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MHOOPMATUKA

Metoabl MHTErpaumm M 3KCNepUMEHTaNbHas OLEHKa BIUAHUSA
LLM-areHTHbIX CMCTEM Ha MPOLLECChI XKU3HEHHOIO LIUKNa
nNporpaMMHOro obecnevyeHus

CmupHoBa AnéHa HukonaesHa, cTyneHT

MWP3A — Poccuitcknit TexHonornyeckuii yHusepcuter (r. MockBa)

B cmamve paccmomperivt cnocobvt 8KAH0UEHUS CUCEM HA OCHOBE 60IbUUX 93bl-
Kko8vix modeseti (LLM) 6 ncusreHHbill Yuka npoepammmnozo obecneuerus. Bpemennas
JUHUS Purcupyem nepuodsvt HAUbOIbUIE20 BAUIHUS KACKaOHOU U V-06pa3Hoti mode-
Jetl, umepamueHix n00xo0os, Agile, DevOps, 061auHbIX NPAKMUK U A2EHMHBLX KOH-
mypos paspabomxu. /Jaa Spec-Driven Development ynpasasiouum apmegpaxmom
caymcum ucnonnumas cneyugurayus. B Context-Driven Development smy pyrxyuro
BbLINONIHACN BEPCUOHUPYEMDLIL NPOEKMHBLI KOHMeKC. IMNUPUHECKAS YACHb 0CHO-
8aHa HA 00e3/1UHeHHOTL Bbl2Py3Ke anKem 697 CNeyuaIucios U3 KOMNAHULl pasiuuHozo
pasmepa. B 8vi60pke npedcmasiensvt npogeccuonanvhvie yposru om Junior 0o C-level.
Jonsa eubpuonoii kougpueypayuu Agile + DevOps cocmasuna 45,2%. M3 155 pecnom-
0eHMO8, NPUMEHABUIUX A2EHMHbIIL PescUM, KOOUposarue deaecuposanocs 8 78,7 %
cayuaes, a mecmuposarue u dokymenmauyus — 6 68,4%. B kauecmee danvheiiuiezo
HanpasneHus npedaoncerna modeas Intent-Context-Evidence Driven Development
(ICEDD). Ona ceg3vieaem HamepeHue 1 cneyuduKkayuio ¢ ynpasigembin KoHmex-
CIMOM, A2EHMHbIM UCNOIHEHUEM U NPOBepsemMbimMu dokasamenscmeamu. Bauncaiiuiee
usmenenue SDLC, seposmno, 6ydem passusamucs nosepx eubpuorsix Agile-DevOps-
npoueccos.

Knroueswvie cnosa: 6onvuiue a3v1k08bte modenu, LLM-azeHmbt, #usHeHHbLil yuk
npozpammuozo obecneuerus, SDLC, Agile, DevOps, Spec-Driven Development, Context-
Driven Development, asmnupuueckuii onpoc, ICEDD.

Be/leHHE
[Tepexox OT reHepanuy OT/AENbHBIX pparMeHToB Koza K LLM-areHTam pacmu-
psieT rpaHHUIIbI ABTOMATH3ALUN B IPOrPAMMHON HH)XeHepHUH. [IOMOIIHUK 06bIYHO
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OTBeYaeT Ha JIOKaJIbHBIN 3alIpOC. ATEHT IIOJMyYaeT IieJib, COCTAB/IAET IJIaH 1 06pa-
I[AeTCA K PEIIO3UTOPHUIO. 3aTeM OH MeHseT $ail/Ibl, 3aIIyCKaeT IPOBEPKH U MOBTO-
PpsIeT LUK 0 3aJaHHOTO COCTOSHUS. B MHOTOareHTHO! cucTeMe paboTa pacipese-
JISIETCST MEXK/Y CIeLMaTn3HpOBAaHHBIME KoMIOHeHTaMu. B crarse J. He, C. Treude
uD. Lo LLM-Based Multi-Agent Systems for Software Engineering: Literature Review,
Vision, and the Road Ahead paccMoTpeHO IpUMeHeHHe TAKUX CHCTeM Ha Pa3HBbIX CTa-
nusx SDLC. ABTOpBI yKa3bIBalOT Ha HepelleHHble IPO6IeMbl KOOPAUHALIUH U Ha-
Ze)KHOCTH OILIEHKH pe3ysbTaTa [14]. B maHHO# paboTe paccMaTpUBAIOTCS KadeCTBO
CTeHepUPOBAHHOTO KOZla M MeCTO areHTa B MH)XEHePHOM IIpoliecce, BKIOYasd Mpa-
BUJIa KOHTPOJIA M OpTaHU3allMOHHbIE O PAHUYEHHSI.

OMmuprdeckre paboThl ZAIOT IPOTUBOPEYNBbIe OlleHKH M V-MHCTPYMEHTOB.
B opHOM KOHTpOIHpPYeMoM 3aganun yuacTHUKH ¢ GitHub Copilot 3aBepiranu pabory
Ha 55,8% ObicTpee [12]. B uccrenosanun METR yuyacTBOBasu 16 ONBITHBIX paspa-
60TYNKOB, KOTOPHIM IPeAJIOKIIH 246 3a/1a4 B 3HAKOMBIX OTKPBITBIX PEIIO3UTOPHUIX.
IIpu ucnob30BaHUM UHCTPYMEHTOB Havyasta 2025 I. BpeMs BBIITOJHEHUA BHIPOC/IO
Ha 19% [13]. CucremaTudeckuii 0630p vaiie GUKCUPYeT [OTOKUTEIbHbIE Pe3Y/Ib-
TaTbl, OAHAKO HAZIEKHOCTD AOITOCPOYHBIX M KOMAaH/JHBIX OI[€HOK OCTaeTcsA orpa-
Hu4yeHHOH [15]. DddeKT MeHseTCs BMecTe ¢ 3a/ja4ell U COCTOSTHUEM PElO3UTOPHSL.
Ha Hero Taxoke BAUSAIOT OIBIT II0/Ib30BaTeIs, IOJTHOTA KOHTEKCTA U IleHa IIPOBEPKH.
[ToasTomy B paboTe aHAIUSUPYeTCs CBA3Ka «MeTogoorus — cragus SDLC — ypo-
BeHb aBTOHOMHUH — IIAKeT J0Ka3aTe/IbCTB».

Lenp paboThl — OmpemenuTsb crocobbl nHTerpanun LLM-areHTHBIX CHCTEM
B coBpeMeHHbIH SDLC u conmocraButs popmupyrouuecs Spec-Driven u Context-
Driven nmozgxozpl. OMIupHudecKas olleHKa YYUTBIBAET METO/OJIOTHIO U ITpodeccro-
HAJIbHYIO0 POJIb. /IOTIOTHUTEIbHO BAPBUPYIOTCA KPUTUYHOCTD IIPOEKTA, ABTOHOMHUS
areHTa ¥ CTPOTOCTb KOHTPOJIA. BpeMeHHas JTMHUA IOCTPOEHA IO NepeKphIBalo-
MIAMCS IepUOZAM BIUSHUA. DMIHPUIECKyI0 6a3y cocTaBuIa 0Oe3/IMdeHHas Bbl-
rpyska 697 aHKeT CllenuaancToB ypoBHs oT Junior go C-level. s mociexyromero
Pa3BUTHUSA areHTHBIX IIPOIECCOB NpejokeHa Mogenb ICEDD, rae roToBHOCTD pe-
3y/IbTaTa NOATBEP)KAACTCA IPOBEPSIEMbIMU CBU/ETETbCTBAMH.

DBOJIIOIUA METOOIOTHI H H3MeHEeHHe 00'beKTa YIpaBIeHHs

HcTopuio MeTOROB pa3pabOTKU 4acTO CBOAAT K Ierouke « Waterfall — V-model —
Agile — DevOps — M ». JTa 0C/Ie0BaTeIbHOCTD CKPBIBAET AJIUTEIBHOE COCYIIie-
CTBOBaHMe I0AX0/0B. B pabore Royce 1970 r. mosTamHsbIi MpoOL[ecC COYETANICS C 00-
PATHBIMH CBSI3SIMH; aBTOP TAK)Ke TpeGOBa/I paHHEro IIPOeKTHPOBAHUS U HCIIBITAHUH
[1]. V-06pasHas monens Forsberg u Mooz cBsi3aa ypOBHH A€KOMITO3UIINH C BEPH-
dukanuei u Bamuganuei [2]. OHa pasBUBaIach PsOM C KaCKaJHOH CXeMOH U yCH-
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JIMBaJjIa TPACCUPYeMOCTb TpeboBaHHH. [ToaTalHbIe MO/IE/IN COXPAHSIOTCA B PETYIIU-
PYEMBIX U KPUTUUECKUX CHCTEeMaX, 0COOEHHO ITPU BBICOKOH IjeHe N3MeHEHHU. 31eCh
ZIOKa3yeMOCTb COOTBETCTBHA YaCTO Ba)KHEe YaCTOTBI IOCTABKH.

CnupanpHag Moziesb Boehm cmecTnia BHMMaHHe Ha UTEPATHBHOE CHIDKEHHE
pucka [3]. Mauudect Agile 2001 r. 3aKperi IpHOPUTET pabOTAIOLIEr0 IPOAYKTa
U OBICTPOH peakiuu Ha usMeHeHus [4]. UtepaTuBHbie ppeifiIMBOPKH COKPATUIN
KOHTYP 0OPaTHOH CBA3HU, COXPAaHUB MOTPEOHOCTD B apXUTEKTYpe U JOKYMEHTALl UK.
Kontposs Taroke HEKyza He Hcdes. Korga mporpammHoe obecnedenune CTato moCTo-
SIHHO PabOTAIOLIUM CEPBUCOM, OOBEKT YIIPAB/IEHHs CMECTH/ICS K IOTOKY IIOCTaBKU.
DevOps cBsizan pa3paboTky ¢ axcryaranueir. CI/CD aBromarusuposan cOopky
U BBINYCK, a SRE popmannszoBan HafieXKHOCTD Yepes IeJId YPOBHSA CepBHCa U Ha-
6ronaemocts [5]. B oraere DORA MU u miargpopMeHHas HIDKEHEPHUS YIy4IIaloT
MHUBU/YaJbHBIH IIOTOK JIUIIb [IPYU YCTOHYMBON HHXKeHepHOU 6ase; mpu c1aboit
6a3e cTabUIBLHOCTD IIOCTABKU MOYKET CHIKATHCA [6].

1970 1975 1980 1085 1990 1995 2000 2005 2010 2015 2020 2025 2030

‘Waterfall / V-model
CTaJUmN, IOKYMEHTAIIIS, TpaceupyeMocTs a0
Spiral / RUP
19882005
DHCKI 1 ApXITEKTYpa

Agile / Serum / XP

imepaunt 1t oGparIas o

DevOps / CUCD

€KBO3HOIi TIOTOK MIOCTABKIK

Cloud-native / SRE / Platform

HAIEANOCTS I HAGTIOAAEMOCTS

Al-assisted development

HOMOLL, 12 YPOBHE KOJ1a I IOKYMEIFTOB

LLM-arentsi / Agentic SDLC

JIeTeTIPOBAHIIE MHOTOMIATOBHIX 3412t

Spec-Driven / Context-Driven

CHHeIIUKAILIS 1 YTpaBAeMbii KOHTEKCT

ICEDD (upexaraemast Moze:1s)

HaMepeHte, KONTEKCT, JOKA3TeIHCTBA

I1010CH! NOKA3BIGaIOM He UCKTIOUUMETLHYIO CHEHY, @ NEPUOOL! YCUTEHHO20 GTUAKUA; NPAKMUKY NPOJOTHANOM COCYUECMGOsaN.

ITynxmupox o6osnauen npoznosupyeswiii sman nocie 2026 2.

Puc. 1. NepekpbiBaiowuecs nepmoabl Hau6oNbLIEro BAUAHUA NOAXOA0B
K paspa6otke M0 (aBTopckas cuctemarusauyus no [1-9])

Ha npaxruke ceropus npeobragator rubpuzsl. Mcciegosanne Mirzaei, Mabin
u Zwikael nokaspiBaeT, Kak THOPH/HbIE CXEMBI COEAUHSIOT NPAKTUKU Agile u rua-
HOBO-OPHEHTHPOBAHHBIX [TOAXO0A0B U HACTPAUBAIOTCS OJ, LIe/IN IPOEKTa U THII
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xoMauzp! [7]. O630p El Aouni u coaBTOpOB MOCBsAIIEH COBMECTHOMY IIPUMEHEHHUIO
Agile, DevOps u 06/1a4HOI HHYPACTPYKTYPbI; aBTOPBI BBIIE/IIOT BBITOJbI HHTETPa-
I[UH U TPYAHOCTH COIJIACOBAHUsI IIpoILeccoB [8]. B perymupyembix 061acTaxX K 9TUM
mpakTUKaM gobasisiiorcs GpopmasnbHble orpanndenus. Order State of Agile omucsr-
BaeT TeKYIIMH oram Kak agantanuio Agile k TN u rubpusgHoit pabore; oTaesHOE
BHHIMAaHHe y/ie/IeHO N3MEPEHHIO Pe3yabTaToB [9]. BpeMeHHast THHYS HIDKe TIOKa3bl-
BaeT [epruoAbl ycuaeHus BausHus. OHa He 3aJaeT JaTbl HCIE3HOBEHUS METO/OB.
B pasHble rogpl Ha MMepBbIF IUTAH BBIXOAUIN CTaAUU MIPOEKTa, PUCK, CKOPOCTH 06-
PaTHO# CBSI3H, TOTOK IIOCTABKH, HA/IEKHOCTh, KOHTEKCT U aBTOHOMUSL.

Tabnuua 1. U3sMeHeHMe 0CHOBHOrO 06beKTa ynpasneHus B SDLC

ITepuog ycu- OCHOBHOJ 00BEKT Coxpansemas
IMoaxoapr
JIEHHd BIMSAHHUSA ynpaB/ieHus IIeHHOCTh
1970-6 — 1990-¢ Waterfall, Craziuy, JOKYMEHTBHI, IpenckasyemocTsb
V-model TPACCUPYEMOCTb U JJOKa3yeMOCTb
1988-2005 Spiral, RUP PHcK 1 apxuTeKTypHble | PaHHee cHATHe He-
YTOYHEHHS oIpesie/IeHHOCTH
2001-2013 Agile, Scrum, XP Koporkas urepanus 1 06- | AZaITUBHOCTD IPO-
paTHas CBA3b JyKTa
2009-2021 DevOps, CI/CD IToTox m3MeHeHHs o 9KC- |JacToTa 1 BoCIpons-
IUTyaTalux BOJMMOCTD IIOCTaBKH
Cloud-native, HazexHocTs, mwiatdopMa, | YpasisieMocTsb pabo-
2015-2025
SRE, Platform HabJ/II0[aeMOCTh TAOIEro CEpBUCa
Al-assisted, [lenernpoBaHue MHKe- CHIKeHNe pyJHOH Ha-
2021-2026 .
Agentic SDLC HEepHBIX 3371a4 IPYy3KH
2025-2026 SDD, CDD Hamepenue, cenudu- Crabu/IbHOCTD 3a-
KaIlusl, KOHTEKCT JIAHMA [/ aTeHTa
ICEDD -
ITocne 2026 r. c 1 poA Jloxa3aTe/IbCTBa, MOIU- [IposepsiemocTs u f0-
CTBEHHBIE MO-
(runoresa) e THKa aBTOHOMHUU Bepue

LLM-areHTHbIe CHCTEMbI ¥ CHOCOOBI HX HHTET PALH

B mporpaMmHo#i nEKeHepuH LLM-areHT MOXKHO OIIpe/e/TUTh KaK ITPOrpaMMHBIN
KOHTYP, KOTOPBIH HHTEPIPETUPYET LieJb C IOMOIIBIO S3bIKOBOH MOZENU U BbIOU-
paet geiictBusa. EMy mocTyIeH orpaHU4eHHbINH Habop HHCTpyMeHTOB. CoCTOsTHIE
3a/]a9M COXPAHACTCS MY MIaraMu. Pabounil UK/ HAYMHACTCS C YTEHUs KOHTEK-
CTa, TIOCJIE YeTO areHT IVIAHUPYeT AeHCTBHE U BbI3bIBaeT MHCTPYMeEHT. IloryyeHHBIH
pesy/IbTaT BIMAET Ha CJIeYIOIUH IIar. ABTOHOMHSA 3a/laeTCsl YPOBHEM: Ha II€PBOM
areHT IIpeJ/laraeT M3MeHeHHe, Ha BTOPOM BBIMOJIHAET OTpaHUYEHHYIO 3a/lady C MOJ-
TBEpKJieHHeM, Ha TpeTbeM IPOXOJUT HeCKOJIbKO CTaZIuH 10 KOHTPOJIBHOTO LT3,
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[l KPUTHYECKUX MTPOEKTOB JOIYCTUMBIH ypOBEHb HIDKe. TpeboBaHMA K OKa3a-
Te/IbCTBAM IIPH 3TOM CTPOJKE.

Ha npaxTuke BCTpeyaroTcs 4eThIpe MaTTepHa MHTerpanuu. CaMplil y3kuil Ba-
pHaHT — noMOITHUK BHYTpH IDE: KaXk/lyto HTepamuio Harpap/isfeT Ye/10BeK. ATEHT
pabodero sjeMeHTa IOJAyYaeT OHY issue HIH 3aJady B OTAeAbHOH BeTBU. OH MoO-
JKET 3aITyCTUTb TECThI U IIOATOTOBUTH U3MEHEHHeE, OJHAKO CAUsHUE TpebyeT moz-
TBep)KJeHHUA. B MHOTOareHTHOM KOHBeliepe IJTAaHUpOBaHUE OT/eI€HO OT peasnu3a-
UM, a IpOoBepKa Iopy4yaeTcs JPyruM KOMIIOHeHTaM. Takas creruaansanusa uMeeT
[IOTEHIHAJ, XOTS KOOPAWHAIUS co3aeT cobcTBenHble omubku [14]. Haubonee
IIMPOKUHN MAaTTEPH OXBaTbIBaeT HeCKOAbKO ctaznit SDLC. /I Hero Hy>kHBI pop-
MaJIbHBIE IIPaBa JOCTYIIAa ¥ U30IMPOBaHHAA cpeAa. JleHCcTBHUA Ky PHATUPYIOTCH, 3a-
TPaThl OTPAHUYHMBAIOTCA, IEPEX0A MEKAY CTaJUAMHU IIPOXOAUT Yepe3 He3aBUCHMBIH

LITF03.
Tabnuua 2. MarTepHbl MHTerpaymu LLM-areHToB
YeroBeyeckuii O0s3aTe/IbHbIE TEXHH-
IIatTepn I'pannna sagaun
KOHTPOJIb YeCKHe Mepbl
OpuH 3ampoc IIpoBepka kaxkzoro |PuabTpanus KOHTEKCTa,
TToMoONTHUK A P posep A pan

WU GparMeHT

OTBE€Ta

JIOKQJIbHAA BaJUAallnuA

AreHt pabouero

Opna issue/feature

[ToaTBepx/AEHNE

[lecounura, TeCTHI, JIH-

9JIEMEHTA B OTAEC/IbHOHU BETBHU IIJIaHa U CINAHUA MHUTBI HHCTPYMEHTOB
Mmnoro- ITocnepoBarenn- TpaccupoBka, He3aBH-
. KonTponp mio308 o .
Ar€éHTHbBIN KOH- | HOCTD CIIENHUA/IU3UPO- CHUMBbIN verlﬁer, €ANHbIN
o o U KOHQIUKTOB
Beiiep BaHHBIX poJIel HKyPpHAJTI

Agentic SDLC

Heckonbko cragmit
SKU3HEHHOTO IIMKJIA

Puck-opuentupo-
BaHHBIE ITpaBa

IMonuTuky, Habmogae-
MOCTb, OTKAT, ay/IUT, /10-
Ka3aTe/bCTBa

Spec-Driven u Context-Driven Development

Spec-Driven Development (SDD) 3azaeT 0)XujaeMblil pe3y/IbTaT U KPUTEPUH
ero mpuemku. B GitHub Spec Kit cienndukarua ctaHOBUTCA TepBUYHBIM apTe-
daxrom, a pabounii moTOK UMeeT BuZ Spec -> Plan -> Tasks -> Implement [19].
M3 TpeboBaHMii U ClleHapHeB BBIBOANUTCA TEXHUUECKUH IIaH. 3aTeM pOPMHUPYIOTCA
BBIIIOJIHUMBIe 3a/ja4i. TaKkol MOpAZOK MO3BOJIAET COMOCTAaBUTh U3MEHEHHe C HC-
XOZHBIM HaMepeHueM. OmnOKa B HEIIO/THOH HJIH TPOTUBOPEIUBOH CIIEIIUPUKAINU
OBICTPO PaCIIpOCTpaHAETCA Ha OC/AeAYIOIIHE IIIarH, I0OCKO/IbKY areHT UCIIOIHAET
ee GYKBaJIBHO.

Context-Driven Development (CDD) onpezessier 3HaHHsI U OTpaHHYEHHUS, 1O-
CTYIIHBIE aTeHTy Ha Ka)oM 1are. B omucannu Google MpoeKTHBIH KOHTEKCT IIe-
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PEHOCHUTCS U3 BPEMEHHOT'O YaTa B BepCHOHUPYeMble Gaiiyibl psagoM ¢ KogoM [20].
TaM XpaHATCA IJIAHBI U apXUTEKTypHbIe peleHuA. OTaebHO QUKCHPYIOTCA CTaH-
ZapThl, TEXHOJOTUYECKUH CTeK U 1eau mpogykra. s brownfield-cucrem ato oco-
OeHHO II0JIE3HO: JIOKA/IbHO KOPPEKTHOE M3MEHEHHe CIIOCOOHO HAPYIIUTh HESIBHOE
cornamenue. KOHTEKCT, 0fHAKO, TPUXOAUTCS 06CTy1Bath. Bes npasua or6opa ox
paspacTaeTcs, COAep>KUT KOHQIUKTBI U COXPAHAET YCTapeBIINe CBeIeHHUs; YyBCTBH-
TeJIbHbIE JAHHbIE TPEOYIOT OT/e/IbHON GHIBTPALIUH.

SDD u CDD noka Hesb3st CYUTATh IOATBEPXKAeHHOM 3aMeHor Agile niu DevOps.
910 $popmupyromrecs: paboure MpoLecch A/t areHTHOH pa3paborku. OHu f06aB-
JIIIOT K IIPOU3BOZICTBEHHOMY KOHTYPY /iBa YIpaB/IsgeMbIX apTedakra: cruenuduka-
LIHIO U JOITOBPEeMeHHBIN KOHTeKCT. OOpaTHast CBSI3b C 3aKa34NKOM ocTaeTcst B Agile-
IpoIiecce, a IPoBepsAeMbIH MOTOK nmocTaBku obecreunsaeT DevOps. SRE 3azaer
9KCILTyaTallMOHHbIe OrpaHuYeHusA. COBMeCTHOe IIPUMeHEeHHe STHX TPAKTHK JTydlIle
COOTBETCTBYET TeKYIeMY COCTOSHHIO HHCTPYMEHTOB.

Tabnuua 3. CpaBHeHue Spec-Driven u Context-Driven Development

. Spec-Driven Context-Driven CoBMecTHOe
Kpurepuii
Development Development NpUMeHeHHe
Tertpansisi Bepcuonupyemas crie- | Habop ycToiuuBbIX Crnenndukanus
nUKALKI U KPH- 3HaHUH U OTpaHU- BXOZIUT B YIIpaB-
apredakr unHKaL b P A yrip

TE€pUHU IPUEMKHU YeHUH IIPOEKTa JISIEMbBIH KOHTEKCT

InaBubili Bo-  |YTO UM 3a4eM mo- Yro areHT 06513aH Yro nocTpouth

TOYHBIH KOHTEKCT

npoc CTPOUTH? 3HATb? B /JaHHBIX yCJIOBUAX?
. Context -> Plan -> Intent -> Spec ->
Tunosoi Spec -> Plan -> Tasks -> p
Execute -> Update Context -> Execute ->
IIOTOK Implement .
context Evidence
o YcTapeBuuii, KOH-
OcHoBHOH Hcnonnumas, Ho He- . YcKopeHHOe pacnpo-
GIUKTHBIHA MM U30BI-
PHCK BepHas crernupuKanysa CTpaHeHHe OLINOKH

Kontpossb ka-
yecTBa

IMoxpsiTHe Tpebo-
BaHMUI U IPUEMOYHbIE

AKTYa/IbHOCTD, IPOHC-
XOXKZeHHEe U 06/1aCTh
JIeMCTBUSA 3HAHUHT

HesaBucumbIe TeCTHl,
TPACCUPOBKA U ayIUT

IIPOBEPKH

Meroauka onpoca 1 06paGoTKY JAHHBIX

OMnupudeckyo 6asy cocrtaBuia obe3nndeHHas BHITPY3Ka 697 aHKeT crierjua-
JILCTOB B 00/1acTH pa3paboTku mporpammuoro obecmevenns. Kaxzas crpoxka co-
OTBETCTBOBAJIa OTBETAM OJHOTO peCHOH[[eHTa; HpHMI)Ie I/IZLCHTI/I(I)I/IKaTOpI)I U Ha-
3BAHMA OPraHU3ALMH B HAGOpe OTCYTCTBOBAJIH. /Il COIOCTAB/IEHHs Pe3y/IbTaTOB
C OTpac/IeBbIM KOHTEKCTOM HCIIOIb30BaHbl OTKpPBIThIe arperarsl. B Stack Overflow
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Developer Survey 2025 10151 MCIIO/IB3YIOLIHX MY IIAHUPYIOLINX UCTIOIB30BaTh VM-
HMHCTPYMEHTBI cOCTaBUIA 84%. ATeHTHBIH PeXXHM ellle He CTaJl MAacCOBOH IpaKTu-
KOU: 52% yJacTHHKOB He IIPUMEHS/IM areHTOB JHO0 OrpaHUIUBAIHICH Goslee Ipo-
creimu uHCTpyMeHTamHu [10]. Mccrenosanue JetBrains Developer Ecosystem 2025
0XBaTUI0 24 534 paspaboryrka u3 194 cTpaH; aBTOPBI OYUINAMH U B3BEIIHBA/IN
naHHble [11]. State of Agile onrcsiBaeT oprannsannio pa3paboTKU Kak THOPUAHYIO
U aJJAIITUBHYIO [9]. DTH HCTOYHHMKH MCII0Ib30BAHBI [JIS1 HHTEPIIPETalluU COOCTBEH-
HOH BHIOOPKH U He 3aMEHSIOT OTBETHI €€ yIaCTHUKOB.

OTBeTHI CrPYIIHPOBAHBI 10 IPOPECCHOHATBHOMY YPOBHIO U pa3Mepy KOMIIAHHUH.
B aHKeTe TaKKe YUYUTBIBAIHCH OTPAC/Ib M KDUTHIHOCTD IPOEKTa. B BBIOOPKY BOLILIH
146 Junior, 223 Middle u 195 Senior, a Taxxe 84 cienmasucra yposust Lead/Architect
u 49 pykosogureneit yposHsa C-level min Engineering Management. Basosas me-
TOZIOJIOTHA OTIpe/ie/IAIach 0 BAPHAHTY, YKa3aHHOMY Y4aCTHHUKOM. Pacnipesiesienue
II0 METOZOJIOTHAM U IPOdeCcCHOHANBHBIM YPOBHAM pacCMaTpUBaIOCh B BUzie abco-
JIFOTHBIX YaCTOT M JOJIed. DTH MOKa3aTe/Id XapaKTePHU3YIOT OIPOLICHHYIO IPYIIIY;
UX NIePeHOC Ha IeHepasIbHYI0 COBOKYIIHOCTh TpebyeT BepOATHOCTHOIO AM3aiiHa
BBIOOPKH.

B ankeTte ¢urcuposanucs ucnosbzosanue CI/CD n npumenenue M. OtaenbHble
TI0JIS OTTUCBIBA/IU AaT€HTHBIN PEXKUM U HaOOp Ae/erupyeMbIX cTafui. /Iia aHaInTH-
YeCKOTO COIIOCTaB/IeHHA OTBEThl KOJUPOBAIUCD 10 eIMHOMN IIKaje: aBTOHOMHA A
npuHuMaJsa 3HadeHus ot 0 go 1, kputuaHocTh K — ot 0,2 1o 1. B Mmozesib Takke BO-
iy oxBar ctagui C, mo/HOTa floKasaTeabCcTB E u cTporocts ynpasienus G. B co-
CTaB Jl0Ka3aTe/JbCTB BK/IIOYA/IUCh aBTOMATHYECKHE TeCThl M CTAaTUYECKUI aHa/IM3;
TpeTui CUIHaJI 33/1aBajIo YeJ0BeYecKoe peBblo. [/ pecloH/IeHTOB, TPUMeHABIINX
aTeHTHBIN PeXHUM, HH/IEKC HHTETPallii PacCYUTLIBAJICA 110 popMyie:

[=10,20 + 0,30C + 0,20A + 0,20E + 0,10G.

