIYTH JTUO0 TPEHUPOBKU U COBEPILAIOIINN
OTMETKY NOCELIEHUS.

Be6-npunoxkenue pa3padaThIBa€TCsl ¢ MOMOIIBIO MPOrPAMMHOM TUIAT-
¢dopmbr ASP NET Core u si3p1ka nporpamMmmupoBanusi C# 11t cepBepHO ya-
CTH, a Takxke onbmuoreku React u si3p1ika mporpammupoBanus TypeScript mis
KJIINEHTCKOW YacCTH.

B xone pa3paboTky Moyrydnsnock roOTOBoe web-npusioxeHue, KoTopoe
MO3BOJIIECT PEIIaTh MHOXKECTBO (DYHKIIMOHALHBIX 3a/1a4: TIOKYIIKa YCIyT 3a-
JIOB TIOJIb30BATENSIMM, MOKYIIKA 3aIIUCEN K TPEHEPAM Ha NEPCOHAIBHBIE Tpe-
HUPOBKH, OTMETKA MOCEMICHUI TPEHUPOBOK U yciyr no QR-koxy, mpocMoTp
3aJI0B, X 000PYI0BAaHUS U MPEAOCTABISIEMBIX YCIIYT, MPOCMOTP NOMEILIEHUH
3aJI0B, IPOCMOTP MpoduiIei TPEHEPOB U UX JOCTYIHBIX IS 3alUCEN CIIOTOB.

JINTEPATYPA

1 ASP NET Core nokyMeHTanus [DJIEKTpOHHBIN pecypc]. — Pe-
*KuM noctyna: https://learn.microsoft.com/en-us/aspnet/core/introduction-
to-aspnet-core?view=aspnetcore-8.0 Jlata mocryma: 22.05.2025.

2 React poxkyMeHTanusi [DIEKTpoHHBIH pecypc]. — Pexum
no- cryna: https://react.dev/learn/ Jlata noctyna: 22.05.2025.
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YK 004.43
Cryn. A.1. Makapos
Hayu. pyk. ct. npen. .I'. CyxopykoBa

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

PA3PABOTKA BEB-IIPUJIOXKEHUSA IIEYATHOI'O HEHTPA
C KOHCTPYKTOPOM CYBEHUPOB

B coBpeMeHHBIX yCToBHIX ITUGPOBU3AIMH U POCTA PHIHKA IEPCOHATIH-
3UPOBAHHBIX TOBAPOB TOJH30BATEIM BCE YaIle BHIOMPAIOT OHJIAH-CEPBUCHI
JUTSL 3aKa3a WHIUBUIYaTbHOW MPOAYKIHH. [ledaTHbie 1IEHTPHI HYKIAI0TCS B
yAOOHBIX BEO-PEIICHUSX, KOTOPBIEC MTO3BOJIAT KIMEHTaM CO3/1aBaTh COOCTBEH-
HBIC TU3aiHBI, 0POPMIISITh 3aKa3bl M OTUTAYMBAThH MX OHJIAKH.

PazpaboTka BeO-nprI0KeHUs Ui IEYaTHOTO [IEHTPa, IPEI0CTaBISIO-
IIETO TOJIb30BATENISIM BO3MOXKHOCTh CAMOCTOSITENTFHO CO371aBaTh CYBEHHUPHI
(¢yTOONKM) C YHUKAILHBIMH TU3aliHaMU, a TaKke 0(OPMIISITh U OTUIAYUBAThH
3aKasbl B yJI00HOM opMmarte.

TexH0JI0rH4ecKHi CTeK:

1. Backend: Node.js (Express), Prisma ORM, Microsoft SQL
Server (151 JaHHBIX O MOJIB30BATENAX U 3aKa3ax), MongoDB (a1 xpanenus
U300paKEHUN ).

2. Frontend: Embadded JavaScript

3. Ayrentuduxamus: Google OAuth 2.0, a Takxe BX0J 1O MOYTE
WM IMEHH TI0JTb30BaTElIs.

4. Omnuara: Stripe API qy1s 00paGoTku miiatexei.

OcCHOBHBIE MOYJIH CHCTEMBbI:

1. KoHCTpPYKTOp CyBeHHMPOB — BO3MOXHOCTb 3arpy’kath U300pa-
YKEHUS1, UBMEHATh pa3Mepbl, pa3MelaTh TEKCT HA MakeTe (PyTOOIKH.

2. Kop3una n oopmiienne 3aka3a — GopMUpOBaHUE 3aKa3a HA
OCHOBE 3arpy>KeHHBIX (hariiIoB.

3. Onnara — uHTerpanus ¢ Stripe Juisi 6€30NmacHbIX OHJIAWH-TIIA-
TEXKEMN.

4. Tlanenb aIMUHUCTPATOPA — YIIPABJICHUE 3aKa3aMU U MOJIH30-
BaTEIISIMU.

PazpaboranHoe BeO-IIpUIIOKEHHE TTO3BOJISICT MOJIB30BATESAM YI00HO
3aKa3bIBaTh MEPCOHATM3NPOBAHHBIC CYBECHHUPHI, a IEYaTHBIM IICHTPAM — aB-
TOMATU3UPOBATH IIPHEM 3aKa30B U OILIATY.

B nanpHeitmemM Bo3MOKHa 10pabOTKa CUCTEMBI ¢ paclIMpPEHUEM ac-
COPTUMEHTA MPOAYKIIMU U MHTETpaIiell ¢ APYTHMMH IJIATSKHBIMA CEPBH-
CaMH.
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YK 004.4
Cryn. A.A. AramoBu4
Hayu. pyk. ct. npen. .I'. CyxopykoBa

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

BEB-IIPUJIOXKEHUE TPEHAKEP JJIS1 IIEYATHU
HA KJIABUATYPE

Crnenoil MeToj MeyaTu — 3TO COBPEMEHHBIM M KpailHe aKTyajbHbIN
HABBIK, KOTOPBIN B TEKYIIUX peaisx HE0OX0IUM B IMIMPOKOM Habope chep
YeNI0BeUeCKOM nesTebHOCTH. CTOUT OTMETUTD, YTO JAHHBIN HaBBIK 1aXKe MO-
YKET OBITh MPEJICTaBICH padoToAaTENIeM B CITUCKE 00A3aTEIbHBIX TPEOOBaHU I
pu rprueme Ha padoty. B coBpeMeHHOM MUpe HaBbIK OBICTPOrO HAbOpa TEK-
CTa aKkTyaJieH He TOJIbKO JJIsl ONepaTOpOB KOMITBIOTEPHOTO Habopa B m3fa-
TEJIbCTBAX, HO M OyXTanTepbl, SKOHOMHUCTHI, O(UCHBIE CIYXKAIIUE U TaXKe Me-
JTUITUTHCKUE paOOTHUKH.

PazpaboTtaHo BeO-IpuIIOKEHUE, KOTOPOE COACPKHUT yIOOHYIO U (-
(beKTHBHYIO porpamMmy 0OyUYeHUs MeyaTH Ha KJIaBUaType JECITUIATBIIEBBIM
MeToA0M. OCHOBHBIM (DYHKIIMOHAJIOM MPUJIOKEHHUSI SBISIETCS PEIOCTABIIE-
HUE M0JIb30BATENI0 YPOKOB U PEKOMEHIAUi 10 JecATUNIAIBLIEBOMY HabOpy
Tekcta. [1o pesynbrataM mponeHHBIX YPOKOB MOJIb30BATENb MOXKET IPOUTH
TECTHI JIsI CAaMOKOHTPOJIL. OCOOCHHOCTBIO TIPUIIOKEHHSI SIBIISIETCS BO3MOXK-
HOCTB /7151 JOPMUPOBAHMS UHANBUIYAFHBIX TECTOB M€YaTH Ha KJIaBUATYPE,
ATO CIIOCOOCTBYET OOJIBIIEH MepcoHan3aIuu npoiecca ooydenus. [1onb3o-
BaTellb MOXKET aJaTUPOBATh TECTUPOBAHKE TIEUaTH MO ce0sl, NI3MEHHB Tia-
paMeTpsl TecTa, a UMEHHO KOJIMYECTBO CIIOB, CJIOXKHOCTh M OTPAaHUUYCHHS B
BUJIC BPEMEHH JIH00 KOJMIECTBA CIIOB, & TAKXKE JOMOTHUTEIHHBIE TapaMeTPhI
B BUJIC MyHKTyaIluu U yucel. Takum 0O6pa3oM Moib30BaTeb MOXKET HACTPO-
UTh TECT TOJI CBOM 33J1a4M U TOKEJIaHUsl, B 3aBUCUMOCTH OT TOTO, C KAKUMU
TEKCTaMU WJIH CJIOBAMU OH HUCTIBITHIBAET MPOOJIEMBI.

JIyis MOTHBAIMU OOyUYEeHUs B IPHIIOKEHUHU TTPETyCMOTPEHA PEHTHHTO-
Bas cucreMa. J{jst 3Toro Ha cepBepe COXpaHsIOTCS Pe3yIbTaThl MPONICHHBIX
TECTOB, a [M0JIb30BATEIISIM JIOCTYTIEH POCMOTP MPO(UIIS JPyTHX MOJIb30BaTe-
JIeH ¢ pacmMpeHHoON HHpOpMaIen o HUX.

Taroke mpuokeHe MPeIoCTaBIsIeT MEXaHNU3M YAep KaHuUs TI0JIh30Ba-
TEJIs TIOCJIe MPOXOKACHUS Kypca MevaTH, MOTUBAITUIO [T TOTO, YTOOBI MMOJTh-
30BaTEIIb PETYJSIPHO 3aXOAWJ U IOBBIIIAI CBOW HABBIK Ieyat. i 3Toro
buKcupyeTcs eKeJHEBHON aKTUBHOCTHU TOJIB30BATEIsA, KOTOpasi BU3yaJl3u-
poBaHa B yA00HOM jis IpocMoTpa dopmare. A MIUPOKUN HAOOP HACTPOEK
IIBETOBOT'0 O(hOPMIICHHS TTO3BOJISIET HACTPOUTH UHTEPdEc B 0€30MaCHOM ISt
IJ1a3 peKuMe.

JUia pa3zpaboTku ucroiib3oBaH crek texHojoruid ASP .Net Core 8.0,
React 18.3.1, SQL Server 2019 15.0.4153 1 MukpocepBUCHasE apXUTEKTYpa.
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YK 004.43
Cryn. I.W. IloammBaneHko
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

OCOBEHHOCTH PEAJINBALIMU A3BIKA
INPOI'PAMMMPOBAHMUA PDI-2024

A3bik nporpammupoBanus PDI-2024 npencrapiset co00il uMIiepaTuB-
HbI KOMITWJIMPYEMBIN S3BIK BBICOKOI'O YPOBHSI CO CTaTMYECKOM, SIBHOU H
cTporoii Tunu3anueit. OH npeacTaBieH B AByX Bepcusix. ['1aBHoe paznuuue
MEX/y HUIMH COCTOUT B TOM, YTO B IEPBOM BEPCUH OCYILIECTBIISIETCS FeHEepa-
s KOJIa B KOJT acceMOuiepa, KOTOPBIN 3aTeM KOMIMIIMPYETCS, U MOy YeHHBIN
OOBEKTHBIN MOTYJIb KOMIIOHYETCS B UCIIOJIHsAEMOE IpuitokeHue (*.exe). Bro-
pasi Bepcus s13bIKa FEHEPUPYET KO B TPOMEKYTOUHOE MpeACTaBIeHUE (0aiT-
KOJ), U Ha BBIXOJIE moitydaeTcs (aiin ¢ 6alT-KoJg0oM, KOTOPBIA MOXKET OBbITh
BBITIOJTHEH C TTOMOIIBIO CIIEITUATBHO pa3pad0TaHHON BUPTYaIbHOM MaIlTUHBI.

S3bIK TIOAZIEPIKMBAET TUIBI JIAHHBIX: O€33HAKOBBINA 1EJIOYUCIICHHBIH
(uint), BemecTBeHHbIH (double), morudeckuii (bool) u cTpokoBsIii (string). bo-
Jie€ CJIOKHBIE TUIBI JTaHHBIX He noanep;kuBatorcsa. Cunrtakcuc PDI-2024
CXO0 C CUHTaKCHUCOM S3BIKOB ceMericTBa C, 4TO yIpoLiaeT ero u3y4eHue.

B s3bIke peann3oBaHbl CTaHAAPTHBIE aprUPMETHUECKUE U TOOUTOBBIE
orepaluy, OMNepaluy CpaBHEHUS, YCIOBHbIE KOHCTpykiuu (if-otherwise),
ki (until), OuGamoTeuHble PyHKIIMK BBOA/BBIBOIA, & TAKKE BO3ZMOXKHOCTh
HAIMCaHUs OJIb30BaTENbCKUX (PyHKIMMA. /{7151 1eMOHCTpaluy BO3MOKHOCTEN
A3bIKa pa3paboTaHbl MPUMEPHI MPOTPamMM, BKIOYASI aJITOPUTM BBIYMCIICHUS
HanbobIero oomero aeauteas (HOJ).

[Ipouecc KOMIUWIISLMK B TIEPBOM BEPCUH TPEOYET MOCIEA0BATEIBHOIO
BBITIOJTHEHUS] TPEX ATANOB: TPAHCIAIMUA B KOJ acceMmOiepa, KOMIUIISINN B
00BeKTHBIN (haiisl 1 KOMIIOHOBKH B IpUJIokeHHe *.exe. Bropas Bepcus npe-
roJiaraeT TPAHCIAIUIO B 0alT-KOJI C MOCIIEAYIOIIUM BBITIOJTHEHHEM Ha BHUP-
TyaJIbHOW MaIlIMHE.

BaiiT-xon BkitouaeT 46 OMKOJOB, KKIBIA M3 KOTOPBIX OIMpEACsIeT
JICHCTBHUE, BBHIMOIHIEMOE BUPTYAIbHON MAIIMHOW. DTH OMKOJBI 00ECTIeqn-
BalOT 3(PPEeKTUBHOE BBHIMOJIHEHHE MPOTPaAMMBbI, MMO3BOJISISI BUPTYyaIbHOU Ma-
IIMHE UHTEPIPETUPOBATH KOMAH/IbI U YIPABJISAThH BHIIOJIHEHUEM HA BBICOKOM
ypoBHE aOcTpakiuu. balT-koz sSBISETCS KOMMAKTHBIM M ONTUMHU3WPOBAH-
HBIM, 4YTO MO3BOJISIET 3HAYUTEIBHO COKPATUTh BPEMS 3arpy3KH U MOBBIILICHUS
MIPOU3BOIUTENILHOCTH MPH BBIMOJIHEHUN TPOTPAMM.

TectupoBaHue NOATBEPIUIIO KOPPEKTHYIO pabOTy 00€uX BepCuil KOM-
NUWISITOPa HAa CTAaHIAPTHBIX aJITOPUTMAX.

115



YK 004.42
Cryn. H.B. PyTkoBckuii
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)
HPOHEI[YPHI)IFI HIYM: AVITOPUTMbBI U IPUMEHEHHNE

[IpouieypHBIif IITyM — 3TO METOJ MAaTEMATHUECKON FeHepalluu TEKCTYP
U 3(h(}HeKToB, KOTOPBINA IMUPOKO MCHOIB3YETCS B KOMIBIOTEPHOU Tpaduke.
Ero ocHOBHas 3ajjaua — CO3[JaHUE PEATMCTUYHBIX U €CTECTBEHHBIX TEKCTYpP
0€3 HeOOXOAMMOCTH XpaHEHHsI OOJIBIITNX 00HEMOB TaHHBIX.

[lym reHepupyeTcsi «Ha JIETY», YTO MO3BOJISIET 3HAYUTEIBHO 3KOHO-
MUTB PECYpPChl U JOOMBATHCS BBICOKOIO YPOBHS JI€TaIU3aLUU.

Cy1iecTByeT HECKOJIBKO MOIMYJIIPHBIX BapUaIMil IPOLEAYPHOTO IIyMa.
[ywm IlepnuHa, HanmpUMep, CYUTAETCS KIIACCUYECKUM BapUaHTOM U IIPUMeE-
HSIETCS JJIs1 CO3JIaHMsI IUTaBHBIX TEKCTYP, TAKUX KaK 00JIaKka WK JJaHAIIA(THI.
Simplex-mym — ynyumieHHas Bepcus Iryma [lepauHa, onTUMH3HpOBaHHAS
JUIs pabOThI ¢ MHOTOMEPHBIMU ITPOCTPAHCTBAMHU.

[IIym BopoHOro ucnomns3yercs AJii UMUTALMM MO3aUYHBIX CTPYKTYD,
YaCcTO BCTPEUAIOLIUXCS B MPUPOJIE, a (PpaKTaIbHBIA IIyM OObEAUHSET pa3-
JIMYHBIE YaCTOTHI JUIs AOOABIICHUS I€TATU3al1H U Ty OUHBI.

AJTOpUTMBI MPOLIEYPHOTO IITyMa CTPOSITCS HA OCHOBE NICEBAOCTyYail-
HbIX (QyHKIMI. OHU BKJIIOYAIOT T€HEpalUI0 0A30BBIX TOYEK, OMpEACIICHUE
IPAJUEHTOB NIl MHTEPIOJSILIMK ¥ UCIOJIB30BAaHUE CHIEUUANbHBIX (QYHKIUH
CTJIQXKUBAHUS JIJIS1 CO3/IaHUS TUIABHBIX MEPEXOJA0B MEXKAY 3HAYCHHUSIMHU.

OCHOBHBIE AJITOPUTMBI IIYMOB:

e mywMm [lepanHa: UCHONAB3YET PETYISPHYIO PELIETKY C ICEBAOCTyYai-
HBIMH I'PaJUE€HTaMU. 3HAYEHUS BBIYUCIISIFOTCS C TIOMOLIBIO MHTEPIIO-
JSUUU MEXAY TPalu€HTaMU, CO3aBas IIJIaBHbIE IEPEXO/IBI.

e simplex-myM: onTuMU3MpoBaHHAas Bepcus myma llepnuna. I[Ipume-
HSIET TPEYTOJbHBIE PEIIETKH, YTO CHH)KAET BBIUMCIUTENbHBIC 3a-
TpAaThl.

e (pakTambHBIN IIyM: KOMOMHAIUS HECKOJBKHUX CJIOEB IIIyMa C pa3-
HBIMU YaCTOTaMH U amIuinTynaMu. Kaxnas oktaBa 100aBisieT HOBbIE
JIETAJIM, CO3/1aBasl CJII0KHBIE TEKCTYPBHI.

e 11yM BOpOHOTO: pacCYuTHIBAET PACCTOSHUS A0 OJMMKANIINX CITydai-
HBIX TOYEK B IPOCTPAHCTBE, CO3AaBasi MO3anYHbIE CTPYKTYPHI.

B xomangnoMm npoekrte «TerraForge» ucnosb3oBad mym llepnuna,
HAJIOKEHHBIN B HECKOJIBKO OKTaB, YTO MO3BOJUIIO CAENATh FEHEPUPYEMBIit
nauamadT npaBaonog00HbIM.
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YK 004.588
Crya. H.IL. Kyuepyk
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

OCOBEHHOCTHU PEAJIMZAIINMA A3BIKA
ITPOI'PAMMMPOBAHUA KDP-2024

[IporpammupoBaHue ¢ KaKIbIM JTHEM CTAHOBHUTHCS BCE JOCTYITHEE.
SI3BIKM TpOTpaMMUPOBaHUS NPOAETAIN JOJITUH IyTh OT MOCIEA0BATEIbHO-
creit 0 u 1 110 JIETKO YMTaeMBbIX COBPEMEHHBIX BBICOKOYPOBHEBBIX SI3BIKOB.
«Kak ke KOMITBIOTEp pACIIO3HAET HAMMCAHHBIE MHOM KOMAaH/IbI?» — BOIIPOC,
KOTOPBIM HE cpasy, HO MOCTENEHHO HaYMHAET MHTEPECOBATh KaXKI0TO, J10-
CTATOYHO MPOBOASAIIEIO0 BpeMeHU B oOmiennu ¢ OBM. MMeHHO C 1enbio
HanOoJee riay00KOoro OTBETa Ha TOT BOIPOC HAM M ObLT PEIOCTaBIEH Kyp-
COBOM IpoeKT no aucuuminHe « KoncrpyupoBanue nporpaMMHOTo ooecre-
YEHUS.

[IpencraBisieMblii NPOEKT ABJISETCS PE3yIbTaTOM yCEpIHOU pabOThI B
paMKax aHHOTO KypcOBOro. JIaHHBIN SI3BIK IPOIPAMMHUPOBAHMS SIBIISETCS
KoMOmiupyeMmbiM ¢ C-mooOHbIM cUHTakcucoM. KittoueBbIMH 0COOEHHO-
ctaMu KNP-2024 gBisitoTCS HallMuue LETOYUCIEHHBIX MAacCHMBOB M MOJ-
JIep’KKa pa3IMYHBIX ONepauui Haja AaHHBIMH. B camMoM s3bIKe MpeacTaB-
JIEHbl HECKOJIbKO THUIIOB JAHHBIX, TAKUX, KaK LIEJIOYMCIECHHBI num, CUM-
BOJIBHBINM Symb M CTPOKOBBIIA str.

JIJist BBIOJIHEHUS KaKUX-TMOO 3a71a4, B MPOEKTE MPEACTaBIEH Habop
BBIYHMCIIUTENBHBIX OINepaluuid, BKIouyas mnoOurtoBbie. I[locne TpaHcisuuu
KOJia B A3BIK acceMOiiepa, KOMIUJISATOP aBTOMATUYECKH 3aITyCKaeT MPHUIIo-
YKEHUE Ha BBINIOJHEHUE.

B xone pa3zpaboTku ObUIO IPUHSTO pelieHne J00aBUTh BO3MOKHOCTD
VICITOJIB30BAHUSI MACCHBOB JUISI LEJIOYUCIIEHHBIX TUIIOB JAHHBIX C LIEJIBIO
pacIIMpEeHrs BO3MOKHOCTEHN S3bIKa M MO3BOJIUTH MPOEKTY BBIACIUTHCS Ha
(dhoHe ocTalbHBIX padoT. JJIg TOCTHKEHHS JaHHOM 1M OBLIN BBITOJTHEHBI
CJIEYIOIIME 1Iaru: BBEJICHBI HOBBIE JIEKCEMBI, pa3pabOTaHbl AOMOJIHUTEb-
HBI€ MIPaBHJIa TPaMMaTHKH, OOHOBJIEH MEPEBO/I BBIPAXKEHHH B MOJIBCKYIO 3a-
MUCh, paclIupeH (PyHKIIMOHAN reHepaTopa B COOTBETCTBUU C HOBBIMU Tpe-
OOBaHUSAMM.

JINTEPATYPA

1. Kapnos IO. Teopus u Texnonorusi nporpammupoBanusi. OCHOBBI
MOCTPOEHHUS TpaHCcaaTopos, 2005. — 272c.

2. Beenenue B TEOpUIO TPAHCIATOPOB [DJIEKTPOHHBIN pecypc]. — Pe-
)KUM jAoctyma: http://bourabai.ru/tpoi/compilers.htm. — Jlata moctyna:
15.11.2024.
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YJIK 004.43
Cryn. A.N. bapuio

Hayu. pyk. ct. npen. A.C. HapkeBuu
(xadenpa nporpammHoii nrxkeHepuu, bI'TY)

OCOBEHHOCTH PEAJINBALIMU A3BIKA
IHPOI'PAMMMUPOBAHUA BAI-2024

Cozpnanue s3bpIKa MPOrpaMMUPOBAHUSI — CIIOKHBIN ITPOIIECC U3-3a CIie-
Uk paboThl TPAHCIATOPA.

Lens — pa3paboTka yueOHOrO si3pika mporpamMmmupoBanus BAI-2024,
WJUTIOCTPUPYIOUIETO 3Tarbl TpaHcassuuu. Mexoas u3 uenu papadoTana nmpo-
rpamma Ha C++20, mpeobOpasyromas kox BAI-2024 B mpomexyTodHoe
IIPEICTABICHUE, KOTOPOE 3aTeM TpaHCIupyeTcss B acceMOiep. OCHOBHBIE
ATallbl: JICKCHYECKUI, CHHTAKCUYECKUN U CEMAaHTHUYECKHUM aHalIn3, TeHEepa-
1Ys ¥ ONITUMU3aLKs IPOMEXKYTOYHOIO KOJa C TIOCIEAYIOIIECH reHeparueil B
acceMOJep.

SI3bIK MOAJIEPKUBACT IIECTh TUIIOB JAHHBIX U JIMTEPATIOB, KOHCTPYK-
uuu if, if..else, while, mecTs apudmeTrdeckux oneparopos, 1Ba CABUTOBBIX
OIlepaTopa, IIECTh YCIOBHBIX ONEPATOPOB, JOCTYIIHO aBTOMATHYECKOE BbI-
BEJICHUE TUTIA, BBI30B MOJIb30BATEIBCKUX (QYHKITUH.

CrannapTHas OMOIMOTEKA S3bIKA SIBISIETCS €70 YaCThIO U BKIIIOUAET B
ce0st GyHKIUU JJIs1 TPUBEICHUS TUTIOB, a TAKXKe JIJI1 pa0OThI CO CTPOKAMH.

[IpomexxyTOUHBIN KOJ MpPeACTaBiIeH B (hopMaTe 0OpaTHOMN MOJIBCKON
3amucH, obnafaroeld CTPYKTYypor, cXoxel ¢ acceMOJIepHbIM KOAOM, YTO
oOecrieunBaet 3(h(PEKTUBHYIO FreHEePaIMI0 MAITUHHBIX HHCTPYKIUH.

CHHTaKCUC MPOMEXYTOYHOTO KOJ1a BKIIFOYAET B CE0s1 CIETYIOLIUE OC-
HOBHBIE KOMIIOHEHTHI: L1 (MeTKa Ji71s mepexo/ia B YCIOBHBIX BBIPAXKECHHSIX),
lgotoLi (ycrnoBHbI niepexoy k MeTke Li), gotoLi (6e3ycioBHbIN mepexo1 K
Mmetke Li).

[IpomMexxyTOYHOE MPECTAaBIEHUE POrPAMMBI COCTOUT U3 TPEX OT-
JENBHBIX CTPYKTYP, MPEIHA3HAYCHHBIX JJI XPAHEHUS Pa3TUYHBIX KOMIIO-
HEHTOB KOJa, @ UMEHHO: IJ100aJIbHbIe NTEpeMEHHbIE, 00eCIIeYNBAIOLIIE J10-
CTYTI K TAaHHBIM Ha MIPOTSHKEHUH BCETO BHITIOIHEHUS TIPOTPaMMBbl, 00bSIBIICH-
Hble QYHKIMH U UX peasin3alius, KoJ rIaBHON (PyHKIMH, C KOTOPOIl HauUnMHa-
€TCsl UCTIOJIHEHUE MTPOTPaMMBI.

['enepanust mpoMeXyTOYHOTO KoJia peann3oBana Ha C++20 u BbINOI-
HSIETCA C TMOASTAllHbIM aHAJIU30M CTPYKTYPHOTO MPEACTABICHUS JIEKCEM,
c(OpPMHPOBAHHOTO B XOJI€ TPAHCIAMHU. B 3aBUCUMOCTH OT JIEKCEMBI T'€He-
PUPYIOTCS, pa3InYHbIE KOMIOHEHTHI, MHCTPYKIIUUA U KOHCTPYKIIUN HCXOJ-
HOTO fA3bIKa porpammupoBanus BAI-2024.

Oco0OeHHOCTBIO JaHHOW pPAaOOTHI SBJISETCS TeHepalusi HCXOJAHOTO
KOJa B IPOMEKYTOYHOE NPECTaBICHNE B 00paTHOM MOJIBCKOM 3aIUCH.
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YK 004.45
Crya. H.B. PytkoBckuii, B.K. Cononosuy, 1./1. Kop3an
Hayu. pyk. ct. npen. A.C. HapkeBuu

(xadenpa nporpammuol nHKeHepuu, bI'TY)
KOMAHIHAS PABPABOTKA ITPOEKTA «TERRAFORGE)

TerraForge — 3TO MpOEKT, HAIIPABJICHHBI HA CUMYJIALIUIO IPABIOMO-
NO0OHOM reHepanuu noBepxHoctel. Llens mpoekTa — co3gaHue pearucTuy-
HBIX JAHAMA(TOB C MCIOJIB30BAaHUEM IMPOLEAYPHBIX METOJIOB I€HEpalUU
(mpouenypHoro myma). Komanaa npoekra cocrosiia U3 IsITH YEI0BEK, Kax-
JbIM U3 KOTOPBIX BBITOJHSAI OJIHY U3 pOJied B KoMaHie: Scrum master, UX-
Designer, TeCTUPOBILUK, pa3pad0TYuK. [IpoeKT BBINOIHEH B paMKax JIUCILIH-
1IMHBI «OCHOBBI IPOTPAMMHON HHKEHEPHUM.

Camoi1 c105KHOM 4acThIO IMTPOEKTUPOBAHMS B HAILIEM CIIy4ae SIBIISLIICA
IPABWJIBHBIN BIOOP MHCTPYMEHTOB sl BBIIIOJIHEHUS 3a/1a4 U TOYHOE (Hop-
MYJIMpOBaHUE TPEOOBAHUM, TaK KaK OT 3TOr0 3aBUCUT 3PPEKTUBHOCTH pa-
OOTBI KOMaH/Ibl U COOTBETCTBHE KOHEUHOTO MPOAYKTA OXKHUIAHUSAM I10JIb30-
BaTEJICH.

JUig ynpaBiieHusl IPOEKTOM HCHOJb30Balach rHOpUIHAS METO0JIO0-
rust Agile, oobenunstonias Scrum u Kanban. Scrum oGecnieunBan peryJsip-
HbI€ BCTPEUU M IUIaHUpOBaHue, a Kanban mo3Bosisn BU3yain3upoBaTh Npo-
LIECC U ONEPATUBHO pearupoBaTh HA U3MEHEHHS.

[Ipu pazpadotke «TerraForge» BBIMOIHEHO MOJYJIBHOE, PETPECCUOH-
HOe, (DyHKIMOHAJbHOE U He(YHKUHOHAIBHOE TeCTUpOBaHHe. MomyiabHOE
TECTUPOBAHUE MPOBEPSIIO OTJEIbHbIE KOMIIOHEHTBI, TAKUE KaK reHepalus
IIyMa U HacTpOMKHU. PerpeccHoHHOE TeCTUPOBAaHUE BBISIBIISUIIO OIIMOKY I1O-
cJie BHECEHMS] U3MEHEHUM, Hanpumep, 100aBIeHUs HOBbIX (DyHKIMI. DyHK-
IUOHAJIbHOE TECTUPOBAHUE YJJOCTOBEPSIIOCH, UTO BCE 3as1BJICHHbIE (PYHKLIUU
paboTatoT npaBuibHO. HedyHKIIMOHAIBbHOE TECTUPOBAHUE OLIEHUBAJIO TPO-
U3BOJUTENLHOCTD U Y100CTBO UCIIOJIb30BaHUs, BKIIIOUasi MacIlITaOUPOBaHHE
uHTepdeiica moa skpan. Takoi moaxo ] 00ecreyuI HaIe)KHOCTh U BEICOKOE
KaueCTBO ITPOIYKTA.

[Tpoexkt «TerraForge» Obu1 peanu3oBan 3a Tpu cripuHTa. B pe3ynbrare
nepBoro crpuHTa Obl1a co3maana 6azopast Bepcus (0.8.0) ¢ dhyHKIuel rene-
pauuu mporeaypHOro myma 6e3 cuaa (reHepaiyy mo Kio4dy) U 3aBUCHMO-
cteit. Ha Bropom cnpunte (0.9.0) O6b111 100aBJI€HBI BO3MOXHOCTH YaCTHY-
HOW HACTPOMKHM TE€HEparopa: CHJ, aMIUIMTyAa U 4Yactora. PUHAIBHBIN
crpuHT (Bepcus 1.0.0) 3aBepini pa3paboTKy, BKIFOYUB MOJHYI0 HACTPOUKY
reHepalnu, MoJb30BaATENbCKYIO CIIPABKY, MKOHKH, YCTAaHOBIIUK, BO3MOKHO-
CTH COXpaHEHMs/3arpy3Kku HacTpoeK U Apyrue pyHkuuu. COBMECTUMOCTD B
3aKJIFOUYUTENBHON BEpCUH OOecreueHa TOJbKO C ONEPalMOHHON CHUCTEMOU
Windows.
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YJIK 004.855.6

Cryn. A.C. l'anaii
Hayu. pyk. accuct. A.H. Mymiyk

(xadenpa nporpammuoi naxenepuu, bI'TY)

OIIPEJAEJIEHUE BOJIEBHEN PACTEHUI
C UICHOJB30BAHUEM UCKYCCTBEHHI'O HHTEJLIEKTA

CyuiecTByIolMe METO/bI ONpeaeiaeHus] 00Je3Hel pacTeHUu, OCHO-
BaHHbIC Ha BU3YyaJIbHOM OCMOTpE JHUCThEB, CTEONEH U MIIOAOB, a TaKXKe Ha
7a00paTOPHBIX aHaJIM3ax MOYBBI, BOJbI U TKAHEW pacTEHUM, OTIMYAIOTCS
TPYJOEMKOCTbIO, TPEOYIOT 3HAUMTEIbHBIX 3aTPAaT BPEMEHH, PECYpPCOB U
MPUBJICUYCHUS KBATU(UIIUPOBAHHOTO TepcoHanta. Kpome Toro, TOUHOCTH U
O00BEKTUBHOCTH PE3YJIHTATOB MPHU UCIOJIB30BAHUU TAHHBIX METOJIOB HE BCE-
T/1a SIBJISIIOTCS ONTUMATbHBIMH.

JUist perienust ykazaHHOM MpoOJieMbl B JaAHHOM MPOEKTe ObLIO pa3pa-
00TaHO BEO-MPUIIOKEHHE, aBTOMATU3UPYIOIEE MPOIIECC JUATHOCTUKHU 0O-
Je3Hel pacTeHuid mo ¢GoTorpapuu JUCTa, 3arpyKEHHOU MOJb30BATEIIEM.
KitoueBbIM KOMIIOHEHTOM CHCTEMBI SIBJISIETCSI CBEPTOYHAS HEUPOHHAS CETh
(CHC), peanu3oBaHHas C HCIOJIb30BAHHUEM S3bIKA MPOrPAMMHUPOBAHUSA
Python u 6ubnuorexu TensorFlow. Be6-untepderic npuiioxkeHus co3aH ¢
npumeHenueM texHonoruit HTML u CSS, obecnieunBasi y106cTBO B3anMO-
JEHCTBUS MOJIB30BATENS C CUCTEMOIA.

J1st oOy4eHust HeHPOHHOM ceTH ObLT UCTIOIH30BaH HAOOP TaHHBIX, CO-
nepsxamuii 88 000 pororpaduii, oxBaTeiBaromuii 38 kiraccoB 60se3HEH pac-
tenuii. O6yuennas moaenb CHC nocturia tounoctu kinaccuduxanum 89%
Ha TeCTOBOM HaOOpe JaHHBIX.

CpaBHeHHE ¢ aHAJIOTaMH TIOKa3bIBAET, YTO TOYHOCTh HEUPOHHBIX Ce-
Tel B 3ajjauax JUArHOCTUKH OoJie3HEN pacTeHuil Bapbupyercs. B uccnemno-
BaHUSAX C COMOCTABUMBIM KOJIMYECTBOM KJIACCOB, TOYHOCTh YacCTO HAXO-
nutes B auamna3zoHe 80-90%, 4Tto moaTBepiKIaeT KOHKYPEHTOCIIOCOOHOCTh
PE3YNBTATOB, MOJYYCHHBIX B JAHHOM MIPOEKTE.

JINTEPATYPA

1. Hcnonp3oBaHuE CBEPTOUYHBIX HEMPOHHBIX CETEW ISl 3a]1a4 aBTO-
MaTUYECKOro oOHapykeHus 3aboieBaHuil [DnextponHsid pecypc| URL:
https://cyberleninka.ru/article/n/ispolzovanie-svertochnyh-neyronnyh-
setey-dlya-zadach-avtomaticheskogo-obnaruzheniya-zabolevaniy/viewer
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YK 004.4
Cryn. K.B. I'paxoBckas

Hayu. pyk. nou., kana. texd. Hayk H.W. benonen
(xadenpa mporpamMmHoii nHxenepuu, bI'TY)

INMPUMEHEHHME HIN®POBAHUSA B UHOOPMAIIMOHHBIX
CUCTEMAX

UT urpaior KIOYEBYIO POJb B Pa3BUTUHU OOIIECTBA, IPOHUKHYB BO
Bce cdepsnl xu3Hu. B BoenHoM aene UT cnocoOCTBYIOT MOBBIIEHUIO O€3-
ornacHocTi. OHOMN U3 TTIABHBIX 3a]1a4 CTaJI0 00eceueHue 3auThl HHHOP-
Malyy OT HECAHKIIMOHUPOBAHHOTO JTOCTYTIA.

Kaxnplii neHb pa3pabaThIBalOTCS HOBBIE MPOTOKOJIBI MIHU(POBAHUA,
CUCTEMBI OOHAPY>KEHHSI BTOP>)KEHUI M METO/IbI 3aIUThHI IEPUMETPA, YTOOBI
NPEIOTBPATUTh YTEUKH JIAHHBIX, KHOEpaTaKu U JPYTUE YTPO3bL.

Taxum 006pa3omM, pa3BuTre HHPOPMALIMOHHBIX TEXHOJIOTHI U obecrie-
YeHHe UX 0€30IaCHOCTH CTaHOBSTCS (PaKTOpaMH CTPATErHMYECKOro 3Haye-
HUS 17151 J1I000T0 TOCY1apCcTBa B 310Xy LM(pOBO TpaHchopMaLUu.

[ens gokiaga — M3y4UTh peaau3aliio MeToA0B mudpoanus Ha C++
U TIPOJIEMOHCTPUPOBATh UX 3(PPEKTUBHOCTH AJIS 3AIIUTHI UH(POpMALUU B
pasnuuHbIX cepax, BKIOYas BOGHHYIO OTpacilb U 00pa3oBaHKE

[IudpoBaHre B KOHTEKCTE MPOrpaMMUPOBAHUS Ha A3bike C++ — 3TO
npolecc nmpeodpa3zoBanusa MHGopMauu (TEKCTa, JaHHBIX) B POpMy, KOTO-
pas He MOXXET OBbITh JIETKO MPOYMTaHa WM TOHATa 0€3 CHenuaibHOro
KJTFOYa.

B C++ MOXHO peasin30BaTh MHOXKECTBO METOJOB IIU(PPOBAHHUS, OT
MPOCTBIX JI0 CIOKHBIX.

Mudp Leszaps. Oto meron mmdpoBanus, rae Kaxxaas OykBa B TEKCTE
3aMeHsIeTCsl IPpyroil OyKBOM, CIIBUHYTOM Ha OMpEIeIEHHOE KOJIMYECTBO I0-
3UIUi B andaBuTe.

RSA — 510 acummeTpuuHbIil METON MU(PPOBAHUS, UCTIOIL3YIOIINN
Mapy KJIKOYEH: OTKPBITHIN U 3aKPBITHIN.

Kuawxkspii mmmdp — 310 Meto mudpoBanus, rae Kaxmaas OykBa Hc-
XOJTHOTO TEKCTa 3aMeHsIeTCs €€ KOOpANMHATaMU (CTPOKa U CTOJIOEIT) B TEKCTE-
KJTIOYe.

OnHoit U3 caMbIX TPOOJIEMHBIX 33/1a4 B peau3aliy adropurma mud-
poBanus Ha C++ sBisieTcst o0ecrieyeHue 3aluThl OT aTaK TOCTOPOHHUX Ka-
HAJIOB, TAKMX KaK aTakH 10 BPEMEHHU WJIM aHAJIU3 YHEPronoTpedIeHus.

Takum oOpazoM, mudpoBanue Ha C++ ocTaeTCsi MOUTHBIM U aKTyallb-
HBIM UHCTPYMEHTOM, aJalTHUPYSACh K COBpEMEHHBIM TpeOoBaHusaM. Ero 3¢-
(EeKTUBHOCTH M THOKOCTH JIEAI0T €0 KIIIOUEBBIM AJIEMEHTOM B pa3paboTke
0e30MacHbIX CUCTEM.
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YK 664.162
Crya. O.0. Pakosen
Hayu. pyxk. mou. JI.JI. SApouxas (xadenpa soiciueit maremaruku, BITY)

NCCIIEAOBAHUE PEAKIIMU UHBEPCUU CAXAPOB

MHBepTHBIN caxapHbI CUPON WM MHBEPTHBIA caxap HpPEICTaBISAET
co00¥ cMeCh ITIOKO3bI U (PPYKTO3bI, KOTOPAs MOIy4YaeTcsl pa3eieHUEM ca-
Xapo3bl Ha JIB€ cocTaBiisAmoNnre. IHBEpTHBIN caxap 1Mo BKYCOBBIM XapakTe-
pUCTUKaM siBJIsieTCs 0oJiee ClaKuM, YEM caxapo3a, OATOMY €ro 4acTo UC-
MOJIB3YIOT B MHUINEBON MPOMBIIUIEHHOCTH. MIHBEPTHBIN caxap uMmeeT psif
IPEUMYIIECTB Mepe OOBIYHBIM CaxapoM: CIa0CTh, OOJIBIINI CPOK XpaHe-
HUS, JOJIBIIIE OCTAETCA B XKUJKOM COCTOSIHUM, B KPUCTAJUIM30BAHHOM BHUJIE
JIETKO MEPEBOUTCS B )KUAKYIO ((OpMY HArpeBaHUEM.

[Iponiecc nHBEpCHUU caxapoB MPEACTaBISET COOON TUAPOSU3 B MPHU-
CYTCTBUM CHJIBHOM KHUCIJIOTBI ITPU BBICOKUX TEMIIEpaTypax. XUMHUYECKas pe-
aKLMs MHBEPCHH CaxapoOB UMEET BHI:

C12H2,011 + H307(HY) = CgHy206 + CoHy 0.

KoH1ieHTpanuoo HHBEPTHOTO caxapa MPUHATO U3MEPATh MOJISIPUMET-
pom. IIpoxons depe3 pacTBOp YMCTON €axapos3bl, MOJSPU3OBAHHBIN CBET
BpallaeTcs B paByro cTopoHy. [Ipu pa3noxkeHun caxaposbl Ha TIIHOKO3Y U
bpyKkTO3y 3HAUCHUE ONTUYECKOTO BPAIIEHUSI HAYNHAET YMEHBIIIATHCS U TIe-
PEXOAUT B OTpULIATENbHYIO 00JacTh. [Ipy 3TOM BO3HUKAET 3a/1aya onpere-
JIEHUS! KOHCTAHThI CKOPOCTU PEAKIIMH k, KOTOpask MOKa3bIBAE€T CKOPOCTh pe-
aKLUU [IPU YCIOBUH, YTO KOHUEHTPAIIMM KOMIIOHEHTOB PaBHbI 1 MOJIB/JI.

[1ycTh a — HauaIbHOE KOJIMYECTBO caxapa B pacTBOPE, X — KOJIMYECTBO
caxapa, KOTOpO€ UHBEPTUPYETCSI K MOMEHTY BPEMEHH f. Y CTaHOBJIEHO, UTO
KOJIMYECTBO caxapa Ax, HHBEPTHPYIOLIErocsa 3a NPOMEKYTOK BpeMeHU Af,
IPOIOPIHUOHAIBLHO €ro KOJHWYEeCTBY B pacTBope, T.e. Ax = k(a — x)At.
Nmeem muddepeHnnanbHbIil 3aKOH HHBEPCUU CaXxapoB:

dx = k(a — x) dt.
Pemmas aTo ypaBuenue npu ycnosusix x(0)=0, x(7)=x;, nomyduum
k=0na—-1In(a—x,))/T.

BaxxHOl XapaKTEpUCTUKOW PEAKIIMM UHBEPCUU CAXaPOB SIBIISIETCSA I1€-
puoI ToNTynipeBpamieHust 7' — MpoOMeXyTOK BPEMEHH, HEOOXOIUMBINA s
TOTO, YTOOBI TpOpearupoBaia MOJOBHHA KOJUYECTBA MCXOIHBIX BEIICCTB
ui o0pa3oBanachk MOJOBUHA IPOAYKTOB peakiuu. [Ipu x; = 0,5a nmeem

T'=1n2/k.
Takum 00pa3om, XUMHUYECKas peakivs MHBEPCHM caxapa SIBISICTCS

peakiuen NepBoro Nops/ika U UMEET COOTBETCTBYIOIIUI MEPUO/] MOTyTpe-
Bpall[CHUS.
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YK 517.518.8
Cryn. I.W. TlonmvBaieHko
Hayu. pyk. nou. JI. JI. SApoukas (xadenpa seicuieit matematuxu, BI'TY)

ATNIIMIPOKCUMAIIMS ® YHKIIUI C TIOMOIIBIO
OPTOI'OHAJIBHBIX MHOTI'OYJIEHOB JIEZKAH/IPA

[Ipouecc anmpokcuMaluy BKIKOYAET 3aMEHY OJHUX 00BEKTOB Ooiee
IPOCTBIMU, XOPOILIO M3YyUYEHHBIMH, OJM3KUMU B HEKOTOPOM CMBICIIE K HC-
XOIHBIM. OpTOrOHaJIbHBIE MHOTOWIEHBI UTPAIOT BAKHYIO POJIb B TEOPHH all-
IpOKCUMaluu (pyHKUUH, TJIaBHBIM 00pa3oM B CBSI3U C BO3MOXHOCTBIO pa3-
JIOKEHUS MPOU3BOJBHBIX (PYHKUMH, MPUHAJIEKAIINX K BECbMa IIUPOKUM
(YHKIMOHAJIBHBIM KJIaccaM, B psAbl IO OPTOTOHAJIBHBIM CHCTEMaM.

B xypce aHanmm3a mokasaHo, 4to MHOrowieHsl Jlexanapa P, (x) s
JOOBIX X OMNpe/ETIECHHBIE IO q)opMyﬂe

P(X)_Wm( 2—1)n Tl=0,1,2,...,

SIBJSIFOTCSL OPTOTOHAJIBHBIMU B TipoMexyTke [—1,1] u ast mo6oit Ky-

couHo-TIaakoi ¢yukiuu f(x) Ha [—1,1] cnpaBeiuBo pasnokeHue

- 2n+1
00 = ) euPal),  cp =
n=0
B nanno# pabote sl anmpoKCUMAIMUA KYCOYHO-TIAAKUX (yHKIIHNA
Ha [—1,1 mHOorOuneHaMu JlexxaHapa HammucaH koj Ha si3bike Python c wmc-
MOJIb30BaHUEM CITCIHMAIBHBIX OMOIHOTEK (pHC. 1).

f f(x) P, (x)dx.

n=30 . n= (ﬂ , =150

Pucynok 1 — @parmenT koaa PI/IcyHOK 2 Armpoxchauml Pa3pbIBHOM
byHkun

[Ipumep anmpokcuMaIuu pa3pbIBHOM (PYHKIIMHM B 3aBUCHMOCTHU OT
CTEIEHH 7 MHOTOWJIEHOB JIexkaH ipa, mpeACTaBIEHbI Ha pUC. 2.

Takum 00pa3om, MOTyYEHO HEMPEPHIBHOE MPUOMKEHNE TSl (PyHK-
UM, UMEIOLLIEH Pa3phIB IIEPBOTO poAa.

C yBenuueHHueM CTENIEHU MHOTOUYJICHOB HAOIIOAeTCsl 3HAUUTEIILHOE
YIIy4IICHHE TOYHOCTHU MPEJCTABICHUS, XOTS a0CONIOTHASI TOYHOCTh HE JI0-
CTUTAETCH.
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YK 517.584;524.7
Cryn. I1.C. JI3ubyk
Hayu. pyxk. mou. JI.JI. SApouxas (xadenpa soiciueit maremaruku, BITY)

NMPUMEHEHUE ®YHKIIMA BECCEJIS K 3AJIAUE
HOCTPOEHUSA KPUBBIX BPAHIEHUA KOCMUYECKHUX
OBBEKTOB

OpHa U3 HepELIEHHBIX B 00IIIEM BU/IE U BBI3BIBAIOIASl HHTEPEC 3a/1a4a
COBPEMEHHOW acTpO(pU3UKH — 3a7a4a MOCTPOEHUSI KPUBOW BpallleHUsI KOC-
MUYECKHX 00bEKTOB. CI0XKHOCTD 33/1a4u 00YCIIOBIEHA aCUMMETPUIHOCTHIO
IUIOTHOCTH PacCHpeleiIeHUsI BEIIECTBA, HEMOCTOSHHOM BSI3KOCTBIO U JpPY-
rumMu (akTopamu, 3aTpyIHAIOMKUME HaOmoaeHne. OTMETUM, YTO B KJIACCH-
4eCKOM MEXaHMKE 3aJ1aya Ha3BaHa B yecTh Moranna Kemepa.

AHanuTUYECKOE pellIeHrEe KpaeBoW 3a/1a4u B LUJIUHAPUYECKUX KOOP-
JIMHATAaX, MOJYYEHHOE ISl TUCKOBBIX TAJIaKTUK B padote [1] MmeTooMm pas-
JIeJIeHUs IEpEMEHHBIX, BbIpaxkaeTcs yepe3 pyHkuun beccens nepsoro poza.
B pabote [2] kpuBBI€ BpallleHHs] KOCMUYECKHX 00OBEKTOB B UACAIBHOU Cpeie
HAa OCHOBAHUU T'MAPOJMHAMUYECKOTO MOJX0/1a ONIMCAHbI HUINHAPUYECKUMHU
dyukumamu J,(Sr), rae r — paccTosHIe 0T 00BEKTA 10 OCH BPALICHHS CH-
CTEMBI, a ff — IapaMeTp, 3aBUCSILUN OT YIIOBBIX CKOPOCTEH U CKOPOCTH TO-
CTYIATEJNBbHOT'O IBMKEHUS cucTeMbl. [lokazaHo, yTo citydaii f >>1 cooTBeT-
CTBYET KPMBBIM BPAILEHHUS MIAHET U JIYH U B IIPEEII€ COBMAIAET C 3aKOHAMHU
Kemnepa. Ecnu f <1, To uMeeM KpUBYIO BpaIlICHUS TaJaKTUKH.

Oyukuus beccens nepBoro poaa nopsiaka z Ajs JII0ObIX 3HAYEHUH z
omnpeAensieTcs Kak cymma psanaa [3]

J. ()= Iiké;—ﬁ)(gjw ] <0

Januple ()yHKIMK Ha3BaHBI [0 MMEHH HEMEIKOro actponoma dpuapuxa
beccens, kotopeiit B padote 1824 rona, u3ydas IBUKEHUE TIIAHET BOKPYT
COJIHIIA, BBIBEJI PEKYPPEHTHBIE COOTHOIIEHHSI, TIOJIYYHMIT JUIS IETBIX ITOPS/I-
KOB HHTErpalibHBIC MPEICTABICHNsI, COCTABHUII IepBbie Ta0muIpl. IIpocTeii-
MK QYHKIMSAMH PACCMATPHBACMOTO Ki1acca siBystiores dyskuun J,(z) u

J,(z). Ot™eTuM, 4To ¢ 3aK0oHOM Kemiepa cornmacyercs ciieyrommas aCuMII-

TOTHYECKas oueHka GyHkuun J, (z) ams GoIbIIIX |z| :

J()- \/”ZZ cos(z—%j.

JIMTEPATYPA
1. Meca A., Jlunoka A.A. MojienupoBaHue KpUBOM BpaIllEHUSI THC-
KOBBIX raiakTuk // Actpodusnueckuii Orosuierenb. — 2022, T. 77, No2. —
C. 136-146.
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YK 511.2/.3
Cryn. HM. I'yneBuy, T.U. I'ynemios
Hayu. pyk. nou. E.W. JIoBeHenkas (xapenpa soicieit maremaruku, BITY)

DOAKTOPUBALIIUSA HATYPAJIBHBIX YUCEJI

®dakTopu3anys HaATyPATbHBIX YACET — OJJHA U3 KIIOYEBBIX 3a/1a4 TEO-
pHUU YKCE, 3aKITI0YA0IAsACA B PAa3JIOKEHUH YUCIIa Ha IPOCTHIE MHOKHUTEIIH.
Orta 3a/1aya UMEEeT BaXHOE 3HAUEHHE B KpUNTOrpauu, B YACTHOCTHU B aJIro-
putme RSA, rae 6e301macHOCTh OCHOBaHA HA BBIYMCIUTEIBLHON CI0KHOCTH
(dakTopuzauuu 60JabIIMNX YKcesl. Aroput™M RSA ncnons3yeT napy Kirouei:
OTKPBITBIN I IIH(PPOBAHUS U 3aKPBITBIA ISl pPacIIM(PpPOBKH, MPUYEM
HAXO0KJEHUE 3aKPBITOTO KJIH0Ya IO OTKPBITOMY TpeOyeT (hakTopU3aLuu mpo-
U3BEACHUS IBYX OOJBIIMX MPOCTHIX YUCEN.

B nanHoil paboTe paccMOTpEeHbI TpH aIropuTMa (pakTopuzanuu: me-
Toj mepedbopa aenutenen, anroputm depma u p-meton [lommapna. Merox
nepedopa aenuTesel NpoBepseT BCE BO3MOXKHBIE IETUTENH A0 KBaIPaTHOTO
KOpHS yuciaa. Aaroputm depma UCrob3yeT IPeICTaBICHUE YU CIIa KaK pas-
HOCTH KBajapaToB. Meton Ilomnapaa ocHOBaH Ha BEpPOSITHOCTHOM MOJXOJE,
3¢ (HEeKTUBHOCTD 3aBUCUT OT BIOpaHHOM (pyHKIMK. bblu peann3oBaHbl yKa-
3aHHBIE AJITOPUTMBI, MPOBEACHO CPABHEHUE WX MPOU3BOAUTEIHHOCTH Ha
Yyuciaax pa3sHOM BEIMYMHBI U CTPYKTYyphl. Meton mepebopa aenuTeneit
HauOosiee PGEKTUBEH 1T OTHOCUTEIBHO HEOOJBIIUX YHCEN. AJTOPUTM
®depma 3(ppexTuBeH, KOraa YUCI0 MOXKHO MPEACTABUTh KaK pa3HOCTb KBaI-
paToB JIBYX 4yucel, OJIM3KUX 1o 3HaueHuto. p-meton [lomnapna, Oyayuu Be-
POSITHOCTHBIM, MOKAa3bIBAET BBICOKYIO d(PHEKTHUBHOCTH MJIsi YUCEN C yMe-
pEHHO OONBIIMMHU MHOXUTEIAMU. M3yyanuch Takxke HEKOTOpble MOIUpU-
KallMK alirOpuTMOB: MeToa Depma Noiydust 0OpaTHYIO peaanu3alnio, METO
[Tonnapaa — MHOXKECTBO peanu3aluil ¢ pa3IMuYHbBIMU BHYTPEHHUMH (yHK-
uusMu. Pe3ynbTaTom paboThl SBIsIeTCs MporpaMMa Ha sizbike Python, mos-
BOJISIFOLIASL BBITIOTHATH (DAKTOPU3AIUIO HATYPAIbHBIX YUCEN C UCIIOJIb30BA-
HUeM anroputma nepedopa (mo 10 000), ganee npuMeHsOMIAs AITOPUTMBI
Oepma u [lomwrapaa nmapannenbHO, YTO MO3BOJSET IOJb30BATHCA MTPEUMY-
HIECTBAMHU BCEX aJITOPUTMOB JJIsl IOUCKA IETUTENEeH OJHOBPEMEHHO.

JINTEPATYPA

1. KnyT, [1.9. UckycctBo niporpammupoBanus. Tom 2: [Tomyuucnen-

Hble anroput™msel / JI.9. KayTt. — M.: Bunbsimc, 2018.
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YK 511.1
Cryn. E.W. Xapuenko, A.B. Cobanp

Hayu. pyk. nou. E.U. JloBenenkas
(xadenpa Beicieit matematuku, BI'TY)

OIIPEJAEJIEHME ITPOCTOTBI YUCEJ MEPCEHHA

Yucna MepceHHa, UMEIOIINE BUJ Mp = 2P — 1, rne p — mpoctoe
YHUCII0, MPEACTABIISIIOT OCOOBIN HHTEPEC B MaTEMaTHKE M KpUTITorpaduu, mo-
CKOJIBKY CPEeI HUX PETYIISIPHO OOHAPYKUBAIOTCSI PEKOPIHO OOBIIHE MPO-
cteie uncia. Hecmotps Ha cymectBoBanue a3 dextuBHoro tecta Jlroka-Jle-
Mepa, IPOBEPKA IPOCTOTHI 4MceN MepceHHa BecbMa TPYyAOEMKA H3-3a
OTPOMHOM BEIIMYHUHBI UCCIETYEMBIX YUCEIL

[lenpto paboOTHI SBIAETCS M3YYCHHE MPAKTUYECKON MPUMEHUMOCTH
kputepus Jlroka-Jlemepa 1y mpoBEpKU IIPOCTOTHI yncesl MepceHHa U aHa-
JIM3 BPEMEHHBIX 3aTpaT alrOpUTMa.

Jist mpoBepku uncen Mepcenna ObuT HanucaH kKo Ha Python, peanu-
sytomuid  kputepuit Jloka-Jlemepa ¢ ucnosib3oBaHHMEM OUOIMOTEKH
«gmpy2», KOTopas MOXKET 00padaThIBaTh OOJBIINE YKCIIA IIOYTH Ha YPOBHE
arrapaTHoy ckopoctu. [IporpaMmma rnposepsieT IpoCTOTY MOKa3aTess P, Bbl-
uncnsger My, = 2P — 1 u IpOBOIUT HTEPALIMOHHBIN TECT, 3aMePsIs BPEMS BbI-
nosiHeHust. Oco0oe BHUMaHKE Y/IEJICHO ONTUMU3AINH OTIEPAIIHIA TIO MOTYJTIO
M,,, Tak KaK MMEHHO OHH OIIPENETIAIOT OONIYIO IPOU3BOJUTENLHOCTD aJro-
puTMa Iipu paboTe C TUTAHTCKUMU YHUCIIAMHU.

[IpoBeneHue cepuu BEIYUCICHUM U1l PA3JIMYHBIX 3HAYEHUU P T103BO-
JIAJIO BBISIBUTH XapaKTep 3aBUCUMOCTH BPEMEHH BBITIOJIHEHHS TECTA OT BE-
JIMYMHBI IOKA3aTeA.

Ha rpaduke (puc. 1) yeTko mpociexuBaeTcs pe3Kuidl poCcT BpEMEHHBIX
3aTpaT C YBEIMYEHUEM P, YTO COOTBETCTBYET TEOPETUYECKUM OLICHKaM
CJIO)KHOCTH QJITOPUTMA.

40000 A

30000

MC

20000 A

BpEMSL.

10000 -

0 20000 40000 60000 80000

P, IPOCTOEC INUCIIO

Pucynok 1 — 3aBucumMocTh BpeMeHH BbINOJTHeHHus TecTa JIroka-Jlemepa ot p
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YAK 511.2
Cryn. K.B. fuesuu
Hayu. pyk. ct. npen. H.B. bouunno

(xadenpa Beicieit matematuku, BI'TY)
I'MITOTE3A KOJUIATHA

I'unoresa Komnnatiia, Takyke u3BecTHas Kak npodsema 3z + 1, mpeasio-
»keHHas B 1937 roay Jlotapom Komnariem, npoaokaeT 0CTaBaThCsi OHOM
13 HEPEIICHHBIX 3a/1a4 B 001actu MareMaTuku. CyTh TUIIOTE3bI:

Jl1st mo00ro HaTypanbHOTO YKCIIA 71, BHITOJIHSS MOCIEA0BATEIEHOCTh
JICUCTBUI: e€ClIu n 4€THOEe, TO n—>n/2, €CIU n HEYETHOE, TO n—>3n+1,
MOCJIEIOBATEIBHOCTh PAHO WJIM MO3JHO JOCTUraeT yucina 1.

Hanpumep, 6 -3 - 10 -5—-16—>8 >4 —>2 — 1 wm

42 521 64 —-532—->16—>8—-4—-52—>1.

[Ipoananu3npyeM NOCIEI0BATENBHOCTh. PacCMOTPUM BO3MOXXHOCTh
0eckoHeyHoro pocta. Jljig 37oro Heo0XoAuMo, YTOOBI onepauus 3n+1 10-
MUHHMPOBAJIA HAJl ONIEpALUEH IEJICHHS Ha 2, YTO MaJOBEPOSITHO MO CIIEIYIO-
UM OpUYHHAM: onepanus 37+ 1 JaeT TOJbKO YETHBIE YKCIia, a Onepanus
n /2 4YeTHbIE U HEUYETHBIE, B UTOTE MOCIIEA0BATEIbHOCTh HEM30EKHO MPUXO-
IUT K IIOCIEAOBAaTEIbHOCTH CTEIEHH JBOWKH, KOTOpas 3aBEpIIACTCS
4—>2—1. OgHAaKO CTPOroro MaTeMaTHYECKOTO AO0Ka3aTeIbCTBA JI0 CUX
nop HeT. B 2019 u 2020 rogax Obul IPOBEIEH BBIYMCIUTEIbHBIN SKCIIEpU-
MEHT, B paMKax KOTOpOro npoBepeHsl Bce uncina 10 3x10720. B 2019 rony
mateMatuk TepeHc Tao mpemIoxuI J0Ka3aTelbCTBO, YTO «IOYTH BCEM
qucia TPUBOIAT K 1, HO €ro METOJT OCHOBBIBAETCS HA CTATUCTUUECKUX TOJ-
X0J1ax M HE SIBJISIETCS YHUBEPCAJIbHBIM JOKA3aTeIbCTBOM.

PaccMoTpum apyrue noxoxue nociieJ0BaTeNbHOCTH.

Ecnu B runoresze 3z +1 B35ATh LIETble OTPULIATEIbHBIE YHUCIIA, TO MO-
JKET MOSIBUTHCA 3allUKIMBanue: —5 ——14 - -7 - -20—->-10 —>-5.

[TocnenoBarenbHOCTh 37—1 MOMXKET MPHUBECTH K Oojee ObICTpOMY
YMEHBIIIEHUI0O U TNPUBOAUTh K 1. OJHAKO MOKET BO3HUKHYThH IUKIIL:
5—14—7—-20—10—5;17-50—-25—-74—37—...—68—34—17.

[TocnenoBarenbHOoCTH Sn+1, 5n—1 MOTYT NPUBECTH K OECKOHEU-
HOMY POCTY WJIM 3allMKJIMBAHUIO:

5n+1:26—13—66—...—26; 17586—43—...—17,

5n—-1:3—14—->7-34—...—>1; 9—544522—...—0.

['unore3a Komnaria, HeCMOTps Ha CBOIO MPOCTYIO (DOPMYJIHUPOBKY,
3aTparuBaeT aCMeKThl Teopuu uncen. E€ n3yuenue MoxkeT ObITh MOJIE3HBIM
npu pa3padoTke Kpunrorpaduueckux cucreM. Kpome Toro, ananoruu ¢ xa-
OTUYECKUMH CHUCTEMaMHU TO3BOJISIIOT UCIOJIB30BaTh UJICH, CBSI3AHHBIC C TH-
MOTE30, B MOJICIMPOBAHUHU CIIOKHBIX TMHAMUYECKHUX MPOIECCOB.
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YIAK 51-78
Cryn. B.C. bypaueBckas
Hayu. pyk. nou. 1.M. bopkoBckas

(xadenpa Beiceit MaTematuku, BI'TY)

W3BECTHBIE MATEMATHYECKHE JINHUN
B APXUTEKTYPHOM /INBAUHE

Hwu onvH 13 BUZIOB HCKYCCTB TaK TECHO HE CBSI3aH C TEOMETPHUEH, KAK
apxuTeKkTypa. «Bce Bokpyr — reomerpus. JlyX reoMeTpu4eckoro 1 MmareMa-
TUYECKOT0 MOPSAJKA CTAHET BJIACTUTENIEM apXUTEKTYpHBIX cyaeo». Tak ro-
BOPUJI OJIUH U3 co3jiaTesiel coBpeMeHHoM apxutekTypsl Jle Koporosne. I'ap-
MOHUYHOE €IUHCTBO HAYKH, TEXHUKH U UCKYCCTBA JTa€T BO3MOXHOCTh CO-
3/1aBaTh MaMATHUKHU, COBEPIIEHCTBO KOTOPBIX HE MOJBIACTHO BpeMeHU. B
APXUTEKTYypE MPEACTABICHBI CaMbl€ pPa3HbIE CTUIM W TE€OMETPHUYECKHUE
dopMbI: kKyonueckue noma B Porrepname, Tannyromuii 1om B [lpare, 6amns
bypmx Xamuda B Jly6ae, 3nanue I'yrn B Mayntun-Brro, Cugnelickuii onep-
HBIU T€aTp U T. 1.

JIuHUK UrparoT BAXXHYIO pOJIb B apXUTEKTYPE, IpUIaBasi 3JaHUSIM JIH-
HAMUYHOCTh M 3CTETHYECKYIO IPHUBIIEKATENbHOCTh. CHEKTp MareMarhye-
CKHUX JIMHUM B ApXUTEKTYPHOM JW3aliHE MHOTOIPaHEH. Takoi MHTEPECHBIN
AJIIEMEHT, KaK CIUpaib, MOXKHO HAOMI01aTh HA CIEAYIOIIUX IPUMEpPax: CIHU-
panbHas jecTHHIA B My3ee I'yrrenxaiima B Hero-Hopke, Unkarckuii mims
u ap. [lapabona siBisieTcsl y3HaBa€MbIM BJIEMEHTOM apXHUTEKTypbl. Yare
BCEro napadosimueckas gopma BCTPEUYAETCs B KOHCTPYKIMSIX apOK, MOCTOB,
KYITIOJIOB, MOTOJIKOB. B moaBecHbIX MocTax (opMy nmapaboJibl UMEIOT TPOCHI,
oAACpKUBAOIINAE MOCThI. [IprMepoM SBIIETCS MEMEXOAHBIN TOABECHON
MocT uepe3 peky Heman B r.Moctsl (I'pognenckas obnacts). [Tapabonuye-
CKHE€ KOHCTPYKIIUHU Jie)KaT B OCHOBE 37aHusi OkeaHorpapuueckoro napka B
Banencuu. Takas nuHHS, Kak TUepOoJia, TAKKE SIBISIETCS MOMYJISPHBIM
aneMeHToM apxutekTyphsl (Teatp «Kananckoro Ilentpa Mckycct» B To-
POHTO U JIp.)

