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MOJAEJIMPOBAHME TEIIJVIOBBIX IIOTEPH B
HOJA3EMHBIX U HASEMHBIX TPYBOITPOBOJAX JIJIA
TPAHCHHOPTUPOBKU HE®TU U HE®TEINIPOAYKTOB

AHHOTaUMsi: B  paboTe  aHaIW3UpyeTcs  IpodiieMa
OXJIKJICHUS BBICOKOBSI3KOW M BBICOKOMapapuHUCTON HEPTH TpH e
nepekayke 1o  TpyOOmpoOBOAHBIM  CHUCTeMaM. PaccMoTpeHsl
CTalliOHApHbIE W HECTAI[MOHAPHBIE METO/AbI pacuéra TeriooOMeHa
JUIS ABYX THUIIOB MPOKJIAJKU — Ha3zeMHOW U mojzemHoi. ITokazaHo,
KaKk THII TPYyHTa, KIAMAaT M Ka4eCTBO W3OMAIWU BIHUSIIOT Ha
kod(umuenT Termonepenaun. [IpuBeneHsl WHKEHEPHBIC CITOCOOBI
COKpAIIeHUsI TEIUIONOTEPh M MPEICTaBIIeH YHCIICHHBIN TpUMep st
MarucTpaibHOTO He(TenpoBoja. YCTaHOBJIEHA CBS3b MEXIY
TEIUIOBBIMH TTOTEPSIMH, POCTOM THUAPABINYECKOTO COMPOTHBIICHUS U
WHTEHCUBHOCTHIO MapahmHOOTIOKEHUN.

KiroueBbie cJI0BAa: TEIJIONOTEPH, MarucTpabHbII
HedTenmpoBoy, 3arTy0nEéHHAs U HAJ3eMHAs TIPOKIIA/IKa, TEPMUIECKOE
CONPOTHUBJICHWE,  W3OJAIUS  TpyO, OTIOKeHHe  mapaduHa,
BBIYHCITUTEIHHOE MOJICTUPOBAHUE.

Ilepexauka BBICOKOBSI3KMX M OBICTPO 3acCTBHIBAIOLINX HepTEH
CONPOBOXKIACTCS ~ CEPbE3HBIM  BBI3OBOM  —  HMHTEHCHBHBIM
OXJIAXKICHUEM TPaHCHOPTUPYEMOH JKUJIKOCTH. [lanenue
TeMIepaTypsl BEIET K MHOTOKPATHOMY VYBEIWYEHHUIO BSA3KOCTH,
MOBBIILICHNIO THAPABIMYECKUX IOTEPh, OCAXKICHUIO NapauHOB Ha
CTEHKaX M, B KOHEYHOM cCuére, K pOCTy DHEprosaTpaT U yrpo3e
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3aKynopku TpyOwl. CrenoBarenbHO, aJeKBaTHOE MPOTHO3UPOBAHHE
TEIUIOBBIX MOTEPh ISl HA3EMHBIX M 3ariIyOJIEHHBIX TPyOOIPOBOIOB
CTaHOBHTCSl pelarommM (pakTopoM Mpu BEIOOpPE PALMOHATBHOTO
peXUMa OKCIUTyaTallud, KOHCTPYHMPOBAaHHUW CHCTEM o0OrpeBa u
OLICHKE PHEPT O3 (HEKTUBHOCTH.

BenuunHa 0TBOAMMOro Terjia HAMpsIMyO 3aBUCUT OT PAa3HHIIbI
Temmeparyp «HedTh — cpema» ¥ IOJHOTO TEPMHUYECKOTrO
CONPOTUBJICHUS, KOTOPOE CKJIaJbIBACTCS W3 HECKOJBKUX CIIOEB:
KHUJIKOCTb, METAIJI CTEHKH, W3OJSIUOHHOE TIOKPBITHE, a IS
[IOA3EMHOr0 BapuaHta — emé M MaccuB TIpyHTa.  [lns
YCTAaHOBUBIIErOCsl PEeKHMMa TEIUIOBOM OallaHC OTIENBHOro y4acTka
BhIpaXkaeTcs: (hOpMYJIOi:

QTCI‘[J‘l:k' ED'(THe(bTb' TOKp)'L

rie k — koaddunment rtemnonepenaun (Br/(m?K)), D —
HapyXHBIA guamerp TPYOBI, Tueqrm M Togp —TeMITEpaTypbl HeDTH U
okpyxamwmeit cpenasl, L — mmHa yyactka. Kosdduument k
YUUTBIBAET CONPOTUBIICHUS: TEIUIOOTAAYY OT HEPTH K CTEHKE,
TEIUIONPOBOJHOCTh  CTEHKH, H30JIUM, a I IOA3EMHOIO
TpyOompoBoaa — €€ U TEIUIOMPOBOIHOCTH rpyHTa [1].

B 3aBucumoct 0T cmocoba NpPOKIAAKM BBIICISIOT [Ba
MPUHLUIHAAIBHO PAa3HBIX CIIy4das.

HapzemHuble TPpyOONpPOBOABI ONHUPAIOTCS HA 3CTaKagbl HIN
JeXaT MpsMO Ha rpyHTe. TernooOMeH NMPOMCXOOUT B OCHOBHOM C
aTMOC(EepHBIM BO3IYXOM, NMPHUYEM KIIOYEBOE BIIUSHHE OKAa3bIBAIOT
BETEpP, OCAIKU U colHeuHoe n3nydeHue. KoadduuuenT Termnooraaun
HaxoIsIT ¢ ToMmomipio Oe3pasmepHbix kpurepueB (Hyccenpra,
Peitnonbaca, I'pacroda). Ilpm mrmne moMuHHpYeT CcBOOOIHAS
KOHBEKLIMS, @ IPU BETPEe — BBIHY)XIECHHAs, M3-3a KOTOPOH MOTepH
TEI1a Bo3pacTaroT B 3-5 pa3 [2].

Ilox3emHble TPYOGONMPOBOAbI 3aKANBIBAIOT HIDKE TITyOMHBI
npomep3anust (00bryHO 0,8-1,5 ™). C OnmHOH CTOPOHBI, TPYHT
JEUCTBYET KaK TEIUIOU30JISTOp, € APYrOd — €ro TEerIonpoBOAHOCTD
CHJIBHO 3aBHCUT OT BJIQ)KHOCTH: MOKPBIM I'PDYHT IPOBOAMT TEIJIO B
5-10 pa3 uHTEHCHBHEE Ccyxoro. BecHOM MM B JOXIJIMBBIA MEpUOL
MOTEpH TeIUIa PEe3KO yBEMMUMBAIOTCS. Pacuér mpoBoasT mo moxenu



UWIMHAPHUYECKOTO UCTOUYHUKA B TOIOSCKOHEYHOH Cpefie, UCIOb3ys
HKBUBAJICHTHOE 3HAYCHHE TEIIONPOBOIHOCTH TpyHTa Arp [3].

Moaxoapl K  MOAEJMPOBAHMIO:  CTAIMOHAPHbIE U
nepexoHble MPoIecchl.

Hdnst  OONpIIMHCTBA  WHXKEHEPHBIX — 3aJad  JOCTaTOYHO
CTallMOHAPHOMN MOJIENH, MpeAnoaaramnen HEU3MEHHOCTh
Temrepatyp Bo Bpemenn. OHa Xopomio paboraer Ha JJIMHHBIX
TpyOompoBoiax TMpH TOCTOSIHHOM pexkume. OpHako mocie
OCTaHOBKM HAcOCOB, MpPH PE3KOM H3MEHEHHU TIOTOJbI WM Ha
KOPOTKHUX MEPEroHax MPUXOJUTCS YIUTHIBATh HE CTAllMOHAPHOCTD.

UncnenHple MeTonbl (KOHEUHbIE pa3HocTH, makeTsl ANSYS,
COMSOL) pmaroT mpocTpaHCTBEHHO-BPEMEHHOE paclpeseieHne
TeMIIEpaTypsl ¢ y4ETOM:

— 3aBUCHMOCTH  (DM3MYECKUX CBOWCTB He(pTH (BS3KOCTH,
TEIUIOEMKOCTH, TUIOTHOCTH) OT €€ TeMITepaTyphl;

— TEIUIOOOMEHA ¢ TPYHTOM, KOTOPBIH caMm pa3orpeBaercsl WU
OCTBIBAET;

— IUCCUINIALMM ~ MEXaHMYEeCKOM  3Hepruu  (TemwIo  OT
BHYTPCHHETO TPCHUSA);

— (ha30BBIX IIEPEXOI0B IIPU 3aCThIBAHUHU TapaduHOB [4].

Ilpumep. Tlomzemuas Tpyba mmamerpom 530 mm c IIIY-
m3omanueit 50 MM mepekadnBaeT BbIcoKomapaduHucTyio HedTh. Ha
BBIXO/IE HacOCHOM crtanmmu Ttemnepatypa +50 °C, B rpynte +5 °C.
Pacuér nmokaspIBaeT, 4TO 0 TOUKU 3acCThIBaHUSA (IOTEpsI TEKydecTu
Hactynaer npu +15 °C) — mpumepno 35 kM. Ecnm w3omsmus
HAMOKJIa, Teruionorepu Bo3pactaror Ha 40-60%, W KPUTHYECKHA
y49acTOK  cokpamjaercs a0 20 kM — TOrma  HEOOXOOMM
MPOMEKYTOYHBIA MOAOIPEB.

KoHcTpykTOpckHe HW  3KCIUIyaTAIlMOHHbIE  CIIOCOOBI
YMeHbllIeHHsl I0Tephb Tela.

Haubonee neiicTBeHHbIE MEpBI, CIECAYIOLINE:

1. MokpeITHA ¢ HU3KOH  TEIJIONPOBOIHOCTHI)  —
nerononuyperan  (III1Y), skcTpyaupoBaHHBIH HEHONOIUCTUPOI,
MUHBaTa, a’porend. llpum mom3emMHON ykiaake oOs3aTenbHA
THJIPO3AILHTa, nHaue YBIIQXKHEHHAS H30JISLHS Tepsier
3¢ (HeKTUBHOCTE.

2. Cucrema «Tpyb6a B TpyOe» (CIIYyTHHMK) — BHYTPEHHSS
Tpyba ¢ HedThiO, a B KONBIEBOM 3a30pe LUPKYJIUPYET TOpsUHid
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HocuTeNb (Boaa, map, moxorperas HedTh). Ouenb 3¢dexkTHBHO, HO
J0poro.

3. DaexkTpuyeckuii 000rpeB — CaMOPETYIUPYIOMINECS WIIH C
MOCTOSIHHBIM ~ CONPOTHBIICHWEM  KaOenu, 3aKkperiéHHbIe 0]
nzonsiued. OcoOOEHHO TMONIe3HO HAa KOPOTKUX y4yacTKax (JYNMUHTH,
BBIKU/IHBIC IMHAN CKBAYKUH).

4. 3akaaaka TpyObl HH:Ke CE30HHOTO NMPOMep3aHusi — Ha
ryouHe 2-3 M Temreparypa TpyHTa Mo4TH mnocrosHHa (=5-8 °C B
Cpe/Heil monoce), YTO MUHUMU3UPYET CE30HHBIE KOJIeOaHus! MOTEPb.

5. BbI0Op pacxoqHOr0 pe:kMMa — 4YeM BBIIIE CKOPOCTh
MOTOKa, TEM MEHbIIE BpeMs KOHTAaKTa C XOJIOJHOM Cpeloil U TeM
HUKE  TEIUIONOTepPH, HO  3aTO  pacTér  TUAPABIMYECKOE
conportuBieHue. HyxeH onTHMU3almOHHbBIH KOMIIPOMHCC.

6. IlpumMeHeHUEe TEMJOBBIX HACOCOB — OHU YTHIM3UPYIOT
HU3KOIOTEHIAIbHOE TEIIOo YXOISAIIIX razoB
ra3onepeKavyrBalONIiX  arperaToB  HMIM  BOJIBI  OXJIAXKIICHUS
KOMIIPECCOPOB UM HAIpaBIIIIOT €ro Ha IOAOrpeB HePTH (aKTyaJbHO
JUTSI HEOOJTBIITUX TIPOMBICIIOB).

Kak Tenionorepu BeayT K napa@uHOOT/I105KEHHUSIM.

Kak Tonpko HedTh OCTBIBaE€T HUXKE TeMIlepaTypbl Hauaja
kpucrammmm3anuu napaduaoB (THK), Ha crenke TpyOBI ocakmaercs
TBEpbI croil. IlapadwHoBast nry0a, ¢ OfHOW CTOPOHBI, T0OABISIET
TEPMUYECKOE COMPOTUBIIEHNE (CHIDKAET TEIUIONOTEPH), HO C APYTOi
— PE3KO YMEHBILAET >KUBOE CEYCHUE U MPOIYCKHYI CIOCOOHOCTb.
Co BpeMeHEM OTJIOKEHMSI HapacTaroT, M I COXPAaHEHUs pacxona
INPUXOAUTCS IOBBILIATH MAABJICHUE, 4YTO YPEBATO aBapUIHBIMU
OCTaHOBKaMH. TerioBoe MOAEIMPOBAHUE IO3BOJISIET ONPEAETUTH
30HY HanOosee MHTEHCUBHOTO apadnHO00pa30BaHMs — OOBIYHO 3TO
10-30 kM oT HacocHO# cTaHnuy, T1e HePTh ocThiBaeT 10 30-40 °C —
1 3aIJJaHAPOBATh PETYIPHYIO OUUCTKY [S].

PacyérHblii mpumep A8l YCJOBHOIO MArHMCTPaJbHOIO
HedTenpoBoaa.

Hano: tpyba 0720 mm, mmHa 120 kM, [TITY -u3omsamus 40 M.
Hedrb: Bsskocts 50 c¢Ct mpu 20 °C m 10 cCt npu 50 °C,
reroéMiocts 2,1 kJx/(kr-K), mioraocts 870 xr/m?, pacxon 3000
M*/4.

*HazemHas npoknazaka (yero, sozayx +20 °C, Berep 2 m/c).*
Jluneitnsie norepu Temina ~35 kBt/km. Temneparypa magaer Ha 0,8
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°C kaxgpie 10 km. Ha Bxozge +55 °C, Ha Brixome +43 °C. Bsaskoctb
noguumaerca ¢ 8 A0 22 cCr, TuApaBIWYECKOE COIMPOTUBIICHUE
pactér Ha 25%. Ecnu 061 Temneparypa ynana Huwke +35 °C (3uMHUiHA
ClieHapuii), Bs3kocTh jocturia Obl 60 cCt, a CONpPOTUBIICHUE
BBIPOCIIO OBl OoJiee 4YeM BJIBOE, MOTPEOOBAaB MOAbEMA JABJICHUS
HacocoB Ha 30-40%.

Hoosemnas npoxnaoka 6 cyxom necke (Arp=0,5Arp=0,5
Br/(M'K)) cHmwxkaer morepum Termia Ha 40% TO CpaBHEHHIO C
Ha3eMHOW MpU BeTpe 5 M/C, HO OKa3bIBACTCS XYXKE HA3eMHOH B
mTwib Ha 20%. Camplii TUIOXOH BapHaHT — BIAXKHas TJIUHA
(Arp=2,0Arp=2,0 Bt/(M‘K)), rme Temjomorepu MOTyT Jaxe
MPEBBIIATH HA3EMHBIE.

OcHoBHbBIE BBIBO/IBI.

1. BenuuuHa TEIUIOBBIX TOTEPh B HEPTEPOIAYKTOIPOBOAAX
OmpesiesieTcss TUIOM — TPOKIAAKH, (QH3MYECKUMHU CBOWCTBAMH
IPYHTA, TIOTOJHBIMU YCJIIOBHSIMU M KaY€CTBOM TEIUIOM30JSIUU. [Ipu
OIMHAKOBOW M3OJIIMA 3WMHHE IOTEpH MOTYyT OBITh B 2-3 pasa
BBIIIIC JIETHUX.

2. JIns  TEeKyIIUX HMHXEHEPHBIX OICHOK IPHMEHSIOTCS
CTallMOHApHBIE MOJENH; ITYCKOBBIE, OCTAHOBOYHBIE U aBapHilHBIC
PEXUMBI TPeOYIOT HECTAIMOHAPHOTO YHCIEHHOTO0 MOJEIHPOBAHUS
(ANSYS, COMSOL, OpenFOAM).

3. CHwxkeHHMsS TMOTepPT Telia JOOWBAIOTCS —YBETUYCHUEM
TONMMUHBI  TUAPOPOOHOH M3oMsSAIHMH, 3arayOlieHHeM B 30HY
MIOCTOSIHHBIX ~ TEMIepaTyp TpYyHTa, WCIOJIB30BAHUEM TPEIOIIHX
kalernelt WM CIyTHUKA, a TAKXKE ONTHUMHU3AINEN pacxofa.

4. CoBMECTHBIi THAPABIMKO-TEIUIOBOM pacdér MO3BOJISAET
HaydHO O0OOCHOBaTh MHHUMAIBHO JIONMYCTUMYIO TEMIIepaTypy
TepeKaydKu, HEOOXOAWMOCTh  YCTAaHOBKM  IPOMEKYTOYHBIX
MojiorpeBaTened W IMepUOANYHOCTh OYUCTKH OT MapaduHa — YTO
BeIET K CHWKEHHIO DHEPronoTpedJeHHs H  IPeOoTBPAIICHUIO
aBapuil.

Cnucok ucnoib306aHHbIX UCHOYHUKOS U JIUMEPAMYPbL:

[1] bproxanos O.H., Menuk-Apakensa A.T. OcHoBbI
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[2] Kyratenamze C.C. OcHOBBI Teopuu TermiooOMeHa. — M.:
Atommzpgar, 1979. —416 c.
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TYPES OF RESIDENTIAL DEVELOPMENT AND THEIR
IMPACT ON THE EVERYDAY LIFE OF THE CITY AND
RESIDENTS

Abstract: this work examines four principal categories of
residential planning: perimeter (block), linear (row), open
(microdistrict), and combined (mixed). The selected planning type
directly influences the municipal budget, ecological situation, and
living standards. A well-balanced solution for large urban areas
involves perimeter block and mixed layouts with regulated density.

