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A. 1. bpakoBu4, acCCUCTEHT

MATEMATHYECKASA MOJEJIb PASMEINEHUA JATYUKOB KOHTPOJISA
ATMOC®EPHOI'O BO3J1YXA HA OCHOBE PEHIEHUS 3AJJAYHN O PACKPACKE I'PA®A

The mathematical model of the control sensors for the atmospheric air state arrangement on the ba-
sis of NP-difficult problem solution about the graph coloring is proposed. This model is differed from
analogs by the fact that the calculation speed for developed model is approximately two times higher.
The model can work with the maps sized to 100x100 cells, while analogs — with maps 50%50 of cells.
The model also differs by the presence of additional constraints for the sensors arrangement inside the
cluster, for averting the group of sensors in one place on the map, while the analogs place the sensors

inside the cluster randomly.

Beenenue. Jlns mpoBeneHUS MOHHUTOPHHIA
BBIOPOCOB 3arps3HSIONIMX BEIIECTB B aTMochepy
OT CTallMOHAPHBIX MCTOYHHMKOB BAXXHOC 3HAYCHUC
HMMEET BBIOOP HEOOXOIUMBIX TOYEK KOHTPOJIS IS
pasMeleHuss OaT4YUKOB, KOHTPOJIUPYIOIIUX CO-
JIep’)KaHre BBIOPACHIBAEMBIX BEIIECTB B aTMOCchepy
BOJIM3M CAaHUTAPHO-3aLIUTHON 30HBI IPEIIPUSATHS.
Yem Oornpliiee KOIMYECTBO JATYMKOB OYyAET ycra-
HOBJICHO, T€M TOYHEe OyIyT MOITy4YEeHHBIE PE3yiib-
TaThbI. OI[HaKO 9TO TAKIKC NPUBECACT K 3HAYUTCIIb-
HOMY YBCIMYCHHIO 3aTpaT, CBA3AHHBIX C UX YyCTa-
HOBKOW M TOCIEAYIONied 00paOOTKON IOTydeH-
HBIX pe3ybTaToB. TakuM 00pa3oM, palioHaIbHOS
pa3MelieHue TaTYMKOB KOHTPOJIS MO3BOJIUT CIKO-
HOMUTH 3HAYUTENbHBIE CPEICTBA.

Heo0xoauMoCTh OpraHu3aluu KOHTPOJS 3a-
IpsSI3HEHUsT aTMOC(EPHOro BO3JyXa B 30HE WHTCH-
CHUBHOI'O aHTPOMOTEHHOIO BO3ACHCTBUS OMpEAeNs-
eTcsl MpeABapUTEIbHBIMU SKCIIEPUMEHTAIbHBIMU
(B Teuenune 1-2 jer) U TEOPETHUECKUMHU HCCIEI0-
BaHUSIMHU C HCHOJB30BAHUEM METOAOB MaTeMaTH-
YeCcKoro M (PM3MYECKOro MojenupoBaHus. Takoit
MOAXO/1 TO3BOJISIET OLEHUTh CTEMEHb 3arpsS3HEHUS
TOW WJIM MHOM HPHUMECHI0 aTMOC(EPHOro BO3oyXa
B TOPOJIE€ WITH JIFOOOM JPYTOM HACEICHHOM ITYHKTE,
IIe UMEIOTCSl CTALlMOHAPHBIE U MEPEABUKHBIC HC-
TOYHUKHU BEIOPOCOB BPEIHBIX BEIIECTB.

OOBIYHO PACITONIOKEHNE HMCTOYHUKOB BHIOPO-
COB W WX TapaMeTpbl M3BECTHHI HMIU HX MOXHO
onpenenuTh. 3Has METeOPOJIOrMYecKHe IMoKasaTe-
JY, B TOM YHUCIIE «PO3y BETPOBY», MOXKHO C HCITOJb-
30BaHWEM MAaTEMAaTHYECKUX W (U3MUYECKHX MOe-
JIe paccuMTaTh MOJSI KOHIEHTPAIUH 3arps3HSIO-
IIUX BEIIECTB B aTMOC(HEPHOM BO3/IyXe IS JTFO00M
cutyauuu. Ho aleKBaTHOCTh MPUHATHIX MOAENIeH
peanbHBIM CHUTYaIlUsIM BCE PaBHO JIOJKHA TPOBE-
PATBCS SKCTIEPUMEHTAIBHO.