[IpuBeneM HEKOTOPBIE ACIIEKTHI IEPCIIEKTUB HUCIIOIb30BAHMS MaTEMa-
TUKH B apXUTEKTYPHOH ITpakTUKE. Mcnoib3yst MaTeMaTHYeCKUE METOBI, ap-
XUTEKTOPbl MOTYT ONTUMHM3UPOBATH MCIIOJIb30BAHUE MATEpUATIOB, CHUXKAs
3aTpaThl U A€PUIUT PECYPCOB, @ TAKIKE CO3/1aBaTh YHEPTrodP(HEKTUBHBIE 3/1a-
HUsA. MeTOoIbl MATEMATUKU MPUMEHSIFOTCS U1 aHAIN3a IPOYHOCTH U YCTOM-
YUBOCTH KOHCTPYKIMH, YTO OYE€Hb BAXKHO JUIsl 0OecrieueHusl 0€30MacCHOCTH
coopyxeHuii. COBpEMEHHBIE BBIUMCIUTENBHBIE METOABI UCIIOJIB3YIOT MaTe-
MAaTHYECKUE AITOPUTMBI ISl CO3JaHHMS W aHAJIW3a MPOCTPAHCTBEHHBIX
CTPYKTYD.

Takum oOGpa3omM, mMaTeMaTHKa CIOCOOCTBYET WHHOBAIMSM M TOBBI-
[IaeT KaYECTBO MPOEKTUPOBAHUS B APXUTEKTYPE.
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YIAK 51-74
Cryn. H 0. Kucneiit, [T A. SAyx
Hayu. pyk. nou. 1.M. bopkoBckas

(xadenpa Beicieit matematuku, BI'TY)

JIOTAPUOMHNYECKASA CIITMPAJIb - UCTOPUA],
CBOIWCTBA, MIPUMEHEHUE

B maremMarnke JIMHUM MOTYT ONMCBHIBATHCS B JIEKAPTOBOM IPAMO-
YTOJIBHOM CHUCTEME KOOpJMHAT aireOpanvdecKuMHU ypaBHEHHUSMHU IEPBOil,
BTOPOI1 M HEKOTOPBIX BBICIIUX CTeneHen. YacTo muHun ya00HO 3a1aBaTh Na-
paMEeTpUYECKUMHU YPaBHEHUSIMU JTMOO YpPaBHEHUSAMH B MOJIIPHON cCUCTEME
KoopauHaT. PaccMoTpum KpHBYIO, KOTOpasi B CHITy CBOUX CBOVCTB ITOJTy4YHJIA
WU3BECTHOCTb.

Jlorapudpmuueckasi cnvpaib — 3TO JIMHUS, ONpeessemMas B MOJISPHbBIX
KOOpJIUHATaX ypaBHeHUEeM 7 =a’,a>0,a #1. U3 ypaBHEHHs CIENyET, YTO
ecnmm  a>1, TO mpu HEOrpaHWYEHHOM BO3PACTAHUU () HEOTPAHUYECHHO

BO3pacCTacT U r . CHHpaHB Pa3BCPTHIBACTCA IIPOTHUB X044 4acoBOM CTPCIJIKH,
Jcaasd OCCKOHEYHOE MHOKECTBO BUTKOB BOKPYT IIOJIOCA. Kamnaﬂ norapmb-
MHUYCCKaA CIIMpallb IICPCCCKACT BCC ITIOJIAPHBIC PAaINyChl CBOUX TOYCK IIOO

r
OIHUM U TeM xke yriom. Tak kak igu=—, r'=a®Ina, To 1na norapudpmu-
r

¢
YEeCKOH cupanu » = a® uMeeM: gy = (pa = =const.
a’lna Ina

JIMHUS MUPOKO UCTIONB3YETCS B TEXHUKE: TI0 HEHM BBIMOIHSIIOTCS TIPO-
bunm Bpamaronmxcs Hoxke u ppus, 3yOuaThiX mepegad. YToJd pe3aHus,
T.€. YIOJl MEX/1y JIE3BUEM HOKa U HaIllpaBJICHUEM CKOPOCTHU €ro BpalleHMUs,
OCTaeTCsl HeU3MEHHBIM, TIO3TOMY JIE3BHE HOXKA CTAYMBAECT PABHOMEPHO.

B npupoze no norapugmuyeckoil cnupain o4epyeHbl HEKOTOPbIE pa-
KOBUHBI YJIUTOK M MOJUTFOCKOB. [lo myram, Onm3kuM K JIorapupMUYecKoi
CTIMPAJIH, PACIIOIOKEHBI CEMEYKH B TIOJICOTHYXE, YEITYHKHU B IIUIIKAX, MOP-
CKHE€ KOHBKH, MAMIOPOTHUKHU, POra HEKOTOPHIX MIICKOTTUTAIOIITHUX.

BriepBbie o morapudmMudeckoi crupaiy TOBOPUTCS B OJTHOM U3 HCEM
Hexapra (1638 r.). JlekapT ObLI NEPBBIM, KTO OMKCAN JIOTapU(PMHUUECKYIO
criupasib. OHAKO TOAPOOHOE M3YyYEeHHE CBOMCTB JIOTapU(DPMHUUECKON CITH-
panu 66110 TpoBenieHo SAkob6om bepHyiu B koHIle 17-ro Beka. OH mogHO-
CTBIO UCCJIEIOBAJ ATy JIMHUIO, Ha3bIBas JIOTApU(DMHUUECKYIO CIIUPANTh YIANBHU-
TeJIHLHOW criMpaibio (spira mirabilis).

Jlorapudmuyeckasi cniupaiib Oblia TPEIMETOM MHOTOUHCICHHBIX HC-
CJIEIOBAaHUN, KOTOpPBIE MPOJOJDKAIOTCS M B Harie Bpems. PaccMoTpeHHas
KpHUBasi B YUCJI€ IPYTUX 3aMeYaTelbHBIX KPUBBIX MPEACTABISIET COOO0M WH-
TePECHEUIIHNI OOBEKT I U3yUCHUSI.
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YK 517.9
Cryn. A.C. KoctiokeBuy, . A. Metex
Hayu. pyk. nou. A.M. Boink

(xadenpa Beicieit matematuku, BI'TY)
OI'MBAIOLIAS CEMEHNCTBA INIOCKHUX KPUBBIX

Onpeodenenue. QOzubaroweri OAHONAPAMETPUUECKOTO CEMeEMCTBa
MJIOCKUX KPUBBIX HA3BIBAETCS JIMHUS MJIOCKOCTH, KOTOPAasi B KaXKI0W CBOEH
TOYKE KacaeTcs Kakoh-1100 JIMHUK 3TOT0 CEMENCTBA.

Ecnu cemencTBO KpHBBIX 337aHO ypaBHEHUEM F'(x,y,a)=0, TO Hc-

KJItoUast mapaMeTp a U3 CUCTEMbl YPaBHCHHM
F(x,y,a)=0,

!
Fl(x,y,a)=0

MOJIyYMM OTHOArONIYI0 TaHHOTO ceMeicTna [1].
3anauda. KoHIIbI OTpe3Ka JJIMHOM a CKOJIB3AT IO OCSIM J€KapTOBOU CH-
CTeMbI KoopauHaT. HaliTu orubaroliryto mory4eHHOro CEeMEMCTBa OTPE3KOB.

PemnMm nannyro 3agauy oOpatHbIM (00Jiee HAarJISIAHBIM) METOJIOM.
2 2 2

PaccmoTtpum actpouny x* + y3 =a’.
Halinem nnvHy oTpe3ka KacaTelibHOW MEXY OCSIMH KOOPJIMHAT.
[Tycts (X, Y) — Touka Ha KacaTtenbHOM, a (X, y) — TOUKa a aCTPOU/Ie.

VYpaBHenue kacarenbHoil F (X —x)+F,(Y—y)=0 naa actpounst
1 1

oymer x 3(X —x)+y 3(Y —»)=0.

2 2
X ;5. 53 X Y 3
OTCIO)Ia —1+—1=x + X, —1+—1:a .
x3 y3 x3 y3
. X Y
[Tomy4yaeM ypaBHEHHE TIPSIMON JIMHAK B OTpe3kax: —— +—— =1.

a 3 x3 a 3 y3
O6o3HaunM Yepe3 / IIuHY OTpe3Ka MEXKIY OCSIMH KOOPJWHAT U TI0

teopeme [Iudaropa Beraucisem:
4 2 4 2 4 2 2 6

P=a’x*+a*y*=a®| x3+y3 |=a’=ad’.
3HA4YMUT, aCTPOUJIa €CTh OTrudaroIIas CeMEMCTBa PaCCMOTPEHHBIX OT-
PE3KOB.
JIUTEPATYPA
1. ®uxtenronsi . M. Kypc nuddepeHimanbHOro 1 MHTErpaibHOTO
ncunciienus: B 3 1. M. : ®dusmaraur, 2001. 2 1. 616 c.
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YK 339.338
Cryn. H.I'. Knemsituu, A.A. [llakanuna
Hayu. pyk. nou. N.®. ConoBbeBa (xademnpa Beiciueit maremaruku, BITY)

JANOOPEPEHIIUAJIBHBIE YPABHEHUA
JJIS1 JETEMW U B3POCJIBIX

HNuddepeniyanbaple YpaBHEHUS SBISIOTCS OJHOM W3 TJIABHBIX TEM
BBICIIIEI MAaTEMAaTHMKM BO BCEX TEXHUMYECKUMX BYy3ax. X mnpumeHeHue
orpoMHO. C UX OMOIIBIO AK€ MOYHO ONHCATh U3BJICUCHHUE UTPYILIKHU U3
IIIOKOJIQTHOTO STUIIa «KUHAECP-Cropapu3y. Jlaxke 1eTsaM 3To Oy1eT HHTEPECHO.

B dusuke oHM MCTIONB3YIOTCS IS MOJICTUPOBAHUS IBUKEHUS, TETI-
JIOBBIX TTOTOKOB M PACIPOCTPaHEHMS BOJIH, YTO MO3BOJISIET M3YUaTh SIBJICHUS
OT IUTAHETapHBIX OPOUT JI0 KBAHTOBOM MeXaHMKHW. Hampumep, BceM H3BeCT-
HbIA BTOPOW 3aKOH HbIOTOHA OMMCHIBAET NBWKEHUE YACTHIIBI IMOJ JCH-
CTBUEM CWJI. YpaBHEHHUE [’ =ma MOXHO 3anucath B Bujae quddepeHunans-

2
Horo ypasuenus: m-4 %/ = F(x,1).

dt

B unxenepnom gaene quddepeHranbHble ypaBHEHHs IPUMEHSIOTCS
JUISl IPOEKTUPOBAHUS U aHAJIN3A DJIEKTPUUYECKUX LIETIEH, MEXaHUYECKUX CH-
CTEM U KOHCTPYKLHUH, oOecrieunBas ux Haa&KHOCTh U 3(PPEKTUBHOCTb.

[N /I-perynsiTopbl UCTIONB3YIOTCA B CHCTEMAaX yHPAaBJICHUS C 00pat-
HOM CBSI3bIO JIs1 OAJIEP KAHMS HYKHOTO pe3yiibrara. [loBegeHune Takux cu-
CTEM MOJAEIHUPYETCS € MOMOIIbIO TU(DPepeHIINATIbHBIX YPABHEHH, ONHUCHI-
BAIOIIMX B3aMMOCBSI3b BXOAHBIX M BBIXOJHBIX TaHHbIMU. RLC-1ienu onucel-
BAIOT MMOBEJICHUE JIEKTPUUECKHUX LIeTel, cocToAmux U3 pe3auctopos (R), ka-
Tymek nHAyKTUBHOCTH (L) 1 konnencaropos (C).

B Ouonorun nuddepennmanbapie ypaBHEHUS! TPUMEHSIOTCS ISl MO-
JEIUPOBAHUSI TUHAMUKY YHCIEHHOCTH HACeJIeHUs, paclipoCcTpaHeHus 3a00-
JICBAHUH Y SKOJIOTHYECKUX B3aUMOJCUCTBUH. JIorucTnyecKkass MoJeib pocTa
MOJIEJINPYET POCT HACEJIEHUS ¢ YYETOM IIPENEIBbHON YHCIEHHOCTH, UCIIOJIb-

3ys popMmyiy nuddepeHIaIbHOTO YpaBHEHUS: dt P rP(1—- KP).

B GuotexHOI0TMN HHKEHEPBI-OMOXUMHUKHU IIIMPOKO MPUMEHSIOT -
dbepeHImanbHbIe ypaBHEHUS, KOTOPBIM IMOCBSIIECH OTACIBHBIN pa3ies MaTe-
MaTUYECKON OMOJIOTHH.

HuddepennmanbHubie YpaBHCHUSI HE3aMEHHUMBI B Pa3IMUHBIX 00J1a-
CTSIX, IPEIOCTABIISAS BAKHYIO HH(DOPMAITUIO U PEIICHUS CIIOXKHBIX 3aJ1a4 ITy-
TEM MOJICTTUPOBAHMS TUHAMUYECKHX CUCTeM. B du3uke, nmxeHepun, 6uo-
Joruy, OMOTEXHOJOTUH U SKOHOMHUKE MX TIPUMEHEHHE CITOCOOCTBYET pa3BHU-
THIO TEXHOJIOTHH, a PEIICHNE dTUX YPaBHEHHUH ITO3BOJIICT HAaM IIPOTHO3UPO-
BaTh MOBEJICHUE, ONTHMH3UPOBATH MPOIecChl B 3 (HEKTUBHO pemiaTh Mpo-
OJIeMBI peaIbHOTO MHPA.
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YK 674.093.4
Cryn. U.A. boBkyHOBHY

Hayu. pyk. nou. B.B. Urnarenko
(xadenpa Beiceit Matematuku, BI'TY);

nor. E.A. JleoHoB
(xadenpa JIeCHBIX MAIIMH M TEXHOJIOTHH JIec03aroToBok, bI' TY)

OIITUMAJIBHOE PACHOJIO’KEHHUE HOI'PY304YHOI'O
ITYHKTA HA JIECOTEKE HETPA/IMIIMOHHOU ®OPMbI

B Pecniy6nuke benapych Hanbosiee TUMMMYHBIMU SBJISIIOTCS JIECOCEKU
TPEYTrOJIbHON U YETHIPEXYTOJIbHOU (HOpPM.

HyxHo cocTaBuTh cxeMy pa3pabOTKU TaKUX JIECOCEK U PaCIOIONKe-
HUE MOTPY304YHOIr0 MyHKTa a TaKUM 00pa3oM, 4YTOObI rpy30Bas paboTa npu
NEPEBO3KE IPEBECUHBI OT 3arOTOBUTEINS IO IOTPY304HOTO IyHKTa ObLIa MU-
HHUMAaJIbHOU.

PaccmoTpum n1Ba BHIIa JECOCEK: YETBIPEXYTOJBHOM M TPEYTrOJIbHOU
(GbopMBI U cXeMy 3arOTOBOK Kak MOKa3aHo Ha puc. 1. [Tpu Takom BbIOOpE cH-
CTEMBI KOOPAMHAT MOTPY30UYHBII MyHKT UMEET KoopauHatel X = a,y = 0.
HampaBnenue TpeyeBku |, —, <— U pa3Mephl JECOCEK, XapaKTepU3yEeMbIX
KoopauHaTamu BepiuH Aq (x4, Y1), A2 (X2, V,), A3(Xx3,y3), IpUMEM B COOT-
BETCTBUM CO CXEMOM, NMPEACTABICHHON Ha puc. 1.

¥ ¥

¥
| L L L L

T
|
1
b

Py

L
b=

I
J ]
] [Hil
P2 Ay
| = 1 X X x {1 A = Y

4

PucyHok 1 — Cxembl 0CBOCHHS JIECOCEK
C nmomoIIBIO ONMPENEIEHHOTO MHTErpajga BBIYUCISIEM TPY30BYIO pa-
00Ty JIECOCEKHU U UCCIIeyeM Ha MUHUMYM OTHOCUTEIBHO MapameTpa a. s
JIECOCEKH YEeTBHIPEXYTONbHON (HOPMBI ONTHMAIBHOE PACHOJIOKEHUE MOrpy-
304HOT0 MyHKTa OyeT npu

q= kyxqs —yq + \/4(k2x1 —¥2)% + 2k, (2y1x1 — 2kyx1 + Yox; — yox1 + Y1X3)
i, 2k, '

3nech kq u k, yrioBbie KO3 GUIUESHTHI TPSIMBIX A1 A4,, A,A5.
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YK 517.977.5
Cryn. E.C. Peimop
Hayu. pyk. nou. A.A. SIkumeHKo (kadeapa Bbicuieii matemaruku, BI'TY)

HEWPOHHBIE CETHU: TEOPETUYECKOE OBOCHOBAHUE
N AITOPUTMUYECKUE NTOAXOAbI K MOAEJIUPOBAHUIO

Crtpykrypa HeillpoHHBIX cereii: VICKyCcCTBEHHbIE HEMPOHHBIE CETH
TPAJULIMOHHO COCTOSIT U3 TPEX OCHOBHBIX KOMIIOHEHTOB:

Bxoanoiu cioi. [lonydaer BXOAHBIE IEPEMEHHBIE U UX 3HAUYCHUS.

CKpbITHIH C10ii. SIBIISIETCSI OCHOBHBIM 3JIEMEHTOM J1JIs1 00pabOTKHU U
aHaJIN3a BXOJIHBIX JAHHBIX.

Beixoanou cioi. PopmMupyeT OKOHYATEIIBHOE 3HAYEHHUE, UHTEPIIPE-
TUPYEMOE B PaMKax pelIaeMon 3a1auu.

Cesa3u mexay HeilipoHamu: CBs31 B HEHPOHHOM CETH XapaKTEpU3Y-
IOTCSI BECOBBIMU KOI(P(UIIMEHTAMH M CMEIICHUEM OTACIBHO B3SITOTO
HEWpPOHA, 3TO BIIMSHHUE PACCUMTHIBACTCA KaK MPOU3BEIACHUE 3HAYCHUS
HEWPOHA HAa COOTBETCTBYIOIINN BEC, & UTOIOBBIM BXOJ B HEUPOH OIPENEIIS-
€TCS CYMMOM 3THX MPOU3BEICHUN U CMENIEHUEM. MaTeMaTU4eCKH 3TO BbI-
paxaercst GopMyJIOi:

N
X =Wy + z Wy Gn(X)
n=1

OYHKIIMU aKTUBAIMU MPeoOpa3yoT CyMMapHOE 3HAUYCHHE BXOHBIX
CUTHAJIOB HEWPOHA B €ro BbIXOJHOE 3HaUeHue. Ha mpakThke npuMeHsI0TCS
cnenyromas QyHKIUS — CHTMOMIA:

1
9(x) = 1+e-ax
[TapameTp “a” B NMpUKIaAHBIX 3afadax MPUHAIICKUT 3aKPHITOMY MHOXeE-
ctBy [0;1]. Ucxons u3 3TOr0, MOKHO paccMaTpUBaTh HEUPOHHBIE CETH Kak
CJIOKHBIE arpOKIMMAaTUYECKUE MOJEIIH.

YK 58.002
Cryn. JI. K. BolitoBuu
Hayu. pyk. ct. npen. C. B. SInoBu4 (xadenpa soicueit maremaruku, BI'TY)

3AKOH POCTA JEPEBA

Haiitu 3akoH pocTa gepeBa 10001 MOPOAbI, YUUTHIBASI, UTO 3PEJIOe
pacTeHue B Ipolecce pocTa cCoXpaHseT reoMerpuueckoe nogoodue. Crodoa-
HYIO DHEPTUIO0 pacTeHUe MojydaeT myTeM ¢gotocuHTe3a. OHa pacxomayercs
Ha npoiecc GOTOCHUHTE3a, HA POCT JIePEBa U Ha MOAbEM PACTBOPA U3 TIOYBHI.
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CBOOOMHYIO PHEPTHIO PACTCHHE TMOJIyYaeT IpH Tporecce HOTOCHH-
TE€3a, TOCJIe YeTr0 OHAa PacXOAyeTCsl Ha TaKhue MPOIECChl KaK POCT JIEepeBa,
TPAHCIIOPTHPOBKY MUTATEILHBIX BellecTB, poTtocuHTe3. Ha ocHOBaHWY 3a-
KOHA COXpaHCHHsI SHEPTHH PACX0]T SHEPTHUU PABEH €€ TIOCTYIUICHUIO, OTKY 12

EH:ECI/IHT+ETp.p+Ep
Hcnonb3ys COOTBETCTBYIOIIHME KOI(PDPUIMEHTHI, TodydaeM (GopMyly BUA

dx
k 1x2=k2x2+k3x4+k4y3xza

B PE3YIbTATC BBIYHCJICHUMN IIOJIy4acM 3aKOH pOCTa ACPCBa

(t N an\/“_ﬁ(t_tO)_l
= |5 Trervereeo

Crnenyromas ¢popmyna Aa€T MOHITh, IOUEMY POCT JIEpEBa 3aMENJIsA-
€TCs1 CO BpPEMEHEM

a 2./ aBe?VaBt-to) o a
lim x(t) = |+ lim p = |=x1= [—=
x> 00 Bxow2 [aBe2VaBl-tod B B

a . dx
Benmnunna x = ’E MU KOTOPOH —— = 0 coorBeTCTBYET Cily4aro, KOrja Io-

CTYTIAOIIIasi SHEPTHS PACXOIyeTCs Ha Mpolecc GOTOCUHTE3a U TPAHCTIOPTH-
POBKY MHUTATEIBHOTO PacTBOPA, a IEPEBO MPHU ITOM He pacTeT. [lomyueHHas
3aBUCUMOCTbH Ja€T OTBET HA BOIMPOC, TOUEMY J€PEBbs JIFOOOH MOPOIbI CHA-
yajia pacTyT ObICTPO, a MOTOM HX POCT 3aMeJIAETCs, TIOKa COBCEM HE Ipe-
KpaTUTCS.

JINTEPATYPA

1. Tlonamopé K.K. CocraBnenue nuddepeHInalIbHBIX YpaB-
Henuii / K.K. ITonamopés; M3narensctBo «Bricmas mkona» Munck, 1973.
145-149 c.

V]IK 004

Cryn. A.I'. Hukutenko
Hayu. pyk. nou. B.®. Cnenuos (xadenpa Beiciueil maremaruku, BITY)

OB30P CBA3N I/IHTEliHET-TEXHOJIOFPIfI
N TYPUCTUNYECKOU AEATEJBHOCTHU

B HacTosimee BpemMs HHAYCTpUS Typu3Ma OJHA U3 KPYIHENIINX, BbI-
COKOJIOXOJHBIX U JTMHAMHUYHO Pa3BUBAIOLIMXCs OTPACIEM MUPOBOU DKOHO-
MUKH. YCHENIHOE Pa3BUTHE TypU3Ma CIOCOOCTBYET COBEPIIEHCTBOBAHUIO
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pa3IUYHBIM CEKTOpPaM 3KOHOMHKH, HAIPUMED, TPAHCIIOPT, CBA3b, TOPTOBIIA,
MIPOM3BOJICTBO TOBAPOB HAPOJAHOTO MOTPEOICHHS U Jp.

Llenp cTaTbu — pacCMOTPETh OPraHU3aLUI0 paOOThl MPEIIPUITHI B
cdepe Typuszma JIs ONpeieTICHHs HAaPaBJICHU UCIIOIb30BAHUS HHTEPHET-
TEXHOJIOTUH.

B coBpeMeHHBIX YCIOBUSIX OCOOBIM MHTEpEC y MPEANpUsITHA UHIY-
CTpUH TypHU3Ma BBI3BIBAIOT ClieayIolire (opMbl UCToNb30Banus MuTepuera:
KOMMYHHUKAIIMU U CBSI3b; pEKJIaMa U MPOJBUKEHUE TYPUCTHYECKOIO IPO-
JIyKTa; MapKETUHTOBBIC UCCIIEIOBAHUS; FICKTPOHHAS MPE3eHTALMs (PUPMBbI
U €€ TYPUCTUYECKOTO ITPOIYKTa; UCIIOIb30BAHNE BO3MOKHOCTEMN 3JIEKTPOH-
HBIX MEXIYHAPOJHBIX TYPUCTUUYECKUX BBICTABOK M SPMApOK; MCIIOJIb30BAa-
HUE CUCTEM OPOHHPOBAHUS U PE3EPBUPOBAHUS; MIOJTHOCTHIO CAMOCTOSTENb-
HOEe ()OPMHPOBAHUE Typa; UCIOJIb30BAHUE JIEKTPOHHBIX KaTaJIOrOB TypH-
CTUYECKOr0 MPOJYKTa MO0 CTpaHaM U HaIlpaBJIEHUSAM; MOTyyeHue uHpopma-
L[MU O CTPaHe, ONEePATUBHBIN MPOTHO3 MOTOJbI B pa3HbIX CTPAHAX, pacluca-
HUE IBU>KEHHS TPAHCIIOPTA; MOJyYEeHHE ONepaTUBHONM MH(OPMALIK O Tapu-
(dax u 11eHax rOCTHHHII, PECTOPAHOB U MEPEBO3YUKOB; UCIOJIb30BAHUE CETH
WNHTepHeT 1is pacyeToB; "BUpPTyanbHbIN Typusm' [1-4].

Typuctuueckue caiiTbl O€I0pyCCKUX (PUPM, KaK OTMEYAIOT CHelHa-
JMCTBI, UMEIOT HEKaUECTBEHHO pa3pab0TaHHBIN IU3aiiH, YTO 3aTPyAHSET 00-
IIEHHE NOJIb30BaTENsI C pecypcoM. 3ana3iblBaHue ¢ 0OHOBIECHHEM HMH(DOP-
MaliM Ha caiTe, XapaKTepHOE JUIsl MHOTUX TYPUCTHUYECKUX (UpM, HE CIO-
COOCTBYET POCTY MOCEIAEMOCTH.

[Ipumenenue rI00aNbHONW KOMIBIOTEpHOU ceTn VHTEpHET Mo3BO-
JISIFOT YBENUYUTH 3)PEKTUBHOCTD IEATEILHOCTH TypucTuueckux Gpupm be-
Japycu, Ipex/ie BCero, B MApKETHHTE.

JINTEPATYPA

1. T'opObuieBa U.A. MexayHapoIHbII TypyU3M: TEHAECHIUU Pa3BUTHUS
Y MEXAaHM3M PETyJIUPOBAHUS: aBTOpeepaT JUCCEPTALMH ... KAHAUAATA HKO-
Homuueckux Hayk: 08.00.14 / . A. 'opObuieBa. — Munck, 2012. — 25 c.

2. Ycnenckuit 1.B. Untepuer mapketunr: Yueonuk. — CI16.: CIIT'Y-
Oud, 2003. — 456 c.

3. Mynun I'.b., Tumomenko 3.I., Camapues E.B. Mapketunr ty-
pusma. B 2-x kaurax. — K.: U3gatenscTtBo EBpomeiickoro yHuBepcureTa,
2005. - 796 c.

4. Hyposuu A.Il. Mapketunr B TypusMe: YdeOHOe mocoOue. —
Munck: HoBoe 3nanme, 2003. — 496 c.
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YK 538.9
Cryn. B.1O. I'ne3oB
Hayu. pyk. nou. B.B. Tynbes
(xadenpa ¢uzuku, BI'TY)

TONOJOITMYECKHI AHAJIU3 ®U3UNUYECKUX CUCTEM
HA OCHOBE ®-MHBAPUAHTA

[IpencraBien Tomnosiorndyeckuit mHBapuaHT O(M) — 0000IIEHHBIM
YUCTIOBOM MOKa3aTeNb JJIsl aHAJIU3a CI0KHBIX CETEBBIX CTPYKTYp, BKIIIOYA-
IO TOTIOJIOTHIO, BECOBBIC XapaKTEPUCTUKHU U (PAKTATHHYIO CIIOKHOCTH:

O(M) = % - T2,

rae S, — 4ucio k-MEpHBIX CUMILIEKCOB (BepLIUHBI, p&dpa u T.1.); p(v;) —
B3BEILICHHAS! CTENIEHb BEPIINHBI; ¥ — CIIEKTPAIbHBIN pailiyC MaTPHUIbI CMEX-
HOCTH.

KiroueBbie cBoiictBa O(M) nenaroT ero HaJAEKHBIM UHCTPYMEHTOM
aHaJIM3a: OH MHBApUAHTEH NP U30MOpPu3Max rpadoB, TO €CTh COXPAHSET
3HAQYEHUE HE3aBHUCHUMO OT MEPEYNOPSAOUYMBAHUS IJIEMEHTOB CTPYKTYPHI.
[Tpu sTom O(M) oTpaxkaeT Kak JIOKaJIbHbIE, TaK U TJ100albHbIE 0COOEHHOCTH
CUCTEMBI — CIOCOOCH BBISIBISTH HEOJHOPOIAHOCTU, OIICHHBATH YCTONYH-
BOCTh U (PMKCHPOBATh (PpaKTaIbHBIC TPU3HAKH CIIOKHOU CTPYKTYPBHI.

@ (M) moxkeT HaiiTh TpUMEHEHUE B (PU3UKE KOHACHCUPOBAHHBIX CPE/I,
IJ1€ TO3BOJISIET BBISBIATH JE(DEKThI B KPUCTAUNIMUECKUX U aMOP(HBIX CTPYK-
Typax, a TaKXe OTCIIeKUBATh (Da30BbIE EPEXOIbI 32 CYET UBMEHEHUN TOIO-
goruu. OH OTpa)xkaeT Kak JIOKAJIbHYIO, TaK U INIO0ANbHYI0 CTaOUIbHOCTH
CTPYKTYp uepe3 CeKTpajabHble U (PpaKkTaIbHbIE XapaKTEPUCTUKH.

B kBaHTOBBIX cHUCTEMax, TaKuX Kak rpaden, @(M) MOKET UCIONb30-
BaThCs ISl aHAIM3a MPOBOJUMOCTH, ITUPUHBI SHEPTETUUECKUX 30H U pac-
NpeAeIeHus AJ1EKTPOHHOMN TIIIOTHOCTH.

®(M) mpencraBisier coOOM yHUBEpPCATbHBIM MHCTPYMEHT aHaIM3a
CJIOHBIX CHCTEM, COYETAIOIINM TOMOJIOTHYECKUE, CIIEKTpaIbHble U (Ppak-
TaJbHBIE XapaKTepUCTUKHU. ETo mpruMeHeHne B (PU3NKE OTKPHIBAET HOBBIC
BO3MOKHOCTH JJIsI KOJTMYECTBEHHOTO OMUCAHUS KaK JOKAJIbHBIX, TaK U IJI0-
OaJIbHBIX CBOMCTB CTPYKTYD.

B oTimuune ot TpamuinoHHBIX MeTo10B, O(M) crocoOeH yuuThIBAThH
BEC CBSI3€M U HEOJTHOPOIHOCTh B3aUMOJIEHCTBUH, YTO OCOOCHHO Ba)KHO B CH-
CTEMaxX C BBICOKOM CIIOKHOCTBI0. OH MOXKET CIIYUTh UHIUKATOpOM ¢azo-
BBIX IIEPEXO0JIOB, YCTOMYMBOCTU CETEH, N€PEKTOB U CTPYKTYPHBIX OCOOCH-
HOCTEH, a TaK)Ke OTpaxkaTh KJIFOYEBbIE (DU3NUECKUE TTapaMeTphl 4epe3 CIeK-
TpaJIbHBINA pajnycC.
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YK 630*377.4
Crya. AWM. Jlaryn

Hayu. pyk. ct. npen. B. C. UcauenkoB
(xadenpa umxenepHoii rpapuku, bI'TY)

OCOBEHHOCTH BBIBOPA PAIIMOHAJIBHON MOJIEJIA
OIIEPATOPA TP UMUTAIIMOHHOM MOJEJTUPOBAHUU
KOJIECHOM TPEJEBOYHON MAIIIUHBI

[Ipn uMHATAaTMOHHOM MOJEIMPOBAHUMN KOJIECHOM TPEJIEBOYHOM Ma-
IIMHBI 0OJIBIIOE 3HAYEHUE UMEET BHIOOP PAlMOHAIIBHOM MOJAENIN BOJIUTENS,
KOTOpas NpeAyCMaTpUBaeT BIUSHUE JUHAMHYECKHX MPOIECCOB, MPOUC-
XOJAIINX CO BCEM TPAHCIIOPTHOM CUCTEMOM.

Hawnbomnee panmoHaibHOM MOAENBIO ONEPATOPa, C YYETOM BIUSHHS
JTUHAMUYECKUX MPOLIECCOB BO BCEH TPAHCIOPTHOM CHUCTEME, SIBIISIETCS
TpexmaccoBasg MOJENIb 0OpaTHbIX MasTHUKOB. [logoOHas maTemaTuue-
CKasi MOJI€JIb OTIEpaTOpa BKIIOUAET B c€0sI TPUTOHOMETPUUECKHE (DYHKIINU
00O0OIIEHHBIX YIJIOBBIX KOOPAUHAT, UTO 3HAUUTEIBHO YCIOXKHSAET pacyeT
[1]. Ans ynpouieHus: pacueToB MaTeMaTUYECKON MOJEIN JBHKEHUS KO-
JIECHOW TPEJIEBOYHOM MAIIMHBI IPUMEHSIOCH Pa3J0KEHUS TPUTOHOMET-
pudyeckux (QyHKIUNA B OECKOHEUHYI0 CyMMY CTENEHHBIX (YHKLIMH, rie
IpU ANIPOKCUMALUU TPUTOHOMETpUUYECKre QYHKIMU BXOASUIUX B MaTe-
MaTHYECKYI0 MOJIEJIb 3aMEHSI0TCSI MHOTOUYJIEHAMH, a JIMHEapu3alus TpHU-
TOHOMETPUYECKUX YPABHEHUH MPOUCXOAUT IMYTEM PA3J0XKEHUS B PN
Teitnopa ¢ MOCIEAYIONIMM OTCEYEHUSI BCEX YJICHOB MHOTOYJICHA BBIIIEC
TPETBhEro nopsaaka [2].

[IpeoOpazoBanus 0AO0OHOTO POIa UMEIOT CMBICH, KOTJa KOJIeOaHus
00O0OLIEHHBIX YTJIOBBIX KOOPJAWHAT MAaTeMaTUYECKON MOJENU omepaTopa
HaxonaTca B npeaenax 10°...15°. KpyTuinbHble )KE€CTKOCTH CUCTEMBI U yT-
JIOBbIE KOJeOaHus 00O0OIEHHBIX KOOPAWHAT Mpejjaraercs 3aMeHSTh Ha
IIPUBEICHHBIE TOPU30HTAJIBHBIE.

PaccmarpuBaembli HAMH BapUaHT MOJEIW OIEPATOpPA IMO3BOJSAET
CYILIECTBEHHO YIPOCTUTHh PAcyeT KOJIECHBIX TPEJIEBOYHBIX MAIlUH IMPH
UMHUTAMOHHOM MOJICJINPOBAHUU.

JINTEPATYPA

1. MaTrematnueckast MOJielIb TMHAMUKH TPAKTOPHOTO Toe3/1a Ha 6a3e
KoJiecHoro Tpaktopa kinacca 1.4-2.0/ 1. U. Octpuxos [u ap.] // Tpynet BTU
uM. C. M. Kupoga. Cep. I Jlecnas u nepeBoo6pad. mpom-ctb. 1993. Beim. 1.
C. 56 —60.

2. Bnosun A. 1O., 3onkuna JI. A., Boponnosa H. JI. CripaBouyHuk 1o
MaTteMmaTuke 1 OakanaBpoB: YueOHoe mocooue. — CII6.: M3narenbcTBO
«Jlanpy, 2014. — 80 c.
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YK 37.091.33-028.31:744 Cryn. E.W. IOxHO
Hayu. pyk. nou. A.A. IN'apabaxuy (kadenpa unxenepnoii rpaduxu, BITY)

HCIIOJIb30BAHUE PABOUYEN TETPAJU AJI51 HOBBIIIEHUS
IOOEKTUBHOCTHU YCBOEHUA CTYAEHTAMMU YYEBHOI'O
MATEPHAJIA IO KYPCY HAYEPTATEJIbHOM TEOMETPUH

B nacrosimiee Bpems Ha kadeape nmxeHepHoit rpadpuxu BI'TY HeoTs-
eMJIEMOI YacThI0 00Pa30BaTENBLHOTO MPOLIECCa B paMKax U3yUeHUS CTYACH-
TaMu paszeina «HauepraTenbHas reoMeTpus» TUCUUILTUHBL « HXeHepHas u
MaruHHas rpadukay SBISICTCS UCIOIb30BaHNE pabouel TeTpaau, pa3pado-
TaHHOM M BHEAPEHHOH B yUeOHBIN MpOIECC MpenoaBaresiMu kadenpsl. B
y4eOHOM MpoLecce ILENb0 HCHOJIb30BAHMUS paboyell TeTpagu SIBISETCS
oOecrieyeHue Mocie10BaTeaIbHOr0 (POPMUPOBAHUS y CTYJIEHTOB COOTBET-
CTBYIOLIMX KOMIETEHIMH [0 PEIICHHUIO Pa3IMYHOIO poja rpad)uyeckux 3a-
Jla4 Kypca HayepTaTeIbHON T€OMETPUN M AKTUBU3ALMHU Y HUX Y4E€OHO-MO-
3HABATEJIbHOW JEATEIIBHOCTH.

3HaUUMOCTh paboyell TEeTpaau 3aKII0YaeTCs B TOM, YTO C €€ MOMO-
IIbIO BCE CTYACHTHI MTOJIYyYatOT BOBMOXHOCTh HE TOJIbKO YBUAETh, HO U U3Y-
YUTh BECh YUEOHBI MaTepHual 1o HadepTareabHoil reoMerpun. [lpu stom
CTYJIEHTbl MOTYT OTCJIEUTh U MOCIEA0BATEIbHOCTD, U JOTUKY U3JI0KECHHUS
y4eOHOro mMarepuaina B paboudeil TeTpaau OT TEMbI K TEME, YTO JelaeT BO3-
MOKHBIM CAMOCTOSITEIbHOE M3Yy4YEHHE Kypca HauepTaTeIbHON IeOMEeTpuu.
Pabouast TeTpagb — 3TO MPEKPACHOE MOACTIOPHE HE TOJIBKO K MPAKTHYECKUM
3aHATHAM, HO U K JIEKIIUSIM 110 TJaHHOMY KYpPCY, @ TaKKe IIPU OpraHu3aiuu
JTUCTAaHIMOHHOU (hOpMbI 00YUYEHUS IIH YIIPABISIEMON CaMOCTOSITENIbHOM pa-
00ThI CO cTy/IeHTaMH. Takoi KOMOMHUPOBAHHBIN MOAXO/ B HCIIOJIb30BAHUU
pabouell TeTpaau NpU U3yYEHUH CTYACHTAMH Kypca HayepTaTeIbHOH reo-
METPHUH XOPOIIIO 3apeKOMEHA0BaI ce0s Ha Kadeape MHKEHEPHOU Tpaduku
BI'TY. Kak noka3zana npakTuka KOMOMHMPOBAHHOE UCIIOJIb30BaHUE pado-
Yyell TeTpaau B IMpoliecce MOArOTOBKHU CTYAEHTOB MO AucHUIUIMHE «Hxke-
HEpHas U MalluHHas rpaduka» crnocooCcTByeT 0oJiee rTyOOKOMY YCBOCHHIO
UMU TEOPETUYECKUX 3HAHUH, a TAKXKE MOJYUYECHUIO YCTOMUMBBIX MPAKTHYE-
CKHUX YMEHHUU U HaBBIKOB, T.€. 00€CIeYNBAET 3HAYUTEIHHOE OBBILLIEHUE Y (]-
(heKTUBHOCTH 00pa3oBaTeIBLHOTO Mpollecca Ha Kadeape MHKEHEPHOH Ipa-
¢uku BI'TY.

JIMTEPATYPA

1. 'apabaxuy, A.A. Opranu3zanus npoiecca u3ydeHus rpadpuyeckux
JUCUUIUINH IPU COYETAHUU TPAAUIIMOHHBIX TEXHOJIOTUHN U TMCTAaHIIMOHHOTO
oOyuenus / A.A. I'apabaxuy, B.U. I'uns, B.C. Ucauenkos, C.B. Pamynkux
// TIpoGaemMbl 1 OCHOBHbIEC HAMPABIICHUS PA3BUTHS BBICIIETO TEXHUYECKOTO
oOpa3oBanus: Marepuanbl XXV-il Hay4HO-METOAMYECKOW KOH(pEpEeHIuH,
Munck, 16-17 mapta 2023 r. / oTB. 3a Bhiyck A.K. BonBako. — MuHCK:
BI'TY, 2023. — C. 93-95.
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YK 621.391 Cryn. 1.A. MyxTtapoB
Hayu. pyk. nou. A.A. IN'apabaxuy (kadenpa unxenepnoii rpaduxu, BITY)

INPUMEHEHME BUBJINOTEK CUCTEMbBI KOMIIAC-3D
IIPU PABPABOTKE YYEBHbBIX UEPTEXXEHN
CBAPHOI'O COEAUHEHMUS JETAJIEN

KOMITAC-3D — 310 cucrema aBTOMaTU3UPOBAHHOIO MPOEKTHUPOBA-
HUS, IpEeIHa3HAYCHHAS IS CO3JaHuUs U3JIETIUN U KOHCTPYKIHMHA Pa3InyHOro
TEXHUYECKOT0 Ha3HAYEHUS U JH000M CTENEHH CII0KHOCTH.

Jiia pa3paboTKu y4eOHBIX YepTex el CBApHOTO COCAMHEHUS JIeTanen
B cucteMe KOMITAC-3D M0»XHO BOCIOJIL30BaThCA CICAYIOMMMU OUOIHO-
TEKaMU:

1) bubnuomexa « Ceapuvie coeOuHeHUsL»,

2) bubruomexa « Ycnosnole uzoopasxicenus w808 C8apHbIX COOUHEHULL.

bubmuoteka «CBapHble COEAMHEHUS» MPEAHA3HAYEHA JJI1 CO3JaHus
Ha 4YepTexax YCJIOBHOrO 0003HaueHHsI cBapHbIX WBOB corjacHo ['OCT
2.312-72, ISO 2553:1992 u DIN EN 22553-1997, a Takxxe Tabauubl cBap-
HBIX IIIBOB M TEXHUYECKUX TpeOOBaHUM Ha CBapKy. PenakTupoBaHue 11000ro
0003HaY€HUsI CBapHBIX IIBOB, TAOJMIIBI CBAPHBIX IIBOB MM TEXHUYECKUX
TpeOoBaHUM Ha CBapKy, co3maHHbIX Ha udeprexke KOMIIAC-3D npu mo-
MOIIM JTAHHON OMOJMOTEKH, MOKHO OCYLIECTBISTh CPEICTBAMM 3TOM Ke
OHOIMOTEKH.

bubnmuoteka «Ycnosnvie uzobpasicenuss w608 ceapHvlx COeOUHEHUL»
npeaHa3HaueHa JUIsi aBTOMAaTU3MPOBAHHOIO IOCTPOCHHUSI Ha YepTexax
KOMITAC-3D ycinoBHBIX U300paKeHUI CBAPHBIX LIBOB Pa3IMYHBIX TUIIOB, &
TaKke KaTteToB cBapHbIX coeauHennii cornacHo ['OCT 2-312 u 'OCT 21-502.

[Ipu 3TOM B Ipo1iecce NOCTPOEHUS WA MOCIEAYIOIIETO PETaKTUPO-
BAHMS YCIOBHOTO M300pa)K€HMsI CBAPHOTO IIBA WJIM KaTE€Ta CBAPHOTO CO-
€AUHEHHS JIeTaleil MOKHO BbIOpaTh €ro BUJ, MECTOPACIOJIO0XKEHUE Ha
YepTEeXKe U yKa3aTh TpeOyeMble pa3Mepbl U300pakeHusl (HanpuMep, JJIUHY
LITPUXOB, PACCTOSSHUE MEXKY HUMHU, TUII JIUHUM, UIMHY KaTteTa A niu B
u 1.0.). Kak mokaszana mpaxkTuka, HMCMOJIb30BAHUE BBIICTIPUBEIECHHBIX
ouobnunorex cucrembl KOMITAC-3D no3BosisieT cOKpaTuTh o0l1ee Bpemst
MPOEKTUPOBAHUS YUEOHBIX YEPTEKENH CBAPHOTO COCTMHEHUS JIeTaleil KaK
MHHUMYM B 1,5-2 pa3za.

JINTEPATYPA

1. 'apabaxuy, A.A. IIpumenenue 6ubmmorek cuctempl KOMITAC-
['PA®UK npu co3nanuu yueOHOU 4epTeKHO-KOHCTPYKTOPCKOU JTOKYMEH-
taumu / A.A. I'apabaxuy, /[.B. Kinokos, A.1O. Jlemkesuu // UHHOBa1MOH-
Hbl€ TEXHOJIOTMM B HMH)KeHEepHO# rpaduke. [IpoOieMbl ¥ MEpCHEKTUBHI:
COOpPHUK TPYJOB MEXIyHApPOJHOM HAy4YHO-IPAKTUYECKON KOH(EPEHIINH,
bpect, HoBocubupck, 20 ampens 2018 r. / otB. pea. O.A. Akynosa. — bpecr:
bpI'TY, 2018. — C. 84-88.
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YK (628.393.614.8)
Crya. A.I'. UepHbioBa

Hayu. pyk. nou. I''1. Kacnepos
(xadenpa nmxenepHoii rpapuku, bI'TY)

COBPEMEHHBIE HOAXO/1bl K OHEHKE
INOTEHIIUAJIBHOHU OITACHOCTH BOAOXPAHUJINIIL

ABapuiiHble CUTYallMH HA BOJIOXPAHMUJIUIIAX SBIIIOTCS OJHUM U3 BU-
JIOB TEXHOTE€HHBIX YpPE3BbIYAWHBIX CUTYAallUil, TO3TOMY OOIIHE METOAHYE-
CKHME IOJAXOJBl MO OLEHKE MOTEHIMAJIBHBIX ONACHOCTEW M MOCIEICTBUU
YpEe3BbIYANHBIX CUTYallUid TEXHOTEHHOTO XapaKTepa SBJISIOTCS aKTyaJIbHbIM
BOIIPOCOM IO 00ECIIEYEHUI0 O€30aCHOCTH HACEJIEHUS U TEPPUTOPHIA.

AHaIN3 TUAPOIMHAMUYECKAX aBapUi Ha BOJOXPAHWIMILAX B PSIIC
CTpaH OJMKHEro M JaJbHEro 3apyOeXbs CTaBUT BOIPOC 00 oOecreyeHuu
0€30M1aCHOCTH HACEJIEHUSI U TEPPUTOPUIA, PACIIONOKEHHBIX B MPUOPEKHON
4acTU BOJHBIX 00bEKTOB benapycu.

Ha cerognsimnmii nens Ha Tepputopun Pecriy6iuku benapycs pacmo-
JIOXKEHBI 85 BOJOXPAHWIUIL C MAaKCUMaJIbHBIM O0BEMOM BOJHBIX Macc 0
260 muH. M>.

[IpakTuka yuyera U aHainu3a Ype3BbIYANHBIX CUTYallMil HA TUAPOTEX-
HAYECKUX COOPYKEHUSIX BOAOXPAHWIINIL IO3BOJIUIIA BBIIECIUTH B METOI0JIO-
TMYECKOM IIJIAHE ONPEACIICHHBIE TOAXObI ISl OLIEHKH X MOTEHIUAIBHON
onacHOCTH. OHUM U3 JaHHBIX MOJIXOJ0B SABJISETCA OLEHKA U BO3MOKHOCTH
BO3HMKHOBEHHUSI PUCK-CUTYyal[Mil TOCJIE€ BO3HUKHOBEHHUS U MPOXOXKICHUS
DKCTPEMAJIbHBIX METEOSBIECHUN — CUJIBHOTO BETPA, JUBHEW, NHTEHCUBHOIO
TassHUSA JIEA0BOT0 MOKPOBA € JOKIEBBIMU OCAJKAMH U T. [I.

JIns aHanM3a pUCKa aBapui THIPOTEXHUYECKHX COOPYKEHUH PEKO-
MEHYETCSl HUCIOJIb30BATh XOPOIIO OTpaOOTaHHbIE W anpoOHWPOBAHHBIE B
JIPYTUX OTpaciAX TEXHOTE€HHOM JEATEIbHOCTH METOJbl aHAIW3a pHUCKa
CJIOHBIX TEXHUYECKUX CHUCTEM, OJIHAKO IPUMEHEHHE UX B T'MIPOTEXHUKE
BO3MOYKHO JIMILIb C YYETOM BCErO CHEKTPa OTINYUN TMAPOTEXHUYECKHUX CO-
OpPY>KEHHMI OT MEXaHUYECKUX, SJIEKTPUUECKUX U TEXHOJIOTMYECKUX CHCTEM.

[Tpu BbIOOpE METOAA OLIEHKH pUCKAa BOZHUKHOBEHUS THAPOIUHAMUYE-
ckux aBapuil (I'’ZIA) yuutbiBancs TOT (pakT, 4TO HaHHBIA OOBEKT SBIISAETCS
CJIOKHOW MPUPOTHO-TEXHUYECKON CUCTEMOM, HA KOTOPBIA OKA3bIBAIOT BJIU-
SHHE HE TOJbKO TEXHOTEHHBIE, HO TAK)K€ MPUPOJHBIE U aHTPOMOTECHHbIE
(bakTopBhl.

Bcnencreue paznooOpasus NpUMEHSEMbIX METOJIOB MO OLIEHKE PUCKa
y4ecTb Bce (haKTOPhl — OMACHBIE MPOIECCHl U SABJICHUS, MPU ONpPEIEICHUN
BEPOSATHOCTU BO3HUKHOBEeHUS ['JIA Ha ruapoysiax pecrnyOiIuKu, HE BCeria
BO3MO’KHO, TIOCKOJIBKY TIO KXKJIOMY U3 3TUX (PaKTOPOB HEOOXOJUMO UMETh
JI0OCTaTOYHOE KOJMYECTBO CTATUCTUUECKH 3HAUMMOM HH(DOpMAILIH.
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YK 004.051
Cryn. K.A. Kopeno
Hayu. pyxk. nou. H.. I'ypun

(xadenpa nHGOPMAITMOHHBIX CUCTEM U TeXHOIorwi, BI'TY)

PA3BPABOTKA CUMYJISITOPA HIBEMHON MAILIMHKHA
IJISI JMCTAHIIMOHHOI'O OBYYEHUSI

CoBpeMeHHbIE TeHACHIIMH B cepe TucTaHInOHHOT0 o0yuenus (JO)
00yCIIOBJIMBAIOT POCT MHTEPECA K HCIIOIb30BAHUIO KOMITBIOTEPHBIX 00pa30-
BatenbHbIX cucteM (KOC), o0ecneunBaromuxX MMUTALUIO MPAKTUYECKUX
HaBBIKOB B 1IM(poBoii cpene. PazpaboTaHHbI MHTEPAKTUBHBIA CUMYIISITOD
IIBEHHOM MAaIIMHKM HalpaBJeH HA MOATOTOBKY HAYMHAKOUIMX CIIECLHAIIU-
CTOB M y4YalluXcs, M03BOJAsA (POPMHUPOBATH 0a30BbIE MPO(ECCHOHATBHBIE
KOMIIETEHLIMH 0€3 pHUCKa MOBPEXJEHUS 000pyIoBaHHA U oOecreynBas
YCIJIOBUS, MAKCUMAJIBHO MPUOIMKEHHBIE K PEAIbHBIM.

Lenp cumynaropa — co3JaHUE MHTYUTHBHO MOHSATHOW IMIaT(HOPMBbI
JUIs U3y4yeHUs: paboThl MBEeHON MamMuHKU. KitoueBble (QyHKIMOHAIBHBIE
BO3MOKHOCTH BKJIFOUYAIOT:

— cBOOOTHOE IIEpEeMeELEHHE T0JIb30BaTeNs B 3D-cpese ¢ ucnosiabp3oBa-
HUEM KOHTpoJuiepa u kinaBuil WASD;

— BBIOOp THUIMA TKAaHU U 1[BETA HUTOK;

— BBITIOJIHEHHE OTepaluii mo padote ¢ TpadapeToM, 00pe3Ke U CIIu-
BAaHUIO TKAHU;

— peanu3anys aHMMAaLUK JBYKEHUS UTJIbL, JJAIKK U IPYTUX y3JI0B Ma-
IIUHKWY;

— UHTErpaius roJ0CoBOr0 MOMOUTHUKA ISl yIPOLIEHUSI HABUTAL[UHU U
B3aUMOICUCTBUS;

— JIByXYPOBHEBBI MOJIb30BATEIbCKUN HHTEpGENC, BKIHOYAIOIINUMA
IJIaBHOE MEHIO M pPabOouyIo MaHeb C UHBEHTApEM, OTIMCaHUEM KOMIIOHEHTOB
Y HaCTPOMKAMMU.

Cumynsitop peanu3oBaH Ha matdopme Unity 2021.3.20f1 ¢ ucnosnb-
30BaHMEM s3bIKa mporpammupoBanus C# B cpene Visual Studio 2022. Tpex-
MEpHBbIE€ MOJIETTM IIBEHHON MAIMHKK W JPYTUX JJIEMEHTOB CO3/aHbl B
Autodesk 3ds Max 2024, obGecrnieunBasi BU3yaJIbHYIO0 U (DYHKIIMOHAIbHYIO
JIOCTOBEPHOCTH. Mojenu akcnoptupoBanuch B popmare FBX nnst unterpa-
uu B Unity.

B Unity peaninzoBana MHTEpaKTUBHAs Cpejia, BKIIOYAIOIIas KaMephbl
JUTSL pa3JIMYHBIX PEKUMOB PabOThI, MOJEJIM TKaHEH, CTOJIOB U MAlIMHKH, a
TaK)K€ KOHTPOJUIEP ISl IEPEMEILECHHUS [T0JIb30BaTENsl. AHUMALIMK CO3/aBa-
JIUCh C HACTPOMKOM JIOTMKK Bocmpou3BeaeHus. MaTepdeiic, mocTpoeHHbIN
Ha koMmnoHeHTe Canvas, BKJIIOYaeT KHOIKH, TEKCTOBBIE OKHA U M300paxe-
HUs1, 00ecreurBasi MHHTYUTUBHOE yIpaBIICHHUE.
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D} heKTUBHOCTh CUMYIISITOPA OLIEHUBAIACH TIO CIACAYIOIINM KPHUTE-
pusim:

— KauecTBO IMPOTrPaMMHOI0 obecreueHus: (HaJeKHOCThb, (DYHKLHO-
HAJIBHOCTH, YA0OCTBO UCIOJIb30BAHNA);

— UHTEPaKTUBHOCTb U BU3YyaJbHAasl pEaTUCTUIHOCTD CPEIBL;

— ONTUMU3ALMS TPYA03aTpaT 00yUarOIUXCsl HA OCBOEHUE MaTepUaa.

TectupoBanue cumynsATOpa B YCIOBHUSIX AUCTAaHIMOHHOTO OOyUYEHUS
HOJTBEPANIIO €r0 OE3011aCHOCTb, JOCTYITHOCTh U MHTEPAaKTUBHOCTb. Pa3pa-
0oraHHOe pemieHue aemoHctpupyet noreHuan KOC qis HadanbHOro o0y-
YEHUsI U MOKET OBbITh aAalTUPOBAHO JUISl Pa3IMUHBIX IIPOTPAMM, OPUEHTH-
pOBaHHBIX Ha (POPMHUPOBAHKE 0A30BBIX HABBIKOB pa0OTHI CO IIBEHHBIM 000-
PYZIOBaHHEM.

YK 004.051
Cryn. M.A. CaBuu
Hayu. pyk. nou. H.. I'ypun

(xkadenpa MHGPOPMAITMOHHBIX CUCTEM H TeXHOIorHi, BI'TY)

HNPUMEHEHME 3D-CUMVYJIATOPOB UJIA ITIOATI'OTOBKHA
OIEPATOPOB CTPOUTEJIbHOU TEXHUKU

CoBpeMeHHbIE METO/bl 00y4YeHUs! TPEOYIOT MCHOJb30BAHMS HOBBIX
TEXHOJIOTHUI, HAITPaBJICHHBIX Ha MOBBIIIEHUE Y (HEKTUBHOCTH U O€30MACHO-
cTH 00pa3oBaTeabHOro npouecca. OAHUM U3 TAKUX METOJIOB SIBIISIETCA MPU-
MeHeHue 3D-cUMyJaTOpOB, KOTOPBIE B MOCIEAHUE TOJIbl AKTUBHO HCHOJIb-
3yIOTCSl i1l OOYyYEHHUsI YIPABICHUIO CTPOUTEIBHOM TeXHUKOH. OCOOEHHO
aKTyaJbHO 3TO JUIsl OATOTOBKU ONEPATOPOB IKCKABATOPOB, MMOCKOJIBKY pa-
00Ta ¢ Tako TEXHUKOUN TpeOyeT BHICOKOW KBAM(PHUKAIINN U TMPAKTUIECKUX
HAaBBIKOB, KOTOPBIE TPAJAUIIMOHHO OCBAUBAIOTCS B YCIOBUSIX PEAIBHOIO IPO-
n3BoJicTBa. OHAKO MCIOJIB30BAHUE HACTOSIIMX 3KCKABATOPOB B IIPOLIECCE
00yueHus! CONPSKEHO C BBICOKUMH PUCKAMU M 3HAYUTEIbHBIMU 3aTpaTaMu
Ha HKCIUTyaTalMI0 TEXHUKH.

[{enwsto HacTOsAMIEH paOOTHI sABIsAETCA co3nanne 3D-cumymnsaTopa sKc-
KaBaTopa, KOTOPbI OyAeT MCHOJb30BATHCS AJIs MOATOTOBKUA ONEPATOPOB
CTPOUTEIBHOM TEXHUKHU B YCIOBUSIX BUPTYaJIbHOM cpeibl. OCHOBHBIM TIpe-
MMYIIIECTBOM CUMYJISITOPA SBJISETCS] BO3MOXXHOCTh MOACIMPOBAHUS pa3JIny-
HBIX pa00YMX CUTYalHil 6€3 UCIIOIb30BAHUS PEAIbHOTO 000PYI0BAHUS, UTO
CHW)KAEeT PUCKHU MOBPEXKACHUS TEXHUKA 1 MUHUMU3UPYET 3aTPaThl HA 00Y-
YeHHUeE.

CuMynsTOp BOCIPOU3BOIUT PEATMCTUYHOE MTOBEJEHUE IKCKAaBaTOPa B
pa3IMuYHBIX yCIOBUSAX pa0boThl. [1o1abp30BaTeNh MOKET OTpaOATHIBATH HABBIKU
yHpaBieHUs] TEXHUKOW MPU BBIMOTHEHUH Pa3HOOOpa3HBIX 3a/a4 Ha CTPOH-
TEJIbHOM IJIOIIAJKE, TAKUX KAK KOMKA KOTJIOBAHOB, BBIEMKA MATEpUAJOB, a
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TaK)K€ MAaHEBPUPOBAHHE B OrPAaHUYEHHBIX NpPOCTpaHCTBax. CUMYISATOP
TaK)K€ YUUTHIBACT BIUSHUE BHEUTHUX (PAKTOPOB, TAKUX KaK MOTOIHBIE yCIIO-
BUS WJIM BPEMS CyTOK, YTO 3HAYHUTEJIHHO MOBBIIIAET PEATU3M U MOMOTAeT
M0JIb30BaTENI0 00Jiee TOUYHO MPEICTAaBIATh ce0e yCiIoBUs paboThl Ha peaib-
HOM CTPOUTENBHOMN IIOIIAIKE.

Jli pa3paboTKK CUMYJIATOPA UCTIOIB30BAINCH TeXHOoruu Unity 3D
u C#, KoTopble IO3BOJISIIOT CO3/1aBaTh BBICOKOKaueCTBEHHbIE 3D-Moaenu u
peann30BbIBaTh (PU3UKY B3aMMOJCHCTBHUS SKCKaBaTOpa ¢ TPYHTOM U JpY-
MMM OObeKTaMHU. Ba)XHbIM acreKkToM pa3pabOTKU cTaja ONTUMHU3ALUA
MI0JIb30BATENBCKOr0 UHTEpQEiica, KOTOPBIM ObLT CIPOEKTUPOBAH C YUETOM
y100CTBa U MOHATHOCTU. DTO MO3BOJIIET 00y4YarOIUMCsl OBICTPO OCBOUTH
CUCTEMY U ¢ KOM(POPTOM BBINOIHATH pa3InyHbIC 3a/1aHus. TakKe CUMYJIs-
TOp MPEAOCTABIIAECT MOAPOOHYIO OOPATHYIO CBSI3b MO pE3yJbTaTaM BBIIOJI-
HEHUs YIPaKHEHH, 4TO TOMOTaeT MOJIb30BaTEI0 YIy4YIlllaTh CBOU HABBIKU
Y JOCTUTATh JIyUIIUX PE3yJIbTATOB.

TecTupoBaHue cCUMyIIATOpA MMOKA3aJ10 €ro BHICOKYIO 3()(PEKTUBHOCTH
B poriecce 00yueHuss. OCHOBHbIE MPEUMYIIECTBA BKIIFOYAIOT:

- be3zonacHOCTh — BOBMOXHOCTH OTpa0aThIBaTh MAHEBPHI U TEXHUKU
paboThl 6€3 prUcKa MOBPEXKIACHUS

~ DKOHOMHUYHOCTb — UCKJIFOYAET HEOOXOAUMOCTh NCIIOJIb30BaHUS J10-
pororo o0OpyI0BaHUS JIJIsT O0yUCHHS

~ Bricokast MoTuBaIusa oOy4daronmxcs — 00y4eHre CTaHOBUTCS OoJiee
UHTEPECHBIM U JOCTYIHBIM.

Takum oOpazoMm, 3D-cuMynaTop SKCKaBaTopa MO3BOJSET 3HAUYU-
TEJIbHO TOBBICUTH KAa4€CTBO MOATOTOBKHU CIIEHUAINCTOB, 00ECIEUYUTh UX
0e30MacHOCTh U CHU3UTh 3aTpaThl HA 00yUYEHHUE, a TAKXKE CO3/1aTh YCIOBHS
11 0osiee TMOKOTrO M MHTEPAKTUBHOIO MOAX0/1a B 00yUEHHUU.

YK 004.056.55
Cryn. J.U. ITynko
Hayu. pyk. accucr. [I. B. CazonoBa
(xadenpa nHPOPMALMOHHBIX cUcTeM U TexHoJoruii, BI'TY)

AHAJIN3 UCITOJIB30BAHUS TEXHOJIOI U1 MU
IHPU ATAKAX HA UTHOPOPMAIINOHHBIE CUCTEMbI

CoBpemeHHble MH(POPMAITMOHHBIE CUCTEMbI BCE dYallle CTAHOBSTCS
00BbEKTaMM aTaK, B KOTOPBIX 3JOYMBIIIJICHHUKHA MPUMEHSIOT MEPEIOBhIC
TexHoJoruu uckyccrseHnoro unreswiekra (MN). Mcnonp3zoBanne MU B ku-
Oeparakax MO3BOJISIET 3HAYUTEIIBHO MOBBICUTH UX 3P(HEKTUBHOCTH, ABTOMA-
TU3UPOBATH IPOLECCHI B3JI0MA, COKPATUTh BPEMSI HA MOATOTOBKY aTak W
00OMTH TPATUITMOHHBIC CUCTEMBI 3aITUTHI.
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B nannoii paboTe paccMaTpuBarOTCS OCHOBHBIE METO/IbI IPUMEHEHUS
WU B aTakax Ha WH(OPMALIMOHHBIE CUCTEMBI, a TAKKE BO3MOXKHBIE CITOCOOBI
IIPOTUBOACHCTBHS.

N MOkKeT 3HAYUTENBHO YCKOPUTH IIPOLIECC B3JIOMA NIAPOJIEU € IOMO-
IbI0 HelpoceTell. Taknue cucTeMbl aHATU3UPYIOT PACIPOCTPaHEHHBIE T1a0-
JIOHBIL, IPEICKA3BIBAIOT BEPOSTHBIE MAPOJIU MMOJIb30BATEIEH U aJallTUPYIOTCS
K MEXaHM3MaM 3alllUThl, TAKUM KaK 3aJ€PKKU [P BBOJIE MAPOJISI U CUCTEMBI
CAPTCHA. HekoTopsle MPOABUHYTHIE MOJICIIH JaXe CIIOCOOHBI MOI0UPaTh
MapoJii Ha OCHOBE aHaIM3a MyOJIMYHBIX JAaHHBIX O YEJIOBEKE, BKIIOYAs €ro
npouIId B COIUATBHBIX CETSIX.

ANTOPUTMBI MAIIMHHOTO 00YYEHUSI aHATTU3UPYIOT TTOBEACHHE JKEPTB,
ananTupysi cOOOIEHUs TaK, YTOObI OHU BBITJIAJIETH MAaKCUMaIbHO JOCTO-
BepHO. Yar-00Thl Ha ocHOBe MU MOryT BeCTH MEpenucKy c >KepTBami,
yOex1asi UX pacKpbITh KOH(QUICHIINATbHBIC JaHHbIE, TexHooruu deepfake
MO3BOJISIIOT NOJIEBIBATH F0JIOCA U JAXKE BUACOU300paKEHUs, CO3/1aBast UJl-
JIF03UI0 OOILLEHUS C peaIbHBIMU JIFOIbMU, TAKUMH KaK KOJIJIETH WU PYKOBO-
auTend. JTo Aenaetr GUuIuMHr emé 0osiee OMacHbIM, MOCKOJBKY MOJIb30Ba-
TEJIU CKJIOHHBI JIOBEPATH 3HAKOMBIM JIMLIAM U TOJIOCAM.

CoBpeMeHHbIE MOJICIN pacliO3HaBaHUs M300pa)KEHUH, OCHOBAHHBIE
Ha TJIyOOKMX HEUpPOCETs X, MOTYyT OOXOJUTh TPAAUIIMOHHBIE CUCTEMBI
CAPTCHA, 4T0 no3BOJISIET aBTOMAaTU3UPOBATh PETUCTPAINIO (DATTBITUBBIX
AKKAYHTOB U BBIIIOJIHEHUE BPEJOHOCHBIX JEUCTBUN Ha cauTax. bonee toro,
3JIOYMBIIUICHHUKH HCHOJIb3YIOT TI'E€HEPATUBHBIE COCTS3aTENIbHbIE CETH
(GAN) myist co3gaHusi HCKYCCTBEHHBIX M300paXKEHHUM U TEKCTOB, KOTOPHIE
MoryT obxonuth naxe cioxusie CAPTCHA, ucnons3yroniue moBeneHye-
CKU aHanu3 Ui ayauodaiiisl. HoBble METOIbI aTaKH TaK>KE BKIIOYAIOT UC-
M0JIb30BaHUE O0OTOB, UMUTUPYIOUIUX MOBEAECHUE PEATBHOTO MOJIb30BATENS,
HarpuMep, TUIaBHbIE IBUKEHUS MBIIIU U 33JIEPKKU MEXKTy HOXKaTUSIMU KJ1a-
BUIII, YTO 3aTPYJIHAET UX OOHAPYKEHUE CUCTEMAaMH 3alllUTHI.

