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Ka3zaHckuil rocy1apCTBEHHBINM apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET

MOI[eJ'II/IPOBaHHe MEPCNEKTUBHBIX TeHJeHIuil Pa3BUTHUA MAJIOITAKHOTO CTPOUTEC/ILCTBA
Pe€ruoHa ¢ UCIIOJb30BAHUEM MHTEIPAJIBHOI'O MOKA3aTEeId

AnHoTanusi. [lo mMepe pocra TOpPOACKUX TEPPUTOPUN MAaOITaXKHOE CTPOUTEIBCTBO
CTAaHOBUTCSI BaXHbIM KOMIIOHEHTOM YCTOWUYMBBIX M IPUTOJHBIX JJISl IPOKUBAHUS ropooB. Takoi
MOJIXO0JT K TOPOACKOMY IIAHUPOBAHUIO MO3BOJIAET OOECIEUUTh JOCTYIHOE U BHICOKOKAYECTBEHHOE
KIIBE 0€3 Mmeperpy3ku CyliecTBYIOMmEeH HHQPACTPYKTYPhL, UTO AETAET ero WACaIbHBIM PelICHHEM
JUIS arfioMepanuil, CTAIKUBAIOUINXCA C HEXBATKOM *KUJIOro oHIa U OBICTPBIM POCTOM HACEICHHUS.
B crarbe npeacraBieH KOHUENTYaIbHBIA MMOAXO0JA K MOJEIMPOBAHUIO MEPCHEKTUBHBIX TEHACHLIUN
Pa3BUTHUSL MAJIO3TAKHOIO CTPOUTENILCTBA PETMOHA C MCIIOJIB30BAHUEM MHTETPAIBHOTO MOKA3aATEJIs.
WuTerpanpHbIii  MOKa3aTenb BKIIOYAET B ce0s 6 rpynn  HMHAMKATOPOB, OXBaTBHIBAIOIINX
SKOHOMMYECKHE,  UHPPACTPYKTYpHBIE,  COLMAJIbHO-AeMorpauueckue,  UHBECTUIIMOHHBIE,
MHHOBAIIMOHHBIE W JHEPreTUYeCKHe acnekTbl. Pa3paboTaHHas Mojenb IO3BOJIET OLIEHUTH
B3aMMOCBS3b OTUX (DaKTOPOB U CIPOTHO3UPOBATH AWHAMUKY pa3BUTHsSI CErMEHTa C Y4YETOM
pEerMOHANbHON crneun(uKd, 4YTO CIOCOOCTBYET OOOCHOBAHHOMY NPHHSTHIO YIPABICHUECKUX
pelieHuii B cepe rpalocTpOUTEIHCTBA.
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Modeling of promising trends in the development of low-rise construction in the region using
an integral indicator

Abstract. As urban areas grow, low-rise construction becomes an important component of
sustainable and livable cities. This approach to urban planning ensures affordable and high-quality
housing without overloading existing infrastructure, making it an ideal solution for agglomerations
facing a shortage of housing stock and rapid population growth. The article presents a conceptual
approach to modelling promising trends in the development of low-rise construction in a region
using an integral indicator. The integral indicator includes six groups of indicators covering
economic, infrastructural, socio-demographic, investment, innovation and energy aspects. The
developed model makes it possible to assess the interrelation of these factors and forecast the
dynamics of the segment’s development taking regional specifics into account, which contributes to
well-founded decision-making in urban planning.
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B cBsi3um ¢ pocToM HaceneHUS B TOpoOjAax, COPOCOM Ha Ooiee MOCTYITHOE >XKHUIbE U
paciupeHreM BO3MOKHOCTEH TPYIOYyCTPOMCTBa, BO3BEACHHE HOBBIX OOBEKTOB XWJIOTO (hoHIa
CTaJ0 OCHOBHBIM HaIpaBJICHUEM pPa3BUTHs CTPOUTEIBHOTO cekTopa. OgHAKO Mporpeccupyroas
ypOaHu3anusi, XOTS U SBISIETCA TOJOXKUTEIbHBIM SIBICHHEM, COIPOBOXKIAETCS TaKXKe PSAOM
COLIMATIbHBIX, IKOHOMUYECKHUX, IKOJIOTHUECKUX U TEXHOJIOTHYeCKuX mpobnem [1]. boiee Bbicokas
IUIOTHOCTh, KOTOPYIO YacTO OIIMOOYHO MyTalOT C KOMIIAKTHBIM IMPOCKTUPOBAHUEM, SIBIISIETCS



OCHOBHBIM IIOKa3aTeleM, CBHUJICTEICTBYIOIMM O HEOOXOIUMOCTH HW3MEHEHHH B IIOJIHUTHKE
3eMJICIIONIb30BAaHNUs, B CBSI3M C YIUIOTHEHHEM TIOpPOJOB M 3allpOCOM Ha IEPEIIaHMPOBKY CTAapbIX
paiioHOB C MCMOJIB30BaHUEM 0OJIee MPOTrPECCUBHBIX MOJIENEN TOPOJACKOro pa3BuTus. B yactHOCTH,
9TO OTHOCUTCS K >KMJIBIM KBapTajaM M KWIbIM KOMIUJIEKCaM, TJe HaOII0AaeTcss yCTOHYMBas
TEHJICHIIUSI K POCTY TOPOJACKOT0 3HEpronorpedsieHusi, 0onee BbICOKOW KOHIICHTPALMU HACEJICHHUS,
NeQUIUTY 03€JIeHEHHBIX TEPPUTOPHUI U (HOPMHUPOBAHNIO BEICOKOIIJIOTHOW MHPPACTPYKTYPBI.