OcTaTOYHBIN PUCK U UTOTOBBIN NMPOLECCHBIH 3P PEeKT OnpeAe/aNICh KakK:

R =(0,45A + 0,35K + 0,20C) (1-0,55E) (1-0,45G),

P =1(0,55+0,25E + 0,20G) — 0,35R.

Koa¢dunmenTs! MHIEKCOB 3a/laHbl KaK aHATUTHYECKHe fonylleHu. Poct aBTo-
HOMHH ¥ 0XBaTa yBeJIUYHBAET 0XKH/AeMYIO 110/Ie3HOCTh, HO OJJHOBPEMEHHO IO HU-
MaeT pucK. [lokasaTesbCTBa CHIDKAIOT PACYeTHBIH PUCK; CXOZHOE JleHCTBHe HMeeT
crporocts yrpassenus. Mugexcet I, R u P 6espasMepHbI 1 He CTy)KaT IPHIMHHBIMA
OLIEHKaMU IIPOU3BOAUTENbHOCTH. HauaspHOE COCTOSAHME aHa/IN3a YyBCTBUTEIbLHO-
cTu 3aduKcHpoBaHo: seed = 20260802. YcTOHYHUBOCTD paH)XUPOBaHHUA IPOBEPSIACh
Ha 10000 moBTopenusax Dirichlet-mynpTnHOMMaNTBPHOH MOZIeTH BOKPYT Habrogae-
Moro BeKTopa foseil. [TapameTp KoHIeHTpauy paseH 120.
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Ta6nuua 4. CTpyKTypa BbIGOPKM N0 npotheccuoHanbHOMY YPOBHIO

HUWU: ucnonn- AreHTHBL MeaunaHa aBTOHOMUHU
YposeHb N 30BaHHE - cpeay NPUMEeHAIOUINX
WM IUTaH P areHToB
Junior 146 85,6% 19,2% 1,0
Middle 223 87,0% 23,8% 1
Senior 195 81,0% 20,0% 2
Lead / Architect 84 84,5% 23,8% 2,0
C-level / Engineering 49 75.5% 30,6% )
Management

Pesynbrars1 onpoca

HcnonbsoBanue nau maanuposanne MM-uncTpymMenTOB yKasaau 585 us 697
pecnionzieHToB (83,9%). O6 areHTHOM peXxnme coobuwman 155 U3 HUX, YTO COOT-
BeTCTBYyeT 26,5% rpynmst M. Tubpuzuyio Agile + DevOps Bsi6panu 315 pecrnoH-
neHtoB (45,2%), Scrum/Agile — 118 (16,9%), Kanban/Scrumban — 72 (10,3%).
Waterfall/V-model ykasamu 58 ysactauxos (8,3%). SDD u Agentic/Al-native mosy-
qnin 110 49 orBetos (7,0%), CDD — 36 (5,2%). T'ubpuzgnas Agile + DevOps ocra-
BaJIaCh KpynHeHeld KaTeropued Bo Bcex 10000 uTepanuax aHaIM3a IyBCTBUTE/Ib-
HOCTHU. PamXupoBaHMe YCTOWYHUBO BHYTPU BbIOPAaHHOTO AMaNa3oOHa JOMYIIeHHUH.
[Jonsa 45,2% onuckIBaeT ONPOIIEHHYIO TPYIIIY, @ HE BCIO OTPaC/Ib.

TuGpunuas Agile + DevOps 315 (45,2 %)

Scrum / Agile 118 (16,9 %)

Kanban / Scrumban

72 (10,3 %)

Waterfall / V-model 58 (8,3 %)

Spec-Driven Development 49 (7,0 %)
Context-Driven Development 36 (5,2 %)
Agentic / Al-native 49 (7,0 %)

Ocosanute: oesmunennas cwizpyska 697 aikem cneyuaiucmos ¢ oaacmu

Yepnint svidenena nauboree Moders cpedu

Puc. 2. PacnpepeneHue 6a3o0Bbix Mofenein paspaboTku
no paHHbim onpoca (N = 697)
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Tabnuua 5. MeTop010rUA M NOKA3aTesIu areHTHON UHTerpauum
no AaHHbIM onpoca

BasoBas MOJIE/b N | Jons ArenTHbiii | Meauana P cpeau npume-
pexum HSAIOIHX areHTOB
T'ubpuguas Agile + DevOps 315 | 45,2% 15,9% 0,614
Scrum / Agile 118 | 16,9% 5,9% 0,548
Kanban / Scrumban 72 1 10,3% 19,4% 0,47
Waterfall / V-model 58 8,3% 10,3% 0,511
Spec-Driven Development 49 7,0% 36,7% 0,643
Context-Driven Development 36 | 52% 30,6% 0,557
Agentic / Al-native 49 | 7,0% 100,0% 0,563

[Mpeobnasanue rubpUIHON MOJIETH CBA3aHO C TEM, YTO OHA OXBAThIBAET YETBIpe
pabounx KoHTYpa. B mposyKTOBOM KOHTYpe HcIob3ytoTcs backlog u kopoTkoe ra-
HHPOBaHHe, II0C/Ie Yer0 KOMaH/a MoIydaeT 0OpaTHYIO CBs3b. VIHXKeHepHBIH KOH-
TYp OTBedYaeT 3a KOHTPOJIb Bepcuil u code review; ciofja ke OTHOCATCA aBTOMATH-
JeCKHe TeCThI U yIpaB/ieHHe TeXHUIeCKUM gosroM. [loctasky noagep:xusaror CI/
CD u BoCripou3BOJMIMbIE CPe/ibl. DKCITyaTallMOHHBIM KOHTYp onupaerca Ha SLO,
Habm0naeMOCTh U paboTy ¢ nHIUAeHTaMU. LLM-areHT B TaKOH cxeMe JeHCTBYeT
BHYTPH CYIECTBYIOIIUX IPOLleAyp KaK OTpaHUYeHHBIH HCIIONHUTEb. Ha Tekyiem
YPOBHe 3pe/IOCTH NPAKTHIHbIM BapuaHTOM ocTaetcst Agile + DevOps ¢ Bei6opou-
HOM areHTHOH aBTOMAaTH3al[hel U YeJI0BeYeCKMMH IITF03aMH.

M3 155 pecnioH/IeHTOB, IPUMEHABIINX areHTHBIN pexxuM, 122 yKasanu fie/eru-
poBanue koguposanus (78,7%). TecTupoBaHUe U JOKYMEHTALMIO OTMETHIH 110 106
y4acTHUKOB (68,4%), peBbto — 86 (55,5%). Tpe6oBaHus BBIOpa/n 65 peCOHLEHTOB
(41,9%), npoexrupoBanue — 63 (40,6%). 3HaueHUs il Pa3BEPTHIBAHKS U MOHHU-
TopuHra 3ameTHO Hipke: 30 (19,4%) u 23 (14,8%) coorBeTcTBeHHO. TaKO# PUCYHOK
COITIACyeTCsl ¢ OTKPBITBIMH OIpocamu, rae VM yaie HCIOIb3YIOT A1 JTOKAIbHbBIX
mpoBepsieMbIx 3aga4 [10]. OcTOpOXKHOCTD BO3pacTaeT MpH IePexoje K IKCIIya-
TAallMM U IPOEKTHOMY ITaHUpOBaHMUI0. MccienoBarenbckas 6asa TakKe CMeleHa
K paspaboTke: 0630p 181 Genumapka u3 461 my6IHKaUU OTHOCUT K 9TOH CTaJUH
0K0710 60% ouenok. Ha TpebGoBanns npuxoautcs 5%, Ha poeKkTupoBanue — 3%
[18]. MIaMepuTebHBIN HHCTPYMeHTapHil oka oxBarbeiBaeT Agentic SDLC Hepas-
HOMEPHO.
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60% 80% 100%

TpeGoBanus 41,9%

Tpoextuposaiie 40,6%

Komuposarite 78,7%
Tectupopanne 68,4%

Pebio 55,5%

Jloxymerrrans 68,4%
Paspépraimatie :| 19,4%

MoHHTOpHET :| 14,8%

Ocosanue: omsemvr 155 o6 Ppearcuna.

Puc. 3. Cragum SDLC, penerupyembie LLM-areHTam no aaHHbimM onpoca (n = 155)

Cpeznn pecrioH/IEHTOB C areHTHBIM PEXHMOM MeJHaHa HHAEKCAa HHTerPalun
paBHa I = 0,687. MeanaHa 0CTaTOYHOTO pHUCKa cocTaBuaa R = 0,166, mpoleccHOro
appexra — P = 0,575. Beicokuii yes0BedeCKUH KOHTPOJIb 3aQUKCHPOBaH B 86 aHKe-
Tax, cpefHuil — B 58, Hu3kuil — B 11. IlepBbIii ypoBeHb aBTOHOMUH yKa3aH B 70 aH-
KeTax, BTOpoHi — B 74, TpeTu#l — B 11. B BBICOKOKPUTHYHOH I'pyIiIle MeAHaHA CHH-
3UJIaCh [0 [IePBOTO YPOBHA. [IpH OTCYTCTBHU BCeX TPeX KOHTPOJIbHBIX CUTHAJIOB
MezuaHa P paBH:anace 0,245. OfHOBpeMeHHOE Ha/IMYHe TeCTOB, CTATHIECKOTO aHa-
JIM3a U PEBBIO NMOAHAJO ee 0 0,663. PasHuIla 3aBUCUT OT NPUHATON POPMYJIbI H-
JleKca ¥ He ABJIAeTCA MIPUIMHHON OIleHKOM addexTa.

B SWE-bench u SWE-agent efuHuIIeH OL[EHKH CTYXKHUT IPOBEPsAEMBIH ITaKeT U3-
menennil. SWE-bench cozeprkur 2294 3azauu Ha ocHOBe peanbHbIx GitHub issue
u pull request; maTy MpoBepsieTCst BOCIPOU3BOAUMBIME TecTaMu [16]. SWE-agent
nobapseT HHTEPENC, Yepe3 KOTOPbIH areHT B3aUMOZEHCTBYeT C Pelo3UTOpHeM
u cpegoit [17]. IIpoxoxaeHre TeCTOB ellje He IOATBEPKAAET IIOJHOTY TpeGoBaHuUI
WJIM 9KCILTYyaTaIllMOHHYIO IIPUT'OAHOCTD. Be30IacHOCTh M COTPOBOX/IA€MOCTD TaKkKe
TpebYIOT OTZe/IBHBIX IPOBEPOK. [laKeT JOKa3aTeNbCTB JODKEH CBA3BIBATH H3Me-
HeHUe C HCXOHBIM HaMepeHHEM H COZlep>KaTh He3aBUCHUMbIe TecThbl. CTaTHYeCKUH
U security-aHa/nu3 JONO/HAIOTCS KypHAJIOM HHCTPYMEHTA/IbHBIX AeHCTBUH; pellle-
HUe O BBIITyCKe IPUHUMAET YIIoJIHOMO4YeHHbIH yenoBeK. NIST SP 800-218A pacmu-
psAeT NpaKTHKK 6e30ImacHON pa3paboTKU Ha MOZe/IH U JaHHbIe, a mpoduib NIST
AI RMF cBsi3piBaer reneparususlii U ¢ nporeaypamu naeHTUGUKALMK U 06pa-
60TKH pucka [21, 22].
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IlepcnexTussl pa3sutus nociae SDD u CDD

SDD cHmwxaeT HeolpeeeHHOCTb HamepeHus, CDD nomoraet yzep:XxuBath IIpo-
eKTHBIH KOHTEKCT. Borpoc f0BepHsA kK aBTOHOMHOMY UCIIOTHEHUIO OCTAeTCS OTKPBI-
TBIM. POCT KOHTEKCTHBIX OKOH M aBTOMATHYeCKOe U3BJIedeHNe 3HAaHUH, BEPOATHO,
IIpeBPATAT YIPaB/AeHNEe KOHTEKCTOM B HHPPACTPYKTypHYI0 ¢yHKIUI0. [eHepanusa
criennUKALMH CTaHET OOBIYHBIM 3TAIIOM PAGOTHI. Pas/iuuus MeX/y CIeyIOLUMN
METOZOIOTHUAMU OYAYT ONpeeNATbC JOKa3yeMOCThIO Pe3y/IbTaTa U MpaBUIaMH
HasHaveHUs nosHoMouni. C yuetom aroro npezanoxkeHa Intent-Context-Evidence
Driven Development (ICEDD) — paspaborka, ypas/seMasi HAMepeHHeM, KOHTeK-
CTOM U JI0OKa3aTe/IbCTBAMHU.

B ICEDD Hamepenue uKcHpyeT OH3HeC-Ijeb U JONYCTHMbBIH PHCK.
Crenuduxanusa nepeBogUT ero B mposepseMble TpeboBaHuA. KOHTeKCT XpaHHT
ApXUTEKTYPY, KOJ, U IPUHATBIE PEIleHUs; PASOM HaXOAATCA CTAHAAPTHI M 9KCILTya-
TAI[HOHHBIE JaHHbIE. ATEHT BBIIIOJIHACT OTrpaHUYeHHYI0 3a4a4y. KonTyp Evidence &
Governance cobupaeT pe3y/IbTaThl TECTOB, TPACCHPOBKY U MOATBepkeHHe. ITepexos,
K CJIe/lyIollleMy KOHTYPY paspellaeTcs IOoC/e JoKa3aTeIbHOro 1io3a. Eciu npo-
BepKa BBIABJIAET HOBBIN PHCK HJIM IPOTUBOpEYHe HCXOAHOMY HaMepeHHUI0, MeHs-
10TCs Koz ¥ ciertuukanusa. KoHTexcT 06HOB/IAETCA B TOH ke HTeparuy. Takas 06-
paTHasA CBA3b OCTAETCS ayAAUPyeMOH.

ICEDD: pa3padorka, ynpasisieMasi HAMEPEHHEM, KOHTEKCTOM H I0KA3aTEIbCTBAMH

INTENT SPECIFICATION CONTEXT
Girssec-tes, orpaRITYeHIA, > ‘TpeGosass i > apxTexTypa, Ko, pemerms, td
KpiITepII pesyTHTaTA KpiTepIm mpHENKIT CTARIAPTH 1 SHAHIA

Havepenue, u komexem it umepayuu

I ne dhaxmon acenmon, a naxemox

Puc. 4. KoHuentyanbHas cxema ICEDD (npepnokeHo aBTopom)
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Tabnuua 6. Bo3amoxkHble HanpaBaeHus nocr-SDD/CDD meToponorum

Ynpasiaromui .
Hanpasnenue P m MexaHu3sMm Kpurepuii spesoctu
00'beKT
Hamepenue, koH- BocnpousBoAuMBIHI
CKBO3Has TPacCHPOBKa .
ICEDD TEKCT, ZJ0Ka3a- . naket evidence A/ Kax-
U J0Ka3aTe/IbHbIH 1TI03
TeJbCTBa JI0T0 U3MEeHEHUs
Multi-Agent
Paspenenne generator, | KonTponupyemoe pacxo-
Assurance- He3zaBucumoctsb : .
. . verifier, security JKEeHUe U He3aBUCUMas
Driven poseit
u release-areHToB IIpoBepKa
Development
. . . Cumyssinus Tpebo-
Digital-Twin Hcnonnumpri YA TP IIpenckasarenbHas TO4-

BaHHH, apXUTEKTYPBI

Lifecycle JBOMHHUK CHU- HOCTb JBOMHHUKA U 6e3-
1 9KCIUIyaTaluH A0 110- .

Development CTeMBbI U Cpefibl OIIACHBIH IIEPEHOC
CTaBKHU

Policy-Adaptive MHaMHYECKOE TIOBbI- H3mepsieMbli PUCK

Y P [TouTuKa moJ- A P PHCK,
Autonomous . IIeHVe WIKM CHIDKEHHe | JKypHas pelleHui U ra-
HOMOYHUH U PUCK .
Development ABTOHOMMH PaHTHPOBAHHBINA OTKAT

OTH HampaBJIeHHUsA IOKA CYLIeCTBYIOT KaK MCCIeA0BaTeNbCKIE KOHCTPYKIIUH.
JI/151 UX IpOBEepKU HY KHBI I/TUTe/IbHbIE CPABHEHHA KOMaH/, ¥ poeKToB. OZHOH CKO-
POCTH HeJOCTaTOUHO: CIefyeT YUUTHIBATh JedeKThl U 00beM MOBTOPHOH paboTEL
OTzenpHBIC METPHKH JJOJDKHBI OMHCBHIBATh 0€30IIACHOCTD U BOCCTAHOBJIEHHE T10CTIE
HHIUeHTOB. KauecTBO MpOeKTHBIX 3HAHHUH U KOTHUTHUBHAs HAarpysKa TpebyroT cob-
CTBeHHOTo usMepeHust. Oco6eHHO Mo JaHHBIX HAKOILIEHO 110 TPeGOBaHUSIM U ap-
xurekType. COmpoBOMXKeHHEe 1 KOMAaHAHOE B3aUMOZEHCTBHE TakK)Ke ITPe/ICTaBIeHbI
B GeHUMapKax 3HAYUTeIbHO c1abee kogupoBanus [18].

3aK/mo4eHue

HoBble MeTOZ0/I0THH OOBIYHO COXPAHAIOT YaCTh MPEKHUX MEXaHH3MOB YIIPaB-
nenus. Waterfall u V-model sakpenuii mostamHoOCTs U TPacCHPYyeMOCTb. Spiral me-
peHec BHHUMaHMe Ha PUCK, Agile cokpaTun obparHyio cBssb, a DevOps u CI/CD
CBsI3a/I1 U3MeHeHHe Kofia ¢ mocTaBKoi. SRE 06aBuI H3MepsieMyI0 HaZIeXKHOCTD pa-
6oraromiero cepsuca. LLM-areHTbl BBOAAT HOBbII 00bEKT yIIpaB/IeHHsA — aBTOHOM-
HOe MHOT'OIIAroBoe JelcTBre. Ero pe3ynbrar 3aBUCHUT OT CLIOCOOHOCTH MOJE/HU Te-
HepHpOBaThb KOJI, HO 3TOT'0 HEZIOCTaTOYHO. Hy)KHBI AIcCHOe HaMepeHNe U aKTyaIbHbIH
KOHTEKCT. [ paHMIIbI ITOTHOMOYHH U He3aBUCHMas IPOBEPKa ONpe/e/IAI0T AOMyCTU-
MBIH ypOBEeHb aBTOHOMUH.

Mo ganHBIM ompoca 697 crennanuctos xo/st rubpugnoi Agile + DevOps mo-
Jiesiu cocTaBua 45,2%. ATeHTHOE JieJIerMpOBaHHeE Yallle 3aTParkBa/lo KOAUPOBaHHUE.
Jlng TecTUPOBAHUA U JOKYMEHTALIMH IIOJy4eHbl OJ[MHAKOBbIe 3HaYeHUA — 68,4%.
OTH pesy/IbTaThl OIUCHIBAIOT 00C/IeJOBAaHHYIO BBIOGOPKY. SDD MOKHO HCIIO/Ib30BaTh
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a7 popManusanuu HamepeHus, CDD — s/ ynpasieHus /[0JrOBpeMeHHBIM KOH-
tekctoM. ICEDD gnobaBiisieT mpoBepsieMble JOKa3aTeIbCTBa. PaciinpeHne aBTOHO-
MHH ZOMYCTHUMO IIPU HATUYUH HAabII0aeMOCTH U BOCIIPOU3BOAUMOTro evidence-ma-
KeTa. [l KOXKJ0T0 M3MEHEHHUs TAK)Ke HY)KeH Oe30macHbIi oTKaT. [Ipu nmpuHATOMH
dopmyne HHIEKCA COYeTaHUE ITHX YCIOBHH COOTBETCTBYET Me/JHaHe OCTATOYHOTO
pucka 0,166.
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APXUTEKTYPA U CTPOUTENBCTBO

Evaluation of intersection level of service and proposal of alternatives
using SIDRA INTERSECTION: a case study in Al-Diwaniyah City

Al-Marmadhi Rania Ali Bader, assistant lecturer;
Rasha Muthana Jameel, assistant lecturer;
Zaman Mohamed AL-Delfi, assistant lecturer

University of Al-Qadisiyah (Diwaniya, Iraq)

This study aims to evaluate the Level of Service (LOS) of a critical intersection in
Al-Diwaniyah city — Al-Oruba First Roundabout — and propose effective solutions
to enhance its performance. The intersection, currently functioning as a roundabout,
was selected due to its high traffic demand during peak hours. Field traffic data were
collected during the morning and evening peaks using digital cameras, and the data were
analyzed using the SIDRA INTERSECTION software. The analysis provided a detailed
assessment of the intersection'’s operational performance and identified its current
Level of Service. Based on the findings, several improvement strategies were proposed,
including converting the roundabout into a signalized intersection and widening all
approaches by adding one lane in each direction. Additionally, a flyover with two lanes
in each direction is currently under construction, which is expected to further improve
traffic flow and reduce congestion. The study highlights the importance of data-driven
planning in addressing urban traffic challenges and optimizing intersection performance.

Keywords: Intersection analysis, SIDRA software, traffic engineering, Level of
Service, urban congestion, Iraq.

ntroduction

Intersections play a vital role in urban traffic management, as they directly affect
roadway capacity, traffic flow continuity, and overall safety (Yaibok et al., 2024).
Poorly designed or inadequately managed intersections often lead to congestion,
excessive delays, and increased risk of accidents (Agyapong & Ojo, 2018). This issue
is particularly evident in rapidly growing urban centers across Iraq, where rising
population and expanding vehicle ownership have intensified pressure on existing
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traffic infrastructure (Jarah et al., 2019). Al-Diwaniyah City, a key urban center
in southern Iraq, has witnessed a noticeable increase in traffic demand over the
past decade (Al-Mrumudhi & Al-Obaedi, 2023). As a result, several intersections
within the city suffer from recurrent congestion, especially during peak hours. One
such intersection, located near [Oruba intersection], experiences frequent delays
and operational inefficiencies due to conflicting vehicle movements and outdated
geometric design.

In the context of modern traffic engineering, traditional evaluation methods are no
longer sufficient to address these complex challenges. Therefore, advanced simulation
tools have become essential for conducting accurate and comprehensive assessments
of traffic performance (Chao et al., 2020).

This study aims to evaluate the operational performance of the selected intersection
in Al-Diwaniyah using SIDRA INTERSECTION software — a well-established micro-
analytical traffic modeling tool known for its accuracy and detailed output. The
current intersection configuration is analyzed and compared with several proposed
alternatives based on key performance indicators, including Level of Service (LOS),
average vehicle delay, and queue length. The goal is to identify the most effective design
alternative that enhances intersection performance and reduces traffic congestion.

2. Literature Review

Numerous studies have investigated traffic performance at intersections using
simulation-based analytical tools, with a growing emphasis on micro-analytical
software to enhance evaluation accuracy. Akgelik (2015), the developer of SIDRA
INTERSECTION, underscored the value of such tools in estimating intersection
capacity, analyzing delays, and testing operational scenarios under varying traffic
conditions. In the Iraqi context, Al-Mansoori et al. (2022) conducted a comprehensive
analysis of four urban intersections in Basrah using SIDRA INTERSECTION. Their
findings demonstrated that implementing optimized signal phasing could reduce
average delays by up to 28%, highlighting the effectiveness of strategic signal timing.
Similarly, Al-Zubaidi and Abbas (2020) evaluated major intersections in Baghdad and
concluded that adaptive signal control strategies were essential to mitigate increasing
congestion, particularly during peak hours.

Internationally performed a case study in India, showing that the introduction
of exclusive turn lanes significantly enhanced the Level of Service (LOS), often by
one to two grades. These findings align with global research that emphasizes the
utility of simulation models in forecasting the impacts of geometric and operational
modifications on intersection performance. Building upon these insights, the present
study applies SIDRA INTERSECTION to assess a key intersection in Al-Diwaniyah, a
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mid-sized city in Iraq. Given the scarcity of real-time traffic data in such urban centers,
this research aims to propose cost-effective and data-efficient improvement strategies
tailored to local traffic conditions.

3. Methodology

3.1. Study Area

The selected intersection (Al-Oruba intersection) in Al-Diwaniyah City serves as
a critical node in the urban road network, experiencing significant traffic pressure

during peak hours. The study location was surveyed over a one-week period, focusing
on peak morning (7:30-8:30 AM) and evening (2:30-3:30 PM) times.

3.2. Data Collection

Manual traffic volume counts were conducted during weekday peak hours to
record vehicular movements at the selected intersection. The data collection process
included classifying vehicles by type (private and public) and by movement direction,
including through movements, left turns, and right turns. In addition to traffic volumes,
a comprehensive geometric survey of the intersection was carried out. Key parameters
documented included the number of approach lanes, lane widths, lane configurations,
signal timing and phasing, and pedestrian flow characteristics. These data provided a
detailed understanding of both traffic behavior and intersection design, forming the
basis for subsequent performance evaluation and improvement analysis.
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Table 1. Intersection data in geometric design

Intersection Road 1 Road 2 Median Sidewalk 1 Sidewalk 2
Direction width width Width Width Width
Governorate 12m 12m 2m 4m 4m
Bridge
Second Arouba 12m 12m 2m 4m 4m
Maternity Hospital 12m 12m 2m 4m 4m
market 12m 12m 2m 4m 4m
Table 2. Intersection data in existing conditions
Intersection Road 1 Road 2 Median Sidewalk 1 Sidewalk 2
Direction width width Width Width Width
Governorate 1015m | 1045m 1.90m 4.48m 5.96m
Bridge
Second Arouba 9.80 m 10.50m 2.20m 6.60m 6.15m
Maternity Hospital | 9.80 m 9.70m 1.90m 4.30m 2.40m
market 11.40m 8.40m 1.90m 2.90m 3.77m
3.3. Analytical Tool
SIDRA INTERSECTION 9.0 was used for the simulation and performance
analysis.

The morning peak hours were selected for data collection, as they exhibited higher
traffic volumes compared to the evening period.
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The recorded traffic volumes during the morning session were analyzed,
and the hour with the highest traffic demand — between 8:00 a. m. and 9:00 a.
m. — was identified for detailed evaluation. Traffic volumes were aggregated at
15-minute intervals, and the collected data were subsequently input into the SIDRA
INTERSECTION software for analysis.

Table 3. Traffic Volumes Recorded During the Morning Observation Period

ESTE WEST TH NORTH ESTE WEST SOUTH NORTH
L L T L L T L R [ T [ L R [ T L R [ T L R [ T
o | s | 7 8 7 6 )
oo | or0 | 15 il 0 9 10
o710 | 05 | 25 ¥ 20 12 12 4 3 5, 18] = 3 ] ) G G 30
o5 | o2 | 30 25 15 30
[ 30 20 32
% | 0% | 60 60 36 36 135 100 11y 59) sl g w0l wml  nl o o
| 03 | 60 80 50 25
o35 | om0 | 80 50 62 28
a0 | o045 | 88 29 35 39 o T YT T ) A T T (T Y (") 2
07:45 07:50 90 45 45 45
07:50 0755 100 58 3 55 30
0755 06:00 65 98 112 255 250 249 170| 145| 165| 180| 137] 180] 170] 199| 125|
08:00 06:05 120 130 155
0505 | 0510 | 90 | 68 | 160
0510 | 0615 | 115 | 75 | 200 s  aisl s 10s] 2] 20l  asl  1es[  1ss]  2sef s m
08:15 06:20 122 90 195 9
020 | o625 | 85 | 113 | 120 100 %0 | 100 ]
100 [ 127 | 170 160 100 | 92 4| 130 sl o el sl o] w0 ol 2% 2% 2 r32] 3
155 | 100 | 202 86 150 | 120 172
96 | 1 78 200 | 180 | 100 1
1 192 160 | 200 | 120 sl sl anl 121] s[  as8] 1es| st soo] om0l an
2 200 140 | 150 | 00
215 90 [ 120 | 92
0855 | 0500 4 250 78 [ 100 [ 99 | 105 w0 el sl ! am! ess| o7  ae[ s om|  oml 23
w7| ses| 1683  7s6| 1263 1280 1070 700 11|

Table 4. Traffic Volumes Recorded During the evening Observation Period

ESTE WEST SOUTH NORTH

L R T L R T L R T L R T
04:00 0405 26 19 55 5 7 50 8 13 9 3 8 10
04:05 0410 25 15 60 T n 49 i1 8 5 6 i 15
04:10 0415 30 12 57 6 12 61 13 i1 8 3 10 9
04:15 | 0420 29 16 [ 4 15 53 9 12 B 5 13 7
0420 | 0425 32 13 84 5 20 64 15 15 7 10 9 14
0435 | 0430 30 20 52 [ 13 66 10 20 7 T 15 [
0430 | 0435 21 14 61 10 12 75 15 25 14 12 14 9
0435 | 0440 25 22 67 9 " 80 " 14 13 g 12
04:40 | 04:45 27 20 70 4 12 73 9 16 [ T 10 1
04:45 04:50 rig 19 75 6 8 70 12 18 1 9 13 13
04:50 04:55 28 21 79 T 9 76 15 14 15 8 9 10

04:55 | 0500 32 24 85 hi 14 90 13 17 12 10 12 15
05:00 05:05 32 19 28 54 25 34 22 22 24 13 24 33
0505 | 0510 34 54 22 43 20 54 20 28 48 25 32 28
05:10 05:15 50 32 43 67 30 55 10 17 25 32 22 16
0515 | 0520 27 66 66 47 37 32 19 16 64 20 65 23
05:15 05:25 53 21 55 29 40 23 22 32 22 26 66 25
0515 | 0530 44 54 go| 66 55 18 30 23 28 18 44 30
0515 | 0535 66 70 21 23 50 19 34 25 36 30 19 55
0515 | 0540 43 60 40 77 88 29 65 44 35 59 20 43
05:15 | 0545 60 63 43 34 40 34 22 55 33 35 22 32
0515 | 0550 78 73 65 43 23 23 40 70 65 33 32 56
05:15 | 0555 45 35 43 65 33 32 45 80 45 40 54 60
0515 | 0800 | 216 105 70 87 76 55 90 70 60 80 55 75
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Table 5. The peak hours for Sunday and Tuesday that were analyzed
and input into the SIDRA software

TIME L R T L R T
9:00-8:00 756 1263 1280 1070 709 1115
9:00-8:00 1131 1094 1634 447 566 1683

4. Results and Discussion

The analysis conducted using SIDRA INTERSECTION 9.0 provided
comprehensive insights into the operational performance of the studied intersection
under existing and proposed conditions.