3JI0yMBIIIUICHHUKH MOTYT TIPUMEHSTh METOJIbI aTaKk Ha MOJCIH Ma-
IIMHHOTO OOyYeHUs, BKJIIOYAash BHECEHUE HCKaXKEHU B OOydYaroulue Bbl-
O6opku (data poisoning) WM CO3JaHWE MPOTUBOJICHCTBYIONMIUX MPUMEPOB
(adversarial attacks), mo3BoJITFOIITIX 0OMaHBIBATh CHCTEMBI pAacIIO3HABAHUS
JIUII, TEKCTOB WJIM BPEIOHOCHOTO KojAa. ATaku Tuma data poisoning mo3Bo-
JISTIOT BCTPaWBaTh BPEAOHOCHBIC TaHHBIC B O0yYarOIIe BEIOOPKH, YTO MPH-
BOJIUT K HEMIPaBWJIBHBIM PEIICHUSM MOJesieil. DTO 0COOEHHO OIMacHO B CH-
creMax, rae MM ucnonb3yeTcst A1l IPUHITUS KPUTUUECKU BAXKHBIX pellie-
HUH, HanpuMep, B (PMHAHCOBBIX WM METUITMHCKUX MpuiiokeHusix. [Ipotu-
BOJICUCTBYIOLIME IPUMEDPBHI, CO3aBaEMbI€ C IIOMOILBIO HEUPOCETEN, ITO3BO-
JSIOT 3JI0YMBIIIJIEHHUKAM 3aCTaBUTh MOJIENb KIAcCU(DUIMPOBATH OOBEKT
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OLIMOO0YHO, YTO MOXKET MPUMEHATHCS AJIsi 00X0a CHCTEM OMOMETPHUUECKOM
ayTeHTU(UKALUU WK OOHAPYKEHHS BPEJOHOCHBIX MPOTPaMM.

N moxkeT aHanm3upoBaTh UCXOIHBIN KO IIPOTPaMM U CETEBBIE IIPO-
TOKOJIBI, BBISIBIISISL c1abble MecTa ObICTpee, UeM 3TO JIETar0T TPAIUIIMOHHBIC
UHCTPYMEHTHI CKaHUPOBaHUsA. [ 'eHepaTUBHbIE MOIETTH CIIOCOOHBI HAXOAUTh
HOBBIE THIBI YS3BUMOCTEH, KOTOpPbIE paHee He ObUIM JOKYMEHTHPOBAHBI.
Hanpumep, anroputMbsl MallMHHOTO 00yUY€HUsI MOTYT OOHApYKUBATh JIOTH-
YeCKUE OIIMOKM B IMPOrPaMMHOM KOJE, MPEJCKa3bIBaTh MOTEHIMAJIBHBIC
TOYKHM BXOJa JUIS aTaKk U AK€ T€HEpUPOBaTh SKCIUIOMTHI ISl UCIIOJIb30Ba-
HUSI OOHAPYKEHHBIX ySI3BUMOCTEM.

JUIsL 3aIlIMTHl OT aTakK, MCHOJIB3YIOIIMX MCKYCCTBEHHBIA MHTEIIEKT,
TpeOyeTCsl KOMITJIEKCHBIM MOAXOI:

— PasButue UM-cucrem s kubepbe3onacHoctu. Mcnonb3oBanue
MalIMHHOTO 00YY€HUs IJis1 BBISIBJICHUS MMOAO3PUTEIbHON aKTUBHOCTH, aHa-
JM3a ceTeBOro Tpaduka 1 MPOrHO3UPOBAHUSA YIPO3.

— MmHorodaxTopHas ayreHTUpUKaLus. BBeneHne OnoMeTpuiaeckux
U TOBEACHUYECKUX (DAKTOPOB 3aLIUTHl CHUKAET BEPOATHOCTH YCIEUIHOTO
B3JIOMA I1apOJIs.

— OOyuenue nons3oBarenei. [lopienne nudpoBoil rpaMOTHOCTH
MIOMOTAeT CHUKATh PUCKH YCIIEIIHbIX (DUIIMHTOBBIX aTak.

— CosepuieHctBoBanue CAPTCHA. BHenpeHue IHHaAMUYECKHX
METOJIOB ayTEHTU(PUKAIIUU 1 aHATIN3 MOBEICHUS MOJIb30BaTEIS.

— 3ammTa Mojeliel MamMHHOTO o0yueHus. PazpaboTka ycroituu-
BBIX apXUTEKTYp, 3alI1Ta 00Y4aIOIIMX JAHHBIX U IPUMEHEHHE METO/I0B Jie-
TEKLUU POTUBOJACUCTBYIOIINX aTaK.

BaxxHo pa3BUBaTH MEPENOBBIE CUCTEMBI 0O€30MAaCHOCTH, MOBBIIIATH
OCBEIOMJIEHHOCTD MOJIb30BATENEH U MPUMEHATh KOMIUIEKCHBIE CTPAaTETUN
3allUThl, YTOOBl MUHUMHU3UPOBATH PHUCKU AaTaAK, HCIOJB3YIOUIUX HCKYC-
CTBEHHBIM UHTEJICKT.

VJIK 004.056.55
Cryn. A.A. becremsinnkoBa

Hayu. pyk. accucr. [I. B. Ca3oHoBa
(xadenpa HHPOPMALIMOHHBIX cUcTeM U TexHoJoruii, BI'TY)

AHAJIN3 HINPPOB, UCITOJIB3YEMBIX B JIUTEPATYPHBIX
HNPOU3BBEAEHUAX

Kpunrorpadust urpaet BaxHyro pojib B o0ecreueHnn KOH(UIEeHIIN-
QIbHOCTU W UEIOCTHOCTU MHpoOpMaluu. B Xyd0KeCTBEHHOW JUTepaType
U Pbl UCHOIB3YIOTCS KaK JEMEHT CIOKETa, CPEACTBO KOAUPOBAHMS Tall-
HBIX MOCTIAHUH U CIOCO0 JEMOHCTpAIlMK yMa TiepcoHaxeit. PaccmoTpens! He
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TOJIBKO JIUTEPATYPHBIC IPUMEPHI MU(POB, HO U UX MIPUMEHEHUE B HHPOP-
MaIMOHHOW 0€30MMaCHOCTH, BKITIOUAs X YCTOMYMBOCTh K KPUTITOAHAIINZY.

Hlugp Ambaw 6 pomane /[pua bpayna « Koo oa Bunuuy.

Mupp Atbam — 3T0 mpocTasi CUCTEMa 3aMEHbI, B KOTOPOH IepBas
OykBa andaBuTa MEHSETCS Ha TOCICTHIOI, BTOpas Ha MPEATOCIEIHION
U Tak jgainee. B natuHckom andaBute A 3ameHsieTcs Ha Z, B Ha Y u Tak na-
jgee. DTOT METOJ HMCHOJb30BAJICA B JAPEBHEEBPEHCKUX TEKCTaX, BKIHOYAs
bubnuro. Jlns nemmdpoBanus BBINOTHAETCS 0OpaTHOE IpeoOpa3oBaHue.

Iloocmanosounwiti wiugp 6 pacckaze I0zapa Ilo «3on0moii HcyK».

B pacckasze onucan kpuntorpadudecKkuii METO peuIeHus: MPOCTOTro
mudpa moICTaHOBKH. 3amudpoBaHHOE TTOCIaHUe cOcTOsu10 U3 203 cuMBO-
JIOB:

53117305))6%;4826)41.)41);806*;481860))85;11(;: 1*8783(88)5* ;4
6(;88*96*7:8)*1(;485);5*2:*1(;4956*2(5*—
4)88*;4069285);)6718)411;1(19;48081;8:8%

1;48785;4)4857528806*81(19;48;(88;4(1734;48)41;161;:188;17;
['maBHBIN TEPOW aHAIM3UPYET YACTOTY CHUMBOJOB. B aHrmiickom
nuchbMe caMast yactasi OykBa — e. [10CKoJIbKYy 3HaK 8 BCTpeUyaeTcs B KPUIITO-
rpaMMe yaiie apyrux, Jlerpan npuHuMaer ero 3a OyKBY e aHTJIMHCKOTO ali-
daBura. /{75 mpoBepKU CBOEH TUIIOTE3bI OH TPOBEPSET, BCTPEUACTCS JIU TOT
3HAK JBAXIbl MOJPSA, MOTOMY 4YTO B aHIVIMMCKOM OyKBa € OYEHb YacTO
yaABauBaeTca. XOTs KpUIITOrpaMMa HEBEJIWKa, MOCJIEeI0BATEIbHOCTh &8
BCTpEYaeTcs B HEl 5 pa3, 4TO KOCBEHHO MOATBEPK/1aeT BHIOPAHHYIO TUIIO-
TEe3y.
AHanornyHo OBUTN PaCIIO3HAHBI OCTAILHBIE CUMBOJIbI, TaB KOHEYHBIN
KIr04 K mudpy. PacimdpoBannsiii andaBut npeacTaBieH Ha pucyHke 1.

Cumeon 8 ; 4 £ ) * 56 (1 +09 2:37?2?197TT—.
Bykea e f h|o|s|nja|i|r|f d/l mbyguvc | p

Pucynok 1 — IlIugp B pacckase Iarapa Ilo «3010T0H KyK»

Takum oOpazoMm, B pacckaze «30J0TON JKYK» ONMUCHIBAETCS MPOCTEH-
U IT0/ICTAHOBOYHBIN MIU(P 1 YACTOTHBIN aHAJIN3, UCITOIb30BABIITUNACS IS
ero B3yioma [2].

Hlugp acmponocuveckux u 300UaAKANbHBIX CUMBOJIO8 8 pomane Ym-
bepmo Ixo «Hms po3vly.

B pomane «mMst po3e1» YMOEpTO IKO UCIIOJIB30BAH aCTPOJIOTMYECKUM
mndp, OCHOBaHHBIN Ha 3aMeHe OYKB JJATUHCKOTO anaBuTa 3HaKaMH 301~
aka 1 HeOecHbIX Ten. JlaHHBIM MeTo mpeAcTaBisieT co0oi BapuaHT mudpa
MOJICTAHOBKH, IJIe KaXXJOMY 3HaKy COOTBETCTBYET OIpe/iesieHHas OyKBa ajl-
(daBwuTa.

146



B cucreme 3anerictBoBaHbl 12 3HAKOB 301MaKa U 8§ ACTPOHOMHUYECKUX
CUMBOJIOB (5 IJIaHeT, 2 cBeTUJIAa U 3eMJIsl), UTO B CyMMe AaeT 20 yHUKAJIbHBIX
3HakoB. Ompe/eNieHHbIe CHMBOJIBI 3aMEHSUIN JIATUHCKHUE OYKBBI B TEKCTE, HO
HEKOTOpbIe OYKBBI MOTJIM MOBTOPSIThCs (Hampumep, «U» u «V» o0o3Haua-
JUCHh OJHUM 3HAKOM). [ pacim@poBKU MCTIONB30BAIICS MPUHITUIT TPaIH-
IUOHHOTO TOpsI/IKa CJIEJOBaHMs IUIAHET M 3HAKOB 30/lMaKa, HAuuMHas C
Tenbla (BeceHHEro PaBHOAECHCTBUS). PacmpeneneHne 3HAKOB MO TEKCTY
MIO3BOJISLJIO BBISABIISATH MOBTOPSIOLIUECS CUMBOJIBI, YTO TIOMOTAJI0 BOCCTAHO-
BUTh nopsaok OykB. llIugp npeacrasien Ha pucyHke 2.

OOMOVfe X
SPYX
OSM, § QO

Pucynok 2 — llIngp B pomane YMOepTo Ixo «MMs1 po3bp»

Hlugp 6 pomane [opna bpayna «Aneenvt u Jlemonsiy.

B «Awnrenax u Jlemonax» Jlpna bpayHa ucnosb3yercst amOurpamma —
0coObIH Tpaduyeckuii mudp, B KOTOPOM CIOBO HIJIM CUMBOJ MOKHO TTPOYH-
TaTh OJIMHAKOBO Mpu oBopoTe Ha 180 rpagycoB. IToT B mudpa 6611 pas-
paboTaH peaabHBIM XYI0)KHUKOM JI>KOHOM JISHTIOHOM, KOTOPBIN CO3/1aBa
aMOUTpaMMBbI J1J1s1 KHUTH.

['maBHbIN Tepoii, mpodeccop PobepT JIrHrnon, oOHapyKUBaET TauH-
CTBEHHBII CHMBOJI, HAUEPTAaHHBIM Ha TeprameHte, — ciaoBo «llluminatiy.
AmMOurpamma mnpeacTaBieHa Ha pUCyHKe 3.

Iumingfi

Pucynok 3 — Amourpamma «Illuminati»

AMOUTpaMMBbI CIIOKHBI B CO3JJaHWH, HO HE OOCCICUYMBAIOT 3AIUTY
oT B3nioMa. OHU UCHOJIB3YIOTCS B UCKyCCTBE U Au3aiiHe. B pomane [[pHa
bpayna 3TOT METOI MPUMEHSAETCSA KaK 4aCTh CHMBOJIMYECKOTO KBECTA.

Kpunrorpadust siBiasieTcss MHTEPECHBIM MIPUEMOM B JuTepatype. JIu-
TepaTypHbIC TPOU3BEACHUS UCIOJIB3YIOT IMUGPHI HE TOJBKO KaK 3JIEMEHTHI
CI0’KETa, HO M KaK CPEJCTBO IEMOHCTPALIMM UHTEIJIEKTYaIbHBIX BO3MOMKHO-
CTEU TepOoEeB.

147



YK 004.056.55
Cryn. A.A. becteMsHrkoBa

Hayu. pyk. accuct. /[.B. CazoHoBa
(xadenpa nHGOPMAITMOHHBIX CUCTEM H TeXHOJorHi, BI'TY)

CPABHI/ITEUJILHI)II?'I AHAJIN3 AJITOPUTMOB IIN®POBAHUA
IVIEUDEPA, BEPHAMA, BUZKEHEPA U KAPJTAHO

Kpunrorpadust urpaer kio4eByr0 pojb B 3aliuTe HH(pOpMAINH,
U BBIOOp anropuT™Ma mudpoBaHus HAPSIMYIO BIMSIET Ha 6€301MacHOCTb JaH-
HbIX. B 1anHOo# paboTe MpOoBOAUTCS CPABHUTEIBHBINA aHAIN3 YETHIPEX METO-
noB: mudpa Buxenepa, mudppa Ilneitdepa, mudpa Bepnama u pemérku
Kapnano. Kaxnpiii 13 HUX UMEET yHUKaJIbHbIE OCOOCHHOCTH, ONPEAEIISIIO-
[[Ue UX KPUIITOCTONKOCTh, 0071aCTh IPUMEHEHUS U YA3BUMOCTH.

Hlugp Buocenepa [1]. lludp Buxenepa — 310 monuandaBUTHBIN
g p MOJACTAHOBKHU, KOTOPBIH SIBISIETCS YCIOKHEHHOM Bepcuel mudpa Le-
3aps. B HEM ana mm@poBaHus MCHONB3YyEeTCsl KIOYEBOE CIOBO, KOTOPOE
ONpENENAeT CABUT I KaXKIOr0 CHMBOJIA OTKPBITOro Tekcra. Hampumep,
npu mudpoBanuu ciaoBa «KATTACKATDAWN» ¢ kimrouom « LEMONY mo-
ayanthes « LXFOPVEFRNHRYy. Kaxknas OykBa kiiroda onpeensieT CIBUT B
andasure: A (0)+L (11) -» L (11), T (19) + E (4) — X (23) u tak nanee.
DTOT MeToA 00J1aJaeT PSAAOM NPEUMYILECTB: OH YCTOMYMB K MPOCTOMY Ya-
CTOTHOMY aHaiu3y (B oTinuue oT mudpa [le3aps) u jgerko peanusyercs
Jnaxe BpyuHyr. OQHAaKO P KOPOTKOM WM MOBTOPSIOLIEMCS KIIKOYE OH
CTAaHOBUTCS ys3BUM K arake Kasucku u merony Kupxroda. dopmyna

mudpa:
Ci = (Pz + Ki mod len(K)) mod N,

rae C; — cumBos WUppPOTEKCTa, P; — CUMBOJ OTKPBITOrO TeKCcTa, K — KITtoy,
N — MoutHOCTb ajdaBuTa.

Hlughp Ilnevihepa. bonee COBEPIICHHBIM METOJIOM SIBIIICTCS IIHQP
[Ineiidepa, OCHOBaHHBIN Ha UCIOJIB30BaHUU OuUrpamMm. M3o0peteH B 1854
roly aHTIUHCKUM (pru3mkoM Yapiap3oM YUTCTOHOM. AJITOPUTM HCIIONB3YET
KBajpar 5x5, 3anonHeHnbiit OykBamu. [lludpoBanue mponcxoaut myTém 3a-
MEHBI TIap CUMBOJIOB TIO OTIPEACIIEHHBIM TIPaBUiIaM: €CJTH OYKBBI HAXOIATCS
B OJHOM CTPOKE, OHM 3aMEHSIOTCS HAa COCEHHE CIpaBa; €CIU B OJHOM
CTOJIOIIE — HAa HIKHKE; B OCTAJIBLHBIX CIy4dasx 00pa3yloT MPSIMOYTOJIbHUK, U
OepyTcs MPOTHUBOIIOJIOKHBIC YIJIBI.

DTOT METOJI 00J1aJ1aeT MOBBIIICHHOW YCTOMYHUBOCTHIO K YaCTOTHOMY
aHaJIN3y, TaK KaKk 3aMEHSIET Mapbl CUMBOJIOB. OJTHAKO OH YyA3BUM K aTakam
Ha OCHOBE U3BECTHOT'O OTKPHITOTO TEKCTA U TPpeOyeT NMpeIBapUTEIbHOM MO-
rotoBku Tadmuibl. [lo cpaBuenuro ¢ Buxenepowm, Ilneitdep ycroitunpee
K YaCTOTHOMY aHAJIM3Y, HO CJI0KHEE B pealu3alyu.
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Hlugp Beprnama. N306peten B 1917 romy. CoBepiieHHO HHOM MOJ-
xoJ neMoHcTpupyet mudp Bepnama (ogHOpa3oBelil 6710KHOT), 0OecreyrnBa-
IOIUH a0COIOTHYIO KpUNITOTpahpuuecKyro CTOWKOCTh. B 3TOM MeToe Kax-
JBIA OUT OTKPBITOTO TEKCTa CKJIAJbIBACTCS C OMTOM CIydyalHOTO KII0Ya C
nomonipio onepanun XOR. Hampumep, nias mmdpoBanus OyKBBI «A»
(01000001) ¢ xkmrouom 10011010 momygaem mudpotexet 11011011.

['maBHOE MPEUMYIIECTBO 3TOTO METO/1a — €r0 a0CONIIOTHAsE CTOMKOCTD
pu COOTIOACHUN TPEX YCIOBUMN: KITFOY JOJDKEH ObITh UICTUHHO CIIyYalHbIM,
UCIIOJIb30BaThCS TOJIBKO OJIMH pa3 U OBITh PABHBIM M0 JIJIMHE COOOILEHUIO.
OpHako Ha MPaKTUKE 3TOT METO]T HETIPAKTUUEH JJIs1 O0JIbIIUX 00BEMOB AaH-
HBIX, TaK KaK TpeOyeT nepegadyu Kida, CPaBHUMOI'O 110 pa3Mepy ¢ CaMHUM
COOOILIEHUEM.

Cxema nepeniauu coOOIEHNI C UCTIOIb30BaHUEM U POBAHUS METO-
noM BepHama nokazana Ha puc.1 [3].

HocRed0eamenbiochh

P

x y=x Ok y Ok=x

L -

TEKCT TEKCT
HIugpoearue Pacuupoeane

Pucynok 1 — Cxema mmdpoBanus u pacuingpoBaHus coo0IeHuit
no meroay Bepnama

Pewemra Kapoano. llpennoxena B 1550 rony J>xeponamo Kapnano
[4]. Pemierka Kapaano npeacraBisieT co0oii ckopee MeTo1 creraHorpaduu,
YeM KJIACCUYECKOTO MIU(PPOBAHHUS.

DTOT METOJ OCHOBAaH Ha MCHOJb30BAHUM TpadapeTa ¢ OTBEPCTUAMM,
KOTOPBIN HAKJIa/IbIBAETCA HA TEKCT, & BUAUMbBIC Yepe3 OTBEPCTHUSI CUMBOJIBI
00pa3yroT cekpeTHoe coobIeHue. Hampumep, mpu HaJI0KEHUH PEIICTKH Ha
TekcT «JJOMA YIOTHO» moryT ObiTh BbIienieHbl OykBhI [, O, H, o6pa3y-
rorue ciioBo «JIOH».

['1aBHOE TOCTOMHCTBO 3TOr0 METOJIa — MPOCTOTA MCIHOJBb30BaHUS U
BO3MOXXHOCTh KOMOMHHUPOBAHUSI C IPYTUMHU MeTojgamMu mm@poBanus. O-
HAKO OH KpalHe ysI3BUM, €CITU 3JI0yMBIIINIEHHUK Y3HAeT MIa0JI0H pEelETKH U
ee TMOJIOKEHHE, U TOJXOAUT TOJIbKO JIi KOPOTKHUX COOOIIEHHUH, Tak Kak
CJIOXHOCTbH U (pPa — COUMHUTH MACKUPYIOUTUH TEKCT TaK, YTOObI OH BBITJIS-
JIe CBSI3HO M €CTECTBEHHO. AHAJIU3 BBIIIE MPEICTABICHHBIX AITOPUTMOB
npejacTaBlieH B Tadnuie 1
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Tabauna 1 — AHaIN3 AJITOPUTMOB

Kpurepuii Buxenep [Tneiidep Bepuam Kapnano
Tun mmgpa Homangasur- burpamMHbIii HoroxoBerit Tpadapernsiii
p HBit P (XOR) papap
Kpurnrocroii-
P Cpenmsist Cpenmsist AbGcomoTHas Huskas
KOCTb
YacToTHBIN M3BecTHBIN [ToBTOp YranpiBanue
Va3Bumoctu
aHaIM3 TEKCT KJII0ua peLIeTKU
CnoxHOCTh
O(n?) O(n?) HeBo3moxen O(n)
B3JI0OMa
Kopotkue Cekpernble Pyunoe
[IpumenumocTs P TexcTsl P i
COO0IIEHHS JTAHHBIE mmpoBaHue

[IpoBensi cpaBHUTEIBHBIM aHATU3 3TUX YETHIPEX METOIOB, MOXKHO
caenath cieayromue BeiBoAbl. [udp Brkenepa octaérest xopomnmm BeI0O-
poMm Juist 6a30BOi 3aUTHI HH(GOPMAIIUU, 0COOEHHO KOT/Ia Ba)KHa MPOCTOTA
peanuzanuu. [udp [lneiidepa obecneunBaeT 0osiee BEICOKUI yPOBEHD 0€3-
OIMACHOCTH 3a CUYET MCIOJIb30BaHUsI OUrpamMm, HO TpebyeT OoJiee CIOKHOM
noarotoBku. [1Indp BepHama sBiseTcs eTMHCTBEHHBIM U3 PaCCMOTPCHHBIX
METOJ/IOB, O0OCCIICUMBAIONTUM a0COIOTHYIO KPUNTOTrpaduUIecKy0 CTOM-
KOCTb, HO €T0 MPAKTHIECKOE MPUMEHECHNE CHIIPHO OTPAaHUYICHO M3-3a TPeOO-
BAHUU K KIIIOYY.

Pemerka Kapaano npencrasisier B 00Jblel CTENEHU HCTOPUUYECKUIMA
WHTEPEC U MOXKET UCIOJIb30BAThCS CKOpPEE IS COKPBITHS (DaKTa mepeaavn
COOOIICHHMS, UEM ISl €70 KPUITOrpaphUIECKOM 3aIUTHI.

JINTEPATYPA

1. [udp Buxenepa [DnexkTpoHHbIl pecypc| / I'maBHas crtpa-
Huna — Pexxum noctymna: https://ru.ruwiki.ru/wiki/llludpp Buxenepa — [lata
noctyna: 30.03.2025

2. [Mudp Ilneripepa [DnexrponHsii pecypce] / ['maBHas crpa-
Huna — Pexxum noctyma: https://ru.ruwiki.ru/wiki/Iludp_ Ilneiidepa — dara
nocryna: 30.03.2025

3. [[Indp Bepunama [DnekTpoHHbIi pecypc] / I'maBHas cTpaHuIa —
Pexxum poctyna: https://lektsii.org/13-85247.html — Jlara pocryna:
30.03.2025

4. Pemerka Kapaano [OnexTponnsiii pecypc|/ I'maBHas cTpanuia
— Pexum poctyna: https://fb.ru/article/544483/2023-reshetka-kardano-
opisanie-osobennosti-vidyi — [lata noctyna: 30.03.2025
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CPABHUTEJIbHBIN AHAJIU3 ITPOTOKO.JIOB
AYTEHTU®OUKALIUU: JIWT, OAUTH, SAML

CoBpeMeHHbIE BeO-TPUIIOKEHUS U HU(DPOBBIE CEPBUCHI TPEIbSIBISIOT
BBICOKHE TpeOOBaHHS K oOecreyeHHI0 0e30MacHOCTH MOJIb30BATEIbCKUX
naHHbIX. OHUM U3 BaXKHEUIINX KOMIIOHEHTOB MH()OpMaIIMOHHOW Oe3omac-
HOCTHU SIBJISIETCS Ay TEHTU(UKALIKS — IPOLIECC TPOBEPKHU MOAJIMHHOCTHU MOJb-
30BaTeNs Mepes NpeloCTaBICHUEM J0CTyla K cucTeMe. PazBuTue TexHouo-
Ml NPUBENIO K MOSBICHUIO MHOKECTBA IMPOTOKOJIOB ayTEHTU(UKAIIVH,
Cpelld KOTOpbIX HauOoublee pacnpoctpanenue noayuuminn JWT, OAuth 2.0
u SAML. Kaxaplii U3 3TUX NPOTOKOJIOB pelIaeT 3aJa4l UACHTU(PUKALINH
Y aBTOpHU3aLMU T10-CBOEMY, B 3aBHCHUMOCTU OT apXHMTEKTYphl, MaciiTada
Y Ha3HA4Y€HUs UH(HOPMALMOHHON CUCTEMBI.

JWT (JSON Web Token) — ato otkperthiii ctangapt (RFC 7519),
npeIHa3HaYeHHbIN Ui Oe30macHoi nepeaadn HHGOpMALUK MEXIY ydacT-
Hukamu B Buge JSSON-o0bekTa. TokeH cOCTOUT U3 TPEX YacTel: 3arojoBKa,
MOJIC3HOM HArpy3Ku U kpuntorpaduueckoi noanucu. OTHUM U3 KIIFOUEBbIX
npeumymiects JWT sBisieTcss aBTOHOMHOCTB: IMOCJE ayTEeHTU(PUKALMU
II0JI30BATEJISI CEPBEP BO3BPAILAET TOKEH, KOTOPBIA MOXKET MCIOIb30BATHCS
0€e3 MOBTOPHBIX 3alIPOCOB K CEpBEPY. DTO CHUKAET HArpy3Ky Ha cepBep U
MOBBIIIAET CKOPOCTh OTKJIMKA cucTeMbl. OIHAKO MpU Ucnoyib30BaHuu JWT
HEOOXOAMMO YAENSITh BHHMAaHHE O€30MACHOCTH TOKEHOB — HalpuUMep,
npenoTBpanieHuto ux kpaxu (token hijacking) u moBropHoro mcnonb3oBa-
HUSL.

OAuth 2.0 — 5T0 IpOTOKOJI aBTOPU3ALINH, TPEAHAZHAYEHHBIN 1151 Je-
JIETUPOBAHUA IOCTyNA K 3alUIIEHHBIM pecypcaM 0e3 He0OX0IMMOCTH pac-
KPBITHS YYETHBIX JAHHBIX TIOJIb30Barelsl. B apxurektype OAuth ygacTByroT
CepBEp aBTOpU3ALIMH, KIMEHT U pecypcHbIi cepBep. KineHt nosyvaer orpa-
HUYEHHBIE TOKEHBI 10cTyna (access tokens) v, mpu HEOOXOIUMOCTH, TOKEHBI
obnosiyieHus (refresh tokens). IIpoTokon mogaepkxuBaeT pazHble ClIEHAPUU
ayrentudukanuu, Bkitodas Authorization Code Flow, Implicit Flow, Client
Credentials Flow u Resource Owner Password Credentials Flow. Onaum u3
rJaBHBIX TOCTOMHCTB OAuth siBisieTcst ero yHUBEpCaIbHOCTh U aAKTUBHOE
NpUMEHEHUE B HKOCHMCTEeMax KpymnHbix kommnanui: Google, Facebook,
GitHub, Microsoft u npyrux.

SAML (Security Assertion Markup Language) npencrasisieT coooi
XML-opueHTUpOBaHHBIN CTAaHAAPT Jj1s1 OOMEHA JTAHHBIMU 00 ayTeHTH(PUKA-
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MW ¥ aBTOPHU3AIMN MEXITY TOBEPEHHBIMHU qoMeHaMu. OCHOBHBIMHU Y4acT-
HUKaMH SBISIOTCS npoBaiaep uaeHtudukamuu (IdP) u mposaiinep ycmyr
(SP). OnHoli u3 KJIOYEBBIX BO3MOXKHOCTE SAML sBisieTcss moanepikka
texHosorun SSO (Single Sign-On), mo3BoJisAONIEH MOIB30BATENIO MOTY-
4aTh JOCTYI KO MHOXKECTBY CEPBHUCOB IOCJE OJIHOKPATHOW ayTeHTU(]HKa-
uu. SAML mupoko ucnonb3yeTcs: B KOpIopaTUBHOM cpejie, B TOM YUCIIE B
Active Directory Federation Services, a Takxke B 00pa30BaTEIbHBIX U TOCY-
JApCTBEHHBIX yupexaeHHsX. HegocratkamMu mpoToOKoNa SIBISIIOTCSA CIIOK-
HOCTb HACTPONKHU U TpoMO3aKkocTh XML-hopmara.

CpaBHUTENBHBIN aHAIN3 MPOTOKOJIOB MOKA3bIBAET, YTO BHIOOP KOH-
KPETHOT'O PEIICHUS 3aBUCHUT OT yCJIOBUM npoekTa. JWT OTIMYHO MOAXOIUT
st coBpeMeHHbIX BeO-mpuiiokeHuit ¢ REST API u SPA-apxutextypoit
(Single Page Applications), oco6enno B cBsa3ke ¢ OAuth 2.0. OAuth obec-
NEYMBAET JEJIETMPOBAHHYIO aBTOPU3ALMI0 M THOKOCTh B HMHTETPALMH C
BHEIIHUMU cepBUcaMHu. SAML onTuMalieH g KPYHHBIX OpraHW3aiui C
HEHTPAIU30BAaHHON MOJUTUKON YIIpaBICHUS JOCTYIIOM.

Takum 00pa3oM, KaxKIbIii M3 PAaCCMOTPEHHBIX MPOTOKOJIOB HMEET
CBOM CHJIbHBIE U ciabbie cTopoHbl. JWT obecnieunBaeT IErKOCTh U MacITa-
oupyemoctb, OAuth — ruOkocTh 1 0€30MaCHOCT MPHU PadOTE C TPETHBUMHU
cropoHamu, SAML — ieHTpanu30BaHHOE yIIPABICHUE U €IMHBIN BX0. [Ipa-
BWIbHBIM BBIOOpP MPOTOKOJA ayTEeHTU(UKALMKU JOJKEH OCHOBBIBATHCS
Ha aHaIKM3e TpeOOBaHMI O€30MaCHOCTH, APXUTEKTYPHI CUCTEMBI U XapaKTepa
M0JIb30BATEIBCKOTO B3aUMOICHCTBUA.

JINTEPATYPA

1. I[IpoTokombl ayTeHTUDUKALMK [ DIIEKTPOHHBIN pecypc]|. Pexum no-
ctyna: https://habr.com/ru/companies/dataart/articles/262817/. Jlata no-
cryna: 03.04.2025

2. TIpoTokoJibl aBTOpU3AUK [IDIEKTPOHHBIN pecypc]. Pexum Jo-
crymna: https://habr.com/ru/sandbox/225864/. [lata noctyna: 04.04.2025
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(xadenpa mHGOPMAITMOHHBIX CUCTEM U TexHOJoTui, BI'TY)

CPABHUTEJIBHBIN AHAJIN3 U ®POBAJIBHBIX MAIIIUH:
XEBEPHA, M-209, DJHUI'MA, JIOPEHIIA

[udpoBansHas mamuHa DnBapaa XeOepHa craja MepBoil, Tie mpu-
MEHSJICA POTOPHBIM MeXaHu3M. [Ipu HaxaThnu KIaBUIIM SIEKTPUYECKUU
CUTHaJ MPOXOJUI Yepe3 CUCTEMY POTOPOB C (PUKCHPOBAHHON BHYTpEHHEH
IIPOBOJIKOW, U3MEHsISI MapuIpyT curHaia u mudpys cumsoi. M-209 — nop-
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TaTUBHAsI MeXaHn4yeckas muposanbHas MamnHa apmun CIIA, npumeHsB-
masicsst B0 Bropoit mupoBoii u Kopeiickoil BoiiHax. OHa COJIEPKUT IIECTh
POTOPOB C PA3IUYHBIM KOJIUYECTBOM MOJIOKEHUH, COOTBETCTBYIOIMUX OYyK-
BaMm andaButa. HauanpHOE MOJI0OKEHWE POTOPOB 3a4a€T BHEIIHWMA KITFOY.
[Tpu mudpoBanuu onepaTop BbIOMpaeT OyKBY M TOBOPAUMBAET PYKOSTKY —
pPOTOpBI CIIBUTAIOTCS, MAlllMHA IeyaTaeT 3alu(ppoBaHHYl OyKBY, a CUM-
BOJIBI TPYIIIUPYIOTCA O MATh. 11 paciin(ppOBKU HYHO BBICTABUTbH TY K€
Ha4YaJIbHYI0 KOH(PUTypaLuIio.

HludpoBanpHas MalMHa DHUTMa NMPEACTABIsAET COOOM OAMH U3 ca-
MBIX U3BECTHBIX M 3HAUUTEIbHBIX ATANOB B pa3BUTHH Kpunrorpadpuu. [Ipun-
U paboThl DHUTMBI 3aKJIIOYAJICS B MPOXOXKIECHUU 3JIEKTPUUYECKOTO CHUT-
Haja 4epe3 HECKOJIbKO BPAlIAIOIIUXCs JUCKOB — POTOPOB, KOTOPBIE H3MeE-
HSJIM MYTh CUTHAJAa U TEM CaMbIM OOecleurBaiu MHU(PPOBAHUE BBOJIUMBIX
cUMBOJIOB. OCHOBHAs1 0COOEHHOCTh « JHUTMbD» — BCE 3HAIM aITOPUTM (-
pOBaHUS, HO HUKTO HE MOT N0J00paTh HYHbIM Kitod. [IpuHuun paboTsl
MaluHbl JIopeHia 3akitoyaics B UCHOJIb30BAaHUM HAabopa poTOPOB, KOTO-
pbl€ T€HEPUPOBAIIN MTOCIENOBATEILHOCTH CUMBOJIOB i mndpoBanusa. Ot-
JMYUTENIbHON uepToi JlopeHna ObUIO HaM4Yue HE TOJBKO POTOPOB, HO U
CHENUAIbHBIX NEPEKII0YATENICH, KOTOPhIE U3MEHSIN MIEKTPUYECKYH0 KOH-
durypaimio, TeM caMbIM YCIOXKHSA Tpoiiecc mudppoanus. Kaxmnoe coob-
HIeHHE NIN(PPOBATIOCH C UCIOIb30BAaHUEM YHUKAIBHOIO KIIIOYA.

B pamkax paGoTsl ObUTIO TIPOBEIEHO CpaBHEHUE MIM(PPOBAIBHBIX Ma-
IIMH, KOTOPOE MPEICTABICHO B TaOJIHIIE.

Tabanna — CpaBHeHne MU(PPOBATBHBIX MAILIMH

XapakTepucTuka XebepHa M-209 OHurma Jlopenna
1 2 3 4 5
TpaHa  IpOHC-
Crp pone CIIA CIIA I'epmanus I'epmanus
XOXJACHHUS
Ilepuon wucmons-
pHoA 1920-¢ 1940-1950-¢ | 1920-1945 | 1940-1945
30BaHuUs
. OnektpoMexa- | Mexanuue- | OnekTpome- | DiaeKkTpoMexa-
Tun ycrpoicrsa
HUYECKOe CKOe XaHUYECKoe HUYECKOE
MHoOXeCcTBEH-
Potopsl, Oa-
Mexanusm mug- Porops! + 0oT- | HBIE pOTOpPHI +
Potopst pabaH co
pOBaHMUs paxareinb IepeKIIroya-
CIuIamMu
TEIN
6 (c pa3HbIM 12 (B 3aBucu-
Yucno poropos Heckonbko gucioM cuM- | OO0bIyHO 3—4 | MOCTH OT Bep-
BOJIOB) CHH)
[Toznmmn [Ho3umuu po- | Koudurypa-
Kmtou mmdposa- | Ilo3unuu po- LITBIPEN Ha TOpPOB, CO- | LIUsI pOTOPOB +
HUs TOpPOB poTopax u €IMHEHUS Ha | TepeKiroya-
CIUIIBI MaHENN TEIN
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[TponomxkeHne TabIUIIBI

1 2 3 4 5
Casur no ai- [onmmandasut-
[Mommanda- .
[Tonnandasut- | daButy c mne- . HBIH mdp +
Anaroputm . . BUTHBIH
HBINA HdP pEMEHHOMI dp JIOTIOTHUTEb-
JUTMHOM p HbIE YPOBHU
OueHb BbICO-
. Bricokas
Y CcTOWYUBOCTD K Kas (10
Huzkas Cpennsis (mo B3)IO0MA
B3JIOMY YCIEIIHOTO
ThrropuHrom)
B3JIOMa)
CnoxHOCTb IToBTOpSsIE- Bericokas
OcHoBHOH HenO- [Ipenckazye- HACTPOUNKH, MOCTb KIIIO- CJI0KHOCT,
CTaTOK MOCTh pabOThI | HEIJICKTpHUE- | 4YeH, ommOKu | TpebdoBaTeib-
cKas OIEepaTOpPOB | HOCTh K KITKOUY
Wnenatuuneie
Tousbko npu Pyuynas c N nentuyneie .
Crnioco6 nemud- . HaCTPOUKH PO-
MPABUJIbHBIX TEMHU K€ HACTPOIKHU
POBKH . TOPOB U Iepe-
HAaCTpPOMKax | yCTaHOBKaMH pOTOpPOB N
KIItoyaTenei
[TepBas IIepenocu- CumBon
Camas ciox-
Binustaue na yCTeIHas po- | MOCTb M IPO- | OMOXH, Mac- | o 110 1OSIB
Kpunrorpaduro TOpHAas Ma- CTOTa Ha COBOE IIPHUMe-
p pad p p nenus OBM
HIMHA noJie 60s HEHUe

Bce deThipe MalmHbl UMENU CBOU YHUKAIbHBIE OCOOCHHOCTH U ySi3-
BUMOCTU. XeOepHa 1 M-209 neMOHCTpUPYIOT paHHHE TIOTIHITKH aBTOMATH-
3anmu mudpoBaHus, B TO BpeMs Kak DHUrMa u JIopeHiia npeacTaBisitoT 60-
JIe€ CJI0KHBIE PEUIECHHUS C BBICOKUM YPOBHEM CEKPETHOCTH.

VJIK 004.056.55
Cryn. H.B. ®unon

Hayu. pyk. accucr. /1.B. Ca3zonoBa
(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHOJoTui, BI'TY)

AHAJIM3 JIMHI'BUCTHYECKOI'O HIN®PA PAJIUCTOB
HABAXO

B ycnosusix Bropoit muposoit BoitHbel CIIIA pazpaboTtanu yHUKab-
HBIN MeTo/ mu(poBaHus — IMHTBUCTHYECKUH Ko HaBaxo, co3paHHbIi npu
y4aCTUM HOCUTEJIEN sA3bIKa IuiemMeHn Hasaxo.

Orot mmdp, usBectHbll kak «Windtalkers», ucnonb3oBas ycTHYIO
peub JUIsl Iepeiaun CeKPETHBIX COOOIIEHUH, COYeTast CJI0KHYIO0 TPaMMAaTUKY
s3pika HaBaxo u criennanbHble KOJ0BbIE TaOJIULIBI.

SI3BIK, HE MMEIOIIUN NMUCBMEHHOCTU U COIAEPIKALIMM 3BYKH, OTCYT-
CTBYIOIIIME B €BPOMEHCKUX sSI3bIKaX, 00J1a71a1 THOKOM CUCTEMOM TJ1aroJIbHBIX
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dbopM, 4TO nenano ero uaeadbHBIM JIA 3alUThl HHGQOPMALUU. DTH CBOM-
CTBa SI3bIKa CTAJIM KIFOYEBBIM (PaKTOpoM ero 3(H(PEeKTUBHOCTH B PO KPHUII-
TOrpapuuecKoro HHCTPYMEHTA.

Kaxnmas OykBa aHrimiickoro andaBuTa KOIUPOBAIACh CIIOBOM
Ha s13p1ke HaBaxo (Hanmpumep, «a» — ounu (10710K0), «o» — yacu (MypaBeit)),
a BOCHHbIE TEPMHUHBI 3aMEHSIIUCh MeTadopaMu: CaMoJIeT-00MOapIMPOBIIHUK
0003HayasCs Kak «COBa», TaHK — KakK «4uepernaxa». Takoi moIxo 1 HCKITIoYal
NpsIMYIO CBSA3b MEXJY HCXOIHBIM COOOIIEHHWEM U €ro KOJOBOW BepcueH,
YCIOXKHSS JEIIU(PPOBKY.

Kpunrocroiikocts mmdpa obecrieunBanach s3bIKOBOM YHUKAJIbHO-
CTbI0, KOHTEKCTYaJIbHOM TMOKOCTBIO U OTCYTCTBUEM MaTE€MaTHUYECKONH MO-
J€JIH, YTO JIEJaJ0 €ro HEAOCTYIIHBIM Ul CTaHAAPTHOI'O KPHUIITOAHAIU3A.
Hu ogHO cooOiieHue, mepeaHHoe ¢ MOMOIIBI0 ATOTO METOo/a, He ObLIOo
B3JIOMaHO SAIOHCKOM pa3Beakon. OJTHaKO cucTeMa UMeENAa HEJOCTAaTKU: 3aBH-
CUMOCTb OT MAaJIOUYHCJIEHHBIX HOCHUTENEH $A3bIKA, CI0KHOCTh OOy4YEHHS,
OTrpaHUYEHHBIN CIOBAPHBIN 3arac JUisi BOCHHOW TEPMUHOJIOTHH U (pu3nye-
CKYIO YSI3BUMOCTb PaJUCTOB.

[lo cpaBHeHHIO ¢ coBpemeHHbIMU anroputMamu (AES, RSA), mudp
Haaxo ycTynan B CKOPOCTH, YHUBEPCAIBHOCTH U 3aAIIUTE OT BBIYUCIIUTEIb-
HBIX aTak. TeM He MeHee, ero uctopuueckast 3pPeKTUBHOCTb JEMOHCTPH-
pyeT NOTeHIMaJl UHTETPALMU KYJIbTYPHBIX U JMHIBUCTUUYECKHX OCOOEHHO-
creil B kpunrorpagpuio. CoBpeMeHHbIE TEXHOJIIOTUH, COUYETAIOLIUE SI3BIKO-
3HaHUE, UCKYCCTBEHHBIN MHTEIJIEKT U MaTEMaTUUYECKHUE aJlTOPUTMBI, MOTYT
cOo3/1aTh TMOpUIHBIE CUCTEMBbI, Hacjleayrolue npuHuumnel mudpa Hasaxo
JUTS petieHus 3a/1a4 MHGOPMAIIMOHHON 0€30MacHOCTH.

YK 004.056.55
Cryn. K.1O. Xaneesa

Hayu. pyk. accucr. 1. B. Ca3zonoBa
(xadenpa nHGHOPMAITMOHHBIX CUCTEM U TexHojorui, bI'TY)

BUOMETPUYECKUE KPUIITOI'PA®OUUYECKHUE CUCTEMBI
N UX IPUMEHEHUE

B coBpemenHoM Mupe, e UHPOpMalMOHHAsE 0€30aCHOCTh CTaHO-
BUTCSl BCe Oojiee KPUTHUYHOM, OMOMETpUYECKUE Kpunrorpaduyueckue CH-
CTEMBI TPHOOPETAIOT 0COOYIO aKTyaldbHOCTh. buomerpudeckas aytreHTUdU-
KalMsl MPEJOCTABIISIET KOMITAHUSIM BO3MOKHOCTh ONITUMHU3UPOBATH MPOLIECC
OHOOpAUHTA.

buomeTrpudeckue TeXHOIOTUM 0OECIIEYNBAIOT BHICOKUM YPOBEHD 0€3-
OMACHOCTH, KOMOMHUPYS (PaKTOpbl ayTeHTU(PUKALMU: «YTO MOJIH30BATEIh
ecTb» (OnomeTpus), «<uMeeT» (KapTa) U «3HaeT» (IMapoyib). ITO OCOOEHHO
BaXXHO B YUPEXKJECHUSX, I'7Ie TPeOyeTCs CTPOrHil KOHTPOJIb TOCTyIA.

155



B coBpemeHHO# TpakTHKE BBIACISIIOT TPH OCHOBHBIX BUIa OMOMETPH-
YECKUX KPUIITOCUCTEM:
— CucreMsl ¢ 0cBOOOXKICHUEM KITFOYA.
— (CucreMsl co CBS3BIBAHUEM KJIIIOYA.
— CucTeMsl ¢ TeHepalei Kioya.
CpaBHUTENBHBIN aHANIN3 TAHHBIX METOJIOB MPUBEACH B TabnuIe 1.

Tabiuna 1 — CpaBHUTEIbHBIH AHAJIN3 METO/I0B

OcBoOOXKIEHNE
[TapameTtp Casi3bIBaHHE KITIOYA I'enepanus kimroua
KIII04a
OrtcyTcTBYET N
YTCTBY Kittou 3ammdpoBan Kittou coznaéres u3
CBs13b KJTIOYA C (KJTI0Y M ATAJIOH
. OMOMETPHUYECKUM dTa- | OMOMETPHYECKUX
onomeTpueit XpaHATCS OT-
JIOHOM TAHHBIX
JIEIIBHO)
He xpanwurcs, rene-
B 6a3e nanHbIX BMecTe
XpaHeHue B 6a3e nanHbIX OT- o pHUpPYETCS 3aHOBO
¢ buomerpueii (B 3a- .
KIIF04Ya JIEJIbHO MIPH KaXKJI0M ayTeH-
UG pOBaHHOM BHUJIC)
TuUKAIIH
Huzkas (ys3Bu- Bricokast (kirod He
. Cpennsisi—Bbicokas (3a-
YCTOWYUBOCTh | MOCTH K ITOJIMCHE COXpaHseTcs), HO
BHCHUT OT CEKPETHOCTH
K aTakam MOJIYJISI ayTeHTHU- ysI3BUMa K OIINO-
QJITOPUTMOB)
bukaryn) KaM OMOMeTpuu
3aBHCHT OT KOJIa KOp-
Beicokas npu 3a- Aa Kop Moxer ObITh Orpa-
. peKunu omuoboK (KoM-
Kpunrocroii- IIUTE KIIF0Ya, HO . | HMYeHa HecTaOWIIb-
MIPOMHCC MEXY CTOM-
KOCTh 3aBHCHT OT peau- L HOCTBIO OMOMETPH-
KOCTBIO U YCTOWYNBO-
3aIuu YECKUX JaHHBIX
CTBIO K UCKQKEHHSIM)
Bricokas (TpeOy-
Crnoxnas (Y4€T omm- | FOTCS TOYHBIE ajro-
CnoxHOCTH OTHOCUTENBHO
00K, mHU(poBaHUE, Xpa- | PUTMBI TeHEpPAITUU
peanuzanuu npocTas
HEHHE) IIPU U3MEHSIIO-
ITUXCSI TAHHBIX )
Her xpanenus
Bosnee Bricokast 6e3-
[IpocroTta u He3a- KITF0Ya, BHICOKAs
[Tpenmye- OITACHOCTh, HEBO3MOXK-
BHCHUMOCTH OHO- 3aIUTa Ipu Kop-
CTBa HOCTh U3BJICUCHUS .
METPUHU U KITF0Ya PEKTHOM reHepa-
KJtoya 6e3 OmomeTpuu
117071
CHmxkenme croitkoctu | Bwicokas 4yBcTBU-
Vsa3BuMa K aTakaM,
IIPH JIOMYIIICHUH OIIA- | TEJIBHOCTH K M3Me-
HenocraTtku OMOMeTpHSI U KITI0Y
0O0K; CIIO’)KHOCTh IIPH | HEHUSIM OUOMETPU-
HE CBSI3aHBI
W3MEHEHUU OMOMETPUHN YECKUX JTaHHBIX
BriBoa: BBIOOp CHCTEMBI 3aBUCUT OT TpeOOBaHUN K 0€30MacHOCTH

u O0ro/pKeTy. JI7sl MOBCETHEBHBIX 3a7]a4 XBATUT CTATUYECKUX METOOB, IS
BBICOKO3AITUIIEHHBIX CPEJl — KOMOMHUPOBAHHBIX.
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YJIK 004.9:336.6
Cryn. M.B. lllukyHnery

Hayu. pyk. accuct. H.W. YnaceBuu
(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHoJorui, BI'TY)

PEAJIM3AIIAS @ YHKIIU CEMEMHOI'O AKKAYHTA
U IIOCTPOEHUE TPA®HUKOB B ITIPUJIOKEHUS
JIJISI KOHTPOJISI AEHEXKHBIX IOTOKOB

B ycnoBusx nudpoBuzanum ynpapieHue THIHBIMA U CEMEHHBIMU (HH-
HAaHCAMU CTAHOBUTCSA BAXKHOW 3amadedl sl TOJb30BaTelield MOOWIBHBIX
npuwioxeHuil. Pa3pabotanHoe npuiiokenre Ha miuatdopme Android ¢ uc-
nosib3oBanueM Jetpack Compose mpeaocTaBiisieT HHCTPYMEHTHI ISl yUeTa
JI0OXOJI0B U PacXx0JI0B, BKJIt0Yas (DyHKIIMOHAJ CEMENHOr0 aKKayHTa U BU3ya-
JIN3aLMI0 JaHHBIX ¢ MoMoIIbIo Onbnroreku Y Charts. AKTyaibHOCTb paOOThI
o0ycIioBJIeHa HEOOXOJUMOCTBIO YIPOLIEHUSI COBMECTHOTO (PMHAHCOBOIO
IUTAHUPOBAHUST M TIPEIOCTABIICHUSI HATJISIHOW AHATMTUKH JUIS TPUHATUS
00OCHOBaHHBIX PELICHUH.

Pa3paboTka cemeitHOro akKayHTa HarpaBjieHa Ha 00bEAMHEHHE MOJTb-
30BarTeNiel i KOJUIEKTHUBHOTO yrpaBieHus GuHaHcamMu. OCHOBHBIE OCO-
OEHHOCTH pealln3alluu:

— Co3pgaHue W yNpaBJICHHUE CEMBEH: TMOJb30BATENIb MOXKET CO-
3/1aTh CEMEIHBIN aKKayHT, CTaTh €ro aIMUHUCTPATOPOM, IPUTIIACUTD YYaCT-
HUKOB Uepe3 OTIPABKY YHUKAIBHOTO UACHTU(UKATOPA U YIIPABIATh UX CTa-
Tycamu (IpUHATHE, OTKJIOHEHHE, yAAJIEHUE).

—  CuHXpOHM3alMs JaHHBIX: TPAH3AKIUH YYaCTHUKOB aBTOMATH-
4YecKd OOHOBISIIOT 00mIKe (PMHAHCOBBIE MOKa3aTenu (IOXOIbl, PACXOJIBbI,
JTHEBHBIE JIMMHTHI), XpaHsIuecs B oomayHoii 6aze Firestore.

st XxpaneHust maHHBIX ucnonb3yetrcs: Firestore, oOecreunBatoiiee
ACMHXPOHHOE OOHOBJIEHHE HH(POPMALIUU B PEATbHOM BPEMEHH.

Busyanuzanuss (UHAHCOBBIX JAHHBIX PEATU30BAHA C MCIOJIH30BaA-
HueM o6ubnuotexkn Y Charts, koTopas o3BOJISIET CTPOUTH JTUHEHHBIE, CTOJIO-
4yaThle M KPYTOBBIC JUAarpaMMbl M0 pa3IMYHbIM MapaMmeTpam. JlaHHbIe s
rpaduKoB u3BNIEeKalOTCs yepe3 ViewModel, KoTopsiii puiabTpyeT TpaH3aK-
I[UU 10 TUITY U BPEMEHH.

Texnuueckas peanuszanusi BKIIOYAET HCIOJIb30BAHUE APXUTEKTYPbI
MVVM, s3pika Kotlin u uaterpanuto ¢ Firebase Authentication ayist ympas-
JICHUS TIOJIb30BATEIISIMH.

Pa3zpaboTtannsiii (yHKIIMOHAT 00€CTIeUnBaET yI00CTBO COBMECTHOTO
ynpaBieHus ((MHAHCAMH M HATJIAIHOCTh aHAJTUTHKH, YTO JIEJIAeT MPUIIOKe-
HUE MOJIE3HBIM JIJI1 CEMEITHOTO U MHJMBUAYAJIBHOTO UCIIOJIH30BAHMUSI.
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YK 004.738.5:613.2
Cryn. I1.A. ApupixoBuy
Hayu. pyk. ct. npemn. O.A. Huctiok

(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHoJorui, BI'TY)

PA3PABOTKA BEB-IIPUJIOXKXEHUSA JJIA ITPOCJTY LINBAHUSA
N ONEHUBAHMUSA MY3bIKAJIBHBIX AJIbBBOMOB

My3bIKa SBISETCS HEOTHEMIIEMON YaCThIO )KU3HU MUJITHOHOB JTFOJICH,
U C KOXIBIM TOAOM KOJUYECTBO MY3BIKAILHOTO KOHTEHTA CTPEMHUTEIHHO
pactét. CiryIaTeny Uiy T HOBBIE alTbOOMBI, IETISATCS BIICYATIICHUSIMH U OL1C-
HUBAIOT TBOPYECTBO MCTIOJHUTEIICH.

[lenbp paboThl: pa3paboTka BEO-MPUIOKEHUS JJISI MPOCTYIIMBAHUS
MY3BIKQJIbHBIX aJIbOOMOB, UX OIICHKU M OOCYKICHHS C HHTYUTUBHO TTOHST-
HBIM UHTEPPENCOM U yA00HON CUCTEMON B3aMMOJEHCTBUS MEXIY MOIb30-
BaTEJISIMU.

3agaun: aHajau3 a”HaJOTHMYHBIX IiIaTdhopMm (Hampumep, Last.fm,
RateYourMusic, Bandcamp); dbopmynupoBka (GyHKIHOHATBHBIX U He-
GyHKIMOHATBHBIX TPeOOBaHUI; MPOCKTUPOBAHUE APXUTEKTYPHl U 0a3bl
JIAHHBIX; peaau3aius KIMeHTCckol yactu Ha React [1] ¢ ucnosib3oBanueM
Material Ul [2] nns ctunu3zamnuu; cepBepHoit yactu Ha NestJS [3]; mpo-
BeZeHue tectupoBanusa. B kauectBe CYDB/] ncnonbs3zoBana PostgreSQL
[4].

OYHKITUN TIPHIIOKCHUS:

— perucTpaius 1 aBTOpU3alIus;

— n00aBJIeHHE U MTPOCITYIIMBAaHUE ATHOOMOB;

— OLICHMBaHKE aJIbOOMOB (110 MATUOAITLHOM ILIKaJe);

— HaMKMCAHWE W MPOCMOTP OT3BIBOB;

— (hopMHUpOBaHHUE TTOJIH30BATEIHCKON OMOIHMOTEKH;

[Ipunoxxenue peanu3oBaHO Ha KIMEHT-CEPBEPHON apXUTEKTYype:
React otBeuaet 3a unrepdeiic, Nest]S — 3a 6usnec-noruky, PostgreSQL —
3a XpaHEHHUE JaHHBIX. TeCTHpOBaHWE BKJIIOYAIO PYYHBIE TIPOBEPKH , MOJI-
TBEPUBIINE CTAOMIBHOCTH PA0OTHI BEO-TIPUITOKEHUS.

JINTEPATYPA

1. JoxymenTanusa React [DnexkTpoHHbIi pecypc]|. — Pexum nocrymna:
https://react.dev/ — [lata noctyma: 19.01.2025.

2. HoxymenTarust Material Ul [DnexTponnsiit pecypc]. — Pexum mo-
ctyma: https://mui.com/ — [lata noctyma: 20.01.2025.

3.Nest]S  [OnektpoHHblii  pecypc]. — Pexum  jgocryma:
https://nestjs.com/ — Jlara noctyna: 19.01.2025.

4. Noxymentauus PostgreSQL [DnexkTpoHHbIN pecypc]. — Pexum 11o-
cryna: https://postgrespro.ru/docs/postgresql — lata gocryma: 17.02.2025.

158



YK 004.42:004.738.5 Cryn. ILJ. 3asn
Hayu. pyk. ct. npemn. O.A. Huctiok

(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHoJorui, BI'TY)

PA3PABOTKA BEB-IIPUJIOXKXEHUA
NHPOPMAILIMOHHO-HOBOCTHOI'O IIOPTAJIA

Pa3zpaboTka BeO-npuriioKeHU UHPOPMAIIMOHHO-HOBOCTHOTO Xapak-
Tepa MpPHOOpeTaeT 0COOYI0 aKTyaTbHOCTh B YCIIOBUSX CTPEMHUTEIHHOTO PO-
cTa HH(HOPMAIMOHHOTO TOTOKA U HEOOXOIMMOCTH yI00HOTO OCTYyTa K MpO-
BEPEHHOMY KOHTEHTY. Takue CUCTEMBI HE TOJIBKO 00ECIeunBaloT my0IuKa-
LU0 U PacCIpOCTPAHEHUE HOBOCTEW, HO U MO3BOJISIIOT MOJIb30BATENSIM B3aH-
MOJICCTBOBATh C MaTepualaMu, y4aCTBOBATh B 00CYX ACHUSIX U (HOPMHUPO-
BaTh COOCTBEHHYI0 MH(POpPMALMOHHYIO MOBECTKY. BHenpenue ponel, aHa-
JUTUKUA U YIPABJICHUS IMyOIMKAIMSIMU CIIOCOOCTBYET CO3JJaHUIO THOKON U
dbyukimoHanpHOM maTdopMel. [lens paboTh: co3gaHue BEO-MPUIIOKEHUS
UH(OPMAITMOHHO-HOBOCTHOTO TIOpTaJja ¢ MOAEPKKOM poIeBOil MOIeNH, CU-
CTEMBI YNPABJICHUS KOHTEHTOM U BO3MOKHOCTSIMU TOJI30BaTEIHCKOTO B3a-
UMOJICHCTBUS. 3aJaud MPOEKTA: aHaIM3 aHAJIOrM4HbIX permeHuid (Dzen,
Google News, Belta); hopmynupoBka TpeOGoBaHUii K GyHKIIMOHATY; TPOCK-
TUPOBAHUE APXUTEKTYPhI U CTPYKTYPHI 0a3bl JaHHBIX; PeaTn3alus KIUCHT-
ckoii yactu Ha React [1] u cepBeproii yactu Ha Node.js [2] u Express [3];
tectupoBanue u otinaaka. B kauecrse CYbB/l ucnonssyercsa PostgreSQL.
OyHKINN NPUIOKECHUSA:
— peructpauus u apropusanus ¢ JWT-TtokeHamu;
— OAAEPKKA POJICBOM MOJEIM: aJMUHHUCTPATOp, MOJIb30BaTENb, pEeaAaK-
TOp;
— IPOCMOTP U MTOMCK HOBOCTHBIX MaT€pUAJIOB 0€3 perucTpaluu;
— BO3MOXXHOCTh KOMMEHTHPOBAHHUS U OIICHKU Ty OJINKAITUH;
— penakTupoBaHue Npouiis Mojab30BaTeNs U 3arpy3Ka aBarapa;
— CO3JlaHue, MyOIuKaIus, peJakTUPOBAHUE U YJaJICHUE aBTOPCKUX CTATEeH;
— IOCTYII K aHAJIUTUKE 110 TPOCMOTPaM, KOMMEHTAPHSIM U OIIEHKaM.
[IpuiioxkeHne MOCTPOEHO HAa OCHOBE KIHMEHT-CEPBEPHOM aApXUTEK-
TypBI: 32 0TOOpaXKEHUE M B3aMMOJICHCTBHE C MOJIH30BATEIEM OTBEUACT KIIU-
EHTCKasl 4yacThb, pa3paboTanHas Ha React, cepBepHas joruka peajan3oBaHa ¢
ucnosibzoBanueM Node JS u Express, a xpaHeHue JaHHBIX OCYIIECTBIISETCS
B 0aze nanubix PostgreSQL. IIpoBenénnoe pyyHoe TecTupoBaHUE MOATBEP-
JIAJI0 KOPPEKTHOCTH (DYHKITMOHUPOBAHHUS BCEX OCHOBHBIX KOMIIOHEHTOB CH-
CTEMBI U €€ YCTOMYMBOCTH K THUIIOBBIM MOJIb30BATEIBCKUM CLICHAPUSIM.

JINTEPATYPA
1. Hoxymentanus React [DnexTpoHHbIi pecypc]. — PexuM nocrymna:
https://react.dev/ — Jlata noctyna: 12.02.2025.
2. Node.js [DnexTpoHHBIN pecypc]. — Pexum gocrtyna:
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https://react.dev/
https://nodejs.org/en/about/

https://nodejs.org/en/about/ — Jlata noctymna: 24.02.2025.
3. Hoxymentauus Express [DnexkTpoHHbld pecypc]. — Pexum no-
ctyna: https://expressjs.com/ — Jlara noctyna: 27.02.2025.

YK 004.4'2 Crya. A Jd. Ctpynun
Hayu. pyk. ct. npen. O.A. Huctrok

(xadenpa nHGOPMAITMOHHBIX CUCTEM M TexHOojorui, bI'TY)

PA3PABOTKA BEB-IIPUJIOKEHUS 1JISI OHJIAWH
BPOHUPOBAHUSA BUJIETOB B KUHOTEATP

CoBpemenHble TU(PpOBBIE pelIeHUs AJIsI OHJIAWH-OpOHUpPOBaHUS OU-
JIETOB YIPOILAIOT B3aUMOJACHCTBUE MEXKIY MOJIb30BATEISIMM U KHMHOTEAT-
pamu, COKpallaloT OYepeAr W aBTOMATH3WUPYIOT BHYTPEHHHE MPOIECCHI
yupexzaeHuil. PazpaboTka BeO-TpUII0KEHUH, MO3BOJISIOIINX BEIOUPATh KU-
HOCEaHChl, OPOHHPOBATH MECTa U YIPABIATH 3aKa3aMH, OCOOCHHO aKTy-
allbHa B YCJIOBHSAX POCTa CIpoca Ha yJaoOHble B ObICTpbie cepBUCHL. Llenb
paboThI: pa3paboTka yI00HOTO U (PYHKIIMOHAIIBHOTO BEO-TIPHIIOKEHUS JIJIS
OHJIAH-OpOHUpPOBaHUsI OUJIETOB B KUHOTEeaTp Ha si3bike C# [1], obecnieun-
BAIOIIIETO TOJIb30BATENSIM JIOCTYII K aKTyallbHOM HMH(OpMaIMU O CeaHcax,
buapMax 1 TOCTYMHBIX MECTAX, & TAKKE BO3MOXKHOCTH YIIPaBJICHUS CBOUMHU
OpOHUPOBAHMAMHU U aAKKAyHTOM. 3aJjayu: MPOBECTU 0030p aHaioros [1, 2],
00ecIeyuTh CO37aHNe U YIIPABJICHUE YUETHON 3aMKUChIO MOJIb30BATENSI, pea-
JM30BaTh YIpaBjieHUE OpOHSMH, pa3paboTaTh aAMHUHUCTPATOPCKYIO YacTb
CUCTEMBI, UHTETPUPOBATH 0a3y NaHHBIX JIJIsl XpaHEHUs] HHPOPMaIIUH,

DYHKITUN TIPHITIOKCHUS:

— peructpanusi ¥ aBTopusanus; [IpocMoTp pacmmcaHus CEaHCOB ¢
BO3MOKHOCTBIO (DUITBTpAIIUU TI0 KaHpaM, BPEMEHHU M KHHOTeaTpaM;

— yIpaBJeHue apuiiei KuHorearpa (100aBieHe, peIaKTUPOBAHKE U
yaajienue (puiIbMOB U CEaHCOB);

— yIpasjeHue apuiiel KuHorearpa (100aBieHe, peIaKTUPOBAHKE U
yaaieHue (puiIbMOB U CEaHCOB);

— BO3MOXXHOCTb OpOHUPOBAHUS OMJIETOB U YIPABJICHUSI IOCTYITHBIMU
MEeCTaMU B 3aJi€;

— MPOCMOTP PACIIHCAHUS CEAHCOB C BO3MOXKHOCTBIO (DUITBTpAITUU 110
YKaHpaM, BPEMCHH M KHHOTEaTPaM.

JINTEPATYPA

1. Microsoft.com nokymenTarusi 1o si3blky C# [DJIEKTpOHHBIN pe-
cypc]/ Pexum nmoctyma: https://learn.microsoft.com/ru-ru/dotnet/csharp/ —
Hara nocryna: 01.01.2025.

2. Mooon.by [DEeKTPOHHBIIM pecypc] / Pexum JOCTyMa:
https://mooon.by— Jlara nqoctryma: 11.01.2025.

3. Skyline.by [DMEeKTPOHHBIM pecypc] / Pexum JOCTy™a:
https://skyline.by — lata noctyna: 08.02.2025.
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YK 004.4°2
Cryn. A.E. IToGoprie
Hayu. pyk. ct. npemn. O.A. Huctiok

(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHoJorui, BI'TY)

CO3JJAHUE IMPUJIOXKEHU HA IVIAT®OPME
TELEGRAM MINI APPS

Konrenuus MUHM TIPUIIOKEHUN SIBJISIETCS HOBBIM IMOAXOJIOM B BEO-
pa3palboTKe, KOTOPBIM BKIIIOUAET B ce0s UCIONIb30BaHKuEe (yHKIIMOHANA CY-
NEPHPUIIOKEHHS (B KOTOPOM pa3MEIIEHbl MUHU IPHIIOKEHHUS).