Keywords: development morphology, block planning, row
housing,  microdistrict, = mixed-use  development,  density,
infrastructure costs.

Any city is composed of zones built according to specific
patterns:. The chosen morphology affects everyday routines — travel
time to a grocery store, evening safety, utility expenses. This paper
aims to classify primary development forms, assess their advantages
and drawbacks for urban life, and offer context-dependent
recommendations.

The methodological foundation includes a review of urban
planning literature [3], a comparative study of Russian and foreign
residential areas, and open statistics on transport performance and
infrastructure spending. Four core types have been distinguished.

Let’s start with 1. Perimeter (Block) Development. Buildings
create a closed or partly closed perimeter along streets, leaving an
interior courtyard or small communal area. Typical for historic
European cities and pre-revolutionary Russian towns.

Strengths: High residential density (efficient land utilisation).
Short walking distances to amenities. Natural surveillance ("eyes on
the street™) thanks to windows facing both streets and courtyards.
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Low per-capita cost of utility networks. Effective shielding from
wind and traffic noise. Weaknesses: Limited sunlight on
groundfloors and inside courtyards. Insufficient large green spaces.
Complicated car parking.

The next type is 2. Row (Linear) Development.

Dwellings are placed in extended parallel rows with open
gaps. Common in workers' settlements and socialist towns from the
1920s-1950s.

Strengths: Good solar exposure for all units. Straightforward
and inexpensive design. Easy parking placement along building ends.

Weaknesses: Poor spatial efficiency — large gaps increase
distances to services. High per-capita length of roads and utilities
(costly maintenance). No enclosed courtyards — strong wind drafts.
Weak community interaction (“passage yards"). Elevated noise
levels at building edges (acoustic tunnel effect).

The next type is 3. Microdistrict (Free / Open) Development.

Tower blocks or long panel buildings freely distributed across
large zones (1950s-1980s). Extensive lawns, driveways,
playgrounds. Characteristic of post-Soviet dormitory suburbs.

Strengths: Excellent sunlight penetration and greenery.
Convenient parking and playground placement. Low construction
costs due to industrial methods. Weaknesses (critical for daily life):
Very long internal road and utility networks — high maintenance
expenses (local budget or housing tariffs). Poor walkability — shops
or stops often 500-1000 m away, forcing car use even for small
errands. Absence of "eyes on the street" — poor courtyard visibility,
increased theft and vandalism [1]. Monotonous environment,
difficult navigation (few landmarks). Inefficient public transport (low
route density, long intervals). High noise from nearby highways (ho
blocking blocks). Snowdrifts and wind problems in winter.

The next type is 4. Mixed Development.

A hybrid of different patterns within one block or district:
perimeter building along street lines plus freestanding towers or row
elements inside courtyards. Used in contemporary urban projects
(block rehabilitation, "residential quarter" programmes).

Strengths: Balance between density, sunlight access, and
infrastructure savings. Enclosed street front provides noise/wind
protection; inner towers supply sunlight deeper in the block. Walking
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distance to shops and stops (dense street network). Diverse
environment — easier orientation, more pleasant living. Reduced
budget burden compared to pure microdistrict schemes [2].

Weaknesses: More complex and costly design (custom
solutions). Requires strict control of building parameters (height,
setbacks), often ignored by developers. Potential conflicts between
semi-private and public spaces.

Let's move on to the analysis. Block and mixed layouts
achieve the highest population densities — 250-400 and 200-350
persons/ha, respectively. Microdistrict yields the lowest density
(100-200 persons/ha), which encourages car dependency even for
short journeys [5].

In terms of infrastructure economy, block and mixed are most
efficient; microdistrict consumes 2-3 times more network metres per
person. Walking accessibility: block and mixed offer a stop within 5
minutes (connected small-block network, see Lynch [4]);
microdistrict requires 10-15 minutes. Safety and wind protection are
best in block and mixed layouts.

Final conclusion: Block is optimal for budget efficiency and
safety but lacks sunlight. Microdistrict provides good insolation and
greenery but is expensive and car-dependent. Mixed represents a
reasonable compromise. For historic cores, block remains preferable.
For new peripheral housing areas, mixed is most suitable. Row
should be limited to small settlements. Pure microdistrict creates
high expenditures, car reliance, and poor safety. When planning new
territories, pure microdistrict and row patterns should be avoided.
The most beneficial solution for the municipal budget and residents'
daily comfort is block or mixed development.
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HNCCIEAOBAHUE MACCOOBMEHHBIX
XAPAKTEPUCTUK KOMBUHUPOBAHHBIX HACAOK:
CIIUPAJIBHO-ITPU3MATHUYECKHUX U KOJIEL ITAJLJIS

AHHOTaNuUsA: B dTOU paboTe si cpaBHHJIA J[BAa TWUIA HACAJIOK
JUIE  KOJIOHH: COBPEMCHHYIO  CIUPAIBHO-TIPU3MATHYECKYI0 H
Kiaccnueckue konbla [lamis. S npoananmsupoBana UX reOMETPUIO,
THJIPABIIMYECKOE CONPOTHBIICHUE, CKOPOCTh 3axJIEObIBaHUS H
MaccooOMeHHBIE XapakTepucTuku. (OKaszajoch, YTO CHUPATBHO-
nmpu3MaTHUecKas Hacajka Ojarojmapsi CupaabHOH (opMe co3maért
LHEeHTpOOSKHBIH d(dekr, Jydine cmadyuBaeTcs W Ja€T MeEHbIIEe

COIIPOTHBJICHHE.
KiroueBble cj0oBa: HacaJodyHble KONOHHBI, Koibma Ilammis,
CITHpabHO-TIpH3MaTHICeCKas HacaJKa, MaccooOMEH,

ruapaBIndeckoe conporusienne, BOTT.

B ammaparax Ui KOHTaKkTa ra3a M JKMIKOCTH 4YacTo
UCIOJIB3YIOT HeperyispHele Hacagkyd. OCHOBHBIE NIPUYMHBI HX
LIMPOKOT0 PACIPOCTPAHEHUSI — OTHOCUTENIBHO HU3KAs CTOUMOCTH U
MPOCTOTA 3aChIIKM B KOJOHHY. Jloaroe BpeMsl OTPacieBbIM
CTaHIApTOM cuuTamuch Kosbua Ilams, oTHOcsmMecs K Hacaakam
BTOPOro nokoneHus. OAHaKo B IOCAEAHUE ropl ObUTH pa3paboTaHbl
KOMOMHHMPOBAaHHBIE  KOHCTPYKLUMH,  HampuMep  CIUpPajbHO-
npHU3MaTHYECKue 3iieMeHThl. COorylacHO MMEIOIIMMCS TaHHBIM, OHH
CIOCOOCTBYIOT 0o0Jiee HMHTEHCUBHOMY OOHOBJICHHIO ITOBEPXHOCTH
KOHTaKTa (a3 ¥ yMeHbIIAIOT 3 QeKT oceBoro nepememnBanus [1, c.
215].

B xuMudeckod TEXHOJOTMM HacagKkaMH Ha3bIBAlOT Tea
pa3nuuHoil (OpMBI, 3arpykaemMble B KOJIOHHBIC almnapaTbl, Ha
CMOYEHHON IOBEPXHOCTH  KOTOPBIX  IPOUCXOIAT  MPOLECCHI
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MaccolepeHoca MEKIy ra3oM (mapoM) W KHAKOCThIO. [ JlaBHOE
MPEUMYIIECTBO HACAJOYHBIX KOJOHH — BO3MOXHOCTH CO3JIaHHS
3HAUUTEIILHOW IOBEPXHOCTH KOHTakTa ()a3 B OTHOCHTEIHHO
HEOOJIBIIOM 00BEME.

[To cnocoOy ykiaaku Bce HACAIKH JISIATCS HA JBa OCHOBHBIX
THUIIA!

1. Perymspubie (CTPYKTYPHUPOBAaHHBIC) HACATKA — DJIEMEHTHI
pacronararorcs B arapare YHOPSI0YEHHO, o0pasys
CTPYKTYpHpOBaHHbIE KaHajbl. K 3TOMy THIy OTHOCSTCSI XOpJOBHIE,
0JIOYHBIC U KOJIBIICBBIC HACAJIKH ITPH MIPABUIILHON YKIIAJIKE.

2. Heperymspuple (HacbIllHBIE) HACaAKA — DJIEMEHTHI
3aCBHINAIOTCS B KOJIOHHY OecnopsaouHo. K HeperynspHbIM HacaakaM
orHocAT Komblia Pammra, xonbna Ilans, cnupamu DeHcke u
TPEXTPaHHYI0 CIHPATHHO-TIPU3MATHYECKYIO Hacaiky (Hacaaka
JleBuHa).

Wzydaemas B maHHOW paboTe CHUpabHO-TIPU3MATHYECKas
HacaJka OTHOCHTCA KO BTOPOMY THITy W TIpeIHa3HAaueHa I
WCIIONIB30BaHMS B KOJOHHAX OTHOCHUTEIBHO HEOOJBIIOro JAUaMeTpa
(06BraHO 10 100-200 MM).

Lenbto maHHON pabOThI SBISACTCS TEOPETUYECKOE CpaBHEHUE
MacCOOOMEHHBIX  XapaKTePUCTHUK  CIHPAIBbHO-TIPH3MATHIECKON
Hacaaku u komer| llams Ha ocHOBe aHanmm3a OITyOJIMKOBaHHBIX
THUAPOAMHAMHIYECKIX MOJIENIel M TEOMETPUUYECKIX MapaMeTPOB.

Kompria Ilanms mpenctaBisioT co0OM  MMIMHIPHYECKUEC
o0eJaiiki C BBINITAMIIOBAHHBIMA OKHAMH W OTOTHYTBHIMH BHYTPH
sI3pIIKaMu. THITOBBIE pa3Mephl: auaMeTpsl 25, 38 u 50 mm. Y nenpHas
moBepxHoCcTh (a) coctaBmsger 110-220 m?*/mM?, a moist cBOOOAHOTO
obnema (g) Haxomutcs B quamnasone 0,92-0,95 [2, c. 296].

CrmpanbHO-TIpU3MaTHyYecKas Hacajaka COCTOUT u3
CKPYYeHHBIX BHUHTOBBIX JIGHT, JOMNOJHEHHBIX BHYTPEHHUMHU
nmpu3MaTHUecKkuMu pedpamu. CrmpanbHasi 4acTh oOecredrnBaeT
TAHTEHIIMABHOE JIBIDKEHWE TI0TOKAa, a TPU3MBI  00pas3yroT
MHO)KECTBO MENKHX KaHAaJOB. 3HAYEHUS Y/ACIBbHON MOBEPXHOCTH —
180-250 m?/m3, monst ceobomHoro oorema — 0,88-0,93. Heckonbko
MEHBIINH  CBOOONHBIA  OOBEM  KOMIIEHCHUPYETCS  BBICOKOH
M3BHIIMCTOCTBIO CTPYKTYPBI.

B xombrax Ilanst >KMaKoCTh yAep>KMBaeTcss B OCHOBHOM B
VIJIOBBIX 30HAaX MEXKJIYy S3bIYKAMA W CTEHKOH LWIMHIApA, YTO
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MPUBOJIUT K OOpPa30BaHUIO «MEPTBBIX» 30H C HU3KOH CKOPOCTHIO
oOHOBIIcHUs. B crnupanbHO-IpU3MaTUYECKON Hacajke Onaromaps
HENPEPHIBHOMY  HM3MCHCHUIO KPWUBU3HBI  KaHAJIOB  BO3HHMKAET
HEHTPOOSKHBIH  APQPEKT, KOTOPBIA OTTECHSECT IKUAKOCTh K
nepudeprn U o0ecreunBaeT ee mocieayolee nepepacipeneicHue
MEKIy  COUpaJibl0 ®  pedpamu. Oto  co3gaer  3hdekT
CaMOOOHOBJICHUS IIJICHKH, YTO OCOOCHHO Ba)KHO IS IPOIIECCOB C
BBICOKMM I ((y3NOHHBIM COMPOTHBIICHHEM B XHIKOW ¢aze [3, c.
504].

I'maponrHamMuyeckoe CpaBHEHUE:

1. [lepenan narieHus Ha equHUIy BeIcOTHI (AP/H).

st xoneny ITanms mepeman aBlIEHUS CUMTAETCS YMEPEHHBIM
M3-32 PE3KMX M3MCHEHHUU HAmpaBJICHHs Ta30BOI0 IMOTOKA B 30HAX
OKOH. [IJis criupaibHO-NIPU3MATHYECKOW HACaIKK Mepernas JIaBicHus
npuMepHO Ha 15-25% HIKE, MOCKONBKY CIHpaibHas TeOMETpHUs
obecrieunBaer Ooee IIIaBHOE JBMKECHHE T'a3a U JKUJKOCTH, CHUKas
conpotuBieHue Gopmbl. [Ipu BEICOKHX HArpy3kax Mo HJIKOCTH 3TO
MIPEUMYIIECTBO CTAHOBUTCS O0Jiee BBIPAKEHHBIM.

2. CKOpoCTh 3axJIeOBIBAHUS.

Jns cniupanbHO-TIpU3MaTHYECKONW HAcaJKU 3TOT MapaMeTp Ha
10-15% Bblle MO CpaBHEHUIO ¢ KOJblaMH [layis aHaJIOrHYHOTO
pasMmepa. OTO pa3nmuuue OOBSICHAETCS MEHBITUM JIOKaJIbHBIM
yAep)KaHUEM JKHIIKOCTH U Oonee 3¢ (EeKTUBHBIM €€ APSHHUPOBAHUEM
10 CITUPAITbHBIM KaHaBKaM.

3. Y aepxuBaromias CrtocOOHOCTH 10 KUIKOCTH.

B xompmax Ilams oOmee ynmepkaHue OKHIKOCTH B
3HAYNUTENFHOW CTENEHH OIPENeNsIeTCs CTATUIECKUM YAEpKaHUEM B
3aCTOMHBIX 30HaX. B  cOoupalbHO-IPU3MAaTUYECKOW  Hacaake
JOMUHUPYET TUHAMHYECKOE TUICHOYHOE TEYEHHE IO CIUPAIH, YTO
CHIDKAET JIONI0 CTATHYECKOTO YIEP)KaHUS U yBEIHMYNBAET aKTUBHYIO
MTOBEPXHOCTh MacCOIEepPeHOca.

AHann3 MacCOOOMEHHBIX XapaKTEPUCTHK:

1. DddexTrBHAS yAENbHAS TOBEPXHOCTh KOHTAKTA.

Husa xonen Ilans orHomeHne 3pQeKTHBHON MOBEPXHOCTH K
reomerpuieckoil 00braHO coctaBisier 0,60-0,80 m3-3a HemomHOTro
CMadvBaHUs. B crimpanbHO-IpU3MaTHYECKON HACAJKe HEellpephIBHBIC
CIupaybHbIe KaHaJbl CIOCOOCTBYIOT Ooree BBICOKOU
CMa4rBaeMOCTH; PACUETHOE 3HAUCHHUE STOI'0 OTHOIICHUS COCTABIISIET
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0,82 mo cpasaenuto ¢ 0,65 must xoner lans [4, c. 69].

2. Koadumnument Mmaccootnaun B UKo Qase.

LeHTpoOEXKHbIE CHIBI, BO3HUKAIOIIME IPH JBWKEHUH 10
BUHTOBOW JIMHUW B CNIHPaJbHO-TIPU3MATHYECKON HAacalKe, CO3IaroT
TypOyIU3alUio  MOBEPXHOCTH. JTO  TO3BOJSIET  YBEIHYHTh
KO3(QUIMEHT MaccooTnayn B kuakod ¢aze Ha 10-20% 1o
cpaBHeHHI0O ¢  kombiiamu  [lams.  IlpusmaTtmueckue  pebOpa
JIOTIOTHUTENBHO Pa3pyIIaloT JJAMHHAPHBIE TTIOJICIION.

3. KoadpunmenT MaccooTiaun B ra30Boi dase.

B kombrax [Nans TypOynu3anms ra30Boro mNoToKa MpOUCXOAUT
3a CYeT OTPBIBHOTO 00TeKaHMs OKOH. CIUpajbHO-TIPU3MAaTHYECKas]
HAcaJIKa BBI3bIBAET 3aKPYTKY ITOTOKA, YTO YBEIUUMUBACT pPajHalibHbIC
IPaJUeHThl CKOPOCTH T'a3a U MOBBIIIAeT KOA()(OUIIMEHT MAaCCOOTIauU
B ra3oBoii ¢ase npumepHo Ha 15%.

4. Bricora, 3KkBUBaJIeHTHas TeopeTryueckoi Tapenke (BOTT).

Ha ocHoBe MMerOImMXcsi SMIUPUYECKUX JAHHBIX JIJISI KOJIell
[Mansg mumamerpom 38 MM BOITT cocraBmser 0,4-0,6 ™. s
CHHUPATbHO-TIPU3MATHYECKOM HAacaIKyd aHAIOTUYHOTO pa3Mmepa 3TO
3HavyeHue paBHo 0,3-0,45 M, 9TO COOTBETCTBYET CHWKECHHUIO Ha 25-
30%. Oto ymydmieHHE OOBSACHSIETCS YMEHBIIEHHEM OOpaTHOTO
OCEBOT0 TIEpEMENIMBAaHUA W 0ojee PaBHOMEPHBIMH pPagralbHBIMUA
poIISIMI KOHIIEHTpAaIui [5, c. 68].