[Ipu pa3menieHUN TTOCTOB HAOMIOICHWHA TIpea-
MOYTEHUE OTJAETCS palloHaM >KWIJION 3aCTPOUKH C
HanOOIBIIIEH TUIOTHOCTHIO HACENICHNUS, T/I€ BO3MOXK-
HBI CITyYadl TIPEBBIIIEHUS YCTaHOBJIEHHBIX ITOPOTO-
BBIX 3HAYCHWI TMrHeHm4ecKkux mokazareneit TTK.
HaGmionernst OOMKHBI TIPOBOIUTHCS 33 BCEMH
NPUMECSIMHU, YPOBHU KOTOPBIX mpeBbimaroT TTJIK.
B o0s3aTenpHOM MOpSAIKE N3MEPAIOTCS OCHOBHBIE,
Hanbojee 4acTo BCTPEYAIOIIMECS 3arps3HSIONINC
BO3MIyX BEIIECTBA: IBUIb, JUOKCHUIl CEPHI, OKCH]I

yriiepoaa, OKCHABI a30Ta. BeIOOp Ipyrux BEmIecTs,
TpeOYIOIIUX KOHTPOJIS, OIpenensercs crenudu-
KO MPOU3BOJICTBA U BHIOPOCOB B JIAHHOH MECTHO-
ctu, yactoroit mpepsimenus [TJK [1].

B HacrosIiel cTaThe npeiaraeres s BbI0O-
pa MecT pa3MelleHHs AAaTYMKOB HCIIOJIb30BaTh
MOJX0/, OCHOBaHHBIH Ha pa3sMEUIEHHH IATYHUKOB
KOHTPOJISL 38 COCTOSIHHEM aTMOC(EpPHOIro BO3ayXa
Ha ocHoBe pemeHuss NP-TpyaHoil 3amaum o pac-
Kpacke rpada u moHsTHA «Ki1actep». OCHOBHBIC
MoAXoJpl K peuenuto NP-TpynHoi 3aiadu o pac-
Kpacke rpaga omucanbl B [2]. B [3] mpeanoxen
METOJI Ha OCHOBE MPOEKTUBHBIX T€OMETPUN U TI0-
nei T'amya, rae ykazaHo, 4TO JATYUK KOHTPOJIA
pacnonaraercad BHYTp U kiactepa. OJHaKO OJHUM
U3 HEJJOCTATKOB JAHHOTO METOAA SBISAETCS TO, YTO
Ha HAYaJbHOM JTare CO3JaHusl METOAWKU cOopa
MHGOPMAIUH O 3aTrps3HEHUH OKpY’KalolIel cpeabl
HEo0XO/IMMO pacroyiaraTh MaTeMaTHUECKOW MoJie-
JIBI0 3arpsi3HEHUS TEPPUTOPUU pacCMaTPUBAEMBIM
BEIIECTBOM, KOTOpas HMMHTHpOBaja OBl IpOIecC
HM3MEPEHHsI KauecTBa BO3AyXa B IPU3EMHOM CIIOE
atMocepbl B JIIO0OH 3aJaHHON TOUYKE OOJIACTH.
Jliia mommydeHust Mol HeoOXoAuMO pa3paboTaTh
WH(OPMAITMOHHYIO CEeTh, B Y3JIaX KOTOPOH JIOJIXK-
HBI COJIEPIKATHCS TAHHBIE MHOTOJICTHUX HaOJFOJIe-
HUM B 3aBUCUMOCTHU OT KaJCHAAPHOTO BPEMEHH,
MOTOAHBIX YCIOBUH, BETPOBOTO PEKUMA U APYTUX
(haxtopoB. Takum oOpa3oM, Mpu OTCYTCTBUH JaH-
HBIX MHOTOJIETHUX HaOJIOACHUN Takas MOJIENb He
MO3BOJISIET PelIaTh TpeOyeMyto 3a1ady.