BceneactBue OTMEUYEHHBIX OOCTOSITENBCTB M HOBBIX BBI30BOB T'OpPOJICKOE pPa3BUTHE B
HACTOAIEE BpPEMsS IPETEPIEBACT 3HAUYUTEIbHBIC W3MEHEHHS: MAJIOITAaXHBIE 3JaHUI — Kak
MPaBWIIO, 110 4-5 3Takelt — CTaHOBATCS MpeoOpa3yrolIel CUIION, MEHSIOIIEH OOIHK arjoMepariyii
BO MHOI'MX CTpaHax MHpa. JTH COOPY)KEHHUsS IpPEJCTaBIAIOT cOO0M uaeanbHbIM OamaHCc MEXIY
IUIOTHOCTBIO ~ 3aCTPOMKM M KOM(OPTHOCTBIO  TPOXKMBaHUA.  ManosTaxkHele  37aHUSA
PEBOJIIOLIMOHU3UPYIOT COBPEMEHHOE IIPEICTABICHUE O TOPOJACKOM >KM3HH, Npejiaras peleHHUe
poOJIEeMBbl HEXBATKH KWJIbS M COXPAHSS [IPU ATOM XapaKTep YCTOSABIINXCS PaioOHOB [2].

MexnyHapOAHBI ONBIT IOKAa3bIBAET, YTO KOMIIAKTHBIE IIOCEICHHUS C HHTETPUPOBAaHHOU
CEThI0 MAJOATAXKHBIX XOPOIIO CIPOCKTUPOBAHHBIX U MHOTO(YHKIIMOHAJIBHBIX PAHOHOB HMMEIOT
MHOI'O IPEUMYILIECTB. DTH TEPPUTOPUH, KaK MPaBUIIO, IIpeUIaraloT 6onee KOMPOPTHBIA AOCTYI K
ycoyraM W yJaoOCTBaM, JIYYIIyl0 MHTETPAlMI0 C CYHIeCTBYIOIIEH HH(PACTPyKTypoil u
0O0I11€CTBEHHBIM TPAHCIIOPTOM, Oosiee F3PPEeKTUBHOE UCIIOIB30BAaHUE 3EMJIM, & TAKXKE CIIOCOOCTBYIOT
Y TIOJIZICPKUBAIOT TIEPEXO]T K KHU3HU C 00Jiee HU3KUM YPOBHEM BBIOpOCOB yriepona [3].

B rtabmune 1 cucremMaru3upoBaHbl J@HHbIE, HAMNIAJHO OTpaKaroLlUe MPEeHMYILecTBa
MaJIO3TAXHOTO CTPOUTENIHCTBA 1O CPAaBHEHHIO C JIPYrMMHU (opMaTaMu OpPTaHU3ALUH KWIbS JUIS
HACEJICHNU.

Ta6n. 1 CpaBHuTe/bHasE 3(PPEeKTUBHOCTD PA3JIMYHBIX THIIOB KHJIbSI JJIs1 HaceJeHHus
(cocTaBJIeHO aBTOPOM)

ManosTtakaele JoMa Bricotnbie NuauBuyanbHOE KUIIbE
IToxazarenn
(MK) MHOTOKBapTHUPHBIE JJOMa (MXC)
3aMeTHO BEITIIE n3-3a
CpaBHuma uiay| 3aBUCUT OT PETHOHA, HO
CTONMOCTE 1 WHJIUBUYaTbHOTO
HEMHOT'O BBIIIIE, YeM YacTO HUXKE U3-3a
KB.M. CTPOUTENTHCTBA W CTOMMOCTHU
B BBICOTHBIX JIOMax SKOHOMHH Ha MacIiTade
3eMIIH
Cpok 1-2 rouaa 3aBUCHUT OT
P 1-1,5 roga 2-3+ ner Aa,
CTPOMUTENHCTBA MOJPSTINKA
3aBUCHT OT IIPOEKTa, MOMKET
DHepro- .
Brimre Huxe OBITH KaK OYEHBL BBICOKOM, TaK
3¢ PeKTUBHOCTH .
H OYEHb HU3KOH
Huwxe wna 15-30%
3aTpaThl Ha N
(u3-3a MEHbIIEN Beimie CWIIBHO BapbUpPYIOTCS
OTOIUICHHUE
TJIOIIAN CTEH)
Huxe (mer nudrtos,
3aTpaTsl Ha Hwxe, HO Bnazmenen HeceT Bce
MEHBIIIE o0111e10- Brire
coep>KaHue o pacxojbl CaMOCTOSITETLHO
MOBBIX TIOMIAICH )

OueBUIHBIM SIBIIAETCS TOT (paKT, YTO CMEHA TMOJIXOJ0B K TOPOJCKOMY TUIAHHUPOBAHUIO U
3a7a4¥ TPOCTPAHCTBEHHOW ONTHUMU3ALMU AKTYyaJIU3UPYIOT 3aa4yid MOJEIUPOBAHHS PETHOHAIBHBIX
U OTpacieBBbIX CTpaTeruii pa3BUTHS MaJIO3TAKHOTO CTPOUTENHCTBA C YYETOM CHEHUPUKU
KOHKpETHOW Teppuropun. [J1aBHOH OCOOEHHOCTHIO TAaKOTO poOAa MOJENeH SBISETCS UX
WHTETPAJIBHBIA XapakTep, MOCKOJBKY JUIsl ONTUMH3ALMU 3€MJIENOJIb30BAaHUS U IUIAHUPOBKH
TOpOJIOB TpeOyeTCsl TUHAMUYHBIN U KOMIUICKCHBIN MOAXO0A. JTO B CBOIO OYepedb MPEIONpPeesieT
HEO0OXOIUMOCTh y4yeTa HIMPOKOTO CHEKTpa AETEPMUHAHT KaK AK30I€HHOIrO, TaK U SHAOTCHHOIO



XapakTepa, KOTOpble OTPAKAIOT HE TOIHKO IKOHOMHUYECKHE M COIMANbHBIE (DaKTOPHI, HO TaKke
9KOJIOTUYECKHUE U SHEPTETHUCCKHE.

