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Hacroswee nccnenoBanue HanpasneHo Ha BbiABAEHWE U 060CHOBA-
HUe B3aUMOCBA3U LU(POBLIX TEXHONOT NI U APXUTEKTYPHO-NNAHU-
POBOYHbIX PeLleHUit KaK MHTerpUPOBaAHHOTO NOAXO0AA, COOTBETCTBY-
1ouero Tpe6oBaHUAM COBPEMEHHbIX YMHbIX FOPoAoB. B ycnoBusax
AaKTUBHOM TpaHchopMaLMm NPOCTPAHCTBEHHON CpeAbl ropoaa
Anma-Atbl (Anmatel) 0c06eHHO aKTyaneH nouck 3 heKTUBHBIX MeTo-
[I0B opraHu3aumu 6e3onacHbix ABOPOBbIX MPOCTPAHCTB. B pesynbrarte
NpoBeAeHHOro CPaBHUTENLHOTO aHaNKU3a U U3YYeHUA ONbITa Npo-
eKTMpOBaHMA 6e30NnacHbIX 4BOPOBbIX TEPPUTOPUI B COBPEMEHHBIX
VYMHbIX ropoAax pa3paboTaHa MaTpULLA UHTETPUPOBAHHOTO NOAXOAA
opraHusauum 6e3onacHoro ABopa, coyetalowas npuHyunsl CPTED
TPeTbero NoKoieHus.

KnioueBble cnosa: yMHbIi ropoa; CPTED TpeTbero nokoneHus; 6eso-
nacHbIi ABOP; MaNble apXUTEKTypHble hopMmbl; uudposas 6esonac-
HOCTb. /

This study aims to identify and substantiate the
interconnection between digital technologies and
architectural and planning solutions as an integrated approach
that meets the requirements of contemporary smart cities.

In the context of the active transformation of Almaty’s urban
environment, the search for effective methods to organize
safe courtyard spaces is particularly relevant. As a result of a
comparative analysis and a study of best practices in designing
safe courtyard spaces in modern smart cities, a matrix for an
integrated approach to safe courtyard organization has been
developed, combining the principles of third-generation
CPTED.

Keywords: smart city; third-generation CPTED; safe courtyard;
small architectural forms; digital security.

be3onacHbIM 4BOP B YMHOM ropojie: UHTerpupoBaHHbIN
noaxop / Safe Courtyard in a Smart City: An Integrated

Approach
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BBepeHue

06ecneyeHne 6e30nacHOCTM U KOMOPTA B XKUOil cpeae —
KnloueBas 3afja4a CoBpeMeHHo yp6aHucTuku. 0cob6eHHo
aKTyaNbHOW OHA CTAHOBMUTCA B YCIOBUAX peanunsaLnm
KOHLEeNUMN «YMHOr0 ropoaax, npegnonarakouien uudposyto

TpaHcdopMaLMio Bcex ypoBHeR rOPOACKON MHDPACTPYKTYPLI.

B doKyce BHUMAHMA OKA3bIBAIOTCA He TONIbKO 0OLECTBEHHbIE
NPOCTPAHCTBA U TPAHCMOPTHbIE Y3/1bl, HO U NNOKaNbHbIE 30HbI
NOBCeJHEBHOr0 B3aUMOLENCTBUSA — ABOPOBbIE MPOCTPAHCTBA
XUAbIX KBAPTaNoB.

B apxuTeKTypHOIt NpakTUKe 0fHWUM 13 3thEeKTUBHBIX
MeTOZ0B OpraHu3aLmm 6e3onacHeIX JBOPOBbLIX TEPPUTOPUIA
asnsetca koHuenuus CPTED (Crime Prevention Through
Environmental Design) [1-3]. OgHako B nocnepHue rofbl
Ha MeXyHapo4HOM YPOBHE BO3pacTaeT BHUMAHME K CO3Aa-
HUI0 YCTONYMBBIX U KYMHbIX» TOPOJCKUX MPOCTPAHCTB, FAe
apxXUTEKTypa UHTErpuUpYeTCs C CEHCOPHbIMU U LU POBLIMU
TexHonoruamu [4]. CoBpemMeHHblii ropo HEBO3MOXHO
NpefcTaBuUTb €3 TaKUX PeLeHUi, KaK MHTeNNEKTyaNbHOe
0CBeLLeHUE, BUAEOHabN0eHNe C aHANIUTUKOI NOBEAEHMS,
OMOKIMMATUYECKIUE MANble apXUTEKTYPHbIE GOPMbI, MHTEPAK-
TWBHASA HaBUTALMA U CEHCOPbI, BCTPOEHHbIE B MH(PACTPYK-
Typy [5, 6]. 3T cMCTEMBI HE TONbKO BbINMOJHAIOT YTUANUTAP-
Hble YHKLMM, HO M NO3BONAOT MPOrHO3MPOBATb Yrpo3bl,
obGecneynBas aBTOMATUYECKNIT OTKIUK. YMHblE CKameiiku,
CONHEeYHble NaHenu, CUCTEMbl IKCTPEHHOW CBA3W U MOHUTO-
PUHT 3KONOTMYECKO 06CTaHOBKM hopMUpyIOT LD POBYIO
rOpoAcKylo cpepy, riae 6e30MacHOCTb CTaHOBUTCA KNKOYEBbIM
KpUTEpMUEM KauyecTBa U CNOCOOCTBYET CHUKEHUIO ypOaHu-
CTUYECKOW TPEBOXHOCTM [7]. ITU hakTOpbI TaKKe NOBAUANN
Ha 3Bontouuio nokonenuint CPTED.

3HauuTenbHbI BKNAA B pa3BUTUE KOHLENLMKU FOPOACKO
6e3onacHocTu BHecna [keitH Ixkeiiko6c ¢ ee uaeen «rnasa
Ha ynuue» (1961), 3anoxuBLueii ocHoBy Ans GOPMUPOBAHNUSA
MexaucuunnnHapHoro nogxoaa CPTED, npegnonaratowero
MCNOMb30BAHNE 3NE€MEHTOB apXUTEKTYPHOI 1 MPUPOAHOI
cpenbl ons npocdunaktuku npectynHoctu. CPTED nepsoro
NOKONEHNA BKOYAN Takue KOMMNOHEHTbI, KaK TeppuTopu-
aNbHOCTb, ECTECTBEHHOE HAOIOAEHUE, UMUK U KOHTPONb
poctyna. Bropoe nokoneHune CPTED fononHuno 10T nogxoa
COLManbHbIMKU acnekTamu, akLLleHTMPOBaB BHUMAHME Ha KON-
NeKTUBHOMN 3P PEKTUBHOCTU U «3[LOPOBbE» MUKPOPAOHa.
WccnepoBanus nokasanu, 4To MHTErpaums husnyecknx

1 COLMANbHBIX NHCTPYMEHTOB CyL|ECTBEHHO MOBbIWAET
3¢ deKTUBHOCTL MEp No obecneyeHunto 6esonacHocTu. TpeTbe
NOKONEHWe, ONUPasch Ha MPUHLMMbLI NEPBbIX ABYX NOKONe-
HUil, coueTaeT LU POBbIe, IKONOTUYECKNE, TEXHONOTMYeCKmne
Y VHKIO3UBHble acnekTsl [8, 9].

