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AHHOTAUMSA

Pa3zpaboTaHna UMUTAIMOHHAS MOJENb JUIS aHAIHM3a M PErYJIUPOBaHUS IUIOTHOCTH IMEIICXOJHBIX ITOTOKOB, odepencii B
asponiopty. IIpu co3aanum MOIENId UCIIOIB30BAMCH BO3MOXHOCTH 0a3bl qanHbix Anylogic: memexoHas 6ubIHoTeKa,
CPEeJICTBa areHTHOTO MOJICIIMPOBAHUS, BU3YAIU3aIlMKi U cOopa cTaTUCTUKU. MoJiellb 0a3upyeTcs Ha aHAIHU3€ PAcIojio-
JKCHHS, PabOTHI CITY’)KO ¥ BO3MOXKHBIX MEPEMEIICHUN MacCa)kUPOB B POCTOBCKOM aspornopty [lmatoB. OHa mO3BOJISIET
BH3YQJIBHO M KOJUYCCTBCHHO OLICHUTH IJIOTHOCTh MOTOKOB MENICXOJI0B M HAJIMYUE O4Yepeel B 3aBUCHMOCTU OT HC-
MOJIb3YEMBIX PECYPCOB U pacnucaHusi peicoB. McnbiTaTenbHble MPOrOHBI MOJENH MOKa3aiu €€ BaJIUHOCTh, BOZMOXK-
HOCTb NPUMCHCHHSA Ha MNPAKTHUKEC JJId IMOBBIIICHUA KadYC€CTBa O6CJ'[y)KI/IBaHI/IH macCaXupoB. MO}IH(i)HKaHI/II/I IIO3BOJIAT
HCIOJIB30BATh €€ B APYTHX ACHCTBYIOIINX a3pPONOPTax U IPU MPOESKTHPOBAHIH HOBHIX.

KroueBble ¢j10Ba: perynnpoBaHUe IIIOTHOCTH TEMIEXOHBIX TIOTOKOB, BHYTPEHHHUH MEMEXOAHBIH TpaHK asporopTa,
poctoBckuii aspornopt Ilinaros, nBeTOBas HHAMKALMS OTIIPABIICHUS pelica.

Jos uutupoBanus. Tumrykos /I.1O., Barypura H.IO. ImuranmonHoe MonenupoBaHHE OOCITY>KHBaHHS IAacCaXKHPOB
B adporopty. Monoodoii uccieoosamens [ona. 2024;9(3):69-74.

Simulation Modeling of Passenger Service at the Airport
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Abstract

A simulation model has been developed to analyze and regulate the density of pedestrian flows and queues at the
airport. When creating the model, the capabilities of the Anylogic database were used: pedestrian library, agent-based
modeling, visualization and statistics collection tools. The model is based on the analysis of the location, operation of
services and possible movements of passengers at Rostov Platov Airport. It allows you to visually and quantitatively
assess the density of pedestrian flows and the presence of queues, depending on the resources used and flight schedules.
Test runs of the model showed its validity and the possibility of application in practice to improve the quality of
passenger service. Modifications will make it possible to use it at other existing airports and when designing new ones.

Keywords: regulation of pedestrian flow density, internal pedestrian traffic of the airport, Rostov Platov Airport, color
indication of flight departure
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BBenenue. MIMuTannoHHOE MOJCIHUPOBAHUE MO3BOJSIET CO3/aTh BUPTYalIbHBIC MOJCTH PEATBHBIX CHCTEM U MpO-
neccoB. C 3TOW LIENIbI0 MOXHO HCIONB30BaTh, B YaCTHOCTH, TAKOH MOIIHBIA, MHOTOMApaJUrMalbHBIA pecypc, Kak
mwiatdopma Anylogic [1].