Wtak, pyHKIMOHANBHAS POJIb YKOHOMHKO-MAaTEMAaTHYECKHMX METOJO0B MOJICIUPOBAHUS H
MMPOTHO3UPOBAHUS TUHAMHKHA MaJIOATAXKHOTO CTPOUTEIHCTBA PETHMOHA 3aKII0YaeTCS B TOM, YTOOBI
BBISIBUTh TPHUHIHUIBI W BHYTPEHHIOIO JIOTMKY (OpPMHpPOBAaHUS pPETHOHAIBHOW CHEUPUKH,
OTPACJIEBBIX TEPCIEKTUB, ONPEACINUTh €€ CTPYKTYPY M AJEMEHTHI, X B3aUMOCBS3U U MEXaHU3MBI
(YHKIIMOHMPOBAHMS. ITO  CO3/a€T HOBBIE BO3MOXKHOCTH  PACIIUPEHHS]  UCIOJIB30BaHUS
WHCTPYMEHTapHsi W METOJIOB YINPAaBICHUS TOPOJCKUM IUIAHUPOBAHUEM B PETHOHE C
KCII0JIb30BAHUEM KOHOMETPUUYECKUX MOJIENIEH U COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHUH.

Takum  00pa3oM, akKTyaJlbHOCTh, TEOPETHYECKAass W  TPAKTUYECKas 3HAYUMOCTh
paccMaTpruBaeMbIX BOTIPOCOB MPEIONPEISITHIN BEIOOP TEMBbI JAHHON CTAThHH.

Hayunas guckyccus, Kacaromiascs H3yYeHHs] JHHAMHUYECKHX B3aHMMOCBS3CH MEXKIY
pPa3BUTHEM CTPOUTEIHHOTO CEKTOPA M POCTOM PETHOHAIBHON YKOHOMUKH, MPEACTaBlIeHa paboTamMu
TakuX ydeHbIX kak: Pummun B.U., AununoB C.M., Pomuna C.U., Ycanor C.B., Laam Hae, Jamie
Doucette, Jian Gong, Tingchen Fang.

Han pa3paborkoii Mozenu, KOTOpas TMOKa3biBaeT, KaK B3aMMOJICUCTBYIOIIAs TUHAMHKA
HaceleHus, pabodMx MECT WM YCIyr MOXET CO37aBaTh CIPOC HA HOBOE JKUIIbE, TPYIATCS
CynranoB A.A., Mopozosa H.U., CtpoeB E.A., lleuxkman P.U., CeunuoB E.B., Ilerpenea O.B.,
Ryosuke Okajima, Takuya Futagami.

[IpuMeHUMOCTh MOJIEJICHi CHUCTEMHOW JMHAMHMKH [UJIi TOHMMAaHHs B3aMMOCBS3aHHBIX
KOHKYPEHTHBIX CHJI, IEUCTBYIOIIMX B CTPOUTEILHON OTPACiH, IJIe MHOXKECTBO 3aMHTEPECOBAHHBIX
CTOPOH COTPYJHHYAIOT OJHOBPEMEHHO KaK BEPTHUKAJIBHO, TaK M TOPU3OHTAIHHO HA MPOTSHKCHHUH
BCEro >KM3HEHHOT'O ILMKJIAa TUIUYHOIO CTPOUTEJILHOTO MPOEKTa, JIeTadbHO H3ydaroT PycnanoBa
A.B., Jlabynun b.B., Kynunkas O.A., Cropony6nesa T.H., [lIsenioa B.B., Akesh B. Kakarla.

OnHako, HECMOTPS Ha HUMEIOIIMECS MyOJUKaMu M HapabOTKH, mMpolieMa MOCTPOSHHS
SKOHOMETPUYECKUX MOJEIICH /I 00OCHOBAHUS YIIPABICHYSCKUX PEIICHUI B Pa3IMUHBIX OTPACTIAX
SKOHOMUKH, B TOM UYHCJIE U B CTPOUTEIILHOM CEKTOpPE, OKOHYATENBHO elle He penieHa. OTaenbHoro
BHUMAaHUS 3aCIy)XKUBAIOT JUHAMHUYECKHE KOMOWHAIIMM MEXJIy pa3IndHbIMH  (AKTOpaAMH,
BIUSIONIMMH Ha JTUHAMHUKY 3aCTPOMKH OIpPEAENEHHOTO0 pPEeruoHa WU TeppuTopuu. Takxke B
YTOUYHCHHH HYXKJAETCsS MaTeMaTHYecKas MOJENb OICHKH Pa3BUTHS TOTO WM WHOTO CErMeHTa
CTPOUTENLHOTO CEKTOpa B pPErroHe, KOTopas CIMOocOOHa aleKBaTHO (popmann3oBaTh BIUSHUE HA
HEr0 COIMATHHO-P)KOHOMUYECKHX CHUCTEM Ha Pa3HBIX HEPAPXUUECKUX YPOBHSAX, HMeEs THOKYIO
CTPYKTYPY H BBICOKYIO CIIOCOOHOCTH aJalTHPOBATh KCIIEPTHBIC JaHHbIE.