Under the existing conditions, the intersection exhibited an average control delay of
47.1 seconds per vehicle, corresponding to Level of Service (LOS) F, which indicates
poor traffic performance during peak hours. The southbound left-turn movement
emerged as the most critical, with an average delay exceeding 55 seconds and queue
lengths reaching over 95 meters, significantly affecting upstream flow. Implementation
of Scenario 1-which involved adjusting traffic signal phasing and cycle lengths —
resulted in a moderate improvement, reducing the average delay to 39.5 seconds and
upgrading the LOS to C. Scenario 2 demonstrated the best overall performance. This
scenario combined signal optimization with minor geometric enhancements such as
additional left-turn bays and lane reallocation. As a result, the average vehicle delay
dropped to 29.4 seconds, and the LOS improved to B. Additionally, queue lengths
were reduced by approximately 40% compared to the base case.

Scenario 3, which simulated a modern single-lane roundabout, achieved an
average delay of 33.0 seconds with LOS C. Although this option offered reasonable
performance improvements, it was found to be less feasible due to spatial constraints
and the extensive reconfiguration required.

Among all alternatives, Scenario 2 provided the most effective and balanced
solution, achieving significant delay reductions while remaining practical for
implementation.

5. Discussion

The comparative analysis of the three proposed scenarios indicates that Scenario
2 is the most effective and feasible solution for improving intersection performance
in Al-Diwaniyah City. Key advantages of this scenario include: A 37.6% reduction in
average delay compared to the existing conditions. Improvement in Level of Service
from F to B, indicating enhanced operational efficiency.

Noticeable reduction in queue lengths across all approaches, thereby improving
vehicle throughput.
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Feasibility of implementation, requiring only low to moderate-cost interventions.

These findings are consistent with the results of Al-Mansoori et al. (2022), who
observed significant delay reductions through signal optimization and minor
geometric improvements. The results also support the conclusions of Akgelik (2015),
who emphasized that small-scale geometric modifications combined with calibrated
signal timings can lead to substantial improvements in urban intersection performance.
While roundabouts are known to improve flow in certain conditions, they may
be inappropriate for space-limited, mixed-traffic environments such as that of Al-
Diwaniyah. Furthermore, driver unfamiliarity with roundabout operations may pose
safety risks, especially during the early stages of implementation.

6. Conclusion and Recommendations

This study evaluated the operational performance of a signalized intersection in
Al-Diwaniyah City, Iraq, utilizing real-world traffic data and simulation modeling
through SIDRA INTERSECTION software. The analysis revealed that the existing
configuration performs poorly, with an average control delay of 47.1 seconds per
vehicle and a Level of Service (LOS) F, indicating significant congestion during peak
hours.

To address these deficiencies, three alternative improvement scenarios were
analyzed. Among them, Scenario 2-which integrates optimized signal timing with
modest geometric enhancements — produced the most favorable results. This scenario
reduced average delays by 37%, improved LOS to Level B, and minimized queue
lengths across all approaches. Importantly, the proposed improvements are both
practical and cost-effective, requiring only minor infrastructure modifications, making
them suitable for implementation by municipal authorities.

The study underscores the importance of applying simulation-based tools such
as SIDRA INTERSECTION in urban traffic management. These tools enable
transportation planners to evaluate various design alternatives accurately and make
informed decisions to improve traffic efficiency.

Recommendations

Based on the findings, the following recommendations are proposed:

1. Adopt Scenario 2 as the preferred improvement strategy for the studied
intersection, due to its balance between performance gains and feasibility.

2. Encourage traffic authorities in Al-Diwaniyah and similar cities to utilize
simulation tools like SIDRA INTERSECTION in their planning and decision-making
processes.

3. Extend future research to a network-level analysis, incorporating multiple
intersections and evaluating the cumulative impact on traffic flow.
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4. Include pedestrian and safety performance metrics in future studies to provide
a more comprehensive assessment of intersection functionality.

5. By implementing targeted upgrades and leveraging simulation technologies,
significant enhancements in traffic operations can be achieved, contributing to more
efficient and safer urban mobility in Iraq.
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This study presents dynamic response and structural stability of flexible pavements
under complex multi-vehicle traffic loading using a three-dimensional finite element
model. A 100-meter long numerical road model was built to represent a critical situation
of two passenger vehicles moving in opposite directions. A parametric study was carried
out to check the performance of materials by comparing conventional (normal) asphalt
with Polymer Modified Asphalt (PMA) mixtures over a wide range of vehicle velocities.
At a velocity of 100 km/h, the numerical results clearly show a mechanical transition
threshold. Below this threshold of 100 km/h, the pavement matrix is primarily controlled
by standard viscoelastic behavior; the higher velocities reduce the dwell time of the load,
resulting in a narrower trough of deformation and lesser accumulation of permanent
rutting. The peak mitigation effect of PMA is maintained throughout this entire process.
An important aspect to note is that both models show an anomalously sharp increase
of maximum settlement curves within the range of 100 km/h to 250 km/h. This
behaviour is that of intense «elastic spring-back» and high-frequency dynamic wave
propagation, not of traditional structural failure. Its cross-linked polymer network
functions as a highly resilient elastic spring, therefore, generating a strong dynamic
rebound wave to withstand the violent kinetic impact the PMA model displays higher
absolute displacement peaks at ultra-high speeds. In the end, this study underscores
polymer modification as a key factor in enhancing dynamic damping capacity and
structural resilience of modern highways at extremely high speeds, aside from static
rutting protection.

Keywords: Polymer modified asphalt, PMA, traditional asphalt, 3D finite element,
PLAXIS 3D, dynamic analysis, Flexible pavement.

Introduction

o The mainstay of a nation's development is the communication structure, which
should be safe and efficient. It should be supported by an adequate framework for
infrastructure within the road network. The pavement structures are continually
influenced by complex environmental and traffic loading conditions, which determine
their long-term performance.
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Flexible pavement structures, or asphalt pavements, are made of subgrade, base,
sub-base, and asphalt surface course layers. Their primary engineering function lies in
the efficient sustenance of high traffic wheel loads while gradual distribution of induced
stresses over underlying natural soil is achieved (Riaz, A. et al., 2024). Commonly
used asphalt pavements are known due to their unique viscoelastic properties, high
water resistance, and structural flexibility. Apart from their mechanical performance,
asphalt pavements bring significant economic and environmental benefits since they
are globally recognized as one of the most recycled materials (Sulyman, M. et al., 2014).

Conventional asphalt binder, despite its wide use, is highly temperature susceptible,
and this greatly reduces pavement performance. Under high summer temperatures,
the neat asphalt becomes extremely soft and offers little shear resistance. It becomes
highly viscous. In a situation where heavy, repetitive traffic loads are applied to it, the
lack of structural stability will result in severe permanent deformation most commonly
referred to as rutting, which accelerates road deterioration.

Many experimental and laboratory studies have been carried out to evaluate the
physical and mechanical properties of polymer-modified asphalt, creating a huge
theoretical and numerical simulation gap. Most of the existing literature is based on
empirical laboratory testing, leaving a significant gap in advanced numerical modeling
that can accurately predict the structural responses and stress distribution of these
modified layers under dynamic vehicle loads.

Conventional unmodified asphalt binders have intrinsic technical limitations,
particularly high temperature susceptibility and low shear strength, as documented
in foundational pavement literature (Read & Whiteoak, 2003; Bouldin et al., 1994).
Neat bitumen’s viscoelastic behavior changes drastically at high summer temperatures
to become purely viscous. This lack of elastic recovery leads to irreversible matrix
deformation under high, channelized axle loads, most commonly in the form of
structural rutting (King, 2002). Hence, the control of these cumulative plastic
deformations is still very difficult, requiring sophisticated changes to enhance the
structural stability of asphalt.

Intrinsic technical inadequacies, including high temperature susceptibility and
shear strength, exist in conventional unmodified asphalt mixtures, as established by
engineering principles in The Shell Bitumen Handbook (Read & Whiteoak, 2003).
Under high pavement temperatures and typical heavy traffic loading, the viscoelastic
balance of neat bitumen is seriously disrupted to change to purely viscous behavior.
This then leads to the accumulation of permanent deformation, otherwise termed
structural rutting, by which this lack of elastic recovery causes continuous plastic
flow within the asphalt matrix. From accumulated deformations of pavement layer,
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overall structural integrity is weakened, hence the prompt requirement for advanced
material modification (Read & Whiteoak, 2003).

Laboratory tests indicate that polymer-modified asphalt mixtures are better than
conventional ones. The incorporation of polymer networks into the asphalt matrix
significantly improves resistance to plastic deformation by reducing rut depth under
repeated high traffic loads. These practical modifications also enhance the adhesion
between the binder and aggregate, increasing pavement moisture susceptibility and
improving overall mechanical durability over the unmodified reference mix (Liao H.
et al., 2025).

A number of researchers studied the effect of asphalt modification on pavement
behavior under the traffic load (Chen Zhang et al., 2019; Liao H. et al., 2025; Zeiada,
W. A. etal., 2014).

While many experimental and laboratory studies have been done to evaluate
the physical and mechanical properties of polymer-modified asphalt, there is still
a considerable gap in theoretical and numerical simulation. Most of the existing
literature is heavily based on empirical laboratory testing — leaving a big hole in
advanced numerical modeling that can accurately predict the structural responses and
stress distribution of these modified layers under dynamic vehicle loads. This paper
fills the gap between the behaviors of conventional and polymer-modified asphalts
under heavy traffic loads.

2. Methodology and numerical modelling

A full-scale numerical road model was developed to investigate the structural
behaviour of dynamic conventional and polymer-modified asphalt mixtures. The
total longitudinal length of the pavement section was kept at 60m length and 24m
width to allow for continuous motion of the vehicle and obtain dynamic response
properly. The numerical profile consisted of several layers of flexible pavement each
with specified thickness. The pavement cross-section was made up of an asphalt
wearing course (15 cm), base course layer (25 cm), and subbase layer (50 cm) all
supported on a deep subgrade foundation layer extended to a depth of 15 meters to
remove boundary effects from distribution of stresses. The model geometry and layer
configuration are shown in Figure (1).

2.1. Vehicle modelling and dynamic load distribution

Two moving passenger cars were added to the 60-meter numerical pavement
model for general traffic considerations. The above described dynamic meeting and
passing scenario within the pavement boundaries is created with an opposing traffic
situation, where one vehicle moves in the forward direction while the other moves in
the opposite direction as illustrated in Figure (1).
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Fig. 1. 3D finite element model configuration

A parametric speed analysis was carried out to study the influence of vehicle
velocity on the dynamic response of the pavement. Different constant velocities
of 25, 50, 100, 150, 200, and 250 km/hr were used as initial input conditions for
the simulations. It will enable the time-dependent viscoelastic behavior of both
conventional and polymer-modified asphalt mixtures to be studied over the whole
range of vehicle velocities, from low urban speeds to very high speeds. This wide range
of speeds provides a good evaluation of how the duration of loading influences the
accumulation of shear stress and the depth of permanent deformation in the multi-
vehicle passing model.

2.2. Evaluation point of the vertical settlement

The vertical displacement (settlement) at the absolute center of the 60-meter
numerical model was measured systematically for comparison of the structural
responses between conventional and polymer-modified asphalt models. Precisely at
the passing zone where two vehicles collide to create maximum overlapping dynamic
stress, this monitoring location is very critical. The extraction point for obtaining
dynamic vertical settlement data was defined at coordinates (X=30,Y =12,Z = 0.9)
in the global coordinate system. The total vertical displacement accumulated in the
Z-axis direction (Uz) was recorded continuously over all simulated speed profiles.
A graphical presentation of the resultant settlement curves and comparative datasets
for both types of asphalt is shown in Figure (2).
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Fig. 2. Dynamic time- settlement relationship

2.3. Comparative study between the conventional and polymer modified

asphalt

A parametric study on the relationship between vehicle speed and maximum
vertical settlement was performed to evaluate the structural performance of the
two pavement models under different operating conditions. Maximum settlement
values were extracted from a global coordinate point of (X =30, Y =12, Z = 0.9) for
all simulated velocities, which included 25, 50, 100, 150, 200, and 250 km/h. The
numerical results for both conventional and polymer- modified asphalt (PMA)
mixtures show a very clear and consistent trend — maximum vertical settlement
decreases sharply as vehicle velocity increases. This is essentially an effect controlled
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by the viscoelastic and time-dependent nature of the asphalt binders. At lower speeds,
such as 25 km/h, there is much time available for significant build-up of viscous flow
and permanent plastic strain since the duration of action of the dynamic load on the
pavement matrix is relatively long. Conversely, the dynamic pulse duration is very
short at high speeds (up to 250 km/h), which limits the development of permanent
deformations and makes the pavement layer react more rigidly. The maximum
settlement versus speed relationship for conventional and polymer modified asphalt
is shown in Figure (3).
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Fig. 3. The relationship between the speed and maximum settlement

3. Results and discussion

At 25 km/h, the total duration of the dynamic load pulse is much longer than that
which is obtained at 250 km/h. This results in wider deformation curves and thus
increased peak settlement, as the loading time on the pavement matrix is not limited.

Conventional asphalt binders are subject to considerable viscous flow at low speeds
of 25 and 50 km/h because of the relatively long loading dwell time, which results in
deeper vertical deformation troughs of approximately —0.15 mm for normal asphalt.

There is a distinct mechanical rebound phenomenon at very high speeds, 200 and
250 km/h. The settlement curves bounce into the positive displacement zone. This
indicates structural elastic rebound or spring-back effect of the pavement layers due
to high kinetic energy and quick removal of the load.

At very high speeds (150, 200, and 250 km/h), post-peak cyclical oscillations can
be seen quite clearly. These fluctuations depict the manner in which strong dynamic
stress waves travel through the road structure at the exact moment when the two
opposing cars pass each other.
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The Polymer Modified Asphalt (PMA) reduces the maximum settlement depth
continuously over the whole speed range as compared to the conventional asphalt.
It, therefore, reduces long-term plastic strains at the critical vehicle passing zone by
increasing the stiffness and shear modulus of the wearing course. This can be achieved
with a cross-linked polymer network.

In the late-stage recovery phase, the PMA model shows improved stabilization
and dissipation of energy. The modified asphalt quickly dampens these dynamic
shockwaves, forcing the pavement system back to structural equilibrium much more
rapidly than the normal asphalt, which experiences unpredictable, uncontrollable
residual oscillations at extremely high speeds.

The sudden upward swing of the maximum settlement curve above the 100 km/h
threshold is, therefore, due to the superior elastic storage modulus of the Polymer
Modified Asphalt (PMA) and not structural rutting as is the case with conventional
asphalt. Because ordinary asphalt does not have this property of elasticity, it absorbs
the dynamic energy by suffering from permanent viscous distress. The cross-linked
polymer network will be taken to act as a highly resilient spring under the violent
dynamic impact and overlapping stress waves of ultra high-speed vehicles; it sets up
a massive elastic rebound wave.

Recommendation for future work

1. Include thermal-mechanical analysis to see how temperature variations affect
high-speed pavement elasticity.

2. To better capture long-term permanent deformations, apply viscoplastic
constitutive laws.

3. Add heavy trucks and multi-axle configurations to the simulations.

4. To verify the high-speed elastic rebound phenomenon, use field testing or
embedded strain gauges.
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The transport system of the road network is one of the main components of the
infrastructure of any country; it affects the development of the economy and social
activities. The importance of this study stems from the statement of how to use geographic
information systems in the study and classification of types of roads. The analysis of the
deficiency of the road network in the city of Al-Diwaniyah helps diagnose the current
problem of the road network in the city and the effects thereof. Present it to planners
and decision-makers to develop appropriate solutions to the current problems suffered
by this network. The program (ArcMap 10.8.2 and ArcGIS pro-3.0.2) and aerial photos
were used from the Al-Diwaniyah municipality Directorate to carry out this study. The
results, through analysis of the directional distribution of the road network, showed that
the expansion of paved roads opposite the direction of crash growth. This indicates that



30 [yqEnein UccnenoBaHms MONOAbIX Y4EHbIX

there is a need for more paved roads in a direction identical to the direction of crashes
because of their effect in reducing crashes. The results also showed that there is a large
deficit in all types of paved roads, especially the secondary roads compared to other types
of roads, which reached 90%. So the study concluded that it is necessary to create more
road links between communities to raise the efficiency of the network and increase the
degree of connectivity. Integration, as well as reducing crashes and congestion.

Keywords: City of Al-Diwaniyah, Geographic Information Systems, GIS, Paved
Roads, Road Network, Roads, Transport System.

1 Introduction

o The development of the city's road network indicates the level of development
it has reached, as road networks are considered one of the most essential spatial
elements that facilitate many activities. It is the mediator that makes it easier for the
population of all needs in terms of accessibility and connectivity between parts of
the city. They are considered the body's arteries, transporting and broadcasting life
throughout the city [1-3].

Therefore, the road network is considered an indispensable basis when making
plans and developing the city's spatial structure. Roads, in general, affect not only
social activities but also the economy [4-6]. With the urban growth that the city is
witnessing, it mainly needs to expand the road network and create roads that connect
residential neighborhoods. It is necessary to look at internal roads and the importance
of paving them because they contribute to the urban development process. The growth
in the number of vehicles and road infrastructure has provided many societal benefits.
However, despite the societal benefits, there are also societal costs that result from
injuries resulting from movement. There is a lot of traffic on the roads. For this reason,
many studies have focused on the need for caution and attention when planning
transportation [7,8].

Iraq has witnessed, in recent periods, a noticeable increase in the number of cars
without modernizing the transportation network to keep pace with this increase,
which has led to an increase in congestion and traffic crashes, as the number of crashes
in the city of Al-Diwaniyah reached 14,243 crashes for the period from 2015 to 2023
as shown in Figure 1, which were obtained from the General Teaching Hospital and
Traffic Directorate of Diwaniyah City. Given these vast numbers of accidents, attention
should be directed to this problem and work on the crashes and their seriousness.

It is necessary to develop appropriate planning for roads to ensure the quality of the
transportation network as well as to promote commercial and economic growth since
the road network serves as a center for opportunities in production, consumption,
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social coexistence, and resource extraction, and this contributes to enhancing the
standard of living and the development of cities. To support road planning and facilitate
the appropriate decision process those responsible for the road networks have used
geographic information systems. The geographic information system works to save
data on roads systematically and effectively [9-11]. Recently, geographic information
systems have become a vital tool used to analyze and understand geographic data
completely and accurately [12-14].

Fig. 1. Distribution of crashes for the central areas of Al-Diwaniyah City

2. Area of Study

The City of Al-Diwaniyah is located in southern Iraq. It represents the
administrative, political, and economic center of the Al-Diwaniyah Governorate and
the headquarters of all governmental and administrative institutions. The City of Al-
Diwaniyah constitutes about (1.9%) of the country's area and about (8.1%) of the
total area of the governorates located in the central Euphrates region. It is about 180
km from Baghdad and 320 km north of Basra. There has been a noticeable increase
in the number of City road crashes. There are many reasons to be concerned about
the traffic situation in Al-Diwaniyah City. The crashes occur due to drivers, poor
road infrastructure, and other factors. Congestion is also a problem affecting the
road network in the central business district of Al-Diwaniyah City [15,16]. Figure2
shows the study area represented by the City of Al-Diwaniyah and the residential
areas within the City.
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Fig. 2. Extracting the location of the study area represented by the Center
of Al-Diwaniyah Governorate

3. Problem Statement and Study Aim

The City of Al-Diwaniyah is witnessing rapid development in population growth
in the urban area. It is the center of cultural and economic activity of the Al-Qadisiyah
governorate. Still, it suffers from insufficient and efficient roads that serve as its lifelines,
and this leads to several problems, including congestion and traffic crashes [17],
where the number of crashes according to the statistics of Al-Diwaniyah governorate
increased from 395 crashes in 2015 to 14,243 crashes in 2023. The migration of
people from villages and Governorates adjacent to the City causes urban expansion
in addition to the population concentrations due to a search for other services, which
causes pressure on the roads and services. The goals of this study:

— Use geographic information systems to study changes in the road network with
traffic demand for years from 2001 to 2023.

— Calculating the rate of deficit in the paved roads in the city of Al-Diwaniyah.
Through Arc Catalog, a shapefile is created for the road network, and then, using Edit
Features, the road network is drawn. The actual road network is compared with the
proposed road or roads that are supposed to be completely paved.

— The direction of the distribution of paved roads in the City by conducting linear
Directional Mean analysis.

4. Methodology

The road network is one of the most essential elements in City plans because the
effectiveness of movement and transportation in the city depends on the extent of
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linking housing with services. The road network facilitates communication between
the constituent parts of the city, raising the efficiency and performance of services and
supporting the economy. To follow up the stages of development in the road network
in the City of Al- Diwaniya, geographic information systems were used, as they
represent one of the means that rely on the use of computers in their work to collect,
display and analyze data related to geographical locations to obtain information of
great importance that helps in making appropriate decisions.

To study the distribution of roads and disability in the City of Al-Diwaniyah using
geographic information systems for the years 2001 to 2023 by following the following
steps:

— The descriptive analytical approach dealt with the study and drawing of the
Population and road network in the City for the years from 2001 to 2023 after adding
satellite images to the ArcMap program and then describing and comparing the actual
road network with the proposed road.

— The dispersion and spatial diffusion Approach dealt with applying the analysis
functions provided by the GIS program to identify the general spatial direction of the
distribution of roads on the ground.

5. Result Discussion

5.1. Descriptive Analytical Approach

5.1.1. Population Growth

The population in urban areas in the Al-Diwaniyah district was found based on
the data obtained from the Central Agency for Public Mobilization and Statistics
(CAPMS) by using a 2.6% population increase rate. Accordingly, the population
reached as shown in Figure 3.
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Fig. 3. Population estimates for the years from 2001 to 2023
in Al-Diwaniyah District
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5.1.2. Network Growth

In this study, a time series of satellite images from the Al-Diwaniyah municipality
Directorate for the years 2001, 2008, 2014, and 2023 was adopted to study the spatial
expansion and the state of the transport system. The master plan of the City of Al-
Diwaniyah was also obtained. This study area was identified as a result of several
problems related to urban planning and transport that require solutions to avoid the
development of these problems due to the population growth that is taking place in
the City. One of the issues that also plagued the City was that the urban designs of the
ancient cities were complex and challenging.

The poor infrastructures that are unable to withstand the increase in population,
the infringement that is arising on urban designs and land use change, and the lack of
state control over that, as well as an increase in the number of vehicles, are not matched
by development in the services sector of the transportation and communications
networks that would be appropriate for this expansion [18,19]. Multi-temporal aerial
photos and satellite images were used in this work to compute spatial changes in the
transportation system. The changes occurring in the road network were monitored
and drawn using the ArcGIS program, as shown in Figures (4-5-6-7).
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Fig. 4. Al-Diwaniyah Spatial-Temporal Changes in Transport Infrastructure 2001 (A)
All roads (paved and unpaved road (B) Paved road
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Fig. 5. Al-Diwaniyah Spatial-Temporal Changes in Transport Infrastructure 2008 (A)
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Fig. 6. Al-Diwaniyah Spatial-Temporal Changes in Transport Infrastructure 2014 (A)
All roads (paved and unpaved road (B) Paved road
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Fig. 7. Al-Diwaniyah Spatial-Temporal Changes in Transport Infrastructure 2023 (A)
All roads (paved and unpaved road (B) Paved road

Based on the results obtained from the Geographic Information Systems program,
after adding aerial photos and following up the changes in the road network for
the years from 2001 to 2023, the roads were drawn and classified into three types
(highways, main, secondary) as shown in tables (1-2) and figures (8-9), the lengths
were calculated in KM units for all types of roads existing and implemented by the
Diwaniyah Traffic Directorate, as well as drawing and calculating the lengths of
unpaved roads.

This change results from economic growth, population growth, and increased
travel demand, so expanding the road network is necessary. The percentage of the
deficit in paved roads was calculated in comparison with the total roads that include
the existing roads. However, not all of them are paved. it was found through the results
that there is a deficit in the main roads of less than 10%, while the deficit in secondary
roads was more than 60% for all years from 2001 to 2023.

Also, the tiled roads that exist and are implemented by the Traffic Directorate were
compared with the total roads that are supposed to be implemented according to the
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basic design of the city. It was found through the results that there is a deficit in the
three types of roads, where the deficit in highways amounted to more than 45%. In
the main roads, more than 60% for all years, and secondary roads exceeded the deficit
0f 90% for the year 2001, while the other years the deficit in secondary roads ranged
from 60% to 85%. It was concluded that the most significant deficit in all years was
in secondary roads.
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Fig. 8. The percentage of deficit in paving roads in Al-Diwaniyah for the years from
2001 to 2023 Compared with all roads
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Fig. 9. The percentage of deficit in paving roads in Diwaniyah for the years from
2001 to 2023 compared to the master plan
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The deficit in paved roads in 2001 is due to the deterioration of the situation in Iraq
as a result of the wars and weak economic growth. However, after 2003, there was a
development in the country's economy and an improvement in the situation, but there
is still a deficit in paved roads. This is due to the weakness of the road management
system and the political support to complete this work.

5.2. Linear Directional Mean Analysis (LDM).

The purpose of this analysis is to determine the general direction of the spatial
distribution, where it is used to know the direction of linear phenomena only (for
example, the network of roads and streets), through which it is possible to know the
direction of the majority of streets and determine the average lengths of roads. Figure
10 shows how the linear parameters are distributed [20].

P
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Fig. 10. Inputs and outputs of the general trend analysis
of linear parameters [20]

Figure 11 shows that the average length of the road and street network in Al-
Diwaniyah City for the year 2023 was 289.238 meters, and the general direction of
these roads has reached about 275.97 degrees, that is, the general direction of the
distribution of the road and street network in Al-Diwaniyah City is the direction
of the East and South-East, This does not coincide with the trend of geographical
distribution of population growth and the increase in traffic crashes in Al-Diwaniyah,
which previous studies [21] and through the data obtained from the General
Teaching Hospital in Al-Diwaniyah and the traffic department proved that the
increase in the number of traffic crashes was in the fourth sector in Al-Sadr district,
that is, towards the north, as well as that congestion in the City of Al-Diwaniyah is
concentrated in the areas of Al-Sadr district, Al-Urouba, Al-Askan Street, Market
and Umm Al-Khail Street. Therefore, roads must be paved in areas that require
more to reduce their problems.
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Fig. 11. The direction of distribution of roads in the City of Al-Diwaniyah

6. Conclusions

The road transportation system is considered a significant component of the
infrastructure in any country. The development and economic growth of a nation are
closely related to its available transportation system. Good and efficient road transport
infrastructure facilities will promote industrial and socio-economic development. By
studying the road network in the City of Al-Diwaniyah for the years 2001 to 2023,
classifying it, and studying the deficit in roads in comparison with the actual roads
in the City that have not been fully paved, as well as comparing them with the roads
that are supposed to exist according to the Master Plan of the Al-Diwaniyah City.
The statistics of the number of crashes from the General Teaching Hospital in Al-
Diwaniyah for the years 2015 to 2021, or in 2022 and 2023, crashes were obtained
from the traffic department in Al-Diwaniyah and the urban population from the
Department of Statistics in Al-Diwaniyah City.