B 2011 ropy B pamkax cosmectHoro npoekta UNICRI
n MIT «Senseable City Lab» 6bina npegnoxeHa KoHuen-
ums CPTED TpeTbero nokoseHus, 0CHOBAHHAA Ha TeopUm
rOpPOACKOro NiaHMpPOBaHMA KYMHOTO pocTa». B otanuyne
OT KoHLenuui npeaplaywmx nokoneuii, CPTED TpeTbero
NOKONEeHNUs paccmaTpuBaeTcs B 6oee WUpPoKoM rnobasbHOM
KoHTekcTe (Sampson, 2012) 1 HanpaBieHa Ha NOBbILEHUE
061ero KayecTsa Xn3Hu, hopMUpPOBaHUE 3[LOPOBBIX, COLM-
anbHo GnaronpuATHbIX M 6€30NaCHbIX TOPOACKNX KBApTaNnoB.
Otyet UNICRI n MIT pacwupun pamkun CPTED, yBsizaB ee
C BONpOCaMu 06LEeCTBEHHOr0 340POBbS, YCTONYMBOrO pas-
BUTMA U 3CTETUKMN FOPOACKON Cpefibl. B COBPEMEHHbIX XUbIX
paiioHax 0cobyio ponb HAYMHAIOT UrpaTh ropofckas hopma,
3N1eMeHTbl UCKYCCTBA U COXPAHEHWe KyNbTYPHOro Hacnepms,
KOTOpble cnoco6CTBYIOT GOPMUPOBAHMIO YYBCTBA FOPAOCTH,
NOKaNbHOW NAEHTUYHOCTU U KONJIEKTUBHON OTBETCTBEHHOCTU
3a MecTo npoxusaHus [10, 11].

Pa3BuTHe 3TMX acNeKTOB B COBPEMEHHbIX KYMHbIX»
ropojax npuBoAUT K MOAEPHU3ALMM TOPOLCKUX LLEHTPOB
1 MOBbILWEHUIO KAYeCTBaA XXM3HM rOPOXKaH, YTO YAOBNETBOPSET
UX OXUAAHMSA U NOTPEGHOCTM B KOMGOPTHOM U Ge3onacHoi
cpene. B KasaxcraHe, rae B nocnefHue rogbl akTUBHO pea-
JIN3YIOTCA NPOEKTbI KYMHbIX FOPOAOBY, BEAETCA MaclwTabHoe
CTPOMTENBCTBO HOBbIX XMJbIX KOMMJIEKCOB, MOAEepPHU3aLMA
MHPACTPYKTYPHBIX 0OBEKTOB U PEHOBALMA LBOPOBLIX TEP-
PUTOPMWIA, YTO AenaeT BONpOC Co3faHusa 6e3onacHoii ropoa-
CKOW Cpefbl C y4eTOM COBPEMEHHbIX TEHAEHLMI 0COBEHHO
aKTyanbHbIM. 3TU NPOLECCH FPAfOCTPOUTENbHOI TPaHC-
topmauumn Haubonee ApKo NPOABAAITCA B KPYNHeMWeM
ropoge ctpaHbl — Anma-Ate (Anmartel), 4To, B CBOO 04epesb,
o6ocTpseT Heo6X0[MMOCTL NOBbILWEHNA KAYeCTBa FOPOACKOIA
cpegbl U hopMUpoBaHMA 6e30NacHOro, YeJ0BEKOOPUEHTH-
POBAHHOI0 NPOCTPAHCTBA, COOTBETCTBYIOLEr0 COBPEMEHHbIM
cTaHpapTam. B ycnosuax yckopeHHo uugposu3anmnm, oxsa-
TbiBatoLLeil Bce cepbl ynpaBaeHns ropoaoM, OAHUM U3 TaKUX
CTaHAapTOB 060CHOBAHHO MOXHO cuuTaTh NpuHuMnbl CPTED
TPeTbero NOKONeHUA, OCHOBAHHbIE HA CUHTE3€ apXUTEKTyp-



Introduction

Ensuring safety and comfort within the residential environment is a key
objective of contemporary urban planning. This becomes particularly
relevant in the context of implementing the “smart city” concept, which
entails the digital transformation of all levels of urban infrastructure. As

a result, not only public spaces and transport hubs, but also local areas of
daily interaction - specifically, the courtyards within residential neighbor-
hoods - are receiving increased attention.

In architectural practice, one of the most effective methods for orga-
nizing safe courtyard spaces is the concept of Crime Prevention Through
Environmental Design (CPTED) (Jacobs, 2011; Newman, 1972; Jeffery,
1971). However, in recent years, there has been growing international fo-
cus on creating sustainable and “smart” urban spaces where architecture is
integrated with sensor-based and digital technologies (Tolegen, Pomorov,
& Issabayev, 2023). A modern city can no longer be envisioned without
solutions such as intelligent lighting, surveillance systems with behavioral
analytics, bioclimatic small architectural forms, interactive navigation, and
infrastructure-embedded sensors (Tolegen, Konbr et al., 2023; Tolegen,
Issabayev et al., 2022). These systems not only serve utilitarian functions
but also enable threat prediction and provide automatic responses.

Smart benches, solar panels, emergency communication systems, and
environmental monitoring shape a digital urban environment in which

HO-MNAHWPOBOYHbIX PELIEHNI U COBPEMEHHbIX LU POBbIX
TEXHONOTUiA.

MeTtoabl uccnenoBaHus

HacTosuwee nccnepgosarue paccmatpusaet CPTED Tpetbero
MOKONEHNS KaK COBPEMEHHbIN NOAXOA K POPMUPOBaAHUIO
JABOPOBBIX U XUAbIX NPOCTPAHCTB, 06beAUHAOWMI Npoay-
MaHHble apXMTEKTYPHO-NNAHNPOBOYHbIE PELIeHUs U UH-
TennekTyanbHble LM poBbIE TEXHONOTUN AN CO3AAHUA
6e30MacHOM, KpeaTUBHOI M XN3HeCNoCcoOHOM cpefbl, CTUMY-
JVpyYIOLLet aKTUBHOE yYacTue U caMopeanun3aLunio KuTenei.
B pamkax faHHoii KoHLenuuu 6e30nacHoCTb nepectaeT
ObITb U30IMPOBAHHOII 3aa4eii U CTAHOBUTCS HEOTbEMNEMOIA
4aCTblo YCTONYMBOW FOPOACKON Cpefbl, rae KaXAblN 3neMeHT
cnoco6cTBYeT yA06CTBY, BU3YaNbHOI YUCTOTE U Pa3BUTUIO
COLMaNbHOI aKTUBHOCTH.