Takum 00pa3om, Ieibh CTaTbU 3aKIIOYACTCS B M3YYCHHH OCOOCHHOCTEH MOJIETUPOBAHUS
MEPCTIIEKTUBHBIX TCHJICHIIUN Pa3BUTHS MAJIOATAKHOTO CTPOUTEIHCTBA PETHOHA C HCIOJIB30BaHUEM
WHTETPAIILHOTO MTOKa3aTesl.

Ha ¢one yckopsromuxcss 3KOHOMUYECKHMX W3MEHEHH, OOHOBICHHS TPOMBIIUICHHBIX
TEXHOJIOTH M BO3POCIIMX TPEOOBAHWI K YCTOWYMBOMY IPOEKTHUPOBAHHIO HOBBIX TOPOJOB H
TOPOJICKMX  KBapTalioB, OCOOEHHO aKTyalbHOH TMOTPEOHOCTBIO  sBIsSeTCS  oOecredyeHue
HETIPEPBHIBHOTO M IOCTOBEPHOTO MOHUTOPHUHTA COIMATLHO-3KOHOMHYECKOW CUTYaIluU 1 pa3padoTKa
HOBBIX METOAOB W Mojeinel (OPMUPOBAHHUS CHUCTEMBI YIMPABICHHUS CTPOUTEIBHBIM CEKTOPOM,
CIOCOOHOTO yIOBJIETBOPHUTH CIIPOC HAceIeHUs Ha KOM(MOPTHOE U Oe30macHoe XIibe [4].

MHOTrOMEepHOCTh XapaKTePUCTUK W TOKa3zaTened, (popMHUpYIOMHMX JUHAMUKY BO3BEICHUS
KUJIBIX 37aHUM, TpeOyeT WCIOJIb30BAaHUSA HWHTErPATbHOTO T0JX0/1a HAa OCHOBE OOBEIWHEHUS
COBOKYITHOCTH CTATUCTHYECKHX IIOKa3aTeleil A TMOBBIIMICHUS KAauecTBa OIICHKU TMEPCIEKTHB
Pa3BUTHS MAJIOITAXKHOTO CTPOUTEITHCTBA.

OdeBUAHBIM sIBISIETCS TOT (DakT, 4YTO Uis pa3pabOTKU HMHTETPATBLHOTO IOKa3aTens
HEO0OXO0AUMO 00O0CHOBATh MEPEUYCHb WHIWBHAYAIBHBIX WHIUKATOPOB B Pa3pe3e pazaudHbIX TPy,
OKa3bIBAIOIINX 3HAYMMOE BJIHSIHHE HA TEPCIEKTUBBI MaJO3TAKHOTO CTPOUTEIHLCTBA B KOHKPETHOM
peruone. AHanu3 MMEIOUIEHCS M0 JaHHOW TEMaTHKE JIMTEPATypbl CBUACTEIBCTBYET O TOM, YTO
yYeHbIC TPAIUIIMOHHO COCPENIOTAYMBAIOTCS HA TAKUX AacMeKTaX KaK SKOHOMHYECKHUW MaciiTad
TEPPUTOPUH, CTPYKTypa HACEICHUS, KAa4eCTBO HWMEIOIIETOCS JKWJIbs, IOTPEOJICHUEe DSHEpPruw,



3aHATOCTh M 3KOJIOTUYECKOE pa3BUTHE [5, 6].

Ha ocHOBaHMM H3y4e€HHOrO0 MaTepuana aBTOPOM  C(OPMYJIHPOBAHO  HECKOJIBKO
PYKOBOJSIIMX NPUHIMIIOB 0TOOpa MOKa3aresel, KOTopble MO3BOJIAT o0ecieuyuTh 3 PeKTUBHOCTD U
TOYHOCTb OLICHKH.

1. CornacoBaHHOCTB: TOKAa3aTeNIHM OJDKHBI OBITh B3aMMOCBSI3aHBl M TOCJIEIOBATEIBHO
OTpakaTb B3aMMHOE BIIMSTHHE CTPOMTEIbHON OTPACiIM U S3KOHOMHYECKOIO PAa3BUTUS PErHOHA. DTO
MO3BOJIUT TOHATH O0IEe B3aUMOICWCTBUE MEXKAYy IUHAMHUKON 3aCTPOMKM M SKOHOMHUYECKUM
POCTOM Ha KOHKPETHOM TEPPUTOPHUU.

2. JloctynHocTh W aHanu3: cOOp MOKazaTeNel M CTaTUCTUYECKHX ITaHHBIX HE JOJDKEH
BBI3BbIBATh OCOOBIX TPyAHOCTEH M TpeOoBaTh OOJbIIMX 3aTpaT. [laHHBIE MOTI'YT OBITH IOJYYEHBI B
XOJIE OIpPOCOB WJIM 3KCHEPUMEHTOB, TAK)K€ OHU JOJDKHBI OBITH MPOCTHI JUIsI MaTeMaTH4YE€CKOI'O
aHanmu3a. KpoMe Toro, oxunaercs, 4To MHIUKATOPb! OyIyT MOHATHBIMH, YeTKUMH U aKTyaJlbHbIMU
JUIA 1IeJIEH OLICHKHU.

3. OOBEKTUBHOCTh: IOKA3aTeNM IMPHU3BaHbl TOYHO OTPAXKaTh pealibHbI CIPOC Ha XKUIIbE,
COCTOSIHUE CTPOUTENBHON OTpacii U YPOBEHb SKOHOMMUYECKOIO pa3BUTHsI peruoHa. BaxkHo
UCIOJb30BAaTh  HAJEKHBIE HCTOYHMKM JAHHBIX W 00€CHe4YuTh OeclpUCTPacTHOCTb U
CIPaBEJIMBOCTD OLICHKHU.