OcHoBHast 4acth. C menpio Gopmann3anuu
MIPOIEAYPHI TIPUHATHS PEIIeHUs: 0 TpedyeMoM Ko-
JTUYECTBE HCTOYHUKOB MH(POPMAIINH JUTS OTTHCAHUS
3arpsi3HEHUsS]  TEPPUTOPUU  KyIBTYpPHO-TIPOMBI-
[IUIEHHOTO KOMIUIEKCAa C 3aJaHHOH TOYHOCTHIO, a
TakKe UIsl BBIYMCICHUS KOOPAWHAT WX paIyo-
HaJbHOTO pPa3MeENIeHUs TMPEINIOKEHO paccMaTpH-
BaTh HEKOTOPYIO 3aMKHYTYIO 00JacTh S, 3a1aBae-
MYIO MacCHBOM TIap CMEXHBIX TOYEK TPAHHIIBI 00-
macta M = [(x;, y»)], i =1, 2, ..., n. Obmactb S Mo-
KEeT TPEACTaBIATh COOOH, HANpHMep, CAaHUTApPHO-
3aIMMTHYIO 30HY TPEINPHUSTHSA, 30HY BIUSHUS, a
TaK)ke KOHTYp KapThl TOPOAa, YTO MO3BOJSET BU-
3yaJbHO COOTHOCUTBH YYaCTKH 00IacTet S ¢ MecTo-
MOJIOKEHUEM KOHKPETHBIX TPAHCIIOPTHBIX MAarucT-
paJieid, TPOMBINIUIEHHBIX WA KyJIbTYPHBIX 00HEKTOB
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Ha Teppuropun Komiuiekca [3]. Ha HadampHOM
JTare Co3MaHMWsI METOAWKH cOopa WHQOpMAIUU O
3arps3HEHUH OKPYXKalolied cpeasl HeoOXOoauMo
pacronarath JI00 MaTeMaTHYECKOH MOJIEIbIO 3a-
TPS3HEHHS TEPPUTOPHH TOpojia pacCMaTPUBAEMbIM
BemecTBoM Z = fiF, F>, ..., F}), KoTOpasi HMUTH-
poBaia Obl MpoIecC U3MEPEHUsT KauecTBa BO3IyXa
B MPU3EMHOM CJI0€ aTMOCc(ephl B JIH000H 3aaHHON
TOYKe 00JyiacTH S, 100 KOHKPETHBIMU YUCIIOBBIMU
3HAa4YCHHUSIMHU HpHSeMHOfI KOHICHTpalluKu 3arpsas-
HAOIIINUX BEIICCTB.

MOXHO BBIAEIUTH CJIEAYIOIIUE 3Tambl pelle-
HUSl 3a/la4qd ONpeeNieHus] ONTHMAIBHOro 4YHcia
JaTYNKOB MW PAIMOHAJIBHOI0 MX pasMCIICHUA Ha
TEPPUTOPHH TOPOJIA, JJIsi KOTOPOro pa3padaThiBa-
eTcsl CHCTEMa MOHUTOPUHTA:

1) BbIIENEHUE 3aMKHYTOH oOsactu S dax-
TOPHOTO TPOCTPAHCTBA, T'PaHMIIBI KOTOPOH ompe-
JEIAIOTCSL KOHTYPOM KapThI-CXEMbI KYJIBTYPHO-
IMPOMBIIIIJICHHOT'O KOMIIJICKCA,

2) BBIOOp M 0OOOCHOBaHWE 3HAYECHUS EBKIIH-
JIOBOM METPHKH d, ONPEAEISAIONEH TOYHOCTD OIH-
canus obnactu S

3) 3amomHeHue siueeK UU(POBBIMU 3HaUe-
HUSIMHU TPU3EMHON KOHI[EHTPAIUU 3arPS3HSIONIETO
BEILIECTBA:

- _ . 2 r .
Vo=V Vi e Vs @)

4) ompezneneHne EBKIUAOBA PACCTOSHUS Me-
KLy TUSHKAMU dqp) )

d @

(aB)Ex) ~

t

k kN2
Z(Va,ﬁ _Vé,x) :
k=1

3HadeHUs €BKJIMJIOBA PACCTOSHUS MOXHO HC-
MOJIL30BaTh JIJIsl pa3dueHust obiactu S Ha Kiacrte-
pHI (30HBI), IPENCTABIISIONINE HEKOTOPBIE TUIIOBHIS
obnactu 3arpsisHeHus. Ha ocHoBanuu S, p, d ctpo-
urcs 0,1-marpuna B = [b;], Takas, yro b; = 1B
TOM U TOJBKO B TOM Clly4ae, KOrJa paccTOsSHUE d;
MEX]y ssuelikaMu i U j He IpeBocxomuT d, u b; = 0
B IMPOTUBHOM CITydae.