NMuTAMOHHOE MOJICTMPOBaHKE TPOIECCca MePeMEIICHHH, PETHCTPAIHH, JOCMOTPa B a3pOIOPTy — aKTYalbHBIH
HWHCTPYMCHT TOBBIIICHHUs KauecTBa M 0E30MaCHOCTH OOCITYKHUBAHHUS MACCAKHUPOB. A3POMOPTHI MOTYT €ro 3a/eHCTBO-
BaTh, 4YTOOBI 3Q(PEKTUBHO paboTaTh B YCIOBUSIX PACTYILErO MacCaKMPOOOOPOTa, ONTUMH3UPOBATH PECYPCHl U IUIAHH-
pOBATh MEPEBO3KH.
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ABTOpBI TIPEJICTABICHHOW CTAThH MPOAHATM3UPOBAIN HAY4HbIC MyOnuKaimu o npumenenun Anylogic st moaenu-
poBanust a3ponopToB. OIHUM U3 TJIABHBIX HCTOYHHUKOB JUIS TIPOBEIEHNS JAaHHON Hay4YHOM paboTh cTajo mocobue [2], B
KOTOPOM OIKCaHa MOJIENb PETUCTPALH U JOCMOTpPA IacCaXHpOB B a’sponopTy. VcciuenoBaH MoTeHIMAI MOJIEIH, BbI-
SIBJICHBI HEJJOCTATKHU, KOTOPBIE HCKAXKAIOT MPECTABICHHE O PEaTbHOM MacCaKUPOIIOTOKE.

[Ipu mpoBeneHNU Hay4HBIX M3BICKAHWI NPUHAMAIM BO BHUMAaHUE TAaKKe CBEIEHMS 00 MMUTAIMOHHBIX MOZEISIX
pacrpeeneHus maccaKupOIIOTOKOB [3], TpPaHCIIOPTHBIX MpoIeccoB [4] u onrruMu3aIu paboThl aspormopra [5].

OTMeueHO NPENMYIIECTBO IIAaT(OPMbI — CO3/IaHHUE JIETKO MOACP)KUBAEMBIX MOJIENIEH O3 MPUBJICUSHHS IOTIOJTHUTEIb-
HBIX TIPOrPaMMHBIX cpezicTB. [TokazaHa BO3MOXHOCTB JETAM3aLMH MOACIH B COOTBETCTBUH C PEATBLHBIMH YCIIOBHSMU.

Crietyer moa4epkHyTh, 4TO pa3paboTka TpeOyeT ydera MHOrMX (hakTopoB, ocoOeHHOCTeH npeanpusaTrii. HeBo3MoxxHO
€O311aTh YHHUBEPCAIbHOE PELICHHE, MOIXOIIIee LIl BCEX a3poropToB. Moienb H0KHA OBITh IPUOIKEHHOMN K 3alaHHBIM
PCaTbHBIM YCIIOBHSM, 00ECTIEYNBATh HATJISIHOCTD MPH aHAIIM3E IPOLIECCOB 00CITYKUBAHHS TTACCAXXUPOB M CAMOJIETOB U IIPH
9TOM OCTaBaTHCS OTKPBITOH U1 MOAM(DHKALHL. DTHM 00YCIIOBIICHA aKTYaJIbHOCTh IIPEICTABICHHOM CTAaThH.

Henb nanHOU paboThl — cO3/JaHIe UIMUTAIMOHHON Moesu Ha miatdopme Anylogic amst aHanu3a U peryJTupoBaHust
IUIOTHOCTH TEIIEXOHBIX TIOTOKOB, OUepeiell 1 PeCypcoB B pOCTOBCKOM asponopty [Tnaros.

OcHoBHas yacTthb. [Ipn pazpaboTke MoaeNM NPUHATHI IPUBEACHHBIE HIDKE TOIYIICHHMS:

— IaccaXXupbl IPUOBIBAIOT B a9POIIOPT C 3a1aHHON HHTEHCUBHOCTHIO (WM B COOTBETCTBUH C PACIIMCAHUEM PeiicoB);

— HCIIOJIB3YIOTCS pa3Hble KJIACChl 00CITyKUBaHUsI (HAIPHMeEp, €CTh ONpe/ieJICHHbIE YCIOBHS Ul HHBAJIHU/OB, Iacca-
KHPOB DKOHOM- 1 OHM3HEC-KI1acca);

— TIOCIIE PETUCTPALMH U IOCMOTPa (M3BECTHO MPUMEPHOE BPEMs STHX MPOLIECCOB) MACCAKUPBI EPEXOISAT B 3aJ1 OXKHIAHNUS;

— BpeMs [OCaJKH ¥ HOMep BBIXOJa 3a/IaHbl B COOTBETCTBUH C PACIIUCAaHHEM PEHCOB,;