CrnupanpHO-TIpU3MaTAYeCcKasi HacaJka WMeeT CIeAyIOe
MPEeNMYINeCTBa: TMOBBINIEHHAS J((PEKTHBHOCTh pa3fefieHusl Ha
€IMHUILY BBICOTHI, OOliee HU3KOE THAPABIMYECKOE COMPOTHUBIICHHE,
MEHbINIasi YyBCTBUTEIHHOCTh K HEPABHOMEPHOCTH pAaCIIpeeIeHuUs
KUAKOCTH W yCTOWYMBOCTH K  3arps3HEHUsSM  Omaromaps
CaMOOUHUIIAIIIEMYCS  CHUPaIbHOMY JABIDKEHUIO. OrpaHudeHus
BKJIFOUYAIOT 00Jiee BBICOKYI) CTOMMOCTH M3TOTOBJIEHHS, BO3MOXKHYIO
MEeXaHW4YeCKyIo e opMaIliio Py OYeHb BBICOKUX HArpy3kax (XOTs
Y MEHBIIIYIO, 9YeM Yy TOHKOCTEHHBIX KoJjerl [lans), a Takke HeCKOIBKO
MEHBIINK  CBOOOAHBIH  00BeM, TpeOYWIUH  THIATEIHHOTO
MTPOEKTUPOBAHUS KOJIOHHBL.

Konpua Ilams  xapakTepusyloTcs  XOpPOLIO  HU3YyUYECHHOU
KOHCTPYKILIMEH, HU3KOM CTOMMOCTBIO M IIMPOKOH AOCTymHOCThIO. K
UX HENOCTaTKaM OTHOCATCS BBIPAKEHHOE KaHa000pa3oBaHHE IpU
OONBIINX JUaMeTpax U y3KUi Iuana3oH padourx Harpy3oK.

CHmxenue nepenaga nasieHus Ha 20% npu coxpaHEHUU
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3¢ (GEKTUBHOCTH Ppa3[eieHus] MO3BOMSET YMEHBIINTh 3aTpaThl Ha
KomIpeccop Wiu BeHTWIsATOop Ha 12-17%. PacueTHoe yBenmudeHue
CTOMMOCTH CIHPAIBHO-IPU3MATHYECKON HACAJKH MO CPaBHEHUIO C
konbllamu [lans w3 Toro ke Marepuaia cocramisier 40-60%.
OxugaeMblii CPOK OKYNAaeMOCTH /sl KOJIOHH TuameTpom Oonee 1 M
MIpH HENPEPHIBHOW 3KCILTyaTalluy cocTanisier 1-2 roxa.

JaHHBIA TEOPETUUYECKUI aHaIM3 MMOKAa3bIBAET, YTO CIUPAIbHO-
npu3MaTHUecKas HacaJka MNPeBOCXOAUT Kombla [lams 1o
HECKOJIbKUM KITFOUEBBIM MoKa3aTensaM MaccoOOMEHHOM
¢ ¢ekTuBHOCTH:  Oomee  Bbicokass  d(hdexTuBHAs  yAenbHas
MOBEPXHOCTh, YAyYIlIeHHbIE KO3()PHUIMEHTH MACCOOTIAYH B KHIKOH
W ra3oBod (aszax, a TakKe MeEHbIIas BBICOTA, SKBHBaJCHTHAS
TeopeTndeckoil Tapenke. CrnmpanbHas TE€OMETPHUS  YCHUIIMBAET
pajMaiibHOE TepeMeluBaHie M CHUKAeT Tepernaj] JaBiIeHHs, YTO
Jenaer 3Ty HacaaKy TPHUBJIEKATENbHONH I MOJEPHHU3AINU
CYIIECTBYIOIINX KOJIOHH 17§ MPOCKTHPOBAHHS
BBICOKOIPOM3BOAMTENBHBIX ~ amnmapaToB. [eM  He  MeEHee,
9KOHOMHYECKHE (HDaKTOPhI M JOCTYIMHOCTH MPOAOIDKAIOT OMPEIENATh
BbIOOp Komer [lams st MeHee OTBETCTBEHHBIX TEXHOJIOT'HYECKHX
TporeccoB. J{jsi TOYHON ONTHMH3ANNY CIHPATBHO-TIPU3MATHIECKUX
KOHCTPYKIIUH  PEKOMEHJyeTCs  JajbHeillliee  MOJEIUpPOBaHUE
METOJ0M BBEIYHCIHTENbHOU TuaponnHaMuku (CFD).
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BbIBOP PoE-CIVIMTTEPOB JJIAA JIOKAJIBHBIX
BBIYMCJUTEJBHBIX CETEH C IOMOIIBIO
KOMILIEKCHBIX ITIOKA3ATEJIEM KAUECTBA

AHHOTAUMSA: B CTaTb€ MPOBEJIEH CPABHUTEIbHBINA aHaU3
POE-cimuTTepoB Ha OCHOBE pPE3yNbTaTOB KOMIUIEKCHOTO aHaJW3a,
BKITIOYAIONIETO pacuer apu(METHYECKOr0 M T'€OMETPHYECKOro
rmokasaterneil kadectBa. lIpeacraBieHbl quarpamMMbl pacrpeeneHus
KOMILUIEKCHBIX TTOKa3aTelieil KadecTBa, KOTOPhIE Nal0T BO3MOXKHOCTH
MIPOBOIUTH CPaBHEHHWE W PAHXUPOBAHHE YCTPOMCTB COTJACHO WX
TEXHUYECKUM TapamMerpaM M BBIOMpaTh Hambomee 3(hQeKTHBHEBIC
MOJIENHY ISl JTydiero (yHKIIMOHUPOBAHUS CeTel dJeKTPONUTAHUS U
nepeaadn JaHHBIX.

KiioueBble ci10Ba: TOKaIbHBIE BEIUNCIUTENbHEBIE ceTH, POE-
CIUTUTTEPBI, TEXHWYECKHE IapaMeTphl, CPaBHUTEIbHBIA aHAIN3,
KOMILUIEKCHBIE TTOKa3aTelld KadecTBa, apu(QMEeTHIECKUN MOKa3aTelhb
KadecTBa, TEOMETPHYECKHI IMOKa3aTelb KadecTBa, AWArpaMMBI
pacnpenenennst monenerr POE-ciummtTepos.

B  Hacrosmee Bpems ~ Oombmnas  YacTh  JIOKAJIBbHBIX
BBIYHCIIUTENBHBIX CETEeH, B YaCTHOCTH CHUCTEMBI BHUICOHAOIIONCHHS,
crpoutcss Ha ©Oasze Ttexnonoruu POE (Power over Ethernet),
JOMUHHPYIOIIEH IO CBOMM IIOKa3aTeNsM Iepel TPaJUIMOHHBIMU
CXeMaMH DPa3JeNbHOr0 MOAKIIOUEHUS NMUTAHUS W JaHHBIX. OJHAKO
He Bce OKOHeuyHble ycrpoicrBa (IP-kamepsl, Towkm JocTyma,
tenedponsl VOIP wm np.), it (QyHKIMOHUPOBAHUS KOTOPBIX
TpeOyercs Kak OJIJISKTPONMTaHME, TaK W Tepenada WHQopmaimy,
MOAJEP)KUBAIOT cTaHAapT POE, mostomy sl MX MOAKIIOYEHHUS K
ceth  npuMeHsloTcs  POE-crumatTepbl,  KOTOpbIE — pa3densiorT
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MOCTyMalollee M0 OHOMY KaOento MUTaHUe W JaHHbBIC, BHIBOIS UX
Ha JiBa OTHAENBHBIX pa3bema: RJ-45 u pazvem murtanums [1]. Cxema,
JEMOHCTPUPYIOIIAs IPUHIUIT Pa0OTHl JaAHHBIX YCTPOKMCTB, MOKa3aHa
Ha pucyHke 1.

Mwutaxue
PoE Splitter

DaHHbie + NUTaHue

aHHble

PoE kommyTaTtop YcTpoicTBO 663 Nnogaepkn
nuTtanua no PoE

Pucynok 1 — Ipunun paborsr POE-crumntrepa

CrnencTBUeM WCIONB30BAHHUS JTAHHBIX CILTUTTEPOB SIBIISETCS
OTCYTCTBHE HEOOXOJMUMOCTH TPOKIAJBIBAHUS  JOIMOIHUTEIBHBIX
Kabemell K MeCTy VYCTaHOBKHM OOOPYIOBaHUS, BO3MOXKHOCTH
HCIIONIB30BaHUS yCTapeBIIero ooopymoBanus 0e3 cranmapra POE, a
TaKXKe CIIOCOOHOCTh CIUIMTTEpPA IMOHMKATH BXOMHOE HAIPSDKEHUE IO
HEO0O0XOANMOr0o KOHEYHOMY YCTPOWUCTBY 3HAUCHHSI.

Ha cerognsmHuii JeHb MOKYyNaTelb CTAJKUBACTCS C
OOJBIIMM KOJIMYECTBOM IIPEACTABICHHBIX Ha PBIHKE Mojeneh POE-
CIUTUTTEPOB, KaXkaash U3 KOTOPHIX 00JafaeT cOOCTBEHHBIM HaOOpOM
TEXHUYECKUX MMapaMeTpoB W CTOMMOCTHIO. B pe3ymbrare BO3HHKaeT
CIIO)KHOCTh C BBIOOPOM ONTHMAJBFHOTO YCTPOWCTBA, CIIOCOOHOTO B
[IOJIHOM Me€pe COOTBETCTBOBATh YCIOBHIM KOHKPETHOU 3aaUu.

J1s  MakcMMalmbHOrO OOJerdeHUs OTOM 3aJadyd  MOXKHO
WCIIONB30BaTh ~ KOMIUJIGKCHBIH ~ METOZ]  OLEHKH  TEeXHUYECKHX
xapaktepuctuk POE-crumuTTepoB ¢ nmanpHEHIIMM — CpaBHEHHEM
MONTyYeHHBIX ~ 3HaYeHWW. JlaHHBIH MeTox  TpeaycMaTpHBaeT
MpUMEHEHNE apU(PMETHIECKOr0 W TEOMETPUYECKOro IOKa3aTenei
KauecTBa, KOTOpbIe  TIOKAa3aJd  CBOK  NPUMEHHMOCTh H
a¢exTuBHOCT Ha MpakTuke [2, 3]:
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(1)

2

e Ku i — HOpMHPOBAHHBIH i-# €THHIYHBIN [TOKa3aTelNb;

OlHj — HOPMUPOBAHHBINA KO((DUITHEHT, XapaKTepu3yoLIui Bec
(3HAYMMOCTh, BXKHOCTb) I-r0 €AMHHUYHOTO TIOKA3aTells;

M — KONMYECTBO EIUHUYHBIX IIOKA3aTelei, MPHUHATHIX BO
BHHUMaHUE.

st mpoBenenns aHanm3a ObuTH BRIOpaHbl 10 momeneii POE-
CILUTUTTEPOB, BBIMYCKAEMbIX pa3invHbiMH KoMmmaHusmu: TP-Link TL-
POE10R, PLANET POE-152S, Ubiquiti Instant 802.3af Adapter,
PoE Splitter/2, EW-PD101F-AF, PoESP-0124W, OPL-POE-
SP802.af-RJ45-48/12V, OPL-POE-SP802.3at-5V5A-1-DC, IP05S,
PoE Splitter/G2. 3a enunHu4HBIE TOKa3aTeaM OBUIM B3ATHI IEBITH
HanOojiee 3HAYMMBIX TEXHHUYECKHX XapaKTEPUCTHK (TapaMeTpoB):
cragmapt POE, komndyecTBO BapuaHTOB 3HAYEHHS BBIXOJHOTO
HampsDKeHUs, MaKCMMalbHas  MOIIHOCTh, MHHUMAJbHAas W
MaKcUMajbHas pabodme TemIepaTypbl, JINHA, IIMPHUHA, BHICOTA H
Macca.

[ns  mpoBeneHUsT OLEHKM KOMIUIEKCHBIX — IOKa3aTenen
kadectBa  POE-crmutrepoB  HEOOXOAWMO  TOATOTOBUTH |
mpeoOpa3zoBaTh WMCXOAHBIE JaHHBIE, ISl Yero CIEAYeT BBITOIHHUTH
CIIeIyIoNIe AEWCTBUA: TIPOBECTH MPEoOpa3OBaHUE MapaMeTPOB,
BBIP2YKEHHBIX HECKOJHKAMH YHCIIOBHIMH 3HAUCHUSMH (IHAIIa30HBI
MapaMeTpoB, rabapUTHBIE pa3Mephl), B IMapaMeTpbl, BhIPaKEHHBIC
OJTHUM 3HAa4YeHHEM; ONPEAETUTh YHCICHHbIC 3HAYEHUS MapaMeTpoB,
[0 KOTOPBIM HMH(OpMaIus OTCYTCTBYET; BBHIOPATh ONTHMANBHBIE W
KPUTHYECKUE 3HAYCHUS MapaMeTPOB Il HOPMUPOBAHUS; HA3HAYNTH
napamerpaM Ko3(hGUIMEHTH 3HAYUMOCTH; IPOBECTH HOPMHUPOBaHUE
K03(h(pUIIMEHTOB 3HAYMMOCTH U TapameTpoB [3].

Pe3ynbTaThl pacueroB mokasaTenedl KauyecTBa, MPOBEICHHBIC
o gopmynam (1) u (2) AN KaXKIOTO YCUIUTENS, MIPEACTABICHBI Ha
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pucyHke 2 u 3.

Apudmernyeckuii nokazarejb Ka4ecrsa

<
% K
Q)%

Pucynok 2 — Pacnipenenenue KOMITIEKCHBIX apU(pMETHIECKIX
rokaszareneii kagectsa POE-crmuTTepoB

07 I'eomeTpuyeckuii mokasare/lb KauyecTBa

0.6
0.5
0.4
0.3
0.2

PI/ICYHOK 3- PacnpeneﬂeHHe KOMIIJICKCHBIX TCOMCTPUUCCKUX
IoKa3aTeael KadyecTBa POE-CHJII/ITTCpOB
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AHanM3 TONyYEHHBIX JTUarpamMM IOKa3bIBaeT, YTO pa3dpoc
3HAUCHWH KOMIUICKCHBIX apU(METHUCCKUX IMOKa3aTeleH MEXIy
KpallHUMH TO3UIUsAMU  cocTaBisier 0,24, Torma Kak Juid
KOMIUIEKCHBIX TE€OMETPUYECCKHX IOKa3aTeNieli COOTBETCTBYHOIIUH
pasmax paser 0,33. Kpome Toro, ycTaHOBJICHO, YTO OJHH U TE K€
MO B apu(@METHYECKOM M TEOMETPHYECKOM pacdeTax MOTYT
3aHUMATh COBEPIIECHHO OTIMYHBIE JAPYr OT Jpyra Mecra, T.e.
3HAYUTENILHO PACXOAMTHCSA. BBIABICHHOE pa3iUyve BBI3BAHO
MOBBIIIICHHOW YYBCTBUTEIILHOCTHIO M€OMETPUYECCKOTO TOKA3aTes K
HU3KUM 3HaUCHUSM €IUHUYHBIX TTApaMETPOB.

[lo pesynpraraM paHXMpPOBaHUS B TOpPSJKE YOBIBaHUS
KOMITJIEKCHOTO apU(METHYECKOrO TIOKa3aTellsi KadecTBa IIepBbIC
mosunun 3anumartr: OPL-POE-SP802.3at-5V5A-1-DC [4], PoESP-
0124W [5], PLANET POE-152S [6]. T'oBOops O KOMILIEKCHOTO
TEOMETPUYECKOM  TIOKa3aTele, CIUCOK  JIUJIEPOB  BBITJISIUT
cnenytomm  obpaszom: OPL-POE-SP802.3at-5V5A-1-DC, PoESP-
0124W, OPL-POE-SP802.af-RJ45-48/12V [7]. XapaKTepuUCTHKA
BBINICYTIOMSIHYTHIX MOJIeNiel TIpuBeAeHbl B Tabmie 1.

Tabmuma 1 — TexHWYeckWe XapaKTEPUCTUKH Hamrydmux POE-
CIUTUTTEPOB M3 pacCMaTPHUBAaEMbIX MOeICiH
Mopenn
OPL- OPL-
POE- PLANET POE-
XAPAKTEPUCTHIAL | 5pgo) 3at.- | POES™ | POE- | SPB02.atf
5V5A-I- 152S RJ45-
DC 48/12V
1. Crangaprt POE, 9 9 9 9
0aJLIbl
2. KonnaecTBo
BapHaHTOB
3HAYEHHUS 1 3 2 1
BBIXOJIHOTI'O
HaIpsDKEHUS, IIT.
3. MakcumaspHas 24 24 154 12

MOIIHOCTh, BT
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4. MuHuManbHas
pabouast -40 -13 0 -20
Temmeparypa, °C
5. MakcumaibHas
pabouast 85 56 50 60
Temmeparypa, °C
6. Jlnvnaa, MM 103 90,6 73 90,6
7. llupuna, MM 30 455 55 455
8. BeicoTa, MM 25 25,1 24 25,1
9. Macca, Kr 0,16 0,109 0,05 0,109

Takum o00pa3oM, mpeicTaBieHHBIH MeToJ BbiOOpa POE-
CIUIUTTEPOB C TIOMOIIbI KOMIUIGKCHBIX apH()METHYECKOro u
TeOMETPUYECKOT0 TIOKa3aTejeld KadecTBa IO3BOJNISET IPOBECTH
CpaBHEHHE PAaCMOTPEHHBIX MOJENIEeHd 110 COBOKYIHOCTH HMX
TEXHUYECKHX XapaKTEPUCTHK W OCYIIECTBUTH BHIOOP KOHKPETHOI'O
yCTpoicTBa, HamOoliee YIOBJICTBOPSIONIETO BCEM IOTPEOHOCTIM
TIOJTE30BATEIIS.
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Abstract: this article examines biophilic design as a modern
approach in civil engineering aimed at integrating natural
components into urbanized environments. The study analyzes the
fundamental principles of biophilic design and evaluates its impact
on building energy efficiency, environmental sustainability, and
human psychological well-being. International and Russian examples
of biophilic implementation are considered, while technical,
economic, and operational barriers to large-scale adoption are
discussed. The article substantiates the relevance of biophilic design
as an essential component of sustainable construction and urban
development in the twenty-first century.

Keywords: biophilic design, civil engineering, sustainable
architecture, green facades, energy efficiency, urban environment.