[Iponienypa ompeneneHuss HEOOXOIUMOTO YHC-
Jla JATYNKOB M PAIMOHATIHHOTO UX pa3MeIIeHHUs Ha
WCCIIEyEMOW TEPPUTOPUN ISl OIIEHKH IKOJIOTH-
YecKoi OOCTaHOBKH C 3aJJaHHOH TOYHOCTHIO CBO-
JIUTCSL K pElIeHNI0 u3BeCcTHOU NP-TpyaHol 3amaumn
0 packpacke rpacda, anTOpuTM pEIIeHUs] KOTOpPOH
ommcaH B pabore [2]. Teopernuecku NP-tpymHas
3ala4ya MOXKET OBITh CBeleHa K MHOTOKPaTHOMY
PEIIEHUIO ee CIEHAIbHOTO BapuaHTa.

1.CTapToBOif TOYKOH alropuTMa pEIICHUS
3a/a4n SABJSETCS BHIOOP M OOOCHOBAaHWE BEINYH-
HBl OTKJIOHEHHMA Ap-H KOOPAMHATBHI BEKTOPA Vj
OTHOCHTENBHO fAnpa kmactepa. Takum oOpazowm,
STMEHKY MONaAaroT B ONWH U TOT K€ KJIacTep, eCIu
pacCcTOSIHHE MEXTy HUMH 110 Ka)KI0i KOOpIuHATe
HE TPEBBIIAET COOTBETCTBYIONIETO OTKIOHEHUS
Ap (n =1, t). Ha ocHOBaHHWH 3TOTO CHCTEMAa IT0-
Jy4aeT pelleHrne W CPaBHUBAET €r0 C ONTHMAaIb-
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HbIM 111 NP-rmonHOHM 3a1au Win ee CreuuagbHo-
ro BapHaHTa.

2. Ctpoutcst MaTpuIia B, B KOTOPOH 3aIloiTHE-
HUE CTPOK W CTOJOIIOB MPOWCXOIUT CIEAYIOIIHM
obpaszom. Ecim Ha kapre-cxeme B sdelikax i W j
3HAYEHUS] MPU3EMHBIX KOHI[EHTPAIUH 3arps3HAI0-
IIEro BEIIECTBAa OTIMYAIOTCS Oojiee 4yeM Ha d, TO
b;=1, unaue b; = 0.

3. ®opmupyercss MaTpuiia B’ HCKITIOUCHUEM W3
B cTtpokm, conepamield MaKCHMaIbHOE KOIHYECT-
BO €IWHMUII. 3aTeM TpeOyeTcsl BHIYEPKHYTh M CTOJI-
Oenr ¢ oMHOMMEHHBIM HOMepoM. Mckmrodenue He-
00XOAMMO TPOBOAMTH A0 TEX MOp, MOKa MoaMaT-
pulla HE IpEBpaTUTCA B HyJeBy0. Kak Tonbpko 310
MPOM30III0, HOMEpPa CTPOK HIIM CTOJOIIOB OTHO-
CATCSl K aHAJIOTMYHOMY KJIacTepy, KOTOpOMY IpH-
CBaMBAETCs MEPBbII NOPSAKOBBIM HOMED.

4. BbIuepKUBaIOTCSl 3TH CTPOKH M CTOJOLBI U3
HMCXONHOW MaTpulbl B. Eciu noiy4yuBIIascs Mart-
p Ala SABJISETCS HYJEBOM, TO KOJIWYECTBO KJacTe-
POB paBHO ABYM: SYEHKH, OTHOCSAIMECS K MEpPBO-
My KJacTepy, HaiiieHbl Ha MpeAbLAyIIeM dTane, a
HOMeEpa siYeeK, OTHOCSIIUECS KO BTOPOMY KilacTe-
Py, — OTO COOTBETCTBEHHO HOMeEpa CTPOK WU
cTonOuoB HyneBod Mmarpuubl B. Ecin momy4ms-
nrasics MaTpHIa He SABISIETCS HYJIEBOM, TO He00Xo-
JUMO TIOBTOPUTH IMYHKTHI 3 1 4.