— The results show that the road deficit rates compared to the actual total roads
(paved and unpaved) of the City of Al-Diwaniyah amounted to 1.72% in the year 2001
and increased in 2014 to 7.95%, while it decreased in the year 2023 to 5.75% for the
main roads. As for the roads in secondary, the deficit rates were high: 83.48%, 79.98%,
76.15, and 67.13% for the years 2001, 2008, 2014, and 2023, respectively. In general,
the deficit rates for all roads for the years above amounted to 63.51%. 62.88%, 61.63 %,
and 55.40%, respectively.

— As for calculating the percentage of deficit in paved roads compared to the
Master Plan of the City of Al-Diwaniyah, there was a deficit in all types of roads for
all years. The deficit in highways was 50.8% for the years 2001 and 2008 and 45.8%
for the years 2014 and 2023. The deficit in main roads reached 69%. 2% and 65.7 %,
65.3%, and 62% for the years 2001, 2008, 2014, and 2023, respectively. The deficit in
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secondary roads exceeded 90% for the year 2001 and 85.6%, 80.1%, 67.8%. For the
years 2008, 2014, and 2023, respectively. In general, the deficit rates for all roads for
the years above amounted to 81.4%. 77.4%, 73.1%, and 64.1%, respectively.

— The results showed that there is a significant deficit in paved secondary roads
compared to other types of roads, so the study concluded that more road links should
be established between subsectors to raise the efficiency of the network and increase
the degree of connectivity — integration, as well as reducing crashes and congestion.

— It is noted from the results of the road deficit that the percent of paved road
deficit decreases with urban progress over time. However, this development and
expansion of roads during the years from 2001 to 2023 did not reach the required level
compared to the total number of roads is supposed to be paved completed according
to the Master plan for the City of Al-Diwaniyah.

— The increase in population growth has led to more road use and also an
increase in vehicle ownership, which means that the number of trips and demand for
traffic are greater. Due to the large number of trips that occurred due to population
growth, there has been an increase in crashes. Population data from the Al-Diwaniyah
Statistics Directorate and crash data showed an increase in areas that were in the
opposite direction to the direction of paved road growth, which was identified through
linear directional distribution analysis. That the average length of the road and street
network in Al-Diwaniyah City for 2023 was 289.238 meters, and the general direction
of these roads has reached about 275.97 degrees; that is, the general direction of
the distribution of the road and street network in Al-Diwaniyah City is East and
South-East, This does not coincide with the trend of the geographical distribution of
population growth and the increase in traffic crashes in Al-Diwaniyah, which previous
studies and data obtained from the General Teaching Hospital in Al-Diwaniyah
and the traffic department proved that the increase in the number of traffic crashes
was in the fourth sector in Al-Sadr district, that is, towards the north, as well as that
congestion in the City of Al-Diwaniyah is concentrated in the areas of Al-Sadr district,
Al-Urouba, Al-Askan Street, Market and Umm Al-Khail Street.

Traffic crashes have become one of the most prominent problems that hinder
the development of societies due to the human and economic losses caused. The
number of crashes reached 14,243 incidents in the City of Al-Diwaniya from 2015 to
2023, so it is necessary to focus and urge on these studies to activate the application
of Geographic Information Systems Technology (GIS) and other related sciences
that contribute to the study of problems affecting the security and safety of society
and that help in making the right decisions during the development of sustainable
planning for land uses.
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TEXHUYECKHNE HAYKMH

MepcnekTuBbl pa3paboTKu U BHeAPEHUS 6ECNUNOTHbIX CUCTEM
ynpaBneHus KapbepHbIMU CaMOCBaNaMM Ha Kapbepax Poccum

MonuyaHoB MakcmM HOpbeBuY, CTYAEHT;

CkpunHuk Cepreit AHApeeBUY, CTYLEHT;

Bopobeit Huknta BukTopoBuy, CTyaeHT;

Bacunbes Bnagncnas Onerosuy, CTyAEHT;

HukynuHi Bagum Butanbesuy, cTyneHT;

Xoxnos Amutpuii Onerosumy, CTyaeHT

HayuHbi pykoBoauTenb: AMutpneHko Buktop lpuropbeBuy, kaHanaaT
TEXHUYECKMX HayK, LOLEHT

benropoackuin rocyLapCTBeHHbIN TEXHONOTMYeCKui yHuBepcuteT umenu B.T. Lyxoea

Llens uccnedo8anus — aHaiu3 passumus 6ecnusiomHotl mexHuxu 04 Kapbepos.
OcHo8HOil npobemoil 5619emcs Hen08e4ecKuil PaKmop, ycmaiocms 0m MOHOMOH-
HOU pabomuvl MAUWUHUCINO8, BPeOHbLE YC108US Mpyda. AkmyarsHocms pabomut 06-
YCNI081€HA HEOOX0OUMOCHIbIO NOBLIUEHUS NPOU3BOOUMEILHOCU KAPbEPHBLX CAMO-
87108, HAOEHCHOCU UX PABOMbL, coxpanetue 300posbs nepconand. B pesyromame
nposedeHHbIX AHANUMUHECKUX UCCAeD08AHULL BbISBAEHbL CTMPAHBL U KOMAAHUY U~
depbi 8 paspabomke GecnULOMHOL MEXHUKU U NEPCHEKMUBLL PABUMUS IMO20 HA-
npasnenus 8 Poccuu.

Kniouesvie crosa: asmocamocsan, becnusomuoe ynpasienue, audap, paoap,
Kapwvep, asmomMamu3ayus, 2py30no0sEMHOCIb, MOUSHOCD.

COBpeMeHHbIe rOpHOZOOBIBAIOIME IPeANPUATHA N0 J0ObIYe TBEPABIX II0/IE3-
HBIX MCKOIIaeMbIX XapPaKTePU3YIOTCA OO/IBIION FOZOBON MOIIHOCTBIO (CBbILIE
40 msH ToHH) [1,2].

Ha reppuropuu PO k TakuM NpeAnpHATHAM OTHOCATCH FTOPHOA00BIBAOLI[HE KOM-
nannn: AO «Croinenckuii TOK», AO «Jlebegunckuii TOK», AO « Muxaij10BCKUI
I'OK umenn A. B. Bapuyesa» u AO «KapesbcKuit OKaThIII», yIIe00bIBaroIas KOM-
mauusa AO «CYDK», a Tarske IpeAIpHATHA 110 J0ObIYE IIBeTHBIX META/II0B, HUKE/LT
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u peaxoszeMenbHbIx [TH: ITAO «ITOJIFOC», AO «ITOJTMMETAJL/I», ITAO «'MK
»~Hopunbsckuit Hukens », 000 «JloBoszépckuit 'OK», AO «PYCAJI», Ha KOTOPBIX
TPaHCIOPTHPOBKA TOPHOM MOPOABI IPOU3BOAUTCSA 110 NPeABaAPUTENbHO MIPOJIO-
YKEHHBIM TPAHCIOPTHBIM MAarUCTPa/IM, UMEIOLINM 33JaHHYIO TpaeKTopuio. OfHOH
13 IpobJIeM TPAHCIIOPTHPOBKU FOPHOM MACCHI 110 33/JAHHBIM TPAEKTOPHSIM SIB/ITETCSI
MOHOTOHHOCTB PabOTbl, YTO IPUBOJUT K YCTA/JOCTH MAIIMHKCTA, TOTepe OAUTeIb-
HOCTH, YTO BBI3BIBAET PUCK aBAPUNHBIX cUTyaluil. [ToaToMy pa3paboTka U mpHme-
HeHMe CHCTeM aBTOMAaTH3UPOBAHHBIX IIPOLeccoB (6eCIUIOTHBIX) Ha Kapbepax sB-
JIIeTCS AKTYa/IbHBIM.

C navasa XXI Beka B MUpe aKTHBHO Pa3BHUBAIOTCA U BHEJPAIOTCSA CHCTEMbI Ma-
IIUHHOTO 3PEeHUs], YTO IOOYAH/IO Ye0BeYeCTBO IPUMEHHUTD 3TH CHCTEMBI AJISI pas-
paboTkK 6eCIHUIOTHOrO yIpPaB/IeHUs TPAHCIIOPTHBIX CPE/CTB.

Tax, mogoOOHBIMH pa3paboOTKaMH [J11 KapbepHBIX aBTOCAMOCBAJIOB B MHUpE 3a-
HUMAOTCS BeAyline KoMIaHuu-npoussogurenu Komatsu (Anonus), Caterpillar
(CIIA), Liebherr (IIsefinapus), Volvo u Scania (IIsenus), «Huaneng Ruichi»
u LGMG (Kurait), KAMA3 (Poccus), OAO «BEJIA3» (Bemapycs).

Snonckast komnanus Komatsu paspaborana camocsan-po6or Komatsu IAHYV,
rpy30noAbEMHOCTBIO 230 TOHH M MOLJHOCTBIO ABUraTesa 2700 /1. C. ¢ yCTaHOBJIEH-
HBIMH JJaTYUKAMH, paZlapaMy, BUeOKaMePaMH, TH/JapaMHt, 3J1€KTPOHHBIMH KOH-
TpOJIEpaMHU, U MPOTPAMMHBIM 0beclieueHreM, 1 OTCYTCTBUEM KaOUHBI olepa-
Topa. K mpenmyIecTBaM caMocBa/a OTHOCUTCS BO3MOKHOCTb OTK/JIOHEHHA KOJIEC
Ha 06eHuX 0CAX, pOCT IPOU3BOAUTENBHOCTH TEXHUKH, aBTOMAaTH3aI1A IPy3oIepe-
BO30K Ha Kapbepax, UCK/JII0YeHHE YeJ0BeIeCKOro paKkTopa, BO3MOXKHOCTb PaboThI
B YCJIOBUSIX HEZIOCTATOYHO BUAUMOCTH [3].
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AmepukaHnckas kommanus Caterpillar cosgana mozens Caterpillar 793F
C Ipy30n04BEMHOCTBIO OT 150 0 250 TOHH IPU MOLIHOCTH ABUTraTeasd 2650 71.c.
JloCTOMHCTBOM aBTOCAaMOCBaJIa IB/IIETCS MOBBIIIeHHAA IPOU3BOAUTEIBHOCTD, OPHU-
€HTaIUsA Ha MECTHOCTH C IOMOIIBIO CTAHAAPTHOH CHCTEMbI YIIPaBJIeHHU, BK/IIOYAI0-
el JATYHKH, PaZapbl, KAMEPBI, IUAAPDI, 3/1eKTPOHHbIE KOHTPOJUIEPDI, ¥ IIPOTPaMM-
Hoe obecriedenue Cat MineStar, ycTaHOB/IEHHOH IIPsAMO Ha 3aBoze [4].

[Isetinapckas kommanus Liebherr paspaboraa 6eciuIOTHBIH, 971€KTPUIECKUH,
140-ToHHBIHN caMocBas Ha ofHOU ocu. [1o 3asAB/IeHNAM NIPOU3BOAUTENA AOCTOUH-
CTBOM MAIIHHBI-POOOTA SABJISIETCS BBICOKAsE MAHEBPEHHOCTD, 9KOJIOTHYHOCTD, YA00-
HOe U ObIcTpOe 06C/TyKMBaHNe U IPOU3BOANTEIBHOCTD B CBOEM KJacce [5].

KonuepH Volvo (IIsenust) paspaboran aBrocamocsasn Volvo HX2 ¢ rpysomozas-
€MHOCTBIO 15 TOHH ¥ CyMMapHOU MOIIHOCTBIO TATOBBIX 371eKTpoMOTOpOB 200 KBT,
pabotaroux ot 6arapeit. JJOCTOMHCTBOM CaMOCBaJIa IB/IAETCS 9KOJIOTUYHOCT, ITOJI-
Hast aBTOMATH3alKs pabOYHX [IPOIECCOB OT FOOBIUU 0 TPAHCIIOPTUPOBKU FOPHOI
OpO/BI, 00Iast CTOMMOCTb BJIaZeHHs Ha 25% HIDKe, 4eM Y 0ObIMHOTO0, AU3€TbHOTO
CaMOCBa/Ia, MOJTHONPHUBOAHOE LIACCH C YIIPaB/IAEMBIMHU KOJIECAMH, TPU 3/IE€KTpHUe-
CKHX MOTOPA, BO3MOYKHOCTb ABIKEHHS 10 JHATOHAIN «KPabOBBIM XO0OM», CHCTEMY
0030pa, TTO3BOJIAIONIYI0 CAMOCBAJIY ONPe/e/IATh JIOAEH U IPENATCTBIE Ha Iy TH.

Eine opguum npencrasuresneM [lIBenyu sBisieTcst KOMIIAHUA Scania, paspaboTas-
mas poboTta-camocBana AXL rpysonofbEMHOCTBIO 25-28 TOHH U JBUTraTesieM, pabo-
TAIOLIUM Ha BO306OHOB/I1eMOM OUOTOIIMBE C MOIIHOCTHIO 410 1. ¢. IOCTOMHCTBOM
SBJISIETCS HA/IE)KHAS OPHEHTALHSI B IPOCTPAHCTBE, KOTOPast 06eCIieYrBaeTCsi BUEO-
KaMepaMH, pafiapamu, mugapamMu 1 GPS — npruéMHUKaMU U CHCTEMOH OTIOBeIeHNsA
Ipy 0GHAPYKEHNH JII0/iell MK NIPETSITCTBHI [6].

Puc. 2. Scania AXL
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Kuratickas kommanusa «Huaneng Ruichi» paspaboTana aBTOHOMHBIH 9/I€KTpH-
4eCKUH KapbepHBIH caMOCBa/I TPY30I0ABEMHOCTEIO 60 TOHH C MOIIHOCTBIO 3JI€K-
TPOJABUTATEIA 10 565 /1. C. U KPYTAIIMM MOMEHTOM 0K0J10 2300 H-M. /TocTronHcTBOM
MAIINHBbI SIB/ISIETCS OCHALIIEHYE MHOXKECTBOM /JaTYNKOB, II03BOJIIOLINMHY Yepe3 00-
JIAYHYI0 ceThb 5G B peasbHOM BpeMeHH aHa/JIU3HPOBATh CIOKHBIN pesnbed, HeH-
TUQUIHUPOBATH IPENATCTBUA M CAMOCTOATEIBHO IIPOK/Ia/[bIBAIOT ONTUMAIbHBIN
MapIIpyT 110 KPYThIM ¥ HEPOBHBIM KapbepaM. Takyke CTOUT OTMETUTb TeMIIepPATyp-
HBIH peXXUM 3KcIuryaTanuu oT —40°C 10 +50°C 1 NOBBILIIEHHYIO IPOU3BOAUTEb-
HOCTb.

Emé onun npezacraBuTens nogHebecHoi kommanus LGMG ¢ eé 6ecriuioTHbIM
ruOpuAHBIM KapbepHbiM camocBasoM LGMG RTH100 ¢ rpysonogbémHOCTbIO 100
TOHH U MOIJHOCTBIO 765 1. ¢. CaMOCBaJI OCHAIIleH, JU3€/IbHBIM JIBUTaTe/IeM, HHTelI-
JIEKTyaJIbHOH CHCTeMOH becnuoTHOro yrnpasaeHus komnanuu EACON c BbicoKo-
touHbIMU GPS-zaTunKamu, KaMepamu, IMAApaMH U pafiapaMH A1 00X AeHNUs Tpe-
ISITCTBUH M aJICOPUTMAaMH MALIMHHOTO 00YYeHHUs //I1 ONTHMH3AIHK MapLUIPYTOB.
OTnauTeBHOM 0COGEHHOCTHIO JAHHON MOZE/HU SIB/ISIETCS OCHAIEHUE aKKYMYJIs-
TOPHOU baTapeeil C aBTOMAaTHIECKOH CHCTEMOH TepMOPEry/IMPOBAHUSL, KJTACCOM BO-
JOHeTpoHHUIIaeMocTH [P68 1 3auToN OT KOHAEHCAIIUY IIPU PAa3HUIIE TeMIIepPaTyp
U 3apsAAKo# oT 25% zo 90% 3a 35 munyT. K npenmyiectBaM 6€CIUIOTHBIX CaMo-
CBaJIOB OTHOCHUTCA OecrepeboiiHas paboTa 24/7, OTCYTCTBHE BJIHAHUS «UeJ0Bede-
CKOro pakTopa» (yCTanmocTh, OMKMOKHU), TOYHOE C/Ie0BaHIE MapIIPy Ty, 6osee HU3-
KIe 9KCILTyaTallHOHHbIe PacXozsL. [7].

OreuecrBennsbiit npeacraBureab IJIAO «KAMA3» paspaboTas 6ecIIuIOTHBINA
KapbepHbIH camocBan KAMA3 — 6559 «lOnutep 30» ¢ rpy3onoabEéMHOCTBIO 30
TOHH ¥ MOILITHOCTBIO ABUraTe/s 450 1. ¢. K/ro4eBbIMH TeXHUYECKUMHU pelIeHHAMU
ABJIAIOTCS TUOPUAHASA CUIOBas YCTaHOBKA MOC/IeZ0BATEIbHOTO THIIA, obecredrBa-
I0Ijasl SKOHOMHIO TOIUIMBA U IVIABHOCTD YIIPaBJIeHHS, CUCTeMa CHHXPOHHOTO I10-
BOopoTa 0benx Ocell U PeXXUM YeTHOYHOH e3/[bl, CUCTeMa PeKyIepaluy SHePTrUuu
[IPU TOPMOXKEHHH, 0c06ast KOHCTPYKIMS IIOABECKH M PY/IEBOTO yIpaB/aeHus (cIIo-
COOHOCTD ABUTATHCS «KpaboOM» — IO JUArOHAJIN), [I03BOJISIOIIHE YBEJTHIUTD Ma-
HEBPEHHOCTD TSKE/IOT0 TPAHCIIOPTHOTO CPE/ICTBA B YCJIOBUAX Kapbepa, U TOYHOCTD
HO3UIIUOHUPOBaHuUA [8].

Kommanus OAO «benA3» paspaboTaa 6eCIUIOTHYIO CUCTEMY, YCTAHOBICHHYIO
Ha KapbepHbIH camocBas benA3-7513 u nonyyusmuii Moandukanuio bemas-7513R.
OminauTe1bHON 0CO6EHHOCTHIO ABTOCAMOCBAIIA SIB/ISIETCST CITYy THUKOBAS HABHUTAI[H-
OHHas CHCTeMa, paboTarolas dyepes 6a30Byto crannuo. OHa M03BoJseT GECIIHIOT-
HUKY OIIpee/ATb CBOE MECTOIOJIOMEH e C MOTPELIHOCThIO He 6ostee 1 cM.
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[l KOHTPOJIS TIOJIO’KEHMs MAIIKMHBI B IPOCTPAHCTBE HA HEM YCTAaHOB/IEH KOM-
IJIEKC IATYMKOB U aHTEHH, Pa3MelIEHHbIX Ha K/II0UeBbIX 971eMeHTaX. Pajape! «BUAAT»
Ha 250 METPOB ZiaXKe B TYMaH WM IIbLIb, a TUAAPBI CTPOAT TPEXMEPHYIO KADTUHKY
okpy>keHHA B paguyce 100 meTpoB. CrcTeMa pacrio3sHaBaHUA 3aMevaeT CHelHasb-
Hble YCTPONCTBa 6e30I1aCHOCTH, KOTOPbIe HOCAT paboTHUKH [9].

Ananus YCTPOﬁCTBa W IIpUHIHKIIA /'.'LCfICTBHH KapbepPHBIX aBTOCAMOCBAJIOB BbIIIIE-
YKa3aHHBIX KOMIIAHUH-ITPOU3BOUTE/IEH TO3BO/IM/I YCTAHOBUTD, 4YTO B OCHOBE UX aB-
TOHOMHOCTH JIe3KaT M€ HTUYHbIE CHCTEMbI aBTOMATH3ALIMU BH/I€OKaMePbI, paJjaphbl,
mugapsl 1 GPS — mpuéMHUKH, 9/1eKTPOHHbBIe KOHTPOJUIEPHI, U IIPOrpaMMHOe obec-
HeYeHHe, I03BO/IAIONINE OPUEHTHPOBATBCA CAMOCBAIy Ha MECTHOCTH 0e3 ydacTus
yesoBeka. OCOOEHHOCTHIO KaXKIOM U3 HUX SIBAAETCA UCTOYHUK MMUTAHUS JIJIS TIe-
peMeleHHsa caMocBasa. BelmepaccMoTpeHHbIe Pa3pabOTKU AAIOT MEePCIeKTHBY
0 X la/IbHEHIIEMY YCOBEPUIEHCTBOBAHUIO U BHEJPEHUIO HAa OTE€YECTBEHHBIX Ma-
HIMHAX.

Jlumepamypa:

1.  O630p KOHCTPYKIHI KapbepHbIX CAMOCBAJIOB I'PY30II0bEMHOCTHIO 10 100
tonH / B.T. Imurpuenko, E.T. Illemeros, H. H. Augponuxk, H.I. PaTymssiii //
Oneprocbeperamoliiye TeXHOJIOTHYeCKHe KOMILIEKCH 1 060pynoBaHUe
[J1s1 TIPOU3BOZCTBA CTPOUTENBHBIX MaTepUanoB: MexXBy30BCKUI COOPHUK
craredd. Beimyck mocBsmen 50-setuo Kadespsl MeXaHHIECKOTO 060-
pyzoBanus, bearopog, 01-30 gexabpsa 2020 roga. Tom Berimyck XIX. —
benropoz: bearopoackuil rocyapcTBEHHBIM TeXHOJIOIMYECKUH YHUBeEp-
cuteT uM. B.T. Illyxosa, 2020. — C. 109-116. — EDN MHEAIH.
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[.B. Kopobos, B.T. /Imurpuenxo // MexzayHaposHas HayqYHO-TeXHUYe-
ckas KoHdepeHua MonoAbx yaeHblx BI'TY um. B.T. [llyxosa: [TocBsamena
165-neruro B.T. Illyxosa, bearopoz, 01-20 maa 2018 roga. — bearopoa:
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um. B.T. Illyxosa, 2018. — C. 2159-2161. — EDN FWORVK.

3. Kpyrnos, JI. TouHoe npejckasaHue KOHIENIIMH. ABTOHOMHbIN KapbepHbIH ca-
mocBas Komatsu IAHV / JI. Kpyrzios, IO. ITerpoB. — TekcT: 3/1eKTpOHHBIH //
I'pysosux Ipecc: [caiit]. — URL: http://www.gruzovikpress.ru/article/
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4. Caterpillar mokasas HOBBIH GecUIOTHBIH caMOocBal. — TeKCT: a/ek-
TPOHHBIH // mnogotonn: [caiit]. — URL: https://mnogotonn.com/caterpillar-
pokazal-novyj-bespilotnyj-samosval (/lara o6pamenus: 12.03.2026)

5. IBefinapckas KOMIAHHA I10Ka3aja IPOEKT GeCIHUIOTHOIO CaMOCBaJIa:
Y HETO BCEro OffHa OCh U /jBa Kosteca. — TekcT: anexkTponHsii // TRASHBOX:
[caiit]. — URL: https://trashbox.ru/link/2025-03-10-u-nego-vsego-odna-os-
i-dva-kolesa?ysclid=mmor44m07d902781278 (/lara o6parenus: 11.03.2026)
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BUONTOTHUA

BuopuTMbI 1 yuéba: noueMy yTpoM Tak TPYAHO BCTaBaTb

MBaHoBa AHacTacus AnekceeBHa, CTyAeHT

HayuHbI pykoBoauTens: Bacunbesa EneHa HukonaesHa, 3aM. gupekTopa,
npenofasaTtesib PYCCKOro s3blka M IMTEPATYPb;

HayuHbiit pykoBoauTens: Kapnosa CBetnaHa EBreHbeBHa, METOANUCT,
npenoaaBaTesib PYCCKOro A3blka U UTepaTypsbl

Crapopycckuii nonuTexHuueckuii konnemx (punmnan) HoBropoackoro rocyaapCTBEHHOrO
yHUBepcuTeTa uMeHun Sipocnasa Myaporo

B cmamve paccmampusaemcs npobaema paccoeaacosanus 6uoi10euteckux pum-
MO8 CTy0enmos ¢ opeanusayueli yue6Ho20 npoyecca 8 8y3e. AHAIUSUPYIOMCS OCHOB-
Hble NPU4UHLL C605 YUPKAOHBIX pummos 8 sospacme 18-25 nem: coyuanvHuiil Oncem-
/a2, c6emosoe 3azps3HeHue 0m 2adnemos, HepezyiapHoe numanue, XpOHUHECKUil
cmpecc u 3n0ynompebaerue cmumyagmopamu. Onucarvl 10c1edcmeus 0eCUHXpoHo3a
019 KOZHUMUBHBLX CHOCOOHOCTMET, YCNeBaeMOCNU U NCUX0IMOUUOHANLHOZO COCTNOS-
Hus cmydenmos. IIpednazaromces npakmuueckue pekomeHOayuY no Koppexyuu 6uo-
pUmmos 6e3 usmeHeHUs yHUBEPCUMENCKO20 PACHUCAHUS: KOHMPOb 8pemMeHU YHo-
mpebeHus Koge, c6emosoii pencum, cmabuibHoe pems no0sEMA 8 8bIX00HbLE OHU.

Kntouesvie cnosa: uopummot, cmydenmot, coyuaibHblil Oxcemiaz, ycnesaemocns,
Hapyulenus cHa, Kopeu.

AxaaeMquCKaﬂ yCIieBaeMOoCTb, 0blIee CaMOYyBCTBHE U JlayKe YPOBEHb MOTHBA-
[IUU CTYAEHTOB GOPMHUPYIOTCS He TONBKO 06beMOM YCBOEHHOIO MaTepHala,
HO U 11071 BAMSHHUEM BHYTPEHHUX OHOTOTMYeCKUX PUTMOB. DTH IUKIMYECKHE H3Me-
HeHHs B QH3HOTOTMYeCKUX U ICHXHIECKHUX QYHKIUAX OPraHU3MA 3aJaf0T IIePHOABI
MaKCHMaJIbHOM IIPOAYKTUBHOCTH U HensbexHbIe (l)aSbI CHH)XCHHUA YXU3HCHHBIX CUJI.
,HJIH Y4Yalerocs, 9bd XXKU3Hb HaChbIMI€HA JIEKITUAMH, HOZLPa6OTKaMI/I, CIIOPTUBHBIMHA
3aHATHAMHA YU JIMYHBIMHU €/TaMH, HITHOPHPOBAaHHUE €CTECTBEHHOI'O XpOHOTHIIA MO-
JKET ITPUBECTH K NOCTOAHHOMY OIIYINEHHIO YCTAJIOCTH H YXYAIIECHHIO YMCTBEHHbBIX
criocobHOCTEH.
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BUOpPHUTMBI — 3TO eCTeCTBEHHBIE IIMKJIBI, KOTOPBIE PETYIHPYIOT paboTy opra-
HHU3Ma. X MO)XHO CPaBHUTD C BHYTPEHHHMH 4acaMH, KOTOpbIE OIIpeAeAI0T, KOIza
MBI 9yBCTBYeM cebst 60pbIMU U S9HEPTUYHBIMH, @ KOIIA XOTHM CIIaTh WU MepPeKy-
cutb. I1o cyTH, GHOPUTMBI — 3TO HEBHAUMBIH AUPIDKEP, KOTOPBI IIOMOraeT Ha-
1IeMy OpPraHu3My QyHKIIHOHUPOBATh CIKeHHO U 9 PeKTUBHO B TeUEHHE CYTOK.
ITupKazHble pUTMBI, MJIM HAIIM BHYTPeHHUE GHOMIOrHYeCKUe Jachl, IOAUUHAIOTCS
CMeHe JIHA U HOuHU. FIMEHHO OHHU OIpeZie/ISIIOT IIEPHO/bI Halllel BBICOKOH paboTo-
criocobHOCTH U Hen3bexHble Crabl aKTUBHOCTH [1].

B Bo3pacTe 18-25 jieT, KOTOPBIH COOTBETCTBYET TUIIHYHOMY IIePHUOAY 00ydIeHUs
B BBICIIMX y4eOHBIX 3aBeE€HUAX, Y MOIOABIX JII0/ield HaO/II0AeTC st eCTeCTBEeHHBIN
C/IBUT IMPKAZHBIX PUTMOB B CTOPOHY TaK Ha3bIBae€MOTO «BedepHEero» XpOHOTHIIA.
10T PpeHOMeH nMeeT 107 c060it uéTKoe PprsHoNIOrIIecKoe 060CHOBaHNE: B IOHO-
IIECKOM BO3pacTe MPOUCXO/AT FOPMOHA/IbHbIe U3MEHEHHs, B YaCTHOCTH — CMellle-
HYe IIMKa BbIpabOTKU MelaTOHNHA (TOPMOHa CHa) Ha 6oJjiee MO34Hee BpeMs CYTOK.
B pesysbraTe opranusM MOJIOZIOTO Ye/I0BEKA eCTeCTBEHHBIM 00pa3soM HaCTPanBaeTCs
Ha 6oJiee ITO3AHee 3achIIaHUE U, COOTBETCTBEHHO, 60JIee 034Hee NpoOyKAeHHe.