Modern cities are developing under conditions of rapid
urbanization accompanied by increasing building density,
transportation loads, environmental degradation, and the reduction of
natural landscapes. These processes contribute to the formation of
so-called “concrete jungles,” characterized by a predominance of
artificial materials, impermeable surfaces, and a lack of direct
contact with nature. Such urban environments negatively affect
ecological balance and significantly influence the physical and
psychological well-being of city residents [1].

The expansion of urban territories and the concentration of
population within megacities have intensified environmental and
social challenges. Air pollution, excessive noise levels, reduced
natural lighting, and limited access to green areas contribute to stress,
fatigue, emotional exhaustion, and decreased productivity.
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Consequently, contemporary civil engineering increasingly seeks
architectural and technological solutions capable of improving
environmental quality and human comfort.

One of the most promising approaches addressing these issues
is biophilic design, which is based on the concept of an innate human
connection with nature. The theoretical foundation of this approach
originates from the biophilia hypothesis proposed by Edward O.
Wilson, who argued that humans possess an inherent biological need
to interact with natural systems [2]. Within architectural and
engineering contexts, biophilic design seeks to restore this
connection by integrating natural elements into built environments.

Biophilic design should not be understood merely as
decorative landscaping or the addition of indoor plants. Instead, it
represents a systematic and interdisciplinary approach to
architectural planning involving natural lighting, vegetation, water
elements, natural ventilation, ecological materials, and biomorphic
forms. Such solutions create healthier and more psychologically
supportive environments for occupants [3].

Researchers generally distinguish three principal dimensions
of biophilic experience:

1. Direct experience of nature, including exposure to
vegetation, sunlight, fresh air, water features, and natural
ecosystems.

2. Indirect experience of nature, involving the use of natural
materials, organic textures, visual representations of landscapes, and
biomorphic architectural forms.

3. Experience of space and place, which concerns spatial
comfort, prospect and refuge conditions, visual openness, and the
perception of safety within architectural environments [4].

The implementation of these principles in civil engineering
improves not only the visual appearance of buildings but also their
ecological performance, indoor environmental quality, and
operational efficiency.

Among the most common biophilic solutions in modern
construction are green roofs and vertical gardens. These systems
improve thermal insulation, reduce overheating of external surfaces,
lower energy consumption for cooling systems, and contribute to
urban biodiversity. Furthermore, vegetated structures improve air
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quality and mitigate urban heat island effects.

Table 1 — Effectiveness of Biophilic Solutions in Civil Engineering,

%
Jggﬁiﬂi Energy Environmen | Psychologic
i [0)
solution reduction (%) tal effect al effect
reduction of stress
Green roofs 10-15 urban reduction
overheating
Vertical air lncreased_
5-10 A concentratio
gardens purification N
! ndoor . improved attention
atriums with 0-5 . . ;
microclimate | restoration
plants
Natural reduced .
L . increased
finishing - environmenta
. - comfort
materials | toxicity

One of the most notable examples of biophilic architecture is
the residential complex Bosco Verticale in Milan, designed by
architect Stefano Boeri. The project consists of two towers
incorporating more than 900 trees and over 20,000 shrubs and plants
distributed across balconies and facades. This vegetation absorbs
carbon dioxide, improves air quality, reduces temperature
fluctuations, and creates a more favorable microclimate for residents

[5].

Another significant example is the Amazon Spheres office
complex in Seattle, where architects integrated a tropical ecosystem
into the workplace environment. The presence of natural vegetation,
daylight, and ecologically inspired spatial organization contributes to
increased employee creativity, reduced fatigue, and enhanced
productivity.

According to contemporary research, the presence of natural
elements in residential and working environments has a measurable
positive impact on human psychological and physiological well-
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being. Exposure to natural light, visual contact with vegetation, and
the use of organic materials contribute to lower anxiety levels,
improved emotional stability, and increased cognitive performance.
Studies indicate that biophilic environments may reduce mental
fatigue and increase concentration, creativity, and overall satisfaction
with indoor spaces [4].

Biophilic design also plays a crucial role in sustainable
construction and climate-responsive urban planning. Green facades
and vegetated roofs function as natural thermal regulators by
reducing heat gain during summer periods and minimizing thermal
losses in winter. Consequently, such systems contribute to lower
building energy consumption and reduce greenhouse gas emissions
associated with heating, cooling, and ventilation systems [5].

Another important advantage of biophilic systems concerns
stormwater management. Green roofs are capable of retaining a
significant amount of precipitation, thereby decreasing pressure on
urban drainage systems and reducing risks associated with flooding
and excessive surface runoff. This feature becomes increasingly
relevant in densely populated urban areas experiencing climate-
related weather extremes [6].

Despite the substantial benefits of biophilic implementation,
several technical and economic challenges hinder its widespread
integration into civil engineering practice. The incorporation of
vegetation into building structures requires additional engineering
calculations concerning load-bearing systems, waterproofing,
drainage infrastructure, irrigation systems, and long-term
maintenance. Furthermore, green structures often involve increased
initial investment costs, discouraging developers focused on short-
term financial returns [6].

Operational issues also represent a considerable limitation.
Maintaining vegetation systems requires continuous care, monitoring
of environmental conditions, irrigation management, pest protection,
and seasonal maintenance procedures. In regions characterized by
severe climatic conditions or significant temperature fluctuations, the
selection of appropriate plant species presents an additional
challenge.

In the Russian Federation, biophilic design is gradually
gaining recognition; however, its implementation remains
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fragmented and largely experimental. Individual projects involving
green facades, landscaped atriums, and environmentally integrated
public spaces have emerged in major cities, yet a unified regulatory
framework for biophilic construction remains underdeveloped.
Further advancement of this concept depends on technological
innovation, economic incentives, and improvements in legislative
support for sustainable construction practices [7].

It should be emphasized that contemporary civil engineering
increasingly follows sustainable development principles aimed at
minimizing environmental impact, improving energy efficiency, and
creating healthier urban environments. In this context, biophilic
design should no longer be regarded solely as an architectural trend
but rather as a strategic approach to future urban planning and
building development.

Thus, biophilic design represents a highly promising direction
in modern civil engineering focused on harmonizing interactions
between humans and the built environment through the integration of
natural systems. The implementation of green facades, natural
lighting strategies, vegetation-based spatial planning, and ecological
materials significantly contributes to improved living standards,
environmental sustainability, and reduced negative consequences of
urbanization. Although technical and economic barriers continue to
exist, ongoing technological progress and regulatory development
may facilitate broader implementation of biophilic approaches in
future construction practices.
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HCCJEIOBAHUE OITEPATUBHON NAMSATHU
YEJIOBEKA-OIIEPATOPA IIPU PA3JIMYHBIX YCJTIOBUSX
HNPEABABJIEHUSA UHOOPMALIUU

AHHOTaUMsi: B pabore WCCIeqyeTcs BIUSHUE JJTAHBI
HpeZI'bHBHHeMOﬁ MMOCJICAOBATCIIBHOCTU, BPEMEHU €€ OKCIIO3WIIUK Ha
BEPOSATHOCTh IPABHIILHOTO BOCIIPOM3BEACHUS. Y CTAaHOBJIEHO, YTO
IIpu IMOCICAOBATCIbHOM IMPEABABICHUN I/IH(i)OpMaIII/H/I BEPOATHOCTH
MPABUIBHOTO BOCIIPOU3BEACHUSI OCTAETCS JIOCTATOYHO BBICOKOHM IMpH
JUTMHE TIOCIICNOBATEILHOCTH 7 DJJIEMEHTOB W CHIDKAeTCS IPH
OJTHOBPEMEHHOM TIpenbsiBiieHUH. [loka3aHo, 4YTO yBeIWYCHHE
BPEMEHHM OKCIIO3HMIIMU TIOJOXKUTEIBHO BIHSCT Ha BEPOSTHOCTH
MPaBUIBHOTO  BOCIPOM3BEACHUS, OCOOCHHO TMpH  JUIMHHBIX
MOCIE0BATENLHOCTSIX.

KawueBble cjoBa: omnepaTHBHas MaMsTh, OMEPaTop,
YelIOBEKO-MallIMHHASL CHCTEMa, BEPOSTHOCTh BOCIPOM3BEICHMUS,
C1IIoco0 MmpenbsABICHUS HHHOPMATIHH.

HanexxHocts  (yHKIIMOHUPOBaHHUS  YENIOBEKO-MAaITMHHBIX
CHCTEM BO MHOTOM OIPEAEISIETCS XapaKTePUCTUKAMH OTePaTHBHON
MmaMATH  omepaTtopa. B mpomecce  ympaBieHHS — CIOKHBIMH
TEXHUYECKUMH OOBEKTAaMH CIIEMUANIHNCT BHIHYKICH YIEP)KWUBaTh B
MaMATH TEKyI[Ue TMapaMeTpbl CHCTEMBI, ITOCIEIOBATENHFHOCTh
BBIMIOJIHSIEMBIX ONEPALM U BO3MOXKHBIE BapUaHThl JecTBuil. [lpu
MPEBBIIIIEHN 00beMa ONEepaTUBHOW MaMATH YacTh HWH(POPMAIAN
TEpseTCs, YTO B KPUTUYECKOH CHTyallMl MOXET IPUBOAUTH K
ommbodHOMY  pemieHnt0. MccrnemoBaHWs — MMOKasbIBalOT,  YTO
KOTHUTUBHOE COCTOSIHUE OIEpaTopa B CHCTEMax YIpaBlICHUA
HalpsMyl0 BJIMSET Ha KauyecTBO MPUHUMAEMBIX PpEUICHUN U
0e30macHOCTh (PYHKIIMOHUPOBAHUSI CUCTEMBI B LIEJIOM [ 3, 4].
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XapaKTepUCTHKH ONEpaTUBHOIN MaMATH 3aBUCAT HE TOJIBKO OT
O0COOCHHOCTE omepaTopa, HO W OT YCIOBHH MPEAbSBICHUS
nHdopmaruu  uepes wuHTepdeiic. Crocod TmomauM JaHHBIX —
[IOCJIEOBATENIbHBIA WM OJHOBPEMEHHBIM — a TaKKe BPEMs HUX
SKCTIO3UINH OKa3bIBAIOT CYIIECTBEHHOE BIMSIHUE HA 3 (EKTHUBHOCTD
3anmoMuHaHuA. BmecTe ¢ TeM BIUSHHE 3TUX MapaMeTpoB Ha
BEPOSTHOCTh  BOCIIPOM3BEACHUS IPU  pa3lMyHBIX  00beMax
HNPENBSABIAEMBIX  IOCIEIOBATEIBHOCTEH  OCTAe€TCs  AKTyaJbHOU
3aj1aueil MHKeHepHoM cuxonoruu [1, 2].

OnepatuBHas TaMmsiTh OOeclieuMBaeT KpaTKOBPEMEHHOE
yaepkaHue HHPOPMAaIUN, HEOOXOIUMOH ISl BHITIOJHEHHSI TEKYIIIIX
JieicTBU. B oTiimume oT 10NroBpeMEHHOW MaMsiTH, OHa paccuuTaHa
Ha XpaHEHWE JaHHBIX B TEUEHHE OTPaHMYEHHOTO IPOMEKYTKa
BpeMEHHM — KakK IPaBUJIO, HE Ooiee HECKOIbKUX JECATKOB CEKYH]I.
KiroueBoii XapakTepUCTHKONW ONEPaTUBHOM IAMATH SIBISIETCS €€
00beM, KOTOpBII OMNpemensieTcs Kak KOJMYECTBO DJIEMEHTOB,
KOTOpPO€ 4YeNIOBEK CIOCOOEH OJHOBPEMEHHO YIEpXKUBaTh U
BOCITPOM3BOIUTE [1].

CormacHo 3akoHy Mmuiuiepa, 0oOBEM OIEPaTUBHON MaMSTH
YyeloBeKa COCTaBigeT 742 snemeHTta. [lpm yBemW4eHWUW AITUHBI
NpENbsABIAEMON  IOCIEAOBATEIBHOCTA  CBEPX 3TOro  IMperAela
BEPOSITHOCTh IPAaBUJIBHOIO BOCIPOU3BEACHUS PE3KO CHHUKAETCA.
[laHHas  3aKOHOMEPHOCTb  MMEET  BaXHOE  3HAYEHUE A
MPOEKTUPOBAHUS  HWHTEP(EHWCOB:  KOJIMYECTBO  OJHOBPEMEHHO
oToOpaskaeMBIX IMapaMeTpoB HE JODKHO MPEBBIIATh BOZMOKHOCTEH
OIEpaTUBHOM NaMSTH OIepaTopa.

Ha xapakTepucCTHKN ONEpaTUBHOW MAaMATH BIHAET CIIOCO0
NpEabABICHUS WH(pOpPMAITIH. IIpu MOCJIEIOBATEIEHOM
NPENBABICHUN 3JIEMEHTOB OIEPATOP BOCIPUHHUMAET UX MOOYEPEAHO,
YTO MO3BOJIAET COCPENOTOYUTh BHUMAHUE HA KaXKIOM CHMBOJE U
MBICIICHHO TPYIIUPOBATh 3JEMEHTHl B YIOOHBIE JUIS 3allOMHHAHUS
omoku. [lpm  omHOBpeMEHHOM  TIPEIbSBICHWW  BHHMAaHUWE
paccpenoTauuMBaercs, a BO3MOXHOCTH  JJI1  IO3JEMEHTHOU
o0paboTkn  wWH(pOpMamuu  OrpaHWYeHbl. Bpems  3kcno3unuu
OIIpEAENAET, HACKOJIBKO IMOJHO ONEpaTop YCIEBAET BOCHPUHATH U
3aKOUPOBATh KasKIbIi
anemeHr [1, 2].

JUid uccnenoBaHUs XapaKTEPUCTUK OINEPATHBHOM IMaMATH
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WCIONB30BAJICA  CHCIHMAIBLHO  pa3pabOTaHHBIA  MPOrpaMMHBIN
kommiekc  ERGON,  mpenHazHayeHHBI Ui MPOBEACHUS
HMHXEHEPHO-TICHXOJIOTHYECKUX JKCIIEPUMEHTOB. Omneparopy
MPEIBSIBISIIUCH YHACIOBBIC TIOCICIOBATEIBHOCTH PA3IUYHOMN JIIUHBI,
mocjae 4Yero TpeOOBaJIOCh BOCIPOU3BECTH YBUJCHHBIC CHMBOJIBI
MyTeM BBOJIA ¢ IU(POBON KiaBUaTyphl. [IporpamMmma aBTOMaTHYECKH
(ukcupoBaa MPaBUIILHOCTb BOCIIPOU3BEICHUS KaX 101
IOCIEA0BATENLHOCTH.

BeposTHOCTh TPaBUIBLHOIO BOCIPOU3BEICHUS OIPEaSNsiach
o opmyuie:

Pi=m/N, 1)

rac m — qYUCJI0 paBUJIBHO BOCIIPOMU3BCACHHBIX
MOCJIEIOBATEIbHOCTEH
N — obmree yncio npeabSIBICHUN

B xoze WCCIIEIOBaHUS BapbUPOBAIINCH JUTHHA
rocienoBaTensHOCTH  3,5,7,9 a1eMeHTOB, BpeMsl MpeabsSBICHUS
0,5;1,0;1,5;2,0 ¢ m crtoco® MpenabIBICHUS] — TOCICIOBATEIHHBIA HUITH
OMHOBpPEMEHHBINA. JI7s1 TocimenoBaTeIbHOCTeH B3 3 U 5 DIEMEHTOB
BBITIOJTHSITACh ofHa cepus 1Mo 20 u3MepeHuit, ;i1 7 u 9 371eMeHToB —
Tpu cepur 1o 20 W3MEpEHWH IS OIEHKH BOCIIPOM3BOAMMOCTH
pe3yIBTaTOB.

Pesymprater amst 00onx crmocoOOB MpembsSBICHUS TPUBEICHBI
B Tabmmme 1. Jlis mociemoBaTeabHOCTEH M3 3 M S5 3JIEMEHTOB
BBITIONHIACH OJHA CepUS W3MEPEeHHid; TMpodepk o0o3HAYaeT
OTCYTCTBHE JIOTIOTHUTEIBHBIX CEPHIA.
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Ta6m/1ua 1 - BepOHTHOCTI: MNPaBUJIBHOIO BOCIIPOU3BCACHUA
IIpU pa3JIMIHBIX criocobax MMPpCOAbABJICHUS

S m ° IlocnenoBartenpHOE OmHOBpEMEHHOE
2 2 = npenbsiBieHue, P npenbsiBieHue, P
s &5 % &
E 2 5 qz) 2 — N el 8 — I\ o 3
E o5 <& = = = T = = = T
R5q =i £ | E| Rl 3| E| E| £ 3
= & 5} 5} 5} Q. 5} 5} o .
QS E =Y O O O &) @) @) O &)
=h =
0,5- 0,95-
3 20 1,00 - - 0,98 1 — — 1
5 0,5 0,9 - - 09 |09 | - - 10,95
1,0- 0,95-
5 20 1,00 - - 10,98 1 — — 1
7 0,5 0,8 08|08 [082|075| 0,8 | 0,75 0,77
7 1 0,85 09 1(08|087(085|085| 0,9 | 0,87
7 15 0,9 09 (09092 09 |09 0,9 |0,92
7 2 0,95 095|109 (09309 (09| 1 |0,97
9 0,5 0,55 06 [055|057| 05 ]055| 0,5 0,52
9 1 0,65 0,7 1065|067 | 06 |065]| 0,6 | 0,62
9 15 0,75 0,7 1075|073 0,7 |0,75| 0,7 | 0,72
9 2 0,8 08|08 (08|08 |075| 0,8 | 0,78

J1st HarTIITHOTO aHaJIM3a 1O JaHHBIM TAONHIBl 1 MOCTPOSHBI

rpadukr 3aBHCUMOCTH P OoT BpeMeHHM TpeabsBICHWUS W ITHHBI
MOCIIE0BATENILHOCTH, TPENICTABIICHHBIC HA PUCYHKAxX 1-3.