4. ComnocTtaBUMOCTb: IIOKa3aTelIM JOJDKHBI IIO3BOJIATH IPOBOJAUTH CPAaBHEHMS MEXKAY
pa3HbIMM pEruoHaMu. OTO KpailHE BaXHO JUIsl aHalu3a TOr0, Kak JHWHAMUKAa TOpPOJCKOIrO
CTPOUTENIBCTBA U HIKOHOMHUYECKOE Pa3BUTHE PErMOHA BapbUPYIOTCS OT OAHOIO pailoHa K Jpyromy,
YTO IO3BOJIUT CHIEJIaTh I10JIE3HBbIE CPABHEHUS U BBIBOJIBL.

VYuuTeiBasg BBILIEU3T0KEHHOE, B Tabiaule 2 TNpeAcTaBI€Hbl OTOOpaHHBIE aBTOPOM
IIOKA3aTelau JUIsl TOCTPOEHUS MaTeMaTHUYECKOM MOJENINM OLIEHKHM MEpPCHEKTUBHBIX TEHACHLUN
Pa3BUTHSI MAJIOATAXXHOI'O CTPOUTENILCTBA PETUOHA.

Tabn. 2 dakTopsl U TeXHHMYECKHEe MOKa3aTeaH IJsi MOJAeTUPOBAHUS TEPCHEKTUB
PA3BUTHS MAJI0ITAKHOIO CTPOUTEJIBCTBA B PerHOHe (COCTABJICHO ABTOPOM)

I'pymnma
[Tokazarenu Ornucanune U TEXHUYECKHUE TapaMeTphl
(hakTopoB
1. Ilema 1 ™% cpeaHssi CTOUMOCTb CTPOMUTEIHCTBA
CrOMMOCTE MaJIO3TXKHOT'O JJOMa TI0 CPAaBHEHHIO C BBICOTHBIM (pyo0./mM?)
S 2. CTOMMOCTh HMHXXEHEPHBIX CETEH: 3aTpaThl Ha IOJBEICHHC
2 CTPOUTENBLCTBA N
3 KOMMYHHKAIi (ra3, 3eKTposHeprus) Ha 1 JoMoBianeHue
& (TBIC. pY0./y4acToOK)
Z 3. OObeM WMOTEYHOrO KPEeAWTOBAHHS: JIOJIS BBIJIAHHBIX
5 JloCTyMHOCTS nerotaeix unorek Ha MDKC B o6mem o6beme unotexu (%)
M HHBeZTHuHﬁ 4. VHBecTHIMOHHAS AKTUBHOCTh: KOJMYECTBO IMPOEKTOB
MaJOdTaXHBIX  JKWIBIX  KOMIUIEKCOB,  TOJXYYUBIIHX
(uHaHCHpOBaHME 3a roj (e11.)
® 5. IInoTtHOCTH MOpOXKHOM ceTw: 4mucio KM jmopor Ha 100 xkm?
% TpancriopTHas TEPPUTOPUU
e JIOCTYITHOCTh 6. CpenHee BpeMs B IyTH: BpeMs OT LIEHTPA arJoMepaiu J0
) HOBOT'O MaJIO9Ta)KHOTO MOCEKA B Yachl MUK (MHH. )
> =
o 7. Jloyis TOAKJIIOYEHHBIX OOBEKTOB: MPOIEHT JOMOBIIAJICHUH,
Q
MOJAKIIOUEHHBIX K EHTPaTbHOM ra30mpoBo u
8. |O6ecneyenHocTh o . HeHTp Y poBoAty
B>y anekTpoceTsiM (%)
= KOMMYHHKAITUSIMHU . .
= 8. KauecTBo cereii: KONMYECTBO aBapuii Ha HMHKEHEPHBIX
cetsx Ha 1000 xuTeneit B rox (e11.)
Z ., € € Murpauuontsie 9. KoapdummeHt  MHUTrpallMOHHOTO  MPHUPOCTA: YHCIIO
= O (¥}
S = £ |mpouecch npuObBIMX Ha 1000 yenoBeK HacelleHHs, ¢ pa30MBKOM Ha




TOPOJI/TIPUTOPO.

10. JTonst cemeit ¢ neThbMU: TPOLIEHT MOJIOABIX ceMel (Bo3pacT
25-45 net) B 0011IeM MUTPAITMOHHOM TTOTOKE

11. MenuaHHbI JOXOJ HACENIEHUS: CPEIHUN TOXOJ, KOTOPBIU
M03BOJIIET TpHoOpecTH 1 M? KUIIbs

PeryaupoBanue u
yJHp cybcunupoBanus (e71.)

gﬁ)?;%fgf;:mﬂ 12. Counonornyeckue HHIUKATOPHI: PE3YNIbTAThl OMPOCOB O
MPEAMOYTECHUSAX B BHIOOPE JKWJIbS, PaHKHUPOBAHHBIC I10
STaXKHOCTH (OaJLsIbl)
Hamuane 13. ITinowmane SBO6OI[HBIX 3eMeNb. OoOIas IUIomaAh 3EMIIH,
s CBOGOTHEIX BBIICTICHHOM TOJ1 MAJIOATaKHOE CTPOUTENHCTBO (Ta) }
I seMED 14. Koo puuneHT ocBOCHMs: IPOLIEHT OCBOCHHBIX TEPPUTOPUI
Sz oT 00111ero 00beMa, BbLICICHHOTO 101 3aCTPOHKYy (%)
E % 15. KonmuectBo porpaMmm MOAAECPKKHU: HaJIn4ue
§ = pErHOHANBHBIX u MYHHIIUITATbHBIX porpaMm
=
=

HOJ/IEPIKKA ..
16. CkopocTh  MOJyyeHHMs] pa3pelIeHUi: cpenHee BpeMs
MIOJIYYEHHUS pa3pellieHus] Ha CTPOUTENBCTBO (JIHEN)
17. Knacc »Hepro3pekTuBHOCTU: 10711 MOCTPOCHHBIX TOMOB
kimacca A+, A, B (%)

= 18. Tenonorepu: cpenHUil MOKazarenb TEIUIONOTeps Ha 1 M?