— OrpaHWYEHO KOJIMYECTBO COTPYJHHUKOB adpOIIOPTa, 3aHATHIX PErucrpanueid U nocMorpoM. K tomy xe u3-3a 4a-
CTOTBI PeHiCOB BO3MOKHBI OYEPE/IN U BBICOKAs IUIOTHOCTH [IACCAXKUPOB B 3aJIaX OXKUAAHUSL.

st MOoIenupoBaHKs MOTOKOB IMACCAXKUPOB MCIIOJIB30BANH Meliexoquyr oubmuorexky Anylogic. C ee momounso
MOKHO OITUCATh JIOTHKY ABM)KCHUS JIIOACH B a9pOINOPTY HPH PETHCTPaLlM, JOCMOTPE M B 3aje OKHUIAHHUA. DTO I03BO-
JSIeT BU3YAIM3UPOBATh MOJIENUpyeMblil rpornecc. Emie onHa BO3MOXKHOCTH IEIIEXOJHOM OMOIMOTEKH — cOOp CTaTH-
CTHKH O IUIOTHOCTH IEIMIEXOAHOTO TpadHKa B Pa3HBIX TOYKAX adponopTa. JJaHHbIe CBEIEHUS UCTIOIB3YIOTCS, B YaCTHO-
CTH, JUIS TOTO, YTOOBI TOHSATH:

— CMOT'YT JIU CEPBHCHI CIIPABUTHCS € MOTEHIIMAIBLHBIM POCTOM Harpys3KH,

— KakK JIOJTO MENEeX0 bl OCTAIOTCSl Ha ONPE/ICNEHHBIX YU9acTKaxX MapIpyTa,

— Kakue MpoOJIeMbl MOTYT BOSHUKHYTh IIPH NIEpPEIIaHNPOBKE HHTEphepa U T. A.

[TpoekTupoBaHe MOJIENIM HAYMHACTCS C CO3/IaHUsI CXeMbl aspornopTa [1naroB. 3a ocHOBY B3siiiM cxeMsbl 1-ro u 3-ro
sraxeit (puc. 1).

a) 0)
Puc. 1. Cxema aspomnopra [Tnatos: @ — 1-if atax, 6 — 3-if aTax

Cxema Mozenu adporopra (puc. 2) co3iaHa ¢ IIOMOIIBIO 3JI€MEHTOB Pa3METKH MPOCTPAHCTBA MEMIEX0IHOW OMOIHO-
Tekd. OHa He TOJHOCTBIO COBHAJAeT C INIAaHUPOBKOH a’pomopra IlnatoB. Tpu 3Taxa cBeIM K OJHOMY, TaK KaK I
OIMCAHUS JIOTUKH MTEePEeMEIIeHUI acCaXUPOB YHCIIO dTaXKEH He HMMeeT NPUHIUINAIBHOTO 3HaueHus. [Ipu atoMm B 00e-
UX CXEMax COBIIAJAIOT MECTa PAcHONIOKEHHS CIy:KO.
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Puc. 2. Cxema monenu asponopra: 1 — mecto npubsitus (arrivalLine); 2 — croiiku peructparmu (checkInServices);
3 — kouTpob Ge3onacHoctH (securityCheck); 4 — 3ona oxumanus (pedWait);
5 — rypuuker u Hakonutens (pedService); 6 — BIX0/ Ha MOCAJKyY, Wi TeifT (gateLine)

Mecro npubsiTus (arrivalLine) u BeIxon Ha nocanaky (gatelLine) — 3To 3JeMeHTHI pa3MEeTKH MPOCTPAHCTBA «Ileje-
Bast TMHUS». OHA UCTIONB3YETCS B MOJICISIX JJIS 3aJJaHUS CIIEAYIOIINX 3JIEMEHTOB:

- MecTa MOsBJIEHHs MEMIEX0I0B B MOJIEMPyeMoii cpeie (B o0bekTe PedSource);

- 1enH nepeMelteHus nerexonos (B oobekre PedGoTo);

- MecTa okuaanus nemniexona (B oobekre PedWait).

B nenom peub uaeT o npoxozaax, 4epe3 KOTOpbie MacCaKUphl MOMAIAI0T B 3/[aHNE adPOIOpTa, a 3aTeM OTIIPABIISIOT-
cs Ha pelic.