05 1o 15 20
Bpems NpeaLaBneHHs <

PI/ICYHOK 1 — 3aBucumocTs P ot BPEMCHU NPCABABIICHUSA
IpU JUIMHE MMOCICAOBATCIIbHOCTU 7 2JIEMCHTOB
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BEPOATHOCTH BOCNPOMIBENEHIA, P

0.5 10 15 2.0
Bpems npeabaBnenns, ¢

Pucynok 2 — 3aBucumocTs P 0T BpeMeHu npenbsaBieHus
IIpU JJIMHE II0CIE10BATEIbHOCTY 9 37IEMEHTOB

Bpema npenbasneqna 0,5 ¢
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—& OpHoBpeMEHHOS
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BepoATHOCTS BOCNpOMsBEaEHNS, Pr

3 5 7 9
[InHHa NOCNEADBATENLHOCTH, 3neMerTos

Pucynok 3 — 3aBucumocTh P11 OT AJTHHEI TOCIIEIOBATEIIHHOCTH
pH BpeMeHu npeabsieHust 0,5 ¢

AHanu3 TIOJNyYEHHBIX JAHHBIX II03BOJSIET BBISIBUTH AL
3akoHOMepHocTel. [lpm mmmHAX mocienoBaTenbHOCTEH 3 W 5
3JIEMEHTOB  BEPOSITHOCTh  IPABUIIBHOIO  BOCHPOM3BEICHUS B
OompmmHCTBE ciydaeB cocraBimstia 1,00 mpum obomx cmocobax
MPEABSIBICHUS, YTO CBUIETENBCTBYET O TOM, YTO JAaHHbIE 00BEMBI HE
MPEBBIILIAIOT BO3MOXHOCTEW ONEPATUBHON NAMSITH OEpaTopa.

[Ipu nnwre 7 3eMeHTOB HAOIIOMaeTCsl YCTOWYHBOE CHIDKEHUE
BEPOSITHOCTH BOCIIPOM3BENECHHS, OCOOEHHO IPU KOPOTKOM BpPEMEHHU
npenbsiBienus.  Ilpm  mocnemoBaTenbHOM — cmocobe  mogadn
nHpopMaum cpegHee 3HadeHue P mpu Bpemenu 0,5 ¢ cocTaBuIIO
0,82, mpu 2,0 ¢ — 0,93. Ilpu OOHOBPEMEHHOM MpPENbSIBICHUU
cooTBeTcTBYIolMe 3HaueHust cocraBuiu 0,77 u 0,97. Bolcokas
BOCITPOM3BOIMMOCTD Pe3yJbTaTOB MEXIY Tpems cepusMu (pazopoc
He npesbimaer  0,05-0,10) moxTBepkKIaer  1OCTOBEPHOCTH
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MOJTY4YEHHBIX JaHHBIX.
[Ipu nmHE 9 >MEMEHTOB BEPOSTHOCTH BOCIPOHM3BEACHUS
CHHMKACTCs 3HAYHUTCIBHO. HpI/I IMOCJICA0OBATCIbHOM HPEABABICHUN U
Bpemenu 0,5 ¢ cpennee 3nayenue cocrasuio 0,57; nmpu 2,0 ¢ — 0,82.
[Ipu omHOBpEMEHHOM IMPEIbIBICHUN COOTBETCTBYIOLINE MOKA3aTEN
coctasuiu 0,52 u 0,78. Takum oOpa3om, Iaxke IpU MaKCHMaTbHOM
BPEMCHU SKCIIO3MIMHN HAJAC)KHOC BOCHPOU3BCACHUEC ACBATH3HAYHBIX
MOCIIE0BATENILHOCTEH OCTaeTCs 3aTPY/IHEHHBIM.

CpaBHeHHE JBYX CIIOCOOOB TpEABSBICHHUS TOKA3bIBAET, UTO
MpH KOPOTKOM BPEMEHH O3KCIIO3MIIMU TOCIIEAOBATENbHBIN CIoco0
obecrieunBaeT  HECKONBKO  OoJiee  BBICOKYIO  BEPOSITHOCTH
MIPaBIJIBHOTO BOCTIPOM3BENEHUS MpHU ANUHAX 7 U 9 anementos. Ilpu
YBEITUYEHUH BPEMEHU PA3IMUUsl MEKIY CHOCOO0AMH YMEHBINAIOTCS.
Mpu 7 mudpax u BpemeHu 0,5 c pasHUIA MEKIY PESKUMaMH
cocraBuia 0,05 B monb3y mocieqoBaTeNbHOrO MpenbsaBieHnus. lpu
TIOCIIEIOBATEIPHOCTSX JUJIMHOM 9 DJIEMEHTOB pa3IHuds MEKIY
PeKUMaMU YMEHBILIAIOTCA, YTO MOXKET OBITh CBSI3aHO C TEM, YTO NPH
O4YEeHb [UIMHHBIX IIOCJIEJOBATEIBHOCTAX o00a crocoba moxadu
nHGOpPMAaIMM OKa3bIBAIOTCSI OJMHAKOBO 3aTPYAHUTEIbHBIMHU VIS
3aIIOMUHaHHUA.

BnusiHue BpemMeHM IpenbsABIEHUS MposiBiIsercs HauOosee
OTYETJINBO B KPUTHYECKOM Juana3oHe MMH. IIpum 7 snemeHTax
yBennuenne BpemeHH ¢ 0,5 mo 2,0 ¢ TOBBIIAET CpPETHIOIO
BEPOSITHOCTh BOCIIPOM3BEACHUS npu HI0CJIEIOBATEIHLHOM
npenwsieann ¢ 0,82 no 0,93, npu ogHoBpemennoMm — ¢ 0,77 mo
0,97. Ilpu 9 snemeHTax COOTBETCTBYIOMMHI TpupocT coctaBui 0,25 u
0,26. OT0 yKa3bpIBaeT Ha TO, UTO YBEJIMUYECHHE BPEMEHH HKCIIO3ULIUU
sBiseTcst  A(G(EKTUBHBIM  CIOCOOOM  TIOBBINICHUS  HANISKHOCTH
BOCIIPOM3BEIEHHSI B KPUTUYECKOM AUANa3oHe 00BbEMOB.

[IpoBenennoe HCCIIEOBaHNE M10Ka3aJIo, YTO
MOCJIEAOBATENILHOCTU [UIMHON 7 3JIEMEHTOB B OOJBLIMHCTBE CIydacB
BOCIIPOM3BOISTCS C BBICOKOW BEpPOATHOCTBIO, TOTAa Kak IMpu
YBETMYEHUHM IJIUHBI 0 9 3JIEMEHTOB BEPOSTHOCTH IPABHUIBHOTO
BOCITPOM3BEIECHHSI 3aMETHO CHHMIKAETCSl. DTO COIJIACyeTCsl C 3aKOHOM
Mwiepa, COracHO KOTOPOMY CpenHHMl o00beM oOnepaTuBHON
naMmsTH YeJoBeKa cocTaBisier 7+2 snemenTa. llpu ogHOBpeMeHHOM
peabsBIeHUH 3QPEKTUBHOCTL BOCIIPOM3BEACHHS HECKOJIBKO HUKE,
0COOEHHO IPHU KOPOTKOM BPEMEHH SKCIIO3ULIIH.
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VYBenuuenne Bpemenu mnpembsBiacHus ¢ 0,5 mo 2,0 ¢
MOJIOKUTEILHO BIIMSCT HAa BEPOATHOCTh BOCIPOM3BENCHUS B
KPUTHYECKOM Juana3oHe AauH (7 W 9 3JIeMEeHTOB), OAHAKO HE
MO3BOJISIET JOCTUYEL BeposTHOocTH 1,00 mpu AEBSITH dIEMEHTax HH
IIPH OJTHOM M3 MCCIICOBAHHBIX YCIOBUH.

Bocnpou3BomuMocTh  pe3yJNBTaTOB B TpPEX  CepUAX
MOJTBEPIKIACT JOCTOBEPHOCTh IOJYUCHHBIX IaHHBIX. Pe3ynbTaThl
KCCIICIOBAHMSI MOTYT OBITh HWCIIOJNB30BAHBI IMPH IPOCKTHPOBAHHUU
YEJIOBEKO-MAalIMHHBIX ~ MHTEp(EHCOB — B  YACTHOCTH, IPH
oTpeeNeHUN JIOITYCTUMOT O KOJINYECTBA OJIHOBPEMEHHO
0TOOpaXkaeMbIX MapaMeTPOB M BBHIOOPE ONTHUMAILHOTO BPEMEHHU HMX
DKCITO3UIIMH.
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Abstract: this article examines modern materials widely used
in contemporary construction. The study analyzes innovative
building materials, their characteristics, advantages, and practical
applications. Special attention is paid to environmentally friendly
materials, energy-efficient technologies, and high-performance
composites that improve durability, sustainability, and safety in
construction projects.
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The construction industry is constantly developing due to
technological progress and the growing demand for sustainable and
energy-efficient  buildings. Modern construction  materials
significantly differ from traditional materials because they provide
improved strength, durability, environmental safety, and economic
efficiency. Innovative solutions allow engineers and architects to
create safer and more functional buildings while reducing
environmental impact.

One of the most widely used modern materials is high-
performance concrete. Unlike traditional concrete, this material has
greater compressive strength, improved resistance to moisture, and
increased durability. Fiber-reinforced concrete, which contains steel,
glass, or synthetic fibers, is especially effective because it minimizes
cracking and improves structural stability. High-performance
concrete is widely used in bridges, skyscrapers, and industrial
facilities [1].

Composite materials are also becoming increasingly important
in_construction. Fiber-reinforced polymers combine low weight with
high mechanical strength and corrosion resistance. These materials
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are often applied in modern infrastructure projects because they
reduce maintenance costs and increase service life. Carbon fiber
composites are commonly used for strengthening old buildings and
bridges due to their flexibility and durability [2].

Another important trend is the use of environmentally friendly
materials. Sustainable construction focuses on reducing carbon
emissions and energy consumption. Recycled steel, bamboo, and
engineered wood products are considered eco-friendly alternatives to
traditional materials. Cross-laminated timber is widely used in
residential and commercial construction because it is lightweight,
renewable, and capable of storing carbon dioxide. In addition,
recycled materials help decrease industrial waste and promote
circular economy principles [3].

Smart materials represent another innovative direction in
modern _construction. These materials can respond to environmental
changes such as temperature, humidity, or pressure. For example,
self-healing concrete contains special bacteria that produce limestone
when cracks appear, thereby increasing the lifespan of structures.
Smart glass technologies allow windows to regulate light and heat
transmission, improving energy efficiency in buildings [4].

Aerogels and advanced insulation materials are also widely
applied in modern architecture. Aerogels possess extremely low
thermal conductivity and are considered one of the best insulating
materials available today. Their use helps reduce heating and cooling
costs, making buildings more energy efficient. Vacuum insulation
panels and phase-change materials are also actively implemented in
sustainable building projects.

Modern construction materials provide numerous advantages
for the building industry. They improve structural reliability, reduce
maintenance costs, and increase environmental sustainability.
However, some innovative materials remain expensive and require
specialized production technologies. Despite these challenges,
continuous scientific research and industrial development contribute
to wider implementation of advanced materials in global construction
practice.

In conclusion, modern construction materials play a crucial
role in the development of safe, sustainable, and energy-efficient
buildings. High-performance concrete, composite materials,
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environmentally friendly products, smart materials, and advanced
insulation systems significantly improve construction quality and
functionality. Future progress in material science will continue
transforming the construction industry and creating new
opportunities for innovative architectural solutions.
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CEJIbCKOXO03AHCTBEHHBIE HAYKH

3.A. Hlupunnu,

npenooasamens,

Tauoorcunckuii cocyoapcmeentulil
azpapmwiil KoJeodxC,

2. I'anoorca, Azepbaiioscanckas Pecnyonuxa

BJIMAHUE BAJIAHCA BEJIKA U DHEPI'MU B COCTABE
KOPMA HA ITPOAYKTUBHOCTB )KUBOTHbBIX

AHHOTAUMSA: B JAHHOM CTaTbe paccMaTpPUBAETCA BIIUAHUE
OanmaHca Oellka W DHEPrMH B COCTaBE KOPMOB Ha MPOJYKTUBHOCTb
CENbCKOXO3IMCTBEHHBIX JKMBOTHBIX. AHAIM3UPYIOTCS OCHOBHEIC
(hU3MOTOTHYECKUEe MEXaHU3MBl YCBOCHUS TMHTATEIHHBIX BEIIECTB,
POJIb OEJIKOB M SHEPTHH B 0OMEHE BEIIECTB, a TAKXKE ITOCIEACTBUS UX
mucbamanca. Oco0oe BHUMAaHHE YAEISETCS MOJOYHOW, MICHOU W
SIMYHOW TPOAYKTUBHOCTH, a TaKKe€ BOIPOCAM PAIMOHAIBHOTO
kopmiernus. [lokazaHo, 4TO ONTHMAaNbHOE COOTHOIIEHHWE Oenka u
SHEPTHUH SIBIIICTCA KITIOYEBBIM baxTopoM MTOBBIIIICHUS
MPOAYKTUBHOCTH M COXPAHEHHS 3/I0POBbS JKHBOTHBIX.

KiawueBble  cjoBa: Oermox,  JHeprus,  KOpPMJICHWE,
MPOAYKTUBHOCTD JKHBOTHBIX, oOMeH BCILIECTB, PpAaITioH,
AMHHOKHCJIOTEHI.

benok siBiseTcss oqHIM U3 BaXKHEHIINX MMATATENFHBIX BEIIECTB
B pamdoHe JKHBOTHBIX. OH BBHIIONHAET CTPYKTYPHYIO H
(hyHKIIMOHATBHYIO POJh B OpraHU3Me, Y4acTBYyeT B (DOpMHUPOBaHUU
MBIIIEYHON TKAaHW, CHHTE3€ MOJOKa, Msca H SHI, a TaKKe
obecrieynBaeT HOpMalbHOE (YHKIIMOHWpOBaHWE (EPMEHTHBIX U
TOPMOHAIBHBIX CHUCTEM. bBElOK COCTOMT W3 aMHHOKHUCIOT, 4acTh
KOTOPBIX SIBIISIETCS HE3aMEHHMBIMHU H JIOJDKHA TIOCTYMAaTh C KOPMOM.
[Ipu HemoctaTke Oenka HaOIrOMAaETCS 3aMeJIEHNE POCTa, CHUKEHUE
MaccChl TeNa, yXyAIIeHHe PEenpONyKTUBHBIX (YHKIHHA U ociabieHne
nvMMmyHHTeTa [3, 45]. OnHaKo W30BITOK O€NKa TakKe HeXelaTelleH,
TaK KaK IPH HEIOCTAaTKE SHEPTHH OH MCIONb3YETCsS OPraHn3MOM KaK
HCTOYHUK 3HEPTHH, YTO CHIKAET 3)()EKTUBHOCTD KOPMIICHHS.

OHeprus B palloOHE )KUBOTHBIX MOCTYIAET MPEUMYILECTBEHHO
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U3 yrueBogoB u xupoB. OHa HeoOXoauMa il TOAJAEpP KAHUS
KHU3HENEATEIFHOCTH ~ OpraHu3Ma, oOOecleueHHs ABHraTelbHOU
AKTUBHOCTH, TEPMOPCTYIAIUMHU W HOPOHECCOB IMPOAYKTHBHOCTH.
OCHOBHBIMU MCTOYHHKAMHU OHEPIruu SABJIAIOTCA 3CPHOBBIC KYJIbTYPHI,
KOpHEIJIogsl ¥ KopMoBble mo0aBku. [lpum HemocraTke HJHEprHH
Hapylaercsi HOpMajbHOE HCIIONb30BaHUE OeNKa, YTO MPUBOIUT K
CHW)KEHHMIO TIPOAYKTUBHOCTH M YXYIIICHHWIO OOMeHa BemiecTB [1,
85].

benok u OHEPIruAa B OpraHusme JKHUBOTHBIX TECHO
B3aMMOCBs3aHbl.  J[1s1  3(h(dEeKTHBHOrO YCBOSHHS aMUHOKHCIOT
TpeOyeTcst JOCTaTOuYHOE KOJMYECTBO dHeprun. Ecim sHepreTnueckas
o0eclie4eHHOCTh ~ pallMoOHa  HU3Kas,  OpraHu3M  HadWHaeT
WCTIOJIb30BaTh OENOK KaK JHEPreTHYecKUid pecypc, 4TO SBIISETCS
Heaq)q)eKTI/IBHI)IM C TOYKHU 3pCHUA MPOAYKTUBHOCTH W 3KOHOMUKH.
OntuManbHBIN OallaHC MEXKIY dTUMH KOMITOHEHTaMU O0ecIiedYrBacT
MaKCUMAaJIBHOC HMCIIOJIb30BAHUC MUTATCIbHBIX BCHICCTB, YIIYUHICHHUEC
KOHBEPCHU KOpMa U IOBBILIEHUE IPOIYKTUBHBIX IT0OKa3aTeneH.

B MomouHOM CcKOTOBOACTBE OamaHc Oelka H DHEPTHH
OKa3bIBaeT HEMOCPEACTBEHHOE BIHUSHHE HA YIOM U KadecTBO
Mosoka. [Ipu HemocraTke 3HEPrHMM CHUXKAETCA CHUHTE3 MOJIOYHOIO
JKupa ¥ Oenka, a mpu U30bITKE Oenka Oe3 TOCTaTOYHOW SHEPTUU
Hapymaercss oOMeH a30Ta, YTO MOXET HEraTUBHO OTPa’kaThCsl Ha
300pOBbE KMBOTHbIX. ONTUManbHOE KOPMJICHHE  I103BOJISIET
YBEIWYUTH MPOTYKTUBHOCTD W YIAYYIIUTH COCTaB MOJIOKa [5, 194].