= OHeproapdexTus B/

3 HOCTE KWibst (KBT-u/M? B ron)

& 19. YaenbHoe mnoTpebieHHE JHEPrHH: CpeAHee MOTpeOIeHue

E SHEPIMM Ha OTOIUIGHWE W Tropsdee BOAOCHAOKECHUE

& (kBT u4/M? B rOI)

& Hcnons3oBanue 20. Jlonigs anpTepHATUBHOM HSHEPIrUU: MPOLEHT MAaJIO03TaKHbBIX
BO300HOBJISIEMBIX KOMIUIEKCOB, ~ HCHOJB3YIOIIUX  COJHEYHbIE  MaHEeNH,
HMCTOYHHUKOB TEIJIOBBIE HACOCHI, Te0TepMalIbHBIE CUCTEMBI (%)

21. PacnpocTpaHeHHE  MOJYJBHOTO  CTPOMTENBCTBA:  JIOJIS
MOJAYJIbHBIX JIOMOB B 00IeM o00BeME MAalI0dTaKHOTO
[Ipumenenue ctpoutenbscTa (%)

3 HOBBIX 22. YMHbIE TEXHOJIOTMH: [IONi1 JIOMOB, 00OpPYIOBaHHBIX

% TEXHOJIOTUH cucteMaMu  «YMHbII  10M»  (aBTOMaTH3UPOBAHHOE

= yIpaBlIeHUE OCBEIIEHHUEM, OTOIUIEHHEM, O€30MacHOCTHIO)

3 (%)

= 23. BIM-TexHomorHHM: TPOLEHT IMPOEKTOB, pa3padOTaHHBIX C

E Iudposusaws ucrnonb3zoBanueMm BIM-monenuposanus (%)

24. CxopocThb JIOKyMEHTO000pOTA: cpenHee BpeMs
TIPOIIECCOB

MPOXOXKACHHUSI ~ CTPOUTEIIBHON  JIOKyMEHTalluu  4epe3
AJICKTPOHHBIC CEPBUCHI (JTHN)

Jlanee ¢ HCHONB30BaHMEM IOKa3aTesel, MpPEeNCTaBICHHbIX B Tabmuie 2, HEoOXOJUMO
IIPOBECTH AHAIN3 KOOPAMHALMM B3aUMOCBS3M MEXIY HUMH, KOTOPBIH IIO3BOJIUT H3YyYUTh
OTHOILIECHHUS MEXIy OTAEIbHBIMH XapaKTePUCTUKAMHU CTPOUTENILHOW OTpacid M HMHIUKATOpPaMHU
SKOHOMMYECKOTO pa3BUTHUsS PETMOHA B pa3HbIE MEPUOJbI BPEMEHHU. DTOT aHalIM3 TaKXKe JacT
BO3MOXHOCTb ONpPEAETUTh, KaKUM 00pa3oM, pa3lWYHble CTHUMYJbl U HPENATCTBUSA, JIbIOTHBIE
peXUMBl U CIELUATbHBbIE MPOTrPAMMBI, IOJUTUKA W MHCTPYMEHTHl PETrHOHAJIBHOIO pOCTa
B3aUMO/JICHCTBYIOT JIpYT C APYTOM.

OpauH U3 NpUMepoB Pe3yJIbTaTOB TAKOTO aHaIM3a MPEACTaBICH Ha pUC. 1, CTPEIKU U L[BETa
UMEIOT cieyroniee 0003HaueHue:

1. CnnomHas 4yepHas CTpeiKa: 3TO HpsiMasi, IOJIOKHUTENbHas CBs3b. OHa

IIOKA3bIBAET, YTO YBEIMYCHHE 3HAYEHUS HCXOIHOro (hakTopa NMPUBOIUT K YBEIUYECHHUIO



Hanwuue caoGogHblx 3emenb Poct npesuioxeHus %

3HA4YEeHUsI 3aBHUCUMOro (akTopa. DTO KIIOYEBBIE CTHMYJIBI A pbiHKa. Hampumep, poct
JOCTYITHOCTH WHBECTUIMH HAmpsMyl0 W TIOJIOKUTEIBHO BIMAET HAa MaJOATaXHOE
CTPOUTENBCTBO, TaK KaK y 3aCTPOUIIMKOB MOSBISETCS OOJbINE CPEACTB Ul peau3aliu
MIPOEKTOB.

2. [TyHKTHpHAs CHHSS CTpENKa: 3TO peryupyromas oopaTHas CBsi3b. JTa CBs3b
IIOKa3bIBaeT, KaK MTOTOBBIA pe3yabTaT (00BEM CTPOWTENHCTBA) BIMSAET HA OJIUH U3
UCXOJHBIX (pakTOpOB, perynupys npouecc. Hanpumep: pocT Mano3Ta)kHOTO CTPOUTEILCTBA
NPUBOJUT K POCTY HAarpy3KH Ha TOPOJACKHE CETH B KOHTEKCTE O00ECIe4eHHOCTH
KOMMYHUKaIMsIMH (MH(GpAacTpyKTypa HE YCIIEBAaeT 3a TEMIIAaMH CTPOHMTENHCTBA), YTO B
OymymeM MOXET CTaTh CACPKUBAIOLIINM (HaKTOPOM.