Tpu cepBuca MoIenu MPEANONaraloT HaJdmdue odepeneid. ITo croiiku peructparmm (checkInServices), KOHTpOIb
6esomacHocTH (securityCheck) u Typruker (pedService). B Moaenu, kak M B peabHOCTH, TTACCAKUPBI MOTYT CTOSTH B
oyepelsx U TPaTUTh BpeMs Ha JeHCTBHS, CBsI3aHHbBIC C paboTOM ciryk0 asponopra.

B 6noke «30Ha oxupanus» (pedWait) momu mepexonsT B 3alaHHOE MECTO M IPOBOIAT TaM HEKOTOpoe Bpems. B
MOJIENHU TO OXKHIaHHE Mepe]l MOCaIKON Ha pefic.

Pacmuicanue peiicoB 3aganu ¢ moMolbo 6a3el nanHbIX Anylogic. Tabmuna 6a3bl COMEPIKHUT MOJISL: MECTO Ha3Hade-
HUSI, 1aTa U BpeMs OTIpaBJIeHus, HoMep reiira. Mcrnonp3oBanock pealibHOE pacnucanue percos adponopra [lnaTos.

MopenupoBanu B yuebHo# Bepcuu mporpammbl Anylogic (Personal Learning Edition) [1] ¢ orpannyeniemM BpeMeHH
MO/JICITMPOBAHMS JIJIsl TIEIIEXOAHBIX Mojeneid — 1 4ac. [Ipu TakoM JMMHTE HEBO3MOXKHO MOJIETUPOBaTh PaboTy a’po-
nopTa Jaxxe B Te4eHue ogHoro aHs. J{yis pemienus npoOiieMbl BpeMst MojenupoBanus Maciuradbuposaiu 1:10, a taxxe
CKOPPEKTHPOBAJIN MHTEHCHBHOCTH IIOTOKOB, yBenuuus uX B 10 pa3. Hanpumep, ecnu peansHoe BpeMms Mocaiky macca-
*upa Ha peiic paBHo 40 mMuH, TO B Momenu — 4 muH. Brnaromapst stomy u Bo3moxkuoctn Anylogic 3amemmsite win
YCKOPSTH MMPOTOHBI CO3TaTN aHUMALIMIO OTHOTO JTHS.

Kak orMewanock BbIIIe, MOJIETb, IIPEACTABICHHAS B [2], HE COBCEM TOYHO OTPa)KaeT MPOLECC PErUCTPAaIMH Hacca-
JKUPOB Ha peiickl. B Heill maccaxxup, MpHOBIBIIAN B adpOTIOPT, MOXKET OBITH 3apETUCTPUPOBAH HA JIIOOOU perc U3 paciu-
caHus, a He Ha Omwkaiimmid. B pesynbrate momydanoch, 4to Oojee paHHHE PEHCHl OKa3bIBAIUCH IOYTH ITyCTHIMH, a
Ooslee MoO3MHME — TIEPENONHEHHBIMU. TakuM 00pa3oM, IUIOTHOCTH IAaCCaKMPOIIOTOKOB HE COOTBETCTBOBAIU peajlb-
HbIM. DaKTHYECKH K€ MAacCAKUPBI MPUOBIBAIOT 32 Yac WM ABa JIO BBUIETA, M ACCAKUPOIIOTOK Ha KaXK/AbId perc camo-
JIETOB CO CXOXEH BMECTHMOCTHIO IPUMEPHO OJIUHAKOB.

st perienus 3Toi npobaeMbl Ha si3bike «SIBay (Java) Hamucanu Kon — Teno GyHKIUH setupPassenger, KoTopast
MPUKPEIUISET TacCaKhpa K ONpeieIeHHOMY peiicy:

ped.business = randomTrue(0,15);// 15% maccaxupoB OTHOCSTCS K OU3HEC-KITaccy

Flight f; //onucanue nepemennoii f Tuna peiic

int nLog=0; // mapametp umeet n8a 3uauenus 0,1 (nLog=1 3HauuT, 4YTO HaAMICH TOAXOAAIIMI ONMKANIINIA peC s
naccaxupa

do

{ f=flights.random(); // ciyuaiinbtii BEIGOp pefica

https://mid-journal.ru

71


https://mid-journal.ru/

https://mid-journal.ru

72

Tuwykog /1.10. u 0p. Hmumayuonnoe mMooenuposanue 00Ccayyicueanis nacca3cupos 6 asponopniy

t2=dateToTime(f.departureTime) — boardingTime; t1=time(); //t2 — Bpems Havana nocaaku Ha peiic f

