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T.€. UCNI0JIb30BAaHHE KOHUYECKH CYXkAIOIIErocs Hacalka KOH(y30pa TEOPETUUECKU
MOXKET YBEIMUUTD TATY CyAHA NpuOnn3uTensHo Ha 60-70 %. 3Hak «—» roBOPUT O
TOM, YTO PEaKTHMBHAsl CHJIa HAlpaBJ€HA B CTOPOHY JIBHXKEHMS CyJHA, T.€. Jeil-
CTBYET MPOTHUBOHAMNPABJIEHO MO OTHOIICHHUIO K CTPYE, BBHITEKAIOMIEH M3 HACaJAKH
KoH(y30pa.

DKCHEpUMEHT, MPOBEAECHHbIM B TuapaBinyeckoM noTke kadeapsl [ DCBTT,
MOKa3aj, 4YTo MPH MCIOJIB30BAHUHU COILIA C YIJoM KOHycHOcTH o = 40—41° Tsara
BOJIOMETHOTO ABUTATENS MpUMEpHO yBenuurBaerca Ha 10-20 % n3-3a mexanuye-
CKHX, TUJPABIMYECKUX U TEMJIOBBIX MOTEPH MPHU pabOTe BOJIOMETHOTO JBUTATEIS.

Jlureparypa
1. Kaganos, M. B. Pacuer onTumanbHOro yria KOHYCHOCTH, HCIIOJIB3YEMOIO
JUISL PEBEPCUBHO-CTPYMHOU OUMCTKH METAIJIMYECKUX MOBEPXHOCTENW OT KOPPO-
3um / M. B. Kauanos, M. M. Illatanos, A. H. XXyk, B. B. Bepementok, A. B. ®u-
munuuk // Hayka u rexauka. — 2019, — T.18, Ne3. — C. 216 — 222.

VJIK [574+504] (576)
IpumeHenne GeCMUIOTHBIX JIETATEIbLHBIX ANNAPATOB /111 MOHHTOPHHI A
OeperoB H BEPXOBBIX 0TKOCOB COOPY:KeHHii BOXOXPAaHHTHIII

JleBkesuu B. E./, Bysyk A. B.2, Kacniepos I'. 1.7,
Munsman B. A 4 Pemernuk C. B.?

'Benopycckuii HalMOHANBHBI TEXHUYECKUH YHUBEPCUTET
’Vuupepcutet rpaxaanckoi sanmtel MUC Pecry6imku bBenapych
IBenopycCKHii TOCy IapCTBEHHBL TEXHOIOIUYECKUT YHHBEPCHTET

‘O6beMuenHbIi HHCTUTYT npoOieM uHpopmatikn HAH Benapycu
Mumnck, Pecniyoninka benapyce

B nHacmosawen cmamve npugedeHul pe3yibmanivl UCCI008AHUL NO OYEHKe Oe-
Gopmayuii ecmecmeeHHbIX Oepec08 U COCMOSHUS IKCRIYAMUPYEMbIX COOPYIICe-
HUtl bepezo3aujumsl U KPenieHuti OmKoco8 NOONOPHBIX COOPYIHCEHUL HA 8000XPa-
nunuwax Benapycu ¢ nomowwro cpeocme oucmanyuonnoi ouacnocmuxu. Ha
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OCHOBe aHANU3a U ONbLIMA UCNONb30BAHUS COBPEMEHHBIX MEXHOA02Ull 0OpabomKu
CNYMHUKOBOU UHGoOpmayuu, Memooo8 U cpeocms OUCMAHYUOHHOU OUACHO-
CMUKU — OeCnUIOMHBIX lemamenvHuix annapamos (bI1L/IA) — nonyyenvl 66160001 u
O0aHubl HEKOMOPble KOHYESHMYAIbHble NPEO0NHCEH UL NO 8E0EHUTO MOHUMOPUH2A Oe-
Pe2oBoti 30Hbl BOOHBIX 0OBEKMOB.