OzHaKo TpaJUIMOHHOE YHUBEPCUTETCKOE paclucaHue, KaK IPaBHUJIO, OPHEH-
THUPOBAHO Ha YCIOBHBIH «yTPEeHHUH» THI GMOPUTMOB: IIepBbIe IIapbl HAYMHAIOTCS
B 8:30 mu 9:00, uto TpebyeT paHHero moAbEMa. BosHuKaeT GpyHAAMEHTAIbHOE IPO-
THBOpeYHe MeXAy 610JI0rnueCKUMU TOTPeOHOCTAMHE CTYACHTOB M OpraHU3anuen
y4e6HOro mpolecca. IT0 HeCOOTBETCTBUE MOXKET IIPUBOJUTh K XPOHUUECKOMY He-
ZIOCBIITY, CHIDKEHHIO KOHIIEHTPAIlMH BHUMAHHA Ha 3aHATHAX, YXYALIEHUIO yCIleBae-
MOCTH U JaKe K IIp06/1eMaM ¢ MEHTaIbHBIM 3/[0POBBEM.

ITpoBeA€HHBIN OIIPOC [TOKA3bIBAET, KAKHe IPUYHHBI BHI3BIBAIOT COOM GHOPHT-
MOB Y CTYZIeHTOB KOJUTe/[Ka:

1) CouunanbHbIH /KeT/Iar (caMasi JIABHAsl IPUYKHA)

B 6yaHU CTyZeHT BbIHYK/IEH BCTaBaTh K IePBOM Mape, Aaxke eC/IN JIeT CIaTh B 3
HOYH. B BbIXO/HbIE OH OTCBIMAETCS 0 00€/1a, IBITAsICh BOCIIOIHUTB JOJIT CHA.

Jl/151 opraHn3Ma TaKOH PeXKUM PaBHOCHJIEH IOCTOSTHHOMY IlepesieTy U3 MOCKBBI
Bo BraguBocTok 1 o6parHo. [1aBHbIe Yachl OpraHu3Ma (CyrnpaxuasmaTndecKoe spo)
IBITAIOTCS TTOACTPOUTBCSA IO/, PAHHUH [TO'beM, HO KaK TOJIbKO OHH HaCTPaHuBaIOTCH,
HACTYIAIOT BbIXOJHBIE, U LIUK/ COMBaeTCs CHOBA.

2) «CHHZAPOM BedyepHel 3apu»

YuebHas Harpyska 4acto Tpebyer MHKa aKTUBHOCTH yTpoM u gHeM. OfHAaKO
Yy MHOTHX CTYZeHTOB (0COOeHHO B Bo3pacTe 18-25 j1eT) XpOHOTHUII CMeLleH B CTO-
pOHY «COBBI».
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TopMOH CHa MeJIATOHUH Y «COB» BbIpabaThIBaeTCs MO3XKe, U UM GU3NIECKU
TPYZAHO yCHYTb BoBpeMst. OHH 3aChINAIOT B 2 Yaca, HO BbIHY)K/I€HbI BCTaBaTh B 7. OTO
IIPUBOJUT K XPOHUUECKOMY HeZOCBIITY 1 HAPYIIEHHUIO [IUKIOB CHa ¥ 60/;pCTBOBAHUSL.

3) CeeToBOE 3arpsisHeHHe (TaPKEThI)

CTyAeHTbI MHOTO BpeMEeHHU IIPOBOAAT 32 KOMIIBIOTEPAMHU U TeepOHAMH, 0CO-
OeHHO BeuepoM, Jiesast YPOKH HJIH JIUCTAsI JIEHTY.

CHHHMI CBeT OT 9KPAHOB IOZIaB/IAeT BRIPAOOTKY MeJaTOHHHA. Mo3r mosyyaer
curHan: «Celvac /leHb, CIaTh He/b3s!». B uTore, faxke ec/iu CTYJEHT JeT B 12, oH
OyzeT BOpOYaThCst 0 2 YaCOB, IIOTOMY UTO €rO FOPMOHA/IbHAs CHCTEMa ellle He Iie-
pelIa B «<HOYHOH PeXUM».

4) HeperynsapHoe nuranue

BuopuT™MbI — 3TO He TOIBKO COH, HO U paboTa BCeX OpraHoB. M3-3a 3aHsATHH CTY-
JEHTBI eIAT Xa0TUYHO: TO MPOITYCKAIOT 3aBTPAK, TO IIEPEKYCBIBAIOT Oy/IKaMHU Ha bery,
TO Hae/JAFOTCS HA HOYb I10C/IE TOJIOHOTO JHS.

[TomKeyKOYHAS JKele3a H JKeNYLOK «He IIOHUMAIT», KOTZa UM paboTaTs. D10
cbuBaer nepupepudeckrie OHOPUTMBI MTHUIIEBAPEHUsI, YTO YXYAIIAeT Ka4eCTBO CHA
u oblIree cCaMOYyBCTBHE.

5) Crpecc 1 KOpPTH30J1

Ceccuu, fief/TaliHbl, HeCZJaHHbIe JTabOpaTOpHbIe PabOThI — 3TO TOCTOSHHBIH
cTpecc.

TopMOH cTpecca KOPTH30JI JOJDKEH GbITh BHICOKHM YTPOM (4TOGBI IPOCHY THCS)
U HUSKHM BedepoM (4TOOBI yCHYTH). 3-3a XpOHUUECKOH TPEBOTH BeYePOM KOPTH-
30J1 MOYKET 3allIKa/IMBaTh, He /JaBasi OPraHU3MY PacCIabUTbhCS U «BBIKJIIOYUTH» aK-
THBHOCTb.

6) Crumynsatopst (Kode 1 SHEPreTHKH)

YT06BI IPOCHYTHCS YTPOM U He YCHYTh Ha Mapax, CTYAEHTHI NbI0T Kode. YToO6bI
Cle/1aTh MPOEKT HOUbI0 — HEPreTHKH.

Kodeun 610kupyeT peuenTops! afeHO3HHA (BeleCTBa, BBI3bIBAIOIIETO YCTa-
nocts). Korza seficTBre KodernHa 3aKaHIMBAETCS, YCTA/IOCTh HAKPBIBAET C YABOEH-
HOH CHJIOH. DTO IPUBOAUT K PE3KUM CKauYKaM aKTMBHOCTH U [TOJTHOTO UCTOLEHUS,
4TO paspylIaeT CTaOUIPHOCTD IIMPKAJHBIX PUTMOB.

CouTtble OMOPUTMBI IPOSABIAIOTCS B MACCOBOM HeZOChINe, YTPEHHeH pa3buro-
CTH U CHIDKEHHH KOTHUTHBHBIX CIOCOGHOCTEH (IIaMsTh, BHUMAHIE), YTO [TOATBEP-
K/IEHO JAHHBIMH OIPOCA CTYLEHTOB.

Y Hac HeT BJIaCTH HaJ 1epBoi mapoil. Ho y Hac ecThb B/1acTh Haf TPeMsI BEIAMHU:
cBeToM, Kode u puryanoMm ot6osi. lasee paboune mpruémsl, KOTOpbIe He TPeOYIOT
MEHATB paclUCaHuUe.
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[TepBrre 60-90 MUHYT HOC/IE TPOOYIKAEHNA B OPraHU3Me U TaK UAET eCTECTBEH-
HbIH BbIOpOC KOpTH30/Ia — ropMoHa 6oapocTu. Kode B 9TOT MOMEHT He 6OAPHT,
a JloMaeT cOOCTBEHHBIH MeXaHU3M HPOOYKaeHUs. PesyabTaT: dyepes mapy Hezesnb
0e3 JaIIKy Bl He MOXKETe OTKPBITh IJIa3d. BMeCTO 3TOro BbIMENTE CTAKAH BOABL,
BBIH/IUTE K OKHY WM Ha 6alKOH Ha 5-10 MUHYT (faxe B macMypHO — cBeTa B 10
pa3s Goblire, yem B KoMHaTe). Kode — He paHblle, 4eM 4epes3 4ac 1mociie mogbéMa
u cTporo 7o 16:00.

CHHUI CBeT OT 9KpaHa OI0KHUpPYyeT BhIPabOTKy MesTaToOHUHA Ha 50-70% yixe ue-
pe3 20 MUHYT. Mo3I HCKpeHHe yBepeH, 4To ceiffuac nosjeHb. Korza Bl 10KUTECh
B 12, BBI IPUXOAUTE B IIOCTE/Nb C TOPMOHA/IBHBIM ITPOdHUIEM YeT0BEKa, KOTOPBIH
TOJIBKO YTO IPOCHYJICA.

3a 40 MUHYT [0 CHa BKJIIOUHUTH Ha BCEX Ta/PKETaX PEeKUM «TEIJIBIH CBET».
Emé syumre — ybpaThb TesiedOH U3 KPOBATH.

Camas cTpamHas omunbka — crath 0 obena B cy660Ty u BocKpeceHbe. Ber
He BOCIIOJIHsIeTe JOJIT CHA. BbI cOMBaeTe BHYTpeHHHE Yachl TAK, YTO B IIOHE/e/IbHUK
OPTraHM3M IIPOCHINAETCS B IPYTOM YaCOBOM IOfICE.

BcraBaiiTe B BBIXOZ{HBIE He TIO3Ke, 4eM Ha 1-1,5 gaca mo3»xe, 4eM B Oyauu. Ecin
XOTHTE /JOCIIaTh, TO 0OaBbTe AHEBHOH coH 20-30 MuHYT nocse obezxa. ITo BoccTa-
HOBHT KOTHUTHBHBIE CIOCOOHOCTH 6e3 paspylIeHHs HIUPKaJHOTO PUTMA.

KitroueBoii HaBBIK YCIIEITHOTO CTYZeHTa — YMeHHe YeTKO PasTpaHUIMBaTh Cdepbl
B/IMSIHUA: TO, YTO HAXOJUTCS BHe Balllel BJIaCTH, U TO, YTO MOKHO TPAHCPOPMHPO-
BaTh JIA)Ke 33 OZIHY HOUb.

1. KpacHas 30Ha (mpunsTHe):

— Bpems cTapTa nepBbIX IEKIHH.

— Pacnucanue paboThl aIMUHACTPATUBHBIX CIYKO (ZeKaHaT, GnOIHOTEKA).

— PanHee Hava/10 9K3aMeHALIHOHHBIX cecCHil (Hanpumep, B 9 yTpa).

2. 3esnenas 30Ha (IIOIHAsA OTBETCTBEHHOCTH U JIEUCTBUSA):

— Orpannyenne notpeb/IeHNs CTUMY/INPYIOLIUX HATUTKOB 10cIe 16:00.

— Co3gaHne ONTHMAa/bHBIX YCIOBUH /IS CHA: CBE&KUH BO3JYX M KOMPOPTHAsA
TeMIlepaTypa B IIOMeIIeHUH.

— OTKas oT UCII0/1b30BaHMA I'a/PKETOB B IIOCTE/IH.

— ®opmupoBaHue cOaTaHCHPOBAHHOTO 3aBTpaKa, boratoro 6eKaMu U KieT-
9JaTKOU, BMECTO ObICTPBIX YIVIEBOZOB U Kode.

— Tloppepxanue cTabUABHOrO BpeMeHU HPOOYK/JeHUs B BBIXOAHBIE JHU
(a He BpeMeHU 3aCBIIIAHIS).

BaxxHOe yTO4YHEHHe: BCE CKa3aHHOE BbIIIEe — He PYKOBOACTBO IO CAMOAHATHO-
cruke. Ecsin BbI criure 1o 10 yacoB 6e3 4yBCTBa OTABIXA, MydaeTech C 3aChbIIaHUEM
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WK 3achblllaeTe HEM B TPAHCIOPTE M Ha MapaX — 3TO He BapHAaHT HOPMbL. Maure
K Bpauy. besgeficTBUe MOXET TOJIBKO YCYT'yOHUTD IIOJIOMKY OHOPHTMOB.

Coursle 6GUOPUTMBI Y CTYAEHTOB — 3TO BOBCE He IIPOSIBICHUE PACHYLIEHHOCTH
WU JIEHH. 32 9TUM CTOUT 3aKOHOMEPHBII U HAyYHO 0OO0CHOBAHHBIH KOH(/IUKT Me-
Ay Gusnosiorueil Moo 0ro opraHusMa B Bo3pacre 18-25 jieT ¥ TpaMLHOHHBIM
YHHUBEPCUTETCKUM pacIIMCaHHEM.

B sTOT mepuoz y 60/1bIIMHCTBA JIFOAEH IPOUCXOAHT €CTECTBEHHBIN GU3HOJIOTH-
4eCKUH CIBUT B CTOPOHY «BeUepPHEero» XPOHOTHIIA, UM, KAK €rO Ha3bIBAIOT B OBITY,
THIIA «COBBI». BHOIOrHYecKye 4achl MOIOJOr0 OpraHU3Ma 3alIPOrpaMMHUPOBAHbI
Ha 6oJiee 03/iHee 3achIIaHUe U IPOOYKAeHHe — 9TO CBA3aHO C TOPMOHAJIBHOM I1e-
PecTpOMKOM, B TOM YUC/Ie C IO3HUM BblZle/IeHHeM MeJIaTOHHHA, TOPMOHA CHa.

I[Tpu aTOM KJTaccHYecKas OpraHM3anus yueb6HOro mpoliecca B By3aX OpUEHTHPO-
BaHa Ha «yTPEHHHH» XPOHOTHII («)XKaBOPOHKOB»): [IePBbIe Napbl HAYMHAIOTCS B 8:30
WIN JJaKe paHblIe. YKe OZIHO 3TO CO3/Ia€T CUCTEMHOE HeCOOTBETCTBHE MEXK/Y ecTe-
CTBEHHBIMHU NTOTPeGHOCTAME OpPraHU3Ma U TPeOOBAHUAMHE CPEZBL

Ho curyanus He 6e3nazéxna. Bel He MOXXeTe OTMEHHTD IIEPBYIO IIapy, HO BbI
MOXKeTe:

— IepecTarh JIOMaTb PUTM B BBIXOJHEIE;

— ybpatb TesedoH 3a Yac 10 CHa;

— TepeHecTH Kode Ha Jac mocsie NpooyKaeHus;
— TIepecTarh JIeYUTh OECCOHHUILY 9HEPTeTUKAMH.

OTOro ZOCTATOYHO, YTOOBI BEPHYTh OPraHU3MY IPe/CKa3yeMOCTb. A IpeacKa-
3yeMOCTb — 3TO TO, U3 UeTO POXKJAeTCs SHEPIHA.

Y nmoMHuTe: ec/iu Baia pasOUTOCTh He IPOXOAUT AaKe IIPH HOPMaJbHOM pe-
KHMe — 3TO He 0COOeHHOCTh OMOPUTMOB, 9TO MEIUIIMHCKUI curHasl. He cTecHsait-
Tech 06palaTecs K Bpady. Bruosoruueckue yachl MOXKHO ITOYHHHTD, HO CHavasa
HX HY’KHO IIPaBH/IBHO JUarHOCTHPOBATB.

Jlumepamypa:

1. Yepnurosen C. BuOpuUTMBI: 4TO 3TO TaKoe, HA UTO BIHSIOT, KaK HalaAUTh
[Dnexrponnslit pecypc] // RBC Style. — 22.08.2024. — Pexxum gocTyma:
https://style.rbc.ru/health/66c663739a7947c36ca2ea89 (pmara obpamenus:
14.04.2026).
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DKONTOTnN4

AHanus BbIGpocoB B aTMocdepy OT paboTbl LLEMEHTHOM MeJIbHULLbI

Xoxnos Amutpuii Onerosuy, CTyAeHT;

HukynuH Bagum Butanbesuu, CTyLEHT;

Bopobeit HuknTta BukTopoBumY, CTyAEHT;

AkwurH Unbs MuxainoBuy, CTyaeHT;

LWmnuos Anekcert BsuecnaBoBuY, CTYLEHT;

MuHeHkoBa AHacTacna AnekceeBHa, CTYAEHT;

YeboHeHko [aHuun Anekceesuy, CTygeHT

HayuHbit pykoBoauTens: ®aamH HOpuit Muxanosuy, KaHAMAAT TEXHUYECKMX
Hayk, npodeccop

benropoackuin rocyfLapCTBEHHbIN TEXHONOMYeCKui yHuBepcuteT umenn B.T. LLyxosa

Ilemenmmas npomviutieHHOCMb 98/5emcs 00HOL U3 6a308bLx ompacieii Mupo-
801l IKOHOMUKU, 00HAKO ee PA3BUINLUE CONPINEHO CO SHAUUMETbHBIM B8030€elicmBuem
Ha okpyscarousyro cpedy. Ha pasnuunvix amanax npoussoocmea yemenma — om 00-
Obi4U CbIpba 00 NOMOAA KAUHKEPA — 6 ammocdepy nocmynaem 60/buL0e KOAUHE-
cmeo 3azpasuaowux seujecms. Ecau ocHo8Hble 2a308ble 8b10pochl (npodyKkmut ceo-
Ppanus) mpaouyuoHHO ACCOYUUPYIOMCS ¢ NPoLeccom 00xcuza 80 spawaroujeticss nexu,
M0 NOMOILHbLLL nepedest, 8 HACMHOCIUY PAbOmMa YeMeHMHOU Me/IbHULbL, 18./19eNCs UC-
MOYHUKOM MACUTNAOHBLX NbLIEBbIX 6bI0POCOB U PA0A 2A3000paA3HBIX 3A2PI3HUMENE.

Kniouegvie cno6a: yemeHmnas npomuiudieHHOCHb, maicesible Memarsibl, Nbijb.

OCHOBHbIM HCTOYHHKOM BbIOPOCOB IIPH paboTe 1ieMEHTHOH Me/IbHHUIIBI IBJISETCA
aCIMpPALMOHHBIN Bo3zyX [1]. Js1s1 obecrievenust 3¢ PpeKTUBHOIO IOMOJIA U TPAHC-
IIOPTHPOBKH MaTepHaa BHYTPH MEeJIbHHIIBI CO3/JaeTCA paspe)keHHe, B pe3y/IbTaTe
KOTOPOTO IPOHCXOJUT OTCOC 3albIJIEHHOTO ra3a. JTOT ra30BbIH MOTOK Iepes, BbI-
6pocoM B aTMOCdepy MOABEPraeTCs OYUCTKe, OAHAKO aXke COBpeMeHHOe 060pyzo-
BaHUe He 0becreunBaeT CTONPOLEHTHOTO Y/IaBINBaHHUA.
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Puc. 1. LlemeHTHaa menbHuua

[Tb11b — OCHOBHOI 3arpsI3HUTE/Ib Ha JAHHOM oTarle. Ee XapakTepucTUKH ompe-
JeJISIIOTCS COCTABOM MOMOJIBHOM IIUXThI, KOTOPast 06bIYHO BKIFOYAET KJIUHKED, THIIC
U pas/MYHble MUHepaIbHble J06aBKY (IUIAK, 30/1a-YHOC, IIYLLJOJAaHbl U AP.).

BeIGpOCHl XapaKTePHU3YIOTCS BBICOKHM COZEP)KaHHEM TOHKHUX Qpakiuil.
3HAYUTEIBHYIO OJIF0 COCTAB/ISIOT YaCTHIIbI pasMepoM MeHee 10 MM (pparuns
PM10) u menee 2.5 MxM ($pparuust PM2.5). tu $ppakunu Hanbosiee OIaCHBI /I 370-
POBB, TaK KaK CIIOCOOHBI TPOHUKATD TYGOKO B JIETKUE U A/IbBEOJIBL.

XuMUsI IBUIM OTPAKAET COCTAB UCXOAHBIX KOMIIOHEHTOB. B Hell npucyTcTBytoT
oxcugsl Kaabuus (CaO), kpemuus (Si0,), anromunus (Al,0,), xenesa (Fe,0,),
a TAKJKe C/lefJOBble KOJIMIECTBA TSUKEIbIX META/IOB (XpPOM, HUKEJb, CBHHEL ), UCTOY-
HHMKOM KOTODBIX MOT'YT GbITh ChIpbeBbIe MaTepHaIbl K MPOAYKTHI H3HOCA 060DY-
noBanus [2].

VIHTEHCUBHOCTS MbLI€06PA30BaHHUS 3aBUCHT OT THITA MEIbHHIbI, BAQKHOCTH Ma-
TEpUAJIOB ¥ CKOPOCTH ra30BOT0 MIOTOKA B ACIIUPALAOHHOMN CHUCTEME.

XOTs1 OCHOBHO# 06'b€M ra30BbIX BBIGPOCOB NMPUXOAUTCS HA TIEYHOH I1eX, Iie-
MeHTHasl MeJIbHULA TAK)Ke SBJAETCS UCTOYHMUKOM HEKOTOPBIX Ta3000pasHbIX 3a-
I'pA3HUTENEH.

— OKcuyipl a30Ta: MOTYT 06Pa30BbIBATHCS B pe3y/IbTaTe OKUCIEH s aTMOChep-
HOTO a30Ta IIPY BBICOKHX TEMIIEPATYPAaX B MEIBHUIIE, €CH TIOMOJI BEIETCS C MO0~
IPEBOM aCIUPALIMOHHOTO BO3YXa MM [IPH UCII0Ib30BAHHIU FOPSYEro KANHKepa.
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— JIMOKCHJ cepbl: HCTOYHHKOM CJTY>KHT IHIIC, KOTOPBIH ITPY MTOBLILIEHHbBIX TeM-
HepaTypax MOXKeT JaCTUYHO pa3jlaraThCs.

— Jleryune opraHm4YecKue COeJUHEHHUA: MOTYT BBIJE/IATHCA U3 OPraHUYeCKHX
106aBOK (HaIpruMep, HEKOTOPbIE BHbI HHTEHCHGHKATOPOB [IOMOJIA).

O61beM razoBbIX BHIOPOCOB C MeJIbHHIIBI, KaK IPaBHJIO, Ha IOPALKU HIDKE,
4eM [bUIEBBIX, HO UX KOHTPOJIb TAK)Ke BayKeH 151 COOJII0AeHU HOPMAaTHBOB.

D¢ eKTUBHBIH KOHTPOIb BIOPOCOB C IIeMEHTHOH MeIbHUIIBI OasupyeTCs
Ha [IBYX KJIIOUEeBBIX IIPUHIIUIIAX: COBEPUIEHCTBOBAHUU CHUCTEM ACIHpalMH U MIPH-
MEHEHUH BbICOK03()PEKTHBHOI'O ra3004UCTHOrO 060PYOBaHHUA.

OCHOBHBIM aNIapaToM /I Y/IaBIMBaHUA [IeMEHTHON MBUTH Ha CeTONHAIIHIH
JIeHb ABJIAIOTCA pyKaBHbIe GpUILTPHL. VX 9 GeKTUBHOCTD IPU MPAaBU/IbHOM 9KCILTya-
Tanuu gocruraeT 99.9% u 6oaee [3].

Puc. 2. PykaBHbiii hunbTp

OneKTpoPUIBTPBI, paHee IHPOKO IPUMEHABIINEC B IeMEHTHOU IPOMBIIILIEH-
HOCTH, Ha TIOMOJIbHBIX YCTAHOBKAX UCIIOJIb3YIOTCS PeXKe U3-3a MeHbIIel 9 eKTHB-
HOCTH IIPH Y/IaBIUBAHUH 1IeMEHTHOH IbLIH 1 60osiee CTpOrux TpeboBaHui K ee Anc-
IIePCHOMY COCTaBY.

[MTomuMo nprMeHeHUs GUIBTPOB, CHIDKEHHIO BEIGPOCOB CIIOCOOCTBYIOT CIeAy-
I0II[Mie TeXHOJIOIMYeCKHe pellleH s, TAKHe KaK OIITHUMM3AIU PeXXUMa II0MOIa, IPH-
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MeHeHHe HHTeHCH(PHUKATOPOB MOMOJIa, TepMeTH3anusA 000pyZ0BaHHUA U UCIOIb30-
BaHHE 3aMKHYTBIX IIUKJIOB.

ObecneyeHre 5K0JIOTHYECKON 6€30IIaCHOCTH U CTPOroe cOO/II0/IeHHe YCTaHOB-
JIEHHBIX HOPMAaTHBOB TPeOYIOT BHEZIPEHHA CUCTEMHOI'O ¥ MHOTOYPOBHEBOTO KOH-
TPOJISL 32 BBIOPOCAMH OT [[eMEHTHOH MeIbHHUIbI. DTOT HENPePBIBHBIH IIPOLecC
9KOJIOTHYeCKOTO MOHUTOPHHIA HAYMHAETCA C MHBEHTAPU3aIlUK BCEX HCTOYHUKOB
BBIOPOCOB, I7ie HAEHTHPUIUPYIOTCS He TOIBKO OPraHU30BaHHbIE NCTOYHHKH, TAKHe
KaK TpyDa CHCTeMbl aCITUpALuH, HO 1 MHOTOUNC/ICHHbIe HEOPraHU30BaHHbIE — Me-
CTa [eperpysKku MaTepHUaIoB, TEYKHU U BO3SMOXKHbIE HEIUIOTHOCTH B 000PYAOBaHHM.
OcHOBOM cHUCTeMbI KOHTPOJIA AB/IAIOTCA HHCTPYMEHTa/IbHbIE 3aMePbI, IPOBOAUMbIE
C HOMOIIBIO ATTECTOBAHHOTO 00OPYAOBaHUSA HA BBIXO/E U3 CHCTEMBI Fa30049HUCTKH
Y Ha TPAaHHUIe CAHUTAPHO-3aIUTHON 30HbI. /IJI 3TOr0 NPUMEHAIOTCA Nbl/IeMephI
JJIA TPAaBUMETPUYECKOTO aHAIHM3a MACCOBOM KOHIIEHTPAIIMU IBIJIM U Ta30aHA/IH-
3aTOPBI, HACTPOEHHBIE Ha CrienudUIecKHe 3aTPASHUTEH, TAKHe KaK OKCH/IbI a30Ta
U JUOKCH/[, Cepbl, IPUIeM COBPEeMEHHbIe CUCTEMbI YaCTO pabOTAIOT B peXxUMe pe-
aJIbHOI'O BPEMEHHU. YUUTLIBASA MOBBILIEHHYIO OMACHOCTh MEJIKOJUCIIEPCHBIX Ya-
CTHII, CTaHZAPTHBIA KOHTPOJIb LOIONHAETCA 005S3aTe/IbHBIM aHAJIHU30M (PppaKLU-
OHHOTO COCTaBa IIbIIM C BBIZI/IEHHEM Hanbosiee OMAaCHBIX 1A 3/J0POBbA GPaKIUI
PM10 u PM2.5. TTonyueHHbIe B X0/l 3aMePOB JJaHHBIe CYKaT UCXOAHBIMU TTapaMe-
TPaMH JJI51 TIOC/Ie[YIOLIEr0 MaTeMaTUIeCKOTO MO/Ie/ITMPOBAHHSA PAcCEMBAaHUsA BBIOPO-
COB B aTMOCdepe ¢ UCIIOIb30BAHUEM CIIeINaTU3HPOBAHHOTO IIPOrPaMMHOT0 obec-
IeYeHUsl, KOTOPOE YYUTLIBAET METEOPOJIOTUYECKHE YCIOBUSA U pesibed) MECTHOCTH
JJ1A IPOrHO3MPOBAaHUSA IPU3EMHbBIX KOHI[EHTPAlMH. 3aK/II0UUTEIbHbIM U K/II04Ye-
BBIM 3TAIIOM AB/IAETCS CPAaBHUTE/IbHBIM aHA/TU3 BCEX IOTyJeHHbIX Pe3y/IbTaTOB C 3a-
KOHOZaTe/IbHBIMU HOPMaTHBAMK — IIpeie/IbHO JOIyCTUMBIMU BbiOpocamu (IT/IB)
U [IpeJie/IbHO fAonmycTuMbIME KoHueHTpanusamu (ITK), uTo nosBossieT gath nHTe-
IPaJbHYIO OLIEHKY 3KOJIOTUYeCKOH 0e30MacHOCTH MPeANPUITUS U AB/IAETCS OCHO-
BaHMEM /Il IPUHATHA CBOEBPEMEHHBIX YIIPaB/Ie€HYeCKUX PeIleHn .