5. HeoOxonuMo pemuTs 3aaady BbIOOpa ONTH-
MaJbHOIO MECTa pa3MelIeHHs JaT4MKa KOHTPOJIS
BHYTpHU siUeeK, 0Opa3oBaBLIMX KiacTep. Pemienue
MOXeT OBITh Pa3HBIM: HalpHMep, HayaTh C KJia-
CTEpOB, COAEPX AIIMUX TOJIBKO OAHY SYEHKY, a 3a-
TEM PaccTaBIIsATh UX TaK, YTOOBI IATYUKHU, 1O BO3-
MOYKHOCTH, HE paclolarajiich B COCETHUX sUeH-
Kax [2].

OCHOBHBIM OTJIMYMEM JAHHOIO METOAa pas-
MEIIIEHUs ITYHKTOB KOHTPOJIA OT MMEIOIUXCS aHa-
JIOTOB SIBIISI€TCS TO, YTO JUIS €r0 UCIOJIb30BAHMS HE
TpeOyercss Hanu4yue JaHHBIX O MHOIOJETHHX Ha-
OMIOACHUSX pacCHpeneyieHus] 3arps3HIOLMX Be-
IIeCTB B aTMocepe W MaTeMaTHYEeCKUX MOojemnei,
OIMHCHIBAIOMINX 3arpsi3HEHUE Ha BBIICIEHHOW Tep-
putopun. Kpome toro, Hanpumep, B paborax [3]
UMeIach BO3MOXHOCTh BBIOOpA MECT pa3MelleHHs
JATYMKOB TOJIBKO HA TEPPUTOPUH TOpoja MuHCKa.
[Ipemnaraemplii METOA MO3BOISET PEIIATh MTOCTAB-
JICHHYIO 3a7[a9y Ha JT000i TeppUTOPHH.

Jia mpoBefieHns BBIYMCIUTENHFHOTO AKCIEpH-
MEHTa BO3bMEM CaHWUTAPHO-3aITUTHYIO 30HY TIPe-
npusitast pazmepom 100x100 m. KomnuectBo pas-
OMeHui 1Mo Ka)KIOMY HaIPaBIICHHIO OJWHAKOBO H
cocraBisieT 4 KIeTkH 1o 25 M. B kaxmoil suelike
MIPEIBAPUTENBHO PACCUATAHBI 3HAYEHHS KOHIICH-
TpalMil JMOKCUJA a30Ta B KaXKI0H TOUKE Ha KapTe-
CXeMe TPH CIIyJ9alHbIX 3HAYEHUSIX MeTeornapaMmer-
poB. 3amada 3aKIIOYaeTCs B HAXOKICHHH OITH-
MaJbHBIX MECT Pa3MEIIEHUs MaTINKOB KOHTPOJS
JUTST TIOCTIEAYIOUIEr0 MOHHUTOPHHTA OKpYKaromieit
cpebl B palloHE CAaHUTApPHO-3aIIUTHON 30HBI TIPO-
MBIIIUIEHHOTO TIpeanpusTus. JlomycTum, 4To B pe-



3yJIbTaTe BHIYMCICHUS 3HAYEHHUS MPHU3EMHBIX KOH-
LIEHTpallMii JMOKCHAAa a30Ta B KaxkJoW s4ehke
PaBHBI IPEICTABICHHBIM B Ta0I. 1.

Tabmuma 1
Kapra-cxema ¢ paccUMTAHHBIMH 3HAYEeHUSIMHU
KOHIIeHTPALHii, mr/m®

Homep koopauHaTh 1 2 3 4
1 0,7 104 1] 09| 08
2 0,510 1] 02] 04
3 0,6 | 0,7 | 0,5 ] 0,3
4 09 102109 | 0,6

3amaguM HYMEpalMI0 SUYeeK Ha KapTe-cXeme,
Kak JTO IOKa3aHo B Ta0iI. 2.

Tab6muma 2
KapTra-cxeMma ¢ Hymepaumei sueek

aHAMM3WPOBAB JIAHHBIE PACCYXKICHUS, TPUMEM
3HAa4YeHUE EBKJIMO0BA paccTosHUs paBHBIM 30%,
T. €. Pe3yNIbTaThl, UMEIOIINe OOJBIIee PacXoxKie-
HUE, OTHOCSTCS K Pa3HBIM KJIACTEpaM.