B MicHOM KMBOTHOBOACTBE COaJaHCUPOBAHHOE IIMTAaHHUE
CIIOCOOCTBYET YCKOPEHHOMY DPOCTY JKMBOTHBIX M (POPMHPOBAHUIO
KaueCTBEHHON  MBIIIEYHOW Macchl. HemocTtaTok omHOro u3
KOMIIOHEHTOB TPHUBOAHWT JMOO K 3aMEIEHHI0 pocTa, JH00 K
Ype3MEPHOMY OTIOKEHHUIO kupa. TonbKo MpaBUIIbHOE COOTHOLICHUE
OenKa M PHEPruM 00ECHEUUBACT BHICOKYIO MSCHYIO IPOJYKTUBHOCTD
¥ YKOHOMHYECKYIO 3P PEeKTUBHOCTH MPOU3BOCTBA [2, 405].

B nTuneBoacTBe O€NOK M SHEPrUsl UTParoT KIIOUEBYIO POJb B
(OpMHPOBAaHMM SUYHONW NPOAYKTUBHOCTU. benok HeoOxomaum mmst
00pa3oBaHUsl SUYHOIO COAEPKUMOIO, a OSHEprus oOecrednBacT
npoueccsl sineodpasoBanus. Ilpu Hapymennn OamaHca CHUXKaeTcs
STALEHOCKOCTb, YXYIIAETCS KadyeCTBO CKOPIYIBl M YMEHbBIIAETCS
Macca suil [4, 245].

Ha Oanmanc Oenka W SHEPruM BIMAIOT KAa4ECTBO KOPMOB,
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(U3NOIOTNYECKOe COCTOSIHUE KUBOTHBIX, BO3PACT, MMOPOAA, YCIOBUS
coZiepkaHUsl M ce30HHbIe (akTopbl. s AOCTHMIKEHHS BBICOKOM
MPOIYKTUBHOCTH HEOOXOJUMO HCIONB30BaTh cOalaHCUPOBAHHBIC
palroHbl, YYUTBIBATh MUTATCIbHYIO ICHHOCTh KOPMOB M IIPUMCHATH
COBPEMEHHBIE KOPMOBBIE JOOABKH.

Takum o0Opazom, OamaHc Oellka W SHEPTMM B  pallMoOHE
CEIbCKOXO03SMCTBEHHBIX KMBOTHBIX SIBJISETCS OJHUM H3 KIIOYEBBIX
(akTOpoB,  ONpEAENSAIONIMX  YPOBEHb WX  NPOAYKTHBHOCTH,
¢uznonornyeckoe cocTosHue W 3(PHEKTHBHOCTH MCIIONB30BAHUS
KopMmoB. [lpaBuibHO cOanaHCHPOBaHHOE IMUTaHHE OOeCreunBaeT
ONTHMAaJIbHOE TIPOTEKaHWe OOMEHHBIX TIPOIECCOB B OpraHU3Me
KHUBOTHBIX, CHOCO6CTByeT IMOJIHOLICHHOMY YCBOCHUIO NMUTATCIbHBIX
BEIIIECTB, HOPMAJIBHOMY POCTY M Pa3BUTHIO, a TaKXe€ BbICOKOM
YCTOI>'I‘II/IBOCTI/I K pa3jin4YHbIM 3a00J1€BaHUAM u CTpPECCOBBIM
(hakTOpaM BHENIHEH CPEbI.

Oco00€ 3HaUeHre UMEET TO, YTO UMEHHO COOTHOIIEHHE OeIKa
Y DHEPTUH ONpENeNsieT HANpPaBJICHHOCTh OOMEHa BEIIECTB: MPU €ro
COOJTIOICHUH TIPOUCXOMUT 3P PEeKTUBHOE POPMUPOBAHHIE MBIIICTHOMN
Macchl, IIOBBIIICHHE  MOJIOYHOM, MSCHOM  HWJIH  SIUYHOM
MPOAYKTUBHOCTH B 3aBHCHMOCTH OT BHJA KMBOTHBIX. Kpome ToOrO,
cOaTaHCHPOBAaHHBIHA paIoH CITOCOOCTBYET VIIYYIICHUTO
PEPONYKTUBHBIX (DYHKITMH, TOBBIMICHWIO KadecTBa IOTOMCTBA H
YBEIWYEHHUIO TPONODKUTENBHOCTH TPOIYKTHBHOIO HCIIONB30BAHMS
KUBOTHBIX.

Crnemyer Takke OTMETHUTB, YTO HapylleHue OamaHca Oemka u
SHEPTHH TIPUBOIUT K CEPbE3HBIM HETaTUBHBIM IIOCTIEACTBHUSM.
Henocrarok Oenka wiaMm SHEPrUM, a TAaKKe WX HCIPOIIOPIUS
BBI3BIBAET 3aMEMJIEHHE pOCTa, CHIDKEHHE MPOIYKTUBHOCTH,
YXyALIeHHe KadecTBa MPOAYKIHW, a B PSAAE CIlydaeB — pa3BUTHE
MeTaboMnYecknx HapylmieHHid. DTo, B CBOIO oOdYepelb, BeOeT K
YBEIIMYSHHUIO 3aTpaT Ha CojJepKaHWe >KUBOTHBIX M CHUKEHUIO
ASKOHOMHUYECKOH 3((EKTHBHOCTH JKUBOTHOBOJICTBA B IIEJIOM.

Takum 00pa3oM, HaydHO OOOCHOBAaHHOE€ HOPMHUPOBAHUE WU
CTporoe coOnoJieHre OanaHca Oelka W DHEPTUH B KOPMIICHUU
JKUBOTHBIX SIBIISIETCS BaXKHEHIIUM  YCIOBHEM PalMOHAIEHOTO
BEIEHHUS JKMBOTHOBOJACTBA. JTO IO3BOJNSAET HE TONBKO IMOBBICUTH
MPOAYKTUBHOCTh M COXPaHUTh 3JI0POBbE JKUBOTHBIX, HO U
obecreunTh cTaOmIbHOE MOJTy4YeHue KaueCTBEHHOM u
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KOHKypeHTOCHOCO6HOI>i NpoaAyKUOHUH, YTO MMECT 0OJIBIIIOE 3HAYECHUE
IJIA pa3sBUTHUA COBPEMCHHOI'O arpOpOMBIINIJIEHHOTI O KOMILJICKCA.
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KA3IPI'T KOFAMJAFTBI EPKIHJAIK ¥FbIMBbI:
OUNJIOCODPUAJIBIK TAJIJAY

Angarnma: Oyl Makajaja Kasipri KoFaMJarbl epKIHJIK
YHBIMBIHBIH q)HHOCO(i)I/IHHI)IK MSHi JKaH-XXaKThl KapaCTbIpbLiIadbl.
3eprrey OaphICBIHIA CPKIHAIKTIH KIACCHKAJBIK JKOHE 3aMaHayd
TYCIHIIpMesiepi CaabICTRIPBLIBII, OHBIH TYJIFA, KOFaM jKoHE [U(PIIBIK
opTa KarMaWbIHAAFBl EPEKIICNIKTepl aHbIKTamanasl. HoTmxkecinme
epKIHAIKTIH TeK KYKBIKTBIK KaTETOpHsS €MeC, COHBIMEH KaTap
ONIEYMETTIK, MOJCHU JKOHE MOPAIBABIK KYOBUIBIC — EKEHIITi
Herizaenei.

Kiar ce3nep: epkinzix, ¢unocodus, xoram, mudpIaHgspy,
JKayarKepIILTiK, TaHIay.

Kazipri ke3eHae epKiHIOIK YFBIMBI agaM3aT OpKCHHETIHIH
HEri3ri KYHIBUIBIKTAPBIHBIH Oipi peTiHae epekine MaHbI3Fa He.
EpkiHIik Tek jKeKke TYJIFaHBIH KYKBIFBI FaHa €MeC, COHBIMEH KaTap
KOFaMHBIH J]aMy JCHTCHiH, OHBIH JEMOKPATHSIIBIK KOHE KYKBIKTBHIK
KYPBUTBIMBIH CHUTIATTAUTHIH ipreni GuaocoUusIbIK KaTeropust OOJBIT
tabputanbl. JKahanmany yzaepici MeH MUGPIBIK TEXHOJIOTHIIAPIBIH
KapKbIH/IBI JaMYbl €pKiHJIIK YFBIMBIHBIH Ma3MYHBIH TEPEHICTIII, OHBI
KYpJIeni 9pi KeIKbIpIsl (eHOMEHTe alHaIIBIpABL. ByTiHTi KYyHI agam
OypbIHFBIFa KaparaHJa KeH MYMKIHAIKTepre ue OoiFaHbIMeH, Oyl
MYMKIHIIKTEp JKaHa HIEKTEyJep MEH TOyeKeNJIepMeH Kartap Kypemi
[1,726.].

@dunocopusi  TapuxbIHAA ~ EPKIHIIK  Moceleci  opTypi
Ke3eHAepAe OpKWIbl TYCIHIAIpUIreH. ApHUCTOTENb  epKIiHIIKTI
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aJlaMHBIH TaOWUFaThIHA TOH KACHET PETiHAE KapacTBIPHIN, OHbI aKbLI-
O >KoHE i3rimikmeH OaitnaHbICTBIpABl. OHBIH MiKipiHILIE, IIBIHANBI
epKIHAIK — caHajbl JXOHE JAyphIC TaHIAy kacay KaOimeriMeH
anbIkTanaasl [2, 3516]. An MUmmanynn KaHT epKiHIIKTI MOpallbAbIK
3aHMEH 0alIaHBICTBIPAa OTBIPHIN, aJaMHBIH IMIKI MPUHIUNTEPI MEH
ap-oKIaHBIH 0acThl enmeM perinae KapacTeipAbl. Ockl TYpFBIIaH
alFaH/a, ePKIHIIK — alaMHBIH ©31H-031 peTTey Kaoueri [3, 354 0.].

OK3UCTEHIINAIN3M (UIOCOPUACHIHIA EPKIHIK YFBIMBI JKaHA
Masmynra ue Oomuel. JKau-Ilomp CapTp amamHbBIH aOCONIOTTI
epKIHAIMiH  Heri3fed OThIpbIN, opOip TaHAay YIIIH  TONBIK
JKayarKepIIUTIK JKYKTeneTiHiH aranm eteai. OHBIH «ajaM epKiH
Oomyra MOKOYp» JIeTe€H TY)KBIPBIMBI Ka3ipri KOFamjarbl TYJIFaHbIH
peiliH  TepeH TyCiHIIpyre MYMKiHIIK Oepenmi. bynm ke3kapac
EpKIHAIKTIH TeK MYMKIHJIK €MeC, COHbIMEH KaTap jKayarKepIIiTiK
eKeHiH kepcereni [4, 558 0.].

CoHBIMEH Katap, epKiHJIK YFBIMBI TapUXH JlaMy OapbIChIH/a
e3repil, op Ke3CHIe >kKaHa Ma3MyHra ue Oommbl. Kimaccwkanbik
Toyipae ol alaMHBIH TaOWUFH KAacHETI peTiHAC KapacThIphLICa, OpTa
FaceIpjapfa CpKIHMIK MiHW JTyHUETAaHBIMMEH OaiIaHBICTHIPBUIKIII,
Kynmaii epkine Toyenai KyObUTBIC periHae Tycimmipinmi. Am Kaiita
epney MeH JKaHa 3aMaH AoyipiHAE EPKIHIIK KEKe TYJIFaHbIH
nepOecTiriMeH, KYKBIKTapbhIMEH JKOHE KOFaMIarbl OPHBIMEH THIFBI3
OaitmaHpICTa KapacThIpbUIa OacTambl. byi e3repicrep epKiHMIKTIH
ONIEYMETTIK KOHE KYKBIKTBIK Ma3MYHBIHBIH KaJbIITACYBIHA BIKIIA
erTi.

OunocopusIbIK dfaeOnerTepae epKiHaik kebiHece €Ki HeTisri
Typre OeiHeni: HEraTWBTI XOHE MO3UTWUBTI epKiHAiKk. Heratusri
epKIHIIIK — CBIPTKBI IIEKTEYIepAiH OomMaybl, SFHH aJaMHBIH
opekeTiHe Keaepri KeATipiaMeyi. Al IO3UTHBTI epKiHIIK — alaMHBIH
03 MYMKIHIIKTEPiH JKYy3ere acelpy KaOileTi, ©3iH-031 JaMBITYhl XKoHE
MakKcaTTapblHa JKeTyil. byl JkikTey Kas3ipri Koramaarbl epKiHIIK
YFBIMBIH TEpPEH TYCIHyTe MYMKIiHIIK Oepeni [5].

3epTTey HOTHMXKeNepi epKiHIIK YFBIMBIHBIH €Ki JIeHreiae
JKYy3ere acaTbIHBIH KepCeTeli: iIIKi XoHe CHIPTKbl epKiHmiK. lmiki
epKIHJIIK aJaMHBIH CaHAJbBI TYpJe TaHJay Kacay KaOijeTiMeH, OHBIH
OYHUETAaHBIMBI MEH KYHABUIBIKTApbIMEH OaiiaHbICThl  Oolca,
CBIPTKbI EPKIHAIK KOFaMIarbl 3aHAap MEH oJeyMETTiK Hopmajap
apKbUIBI aHbIKTANA bl Kazipri koramma OyJ1 eki ieHred e3apa THIFbI3
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OalinanpicTa Gonblim, Oip-OipiHe acep erexni.

Kazipri rpuibIMH 3epTTeysep HUGPIBIK KOFaM KaFdaibIH/Ia
EpKIHAIKTIH JKaHa cuUMNaTKa ue OONFaHBIH KepceTedi. OIeyMeTTIiK
JKeJiiep, alropuTMIIED XKoHE aKIapaTThIK TEXHOJOTHUSIAP aJaMHbIH
MiHe3-KYJIKbIHA BIKITAJ €Till, OHBIH HICHIIM KaObUIIay MPOIIECIHE acep
erefi. Byn sxarmail epKiHIIKTIH HIBIHAWBUIBIFBL Typasbl KypIemi
CypakTaplbl TYbIHJATaJbl: aJlaM IIbIHBIMEH C€pPKiH O, QJiJic OHBIH
TaHAaybl CHIPTKBI BIKMajigapMmeH OarpiTTaia Ma? OcChl TYpPFBIIAH
ajFaH/aa, CPKIHIIK KeW >Karjaija [apTThl cUNATKa He OOIybl
MYMKIiH.

CoHBIMEH KaTap, epKiHJIIK dpKalllaH >KayalKepIILUTIKIIeH KaTap
xypeni. EpkiHIiK 1Iekci3 MYMKIHIIK peTiHlie eMec, CaHAIbl TaHAay
JKacay JKOHE OHBIH cajjapblHa kayan Oepy KaOiieTi periHae
TyciHmipinyl Tmic. Kasipri Korama epKiHIIK IeH Kayilci3Jik
apachblHIArbl TENEe-TEHJMIKTI cakTay MaHBI3[bl QJIEYMETTIK JKOHE
dunocopusIbIK MacenenepIain 0ipi 6ombin TadbuIa sl [4, 557 0.]

KopeITeiHABIIAN Kee, Ka3ipri KOFaMIarbl EpKIHIIK YFBIMBI
KYpAeri opi KeKeIPIsl (heHOMEH OO Tabbutaabl. OJ TEK CHIPTKEI
IIEKTEYJIEPAiH OOIMaybIMEH FaHa €MeC, aJlaMHBIH IIIKi JYHHECIMEH,
KYHIBUIBIKTAPBIMEH ~ KOHE  JKAyanKepIIUTIriMEH  aHBIKTaIaJbl.
Hudpnsik moyipae epKiHIIK >kKaHa MYMKIHIIKTEpMEH Kartap jkKaHa
mekTeynepre ae ue Oomyna. COHOBIKTaH MIBIHAWBI €PKIHAIK — OyII
TEK TaHJay Kacay FaHa eMec, CONl TaHJAyJbIH MOHIH TYCIHY JKOHE
OHBIH callJlapblHa JalbIH OOMY.
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POJIb DJIEKTPOHHBIX PECYPCOB 1P OB YUEHUUN
PYCCKOMY A3BIKY KAK HHOCTPAHHOMY

AHHOTAUMSA: B CTaThe Ja€rcd  aHaiu3  pas3lIMYHbIX
3JIEKTPOHHBIX PECYPCOB, MCIIOJIB3YEMBIX MPH OOYYCHHH PYCCKOMY
S3BIKY KaK HWHOCTpaHHOMY. OTMHWCHIBAIOTCS TPUHIIUAIBI OTOOpa o
aJanTay JJICKTPOHHBIX MaTEpHUaiOB B 3aBUCHMOCTH OT YpPOBHS
yYaImxcs 1 1nened o0ydeHus.

KinwueBble cjoBa: pycCKUM S3bIK KaK HWHOCTPAaHHBIMH,
AJIEKTPOHHBIE PECYPCHI, TUPPOBHIE TEXHOIOTHH.

Ceronus HCKYCCTBEHHBII WHTEIIEKT 1n) cTa
HEOThEMIJIEMOH YacThi0 00pa30BaTEIBHOrO MPOIlecca.

Hcnonk3oBaHue 3IEKTPOHHBIX PECYpCcoB, pabOTaIOMIUX Ha
6aze MW, mo3BomsieT caenaTh ya4eOHBIHN Mpoliecc Oonee MHTEP eCHBIM
1 3G (GEKTHBHBIM, TOCKOJILKY OTKPHIBAET YHUKATBHBIC BO3MOXXHOCTH
JUISL CO3/IaHUSI HHTEPAKTUBHBIX MPAKTHK, MEPCOHATN3AINY TIpoliecca
00yYeHUS ¥ aBTOMATH3AIUH OIICHKU.

CoBpemennsie WU  crocoOHBI  aganTupoBaTh  yUeOHBIIM
MaTepuan  TOJ, HHIWBHUIyaJlbHbIE TMOTPEOHOCTH  YYaIMXCS,
aHAITM3UPOBATh UX MPOTPEecC M MPENOCTABIATH OOPATHYIO CBSI3b B
pearbHOM BpeMeHH. JTO IMO3BOJISIET CO3AaBaTh Oolee TIyOoKoe U
OCMBICIICHHOE TOTPYXKEHHE B S3BIKOBYIO CpEIy, YTO SIBISETCS
KITFOUEBBIM aCIEKTOM TPU M3YYCHHHU JIF0OOr0 MHOCTPAHHOTO SI3bIKA
[1].