LlemMeHTHasA MeJbHUIA OCTAETCS 3HAYUTENLHBIM HUCTOYHMKOM 3KOJIOTHYECKON
HarpysKH, XapaKTepH3YIOIUMCS BEIOPOCAMU BBICOKOJUCIIEPCHOH ITBUTH CJIOKHOTO
XMMHYECKOTO COCTaBa U CONYTCTBYIOUIMX Ta30BBIX 3arpsAsHUTeNeH. KroueBbiM
yCl0BHe€M MUHUMH3ALUU BO3/EHCTBUA ABIAETCSA IPUMeHeHHe BbICOK09(eKTUB-
HBIX CHCTEM IIbLIeY/IaBJIUBaHUA, B IEPBYIO O4epe/ib PYKaBHBIX PpUIBTPOB. OFHAKO
JOCTHYKEHHE HAM/IYYIINUX Pe3y/lbTaTOB BO3MOYKHO TOJIBKO MPU KOMILJIEKCHOM IOJ-
X0/le, COYeTA0IeM TeXHOJIOTHYECKYI0 ONTHMHU3AIMIO PeKUMOB IIOMOJIA U acITUpa-
I[UH C BHE[PEHHEM CUCTeMBbI HeITPePBIBHOTO 9KOJOTMYECKOr0 MOHUTOPUHTA. Takum
o6pasoM, mepexoz Ha HAHJAYUIIHe JOCTYIIHbIE TeXHOJOTHU, HHTETPUPYIOLIHe CO-
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BpEMEHHOE O6OPY,Z[OBaHI/I€ u CTpOI‘I/Iﬁ KOHTPOJIb, ABIAETCA 0053aTeIbHBIM yciao-
BHUEM /1A obecrieyeHrs 3K0JIOIMYeCKOi 6€30MacHOCTH TOMOJIBHOTO IIpOU3BOACTBA.
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Geoinformation approach to cadastral monitoring of agricultural lands
in the Almaty Region
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Efficient cadastral monitoring of agricultural land requires the integration of official
land-accounting data with spatial analysis. This study proposes a GIS-based approach for
the Almaty Region using indicators from the Consolidated Analytical Report on the State
and Use of Lands of the Republic of Kazakhstan. As of 1 November 2024, agricultural
land covered 4,522.1 thousand ha, including 4,467.4 thousand ha of agricultural land-use
areas; pastures accounted for 3,898.5 thousand ha and arable land for 438.2 thousand
ha. The approach combines cadastral statistics, administrative boundaries and district-
level mapping to reveal spatial differences and land-use dynamics. Particular attention
is paid to territorial comparability after the 2022 administrative reform. The proposed
[framework supports more transparent and spatially consistent cadastral monitoring.

Keywords: cadastral monitoring, agricultural land, GIS, land cadastre, spatial
analysis, Almaty Region, Kazakhstan.

1 Introduction
o Agricultural land is a key component of regional land resources, and its rational
use depends on reliable information on area, structure, spatial distribution and change.
State cadastral statistics provide the accounting basis for such assessment, while
geographic information systems (GIS) make it possible to link these indicators with
territorial units and visualize spatial differences [5, 7, 9, 10]. This is especially relevant
for the Almaty Region, where arable land, irrigated areas, foothill agricultural zones
and extensive pastures form a heterogeneous land-use structure.

In Kazakhstan, annual land-balance information is compiled from state land
records, regional balances, cadastral data and land-monitoring materials [1-4].
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Integrating these official indicators with administrative boundaries creates a practical
basis for comparing districts and identifying changes that may be hidden in regional
totals.

The aim of the study is to develop a geoinformation approach to cadastral
monitoring of agricultural lands in the Almaty Region by combining official land-
accounting indicators with spatial analysis. The objectives are to characterize
the current land structure, assess reported dynamics and prepare a district-level
cartographic basis for monitoring.

2. Materials and Methods

The Almaty Region is located in southeastern Kazakhstan and currently includes
the Balkhash, Enbekshikazakh, Zhambyl, Ili, Karasai, Raiymbek, Talgar, Uyghur
and Kegen districts. Current administrative boundaries are used so that statistical
indicators and mapped territorial units are directly comparable.

The principal statistical source is the Consolidated Analytical Report on the State
and Use of Lands of the Republic of Kazakhstan for 2024, prepared by the Committee
for Land Management of the Ministry of Agriculture [1]. The study uses the total area
of agricultural land, the composition of agricultural land-use areas and the reported
long-term dynamics of the agricultural-land category.

Table 1. Reported dynamics of the agricultural-land category in the Almaty Region

Indicator 1991 | 2005 2023 2024 Change 2024 /
1991
Ag.n.cultural land, 15.9 6.8 4.5 45 114
million ha

Because the 2022 territorial reform changed the boundaries of the Almaty Region,
pre-2022 and post-2022 values in Table 1 are not treated as directly comparable. The
workflow includes four stages: standardization of annual land-balance indicators;
preparation of district boundaries in a common coordinate reference system; joining
statistical attributes to district polygons; and calculation and cartographic visualization
of absolute, relative and structural changes.

For the district-level map, pasture indicators are visualized by pie charts. The
diagrams compare additional pasture allocated from reserve lands in 2022 with the
remaining part of pasture secured for public grazing in 2023. All values are shown in
thousand hectares, allowing direct comparison among districts.

3. Results

According to the official land balance as of 1 November 2024, agricultural land
in the Almaty Region covered 4,522.1 thousand ha, of which 4,467.4 thousand ha
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were agricultural land-use areas [1]. The structure is strongly dominated by pastures,
whereas arable land forms a smaller but economically important component.

Table 2. Structure of agricultural lands in the Almaty Region as of 1 November 2024

Land indicator Area, thousand ha Shlz r: d(ia;gl;i:;l:;:al
Total agricultural-land category 4,522.1 —
Agricultural land-use areas, total 4,467.4 100.0
Arable land 438.2 9.8
Perennial plantations 18.7 0.4
Fallow land 50.4 1.1
Hayfields 61.6 1.4
Pastures 3,898.5 87.3

Pastures account for approximately 87.3% of agricultural land-use areas, while
arable land represents about 9.8% [1]. Perennial plantations, fallow land and hayfields
together occupy a relatively small share. These proportions show that cadastral
monitoring should cover not only cropland but also extensive pasture resources.

District-level analysis is therefore the key scale for converting land-balance
statistics into a practical monitoring tool. The map covers all nine current districts
and uses the same territorial units as the accompanying statistics, allowing spatial
differences to be identified consistently.

Figure 1 visualizes district-level pasture provision. The blue sector shows additional
pasture allocated from reserve lands in 2022, while the orange sector shows the
remaining secured pasture area within the 2023 total. The diagrams therefore represent
composition rather than a direct year-to-year change.

4. Discussion

The results confirm the value of combining official cadastral statistics with GIS-
based spatial representation. Land-balance reports provide standardized quantitative
indicators, while GIS reveals territorial differentiation and makes district comparisons
more transparent [5, 7, 9, 10]. This is important because regional totals may conceal
contrasting local patterns.

The predominance of pasture land indicates that monitoring focused only on
arable land would describe only a limited part of the agricultural land fund [1]. A more
complete system should distinguish arable land, pastures, hayfields, fallow land and
perennial plantations and track both absolute area and structural shares.
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LEGEND

PIE CHARTS (Pasture accas)
W Addiional pasture from
reserve lands, 2022
W Ower secured pasture
area in 2023

MAP SYMBOLS

Fig. 1. District-level distribution of pasture indicators
in the Almaty Region, 2022-2023

Temporal analysis must account for administrative comparability. The 2022
territorial reform changed the basis of the Almaty Region statistics, so part of
the apparent long-term decline reflects boundary change rather than land-use
transformation [1, 2]. Historical regional series and operational district-level
monitoring should therefore be interpreted separately.

Linking cadastral polygons, annual land-balance indicators and remote-sensing
products in a single geodatabase can move monitoring from static reporting toward a
spatially traceable system [5-7, 10, 11]. Its practical advantage is the ability to localize
changes and identify districts or land parcels requiring additional inspection.

5. Conclusion

A GIS-based cadastral monitoring framework was developed for agricultural lands
of the Almaty Region using official land-accounting data and district-level spatial
analysis. In 2024, agricultural land covered 4,522.1 thousand ha; pastures dominated
the agricultural land-use structure, while arable land accounted for about one tenth
of the total.

The study shows that reliable temporal assessment requires stable territorial units
and harmonized indicators. Combining cadastral statistics with GIS visualization
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provides a clearer basis for identifying local differences, interpreting land-use
dynamics and supporting regional land-management decisions.
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DKOHOMMUKA

KorHMTuBHbIE UCKAXKEHUSA B BOCPUATUMN KHYJIEBOTO POCTa»
HacesieHueM: 3KOHOMUKO-NCUXONIOrMYECKUit 6apbep Ha MyTH
K 3eN1eHoi TpaHchopMauum

laBnscak PomaH Bnagumuposuy, ctyaeHT

Poccuiickas akapeMms HapoaHOro X034MCTBA M FOCYLAPCTBEHHOM CYXObl
npu MNpe3uaente Poccuiickoit Mepepauuu (r. Mocksa)

B cmamve uccaedyomcs sKOHOMUKO-NCUXO0I02UtecKUe 6apbepbl, Npensmcmasy-
rouue NPUHIMUI0 00U4ECINBEHHOCMbIO KOHYENYUU «HY/1e8020 POCMA» KAK 00H020
U3 KJIH04e8bIX JIEMEHIN0B YCMOUMUB020 PA3BUMUS U «3e/1eHOU» MPAHCHOPMAUUU.
Asmop ananusupyem KoeHUMUBHbIE UCKANCEHUS, C030arujue Ycmoliuusoe conpo-
muesieHue nepexoda om napaduzmvl HeNPepbIBHO20 IKOHOMUUECKO20 Pocma K MO-
0eslu 9K0I02UHECK020 PABHOBECUS.

Kntouessvle co6a: xoeHumusHole uckajieHus, Hy1eoti pocm, ycmoiuusoe pas-
sumue, 3e21eHA MPAHCHOPMAYUS, IKOHOMUHECKAS NCUXO0I02US, HENPUSIMUE NOMePb.

|_I epexoz; K 9KOJIOTMYeCKH YCTOHYHBOM S9KOHOMHUKe TpeOyeT He TOJIbKO TEeXHOJIO-
TUYEeCKUX MHHOBAIMI M HOPMAaTUBHBIX pedpOpM, HO U IIyOOKOH IepeoLeHKH
COLIHOKY/IBTYPHBIX U [IOBEZIEHYECKHX YCTAHOBOK 0b1tecTBa. OrpaHHYeHHOCTb IL1a-
HeTAPHBIX PECYPCOB M HAPACTAOLHH KJIMMATHIECKUI KPU3HC aKTYaIU3HPYIOT JUC-
KYCCHIO O KOHI[EIIIINH «HYJIEBOTO POCTa», BIEPBbIe MACIITAOHO CHOPMY/INPOBAHHOM
B oK/Iafax Pumckoro xiayba [2]. CyTh KOHIENIMY 3aK/II09aeTCH B CO3HATENTbHOM
OTKase OT TOHKH 3a HEIPephIBHbIM yBendeHreM BBII B mop3y crabuinsannu mo-
TpebJIeHNs, ONTUMU3AL[N HCII0/Ib30BAHHS PECYPCOB U [OBBIIIEHUS Ka9eCTBA JKU3HN
6e3 HapalUBaHUs ee MaTepHaIbHOro obbeMa [5].

OpnHako, HeCMOTPsI Ha HAyYHYI0 000CHOBAHHOCTD 9KOJIOTHYECKUX PUCKOB, U7ies
HY/IEBOTO POCTA BCTPEYAETCSI MACCOBBIM HACEJICHHUEM C BBIPAXKEHHBIM CKEIICHCOM
U SIBHBIM COIIPOTHB/IeHHEM. [Ipo6/ieMa 3aK/II09aeTCs B TOM, YTO KOHIIEIIIHS [IOCTO-
SHHOTO 9KOHOMUYECKOT'0 POCTa 3a TI0C/IeAHHUE /IBa CTOJIeTHS YKOPEHHIaCh B MacCo-
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BOM CO3HAaHHUH He IPOCTO KaK SKOHOMHYECKHUH ITOKa3aTeIb, HO ¥ KaK QpyHJaMeHTa Ib-
HbIH IICHXOJIOTHYEeCKHUH 9KBUBAJIEHT 6/1arono y4ns, 6e30I1acHOCTH U COIIUATBHOTO
mporpecca [4].

C TOYKHU 3peHHs NTOBEAECHIECKON S5KOHOMHUKU M S9KOHOMHYECKOH MCUXOJIOTHH,
BOCIIPUSTHE JI0OBIX 9KOHOMUYIECKHUX KOHIEIINH NHANBU/OM OIIOCPELOBAHO CH-
CTeMO# CyObeKTHBHBIX KOTHUTHBHBIX GuUabTpoB [1]. Ha npoTsbkeHUN HHAYCTPHU-
aJIPHOH M MOCTHHAYCTPHAIBHOH 9I10X I7I00a/IbHasA SKOHOMHYECKas cUcTeMa $pop-
MHPOBaJIa y HaceJIeHUs MEHTAIbHYI0 MOJIe/Ib, COIIACHO KOTOPOH HHAUBH/YaIbHOE
6maromnosyune, poct norpebenus u BBII 6111 CBSA3aHO IIpAMO.

Ve «Hy/IeBOrO pocTa» JIOMaeT 3Ty IPUBLIYHYIO IPUYHHHO-C/IECTBEHHYIO
CBsI3b, BBIOMBAsI M3-110/; CO3HAHIS Ye/I0BeKa GpyH/[aMeHTa IbHbBII ICHX03MOI[HOHAb-
HBIH AKOPb. OTKa3 OT pOCTa BOCIPUHUMAETCS He KaK CTaOM/IN3alMs UIH TIePEXOZ
K DaJIlaHCy ¢ IPUPOZIOH, a KaK perpecc, CTarHalysA, yrposa JHYHOH 6e30IacHOCTH
U orpaHuueHHe 6a30BbIX CBOOO,.

Curyanus ycyry6ssieTcst TeM, 4To 6a30Bble [ICUXOIOTHYECKHe TATTePHbI IeI0-
BeKa 9BOJIIOIMOHHO CHOPMHPOBAHBI I peaKIMH Ha KPaTKOCPOUHbIe U GUIHIECKU
oLIyTHMbIe yrpo3bl. KimnMaTuueckuii KpU3KC U UCTOLIEHHE PeCYPCOB IpeACTaBIIA-
I0TCSI HIHAUBU/Y aDCTPaKTHBIMH, PACTAHYTBIMHU BO BpeMEeHH IIPOLieCCaMU, B TO BpeMs
KaK THIIOTeTHYeCKHe OTPaHUYECHHs MOTPebIeH s IPU «HY/IEBOM POCTE» BOCIIPH-
HHMMAIOTCS KaK HeMe//IeHHbIe U 00/Ie3HeHHbIe JTHIIeHus [1; 6].

ITpoBeneHHBIN CHCTeMATHIECKUH aHA/IN3 OBEAEHUYECKUX IATTePHOB T03BOJIIET
BBIZIE/IUTH Y€ThIPE OCHOBHBIX IPYIIIIbI KOTHUTHBHBIX HCKAKEHUH, OIOKUPYIOLINX BO-
BJIEYEHHE HACe/ICHUA B 3e/ICHBIH IIePEXOZ.

1. HemmpusaTue notepb 1 3PpPeKT BIaJeHH.

CoracHo teopuu nepcrektus /I. Kanemana u A. TBepcku, cyObeKTUBHAS LieH-
HOCTD TIOTepPb CYIIECTBEHHO MpeBbIlIaeT CYO'beKTUBHYIO IIEHHOCTh aHATOTUYHBIX
npuobperennii (06b14HO B cooTHoueHnH 2:1) [1;6]. KoHmennus HyseBOro pocra
KOMMYHUKAaTHBHO TPaHCJIHPYeT H/EI0 «COKPAIleHHUsA», «OTKa3a» WIH «CTabHIH3a-
nuu». Jlaxke eCIn B OATOCPOYHON MTePCIIeKTHBE KOJI0THIeCKast CTabHIBHOCTD ra-
PaHTHPYET YeJIOBEKY COXpaHeHHUe IPUBBIYHOM CpeZbl 0OUTAaHUA U 30POBbe, B Kpat-
KOCPOYHOM TePCIEKTHBE OH POKYCUPYETCsl Ha TOM, OT 4eTo IPH/ETCA OTKa3aThCs
(HampuMep, orpaHHYeHHe JIMYHOTO ABTOTPAHCIIOPTA, CHIDKEHHUSI JaCTOTBI Iepesie-
TOB, YMEPEHHOCTH B IIOKYIIKE TEXHUKU U Ofex/bl). OPPeKT BiasieHus 3aCTaBIseT
LIEHUTb YK€ UMEIOLINNCS YPOBEHb MaTePUAJbHOTO MOTPebIeHNsT HACTONBKO BbI-
COKO, 4TO JIF00BIE [IPE/JIOMKEHHUS II0 €r0 OrPAHUYEHNI0 BOCIIPUHUMAIOTCS KaK Mpsi-
Mas aTPOIKOJIOTMYECKas U COIMaTIbHas yTpo3a.
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2. VckaxxeHne cTaryca-KBO U Tunepboinieckoe JUCKOHTHPOBAaHNeE.

VcxaxkeHHe CTaTyca-KBO BBIPQ)KAETCS B MPEANOYTEHUN TEKYIIETO COCTOSHUA
Zies1 1I000MY a/bTepHATUBHOMY BapPHAHTY, CBSI3AHHOMY C HEOIpe/e/IeHHOCTbIO [1].
Mogesb HEIPePBIBHOTO POCTA — ITO IPHUBBIYHBIN CTATYC-KBO. B coyeranuwu ¢ ru-
1epOOIMIeCKUM AUCKOHTHPOBaHKEeM (TeHAeHI[HeH JII0/el lepeoLeHNBaTh HeMe/-
JIEHHbIE BBITO/IbI U HEZOOLEHMBATh OT/IOKEHHbBIE BO BPEMEHH Pe3Y/IbTaThl), Hace e-
HHe TIPEATIOYUTACT MOTYqaTh BHITOZBI OT SKOHOMHUYECKOTO POCTA «3/eCh U CeHdac»,
JieIeTUPYsI PellleH e 9KOJTOIMIeCKUX IpobieM OyAYIINM MOKOTEHUAM.

3. Hopma couunanpHOro cpaBHenus 1 «[eoHICTHIECKas GeroBast JOPOXKKa»

CornuraIbHBIH CTaTyC Yel0BeKa TPaJUIIMOHHO ONpeZe/NseTcs Yepes JeMOHCTpa-
THBHOE IOTpebiieHre. B yC/I0BHAX KalMTaJIUCTHIECKOH CUCTEMbI TOTpebieHue
BBICTYIIaeT MapKepoM ycrexa. KoHmenmus HyneBoro pocra TpebyeT oTKasa oT Je-
MOHCTPaTHBHOTO oTpebneHus. OfHAKO MeXaHH3M «TeJOHICTHYECKOH 6eroBoii fo-
poxkkn» (Hedonic Treadmill) yaepskuBaer rozieil B COCTOSHHUHU IIOCTOSIHHOM TOHKH
3a HOBbIMH Os1aramu. IToIbITKa BHEAPEHUS «3€/I€HON YMEPEHHOCTH» BOCIIPUHIMA-
eTCs MHMBH/IOM KaK HCKYCCTBEHHOE OHIKEHHE er0 COITHATBHOTO CTaTyCa OTHOCH-
TeJIbHO APYTHX YIEHOB 001IeCTBa, eC/IM aHAIOTHYHbIe OTPAHUYEHUsI He AeHCTBYIOT
JKECTKO M IIOBCEMECTHO /i1 BeeX (mpobirema «6e36uIeTHIKa» ).

4. DBpHUCTHKA AOCTYNHOCTU U «Tpareans obmmH»

OBpHCTHKA JOCTYITHOCTH IIPUBOAUT K TOMY, YTO JIFOAU OLIeHUBAIOT BEPOSITHOCTh
COOBITHII Ha OCHOBE TOTO, HACKOJIBKO JIETKO aHAJIOTUYHbIE IPHMEPhI BCILIBIBAIOT
B mamsiTH [1]. [TOCKO/IBKY HCTOPHYECKHI OIIBIT ACCOLUUPYET OTCYTCTBHE SKOHOMHU-
9eCKOT0 POCTa C KPU3HUCAMH, JIelIPeCCHAMHE, Oe3paboTuieil 1 HuILeToH (Harpumep,
Besnvikas frerrpeccust Wiu KpUsHChl 1990-X IT.), TEPMHH «HY/JIEBOH POCT» Ha IIO/CO-
3HATeJIbHOM YPOBHE BBI3bIBAaeT aCCOLUAIUH C OeZICTBUAMH, a HE C 9KOJTOTHIECKOH
rapMoHuei. /liA npeoso/IeHNsl S9KOHOMUKO-IICHX0IOTHUeCKUX 6apbepoB Tpeby-
eTCst KapAWHAJIbHBIN IIePeCMOTP CTPAaTerHl KOMMYHUKAIIUH KIMMAaTHIeCKOH U 3e-
JIEHOM TTOBECTKHU.

1. ismMeHeHMe TEPMHHO/IOTMYECKOro GpperdMHHTa.

TepMHH «HY/IEBOH POCT» CEMaHTHIECKH OKPAIlleH HeTaTHBHO, TAK KaK CJIOBO «HY-
JIEBOW» WJIN «aHTH-» ACOLIMUPYETCsS ¢ OOHY/IeHneM U yTparoi. Jlo/DKHA HCII0Ib30-
BaTbCA IIOJIOXKUTETBHO CKOHCTPYHPOBAHHAs TEPMUHO/IOTHS, HAIPUMEP « DKOHOMHKA
KaueCTBEHHOTO Pa3BUTUA», «PereHepaTHBHAs 9KOHOMHKA» WIN «DKOHOMHUKA 6J1a-
rOIOTYYHsI» BMECTO «HY/IEBOTO POCTa» [4].

2. PebopMupoBaHHe METPHK ITpoOrpecca.

[TcuxomornyecKuy 3aj10T YCIEIIHOH 3e/leHOH TpaHcpopManuu — cpepa Ha-
IJISHOH cTaTUCTUKU. [ToKa ITaBHBIM TTOKa3aTesleM ycIexa FOCyAapCTBa sABIsAETCA
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BBII, HaceseHHe OyzeT pacleHUBaTh ero 3aMe/lJieHHe Kak nposaa. Heobxoaum me-
peHOC 00I1IeCTBEHHOTO BHUMAHUS Ha a/IbTepPHATUBHbIE arPerHpOBaHHbIC HH/IEKCHI:
Wnpexc uctunnoro nporpecca (GPI); Muaekc cuactiusoi ianerst (HPI); Muzpekc
gestoBedeckoro passurus (HDI). I[Ipu cucTeMHOM BHEAPEHUH JAHHBIX IIOKa3aTe-
JIeld B MeINHHOE I10JIe IIOHATHE «POCTa» CTaHeT aCCOLIMUPOBATHCA € POCTOM Kade-
CTBa JKH3HH, @ HE KOJINYeCTBEHHBIM 06'5EMOM IIPOU3BEAEHHOTO MyCOPa U TOBAPOB.

KorHuTHBHbBIE NCKaXKEHHUs HaceJIeHHs BBICTYHAIOT OJHUM M3 HanboJee MOILI-
HBIX, HO 4aCTO UTHOPHPYEMBIX 9KOHOMHUKO-TICUXO0JIOTHYECKUX OapbepoB Ha My TH
K 3eJIeHOM TpaHCPOopMaIui. YKOPEHEeHHbBIN B MACCOBOM CO3HAHUU ITAPUTET MEXKIY
OCTOSHHBIM pocToM BBII 1 inuHbIM 61aromoryunem cosgaeT GpyHAaMEHTaIbHO
COIPOTHUBJICHHE U/IeIM «HY/IEBOTO POCTa». YCIIeX 9KOJIOTUYeCKUX pepOpM HEBO3MO-
YKEeH UCK/TFOYUTEIbHO Yepe3 a/IMUHUCTPATUBHBIE 3aIIPeThI U/IH YIJIepOJHbIE HaIOTH.
OH TpebyeT rIy6oKo# paboThI ¢ MoBefieHYeCKUMH dpaKkTopamu. TOIBKO IIpHU yCII0-
BHHU IIPEOJI0JICHUs] KOTHUTUBHBIX OapbepOB KOHIIEIIIHS YCTONYUBOIO COLIUAIBHO-
9KOJIOTMYECKOT'0 paBHOBECHSA CMOKET TPAaHCPOPMHUPOBATHCS U3 YMO3PUTEIbHON Ha-
YIHOH MOJIe/I B OCO3HAHHBIH BHIOOP OOIBLUINHCTBA.
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MoBbiweHMe ypOBHA MOTMBALMU TPYAA Y CMELMASIMCTOB MO NPOAAXKaAM
TPaHCNOPTHbIX YCAYT HA YKeNEe3HOAOPOXKHOM TpaHcnopTe
Pa,u,quOBa Kpl/ICTMHa EBFEHbEBHa, CTYAEHT MarncTpartypbl

YpanbCkuit rocyaapCcTBeHHbIN yHUBEPCUTET nyTel coobueHuns (r. EkatepmHbypr)

B cmamve paccmampusaromcsa 60npocsi n08bIueHUS YPOBHS MOMUSAUUU MPYOa
CHeyUAIUCINOG 10 NPOOANam MpPparcnopmHbLX YCye HA Heae3HOO0PONCHOM MPAHC-
nopme. O60cHO8aHA 3HAMUMOCHIL IPPeKMUBHOT MOMUBAYUOHHOTL CUCHEMbL 0715 1O~
BbIULEHUS KA1eCMBa 00CAYNUBAHUS KIUEHMOB8, Pocma 005eM08 NPoOayc u ykpen-
JleHUL KOHKYPEHMHBIX NO3UYUTL HA PbIHKE MPAHCNOPMHBLIX yCay2. Paccmompenvl
OCHOBHBIE PAKMOPbL, BAUAIOUIUE HA MOTNUBAUUIO CHEYUANUCINOE NO NPOOANAM, Bbl-
a6/1eHbl NPobIembl Oelicmeytoujeli CUCeMbl CIMUMYAUPOBAHUS U NPeOIONCEHbL HA-
npasseHus ee cO8ePUIEHCINBOBAHUA.

Knrouesste crosa: momusayus mpyoa, ese3Ho00pONCHbLI MPAHCHOP, MPAHC-
nopmmbvie ycayeu, CneyUaIucmoL no nPooaicam, CMuMyaUposarue nepcoHana, sggex-
MUsHOCMb MPyoa, ynpasieHue nepcoHaiom.

Improving the level of motivation for sales specialists in transport
services on railways

Radchukova Kristina Evgenyevna, master's degree
Ural State University of Railway Transport

The article discusses the issues of increasing the level of motivation of the work of
specialists in sales of transport services on the railway transport. The importance of an
effective motivational system for improving the quality of customer service, increasing
sales volumes and strengthening competitive positions in the market of transport services
is substantiated. The main factors influencing the motivation of sales specialists are
considered, the problems of the current system of stimulation are identified and the
directions of its improvement are proposed.

Keywords: labor motivation, railway transport, transport services, sales specialists,
staff incentives, labor efficiency, and personnel management.

B COBpEeMEHHBIX YCJIOBHSX PAa3BUTHsI TPAHCIIOPTHOM OTpac/In 0coboe 3HaueHHe
npuobperaet nosblieHre 9$PEKTHBHOCTH AEATeTbHOCTH ePCOHAA, HEIO-
CPeACTBEHHO B3aUMO/EHCTBYIOLIETO C KIMEHTAMH U YYaCTBYIOIETO B IIPO/BIIKe-
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HUH TPAHCIOPTHBIX YC/AYT. YKe/1e3HO0pOXKHBIM TPaHCIOPT 3aHUMAeT BaKHOE Me-
CTO B CUCTeMe TPY30BbIX IIEPeBO30K, 0becIeunBas yCTOHINBOe GYHKIIHOHUPOBaHNE
5KOHOMMUKH U YAOB/IETBOPEHHe NOTpeOHOCTel npeAnpuaThil. IIpu 9ToM ycrenHocTh
ZleATeIbHOCTH BO MHOTOM 3aBHCHUT He TOJIbKO OT TEXHUYECKOT'O COCTOSHUA HHPPa-
CTPYKTYPBI U IIOABHIKHOTO COCTaBa, HO U OT KadyeCTBa paboThI CIIELUaIHCTOB, OT-
BEYAIOIIMX 3a IIPOJIAKU TPAHCIIOPTHBIX YCIYT, COPOBOXK/IeHHe KIUeHTOB U GOpMHU-
pOBaHMe JI0JTOCPOYHBIX /Ie/IOBBIX OTHOIIEHHH.

CoTpysHHMKU paccMaTprBaeMoi cdepsl BBIIOIHAIOT BXKHYIO POJb B obecreye-
HUH ZI0XOJHOCTH XKeJIe3HOAOPOKHOTO TPAHCIOPTA.