Ha ocHoBe MaTepuanos, NpeACTaBAEHHbIX B INTepaTyp-
HbIX U UHTEPHET-UCTOYHMKAX, ObIN U3YYEeH ONbIT apXUTEK-
TYPHO-NNAHMPOBOYHO OpPraH13aLnm KYMHbIX» FOPOJOB
— Macgap-Cutu, CoHrgo v Xenbcuuku. Ha cnegytowem atane
6bln OCyLeCcTBNEH BbIGOP BOCbMU BOPOBbIX MPOCTPAHCTB
roposia Anmatbl: YeTbIpe U3 HUX OTHOCATCA K HOBbIM XUJIbIM
KoMnieKcam KoMopT-Knacca ¢ 31eMeHTaMn KYMHOW» Cpefbl,
a yeTblpe — K MOLEPHU3UPOBAHHbBIM COBETCKMM KBapTanam.

Kputepusamu otbopa ropoaos NoCayXuno ux opuum-
anbHOe NpU3HaHWe KYMHbIMWY, @ TAKXKE Hannyue peanuso-
BaHHOM NOAUTUKM B 061aCTM LUMDPOBOI MHPPACTPYKTYPSI,
YCTOWYMBOro NPOEKTUPOBAHMUSA U 0becneyeHus obLecTBeH-
HOI Ge3onacHoCTu.

[lBOpOBbIE NPOCTPAHCTBA, BbIOPaHHbIE AN aHANU33,
JOJIKHBI COOTBETCTBOBATH KiltoueBbIM kputepusam CPTED
1 TPe6OBAHUAM K BHEAPEHUIO UMD POBLIX TEXHONOT A,
MpocTpaHCTBEHHBI aHaNU3 NPOBOAMACS C UCMONb30BAHNEM
Google Maps, HaTypHoro o6cnegoBaHus 1 GoTorpaduyeckoi
dukcauum.

Ha ocHoBe aHanu3a u 0606LeHNs NepesoBOro MexayHa-
POLHOTO OMbITa peanu3aLnm KOHLENLMU KYMHbIX TOPOAOBY —
Ha npumepe Macpap-Cutu (0A3), Conrpo (Pecnybnuka
Kopes) n Xenbcuuku (PrHnaHAMA) — a TakKe NPUHLMNOB
CPTED TpeTbero nokoneHus Hamu paspaboTtaHa matpuua
MHTErpupoBaHHOro NoAxofa, o6nafatllas yHuBepcanb-
HbIM XapaKTepoOM 1 NpUMEHUMan Ana pasnyHbIX TOPOAOB
KasaxcraHa.

safety becomes a key quality criterion, helping to reduce urban anxiety
(Ceccato, 2020). These factors have also influenced the evolution of CPTED
generations.

A significant contribution to the development of urban safety concepts
was made by Jane Jacobs with her idea of “eyes on the street” (1961),
which laid the foundation for the interdisciplinary CPTED approach that
involves using elements of the architectural and natural environment
to prevent crime. First-generation CPTED included components such as
territoriality, natural surveillance, image, and access control. Second-gen-
eration CPTED expanded this approach with social aspects, emphasizing
collective efficacy and neighborhood “health”. Research has demonstrated
that the integration of physical and social tools significantly increases
the effectiveness of safety measures. Building upon the principles of the
first two generations, third-generation CPTED combines digital, ecological,
technological, and inclusive aspects (Mihinjac & Saville, 2019; Pshembayev
etal., 2023).

In 2011, within the framework of the joint UNICRI and MIT “Senseable
City Lab” project, the concept of third-generation CPTED was proposed,
based on the smart growth theory of urban planning. Unlike previous
generations, third-generation CPTED is considered within a broader global
context (Sampson, 2012) and aims to improve overall quality of life by
shaping healthy, socially supportive, and safe urban districts. The UNICRI

Pe3ynbTatbl nccnepoBaHua
Mpu paccMoTpeHum Tpex BeAyLNX YMHbIX FOPOJOB —
Macpap-Cutn (0A3), CoHrpo (H0xHas Kopes) n XenbcuHku
(PUHNAHANA) — MOXKHO BbIAENUTL Pa3NIMYHble MOAXOALI K pe-
anusauum npuHuunos CPTED (npepnoTBpalueHue npectyn-
HOCTW NyTeM NPOEKTUPOBAHUA CPefbl), KaXAbli U3 KOTOPbIX
NoLEPKMBAETCA HAOOPOM LUDPOBLIX UHCTPYMEHTOB,
aflanTUpPOBaHHBIX K 0COBEHHOCTSIM FOPOACKOI Cpefbl, COLM-
anbHOro KOHTEKCTa U cTpaTernyecknx npuoputetos (puc. 1).

B Macpap-Cutu npuHumunsl CPTED peanusytotcs yepes
NPOCTPaHCTBEHHOE 30HMPOBAHUE, aPXUTEKTYPHYIO 3aLLUTY
OT KNMMaTUYeckux (hakTOpPoB U eCTECTBEHHOE HabofeHMe.
[opof 0pMeHTUPOBAH Ha NeLeXo0B, UCKIOYAET YaCTHbIN
TPaHCNOPT U CO34aeT XOPOLIO NPOCMATPUBAEMbIE YULLbI.
[na nopnepxaHus Takol cpefbl UCNONb3YIOTCA CUCTEMbI
BUAEOHABNOAEHUS C UCKYCCTBEHHBIM UHTENIEKTOM, AATYUKN
ABUXEHUS, BUOMETPUYECKMIA KOHTPONb [OCTYNA, A TAKXKE WUH-
TeNNeKTyasnbHble CUCTEMbI YNIPABNEHUS 3HEPronoTpebaeHnem
1 KOMMYHa/bHbIMU pecypcamu, YTo obecneynsaet besonac-
HOCTb W YCTONYMBOCTb TOPOACKOMN CPefbl.

B CoHrpo caenaH akueHT Ha yHKLMOHaNbHOM pasaene-
HUW TOPOLCKMUX 30H, NCNONB30BAHUM NPO3payHbIX acagos
LNA YCUNEHUA BUAUMOCTU U BHEAPEHWUU KOMMNEKCHbIX
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< Puc. 1. Xu3HecnocoGHbli
ABOp COYeTaeT B cebe apT-
00bEKTI, 3e1eHble ra30Hbl
LNs OTAbIXa, MecTa Ans
CUAEHWSA U NelexopHble
LOPOXKMN PALOM C XKUNbIMU
3paHuamu. Macgap, 0A3
(https://royaldesign.ua/
ru/masdar-city-pervyiy-v-

mire-eko-gorod-buduschego.

bX69f)

Fig. 1. A liveable courtyard
combines art installations,
green lawns for relaxation,
seating areas, and walking
paths near residential
buildings, Masdar City, UAE
(https://royaldesign.ua/
ru/masdar-city-pervyiy-v-

mire-eko-gorod-buduschego.

bX69f/)
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> Puc. 2. [iBoposoe
npoctpaHcTea XK
«Waxpucran». Anmarsl
(https://krisha.kz/
complex/show/almaty/
shahristan/)

Fig. 2. Courtyard Space of
the Shakhriistan Residential
Complex, Almaty (https://
krisha.kz/complex/show/
almaty/shahristan/)

and MIT report expanded the scope of CPTED by linking it with public
health, sustainable development, and the aesthetics of the urban envi-
ronment. In modern residential areas, urban form, public art, and cultural
heritage preservation play an increasingly important role, fostering a
sense of pride, local identity, and collective responsibility for one’s place
of residence (UNICRI; Massachusetts Institute of Technology (MIT), 2011;
Shaban et al., 2025).