Bonoxpanwimina npeicTaBiasior coOOH CIIOXKHBIE TPUPOJHO-TEXHUYECKUE KOM-
riekebl. Co3aBaeMble Ha Oase peK M 03ep BOAHBIE O0BEKTHI HAPSTY € MOJOKHUTEIb-
HBIM 3PPEKTOM OKa3bIBAIOT OTPULIATEIBHOE BO3ICHCTBUE HA OKPYKAIOLIYIO IIPUPO/I-
Hyto cpeny. Haubomee onacHbIe TPOSBICHUS 3TOTO — abpa3us €CTECTBEHHBIX OEPETOB
U aedopMalii HEe3aKPEIUICHHBIX BEPXOBBIX I'PYHTOBBIX OTKOCOB JaMmO W IUIOTHH U
KPEIUICHUI pa3IM4HOro Tvra. B pe3ynbrare pa3BUTHA yKa3aHHBIX OTPULIATEIbHBIX
ITPOLIECCOB MPOUCXOJMUT U3BATHE CEIILCKOXO3SMCTBEHHBIX 3€MENb U JIECHBIX YTOJIUU
13 000pOTa, pazpylIeHHE CEIUTEOHBIX TEPPUTOPUIA, HAPYILIEHUE YCIIOBUI JKH3HEAES-
TEJILHOCTH HACEJEHUS, YTO IPUHOCUT 3HAUUTEIILHBIN yIepO HApOJAHOMY XO3SICTBY
rocyznapcTsa. B HacTosel paboTe pHUBEICHBI HEKOTOPHIE PE3YIbTaThl HCCICA0-
BAHUH, LEJIBbIO KOTOPBIX SBHIIACH

— pa3paboTKa MpeUI0KEeHUH 10 MOHUTOPHHTY JedopMaruii 0eperos, cOCTo-
SIHUIO OTPaXKAAI0IINX COOPYKEHUH BOIHBIX 00BEKTOB, BO/103a00POB U OUHCTHBIX
COOPYEHUH Ha OCHOBE JAHHBIX JUCTAHIIHOHHOI'O 30H/IMPOBAHUS;

— OLEHKa BO3MOKHOCTH KOMIIJIEKCHOIO MCIIOJIb30BAaHHS TEXHOJIOTUH U IIPH-
MEHEHHUsI CUCTEM 00PaOOTKH KOCMHYECKMX M ABHAIMOHHBIX CHUMKOB, a TaKKe
CBeJICHWI OecTmIOTHBIX JieTaTenbHbIX anmapaToB (BITJTA) u Ha3eMHBIX CHEMOK
IULSL peUIeHU s 3a4a4 MOHUTOPUHIA IIPUPOJHBIX IIPOLIECCOB U IIPUKIIAJIHBIX 3a/ad,
CBS3aHHBIX C OKCILTYaTallMEH COOPYKEHUH.

KomMrinekcHoe coBMecTHOE HaTypHOE 00ciieJoBaHUE psia BogoxpaHuui be-
JIAPYCU U COOPYKEHUU HA HUX C MOMOIIbIO OECIMIIOTHBIX JIETATENBHBIX arlapa-
toB (BIIJTA), npoBoauMbix benopycckuM HallMOHAIBHBIM TEXHUUYECKUM YHUBEP-
cutetoM, OOBEIMHECHHBIM HHCTUTYTOM MpoOiem undopmatuku HAH benapycu
W JIPyTHMH OpraHM3alMsAMU I103BOJIMIIO YCTAHOBUTH HAPYLICHUSI B COCTOSIHUM W
ne(eKTbl MHXEHEPHOM 3alIUThl OeperoB Bojgoxpanwiuin [1, 2].

[TpakTuka mokaszana, yTO UCMOJIB30BAHUE JUCTAHIIMOHHBIX METOAO0B OOecHe-
YHBaeT OJHOBPEMEHHYIO (B pacyeTe Ha MacmTad mporecca) CbeMKy OOJIBIIOro
paiioHa OeperoBoil 30HBI U KOHTPOJIb €€ COCTOSHUSA (pa3Mep IO CbeMKH B He-
CKOJIbKO KBaJPaTHBIX KHUJIOMETPOB) IPH HEOOJILILIOM BPEMEHHOM CMEIIEHUN. JTH
METO/Ibl HA OCHOBE BBICOKOI'O MH(OPMAIMOHHOTO COJECPKAHUSA MATEPUAIOB KOC-
MUYECKON CHEMKH MO3BOJISIIOT MOJYy4YaTh Kak Tornorpaduueckue, Tak U TeMaTHye-
CKO€ KapTbl NpuOpexHbIx Tepputopuii. Hanpumep, cuumku ¢ MKC ¢ BbIcOTBI
okoJ10 250 kM (MaciuTad opurunana M 1:2000000) B 4eThIpeX CIIEKTPaIbHBIX Ua-
na3oHax BUAUMOTO u3aydeHus (ot 460 no 680 HM) garoT pazpenieHue Ha NOBEPX-
HOCTH 3eMJH, paBHOE 0KO0J10 10 M 171 TUHEHHBIX 00LEKTOB. BenencTerue BHICOKOM
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METPUYECKONU TOUHOCTH MHOT'030HAJIbHBIC CHUMKHA MOKHO OTHOCHTEJIBHO IIPOCTO
COBMEIIATh C CYIIECTBYIONMMHE KapTaMu. Takum o0pa3zoM, UMEETCsl BO3MOXKHOCTh
MOCTOSHHOTO OOHOBJICHHSI PA3fMYHBIX CEepUd KapT M 0a3 JaHHBIX (Harmpumep,
0a3bl JAHHBIX KaJlacTpa Oeperos).