PaccMOTpHM HEKOTOpBIE 3JIEKTPOHHBIE PECYPCHI HA MTPUMeEpax.

brnaromapss war-6ory GPT, oOy4arommecsi, 0coOE€HHO Ha
HAYaJIbHOM 3Tarle M3Y4YCHUS s3bIKA, MOTYT YCICIIHO MPAaKTUKOBATH
Pa3rOBOPHYIO peyb, COBEPILIECHCTBYSI KOMMYHHKAaTHBHBIE HaBBIKU.
Yar-00T BBICTYmaeT B POJIM  BHUPTYAIBHOIO  coOecenHUKa,
CIOCOOHOTO MOAJEPKUBATh PAa3roBOp C 4enoBekoM. Jlmamor mMoxer
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MPOXOAUTh B Pa3IUYHBIX (OpMATax: C IMOMOIIBI COOOIICHHUIA B
COIMATIBHBIX CETSAX, Ha CalTaXx, B MOOWJIBHBIX TPHIIOKSHUIX, a
Takke B (opme aymumocooOuieHuid. [Ipu 3TOM Ba)KHBIM aCIEKTOM
SIBJIACTCSI  TO, 4YTO JIMAJOr C HEHPOCEThI0 MHUHUMHU3HPYET
MICUXOJIOTHYECKHE Oapbephl, CTpax COBEPIIUTH ONIHOKY.

Jis  co3maHMs Tpe3cHTAMd HA  Pa3IMYHBIX  S3BIKAX
HCIIONb3yeTCs AIEKTPoHHBIA pecypc Slidesgo. Heiipocers criocoOHa
CaMOCTOSITEIbHO ~ CreHEpHPOBATh  CIIAMJIBI, YTO CYIIECTBEHHO
ITOMOTaeT 3KOHOMHTb BpPEMsI MPEIOAaBaTEII0 BO BpEMs MOATOTOBKU
K 3aHATUSM.

[Iupokyto M3BECTHOCTH MONYYWIIO mpuioxkeHue Duolingo.
JlaHHBII 3JIEKTPOHHBINA peCypCc UCHOIb3YyeT Bo3MOxkHocTH MU mis
aJanTalun 3aHITUH K  YPOBHIO 3HAaHUM  [OJIB30BaTElA.
OOyygaromuiicss WMeeT BO3MOXHOCTH CaMOCTOSITSILHO BBIOPATH
HY>KHBIH YPOBEHb O0YYEHHS — OT HAYaJIbHOI'O JI0 MPOJBUHYTOrO, OT
MPOCTOT0 K CIOXXHOMY. bBoONbIIMM TUTIOCOM JaHHOTO pecypca
SIBIIAETCSI MPOJYMaHHAas CHCTEMa MOTHBAllMM  TOJH30BATEsl.
[Iporpamma mpemnaraer IOMONHUTENbHBIE Oallibl, pa3IHMYHBIC
OOHyCHl B Clydae TPABHWJIBHOTO BBHITIONHEHUS TPaMMAaTHYECKHAX
3alaHul, a TaK)Ke HAllOMUHAEeT O HEOOXOAMMOCTH PEeryJIsPHBIX
3aasaTHi. Duolingo momoraer 3HAYUTENBHO YIYYIINTH HABBIKA

ayJMPOBaHUSL.

Fliki, Visper — yHUKaJbHBIC JIICKTPOHHBIE PECYPCHI,
pabotaromye Ha 0a3e MCKyCCTBEHHOT'O WHTEIUIEKTa, MO3BOJISIOIINE
CO3/IaBaTh BHAEO C O3BYYKOH. Yd4eOHBIe BHAECO — Hamboiee

JNOCTYNMHBI W  HAMBIOHBIA ~ crmoco®  momayw  HEoOX oMo
nHpopMarun  oOyvaromuMcs.  BuageomaTepuanbl  MOMOTAOT
IPero1aBaTeio OObSCHATh HOBBIE TPAMMATHYECKUE KOHCTPYKIHH B
IMHAMUKE, 9YTO 3HAYMTEIBHO OOJEeryaer NpoIecC YCBOCHHS
ydgeOHoro  marepwana  oOydatomumucs.  Hampumep, — mis
MHOCTPAHHBIX YYaIIuXcsl HanOoiee CIOKHOM TEMOH SIBISIETCS TeMa
«[maromer  pBMkeHHs». [locMOTpEB BHIEO, Yydalluecss Topasao
OBICTpee YCBOSIT CIIOXKHBIH MaTepHal.

bonpmryro  ponp  Ha  ompenenéHHOM dTame  o0ydeHWHs,
HarpuMep, TpH BBOJE CHEIUATM3HPOBAHHON JIEKCUKH, HWIPAIOT
y3KocmenuaabHble 4aT-00Thl, Takme kak Kandinsky 3.0, Miro,
Slidesgo. C MX MOMOLIBI0 MOXHO CO34aBaTh WJUIIOCTPUPOBAHHBIE
n300pakeHUs HAa OCHOBE TEKCTOB, MOHOJIOTOB M [HAJIOrOB. JTO
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O0COOCHHO aKTyaJlbHO, KOTJa TpernojaBaTeNb CTaJKUBACTCS C
npobieMoll TMOHMCKa HY)XHOTO u300pakeHus. Hampumep, Ha
HAYaJIbHOM dTare O0y4eHHs] PyCCKOMY SI3bIKY KaK MHOCTPaHHOMY C
MOMOIIBIO HEHPOCETH MOXHO CO3/1aTh aHUMAallMOHHBIC KAPTHHKH Ha
Temy «OBommuy, «Dpykte», «B O0ubnnoreke», «B Mmarasune», «B
OaHKe» U JIp.

BaxxHbIM ~ 3NIEKTPOHHBIM ~ PECYpcoOM,  ONTHMH3UPYIOIIUM
y4eOHBIN Mporiecc, SBIseTcs deKTpoHHas gocka Miro. C moMoIsio
JAHHOW JIOCKK MOXKHO CO3[]aBaTh TaK Ha3blBaeMble MaiHI-KapThl,
rie  OyAyT TpEINCTaBleHbl TEOpUs, NpPAKTHUECKWE 3aHATHS,
BUJEOMATEpUANIBl U WIUIIOCTPALlMM 10 3aJaHHOM Teme. Takum
00pa3oM, MOXXHO (OPMHPOBATH IIEIbIC TEOPETHUUECKHE OJIOKH C
0TpaboTKOI BCex BUI0B peun [1].

Hawubomnee pacnpocTpaHEHHbBIN THII 3JIEKTPOHHOT O
00pa3oBaTeLHOI0 pecypca — AIEKTPOHHBIN yUCOHHK.

OCHOBHBIMH Ka4eCTBaMH DJIEKTPOHHOT'O YYCOHHKA SIBIISIFOTCS:
MOJTHOTA WM HEMPEPHIBHOCTh HW3JIOKEHHsS] MaTephana, pearn3alius
HOBBIX JTUAAKTHYECKHMX CXEM palOThI C HCIONB30BAHUEM HOBBIX
MH(OPMAITMOHHBIX CPEACTB, KOMILJIEKCHOE MIpUMEHEHNE
MYyJbTUMEIUHHBIX TEXHOJOTHH, HaBUTAIIMOHHBIE BO3MOXKHOCTH.
QOYHKIIUN STEKTPOHHOTO y4eOHUKa (B OTIIMYHE OT TPATUIHIOHHOTO
Me9aTHOro y4eOHMKA) Jaf0T BOZMOXKHOCTh MOZEIHUPOBATH S3BIKOBYIO
cpeny, KOTOpYIO ydJaluiics HaOJromaeT, B KOTOPOM OH Kak Obl
00IIIaeTcsi ¢ HOCUTENSIMH A3bIKa, ITyTEIIECTBYET, MO3HABAs KYIbTYPY
CTpaHsl [2].

Takum o00Opa3oM, COBpEMEHHBIM 00pa30BaTEIBHBIA ITPOIIECC
HEBO3MOXXHO  TIPEACTaBUTh 0€3  HWCHOJB30BAHMS  Pa3TUYHBIX
AIEKTPOHHBIX PECYPCOB.

NudopmaTuzamus cucteMbl 00pa3oBaHUS MpPU3BaHA CITYKUTh
(hOpMUPOBAHUIO  JTUYHOCTH, AJAaNTHPOBAHHOW K KU3HH B
WH()OPMAITMOHHOM OOIIECTBE CO BCEMH €ro BO3MOXKHOCTSAMH U
BBI30BaMH. YMEHHE TOIy4aTh HEOOXOAUMYIO HH(POPMAINIO U3 CETH
WuTepHeT, MCNONB30BaTh JIIEKTPOHHBIE 00pa3oBaTelIbHEBIE PECYpPCHI
CTAaHOBUTCS HEOTHEMIIEMOW YacThIO Pa3BUTHS WH(POPMAIMOHHON
KyJIbTYPbI KaXK10ro yuaiierocs [3].

Cnucok ucnonb306aHHbIX UCHOYHUKOB U TUMEPAMYPDL:
[1] KanmamnukoBa M.A. Vcnonb3oBaHUE 3JIEKTPOHHBIX
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Ounonornueckue Hayku. — 2005. — Ne5. — C. 152-158.

[2] Jlactur A.A. Ponp 37€KTPOHHBIX PECYPCOB B H3Y4YEHUHU
pyccKoro si3pika kak uHocTpanHoro / A.A. Jlactun, E.A. JlacTun. —
URL:
https://libeldoc.bsuir.by/bitstream/123456789/35473/1/Lastin_Rol.pd
f (nara obpamenwus: 20.05.2026).

[3] MIwmmmockuit @.K. MHcmonp3oBaHue 3IEKTPOHHBIX
00pa3oBaTebHBIX PECYpCOB B MPOCKTHOW W HCCIEAOBATEIBCKOM
JEATEIBHOCTU YYallluXCs CpeJHEHd M cTaplliedl IIKOJbl B paMKax
yuebHoro npeamera «reorpadus» (050K ¢pusudeckoit reorpadun) /
d.K. InamoBCKHi. URL.:
https://elib.bsu. by/bltstream/123456789/234867/1/632 -636.pdf (marta
obpamenns: 20.05.2026).
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I'PAXKIAHCKO-IIPABOBASI OTBETCTBEHHOCTD 3A
HAPYIIEHMUE ITPAB I'PA’K/IAH I1PU PASMELIEHUUA
HEPCOHAJIBHBIX IAHHBIX B CETU UHTEPHET

AHHOTAUMSI: JaHHAS CTaThid TMIOCBAIIEHA TPakIaHCKO-
MPaBOBOM OTBETCTBEHHOCTH 3a HApyIIeHWE MpaB TpaXIaH MpU
HE3aKOHHOM pa3MeIleHIH MepCOHaIbHBIX JaHHBIX B ceTH HTepHeT.
PaccmaTpuBaoTcss TOHSTHE TMEPCOHANBHBIX JAHHBIX, CIIOCOOBI
3aIIUTHl HAPYIIEHHBIX MPaB M 3HAUYEHHE KOMITEHCAIIMH MOPAJIBLHOTO
Bpena Kak IIOCTEACTBUS HEMPaBOMEPHOTO  PacIpOCTpPaHEHUS
CBEJICHUH O rpa)KJjaHuHE.

KiuroueBble ciioBa: nepcoHajibHble AaHHbIE, ceThb MHTepHeT,
Tpa)KAaHCKO-TIPaBOBasi OTBETCTBEHHOCTh, MOPANBHEIN Bpe[l, YaCTHAS
JKU3Hb, 3aIIATA TIPaB.

Pa3Butue unM@ppoBBIX TEXHOJOTMH MPUBEIO K TOMY, 4TO
3HAYUTENIbHAS YacTh OOILIECTBEHHBIX OTHOLICHUH IEepeMEeCTHIach B
WHOOPMALIMOHHYIO cpexy. ['paxnaHe eKeOHEBHO HCIIOIb3YIOT
COLIMANIbHBIE CETH, DJJIEKTPOHHBIE CEPBUCHI, MapKETIUICHCH U
oOpazoBartenbHble IUIATGOPMBI, OCTABIsIsl B HUX CBEIECHUS O cede.
[TosTOMY mepcoHanbHbIe JaHHBIE TPHOOPETAIOT 0CO0YIO LIEHHOCTH, a
UX HE3aKOHHOE pa3MelleHne B ceTH MHTepHeT criocOOHO NPUYNHUTD
rpakIaHWHY HMMYLIECTBEHHBIH Bpel W HPaBCTBEHHBIC CTpaJaHus,
CBSI3aHHBIE C YTPAaTOW KOHTPONS Haja HHPOpPMaLUed O YacTHOH
KHU3HU.

Koncturynuss Poccuiickont ®enepauuu 3akperuiseT IpaBo
KOKJOrO0 Ha HENPUKOCHOBEHHOCTb YACTHOM JKM3HH, JHYHYIO H
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ceMeiiHylo TallHy, a TaKkKe 3ampemaer cOop, XpaHeHHe,
WCTIOJIb30BaHME U paclpocTpaHeHne HHPOPMALK O YaCTHOH KU3HU
quia 0e3 ero coryiacus [1]. DOTH MOJMIOXKEHHUS COCTABIISIFIOT OCHOBY
Ipa’kAaHCKO-TIPAaBOBOM OXpaHbl MEPCOHAIBHBIX AaHHBIX, TOCKOIBKY
YaCTHONPABOBOM  MEXaHM3M HalpaBJeH Ha BOCCTAHOBJIEHHE
HapyIIeHHOr0  TOJOXEHMs]  KOHKPETHOrO0  IOTEpIeBIIero u
KOMIIEHCAIIUIO IPUUMHEHHBIX MY MOCIEeICTBUH.

OenepanbHbIA 3ak0H «O MEPCOHATBHBIX TAHHBIX) OMPEEIsIeT
MepcoHaANbHBIC JIaHHbIE KaK JII00YI0 MH()OpMAIIHIO, OTHOCSIIYIOCS K
OpsIMO  WJIM  KOCBEHHO ONpEAEICHHOMY JHOO ONpenensieMoMy
¢usnueckomy snny [2]. K TakuMm CBEACHUSM MOT'YT OTHOCHTBCS
(daMunms, ¥Ms, OTYECTBO, ajapec, HoMmep TenedoHa, M300pakeHue
rpaXkJlaHWHA, JIAHHBIE aKKAyHTOB, CBEIEHHS O MeCTe pabOThl WIIH
yaeOnl. B cetn MlHTepHET OmacHOCTh HApPYUICHHUS YCUIIUBAETCS TEM,
4TO OITyOJIMKOBaHHBIE JTAaHHbIE OBICTpO KOIIUPYIOTCS,
WHJEKCUPYIOTCS TTOMCKOBBIMU CHCTEMaMH W MOTYT COXPaHATHCS Ha
CTOPOHHHX  pecypcax  TIOClie  yAalieHHs  IepBOHAYaIIbHOMN
TyOJTUKAITIH.

I'paxxmaHcko-TIpaBOBasi OTBETCTBEHHOCThH 3a HApYIIEHHE IMPaB
rpaXAaH MPH pa3MEIIeHUH IMEePCOHATBHBIX IAHHBIX BBIPAXKAETCS B
MPUMEHEHNH K HapYIIUTENTI0 HEeOJarompusATHBIX WMYIIECTBEHHBIX
HnocieacTBUA. B oTinuume OT agMUHUCTPATUBHOM M YrOJIOBHOM
OTBETCTBEHHOCTH, OHa OPHEHTHpPOBaHA TMPEXKAE BCEro Ha 3aIIuTy
HHTEpecoB ToTepreBiero. Ee 3agadeil sBiseTcs MNpeKpaiieHue
HE3aKOHHOTO  PAaCIpPOCTPAHEHWS  CBEICHWW, BOCCTAHOBJICHHE
HapyIIEHHOTO0 TpaBa, BO3MEMIEHHWE YOBITKOB ¥ KOMIICHCAIUS
MOpAJIBHOTO Bpeaa.

I'paxxnanckuii konexc Poccuiickoil ®enepanuu OTHOCUT K
HEMaTepUaNbHbIM OJaraM TOCTOMHCTBO IMYHOCTH, YECTh, J00poe
VMsI, HEMPUKOCHOBEHHOCTh YACTHOW KHU3HU, JHUYHYIO H CEMEWHYIO
taiiny [3]. He3akoHHOE pa3MelieHHE MEPCOHATBHBIX JAaHHBIX MOXET
OHOBPEMEHHO HapyIIaTh HECKOIbKO Takmx Omar. Hampumep,
myOnHMKaIys ajpeca MpoKMBaHUsI, HOMepa TenedOoHa MITH CEMEHHBIX
CBelleHN 0e3 corilacus JIMIa 3aTpParuBaeT e€ro YacTHYH JKU3Hb, a
pacnpocTpaHeHHe JaHHBIX B HETATUBHOM KOHTEKCTE MOXKET
NPUYUHSATE BPEJl 4YeCTH, JOCTOMHCTBY U JICNIOBOM peryTanuu.

Oco0oe 3HaueHne uMeer cTaths 152.2 ['paxknaHckoro kogekca
Poccuiickoit ®denepanuu, MOCBSIIEHHAsT OXPAaHE YaCTHOM KU3HU
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rpaxknanrHa. OnHa 3ampemiaer 0e3 corjacus TpakaaHuUHA cOop,
XpaHEeHHUe, paclpoCcTpaHeHUe U UCTIONb30BaHKe JTI000H HH(popMan
O €ero YacTHOW KHM3HHM, €CId HHOe MpsAMO HE IPEAyCMOTPEHO
3akoHoM [3]. CremoBaTenpHO, pa3MeEIIeHUEe MEPCOHANBHBIX JaHHBIX
B OTKPBITOM JOCTyne 03 3aKOHHOrO OCHOBaHHS MOXKET
paccMaTpuBaThCs KaK HEMPaBOMEPHOE BMEIIATENBCTBO B cdepy
YacTHOM KM3HHM. [pakgaHuH BOpaBe TpeOoBaTh  yHalieHUs
COOTBETCTBYIOIIEH MH(OpMalMK, TpecedeHusl ee AalbHEeHIIero
pacmpocTpaHeHUsi H TNPUMEHEHHsS WHBIX CIIOCOOOB  3alllUTHI
IpaKIaHCKUX TIpaB.