The development of these aspects in contemporary smart cities leads
to the modernization of urban centers and an improved quality of life for
residents, meeting their expectations and needs for a comfortable and safe
environment. In Kazakhstan, where smart city projects have been actively
implemented in recent years, large-scale construction of new residential
complexes, modernization of infrastructure, and courtyard renovation make
the issue of creating a safe urban environment aligned with modern trends
especially relevant. These processes of urban transformation are most evi-
dent in the country’s largest city — Almaty — which, in turn, highlights the
need to enhance the quality of the urban environment and to create a safe,
people-centered space that meets contemporary standards. In the context
of rapid digitalization across all aspects of urban governance, the princi-
ples of third-generation CPTED - based on the synthesis of architectural
and planning solutions with modern digital technologies — can justifiably
be considered one such standard.

L1 poBbIX cUCTeM AocTyna. MHdpacTpyKTypa roposa BbiCo-
KOTEXHONOTMYHa 1 TECHO MHTErPMpOBaHa: YMHOe OCBeLyeHue,
61omeTpuYecKmue cucTemMbl 6e30MacHOCTY, aBTOMATHU3ALMSA
3AaHUN, UHTEPaKTUBHbIE NaHeNN HaBUraLuum — BCe 370
no3sonsfeT 3PMEKTUBHO KOHTPOANPOBATHL W YNPaBAATb BCEMU
30HaMu ropoja.

B XenbCUHKM OCHOBHOE BHUMAHWe yAeNsaeTcs OTKPbITON
NNaHUPOBKe, BOBIEYEHHOCTU FPAXAAH U COBMECTHOMY
NPOEKTUPOBAHMIO FOPOACKON Cpefbl. [0poA CTPOUT CBOIO
NOSIMTUKY Ha NPUHLMNAX MPO3PaYHOCTU U aKTUBHOTO y4acTus
XUTenen B NPUHATUM pelieHunii. Lindposas nHdpactpykTypa
BK/IOYAET NOPTaNbl OTKPbITHIX AHHBIX, CUCTEMbI 0OpaTHON
CBA3M B peasibHOM BPEMeHU, CETU IKONOTUYECKNX CEHCOPOB,
MHCTPYMeHTbl LM(POBOI MAEHTUDUKALMK, @ TaKKe Takue
nnatdopmbl, kKak Agile Piloting Program, nossonstouue Te-
CTUPOBATb MHHOBALMOHHbBIE PELIEHNA MPU Y4ACTUN FOPOXKaH.

Takum 06pa3om, HeCMOTPSA Ha pasnuyus B reorpacuye-
CKOM, KyJIbTYPHOM U yNpaBNeHYeCKOM KOHTEKCTe, BCe TpU
ropofa eMOHCTPUPYIOT, Kak coyeTaHue npuHumunos CPTED
1 LN POBbIX TEXHOOTMIA MOXET hOpMUPOBATL Be30NacHyio,
afanTUBHYIO M UHKIO3UBHYIO FOPOACKYIO cpedy Oyaylero.

[ns uccneposanus uHterpauum koHuenumu CPTED u ymnd-
POBbIX TEXHONOT W1 ObINN BbIGPAHBI BOCEMb JBOPOBbIX MPO-
CTpaHCTB AnMaThl: YeTblpe COBPEMEHHbIX XMUIbIX KOMMIEKCa
C 3/IEMEeHTaMMU KYMHOW Cpefibl» U YeTblpe 0OHOB/IEHHbIE
TeppUTOPUM COBETCKOM 3aCTpoiiku. Takoi BbIGop obecneyu-

BA€T BO3MOXHOCTb CPABHUTEIbHOIO aHain3a pa3HblX TUMOB

Materials and Methods

This research conceptualizes third-generation CPTED as a contempo-

rary approach to the design of courtyard and residential environments,
integrating carefully considered architectural and planning solutions with
intelligent digital technologies to create safe, creative, and resilient spaces
that foster active resident engagement and self-actualization. Within this
framework, safety is no longer perceived as an isolated objective but be-
comes an inherent component of a sustainable urban environment, wherein
each design element contributes to user convenience, visual clarity, and
the promotion of social interaction.

Drawing on literature and reputable online sources, this study examines
international best practices in the architectural and planning organization
of smart cities, with Masdar City, Songdo, and Helsinki serving as reference
cases. Subsequently, eight courtyard spaces in the city of Almaty were
selected for analysis: four representing new comfort-class residential
complexes incorporating smart environment features, and four comprising
renovated courtyards within Soviet-era residential districts.

Selection criteria for the reference cities included official designation
as smart cities and the demonstrated implementation of policies related to
digital infrastructure, sustainable urban design, and public safety.

The selected courtyard spaces were required to meet key CPTED criteria
and demonstrate readiness for the application of digital technologies.

rOpPOLCKOM 3aCTPONKK U OLLeHKM YPOBHSA BHEAPEHUA NPUHLN-
noB 6e30MacHOCTM U LMGPOBbIX PelleHuii.

B kayecTBe NpUMepoB COBPEMEHHBIX MHOFO3TaXHbIX XN~
nbix komnnekcos paccmotpeHbl XK «AtamekeH», Metropole,
Lancashire n «llaxpuctan» — apkue npumepsl MHTErpaLmm
«YMHOI» 1 6€30MacHOM XUNOI CPefbl C aKLEHTOM Ha KOM-
(hopT, MHKII03UBHOCTL U KaYeCcTBO 30HMpOBaHMA (puc. 2).

3TV XKuable KOMNAEKCH CNPOEKTUPOBaAHbI N0 Nepume-
TpanbHOMY NPUHLMMY: 3aHNUA 06pa3yIOT 3aMKHYTOE BOPO-
BOE MPOCTPAHCTBO, M301MPOBAHHOE OT BHELIHEr0 TPaHCNop-
Ta. BHyTpM 0bycTpoeHbl feTckas niolaaka ¢ 6e3onacHbiM
NOKPbITUEM, BENIOJOPOXKKA W NeleXOAHbIE MapLIPYThl, 30HbI
OTAbIXa C NEProNamMm U ManbiM1 apXUTEKTYPHbIMK hopMamu,
03efleHeHMe 1 leKopaTUBHOe MolleHue. ABTOTpaHCNOPT
NOMHOCTbIO BbIHECEH 3a NpefAenbl ABOPa — NapKoBKa OpraHu-
30BaHa Mo NepuMeTpy, 4TO UCKNKOYAET TPAH3UTHbIA TpahuK
BHYTPU TEPPUTOPUM U CO3LAET GE30MACHbIE YCIOBUA AN fie-
Teil U NewexoA0B, yy4llaeT BU3yanbHoe BOCNPUATHE CPefbl.