3. [lynkTupHas KpacHasi CTpelika: 3To oOpaTHas, OTpHIarenbHas cBs3b. OHa
IIOKa3bIBaET, YTO POCT OAHOTO (haKTOpa BEAET K CHIKEHHIO JApyroro. Takue cBs3M
SBIISIIOTCSL TOPMO30OM JUIS Pa3BUTUSL phIHKA. Hampumep, pocT CTOMMOCTH CTPOUTENBCTBA
UMeeT 00paTHYI0, OTPULATEIBHYIO CBSA3b C MAJIOITAXKHBIM CTPOUTEIILCTBOM, TaK KakK JeJIaeT
MIPOEKTHI MEHEE PEHTAOCTbHBIMU.
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CHuzKenHe H3JCPIKEK

Puc. 1 Cxema B3aumMocBsizeil (aKkTOpOB 1S MOJETHPOBAHHS MEPCNEeKTHUBHBIX

TeHJACHIUI Pa3BUTHS MAJI03TAKHOI0 CTPOUTEIHLCTBA PErHOHA (COCTABJIEHO ABTOPOM)

Pe3ynbTaThl aHanu3a, MpeACTaBIEHHOTO Ha puC. 1 HE SBISAIOTCA MCUEPIBIBAIOIIMMU U HE

OXBAaTbIBAIOT BCC BO3MOKHBIC IPOCKIUHA B3aMMOJCHUCTBUS TUHAMHKHU pa3BUTHA MAJIO3TAXKHOTO



CTPOUTENIbCTBA U PETHOHAIBHOrO pocTa. CxeMa MOXKET ObITh pacIIupeHa U JOIOJIHEHA C yYEeTOM
Creun(UKHA CTPOUTEIIBHOTO CEKTOpa U KOHKPETHBIX TEPPUTOPHUAIBHBIX YCIOBUH.

Hanee paccMOTpuM OoJjiee MOIPOOHO MaTeMaTUYECKyIo (hOpMalIM3aIIUIO pelIaeMoi 3a1auu.

YacTHbIC TTOKa3aTeNH, ONMCAaHHBIC B Tabymie 2 ob0o3HaumM kak Uy, ...,U,,, a 3HaueHue
nokazarens U; B t-it mepuon Bpemenu 3anuiem kak U;(t), tnet=1,..., p.

IlockonbKy MeXay HMCXOAHBIMH II0OKAa3aTEeJIMU CYIIECTBYIOT 3aMETHBIE Da3IMuyusi B
€MHUIIAX U3MEPEHUs U MOPSAIKaX BEIWYHH, HEOOXOAMMO MX HOPMAIM30BATh, YTOOBI YCTPAHUTH

BJIMAHUC CAUHUL USMCPCHHUA Ha PE3YJIbTAThI paCYCTOB:
I Uit=Utmin

it = (nonodxcumenvhoe enusaHUe)

Utmax—Utmin

Utmax—t
= ——UmeX_~__ eoamueHoe 6usHUe)

Utmax—Utmin .

rae U;; mnpencrasisger 3HadeHne mnokasarens | B t-i mepuon BpeMeHH, Upmayx
MAaKCHMaJbHOE 3HAYCHUE MOKA3aTENs, JOCTUTHYTOE HA MPOTSKEHUU AHAITU3UPYEMOTO BPEMEHHOIO
orpe3ka, Uipin — MUHHMAQIbHOE 3HAYEHHE 3TOr0 IOKa3aTess, JNOCTUTHYTOE Ha MPOTSHKEHUU
AHATM3UPYEMOTO BPEMEHHOTO OTpe3ka, a Uj, — HopManu3oBaHHOe Oe3pa3MepHOE 3HA4YeHHE,
KOTOpO€ HaxoauTcs B nuanaszone [0, 1].

Jlanee mpencTaBisieTcs 1es1ecoo0pa3HbIM UCIIOIB30BaTh METO] YHTPOIUH sl OLICHKU BECOB
WHINKATOPOB HA OCHOBE MX MH(POPMAIMOHHOTO cojaepkanus [7]. B maHHOM uccienoBaHUM STOT
METOJ, 10 MHEHHUIO aBTOpa, HEOOXOAWM JJisi TOBBIIMICHUS OOBEKTUBHOCTH OILICHKH ITyTEM
MPEICTABJICHUS BKJIaJa KaXXIO0I0 M3y4aeMOro IOKas3aTess B JUHAMHUKY Pa3sBUTHUS MaJIOATaXKHOI'O
CTPOMUTENBCTBA B PETHOHE.

’
it

Py = S
i=1 Yit
1 m
E:__z Ptll’l Pt
4 lnm i=1 ( 2 )
Dy =1-Ey
t
Wi =on D.
i=1 l i
rae Uj,— Oe3pasMepHoe 3HaueHHe MOKas3aTelst | B Tepuon Bpemenu t, P;; — mous
MOPSIIKOBOTO mapamerpa, E; — Bkiaa nokasartens, 0 < Eit < 1, D;; — pa3Huia mokaszareneit |

Mmexay nepuonami t, 0 < Dit< 1, W; — Bec noka3zarens I, N — o0I1iee KOJIMYECTBO MOKa3aTeeH.