VIX esATe/IbHOCTD BKJIFOYaeT KOHCY/IbTHPOBaHNe KIUEHTOB, 0400p ONTHMAa/Ib-
HBIX JIOTUCTUYECKHX PellleHHH, 0pOpM/IeHHE JOTOBOPHBIX OTHOIIEHUH, COTPOBOMK/e-
HHe [1epeBO30YHOTO IIPOIiecca, aHaIu3 IIOTPeOHOCTeH IPy300TIpaBUTeIel 1 IPy30-
nosTyJaTesiel, a TakKe IpO/BIKEHHe JOTIOTHUTEIbHBIX CepBUCOB. B cBA3M ¢ aTUM
ypOBeHb MOTHUBAILIUH JAHHOH KaTeropuu pabOTHUKOB HANIPAMYIO BIMsAET Ha 00'beM
IPOJAX, KA9eCTBO 0OC/TyKUBaHNUS, YAOBJIETBOPEHHOCTh KIHEHTOB U KOHKYPEHTO-
CIIOCOOHOCTD KOMITAaHUH.

MortuBalys TpyAa mpeicTaB/asgeT co60ii COBOKYITHOCTb BHY TPEHHUX U BHEIIHHUX
n00yAKUTENbHBIX PaKTOPOB, OIpee/AIONINX HoBejeHIe PaDOTHHKA, eT0 3aHHTepe-
COBAaHHOCTH B IOCTI)KEHHUH Ije/lell OpTaHU3allMH U JMYHBIX TPOQeCcCHOHaNTbHBIX
Pesy/IbTaToB. B yIpaBieHHH IepcoOHAI0M MOTHUBAIIUA PACCMATPUBALTCA KaK OJUH
13 KJIOYeBbIX HHCTPYMEHTOB IIOBBIIICHU IPOU3BOAUTENbHOCTH TPYAA, Ka4ecTBa
BBINOIHAEMbIX QYHKIMH U BOB/JIEYEHHOCTU COTPYJHUKOB B A€ATEIbHOCTb OPraHH-
3aITUH.

JIJ1s CTIenMaIuCTOB 110 TIPOJAXKaM TPAHCIIOPTHBIX YC/IyT MOTHBAIUA UMeeT 0CO-
6oe 3HaueHHMe, IIOCKOJIBKY UX TPYA CBSA3aH C BRICOKOH MHTEHCHBHOCTBIO KOMMY-
HUKAIUH, He0OXOAMMOCTBIO OIIEPATHBHOTO PelleHHs KIHEHTCKUX BOIIPOCOB, BbI-
[I0/THEHHEM IIJIAHOBBIX [TOKa3aTesIel, cobI0leHueM CTaHAAPTOB 00CTyKUBAHUS
1 IOCTOSHHBIM TIOBBIIIEHHEM ITPOdeCcCHOHAIbHON KOMIIeTeHTHOCTH. Kpome Toro,
Ha JKe/Ie3HO/JOPOKHOM TPAHCIIOPTE AeATeIbHOCTb TAKUX CIEI[UaTMCTOB YacTO OCY-
I[eCTBIIAETCS B YCIOBHAX XKECTKOHU perlaMeHTalny GH3HeC-IPOLIeccoB, 4To TpebyeT
COYeTAHUA AUCIUIUIMHBI, OTBETCTBEHHOCTH U KJIMEHTCKOH OPHEeHTHPOBAaHHOCTH.

K ocHOBHBIM (akTOpaM, BAUAIONIUM Ha MOTHUBALMIO TPYZA CIEI[HATHUCTOB
I10 ITPOAA’KaM TPAHCIIOPTHBIX YCIIYT, MOKHO OTHECTH YPOBEHbD OILIAThI TPYZA, Ha/IH-
4Me IPeMHaTbHON CUCTEMBI, IPO3PAYHOCTb KPUTEPHUEB OLEHKH Pe3y/IbTaTOB, BO3-
MOKHOCTH PO eCCHOHATLHOTO Pa3BUTHS, YCIOBUSA TPY/A, COIIMAIbHbIe TaApaHTHH,
IIpU3HAHKE JOCTIKEeHHH, Ka4eCTBO yIIPaB/IeHYeCKON KOMMYHHUKAIIUU U TICHX0/IOTH-
YeCKUH KJIMMAaT B KOJUIEKTHBE.
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Marepua/ibHOE CTUMY/IHpPOBAHHE TPAJUIHOHHO SBJISETCSA OSHUM U3 Hanbosee
3HAYHMBbIX 37IEMEHTOB MOTHBALUH. [I/Is CIIEI[HATHUCTOB [0 IPOAAKaM Ba)KHA CBA3b
MEKY JOCTUIHYTHIMH pe3y/IbTaTaMi U pasMepoM BosHarpaxkeHus. Eciu pabor-
HUK BUAUT IPSIMYIO 3aBUCHMOCTD MEXK/y KA4eCTBOM CBO€H pabOThI, BBIIIOTHEHHEM
IUIAHA [IPOJAX, IIPUBJIEIeHNEM K/INEHTOB U YPOBHEM /[OX0/A, €T0 3aHHTePeCOBaH-
HOCTb B pe3y/bTaTax TpyAa mosblimaercs. OfHaKo MaTepuaabHas MOTHBAIUSA [OJI-
’KHa OBITB IIOHATHOM, CIIpaBe/IMBON 1 ZOCTIKUMOM. CI0KHbIE HIH HeIIPO3padHble
CXeMbI [IPeMHPOBAHKS MOTYT CHIKATh JOBEpHe IIepCOHAIA K CHCTeMe CTUMY/IHPO-
BAaHUs ¥ HETATUBHO BJIMATD Ha TPYOBYIO AKTHBHOCTb.

HematepuasipHast MOTHBALUS TAKXKE UTPAET CYLIECTBEHHYIO POJIb.

J/1s MHOTHX paOOTHHKOB Ba)XHBI IIPH3HAHKE PO ECCHOHATBHBIX YCIIEXOB, BO3-
MOYKHOCTb KapbepHOT'0 POCTA, y9acTHe B 00YYaroINX IPOrpaMMax, [OBbIIIEHIE
KBa/IMQHUKALMH, PACIIHPEHHe TIOTHOMOYHH U BOBJIEUeHHE B IIPUHSITHE PeLIeHU.
B yC/10BHSX 3Ke/Ie3HOAOPOKHOTO TPAHCIIOPTA, I7ie 3HAYUTeIbHAsE YaCTh IPOLECCOB
peryIHpyeTcsl yCTAaHOBJIEHHBIMU CTAHAAPTAMHE, 0COOEHHO Ba)KHO CO3//aBaTh YCJIO-
BUsI ZIJIS1 TIPOSIBJICHUSI MHUIIMATUBbI U ITPOPECCHOHATBHOTO Pa3BUTHS COTPYAHHUKOB.

OgHo#t 13 pob/ieM MOTHBALMHY CIIELHATUCTOB 110 MPOAAYKAM TPAHCIOPTHBIX
YCJIyT IB/IIETCS HeJOCTATOYHAS HHAUBUAYA/IU3AIHA CTUMY/THPYIOIINX MEXaHU3MOB.
PabOTHHUKH MOTYT UMeTb pasHble NPOdEeCCHOHANbHBIE eI U OXKUAHUSA: IS Of-
HUX [IPHOPUTETOM SIB/ISIETCS [OBBIIIEHHE JOXOAA, A/ JPYTHX — KapbepHbIH pOCT,
CTabHIBHOCTD, 0OyYeHHe WK IpU3HAHKe. YHUPUIIMPOBAHHBIN MOAXO0/ K MOTHBA-
L[HY He BCET/a MO3BOJIIET YIUTHIBATD 9TU PA3/IHIHs, YTO CHIDKAET 9 PEKTUBHOCTD
YIIpaB/IeHUs IIePCOHAIOM.

Ewe opHo# npo6eMoi siBsieTcs MpeobiasaHue KOTUIeCTBEHHBIX ITOKa3are-
JIefl [T OILleHKe TPyZa CIELHATUCTOB 10 HpoAakaM. OObeM 3aK/II0YeHHBIX [OT0-
BOPOB, BBIIIOJIHEHHE [/IAHOB [TPOAAK U PasMep BbIPYIKHU JeHCTBUTENBHO SIB/ISIOTCS
BXHBIMU Kpurepuamu. OfHAKO AJIs1 TPAHCIIOPTHOH OTPAC/IH He MeHee 3HaUHUMbI
Ka4eCTBO OOC/Iy)KHBAHUS KJIMEHTOB, CBOEBPEMEHHOCTh 00pabOTKHU 3asBOK, OTCYT-
cTBHe OMHMOOK B JOKYMEHTAI[HH, COXPAHEHHE JOJTOCPOYHBIX TAPTHEPCKUX OTHO-
IIeHUH U YPOBEHb Y/I0BI€TBOPEHHOCTH KIHEHTOB. [109TOMY CHCTeMa OLlEHKH /OJI-
’KHa BK/IIOYaTb KaK KOJIMIeCTBEHHbIE, TAK M KaueCTBEHHbIe [T0Ka3aTe/It.

JI7151 TOBBILIEHNS] YPOBHS MOTHBALIMY TPYAA CIELIHATHUCTOB I10 IIPOJAKaM TPAHC-
HOPTHBIX YCJIYT Ha JKeJe3HOAOPOXKHOM TPAHCIIOPTE [1e/1eCO06pasHo MPUMEHSTD
KOMIUIEKCHBIH IOAX0A, 00beANHAIONINI MaTepHaIbHble i HEMAaTepHaIbHbIE Me-
TO/bI CTUMY/IMPOBAHUSL.

Marepua/IbHBIM aCIIeKTOM fABJIAETCS Pa3paboTKa IPO3pavHON CHCTEMBI IIpe-
MHPOBaHHS, OCHOBAHHOH Ha KJIFOUEBBIX [IOKa3are X 3G peKTUBHOCTH. B KatecTBe
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TAKHUX [TOKa3aTe/ell MOTYT UCII0/Ib30BaThCs BBINOIHEHHE [UIAHA IPOJAXK, IPHPOCT
K/INEHTCKOM 6asbl, 06'beM HPHUBJIEYEHHBIX I'PY30B, YPOBEHD y/epPXKaHUs KIHEHTOB,
KaueCTBO KOHCY/IBTAIHOHHOTO COIPOBOX/EHHs, COOII0ZeHIe CPOKOB 00paboTKu
3a5IBOK U OTCYTCTBHE 000CHOBAHHBIX IIPETEH3UH CO CTOPOHBI KIHEHTOB. [Ipu aToM
BaKHO, YTOOBI PabOTHHUKY 3apaHee [IOHUMAJIH, KaKHe Pe3y/IbTaThl BJAMSIOT Ha pas-
Mep NpeMHUH 1 KaKUM 06pa3oM IIPOU3BOAHUTCA OLieHKA UX TPYAA.

Hemarepua/ipHBIM HarpaB/ieHHeM SBJSETCS pasBUTHE CHCTEMbl HeMaTepHaib-
HOTO cTUMy/nupoBaHus. OHa MOXKeT BKJIIOYATh IyOIHYHOE IPU3HAHKE [JOCTHKe-
HUH COTPYAHHUKOB, IPUCBOEHHE MPOPECCHOHANBHBIX CTATYCOB, YYacTHe B KOPIIO-
PaTHBHBIX KOHKypCaX, 6/Iar0AaPHOCTH PYKOBOZACTBA, BO3MOXHOCTD IIPE/CTABIIATH
[OZipa3/ie/IeHre Ha OTPAC/IEBBIX MEPONIPHUATHSX, A TAKKE PACIIHPEHNe 30HBI OTBET-
CTBEHHOCTH Hanbosiee pe3y/IbTaTUBHBIX PAGOTHUKOB.

HeMmasioBaXHO CHCTeMaTHIeCKO€ IIOBBILIEHNE KadyeCTBa NPpOo¢eCcCHOHATBHOTO
06yuenus. CrennaarcTsl [0 IPOAAXKaM TPAHCIIOPTHBIX YCAYT LO/DKHBI 061aaTh
3HAHMAMH B 06/1aCTH TapUPHOH MMOTUTHKH, JIOTHCTUKH, JOKYMEHTOO60pOTA, KIH-
€HTCKOT'0 CepBUCa, [I(PPOBBIX CEPBUCOB ¥ 0COOHHOCTEl OpraHU3aIMU IIePeB030Y-
HOTO mporjecca. PeryspHoe 00yueHue I03BOIAET HOBBICUTD YBEPEHHOCTb COTPYAHHU-
KOB B CBOMX /IeHICTBUSIX, Y/IYYLINTh Ka4eCTBO KOHCY/IBTALIMI 1 CHU3UTD KOJIMIECTBO
omubok. Kpome Toro, o6yueHne camo 1o cebe sB/IseTCS BAYKHbIM MOTHBALHOHHBIM
$aKTOPOM, ITOCKOJIBKY JIEMOHCTPUPYET 3aHHTEPECOBAHHOCTD PaboTOAaTeNs B Pas-
BHUTHH [I€PCOHAJIA.

Ocoboe BHUMaHUE CIeAyeT yAeaITh GOPMHUPOBAHUIO KIUEHTOOPHUEHTUPOBAH-
HOH KOPIIOPATUBHOH KY/IbTYpbl. PAGOTHHKY O/DKHBI TOHUMATh 3HAYMMOCTD CBOEH
AesITe/IbHOCTH AJIs OOIIero pesy/bTaTa KOMIIAHHY U BUAETD BKJIAJ CBOei paboTsl
B PasBUTHE XKeJIe3HOJOPOXKHBIX IePEBO3OK.

Jlst aTOoro Heo6X0AUMO HHGOPMUPOBATD [IEPCOHA O CTPATETMYECKUX Le/IAX
OpraHU3aLMH, Pe3Y/IbTaTax JesTe/bHOCTH ITOAPa3Ae/NeHIH U POJIU CHELHATHCTOB
I10 [IPOJAXKaM B OCTIIKEHUHU TUX PEe3Y/IbTATOB.

BHezipeHve Ipe//I0KeHHBIX MEPONIPUATHH IIO3BOJIUT IIOBBICUTH BOBJIEIEHHOCTh
COTPYZHHUKOB, YIYUIINTD Ka4eCTBO KJIUEHTCKOrO 00C/Ty)KUBAHHUA, YBETMIUT 0ObEM
peaM3aniy TPaHCIOPTHBIX YC/IYT, CHU3HTD TEKY4eCTh KaZpoB U cpOpMUpPOBaTh 60-
Jlee yCTOHYMBYIO CHCTEMY YIIPaBJIeHHs [IEPCOHATIOM.

JI7151 )KeJIe3HOLOPOKHOTO TPAHCIIOPTA 9TO 0COOEHHO BaXKHO, TOCKOIBKY KOHKY-
PEHTOCIOCOOHOCTD OTPAC/IH OIIPe/e/IACTCH He TOIbKO Ha/IeXHOCTBIO [IepeB030Y-
HOTO IpOljecca, HO U CIOCOOHOCTBIO OBICTPO U Ka4eCTBEHHO pearupoBaTh Ha I0-
TpeGHOCTH KJIMEHTOB.
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TaxkuM 06pa3oM, IOBbILIEHHE YPOBHA MOTHBALIUH TPY/a CIIEIIUATHUCTOB IO MPO-
JlayKaM TPaHCIOPTHBIX YC/IYT Ha JKe/1e3HOJ0POKHOM TPAHCIIOPTE AB/IAETCA BaKHBIM
HaITpaBJIeHHEM COBEpIICHCTBOBAHMUS yIIpaB/eHus nepcoHantoM. Hanbosee apdex-
THUBHBIM SIBJIAETCA KOMIUIEKCHBIH IT0/IX0/T, BK/IIOYAIOITUH IIPO3PAYHyI0 CHCTEMY ITpe-
MUPOBAHUs, Pa3BUTHE HEMATEPHATbHOTO CTUMY/IPOBAHMS, IPOdeCcCHOHATbHOE 06-
y4eHHe, KapbepHOe IIJITAaHUPOBaHUe, 00PaTHYIO CBA3b U yAy4llIeHHe YCIOBUH TPYZa.
Peanusariys JaHHBIX HAaIlpaBJIeHUH CIIOCOOCTBYET POCTY MPOU3BOSUTETBHOCTH, I1O-
BBIIIEHHUIO KadyeCTBa 00C/TyKUBaHUA KJIMEHTOB U YKPEIUICHUIO MTO3UIUH JKele3HO-
JIOPOXKHBIX OPraHM3AIUN Ha PhIHKE TPAHCIIOPTHBIX YCIYT.
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MepcnekTUBbI MHCTUTYTA CTYAEHUYECKOM MNOTEKU B Poccuitckom
®Mepepaumn: cpaBHUTENbHBIAN aHaNU3 3apyb6eXkHbIX MoAenein
XunuwHoro puHaHCMpoBaHUA Monoaexu Ha npumepe CLUA, ®paHuun
n KOxHoit Kopeun

Pumanuc Muxaun JMUTpUEBHY, CTYLEHT MarncTpaTypbl

Poccuiickas akapemMms HapoAHOro X034MCTBA M FOCYAAPCTBEHHOM CyXObl
npwu MNpe3sunpente Poccuiickoii epepauum (r. MockBa)

B pabome paccmampusaromcs 803mMONCHOCMU CO30aHUS U NPAKMU1ECKO20 NPU-
MeHeHus uHcmumyma cmyoenueckoii unomexu 8 Poccuu. C onopoti na conocmas/ie-
Hue NPAKMUK HUAUWH020 punancuposarus monodexcu 8 CIIA, dpanyuu u FOncnoil
Kopee onpedesenvt 0cHO8HbIE UHCTMUMYYUOHAIbHbIE UHCHPYMEHMbL, 4 MAKHe npe-
NAmcmeus u pUcKuU, conpancerHole ¢ Kpeourmosanuem yuauuxcs. Asmopom paspabo-
Mana KOMOUHUPOBAHHAS MOOEIb /Ib20MHOL Unomexu 019 CMy0eHmos — 6 ee peaiu-
sayuu npeononazaemcsa yuacmue AO «JOM. P®» (Edutoz0 uncmumyma passumus
8 munuwyHoti cgepe). Modenv npedycmampusaem npedocmasieHue 20Cy0apcrneeH-
HbIX 2apanmuii, 86edeHue 1b201MHO20 Nepuooa, 6 meueHue KOMopozo He mpebyemcs
nozauieHue 0CHO6H020 00124, A MAKice NpUMeHeHUe 8blO0POUHBIX KpuUmepues, onpe-
densgrouux 0ocmynHocms kKpeduma.

Knrouesste cnosa: cmyoenyueckas unomexa, }UAuujHas NOAUMUKaA, kpeourmHole
pucku, 2ocydapcmeenivle 2apanmuLL, 3apyoencHviii 0nwim, Co3aeMUuUKL.

Prospects for a student mortgage system in the Russian Federation:
a comparative analysis of foreign models of youth housing finance,
using the USA, France, and South Korea as examples

The paper discusses the possibilities of creating and practical applications of the
Institute of student mortgages in Russia. Based on a comparison of youth housing
finance practices in the United States, France, and South Korea, the main institutional
tools, as well as obstacles and risks associated with student loans, are identified. The
author has developed a combined model of preferential mortgages for students, with
the participation of DOM. RF JSC (a Unified Institute for Housing Development) in
its implementation. The model provides for the provision of government guarantees,
the introduction of a grace period during which repayment of the principal debt is not
required, as well as the application of selective criteria that determine the availability
of credit.
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Keywords: student mortgage, housing policy, credit risks, government guarantees,
foreign experience, co-borrowers.

BeZieHHe
OpHOI M3 K/II0YEBBIX 3aa4 COI[UAIbHO-9KOHOMUYECKON IMOTUTHKHI
Poccuiickoit Pesepannu ABAAETCA CO3/IaHNE YCIOBUH /11 CaMOpealn3aliiy,
npo¢peCcCHOHAJBHOTO PAa3BUTHUA U 3aKpeIlJIeHUs MOJIOJOH HAayYHOH U CTyJeHYe-
CKOM 3/IUTHI B OT€YECTBEHHON 5KOHOMHUKE. JKUIHIIHBIH HaPAMYIO BJIUAET Ha CO-
[[HA/IbHYI0 CTAaOMIBHOCTD MOJIOZIEIKH. B TO ke BpeMst CTYZ,eHThI, BBICTYIAs KaK 0CO-
6ast rpymma B pUHAHCOBON CHCTeMe, HaXOAATCS B CIeAYIOIed CUTYAI[UH: HECMOTPSI
Ha KpaliHe HU3KMH M/IU IOYTHU HY/I€BOH YPOBEHb /JOXOZI0B, Y HUX €CTh BBICOKUH I10-
TEHIIMaJI POCTA 4eJ0BEYECKOrO KallKTala, KOTOPBIH B IIEPCIIEKTUBE OTKPOET ITyTh
K YCTOMYMBBIM U 3HAYUTE/IbHBIM [ICHEIKHBIM IIOCTYIIEHHEM B OyayLeM.
CymecTBytoliye CTaHAapTHbIE UIIOTEYHbIE IPOAYKTHI U TEKYLIHE YCA0OBUA KOM-
MepYecKoro 6aHKOBCKOT'O CeKTOpa MPaKTHYeCKH UCK/II0YAI0T He3aBUCHMOe yIacTHe
CTY/IeHTOB B IPUOOPETEHNH JKHU/IbsI U3-3a JKECTKUX TPeOOBAHUI K IOKA3aTeII0 BO-
eHHOH ¥ TPYAOBOH 3aHIATOCTH, CTAXKY PabOThI U [IOKA3aTe 0 JOJATOBOH HarPy3KU
(TIAH). IpeparaemMble IpaBUTEIbCTBEHHbIE HHUIUATHUBBI 10 CO3/JAHUIO JIBLOT-
HOH CTYZEHYeCKOH HIOTeKH TPeOYIOT TINaTeIbHOH HayYHOW U MHCTUTYI[HOHAb-
HOH IpopaboTKH, YTOOB! He IPEBPATUTHCS B HHCTPYMEHT AOMOTHUTEIbHOMH 3aKpe-
JUTOBAHHOCTH POJUTEEH UIN BbICOKOPHUCKOBBIN TACCHB KOMMePYeCKUX GaHKOB.
Llesp MCCIeZOBAHYS 3aK/II0YAETCS B HAYYHO-TEOPETHIECKOM 000CHOBAHUHU
WHCTUTYLIHMOHAJbHBIX MEXaHU3MOB pOPMUPOBAHHUA CTYAEHIECKOH HIIOTEKHU
B Poccuiicko#t ®efepanuy Ha OCHOBe CPaBHUTEJBHOTO aHAIH3a 3apy0OeKHOTo
OIbITA U Pa3pabOTKU aBTOPCKOM FHOPHUIHON MOZENHU KUIUIIHOTO GUHAHCUPOBa-
HUS y4alIMXCs BY30B.
J/1s1 ROCTIDKEHUs! TIOCTaBJICHHOH 1Ie/IM HOTPeO0BaIOCh pelleHre CAeAYIOUIIX
3a/ad:
— CHCTeMaTHU3HPOBATh TEOPETHYECKHE MOAX0AbI K GHHAHCHPOBAHUIO KU/
JI7IST MOJIOZIE)KH;
— CONOCTaBUTb UHCTUTYIIMOHAJbHbIE MOJENH CTYJeHIeCKOTO KUIUIHOTO
obecmeuenus B CIIA, ®pannnn u FOxuoit Kopee;
— BBIIGJIUTD IVIABHbIE PUCKK U Gapbepbl AJIs 3aIyCKa CTYAEHIECKOH UIIOTEKH
B Poccun;
— IpeAJIOKUTh THOPUAHYIO MOZE/Ib JIbIOTHOTO KPEeJUTOBAHUS YIAI[UXCS
npu yyactuu AO «JOM.P®».
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O6BeKTOM HCC/Ie[0BaHMA BBICTYIIAET CHCTEMA XKUTHITHOTO GQUHAHCHPOBAHHSA
MOJIOZIKH U MHCTUTYT UIIOTEUYHOTO KPeJUTOBAHMUA.

[TpenmeToM MCCIeJOBAHUSA ABJIAIOTCA SKOHOMUYECKHE, PUHAHCOBbIE M MHCTH-
TYLIHOHA/IbHbIE OTHOLICHHUS, BOSHUKAIOIIKE B IIPOLjecce pa3pabOTKU U peaTnu3aliu
IIPOTrPaMM JIbFOTHOTO CTY/[eHIeCKOTO UIIOTEYHOTO KPeJUTOBaHMUA.

Hay4nas HOBH3HA MCC/IELOBAHUS COCTOUT B 0O0OCHOBaHUHU aBTOPCKOM rubpHa-
HOM MOJIE/TH CTyZleHIeCKOM MIIOTEKH, KOTOpas a/JAlITHPOBAaHa K POCCUHCKUM YCIOBHA
U 00'beINHACT FOCYAAPCTBEHHOE FapAHTHPOBAHHUE, 3/1eMEHTBI THOKOTO CybcHAnpo-
BAHUA U CeIEKTUBHbIE KPUTEPHUH OIIeHKH aKaJeMUYEeCKOTO MOTEHI[HAIa 3aeMII[UKOB.

[TpakTHYecKas 3HAYUMOCTb PabOTHI OIpe/e/NAeTCA BO3MOKHOCTBIO UCIIOIb30-
BaHMA cPOPMYIHPOBAHHBIX BHIBOZIOB U NPE/IOKEHUH (elepaIbHBIMU OpraHaMu
ucrosHuTeNbHOM Baacty, AO «/IOM. P®» 1 KoMMepyecKUMH GaHKaMH IIpU HOP-
MaTHBHO-NPaBOBOM 0OPM/IEHHH H 3aITyCKe JIbTOTHBIX IIPOTPaMM JKH/IHIIHOTO Kpe-
JUTOBAHUA MOoZiekH B Poccun.

2. MeToA010THA ¥ OCHOBHBIE MOJXO0/bI K )KHUIHITHOMY GPHHAHCHPOBAHHIO
MOJIOJEKH

Yyamrascsa MOJIOZexKb — 0cobast rpymna Ha GHHAHCOBOM PbIHKE: ee OT/IMYaeT
[IPOTHBOPEYHE MEXIY CKPOMHBIMU (MO0 HY/IEBBIMH) TEKYLIMMH JOXOAAMH U 3Ha-
YHTEbHBIM TOTEHITAOM — HaKOIJIEHHBIM Ye/I0BEeYeCKMM KalluTa/I0M U IepCriek-
THBOH pocTa 3apaboTKa B OyayIeM.

CymuiecTByeT 4eTbIpe HHCTHTYIHOHAIBHBIX MOAXO0/A K PEIIeHUI0 XUTHITHOTO
BOIIPOCA JI/Ifl MOJIOZEMKH.

IlepBpIii U3 HUX — KPeJUTHO-PHIHOYHBIN C 371eMEHTAaMH JIbIOTHOTO PErylIupo-
BaHusA. OH OpHeHTHPOBAH Ha a/JAlTAllUI0 OAaHKOBCKUX KPEAUTHBIX IIPOAYKTOB K Pu-
HAaHCOBBLIM BO3MOKHOCTAIM MOJIOJBIX JIIOZleH: MpeZycMaTpUBaeT YMeHbIIEHHe pas-
Mepa [IepBOHAYA/IPHOTO B3HOCA, YBe/IMUEHHE CPOKA KPeAUTOBAHHA (YTOOBI CHUSUTD
©XeMEeCTUHYIO HarpysKy) U Cy6cHAnpOBaHIe IIPOLEHTHOH CTaBKU.

BropbiM IOAXO0ZI0M SB/IAETCA MOJE/Ib FOCYAAPCTBEHHOIO COPUHAHCUPOBAHUSA
(mpsiMbix cyOcupanii). BesBo3MesaHOe MOKPBITHE TOCYAAPCTBOM YaCTH CTOMMOCTH
xuibs (HarmpuMep, B npornopuuu 70-80% rocysapcTBeHHble cpescTBa, 20-30% —
cobCTBEHHBIE CPE/ICTBA 3aeMIIMKA), YTO CHIDKAeT Oapbep BXO/a Ha PHIHOK HE/BH-
KHMOCTH.

Tpertuii noaxos — CTUMYIUPYIOUIUH. BblzieleHHe )KUIbIX TIOMEleHU i U TIpesio-
CTaBJIEHHE JIbIOTHBIX YCJIOBUH KauecTBe IIOOLIPEHHUs 3a BECOMBII BK/Ia/l B HAYUHYIO,
06pa3oBaTe/IbHYIO U CIIOPTUBHYIO AEATENbHOCTD CIyXaT 3G eKTHBHBIM MeXaHU3-
MOM 3aKpeIljIeHHA BhICOKOKBATHUITUPOBAHHBIX KaZlpOB.
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B KauecTBe 4eTBEPTOro IOAXO0/A BBI/IEIAIOT COI[MATBbHO-TIPOTEKIMOHUCTCKUAN
nozaxoz. IIpsaMoe obecneyeHue KUIbeM COLMATIBHO YA3BUMbIX KaTeTOPHE MOJIO-
nexu (JeTeil-CUpOoT, UL, OCTABLIUXCS 6e3 IIOoIeYeH sl POANTe/IeN) 3a cueT 6r/-
YKETHBIX CPEJICTB.