Ha cnyTHMKOBBIX CHUMKaX XOPOLIO BUAHA CTPYKTypa
ABOpA: LeHTPanbHas 0Cb C NAHAWADTHLIMY INEeMeHTaMMy,
CUMMETPUYHO OpPraHM30BaHHbIE OPOKKM 1 3eNIeHble 30HbI.
Takas opraHu3auus COOTBETCTBYET COBPEMEHHbIM NPUHLM-
nam CPTED: obecneuynsaercs ectecTBeHHoe HabnogeHune
13 OKOH KBapTUP, YeTKOe (YHKLNOHANbHOE 30HUPOBaHKe
1 BU3YaNbHbI KOHTPONb BCEW TEPPUTOPUU.

Bo nBopax dyHKUMOHMPYET cucTeMa BUAEOHAON0OAEHNSA,
3HaYMTeNbHO NOBBIWAKLWAA ypoBeHb 6e3onacHocTu. Kamepsbl
pa3mMelleHbl B KI0YEBbIX TOUYKAX — Y BXOAOB, LETCKUX U Crop-
TUBHbBIX NNOWAL0K, MPOryN0YHBIX MAPLIPYTOB. 3TO MONHOCTbIO
COOTBETCTBYET NpuHuMnam KoHuenuyun CPTED TpeTbero noko-
NIeHUsi, OPMEHTUPOBAHHON Ha LIM(POBYIO Cpefy, U rapaHTu-
pyeT KpYrnoCyTOYHbI MOHUTOPUHT, UKCALMIO BO3MOXKHbBIX
VHUMAEHTOB 1 GbICTPOE pearupoBaHue, NoBbIWAET CyObeK-
TUBHOE YYBCTBO 3aWMLEHHOCTH Y XUTENen.

Takum 06pa3om, coueTaHue NpoAyMaHHOr0 30HUPOBAHMS,
VHKI03UBHOTO 671aroyCTpoiCTBa, OrpaHnyeHuns goctyna
aBTOTPAHCMOPTa U MHTENNEKTYaNbHOTO BUAEOHAGI0fEHNA
AENAET 3T KuJble KOMNIEKChl 06pa3LoM COBPEMEHHON be3-
ONacHOi N TEXHONOTNYECKN OCHALLEHHO XUNON Cpefbl.

B kauecTBe 06BEKTOB 1151 CPAaBHEHNSA BbIGPAHbI XUble
3[laHNsA COBETCKOro Nepuofa, PeKOHCTpYMpOBaHHble No Npo-
rpammam peHoBaLu rOpofCKoil Tepputopum. B Havane
2000-x B AnmaTbl aKTUBHO peann30BbiBanach NporpamMmma



Spatial analysis was conducted using Google Maps, in-situ inspections, and
photographic documentation.

Based on a synthesis of cutting-edge international experience in smart
city development - exemplified by Masdar City (UAE), Songdo (Republic of
Korea), and Helsinki (Finland) - and guided by the principles of third-gen-
eration CPTED, this study proposes a matrix for an integrated approach to
courtyard planning and design. This matrix has a universal character and is
adaptable for use in various urban contexts throughout Kazakhstan.
Research Results
When examining three leading smart cities — Masdar City (UAE), Songdo
(South Korea), and Helsinki (Finland) - one can identify distinct approach-
es to implementing the principles of CPTED (Crime Prevention Through
Environmental Design), each supported by a set of digital tools adapted
to the specific urban context, social environment, and strategic priorities
(Figure 1).

In Masdar City, CPTED principles are implemented through spatial
zoning, architectural solutions providing protection from climatic factors,
and natural surveillance. The city is designed for pedestrians, excludes
private vehicles, and creates well-observed streetscapes. To maintain this
environment, AI-powered video surveillance, motion sensors, hiometric
access control, and intelligent systems for managing energy consumption
and utilities are employed, ensuring both safety and urban sustainability.

«[lBOpbi», B pe3ysbTate KOTOPOW Oblnv 06HOBNEHbI NPAKTH-
YecKw BCe [}BOPOBbIE NPOCTPAHCTBA ropoja.

OAHaKo coxpaHuncs pap npobaeMm: HefoCTaTOYHOE
(yHKLUMOHANbHOE 30HNPOBaHME — INeMeHTbl JBOPOBON
MHbPACTPYKTYpbI pa3MelleHbl 6e3 YeTKOro pasgeneHus
no BuAam akTuBHocTU. CNopTUBHbIE NNOIWAAKM 3aHUMAIOT
3HaYMTENbHOE MPOCTPAHCTBO, YTO OTPAHUYMBAET BO3MOX-
HOCTW ANS CO3AaHWA 30H TUXOrO OTAbIXA, AETCKUX UTPOBBIX
nNowWanoK AN MNAALLEro BO3pacTa, NPOryaoyHbIX MapLpy-
TOB 1 03e/IeHEHHbIX Y4aCTKOB. 3TO MPOBOLMPYET KOHMIUKTbI
MeXAy pasHbiMK rpynnamu noab3osatenen.

OTcyTCTBYET y4YeT NPUHLUMNOB MHKIO3WNU: HET 31I€MEHTOB
LN MaNOMOOUNbHBIX FPaXKAaH U POAUTENEl C KONACKaMMu,
4YTO OrpaHUYMBAET LOCTYNHOCTb NPOCTPaHCTBa. Mpamoe
pasMelyeHue aBTOMOBUNEN BO LBOPE NPUBOAUT K XaOTUYHOIA
CTOSIHKe, CHU)XAeT ypoBeHb 6e30nacHOCTH, 0COBEHHO AN fe-
Tell, M HapyLlwaeT NPUHLNNbI TEPPUTOPUANBHOTO KOHTPONSA
1 ecTecTBeHHOro HabnwoaeHus CPTED: npunapkoBaHHble
MalWHbl CO3AAI0T BU3YanbHble 6apbepbl U «CEMble 30HbI»
(puc. 3).