[enp Hamiel pabOThI: TPOBECTH MOUCK JIMTEPATYPHI IO BOIPOCAM CO-
3aHusl, MyOJUKAIMM U UHCTPYMEHTOB Pa3paOOTKH MHUHHM TPUIOKEHUN B
cpene Telegram Mini Apps [1]. Telegram sBisieTcsi caMbiM HOMYJISPHBIM
MECCEH/IKEPOM B PYCCKOTOBOPSIIMX CTPAHAX, a TAK)KE aKTHUBHO HCIOJIb3Y-
ercs M 3a pyOexoM. DTO rapaHTUPYET MPUTOK IMOJIb30BATENEH U 3aIycKe
npuioxkeHus. Takxke IIocaMy UCIIOJIb30BAaHUS JTAHHOW CPEIbI SIBJIIOTCS [2]:

— BO3MOXHOCTb O€CIIIOBHOM aBTOpU3ALMU C MOMOIIBIO KiaueHta Tel-
egram. OTO 03HAYaeT OTCYTCTBUE HEOOXOJUMOCTU BPYUHYIO PETUCTPUPO-
BaThCSl B MUHU TTPUJIOKECHUHY;

— MCNOJIb30BaHKE (DYHKIMI MPUIIOKEHUS, TAKMX KaK IMyOJIMKaIUs HC-
TOPHUI, UHTETPALUS C KOHTAKTaMU TOJIb30BATEIISI HA YCTPOUCTBE, UHTETPA-
s ¢ BHyTpeHHel BamoTon Telegram,;

— JIOCTYITHOCTh B IIpezesiax MecceHukepa. [lomp3oBarennto He HyKHO
YCTaHaBJIMBATh CTOPOHHUE MTPUIIOKEHHSI.

Ha nannsiit MomenT miatgopma Telegram Mini Apps sIBIsIETCSI OTHO-
CUTEJIbHO HOBOI, HO JJa’Ke MPH 3TOM YK€ CYIIECTBYET MHOXKECTBO OMOIIHO-
T€K U (PPEUMBOPKOB [JIsl YIPOILIEHUs pa3pabOTKU U BHEAPEHHUS HOBOIO
(GyHKLIHOHATa B MUHU TPUIIOKEHHS [3].

Takxxe apryMEHTOM B MOJb3y MCHOJB30BaHUS JAHHOW TMIATPOPMBI
ABJISIETCA €€ HAMPaBJICHHOCTh B cTOpoHy Web3 pa3paboTku, eleHTpain3a-
MU U UHTETPALMM KPUNTOBAIIOTHBIX TOKEHOB, UTO OE€3yCJIOBHO SIBJIETCS
OCHOBHBIM TPEHJIOM B MH(OPMAITMOHHOM COOOIIECTBE B JAHHBIM MOMEHT.

JINTEPATYPA

1. OpunmansHas nokymentaius Telegram Mini Apps [ De€KTpOHHBIM
pecypc] — Pexxum nocryna: https://core.telegram.org/bots/webapps — Jlata
nocryna: 07.04.2025

2. NoxymenTanus coobimecta Telegram Mini Apps [DnekTpoHHbBIN
pecypc] — Pexxum noctyma: https://docs.telegram-mini-apps.com/ — Jlata go-
cryna: 07.04.2025

3. Kongepenuus Telegram Mini Apps — Ton Community Belarus /
B. Kub6enko, A. XoryneB — Musnck, 23.11.2024.
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YK 004.738.5:613.2
Cryn. FO.JI. JIsikoBa
Hayu. pyk. ct. npemn. O.A. Huctiok

(Kadenpa nadopMaimoHHbIX cucTeM u TexHooruii, BI'TY)

PA3PABOTKA BEB-IPHJIOKEHUS 11 KOHTPOJIA
IIMTAHUA C EXKEJHEBHOU 'EHEPALIMEN PAIIMOHA

Pa3paboTka udpoBBIX HHCTPYMEHTOB JIJIsl aBTOMATH3AITUH TTAHUPO-
BaHMS pallMOHA aKTyaJbHa B YCIOBHIX pOCTa MHTEPECA K 3I0POBOMY ITUTa-
HUIO U Je(UuinTa BpeMeHH! y ToJib3oBaTeneld. BeO-mpunoxenus, odecrnedn-
BarouMe pacyer HopMm Kasopuit u bXXVY, renepanuro panmona 1 MUHUMU3Aa-
IO THIIEBHIX OTXOJIOB, PEIIAIOT ITH 33]1a4H.

[lenb paboThl: pazpaboTKa BEO-MPUIOKEHUS JJIsI KOHTPOJISI TUTAHUS
¢ GyHKUHAMH pacyeTa CyTOUHbIX HOpM Kanopuil u XKV, renepanuu pamu-
OHA U MOUCKA PEIENTOB M0 UHIPEIUECHTAM.

3agaum: ananu3 ananoroB (Eat This Much, MyFitnessPal,
Cronometer); dbopmynupoBKka TpeOOBaHMI; MPOESKTUPOBAHUE APXUTEK-
TyphI U 06a3bl TaHHBIX; pean3anus KaueHTcko Ha React [1] u cepBepHoit
Ha Node.js [2] u Express wuacteit; tectupoBanue. lcronap3oBaHbl
PostgreSQL [3] u Docker.

OYHKITUN TIPHIIOKCHUS:

— peructpauus u apropusamnus ¢ JWT-rokenamu;

— pacuet HOpM Kanopuii, BXXY no dopmyne Muddauna-Can Keopa;

— reHeparus paroHa ¢ y4eToM IpeInoYTCHH;

— MOWCK PEIENTOB 10 HHTPEANCHTAM U TeTaM;

— JHEBHUK NUTaHUSA 7151 yuera kajnopuii u bXV;

— yIIpaBJIEHUE PELENTAMH U MTPOTYKTAMH.

[Ipunoxenue peanu3oBaHO Ha KIMEHT-CEPBEPHON apXHUTEKType:
React orBeuaer 3a unrepdeiic, Express — 3a Ousnec-noruky, PostgreSQL —
3a XpaHEHHE JaHHBIX. TecTUpOBaHWE BKIIIOUATIO PYUYHBIE MPOBEPKU U Unit-
TecThl ¢ ucnoib3oBanreM Mocha u Chai, moaTBepauBIINE CTAOMIBHOCTH
paboThI BEO-IPUIIOKEHUS.

[TpunoxeHnne COOTBETCTBYET TPEOOBAHUSAM K PEIICHUSM IS 310PO-
BOT'0 MUTaHUs U MpUMEeHUMO B chepe criopta u 30XK.

JINTEPATYPA

1 Moxymenrtauus React [DnekTponHblid pecypc]. — Pexxum pocrymna:
https://react.dev/ — Jlata noctyna: 07.02.2025.

2 Node.js  [OnexktpoHHblii  pecypc] —  Pexum  jgocryma:
https://nodejs.org/en/about/ — Jlata nocryna: 08.03.2025.

3 Hoxymentauus PostgreSQL [DnexTponHbli pecypc]. — Pexum no-
cryna: https://postgrespro.ru/docs/postgresql — lata gocryma: 05.03.2025.
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YK 004.738.5:331.538.2
Crya. A.B. Kopenuyxk
Hayu. pyk. ct. npemn. O.A. Huctiok

(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHoJorui, BI'TY)

PPA3PABOTKA BEB-IIPMJIOKEHUSI JUISI PEKPYTHHT A,
IMOVCKA BAKAHCHUM U TPYJIOYCTPOMUCTBA

Kaxnaplii 1eHb MHOXKECTBO JIFOAEH HaXOASATCS B MTOUCKE PabOThI, OCO-
OCHHO 3TO KacaeTcs CTYJICHTOB, KOTOPBIC WIIYT MOAPAOOTKY WJIM TIEPBOEC
MOJIHOLIEHHOE TPYA0YCTPOMCTBO. B TO k€ BpemMsi MHOTM€ KOMIIAHUU CTAJIKU-
BAaIOTCA C HEXBATKOW COTPYIHHMKOB W HCIBITHIBAIOT TPYIHOCTU B TOUCKE
MOAXOAIIMX KaHAUAATOB. BeO-npunokeHue sl peKpyTHHTa MOMOTraeT
YIOPOCTUTH ATOT MpoIlecC, OBICTPO CBS3BIBAsI COMCKaTelel ¢ paboromare-
asimu. Llenb paGoThl: pa3paboTKa BEO-MPUIIOKEHUS 1)1 PEeKPYTHUHTA, TOUCKA
BaKaHCUN U TPYJIOYCTPOMCTBA C MHTYUTHBHO MOHSTHBIM HUHTEpdeErncoM U
yA0OHOM CUCTEMOI B3aUMOICUCTBUSI MEKy COMCKATEIsIMU U paboTo1aTe-
M. 3agadn: aHanu3 aHajgoroB (Rabota.by, LinkedIn, Finder); dbopmynu-
pOBKa TpeOOBaHMI; MPOSKTUPOBAHUE APXUTEKTYPHI U 0a3bl JAHHBIX; PEaH-
3arusl KIMeHTCKoM JacTy Ha React [1] ¢ ucnons3oBanuem Material Ul [2]
IUIs cCTUM3anuu; cepsepHor yactu Ha Nest]S [3]; tectupoBanme. [lns pa-
00THI ¢ 6a30l naHHbIX UcToNb30BaHbl PostgreSQL [4] u ORM Prisma.

OYHKINY TPUIOKESHHUS:

— peructpauus ¥ aBTOpHU3alINs;

— yIpaBJIeHHE BaKaHCUSIMHU: J100aBJICHUE, U3MEHEHUE U yIaJICHUE;

— BEJICHUE YaTa M0 BaKaHCHUSIM;

— OPOCMOTP CTATUCTHUKU ITOJIB30BATENEN U BAKAHCUM;

— MOMCK MOJAXOIAIINX BAKAHCHIA;

— YIpPaBJICHUE KATETOPUSIMH.

[IpunoxxeHue peaJn30BaHO Ha KIMEHT-CEPBEPHOM apXUTEKTYpE:
React otBeuaer 3a unrepdeiic, Nest]S — 3a 6usnec-noruky, PostgreSQL —
3a XpaHEHUE JaHHBIX. TecTUpoBaHWE BKIIIOYAJIO PYYHbIE TPOBEPKHU, MOJI-
TBEPUBIIUE CTAOMIIBHOCTH Pa0OThI BEO-NPUIOKEHUS.

JINTEPATYPA

1 oxymenTtauusi React [DnekTpoHHbIi pecypc]. — Pexxum pocrymna:
https://react.dev/.

2 Jloxymenrtanust Material Ul [DnexktponHsIii pecypc]. — Pesxxum no-
cryna: https://mui.com/.

3 Nest]S  [Onektponnsiii  pecypc]. —  Pexum  goctyna:
https://nestjs.com/.

4 loxymenranusa PostgreSQL [OnexkTpoHHbIil pecypc]. — Pexxum no-
ctyna: https://postgrespro.ru/docs/postgresql.
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YK 004.9:82-3 Crya. M.C. I'oBeitHOBUY
Hayu. pyk. ct. npemn. O.A. Huctiok

(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHoJorui, BI'TY)

PA3PABOTKA BEB-IIPUJIOXKXEHUSA JIA ITY BJIMKAITUA
JIJIOBUTEJBbCKHUX PACCKA30B

Pa3zpaboTka nudpoBbIX HHCTPYMEHTOB ISl ITyOJIMKAITUHN JTFOOUTEITb-
CKHX PacCcKa3oB aKTyallbHa B YCJOBHUSX pOCTa MHTEpeca K TBOPYECTBY U
HEOOXOMMOCTH MIaTGopM IJid caMOBbIpaxeHus. Beb-npunoxenus, odec-
NIEYMBAIOIINE PETUCTPAIINIO TOJIF30BATENCH, YIIPaBIEHUE PacCKa3aMu U B3a-
UMOJICHCTBUE MEX/Ty aBTOPAMH Y YMTATEISIMH, PEIIAIOT ITH 3aa4H.

[enb paboThl: pazpaboTKa BEO-MIPUIIOKEHUS sl TyOJIUKaUU JTF0OU-
TETbCKUX PACCKa30B C (PYHKIMSIMHU PETUCTPALMHU, aBTOPU3ALINH, yIpaBe-
HUSI KOHTEHTOM M B3aUMOJICHCTBUS MEXY MOJIb30BATEIISIMHU.

3agaun: MpoBeCTH 0030p aHAIOroB; c(HOPMYJIMPOBATh (PYHKIMOHAIb-
HBIE TPEOOBAHMUS; CITPOCKTUPOBATH APXUTEKTYPY MPUIOKEHUS U 6a3y JaHHBIX;
peann30BaTh CEPBEPHYIO YaCTh U KIMEHTCKYIO YacTh BEO-TIPUIIOKEHHS;

DYHKITUN TTPUIIOKCHUS:

— perucTpanys U aBTOPU3aIMs: MOJIH30BATENIM MOTYT CO3/1aTh YYETHYIO 3a-
MUCH M BXOJUTH MO AIEKTPOHHOU MOUTE U MapOJIIO;

— TIPOCMOTp PacCKa30B: BO3MOXKHOCThH IMOUCKA PacCcKa3oB, (PMIbTPAIIH 110
KaHpaM U COPTHPOBKHU MO KOJMYECTBY MPOCMOTPOB, AaT€ CO3AAHMS U T.TI,

— (yHKUHMOHAN aIMUHHUCTpATOpa: OJIOKUPOBKA MOJIb30BATENEH, pACCKA30B,
n00aBlIeHHE/pEeJaKTUPOBAHUE KAHPOB, MOJyYEHHE CTATUCTUKH;

— (yHKLIHMOHAJT aBTOPOB: YIpPABJICHHE pacckazaMu (1o0OaBiieHUE, U3MEHE-
HUE, yAaJIEHUE), TPOCMOTP CTATUCTUKU U OT3HIBOB;

— MePCOHATM3UPOBAHHBIE MPOPUIIN: 3aM0OTHEHNE TUYHBIX TaHHBIX;

— peaKIMy Ha PacCKa3bl: BOZMOXKHOCTh OCTABIISITh PEaKIUH;

— KOMMEHTapHUH K paccKka3aM M OT3bIBBI Ha aBTOPOB.

BeO-npunoxenue 0bU1o pa3padoTaHO MPU MOMOIIM MPOrPaMMHOM
matgopmbl ASP.NET Core [1] ¢ ucnons3oBaHueM si3bIKa MPOrpaMMHUpPOBa-
Huss C# [2], a taxxxke Oubmuoreku React [3], si3pIka MporpamMMupOBaHUS
JavaScript [4].

JINTEPATYPA

1 ASP.NET Core [2nextponnsiii pecypc] / dotnet.microsoft.com/. —
Pexxum no cryna: https://dotnet.microsoft.com/en-us/apps/aspnet/

2 C# Reference [DnextponHsIit pecypc] / docs.microsoft.com/. — Pe-
kUM 10 crymna: https://docs.microsoft.com/en-us/dotnet/csharp/language-
reference/

3 React dev [DnextponHnsiii pecypc] / react.dev/. — Pexum 1n0-
cryna: https://re act.dev/

4 CoBpemeHHbIi yueOHMK JavaScript [DJeKTpOoHHBIH pecypc]
/learn.javascript.ru/. — Pexxum nocrtyna: https://learn.javascript.ru/
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YK 681.391 Crya. B.C. BakyneHuuk
Hayu. pyxk. nou. H.A. Xwusik

(Kadenpa nadopMaimoHHbIX cucTeM u TexHooruil, BI'TY)

BEB-IIPUJIOKEHHUE JIUIA ITYBJINKALIUN QB'I)HBJIEHI/Iﬁ
O ITPOJA’KE ABTOMOBUJIEN

B pabote paccmaTtpuBaeTcsi pa3paboTKa BeO-TPUIOKECHHS, MpEaHa-
3HAYEHHOTO JJI YIPOLIEHUs IpoLecca Iy OJIMKaliu, IOUCKA U yIIPABJICHHUS
OOBSBIICHUSMH O TIpoJIaXke aBToMOoOmMIIe. [{ens mpoekra — co3aath yao0HOe
U yHHUBEpCaJbHOE BEO-MPHIIOKEHHE, 00ecleynBaloiee B3auMOACHCTBHE
MEXAy NpOoJaBLaMU U MOKYIATEIsIMU, aBTOMATU3ALUIO 3asiBOK U IIPO3pay-
HOCTB Ipoliecca npofax. BeO-mpuinoxenue peanu3yeT 4YeTblpe TUIIA MMOJIb-
30BaTelel: rocTh, MOIB30BATENb, IPOJABELl U aIMUHHUCTpATOp. ['0CcTh MO-
KET IPOCMATPUBATH OOBSIBICHHS U BBITIOIHATH MOKCK 0 Pa3INIHbIM (QUITh-
Tpam. Ilonb3oBaTenb MojydaeT BO3MOXKHOCTh IOJABaTh 3asBKM HA TECT-
JpaiiBbl, OCTABJIATh KOMMEHTAPUU U OTHPABIISTH 3aIPOCHI HA MOITyYEHUE
posu npopasua. IIpongaser] ynpapisieT CBOUMU OOBSBICHUSIMU, PEAAKTH-
PYET U yJaJsIeT UX, a TAKKE paCCMAaTPUBAET 3asiBKU HA TECT-APAlBbl. AJIMHU-
HUCTPATOp MOAEPUPYET OOBSABIECHUA U 00pabaThIBAET 3aIIPOCHl HA U3MEHE-
Hue poJiel. Pa3paboTka BeO-NpUIIOKEHN BKJIIOYaia MPOEKTHPOBAHUE ap-
XUTEKTYPbI C PA3JAEICHUEM Ha KIMUEHTCKYIO U CEPBEPHYIO YaCTH, CO3JaHUE
0a3bl JAaHHBIX JJIs1 XpaHEHUs] MH(QOpMauu 00 aBTOMOOMIISAX, MOJIb30BATENSIX
Y 3as1BKax, peaju3alnio JOTUKH 00paObOTKH JaHHBIX, KOHTEHHEPU3ALIMIO [T
YOPOUIEHUSI pa3BEPThIBAHUS, a TAK)KE TECTUPOBAHUE M COCTABIIEHUE TOJIb-
30BaTENbCKON JOKYMEHTALUH.

JIist co3nanusi BeO-NPUII0KEHHS UCTIOJIb30BAJIUCH COBPEMEHHBIE TEX-
Hosioruu. KnueHtckas yacTh Oblna peanu3oBaHa ¢ moMouibio React, uro
o0ecreynso OT3bIBUYMBBIN U MHTEPAKTUBHBIA HHTEp(eiic. CepBepHas 4acThb
pa3paboTrana Ha NestJS, uTo M03BOJINIIO MOCTPOUTH MacTadbupyemsii API.
B xauectBe 0a3bl JTaHHBIX KCMOab30Batack MongoDB.

Pa3paboTanHoe BeO-PHIIOKEHUE BKJIIOYAET BOZMOXHOCTh (DUIIbTpa-
IIMU ¥ TIOMCKA TI0 XapaKTEPUCTHUKAM aBTOMOOMIIEH, 3arpy3Ky U300paxeHuH,
yIpaBJICHUE POJISIMU U 3aIBKaMU, a TAKKE aIMUHUCTPATUBHYIO MaHeb. OHO
MOXET OBITh aJIalITUPOBAHO MO peaJibHbIC MOTPEOHOCTH ABTOCAIIOHOB, /M-
JIEPOB Y YaCTHBIX MPOJABIIOB, oOecrneunBas y100HyI0 miatdopmy i B3a-
UMOJICHCTBUS HA PBIHKE MOJEP>KaHHBIX aBTOMOOMIICH.

JINTEPATYPA
1. React — OubOanoreka ajist BeO- U COOCTBEHHBIX IM0Jb30BATEIHLCKAX
untepdeiico — [DnexkrponHbii  pecypc] — Pexum  pmocryna:

https://reactjs.org

2. NestJS — nporpeccuBnbiii dpeiiMmBopk Node.js mist cozmanust ¢-
(EKTUBHBIX, HAJCKHBIX U MaCIITAOUPYEMBIX CEPBEPHBIX MPHIOKCHUA —
[DnexTpoHHBIHN pecypc] — Pexum noctyna: https://nestjs.com
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YK 681.391 Crya. A.B. Ilana3nuk
Hayu. pyxk. nou. H.A. Xwusik

(Kadenpa nadopMaimoHHbIX cucTeM u TexHooruil, BI'TY)

BEB-IIPUJIOXKXEHUE J1JIs ITPOCMOTPA U OBMEHA
KYJINHAPHBIMU PEHEIITAMU «<FLAVORCRAFT»

B crarbe paccmarpuBaercs pa3paboTka BEO-NPUIIOKEHUS, MpeaHa-
3HAYEHHOTO JIJIs1 YIIPOLLEHHUS IPOLIECCa CO3/IaHUs, TOMCKA U YIIPABIICHUS KY-
JUHApHBIMU perentamu. Llenb npoekTa — co3aaTh y1oO0HOE U YHUBEpCAIb-
HOE BeO-IIPUIIOKEHUE, 00ECTIeUnBaIOIIee CO3IaHne, IPOCMOTP U OOMEH pe-
uentaMmu. Beb-npusnoxkeHne peain3yer 4eTbIpe TUIIA MOJIb30BaTENeH: TOCTb,
M0JIb30BATENb, MOJIEPATOP U aIMUHUCTPATOP. | OCTh MOXKET MPOCMATPUBATH
pELENThI, BHITOIHATH MOUCK 10 Ha3BaHUSM pelenToB U Gpuiibrpanuto. [1oms-
30BaTElb MOIYYaeT BO3MOXKHOCTh CO3/1aBATh CBOU PELENThI, OEHUBATH UX,
OCTAaBJISITh OT3BIBBI HA CYIIECTBYIOIINE PELEIITHI, MOAMUCHIBATHCS HA APYTUX
M0JIb30BaTENEH, 0OABIATH PEUENTHI B M30paHHOE, U3MEHATh HHPOPMALIUIO
0 cBoeM mpoduie. Moaeparop uMeeT BO3MOXKHOCTh 3a0JIOKUPOBATh OT3bIB,
pELENnT U MoJb30BaTeNsl. AIMHUHUCTPATOP UMEET BO3ZMOXKHOCTh YIPABIAThH
JHOOBIMM CYIIHOCTAMHU 0a3bl JaHHBIX. PazpaboTka BeO-IPUIIOKEHUS BKIIIO-
yaja MpOeKTUPOBAHUE APXUTEKTYPBI C Pa3ACICHUEM HA KIMEHTCKYIO U Cep-
BEPHYIO YacTH, CO3/1aHue 0a3bl TaHHBIX sl XpaHeHUs] HHGOpPMAIlUU O pe-
LEMNTaX, N0JIb30BATENAX, MOJNUCKAX, PEATU3aLUI0 JOTUKH 00pabOTKH JaH-
HBIX U COCTaBJICHHUE MOJIb30BATENBCKOM JOKyMeHTauu. g co3nanus Beo-
NPUWIOKEHUSI HCIHOJb30BAIUCh COBPEMEHHBIE TeXHOJOruu. KimeHTckas
4acTh OblJIa peayin30BaHa ¢ momolbio React, yTo o0ecrneunsio OT3bIBUUBBIMA
U MHTepakTUBHBIA HHTEp(deiic. CepBepHas yacTh pazpadborana Ha NestJS,
YTO MO3BOJMIO MOCTpOoUTHh MaciuTabupyembiii API. B kauectBe cuctembl
ynpasiieHHs 0a3bl JaHHBIX UCONb30oBanach PostgreSQL.

3axiouenue. PazpaboTanHoe BEO-NIPUIIOKEHHUE BKIIFOUAET BO3MOXK-
HOCTb NTOMCKA U (PUIIBTPALIMU 110 PA3TUYHBIM KPUTEPUAM PELIETITOB, YIIPaB-
JICHUSI pelenTaMu, 3arpy3Ky H300pa)keHUi, ympaBiieHUE MNpoduiaeM, a
TaK)Xe aJMUHUCTPATUBHYIO MaHenb. [[punoxxkenre MoxeT ObITh aganTHpO-
BaHO MO/ peaibHbIe NOTPEOHOCTH KYJIMHAPHBIX COOOIECTB M 00pa30BaTeb-
HBIX TIaT(QOpM, cnocoOCTBYS Pa3BUTHUIO MHTEpECA K KYJUHAPUHU U OOMEHY
OTBITOM MEX]y TOJIb30BaTEIISIMH.

JIMTEPATYPA
1. React — OubOanoreka ajist Be0- U COOCTBEHHBIX IMOJIb30BATEIHBCKAX
uHtepdeiicon — [OnexkTpoHHBIT  pecypc] —  Pexum 10~

ctyna: https://reactjs.org

2. NestJS — nporpeccunbiii hperiMmBopk Node.js— [ DJIeKTpOHHBIH pe-
cypc] — Pexxum noctyna: https://nestjs.com

3. PostgreSQL — cucrema ynpapieHus: 6a3aMu JaHHBIX — [ DJIEKTPOH-
HBII pecypc] — Pexxum noctyna: https://www.postgresql.org/docs/
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YK 681.391
Cryn. P.A. TeimkeBud
Hayu. pyxk. nou. H.A. Xwusik

(Kadenpa nadopMaimoHHbIX cucTeM u TexHooruii, BI'TY)

CUCTEMA KOHTPOJISI U AHAJIA3 39BAKYALIUH
B YCJIOBUAX YPE3BbBIYANHBIX CUTYALIUHN

B crathe paccMOTpEHBI CUCTEMBI KOHTPOJISI M aHAJIM3a dBaKyalluu B
YPE3BBIYAHBIX CUTYAIMSIX, OXBATHIBAIONINE COOp JAHHBIX, aHAIHN3 TTOBE/IE-
HUS JIFOJICH, BEIOOP MapIIpyTOB U KOOPAMHAITMIO SKCTPEHHBIX CTyK0. Takue
CHUCTEMBI peIIaloT TPH KIF0YEeBbIC 3a1aun. ONUIeM uX HIDKE.

COop JaHHBIX — TEIUIOBBIC M BUICOAATINKN (PUKCUPYIOT TUIOTHOCTH U
NIBIDKCHHUE JTIOJCH.

AHanmu3 1 KOOPJIWHAIINAS — AJITOPUTMBI OIICHUBAIOT TTOBEACHUE, TPO-
THO3UPYIOT Y3KHE MECTa M HAIPABJISIOT JIFOACH T10 JIYUIITUM Ty TSIM.

[IpumeHeHune Mmoka3ano BBHICOKYIO 3(()EKTUBHOCTh B TOPTOBBIX IICH-
Tpax, a’poropTax M Ha CTaJAMOHAX. Tak, IpH IMoXkKape CEHCOPhl M KaMephl
MTHOBEHHO OIPECIISAIOT 30HBI OMACHOCTU M IMPOKJIAJIBIBAIOT OE30I1acHbBIC
MyTH K BBIXOJaM.

OcHOBHBIEC OTpaHUYCHUS — YSA3BUMOCTh O0OPY/IOBaHMS, BO3ZMOYKHBIC
cOou B mepeaade aHHBIX U HEMPEeCKa3yeMOCTh YeJI0BEYECKOro (hakTopa.
JIist TIOBBITIICHUST HAAE)KHOCTH TPEIaraloT a1yOoaupoBaTh UCTOYHUKA WH-
dbopmanuu u peryasipHO OOHOBIIATH aJITOPUTMBI.

B Oynymem Takue cHCTeMBl KIAET WHTErpanusi ¢ MOOWIBHBIMU
YCTPOHCTBAMH U HOCUMBIMH JTATYMKAMHU, UCTIOJIb30BaHUE OOIBIINX JAHHBIX
JUTsl 00JIee TOYHOTO TIPOTHO3UPOBAHMS M aBTOMATHYECKOE B3aUMOICHCTBUE
C CUCTeMaMH TI0’KapOTYIICHUS U OXPAaHHOW CUTHATU3AIINH.

CucTeMbl KOHTPOJIS ABaKyalliy IPeBpaIiaroT Xaoc B MOPSAIO0K, criacas
KU3HU. PazBuTHe TeXHONIOTWH, BKIIIOYAs MAaIIMHHOE O0y4YeHHUe, cliejlaeT X
emie 2dexTuBHEE.

JIMTEPATYPA
1. CoBpeMeHHbIE CHUCTEMBl 3BaKyallMH: TEXHOJIOTHMH M TOAXOABI —
Security Today — [OnekrponHslii pecypc] — Pexum goctyma:

https://securitytoday.ru/evacuation-tech.

2. [IlpuMeHEeHNE UCKYCCTBEHHOTO HHTEIIICKTA B YIIPABICHUH YPE3BhI-
yaitHeiMu cutyarusMu — Al Journal — [DnexTponnslit pecypc] — Pexum mo-
ctyna: https://aijjournal.ru/ai-emergency-managemen.
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NHTEPAKTUBHBIE ITUAT'PAMMBI U CXEMbI
B BEB-ITPUJIOKEHUAX

HHTepakTHBHBIC TUATPAMMBI IIO3BOJISIOT MTOJIB30BATEIISIM U pa3paboT-
YHKaM JIydIle BOCIIPUHUMATh U aHAJIM3UPOBATh CTPYKTYPY H MPOIIECCHI, a
Tak)Ke B3aUMOJICHCTBOBATH C 3JIEMEHTaMH BU3YyalIbHOTO HHTEpdeiica.

B pamkax npumimomHoro mnpoekta — «BeO-mpunokeHue Mg 3aKasa
ycayr ppuitancepoB» — peanusyercs Dashboard ¢ moaneprkkoii Bu3yanusa-
IIUU CBA3EH MEX]y MOJB30BaTENIAMHU, 3a/1a4aMu U 3akazaMu. J{Jist aToi 1enu
UCIIOJB3YyeTCs React-koMIIOHEHT ¢ MHTerpanuen pegakropa draw.io, mo3Bo-
Jsromui 0e3 pa3paboTKU ¢ HYJIE BHEAPUTD MMOJTHOLIEHHBIN BU3yallbHbIN pe-
JAKTOP MPSMO B UHTEPGEHC TIPHITOKCHHUS.

Takast mHTETpaIs MoMoTaeT 0TOOPa3UTh APXUTEKTYPY POSKTA, OTH-
caTh TPOIECCH M JTOKYMEHTAIIUI0, a TaKK€ MOJIEITHPOBATH CBSI3U MEXKIY
KITFOUEBBIMU CYITHOCTSIMU. KOMITOHEHT MTOAIepKUBAaeT HACTPOUKY pPeKrMa
paboThl, BEIOOP UCTOYHUKA U (popMaTa XpaHEHUS JaHHBIX, a TaKxKe 0POpM-
JICHUE ¥ TIOBEJICHUE PEIAKTOpA.

B03MOXHOCTH peIakTUPOBAHMS AUArpaMM BHYTPH CHCTEMBI CIIOCO0-
CTBYET 00Jiee TECHOMY B3aUMOJICHCTBUIO C MOJIH30BATEIEM. JTO yIPOIIAeT
MPOIIECC COBMECTHOTO IJIAHUPOBAHUS U COTIIACOBAHUS MEKIY 3aKa3UMKOM,
UCIIOJIHUTEIIEM U aAMUHUCTpaTopoM. HTepakTUBHAs BU3yau3allus MOBbI-
[IaeT HATJISIIHOCTD JIaXKe JIJIS TTOJIhb30BaTesielt 0e3 TEXHHUECKOUM MOITOTOBKH.
bnaromaps 3ToMy MHCTPpYMEHTY, pa3pabOTYMKH MOTYT OBICTpEe TECTHPO-
BaTh WUJICH U BHEIPATH U3MCHECHHSI B CTPYKTYPY MTPOCKTA.

Kpome Toro, TeXHOIOTHS TTO3BOJISAET OTCICKUBATH U3MEHEHUS, BO3-
BpaIiaThCs K MPEABIAYIIAM BEPCUSIM U B TIEPCIICKTUBE PACIIUPITH (PYHKITH-
OHAJIBHOCTbH 32 CYET MHTETPAIUU C BHEITHUMHU CEPBUCAMHU.

[IpuMeHeHne TakuX peleHui aenaet narepdeinc BeO-mpuiokeHus 00-
jee THOKUM U MHPOPMATUBHBIM, YIy4IlIas BOCIPUSATHE CIOKHBIX CTPYKTYP U
MOBBIIIAS TIPO3PAYHOCTH B3aMMOICHCTBHUS MEXKTY YYACTHUKAMH IMPOCKTA.

JIMTEPATYPA
1. Draw.io (diagrams.net) Official Documentation [DnexkTpoHHBIN
pecypc]. — Pexum noctyma: https://www.diagrams.net/doc/fag/embed-

mode. — Jlata noctyna: 19.04.2025.
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ITPOEKTUPOBAHMUE BA3bI JAHHBIX C IIOMOILIBIO
NCKYCCTBEHHOI'O HHTEJIVIEKTA

B pabote paccMatpuBaroTcsi BOIPOCHI MPOEKTUPOBAHUE 0a3bl JaHHBIX
MySQL 1151 cucteMbl ynpaBiieHHs 3aKa3aMH KOCMETUYECKOTO MPOU3BOI-
CTBa C HCIOJb30BaHUEM HCKycCTBeHHOro mHreiekra (MU), B wactHocTH
ChatGPT. Beioop MySQL o0ycnoBieH €€ HaexKHOCThIO, TPOU3BOIUTEIIb-
HOCTBIO M MOIYJISIPHOCTBIO B BeO-pa3zpadotke, a ChatGPT Obu1 B34T 3a oc-
HOBY, ITIOCKOJIBKY OOJIBIIMHCTBO cOBpeMeHHbIX N -uHCTpyMEHTOB 171s pa-
00ThI ¢ 0a3aMU TaHHBIX IOCTPOEHBI HA €r0 APXUTEKTYPE.

ChatGPT 3HauuTenbHO yCKOpUI pa3pabOTKy, MTHOBEHHO Ipejyiaras
BAapUaHTBl CXEM U I03BOJISII ONIEPATUBHO BHOCHUTH NpaBku. Ha stane kon-
LENTYyaJIbHOIO MPOEKTUPOBAHUS HEUPOCETh MOTpeOOBala yTOUHEHUI: H3HA-
YajbHO HE OBbUT YUYTEH MOJYJb YNPABICHMS MOJIb30BATEIBCKUMHU AKKayH-
TaMH, a TakK’K€ HEKOPPEKTHO OOBEAMHEHBI pOJIn MeHeakepa (padoTa ¢ ac-
COPTUMEHTOM) U aJMHUHHUCTparopa (yrpaBieHue npaBamu goctymna). [lpu
JoruyeckoM mnpoekthupoBanun MU mpaBuiabHO cPopMUpOBa CTPYKTYpPY
Ta0JIMI, HO TOMYCTHJI OIIMOKY B HOpMalM3allMd, HE pa3[eIuB COCTaBHON
aTpuOyT «aJapec» Ha OTAENIbHbIE KOMIIOHEHTHI, YTO MOTPEOOBATIO PYYHOIO
ucnpasienuss. OgHako Ha stane (usudyeckoro npoektupoanus ChatGPT
MOKa3aJl BBICOKYIO 3P(PEKTUBHOCTb, Cpa3y MPEAJIOKUB ONTUMU3UPOBAHHBIE
pELICHUSI: TPUITEPHI JJI1 KOHTPOJIS OCTATKOB TOBAPOB, MEXAHU3MBI pacyéTa
PEUTUHIOB U MHJEKCHI JJI1 YCKOPEHUS MOUCKA.

B xone mccnenmoBanus Obu1o ycranorieHo, 4To ChatGPT addek-
TUBHO CIPABISETCS C TEXHUYECKOW peanu3alueld MpOoeKTHpOBaHUS 0a3bl
JAHHBIX, aBTOMATU3HUPYsl PyTUHHBIE 3aJa4, IIpeasiarasi TOTOBbIE PELICHUS
JUTSL OITUMU3ALUHU CTPYKTYPBI M 3HAYUTENBHO YCKOPSIS MTPOLIECC T'€eHEpaluu
SQL-koaa, 4T0 0cOOEHHO MPOSBUIIOCH HA 3Tane (PU3NIECKOro MPOEKTUPO-
BaHMs MIPU CO3/1aHUU TpUTTepoB. OIHAKO, KaK IMOKAa3aJId 3Tallbl KOHLETY-
QJIbHOTO U JIOTHYECKOT0 MPOEKTUPOBAHMS JJIsI KOHLIENTYaJIbHBIX PEIICHUHN U
ousHec-cnenupuku 00s13aTeIbHa SKCIepTHAs MpoBepKa. [ BU3yanuzamnuu
CTPYKTYpP MCHOJIb30BAJIUCH CIIEIMAIM3UPOBAHHbBIE CEPBUCHI draw.10 aJis co-
3nanus quarpamMm U PlantUML s aBTOMaTrdeckoi reHepaiuud cXem, 4To
IIO3BOJIMJIO HAIVIAHO NpEACTaBiIATh apXxuTekTypy b/l. IlomydeHHbIn onbIT
JNEMOHCTPUPYET, uTO couetanue aBromartuzanuu udepe3 MU (ChatGPT) u
HKCIIEPTHOTO KOHTPOJS TO3BOJSET JOCTUTaTh ONTUMAJILHOTO OanaHca

MEXIY CKOPOCTBIO Pa3paOdO0TKH M KA4eCTBOM HTOTOBOW CTPYKTYpPHI Oa3bl
nanubix MySQL.
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OCOBEHHOCTH OIITUMHU3ALINUA 3AITPOCOB
B BA3AX JTAHHBIX

OnTuMu3aIms 3anpocoB MPEACTaBISAET OO0 KPUTHYECCKH Ba’KHBIN
acmeKkT paboThl C PENAIMOHHBIMU 0a3aMH JaHHBIX, OCOOEHHO MpH 00pa-
0OTKe 3HAaUUTETbHBIX 00bEMOB HHPOpMaIK. B Xo/1e uccienoBanus mpose-
JNEH KOMIUIEKCHBIM aHajlu3 MEXaHU3MOB HHJIEKCAlUh B 0a3e JaHHBIX
PostgreSQL, ux BiusiHUS HA TPOU3BOAUTEIHLHOCTD 3aIPOCOB U METOI0B A(-
(EKTUBHOTO IPUMEHEHUSI.

DKCnepruMEHThI TOATBEPANIN KIHOYEBYIO POJIb UHIECKCAIIUU B YCKO-
peHun BBIOOPKH NaHHbIX. Tak, mpuMeHeHue nuaekca B-Tree ansa punprpa-
IIMH 110 BO3PACTY YCKOPHJIO BBIIIOJIHEHUE 3alIPOCOB B IISTh Pa3, a UCIOJIb30-
Banue GIN-uHzaekca st GUIbTpaluu mno Teram — B COTHU pa3. Muaekc B-
Tree ocTaércsi yHUBEPCAIBbHBIM PELIEHUEM JJIs TUIOBBIX 3a]a4, TOTJ1a Kak
unaekcbl GIN u GiST neMoHCTpHUpYIOT 3((HEKTUBHOCTH B HOJTHOTEKCTOBOM
Y T€OIIPOCTPAHCTBEHHOM ITOUCKE.

MeTonoaorust UCCaeI0BaHNs BKIIIOYala aHAJIN3 IUIAHOB BBINIOJIHEHNUS
¢ momomisio koMaHAel EXPLAIN ANALYZE. BreigBieHo, YTO HHACKCHI HE
BCETJ1a MOBBIIAIOT TPOU3BOAUTENBbHOCTD: onepauuu INSERT 3amensnsatorcs
13-3a OOHOBIIEHUS UHICKCHBIX CTPYKTYp, a MaccoBbie oneparun UPDATE
u DELETE yBenunuuBaroT Harpy3Ky Ha AUCK. BaXHbIM (haKTOpPOM SIBIISIETCS
napametrp FILLFACTOR: ero 3nauenne 100% mpuBOIUT K JOTOJHHUTENb-
HBIM HaKJIaJHbIM pacxoiaM Npu MOAU(UKAIUIX.

MOHUTOPUHT aKTUBHOCTU MHJEKCOB YEPE3 CUCTEMHBIE MPEICTaBIIC-
Hus pg stat user indexes m pg stat all indexes BBISIBUI HajIMuKMe HEUC-
MOJIb3yEeMbIX MHAECKCOB, YTO HETATUBHO CKAa3bIBAETCS HA MTPOU3BOAUTEIILHO-
cti. B Takux ciyuasx nenecooOpa3Ho MO0 yAaiaTh Hed(hPEeKTUBHBIEC UH-
JIEKChI, JINOO KOPPEKTUPOBATH UX MapaMETPHI.

boumn  Takke U3ydeHbl MEXaHHU3MBbl OOCITY)KHBAaHHUS HHJIIEKCOB
(REINDEX, VACUUM, CLUSTER), noaTBepAUBIINE HEOOXOIMMOCTH Pe-
TYJSIPHOTO OOCITY>KMBaHMSI Uil CTAOUIBbHOM paboThl 0a3bl. OnTuMuU3anus
BCTAaBOK M OOHOBJIEHMI MOKa3ajia, 4To U30bITOK MHAECKCOB 3aMEJUISIET OIle-
paluu.

Takum o0pazom, pe3yJbTaTbl UCCIEIOBAHUS JEMOHCTPUPYIOT, YTO
IPaMOTHOE YIPABJICHUE WHIEKCAMH W WX PETYJSPHBIA ayJIUT SIBISIOTCS
KJIFOUEBBIMU yCIIOBUAMU d(pPextuBHON padoTel PostgreSQL, ocobenHo B
BBICOKOHArPY>KEHHBIX CHCTEMAX.
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OPTIMIZE THE WEB PAGE TIME LOADING ANALYSIS

Abstract: With the rapid development of the Internet, page load time
has an increasingly significant impact on user experience and website per-
formance. This paper focuses on the optimization analysis of web page load-
ing time, aiming to deeply explore the key factors affecting web page loading
speed, and put forward targeted optimization strategies. Through the re-
search of a variety of web performance indicators and the practice test of
different optimization techniques, the specific effects of server response
time, resource compression and consolidation, image optimization, code
simplification and other factors on web page loading time are analyzed in
detail. The results show that reasonable application of these optimization
methods can effectively reduce the loading time of web pages and improve
the fluency and satisfaction of users when visiting web pages.With the in-
creasing importance of page load time optimization, relevant standards and
specifications will continue to improve. In the future, there will be stricter
and more detailed web performance indicators and evaluation methods,
prompting developers to pay more attention to the optimization of web load
time. At the same time, browser manufacturers will also pay more attention
to the support of web page loading performance in their own kernel and func-
tional design, to provide users with a better browsing experience [1, 2].

In short, the future research on web page loading time optimization
will be comprehensively developed in many aspects such as technological
innovation, front-end optimization, intelligent strategy, CDN upgrade and
standard specification improvement. Through these efforts, we have reason
to believe that the future of web pages will be presented in front of users at
a near-instant speed, bringing people a more smooth and efficient network
experience, and promoting the development of the Internet industry to a
higher level. In the future, cross-platform optimization and collaboration will
be explored to strengthen the balance between security and loading to cope
with the ever-changing network environment and user needs [3].

LITERATURE

1 Patrick Meenan. Web Performance in Action. Manning Publica-
tions. 2016.

2 Yoav Weiss, Gil Tayar. Web Performance Tuning: A Hands-On
Guide to Modern Optimization Techniques. Apress. 2018.

3 Brian LeRoux, Joe Bender. Ionic in Action: Build amazing cross —
platform hybrid mobile apps with lonic 2 and Angular 2. Manning Publica-
tions. 2017 (Relevant for web - related performance in mobile web context).
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3AHIUTA ITPAB HA ITPOU3BEJIEHUA
NCKYCCTBEHHOI'O HHTEJIVIEKTA

[TosiBnenne ChatGPT u aHamormuHbIX HEMpoceTel cTalo KaTaanu3aTo-
POM 3HAYUTEIBHOTO POCTa B 00JACTH MPOM3BOACTBA KOHTeHTA. Hapsmy c
AHTY3MAa3MOM, BbI3BaHHBIM BO3MOKHOCTSIMU M, BO3HUKAET BOIPOC: KOMY
MPUHAJIEKAT MMpaBa Ha KOHTEHT, co3aanubid UM [1, 2]? B nocneaHue roasl
xoMranust OpenAl, uzBectHas kak paspadotunik UMW u mogenn ChatGPT,
CTOJIKHYJIAach ¢ psagoM npobiem. Kommanus Patronus Al, cniermanusupyto-
1ascsi Ha aBTOMaTU3MPOBAHHOM MOMCKE OO0k B padbote NI, mposena uc-
CJIeIOBaHKE, YTOOBI HAWTH IJIarHaT B MOIMYJISIPHBIX SI3bIKOBBIX MOJIEIISIX.

Xynmmi pesynbtaT 'y GPT-4. f3bikoBas Mozens B 60% ciy-
4yaeB 3aBepliajga OTPHIBOK U3 KOHIIA KHUTH, a B 26% ciydaeB — JOCIOBHO
npuBoaAMIIa o0pa3el U3 Havasa npousBeaeHus. Mixtral Takke He oueHb 6e3-
OMAaceH: PE3yJbTAThI SI3bIKOBOM MOJIETN HAXOIATCS MPUMEPHO MOCEPEAUHE
mexay Claude 2.1 u GPT-4. S3bikoBas mojaens B 38% ciydaeB 3aBepiiajia
MEPBbIA OTPHIBOK KHUT, HO PEIKO MPEIOCTaBisja KPyHHbIE (PparMeHTHI
«IUPATCKOTO KOHTEHTaY.

K Bompocy 0 KOMMEpUYECKOM HCIOJIb30BAHUU CTEHEPUPOBAHHOTO
KOHTEHTa CIEAYeT MOIXOIUTh OCTOPOXKHO. MOXKHO CHU3UTH BEPOSITHOCTH
HapyIICHUsI aBTOPCKUX TMIPaB U U30€KaTh BOZMOXKHBIX CyACOHBIX KOH(DIUK-
TOB. ABTOPCKHE TpaBa Ha KOHTEHT, CO3/aHHBIN C UcCnojab3oBanueM MU,
Yale BCEro NpUHaJIeKAT JIIOIAM WM OpraHu3alusM, KOTOPbIE HEemocpe/I-
CTBEHHO BOBJICUEHBI B IIPOLIECC CO3/IAHUS U UCIIOIb30BAHUS 3TOTO MaTEPH-
ana. Bo3Hukaet Bce 00JibIle pa3roBOpoB 0 HEOOXOIMMOCTH MEPECMOTpa Cy-
HIECTBYIOIIUX IMPABOBBIX HOPM U CO3/IaHUH HOBBIX MPABOBBIX KATETOPHUH.

JINTEPATYPA

1. AdanaceeBa E. A. ABTOpCKOE TIPaBO B AMOXY UCKYCCTBEHHOTO MH-
TesuiekTa// InTennekryaabHas COOCTBEHHOCTh. ABTOPCKOE MPABO M CMEXK-
Hble paBa. — 2020. — Ne 6. — C. 59-66.

2. Myteko H. I1., YpOanosuu I1. I1. 3ammTa aBTOpCKHUX IIpaB Ha TEK-
CTOBBIE JOKYMEHTBI HA OCHOBE CTeraHorpaduueckoil MoaupuKaluu 1BeTa
CUMBOJIOB TekcTa // MHdpopmarimonasie TexHoaoruu: matepuansl 83-it HTK
npodeccopcKo-NMpenojaBaTeabCKOro COCTaBa, HayuyHbIX COTPYIHUKOB U ac-
MUPAHTOB (C MEXKIYHAPOAHBIM ydyacTheM), MuHck, 4—15 despans 2019 r. —
Munck: BI'TY, 2019. — C. 41-43.
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CKPBITAS ITIEPEJJAYA UH®OPMAILIMN HA OCHOBE
MOJU®UKALIMN MAKPOCOB

N3BecTHa mpobiema, CBA3aHHAs C BOBMOXKHOCTBIO COKPBITHS HH(OP-
MaIH Wik KoAa (B TOM YHCIIEe — BPEJOHOCHBIX) B IIMPOKO HCIIOJIb3YEMbIX
oucubix popmatax aitnos (.doc, .docx u .xml) [1]. Oqaum U3 cpeacTs A
TaKOT'0 COKPBITHSI CITY>KaT MaKpOChl, HAalTMCaHHbIE Ha si3bIKe Visual Basic for
Applications (VBA) [2].

PaboTta ¢oxycupyercs Ha HMCHOJB30BaHUM JOKYMEHTOB Microsoft
Office, mognepxuBaromux Makpocbl. @opmat .docx OCHOBaH Ha CTaHJApTe
Office Open XML (OOXML), npencrasmusisi codoit ZIP-apxuB ¢ XML-
daiinamu u 1pyrumMu pecypcamu [3].

KitroueBbIM KOMIIOHEHTOM JJIs1 XpaHEHHsI MaKpOCOB B Takux (haiiimax
aBiisgeTcst OuHapHbI (aitn vbaProject.bin (00bIYHO pacONOKEHHBIN B MO/I-
karanorax word/, xlI/ u T.1i1.). Hanuuue storo ¢aiiina aBisieTcss HHIUKATOPOM
IPUCYTCTBHUS MAKPOCOB B JOKyMeHTE. OCHOBHBIM KOHTEHHEPOM JIJIsl CKPBbI-
BaeMOi MHPOpPMAIUHN B paMKaxX HCCIEAYEMOT0 METO/Ia BEICTYIAeT caM KOJI
VBA-makpoca, xpansmuiics BHyTpu vbaProject.bin.

OcHoBHast Uiest METO/Ia 3aKTF0YAETCsl BO BHEAPEHUH CKPHIBAEMOM HH-
dbopman HEMOCPEACTBEHHO B UCXOAHBIN KoJ VBA-makpoca. 910 ocHO-
BaHO Ha MCIOJF30BAaHUU KOMMEHTApUEB, MOIU(PUKALIMN UMEH, BHEJPEHUE
CKpBIBAEMOI HH(POPMALIMH B CTPOKOBBIE JINTEPANIbl/(PUKTUBHBIN KOJ.

[lepen BHeIpeHHMEM NaHHBIE KOIUPYIOTCS (HAaIpuUMep, HA OCHOBE
bynkuuu StrToBinary nnst mpeoOpa3oBaHusi TEKCTa B OMHAPHYIO CTPOKY).
Jlns u3BieueHus: HeoOXoauM OOpaTHBIM NPOLECC: aHAJIMW3 KOJa Makpoca
(manpumep, pynkius BinaryToString). B pabote ucciemyercs npuMeHeHHe
cpenctBa AutoHotkey (AHK) nnst aBTomaruzaruu. AHK — 310 ckpuntoBsiii
SI3BIK JUIST aBTOMAaTH3anuu 3aga4d B Windows.

AJTOpUTM BKIIIOYAET CIAEAYIOLIUE IIAr: MOJIy4eHHEe UCXOAHOTO CO-
obmenus (13 (aitna, 6ydgepa ooOMeHa, nuaiora); KOAUPOBAHUE COOOIICHUS
(BctpoernbiMu cpenctBamMu AHK nnm BBI30BOM BHEIIHWX CKPHITOB); 3a-
MyCK LIeNIEBOT0 NMpuiioxeHus (Hanpumep, Excel) u oTkpeiTre ¢aiina-koHTen-
Hepa (.xIsm); ucnonb3oBanue pegakropa VBA; BbiloHeHHE oniepaliuii cTe-
raHorpauYecKoro COKpHITUS MH(DOpMAIUK.

Jist peanuzanuu MCHoJib3yroTes kitodeBble pyHkimun AHK: Run,
WinWaitActive, SendInput, ControlSend, FileRead, FileCopy u ap.

Hccnenyemblit METOZ UMEET CYIIECTBEHHBIE OTPAHUYEHUS:

1) HU3Kas MPOIYCKHAsi CIOCOOHOCTH;
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2) BBICOKHI PUCK OOHAPYKEHUS;

3) ckpuntbl, ocHOBaHHbIE Ha 3Myisiuuu GUI, yyBCcTBUTENBHBI K 00-
HoBjeHUsAM [10, n3menennsiM uaTEpPEiica, pa3penieHnIo IKpaHa.

IlyTr noBbIIEHNS] YCTOMYUBOCTH:

1) mudpoBaHue NaHHBIX;

2) pacrpeneieHle U MacKMpOBKa: pa3OMEHUE JaHHBIX Ha MEJKHE
(parMeHThl U UX paclpeaeseHUe 0 Pa3HbIM YacTsAM KoJia (KOMMEHTapHH,
CTPOKH, UIMEHA), UMUTALIUs PEAIbHOTO KOJIa;

3) nuHamHuuecKasl ajanTalus: MCHOJb30BaHUE AaBTOMAaTHU3alUM s
BbIOOpA pa3HbIX HOCUTENEW WIM MOAM(DHUKAIMHU CTPYKTYpbl Makpoca IJis
YCIIOKHEHUSI CUTHATYpPHOTO aHAJIN3a.

MeToa MOXET UCIOJIb30BaThCS KaK B JISTUTUMHBIX (3alIUTa KOMMY-
HUKALMI B CEU(PUUYECKUX YCIOBUSAX, TECTUPOBAHUE O€30macHOCTH, 00Y-
YEHUE), TAK U B IECTPYKTUBHBIX LENAX (3KCHUIbTpAIUs JaHHBIX, yIIpaBIie-
Hue BpeAoHOCHbIM 10O, 00x0a KOHTpOJisi). DTO MOJYEPKUBAET HEOOXOIU-
MOCTbh OTBETCTBEHHOI'O MOJIX0Jla K UCCIEAOBAHUIO U TPUMEHEHUIO MOA00-
HBIX TEXHOJIOTUM, COOJIIOJIEHNS STUYECKUX HOPM U 3aKOHOJATENbCTBA.

HccnepoBanue nokasano TEXHUUYECKYIO PEeaTu3yeMOCTh CKPBITOM I1e-
penauu JaHHbIX yepe3 Moaudukanuo VBA-makpocos, a Takxke 3QpeKTuB-
HOCTb ucnojb3oBaHusi AutoHotkey nis aBToMatmzanumm 3TOro mpoiiecca.
OCHOBHBIM METOJOM COKPBITUSI PACCMOTPEHO BHEIPEHHUE JAHHBIX B KOM-
MeHTapuu VBA-koz1a. BeISIBIIEHBI KIHOYEBbIE OTPAHUYEHUS METOAa: HU3Kas
IPOIYCKHAasl CIIOCOOHOCTh U BBICOKUN PUCK OOHAPYKEHUSI COBPEMEHHBIMU
cpexcTBaMu 3aiuThl. [IpeoKeHbl Iy TH NOBBIIIEHUS YCTOMYUBOCTH, TAKHE
Kak Mmu(poBaHue U paclipeie]IieHUe TaHHbIX. PaccMOTpeHbI MOTEHIMAIbHBIE
cepbl IPUMEHEHUS U CBA3aHHBIE C HUMHU 3TUYECKHUE U MPABOBHIE BOMPOCHI.
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Cryn. I.W. Bemotuu
Hayu. pyk. mpod. IL.I1. Yp6anoud

(Kadenpa nadopMaimoHHbIX cucTeM u TexHoioruii, BI'TY)

METO/bI Ob®YCKALMHU KOJA KOMIIBIOTEPHbBIX
BUPYCOB

O6dyckanus koga — MPEAHAMEPEHHOE YCIOKHEHUE aHaJM3a Ipo-
rpaMMbl 63 n3MeHeHus €€ PyHKIHOHANBHOCTH [ 1]. I3HauanpHO MCHOIB30-
BaBIIASICS JJIS 3aIUTHl MHTEIIEKTYyallbHOM COOCTBEHHOCTH, CErOJHSI OHA
LIMPOKO IIPUMEHSIETCS co3aaTessiMu BpenoHocHoro 110. Mckaxenue moroka
yopaBiieHus] — 0a30BbId METOJI, BKJIIOYAIOIIMI BHEIPEHUE HEMPO3PAUHBIX
IPEeIUKaTOB, MEPTBOIO KOJAa U PaclIeIUIEHNE JJOTHYeCKuX 0J10K0B. Criaxu-
BaHME MMOTOKA YNpaBJIeHUA peoOpazyeT NporpaMmy B INIOCKYIO CTPYKTYPY
C LICHTPAJIN30BAHHBIM JIUCIIETYEPOM MIEPEXOJIOB, UTO YCIOKHSIET rpadoBbIi
ananus [2]. HludpoBanre cTpOK U KOHCTAHT 3aLIUILAET KPUTUUECKHUE JaH-
HBIE U MPENSATCTBYET CTATUUECKOMY aHAJIU3y U 3aTpyHsAeT GOpeH3uKy [3].
MeTamopdusm npeamnonaraeT NOJIHY0 TpaHCHOPMALUIO KOAa MPU KaXKI0M
3aIlyCKe: U3MEHEHUE MopsiiKa PYHKIMMA, 3aMeHa HHCTPYKIUI, BCTaBKa CITy-
yaifHoro koaa. OH JenaeT CUrHaTypHBIA aHanu3 Hed()(PEKTUBHBIM, TpeOys
CJIO)KHBIX CEMAaHTUYECKUX MoJienen [2, 3]. BupTyanuzanus koga — BEpIIMHA
o0dyckanuu, mpu KOTOPOH MporpaMma UCIOJIHSETCS B Bujae OaillTkoga Ha
YHUKAJIBHOW BUPTYAJIbHON MAIIMHE. DTO MACKUPYET JIOTHUKY, YCIOXKHSS pe-
BEPC-MHXUHUPUHT [3]. AHTUKOHTPOJIbBHBIE TEXHUKH MO3BOJISIOT M30€rarh
MECOYHHUI] U OTJIAJYMKOB Yepe3 MPOBEPKY BPEMEHHU BBINOIHEHUS, (py1aros
PEB, API Windows wiu npu3HakoB BupTyaibHbix cpen (MAC-amapeca, pe-
ectp) [3]. O6dyckarusi yCIOXKHSIET 3alIUTY, TPEOYsl OT aHAIUTUKOB Mepe-
X0Jla OT CUTHATYPHOTO M 3BPUCTUYECKOTO aHau3a K THOPUIHBIM U CEMaH-
TUYECKUM NoaxoaaM. PazButue MeTo10B 00(pycKaluu, BKIOYasi aBTOMaTH-
3anmio U I, co3maét HOBbIE BBI30OBHI JIJ1s1 KUOEPOE30MacHOCTH.
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YK 004.056.53
Marwuctpanr I1. B. bepranukuii
Hayu. pyk. mpod. IL.I1. Yp6anoud

(benopycckuii rocy1apcTBEHHBIN YHUBEPCUTET, T'. MUHCK)

NUCIOJIB30BAHUE HEMPOCETEBBIX TEXHOJIOFI/II?I
B YIIPABJIEHUU JOCTYIIOM U UIEHTUO®UKALIUEN

B coBpeMEHHBIX YCIOBHSIX yIpaBlIeHUE JOCTYIIOM U HIEeHTU(UKAIIEH
(IAM) npencraBisieT cOO0M KPUTUUECKH BaXKHYIO 001aCTh HH(POPMALIMOHHON
0€30MacHOCTH, Pa3BUTHE KOTOPOIl 00YCIOBIEHO POCTOM yAalIeHHOU paboThI,
00JIaYHBIX TEXHOJIOTUI, KUOEPYTPO3 U PETYIATOPHBIX TPEOOBAHHIA.

[enp uccnenoBaHusl 3aK/IF0YANIACH B aHAJIM3€ HAYYHBIX PadoOT MO pa3pa-
OOTKE CpEeACTB YNPAaBICHUS JOCTYNOM M HJIECHTH(PHKAIMH C MPUMEHEHUEM
HEHUPOCETEBBIX TEXHOJIOTHW [l], a Takke B OIpPENENeHUM IEPCIEKTUBHBIX
HalpaBJICHUH HCCIIE0BaHUM B TaHHOM 00JIacTH.

Wnentrdukanus U ynpapieHUe JOCTYIIOM IMPEICTABISIIOT COOOM KOM-
IUIEKC TIOJXO/O0B, IIPAKTHK W TEXHOJIOTWH NIl YIPABJICHUS YYETHBIMM JaH-
HBIMH T0JIb30BATENEN U CHCTEMAMHU KOHTPOJIS TOCTYTIA.

HeiipoceTeBble TEXHOJIOIUU 3HAYUTENBHO TPAHC(HOPMHUPOBAIN 00JIaCTh
onomeTpuyeckoro pacro3HaBanus. TexHonorust FaceNet [2] Ha ocHOBe cBep-
TOYHBIX HEHUPOHHBIX ceTel oOecrneunBaeT >PPEKTUBHYIO HICHTU(PUKAIIO
NOJIb30BaTeNel Mo U300paXkeHUsIM Jull. ['onocoBoe pacno3HaBaHuE JOCTUTIIO
HOBBIX BBICOT O1arojaps peKyppeHTHbIM HEUPOHHBIM CETSM.

[lepcriekTUBHBIE HANPABIECHUS PA3BUTHUS BKIIOYAIOT:

~ MHOTOMOJIAJIbHYIO OMOMETPHIO (CUCTEMBbI Ha OCHOBE HECKOJIBKUX (PU-
3UOJIOTUYECKHUX MPU3HAKOB);

- pa3pabOTKy aJanTUBHBIX AITOPUTMOB WACHTU(UKALMU B U3MEHEH-
HBIX COCTOSIHUSIX;

~ KOHTEKCTYaJIbHYI0 ayTEeHTU(PUKALUIO (MACHTU(PHUKALIUIO B pa3INYHbIX
YCIIOBHSIX, HAIIPUMED, TIPH TUIOXOM OCBEIIEHHOCTH WM 3aLIyMJICHHOCTH).

HecmoTpst Ha 3HaYMTENBHBIE JOCTHKEHUS B IPUMEHEHUHU HEMpoceTe-
BBIX TEXHOJIOTUM B CUCTEMaX UIEHTU(UKAIINK U YIIPABJICHUS JOCTYIIOM, OCTa-
€TCs MHOKECTBO HANPABJIECHUN JUI JAJIBHEHIIIErO0 yCOBEPIIEHCTBOBAHUS CY-
LIECTBYIOLIMX PEILICHUMN.
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YK 004.41 Crya. A.C. KoBaneBnu
Hayu. pyk. E.A. biunoBa (xadpeapa UCuT, BI'TY)

POJIb Z—)KBAFI}’HHFA B NIOBBIINEHUU D®PEKTUBHOCTH
OUHAHCOBOU CUCTEMBI B YCJIOBUAX HUPPOBU3AIINN

B ycnoBusix crpeMutenbHON MU(GPOBU3AIMN SKOHOMHUKH OJHOU U3
MPUOPUTETHBIX 3aJlady OAHKOBCKOM CUCTEMBI SBIISIETCS oOecredeHue mpo-
3pavHOCTH U y100CTBa (PMHAHCOBBIX OMEpanuid. DKBaHPHUHT — 3TO MPOIIECC
npuemMa IUlaTeKel € HCMOJIb30BaHHEM OaHKOBCKHUX KapT U MOOMIIbHBIX
YCTPOMCTB, B KOTOPOM 3aJ€HCTBOBAaHbI NPOJABEL, MOKyNaTelb, OaHK-IK-
Baiiep M IUIaTeXHas cucTeMa. JDKBAaUPHUHI KaK cucTeMa Ipuema Oe3Hainy-
HBIX IJIATE€KEH WUIPaeT KIIOUYEBYIO pOJib B OOECHEUYEHUU 3TUX MPOLECCOB.
[lenpro pabOTHI SABIAETCA ONMCAHUE pEANM3alMU MOAYJIS MOJAYU MMAKETOB
JIOKYMEHTOB Ha TOPTOBBbIM M MHTEPHET-3KBANPUHI B COCTaBE MOOMIILHOTO
npuwioxenuss 6anka OAO «Ilapurerbank». ApXUTEKTypa MOJIYJIsSl SKBaM-
pUHTa IIOCTPOEHA C UCMOIb30BAaHUEM MPHUHIIMIIOB MOJYJIBHOCTU U YETKOTO
pa3lesieHnss OTBETCTBEHHOCTH MEX Ty ciaoaMu. OHa peann3oBaHa B BUJE OT-
nenpHoro feature-monynst Acquiring, BCTPOCGHHOTO B OCHOBHOE MPUIIOXKE-
HUE, W CIeAyeT MOAXO0Hy, onrMcaHHoMy B mpoekte Now in Android ot
Google. BzaumopeiicTBre HauYMHAETCS C MOJIB30BATEIILCKOTO UHTEpdeEiica,
OTKYyJla JaHHbIE U KOMaH/Ibl TIepeIatoTcs B komnoHeHT ViewModel, peanu-
3yromui 6uzHec-noruky. anee ViewModel oGpatiaeTcst K COOTBETCTBYIO-
M UseCase, KOTOpble HHKAIICYJIUPYIOT AEUCTBUS, JOCTYIIHBIE NTOJIb30BA-
TEJI0, U 00ECIIeYrBAIOT a0CTPaKIUIO OT ClIosl JaHHBIX. Bce obOpareHust k
JAHHBIM TIPOUCXOIAT uepe3 Repository, KOTOpbIA B3aUMOJEHCTBYET C JIO-
KaJIbHOM 0301 TaHHBIX IMOCpecTBOM OMOIMoTekn Room u ynanéaasim API
yepe3 oubnmoreky Retrofit. [IpaBasi 4acTh cXeMbl I€MOHCTPHUPYET OOIIIYIO
MOJIyJIBHYIO CTPYKTYpY HpuiioxeHusi. OCHOBHON MOAYJb App BKIIIOUAET B
cebs1 pyHKIIMOHANIbHBIE MOJYJIM, Takue Kak Acquiring, u npyrue feature-
Moysii. Bece Moyiu MOTYT UCTIONIB30BaTh 0011Ke ondimnoreku — Core (yTH-
muThl, pecypcnl), Ul (6a3oBbie kommoHeHTHl uHTep(deiica), Domain (use-
case-cJioi, buzHec-mozenn) u Data (peanu3zanust JoCcTymna K JaHHBIM). Takoin
MOJIXOJ] TOBBIIIAET MACIITAOMPYEeMOCTh M MEPEHCIONb3yeMOCTh KOJa, a
TaK>Ke MO3BOJISIET BECTH MapaJlJIeNIbHYIO pa3padO0TKy OTAEIbHBIX KOMIIOHEH-
TOB.