Ha cnenyromem stamne ¢popmupyem Matpuiy B,
TaKylo, 4TO €CJId Ha KapTe-CXeMe B sUelKax [ U j
3HAYEHUS KOHIIEHTPAINH 3arPA3HSIONIEr0 BEIecT-
Ba OTIMYAlOTCs Oonee yeM Ha d, To b; = 1, nuHade
b;= 0. PesynpTat npencrasieH B Ta0i. 3.

Haxogum cTpoky, comepramiyio HauOombliee
YHUCIIO €IWHUII, B HAIlIEM CITydae — 3TO CTpoKa 7, U
BBIUEPKUBAEM €€ M COOTBETCTBYIOIIUI el cTonoerr
W3 JaHHOW Martpullbl. B pe3ynbTaTe mnojydaem
MaTpuiy 0e3 7-ii cTpoku u 7-ro cronbua. [anee
OIIATH HAXOJUM CTPOKY C MaKCHMAJIbHBIM 4YHCJIOM
enuHUIl. JT0 cTpoka 14. BeraepkuBaem ee u COOT-
BeTCTBYIOLMH 14-i cronberr. Ornepaiuo moBTops-
€M [I0 TeX IIop, II0Ka He MOJIyYUM HYJIEBYIO MaT-
puity (tadm. 4).

Homep koopauHatsl 1 2 3 4
1 @ . a5 Py Ta6np‘1‘ua 4
5 P 26 27 s Bunx maTpuns! B nociie Becex nmpeodpasoBaHuii
3 Ay ajo ap ain HOMep STYCHKH ay as ay ayo [25K] ais
4 as aig ais die a 0 0 0 0 0 0
a; 0 0 0 0 0 0
Janee HEOOXOAMMO ONpeNeNuTh 3HAaYCHUE as 0] 0J0] O 0 0
SBKJIMJIOBA PACCTOSHUS d, T. €. YUCIIO, HA KOTOPOE ao 0] 010 0 0 0
OyAyT pa3nuyaThCs pe3yabTaThl JJIsi OTHECCHUS UX ags 0 0 0 0 0 0
B pa3lIM4yHbIC KJIACTEPhl. ITO YUCIO AODKEH 3aja- ais 0 0 0 0 0 0

BaTh 3KCIEPT, PyKOBOACTBYSCH IIPH ITOM TEM, UYTO
9YeM MEHBIIE 3TO YUCIIO, TEM B UTOre OoJbIee KO-
JMYECTBO JATYUKOB MOHAJOOUTCS Ui MOHHUTO-
pHHra U TeM TOo4yHee OyayT pe3ynbTaTbl. OAHAKO
MaJjoe 3HauYeHHE EBKJIMI0BA PACCTOSIHUS IPUBEAET
K HEOOXOIMMOCTH YCTaHOBKH CITUIIKOM OOJIBILIOTO
KOJINYECTBA JTATYMKOB U BO3PACTAHHUIO CTOMMOCTH
MPOBEJCHNS TOCIENYIOIEro MoHuTopuHra. [Ipo-

Homepa cTpok mim cTONOIOB yKa3blBalOT Ha
TO, YTO SYEHKH C AaHHBIM HOMEPOM MONAJaloT B
nepBbIi Knactep. 1o Homepa 1, 3, 4, 10, 13 u 15.

Jns HaxoXAeHWs MPHHAJISKHOCTH OCTaB-
HIMXCA S4YeeK K OINpeIeNieHHBIM KiacrtepaM Io-
CTpOMM HOBYIO MaTpully B, He couepxalyo
CTPOKHU U CTOJIOLBI C 3TUMU HOMepaMH (Talir. 5).

Tabmnma 3
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Tabmuma 5
Bun maTpuns! B nociie BTOporo npeodpasoBaHusi
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AHanmornyHele IEHCTBUA 110 YIAJICHUIO CTPOK U
CTOJIOIOB, COJEPKAIINX MAKCUMAIBHOE KOJTHUYECT-
BO €JMHHUII, TPOBOJIUM U C JaHHOU MmaTpuuei. Hy-
JieBasi MaTpHUIla B 3TOM CIIydae COJEPXKHUT B cebe
CTPOKH U CcTOJOIBI ¢ HOMepamu 5, 11 u 16. lan-
HEBIC STYEUKH OTHOCSTCSI KO BTOPOMY KJIaCTepy.