CrenoBaTe/1bHO, TOCTPOEHHE CUCTEMBI CTYAEHIECKOH HIIOTEKH IPeAIIoIaraeT
coYeTaHHe PHIHOYHOTO KPeJUTHOTO MEXaHMU3Ma C MepaMH r'OCyAapCTBEHHOTO CTH-
MY/JIMPOBaHHA: CHIDKEHHE TPeGOBaHUH K YPOBHIO TEKYIIETO J0X0/Ja CO CTOPOHBI
OaHKa CTAHOBHUTCS BO3MOXKHBIM IPH HaJIUYHH FOCYAAPCTBEHHBIX TAPaHTHH 1160
IIPU TIIPUBJICYCHUHN CO33aeMIIHUKOB.

3. MeK/IyHapOAHBIH OIIBIT JKHJIHLIHOTO o0ecnedeHus cTyaenTos CIITA

MupoBast IpaKTHKa TOKAa3bIBAET, YTO ObeCIiedeH e YUaIeiCst MOIO/IEKH XKIUIbeM
¢dopmupyercs oz Bo3zeHcTBHEM cliellnPUKN HAIIMOHAIbHBIX PUHAHCOBBIX CUCTEM,
CTPYKTYpPBI PbIHKA HE/IBYKUMOCTH U CTEIIEHH BMEIIaTeIbCTBA FOCYAapCTBa B COLU-
aspHbIe Mpouecchl. CpaBHUTeMbHBIN aHAMN3 Mogenelt CIHA, @pannun u IOxHOM
Kopeu mo3Bo/IUT BBIE/IUTH TPU NPUHIUINAIBHO PAa3HBIX HHCTHTYIIHOHAIbHBIX
MI0/IX0/]a: PHIHOYHO-IIOPYYUTENbCKUN, COIJUATbHO-TAPAHTUHHBIA M KPeJUTHO-Jle-
TTO3UTHBIH.

B Coepnnennpix [llTarax AMEpUKY HHCTUTYIIMOHAIBHBIM MeXaHU3M IIpuobpeTe-
HHA COOCTBEHHON HeIBIYKUMOCTH CTYZ,CHTaMU OYHBIX OT/JE/ICHUH B KJTaCCHYECKOM
BH/JIe IIPAKTUYECKH OTCYTCTBYeT. DTO 0OYCI0BICHO OPHEHTUPOBAHHOCTHIO aMEPH-
KaHCKOW (PMHAHCOBOH CHCTEMBI Ha XKECTKYIO OLIeHKY KpeauTHOro peiitntra (FICO
score) ¥ TeKy1ero ypoHs f0xozx0B (Debt-to-income — DTI).

OpHaKo Ha IPAKTHKEe pelleHre KUIHITHOTO BOIIPOCa MOOJEKHU pealnusyeTcs
yepe3 MeXaHHU3M CO3aeMIIHYeCcTBa U IIOPYIUTENIbCTBA:

1. Ilpu NOKyIIKe KU/IbS CTYZHT BBICTYIIAeT TUTY/IbHBIM 3aeMIIUKOM, HO QU3H-
YecKoe JIMIIO C BBICOKOH KPeJUTOCIIOCOGHOCTIO (KaK [IPaBUJIO, POAUTEIH) IOAIH-
ChIBaeT IOTOBOP B KauecTBe cozaeMiuka. [TopyunTesns bepet Ha cebs1 6e3ycI0BHYIO
IOPUANIECKYI0 U PUHAHCOBYIO OTBETCTBEHHOCTD 32 ITOTallleHHe HITIOTEYHOr0 0T
IIPH HACTYIIJIEHUH ZiepOsITa OCHOBHOTO 3aeMINHKA.

2. TlonHomacurTabHbIe PACXOABI CTYAEHTOB Ha poxkuBanue (Room and Board)
9acTO MOKPBIBAIOTCS 3a CUET peflepaJbHBIX WIN YACTHBIX 00pa3oBaTe/IbHBIX 3aM-
MOB. B pesysbrare, KpefUThI, BBIIAaHHBIE CTPOTO Ha y4eOy, UAYT Ha pUHAHCUPOBA-
HUe UX KUIULTHBIX HYX.

AMepHKaHCKast CHCTeMa KPeJUTOBAHUsI 00pa30BaHUs COPSDKEHA C BBICOKOH O/
rOBOH Harpy3KOH Ha JOMOXO3AHCTBa. EC/IM CTyZeHT He B COCTOSTHUH BBII/IAYHBATh
0bOpa3oBaTe/IbHBIH 3aiiM, 9TO aBTOMATHYECKU CKa3bIBaeTCA Ha KPEJUTHOH HCTOPUU
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pozuTese, BRICTYNAIONINX TOPYYUTENAMU, U MOKET MOBJIeYb 3a cO60H pUCK ITo-
TepH UX UMYIIECTBA B C/IyYae HEUCIOTHEHHs 0053aTe/IbCTB.

B ominune oT aMmepuKaHCKON Mozie/d, GppaHIly3CKUM OAXO0/, le/IaeT YIIop Ha MakK-
CHMAaJIbHYIO JJOCTYIHOCTDb CTY/[EeHIeCKOTO apeH/[HOTO KU/IbA U yCTpaHeHHe GpUuHaH-
COBBIX OapbepoB.

TocypapcrBenHas nosuTuka PpaHIMK ONUpPaeTCA Ha /1Ba KJII0UeBBIX HHCTPY-
MeHTa:

1. TocymapcrBenHast rapantus Visale (Visa pour le Logement et 'Emploi). B omru-
yue oT CIIIA, r/1e rapaHTOM BBICTYTIaeT ceMbsl, BO PpaHIuy QyHKIIMIO TOPYUUTE/ISA
Oepet Ha cebs crenMaJU3UPOBAHHBIA rocyzapcTBeHHbIH Gonz Action Logement.
ITporpamma Impe/jocTaB/IAeT CTyZIeHTaM B Bo3pacTe 710 30 s1eT 6ecraTHyIo rapaHTHIO
nepe/; YaCTHBIMH HJIM KOPIIOPaTHBHBIMHU JJOMOB/IaZle/IbIlaMu. B crydae BpeMeHHOMH
HeIUIATe)XeCIIOCOOHOCTH CTyileHTa GpOH/I BBIIIAYMBALT apEH/HYIO IUIATy COOCTBEH-
HUKY (20 36 MeCAYHBIX IIaTeXel), HOC/Ie YeTro CTYZEeHT 6e3 IPOLIEHTOB BO3MelaeT
cpencrBa GpOHAY 1O rHOKOMY rpaduKy.

2. TIpsimoe cybcupuposanne Haiima APL (Aide Personnalisée au Logement).

BeinsiagnBaeTcs CTyZieHTY HanpaMylo TocyzapcTBeHHOM Kaccoi ceMeHHbIX 0co-
6uii (CAF). Pasmep cybcuanu paccuUThIBAETCS HHAUBH/YAIbHO H MOXKET IOKPBIBATH
oT 20% 10 50% CTOMMOCTH eeMeCIYHOH apeH/Ibl He3aBUCHMO OT TOTO, TPOYKUBAET
CTyZeHT B rocysapcrseHHoM obuiesxutrn (CROUS) miu cHEMaeT 9aCTHYIO KBapTHPY.

OmnpiT PpaHINM NOKA3bIBAET, YTO MOJJEPIKKY MOTIOAEKU B PEIIeHUH JKHU/IUIL -
HOT'0 BOIIPOCA MOYKHO BBICTPAMBATh HE TOJBKO Yepe3 UIOTeKy. DPPEeKTHBHOM a/Ib-
TePHATHBOH BBICTYIAIOT COLMAIbHbIE FAPAHTHH U Cybcuaun Ha apenzy. OHU 1O-
3BOJIAIOT CHU3UTD JI0JITOBYIO HATPY3KY U He JIOITYCTUTD ITOTA/JaHUsA MOIOJbIX JIFoei
B «JIOJITOBbIE MbI».

IOxxHOKOpetickas mozenb Yonce (Jeonse) 0COGeHHO TepPCIeKTHBHA [JIS afiall-
TallUM B IPOJYKTaX, CMEXKHBIX C UTIOTEYHBIM KpeZiuToBaHueM. CyTb MeXaHH3Ma 3a-
K/II04aeTcs B 0C060H GpopMe apeH/bl: BMECTO Pery/IApHbIX IIATeXeH apeHgaTop
eIMHOBPEMEHHO BHOCHT KPYITHBIH OeCIIPOI[eHTHBIMN /IeIO3UT — €ro pa3Mep COCTaB-
ss1eT 50-80% OT pHIHOYHOH CTOMMOCTH JKWIbA. ApeHzIa 0pOpM/IAeTCS, KaK IIPaBUJIO,
Ha JIBa TO/Ia, 10 HCTEYEHUU KOTOPBIX COOCTBEHHUK 0053aH MOJTHOCTBIO BEPHYTh Jie-
nosut. Ilpu atom Bazeel NoaydyaeT BOSMOXKHOCTb HCII0/Ib30BaTh II0y4e€HHbIE
CpeZCTBa, HallpuMep, HHBECTHPOBATb UX /IS TONyYeHHUs 0XO0/a.

IToCKOJIbKY Y CTY/IEeHTOB HET CPEACTB /I/Il BHECEHUA MHOTOTBICAYHOTO JIeTI03UTA,
TocymapcrBenHas xuniHO-pruHaHCOBag koprnopanusa Kopeu (Korea Housing
Finance Corporation — KHFC) coBMecTHO ¢ 6aHKaM1 pealn3yeT CIenHaTu3Hupo-
BaHHbIE IPOrPaMMBbI 11€/I€BOTO KPEJUTOBAHHA.



IKOHOMMKA

MOAOAOK
yyéHbia| 81

MexaHu3M pabOThI IBTOTHOT'O KOPEHCKOro 3aiima:
— HH3Kas NpolueHTHas cTaBka (1,2-2,5%);
— noxkpsrtue gernosuta (KHFEC mpegocrasisier 6anky rapantuio 1o 90-100%

CyMMbI TpebyeMoro fernosura Jeonse);

— CTYyZeHYeCKHe JIbroThl (/I CTyAEHTOB U anl 6e3 0QHUINAIBHOTO TPYLO-

YCTPONCTBA CHIKEHBI TPeOOBAHMUS K JOXOAY).

J1st opMHUpOBaHUS pOCCUHCKON MOZE/IH CTYACHIECKOH HITOTeKH HauOOIBIINH
MIOTEeHI[aJ UMeeT I0KHOKOPEeHCKUH OIIBIT MCIIO/Ib30BAHUA CIIeIIMATU3UPOBAHHOTO
FOCYAApCTBEHHOTO MHCTUTYTA pa3Butus (B Poccuu aHasmorndHsle GyHKIIMHE MO-

ket BITOMHATE AO «/IOM. P®»), KoTOpbIit GepeT Ha cebsl YaCTUYHOE CTPAXOBa-

HHe GaHKOBCKUX PUCKOB.

4. CpaBHUTe/IbHBIN aHAIM3 M BO3MOKHOCTH a/JalITAI[UHU 3aPy0eKHOTO OIbITA

B Poccun

s onpenenenus Haubosee 3¢ PeKTUBHBIX BEKTOPOB PAa3BUTUSA POCCHUHCKOM
CHCTeMbI KHIHIIHOrO GUHAHCHPOBAHHA y4alleHcs MOIOLEKH CONOCTaBUM KJIO-

4eBble [TapaMeTpsl 3apybexHsIx mpakTuk (Tabsuna 1).

Tabnuua 1. CpaBHUTENbHBIN aHANU3 MEXAYHAPOAHbLIX MoAeneil CybcuanpoBaHms
M KpefMTOBaHUA CTYAEHTOB

OcHoBHOH HHCTPY-
MEHT

HIIOTE€KA U ITIOPY4H-

ITapameTp CIIA dpannua FO:xnas Kopes
Jovuuupyromas mo- | PerHOuHO-mOpyun- | ConmanpHo-TapaH- | KpegutHo-zermo-
iesb TebCKas THHHas 3UTHAsA

KomMmepueckas lapanTuu dponza

Visale u cybcuanu

JIbroTHBIE 3aMBbI
1071, 3aJI0T Jeonse

Pucku ana punaH-
COBOM CHCTEMBI

MOXO34MCTB, ITa-
JleHHe KpeUTHbIX
PpeUTHHTOB ceMel

Te/IbCTBO APL Ha apeHzy
. TocynapcTBeHHBIH .
KroueBo#t muCTUTY- | CeMbSl MJIM YAaCTHOE YASPCT TocypapcTBeHHBIN
MOHA/JBHBIA TAPAHT | IUIO ponz (Action doug (KHFC)
a p s Logement) A
YpoBeHb 0IT0BOH Ha- . . .
POBEHD AOMTOBOM HA~ | g iy Huskuit YMepeHHbIH
IPY3KH Ha CTyZieHTa
Pocr gedonros fo- | Harpyska

Ha GIO/KET, PUCKU
MHQIAIIH IleH
Ha apeHay

Pucku TUKBUAHOCTH
PbIHKa IIPY [TaJIleHU U
IIeH Ha JKUJIbe

[poBeeHHBIN aHATN3 TIOKA3bIBAET, YTO MEXaHUIECKUH TpaHCcdep 060 U3 pac-

CMOTPEHHBIX MOJIe/IeH B POCCUHCKYI0 9KOHOMHYECKYIO CPeZly HEBO3MOMKEH B CHITY

HWHCTUTYIMOHAJIbHBIX U CTPYKTYPHBIX OFpaHH‘IeHHﬁ.
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B Poccum Tekymas npakTuka opopMIIeHH UIIOTEKH Ha CTY/IeHTOB OMHUPAeTCA
HMMEHHO Ha IpHBJeYeHHe poJuTeIel B KauecTBe co3aeMIIuKoB. Ho konuposanue
aMepUKAaHCKOTO MOAXO0/a CTAIKUBAETCsA C MPo6IeMOi COIIMaTbHOTO HepaBEeHCTBA.

DpaHIy3CKHI OIBIT IOKA3bIBAET BHICOKYIO 9 PEKTHBHOCTD IOCYAAPCTBEHHOTO
rapaHTHPOBAHUS U CYOCHAUPOBaHMs HaliMa Jxuibsi. Ho mcnonb3oBaHue 9TOH CH-
cTeMbl B Poccnu orpaHndeHa CTPYKTYpOH OTe€UeCTBEHHOTO PhIHKA He/[BI)KUMOCTH

1. B Poccuy pbIHOK 4aCTHOM apeH/ibl YKHU/IbS OCTAETCA B 3HAYUTETbHOM CTENeHU
HeCTPYKTYpPUPOBAHHBIM, UTO 3aTPYAHAET MacIITabHOe aIMIHUCTPUPOBAHUE MIPA-
MBIX apeH/HbIX Cybcuauii o anasoruu ¢ APL.

2. BmecTe ¢ TeM, KJII09EBOH 3/1eMeHT PpPAHI[y3CKOH IMPAaKTHKU — 3TO 3aMeHa
9aCTHOTO Mopy4uTessi (CEMbH) HHCTUTYHOHAIBHBIM TOCYAAPCTBEHHBIM IapaH-
TOM, KOTOPBIH 00/1afiaeT HaUBBICIIMM ITOTEHIIMAJIOM afanTanuu B Poccuiickoi
Denepanun.

YHuKasbHas cuctema YoHce 06yC/I0B/IeHa HCTOPHIECKUMHU 0COOEHHOCTIMU 03K~
HOKOpeHCKOTO phIHKA HEIBIDKUMOCTH U He UMeeT aHAJIOTOB B POCCHUHCKOMN Ipak/jaH-
CKO-IIPaBOBOM NpAaKTHKe. B To sxe Bpems pabora ponga KHFC mpexcrasisier Hau-
00/1b1IIYI0 IIeHHOCTD A1 Poccun.

Mogens, Ipy KOTOPO# rocyaapcTBeHHbIH GOz Gepet Ha cebs cTpaxoBaHue GaH-
KOBCKHX PHCKOB 1 CyOCHANPYeT IPOLEHTHYIO CTaBKY ZI0 YPOBHA HIKe HHQIALHH
Ha IIepUOJ 00y UeHH s, IeMOHCTPUPYET H/eaJTbHbIN OalaHC MeX/Y HHTEepecaMt KOM-
MepuecKux 6aHKOB U GHHAHCOBBIMU BO3MOXXHOCTSAMH CTY/ZEHTOB.

Poccuiickas Pemepanns HAXOAUTCS Ha 9Talle BbIOOPA [Ty TH PasBUTHS CTYAEHIe-
CKOTO YKWJINITHOTO GUHAHCHPOBaHHA. [JIaBHBIA BBIBOJ, CPABHUTEIBHOTO aHA/IH3a
3aK/IF0YAeTCS B TOM, YTO IIOIIBITKA 3aITyCTUTD CTY/ZIEHYECKYI0 UITOTEKY KaK KOMMep-
4ecKui OaHKOBCKUI IPOAYKT ¢ IpuBaedeHreM pogurenei (1o mogenu CIIA) npu-
Be/leT K ee HedpPeKTUBHOCTH.

g ycnemHon peaju3aly 3asABJ€HHDBIX IPABUTEIbCTBEHHBIX MHUIIUATUB
(cTaBKa 6%, B3HOC 3-5%) HEOOXOMIMO HUCITOIH30BATh THOPHU/IHDBIN OAXO/;

1. Ilepenars y IOxno# Kopen HHCTpyMeHT rocy/japCTBEHHOTO MHCTUTYIIHO-
HasbHOTO rapanTa B e AO «JJOM. PO», koTopslit 6eper Ha cebst YacTHYHOE T10-
PYUMTEIBbCTBO Hepes GaHKaMH.

2. BHespuTh 9/1eMeHTBI $PAHI[Y3CKOH CHCTEeMbI THOKOTO CyOCHANPOBAHN,
IIPH KOTOPOH B IIepHUOJ 00y IeHNS 3aeMIIUK OCBOO0X A TCSA OT BBIILIATHI TeIa J0JITa,
a TOCYZ[apCTBEHHbIE NHCTUTYThI KOMIIEHCUPYIOT GaHKY HOXOZBL

5. IlepcrieKTHBBI U CIleHAPHU Pa3BUTHA CTyAeHYeCKOH HnoTeku B Poccun

PaccmarpuBas yCI0BHs JIbFOTHON HIIOTEKH (CTaBKa 6%, B3HOC 3-5%, BO3pacT
70 35 J1eT), MOXXKHO YBH/IETh, YTO COLIMA/IbHAsI HAIIPABIEHHOCTb [IPOIPAMMBI BCTY-
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IaeT B IPOTHBOpPEYHe C PHIHOYHBIMU MEXaHU3MaMH OLIeHKH IIATEKeCIIOCOOHOCTH,
IPUHATHIMU B GAHKOBCKOM CEKTOpe.

B TeKyLIux 5SKOHOMHYECKHX YCIOBUAX pealTnu3aliis JaHHOHW IIPOrpaMMbI B KJIac-
CHYECKOM UIIOTEYHOM PpOpMaTe CTATKUBAETCA C TPEMS PHUCKAMM:

1. Puck popmanusanun. M3-3a sxecTkux Tpebosanuit banka Poccun k mokasa-
TeJII0 HAPY)KeHHOCTH 3aeMIITMKa U HeOOXOAUMOCTH TIOATBEPKAEHUA CTaska GaHKN
BBIHYJK/IeHbI TpebOBaTh NPHBJICUECHHA POAUTENEH B KaueCTBe CO3aeMIIUKOB. DTO
IO pbIBAET COLMAIbHYIO HAIIPaBJIEHHOCTb IPOTPAMMEL, Jle/lasl €€ HeJOCTYITHON
[JIs CTYAEHTOB U3 Mas00beCIIeYeHHbIX CeMeH, CHPOT U yJAIIUXCs U3 CeIbCKON MeCT-
HOCTH.

2. Kpeautubiii puck gedosara. Bricokas BepoATHOCTh U3MEHEHHA KU3HEH-
HBIX IUIAHOB CTY/eHTOB (aKaZeMHIeCKUi OTITYCK, OTYUC/IEHHe, CMeHa CIIeIHalb-
HOCTH, CJIOKHOCTH C IEPBUYHBIM TPYZAOYCTPOHCTBOM IIOC/IE BBITYCKa) pOpMUpYeT
AJ1s1 6aHKa opTesIb IOBBILIEHHOIO PUCKA.

3. Puck HepaBHOMEPHOT'O TEPPUTOPHAILHOTO Pa3BUTHA. B OTCYyTCTBUY perys-
TOPHBIX OTPaHMYEHUH JILTOTHAA CTYAI€HIECKasA HIIOTEKA CIIPOBOLUPYET aHOMA/IbHBII
HePeTOK CIIPOCa B KPyIHbIe YHUBepcUTeTCKHe eHTpbl (Mocksa, Cankr-Iletepbypr,
Ka3zanb), ycyry6ssis feHINT KUIbA U BBI3bIBAas POCTOBbIE LIIOKH II€H Ha [EePBHY-
HYIO HE/IBIDKHUMOCTD B METrarno/Incax.

JJ1s1 IpeofoIeHNUs BBIABICHHBIX OapbepOB U C yIeTOM 3apyOe:KHOTO OIBbITa
[peJJjaraeTcs aBTOPCKas ruOpHUAHAsS MOZEIb CTYAeHIECKOTO KUIHUIIHOTO Kpe-
JUTOBAHHMA.

KirodeBpIM 3BeHOM IIpeJilaraeMoi MOJe/TH BbICTYIaeT EAMHbBIN MHCTUTYT pas-
BuTHs B XWINIHOH chepe (AO «JOM. PD»), mpuHuMaromuiil Ha cebs GyHKIUH
rocyZlapCcTBEHHOTro GOH/a-TapaHTa.

MexaHM3M peann3alii aBTOPCKOM MOJIe/TH BK/II0YaeT TPH IOC/Ie/[0BaTe/IbHbIX
JTamna.

ITepBbIM 3TAmOM SIB/ILETCS HMeprog obydeHus. 3aeMmuK (CTyAeHT) 0CBOOO-
KIAeTCs OT BBIIJIATBI OCHOBHOTO foJra (Tesa KpeAuTa). EskeMecsdHble I1aTexu
BKJIIOYAIOT TOJIBKO CyOCHANpPYeMBle MPOLIEHTHI IT0 GHKCHPOBAHHOH JIBTOTHO CTaBKe
B pasMepe 3-6% rooBbIX. IlepBoHava/IbHBIHN B3HOC OT 3 10 5% OT CyMMBbI KpejuTa
MOKeT OBITh CGOPMHUPOBAH 3a CUET PerHMOHAIbHBIX CYOCHANH, MaTEPHHCKOTO Ka-
IIUTaJIa WIN CPeACTB paboToAaTe s, eC/IU Pedb UAET O LieleBOM 00ydeHuu. B otiu-
4re 0T KOMMepYeCKuX 0aHKOB, TpeOyIOLINX IpUBIeYeHHA POAUTe/IeH B KadyecTBe
coszaeMmukoB, AO «JOM. P®» BeicTymaeT rapaHToM Iepes GaHKOM: TOCYAap-
cTBO Geper Ha cebsa 1o 50% pHCKOB HeBO3BpaTa KpeJUTa Ha BpeMs 00ydeHUA
CTYZ€HTa.
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IepexoHbIil 3TAII I/TUTCA /10 IBYX JIET — OH IIPHU3BaH /IaTh BBITYCKHUKY BpeM,
4TO6BI YCTPOUTHCS Ha PabOTY IO CIEIMATbHOCTH U IIPOHTH UCIBITATE/IbHBIE CPOK.
JIbroTHas CTaBKa 10 KPeAUTY COXPAHAETCH, €C/IM MOJIOAOH CIIeIINATINCT HAHAET pa-
6oty b0 1o cBoeit mpodeccuu, MO0 B OFHON U3 MPUOPUTETHBIX OTPAC/IEH KO-
HOMHKH — TaKHUX Kak [T, HH)KeHepus, eflaroruka uin MeANIHHA.

TpeTuii 9Tan COCTOUT B CTAaHAAPTHOM OOC/IY)KUBAaHUM MIIOTEKU: IIOCJIE 3aBep-
IIeHHA NePEeXOJHOTO0 IepHo/ia 3aeMIIUK NIePeXOAHUT Ha CTaHJapTHBIN rpaduK aH-
HYHTEeTHBIX IVTaTeXeH. B c/Tydae oT4nC/IeHNA 32 HeyCIIeBaeMOCTb I OTKa3a OT pa-
60T5I 110 TPOPHIIO MPOLIEHTHASE CTABKAa aBTOMATUIECKHU CYOCHAHAPHO MOBbIIIAETCS
70 6a30BO# PBIHOYHOM.

[l IpeAOTBpalleHysI CIIEKY/SITUBHOTO CIPOCa 1 0OecIiedeH st BBICOKOH COILH-
aIbHON 3¢ PEKTUBHOCTH IIpeAIaraeTCs BHEAPUTD CUCTEMY CeJIeKTUBHBIX KPUTEpHEeB
JIOCTYIIHOCTH CTYA€HYECKOH HIIOTeKH:

1. TIpuopwuter meneBoro obyuenus. MakCUMalbHBIH YPOBEHb TOCYAAPCTBEH-
HOTo COPUHAHCHPOBAHUS I MUHHMA/IbHas CTaBKa (3%) LO/DKHBI IIPEAOCTAB/ATHCS
CTy/leHTaM-1le/IeBUKaM C yC/IOBHEM MTOC/IeAYolel OTPabOTKH Ha IPEAIPUATHSIX pe-
THOHA OT 3 710 5 JIeT.

2. AkaJeMH4uecKuil ¥ HayIHBII peHTHHT. BrtoueHue 6a/lIoB yCIIeBaeMOCTH, Ha-
JIMYYS HAyIHBIX Ty O/IMKAUE 1 obe/; B OJIMMIINA/[aX B CKOPUHTOBYIO MOZIe/Ib OaHKa
B KauecTBe (paKTOPa, CHIYKAIOLIETO IIPOIEHTHYIO CTaBKY.

3. PernonanpHas guBepcudUKanyg. YCTaHOB/IEHHE IOBBIIICHHBIX JUMUTOB
U JIBFOT AJISI CTYZIeHTOB, OOYJAIONINXCS B PerHOHAIbHBIX OIIOPHBIX BY3ax, ¢ nebio
VZepIKaHUsI IIEHHBIX MOJIOABIX KaZpOB B cyObexTax Poccum.

Ecu nosnHoMacinTabHast CTyZieHYeCKast UIIOTeKa Ha [IePBOM JTalle [TOKAKET BbI-
COKYIO HAarpysky Ha ¢efiepaJbHbIH OIOKET, 1ieJIeco06pasHO BHEAPEHHE IIPOMEXKY-
TOYHOTO CIIeHapHUs — apeH/JHO-HAKOIHUTEeIbHON CTYZeHUYeCKOH UIIOTeKH.

TocymapcTBo cybcuanpyeT IpOXXUBaHUE CTYZEHTA B CIICI[HaTM3UPOBAHHbIX J10-
MaXx, a YaCTh €XKeMeCAYHOrO ITaTeKa HAeT Ha 3aJ0TOBBIH 3CKpOy-cyeT. [To okoH-
JaHUHU By3a HAKOIJIEHHAs CYMMa CTAaHOBHUTCS II€PBOHAYA/IbHBIM B3HOCOM IIO CTaH-
JlapTHOH MIIOTEYHOH IIpOrpaMMe.

Tak, cTyeHdecKkas UIIOTeKa NpeBpallaeTCs U3 PUCKOBAHHOI'O KOMMEPUYECKOTOo
NpoAyKTa B 3P PEeKTUBHBIH HHCTPYMEHT FOCYAAPCTBEHHBIX HHBECTUIIUN B YesI0Be-
YeCKHUH KaluTal.

3axmoyeHue

3apy6e)KHbII OIBIT KU/IHUIIHOTO GUHAHCUPOBAHUS MOJIOZEKH TpebyeT agamra-
LIMN: aMePHUKAHCKasA MO/Ie/Ib YCHINT HEPABEHCTBO U PUCKH, PppaHIy3CKUE U FOKHO-
KOpelcKue — IJIOXO BIIUCHIBAIOTCA B POCCUHCKHE YCIOBHUA.
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OnrumasnbHa rHOpUAHAs MOZe/Ib CTYAeHIeCKOH unoteku ¢ yyactueM AO «JOM.
P®» (rapaHT, CTpaxoBILHUK, cybcuauap). OHa CHU3UT PUCKH A/11 6AaHKOB M HATPY3KY
Ha CTYZIeHTOB.

Taxoil HoAX0/ IIPEBPATUT UMTOTEKY B UHCTPYMEHT FOCY/AlaPCTBEHHBIX BIOYKEHUH
B 4eJI0BEUECKUH KaluTajl U IIOMOXKET yIepKUBATh KBaTUPUIIMPOBAHHbIE Ka/IPbI
B K/IFOUEBBIX PETHOHAX U OTPAC/IAX.
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