Buenpenue Moyst SKkBaipuHTra B MOOMIIBHOM MPUIJIOKEHUU CIIOCO0-
CTBYET YCKOpsIeT 00pabOTKY 3asBOK OT IOPUIUUYECKUX JIUI] U UHJIUBUIYalTb-
HBIX npeanpuHumareneil. Kpome toro, nundpoBuszanus mpoueccoB KBaii-
pUHTa CO3/aeT MPEANOCHUIKK Ui JajbHEHIIe aHAJIUTUKU KIMEHTCKUX
JAHHBIX, YTO MO3BOJIAET (POPMUPOBATH MEPCOHATU3UPOBAHHBIC MPETIONKE-
Hus. Takum oOpa3oM, TEXHOJIOTHYECKAsT MOJICPHU3AIINSI SKBAHPUHTA HATIPSI-
MYIO BIIUSIET HA Pa3BUTHE OAHKOBCKOW MHPPACTPYKTYPHI.
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YK 004.41
Cryn. 1.11. Hevaii-HunieBuu
Hayu. pyk. E.A. baunosa

(xadenpa nHGOPMAITMOHHBIX CUCTEM U TexHOIorui, BI'TY)

MOCTPOEHME OBJIAKOB TEI'OB B UHTEJUIEKTYAJIBHOM
CUCTEME AHAJIMTUKHA KJIUMEHTCKOM BA3BI

st adexTuBHOTO aHaNMM3a KIMEHTCKOW OOpaTHOM CBSI3U M OBICT-
pOTO BBISIBICHUS KIIOYEBBIX TEM pa3paboTaHa MHTEUIEKTyalbHas CUCTEMa
aHAJIMTUKU, LEHTPATBHBIM 3JIEMEHTOM KOTOPOI SIBISETCS MEXaHHU3M IIO-
cTpoeHwust 00akoB TeroB. CucTeMa HaunHAETCS CO cOOpa U MPeABaAPUTENb-
HOI 00pabOTKM KIIMEHTCKUX OT3BIBOB, MOCIIE YETO AITOPUTMBI UCKYCCTBEH-
HOTO MHTEJJIEKTA ONPEAEIISAIOT TOHATBHOCTD KaXXA0T0 COOOIICHHUSI (TI0T0KH-
TEJIbHYI0, OTPULIATENbHYI0, HEUTPAIbHYI0) U U3BJIEKAIOT U3 HETO HauboJsee
3HaYMMBbIE KJIFOUEBbIE CJI0BA U (Ppa3bl. DTU 0OOTalleHHbBIE JaHHbIE, BKIIIOYast
MeTauH(popMauo 00 OT3bIBaX, COXPAHSIOTCS B BEKTOPHOU 0a3e JAaHHBIX,
o0ecrnieurBasi OCHOBY JJIsl HOCIIEAYIOLIETO aHAIN3A.

[Toctpoenue oOnaka TEroB MPEACTaBISAET COOOW BHU3YyaIU3aALUIO
HauboJee 4yacTo ynorpedisieMbIX TEpPMUHOB U3 MAacCHBa MpOaHaIM3UPOBaH-
HBIX OT3BIBOB. B 00iake pazmep Ka)10ro ClI0Ba HAMPSMYIO IPOMOPILHUOHA-
JIeH 4acTOTE €r0 yIOMHUHAHUS KIMEHTaMH, YTO TO3BOJIIET MTHOBEHHO BHI-
JIENUTh TOMUHHUPYIOIINE TEMbI 00CYKIeHUH. KpuTruecku BaXHBIM acTiek-
TOM SIBJISIeTCSl BETOBasA Iu(pPepeHInannsi TeroB: UBET CJI0Ba 0TOOpaxaeT
npeobaarolyt0 TOHATBHOCTh OT3BIBOB, B KOTOPBIX OHO BCTpEYAeTCA
(Hampumep, 3eJeHbBIN 1711 TO3UTUBHBIX, KPACHBIN JJIs1 HETaTUBHBIX, JKEITHINA
JUTSL HEUTPAIBHBIX). DTO 1a€T BO3MOKHOCTD HE TOJIBKO MOHATH, O U€M TOBO-
PAT KJIMEHTBI, HO U KAaKOBO 00111€€ HACTPOCHUE MO KaXJI0U TeMeE.

HNHTepakTUBHOCTB 00J1aKa TETOB MOBBIIIAET €r0 aHATTUTHYECKYIO 1IeH-
HOCTb: 110 HAYKATHUIO Ha CJIOBO MOJIb30BaTENb EPEXOUT K CIIUCKY peIeBaHT-
HBIX OT3BIBOB U arperupoOBAaHHONM CTATUCTHKE MO JIaHHOMY KIIIOYEBOMY
CJIOBY. DTa CTaTUCTHKA BKIIOYACT CPEAHUN PEUTHHT, KOJIMYECTBO OT3HIBOB,
JI0JTF0 O(UIMAIBHBIX OTBETOB KOMITAHUHU U CPEHIOI0 CKOPOCTh OoTBeTa. [la-
jee, Ui yriayOJeHHOro MOHUMaHKUs, BO3MOKEH Iepexo/l B uHTepdelic KoH-
KOpJIaHCa, TJI€ CJIOBO JEMOHCTPUPYETCS B €r0 HEMOCPEICTBEHHOM TEKCTO-
BOM OKpy>keHuH. CrcTeMa TakXKe MOAIePKUBAET CpaBHEHNE 00IaKOB TETOB
3a pa3InYHbIC TIEPUOJIbI, BU3YATH3UPYS THHAMUKY KIMEHTCKAX WHTEPECOB
Y HACTPOCHUH.

Takum 00pazoM, IOCTpOEHHE 0OJIAKOB TETOB B paMKaxX MHTEIICKTY-
AJIbHOM CHCTEMBI aHATMTUKH SIBJISICTCS. MOIIIHBIM HHCTPYMEHTOM JIJIS OTiepa-
TUBHOTO TIOJYyUYEHUS MHCAMTOB W3 KIIMEHTCKON 0a3bl M MPHUHATUS 00OCHO-
BaHHBIX OW3HEC-PEIICHUM.
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YK 004.041 Crya. A.B. HemkoBuuy, I1.B. JlonatHrok
Hayu. pyk. E.A. binnoa

(xadenpa MHGOPMAITMOHHBIX CUCTEM U TexHoiorui, BI'TY)

UT'POBOM BAJIAHC B CUMYJISITOPAX: TEOPUSI, METO/IbI
N PEAJIM3ALIUSA B PASBPABOTKE CUMYJIATOPA ®EPMbI

CumynsiTopbl, 0COOEHHO PKOHOMHUYECKUE U YNPaBICHYECKHUE, 3aHU-
MAaIOT 3HAYUTENBHYIO HUIITY B UTPOBOU UHAyCcTpuH. KimroueBsiM pakTopom,
ONPEAEISIIONMM YIOBIETBOPEHUE MOTPEOUTENEH, SBIIAETCS UTPOBOM Oa-
nanc. Lenp maHHON pabOTHI: pacCMOTPETh METOMABI JOCTHKEHHUS UTPOBOTO
OaslaHca, a TaKXKe MPOJEMOHCTPUPOBATHh UX MPAKTUUECKOE TPUMEHEHUE HA
npumepe pazpadotku 2D-cumynsitopa hepMsl.

KittoueBbIM 351€MEHTOM OajnaHca SIBJISETCA SKOHOMUKA, BKIIOYAIOLIAs
HACTPOWKY CIOCOOOB TMOJIyYEHHS] PECYypCOB, UX TpaThl U B3aUMOCBS3H
MEXy 3TUMU mporieccamu [1]. BaxkHo obecnieunTh pazHoobOpasue cTpare-
I'Uif, 4TOOBI UTPa HE CBOAMIIACH K €IMHCTBEHHOMY «IIPABUJIBHOMY» ITyTH [2].
banancupoBka pecypcoB BKIIOYAET ONPeIEICHUE X KOJIUYECTBA, CIOCOO0B
MIOJIyYEHUS U UCIOJIb30BaHUS TaK, YTOOBI OHU OBUIM IOCTATOYHO AEPHUIIUT-
HBIMH, HO HE HaCTOJIbKO, YTOOBI BBI3bIBaTh (ppycTparuio [3].

B pamxkax npoekra Obu1 pa3paboran 2D-cumyinsatop ¢pepmbl. OcHOB-
HOMU 11eJ1bI0 OBLIO CO37jaHre COaTaHCUPOBAHHOW UTPOBOM MOJEIH, oOecrie-
YUBAIOIIEW MHTEPECHBIN U CTaOWIIbHBIN UTPOBOI npouecc. Moens y4uThl-
BaeT BPEMs POCTA, LIEHY CEMSIH, CTOMMOCTb YpO>Kasi, U'TOTOBYIO MPUOBLIb U
KOJIMYECTBO ypO>KaeB JIJIsl KaXKI0r0 BUJA PACTEHUN. DTU MapaMeTphl ObLIU
TUIATENBHO MOAOOPaHbI JUIsl CO3/IaHMSI CTPATErHYECKOTo BbIOOpa: OoJiee A0-
porue pacteHusi TpeOyroT OOJibllle BPEMEHU U WHBECTUIMNA, HO MOTEHIIM-
QJIIbHO MPUHOCST OOJBIIIYIO MPUOBLIH.

Texnnueckn poeKT peanuzoBaH Ha urpoBom nBikke Unity (2D) ¢
MCITOJIb30BAHUEM s3bIKa NporpammupoBanus C#. tepatnBHOe TecTHpOBa-
HHE CTaJ0 HEOThEMJIEMOW YacCThIO Mporecca. [ coxpaHeHus mporpecca
UTPOKA UCIOJIb3yeTCd MEXaHU3M OMHApHON cepUaIn3aluy.

[IpoBenénnas pabora nokasasa, yTo Jake Ha Ha4aJIbHBIX 3Talax pas-
paboTKM THIaTEeIbHAS HACTPOHKA YHUCIIOBBIX MAPAMETPOB KPUTHUECKH BaXKHA
JUTSL CO3/IAHMSI OCMBICIIEHHOTO UTPOBOTO OIbITa B CUMYJISITOPE.
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YK 004.41 Cryn. L.I'. Jlorytenko
Hayu. pyk. E.A. baunosa

(xadenpa MHGOPMAITMOHHBIX CUCTEM U TexHoiorui, BI'TY)

NU-ATEHTBI U ITPOTOKOJI MCP 1JIs1 ABTOMATU3ALIUHN
YIIPABJIEHUA THO®POPMALIMOHHBIMU CUCTEMAMMU

N -arentsl paccMaTpUBaIOTCS KaK KIIFOYEBbIE KOMIIOHEHTHI ISl aB-
TOMATHU3AIMK yIPABJICHHUS WHPOPMAIIMOHHBIMU CHCTEMaMH. B KOHTEKCTe
JTAHHOTO TPOEKTa, MPUMEPOM TAKOIO areHTa CIY>KUT OoJiblllasi sS3bIKOBAs
mozenb (LLM), koTopass MHHTEpIIpETUPYET TEKCTOBBIE 3aMpPOCHI JIJisi HETO-
cpeacTBeHHoro ympasieHus 3D-cuieHoi B penakrope Blender[1]. OcHoBHas
posib UM -arenTa 3aech 3akitoyaercs B IpeoOpa30BaHUU MOJIb30BATENbCKUX
KOMaH/i, OCTYMAIOIIUX B BUJE TEKCTOBBIX 3alPOCOB, B KOHKPETHBIC NEH-
CTBUSI BHYTPH 11€JICBOM MPOrpPaMMHOM CUCTEMBI, TAKUE KaK CO3/1aHUE, N3ME-
HEHUE U yJaJeHHe OOBEKTOB, HA3HAUYCHHE MATEPUAIIOB WJIM BBIIOJTHEHHE
nporpamMmHoro kozga. Jns obecrnedenus 3pQPeKTUBHOTO B3aUMOJICHCTBUS
mexay U-arentom u ynpasiisiemMoil ”HPOPMAIMOHHOM CUCTEMOM, a TaKxkKe
JUJISl ©X UHTETpaIliy B aBTOMATU3UPOBAHHBIE KOHTYPHI YIIpaBIICHUSI, TIpeia-
raeTcs HCMOJb30BaHUE CIEIUATU3UPOBAHHBIX IPOTOKOJIOB, TaKUX Kak
Model Context Protocol (MCP) [2]. DTOT npOoTOKOI NpHU3BaH CTaHIAPTHU3H-
poBaTh Ipoiiecc 0OMEeHa KOMaHAaMH U JIaHHBIMU, 00ecTieunBasi HaJIeKHYIO
U CTPYKTYPUPOBAHHYIO KOMMYHUKAITUIO.

[lensto paboThl ObLIO cBsi3bIBaHuEe peaakTopa Blender 3D ¢ 6oiib-
muMU - S36IKOBBIMU MogielisiMu (LLM) takum oOpaszom, utoObl 3D-ciieHa
YIIpaBJIsJiach TEKCTOBBIMH 3alIPOCAMU U MOTJIa BKJIFOYAThCS B AaBTOMATU3H-
pOBaHHBIE KOHTYpPBI ympaBieHHus HHPopMauuoHHbIMH cuctemamu (MC).
KitoueBble 3a/1aun BKIIFOYAIN CO3/1aHUE IBYCTOPOHHETO KaHajla CBA3U JJIS
JSON-coob6mennit Ha 0aze cokeT-cepBepa U pa3paboTky uHTEep(deiica Ko-
MaHJ /Ui MaHumnyJaupoBaHusi 3D-o0bekTaMu U MaTepuaiaMy, WHCIICKITUU
cieHbl 1 0e3omacHoro BeinoaHeHus Python-kona B cpene Blender [3]. B pe-
3yJibTaTe, pazpaboraHHoe pemieHue npespaiaetr Blender B ympaBisiemblit
MUKPOCEPBUC BU3yaIU3aIMU, KOTOPBIM JIETKO BCTPAUBAETCS B aBTOMATHU3H-
poBanHubie UC u oGecnieunBaeT BocponsBoauMoe 3D-pon3BoICTBO.

JINTEPATYPA

1. Blender Docs / Odunuansuas mgoxkymentanus Blender //
blender.org. — Pexxum poctyna: https://docs.blender.org/.

2. MCP-cnenmupurkanmus / Cnenudukanus mnpoTokona Model
Context Protocol // GitHub (modelcontext, modelcontextprotocol). — Pexum
nocryna: https://github.com/modelcontextprotocol/.

3. Pemnosuropwuit mpoekra GitHub: blender-mcp / [IpoekT nnTerpa-
mun Blender ¢ LLM wepes MCP // GitHub. — Pexum npocryna:
https://github.com/ahujasid/blender-mcp.

180


https://docs.blender.org/

YJIK 004.04 Cryn. . 1. Jlemyx
Hayu. pyk. cr. npen. E.A. bauHoBa

(xadenpa napopMaIMOHHBIX cHCcTeM H TexHONorui, BI'TY)

IMPOTHO3UPOBAHUE UCXOJ10B ®YTHEOJbHBIX MATUEN
C HCHOJIb30BAHUEM HEMPOHHBIX CETEA

[udpoBbie TEXHOIOTUU KapAUHAIBHO TPaHCHOPMHUPYIOT CIIOPTUB-
HYI0 HHIyCTPHUIO: COBPEMEHHBIC BEO-TIPUIIOKCHUS HE OTPAHUIHBAIOTCS 1Ty 0-
JUKAIMEH Pe3yJIbTaTOB — OHU OOBEAUHSIOT COOOIIECTBA, COOMPAIOT M aHa-
JU3HUPYIOT CTAaTUCTHKY, & C MHTETpaIliell ICKYCCTBEHHOT'O MHTEJICKTA MPH-
o0peTaroT BO3MOKHOCTH MPOTHO3UWpOBaHus. B HalieM npoekte Mbl paszpa-
OaTblBaeM U BHEIpsieM B BeO-IIaTGOpMy MOJYJIb HEHPOCETEBOTO MPOTHO-
3UPOBAHUS, KOTOPBIA HA OCHOBE OTKPBITHIX JAHHBIX U PACIIMCAHUS UTP BbI-
JAET BEPOATHOCTHYIO OIIEHKY pe3yJibTara.

B mpoexte ucnonszoBansl Football-data API nyst monmyuenus akry-
anbHOro pacnucanusi, Prisma ORM wu PostgreSQL mist xpaHeHus TaHHBIX,
Node.js u Express.js s cepBepHOl JIOTMKH, a B KadecTBe MHTepderica ¢
Helpocetsmu — Open Router, mo3Boisronuii «Ha JeTy» NePeKII0vYaTh MO-
nen, a Takxke oudmmoreky OpenAl st Node.js ¢ BO3MOKHOCTBIO TTOAKITIO-
yeHus: Deepseek. Kondurypanuu u xkiitoun XpaHsaTcs B OTeIbHOM (aitiie, a
MIPOTHO3BI OOHOBJISIIOTCS B 0a3e Kaxable 24 vaca. [{ns peanuzanuu ObUIM CO-
3/1aHbl MapIIPYTHI 1J cepBepa Ha Express.js, kotopeie yepe3 Football-data
API nonydaror pacnucanue MaTtden U coxpaHsoT ero B PostgreSQL ¢ mo-
MoIpt0 Prisma, mocie uero popMHUpyrOT 3apockl K HelipoceTn uepe3 Open
Router u 6ubmmorexy OpenAl; 0OHOBIIEHHE TPOTHO30B IMTPOUCXOIUT MO pac-
nucanuio pa3 B cyTku. [Ipu TectupoBanun Ha BeiOOpke u3 10 maTyeit Tou-
HOCTh coctaBuia 60 %, comocTtaBUMO ¢ MPOPECCHOHAIBHBIMUA AHAIUTHU-
KaMH, OJTHAKO TpeOyeT paclIupeHusi BRIOOPKU U ONITUMU3AIMU BPEMEHU 00-
paboTku. B mepcrnexkTtuBe MbI TIaHUpPYyEM pa3paboTaTh COOCTBEHHYIO MO-
JIeJTb MPOTHO3UPOBAHUS U YIIYUIIUTH 3PHEKTUBHOCTh CUCTEMBI.

JINTEPATYPA

1. omnne @. I'nybokoe o6yuenue Ha Python. — ITutep, 2019. - 173 c.

2. Kak wucmonp30oBaTh HEUPOHHBIC CETHU IS TMPOTHO3HPOBAHUS
pe3ynbTaTOB MaTdei [DnekTpoHHBIM pecypc] — Betteampro Blog
2023. Pexxum poctyna: https://betteam.pro/blog/neironnye-seti-i-stavki-na-
sport — [lata noctyna: 05.04.2025.

3. OpenAl Playground Documentation. Core concepts of generation
and prompting. [OnexTponnsiit pecypc] — OpenAl 2025. Pexxum noctyma:
https://platform.openai.com/docs/guides/text?api-mode=responses — Jlara
noctyna: 11.04.2025

181



YK 004.41 Crya. H.C. Unbun
Hayu. pyk. E.A. biinnoBa

(xadenpa napopMaIMOHHBIX cHCcTeM H TexHONorui, BI'TY)
BEB-ITPUJIOKEHUE JIUISI TEHEPAILIMA PE3IOME

[ToaroToBka pe3toMe — Ba)KHBIM ATal B MOUCKE MOAXOISIIETO Mpo-
eKTa. Xopolee pe3toMe JOJIKHO ObITh YETKUM, CTPYKTYPUPOBAHHBIM U CO-
JIePKaTh TOJBKO PEJIEBAaHTHYIO MH(GOPMAIIHIO: KOMIIETSHITIH, OTIBIT pa0OTHI,
a TaKKe CBEICHHS 00 00pa30BaHUU W TMOBHLINICHUH KBajudukanuu. Pa3pa-
00TKa IPHIJIOKEHUS, AaBTOMATU3UPYIOLIErO MOATOTOBKY PE3IOME, SIBIIAETCS
aKTyaJlbHOW TexHUYecKou 3anauei. [IpunoxeHue pa3zpaboTaHO Ha CTEKE
TexHosorui JavaScript: cepBepHas yacth HanrcaHa Ha Node.js ¢ HCTI0JIb30-
BaHueM ¢peiiMBopkoB Nest]S n RxJS, xpaneHne JaHHBIX OCYIIECTBIISETCS
B CYB/I PostgreSQL u Redis. J{ns pponTen yactu ucnonszyerca Angular.

[lepBbIM 3Tamom sBiseTcs aBropu3saius cepuca yepe3d OAuth 2.0.
bnaronaps atomy obecnieunBaercsi 6e3omnacHbiil qoctyn k Google Docs u
Google Drive API ¢ ucnonb3oBanreM y4eTHbIX AaHHBIX. [locie ycnenrHoit
ayTeHTUPUKaUU CO3TAETCS OOBEKT KIMEHTA, YTO TMO3BOJISIET BBITIOJIHSTH
orepanuu ¢ ¢aigaMy U TankaMu B 00J1a4HOM XpaHUITUIIIE.

Jlanee OpUIIOKEHUE OMPENENSIeT MOAPa3JeICHUE COTPYIHUKA, IS
KOTOPOT'O FEHEepUpYyeTCs pe3toMe, oOpalasch k 6a3e nanHbix. Ha ocHoBaHuu
Ha3BaHus nojpaszaeneHus B Google Drive mponucxoauT NOUCK COOTBETCTBY-
romen nmanky. Eciy Takasi manka OTCyTCTBYET, IPOUCXOAUT €€ CO3JaHHUeE.
CoznaHHas nanka aBTOMaTHYECKH MOJIy4yaeT IpaBa Ha 3aluch JJIs Olpese-
JIEHHOT'O TMOJIb30BATENS U JOMEHA, YTO 00ECIEYMBAET BO3MOKHOCTh COXpa-
HATHh U OOHOBJIITH IOKYMEHTBI BHYTpH He€. [locne moaAroToBKy Namnku Jist
XpaHEeHUs cO3/1a€Tcs KOMUs adiioHa pe3loMe ¢ YKa3aHHEeM UMEHH (aiina,
COJIeprKalllero UMs COTPYIHHUKA M KOJIMYECTBO JIET €ro omnbiTa. Takum oOpa-
30M, y KaXJ0T0 COTPYAHHUKA IOJTydaeTcsl COOCTBEHHBIM (paiiil B COOTBET-
cTBytomIel nmanke. [[jist 3anonHeHus pe3oMe U3 06a3bl JaHHBIX H3BIEKACTCS
BeCh HAOOp MH(POPMAIIUU O COTPYAHHUKE: UM, (DamuuIns, ommrcanue, 00pas3o-
BaHUE, OMBIT paOOThI, TPOCKTHI, S3LIKA MTPOTPAMMUPOBAHUS U IPYTHE CBE-
nenus. ChopMUpOBaHHBIC TaHHBIE TPOXOAT 00paOOTKy B BUJIE CITHMCKA 3a-
MEH — KaxxJas mapa COAEp>KUT MapKep U3 1a0JIoHA U TEKCT, KOTOPbIM OH
Oynet 3aMeHEH B 3ToM 11absone. Jlanee hopmupyercs Habop 3arpoCoOB IS
Google Docs API, koTopbie 00bEAUHSIIOTCS U OTIPABJISIOTCS Ha BBIMOJIHE-
HUE B MMAKETHOM PEXHUME, YTO MO3BOJIIET 3(PHEKTUBHO 3aMEHUTh BCE Map-
Kepbl Ha peajbHbIC JaHHBIC B €AUHOM OOHOBJICHUHU.

B pesynbTaTe npusiokeHrue mo3BOJISET ONMEPaTUBHO CO3/1aBaTh AKTY-
aJbHBIE JOKYMEHTHI ¢ YU€TOM BCEX JAHHBIX U3 0a3bl, M30aBJIsAsI OT HEOOXO-
JUMOCTH PYYHOTO 3aIOJIHEHUS U TapaHTUPYs eNMHO0Opazue odopmieHus
3a CYET KUCIOJIb30BaHUA 1a0JIOHA.
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YK 004.41 Crya. . 1. dpyrakos
Hayu. pyk. E.A. biiuHoBa (kadenpa UCuT, BI'TY)

3D-BU3YAJIM3ALIUSA OBBEKTOB B BEB-IIPUJIOKEHUU
C UCITIOJIbB3OBAHUEM THREE.JS

CoBpeMeHHbBIE BEO-TEXHOJOTHH I TPEXMEPHON TpaduKu CTaHO-
BATCSI BCE OoJiee aKTyallbHBIMU OJjarojapsi paclIMpeHUI0 BO3MOXKHOCTEH
Opay3epoB U POCTy UHTEPAKTUBHOIO KOHTeHTa. Mcnons3oBanue 3D-Buzya-
JM3allid BOCTPEOOBAHO MPHU CO3aHUM BUPTYAJIbHBIX IKCKYpPCUHU IO apXu-
TEKTYPHBIM OOBEKTaM, IEMOHCTPAILIMOHHBIX MOJIeiell B 00pa30BaHUU U UH-
TEepPaKTUBHBIX ITOKA30B TOBAPOB B AJIEKTPOHHON KoMMepiuH. Llenbio paboThl
ABJIIETCS pa3paboTKa MPOTOTHUIA BEO-TTPHIIOKEHUS JIJIs1 OTOOpaKeHUS U B3a-
umoaeictus ¢ 3D-o0bekTamMu B Opay3epe ¢ UCIOIb30BaHUEM OUOIMOTEKH
Three.js.

B kauecTBe ocHOBBI ObLIT BbIOpaH ABMKOK Three.js - JavaScript-6u6-
JMOTEKa, MpeAHa3HaueHHas aJia peHaepunra 3D-rpaduku B Opaysepe. Ap-
XUTEKTypa MPIIOKEHUS 0a3upyeTcs Ha WCIOIb30BAHUH CIICHBI, KAMEPHI U
pennepepa. CiieHa (Scene) BHICTyIIaeT KOHTEUHEPOM JJIsl 00bEKTOB, KaMep
1 UCTOYHHUKOB cBeTa. Kamepa (Camera) onpenenser TouKy 0030pa Ha CLIEHY,
a peuzaepep (Renderer) orBeuaer 3a OTpUCOBKY, UcTionb3yst WebGL — Hus-
KoypoBHeBbIN rpaduueckuii APl. YnpaBinenune nonp3oBareineM obecrneyun-
BaJjioch uepe3 Moaysib OrbitControls, mo3BoSIONINN OCYIIIECTBISTH Bpallle-
HUE U MaciTabupoBaHue 00beKTa Ha ciieHe. B xoze peanuzanuu ObUH BbI-
MIOJIHEHBI OCHOBHBIE TAIbl HACTPOWKH CLIEHBI U KaMepPbl, 3aTPy3KH U 0TOO-
paxxenuss 3D-Mojnenei, a TakXke IMOAKIIYEHO YIpaBJICHUE Yepe3
OrbitControls. MaTepdeiic Ob11 amanTUpOBaH MO pa3IMYHbIE pa3peIICHUS
HKPAHOB, YTO MO3BOJIMIO JOOUTHCA KOPPEKTHOTO OTOOpaKEHUS B MOMYJISAP-
HBIX Opaysepax. [IpoBenéHHoe TecTupoBaHWE MOATBEPAMIIO CTAOWIBHYIO
paboty npuioxkenus B cpenax Chrome, Firefox, Edge u Safari. YnpaBnenue
KaMepoii OCyIIeCTBISETCS MIIaBHO, TEOMETPHS MOJIETIE 0TOOpaXkaeTcst Kop-
PEKTHO, TEKCTYPHI 3arpyKaroTcs 0€3 HCKaKCHUH.

Tem He MeHee, B npolecce pa3pabOTKU ObUIM BBISBIICHBI HalpaBlie-
HUs, TpeOyroIue nanbHeiIeit mpopadboTku. B acTHOCTH, HEOOXOIUMO OTI-
TUMU3UPOBATH MPOU3BOJUTEIHLHOCTh MPU PabOTE C MOJACISMH, COIEpKa-
MU cBbitie 500 000 moauronos. Takke HHTEpeC MpeACTaBIsSET 3a4a4a 1o
MOJJICPKKE aHUMAIlUW, B TOM YHCIIe CKEJIETHOM, U peanu3alliy MoJib30Ba-
TEJIBCKUX AHHOTAIMI: U3MEPEHUN, KOMMEHTAPHEB M OTOOpaXECHUST MeTa-
naHHbIX. OJIHAM U3 KJIIOYEBBIX BEKTOPOB PAa3BUTHS SBJSETCS MHTETPAITUS
MPWIOKEHUST C O0JaYHBIMU XpaHuiuiamMu u 0skeHa-API, 4yTo mo3BoauT
00eCIeYnTh TUHAMHYECKYIO TTOATPY3KY KOHTCHTA M PaCIIMPUT (PYHKIHO-
HaJIbHbIE BO3MOKHOCTU CUCTEMBI.
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Hayu. pyk. E.A. baunosa

(xadenpa uapoOpMaAIIMOHHBIX cHCTeM U TexHONorwi, BI ' TY)

HUHTEI'PALIUA BEB-ITPUJIOKEHUSA C CRM BPMSOFT:
PEAJIM3BALIUA ITIOTOKA 110 3ATI'PY3KE KAPT
HHPOI'PAMMBI JIOAJIBHOCTH

B ycnoBusix nudpoBoii TpanchopMauu COBPEMEHHON SKOHOMUKH,
OJTHOM M3 KIIFOUEBBIX CTPATErMYECKUX 3a/1a4 JJI1 KOMITAHHM, paOOTaOIIUX C
MacCOBOM KJIMEHTCKOM 0a30i1, CTAHOBUTCS CO3JAaHKUE MPO3PAYHON, yA00HOM
1 0€30IMMacHOM CUCTEMBI B3aUMOIEHCTBUS C TOTpeOuTensiMu. Takon moaxon
MO3BOJISIET OCYILIECTBIATH 00JI€€ TOUHBIN U 1€TaTU3UPOBAHHBIN KOHTPOJIb 32
BCEMHM aCMEKTaMU KIMEHTCKUX OINepalui, 3HAYNTEIbHO CHIXKATh Ollepalu-
OHHBIE U PENyTALIMOHHBIE PUCKH, a TAKXKE MIOCIIEA0BATENBHO MTOBBIIIATH YPO-
BEHb JOBEpUs NOTpeduTeNnel K HHQPaCTpyKType KOMIaHHUH.

OCHOBHOMH 1I€JIbI0 JAaHHOW paOOTHI SIBJISIETCS OMMCAaHUE MpoLecca pe-
JIM3aLMU CKBO3HOIO ITOTOKA 3arpy3KH KapT IPOrpaMMBbl JIOSJIBHOCTH B KOP-
nopatuBHyto cuctemy BPMSoft uepe3 Be6G-unTepdeiic, Bkimrovas Bce 3Tarnbl
— OT IPOEKTUPOBAHUS APXUTEKTYPHOT'O PELIECHUS 10 TECTUPOBAHUS U BHEI-
pEHUS B IPOMBIIUICHHYIO 3KCIUTYaTalUIO.

Moaynb 3arpy3ku KapT MpPeAcTaBisieT coOO0M CHeluann3upOBaHHOE
pelieHue, npegHa3HayYeHHOoe 1JIs1 KOPIOPATUBHBIX MOJIb30BaTesei. Moayib
MO3BOJISIET HEMOCPEACTBEHHO B BeO-MHTepderice OCYIECTBISATh MOJHBIM
LMKJ ONepanui ¢ KapTaMu JIOSUIBHOCTH: CO3/1aHUE HOBBIX 3aIMCEM, pelaK-
TUPOBAHUE CYIIECTBYIOIIMX JAHHBIX, YAAJICHHE yCcTapeBLIeH nHpopmanuu,
a TaK’K€ MACCOBYIO 3arpy3Ky B CUCTEMY KaK OTAEJIbHBIX KapT, TaK U LIEJIbIX
MaKeTOB JaHHBIX B pa3NuyHbIX opmarax, Bkiatouyast Excel u JSON. Monynb
MOoApa3yMEBaEeT B3aMMO/JICHCTBUE MOJIb30BaTENE B paMKax 6 poseil: aqmu-
HUCTPATOp MPOrpamMbl JIOSJIBHOCTH, OIEpPAaTOp MPOTPaMMBbI JOSIBHOCTH,
orepaTop KOHTaKT-IIEHTpa, IpoAaBel], OpeHA-MeHeKep, COTPYIHUK KOH-
TPOJIBHO-PEBU3NOHHOIO OT/ENA.

JIOIOTHUTENBHO CHCTEMA NPEIOCTABISET BO3MOYKHOCTH MOHHUTO-
pUHTa ¥ aHaJln3a TEKYILEeTo cTaTyca oOpadOTKU JJAHHBIX ¢ (POPMUPOBAHUEM
COOTBETCTBYIOIIUX OTYETOB U YBEIOMJICHUH.

[IpoekT pa3pabotan ¢ yuyerom apxutektypsl CRM-cuctemsl Kopmo-
patuBHo# cuctembl BPMSoft u crexa rexnonoruit NET Framework CORE.
Jns xnuentckod yactu npumensuics JavaScript dpeiimBopk EXT.JS nis
pa3paboTKu KIMEHTCKOM yacTu, a Takxke CSS — mist ohopmiieHHs KIUEHT-
ckoit yactu ctwisiMu. CYBJI PostgreSQL ucnonb3oBaiack mjig XpaHEHUS
naaaeix CRM-cuctemsr u camoit uaTerparnuy, a ElasticSearch — s xpane-
HUSI MHOTOpPa3MEPHBIX TAHHBIX C BO3MOXXHOCTBIO OBICTPOTO OCTYTIA.
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Hayu. pyk. E.A. baunosa

(xadenpa MHGOPMAITMOHHBIX CUCTEM U TexHoiorui, BI'TY)
MULTIMASTER PEIVIMKAIIUA B POSTGRESQL

B xozxe pa3paboTku KypcoBOTO MPOEKTa Web-TpUIoKeHUs] MEALICH-
Tpa BO3HHKJIA MTPo0sIeMa CO CKOPOCThIO pabOTHI MPHU OOJIBIIOM KOJIUYECTBE
3allpOCOB B CBSI3U C BO3HUKHOBEHHEM 3aJICPXKEK ONEpalnii B HICXOAHOM ap-
XUTEKType mnpuiokenus. HabOmiogaemple HEIOCTaTKU TEKyIIEH apXHUTEK-
TyphI: TOJHOE TMpeKpaiieHne paboThl Web-MPUIOKEeHHUsS B CIy4yae OTKas3a
cepBepa ¢ bJI, BrIcOKas Harpy3ka Ha CEpBEp, 3aJE€pPKKH IPU IUKOBBIX
Harpy3kax. beum copMynupoBaHbl HOBbIE TPEOOBAHUS K ApXUTEKTYpE: OT-
Ka30yCTOWYHBOCTD, pacCIpeIeICHHIE 3aIIPOCOB MEXKAY cepBepami (cepsep 1:
00paboTKa 3aIIPOCOB PETUCTPATYPHI; CEPBEP 2: BHYTPEHHUE OINEpallUU ME/I-
LIEHTpa), CHUKEHHE 3a/iepKeK 110 2 cekyHa. OIHUM U3 criocoboB obecrieye-
HUSI HOBBIX TPEOOBAaHUH SIBJISIETCS peasv3allysl PEIUIMKALUA MEX1y BHEII-
HUM U BHYTpPEHHUM cepBepamu. OCHOBHOM 3a/1ayeil periuKaluuu sBiseTcs
pacnpeesieHne Harpy3ku Ha MOJIYJIM IPUJIOKEHUS, COCTOSIIETO U3 AJIEK-
TPOHHOM PETUCTPATypbl U paboyeil maHenu AJig BEACHUS MEAULIMHCKUX
KapT. B kauecTBe cepBepoB ObUIN B3ATHI JBa YCTPONCTBA C YCTAHOBJICHHBIM
Ubuntu 24.02. Takoii BIOOp ONEpaMOHHOW CHCTEMbI APIyMEHTHPYETCS
JerkoBecHOCThI0 Ubuntu 1 MUHUMAaIBHBIMU TEXHUYECKUMH TPEOOBAHUAMU
k MamHe. Ha o0a cepsepa Ob11 yctanoBieH PostgreSQL 15 u yrunutel qiis
ero paboTsl, a Takxke crennauupoBannoe [1O s obecrnieueHus: perinka-
uu Bucardo, KoTopsiil ObLT BEIOpAaH M3-3a TPOCTOTHI HACTPONKH, CKOPOCTH
paboThl ¥ THOKOHM CUCTEMBI 00PaOOTKU KOH(DIUKTOB.

Taxxe OBIITM yCTAHOBJICHBI pa3pelieHus Ha MOAKIIOUEHHUS TI0 TIOPTY
5432 B nokanbHOU ceTu, T1e U OyneT paboTaTh BHEIIHUN CepBep. 3aTeMm
OBLITM CO37IaHBI POJIM U 0a3a JaHHBIX ISl XpaHEHUS PETUTUKAIIMOHHBIX JTaH-
HbIX B Bucardo, minsa dyero B xoHdurypanuonnom ¢aitie pg_hba.conf co-
3JIaHbI CTPOKHU JIJIsl pa3perieHus 10CTya, a B daiiie postgresql.conf BeiCcTaB-
JISIFOTCS TapaMeTpbl, HEOOXOAUMBIE JJIs pean3aliiy PeITMKaIM, TAKUe KaK
max_wal_senders, hot standby u primary conninfo.

[Tocne nHUIMANM3aUKA 00EUX CEPBEPOB MPOU3BOANM HACTPOUKY pe-
IUTMKAIMA B 00€ CTOPOHBI. TecTHpoBaHHE MOKA3aj0 TMOJOXKHUTEIbHBIE pe-
3yJNBTAThl ¥ POU3BOIMIIOCH JJIs IEPEHOCA TaHHBIX Ha CEPBEP TMOCTE UX U3-
MEHEHHS Ha JAPYroM M BOCCTAHOBJICHHME NAHHBIX TMOCIE OTKa3a OJHOTO U3
cepBepoB. B xoje pa3paboTku ObUIN pa3peiieHbl BOMPOCHl 00padOTKH KOH-
(IMKTOB MPU OJHOBPEMEHHOM PEIaKTUPOBAHHUH OJHOM 3aITUCH C IBYX CEp-
BepoB. B Bucardo koHGIHUKTHI TpU OTHOBPEMEHHOM PEIaKTUPOBAHUH Pa3-
pelaiTcs 4epes CTpaTeruu pa3petieHust KOH(INKTOB, HACTPaUBaEMBbIe TS
KaXXI0T0 33JaHUs PETUTHKAIIH.
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YK 557.114:616-006
Cryn. A.. CamcoHuk

Hayu. pyk. accuct. B.C. Kantaposuu
(xadenpa nHbOpMAITMOHHBIX TexHOJoTHH, BI'TY)

BEB-IIPMJIO’KEHUE J1JISI 3AKA3A POCIIMCH HA OJEXKIE
Y XYJIOKHUKA

B ycnoBusIX pacTyniero HHTepeca K MCKyCCTBY M IIEPCOHAIU3UPOBAH-
HBIM pab0TaM BO3HHUKAET HEOOXOAUMOCTH B CO3JJaHUH YAOOHBIX HHCTPYMEH-
TOB JJI B3aUMOJAEICTBUS MEKIY MOJIb30BATEISAMU U XyJOKHUKAMHU.

AKTyaJlbHOCTh JAHHOW TE€MbI 00YCIIOBJIEHA pACTYIIEH POJIbIO OHJIAMH-
m1atpopM g B3aUMOJAECUCTBUS M oOMeHa uHpopmanuen. Takue miat-
(GopMBI MO3BOJISIOT MOJIB30BATEISAM JIETKO HAXOAUTh XYJOKHHUKOB, pa3Mme-
1aTh 3aKa3bl, IPOCMATPUBATH PaOOTHI U IETUTHCA MHEHUSAMU. [l XyA0K-
HUKOB 3TO yJ00HAas IUIOIIAAKa JAJis MyOIMKauu CBOUX paboT, MOIy4YeHHUs
oOpaTHOH CBSI3U U MPHUHATHS 3aKa30B. B TO ke BpeMs MEHEIKEpbl MOTYT
NOJIIEPKUBATh NOPAIOK Ha MIaThopMe, YIpaBisis KaTeropuUs MU U KOHTPO-
JUPYs. KOHTEHT.

BeO-npunosxxenue aiis 3aKa3a poCHuCcH Ha OJIEXK/IE Y XyJ0’)KHUKA 00ec-
[I€YUBAET BO3MOKHOCTH IOJIb30BATESIM 3aKa3bIBaTh PabOThl Y XYAO0KHH-
KOB, OTCJI)KMBATh CTAaTyC 3aKa3oB, MyOJMKOBATh U KOMMEHTHPOBATH pa-
00ThI, a TaKke PUIBTPOBATH U MPOCMATPUBATH PAOOTHI 1O KaTeropusm. Jlo-
MOJIHUTENIbHO, BEO-IPUIIOKEHHE NPEeIyCMaTPUBAECT HHCTPYMEHTHI IS
YOPABJICHUS] KOHTEHTOM W POJISIMU TOJB30BaTeNel, KOTOpble OyayT Ho-
CTYNHBI MEHEKepaM. 3aiauaMy BeO-TIPUIIOKEHUS SBIIAETCS OOeCrieYeHue
byHkunoHana ansi 3pQPEeKTUBHOr0 B3aUMOJEHCTBUS XYJAO0XKHUKOB M 3aKa3-
YUKOB; peajan3alys CUCTEMbI TErOB U (PUIIbTPALIMHU JUIsl TOUCKA padoT U Xy-
JO’)KHUKOB; peajin3aliisi BHyTPEHHET0 Yarta ¢ MOMOILbIO BEO-COKETa.

[Ipu pa3zpaboTke BeO-MpUI0KEeHUS ObUTH HUCTIOIB30BAHbI CIEAYIONINE
TEXHOJIOTHH:

- WHTErpupoBaHHas cpena pazpadbotku Visual Studio Code [1];

— dbperimBopk NestJS [2];

— oubnuoteka React [3];

— 6a3a ganabix PostgreSQL [4].

Be6-mpunoxenue odecnieunBaeT (yHKIIMOHAT ISl PETUCTPAIUH U aB-
TOPHU3ALINUH, TIO3BOJISIS OJIB30BATENSM UACHTU(PUIIMPOBATH CEOSI U MOJTy4aTh
JOCTYT K PYHKIIMOHAITY B COOTBETCTBUU C X POJIbIO: OJIb30BATEIb HIIH XY-
nokHUK. [Tosib30BaTeNlb MOXKET UCKATh MOIXOSAIIUE MyOIUKAIIMK, UCTIOIb-
3ysl yAOOHBIE (GUIBTPHI IO KATErOPUSIM, OTKIMKATHCS HA HUX, OTCIICKUBATh
CTaTyC CBOMX 3aKa3oB. Takxke eMy MpeaoCcTaBIseTCd BOBMOXHOCTh YIIpaB-
JSITh CBOUM IIPO(DUIIEM, U3MEHSISI UMSI UJTU aBaTapKy.
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XyIOKHUK TIOJy4aeT BO3MOXKHOCTH JT0OABJISATH, PEIAKTHPOBATH U
YAQIATh CBOU IyOJUKAIIMH, & TAK)KE YCTaHABIIMBATH CTATYC 3aKa3a OT TMOJIb-
30BaTels, TAKXKE XYIOKHUK HaclIeyeT MHOTHE (hyHKIIMH TToJib3oBaTess. OH
MOKET yMIPaBJIATh COOCTBEHHBIM TpOodriieM, OOHOBIISISA KITFOUEBYIO0 HH(OP-
MaIIrIo, ¥ BECTH MIEPETHCKY C 3aKa3UMKaMHU JIJIsl YTOYHEHHS JIeTajei 3aKkasa.

PazpaboranHoe BeO-puiioKEHNE TIPEAOCTABISIET MPOCTON U A Pek-
TUBHBI HMHCTPYMEHT JJIsA YIpaBlIeHUS 3aKa3aMH KaCcTOMH3HPOBAHHOM
OJICK]TbI, B3aMMOJICHCTBYS KIIMEHTOB M XYJJO’)KHUKOB, a TAK)KE aIMUHUCTPH-

POBaHUS CUCTEMBI.
JINTEPATYPA

1. Visual Studio Code [DnexTponHbiii pecypc] — Pexum nocryna:
https://code.visualstudio.com/ — Jlata noctymna: 10.11.2024

2. Noxymentanusi mo NestJS [DnexkTpoHHbI pecypc]. — Pexxum n1o-
cryma: https://docs.nestjs.com/. — Jlata nqocryna: 17.11.2024.

3. PykoBojacTBo no React [DnekTpoHHbI pecypc] — Pexxum nocryna:
https://metanit.com/web/react/— [lata noctyna: 08.12.2024.

4. PostgreSQL. CailT 0 mporpaMMupOBaHUU [ DIEKTPOHHBIA pecypc]|
/ Pexxum poctymna: https://postgrespro.ru/docs/postgresql.com — Jlara mo-
cryna: 08.12.2024.

YK 004.9
Cryn. B.IO. I'ne3os, A.A. NBaHIOK

Hayu. pyk. nou., kana. texs. Hayk H.W. benonen
(xadenpa mporpaMMHOi nHx)eHepuu, bI'TY)

BEB-CEPBUC OIIEPATUBHOI'O CbOPA JTAHHBIX
UH®OPMAIIMOHHON CUCTEMBI YIIPABJIEHUSA
OBPA3OBATEJ/IBHBIM TPOLHECCOM

[ToceniaemocTh y4eOHBIX 3aHATUHN SBIIIETCA BAXKHBIM KPUTEPUEM IS
OLICHKM aKaJIeMUYECKOW ycreBaeMocTH U 3G (eKTUBHOCTH oOyuenus. Tem
HE MEHee, MHOTHE 00pa3oBaTeIbHbIC YUPEXKICHUS CTONKHYJIUCH ¢ Mpo0dJie-
MO CHCTEMHOro HeAocTaTka noceuleHus. JlanHas paboTa npeagaraer pe-
HIeHHe NpoOJIEMbl MOCPEICTBOM CO3JaHHS IPOrpaMMHOr0 0OeCredeHus,
KOTOPOE BEAET YUET CTYJICHTOB uepe3 ckaHupoBanre QR-koa0B.

3nmecy paccmaTpuBaeTcsi pa3paboTKa MPOrpaMMHOIO OOecreueHus
UHGOPMAIIMOHHON CHUCTEMBI JJI aBTOMAaTH3allid YIIpaBJIeHUs 00pa3oBa-
TEJIbHBIM ITPOLIECCOM C AKLIEHTOM Ha KOHTPOJIb MTOCENIAEMOCTHU CTYIEHTOB.
TpaauMOHHBIN YUET MOCEIAeMOCTH YUeOHBIX 3aHATUN MOXKET XapaKTepu-
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30BaThCs PSAOM MPOOJIEM, BKIFOUYAsl OLIMOKK CTApOCT, TO €CTh YesIoBEYe-
CKOTO (paKTopa M CiIydyau MPOIYCKOB 3aHATUN CTyJeHTaMH 0Oe3 yBeromiie-
HUSL.

[Ipennaraemoe mporpaMMHOE OOECIIEUeHNE PEan3yeTcsl Ha HCIIOJb-
30BaHHM BeO-CEpBHCA, KOTOPBIM MO3BOJSET CTYIEHTaM CKaHWPOBATh YHU-
kanbHble QR-KOJBI 17151 (hUKCAIMU CBOETO MPUCYTCTBHS HA KOHKPETHOM 3a-
HATUU. J[aHHBIE O MOCEIIAeMOCTH ABTOMATHYECKU TIEPEIat0TCs B LICHTPaJu-
30BaHHYIO 0a3y JaHHBIX, MHTETPUPOBAHHYIO ¢ HH(OPMAIITMOHHON CUCTEMOM
yHUBEpPCUTETA. DTO pElIeHHe O00eCleynuBaeT MPO3payHOCTh M TOYHOCTH
ydera, MUHUMHU3UPYS BO3MOKHOCTh OUIMOOK Min oOMaHa. BHenpenue nan-
HOW TEXHOJIOTUH CONPOBOXKAAETCA UHTErpalueil ¢ cyuecTByomei nupop-
MalMOHHOW CUCTEMOW YHHBEPCHUTETA, KOTOpPAsl OLICHHBAET YCIIEBAEMOCTb
CTYJICHTOB U aBTOMAaTUYECKH HAUUCISIET Oaibl 3a MOCEIICHUE 3aHSITUH.
CTyAeHTbI ¢ MOJTHOM MOCEIAaeMOCThIO MOMYYatOT AOMOJIHUTENIbHbBIE OalbI,
YTO CTUMYJIMPYET UX aKTUBHOE y4acTHE B 00pa30BaTEIbHOM MPOLECCE.

[lenp pa3paboTku BeO-cepBHCca - aBTOMAaTH3alUs 00pabOTKU ydeta
MOCEIICHHS 3aHATUN CTYyIEHTaM M JajbHEHIIee UCIOJIb30BAHUE IAHHBIX B
PEUTHUHTOBOM CHUCTEME OLICHKU CTYJEeHTOB. OCHOBHBIE (DYHKIIMH, PEAIU30-
BaHHBIC B CEPBUCE:

1. [TpoBepka mocenaeMocTy yueOHbIX 3aHITHI CTYIEHTOB.

B Hacrosiiee BpeMsi CyIECTBYIOT pa3IMuHbIE IPUUYUHBIL, IO KOTOPBIM
CTYJEHTBl MOTYT OBbITh HEKOPPEKTHO OTMEYEHbl Ha y4eOHBIX 3aHATUAX. K
HUM OTHOCSITCSI, HAlIpUMEDP, YeI0BEYECKUH (HPaKTOp MpU BEJEHUH yuyeTa Io-
CEIIAEMOCTH CTapOCTaMU, a TAKIKE OTCYTCTBUE CTYJEHTOB 10 HEYBAKUTEIIb-
HBIM IIpUYMHaAM 0e3 MpelBapUTENbHOrO yBeAoMIIeHHs. [l MUHUMU3auun
NoJ00HBIX MpoOJIeM pa3pabaThIBAaETCs MPOrpaMMHOE OOecreueHue, npe-
HA3HAYEHHOE JIJIl YCTAHOBKH Ha YCTPOMCTBA KAXKJIOTO CTYAEHTAa U MCHOJIb-
30BaHMSI B IIPOLIECCE TPOBEICHUS YUEOHBIX 3aHATUH.

2. ABToMaru3anus AESITEILHOCTH CTApOCT (MCKIIOUYEHHUE YesoBeve-
ckoro ¢akTopa).

B npouecce KOHTPOJIS MOCEMIAEMOCTH MOCPEICTBOM MPOTPAMMHOTO
o0ecrniedeHus npenojaBaTesb Oyner 00jgaaaTh JOCTYIIOM K CIHCKY CTY/ACH-
TOB, oTMe4deHHbIX JaHHbIM [1O. Crapoctam mpenocraBieHHE MOAOOHOTO
CIIMCKA HE MPEAYCMOTPEHO, YTO HAMPABIIEHO HAa MPEIOTBPAILEHHE BO3MOXK-
HBIX MOMBITOK (haibCU(PUKAIIUU JAHHBIX O MTOCEIIEeHUH. B ci1yyae BeIsIBICHUS
0TI0OHBIX HapyUICHUH MpeayCcMaTPUBAETCS BHEIPEHHE COOTBETCTBYIOLINX
Mep IUCLUHUILUIMHAPHOTO BO3AECHCTBUS.

3. MnTerpanus B MHQPOPMAIIMOHHYIO CUCTEMY JIJIsl aBTOMAaTU3aLlUH.

B benopycckom rocyapCTBEHHOM TEXHOJIOTMYECKOM YHUBEPCUTETE
Ha Kadeape NporpaMMHON HHXKEHEPUU aKTUBHO UCIIOJIb3yeTCsl MH(opMaIu-
OHHAsl CUCTEMa, KOTOpasi MO3BOJISIET OLEHUTh YCIIEBAEMOCTh CTYJIEHTOB TIO
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nucuumuinHe. OlieHKa MOXKET BBIMOJHAETCS 10 HEOTPAHUUYEHHOMY KOJIuYe-
CTBY KpHUTEpHEB (B CUCTEME peaJn30BaHO TpH nokazarens). Madopmanmon-
Has CUCTEMa MOOUIPSIET MOCEUIEHUE CTYICHTAMU 3aHSITUN B BUJIE IOTIOJIHH-
TEJIBHBIX OAJUTIOB 3a KaXIO€ TMOCEIIeHHOE 3aHATHE. Ecium cTyaeHT mmeeT
MOJHYI0 TTOCENIAEMOCTh M0 OKOHYAHUIO CEMECTpPa, OH IMOIy4YaeT JOMOJIHHU-
TeJbHbIe OOHYCHBIE Oamibl. CucTema, Ha B3I aBTOPOB, JOJIKHA MCKITIO-
4aTh BO3MOXHOCTh OOMaHa (HeIOCTOBEPHBIX JIAHHBIX).

[lepen HayasioM yueOHOTO 3aHATHS Ha SKpaHe oToOpaxkaeTcst QR-kox,
NpeIHa3HAYCHHBIN /JI1 CKAHUPOBAHUS CTYJICHTAMU B T€YEHUU HEKOTOPOTO
BpEMEHU. 3a 3aHITHE MOXET OBITh CTE€HEPUPOBAHO HECKOJIbKO QR-KOOB.
Kaxnpii QR-xon mmeeT orpaHuyeHHOE BpeMs KU3HHU, BCEro OyaeT He-
CKOJIbKO WTEpalui, a KaxIblid npeabiaymii QR-koa cTaHOBUTCS HEIEH-
cTBUTENBbHBIM. bosiee Toro QR-Koabl MOTYT HECTH MHOTOLIEIIEBOE Ha3HAUE-
HUE (HE TOJIBKO yYET MOCEIaeMOCTH).

Kaxaomy cTyieHTy npeaocTaBisieTcs: JO0CTyN B BeO-CepBUC, MpeaHa-
3HAYEHHBIN JIJIs1 CKAHUPOBAHUS YHUKAJIBLHOTO KoJ1a. J{J1s1 BX0/1a B BeO-CcepBUC
CTYZIEHTBI 00513aHbI IPOUTH OBICTPYIO 110 BPEMEHH PETUCTPALMIO, B XOJI€ KO-
TOPOM HX MEPCOHANIbHBIC JaHHBIE BHOCSTCA B IIEHTPAIU30BaHHYIO 0a3y JaH-
HBIX. DTa 6a3a UCMOb3YETCs JUIsl aBTOMAaTU3UPOBAHHOTO KOHTPOJIS IOCeIIa-
€MOCTH U UJICHTU(UKAIIUU CTYJICHTOB Ha YUYCOHBIX 3aHATHSIX.

WNuterpaims 00padaThiBaeMbIX JaHHBIX OyIE€T KOPPEIUPOBATHCS TI10-
OaIbHOM CUCTEMOU ympaBJieHHUS YYEOHBIM MpoleccOM. APXUTEKTypa HH-
dbopMaIMOHHOHN crUcTeMa Mopa3yMeBaeT COO0N aBTOMATHU3AIUIO YUYEOHOTO
mpoliecca Mpy MOMOIIH OaIIbHOM CHUCTEMBI OIIEHOK, KOTOpasi OmnpeeisieT
MOKa3aTelid yCIeBaeMOCTH CTYACHTOB. biaromapst maTerpaiuu ¢ Bed-cep,
CTaHET BO3MOKHBIM aBTOMATU3UPOBATH MPOIIECC YUETa MOCEIIAEMOCTH. DTO
MO3BOJIUT U30€XKATh OITMOOK CTAPOCT, & TAKXKE BO3MOXKHOCTh MaAHUITYJISIIUN
JTAHHBIMH T10 TIPOTYCKY 3aHATUN 0€3 YBEIOMJICHHUS.

O060011IeHHas cxema CTPYKTYphl BeO-cepBrca Mpe/ICTaBIeHa Ha puc. 1.

UnrerpupoBanHas BJ]

|

CkanupoBanue QR-xona CryneHTBI I

BriBox QR-kozna IIpenonaBaress I

PucyHnok 1 — YnpouieHHasi CTpPyKTypa nNporpamMmmabl
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B nporpaMMHOM oOecrnieueHHe NpeTyCMOTPEHO YCTPAHEHUE JHOOBIX
YSA3BUMOCTEN, TAKUX KAK:

1. CxaHupoBaHuE C aKKayHTa OTCYTCTBYIOILIETO CTYAEHTA.

2. Bepudukanus qaHHBIX.

3. OtnpaBka QR-k0/1 OTCYTCTBYIOIIEMY CTYJICHTY.

4. OtnpaBKa HEKOPPEKTHBIX JTAHHBIX.

JIns mpenoTBpalleHusT BO3MOXKHOCTH ckaHupoBaHus QR-koma c
YCTPOWCTBA CTYJI€HTAa, HE MPUCYTCTBYIOILIETO Ha 3aHATUH, HA OJTHO YCTPOM-
CTBO OyZIeT Ipe1ocTaBIeHa BO3MOXKHOCTh BBITIOJHEHUSI CKAHUPOBAHUS C Ya-
CTOTOM He 60s1ee 0AHOTO paza B 90 MUHYT. ITO 00€CTeUUT aBTOMATHYECKYIO
"mepe3apsaky” BO3MOKHOCTH CKaHMPOBAHUSA K Hadally CIECAYIOLIETO 3aHs-
tus. [lepenaua QR-k010B uepe3 MecCeHKEPhl APYTUM CTyAE€HTaM OyJeT
Her () (PEeKTUBHOM, TOCKOJIbKY KaX bl KOJ UMEET OTPAaHUYEHHBIN CPOK JIEH-
ctBus. [lo ucrteuennn 3Toro cpoka yHukainbHbli QR-koa Oyzner aBTromaTu-
YECKH 3aMEHEH, a MPEbIIYIINI CTAHET HEIEHCTBUTEIbHBIM.

Be0-cepBuc OyAeT OTClIe)KUBATh U (PUKCUPOBATH BBOJ HEKOPPEKTHBIX
JAHHBIX CTYJEHTOM, YTO IMO3BOJIUT MOJAEPKUBATh B 0a3e JaHHBIX MpO-
rPAaMMHOT0 00€CTIeUEHUs TOJBKO AKTYaJIbHYIO M JOCTOBEPHYIO MH(OpMa-
nuio. Pa3paboTka cuctemMbl IPOBEPKU MOCEIIAEMOCTH YUEOHBIX 3aHATHI €
ucrosib3oBanueM QR-K010B, TPEICTABISIOT COOOM 3HAYUTENIbHBIH I1aT BITE-
pen B aBTOMaTH3alMi 00pa3oBaTesbHOro mpolecca. PazpadbarsiBaemoe npo-
rpaMMHO€ OOecreueHue MO3BOJIIET HE TOJbKO MUHUMHU3UPOBATH BIHSHUE
4eJI0BeUeCKOoro (hakTopa, HO U MOBBIIIAET JOCTOBEPHOCTH U 3((HEKTUBHOCTh
yd4eTa IOCEIaeMOCTH CTYAECHTOB.

YJIK 004.9
Cryn. U.M. TuxomMuposB

Hayu. pyk. nou., kaua. texs. Hayk H.. benonen
(xadenpa nporpammHoii nnxkeHepuu, bI'TY)

WEB-IPHWJIOKEHHUE JJI51 BPOHUPOBAHUWSI MOMEIIIEHUM
IS BAHATHAU MY3bBIKOU

NHdopmManimoHHble TEXHOJOTHMU IO3BOJISIIOT  ABTOMATU3HPOBATH
OO0JIBIIOE KOJTMYECTBO MPOLIECCOB, OT TSHKEION M BOEGHHOM MPOMBIIIJIEHHO-
CTH JI0 Hay4HBIX UccienoBaHuil. B Tom uuncie 0osbloe KOJIMYECTBO MPo-
IIECCOB, TPEOYIOMIMX aBTOMATH3AlMU OTHOCATCA K cdepe oOCTyKUBaHMUS.
ObecrnieueHre OHJIAH JOCTYTA K yCIIyTaM B pa3JInYHbIX 00JIACTAX SABIIACTCS
OJIHOM M3 OCHOBHBIX 3aJ[a4 aBTOMATU3ALIMH C UCTIOJIb30BaHUEM UH(pOpMaIIH-
OHHBIX TEXHOJIOTUH.

[enp noknaga — pacCMOTPETh peaan3alyio aBTOMATU3aluK poLecca
OpOHUPOBAHMS TOMEIIEHUN JIJIS 3aHATHI MY3bIKOM U 3BYKO3aIIUCHU C [TIOMO-
IbI0 Web-IpUJIOKEHUs, ¢ HCIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUN
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nporpammupoBanus B Internet (Golang, Docker, React.js, PostgreSQL,
sqlc). [InanupyeTcs mpoAEeMOHCTPUPOBATH MPAKTUYECKOE IPUMEHEHUE TTPH-
JIOKEHUS IS 1IeNIeBOM ayauTopuu (MpopecCHOHATBHBIX MY3bIKAHTOB, MY-
3BIKAHTOB-JIIOOUTENCH, 3BYKOPEKUCCEPOB), HYKIAIOIMIUXCS B YIOOHOM H
ObIcTpOM crioco0e 3a0pOHHUPOBATh HY>KHOE MOMEIIEHUE Ha HEOOXOIMMOe
KOJINYECTBO BPEMEHMU.

Web-nipunoxenue 1151 OpOHUPOBAHUS TOMEIICHUH ISl 3aHITHH MY-
3BIKOH U 3BYKO3alHCH. AKTyallbHbIE MPOOJIeMbl OHJIAitH OPOHHUPOBAHUS.

Web-nipunoxenue 1151 OpOHUPOBAHUS TIOMEIICHUH TSl 3aHITHH MY-
3BIKOH U 3BYKO3alMCU IPEJICTaBISIET cO00H cucTeMy, OTCIEKHUBAIOIIYIO CO-
CTOSIHME pacTUCaHMs pa0OThl MOMENIEHUH ¢ YaCThIM OOHOBJICHHEM UH(DOP-
MallvH, JIJIs1 TOTO YTOOKI MTOJI30BATENH BCET/1a paciojaraii akTyaalbHOM UH-
(dbopmarmeit 0 3aHATOCTH TOTO WM MHOTO noMeleHus. i peanusanuu Ta-
KOW CHCTEMBbI HY>XHbI MHCTPYMEHTBI, 00JaJalolde BBICOKUM YPOBHEM
HaJEXHOCTH, BBICOKOW MPOU3BOJIUTEILHOCTBIO U CKOPOCTHIO. Takxke TpeOy-
€TCs MPOJAYMaHHasl CUCTEMa XPAHEHUSI COCTOSIHUS MTOMEILECHHS B TEKYLIUN
MoMeHT. J[is HanéxHOM U ObICTpol paboThl Web-TIpUIIOKEHUS UCTIOb3Y-
IOTCSl CIIEAYIOIINE UHCTPYMEHTBI, AITOPUTMBI U TEXHOJIOTHH.

SA3b1k nporpammupoBanusi Golang — COBpeMEHHBIN KOMIUIHPYEMBIi
CTATUYECKU W CWJIHBHO TUIHU3UPOBAHHBIN SA3BIK, C OOLIMPHON CTaHIAPTHOMU
oubmmorexoil. [locnennue Bepcuu sA3bika HE TPEOYIOT UCMIOJB30BAHUSI J10-
MOJIHUTENbHBIX OMOJIMOTEK ISl HAMMCaHUsI Web-TpuiioKeHni, 3a UCKITIoue-
HUEM JipaiiBepa 11 paboThl ¢ 0a3oi naHHbIX. Be€ ocTanbHOE peanusyeTcs
CpelcTBaMH CTaHAapTHON OuOimoTeku. Takke MHOTOMOTOYHAS MOJENb
penocTaBisieMas I3bIKOM M03BOJIAET 3P (HEKTUBHO U OBICTPO 00pabaThIBaTh
3ampocCkl MOJIb30BATENEH, a MPOCTOTA OpraHU3allMi MHOTOIIOTOYHOTO KOoAa
MIPU MOMOIIU CIICHUATIBHBIX CPEJICTB U TPUMUTUBOB CUHXPOHU3ALIUH TT03BO-
JISIIOT YCKOPUTH W YIPOCTUTH pa3paboTKy. CTOUT TakkKe OTMETHTh J0CTa-
TOYHO BBICOKYIO CTEIEHb KOHTPOJISI pACXOLyeMOM MaMATH, TaK KaK Mpo-
IPAMMUCT BCETJIa 3HAET CKOJIBKO 3aHUMAET ONPENCIIEHHBIA TUIl JAHHBIX, a
UCITIOJIb30BAaHUE yKa3aTelel MO3BOISIET IKOHOMUTD MaMSTh €ll€ OoJIblIIe.

Sqlc — MexaHM3M KOJOTEHEpalMH HCIONb3YEMbIII COBMECTHO C
Golang, 11s HanMcaHus 3aMIPOCOB K 0a3e JaHHBIX 0e3 ucnoib3oBanuss ORM.
Hcnonp3oBanne TaHHOTO HHCTPYMEHTA 3HAUUTEILHO MOBBIMIAET 3P HEKTHB-
HOCTb U THOKOCTB C OJTHOM CTOPOHBI, a C APYTOil CTOPOHBI CKOPOCThH U MPO-
CTOTY pa3pabOTKH, TAK KaK B UTOTE€ UCIIOJIB3YIOTCS «ChIPHIE» 3aMpOCHI K 0ase
JTAHHBIX.

PostgreSQL — coBpemenHnas u Hanéxnas CYB/I, koTopas ucnosnb3y-
eTCsl B IPUJIOKEHUH JIJISl XPAHEHHUS COCTOSIHUS paclUCaHusl, 000pyI0BaHuUs,
MAHHBIX I10JIb30BaTEIIEH, a TAK)KE COOBITHI U OT3BIBOB.

OpHol u3 caMbIX MPOOJEMHBIX 33/1a4 B pealu3allui SBISAETCS TMOJ-
JIEpP’KKa aKTyaJdbHOTO COCTOSHUS MOMEINICHUN B JAHHBI MOMEHT, YTOOBI
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M0JIb30BATENM BCET/la BUACTU UH(DOPMAILIMIO O TOM, 3a0pOHUPOBAHO MTOMeE-
[IEHUE B TEKYIIMIA MOMEHT WM HET. 11 OTCIeKUBaHUS COCTOSHUS UCTIOJIb-
3yeTcsl CUCTEMA JIOTUPOBAHUS COOBITHI U JICHCTBUH MOJIB30BaTEEH, KOTO-
pasi CHHXPOHU3HUPYETCS MEXAY BCEMM IOJb30BATEISIMH, YTO ITO3BOJISET
o0ecnieunBaTh BCEX KJIMEHTOB aKTyalbHOM W NMpaBAUBOW MHQOpMaIUei B
OHJIAMH opmare.