if (12<t1+10 && t1<t2) {nLog++;} } // ycroBus, Py KOTOPBIX MAET PETMCTPAIIHS TOIBKO Ha Ormokaiime 1-2 pefica

while ( nLog !=1) ;//BbImonHsieTcsl, HOKa He HaiileH MOAXOISIHNA peiic

ped.flight = f; destin=f.destination; //destin — mapamerp oToOpakaet Ha main TeKyIuit peiic, Ha KOTOPBIi peru-
CTPHUPYIOTCS TTACCAKUPEI

f.passengers.add(ped); // Ha pefic moOaBsgeTCs €IIe OIUH ITACCAKUP

1,50
1,25
1,00
0,75
0,50
0,25

0,00

Puc. 3. Kapra mioTHOCTH MEmexoIHOTro Tpaduka B a3ponopTy

B Mozenu 3HaueHHEe KPUTHYSCKOW MJIOTHOCTH HA KapTe 3aJaHo paBHBIM 1,5 memiexoaa Ha KB. M. IIpu HE0OX01uMo-
CTH €ro MOXKHO W3MeHUTh. HyJIeBoii IIIOTHOCTH COOTBETCTBYET Oelblii nBeT. [IpuBeieHHas Ha pUCYHKe MIKajga HHOp-
MHUpPYET HaC 0 TOM, YTO, HaIIpUMep, JKEJITHIN IIBET yKa3bIBaeT Ha TIIOTHOCTE 0,75 MeIexooB Ha KB. M.

Anylogic momnepxuBaet c60p CTATHCTHKY IO TUIOTHOCTH JIBHXKYIIUXCS 0OBEKTOB B MOJIEIMPYEMOM IIPOCTPAHCTBE.
Jis Bu3yanm3anyy INIOTHOCTH TIETIEXOTHBIX MOTOKOB B [lmaToBe B Mozens 100aBMIM KapTy IUIOTHOCTH M Yachl. Tak
MOKHO 3a()MKCHPOBATh MECTa a3poIopTa ¢ HaHOOJIBIINM CKOIUICHHEM JIIOZICH M paclpeenuTs paboTy ciyx0, 4ToObI
n30eXaTh MacCOBBIX CKOIUICHHH M 04YepeieH.

Ha puc. 3 3amevatiieH MOMEHT, KOTja JTF0I1 COOMpPAroTCs y KpaiHero cipasa reiita. Kak BuaHO U3 pacnucanus pei-
coB (puc. 4) ¥ BpeMeHH! Ha Yacax, HacCaKuphl JieTat B KazaHb.

departure_time gate

21-12-2012 13:10:00 2
2 | Kazan 21-12-2019 13:15:00 1
3 | Sochi 21-12-2019 13:20:00 2
4 | Moscow 21-12-2019 13:25:00 1
5 | Krasnoyarsk 21-12-2019 13:30:00 2
6 | Simferopol 21-12-2019 13:35:00 1
7 | Krasnodar 21-12-2019 13:40:00 2
8 | Makhachkala 21-12-2019 13:45:00 1
9 Stavropol 21-12-2019 13:50:00 2
10 Chelyabinsk 21-12-2019 13:35:00 1
11 Samara 21-12-2019 14:05:00 2

%

Puc. 4. Pactiucanue peiicos
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B Mozenb m00aBHIM [[BETOBYIO MHAMKALMIO OTIPaBIICHHUs pelica (puc. 5).

a) 0)

Puc. 5. 3D-anuManusi, 1IBETOBbIC HHIMKATOPHI BEUIETOB, Yachl, CTOMKH PETHCTPALMK M JOCMOTpa:
a — WJIIEeT M0Cca/IKa WIH HET PEcoB; 6 — OOPT OTHPaBHIICS

Ecnu Gopt oTnpaBuiicsa, To Ha KOPOTKOE BpeMs 3aropaercst KpacHbelid ceT. Eciu uner nocaaka uiam BooOle HeT
peicoB, TOPUT 3€JIECHBINH. DTO HHCTPYMEHT BepU(UKAUMU MOJIEIH B KOMIUIEKCE C pacIHUCaHHEM U yacaMH. B MOMeHT,
3a()MKCUPOBAHHBIA Ha pHUC. 5, HET aKTHBHOI'O MACCAXXUPOIIOTOKA U OONBIIOr0 CKOIUICHHUS IIACCaKMPOB B 3aJie OXKHAA-
Hus. Ha puc. 5 a cobupaercst ouepens Ko BTOpoMy (CUeT clieBa HalpaBO) TEUTY IJIs TIOCAIKK Ha peic.