Crenenb cBsi3u C MEXIy MaJOdTaXHBIM CTPOUTENHCTBOM - F(X) U pa3BuTHeM pernona —
G(Y) sBisieTcsi OCHOBHBIM KOMIIOHEHTOM MOJICJIM KOOP/WHAIIMY CBSI3H, €€ 3HAUCHUS BapbUPYIOTCS
ot 0 10 1 1 oTpaxkaroT cuiy B3auMoOJIeHCTBUS Mexay cuctemMamu. CteneHs cBsizu C IS 3THX OBYX
CHCTEM UMEET CIICIYIOIINI BUI:

C = (1 —JF(X) - G(Y))2 x %(G(Y) > F(X))
2 G(Y)
C= (1 —JF(X) — G(Y)) X g0 (FOO > 60)

F(X) = 7:1 U]’ W GY) =X Ui W,

rae F(X) u G(X) muauBuayaapbHO 0003HAYAIOT 3HAYCHHS OICHKH CTEIECHH Pa3BUTHS
MaJIOdTaKHOTO CTpOUTENbCTBA U passutus peruona, F(X)€[0,1], G(Y)€[0,1]. U; cumBonusupyert
HOPMaJM30BaHHOE WM CTaHIApTH3MPOBAHHOE 3HAueHWE HMHAWKaropa i, a W; obo3Hadaer Bec,
CBSI3aHHBIN C HHAMKATOPOM.

HeoOxomuMbIM  JIOTIOJTHEHUEM — aHAjKM3a CYUTaeM MOJICIUPOBAHHE MPOCTPAHCTBEHHO-
BPEMEHHOM 9BOJIIOIMU IUIOTHOCTH HaceneHus P(X,1) B pernone (KOJIMYECTBO KHUTENEH Ha
KBaJPAaTHBIA KWJIOMETP) U JOJH MAJO3TAXHOTO CTPOUTENbCTBa, S(X,I) (mossi 3emin, 3aHATOU
TaKUMH COOPYKCHHUSMH), B MECTE X U B MOMEHT BpeMeHH t.



[TpuBnIEKATEILHOCTh MAJIOATAXKHOTO CTPOUTEIILCTBA IS TIpOKUBatoiiero Haceiaenus, A(X,t)
OTpakaeT MPEANOI0KEHHE, YTO KBAPTUPHI B TAKUX JIOMaX U B LIEJIOM MUKPOpPAOH sBIseTCS Oolee
MIPUBJIEKATEIIbHBIMU, B CBA3U C HEBBICOKOM MJIOTHOCTHIO 3aCTPOMKHU U JTOCTATOUYHBIM KOJIUYECTBOM
YCIIYT JUIsl YIOBJIETBOPEHHUS €KEIHEBHBIX OTPEOHOCTEN HaceIeH s, U 3aJaeTcs KaK MPOU3BEACHNE
HEJIOKAJIbHOTO CPEIHETO 3HAUCHUS JOJIU YCIYT U JOKAIBHOM JTOJIM KUJIOTO MPOCTPAHCTBA!

A(x, t) = A(S(x, t),s(x, t)) =S50, t)(1—s(x,t)
S(x,t) = fa)pl (x —y)s(y,)dy = wp,, X s(x,t)

3necr p; — 3TO BECOBOE fAJPO, KOTOPOE YUYHMTHIBAET HEJIOKAJIbHBIM BKJIAJ IJIOTHOCTH
3acTpoiiku. MBI mpeznonaraeM, 4To SOpO MMeeT BMJ rayccoBoil ¢yHkuuu [8] ¢ XxapakTepHbIM
Macirtabom f;.

wpl (.X') = G(x, ﬁl)
x2

G(x,B) = 5= W G(x,B) = oz e I/

Takoe sApo O3HAYAET, YTO TOYKH, KOTOPBHIE HAXOMSTCS Najiblle OT X, UMEIOT MEHBIIee
BIIUSIHUE, YEM TOYKH, PACIOJIOKeHHbIe Ommxke K X. CKOpoCTh 3aTyXaHus 3amaeTcs 5, rae Oolbliee
3HauYeHHE [ maeT Oojee pacrpeaeiieHHylo (GOopMy, UYTO SBIAETCS CHHOHHUMOM CTaHIAPTHOTO
OTKJIOHEHHsI HOpMajbHOTO pacnupeneneHus [9, 10]. Takum oGpa3om, mapameTp [; XapakTepU3yeT,
HACKOJIbKO HACEJICHHUE CTPEMUTCS JKUTh B MUKPOpaOHaX C MaJIO3TaXKHBIM CTPOUTEIHCTBOM.

Takum 00pa3oM, MOABOJS HTOTH, OTMETHM, YTO B CTaThe MPEIJIOKEH KOHIENTYaTbHBIN
MOAXOJl K TPUMEHEHHI0 HKOHOMETPUYECKHUX MOJENe [UIisl OIpelneieHus] MepCrHeKTUBHBIX
TEHJEHUUN PAa3BUTHUS MAJIO3TAKHOI'O CTPOUTEIHCTBA PETMOHA C HMCIOJIb30BAHMEM HUHTETPAIBHOTO
nokazareisi. OCHOBY IMOAXO0/a COCTAaBJISIIOT MOJIETM MPOCTPAHCTBEHHOM KOppersiuuu U 6 Tpym
(akTopoB.

OxumaeTcsi, 9YTO TOT MOAXOJ TO3BOJIMT OCYIIECTBUTH OOOCHOBAHHBIM BBIOOP CTpaTETUU
pa3BUTUSA TOPOJACKUX TMPOCTPAHCTB, TUIAHUPOBAHUSA TEPPUTOPUNM U OOECIEUUT TOBBIIICHHE
KadecTBa, HAJACKHOCTH U dPHEKTHBHOCTH TPHUHATHS YIPABICHUYCCKUX PEIICHUHA 0 CTAOUILHOMY
Pa3BUTHUIO PETHOHOB.
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