BriBoa: Web-npunoxenue At OpOHUPOBaHUS TOMEIICHUIA TS 3aHsI-
TUH MY3BIKOH U 3BYKO3aIIMCH peliaeT 3aaaun B cepe odcmyxuBanus. [Ipu-
JIO’)KE€HHE 0OecreunBaeT ObICTPBIA M HAIEXKHBIN TOCTYI K aKTyaJIbHOW WH-
(dopMaruu o pacnucaHuy padoThl MOMENIEHU, CTOMMOCTH apeH/Ibl 332 OJIUH
4ac, CTOMMOCTH apeH/Ibl C JOMOJHUTEIBHBIM 000pyaoBaHueM. Mcnonb3oBa-
HUE COBpPEMEHHBIX MHCTpYMeHTOB M TexHojoruil (Golang, sqlc,
PostgreSQL, React.js, Docker) no3Bossier peajin3oBaTh TAKyI0 CUCTEMY.

Takum oOpazom web-npunoxxeHue ajis OpOHUPOBAHUSI TTOMEIICHUN
JUTSL 3aHATUIA MY3bIKOW U 3BYKO3aIIMCH SABJIAETCS YIOOHBIM U 3(()HEKTUBHBIM
peuIeHueEM I JII0IEH, 3aHUMAIOIIMXCS My3bIKON MU 3BYKO3aIKCBIO.

ABTOpaMu pa3paboTaHbl aITOPUTMBI ITPOrPAMM, CO3/1aHbl MOAYJIH U
KOMITOHEHTBI Ha OCHOBE TEXHOJIOTUH ITporpaMMupoBaHus B Internet, BbIoI-
HEHO TECTUPOBAHUE M MOIYYEHBI IPAKTUUECKUE PE3YJIbTAThI, KOTOPbIE OY-
YT UCIOJIb30BAThCA JJI1 COBEPIICHCTBOBAHUS CHCTEMbI OHJIAH OpOHUPO-
BaHMS.

YK 628.3:621.3
Cryn. [.C. Bopcun, 1.B. lInuranosuy
Hayu. pyk. 3aB. kadenpoit B.H. IllTena

(xadenpa 6e3onacHoCTH )xu3HeAessTeNbHOCTH, BI'TY)

HNPAKTUYECKOE BHEAPEHUE METOAUKHA HUOPOBU3ALIUN
BOJAOITPOBOJHO-KAHAJ/IM3AIIMOHHBIX XO3AUCTB

[Toaxon HaleneHHbI HA MHHUMHU3AIUI0 MaTepUaIbHO-(DUHAHCOBBIX
3aTpaT ¥ THOKOCTh MepeoOyUueHuUs IepCoHaa OpraHu3aIuii BOJOIPOBOTHO-
KaHanmm3aImoHHbIX x03aicTB (BKX) mo3BonuT nmoanepxuBath: 3P heKTHB-
HOE yTpaBiieHne 00BbEKTaMU BOJOCHAOKEHUS M BOJOOTBEACHUS, BKITIOYAS
OIICHKY KaueCTBa CTOYHBIX BOJI; MOBBIIIATh PECYPCO- M IHEPTrodhHEeKTHB-
HOCTb TE€XHOJIOTHYECKHUX MPOIIECCOB; 00ECIEYnBATh IKOJIOTUUECKYIO 0e3-
OMaCHOCTh CUCTEM BOJIOCHAOKEHUS U BOJOOTBECHUS, BKIIIOUAsi ONITUMHU3A-
1MI0 PYHKIIMOHUPOBAHMS OUYUCTHBIX COOPYKEHUM; 00Jiee KaueCTBEHHO Tia-
HUPOBATH OIEPALMK U BBIMOJHITH PAOOTHI IO TEXHUYECKOMY OOCITyKHBa-
HUIO U PEMOHTY; OLIEHKY PUCKOB U paHHEe MPeayIpexIeHne MOTEHIINAIb-
HBIX YpE3BbIYAMHBIX CUTYallMi TEXHOTEHHOIO XapaKTepa U HENOIyUICHUE
X BO3HHMKHOBeHHE Ha 00bekTax BKX, manmpumep, B ciiydae momamaHus
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OMacHBbIX TOKCUKAHTOB Ha o4ucTHbIE coopyxeHus (OC); anexkBatHoe op-
MHUPOBAHUE TEXHUYECKHX 33JIaHUI HA CTPOUTEIBCTBO, PEKOHCTPYKIUIO MU
MOJIEPHU3AINIO0 00BEKTOB [1].

Ha ocnose ommmcannbix noaxonos Ha KYIIII «Bogokanam» r. bapano-
BUYM» ObLIa BBIMIOJIHEHA aripoOaIisi METOIUKH IIU(PPOBU3ALIMUA CHCTEM BO-
JIOOTBENIEHUS ¢ YUETOM KpuTepus skosorudeckon spdexruBroctu OC. Pe-
3yJbTaTaMU MPAKTUYECKOTO MCIOJb30BaHUs MPOBEAEHHBIX MCCIEAOBAHUM
CTaJIA: TOBBIIICHHE KauecTBa SKCIEPTHOM OLICHKHU MOKa3areseil BOJI0OTBe-
JICHUSI ¥ aJICKBATHOCTU TPUHATHUS YNPABIECHYECKUX PEIICHUN; 000CHOBAH-
HO€ ONpEJEIICHNE PEANPUITUII-a00HEHTOB CETU BOAOOTBEACHHUS, KOTOPBIE
OKa3bIBalOT HauOOJIbIlIee HETaTUBHOE BO3/IEHCTBHE Ha pabOTy OUYUCTHBIX CO-
Opy’kKeHul; (OpMUPOBAHUE CTATUCTHUUECKONM M METOIUYECKOW Oa3bl s
NEPCHEKTUBHOIO MOCTPOCHHE €IMHOM MaTeMaTH4ecKod mojenu (uudpo-
BOT'0 JJBOMHHKKA) CETU BOJOOTBEICHUS UCXOS U3 IKOJIOTMYeCKOM 3P (HEeKTUB-
HOoCcTH QyHKIMoHUpoBaHus OC; yiydllleHHe KauecTBa CO3/JaHMs TEXHUYE-
CKHX 33JJaHU{ Ha MOJIEPHU3ALMIO U PEKOHCTPYKLHUIO 3JIEMEHTOB CETH BOJIO-
OTBE/ICHMSI, BKIIIOUAsl OUUCTHBIE COOPYKEHUS.

JINTEPATYPA

1. O 3amavyax undpoBU3aLUU CUCTEM BOJIOOTBEACHHUS KOMMYHAJIbHO-
MpOMBINUICHHBIX 00bekTOB / M.B. BoittoB [u ap.] // Hedrerazoxumus -
2023: matepuanbl VI MexayHapoJHOTO Hay4YHO-TEXHUYECKOro (GopyMa 1o
XUMHUUYECKUM TEXHOJIOTUSM U HedTerazonepepadorke, MuHck, 1-3 HOSOps
2023 r. — Munck: BI'TY, 2023. - C. 147-151.

YK 388.27
Cryn. A.C. KpbixeBud
Hayu. pyk. nou. B.A. Muponenko

(xadenpa sxkoHOMHUECKON HHPOpMaTuKU, BI'DY)

BO3MOXXHOCTH U NEPCIEKTUBBI [IU®POBOM
IHJIAT®OPMbI YIIPABJIEHUSA
COIUAJIBHO-9 KOHOMUNYECKHUM PAZBUTHUEM

INocynapcrBenHoi mporpammoit «[{udposoe pazsutue benapycu» Ha
2021 —2025 roasl IpeayCMOTPEHA Pean3aliusi MEPONIPUATHIA, IEIbIO KOTO-
poIX sBisieTcst ooecnieuenue Bueapenuss KT B orpaciu HanmoHaIbHOM 3KO-
HOMUKH U cPepbl )KU3HEACSITENIbHOCTH 001IecTBa. OJIHO U3 TAKMX MEPOIPH-
ATHI — 3TO co3/laHue UPPOBOM MIATGOPMBI YIIPABICHUS COLMATBHO-IKO-
HOMHUYECKUM pa3ButueM PecryOnuku benapych. OqHako Kakue BO3MOXKHO-
CTH CMOXXET MPEeUIOKUTh co3faBaemas IudpoBas miatdopma? JlanHas
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wiatopma mpeanosgaraeT HHTErpauo HHHOPMAIIMOHHBIX CHCTEM, KOTO-
pble HCIOJIB3YIOTCA WU OYyIyT HCIIOJIb30BAThCA PA3TUYHBIMU TOCYIap-
CTBEHHBIMM OPTraHaMHU U OpraHu3alusIMH, noguuHsomumucs I[IpaBurens-
CTBY, Hampumep: MunH3KOHOMUKH, MundpuHoM, bencrarom, MuHCBsI3H,
[TapkOM BBICOKHMX TEXHOJIOTHI U MHOTUMU JpyruMu. Ha ceroHsamnmii 1eHpb
roCOpraHbl ¥ OpraHu3auu 0OMEHUBAIOTCS JTAHHBIMU TTOCPECTBOM O(PUIIHU-
QJIbHBIX 3aIPOCOB, MCMOJb3Ys MOYTY, & BCE pacyeThl MPOU3BOIATCA BPYY-
Hyto. [lnardopma ke 3a cueT MHTErpaluy JOKATbHBIX HHPOPMAITMOHHBIX
CHCTEM MO3BOJIUT YCKOPHUTH Ipoliecchl 0OMeHa nHpopMalmeii, oToopaxas
BCE JIAaHHBIE B PEAJIBHOM BPEMEHHU.

bnaronaps ninatdopme mporecc oAroTOBKA OTYETHOCTH OyA€T 3aHU-
MaTh BMECTO NpPHUBBIUHBIX 10 pabouux nHEH OKojo 2-5 MHEH, TOTOMY 4YTO
BEJIOMCTBaM, OTBETCTBEHHBIM 3a NPEIOCTaBICHUE OTYETOB, HE MPHUAETCS
XJaTh OTBETOB Ha IMOPYYEHUS: BCE JaHHBIEC YK€ OyAyT JOCTYIHBI Ha ILIaT-
dbopme. OgHaKo BCE 3aBUCUT OT €€ YaCTOThl OOHOBJICHUS JaHHBIX.

[TnaTdopma cTaHeT SAPOM IS TIIAHUPYEMBIX K CO3/IaHUIO B Oyay-
IIEM HOBBIX ITOJICUCTEM, CBS3AHHBIX C PACUETOM, aHAIIM30M, IPOTHO3UPOBA-
HUEM U MOHUTOPHHIOM COLIMAJIBHO-D)KOHOMHYECKOT0 pa3BuTus. Hanpumep,
C €€ MOMOIIbI0 MOKHO OyAE€T MOJAEPHHU3UPOBATh OU3HEC-IPOLECCHI TOCOP-
TaHOB MO YIPABJICHUIO COLIMAIIBHO-I)KOHOMUYECKUM Pa3BUTHEM.

B nepcnektuse K miaatgpopme MOKHO OyJieT 100aBUTh HOBbIE aHAJIH-
TUYECKUE UHCTPYMEHThI — HEUPOHHBIE CETU — JJIsI IPOTHO3UPOBAHUSA U T10-
UCKa BO3MOXHBIX CBSI3eM MEXIy nokaszarensiMu. OOydeHHe CEeTH MOXKET
MIPOUCXOJIUTh HA PEATIbHBIX JAHHBIX 3a MPEABIIYIIUE TOIbI.

Urak, coznaBaemas mudponas miardopma sBiaseTcs NepCleKTUBHBIM
pElIeHUEM /Ui MOAEPHHU3ALMU OM3HEC-TIpoliecca YIPaBICHUS! COLMAIbHO-
HKOHOMHUYECKUM Pa3BUTHEM.

V]IK 004.8
Cryn. III.M. bermbipasioB

Hayu. pyk. npern. kageapsr komnstotepHbix Hayk J[.JI. CyBxaHoB
(MucTHTYT TenekoMMyHUKauii u nHGopmatiku TypKkMeHUCTaHa,
r. Amxa6ana, TypKMeHHCTaH)

NCHOJBb30BAHUME UCKYCCTBEHHOI'O HHTEJIVIEKTA
N MAHIUMHHOT'O OBYUYEHUA JJIAA AHAJIN3A JAHHBIX
N UX OBPABOTKA B PEXKXUME PEAJIBHOM BPEMEHH

CoBpeMeHHbI MHUp T€HEPUPYET OIPOMHBIE 0OBEMBI JTaHHBIX, KOTO-
pble TOCTYMAIOT M3 CaMbIX PA3HBIX MUCTOYHUKOB TAKUX KaK COLIMAJIbHbBIE
ceTH, ycrpoiictBa Mnrepuera Bemieit (IoT), puHAHCOBBIX CHCTEM U IPYTUX
uudpoBbix maatgopM. IloTokoBbIe AaHHBIE MPEACTABISIOT COOOM Herpe-
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PBIBHBII OTOK MH(OpMAaILIUK, KOTOPBI HE0OX0AUMO 00padaThiBaTh U aHa-
JU3UPOBATh B PEKUME PEATIbHOTO BPEMEHH, YTOOBI CBOEBPEMEHHO MPUHH-
Math perienus [1].

W cKycCcTBEHHBI MHTEUIEKT M MAIIMHHOE OOYYEHHE CTaId KIIto4e-
BBIMH TEXHOJIOTUSAMH JIJ1s1 paObOTHI ¢ OOJBIIMMU AaHHBIMU. biaronaps cBoeit
CIIOCOOHOCTH aBTOMATUYECKU BBISIBIIATH CKPBIThIE 3aKOHOMEPHOCTH U aJal-
TUPOBAThCS K U3MEHSIIOUIUMCS YCJIOBHSM, 3TH TEXHOJOTHUU 3HAYUTEIILHO
YCKOPSIIOT 00pa0bOTKy JAHHBIX U JeNatoT e€ Oosiee TOUHOH [2].

[lens maHHOTO NMOKJIAJa — PaCCMOTPETh BO3ZMOXHOCTH MPUMEHEHUS
METO/IOB MAIIMHHOTO 00YyYeHHs JIJIsl aHAJIN3a MOTOKOB JaHHBIX B PEaTbHOM
BPEMEHH, BBISIBUTH UX MPEUMYIIECTBA, OTPAHUYCHHUS, & TAKKE 0003HAUUTD
MEPCIEKTUBBI PA3BUTHUS B JIAaHHON 00JIACTH.

O06paboTka OONBIINX JAHHBIX B PEAJIbHOM BPEMEHH IIPEICTABIIAET CO-
OOl OJJHY M3 CaMbIX CJIOKHBIX 33]1a4 COBPEMEHHOU MH(POPMALIMIOHHON TEX-
Hostoruu [3]. XapakTepucTHKU O0NbIIMX AaHHBIX — 00beM (Volume), cko-
pocth (Velocity) u paznoo6pazue (Variety) — GopMUPYIOT OCHOBHBIC BbI-
30Bbl, C KOTOPBIMH CTAJIKUBAIOTCA CUCTEMBI aHAJIU3A.

ExenHeBHO B MUpe reHepupyroTcs rneradainTel nHpopmanuu. Hanpu-
Mep, IaTGopMbI COIMANIbHBIX ceTel, Takue Kak Facebook u X, o6pabaThI-
BalOT MWJUIMOHBI COOOIIIEHUI U B3aUMOJICHCTBUIN B CeKyHY. CHUCTEMBI, pa-
OoTarorue B pealIbHOM BPEMEHH, JIOJHKHBI OBITh CIIOCOOHBI CIIPABIATHCS C
TaKUMHU 00beMaMu 6€3 MoTepHu MPON3BOAUTENHHOCTU. CKOPOCTH, C KOTOPOH
JaHHbIE TIOCTYIMAIOT B IOTOKOBBIE CHUCTEMBI, CO3/1a€T JIOTOJIHUTEIbHBIC
TpyIHOCTH. Peakiusi Ha Takue JaHHBIC JOJDKHA OBITH MPAKTHUYECKH MTHO-
BEHHOM, 4TO TpeOyeT MUHMMH3AINH 3a7iepKeK B 00padboTke [4]. McToununku
JAHHBIX MOTYT OBITh KpailHe pa3IMYHBIMU: CTPYKTYPHPOBAHHBIE (TaOIUIIBI
0a3 JaHHbIX), nonycTpykTypupoBanHbie (JSON, XML) u HEeCTpyKTypHUpO-
BaHHbIE (BH]IE0, N300paKEHHUSI, TEKCT). Y YUTHIBAsI PA3HOPOIHOCTh, CUCTEMBI
JIOJDKHBI OBITh THOKMMHY | aJIalITHPYEMBIMH.

TpagumronHbie MOAX0AB 00paOOTKU TaHHBIX, OCHOBAHHBIC HA MTAaKeT-
HOI1 0OpaboTke (batch processing), He MOTYT yAOBIETBOPUTH MOTPEOHOCTH
B peajbHOM BpeMeHH. OCHOBHBIE HEJOCTATKU JaHHOTO METO/a, 3TO BBICO-
Kas 3a/Iep’KKa MKy MOCTYIUIEHHEM U aHAJTM30M JIaHHBIX, HEBO3MOXKHOCTD
pearnpoBaTh Ha AaHOMAJIUU WJIA COOBITHS, TIOKa 00pabOTKa HE 3aBEPIITUTCS.
HcnonpzoBanne UM n MammHHOTO 00y4eHHs MO3BOJISET MPEOAOIETh 3TU
OTpaHUYCHMsI, MPEAOCTaBIsAs Oosiee (PGEKTUBHBIE W WHTEIUICKTYalbHBIC
METO/Ibl pabOThI C TOTOKAMU JTAHHBIX.

HckyccTBEHHBI MHTEJUIEKT U MAIIMHHOE 00yUYeHUE OTKPBIBAIOT HO-
BbIC TOPU3OHTHI JIJIS1 aHAJIM3a IaHHBIX B peaTbHOM BpeMeHU. OHH MO3BOJISIOT
HE TOJBKO 00pabaThiBaTh O0IBIINE 0OBEMBI TaHHBIX C MUHUMATBHBIMU 3a-
JEep>KKaMU, HO U U3BJIEKATh U3 HUX IIEHHbIE HH(POPMAIIUU.
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J111 00pabOTKH TaHHBIX B PEAIbHOM BPEMEHU MPUMEHSIOTCS pa3iny-
HBIC METOJIBI MAITMHHOTO 00yUYeHUs U anropuTMbl. Hampumep, pexyppeHT-
Hble HeliponHbie cetd (RNN) noaxoasT st aHanu3a nociae0BaTeIbHOCTE!
JAHHBIX, TAKUX KaK BPEMEHHBIC PSIBI.

Knactepuzanus moMmoraer rpynmnupoBaTh JaHHBIE B PEXKUME peaib-
HOTO BpeMeHHU. [ 'paiueHTHBIN OYyCTHHI MCIOJIB3YyETCs JIJIsi MPOTHO3UPOBA-
HUS U KJIacCU(PUKALMK MOTOKOB JaHHBIX. /{115 peanu3aiuy cucteM MaliuH-
HOTO OOYYEHHsS] MCHOJB3YIOTCS MOIIHbIE HWHCTPYMEHTBI, TaKHE Kak
TensorFlow u PyTorch. J{nsa pa3pa®oTku 1 00y4deHus: MOJEICH MaIlTHHHOTO
oOydeHus ucnonb3ytorcsa oubmuorexka Apache Spark MLIib, a nns o6pa-
OOTKHM TMOTOKOB JaHHBIX HCIHOJIB3YIOTCS MHCTpyMeHThl Apache Kafka wu
Apache Flink [5].

OCHOBHBIMU MPEUMYIIIECTBAMU UCKYCCTBEHHOTO MHTEIIJICKTa B 00pa-
O0O0TKE JaHHBIX SBISETCA CKOPOCTh 00PaOOTKH, aJalTUBHOCTh M BBICOKAs
TouHOCTh. Hampumep, MammHHOe OOydeHHE MO3BOJISIET 00pabdaThIBaTh
OoJpIIME 00BbEMBI JaHHBIX 32 MUJUIUCEKYH]IbI. CUCTEMBI MAIIMHHOTO 00Y-
YEHUSI CIOCOOHBI MOJCTPAMBATHCSA IO W3MEHEHHUS BO BXOJHBIX JaHHBIX.
Hcnonb3zoBanue 00y4eHHBIX MO/IeIel 00eCneYMBaeT TOYHOE BBISIBJIEHUE 3a-
KOHOMEPHOCTEN Y AHOMAJIUH.

OCHOBHBIMH OTPAaHUYEHUSMH MCKYCCTBEHHOTO WHTEJUIEKTa B 00pa-
0O0TKE JaHHBIX SBISETCS BBIACICHUE PECYPCOB, 3aBUCUMOCTb OT JAHHBIX H
uHTepnperanus. Hanpumep, nis oOydeHust 1 paboThl MOjIeNIel MAITUHHOTO
oOy4eHre HeOOXOIUMbI 3HAYUTEIbHBIC BBIYUCIUTEIbHBIE MOIIHOCTH. J1Jis
paboThl Mosienelt TpeOyeTcsi KaueCTBEHHBIA U Pa3HOOOPa3HBINA 00yUaronuit
HaOop naHHbIX. HekoTopsie Moesnu, Harpumep, TIIyOOKHue HEMPOHHBIE CETH
TPYIHBI 7151 OOBSICHEHUS, UTO OTPAaHUYNBACT UX TPUMEHEHUE B KPUTHICCKU
BaKHBIX CHCTEMaXx.

Hcnonb30BaHne MCKyCCTBEHHOTO MHTEIVICKTa M MAITMHHOTO 00yde-
HUS JUTsI aHAJIM3a TIOTOKOB JJAHHBIX B PEAIbHOM BPEMEHH MPOIODKAET pas-
BUBATHCA, IPEIOCTABIISS HOBBIE BO3MOXKHOCTH ISl ONTHUMH3AIUHU TPOIIEC-
COB W TOBBIIICHUS 3P pekTruBHOCTH. C BHEIPEHHEM KBAHTOBBIX BBIUHCIIC-
HUM 00paboTka 00JbIINX 00BEMOB JIAHHBIX CTAaHET elle 0oJjiee OBICTPOU U
s dexTuBHON. KBaHTOBBIE alTOPUTMBI, TaKME KaK KBAHTOBOE MAITUHHOE
oOydeHne, 00€marT 3HAYUTEIbHO YCKOPUTH aHAJIN3 CJIOXKHBIX MOTOKOB
naHHbIX. CHCTEMBI, UCTIOJIB3YIOIINE METObI MAIIMHHOTO O0YYEHUS, CTAaHO-
BATCA BCE Oosiee aBTOHOMHBIMU. HelipoMopdHblie mporieccopbl, UMUTHPYIO-
nue paboTy YeI0BEYECKOr0 MO3ra, MO3BOJISAT CO3/1aBaTh yCTPOMCTBA, KOTO-
pbI€ CMOTYT aHAJIM3MPOBATh MOTOKOBHIE JIAHHBIE HA almapaTHOM YpPOBHE.
D10 06ecneYT MUHUMAJIBHYIO 33JIEP>KKYy 00paOOTKU U CHUKEHUE SHEPTOo-
3arpar.
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3akmtoueHue: VMCKycCTBEHHBI MHTEIUIEKT M MAlIMHHOE OOy4YeHue
CTaJI HEOTHEMJIEMOM YaCThIO aHAIHM3a OOJBIINX TAHHBIX, 0OCOOEHHO B 3a/1a-
yax, TpeOyonmx 00pab0oTKH MOTOKOB MHGOPMAINH B PEATBHOM BPEMEHHU.
OTH TEXHOJOTUH MO3BOJISIIOT OBICTPO ¥ TOYHO BBIABIISATH AHOMATHH, TPEHIbI
¥ natTepHbl. [10BBIIIATH MPOU3BOIUTENBHOCTh CUCTEM U CHIXKATh 3aTPATHI.

Co3znaBaTh HOBBIE PEIICHMS JUISI CJIOXKHBIX 3a7a4y B TaKUX 00JIACTsIX,
KaK (PMHAHCBHI, 3/[paBOOXPAaHEHUE, UHTEPHETA BeLeH U 0€30I1aCHOCTb.

OpaHaKO OCTalOTCS BBI3OBBI, CBA3AHHBIE C BBICOKUMHU BBIYMCIIUTEIb-
HbIMU TpeOOBaHMSMM, Ka4ECTBOM JAHHBIX M HHTEpPIpETallMed MOJIENEH.
Tem He MeHee, nanbHEWIee pa3BUTHE TEXHOJIOTHN, TAKUX KaK KBaHTOBBIE
BBIUMCJICHUS] U1 HEUPOMOpP(HBIE CUCTEMbI, OTKPHIBAET OIPOMHBIE IEPCIIEK-
TUBBI JUIs1 Oosiee 3(PEKTUBHOIO MCMIOIb30BAaHUSI MCKYCCTBEHHOTO HMHTEI-
JIEKTa 1 MAaIMHHOTO 00y4Y€eHHE.

JINTEPATYPA

1. Goodfellow I., Bengio Y., Courville A. “Deep Learning”, MIT
Press, 2016.

2. Chollet F. “Deep Learning with Python”, Manning Publications,
2021.

3. McKinsey & Company: "Big Data and Al: Future Trends", 2023.

4. Apache Katka Documentation: https://kafka.apache.org/

5. Apache Flink Documentation: https://flink.apache.org/

197



Cexkuus
«MEXKYJbTYPHBIE KOMMYHHUKAIIUA
U TEXHUYECKHUM HNEPEBOI»



VK 502.174.2:685.63
Student A. A. Leontschik,
wissenschaftliche Leiterin A. W. Nikischowa,

PhD in Philologie, Associate Professor
(Lehrstuhl fiir interkulturelle Kommunikation und technische Ubersetzung, BSTU)

HERSTELLUNG BIOLOGISCH ABBAUBARER KUGELN UNTER
VERWENDUNG VON NATURLICHEN PRODUKTEN

Es geht in diesem Artikel um die Herstellung von Indikatorkugeln aus
natiirlichen Inhaltsstoffen. Der Fokus Liegt auf der Entwicklung und Optimie-
rung eines Verfahrens zur Herstellung von Indikatorkugeln, und zwar auf der
Verwendung von natiirlichen Inhaltsstoffen.

Das Ziel dieser Untersuchung ist es, eine umweltvertragliche und poten-
ziell biokompatible Alternative zu konventionellen Indikatormaterialien zu
etablieren.

In chemischen Laboren wird haufig titriert, woflir Indikatoren bendotigt
werden. Die Titration ist eine Analysemethode in der analytischen Chemie, die
auf der Messung des Volumens einer Reagenzldsung mit genau bekannter Kon-
zentration basiert, das fiir die Reaktion mit der zu bestimmenden Substanz ver-
braucht wird.

Der Titrationsprozess wird mit einer Biirette durchgefiihrt, die bis zur
Nullmarke mit dem Titriermittel gefiillt ist. Der Endpunkt der Titration wird mit
Hilfe von Indikatoren oder physikalisch-chemischen Methoden bestimmt. Was
Indikatoren betrifft, das sind Verbindungen, die es ermdglichen, die Anderung
der Konzentration einer Substanz in einer Losung bei der Titration zu visuali-
sieren oder den pH-Wert schnell zu bestimmen. Allerdings ist ihr Herstellungs-
prozess nicht einfach und sicher. Zudem sind die Indikatoren selbst recht ge-
fahrlich, zum Beispiel, wenn es um Phenolphthalein die Rede ist. Die Substanz
16st Hautreaktionen aus und ist in die chemische Gefahrenklasse 2 eingestuft.
AuBerdem wirkt sie toxisch auf den Boden und das Wasser.

Als Alternative Losung wurde es beschlossen, Indikatorkugeln auf der
Basis von Roter Bete und Rotkohl herzustellen. Solch ein Stoff 16st dieses Prob-
lem. Erstens besteht es aus sicheren Substanzen. Zweitens sind diese Substan-
zen sowohl fiir den Menschen, als auch fiir die Natur sicher. Drittens sind die
Substanzen umweltfreundlich und vollstindig abbaubar.

In diesem Experiment wurden die folgenden Produkte und Gerite ver-
wendet: Rotkohl, rote Bete; Natriumalginat, Calciumchlorid; eine elektronische
Waage; eine elektrische Herdplatte.
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In erster Linie wurde ein Extrakt aus Roter Bete und Rotkohl hergestellt.
Der Extrakt aus Roter Bete wurde in 3 Schnitte eingeteilt. Einer davon wurde
um das 4-fache und ein anderer um das 10-fache verdiinnt, einer wurde unver-
diinnt gelassen. Der Rotkohlextrakt wurde nur um das 2-fache verdiinnt.

AnschlieBend wurde eine 2%ige Natriumalginatlosung aus jeder Losung
hergestellt und parallel dazu auch eine 0,5%ige Calciumchloridlosung.

Natriumalginat ist in der Lebensmittelindustrie als Lebensmittelzusatz-
stoff E401 zugelassen. Es wird als Verdickungsmittel und Stabilisator verwen-
det. Natriumalginat ist ungiftig fiir den Menschen. Es wird fiir die Sphérifika-
tion verwendet.

Die Natriumalginatlosung wurde fiir 5 Minuten auf die Herdplatte ge-
stellt. Danach wurde sie von der Herdplatte genommen, in eine Spritze gezogen
und in die Calciumchloridlosung getropft. Dadurch entstanden Kugeln. Die ent-
standenen Kugeln wurden entnommen und verpackt. Auf solche Weise waren
die Indikatoren fertig.

Ihre Funktionsfdhigkeit wurde folgenderweise liberpriift. Zuerst wurden
sie in eine Lauge und dann in eine Sdure getaucht. Die Kugeln dnderten ihre
Farbe von violett zu griin und dann zu rot. Das stimmte mit den Ergebnissen der
Titration mit herkommlichen Indikatoren iiberein. So wurde bewiesen, dass das
wihrend des Experiments erhaltene Produkt funktioniert.

Voll funktionsfahige, sichere und abbaubare Indikatoren wurden auf sol-
che Weise erhalten. Bei der Titration und pH-Wert-Uberpriifung haben sie ihre
volle Funktionsfahigkeit bewiesen. Solche Indikatorkugeln kénnen in Laboren
verwendet werden.
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BIOKRAFTSTOFFE ALS EINE ERNEUBARE ENERGIEQUELLE

Biokraftstoffe werden aus biologischen Rohstoffen gewonnen. Sie wer-
den als Alternative zu herkdmmlichen fossilen Brennstoffen wie Ol, Kohle und
Erdgas betrachtet. Die Herstellung von Biokraftstoffen spielt eine wichtige
Rolle bei der Reduzierung der Treibhausgasemissionen und der Verringerung
der Abhingigkeit von nicht erneuerbaren Ressourcen.

Biokraftstoffe werden in Typen und Generationen eingeteilt. Heutzutage
gibt es 3 Generationen von Biokraftstoffen [1].

Erstens, Biokraftstoffe, die aus traditionellen Pflanzen mit hohem Fett-,
Starke- und Zuckergehalt durch Anwendung von Technologien hergestellt wer-
den, die den natiirlichen biologischen und thermochemischen Prozessen, z. B.
Fermentation, nahe kommen. Zum Beispiel, Bioethanol, der aus Mais und Zu-
ckerrohr gewonnen wird. Biodiesel wird aus Raps und Soja hergestellt. Der be-
dingte Wirkungsgrad der Biokraftstoffproduktion aus Biomasse der ersten Ge-
neration liegt bei etwa 35-45%.

Zweites, Biokraftstoffe, die aus Non-Food-Rohstoffen solchen wie Ab-
fallfette und Pflanzendle, Baum- und Pflanzenbiomasse mit verschiedenen Ver-
fahren hergestellt werden. Hier sind folgende Beispiele einzufiihren, Ethanol
aus Zellulose und synthetische Biokraftstoffe. Der bedingte Wirkungsgrad der
Biokraftstoffproduktion aus Biomasse der zweiten Generation liegt bei etwa
50%. Zur dritten Generation gehoren Biokraftstoffe, die aus schnell wachsen-
den Algen hergestellt werden. Solche Biokraftstoffe enthalten eine grofle
Menge an Olen. Dazu gehdren Biokraftstoffe aus Mikroalgen.

Derzeit wird auch an der Entwicklung von Biokraftstoffen der vierten
Generation, zwar von Biokraftstoffen aus gentechnisch verdanderten Organis-
men, geforscht. AuBerdem werden drei Arten von Kraftstoffen unterschieden.
Das sind fliissigee (z. B. Bioethanol, Methanol, Biodiesel), feste (z. B. Brenn-
holz, Briketts, Brennstoffpellets, Holzspine), gasformige (z. B. Synthesegas,
Biogas, WasserstofY).

Zu den Vorteilen von Biokraftstoffen gehdren Verringerung der Kohlen-
dioxidemissionen, geringere Abhingigkeit von Erdélimporten, Schaffung neuer
Arbeitsplétze in der Landwirtschaft und in der Industrie, Nutzung von Abfillen
zur Energieerzeugung, Entwicklung des landlichen Raums. Theoretisch handelt
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es sich um eine erneuerbare Energiequelle [2]. Als Nachteil ist Folgendes zu
betonen, erstens, Konkurrenz zum Nahrungsmittelanbau, zweitens, steigende
Lebensmittelpreise, drittens, begrenzte Verfiigbarkeit von Rohstoffen, viertens,
Verschmutzung und Verknappung der Wasserressourcen, fiinftens, Bodendegra-
dation und Verlust der Artenvielfalt und hohe Energiekosten.

Gegenwirtig geht es um den Binnenverbrauch. Am hiufigsten werden
feste Biokraftstoffe in armen Liandern, in denen es keine anderen Energiequel-
len gibt, zum Kochen, Waschen und Reinigen oder zum Heizen des Hauses ver-
wendet. Fiir diese Zwecke werden 80% aller heute verbrauchten Biokraftstofte
verwendet. Als Energie- und Schmiermittelquelle in der Industrie werden 18%
der Biokraftstoffe genutzt. Biokraftstoffe werden hiufig als Alternative zu Ben-
zin fir Kraftfahrzeuge genannt, doch sie werden derzeit nur 2% im Verkehrs-
sektor verwendet [3].

= Biomethan
= Biojet-Kraftstoff

= Biodiesel der zweiten Generation

el

= Biodiesel

= Bioethanol aus Zellulose

Bioethanol aus Zuckerrohr

2010 201S 2020 2025 2030 2035 2040 204S 2050
Abbildung 1 - Wirtschaftliche Perspektiven fiir die Entwicklung von Biokraftstoffen

Somit lasst es Folgendes schlussfolgern. Biokraftstoffe haben ein erheb-
liches Potenzial fiir die Losung von Energie-, Umwelt- und Sozialprobleme.
Ihre erfolgreiche Entwicklung hédngt von der Bewiltigung technologischer,
wirtschaftlicher und 6kologischer Herausforderungen ab. Mit den richtigen In-
vestitionen konnen Biokraftstoffe ein wichtiger Bestandteil einer nachhaltigen
Zukuntt sein.
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WORLD RANKING OF SUICIDE RATES

More than 720,000 people die by suicideevery year. For every suicide,
there areapproximately 20 suicide attempts.

Measuring how many people die each yearand why they died is one of
the most importanttools, along with assessing how illnesses andinjuries affect
people. Statistical data on the causes of death helps health authorities to
identifythe main directions of action in the field of publichealth.

One of the institutes providing data on thesuicide rate in the world is the
World HealthOrganization (WHO). Founded in 1948, WHO isan agency of the
United Nations that brings together countries to promote health, maintainglobal
security, and provide services to vulnerablepopulations.

Differences between countries in suicideprevalence trends, as well as
variability in indicators, characteristics, and methods of suicide, indicate the
need to improve the coverage, quality, and timeliness of suicide data in
eachcountry [1].

Suicidal behavior often occurs in situations of armed conflict, natural
disasters, violence andbrutality, or due to the loss of a loved one andfeelings of
loneliness. Other reasons may include the economic state of the country, social
andcultural factors, access to medical care, and the level of alcoholism and drug
addiction.

The suicide rate per capita is calculated as the number of officially
registered deaths due to suicide per 100,000 people during the year.

The first place in the suicide rate in 2021 out of 184 countries, according
to WHO, is occupiedby Lesotho (28.7), the second by South Korea (27.5) and
the third by Eswatini (27.2).

Among the outsiders: Grenada (182nd place,0.64), Antigua and Barbuda
(183rd place, 0.32)and Barbados (184th place, 0.31).

According to statistics, men commit moresuicides in the world, but
Lesotho is an exception, where suicide is most often committed by women,
especially among young people. The reasons areeconomic difficulties, lack of
jobs and highHIV/AIDS levels, which exacerbate the state of hopelessness
among young people. So, researchshows that many people see suicide as the
onlyway out of their problems.
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If we talk about the Republic of Belarus, ittakes 23rd place in the rating,
and the indicator is16.49 people, while Russia takes 12th place withan indicator
of 21.6 people. Comparing the EAEUmember states, Russia has the highest
indicator, followed by Kazakhstan (18.05), Belarus, Kyrgyzstan (6.8) and
Armenia (6.8) [2].

The figures show that there is a correlationbetween alcohol consumption
and suicide rates inthe Republic of Belarus. Most people whocommitted suicide
or attempted suicide had been abusing alcohol for at least a year before
theirdeath.

In addition, citizens of the Republic of Belarus, as a rule, do not seek help
or advice, because they are afraid of being included in the list of persons
receiving psychiatric treatment, as a result of which about 90% of people
whocommit suicide have never sought psychiatrichelp [3].

The big problem is that there is a significantshortage of high-quality data
on suicide and self-harm in the world. Only about 80 WHOcountries-members
have high-qualitydemographic registration data that can be used toassess
suicide rates. The problem of poor qualityof mortality data concerns not only
suicides, however, given the stigmatization of suicide, aswell as the illegal
nature of suicidal behavior insome countries, suicide cases are not fullyrecorded
more often than most other causes of death and are explained by other causes.

Conclusion

In countries with a high-quality civilregistration system that includes
information oncauses of death, civil registration data was used,which Member
States submit to the WHOdatabase on deaths, with adjustments
wherenecessary, for example, in the case of underestimation of death data,
unknown age andgender, as well as uncountably specific causes of death. For
countries that do not have high-quality death registration data, estimates of
causes of death are calculated using other data, includinghousehold surveys
with verbal autopsies, selectiveor sentinel registration systems, and
specialstudies.
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RANKING OF WORLD COUNTRIES BY DIGITAL QUALITY
OF LIFE

The ranking of countries around the world by digital quality of life is
based on the corresponding index. The Digital Quality of Life Index (hereinafter
referred to as the DQL Index) is determined annually through an independent
study conducted by the cybersecurity company Surfshark since 2019. It reveals
information about the factors that affect the digital well-being of a country and
the areas that should be prioritized for future improvement [1].

The DQL Index is calculated by studying five main pillars: Internet
affordability, Internet quality, e-infrastructure, e-security and e-government.
These pillars were in turn assessed by 14 indicators [2].

In 2024, the DQL Index was calculated for the sixth time, with 121
countries indexed. The results from 2020 to 2024 are comparable, which makes
it possible to accurately track the digital progress of each country over several
years.

According to these results of 2024, Germany was in first place in the
digital quality of life ranking, with the index value being 0.7790. Finland is in
second place with a DQL Index of 0.7687, and France is in third place (0.7390).
The last places in the rating were occupied by Mozambique with a value of
0.2142, the Democratic Republic of the Congo (0.1852) and Yemen (0.1494).

However, considering the rating by individual pillars that make up the
index, it can be noted that even the leading countries have certain problems. For
example, Germany and Finland occupy 51st and 24th places respectively in a
separate rating by Internet quality. At the same time, Yemen, although it is in
last place in the overall rating, exceeds the indicators of 56 countries in terms
of Internet affordability, being in 65th place.

Germany is the absolute leader in Internet affordability. This factor is
determined by the working time required to provide the cheapest mobile and
fixed Internet. On average, people around the world need to work 5 hours and
6 minutes to allow the Internet.

The quality of the Internet is determined by its speed and stability. The
leading positions here are occupied by Qatar, Singapore, France, the USA and
the UAE.
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The electronic infrastructure is most developed in the USA. This pillar is
assessed based on the number of people using the Internet (per 100 inhabitants)
and the network readiness index (calculated by the Portulance Institute).

For the fourth year in a row, EU countries have led the electronic security
rating, determined using the cybersecurity index developed by the e-
Governance Academy Foundation and the assessment of Data Protection Laws.
The top 5 are Belgium, Lithuania, Estonia, Germany and the Czech Republic.

Singapore, the United States and South Korea have the most developed
e-government due to their exceptionally high readiness to implement artificial
intelligence [3].

The Republic of Belarus took the 73rd place in the ranking in 2024.
Compared to the previous year, the country dropped by 3 points. However, there
i1s a noticeable improvement in electronic infrastructure, where there is an
increase of 13 positions.

The Russian Federation rose in the ranking compared to the previous
year, taking the 50th place (in 2023 — the 47th place) due to the fact that the
Internet has become more affordable, the development of electronic
infrastructure and e-government.

Conclusion

An analysis of the ranking of countries of the world by digital quality of
life shows that the level of digital well-being depends on the comprehensive
development of various factors. The leading positions in 2024 were taken by
European countries with developed digital infrastructure and a high level of
technological integration into everyday life. The findings highlight the
importance of further developing digital technologies, improving Internet
access and strengthening cybersecurity measures to improve the digital quality
of life for citizens around the world.
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BANKING SYSTEM

The Banking System is a network of financial institutions, both public
and private, that provide a variety of financial services. These services include,
but are not limited to, accepting deposits, granting loans, and offering
investment products. The banking system plays a crucial role in the economy
by facilitating transactions, providing a safe place for individuals and businesses
to store their money, and offering a mechanism for lending and borrowing.

The bank is responsible through its own activity and nature to obtain
economic and financial resources through a multitude of instruments created for
such purpose, such as bonds, deposits or obligations. Alternatively, this system
of entities is responsible for facilitating the access of its clients to these
resources through banking tools such as loans and mortgages, in exchange for
interest or commissions previously agreed upon in each operation [1].

The central banking system is a major sector of any modern monetary
system. It is of great importance to the fiscal policy of the national government
and the functioning of the private sector. Central banks. Central Banks such as
the Bank of England, the Federal reserve System of the US, the Bundesbank of
Germany, the Central Bank of Russia, the National Bank of Belarus function
for the government and other banks, not for private customers. Central banks
are involved in the issue of money and maintain the country’s foreign currency
reserves. Central banks act as bankers to governments as the designers of
monetary and credit policies, and as lenders of last resort to commercial banks
in the case of a financial crisis.

In the countries with the developed market economy there are two-level
bank systems. The system top level is presented by the central (issue) bank. At
the bottom level the commercial banks subdivided into universal and
specialized banks (investment banks, savings banks, savings and loan
associations, banks of the consumer credit, branch banks), and not bank credit
and financial institutes (investment companies, investment funds, the insurance
companies, pension funds, etc.) operate[2].

The central bank in the majority of the countries belongs to the state. But
even if the state formally does not own its capital (the USA, Italy, Switzerland)
or owns partially (Japan — 55%), the central bank carries out state structure
functions. The central bank possesses a monopoly on release in the issue of
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banknotes. It stores official gold currency reserves, regulates credit-and-
monetary sphere and currency relations. By the position in credit system the
central bank plays a role of “bank of banks”, i.e. stores obligatory reserves and
available assets of commercial banks and other establishments, gives loans,
represents itself as “the creditor of ultimate authority”.

Commercial banks serve as the basic link of credit system. They carry
out almost all kinds of bank operations. Historically developed functions of
commercial banks are reception of contributions into current accounts, short-
term crediting industrial and trade enterprises, realization of calculations
between them. In modern conditions commercial banks managed to expand
essentially reception of urgent and savings contributions, mid- and long-term
crediting to create system of crediting of the population. Commercial banks are
created on the share or joint-stock beginnings. A modern joint-stock bank is
expected to supply the following services: to accept deposits, to provide cheque
facilities, to collect and pay cheques, bills and dividends, to grant loans to
customers and arrange for overdraft facilities, to open letters of credit, to issue
travelers ’cheques. The National Bank of Belarus. The bank system of Belarus
1s two level and consists of the National Bank of Belarus and commercial banks.

The National Bank is the central bank of Belarus and operates exclusively
in the interests of Belarus. The main objectives of the activity of the National
Bank are: protection and maintenance of stability of the Belarus ruble;
development and strengthening of the bank system of Belarus; maintenance of
effective, reliable and safe functioning of payment system. The national bank
was created in 1922. It performs the following functions: develop the Republic
of Belarus Monetary Policy; issue money; regulate money circulation; arrange
the functioning of the payments system of the Republic of Belarus; act as the
lender of last resort with respect to banks and provide refinancing thereof; carry
out foreign exchange regulation; act as a central depositary of Government of
the Republic of Belarus and local; issue National Bank securities; establish and
exercise foreign exchange control; carry out state registration of banks and non-
bank financial institutions; license banking activities; and establish banking
operations rules and procedures.

Conclusion

The banking system plays a crucial role in the economy. It facilitates
economic growth by providing a mechanism for savings and investment, it
provides a payment system for the exchange of goods and services, and it acts
as an intermediary between savers and borrowers [3].
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The banking system faces a number of challenges and future trends.
These include the impact of technology on banking operations, the increasing
importance of cybersecurity, the impact of global economic trends on banking,
and the evolving regulatory environment.
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“BOOKS OF SECRETS” AS A PROTO-GENRE
OF POPULAR SCIENCE REFERENCES

“Books of secrets” — it’s a compilation of technical and medicinal recipes
and magic formulae that began to be printed in the sixteenth century and were
published continuously down to the eighteenth century. These books were a
proto-genre of popular science REFERENCES.

It’s a compilation of technical and medicinal recipes and magic formulae
that began to be printed in the sixteenth century and were published continu-
ously down to the eighteenth century. These popular works contained hundreds
of medical recipes, household hints, and technical recipes on metallurgy, al-
chemy, dyeing, and the making of perfume, oil, incense, and cosmetics. The
books of secrets supplied a great deal of practical information to an emerging
new middle-class readership, leading some historians to link them with the
emerging secularist values of the early modern period and to see them as con-
tributing to the making of an «age of how-to». However, the books of secrets
were not merely «how-to» books [1].

They were also intended as serious contributions to the study of natural
philosophy, as science was then called. Underlying the books of secrets was the
premise that nature was a repository of hidden forces that might be discovered
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and manipulated by using the right techniques. Unlike the recondite contempo-
rary treatises on magic and the occult arts, the books of secrets were grounded
upon concrete, experimental trials. At the same time, the books of secrets pop-
ularized the emerging experimental method and attitudes to the lay public [1].

Researcher Galina Alexandrovna Kosmolinskaya notes that the popular-
ity of these products was due to their relative cheapness, which was achieved
due to the small format and low quality of printing. In addition, the ‘books of
secrets’ were written in the vernacular language, respectively, they were in-
tended for a fairly wide audience of those who could read. Serious life issues
were explained in these collections in a way that was accessible and acceptable
to many [2, p. 140-141].

The most famous sixteenth-century book of secrets was a work attributed
to Alessio Piemontese — “De secreti del reverendo donno Alessio Piemontese”
(1555; “The secrets of Alessio”). This work went through more than a hundred
editions and was still being reprinted in the 1790s. The humanist Girolamo Rus-
celli (1500-1566), the real author of the “Secreti”, reported that the work con-
tained the experimental results of an “Academy of Secrets” that he and a group
of humanists and noblemen founded in Naples in the 1540s. Ruscelli’s academy
1s the first recorded example of an experimental scientific society. The academy
was later imitated by Giambattista Della Porta, who founded an “Accademia
dei Secreti” in Naples in the 1560s [2].

Alessio Piemontese was the prototypical “professor of secrets”. The de-
scription of Alessio’s hunt for secrets in the preface to the “Secreti” gave rise to
a legend of the wandering empiric in search of technological and scientific se-
crets. Its enormous popularity made the work play a key role in the emergence
of the conception of science as a hunt for the secrets of nature. The concept of
science as a hunt pervaded experimental science during the scientific revolution.
In the «books of secrets», experimental science shaded into natural magic.
Giambattista Della Porta’s famous “Magia Naturalis” (1558; «Natural magicy)
deployed practical recipes in an effort to demonstrate the principles of natural
magic. Other books of secrets, such as Isabella Cortese’s “Secreti” (1561), a
compilation of alchemical recipes, disseminated experimental techniques and
practical information to a wide readership.

Conclusion

Recent research has suggested that the books of secrets played an im-
portant role in the emergence of early modern experimental science, acting as
intermediaries between the private and esoteric “secrets” of medieval alche-
mists and magi and the public Baconian “experiments” that characterized the
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research programs of the Royal Society of London and other seventeenth-cen-
tury experimental academies.

The mentioned publications played an important role in the birth of ex-
perimental science, as they left a lot of practical technical information for sci-
entists of that time.
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TECHNICAL AND AESHETIC FEATURES OF WALL TILES,
RAW MATERIALS FOR BODIES

Wall tiles generally have the following characteristics:

— higli dimensional stability during firing, with almost no shrinkage (less
than 1%);

— porosity between 15% and 18% (expressed as percentage of water ab-
sorbed);

— MOR between 200 and 250 kg/cm?.

These properties are only indicative, mainly helping us to classify the
product from a commercial viewpoint that takes into account its field of use.

The specifications provided for under ISO 10545.1-17, group BIII, in-
clude the dimensional, physical and ceramic properties of the products.
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For more realistic comparison purposes the table shows, in addition to the
values defined by the standards, some characteristics of products actually avail-
able on the market.

Any description of wall tiles must necessarily include the types and char-
acteristics of the glazes used in the new fast firing technologies. It should also
be observed that, as far as surface aesthetics (Le. glazes) are concerned, the use
of such technologies has neither modified nor materially improved the final re-
sults, since aesthetic quality was already very high. Transparent (crystalline)
glasses and opaque glazes (mainly white), both of which are glossy, remain the
most popular glaze bases to this day.

While glazes have evolved to suit different firing technologies (tradi-
tional, double fast, monoporosa), their technical performance in terms of re-
sistance to staining, chemical agents and abrasion have remained largely un-
changed.

In the case of white and crystalline glazes, the limitations and the poten-
tial provided by the new technologies have required new frit and glaze formu-
lations, with a shift from “viscous low-fluxing” materials to “high-fluxing”
compounds with eutectic melting.

This evolution in composition has affected both double fast firing and
monoporosa glazes [1].

During the 60—70s, traditional firing processes mainly offered 15%15 and
20x%20 cm tiles. With the introduction of fast double firing and porous single
firing (monoporosa), tile size increased to 25%33, 35x45 and in certain cases
40x60 cm — and beyond.

The most common sizes, however, are those in the middle of the range:
20x20, 20x25, 25%35 cm etc.

Large tile production is much more limited but now increasing rapidly,
such tiles no longer being seen as just niche products. Such large tiles generally
require single-layer kilns and the advanced automation/ handling systems now
available on new fast-firing plants.

Special pieces, considered complementary to standard tile production,
have gained much ground in recent years. These pieces feature relief work ob-
tained by pressing (inserts, festoons, bull-nose pieces etc.). Production of such
items is generally outsourced to other companies and they are made using a
glazing process followed by decoration and third firing

Moreover, there is also an increasing demand, especially in American and
Asian countries, for trims acting as a “technical complement”: these are used to
finish outside or inside corners or frame the perimeter of a tile-covered surface.
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Generally speaking, these pieces are obtained using presses of limited power
and special dies They are normally double-fired. In most cases, biscuit pieces
are covered with standard glazes.

Traditionally, wall tiles have always been glossy. Consequently, glazes
are generally transparent (crystalline) or opaque (basically white), rarely matt.

In the 60—70s, in traditional firing, frits with a high content of lead, boron
and cerium were used to obtain such decorative effects as “torn”, “reactive”,
“mother-of- pearl”, etc.

From a ceramic viewpoint, the effects were fascinating, yet their re-
sistance to abrasion and chemical aggression was very limited. The adoption of
new formulations and the partial replacement of lead with other fluxes has now
provided manufacturers with crystallines and glazes on a par with their prede-
cessors but better suited to the new technologies.

Recently, the influence of developments in architecture and interior de-
sign has given rise to new effects known as “antiqued”, which mimic aged plas-
ter, chalky surfaces, etc. and are sometimes highlighted by special elements
built into the tile, such as structured surfaces or intentional chipping around the
edge [2].

The bulk of production, though, still uses glossy-effect glazes, enriched
by decors that take their cue from natural stones such as marble and breccia etc.

In recent years wall tile compositions have evolved considerably, mainly
to adapt to fast firing cycles where body and glaze are fired together.

With monoporosa there may be interference between the degassing of
certain raw materials in the biscuit and the molten glass: this can lead to surface
defects on the glaze [3].

The key factors in the evolution of body compositions from those suited
to traditional firing, then fast double firing and finally porous single firing —
have been:

— reduction of clayey material percentages;

— introduction of higher percentages of fillers and complementary raw
materials (feldspars, feldspathic sands, quartz);

— limitation of minerals which give off gaseous phases at high firing tem-
peratures (calcite and/or dolomite), especially in monoporosa.

Conclusion

In pursuing these goals, it has been possible to employ tried and tested
materials by changing the quantitative composition.

In the case of monoporosa, it is preferable to use raw materials with a
high degree of purity and a fine particle size distribution.
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Generally speaking, finished wall cladding products must have a high de-
gree of size stability.

The formation of crystalline compounds, such as wollastonite, gehlenite,
anorthite and diopside, not only guarantees that stability: they also condition
and stabilise other features, such as post-expansion and expansion coefficient.
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MARKETING MANAGEMENT IN AN INTERNATIONAL
COMPANY

Managing international marketing is a complex and multifaceted process
that involves navigating diverse cultural, legal, and economic environments. In
today’s globalized economy, businesses seeking to expand their market reach
and increase profitability must effectively manage their international marketing
strategies. This requires a deep understanding of the key challenges and oppor-
tunities associated with promoting products or services across national borders
[1].

At the heart of international marketing management is the need for cul-
tural adaptation. Companies must be able to tailor their products and marketing
messages to align with local pPREFERENCES and values. This involves con-
ducting thorough market research to identify potential markets, understand con-
sumer behavior, and tailor marketing strategies accordingly. Cultural intelli-
gence is crucial in avoiding marketing failures that can arise from misunder-
standings of local customs and norms.
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Market research plays a pivotal role in international marketing manage-
ment. It helps businesses identify emerging trends and opportunities, assess
market potential, and evaluate the competitive landscape. By leveraging market
research, companies can make informed decisions about market entry strategies,
product positioning, and resource allocation. Moreover, market research facili-
tates the development of targeted marketing campaigns that resonate with local
audiences [2].

Digital marketing tools have significantly enhanced the ability of compa-
nies to reach global audiences. Social media platforms and online advertising
allow businesses to target specific demographics and psychographics world-
wide. This not only expands their market reach but also provides cost-effective
means of promoting products and services. However, managing digital market-
ing campaigns across different regions requires careful consideration of local
regulations and cultural sensitivities.

Despite the opportunities, international marketing management also
poses several challenges. One of the most significant hurdles is navigating reg-
ulatory differences across countries. Legal and regulatory frameworks vary sig-
nificantly, and compliance with local laws is essential to avoid legal issues and
reputational damage. Additionally, language barriers can complicate communi-
cation and marketing efforts, requiring companies to invest in translation ser-
vices and localization strategies.

Another critical challenge is managing cultural barriers. Misunderstand-
ing local cultures can lead to marketing failures, as seen in numerous cases
where companies have inadvertently offended local sensibilities. To overcome
these challenges, businesses must invest in cultural intelligence and adapt their
marketing strategies to resonate with local audiences [3].

Effective management of international marketing also involves setting
clear objectives and evaluating performance regularly. This includes defining
key performance indicators (KPIs) such as market share, customer acquisition
costs, and return on investment (ROI). By monitoring these metrics, companies
can assess the effectiveness of their marketing strategies and make necessary
adjustments to improve outcomes.

Furthermore, international marketing management requires a strategic
approach to market entry. Companies must decide whether to enter new markets
through direct exports, partnerships, joint ventures, or foreign direct investment.
Each entry strategy has its advantages and disadvantages, and the choice de-
pends on factors such as market size, competition level, and resource availabil-

ity [4].

215



For instance, partnering with local businesses can provide valuable in-
sights into the market and help navigate regulatory complexities.

Conclusion

Managing international marketing is a complex task that requires careful
consideration of cultural, legal, and economic factors. By employing strategies
such as cultural adaptation, market research, and digital marketing, businesses
can overcome challenges and achieve success in global markets. Continuous
learning and adaptation are key to maintaining a competitive edge in the dy-
namic international marketing landscape. As global markets continue to evolve,
the ability to navigate these complexities effectively will remain crucial for
businesses seeking to thrive internationally.
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INTERNET SLANG AND INTERNET COMMUNICATION

The emergence of internet slang is a result of linguistic variation. Lin-
guistic variation is a key concept in sociolinguistics and a characteristic of lan-
guage, which means that there is more than one outlet that outputs the same
language. Speakers may use distinct pronunciation (stress), word choice (vo-
cabulary), or morphology and syntax. In this case, Internet slang is used as a
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variant of literary language because it is usually associated with word choice,
morphology, and syntax. Internet slang as a variant of literary language (e.g.
Russian, Chinese, and German) is informal, irregular, and dynamic [1].

Internet slang often borrows foreign words, dialects, digital elements and
icons; it also often uses paraphrasing, homonyms, thumbnails, duplication and
other methods of word formation and unconventional syntax. Compared with
literary language, Internet slang has an innovative and innovative well-being,
and its use in advertising is very creative.

Internet slang is new, humorous and interesting, and it has qualities that
attract attention, especially humor. In contrast, literary language is more reliable
than non-literary language [2].

Thus, the results of many scientific studies on the use of Internet slang to
improve general communication.

Internet Communication. There are a number of elements that make up
internet conversations or internet slang that are used online today. It is said that
in the early 80s in Calgary, Wayne Pearson first used the acronym LOL online
while chatting with a friend.

In 1990, someone typed LMAO while playing Dungeons & Dragons
online. The Oxford English Dictionary traces the use of OMG on the Internet to
1994 in an online reference to a television series (the first occurrence was in a
1917 letter from John Arbuthnot Fisher to Winston Churchill) [3].

But online conversations aren't all abbreviations. Other popular tactics
include using excessive or no punctuation, writing emojis in lowercase, and
skipping words in sentences because of character limits.

David Crystal, a linguist and author of Internet Linguistics: A Student’s
Guide, describes it as “a natural response to communicating online rather than
verbally”. When we speak to someone face to face, we can rely on nonverbal
cues like facial expressions or hand gestures to convey the meaning we are say-
ing, whereas in writing they cannot be conveyed in the same way. Thus, online
communities use written and spoken languages to create convenient means of
communication. For example, excessive punctuation is a way to pronounce your
statement or question, or to convey a feeling of anger, suggestion, or excitement.

Gretchen McCulloch, whose book Because the Internet: Understanding
the New Rules of Language was published earlier this year, goes into more de-
tail about how online conversations help users convey their subtle voices. In a
recent interview with The Atlantic, she said: “We no longer accept that writing
must be lifeless, that it can only convey our tone crudely and inaccurately, or
that subtle writing is the exclusive preserve of professionals. We are creating
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new rules for typographic tone of voice. Not rules that are imposed from above,
but rules that lead to the collective practice of a couple of billion social monkeys
— rules that animate our social interactions” [4].

Not only that, but some channels, like Twitter, forced users to be more
creative in American to fit everything they wanted to say into the original 140
characters. Tumblr popularized the use of capital letters and the elimination of
punctuation to create a flow that is impossible when following the rules of writ-
ing. Despite the popularity of the Internet, such opportunities to make the writ-
ten word more emotional or verbal are not new. As McCulloch points out in his
book, writers such as James Joyce and E.E. Cummings have already broken the
rules of grammar with the same goals.

While some might argue that online conversations and memes are cor-
rupting language, both linguists disagree. Crystal argues that playing with
online conversations and crafting styles that best suit their messages makes peo-
ple much more “aware of the social and stylistic features and meanings of dif-
ferent genres and types of language.” McCulloch added: “All our texting and
messaging helps us express ourselves better in writing” [5].

And not just writing. Internet slang, like memes, is set within the confines
of chat rooms, social networks, or other online communities in which they were
born. Admittedly, you probably wouldn’t use an internet acronym when talking
to someone face to face, but you'll have other phrases offline, like saying “I
can’t even” when you're speechless or in shock, or using words (the totally ador-
able tote-speak conversions are adorable) but that aren't that unusual or weird-
sounding.

Conclusion

So, language purists don’t have to worry about an internet phrasebook
coming to a language and changing it completely, because it doesn't take any-
thing away from it. If anything, it helps it grow. How David Crystal came to be:
Our language wardrobes now have a wider range of clothing than ever before.
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THE PROBLEM OF FOREST ROADS IN BELARUS

Today, the problem of forest roads is far from being the last one in con-
nection with the powerful development of forestry capacities in the Republic of
Belarus.

Until recently, the branches of the national economy directly related to
the renewal and consumption of forest resources did not pay enough attention
to the importance of transport development of forests. This has led to the fact
that, due to the lack of access to logging areas, the hard-to-reach stock is not
completely cut down and firefighting and reforestation measures are not always
carried out on time, and sometimes operations for the transportation, storage
and loading of wood raw materials are not carried out rationally.

As part of the implementation of the State Program for 2016-2020, 557.4
kilometers of forestry roads were built and put into operation, including 510.8
kilometers in the forestry fund of the Ministry of Forestry. The annual construc-
tion of more than 100 kilometers of forestry roads has improved the accessibil-
ity of forests and the efficiency of ecosystem services.

However, A further increase in the density of the road network in the for-
est fund is required, which currently stands at about 0.27 kilometers per 1 square
kilometer. For comparison, this indicator in the in Finland (depending on the
region) 1.2-3 kilometers per 1 square kilometer. According to experts, the ef-
fective density of roads in the forest fund for the Republic of Belarus should
soon be about 0.5 kilometers per 1 square kilometer.
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According to government programs, it is necessary to build 116.8 kilo-
meters in 2025.

High-quality construction depends on many factors. But first of all, it de-
pends on the integrity of developers who comply with all building regulations
and can provide project documentation. That is why I chose the topic of the
problem of roads, since our faculty has a department of forest roads. I believe
that at the moment it is necessary to pay more attention to teaching the design
of forest roads and, accordingly, to raise the interest of students in this kind of
activity in order to increase the number of personnel and improve the efficiency
and quality of forest roads in the republic.
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OPERATION PAPERCLIP IMPACT ON SHIFT TO ENGLISH AS
THE INTERNATIONAL LANGUAGE OF SCIENCE

In today’s world English takes place as the most prevalent choice of lan-
guage for international scientific communications. Exchange of scientific
knowledge conducted primally in English that is being articles, researches or
conferences.

That indicates the status of English as the main language of international
scientific discourse. The events that forced the decline of German — the previous
leading language, can be called the pivotal events that led to the adoption of the
global English language.

This report aims at describing the historical process of the acceptance of
the new instrument for knowledge accumulation and researching the role of the
very last milestone in the decline of the international scientific German lan-
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guage — happened in the aftermath of the second World war American intelli-
gence program — operation Paperclip, in the international languages shift and
the subsequent globalization of English as the dominant scientific language.

International standing of German language

During the 19th and early 20th centuries, German became a leading lan-
guage of science, particularly in fields like chemistry, physics, and medicine,
due to Germany's robust academic institutions, prolific research output, and in-
fluential journals. It surpassed other languages including English not only in
numerical superiority of native speakers, but also in number of scientific publi-
cations that was done in German, reaching its peak in the 1920s.

However, after the prominent rise began the decline of German language.
The decline started on the basis of the aftermath of the World War I because of
the boycott, that the Allied academies of sciences staged against German scien-
tists and the German language. It significantly weakened the status of scientific
German. Indeed, after such rapid rejection of the one language, need for a new
linguistic standard for a scientific discourse appeared.

Operation Paperclip and the Shift to English

The post-WWI events put a start to the declining of German language
process. The World War II aftermath, however, delivered the final blow by phys-
ically removing top-tier researchers from Germany. Operation Paperclip was
the secret program used to recruit the scientists of Nazi Germany for employ-
ment by the United States. It served the purpose to deny German scientific
knowledge and expertise to the potentially hostile states and to Germany itself.

Since German scientists under Operation Paperclip were integrated into
English-speaking spaces, e.g. U.S. military, aerospace, and academic institu-
tions, all researches and documentation were in English.

That completely put an end to use of German as the “lingua franca” of
science. Rapidly increasing scientifical progress of the U.S. allowed English to
develop just as rapidly as a language of the world’s leading research activities.
Such global spread of English in science was produced by a deliberate Ameri-
canization of science policy around the world after the war and bears a strong
affinity to U.S. postwar foreign policy.

With widespread of the U.S. influence by becoming the great scientific
and technological power English became the default language for international
science communications.

Conclusion

The spread of English as an international language, especially in science,
is a relatively modern phenomenon. For the most part it began after the World
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War II as a result of a complete decline of German and the rise of the USA as
the dominant economic and political world power leading the world’s scientific
researches, thanks to the higher intelligence resources. Thus, all of these factors
was a result of a secret U.S. intelligence program known by many today as Op-
eration Paperclip.

The relocation of these scientists to the United States not only transferred
knowledge but also shifted the center of scientific research from Germany to
the English-speaking world. As these scientists began publishing their work in
English and collaborating with American researchers, English gradually be-
came the preferred language for scientific communication.
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INNOVATIVE FASTENING SOLUTIONS
FOR MODERN FURNITURE

People have been making and using furniture for thouthads of years.
Previously, furniture was assembled using finger joints, dowel pins, nails, and
screws. Recently, the technology of furniture manufacture and design has
advanced significantly.

With the development of manufacturing technologies, furniture has
become much more complex in design and noticeably simpler at the assembly
stage. All this has become possible thanks to modern design programs and new
fastening i1deas from various global manufacturers, one of which is the Danish
company SISO.

PANEL CLICK BUTTON CONNECTOR - this fastening device
consists of two parts of the point-and-cap type of connection. To attach this
fastener, it is enough to mark only one part of the fitting, which can be done
either directly at the assembly site or at the production stage by marking the
screw insertion point with a fitting tool.

The marking of the counterpart can be done using a fitting tool at
production or with the help of a jig that is placed on top of one part of the fitting
(point). By applying and pressing the counterpart, a mark is made where the
second part of the fitting (cap) is fastened.

After that, they snap together with light pressure until a characteristic
click is heard.

This fastener can be used in a variety of situations. Thanks to its
dismountable connection, it can be disassembled and reassembled multiple
times for occasional access to service equipment, for example, for radiator
covers, false panels, or any decorative elements.