VY aspormopra [Tnaros 20 reiitoB (puc. 1 6). s MPOCTOTHI B MOJENEL HE CTAIM BBOIWTH MX IOJHOE KOJHYECTBO.
OTMEeTHM TaKXKe, YTO M CIHIIKOM MAJlO€ YKCIIO BBIXOHOB (B HCTOYHUKE [2] MX [Ba) HE MO3BOJISIET MOACIUPOBATH POCT
WHTEHCHBHOCTH 110J1eTOB. J{JIs1 3aJaHHOTO B MOJEJIH PACIHCaHUs PEHCOB TOCTATOYHO TPEX TEHTOB, a C IIOMOIIBIO Pery-
JIMPOBAHMS YMCIIa CTOSK PETUCTPALMH M JJOCMOTPa MOXKHO ONITHMHU3UPOBATH MTACCAKUPOIIOTOKH U OUEpPe/IH.

Ha puc. 6 npencrasiena CTpykTypHasi cxema ¢ OJ0KaMH HelIeXoaHoH OMOIMOTEKH, ONUCHIBAONIas JIOTUKY TIepe-
JIBMDKEHUS JIFOJIEH B a3pOTIOPTY.

Puc. 6. Cxema c 610kamMy IeImexoaHOH OMOIMOTEKH, ONMCHIBAIOIIAS JIOTUKY TIepeMEIICHHUI,
HPOIIECCOB PETUCTPALIUK U JIOCMOTPA MACCaXKUPOB B a9POIIOPTY

31ecs Tpu reira, B KOKIOM M3 KOTOPBIX €CTh IMAaCCaKUPBI PAa3HBIX KJIACCOB obOcmyxuBaHus. Ilpn orpannmdeHHOM
yuciie BbIXOgOB Oioka pedSelectOutput mist noGaBieHuMss TpeThEro reifra CHavana J00ABHIM €INE OAMH OJIOK
pedSelectOutput. Dto mMoKa3pIBacT MPUHINIIHAIBHYO BO3MOKHOCTh MAaCIITAOMPOBAHUS M MOTH(DHUKAIIAHN MOIEIIH.

3akmouenue. PazpaboTaHa HMUTAIMOHHAS MOJIENb IEPEMEIICHHUH, PErHCTPaIlii U JOCMOTPa MMACCAKUPOB B adpo-
nopty Ilnato. Ee anemeHTsI:

- pa3MeTKa MPOCTPaHCTBA, COOTBETCTBYIOIIAs cxeMe asponopra [TnaTos,;

— 0a3a MaHHBIX C PacIUCaHUAMH PEHCOB,;

- CTPYKTYpHas CXeMa, OIMCHIBAIOIIAs JIOTHKY [EPEMELICHUI acCaKUPOB;

- cpenctBa aunmanuu 2D u 3D nist Bu3yanuzanuu v BepuHrKanuy ONMCHIBAEMBIX IPOLIECCOB.
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C MoMOIIBI0 MOJIENH MOKHO OLIEHUBATh IMJIOTHOCTH MaCCaKUPOIOTOKOB B pa3sHOE BPeMs Ha Pa3HBIX y4acTKaxX a’po-
MOpTa U, UCXOJISl U3 ITOTO, KOPPEKTHPOBATh PACIHCAHKUE PEHCOB, KOJIMYECTBO NEPCOHANA, PECYPChI, HEOOXOAUMBIE ISt
cepBHca (PETUCTPAIMOHHbIE CTOWKH, METAIIOACTEKTOPHI, TeHTHI U Ap.).

[peaycMoTpeHa BO3MOXKHOCTh MOANGDHUKALIUKN MOJIEIH ISl UCTIONB30BaHHUS MPUMEHUTEIBHO K JPYTHM a3pONOpTaM.
B wacTHOCTH, MOXKHO MEHSTH CXEMYy a’poIopTa, PACIHCAHHE IOJETOB, THUIBI U OOBEMBI PECYypCOB, CTPYKTYpPHO-
JIOTHIECKYIO CXEMY, CPEJICTBA BU3YaIIN3aIlHH.
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