Omnpeneneno, 4To JUIsi MOHUTOPHHTA OeperoB BOJAOXPAHMIIMIL U OTpakJiaro-
XX COOPY>KEHUH (1aM0) JOIKHBI BBIICIATHCS PENIPE3CHTaTUBHBIE YUYACTKU IPU-
OpexxHoit U OeperoBoii Tepputopun. [Ipu BeIOOpe XapaKTepHBIX PeNpe3eHTATHB-
HBIX YYaCTKOB YUUTHIBAIOTCS T€0JIOTUYECKHE, MOP(OJIOTHYECKHE U THPOJIOTHYE-
CKHE OCOOCHHOCTH OEperoBbIX CKIOHOB, MpPUYEM TPH BHIOOPE YYACTKOB
HAOIOICHUI TIPUMEHSIICS TIPEATOKEHHBIH HAMUA KOMITJIEKCHBIA KPUTEPUN OIHO-
POJHOCTH BBIOOPKH KOHTPOJIBHBIX CTBOPOB [ 1], cTpyKTypa KoTOpOoro

P = {Tun [HonTun((I)opMa CKJIOHEI)]}

riae P — koMnnekcHblit 0e3pa3MepHOil KpUTepui, MO3BOJISIIONIUN YUUTHIBATH TPO-
CTPAaHCTBCHHYIO OJHOPOAHOCTH ()parMEHTOB Y4acTKOB OeperoBOd JIMHUH, HEOO-
XOQMMYIO IIPH MPOBEICHHH CPABHHUTEIHHOI'O aHAM3a OOBEKTOB MOHHUTOPHHTA.
[TpoTsizKeHHOCTh Y4aCTKOB MOXKET ObITh pasiuuHasg. ONbITHBIM YTEM YCTaHOB-
JIEHO, YTO HAWTYYLIUM [IEPHUOJIOM MPOBEACHUS HAOIIOAEHUN SBJISIETCS BECHA WIIH
K€ NepUOJ peaeJocTaBHbIi (OKTAO0pb—HOs0ph). MHudopmarus, nonyueHHas B
pe3ynbTare CheMOK MO KakIOMY 00BeKTy, mociie 00paboTKH 3aHOCUTCS B Oa3bl
JAHHBIX, YTO II03BOJIACT B JAJIBHEHILIEM IIPOU3BOIUTE KOPPEKTUPOBKY PETPOCIIECK-
TUBHBIX IIPOTHO30B.

JlicTtaHIIMOHHAs IMarHOCTHKA C MUCIMOJIb30BaHueM coBpeMeHHbIX BIIJIA 006-
JIeT4aeT U YCKOPSIET MPOoIlecC MOHUTOPHHTA TPUOPEKHON 30HBI BOJOXPAHUITHUIIL, a
KpylHOMaciTabHass cbeMKa HanOoJiee yloOHa A7 OLCHKH M MHBEHTapU3aLlUU
COCTOSIHHSI OTKOCOB IIOIIOPHBIX COOPY>KEHUM U UX KpeIuieHuH (puc. 1).

Puc. 1. Jlepopmariiiin BepXOBbIX OTKOCOB O PaXIAOIEH JaMOBbI
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Puc. 2. BIIJIA - xBagpoxontep monenu DJI Phantom 3 Professional

B ocennuit nepuon 2019 r. Obuia 3KCIEpUMEHTAIBHO alPOOUMpPOBAaHA METO-
JIMKa perucTpauuu aedopmaiiud 6eperoBbiX CKIOHOB U OLIEHKH COCTOSIHUS 1aMO
00BalIOBaHHUs, a TAKXKE UX KPETUJIEHUSI C TTOMOIIh JJETKOTO OECITUIOTHOTO JIETaTe b~
Horo anmnapata (BIIJIA) — kBanpokonTepa. Mcmons3yeMblii KBaIpOKOITEp MOACIH
DJI Phantom 3 Professional ocHatien cucremoii nozutinonupoBanus GPS u mos-
BOJISIET ONy4yaTh BUJeo U oto HD kauecTBa B oH-n1aliH pexxume (puc. 2).