CLIP CONNECTOR “DOVETAIL”; “HALF-TAIL” 1s a convenient
fastener for decorative furniture elements without the use of glue. This
connector allows for the combination of materials in the joint, for example:
chipboard and artificial stone, solid wood, plywood, plastic, and other materials
actively used in furniture.

The connection is made by snapping into a groove created with a special
dovetail cutter.
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EXPANSION, MITRE DOWEL & SNAP FITTING is a convenient
fastener that replaces a regular dowel pin. The advantage of this type of
connection is that there is no need to use glue, and it simplifies the furniture
manufacturing process.

This type of fastener is non-dismountable and works according to the
dowel pin principle. When driven into the core of the plastic rod, the petals
expand and are firmly held in the item. After that, we attach the second item
with pre-drilled holes and hammer it in with a mallet.

Due to its special shape, the counterpart is securely held. This method can
be used to assemble drawers, cabinets, shelves, and other pieces of furniture.

DOUBLE POINTED STEEL NAILS - this type of fastener is used for
fastening where there are no heavy loads, for example, for fastening slats, and
the installation process is quite simple.

To begin with, with the help of a homemade tube with a slot and an
internal diameter of 4 mm fixed in a screwdriver, we screw it into the part and
then nail the slat with a mallet.

Due to the use of a special thread, the slat is nailed quite easily and at the
same time holds quite reliably. The connection is non-dismountable, but
nevertheless has a fairly wide application when used in decorative elements.

So these are the most frequently used types of modern fasterners.
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MODERN LOGGING EQUIPMENT USED IN THE
“BRASLAV LAKES” NATIONAL PARK

“Braslav Lakes” National Park is a national park situated in the north-
west part of Belarus. The National Park shelters unique natural complexes, pro-
tects them from human economic activity, preserves them for future genera-
tions. It was created in 1995.

The forest area is not only trees, shrubs and grass, it also includes hun-
dreds of different living creatures. Deforestation is one of the most common
environmental problems. It may unbalance the eco-system. It may result in dis-
appearance of some species of flora and fauna, in decrease of species diversity,
in increase of carbon dioxide in the atmosphere. But rational forest management
improves the quality of the forest. It includes timber harvesting which can be
carried out in all forest groups without exception. There are 2 types of felling:
main felling and improvement thinning.

Main felling is carried out only in the mature forest. There are the follow-
ing types of felling:

1. Clear cutting. With this type of felling, everything is cut out except for
the undergrowth. It is carried out in one go.

2. Gradual felling. With this type of felling, the forest stand is cut in sev-
eral steps.

3. Selection felling. Its main purpose is the formation of highly produc-
tive plantations. Sick, dry, and other defective trees are cut down.

Improvement thinning can be of the following types: liberation felling,
cleaning, and thinning.

Forest management is a very important activity at the national park.
That’s why only professionals work there. They operate complex machinery
that 1s beyond the power of many. For example, Harvester AMKODOR 2551 is
designed for felling trees, branching and bucking of tree-length logs into assort-
ments of predetermined length during logging operations. The specialized har-
vester productivity is 150 — 180 m® of wood per 10 hours of work.

Its engine is Model D-260.9.

Its nominal power is 132 kW or 180 hp.
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Then comes Harvester AMKODOR 2661/2661-01, this machine is de-
signed for collection in the forest, loading and skidding of assortments from 2
to 6 m in length, as well as their unloading, processing and storage with the help
of a manipulator at warehouses of logging and forestry enterprises.

The Ponsse Scorpion King Harvester is an eight-wheeled vehicle
equipped with a unique crane. Excellent field of view in all directions allows
the operator to do his job without unnecessary interference, choose trees and
direction of their falling quickly. The weight of the Ponsse Harvester is 21 tons,
the length is 8 m, the height is 4 m, the width is 2.84 m. The installed C50
manipulator has a boom outreach of 11 m and rotation angle of 280°. It has a
Mercedes-Benz engine with the nominal power of 279 hp.

Skidding tractor AMKODOR 2661 with a hydro-mechanical transmis-
sion and a powerful 148 horsepower diesel engine has a load capacity of up to
12 tons.

Productivity of this forwarder is up to 20 cubic meters of assortments per
hour, with a skidding distance up to 300 meters with a maximum length of tree-
length logs up to 6.5 meters.

For long-distance transportation Log Carrier MAZ-6303 A8-328, is avail-
able. A log carrier is a type of special cargo transport equipment for transporta-
tion of various long oblong types of cargo (pipes, rolled products, poles, logs,
lumber, assortments). Its engine power is 294 kW or 400 hp.

And there is also a tractor BELARUS MPT-461.1 with power of 60 kW
or 82 hp.

Forest loading and transportation vehicle. This machine is designed for
collection and transportation of wood (1.5-6.0 m long assortments) from log-
ging sites and industrial warehouses to highways or lower warehouses, for wood
grading, for loading and unloading and stacking operations.
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MODERN TENDENCES IN ORGANIC SYNTHESIS

Organic chemistry keeps developing very actively, suggesting new meth-
ods of synthesis of the molecules. Nowadays chemists are trying to make syn-
thesis faster, cheaper and more environmentally-safe. Organic synthesis plays a
key role in modern technological and pharmaceutical progress. As for today, the
number of organic compounds is close to 10 million and there is a lot more to
discover. Hundreds of new substances are synthesized in chemical laboratories
every day. New reactions are discovered, new methods of obtaining organic
substances are developed, new methods of stimulating chemical reactions and
new methods of studying chemical compounds are introduced.

Results of synthesis

The products of organic synthesis carried out on an industrial scale are
plastics, chemical fibers, dyes, medicines, agricultural chemicals, detergents,
fragrances and many other substances and materials necessary for human soci-
ety. In organic chemistry, the term "synthesis" refers to the construction of mo-
lecular structures that have a specific chemical and spatial structure. Sometimes
this construction may involve one or a small number of operations, but it can
also be very complex, involving several dozen stages.

Environmental problem

The most common resources used for organic synthesis are oil, natural
gas and petroleum refining gases. This poses a problem for chemists regarding
environmental pollution. The impact of petroleum products on living organisms
1s manifested in disturbances of physiological activity, diseases caused by the
introduction of hydrocarbons into the body, changes in the biological character-
istics of the habitat, etc. Some fractions contained in oil are toxic. It should be
noted that the higher the concentration of these fractions when absorbed or dis-
solved in water, the higher their toxicity. Oil forms toxic emulsions that cause
suffocation in living organisms.

Petroleum products entering the aquatic environment can be destroyed
by microorganisms, although this process is quite slow. Petroleum products can
accumulate at the bottom of water bodies, which leads to secondary pollution
of the environment. The impact of oil pollution on the environment is very large
and complex. In connection with the development of the oil industry, it can be
assumed that the area of territories polluted by oil and oil products will increase.
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Consequently, the environmental situation that exists at the moment will
worsen, which will directly affect human health.
Alternate methods

Due to this problem, chemists are trying to use new methods in organic
synthesis, such as photo catalysis, organometallic catalysis and “green chemis-
try”. Photo catalysis is the acceleration of a chemical reaction caused by the
combined action of a catalyst and light irradiation. Among the indicators deter-
mining the quality of water, one of the most important is COD, which generally
indicates the presence of organic pollutants. The photocatalytic method pays for
itself 8.5 times faster, so photo catalysis can be recommended as a preferable
and more environmentally safe alternative to the dichromate method [1]. Chem-
ists are trying to reduce harm to nature by using water solutions, instead of toxic
ones, and using biocatalysts (for example, enzymes) [2].

Also, for resource economy scientists are working on different models of
applications and artificial intelligence used for predicting the result of synthesis.
For today this Al is already more accurate than humans according to studies:
(87.5% against 76.5%) [3]

Modern organic chemistry has a huge amount of experimental and theo-
retical material, and the level of development of organic synthesis can serve as
a measure of scientific and technological progress. The goal of organic synthe-
sis 1s to obtain substances with valuable physical, chemical and biological prop-
erties or to test theoretical predictions. Modern organic synthesis is multifaceted
and allows obtaining virtually any organic molecules.
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GASOMETRIC METHOD OF RESEARCH

The gasometric method is a method based on the determination of the
volume of gas formed as a result of a chemical reaction. In the modern labora-
tory, it is not easy to find a user-friendly instrument for analysing various objects
and processes. The gasometric method can often be used to analyse pharma-
ceuticals, as well as in chemical, petrochemical, biochemical, food, nitrogen
and other industries. Gas burettes are available in different shapes, sizes, accu-
racy, design and purpose. The shape of the burette depends on the composition
of the gas to be analysed. If the gas consists of a single component, burettes
with a cylindrical glass tube are used. This shape is convenient for counting
volumes anywhere in the burette. For gases containing more than half of the
impurities that are not absorbed in the process, burettes with an expansion at the
top are used. For multi-component gases, when the content of the main gas and
residual gas is to be determined accurately, burettes with expansion in the mid-
dle are used.

In order to fill the burette with gas, vessels with a locking liquid are used.
It (the locking liquid) is selected in such a way that the gas under study does not
dissolve in it. Or the locking liquid is pre-saturated with gas so that it does not
absorb it during the experiment. The reservoir with the locking liquid is lowered
down so that the liquid passes completely into the burette and squeezes all the
air out of it.

Gasometric method is easy to use, does not require expensive reagents,
1s environmentally friendly in chemical reactions. Research using this method
is fast, which saves time and makes the task of analysing a sample much easier.

With the help of gasometric method nowadays investigate: enzymatic ac-
tivity of catalase; kinetics of decomposition of hydrogen peroxide; oxygen sat-
uration of salt and fresh water; Analysis of the distribution of hydrocarbon pa-
rameters; determination of peroxidase activity. Determination of ascorbic acid
content in plants.

The gasometric method can be recreated in the laboratory using available
laboratory equipment to recreate a gas burette. The gas burette can be assembled
from a laboratory stand, an equilibration jar, a rubber tube for the gas outlet, a
glass tube with graduations and a flask stopper.
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The reliability of the readings of the reproduced gas burette can be
checked using the reference method. If the burette is airtight, the change of gas
and the calculation of the mass of the substance according to the Mendeleev-
Clapeyron equation will show relevant results.

In conclusion, we can emphasise the importance and the advantages and
disadvantages of the gasometric method: research using this method is quick
and accurate enough. This factor is complemented by: simplicity of equipment,
availability and cheapness of reagents, and environmentally friendly reactions.
The disadvantages include the limited choice of the object of analysis and the
fact that the pressure of saturated water vapour is not taken into account, which,
however, can be neglected at room temperature.
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AUTOMATION AND ARTIFICIAL INTELLIGENCE
IN CHEMICAL MANUFACTURING

The chemical industry is undergoing a significant transformation through
the integration of Artificial Intelligence (hereinafter — Al) technologies. From
preventive maintenance to real-time process optimization, Al is revolutionizing
the way that chemical plants operate, making them safer, more efficient and
more productive. These factors determine the topicality of the choice of this
research topic.

The application of Al in automation is realized in the use of technologies
that allow machines to perform complex tasks without human involvement. Al
1s able to work with a very large amount of different data and can perform tasks
more quickly and more accurately than a human.

The most important aspects of the interaction of artificial intelligence in
the process of automation in the chemical industry are as follows:

- carrying out routine tasks. For example, a machine learning system,
can analyze huge amounts of data, classify it or filter it;

- decision-making. For example, Al can analyze data from a retrospec-
tive perspective, track trends and make forecasts that are used to set production
strategies;

- monitoring and quality control processes. Systems equipped with Al
use computer vision and machine learning to detect defects in real time. These
systems improve accuracy, reduce human error and optimize production effi-
ciency.

There are the following stages in the process of automation using Al:

1. Analyzing and defining the purpose of automation.

2. Solving the decision.

3. Monitoring of system operation and optimization [1].

Chemical manufacturers implementing Al based preventive maintenance
systems have reported:

- reduction in maintenance costs by 20-30%;

- decrease in unplanned downtime by 10-20%;

- increased equipment service life by 15-25% [2].
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Dow Chemical implemented an Al system to optimize its batch pro-
cessing operations. The system analyzes historical process data and real-time
sensor information to optimize reaction conditions, resulting in:

. 20% improvement in batch yield;
. 15% reduction in energy consumption;
. 30% decrease in quality deviations [2].

One of the key Al technologies, in our opinion, is predictive maintenance.
It is one of the most significant applications of Al in manufacturing. By analyz-
ing sensor data, Al predicts equipment failures in advance of their occurrence,
reducing downtime and maintenance costs. For example, BASF's predictive
maintenance system has reduced unplanned downtime by 15% and extended
the life of equipment [2].

Based on the above, we can make the following conclusion: although Al
will not replace human expertise, however, the implementation of Al in the au-
tomation process in the chemical industry has many advantages, thus increasing
production efficiency, optimizing costs and improving product quality.

Automation is not just an area, it is the future and that's why I chose it as
my specialty.
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GREEN CHEMISTRY: SUSTAINABLE APPROACHES
IN CHEMICAL ENGINEERING

Green chemistry focuses on designing products and processes that mini-
mize hazardous substances and environmental impact. Introduced by Paul An-
astas and John Warner in 1998, it aims to reduce waste, enhance energy effi-
ciency, and utilize renewable raw materials. By adopting these principles, in-
dustries can develop safer and more sustainable chemical products while main-
taining profitability.

Principles of Green Chemistry:

. Prevent waste instead of cleaning it up.

. Maximize material incorporation to minimize waste.
. Use less hazardous chemicals.

. Design safer, non-toxic products.

. Minimize harmful solvents and auxiliaries.

. Optimize energy efficiency.

. Use renewable raw materials.

. Reduce unnecessary derivatization.

. Use catalysts to improve reaction efficiency.

10. Ensure products degrade safely.

11. Enable real-time pollution monitoring.

12. Design for accident prevention.

Companies Implementing Green Chemistry:

DuPont: Develops bio-based materials like Sorona® and lowers green-
house gas emissions.

BASF: Produces biodegradable plastics and sustainable agricultural so-
lutions.

PCC Group: Manufactures sustainable surfactants and bio-based chemi-
cals.

PhosAgro: Develops cadmium-free fertilizers for soil and water safety.

Dow Chemical: Creates eco-friendly water purification solutions and bi-
odegradable packaging.

Merck: Implements green chemistry in pharmaceutical research.
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Green Chemistry in Belarus. Belarusian State University (BSU): Offers
courses and researches biodegradable materials and catalysts.

National Academy of Sciences: Develops sustainable polymers and clean
energy technologies.

Belneftekhim Concern: Uses catalytic and energy-efficient technologies
to minimize emissions.

National Children’s Technopark: Educates young scientists on green
chemistry.

Institute of Physical Organic Chemistry: Works on solvent-free reactions
and biocatalysis.

Green chemistry transforms chemical engineering by reducing pollution,
optimizing resource use, and creating safer products. Companies like BASF,
DuPont, and Dow Chemical demonstrate its success, while Belarus advances it
through education and research. As environmental concerns grow, collaboration
between industries, governments, and academia will drive innovation for a sus-
tainable future.
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BIOCHEMISTRY OF TASTE

Taste is one of our vital qualities developed in the process of evolution as
a protective mechanism and is an important factor that determines successful
adaptation and human health. What we refer to as “taste” is basically a bundle
of different sensations. It is not only the taste perceived by the tongue — the
smell, texture, and temperature of food play a role too. Taste sensations can
change with age, depend on gender, and have seasonal dynamics.

Taste 1s a two-phase chemical reaction. It is caused by the chemical com-
pounds of foods which interact with sensory cells in your taste buds (taste buds
are the little bumps on your tongue known as papillae). On average, a person
has around 10,000 taste buds which are replaced around every 2 week. How-
ever, as you get older, fewer of these taste buds get replaced. This is why foods
often don’t taste as strong to adults as they do to children.

There are five main tastes: sweet, sour, salty, bitter, and umami and each
of them activates different mechanisms in cells, which leads to the appearance
of nerve signals. The receptors are like locks, and the salty, bitter, sweet and
umami molecules are like keys: they snap together in specific ways, and when
they do, the cells send signals to the brain reporting the presence of molecules.

Salty taste is felt due to cations such as Na* (sodium), K* (potassium) and
NH,* (ammonium). The main mechanism is the passage of ions through special
sodium channels. However, salinity may change due to the composition of sa-
liva or changes in receptor proteins.

Sour taste is associated with the acidity of food, that is, with hydrogen
ions (H"). These ions block certain sodium channels creating an acidic sensa-
tion. The sour taste helps identify spoiled or unripe food which could be dan-
gerous. In addition, the sour taste often indicates the presence of vitamin C in
fruits, which improves health.

Bitter taste is caused by various substances such as cations, amino acids,
peptides and complex compounds. It is recognized through several mecha-
nisms, including special carrier proteins, channels, and G proteins. In total, there
are about 35 different proteins in the sensory cells that respond to bitter sub-
stances. From an evolutionary standpoint, this can be explained by the many
different bitter species of plants, some of which were poisonous.
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A sweet taste occurs when molecules of sugars and other sweeteners bind
to receptors, activating a system of secondary messengers. One of the chemical
carriers of sweetness is hydroxyl groups in large organic molecules — polyols.
The sweetest substance ever known is the lugduname substance. Lugduname
has been estimated to be between 220,000 and 300,000 times as sweet as su-
crose, but it has never been legalized as a dietary supplement.

The fifth basic taste called umami was the last to appear. It is associated
with protein-rich foods and has helped people find protein-rich foods that are
needed for body growth and repair. This became especially important when hu-
mans became omnivorous. Umami sensation is produced by free amino acids,
particularly glutamic acid, which can be found in fermented and aged foods (for
example, in parmesan), soy sauce, and fish sauce. They are also found in a large
number of unfermented foods: walnuts, grapes, broccoli, tomatoes, mushrooms
and, to a lesser extent, in meat.

It’s important to note that the sensation of spiciness or “heat” is not tech-
nically a taste. Instead, it’s a form of pain perception. Spicy foods contain com-
pounds like capsaicin (found in chili peppers), which activate pain receptors.
These receptors normally respond to heat, that is why spicy food feels “hot”
even though its temperature might not be high. The brain interprets this stimu-
lation as burning, even though there’s no real thermal damage. This reaction
also causes increased salivation, sweating, and even endorphin release which
explains why some people enjoy the rush of spicy foods.

Overall, taste perception is not just a sensory experience but a key bio-
logical function that has influenced human dietary choices, health, and adapta-
tion to different environments throughout history. Understanding the biochem-
ical and evolutionary aspects of taste can provide valuable insights into nutri-
tion, food pPREFERENCES, and even the development of new dietary strategies
for health and well-being.

REFERENCES

1. Cagan, R. Biochemistry of Taste and Olfaction (A monograph series /
the Nutrition Foundation) / R. Cagan. — London: Academic Press, 2012. — 539 p.

2. Matters of Taste [Electronic resource] https://www.the-scien-
tist.com/matters-of-taste-41657. — Date of access: 03.04.2025.

236



VK 662.75
Student V.O. Dotsenko

Scientific supervisor lecturer N.V. Ukrainets
(Intercultural Communication and Technical Translation Department, BSTU)

THE FASCINATING WORLD OF SELF-HEALING MATERIALS

Self-healing materials are a class of materials that have the ability to re-
pair damage autonomously or restore their original functionality without exter-
nal intervention. They mimic the self-healing capabilities observed in nature,
where living organisms can recover from injuries or regenerate damaged tis-
sues.

An example of self-healing materials is a polymer developed at the Uni-
versity of Illinois. This is a strip of self-healing polymer. That means it can be
sliced into two pieces, and then with the application of gentle pressure, two
pieces can be pushed together and become, once again, one single piece.

Not all self-healing polymers are the same and it seems that there are, at
least, two possible explanations for what's happening. The first is a polymeriza-
tion reaction and the second is a cross-linking reaction.

A polymerization reaction is just a reaction that joins lots of small mole-
cules together into long chain molecules, into polymers. It can also be when you
take two existing polymer chains and join them together into one longer poly-
mer chain and that's potentially what's happening with this self-healing polymer.
When you bring two surfaces together, some of the ends of the polymers on one
surface are joining to some of the ends of the polymers on the other surface,
creating longer polymer chains that span the break.

The second possibility is cross-linking that happens when you have lots
of individual chains and you link them together at different positions along the
chain. Cross-linking reactions can be classified into different types based on the
nature of the reaction, the chemical bonds formed, and the conditions required
for the reaction to occur. With continued advancements in cross-linking tech-
nology, we can create innovative materials that transform industries and im-
prove our daily lives.

Actually, there is a third possibility and that is micro-encapsulation. This
type of self-healing was inspired by human blood coagulation. Scientists have
developed self-healing materials that work by encapsulating a healing agent
within a microcapsule. When cracks occur, the microcapsules rupture, releasing
the healing agent, which then polymerizes to seal the crack.
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Self-healing materials are particularly valuable in scenarios where prod-
ucts need to last a long time or operate in challenging environments. This in-
cludes buildings and bridges, wind turbines, and deep-sea cabling within the
energy sector.

They're also used in satellites for deep space exploration and even within
the human body, such as with medical implants and prosthetics. These materials
reduce maintenance costs and enhance the reliability of critical infrastructure.

Moreover, their ability to autonomously repair damage ensures continu-
ous performance and longevity, making them indispensable in high-stakes ap-
plications.
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SYNTHETIC FUELS: THE PATH TO SUSTAINABLE
DEVELOPMENT

Imagine a world where the fuels powering our cars, planes, and industries
are not extracted from the ground but created from thin air or more accurately,
from carbon dioxide and water. This is not science fiction; it’s the reality of
synthetic fuels, a groundbreaking innovation that could redefine our energy fu-
ture.

As Vaclav Smil reminds us in “How the World Really Works,” our mod-
ern civilization is built on fossil fuels, much like deep-sea creatures depend on
the fleeting bounty of a whale’s carcass. But just as nature adapts, so must we.

Synthetic fuels, or “synfuels,” are not new. Their story began over a cen-
tury ago with the Fischer-Tropsch process, developed in Germany to convert
carbon monoxide and hydrogen into liquid fuels.

Today, this technology has evolved, allowing us to produce fuels from
diverse sources — biomass, natural gas, even industrial waste — turning pollu-
tants into power.
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Two key methods are leading the charge:

1. The Fischer-Tropsch Process: Refined since the 1920s, it transforms
carbon monoxide and hydrogen into clean-burning hydrocarbons.

2. Methanol Synthesis: This newer approach combines CO2 and hydro-
gen to create methanol, a versatile fuel that can further be processed.

These methods are not just lab experiments. Companies like Audi and
Sasol are already proving their viability. Audi’s e-diesel, made from water, CO2,
and renewable electricity, powers test vehicles today. Meanwhile, Sasol’s plants
in South Africa have been producing synthetic fuels for decades, showcasing
their scalability.

The advantages are clear:

1. Environmental: Lower emissions, potential for carbon-neutral cycles,
and fewer harmful pollutants.

2. Economic: Energy security, job creation, and protection from volatile
oil markets.

3. Practical: High energy density and compatibility with existing engines
and infrastructure — no massive overhaul required.

The future is even brighter. By integrating synthetic fuel production with
renewable energy, we can store excess wind or solar power as liquid fuel, solv-
ing the intermittency problem. Innovations in carbon capture will let us turn
industrial CO, emissions into fuel, closing the loop on waste.

Synthetic fuels are more than a technical marvel; they are a testament to
human ingenuity. They offer a way to preserve our way of life while protecting
the planet. The question is not if we can transition to sustainable energy, but
how fast. Let’s embrace this opportunity — for our economies, our environment,
and future generations.
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ARTIFICIAL INTELLIGENCE AS A TOOL FOR THE
DEVELOPMENT OF EDUCATION

The purpose of the research is to identify how artificial intelligence af-
fects the educational process.

The object of the research is Artificial intelligence as a factor in the
development of education.

The subject of the research is the process of developing education with
the help of artificial intelligence.

Considering the concept of artificial intelligence, in a general sense, we
can assert that it is related to robotics or similar objects. However, it is worth
noting that Artificial Intelligence is a technology that allows you to solve prob-
lems like human intelligence. Artificial intelligence in action mimics human in-
telligence: it can recognize images, write poetry, and make predictions based on
data.

Modern technologies, including artificial intelligence, are improving ap-
proaches to education. Artificial intelligence is a powerful tool that can improve
the quality of education, individualize the approach to each student, and make
educational processes more accessible and effective.

Artificial intelligence allows you to create personalized educational pro-
grams that take into account the level of training, abilities and interests of stu-
dents. For example, adaptive learning systems analyze student performance and
offer tasks of appropriate complexity. This helps to avoid overloading or, con-
versely, underloading, while maintaining an optimal learning rate.

Artificial intelligence-based systems such as virtual tutors and voice as-
sistants provide students with access to additional support throughout the day.
This is especially useful for students with limited access to traditional educa-
tional institutions or with special needs.

Artificial intelligence helps educational organizations collect and analyze
data on the progress of learning, identify weaknesses in programs and optimize
them. For example, data analysis can be used to create more effective curricula,
identify potential student difficulties, and prevent them. Artificial intelligence
can be used to train spoken language, automatically check grammar and trans-
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late texts, help students solve mathematical problems, provide step-by-step in-
structions and explanations until the student fully understands the topic, and
develop tests for intermediate student assessment based on the material passed.

Despite the advantages, the use of artificial intelligence in education is
fraught with difficulties. These include ensuring data privacy, preventing dis-
crimination and technological dependence. It is important to take these aspects
into account when developing and implementing systems based on artificial in-
telligence.

It is worth noting that for some categories of citizens, the use of modern
technologies can cause a number of difficult situations. Thus, it is necessary to
develop a program that would facilitate the rapid adaptation of employees to
new technologies and the ability to work with artificial intelligence. An example
of such a program could be an application or website that is as responsive and
easy to use as possible. It is also necessary to find employees who will monitor
the correctness of the work of artificial intelligence. Moreover, it is necessary
to develop a teacher training program for the use of artificial intelligence.

In conclusion we may summarize that Al opens up new horizons for ed-
ucation, making it more accessible, flexible and efficient. However, it is im-
portant to remember that Al is a tool that must be used in conjunction with hu-
man involvement. Teachers remain a key figure in the educational process, and
Al serves to empower them.
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AUTONOMOUS SOFTWARE DEVELOPMENT WITH Al

The purpose of the research is to analyze and assess the impact of meth-
ods and approaches to autonomous software development using artificial intel-
ligence on the effectiveness and quality of development.

The object of the research is autonomous software development pro-
cesses based on the use of artificial intelligence.

The subject of the research is artificial intelligence tools and algorithms
used to automate various stages of software development.

Artificial intelligence (Al) is increasingly becoming an integral part of
software development. While Al is often associated with robotics and automa-
tion, its role in software engineering is broader and more complex. Al-powered
tools and technologies have the potential to enhance the efficiency of develop-
ment, optimize processes, and even enable autonomous software creation with
minimal human intervention.

Modern Al-driven development tools can assist developers in various as-
pects, such as code generation, bug detection, and software optimization. Al can
analyze vast amounts of data, recognize patterns, and make predictions, signif-
icantly improving development workflows. This leads to reduced development
time, improved accuracy, and enhanced software quality.

One of the key advantages of Al in software development is its ability to
automate repetitive tasks. Al-driven systems can generate code snippets, sug-
gest optimal solutions, and even refactor code to enhance performance. For ex-
ample, Al-powered code assistants can analyze existing codebases and provide
recommendations for improvements, helping developers write more efficient
and maintainable code.

Al also plays a crucial role in testing and debugging software. Traditional
testing methods can be time-consuming and resource-intensive, but Al can au-
tomate these processes by identifying potential issues, predicting vulnerabili-
ties, and suggesting fixes. This not only reduces the workload on developers but
also enhances the overall reliability of software products. Modern autonomous
systems such as Devin Al, DeepSeek R1, and SmolAgents manage the entire
development cycle, from planning to deployment. Devin Al orchestrates tasks,
DeepSeek R1 enhances security and performance with advanced code analysis,
and SmolAgents specialize in Ul generation, backend optimization, and CI/CD
automation.
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These tools leverage machine learning, quantum algorithms, and distrib-
uted computing to streamline workflows, reducing development time and im-
proving software quality.

Another important aspect of Al in software development is its ability to
facilitate continuous integration and deployment (CI/CD). Al can monitor soft-
ware performance, detect anomalies, and optimize deployment strategies in
real-time. This ensures that software remains stable and efficient even as up-
dates and modifications are made.

Despite its advantages, Al-driven autonomous software development
faces several challenges. One major concern is the reliability and accountability
of Al-generated code. While Al can assist in writing code, human oversight is
still necessary to ensure correctness, security, and ethical considerations. Addi-
tionally, the use of Al in software development raises concerns about data pri-
vacy, bias in algorithms, and dependency on automated systems.

To effectively integrate Al into software development, it is essential to
establish best practices and guidelines for its use. Organizations should focus
on developing Al-assisted tools that complement human expertise rather than
replace it. Training programs for developers should also be implemented to en-
sure they can leverage Al technologies effectively.

In conclusion, Al is transforming software development by automating
tasks, improving efficiency, and enhancing software quality. However, Al
should be viewed as a powerful tool that works alongside human developers
rather than replacing them entirely. By balancing Al automation with human
expertise, the software development industry can achieve greater innovation,
reliability, and scalability.
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PRODUCTION OF DEAROMATIZED SOLVENT FROM KEROSINE

The development of new methods for the production of dearomatized sol-
vents is an urgent need due to both environmental protection and the develop-
ment of domestic production. Previously, a significant number of solvents was
supplied from abroad, creating dependence on external suppliers. For these rea-
sons, there is a need to create our own inexpensive and efficient technologies
based on domestic raw materials that will allow us to produce dearomatized
solvents of high quality.

The main methods of solvent dearomatization are catalytic hydrotreating,
1.e. treatment of vapors of purified raw materials with hydrogen over a catalyst
at high temperature; adsorption, activated clays and zeolites are used; extrac-
tion, usually with diethylene glycol, and sulfuric acid purification.

Straight-run kerosene (SrK) and kerosene fractions of vacuum gasoil (KF
VG) were selected as the object of the study. The most feasible method of ker-
osene dearomatization is using sulfuric acid.

In the course of the research, such physical and chemical characteristics
of the solvent as density, refractive index, molecular weight, aniline point, heat
of combustion and a sulfur content test were determined. IR spectra were also
taken to determine the content of aromatic hydrocarbons. In conditions of ele-
vated temperature (95°C), sulfonation of kerosene showed the greatest effi-
ciency. The results of the study are presented in Table 1.

Table 1 — 119 The results of the research

Measured value
Characteristics

Stk KF VG (i‘ﬁ% Iifuﬁ)G
Density, kg/m* 784.7526 | 807.4065 | 768.3725 | 790.6176
Refractive index, % 1.4410 1.4490 1.3890 1.3900
Aniline point, °C 62.60 52.00 73.3500 | 68.6300
Sulfur content test, ppm 124.00 141.33 195.33 218.67
Heat of combustion, I/t 46175 45846 46688 46476
Content of ArH by peak area, vol. % 29.50 39.10 1.4363 3.2232
Content of ArH by peak height, vol. % 33.91 46.78 2.1591 4.4419
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The table shows that the resulting solvent is dearomatized by more than
20 times. Further work will be aimed at reducing the content of aromatic hydro-
carbons to 0.01%.
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KEY GENERATION BASED ON MOUSE MOVEMENT

Modern encryption and coding methods rely on numerical combinations
or keys that must be unique and secure. Weak or repetitive combinations can
lead to cracking. The unique key in copyright protection is the author’s digital
signature. Cryptographically resistant pseudorandom number generators
(PRNGs) have a high degree of entropy due to unpredictable phenomena or
physical activity (network activity, hard disk activity, keyboard activity, mouse
movement, etc.) [1]. Mouse movements simulate two-dimensional chaos and
can generate 256-bit keys, whereas 128-bit keys are sufficient for cryptographic
security [2,3]. Micro-movements of the hand when using the mouse generate
unique coordinates that differ even when the user’s actions are the same. Mouse
movements are also used to confirm identity, but this method is not exhaustive
due to high entropy [4]. Random number generation is important in cryptog-
raphy, modeling and statistical analysis. The method of key generation based on
mouse movements involves collecting data on cursor coordinates, speed and
direction of movement to generate a sequence of random numbers, providing a
high level of security and unpredictability. To implement this method, it was
necessary to determine the initial number of parameters that the key should con-
tain, which will later be converted into the required format. At the basic stage it
was decided to choose four parameters: 0X axis coordinate, 0Y axis coordinate,
angle between two random sequence vectors and cursor movement speed be-
tween two fixed points. A square of size 1000x1000 px was chosen as the basic
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initial area. Two coordinate systems are used to calculate the points: screen co-
ordinate system to obtain the cursor position and Cartesian coordinate system
to calculate the angle between the vectors. The choice of these coordinate sys-
tems is due to the fact that the screen system allows to obtain coordinates in the
range [0;1000] and avoid the transition to negative coordinates, while the use
of Cartesian system due to negative coordinates allows to correctly calculate the
angle in degrees between vectors in the range [0;180]. Velocity is calculated as
the distance between two points divided by the time between fixations of the
points. Speed is measured in pixels per second. As a result of the research work,
a web application for key generation based on user mouse movement has been
developed. This application is designed to create cryptographically strong keys
by using unique mouse micromovements that are difficult to predict and repro-
duce. To use the application, it must be launched on a personal computer and
the user must click the “Start” button. The user must then make random chaotic
movements with the mouse within a designated area on the screen. These move-
ments are recorded and analyzed in real time. When the generation is complete,
the area is locked again and a json file containing the generated key is created
on the user's computer. An example of a key obtained after 10 seconds of gen-
eration is shown in Figure 1.
{"Key":"416091ed2572e68a97385372f5e5878544decc066383ecd36d4c785f1b196f9ee498745b9a8db9516d4bod
67da4elc3b155d9f5ed9c1d08f8a44d1763fecefd8ff97b0600ff26172754a6a64405590dcb419929e11546b933838
90f3a5el28a7fec868d1l3ec2fa00ledee59dbb39994ce637fb4ff45c558593376decc6801fd8d30e756ba41e0fb445
8eff008e1f28f2a1b021bb3670b188d8843764b74f54598613197b657b1437a7865a05113fc07fb74d60877b4960a9
cf793c06e34d84a13323095731f1a6a448101d90468bcf38bccc7alcch23dd484b8addbe7f7ebd425589bf4f1f4d3c
e893ecdb73969clfaead519618b27486d1laa75a72bcd3867e4971d55771bb43111cled962e74036ce6653097b7f8e
995c49edbe’ed7246b1f08344f3aa07ff46d0fa6fcdb5467687a5a4a9b7a09ca77c11f60d19c5736576654e0e045b7
2431024ec160ed97b30392c7f79b0f5f1d76212a26f7ac77f94bf25396c57b39c347156c92b8e3655Ff0F73633974b0
98b6719248888fa685bc13ac5743245f0f042fcefce6802f1labd60692f1a9fela22edf03b8132d79346e242a727699
3f2d3ebc178c50a60b41ef5371a65f174e52b5965a4b87a0b85a4a9937de3548F7fa77c447926948414668743a7d45
b5b0e46f457a184138457a2558c745f1a72860462d6fc8bc462d802fF446e060cel1846e06T6477471c28226c4d6589

acd9726¢fl2e856e7e2ale2c4d30d902e032d6ad3d5e4efeabc2a46d8aac9f9d418d361218127cbe2cfe3779782642
5d392a90315bd7a7bcad5550T0a89¢c686326224a8153a525a370610547a76a18a79¢c906d561c04a66fe43511a0"}

Figure 1 — Generated key

As a result of the evaluation, the probability of generating two identical
keys is 5.346x10-7, which is sufficient to state that the probability of two iden-
tical keys tends to zero. The average time of key selection by brute force method
[5]is 4.03x10'"%° years, which is satisfactory for using it in crypto-resistant sys-
tems.
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AUTOMATED ANALYSIS OF THE ACTIVATED SLUDGE
BIOCENOSIS AT WASTEWATER TREATMENT FACILITIES

Control of the process of biological treatment of wastewater in the aera-
tion tank is to obtain and process the data of chemical, bio-chemical, bacterio-
logical and hydrobiological analysis.

Each treatment facility forms its own unique biocenosis of activated
sludge, the level of development and destructive potential of which depends on
the composition of wastewater, the design of treatment facilities and the mode
of operation.

Determination of the level of biocenosis development and destructive po-
tential of activated sludge is necessary to control the efficiency of treatment.
The level of biocenosis development is assessed by the predominant groups of
protozoa, and the destructive potential - by the main indicators of aeration tank
operation, such as sludge load and the degree of treatment by biochemical oxy-
gen demand (BOD).
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Indicators of high level of biocenosis development, i.e. high quality of
wastewater treatment are predators: worms, sucking infusoria, predatory roti-
fers, fungi, and tardigrades. Under such conditions, when the degree of removal
of organic pollutants is high nitrification proceeds intensively.

If at the moment the degree of wastewater treatment in the aeration tank
meets the requirements, and at the same time activated sludge settles well in the
secondary sedimentation tanks, the existing biocenosis should be recognized as
characteristic for this treatment plant.

An important aspect is the timely detection of changes in the composition
of indicator groups of organisms, which may indicate a deterioration of the
treatment quality. If the biocoenosis deteriorates, the causes of such changes
should be promptly eliminated.

The lack of qualified specialists promotes automation of biocenosis anal-
ysis. The service under development will significantly simplify and speed up
the work, providing data processing in automatic mode.

The service will not only improve control and management of processes
at specific treatment facilities but also create a unified database covering the
entire territory of Belarus. This will make it possible to monitor the overall sit-
uation in wastewater treatment, analyze trends and promptly respond to emerg-
ing problems, which will ultimately improve the efficiency of all wastewater
treatment facilities in the country.
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OVERVIEW OF PYTHON LIBRARIES FOR VIDEO CONVERSION

In the modern world, video processing is a crucial aspect of various in-
dustries, including media processing, computer vision, and multimedia systems,
enabling the improvement of the quality and accessibility of visual information.
Python, as a versatile programming language, offers a wide range of tools for
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manipulating video files, making it an attractive choice for developers and re-
searchers.

The conversion of video from one format to another is a task that requires
efficient tools to ensure that encoding and decoding occur with minimal quality
loss and time expenditure. In this context, the development and refinement of
video processing libraries play a key role in providing flexibility and perfor-
mance during video conversion. A review of existing libraries will allow us to
identify their strengths and weaknesses, which will help developers choose the
most suitable tool for their tasks. Thus, several Python programming language
libraries were identified that allow developers to convert video files: ffmpeg-
python, ffmpy, PythonVideo-Converter, and PyAV.

FFmpeg is a leading multimedia framework capable of handling a wide
range of multimedia tasks, including decoding, encoding, transcoding, multi-
plexing, and more [1]. Although FFmpeg itself is not a Python library, it has
several wrappers and libraries that allow its capabilities to be utilized in Python.

Ffmpeg-python is a powerful library that provides direct access to
FFmpeg’s functions through Python. It allows for easy decoding, encoding, and
conversion of video and audio files using various codecs and formats. Ffmpy is
another library that simplifies the execution of FFmpeg commands from Py-
thon. It enables video format conversions and performs other multimedia tasks
such as multiplexing and demultiplexing. This library supports various input
and output formats, making it a versatile tool for video and audio processing.

Ffmpeg-python and ffmpy are two popular FFmpeg wrappers for Python,
but they differ in approach and implementation. Ffmpeg-python provides a
more flexible and low-level API, enabling complex video and audio operations,
including filter support and streaming. In contrast, ffmpy offers a simpler and
higher-level API, making it easier to use for basic video conversion tasks. Thus,
ffmpeg-python is suitable for developers who require maximum flexibility and
control over the video processing process, while ffmpy is ideal for those seeking
a simple and quick solution for basic video conversion tasks.

PythonVideoConverter is a Python module designed for converting video
files from one format and codec to another [2]. It utilizes the FFmpeg frame-
work for file processing, providing a simple and user-friendly API for analyzing
and converting multimedia files. This library allows customization of conver-
sion parameters such as format, audio and video codecs, resolution, and frame
rate.
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However, despite its functionality, PythonVideoConverter is only sup-
ported on Linux and Unix-based operating systems, which limits its use in cer-
tain environments.

PyAYV is a Python library that provides Pythonic bindings for the FFmpeg
libraries, allowing developers to gain direct and precise access to media files
through containers, streams, packets, codecs, and frames [3]. It is designed for
situations where detailed control over video and audio data is required, such as
working with frames or codecs. PyAV supports various FFmpeg components,
including libavformat, libavcodec, libavfilter, and others, making it a powerful
tool for multimedia processing. However, PyAV requires a deep understanding
of multimedia concepts and is not suitable for simple tasks that can be resolved
using FFmpeg commands directly.

In conclusion, the Python programming language demonstrates a diver-
sity of libraries that assist developers in working with video files. In addition to
ffmpeg-python and ffmpy, which provide efficient solutions for video conver-
sion using the capabilities of the FFmpeg framework, there are other libraries
such as PythonVideoConverter and PyAV. PythonVideoConverter offers a sim-
ple API for video conversion, although it is limited in operating system support.
PyAV provides detailed control over video and audio data, making it suitable
for specialized tasks.

Reviewing the existing libraries allows us to identify their strengths and
weaknesses, which is crucial for optimizing video processing workflows, se-
lecting the most appropriate tool for specific tasks, and opening up new possi-
bilities for achieving high levels of performance and flexibility in video pro-
cessing.
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INFLUENCE OF ISOPROPYL ALCOHOL IN SULFURIC ACID
ANODIZING ELECTROLYTE ON THE FORMATION KINETICS
AND PROPERTIES OF ANODIC OXIDE FILMS

Under atmospheric conditions, the surface of metallic aluminum is cov-
ered with a thin oxide film that passivates its surface, but due to its small thick-
ness, it is not able to provide complete protection of the metal from corrosion.
After long-term operation of the metal in conditions of high humidity, a white
loose coating is formed on its surface, which leads to deterioration of its appear-
ance, mechanical strength and operational characteristics [1-3].

The purpose of this work is to study the effect of an organic additive (iso-
propyl alcohol) on the resulting anodic oxide films on aluminum alloys, to de-
velop a new anodizing electrolyte, from which higher quality films will be ob-
tained, with better properties compared to standard electrolytes.

Recently, it has been increasingly recommended to use pulsed current
supply during anodizing. Since during long-term anodizing with direct current,
with an increase in the thickness of the oxide film, the concentration gradient of
anions on the anode surface and in the pores increases, which leads to an in-
crease in the dissolution rate of the oxide layer and a decrease in the current
efficiency. When the oxide layer thickness reaches 0.4—0.5 mm, the rate of oxide
dissolution approaches the rate of its growth, the surface quality deteriorates
significantly, and uneven growth of the oxide layer occurs over the surface of
the plate, with the temperature increasing in areas of increased growth, sparking
and burn-through of the oxide layer appearing.

Anodizing aluminum in the pulsed current supply mode allows one to
almost completely eliminate these problems. Such a scheme provides special
advantages in cases where the use of high-density current is required or when
processing alloys with a high copper content. It is noted that the use of a rectan-
gular pulsed electric current significantly reduces the energy costs of the pro-
cess: due to the sharp rise and fall of voltage, there are no losses due to third-
party processes, as in the case of using capacitor power supplies, where a
smooth rise and fall of voltage is observed.

Films obtained by anodizing using pulsed current have increased corro-
sion resistance and abrasion resistance. In practice, such current sources allow
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the use of a higher current density without the risk of destruction of the formed
oxide layer.

Sulfuric acid with a concentration of 200 g/l was chosen as the electro-
lyte. Sulfuric acid is a universal substance for anodizing, as it is capable of dis-
solving the aluminum oxide formed on the surface. At the same time, the acid
itself 1s cheap, the voltage on the bath is low, about 15-20 V, and the resulting
coatings are unpainted, heat-resistant and do not peel off from the metal. The
concentration was selected so that the rate of film dissolution was not greater
than the rate of its deposition, and the porosity was not high.

Lead was chosen from the cathode materials, since it does not dissolve in
sulfuric acid.

The anodizing process of AD31 alloy in a sulfuric acid electrolyte with
the addition of organic compounds using the pulse electrolysis mode was stud-
ied. It was found that more uniform ordered anodic films are formed in the pulse
mode compared to the stationary electrolysis mode. The results obtained allow
us to judge the similarity of the mechanisms of formation of anodic aluminum
oxide in the pulse and stationary modes. It is shown that the use of sulfuric acid
electrolyte with the addition of 20 g / 1 of isopropyl alcohol in the pulsed ano-
dizing mode allows to increase the electrical insulation and protective properties
of the anodic coatings on the surface of aluminum alloy AD31 in comparison
with the stationary electrolysis mode. At a given anodizing mode in sulfuric
acid electrolyte with the addition of isopropyl alcohol, the oxide film has a more
uniform morphology, has good protective (more than 30 min) and electrical in-
sulation properties (breakdown voltage more than 260 V), and current outputs
(95.98%) exceed the standard values for sulfuric acid electrolyte (70-75%).
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SELECTION OF A MICROCONTROLLER FOR
A MEASURING COMPLEX

To create a measuring complex for clonal micropropagation of plants, the
choice of a microcontroller begins with defining the system goals and measure-
ment parameters. In this work, we will focus on the problem of measuring hu-
midity in the range of 80—100%. It is important to consider the accuracy, range
of operating conditions, autonomy and power consumption. The requirements
for the number of interfaces (I2C, SPI, UART) and ADC channels depend on
the number of sensors and their polling frequency.

The optimal choice of a microcontroller involves finding a balance be-
tween performance, cost and the number of supported interfaces. At the same
time, it is advisable to break down the tasks of the measuring complex into nar-
rower and more specialized subtasks, each of which can be implemented on a
separate microcontroller. For example, to measure humidity in the range of 80—
100%, a separate microcontroller can be used as part of the complex, dedicated
exclusively to this task. This approach ensures more accurate and stable data
processing. A separate microcontroller recalculates the values that were re-
ceived from the sensor, implements filtering and pre-processing algorithms, and
then transmits the processed information to the main control level. Transmission
can be carried out both wirelessly and via wired interfaces, e.g. using the Mod-
bus RTU protocol over the RS-485 interface.

Taking into account modern requirements for measuring systems, the
ESP32-C3 looks like an ideal choice for implementing data collection, pro-
cessing and transmission tasks. Firstly, it combines compactness, low power
consumption and sufficient computing power to perform application logic and
pre-filter measurements. Secondly, its main advantage is the presence of a built-
in Wi-Fi (IEEE 802.11b/g/n) and Bluetooth Low Energy (BLE) 5.0 module,
which makes it easy to implement wireless data exchange with both local de-
vices and the user, without additional modems and external interfaces. In addi-
tion, the ESP32-C3 is built on the RISC-V architecture, making it promising in
terms of open standards and long-term support. At the same time, it maintains
compatibility with the rich ESP-IDF and Arduino ecosystem, which simplifies
development and integration into existing solutions. In terms of hardware re-
sources, the ESP32-C3 provides a sufficient number of interfaces (1x 12C, 3%
SPI, 2x UART). Combined with a low cost (from 2 to 4 USD), this makes the
ESP32-C3 a rational choice for creating reliable and modern IoT nodes.
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SOCIAL ENGINEERING VS. CRYPTOGRAPHY: WHY PROTECT
NOT JUST ALGORITHMS, BUT USERS TOO

To begin, we live in a high-tech era where the internet plays a major role.
Initially developed with the invention of the TCP protocol by the U.S. military,
the internet evolved from a tool for scientists, serving as an electronic library
and research platform into a global business and communication network. Its
growth has been rapid, both historically and today.

Most people now cannot imagine life without the internet. Yet, many fail
to recognize its dangers. My research focuses on social engineering and cryp-
tography, and why mathematical algorithms alone cannot guarantee online
safety. First, let us discuss cryptography, the practice of securing information
through encryption. Originating in ancient times with methods like the Caesar
cipher, modern cryptography relies on complex mathematical principles, such
as prime number factorization, to protect digital data. Having been developed
over the past 50 years, it underpins secure internet communication today.

However, as it is often emphasized,the most dangerous computer virus is
the user, not software. While cryptography secures data, it cannot protect users
who unknowingly compromise themselves. This brings us to social engineering
that is the art of manipulating individuals into divulging sensitive information
or performing harmful actions. Unlike technical hacks, these attacks bypass en-
cryption by exploiting human psychology. Common tactics include phishing,
spear-phishing, and impersonation. Alarmingly, many people struggle to recog-
nize such scams, making social engineering more devastating than even the
most advanced cryptographic breaches.

For example, in June 2024, cybersecurity firm Rapid7 reported a cam-
paign where threat actors infiltrated systems through spear-phishing emails
without compromising encryption standards.

So, how can we mitigate these risks? Organizations like Lumifi Cyber
advocate for regular, scenario-based security drills. These exercises can reduce
malicious link click-through rates by up to 70% by teaching users to identify
phishing emails and fraudulent requests. Limestone University recommends
integrating behavioral psychology into system design. For instance, implement-
ing mandatory “cool-off” periods for urgent requests can counteract impulsive
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decisions. In our view, fostering critical thinking and industry-specific training
on recognizing scams is essential.

While cryptography remains vital for securing data, the human element
is often the weakest link. By combining robust encryption with user education,
intuitive safeguards, and verification protocols, organizations can build a resil-
ient cybersecurity framework that protects both data and the people who man-
age it.
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LA INFLUENCIA DEL DISENO VISUAL DEL LIBRO EN LA
ELECCION DEL CONSUMIDOR: ANALISIS DE LA PORTADA,
EL DISENO Y SU CORRELACION CON LAS VENTAS

Vivimos en una €poca en la que las librerias estdn abarrotadas. Donde una
pregunta puede responder a cientos de libros diferentes. Y lo primero que atrae
a un lector potencial es el disefio del libro. El estudio considera el disefio del
libro como uno de los criterios para la compra. El objetivo del estudio es ana-
lizar el impacto del disefio de la portada en la decision de comprar un libro.
Objeto de investigacion: la influencia del disefio en las ventas. Sujeto de inves-
tigacion: funciones de cobertura, métodos para atraer la atencion a través del
disefio.

Lo primero que ve un comprador potencial es la portada. Podemos desta-
car las siguientes funciones de disefio de libros: atraer la atencion, transmitiendo
género y estado de &nimo, reconocimiento de marca, adecuacion al publico ob-
jetivo.

Decidi ir a una libreria en linea y leer resefias para ver con qué frecuencia
la gente compra libros debido al disefio y la portada.

Las revisiones del disefio se dividieron en varios criterios: la portada sola,
el disefio en su conjunto y las ilustraciones.

Aproximadamente 13 de 30 resefias destacaron el disefio del libro como
la primera caracteristica. La mayoria de ellas fueron positivas, aunque también
hubo criticas negativas. Los compradores sefialaron la discrepancia entre las
ilustraciones y el contenido.
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Los comentarios sobre el libro “Shlyakhtsits Zavalnya, o Belarus en des-
pertares fantasticos”, son muy diferentes, autor: Jan Barsevski, afio de publica-
cion: 2024. El diseno del libro ha provocado reacciones mixtas entre los lec-
tores. Eleccion de ilustraciones: El estilo contemporaneo, aunque apreciado por
algunos publicos, fue criticado por otros que consideraban que no se corre-
spondia con el contenido de la obra. Esta diferencia de opinion, especialmente
notable en los comentarios, apunta a la necesidad de un andlisis mas cuidadoso
del publico objetivo y un desarrollo mas profundo de los elementos visuales en
futuras ediciones. A pesar de las criticas mayoritariamente positivas sobre la
portada, la inconsistencia de las ilustraciones puede afectar negativamente la
percepcidn general del libro.

Después de realizar una encuesta entre cuarenta participantes, que cubren
a los entrevistados como la mayoria y qué editorial de una sola obra "Principito"
adquiririan, con una gran mayoria (31 votos) recibieron el libro de la editorial
"El gato de hojalata". Se diferencia de los otros libros por colores brillantes,
que estan resaltados sobre un fondo blanco, imagenes entrelazadas con ilustra-
ciones del artista, fuente 1talica.

Para el interés del libro, hay métodos a los que recurren los disefiadores.
Aqui esté su lista: hermosas ilustraciones, disefio inusual, fuente y tipografia
deben ser faciles de leer y corresponder al género, nombre del autor famoso en
un lugar visible, graficos e imagenes de calidad.

En conclusion, la portada es una poderosa herramienta de marketing que
influye en la decision de compra. Debe ser atractivo, relevante para el contenido
y el publico objetivo, y destacarse de la competencia. Una buena portada puede
incrementar significativamente las ventas de un libro al hacerlo visible y dese-
able para los lectores.
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LA APLICACION DE LAS TECNOLOGIAS INFORMATICAS PARA
AUTOMATIZAR EL PROCESO EDUCATIVO

La educacion moderna enfrenta desafios como el manejo de grandes
volumenes de datos y la necesidad de personalizar el aprendizaje. Los sistemas
de informacion (T1) se han convertido en herramientas esenciales para optimi-
zar el trabajo de profesores, administradores y estudiantes, mejorando la calidad
educativa.

El objeto de la investigacion de este trabajo son las tecnologias de in-
formatizacion y su aplicacion en el proceso educativo para automatizar el apren-
dizaje. El tema de la investigacion de este trabajo son los aspectos principales
del uso de la tecnologia de la informacion en la educacion, incluida la automa-
tizacion de los procesos de aprendizaje, la gestion del plan de estudios, el con-
trol del rendimiento académico, el aprendizaje electronico y la interaccion de
los participantes en el proceso educativo.

El objetivo de este trabajo es investigar la efectividad de las tecnologias
de informatizacion para automatizar el proceso educativo, asi como analizar su
impacto en la calidad de la ensefanza y la gestion de las instituciones educa-
tivas. Los sistemas automatizados optimizan la creacion de horarios, consider-
ando disponibilidad de aulas, carga docente y preferencias estudiantiles, reduc-
iendo errores y tiempo de planificacion.

En 2023, el mercado global de EdTech alcanzo los $340 mil millones. En
paises desarrollados, mas del 80% de las instituciones usan TI; en Rusia, el 70%
de las universidades y el 50% de las escuelas han implementado estos sistemas.

La automatizacion ahorra tiempo y permite adaptar los materiales a cada
estudiante. La verificacion de tareas, programacion y generacion de informes
ahora requieren menos tiempo, mejorando la eficiencia general del sistema ed-
ucativo. Segiin la UNESCO, las TI mejoran el rendimiento académico en un
15-20% gracias a la personalizacion del aprendizaje y el acceso a recursos adi-
cionales. También reducen las ausencias escolares y fortalecen la participacion
y el seguimiento del proceso educativo.

La implementacion de TI enfrenta obstaculos como altos costos, falta de
personal capacitado y resistencia al cambio. Sin embargo, las perspectivas son
positivas con el avance de la inteligencia artificial y el analisis de datos, que
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abrirdn nuevas oportunidades para mejorar la ensefianza. Las T1 son fundamen-
tales para automatizar y modernizar la educacion. Aunque existen desafios, su
implementacion es esencial para responder a las exigencias del mundo digital
actual.
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THE EFFECTIVENESS OF USING AI TOOLS TO CREATE
ADAPTIVE WEB DESIGNS: A COMPARISON OF MANUAL
AND AUTOMATED APPROACHES

The objective was to evaluate the effectiveness of manual and Al-driven
methods in adaptive web design, with a focus on development time, cost, qual-
ity, and user experience. The study examined the process of creating adaptive
designs using both traditional manual techniques and Al-powered tools, analyz-
ing the efficiency, advantages, and limitations of Al tools compared to manual
approaches.

Adaptive design ensures optimal website display across devices with var-
ying screen sizes. Its core principles involve fluid grids, which use relative units
instead of fixed pixels, CSS media queries that adjust styles based on device
specifications, flexible images that scale without losing quality, and a mobile-
first approach that prioritizes designing for smaller screens before scaling up.
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Several key platforms were considered in the study. Wix ADI, Adobe
Sensei, and Figma Al automate layout generation, while Fronty, 10Web, and
Craftum Al specialize in producing Al-generated adaptive code. These tools
rely on various Al technologies, including machine learning for recognizing
patterns in successful designs, computer vision for detecting elements, and neu-
ral networks for optimizing layout generation.

Table — Manual vs. Al Approach Comparison

Criteria Manual Method Al Method
Development Time High 80% faster
Adaptation Errors Common Minimal
Cost High Lower (but template-dependent)

The advantages of Al in adaptive design include personalization through
user behavior-based adjustments, dynamic adaptation that ensures real-time re-
sponsiveness, and automated compliance with accessibility standards such as
WCAG. However, Al also has limitations, such as a reliance on templates that
can limit uniqueness, the need for human oversight to refine outputs, and diffi-
culties in handling highly innovative or unconventional designs.

Looking ahead, the future of Al in adaptive design may involve fully dy-
namic adaptation that eliminates fixed breakpoints, context-aware interfaces
that adjust based on the user's environment or tasks, and hybrid workflows
where Al manages technical adaptation while designers focus on creativity and
strategy. The conclusion was that Al significantly speeds up development and
reduces costs in adaptive design but achieves the best results when combined
with human expertise, ensuring both efficiency and innovation.
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THE APPLICATION OF AI IN WEB DEVELOPMENT

Artificial Intelligence (Al) is rapidly changing the way websites are de-
signed, developed, and experienced. This research explores how modern tools
such as ChatGPT, GitHub Copilot, and DeepSeek are used in web development,
with a focus on their real-world effectiveness in layout creation.Al significantly
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speeds up the design process. Tools like Uizard and Figma plugins allow devel-
opers to describe an interface in natural language and instantly receive a work-
ing prototype. In coding, GitHub Copilot suggests entire functions, optimizes
code structure, generates unit tests, and even explains errors, greatly enhancing
developer productivity. Beyond development support, Al is actively integrated
into final web products. Chatbots powered by large language models like GPT-
4 handle customer queries, assist with form completion, and simulate human-
like interaction. Al also powers recommendation engines, suggesting content or
products based on user behavior and preferences.Al tools create diverse types
of content — from product descriptions and blog posts to custom images and
promotional videos. Platforms like DALL-E and Midjourney generate illustra-
tions based on simple prompts. Al-driven systems can also automatically test
and choose the most effective layout or text for a specific audience. Advanced
tools such as Smartlook and Hotjar, enhanced with Al, go beyond basic analyt-
ics by interpreting user actions like mouse movement and scroll depth. This
helps developers make data-driven decisions to improve usability and engage-
ment. To evaluate real Al performance, a page layout task was completed using
ChatGPT, Copilot, and DeepSeek. ChatGPT delivered the highest quality and
most accurate result.

Copilot and DeepSeek were less precise, with issues in layout positioning
and missing elements. The growing role of Al raises questions about transpar-
ency, privacy, and bias. Developers must ensure users are aware when interact-
ing with Al and must follow data protection regulations like GDPR. Looking
ahead, platforms like Webflow and Builder.io already allow websites to be gen-
erated from plain text prompts, making web development accessible even with-
out coding knowledge.Al is not replacing developers but empowering them. It
accelerates workflows, reduces errors, and personalizes the web. When used
responsibly, Al is a powerful tool for building smarter, faster, and more user-
friendly digital experiences.
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DIGITAL TRANSFORMATION IN THE REPUBLIC OF BELARUS:
MODERN AUTOMATION TECHNOLOGIES IN INDUSTRY
AND LOGISTICS

The Republic of Belarus, despite its limited resources, demonstrates im-
pressive success in the field of Al technologies. For example, the introduction
of CISZ (Centralized Healthcare Information System) has reduced patient data
processing time by 40%. The purpose of the study is to assess the impact of Al
on key sectors of the Belarusian economy like Industry and logistics and predict
the socio-economic consequences. Let’s move on to something particular.

The Minsk Tractor Works (MTW) has implemented an Al-based predic-
tive equipment maintenance system, which has reduced downtime by 25%. Ac-
cording to the Ministry of Industry and Trade, 68% of large enterprises use Al
for quality control.

ASKUE Project (Innotech Solutions): The main activity of Innotech So-
lutions is automation in the energy sector of the Republic of Belarus. The com-
pany's achievements include the development and implementation of automated
systems for monitoring and metering of electric power (ASCE), automated pro-
cess control systems (APCs), and various automation systems for energy supply
Organization. Automated electricity metering has reduced grid losses by 15%.

A joint project of the National Academy of Sciences of Belarus and the
Institute of Bioorganic Chemistry: Al has reduced the development time of new
drugs [1]. First of all, the methods of computer molecular modeling are used.
Usually, out of 130,000 generated compounds, about 10 of the best are identi-
fied, which are used in further development. Al algorithms predict biological
activity and safety of substances.

The "Graphist" system [2]. Let's talk about it in more detail. In 2021, the
Belarusian Railway launched the Graphist system, which has become the flag-
ship project of the digital transformation of the industry. This is the first plat-
form in the CIS that uses neural network algorithms for cargo transportation
planning. It offers integration with existing infrastructure without the need for
large-scale modernization. It shows a real reduction in operating costs. The al-
gorithms analyze historical travel data, which contains more than 15 parame-
ters, and based on this, predicts cargo traffic with an accuracy of 89%.

Productivity in Belarus' industrial sector rose by 7.7% in 2023, as re-
ported by Belstat [3]. These efficiency gains are complemented by measurable
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cost reductions, including $1.6 million in annual savings from optimized pro-
cesses enabled by Graphista's technologies.

According to forecasts, by 2030 automation will affect 23% of manufac-
turing jobs. In 2022, it was recorded 127 hacker attacks on Al systems.
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STUDY OF THE STRUCTURE OF RUBBERS WITH
ROSIN-CONTAINING AND NANOSCALE COMPONENTS

In the rubber industry there are a large number of products with complex
construction. In such products it is important to ensure sufficient adhesion. One
of the ways to realise these requirements is the use of adhesion enhancers. Rosin
and products based on it are used as adhesion enhancers [1]. The introduction
of rosin into rubber compounds reduces their viscosity, significantly increases
adhesion and, due to its acidic nature, slows down sub-vulcanisation. In the
presence of rosin, dispersion of powdered ingredients is improved and high
elastic and dynamic properties of rubbers are maintained [2].

However, every year, the demand for rosin increases significantly, result-
ing in its shortage. In this regard, the practical use of new and effective rosin
substitutes in elastomeric materials is an actual direction of research and devel-
opment work.

Nanoscale additives are increasingly used in the rubber industry. Due to
their small size and large specific surface area, they are able to influence the
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structure and properties of rubbers [3]. The aim of the work was to evaluate the
influence of rosin-containing and nanoscale additives on the structure of elasto-
meric compositions. Rubber compound samples used for tyre sidewall produc-
tion were used as research objects. The samples under study were injected with
canifoleterpene styrene-maleic anhydride (CTSMA) at a dosage of 2 m. p.% per
100 m. p.% of rubber. KTSMA was obtained by high temperature treatment of
a mixture of turpentine and styrene with maleic anhydride. The comparison
sample was a filled rubber compound with industrial adhesion enhancer - pine
rosin, which was used in equal dosage with the experimental additives.

As nanoscale components we used samples of diamond-containing
charge of ASHA-A grade and ultradisperse diamond UDA SP produced by NP
JSC “Sinta’ (Minsk, Republic of Belarus). Nanomodifying agents were intro-
duced into the filled elastomeric compositions at dosages of 0.1 and
0.2 m. p.% per 100.0 m. p.% of rubber. The structural parameters of the spatial
mesh were estimated using the equilibrium swelling method.

It was found that the replacement of rosin by KTSMA does not lead to a
significant change in crosslinking density. When nano-sized additives ASHA-A
and UDA are introduced into the rubber compound with KTSMA, the cross-
linking density decreases, and to a greater extent when UDA is introduced.
Thus, when ASHA-A nanosize additive is introduced into rubber blend with
CTSMA, the crosslinking density decreases up to 4.5%, and when UDA addi-
tive is introduced up to 12%. At introduction of nano-additives into the rubber
mixture with rosin, a decrease in crosslinking density is also observed, and to a
greater extent at introduction of UDA nano-additive. Thus, in rubber containing
rosin and ASHA-A crosslinking density decreases to 3%, and in rubber contain-
ing rosin and UDA nano-additive to 8%. It should be noted that when the dosage
of ASHA-A and UDA nano additives is increased, the crosslinking density de-
creases in all rubbers. The change in cross-linking density may be due to the
adsorption of the vulcanising group on the surface of ASHA-A and UDA parti-
cles, which leads to the formation of a sparser cross-linking network.
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DETERMINATION OF FACTORS AFFECTING THE ACTIVITY
OF WATER IN COSMETIC PRODUCTS

Perfume and cosmetic products currently occupy a significant place in
human life. Recent market assessments of cosmetic products have shown the
growth and development of this segment, which is confirmed by the expansion
of the range, a special place in perfumes and cosmetic products are shampoos.
Demand for shampoos today is formed, and in time will only increase.

Water is an important component of biological materials of plant and an-
imal origin. It determines their consistency and structure and affects their shelf
life. An important indicator of the state of moisture in the product is water ac-
tivity, as it reflects the degree of participation of moisture in the processes oc-
curring in the product. Water is a universal solvent, facilitates even distribution
and easy application of cosmetics on the skin. In addition, water has moisturis-
ing properties and helps to maintain the skin's water balance. It helps retain
moisture and prevents drying and dehydration of the skin. Water also helps to
nourish the skin and improve its texture, making it soft and supple.

Water activity is one of the most important factors determining the quality
and safety of food consumed on a daily basis. Water activity affects the shelf
life, safety, texture, flavour and odour of food products. It is also important for
the stability of pharmaceuticals and cosmetics. While temperature, pH and sev-
eral other factors can influence how and at what rate (if at all) microorganisms
will grow in a product, water activity may be the most important factor in con-
trolling food spoilage [1].

Sodium chloride added to the shampoo formulation was considered as a
factor affecting water activity. Measurements of ready shampoos, ready sham-
poos with fivefold addition of 0,003 per cent of sodium chloride were carried
out.

When performing water activity measurements, a water activity analyser
‘Roremeter RM-10" from NAGY Messsysteme GmbH. The operating principle
of the analyser ‘Roremeter RM-10’ is based on the measurement of water activ-
ity (equilibrium relative humidity) of various products by the ‘dew point’
method. The sample in a plastic container is placed in the measuring chamber,
which is tightly closed, forming an airtight compartment, and equilibrated in-
side the air space of the chamber. When the equilibrium state occurs, the relative
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humidity of the air in the measuring chamber becomes equal to the water activ-
ity (equilibrium relative humidity) of the sample. The temperature of the mirror
is determined by a Peltier thermoelectric element. The moment of the beginning
of the condensation process on the mirror is controlled by an optical sensor of
reflected light. The built-in fan mixes the air in the chamber and significantly
reduces the time of equilibration of water vapour, ensuring the rapidity of the
measurement method [1].