Takum 06pa3om, HecMoTps Ha Hanuuue 6a3oBoi UH-
(hpacTpyKTypbl U YAOBNETBOPUTENLHOTO YPOBHSA OCBELLEH-
HOCTW (ONOpbI OCBELLEHNA PACNONOXKEHbI PAaBHOMEPHO,
4TO CNOCOGCTBYET HOYHOMY HABNIOAEHNIO), HENMPOAYMAHHOE
pacnpepneneHue GyHKLKIA, OTCYTCTBUE BULEOHAONIOAEHMUSA
1 YETKUX TPaHUL, MEXAY 30HAMM aKTUBHOCTU U TPAHCMOPTOM
CO3[al0T PUCKM 1 TPeBYIOT ry6OKOI MOAEPHU3ALMUM BOPOB
€ onopou Ha coBpemeHHble npuHuunel CPTED u uudposbie
TEXHONOTUU.

Pa3paboTaHHas MaTpuLia CyXUT YHUBEPCANbHOM OCHOBOIA
AN NPOEKTUPOBAHMA U aHanW3a ABOPOBbIX MPOCTPAHCTB
C y4eTOM COBPEMEHHbIX TpeOOBaHUI 6e30MNacHOCTH, KOMGOp-
Ta W MHKIIO3UBHOCTM. ITa MaTpuLa MOXeT BbITb 3 dek-
TUBHO NPUMEHEHa KaK NpW NPOEKTUPOBAHUN HOBBIX XUbIX
KOMMEKCOB, TaK U NpW MOfLePHU3aLK 1BOPOB COBETCKOM
3aCTpOIKM, YTO NO3BONUT 06ECNEUNTb KOMMIEKCHBIN NOAXOA
K 6e30MacHOCTH, KOMGOPTY U YCTONYMBOCTU FOPOACKON
cpefbl B COOTBETCTBUM C MPUHLMNAMW KYMHOTO» U MHKIHO-
3WBHOTO ropoja.

3aknwueHue
Pe3ynbTaThl AaHHOTO UCCNEA0BAHUS NOATBEPXKAAIOT,
4TO UHTErpaumus U poBbIX TEXHONOTHI U NPOAYMAHHBIX

Songdo emphasizes the functional separation of urban zones, the use
of transparent building facades to enhance visibility, and the deployment
of comprehensive digital access systems. The city’s infrastructure is highly
technological and fully integrated: smart lighting, biometric security
systems, building automation, and interactive navigation panels all enable
effective monitoring and management of every urban zone.

In Helsinki, the main focus is on open planning, citizen engagement,
and co-design of the urban environment. The city bases its policies on
transparency and active resident participation in decision-making. Its
digital infrastructure includes open data portals, real-time feedback
systems, networks of environmental sensors, digital identification tools,
and platforms such as the Agile Piloting Program, which allows residents to
co-test innovative solutions.

Thus, despite differences in geographical, cultural, and governance con-
texts, all three cities demonstrate how the combination of CPTED principles
with digital technologies can create safe, adaptive, and inclusive urban
environments for the future.

To explore the integration of the CPTED concept and digital technol-
ogies, eight courtyard spaces in Almaty were selected: four contemporary
residential complexes featuring smart environment elements and four
renovated courtyards within Soviet-era residential districts. This selection
allows for a comparative analysis of different urban typologies and an
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APXUTEKTYPHO-NNAHUPOBOYHbIX pelleHnit ABnseTca Ipdek-
TUBHbIM COBPEMEHHbIM MOAXOAOM K hopMUpOBaHMIo 6e30-
nacHoi 1 KoM(OPTHO rOPOACKON Cpefbl, COOTBETCTBYHOLLE
KOHLenuun ymHoro ropoaa. Ha npumepe Anmatel nokasaHo,
4TO BONpOC 6€30MacHOCTH [BOPOBLIX TEPPUTOPUiL TpebyeT
NepeocMbIC/IEHUS C YYETOM r106aNbHbIX TEHAEHLWIA yCTORYN-
BOTO Pa3BUTUA U TEXHONOTMYECKON TpaHCchopmaLnum.

Ananus 3apybexHoro onbita Macaap-Cutu, CoHrgo
1 XenbCUHKM BbIABUN Kntouesble npuHumnsl CPTED TpeTbero
NOKONeHNA, yCNewHo aaanTMpoBaHHble K LMdpoBoil MHdpa-
CTPYKTYPE W MECTHbIM YCNOBUAM. 3TW MPUHLMNBI BKIOYAIOT
NPOAyMaHHOE 30HNPOBaHUE, aKTUBHOE UCMONb30BaHMNe
WHTENNEKTYaNbHbIX CUCTEM HAGNIOLEHNA U yNpaBReHNs,
CO3[jaH1e NPO3PayHbIX M MPOCMATPUBAEMbIX MTPOCTPAHCTB,
a TaKXe BOBJIEYEHNE XUTeNel B NpoLecchl NPOEKTUPOBaHUA
W 3KCnNyaTaumum cpegsl.

CpaBHeHMe HOBbIX XMbIX KOMNIEKCOB AMaTbl C MO-
AEPHN3MPOBAHHbLIMKU COBETCKMMU ABOPAMM NOKa3ano,
YTO COBPEMEHHbIE 0GBEKTBI EMOHCTPUPYIOT B0Nee BbICOKMA
YPOBEHb COOTBETCTBUA KpUTEPUAM 6€30MacHOCTH, KOMOp-
Ta M MHKJIO3UBHOCTY Gnarofaps NpuMeHeHMo LuhpoBbIX
WHCTPYMEHTOB M (DYHKLWOHANLHOrO 30HNPOBaHKs. B 10 e
BpeMs 0OHOBEHHbIE ABOPbI COXPAHAIOT NPOONEMbI, CBA3AH-
Hble C XaOTWYHOW NAapPKOBKOIA, OTCYTCTBMEM Kamep BULEOHA-
ONtofeHUs N HEe[OCTAaTOUHbIM Y4ETOM NOTPeGHOCTEN PasHbIX
rpynn nonb3osareneit.

PaspaboTaHHas MaTpuLia apxUTEKTYPHO-NNAHUPOBOYHON
opraHu3auuu 6e30nacHoro fBopa MOXeT ObITb MCNONb30-

< Puc. 3. Pe3ynbTatsl
aHanu3a CooTBETCTBUA
NPUHLMNAM W NPUMEHEHNSA
LMPOBLIX TEXHONOTUIT BO
ABOpax CTaporo Xunoro
tdoHpa Anmartsl

Fig. 3. Results of the
Analysis of Compliance
with the Principles and
the Application of Digital
Technologies in the
Courtyards of the Old
Housing Stock in Almaty
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v Tabnuua 1. Matpuua
MHTErPUPOBAHHOrO NOAX0AA
opraHusauuu 6e3onacHoro
[IBOPOBOrO NpocTpaHcTea /
Table 1. Matrix for an
Integrated Approach to

the Organization of a Safe
Courtyard Space

assessment of the degree to which safety principles and digital solutions
are implemented.

Examples of modern multi-story residential complexes include Ata-
meken, Metropole, Lancashire, and Shakhriistan — prominent examples of
integrating smart and secure residential environments with a focus on
comfort, inclusivity, and quality zoning (Figure 2).