OnaMH U3 CHUMKOB y4acTKa pa3pyliaeMoro oepera, moJiydeHHbIH ¢ MCIOJIb30-
BAHUEM BUJI€OKaMepbl BEICOKOTO paspeutenust bBIUIA, npusenen Ha puc.3. B npo-
1[eCCe HATYPHOT'O SKCIIEPUMEHTa ObUIH TPOBEACHBI CheMKH OEPEeroBoil TMHUH 3a-
CJIaBCKOT'0 BOJOXpAaHUJIMIIA IPOTSLKEHHOCThIO 0K0j10 2000 M, orpaxiaroniux
J1amM0 TONBJIEPOB U UX OTKOCOB.

Puc. 3. 3acnaBckoe Bonoxpanunuie. Oro-3anagustii 6eper. Yyacrok Ne 4.
[Tonepeunuku Ne 1-3.
Ha mepennem miane — copMHpOBaHHBINM TOTOK HAHOCOB. BhicoTa chemku 50 M
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IlonydeHHBIC JAaHHBIC U MaTEPHAJIbl CbEMOK I103BOIMIN 3aK/IFOYUTh, UTO:

— perucTpanus ¥ HaONIOACHUE 3a Pa3BUTHEM IIpoliecca pa3pylICHUs ecTe-
CTBCHHBIX O€peroB BOAOXPAHUIMII M KPEIJICHUHA OTKOCOB AaMO U IIOTHUH C IIOMO-
1110 bIIJIA BO3MOXHBI U PEKOMEHIYIOTCS /I UCII0JIb30BaHus B benapycu;

— BO3MOXHO ITOJIYYEHHE HEOOXOANMBIX U IOCTATOYHBIX TOYHBIX U3MEPEHUI
JUHENHBIX AeopMaliii CKIIOHOB U OTKOCOB J1aM0 U IJIOTHH, a TAKXKE UX Kperlie-
HHUM ¢ noMoIbio BITJTA;

— 7151 OLIEHKH BJIMSHUS BOJHBIX OOBEKTOB Ha IMPHJIETaIOIME TEPPUTOPHU MO-
’KET UCIOJIB30BATHCS KOMOMHUPOBAHHAS CheMKa ¢ MHTerpaiueit Ha ocnose I'MC-
CUCTEM: CITYTHUKOBAsI BICOKOTO pa3perieHusl, OECTUIOTHBIMH JETaTEIbHBIMH all-
[apaTamM ¥ Ha3eMHasl.

Jlureparypa
1. JleBkeBuu, B. E. ['uapo-mMopdoaunamuka npuOpeskHOM 30HbI BOAOXPAHU-
muug I'OC benapycu / B. E. JleBkeBuu. — Munck: IIpaBo u skoHomuka, 2018. —
143 c.
2. JleBkeBuy, B. E. Kpemnnenue 0eperoB u BEpX0OBbIX OTKOCOB MO MIOPHBIX CO-
opy:xenuii runpoysnoB benapycu / B. E. JleBkeBuu. — Munck: BHTY, 2019. —
172 c.

VK 627.824
YciaoBus paspylieHusi KpeluieHUsi HU30BOI0 0TKOCA IPYHTOBOM IVIOTHHBI
NPH NepejuBe BOAbI Yepes3 rpedeHb

borocnaBuuk I1. M., EBnokumoB B. A., Hemepogen O. B.
benopycckuii HalMOHAIBHBIN TEXHUYECKUHA YHUBECPCUTET
Musck, Peciybnuka benapyce

Ha ocnose coemecmnozo paccmompenusi popmyavi Kpumuyeckux ckopocmel
C 2uodpasiIuyecKumMu napamempamu nomoka paspabomana pacuyemuds cxemd
onpeoeneHUs 6PeMeHl Ha4ala pa3pyueHus Kpenierus HU306020 OMKOCA epYHMO-
801l NIOMUNLL NPU nepeause 600bl yepes epebensv. Cxema npusa3ana K Hanopy Ha
epebHe pasmuleaeMoll NIOMUHbL, YmMo 04eHb YOOOHO Npu pacyeme pambvléed.

B npeanokenHON paHee METOAMKE pacuyeTa pa3MbIBa IPYHTOBOM INIOTUHEI IIPU
mepesiBe BOABI uepe3 IpedeHb [l] mpenmonaraeTcsi, 4YTO pa3MbIB HAYMHACTCS
cpa3sy »Ke ¢ HadaJloM nepenusa. Ha npakTuke ke Ha HU30BOM OTKOCE BCEra UMe-
€TCS KPEIUIEHUE, KOTOPOE pa3pyLIaeTcsl He cpa3y, a HEKOTOPOE BPEMS COITPOTHB-
asercs pa3mbiBy. Cxema nepesiupa npe/icTaBieHa Ha puUC.
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