Hogas matpura B 0e3 siueek 5, 11 u 16 npen-
cramjieHa B Ta0a. 6. [Tonyuyaem, 4To siueliku ¢ HO-
Mepamu 7, 12 u 14 oTHOCATCS K TpeTheMy Kila-
crepy. [IponenaB Bce mocnenyrouiye AecTBHS,
MOJIy4aeM, YTO K YETBEPTOMY KJIACTEPy OTHOCAT-
ca sueliku 2 u 8. K maToMy — sdelika 6, K 1mecrTo-
My — sueiika 9. Ha kapre-cxeme kiactepbl 000-
3HAYCHbI COOTBETCTBYIONIMMH PUMCKUMH IUdpa-
MU (Tabm. 7).

Tabmuia 6
Bun maTpunsl B nociie TpeThero npeodpazoBaHus
Hmfep ay | de az as | dyg | din | dig
STYEHKH
a 0 1 1 0 1 0 1
as 1 0 0 1 1 1 1
a; 1 1 0 1 1 0 0
as 0 1 1 0 1 0 1
ay 1 1 1 1 0 1 1
ap 0 1 0 0 1 0 0
a4 1 1 0 1 1 0 0
Tabnuma 7
Kapra-cxema ¢ TekymuMHu KJacTepaMmu
Howmep xoopanHaTsI 1 2 3
1 I 1\ I I
2 II \ 11 1\
3 VI I II 11
4 I III I II

Ha mocnmeqaem aTane HEOOXOAUMO BBIOPAThH, B
Kakyl0 M3 s9eeK Kiacrepa CleJyeT IOMECTHTh
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JaTyiK. PeKoMeHIyeMbIM TIPaBUIIOM SIBISICTCS
pasMellcHue JaTYUKOB B HECMEXHBIX sYCHKaX,
HaYMHAsl C KJIACTEPOB C HAWMEHBIIMM KOIHYECT-
BOM siueeK. B HameMm ciydae 3TO p aMelleHue
MMeeT BUJI, TIPEICTABICHHBIN B Ta0II. §.

Tabmuma 8
Kapra-cxema ¢ HTOroBbIM pa3MellleHHEeM JaTYHKOB
Homep koopanHaThl 1 2 3 4
1 |
2 \Y IV
3 VI
4 111 11

3akarouenue. [lpeanokeHa mareMaTHUecKas
MOZIeIb Pa3MEUICHUs JaTYMKOB KOHTPOJIS 32 CO-
CTOSIHHEM aTMOC(EpHOro BO3JlyXa Ha OCHOBE pe-
meHuss NP-TpynHOM 3amaum O packpacke rpa-
(ha [2], oTinyaromiascs OT aHAJIOrOB TEM, YTO CKO-
POCTBb pacyeroB IO pa3paboTaHHONW MOETH MpPHU-
MEpHO B 2 pa3za Bblle. MoJens MOXKeT paboTath ¢
kaptamu pazmepom g0 100x100 saeek, B TO Bpems
KaK aHajioru — c kapTamu 10 50x50 sueex. Mo-
JACJIb OTJIMYACTCA HAaJIMYUEM JOIIOJIHHUTCIIbHBIX OI-
paHMYEeHWH Ha pa3MelleHWe IaTYAKOB BHYTPH
Kjactepa Ui MPEAOTBpAIICHHUs TPYHNIHPOBKH
JaTYNKOB B OJHOM MECTE€ Ha Kap Te-CXeme, TOraa
KakK B MOJEJSIX-aHaJorax JaT4YhKH BHYTPH Kilacrte-
pa pacmonararoTcs CIIy4ailHbIM 00pa3oM.

[Ipu pemennn 3amaum pa3MelieHUs IaTYNKOB
Ha 3aJaHHOW TEPPUTOPUH OBUIO MOIYYEHO, YTO Ha
OCHOBE TPEIBAPUTENBHO ONPENEIIEHHOTO EBKIIH-
JIOBA PACCTOSIHUA HEOOXOJUMO PAa3MECTUTh IIECTh
JaTYMKOB KOHTPOJIS 32 COCTOSTHHEM aTMOC(hepHOro
BO3/lyXa B pailoHe, OrpaHUYEHHOM O0IaCThIO KaX-
JIOrO M3 ILECTH KJIACTEPOB.
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