These residential complexes are designed according to a perime-
ter-block principle: buildings form a closed courtyard space, isolated from
external traffic. Inside, there are safe playgrounds with protective surfaces,
bicycle lanes and pedestrian routes, recreational areas with pergolas and
small architectural elements, landscaping, and decorative paving. Vehicle
traffic is completely removed from the courtyard — parking is arranged
around the perimeter, eliminating through traffic within the territory and
creating safe conditions for children and pedestrians, while improving the
visual perception of the environment. Satellite images clearly reveal the
courtyard structure: a central axis with landscaped elements, symmetri-
cally organized pathways, and green areas. This layout aligns with modern
CPTED principles: it ensures natural surveillance from apartment windows,
clear functional zoning, and visual control of the entire territory. The
courtyards are equipped with a video surveillance system that significantly
enhances the level of safety. Cameras are installed at strategic points — en-
trances, playgrounds, sports areas, and walking paths. This fully aligns with

third-generation CPTED principles, which integrate a digital environment,
guaranteeing around-the-clock monitoring, incident recording, and rapid
response, thus increasing residents’ perceived sense of security. Therefore,
the combination of thoughtful zoning, inclusive landscaping, restricted
vehicle access, and intelligent video surveillance makes these residential
complexes exemplary models of modern, safe, and technologically ad-
vanced living environments. For comparison, Soviet-era residential build-
ings renovated under urban redevelopment programs were also examined.
In the early 2000s, Almaty actively implemented the “Courtyards” program,
resulting in the modernization of nearly all courtyard spaces in the city.

However, several issues remain: insufficient functional zoning - court-
yard infrastructure elements are positioned without clear separation by
activity type. Sports fields occupy significant space, limiting opportuni-
ties for quiet recreation areas, playgrounds for younger children, walking
routes, and green zones. This creates conflicts among different user
groups. There is also a lack of inclusivity: no features accommodate people
with limited mobility or parents with strollers, which restricts access to the
space. The direct placement of cars within the courtyards leads to chaotic
parking, reduces safety - especially for children — and violates CPTED
principles of territorial control and natural surveillance: parked cars create
visual barriers and blind spots (Figure 3).

Thus, despite the presence of basic infrastructure and satisfactory

Quality of space/ KayectBo npoctpaHcTea

Digital technologies/ LiucpoBbie TexHonoruu

Architectural solutions/ ApxuTeKTypHble pelweHus

Accessibility/ loctynHocTb

Free Wi-Fi/ becnnatHbiit Wi-Fi

Building facades/®acapp! 3panuit

An inclusive space for all segments of the population/
NHKNI03MBHOE NPOCTPAHCTBO /1St BCEX CNOEB HACeNeHUs

Sound-absorbing, energy-efficient. Use for backlighting
and reliable lighting installations/ Lymonornowatouue,
3HeproatdekTuBHbie. icnonb3oBaHue AnsA NOACBETKN U
pa3sHOO6GPa3HbIX CBETOBbIX MHCTANNSALMI

Smart Lighting/ YMHoe ocBewenmne

Smart Pedestrian Zones/«YMHble» neLexoaHble 30Hbl

Sensors embedded in the road surface, control of
people movement, lighting control and navigation/
NHTerpupoBaHHbie B JOPOKHOE NOKPHITUE AATUUKY,
Mo3BONSAIOLLME OTCAEKNBATL NEPEMELLEHNE NIOAEIH,
ONTMMM3MPOBATH OCBELIEHUE U HABUTALNIO

Equipment/ 06opynosaHue

0TX04aMm

Waste management systems/ Cuctems! ynpasneHus

Bioclimatic small architectural forms/
BuoknumMTanyeckmne manble apxuTeKTypHble hOopMbI

Availability of equipment based on the principles of

MO6UNBbHbBIE NPUNOKEHUA

Interactive mobile applications/ UnTepakTuBHbBIE

universal design/ Hanuuue 060pynoBaHMsA, 0CHOBAHHOIO
Ha NPMHLMNAX YHUBEPCANbHOrO AU3aNHa

Information about all available services, information
about events held throughout the year/ NHdopmauus 060
BCEX AOCTYMHBIX YCAYrax, 0 MEPONpPUATUSX, NPOBOAUMbIX B
TeyeHue roga

Outdoor amphitheaters for meetings and events/ Yauutsle
amduTeaTpsl 45 BCTPEY U MEPONpUATHIA

Possibility of observing the action/ Bo3moxHocTb
HabniogeHus gencremns

Smart Signage/ YMHble BbIBECKM

Yard libraries/ [lBopoBble 6M6anoTexkn

The presence of conditions and artificial perspectives, the
ability of the city dweller-spectator to be in this space,

to observe the movement of people, water, cars, natural
phenomena/ Hanuuune npupogHbIX U MCKYCCTBEHHbBIX
nepcneKTUB, NO3BONAIOLMX FOPOKAHUHY-3pUTENIO,
HaxoAACb B 3TOM MPOCTPAHCTBE, HAbNOAATH ABIKEHNE
NofeN, BOAbI, aBTOMOOUNEN, NPUPOAHbIE SBAEHUS

Sensors and Detectors for data collection/ latuuku un
AeTeKTOpbI AnA c60pa AaHHbIX

Workout zones/ BopkayT-30Hbl

Cameras and Video Surveillance/ Kamepbi n
BuaeoHabnoaeHmne

Convenient bike paths/ Yao6Hbie BenocunegHbie
AOPOXKKM

Possibility of self-representation/ Bo3moxHocTb
camopenpe3seHTayum

Interactive map of the area/ UHTepakTuBHas Kapta
paiioHa

Vertical gardens and green walls/ BepTukanbHbie caapl 1
3eneHble CTeHbl

Realization of personal aspirations in improving the
overall quality of life/ Peanusauum nuyHeix yctpemnexuii B
NOBLIWEHUY 0BLLEro KaYeCTBa MU3HU

Communication with management support, security
information in the shortest possible time/ CBs3b ¢
opraHamu ynpasneHus, uHhopMaLms o 6e3onacHoCTH B
peanbHOM BpeMeHu

Automated irrigation systems/ ABToMaTu3upoBaHHbIe
CUCTeMbl NONUBA

Interactive art objects/ UHTepakTMBHbIe apT-06bEKTHI

Sculptures and installations that respond to movement,
light, sound, creating unique experiences for visitors/
CKyJ’IbI‘ITypr W MHCTannaunu, pearupyoline Ha gBuxeHue,
CBET, 3BYK, CO3/aloLM1e YHUKANbHbIE BrIeYaTAeHUs Ans
nocetutenei

Multifunctionality/ MynbTudyHKUMOHANBbHOCTD

Smart Benches and Kiosks/ YMHble ckameitKn 1 KMOCKM

Rooftop gardens/ Capbl Ha Kpbiwax

The implementation of various behavioral strategies is
possible — from “isolation” to maximum involvement

in social interaction/ Bo3amoxHoCTH peanusauuu
pasfAnyYHbIX CTpATeruii NOBEAEHUS — OT KCAMOU30NALUN»
A0 MAaKCUManbHOIi BKIKYEHHOCTU B COLMaNbHble
B3aUMOLeNCTBUS

Vertical gardens, smart lawns/ BepTukanbHble cagbl,
«YMHbIE» ra3oHbl




lighting levels (evenly distributed light poles support nighttime surveil-
lance), poor functional distribution, the absence of video surveillance, and
unclear boundaries between activity and traffic zones create risks and ne-
cessitate comprehensive modernization based on modern CPTED principles
and digital technologies.