Analysing the graphs of dependence of water activity on the content of
sodium chloride in shampoos, we can say that after the first addition of 0.003
% sodium chloride, water activity in all three shampoos decreased, as it usually
happens when the concentration of dissociating substances increases. On sub-
sequent addition of sodium chloride, the water activity increased, which may be
due to the fact that the salt interacted with the surfactants to form micelles. Mi-
celles are structures in which surfactants cluster around oil and mud particles to
form an emulsion, which is reflected in the graphs of viscosity versus sodium
chloride content.

When surfactants are added to a solution, they self-assemble into struc-
tures called micelles once a certain concentration, known as the critical micelle
concentration, is reached. This allows for effective removal of impurities from
the hair and scalp. The last time sodium chloride was added, the activity in-
creased in shampoo Nel, but began to decrease in shampoos 2 and 3.

The study allowed us to optimise the composition of the shampoo, which
improved its characteristics and reduced the cost of components per batch of
products by 0.33 rubles. Due to the optimisation of the shampoo formulation,
by increasing the content of sodium chloride, which is a preservative and re-
duces the activity of water, preventing the development of bacteria and mould,
which extends the shelf life of the shampoo. By increasing the content of so-
dium chloride, the viscosity of the shampoo is increased, as a result of which a
comfortable shampoo consistency was obtained (the average viscosity of the
shampoo is 10100 mPa-s). In addition, the shampoo has an enhanced fragrance
composition, as it has been observed that after the addition of sodium chloride
to shampoos, their fragrance is enhanced.
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EVALUATION OF THE CHARACTERISTICS OF OXIDATIVE
SPOILAGE OF MIXED FEEDCONCENTRATE FOR CATTLE

Biochemical processes occurring in feed lead to changes in their chemical
composition, which can negatively affect animal productivity. In this regard, it
1s important to determine the characteristics of oxidative processes of spoilage
of compound feed that occur during its storage.

The aim of the study was to determine the level of acid number and per-
oxide number in concentrated compound feed for cattle during the shelf life.

Object of the study: KDK-61S compound feed concentrate for highly
productive cows during the stall period according to GOST 9268 [1], purchased
in the retail trade network.

Subject of the study: acid number, characterizing the amount of free fatty
acids and other alkali-neutralizing substances accompanying triglycerides (mg
KOH/1 g); peroxide number, characterizing the amount of primary lipid oxida-
tion products (hydroperoxides and peroxides) (1/20 mmol/kg).

The essence of the acid number study method lies in the volumetric titra-
tion of free fatty acids extracted from the product by extraction with ether or
chloroform in a glass column according to GOST 13496.18 [2].

The method for studying the peroxide value is based on the reaction of
interaction of lipid oxidation products (peroxides and hydroperoxides) con-
tained in the product under study with potassium iodide in a solution of acetic
acid and chloroform, followed by quantitative determination of sodium thiosul-
fate released by the iodine solution by the titrimetric method according to GOST
31485 [3].

The study was conducted according to the following algorithm:

— a sample of compound feed prepared for the study was obtained;

— acid and peroxide values were determined;

— the sample was analyzed and stored at a temperature of 3°C and 25°C;

— repeated studies of acid and peroxide values were conducted at inter-
vals of 14 days during the shelf life. The results of the study are presented in the
table.
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Table — The level of acid and peroxide numbers of mixed feeda for cattle

Storage . Research stage
temperatug;e, °C Indicator 1 2 3 i 4 5
3 Acid number, mg 30.74 30,54 | 32,86 | 37,17 | 39,31
25 KOH/ g ’ 29,32 | 33,44 | 35,91 | 41,27
3 Peroxide value, 13.79 15,03 18,78 | 16,03 | 19,85
25 1/20mmol/ kg ’ 13,03 15,27 | 20,52 | 23,78

According to the data presented in the table, it is evident that the acid
number level increased during the storage period of the samples. The increase
of this indicator relative to the initial level at 3°C was 27.9 %, at 25°C — 34.3
%. The peroxide number level also increased, its increase relative to the initial
level was 43.9 % and 72.4 % at 3°C and 25°C, respectively.

The level of acid and peroxide numbers at the final stage at a storage
temperature of 3°C is lower than at 25°C. From which it can be concluded that
the processes of oxidative spoilage of compound feed in the air environment are
less intense at low temperatures, which has a positive effect on the quality of
the stored product.

The nature of the change in these indicators, the presence of a correlation
between them will be further studied as part of the work on the master's thesis.
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BIOSTABILITY OF WOOD COMPOSITE MATERIALS

The relevance of the topic is that new wood composite materials, which
are intended primarily for housing construction, should not be destroyed by cel-
lulose-destroying enzymes of various microorganisms. In this regard, the study
of the biostability of these materials is relevant and has important scientific and
practical significance.

Wood composite materials (WCM) are materials created on the basis of
wood and other components, such as polymers, resins or mineral additives.
They are widely used in construction, furniture industry, production of finishing
materials and other industries due to their availability, environmental friendli-
ness and technological effectiveness. However, one of the key factors limiting
their use is biostability — the ability of the material to resist the effects of bio-
logical agents, such as fungi, bacteria, insects and microorganisms.

For wood composite materials, this is especially important, since wood is
a natural organic material that is easily biodegradable. The main biological
threats to DCM include:

— Fungal infections (mold, rot);

— Insect pests (boring beetles, termites);

— Bacteria and microorganisms.

The biostability of wood composite materials depends on several factors:

— Material composition: the presence of binders (resins, polymers) can
increase resistance to biodamage.

— Density and structure of the material: denser materials are less suscep-
tible to moisture penetration and, as a result, biological damage.

— Humidity: high humidity creates favorable conditions for the develop-
ment of fungi and microorganisms.

— Protection with protective compounds: the use of antiseptics, fire re-
tardants and other protective agents significantly increases biostability.

The following methods are used to increase the biostability of wood com-
posite materials:

Chemical treatment: impregnation of the material with antiseptics, fungi-
cides and insecticides. These substances suppress the growth of micro-
organisms and protect against insects.
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— Heat treatment: exposure to high temperatures (thermal modification)
changes the structure of the wood, making it less attractive to biological agents.

— Use of synthetic binders: adding polymers and resins to the material
increases its resistance to moisture and bio-damage.

— Application of protective coatings: varnishes, paints and films create a
barrier to the penetration of moisture and microorganisms.

Modern research is aimed at creating environmentally friendly and effec-
tive methods for increasing biostability. For example, using nanoparticles to im-
pregnate materials, which allows achieving a high degree of protection with a
minimum amount of chemicals; development of bioprotective compounds
based on natural components, such as plant extracts or essential oils; using mod-
ified wood fibers that have increased resistance to biodamage.

High biostability of wood composite materials allows: to increase the ser-
vice life of products; to reduce the costs of repair and replacement of materials;
to expand the areas of application of DCM, including use in conditions of high
humidity or contact with soil.

Biostability of wood composite materials is an important parameter de-
termining their durability and scope of application. Modern technologies allow
to significantly increase the resistance of wood composite materials to biologi-
cal threats, which makes them competitive and environmentally friendly mate-
rials. Further research in this area will contribute to the development of new,
more effective and environmentally friendly solutions for the protection of
wood composites.
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STUDY OF THE PROPERTIES OF POLYETHYLENE COMPOSITE
MATERIALS REINFORCED WITH LAYERED SILICATES

Composite materials based on layered silicates and polymer materials
represent one of the most promising directions in modern materials science.
Their unique physicochemical properties, such as high mechanical strength,
thermal stability, barrier characteristics, and resistance to aggressive environ-
ments, open up wide opportunities for application in various industries.

Among these materials, particular attention is given to composites utiliz-
ing bentonite — a natural aluminosilicate mineral that possesses high adsorption
capacity, plasticity, chemical resistance, and availability. These properties make
bentonite an ideal filler for creating composite materials with enhanced charac-
teristics.

However, the process of creating such composites is associated with a
number of technological challenges. One of the main issues is the uneven dis-
tribution of clay particles in the polyolefin matrix, which is due to the difference
in polarity of these materials. Polyolefins, such as polyethylene and polypro-
pylene, are non-polar polymers, while bentonite has a polar nature. This leads
to poor compatibility of the components, the formation of agglomerates, and
uneven dispersion of the filler in the polymer matrix. As a result, the mechani-
cal, thermal, and barrier properties of the final material deteriorate.

To address this problem, modification of bentonite clay is required to im-
prove its compatibility with the polymer matrix. One of the most effective meth-
ods is the treatment of bentonite with organic modifiers such as ammonium
salts. These compounds can intercalate into the interlayer space of the clay, in-
creasing the distance between layers and reducing the surface energy of the par-
ticles. This, in turn, improves the dispersibility of bentonite in the polymer ma-
trix and contributes to the formation of a more homogeneous composite struc-
ture [1].

Another challenge that complicates the process of creating composites is
the high viscosity of polyolefins, especially at elevated processing tempera-
tures. High viscosity hinders the even distribution of clay particles during mix-
ing, negatively affecting the quality of the final product. To overcome this issue,
it is recommended to use plasticizing additives that reduce the viscosity of the
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polymer melt and facilitate the dispersion of the filler. Plasticizers also improve
the technological properties of the material, such as flowability and processa-
bility, which is particularly important when producing products by extrusion or
injection molding [2].

Additionally, to achieve optimal properties in composites, it is essential
to carefully control mixing process parameters such as temperature, time, and
mixing speed. This helps minimize agglomeration and ensures uniform distri-
bution of the filler in the polymer matrix.

An important aspect is also the selection of bentonite type and its prelim-
inary treatment. For example, using purified and activated bentonite can en-
hance its interaction with the polymer matrix and increase the effectiveness of
modification. In conclusion, it can be noted that composites based on layered
silicates and polymer materials have significant potential for application in var-
ious fields such as packaging, automotive engineering, construction, and elec-
tronics. However, to realize this potential, it is necessary to solve a number of
technological challenges related to improving component compatibility, opti-
mizing mixing processes, and using modifying additives. Further research in
this area will allow for the development of new materials with improved prop-
erties and expand their practical applications.
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THE EFFECTIVENESS OF STANDARDIZATION,
TECHNICAL REGULATION AND CERTIFICATION

Standardization plays a very essential role as it affects all spheres of hu-
man life and ensures the efficiency of economic, financial and production pro-
cesses. The constant expansion of international trade and the need for closer
cooperation in science and technology led to the founding of the International
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Association for Standardization. The range of standardization objects is quite
wide, as a result, standards are a technical language in which specialists speak
and understand each other.

Quality - a set of properties and characteristics of a product that gives it
the ability to satisfy conditioned or implied needs.

Quality assurance is a set of planned and systematically carried out activ-
ities necessary to create confidence that the product meets certain quality re-
quirements. An important role is given to the appearance, organoleptic charac-
teristics, packaging, information for the consumer about the quality and direc-
tion of use of the product.

A standard is a document, established by consensus and approved by a
recognized body, that provides for common and repeated use, rules, guidelines
or characteristics for activities or their results.

Harmonization - prevention or elimination of differences in the technical
content of standards having the same scope. Harmonization looks at differences
between process standard, and sets bounds to the degree of their variation. It
makes the trade-off between too many and too few process standards and avoids
inconsistencies between standards.

States with well-developed technical regulation system have the appro-
priate level of competitiveness on the world market. According to the European
Committee for Standardization, all products produced at the enterprises of the
EU meet the standards. The value of certification is reflected in the degree of
public trust and confidence, which are provided by an impartial and competent
assessment by a third party.

For the successful implementation of its duties certification bodies in
each country must be accredited. Germany can be accepted as a country with
the most prominent example of successful organization of the national stand-
ardization system.

The system of technical regulation of products in the UK is very similar
to the German and is considered as one of the oldest in Europe.

In the near future, certification will develop in the following area: Im-
provement of certification methods and schemes, convergence of certification
schemes with European ones. Increasing the variety of schemes will allow the
applicant to choose the most acceptable of them, both from the point of view of
costs and taking into account the degree of danger of the product, the volume
and nature of its production, circulation and use.

One of the main tasks of the ongoing work on standardization is to update
and harmonize the requirements of national standards with the requirements of
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international ISO standards and standards of industrialized countries. This will
ensure the quality of products in accordance with the level of development of
science and technology, international experience.

Actively taking part in standardization brings many advantages for com-
panies of all sizes. Standards help clarify product characteristics and promote
cooperation among market participants.

Advantages from standardization, beyond direct cost and quality im-
provements, include

— The process becomes more reliable;

— Less expenses in development of innovative new practices, and less
expenses in the administration of processes;

— Comparing the performance between different units of an organization
becomes easier.

Criteria for Standardization illustrates two rules:

— Decisions about standardization are process-specific.

— A precondition for any process standardization is that the requirements
for processes are sufficiently similar.

Process performance is quantified in terms of reaching process objec-
tives. Process objectives are derived from the objectives of the respective pro-
cess chain. In some cases the individual process improves, while other processes
in the same value chain suffer. Therefore, the performance difference needs to
be measured on the level of the end-to-end process.

Summing up, standardization is a guarantee of profitable, legitimate and
productive relationships between economic entities. Standardization and har-
monization can greatly improve process performance, lower the costs for pro-
cess maintenance, and give senior management more control over the opera-
tions.
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CLINICAL AND PHARMACOLOGICAL CHARACTERISTICS
OF CHITOSAN-BASED COMPOSITE MEDICAL PRODUCTS

Improvement of healthcare systems has led to a significant increase in
life expectancy and quality of life for the population. Surgery, being one of the
most important components of modern medicine, plays an important role in re-
ducing morbidity and improving health.

However, the imbalance in the availability and quality of surgical care
between various changes and socio-economic working conditions directly cor-
relates with mortality and disability rates. Epidemiological studies show that
even forms with a high degree of curability can lead to severe consequences in
the absence of timely and safe surgical intervention [1].

Thus, ensuring equal access to high-quality surgical care is a decisive
factor in achieving public health goals.

An important result of surgical intervention is the healing of the access
site to the internal organ. For these purposes, binders and coatings with antimi-
crobial substances were used, it was proposed to use chemical products based
on chitosan.

To date, commercial wound dressings based on chitosan have been de-
veloped. These include “Choriohit”, “Beshchitin”, “ChitiPak”, “Hitodin”,
“Hitoflex”, “Hitopak S, “Hitopoli”, “Krabion”, “GemKon”, “Tegasorb”, “Te-
gaderm”, “TraumaStat”, “Celox”, and “Kollakhit”. The Republic of Belarus has
developed medical products "Early antimicrobial coating with chitosan nano-
fibers" and "Early wound healing coating with chitosan nanofibers" containing
an internal layer of chitosan nanofibers.

Recommendations for the use of the corresponding medical products in-
clude: treatment of superficial wounds and burns of various etiologies; for-
mation of a protective film to prevent further damage to the skin and the spread
of microbial infection; acceleration of healing of integumentary tissues after in-
jury; reduction of redness, visual and pain sensations.

Chitosan medical products are also used to fix external cameras. The
combination of hemostatic [2] and antimicrobial properties of chitosan is of par-
ticular importance in modern material content. Chitosan hemostatic agents (e.g.
sponges, dressings, powders) are widely used in medicine, and their mechanism
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of action is confirmed by a clinical point of view. Chitosan dressings "Celox"
and "HemCon" are used to fix places in emergency situations. Contraindications
to the use of chemicals based on chitosan are chemical reactions.

Allergic reaction to chitosan, in particular a reaction to the protein com-
ponent linked directly through the deacetylated group of monomers in the com-
position of chitosan, since when treating chitosan with alkalis it is impossible
to achieve complete separation of the protein component, but a high concentra-
tion of alkalis in the reactor increases the degree of degradation of chitosan into
oligomers.

Allergic reactions can also occur on auxiliary substances, primarily on
antimicrobial preservatives (sodium benzoate, parabens). It is not recommended
to use chitosan-based medical products when food products of marine origin are
detected, since crystalline changes in the composition of chitosan and particles
of marine animals may be observed.

The studies conducted on the use of chitosan for medical purposes do not
allow us to fully judge the safety of chitosan-based chemical products. There-
fore, these drugs should not be used during pregnancy, lactation and in pediatric
practice. On the other hand, the use of these products is not limited when using
vehicles and other work that requires increased attention. The positive quality
of chitosan-based medical products will also be the minimum number of drug
interactions.

Thus, chitosan with different molecular weights and degrees of deacety-
lation can be effective against a wide range of effects, including bacteria and
fungi. Its activity varies depending on the form (solution or gel) and the char-
acteristics of the molecules.
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INVESTIGATION OF THE STAINING OF PET FIBERS CONTAIN-
ING TITANIUM AND ZINC NANOXIDES

Polymer staining is the process of distributing or dispersing a coloring
agent (pigment) in a polymer medium. When coloring polymer products, it is
important to choose the appropriate coloring method that meets the production
requirements. The possibility of coloring polymers at the stage of synthesis and
primary granulation may not be possible, especially for large-tonnage indus-
tries, due to limitations in the choice of color solutions and additional costs.

Thus, the choice of a method for coloring polymer products after their
formation may be more profitable and convenient for both manufacturers and
consumers, since it provides greater flexibility and the ability to create a wide
range of colored products [1].

Measuring the color intensity is important for assessing the quality of
colored materials, as it allows you to assess the saturation and brightness of the
color. The color intensity (K/S) is a parameter that is used to estimate the degree
of light absorption by a certain color material.

To measure the color intensity (K/S), a spectrophotometer is used, which
1s a special device for analyzing the color and optical properties of materials. A
spectrophotometer measures the amount of light absorbed by a material at var-
ious wavelengths, which allows you to determine the spectral characteristics of
a color.

Measuring color intensity (K/S) using a spectrophotometer is a standard
method in the textile industry and other industries where it is important to con-
trol the color characteristics of materials. Accurate measurements of color in-
tensity make it possible to ensure the quality of painted products and compli-
ance with the required color rendering standards [2].

Another important aspect is the resistance of painted materials to physical
and mechanical influences. Tests of materials must meet certain standards for
an objective assessment of stained samples [3].

Based on previous studies, the intensity of PET fiber staining with phthal-
ocyanine dyes was evaluated.
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The staining was carried out with phthalocyanine green and phthalocya-
nine blue dyes. Dye solutions with concentrations of 3, 5, and 10 wt% and dif-
ferent holding times of 1, 2, and 4 hours were used.

When comparing the two dyes, it can be concluded that the blue dye pro-
vides a brighter color for all the PET fiber compositions under study. On aver-
age, the difference in fiber color intensity ranges from 10% to 100% for titanium
dioxide and from 3% to 70% for zinc oxide. However, in the case of pure PET,
the green dye stains better, which indicates the effect of metal nanoxides on the
staining of PET fibers.

In general, for most compositions, the coloring intensity increases with
increasing dye concentration. An increase in the duration of staining does not
always lead to a more saturated color. Therefore, the composition must be se-
lected experimentally and the time of staining.

The data obtained indicate that the presence of titanium dioxide nanopar-
ticles in the polymer matrix leads to a brighter staining compared to zinc oxide.

Based on the conducted studies, the compositions for which the best col-
oring is observed in both the case of green and blue dyes were selected, and the
most optimal coloring parameters were selected.

When staining with phthalocyanine green, a PET + TiO2 composition of
0.015% 1s recommended, a solution concentration of 3%, and a staining dura-
tion of 4 hours.

When staining with phthalocyanine blue, a combination of PET + TiO2
of 0.015% is recommended, a solution concentration of 10%, and a staining
duration of 2 hours.
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PROTEIN SUPPLEMENT PRODUCTION BY
FERMENTATION FROM WASTE VEGETABLE RAW MATERIALS

Proteins are an integral part of any living cell and consist of amino acids,
some of which are not synthesized in animals and therefore are an important
component in their diets. Protein is a building material for the organism and
allows to provide its normal functioning, growth and development. Traditional
sources of protein are foods of plant (soybeans and other legumes, nuts, se-men)
and animal (eggs, fish, meat) origin.

All countries of the world are interested in finding alternative ways to
produce protein products. Such solutions are: protein of microbial origin (bac-
teria, yeast-like and mycelial fungi), protein from microalgae and insects.

Microbial protein production is a process in which the number of micro-
organism cells grows by fermentation of the producer cells on a suitable (most
often carbohydrate) substrate under creation of the necessary cultivation condi-
tions (primarily aeration, suitable temperature and pH). As a result of this pro-
cess, the amount of biomass increases, which contains 40-50% of protein, which
is close to the proteins of animal origin. As a result of a series of fermentation
and subsequent technological operations aimed at dehydration and increasing
the digestibility of protein, a product is obtained that can be used as a biologi-
cally active additive in animal feed, since it consists of proteins, lipids and car-
bohydrates [1].

As a raw material for microbial protein production, it is more rational to
use plant resources, since they are widespread in the world and renewable. As a
result of processing of plant raw materials for food production, plant wastes are
formed, which are most often directed for use as fodder for farm animals and
birds. If such use is not possible, the plant waste is sent for composting. This is
a biochemical process in which solid organic waste, at a certain humidity, in the
presence of oxygen and a mixed culture of microorganisms, transforms into a
stable product containing humic and fulvic acids, which can be used as a ferti-
lizer and soil improver.

These two methods of utilization of plant waste are the most common and
convenient in modern conditions, but they are not optimal. More promising is
the use of plant waste as a substrate (carbon and energy source) in the fermen-
tation process.
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Beet pulp is produced as a result of sugar beet processing, so it is signif-
icantly depleted in water-soluble sugars, it includes cellulose (22-24 % of dry
matter, hemicellulose (30 %), pectin (15-25 %), fat (1.4 %), protein (10.3 %),
ash (3.7 %) and lignin (5.9 %) [2].

Apples have in their composition, in terms of dry matter: carbohydrates
(71-80%), fiber (13-17%), fats (1-3%), proteins (2-3%). When processing ap-
ples to produce apple juice, most of the water-soluble carbohydrates become
part of the main product, in the composition of apple cake remain mainly fiber,
part of fats and proteins and only a small part of sugars.

Polysaccharides of plant origin are different in their composition and
structure, mainly represented by hemi-cellulose, cellulose and lignin. Some mi-
croorganisms have a complex of hydrolytic enzymes, and they are able to hy-
drolyze and utilize a part of polysaccharides that are relatively easy to hydro-
lyze. In the composition of beet and apple pulp about 30 and 48 % of free sugars
and easily-hydrolyzable polysaccharides from the absolute dry matter respec-
tively. Preliminary stage of raw material treatment before the main fermentation
process allows to increase the amount of reducing substances and the content of
easily hydrolyzable polysaccharides, thus increasing the efficiency of microor-
ganisms growth process.

There are different groups of pretreatment methods: physical, chemical,
physicochemical and biological. Physical methods include: mechanical extru-
sion (materials are subjected to heating by stirring with a screw, thus destroying
amorphous and crystalline cellulose matrix), mechanical grinding, microwave
irradiation, ultrasound treatment, pulsed field treatment. Chemical methods in-
clude: treatment with acidic or alkaline solutions, organic solvents, ionic lig-
uids, ozonolysis. Physico-chemical methods include: steam explosion, wet ox-
idation, treatment with hot water at high pressure, treatment with magnesium or
calcium sulfites, ammonia solution, oxidizers. Biological methods of pretreat-
ment are based on the use of enzymes in enzyme preparations or microorganism
cultures. A promising strategy is the use of combined approaches with the use
of two or more methods of pretreatment of plant raw materials.
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INCOMPATIBILITY OF DISPERSED FILLERS OF DIFFERENT
STRUCTURES WITH A NON-POLAR POLYMER MATRIX

Plastics have many positive qualities, which puts them in one of the lead-
ing positions among modern structural materials. However, polymer materials
also have a number of significant disadvantages, such as fragility, aging, low
thermal conductivity, sensitivity to ultraviolet radiation, insufficient surface ri-
gidity and hardness, creep, flammability, and a tendency to accumulate static
electricity. To improve certain characteristics, fillers, enhancers, stabilizers, an-
tioxidants, and other additives are added to polymers. The introduction of cer-
tain fillers not only improves the properties of the final product, but also reduces
the cost of raw materials and production processes, which leads to increased
economic efficiency. In addition, the use of environmentally friendly fillers ob-
tained from natural resources helps to reduce the negative impact on the envi-
ronment.

Recently, there has been an increased interest in dispersed fillers for pol-
ymer materials. Dispersed fillers such as kaolin, titanium oxide, and various
silicate minerals have an effect on the mechanical strength, adhesion, heat re-
sistance, and UV resistance of polymers. These properties are especially rele-
vant in the context of modern requirements for environmental friendliness, du-
rability and functionality of materials.

Titanium oxide (Ti02) is one of the most common and studied inorganic
fillers. Titanium oxide exists in several crystalline forms, including anatase, ru-
tile, and brodmanite. The most common form used as a filler is rutile due to its
high thermal stability, mechanical strength and low solubility. Its crystal struc-
ture is characterized by high refractive coefficients and good barrier properties,
which makes rutile the preferred choice for UV-resistant polymer systems.

Despite the many positive properties, the use of titanium oxide in nonpo-
lar polymers faces difficulties related to incompatibility. The main problems in-
clude: poor dispersion (the polarity of titanium oxide makes it difficult for it to
be evenly distributed in a nonpolar matrix, which can lead to the formation of
agglomerates and a decrease in mechanical characteristics) and interfacial in-
teractions. To solve the compatibility issues of TiO2 with nonpolar polymers,
for example, titanium oxide treatment using organic compounds or polymer
coatings is used, which improves adhesion between the components. Also, the
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introduction of film-forming agents or special compounds can help optimize the
interaction between TiO2 and polymer, improving the mechanical properties
and thermal stability of the composite.

In the study nanoparticles TiO2 were superficially modified with vinyl-
trimethoxysilane (VIMS). The formation of covalent bonds between the sur-
face hydroxyl groups of TiO2 and hydrolyzed VTMS can be observed using IR-
Fourier spectroscopy. The best dispersion of TiO2 in the polymer matrix was
proved by the values of tensile strength (12,7 MPa compared to 12,3 MPa for
modified TiO2 and unmodified TiO2) [1].

The interfacial adhesion between kaolin and polyethylene can be im-
proved by chemical modification of the matrix or filler surface [4]. Stearic acid
and polyethylene grafted with maleic anhydride were used as potential interfa-
cial agents, and the effectiveness of kaolin treated with aminosilane was also
considered. The improved interfacial adhesion of the filler and polymer gradu-
ally leads to a decrease in the melt index. This was clearly shown by comparing
the effect of two polymer additives to the polymer matrix. Compared with low
molecular weight additives such as stearic acid and aminosilane, grafted maleic
anhydride has proven to be a very effective additive for improving the impact
resistance of composites.

During the review, it can be concluded that in order to eliminate or reduce
the incompatibility of the dispersed filler with the nonpolar polymer matrix,
various filler modification methods and the use of plasticizing additives are
used, which improve the compatibility between the filler and the polymer,
providing a more uniform distribution and improved properties of the composite
material. In the future, we plan to obtain nanocomposites with different contents
of these fillers and study their physico-mechanical properties.
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THE EVOLUTION OF BOOK COVER DESIGN

Every book cover is more than just a decorative shell; it is a gateway, a
storyteller in its own right. Over centuries, book covers have transformed from
purely functional protectors to evocative canvases of culture, creativity, and
commerce. They have mirrored artistic movements and reflected the public
spirit of his time.

The history of book cover design

Initially, book covers served a functional purpose, designed to protect
manuscripts and early printed texts. In the medieval era, they were crafted with
leather, gold tooling, and even jewels, symbolizing wealth and status. In 15th—
16th century due to the advent of the printing press, books became more ac-
cessible. Decorative elements like embossing and gilding were popular among
the elite. The Industrial Revolution brought mass production, and publishers
began using printed paper covers to attract a growing audience [1].

20th Century known for artistic movements and commercial influ-
ence

Art movements such as Art Nouveau, Art Deco, and Modernism influ-
enced designs, while publishers embraced bold colors, photography, and inno-
vative typography. Today, digital tools have revolutionized cover creation. Co-
vers now available to both print and digital formats, balancing aesthetics with
branding [1].

The cultural and commercial impact of book cover design

Book covers often mirror the cultural zeitgeist and artistic trends of their
time. They evoke emotions and set expectations. They bridge the gap between
art and literature, making books accessible and attractive as both intellectual
and artistic experiences.

In an age of information overload, a well-designed book cover is essential
to attract attention and compete in the marketplace. Covers are often focused on
specific genres. For example, science fiction covers often feature futuristic im-
ages, while romance novels are dominated by soft tones and romantic visuals.
These genre features help to attract the right audience and increase sales.

Current trends in book design

Minimalism. Need to mention, that when designing minimalistic covers,
bright colors are often used for the background and black, white or another
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"calm" color for the text. This approach not only highlights basic elements such
as the title and author, but also creates a strong, memorable impression that
stands out [2].

[lustrated covers. Hand-drawn illustrations that infuse books with per-
sonality and intimacy. Each illustration is carefully crafted to reflect the book’s
essence, offering a glimpse into the story’s world [2].

Animated covers. Animated book cover design uses motion and dynamic
visual elements to bring a book's theme to life in a digital or multimedia format
[3].

Typography. Typographic book cover design focuses on the creative use
of text as the main visual element to communicate the essence of the book [2].

Impact of information technology

For many designers who may not possess illustrative skills themselves Al
has the potential to significantly alleviate their workload by simplifying the
briefing process, aiding in idea generation and composition. However, it should
be remembered that it is better to use artificial intelligence as an assistant for
inspiration, rather than for the final and complete creation of a product (in our
case, the cover) [4].
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AN EASY WAY OF LEARNING LANGUAGES AND THE MODERN
WAY OF DUALINGO APP

Unfortunately, most people realize the duration of the process and aban-
don their goal for a long time. This is exactly the kind of person Louis von Ahn
was once. Once upon a time he had to take a test to enter university, but the test
was very expensive and difficult to obtain. Louis was well versed in how to
create IT products and understood their marketing. However, this was not
enough to launch a language teaching application. He wanted to create an ap-
plication that would reveal the abilities of any person, regardless of his financial
situation. This is how the Duolingo application appeared.

The service itself was launched in 2012 and since then has allowed users
to learn more than 30 languages. The platform is based on something like an
individual autonomous approach, so each person learns in his own way, at his
own pace. To prevent Duolingo from becoming another boring and unpopular
service, it had to analyze a lot of textbooks and practical manuals for those who
teach and teach foreign languages. Duolingo convinces people that it is possible
to learn a foreign language on their own, without courses and teachers. And this
1s true.

The idea of finding a compromise between consumer society and learning
foreign languages has grown into the use of bright and stylish pictures, an ac-
cessible explanation and the most popular symbol among other applications -
the owl Duo [3]. Duolingo uses a playful approach, vibrant animated characters
and a simple user interface with a curriculum that helps you master the language
and even use it fluently. The application is based on a methodology to help re-
tain users for a long time, as well as a curriculum that meets international stand-
ards [1].

Balanced educational material

Along with common phrases, Duolingo users also encounter unusual sen-
tences written in comic forms. Why are these ridiculous proposals being intro-
duced? They are easy and fun to remember. Unexpected content like this also
encourages users to think about the language they are learning [2].

Duolingo allows users to identify language patterns on their own without
focusing on learning grammar rules — much the same way we learn our native
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language in childhood. This approach is called implicit or hidden learning. It is
ideal for building a solid basic knowledge of the language and its rules.

This system is very important because student engagement and lesson
complexity are interconnected. When students are given material that is too
complex, they are often upset and drop out. Material that seems light may inter-
est them, but it doesn't offer them as much of a challenge.

Touching specifically on the topic of development as a whole, I wanted
to convey the idea of how important it is to competently provide materials with-
out unnecessary tasks and pictures. The correct work of the creators showed the
result of a good commercial move.

After all, when we divide one big task, such as learning a new language,
into simple components, lure it in and present it under the correct picture, we
get the language we learned [1].
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THE IMPACT OF LIGHT POLLUTION ON SPECIES DIVERSITY
IN THE URBAN ENVIRONMENT

Modern cities are increasingly adopting eco-design principles, but the is-
sue of light pollution requires special attention. Belarus is demonstrating a pro-
gressive approach to addressing this problem [1]. However, the challenge re-
mains far from resolved. Light pollution disrupts wildlife, impacts human
health, wastes money and energy, contributes to climate change, and blocks our
view of the universe.

- How can cities balance safety and environmental preservation?

- Which lighting technologies cause the least harm to nature?
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- Can "smart" systems (motion sensors, adaptive brightness) help reduce
the damage?

The report examines both positive and negative examples of current ur-
ban lighting initiatives (in Moscow, Minsk, and Vitebsk) [1, 2]. It outlines key
directions for eco-friendly urban lighting design according to leading world ex-
perts in this field [3, 4, 5].

Travis Longcore, a spatial scientist at the University of Southern Califor-
nia in Los Angeles emphasizes: “the key to understanding light pollution for
many environmental researchers will be developing tools to calculate “horizon-
tal illuminance” — the glare and reflection of artificial lighting from clouds and
ground surfaces under different types of weather conditions”[5].

Firstly, it is necessary to systematize the knowledge about the existing
light pollution. Then we can move on to intelligent design.

How can we tackle the challenge of light pollution [4]?

e Eco-friendly lighting design.

Brightness: Light should not be excessively bright where it is not
needed.

Direction: The beam of light should be directed pointwise, and not illu-
minate everything around at once. Special shields will help outdoors.

Color: The popular white color of lamps contains harmful blue-violet
waves. If possible, warm shades should be used.

e Dark sky policies (limiting lighting in parks and near water bodies).

e Smart lighting control systems. (automatic brightness adjustment).
Turn off the light where you don't need it. It's not only good for the environ-
ment, but also for your wallet. You can install motion sensors.

e (reen corridors (preserving dark zones for wildlife).

Nobody says that the problem of light pollution can be solved quickly
and easily. By implementing advanced methods to reduce urban light pollution
while keeping endemic ecosystems largely untouched, urban planning can
lower the costs of restoring both environmental and human health-without com-
promising nighttime safety.
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HUMAN IMPACT ON THE ENVIRONMENT

Human influence on nature began in ancient times. Back then, people's
influence on the world around them was minimal. At first, people consumed
what the environment gave them: berries and various fruits, meat and animal
skins. Gradually, they learned to master animal husbandry, agriculture, manu-
facture tools, cut down forests and influence nature in other ways. All natural
resources were quickly restored, and a certain balance was maintained. And
when industry began to actively develop in the 19th century, people increasingly
"caught fire" with the idea of making the most of natural resources, mistakenly
believing that they were endless. In addition, the growth of the world's popula-
tion has also had an impact on the environment, as there is a need to develop
new territories. In the XVIII century. The world's population began to grow rap-
idly. Scientists believe that the industrial revolution led to the explosive growth
of the world's population.

By the beginning of 2022, humanity numbered approximately 7.92 bil-
lion people. To provide for such a large number of people, huge areas are allo-
cated for cattle breeding and agriculture, minerals are constantly being ex-
tracted, and various energy sources are used, including non-renewable ones -
oil, gas, and coal. With the rapid growth of the Earth's population, the biosphere
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cannot adapt quickly enough to anthropogenic, that is, human-caused pollution
[1].

Industrial and thermal power plant emissions contain not only carbon di-
oxide, but also other impurities that negatively affect the environment. For ex-
ample, oxides of sulfur and nitrogen, dissolving in rainwater, turn into acids —
acid rains are falling, killing vegetation, animals and destroying buildings and
monuments. Slowly but surely, this is leading to climate change. For the last
200-300 years or so, air temperature has been monitored in different parts of the
World. According to these observations, since 1850, the planet's climate has
been changing towards an increase in global temperature. These are dangerous
changes, as they lead to melting of polar and high-altitude ice, sea level rise,
changes in the map of sea currents and prevailing winds. All this threatens nat-
ural disasters: flooding of coastal areas, floods, droughts, changes in vegetation
and wildlife. In general, climate change has a negative impact on the animal
world. Due to melting glaciers, rising sea levels and changing weather condi-
tions, the number of animals in certain regions is decreasing, as well as ecosys-
tems are disrupted. As the climate changes, it becomes difficult for many ani-
mals to find food. This also applies to humans. I would like to pay special at-
tention to garbage. As humans consume natural resources, they also create by-
products that end up in Earth's diverse ecosystems [2]. Plastic waste, water pol-
lution, pesticide runoff, and cans and bottles are just some of the byproducts
produced by humans that can harm the Earth and the species living on it.

The damage can be physical (animals can get stuck in plastic packages or
choke on them) or chemical (fertilizers that cause algae blooms), but in any case
they can cause long-term damage to the flora and fauna of an area .

Of course, human influence on nature can be not only negative, but also
positive. At the end of the last century, people realized that man and nature are
inextricably linked. In any case, the deterioration of the environment will have
a bad effect on human health and quality of life, so various laws on nature pro-
tection began to be created. Due attention is also paid to the animal world. Re-
serves and parks are being created where the natural habitat of a particular bio-
logical species is preserved. Actions and demonstrations are held in support of
the conservation of natural resources and the use of alternative devices. Today,
there are laws and bans on visiting forests, fishing and poaching. Global envi-
ronmental problems require global solutions and joint efforts of all countries
and societies. We must support international agreements and initiatives aimed
at preserving nature and combating climate change [1].
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In conclusion, saving the environment is a task that lies on the shoulders
of each of us. We must act now to ensure the future of our planet and the next
generations. With our awareness, efforts, and cooperation, we can achieve a
sustainable future for all living beings on Earth [2].
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ENERGY-INTENSIVE MATERIALS AND PRODUCTS:
APPLICATIONS AND PROSPECTS IN BELARUS

Energy-intensive materials are substances capable of releasing significant
amounts of energy under certain conditions. These materials play a key role in
industries such as aerospace, defense, chemical production, and mining. In Bel-
arus, the use of energy-intensive materials has both industrial and research sig-
nificance. This report examines the types of such materials, their applications,
and the enterprises involved in their development and utilization.

Main Types of Energy-Intensive Materials.

Energy-intensive materials include substances that release energy
through chemical or physical processes. The main types are:

Explosives:

- TNT (trinitrotoluene), RDX (hexogen), HMX (octogen).

- Used in mining, construction, and defense.

Fuels:

- Solid rocket fuels, liquid propellant mixtures (e.g., kerosene + liquid
oxygen).

- Applied in aerospace and military technologies.

Pyrotechnic Compositions:
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- Mixtures for signal and illumination devices, fireworks.

- Used in entertainment, rescue operations, and military applications.

Dual-Purpose Energetic Materials:

- Mixtures based on ammonium nitrate (ANFO).

- Used in agriculture and industry.

Applications of Energy-Intensive Materials in Belarus

Belarus actively utilizes energy-intensive materials in both industrial and
research contexts. The main areas of application include:

- Mining and Construction.

- Use of explosives for rock fragmentation.

- Example: OJSC "Belaruskali" employs industrial explosives for potash
mining.

Defense Industry:

- Manufacturing and development of munitions, rocket engines, and py-
rotechnic devices.

- Key enterprises include: OJSC "Peleng," OJSC "Planar," and facilities
under the State Military-Industrial Committee of Belarus.

Chemical Industry:

- Production of fertilizers and explosives based on ammonium nitrate.

- Example: OJSC "Grodno Azot" and OJSC "Mogilevkhimvolokno."

Scientific Research:

- Research into new energy-intensive materials at Belarusian State Uni-
versity and the Institute of Physics of the National Academy of Sciences of Bel-
arus.

Efficiency and Safety Issues.

Belarus has a well-developed infrastructure for working with energy-in-
tensive materials, but safety remains a key challenge. For example, explosives
require strict control at all stages of production, transportation, and use. Gov-
ernment agencies, such as the Ministry of Emergency Situations, play a crucial
role in ensuring safety.

Economic Factor.

Energy-intensive materials have high export potential. Belarus exports
fertilizers and components for explosives to CIS and EU countries. However,
competition in the global market requires constant technological improvement.

Environmental Aspects.

The use of energy-intensive materials possesses environmental risks.

Conclusion
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Energy-intensive materials play a vital role in Belarus's economy and in-
dustry. They are used in various sectors — from mining to rocket engine produc-
tion. The development of this field requires balancing safety, environmental
sustainability, and economic efficiency. Belarus has the potential to further im-
prove its technologies and strengthen its position in the global market for en-
ergy-intensive materials.
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TOXIC EFFECTS OF HEAVY METALS

The term “heavy metal” refers to any metallic chemical element that has
a relatively high density and is toxic or poisonous at low concentrations. Exam-
ples of heavy metals include mercury (Hg), cadmium (Cd), arsenic (As), chro-
mium (Cr), thallium (T1), and lead (Pb).

Naturally heavy metals are used in industry. Examples of heavy industries
are aerospace, shipbuilding, infrastructure building, chemical production and
steel production.

To a small extent heavy metals enter our bodies via food, drinking water
and air. However, at higher concentrations they can lead to poisoning. This is
the main problem for humans. Heavy metal toxicity can result in damaged or
reduced mental and central nervous function, lower energy levels, and damage
to blood composition. Long-term exposure may result in slowly progressing
physical, muscular, and neurological

You might think that heavy metals are rarely used in daily life, but in fact
this is not true. We interact with small amounts of heavy metals every day, like
when you check the temperature of your thermometer, which uses mercury.
Heavy metals like lead, arsenic, mercury, aluminum, zinc, chromium and iron
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are found in a wide variety of personal care products including lipstick, whiten-
ing toothpaste, eyeliner, nail color. Some metals are intentionally added as in-
gredients.

Heavy metal poisoning occurs when metals get into your body. This can
happen if you’re exposed to a large amount of metal including:

- Drinking water from older water supply systems.

- Working with metals on the job.

- Taking medications or supplements with high amounts of metallic ele-
ments.

- Handling metals or products made with a large amount of metal (like
paint or pesticides) without using personal protective equipment.

Aluminum can accumulate in the human body, potentially increasing the
risk of adverse human health effects. People who have been exposed to alumi-
num for long periods of time have been shown to develop a risk factor for Alz-
heimer’s disease, other neurodegenerative diseases, and breast cancer.

During the experiment, it was proved that arsenic poisoning affects the
heart and nervous system. The metal affects the kidneys and liver, leads to
hypovolemic shock, lung and skin cancer. Higher concentrations of arsenic re-
sulted in death.

The effects of mercury on living organisms have been confirmed in nu-
merous animal experiments. It turned out that the bulk of mercury atoms evap-
orated through the nose. When evaporating, they traveled to the hippocampus,
the organ that controls memory.

As the experiment showed, symptoms only began to appear when dan-
gerous amounts of lead had accumulated. High concentrations of lead to liver
failure, muscle atrophy, mental retardation.

As a future engineer in the field of physico-chemical methods and quality
control devices I found out the main ways to prevent poisoning with heavy met-
als. From my perspective, it is important for us to inform ourselves about the
heavy metals.

I want to introduce the basic rules for working in factories with heavy
metals and the rules for protecting yourself from heavy metal poisoning in daily
life.

1. No smoking, eating, or drinking in work areas.

2. Provide appropriate protective clothing that will remain at the facility.

Provide showering facilities as needed.

Work clothes and street clothes will not be kept in the same area.

Keep Equipment In Good Condition.
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Use the least harmful product possible.

Read labels. Know the potential hazards of what you are buying.

Store products in their original container.

Become familiar with the symptoms of toxic metals.

Conclusion

As experiments show, each heavy metal leads to certain health problems.
Everything depends on the concentration and duration of exposure. Exposure to
heavy metals can be considered acute from an accident or chronic from long-
term exposure. Unrecognized or untreated toxicity will likely result in illness
and reduced quality of life. To stay healthy you should monitor your well-being.
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KUNSTLICHE INTELLIGENZ UND UNSER ALLTAG

Kiinstliche Intelligenz durchdringt unser Leben. Oft unbemerkt, manch-
mal, wie bet ChatGPT, mit groBer Begeisterung. Dabei nutzen wir KI schon
lange und haben uns daran gew6hnt. Wenn sie uns nicht unterstiitzt, vermissen
wir manchmal auch etwas. Hier sind meine wichtigsten KI-Anwendungen fiir
den Alltag.

Bildergenerierung. Zu den interessantesten Anwendungen der kiinstli-
chen Intelligenz im Ber Bildanalyse gehoren die Bilderkennung, die Gesichtser-
kennung und die Objekterkennung. Diese Anwendungen konnen in einer Viel-
zahl von Branc eingesetzt werden, z. B. in der Medizin, der Automobilindustrie
und im Sicherheitsbereich. Bildgenerierung hingegen bezieht sich auf die Fa-
higkeit der KI, Bilder zu erzeugen, die nicht existieren.

Dies ist ein fortgeschrittener Bereich der KI, in dem Computer tatséchlich
,lernen®, Bilder zu erstellen, die einem bestimmten Typ oder Stil entsprechen.
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Dieser Bereich ist im Moment sehr populdr. Man kann kiinstliche Bilder zum
Beispiel mit DALL-E oder Midjourney erstellen [1].

Streaming und Sozial Media. Streaming, Social Media und Co. ist ein
sehr umfangreiches Thema. Angefangen von Social Media Angeboten wie Fa-
cebook, Twitter, Tik Tok bis hin zum Streaming mit Netflix, Disney+ oder Mu-
sik von Spotify. Natiirlich gibt es noch viele weitere Angebote, die ich hier nicht
alle aufzéhlen kann. Eines haben sie alle gemeinsam. Mittels kiinstlicher Intel-
ligenz wird versucht, die Interessen und Vorlieben bestimmter Personen zu er-
kennen.

Das Ergebnis sind Artikel, Filme oder auch Musik, die von der KI pri-
sentiert werden. Meist in einer Reihenfolge, die wir nicht beeinflussen konnen.
Gut: Wir bekommen oft Dinge, die uns wirklich interessieren. Eher schlecht:
Unsere Informationen sind in einer Blase, aus der wir nur schwer wieder her-
auskommen.

Navigationssysteme und Routenplaner. Heute wird man durch liebrei-
zende oder weniger nett klingende digitale Stimmen an das Ziel geleitet. Dazu
gibt es auch eine grafische Unterstiitzung am Bildschirm. Das Navigationssys-
tem empfangt Signale von GPS-Satelliten, um die genaue Position des Fahr-
zeugs zu bestimmen. Diese Informationen werden verwendet, um eine Route zu
berechnen und dir Anweisungen zu geben.

Das Navigationssystem kombiniert dabei die GPS-Informationen mit di-
gitalen Karten. Bei vielen Navigationssystemen hast du auch die Moglichkeit,
das Ziel des Fahrzeugs per Spracheingabe zu bestimmen. Kurz gesagt: Die
kiinstliche Intelligenz erkennt Worter und Sétze, nutzt einen Satelliten, schaut
auf eine digitalisierte Karte, berechnet die beste Route und beriicksichtigt dabei
auch die Verkehrslage [2].

Sprachiibersetzung und die KI. Die Sprachiibersetzung ist ein Bereich,
der sich in den letzten Jahren mit Hilfe der kiinstlichen Intelligenz rasant entwi-
ckelt hat. Die Qualitit und Zuverlissigkeit der maschinellen Ubersetzung wird
immer besser. Ganze Webseiten konnen in wenigen Sekunden {ibersetzt werden.

Smart Home. Smart Home bezeichnet die Integration von vernetzten Ge-
raten in Haushalten, die automatisierte Abldufe ermoglichen [3]. Dadurch kén-
nen bestimmte Arbeiten und Aufgaben im Zuhause automatisch erledigt wer-
den. Intelligente Thermostate konnen die Raumtemperatur regeln und Energie
sparen. Es ist moglich, sie mit dem Smartphone oder mit der Stimme zu steuern.
Smarte Beleuchtung kann per App oder Sprachbefehl gesteuert werden. Smarte
Tiirkameras verbinden sich mit deinem Smartphone und zeigen, wer an deiner
Tiir klingelt. Auch Bewegungs- oder Rauchmelder konnen in das Smart Home-

294



System integriert werden. Intelligente Steckdosen schalten angeschlossene Ge-
rdte automatisch ein- und aus und lassen sich per App oder Sprachbefehl steu-
ern. Sprachassistenten wie Alexa oder Siri konnen genutzt werden, um die ver-
schiedenen Gerite zu steuern oder Abfragen zu beantworten.

Interessant wird es, wenn die verschiedenen Systeme intelligent mitei-
nander vernetzt sind. Das Thermostat erfahrt vom Smartphone, dass du das
Haus verlassen hast und regelt die Temperatur automatisch herunter. Das Licht
geht aus und der Staubsaugerroboter beginnt mit der Reinigung des Wohnzim-

mers.
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WARUM EIN EINZIGARTIGES LOGO SO WICHTIG IST?

Die Zeiten, in denen das visuelle Erscheinungsbild zweitrangig war und
es gereicht hat, die eigene gute Arbeit fiir sich sprechen zu lassen, sind lange
vorbei. Natiirlich bist du und ist deine Arbeit das Wichtigste in Business! Aber
in einer Welt, in der wir tdglich mit Tausenden von visuellen Eindriicken bom-
bardiert werden, ist ein starkes Logo das sichtbar Zeichen, das dich in den Ko6-
pfen der Menschen verankert.

Ein Logo ist ja viel mehr als nur ein ,,hiibsches* Signet — es ist das Gesicht
deiner Marke. Es vermittelt auf den ersten Blick, wer du bist, wofiir du stehst
und was deine Kunden von dir erwarten konnen. Damit dein Logo nicht nur
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schon aussieht, sondern auch authentisch ist und wirklich zu dir passt, gibt es
einige wichtige Schritte, die bei der Entwicklung zu beachten sind.

Selbstreflexion: Wer bist du und wo mochtest du hin? Bevor du tiberhaupt
an Farben, Formen oder Schriftarten denkst, ist es essentiell, dir klarzumachen,
wer du als Personliche Marke bist. Warum tust du? Was macht dich einzigartig?
Das sind erste Fragen, mit denen du dich unbedingt beschiftigen musst, bevor
es an eine visuelle Umsetzung gehen kann [1].

Zielgruppenanalyse: Wen machtest du ansprechen? Ein starkes Logo hat
ganz viel mit dir selbst zu tun, soll aber auch zu den Menschen sprechen, die du
erreichen mochtest. Wer sind deine idealen Kunden? Mit wem mochtest du
gerne zusammenarbeiten? Welche Probleme haben diese Personen? Welche
Wiinsche und Bediirfnisse treiben sie an? Erst, wenn du weil}t, wer gut zu dir
passt und wen genau du ansprechen willst, kann ein Logo entstehen, das genau
diese Menschen beriihrt [2].

Symbolik: Welche Botschaft mochtest du vermitteln? Symbole, Grafiken
oder Icons sind méachtig. Sie tragen tiefere Bedeutungen und konnen Emotionen
und Assoziationen wecken, die iiber das rein Visuelle hinausgehen. Uberlege
dir, welche Zeichen oder Symbole deine Marke am besten reprisentieren. Das
konnen abstrakte Formen sein, aber auch natiirliche Elemente oder kulturelle
Anspielungen. Denke auf jeden Fall immer an die Botschaft, die du vermitteln
mochtest. Ein Baum konnte beispielsweise flir Wachstum, Stabilitit und Leben
an sich stehen, ein Kreis symbolisiert Einheit und Ganzheit, etc. Die Wahl der
richtigen Symbole ist entscheidend dafiir, wie dein Logo auf deine Zielgruppe
wirkt.

Farbpsychologie: Die richtige Farbwahl. Farben machen unser Leben
nicht nur bunter — sie haben auch eine psychologische Wirkung. Jede Farbe
weckt bestimmte Emotionen und Assoziationen. Blau wird z.B. oft mit Ver-
trauen und Seriositdt assoziiert. Griin steht haufig fiir Natur, Gesundheit und
Ruhe. Rot kann Energie und Leidenschaft ausstrahlen, aber auch Aggressivitét
und Gefahr signalisieren.

Schriftarten: Die Sprache der Typografie. Genau wie Farben sprechen
auch Schriften eine ganz eigene Sprache. Die Wahl der richtigen Typografie ist
entscheidend dafiir, wie professionell und authentisch deine Marke wahrge-
nommen wird. Eine geradlinige, schlichte Schrift kann modern und klar wirken,
wiahrend eine Serifenschrift traditioneller und manchmal auch seriéser er-
scheint.

Vor allem sollte der Schriftzug im Logo gut lesbar sein und zu deiner
Marke passen. Allgemein kann man sagen, dass zum Beispiel ein verspielter,
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handgeschriebener Font gut zu einer kreativen, weiblichen Marke passt,
wihrend eine klare, geometrische Schrift eher fiir Professionalitit und Préazision
steht. Schriften gibt es wie Sand am Meer und tdglich kommen neue dazu.

Flexibilitit und Skalierbarkeit: Denke daran, dass dein Logo nicht nur
auf deiner Website zu sehen sein wird. Es muss auch auf Visitenkarten, Flyern,
Social-Media-Profilen und méglicherweise sogar auf physischen Produkten wie
T-Shirts oder Taschen funktionieren. Deshalb ist es wichtig, dass dein Logo
flexibel und skalierbar ist.

Der Weg zur Perfektion: Iteration und Feedback. Die Entwicklung eines
Logos ist ein Prozess, der Zeit braucht. Manchmal geht es tatsdchlich sehr
schnell, aber es ist auch vollig normal, mehrere Entwiirfe und Iterationen zu
durchlaufen, bevor ihr, du und dein Dienstleister, beim perfekten Design an-
gekommen seid. Scheue dich nicht, Korrekturen und Anderungswiinsche zu
duBern, sei aber auch offen fiir professionelles Feedback. Manchmal braucht es
nur die eine oder andere kleine Anpassung, um ein gutes Logo in ein groBartiges
zu verwandeln. Sei geduldig und hab keine Angst davor, Dinge anzusprechen,
die sich nicht perfekt anfiihlen.
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BRIEFMARKEN. KLEINE FENSTER ZUR GROSSEN POSTWELT

Rowland Hill fiihrte 1840 in Grof3britannien die Postreform ein, die das
Porto fiir Briefe durch vorausbezahlte Briefmarken regelte [1]. Die erste Brief-
marke, die One Penny Black mit Queen Victoria, startete eine Kommunikati-
onsrevolution. Briefmarken zeigen, dass das Porto bezahlt ist, und werden beim
Versand mit einem Stempel entwertet.

Die Zdhnung, eine Perforationstechnik, ist heute weltweit Standard und
hat verschiedene Formen [2].
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Die Riickseite der Briefmarke ist gummiert und wird durch Anfeuchten
klebrig; manche Marken kleben selbst. Rund 20 Jahre nach der Einfithrung be-
gann man mit dem Sammeln von Briefmarken (Philatelie). Die grofte Samm-
lung gehort dem britischen Konigshaus mit iiber 400 Alben. Briefmarken sind
fiir die Post eine wichtige Einnahmequelle, besonders fiir kleine Léander, da
Sammler oft mehrere Exemplare kaufen.

Wir betrachten eine Auswahl der interessantesten Briefmarken der Welt.
One Penny Black wurde als erste Briefmarke der Welt im Vereinigten Konig-
reich am 1.Mai 1840 eingefiihrt. Die seltenste und teuerste Briefmarke ist Bri-
tisch-Guayana 1-Cent Magenta.

Sie wurde 1856 herausgegeben. Sein Wert betrdagt 9.840.000 $. Die
kleinsten Briefmarken wurden zwischen 1863 und 1866 in Kolumbien, im Bun-
desstaat Bolivar, herausgegeben. Sie waren so winzig, dass man sie getrost als
feine Arbeit bezeichnen konnte. Die GroBBe des Stempels betrdgt 8 x 9,5 mm.
Stiickelung: 10 Cent und 1 Peso. Auch die kleinsten Briefmarken gab es in
Russland. Briefmarke des Bezirkspostamts Tambow, 1870. Grofle 11 x 14 mm.
Stiickelung: 3 Kopeken.

Bis 1962 hatte Bhutan keinen eigenen Postdienst, doch in den 1970er
Jahren war die Briefmarkenproduktion zur Haupteinnahmequelle des Landes
geworden. Hier wurden erstmals Duft- und Stereobriefmarken sowie mehrfar-
bige Rundbriefmarken in Form von Schallplatten hergestellt, die trotz ihrer ge-
ringen GrofBe abspielbar waren.

Als besonders stylisch gilt die deutsche Marke mit einem Foto der Schau-
spielerin Audrey Hepburn. Die Briefmarke wurde im Jahr 2001 herausgegeben,
gelangte jedoch nicht in den Postverkehr. Die Auflage war grof3 — etwa 14 Mil-
lionen. Nachdem der Sohn der Schauspielerin den Entwurf gesehen hatte, wi-
derrief er die Veroffentlichungsrechte. Dass die Mutter mit einer Zigarette ab-
gebildet war, gefiel ihm nicht.

Etwa 30 Exemplare hélt ein Philatelist in seinen Handen. Im Jahr 2014
gab die US-Post die optimistischste Briefmarke aller Zeiten heraus. Sie war Teil
der Serie ,,Music Icons* mit Portrits der berithmtesten und kultigsten Musiker
der Welt. Die Briefmarke zeigt eine lichelnde Janis Joplin.

Nichstes Exemplar hat es als wortreichste Briefmarke ins Guinness-Buch
der Rekorde geschafft. Das Design der Briefmarke, die von der belgischen Post
herausgegeben wurde, ist in einem minimalistischen Stil gehalten. Das Portrit
einer Frau und der Hintergrund sind mit 606 Wortern in verschiedenen Spra-
chen gezeichnet.
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Bemerkenswert ist, dass es sich hierbei nicht nur um Worte, sondern um
Zitate aus der UN-Konvention zur Beseitigung jeder Form von Diskriminierung
der Frau handelt.

Im Jahr 2009 feierte die Welt den 400. Jahrestag der Kakaobohne. Und
die Franzosen kamen auf die Idee, die siileste Briefmarke mit dem Geschmack
der beriihmten franzosischen Schokolade auf den Markt zu bringen. Die Her-
steller versicherten, dass gliickliche Sammler das Aroma der Delikatesse min-
destens zwei Jahre lang einatmen konnen.

Die Briefmarken mit echten Diamanten wurden in Thailand anldsslich
des 60. Hochzeitstags des Konigs hergestellt. Verwendet wurden 12 Edelsteine
mit einem Gesamtgewicht von 1,2 Karat. Die unverstandlichste Briefmarke, die
den Themen Arzte und Impfungen gewidmet ist, ist in Afrika erschienen. Sie
wirbt fiir die Errungenschaften der modernen Medizin und ermutigt die Men-
schen, Impfungen nicht abzulehnen.

Die fischigste Briefmarke der Faroer-Inseln wurde 2016 herausgegeben.
Auf Papierbasis eine Applikation aus einem Stiick Kabeljauhaut. Im Jahr 2017
bot die New Zealand Post lokalen Philatelisten die Moglichkeit, sich in der
Landwirtschaft zu versuchen. Sie gaben eine Briefmarkenserie mit Pflanzensa-
men heraus. Die 6 Briefmarken enthalten Samen von Basilikum, Karotte, Pe-
tersilie, Zwiebel, Brokkoli und Salat.

Zusammenfassend ldsst sich sagen, dass Briefmarken nicht nur ein Mittel
zum Versenden von Briefen sind, sondern auch ein wichtiger Teil der Kultur
und Geschichte. Auch heute noch inspirieren sie Sammler und Kiinstler auf der
ganzen Welt.
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MERKMALE DES DESIGNS VON KINDERBUCHERN

Kinderbiicher spielen im Leben und in der Entwicklung eines Kindes eine
wichtige Rolle und iiben einen erheblichen Einfluss auf seine Personlichkeits-
bildung aus. Sie dienen nicht nur als Wissensquelle, sondern auch als Mittel,
das Verstidndnis des Kindes fiir die Welt zu erweitern und es mit verschiedenen
Aspekten des Lebens vertraut zu machen — von der natiirlichen Umgebung bis
hin zu sozialen Interaktionen und kulturellen Besonderheiten.

Durch das Lesen von Biichern lernt ein Kind neue Ideen, Konzepte und
Begriffe kennen und wird dadurch kenntnisreicher und neugieriger. Deshalb ist
es so wichtig, ein Kinderbuch richtig zu gestalten und zu erstellen. Es sollte so
gestaltet sein, dass es die Aufmerksamkeit des Kindes fesselt und es zum Wei-
terlesen und Lernen anregt. Ein gut gestaltetes Kinderbuch kann fiir ein Kind
zu einem wahren Freund und Mentor werden und ihm eine Welt voller Wissen
und Mdéglichkeiten eroffnen [1].

Es ist wichtig zu wissen, fiir welche Altersgruppe das Buch bestimmt ist.
Unterschiedliche Altersgruppen haben unterschiedliche Bediirfnisse: Kleinkin-
der (0-3 Jahre): Gro3e Bilder, einfache Texte, robuste Seiten. Vorschulkinder
(3-5 Jahre): Bunte Illustrationen, kurze Sétze, interaktive Elemente wie Klap-
pen oder Texturen. Grundschulkinder (6-9 Jahre): Mehr Text, detailliertere I1-
lustrationen, strukturierte Kapitel. Die Schriftart spielt eine entscheidende Rolle
im Layout eines Kinderbuchs. Fiir jiingere Kinder sollte die Schrift klar und gut
lesbar sein. Sans-Serif-Schriften wie Arial oder Comic Sans sind ideal fiir
Kleinkinder. Die Schriftgrof3e sollte grof3 genug sein, um leicht gelesen zu wer-
den, meist zwischen 16 und 24 Punkten [2].

Kinder lieben Farben, aber es ist wichtig, dass die Farben harmonisch und
nicht liberwiéltigend sind. Hier sind einige Richtlinien: Helle, frohliche Farben
ziehen die Aufmerksamkeit der Kinder auf sich. Kontraste zwischen Text und
Hintergrund sind wichtig fiir die Lesbarkeit.

Farbharmonie zwischen Illustrationen und Text sorgt fiir ein angenehmes
Leseerlebnis. Um Spall zu haben, brauchen Kinder ein hohes Energieniveau,
das durch helle Farben erzeugt wird. Seit dem letzten Friihjahr gibt es einen
Trend zu ,,beigen Miittern®, die nur neutrale Farben wie Beige und Grau ver-
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wenden. Das betrifft auch Kindersachen: Mdbel, Kleidung, Biicher. Die Ver-
wendung solcher Farben ist inakzeptabel, da das Kind keine Phantasie entwi-
ckelt und sich in sich selbst verschlief3t. Es ist besser, helle Farben und bunte
Bilder zu bevorzugen.

Ein hiufig gemachter Fehler bei der Gestaltung von Kinderbiichern ist
die Uberladung der Seiten mit Text. Kinder haben oft eine kurze Aufmerksam-
keitsspanne, daher ist es wichtig, den Text-Bild-Balance zu wahren. Hier sind
einige Tipps: Kurze Absitze und einfache Sidtze machen das Lesen leichter.
Ausreichend Weillraum um den Text herum gibt den Augen der Kinder eine
Pause.

Bilder und Text sollten sich gegenseitig ergédnzen und nicht miteinander
konkurrieren. Kinderbiicher konnen durch interaktive Elemente wie Klappen,
Pop-ups oder Texturen noch spannender gestaltet werden. Diese Elemente ma-
chen das Buch nicht nur interessanter, sondern fordern auch die Feinmotorik
und die Interaktivitdt der Kinder.

Die Wahl des Papiers ist ein oft libersehener, aber wichtiger Aspekt bei
der Gestaltung von Kinderbiichern. Hier sind einige Uberlegungen: Dickeres
Papier ist robuster und hilt kleinen Kinderhdnden besser stand. Mattes Papier
verhindert Blendung und ist angenehmer zu lesen. Spezialpapiere mit Texturen
konnen das taktile Erlebnis verbessern [3].

AbschlieBend mochte ich sagen, dass die Erstellung und Gestaltung von
Kinderbiichern eine hohe Kunst ist, die gro3e Liebe zum Detail und ein Ver-
stidndnis fiir die Psychologie des Kindes erfordert.
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RESOURCES FOR USING E-BOOKS AND ELECTRONIC
INFORMATION SOURCES

In the modern information society, access to electronic books and digital
sources of information plays an important role in the educational, scientific and
cultural spheres. The Republic of Belarus is actively developing resources that
provide such opportunities.

Have you ever seen what a library card looks like?

Many of us know what the library card of our Belarusian national library
looks like. Our Belarusian National Library provides many sources of different
information.

The National Library of Belarus (NLB) is the central repository of the
national documentary heritage and actively implements modern technologies to
provide remote access to its collections.

The automated system "Electronic Library of the National Library of Bel-
arus" provides remote access to digital copies of more than 130,000 documents,
including books, dissertations, sheet music, posters, prints and postcards in var-
1ous languages of the world. In accordance with copyright law, the materials are
divided into two groups: open access documents that can be viewed and down-
loaded in PDF format, and restricted access documents available for viewing in
library reading rooms or through an electronic document delivery service.

Virtual reading room: This service provides access to worldwide licensed
electronic information resources, as well as to resources created by the National
Library of Belarus and other libraries. Users can use a variety of databases and
electronic collections covering various fields of knowledge.

Belarus in the information space: The web navigator prepared by the
NLB provides access to relevant and socially significant information about Bel-
arus. It contains links to reputable Belarusian databases and electronic collec-
tions created by libraries, archives and other institutions of the country.

The Belarusian digital Library LIBRARY.BY is a unique platform for
publishing and storing buried publications and scientific design developments
or literary works. The mission covers not only providing users with the oppor-

302



tunity to freely exchange and disseminate relevant cultural, scientific, educa-
tional and literary information in electronic format. The platform “distributes”
scientific literature and literature of Belarus, again, in electronic form.

The three main tasks that the site solves are the popularization of scien-
tific literature and literature of Belarus, increasing the prevalence and signifi-
cance of works by local authors both for users who do not know the official
language and for the authors themselves, as well as the development of cooper-
ation between performers of scientific works, both in the country and abroad
[1].

Belarusians also cooperate with international platforms. For example, in
Belarus, in January 2021, the Litres company, in partnership with the A1 pro-
vider, launched the A1 Books service. This service provides subscribers with
the opportunity to read books on the website or in the Litres mobile application.
Starting from February 24, 2024, Beltelecom subscribers will be able to connect
to a free Litres subscription [2].

In conclusion, we would like to note that the nationwide development of
electronic libraries and digital resources in the Republic of Belarus contributes
to increasing accessibility of information for a wide range of users. The National
Library of the country and the Belarusian Digital Library — LIBRARY.BY — are
key platforms providing access to electronic books and other digital sources of
information in the country.

Based on the Beltail agency, the country cooperates with international
digital book sales services, including Litres, providing users of the Republic
with the opportunity to access world literature and science.

Based on the above, it can be concluded that people currently prefer elec-
tronic sources of information more than books. But, I believe that paper books
will also always be relevant.

REFERENCES
1. Wikipedia Global marketing. [Electronic resource] — URL:
https://ru.wikipedia.org/wiki/.
2. LIBRARY.BY. [Electronic resource] — URL: https://library.by/.
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