The developed matrix serves as a universal framework for designing
and analyzing courtyard spaces in line with current safety, comfort, and
inclusivity requirements. This matrix can be effectively applied both in
the design of new residential complexes and in the modernization of Sovi-
et-era courtyards, ensuring an integrated approach to safety, comfort, and
urban sustainability in accordance with smart and inclusive city principles
(Table 1).

Conclusion
The findings of this study confirm that the integration of digital technolo-
gies with well-considered architectural and planning solutions represents
an effective contemporary approach to creating a safe and comfortable
urban environment aligned with the smart city concept. Using Almaty as
a case study, it has been demonstrated that the issue of courtyard safety
requires reconsideration in the context of global trends in sustainable
development and technological transformation.

The analysis of international case studies from Masdar City, Songdo, and
Helsinki identified key principles of third-generation CPTED successfully

BaHa Kak NpaKTUYeCKUit UHCTPYMEHT LA apXUTEKTOPOB,
FOPOACKMX NIAHUPOBLLMKOB M MyHULMNANbHBIX OpraHoB. Ee
npuMeHeHue No3BONUT 06eCNeynTb KOMNAEKCHbIA NOf-
X0[, K MPOEKTUPOBAHUIO ABOPOBbLIX MPOCTPAHCTB B AiMaThl
n fpyrux ropogax KasaxcraHa, uHterpupys npunumnsl CPTED
1 uMdpoBsble peleHuns.

B panbHeiiwem npegnonaraercs anpobauus MaTpuLbl
B peasibHbIX MPOEKTax 1 nocnepytoLias oLeHka ee apdek-
TUBHOCTM C TOYKM 3PEHUS NOBbIWEHUSA YPOBHSA Be30nacHo-
CTW M YAOBNETBOPEHHOCTH XuTeneil. Takoi noaxog 6yper
cnocobcTBoBaThH HOPMUPOBAHMIO YCTONYMBOIA, GE30MaCHOM
1 4eN0BEKOOPUEHTUPOBAHHON FOPOACKOI Cpefibl, 0TBeYato-
el CoBpEMeHHbIM Tpe6GoBaHMSM YMHBIX FOPOJ0B.

Jluteparypa

1. xeiiko6c, [l. CMepThb M KM3Hb GONbLINX aMEPUKAHCKUX TOPOJOB. —
Mocksa : HoBoe usgatenscrso, 2011. — 460 c.

2. HolomaH, 0. 3awmiiaeMoe NpoCTPaHCTBO: NpeAoTBpalleH1e
NPeCcTyNHOCTY Yepe3 NPoeKTUPOBaHMe FOPOACKON cpefsl. — Hblo-Mopk :
Macmillan, 1972. - 260 c.

3. Ixeddpw, C. P. NMpeoTepalyeHe NpecTynHoCcTH yepes
NpOeKTMPOBaHMe OKpyxKatollen cpefbl. — besepnu-Xunns : Sage
Publications, 1971. - 220 c.

4. Toneren, X. X., Momopos, C. b., Vicabaes, I'. A. Ponb TpexmepHoii
LMdpOBOI MOAENN FOPOAA B OPraHMU3aLnm KOM(OPTHOI cpepbl

// BectHuk KaslACA. — 2023. - N2 1 (87). — URL: https://doi.
0rg/10.51488/1680-080X/2023.1-12 (nata obpaleHus: 20.05.2025).
5. Tolegen Z., Konbr U., Karzhaubayeva S. u gp. Assessment of Safe
Access to Pedestrian Infrastructure Facilities in the City of Almaty,
Kazakhstan // Civil Engineering and Architecture. — 2023. - Vol. 11, N 1.
- P.351-371. - DOI: https://dx.doi.org/10.13189/cea.2023.110128
6. Tolegen, Z. Z., Issabayev, G. A., Yussupova, A. K. u gp. Architectural
and Compositional Concepts of Environmentally Safe Urban Arrangement
// Civil Engineering and Architecture. - 2022. - Vol. 10, N 3. - P.
1036-1046. — DOI: https://dx.doi.org/10.13189/cea.2022.100320

7. Ceccato, V. The architecture of crime and fear of crime. Research
evidence on lighting, CCTV and CPTED features // Crime and Fear in
Public Places: Towards Safe, Inclusive and Sustainable Cities. — 2020. -
P.38-71. - DOI: 10.4324/9780429352775-4

8. MuxuHbsau, M., Casunn, I'. MpecTynHocTb 1 ee NpefoTBpaLieHmne Yyepes
NpoeKTUpPOBaHUeE OKpyXatoleit cpepbl TpeTbero nokonenus (CPTED)» //
Social Sciences. — 2019. - T. 8, ct. 182. — DOI: 10.3390/s0csci8060182
9. Nuwembaes, M., Kusnbaii, C., Ecenrai, [l., Tneynerosa, I,
PerynupoBaHue BOAHO-TENNOBOIO peXMMa 3eMASAHOMO NONOTHA
LeMmeHTo6eTOHHOII foporu // Geomate. — 2023. — T. 25, N2 111. —

C. 145-152. - DOI: 10.21660/2023.111.4035

adapted to advanced digital infrastructure and local conditions. These
principles include thoughtful spatial zoning, active use of intelligent
monitoring and management systems, the creation of transparent and
observable spaces, and the involvement of residents in the design and
maintenance of the urban environment.

A comparative analysis of new residential complexes in Almaty and
renovated Soviet-era courtyards showed that contemporary developments
demonstrate a higher level of compliance with safety, comfort, and inclu-
sivity criteria due to the implementation of digital tools and functional
zoning. At the same time, updated courtyards still face challenges such
as chaotic parking, the absence of surveillance cameras, and insufficient
consideration of the diverse needs of different user groups.

The developed matrix for the architectural and planning organization
of safe courtyards can be used as a practical tool for architects, urban plan-
ners, and municipal authorities. Its application will enable a comprehen-
sive approach to the design of courtyard spaces in Almaty and other cities
in Kazakhstan, integrating CPTED principles with digital solutions.

Future work will involve piloting the matrix in real projects and
subsequently assessing its effectiveness in improving safety levels and
resident satisfaction. This approach will contribute to the development of
a sustainable, safe, and people-centered urban environment that meets the
contemporary standards of smart cities.
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