HauGonee BocTpeOOBaHHBIM CIIOCOOOM 3allUTHI  SIBJISIETCS
TpeOOBaHUE O KOMITEHCAITUN MOpPAJIBbHOTO Bpena. B cooTBeTcTBUU €O
crateeit 151 I'pakmanckoro komekca Poccmiickoit Deneparnum Takas
KOMIIGHCAIlUA TPUMEHSAETCS, €CIU TPaXAAHWHY TNPUIHHEHBI
(m3nyueckne  WIM  HPAaBCTBEHHBIE  CTpaJaHus  JCHCTBUSAMH,
HapylIalOMMMH  €ro JIMYHbIE HEMMYIIEeCTBEHHBIE TMpaBa JMOO
TTOCATAIOIIMMHE Ha TIPHHAJISKAIINE eMy HeMaTepruanbHbie O1ara [3].
HezakonHoe pasMenieHne TMepcOHANBHBIX MJAaHHBIX HE BCErna
MPUBOIUT K TMPSMBIM HMYIIECTBEHHBIM MOTEPAM, OJHAKO MOXKET
BBI3BaTh TPEBOTY, UYBCTBO HE3ANWINEHHOCTH, OIIaCEHUE 3a
0€3011acHOCTh, PEMyTaINI0 U JTUYHYIO KU3Hb.

Pasmep komIeHcanuu MOpPAIBHOTO Bpela ONpeHenseTcs
CyIOM C y4eTOM XapakTepa MPHYMHEHHBIX CTPaJaHHid, CTeleHH
BHHBI HapymuTensd, (aKTHIEeCKHX OOCTOSTENBCTB JeNia, a TakkKe
TpeOOBaHMI pasyMHOCTH u crhpaBeymBocTH [4]. B memax o
HE3aKOHHOM pPa3MeIleHIH ITePCOHATBHBIX TAHHBIX BaKHBI XapaKTep
OITyOJTMKOBAaHHON WH(OPMAIUH, IIUTEIBHOCTh €€ HAaXOKICHUS B
OTKPBITOM JOCTYTI€, KPYT JIAII, TONyYUBIINX JOCTYI K CBEICHUSIM, U
MOBeIEHNE HAPYIIUTENS Mociie TpeOoBaHUA 00 YIalleHHH JaHHBIX.
IInenym BepxoBaoro Cyaa Poccuiickoii ®enepauuu Taxke
yKasplBaeT Ha  HEOOXOAWMOCTh  HWHIWBUIYAJTbHOM  OLIEHKH
00CTOSATENBCTB, BIUSIONINX HA pa3Mep KOMITeHcaru [S].

CyliecTBeHHOM  MpakTUYecKod  mpoOieMoil  ocraercs
noKa3bpiBaHHe (akta HapymeHus. Madopmanus B cetn WMHTepHET
MOXKET OBITh OBICTPO yIalieHa WM U3MEHEeHa, TIOATOMY TPaKIaHUHY
Ba)XKHO CBOEBPEMEHHO 3a(UMKCHpOBAThH €€ pasMelleHre. B kauectse
JOKa3aTeNbCTB  MOTYT HCIIONIB30BaThCsS CKPUHILOTBHI  CTPaHUII,
JJIEKTPOHHAs MEPENuCKa, CBEIEHUS O BIAJAENbLE CaiiTa, OTBETHI
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aJMMHHCTPALlM HMHTEpHET-pecypca W HHbIE MaTepuanbl. OJHAKO
MIPUBJICUCHNE HAPYLIUTENS K OTBETCTBEHHOCTH OCIOXHSETCA TEM,
YTO OH HEpeaKko JeHCTByeT aHOHUMHO JHOO HCIONB3yeT
3apyOexxHbIe HUPPOBBIE IATHOPMEIL.

B mnayuHoii muTeparype 0OOCHOBaHHO OTMEYaeTcsi, 4YTO
MIepCOHANIbHbIE JIaHHBIE CJIEAyeT paccMaTpuBaThb HE TOJBKO Kak
00beKT HHPOPMAITIOHHOTO 3aKOHOJATENbCTBA, HO M KaK KaTeropuio,
HMEIOIYI0 TpakJaHCKO-TlpaBoBoe 3HadeHue. B.J[. Py3anoBa
YKa3bIBa€T Ha HCOGXOI[I/IMOCTL YCUIICHUS 3alluThbl NEPCOHAJIbHBIX
JaHHBIX TIyTeM UuX 0ojiee AaKTUBHOIO BKIIOYEHHS B cdepy
TrpakJaHCKO-IIPaBOBOI'0 PETYIUPOBAHUS U PACIIUPEHUS IIPUMEHEHUS
YaCTHONPABOBOI'O OXPAaHMUTENbHOro MexaHusma [6]. Takoil moaxon
npezcTaBisieTcs 0O0OCHOBAHHBIM, TOCKOJNIBKY HapylleHHWE TpaB Ha
MEepCOHANIbHBIE JaHHBIE HEMOCPEACTBEHHO 3aTparvBaeT JIHMYHOCTH
rpakJIaHuHa U TpeOyeT WHIMBHIyaTbHON 3alIUTHI.

IIpu sTOM aelicTByIOLIEE IPAKIAHCKOE 3aKOHOAATENBCTBO HE
BBbIJIEISIET IIEPCOHAJIbHBIE JaHHbIE B KauyeCTBE CaMOCTOSTENILHOIO
HeMaTepualbHOro Osara. 3alura OCYIIECTBIISIETCA Yepe3 CMEKHbIE
KaTeropuy: HENPUKOCHOBEHHOCTh YACTHOW JKU3HHU, JHMYHYIO MU
CEeMEHyI0 TalHy, 4eCTh, JOCTOMHCTBO, HOOpOE MMsI, U300pakeHNe
rpakJaHWHA M WHBIE HeMaTepuaibHble Onara. Takas Moxenb
MO3BOJISIET 3aIlMINAThH [IPaBa IpakJaH, HO HE BCeraa oOecreynBaeT
ennHOoOoOpasue npaBonpuMeHeHns. [loaTomy nmanpHelee pa3BuTHe
IPaXkIaHCKO-IIPAaBOBBIX ~ CHOCOOOB  3alMTBl IPH  HE3aKOHHOM
pa3MelIeHu: IEPCOHAJbHBIX NaHHBIX B CeTH VHTepHeT ocraercs
aKTyaJlbHOU 3aaaueil.

Takum 00pa3oM, HE3aKOHHOE pa3MEIIEHHE IEPCOHAIBHBIX
JaHHBIX TpaxJaH B ceTd VIHTepHeT sBiIAETCS CEPbE3HBIM
HapyLICHUEM JIMYHBIX HEUMYILECTBEHHBIX mpaB. [paxmaHcko-
[IpaBoBasi OTBETCTBEHHOCTb 3a TAaKUE JEHCTBUS BBIpaXKaercs B
00s13aHHOCTH HapYLIHUTEIs OPEKPaTUTh  PacHpOCTpaHEHHE
nHOOPMAIlUM, YAAIUTH HE3aKOHHO pa3MEIICHHBIE CBEIEHMS,
BO3MECTUTb YOBITKH W KOMIIGHCUPOBAaTb MOPAJIBHBIH  BpE.
D¢ eKTUBHOCTh 3aIUMTHl 3aBHCUT OT CBOEBPEMEHHOH (ukcanun
JIOKa3aTeNbCTB, BO3MOXKHOCTH  yCTAHOBUTH  HApyLIMTENs U
[IOCTIEIOBATENILHOTO TIPUMEHEHHs] CyJaMd HOPM TpakJaHCKOIro
3aKoHojaTenbcTBa.  COBEPIIEHCTBOBAHUE TI'PAXKAAHCKO-TIPABOBOU
OXpaHbl TEPCOHANBHBIX JaHHBIX HEOOXOAMMO MaJisi oOecredeHus
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Oananca Mexxay cBoOOaoi uHpopManuu B cetd MHTEpHET 1 TipaBOM
rpakJaHuHa Ha HEMPUKOCHOBEHHOCTh YACTHOM >KM3HH.
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IJIACTUYECKOE 3AKPBITUE PAHEBOI
HHOBEPXHOCTH XKEJYIAKA B OKCIIEPUMEHTE

AHHOTAUMSA: B JaHHOW CTaTh€ OIMCHIBAIOTCS METOMbI
MJIACTHUYECKOT O 3aKpPBITH paHbl JKEITyTIKa, H3y4YEeHHBIC
JKCIepuMeHTaNbHO. [IpoBeieH aHanu3 B CpaBHEHUH MPEUMYIIECTB U
HEJIOCTaTKOB ~ OMEHTOIUTACTUKA H  TMPHUMEHEHHS  BOJOKHHCTO-
nopucroro mnonumepa ¢roporuact-4. M3ydeHbl MakpOCKOITHYECKHE
W MHUKPOCKOIIHYECKHNE U3MEHEHHS CTEHKH JKeTyIKa W OKPYKAFOIIIX
€ro OpraHoB M TKaHEH.

KuioueBble ci10Ba: XKemyI0K, OMEHTOIUIACTHKA, BOJIOKHHCTO-
TIOPUCTHIHN (ToporutacT-4, paHeBas MOBEPXHOCTD.

B coBpeMeHHOIl Xupypruu si3BeHHblE AE€(PEKTHl M TPaBMbI
JKENy/IKa SBIISIOTCS PACHpPOCTPAaHEHHOW W CEephe3HOW IMpoOIeMoi
MOJAMITUONOTHUECKON npupopl. COrylacHO JIUTEpaTYPHBIM TaHHBIM
MOBPEXACHUSI  TaCTPOAYOJACHAJbHOM  30HBI  XapaKTEpU3YIOTCS
cTabuibHO BBICOKOH dactorod [1]. Ilokazatenp JeTanpbHOCTH TIPH
niepopaTHBHON S3BEHHON OOJE3HW BapbupyerT B mpeaenax 1,3—
19,4%, a mnpu OOIMPHBIX TPaBMATHYECKHX MOBPEKICHHUIX
KEIyIOYHOM CTEHKH MokeT mpessimath 20% [2, 3]. K ocHOBHBIM
3a00NeBaHUsIM,  NPUBOINIIIMM K  00pa3oBaHUIO  J1eEeKTOB
XKeTyAOYHOU CTEHKU Ha (pOHE BBIPAKEHHBIX MAaTOPUIUOIOTHIECKUX
W3MEHEHUI, OTHOCSTCS, IpEXIe BCEro, S3BeHHas OoNe3Hb U
3JI0KAYECTBEHHBIE OITyXOJIEBBIE IPOLIECCH, KOTOpbIE MPHUBOAAT K
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(hOPMUPOBAHUIO JECTPYKTHUBHBIX WM3MCHCHHI B TKaHSAX OpraHa B
YCIOBHSIX TIEPCHCTUPYIONIEr0 BOCHaJIcHUs. Bbicokas wacToTa
MOCTICONEPAIIMOHHBIX OCIOKHEHUH TPeOyeT MPOJOIKEHHUS MOUCKOB
MyTeld COBEPIICHCTBOBAHUS XUPYPrUYECKOTO JICUCHUS S3BEHHOU
0oJIe3HM KelmylKa W JBCHaJaturepcTHod kumku [1, 2, 3, 4]. C
LIEJTbI0 MUHUMHU3AIUN YKa3aHHBIX PUCKOB B XUPYPTHH MPUMEHSIOTCS
METOJIMKH JIOTIOJIHUTEIILHOTO YKPEIJICHHsI 00JIACTH OIepal[iOHHON
panbl. Mcronb3oBaHUE IUIACTHUECKUX TEXHUK — 3TO YKPEIUICHHE
[IIOBHOM JTMHUU U o0ecreueHne repMeTudHocTH [1, 4].

Lenbio 3KCIIEpUMEHTa SIBUJIOCH M3YYEHHUE PE3yJIbTaTUBHOCTH
Y OIICHKA B CPAaBHEHHM METOJIOB 3aKPBITUs Je(EeKTa CTEHKH XKeTyIKa
C HCIOJb30BAHMEM JIOCKYTa CajibHMKA Ha IUTAIONICH HOXKKE U
BOJIOKHUCTO-TIOPUCTOr0 Marepuaia (roporiact-4 ¢ aHaIUu30M
MOpP(OJIOTHYECKMX HM3MEHEHHH B CTEHKE OpraHa M OKPYXKaOLIMX
TKaHei. PaboTy BeimonHsun Ha 24 Genbix Kpbicax Maccoi 250-300
rp. ¢ coomomaeHruem «[IpaBuin ¥ HOPM TYMaHHOrO OOpAICHHS C
OMOJOTHYECKUMU OO0BeKTaMu ucciemoBanuity YO «I pogHeHCKui
rOCYJJapCTBEHHBI ~ MENUIIMHCKUM  yHUBepcuTeT». Bo  Bpems
MPOBEJCHUS OKCIEPUMEHTa JXHUBOTHBIE HAXOIWINCh B YCIOBHSX
BHUBapus Kadenpsl co CBOOOIHBIM JOCTYIIOM K BOJE H TTHIIIE.

Bce xmpypruueckme  BMeEIIATENbCTBA  BBINOJNHSUIM B
OIEpallMOHHOW ¢  CcOOMIoZeHNeM TpeOOBaHWUN  aceNTHKA U
anTucenTukd. Ilocie BBeACHHs XUBOTHBIX B OOIIMA Hapko3 (B/M
keramuH 0,1 ™M1/100 T Macchl) TPOM3BOIIUIM JIAITAPOTOMHIO C
BBIBEICHWEM B paHy IEpeAHeld CTEHKH JKeIyJIKa M MOJIEITHPOBAIN
pany ckansmenem 0, 7x0,6x0,6 cm. PamkupoBamn KUBOTHBIX Ha 2
TPYIITBI ¥ OCYIIECTBISUTH TLIACTHYECKOE 3aKPhITHE PAHBI JKENyaKa. Y
KUBOTHBIX 1-ii rpynmbl paHeBod AedeKT Kemyaka VIIUBAIH
Y3JI0BBIMH IIBAMHU W JIMHUIO IIIBOB YKPBIBAIHM JIOCKYTOM OOIBIIOTO
CaJIbHUKAa Ha COCYIHCTON HOXKe ¢ (PUKCAIIMel ero K CTEHKE JKeTyIKa
(Cypruxpon 7/0), 2-ii — s repMeTH3alMd Ha pPaHy I[OMEIIAIH
UMIUIAHT W3 BOJIOKHHUCTO-IOPUCTOro (roporiacta-4 (¢ HHU3KOM
MTOPUCTOCTHIO, COCTOSIINI W3 OTHIENBHBIX BOJOKOH CO CPEIHUM
muamerpoM 10-15 mxMm, mmuHod 0,2-2 MM, CIUIAaBICHHBIX MEXIY
coboif B MecTax KoHTakTa. [lopucTocTh MaTepmana cocraBisiia 85-
90%, cpemnnss miotHocTs — 300-400 kr/m%), mo pasmepy
AHAJIOTUYHOTO JedeKTy B CTeHKe opraHa. DUKcalHio ero K CTEHKe
JKEIyJIKa TaKkKe OCYIIECTBIUTN y310BbiMH mBamu (Cyprukpoin 7/0).
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[locne BeIMONHEHHWsI BMENIATENbCTBA, KOHTPOJS TIeMOCTasa M
peBH3MH OpIOLIHOM IMOJIOCTH IOCIOHHO YIIMBajdH IEPEAHIO0
OpIOIIHYIO CTCHKY.

Habnromanu >KMBOTHBIX TIOCJE ONEpalMd C OLEHKOW WX
0011ero cocTosiHMUS, NOTPedIeHNsT UMU BoAbl M numy. Ha ayTtomcuun
Ha 3, 7 u 28 CyTKH OIICHMBAJIMW COCTOSIHHE OPIOIIMHBI, HAJIUYUC
MATOJOTHYECKOr0  JKccylara B OpIOMIHOW  MOJOCTH, — CHaek,
MaKpOKapTuHy kenynaka. Jims u3ydeHus matoMopdooruIecKux
H3MEHEeHNH paHeBoﬁ IMMOBEPXHOCTHU IKEIIyAKa ITPOU3BOANIIN B3ATUC
KYCOUKOB CTEHKH OpraHa M3 00JacTh MOBpeXIeHHs ¢ (puKcarmeit nx
B HeWtpansHoM 10% pactBope ¢opmanuua. [lociae HU3TOTOBNICHUS
CpE30B W OKpackd TIeMaTOKCWJIIMHOM M DO3WHOM pe3ylbTaThl
MOP(OIOTHYECKAX HW3MEHEHWH W3y4alld C MOMOIIBIO CBETOBOTO
MHUKPOCKOIIA.

Bce xuBOTHBIE TTOCTIE Oornepanuu BBIKWIIA, OCJIO)KHEHUH He
OTMEYaJIH. Pansr 3aKUIN IIEPBUYHBIM HATSKCHUEM. B
BBIIICYKA3aHHBIE CPOKM HA  BCKPBITUM Yy OKHBOTHBIX HE
OOHapyXWBaJM CIEIOB OSKCCYAATHBHOIO BBINOTA, IPHU3HAKOB
cocTosIBIIETOCS ~ KpoBoTedeHHs, abcrieccoB. bprommua Obuta
BJIaXkHas, Onectsmas. JKemyqoKk OOBIMHOTO I[BETa, MOBEPXHOCTH €ro
TJIa/IKasl.

Ha 3-u cyrkm mocne BmemarenscTBa B 1-if rpymme Kpbic B
007acTH THJIOPHYECKOr0 OTAENa JKETylKa YMEPEHHBIH OTeK,
CaJIbHUK TIPHJIETajl K paHeBOW MOBEpXHOCTH oprana. [1o muHny msoB
BBISBIISUIM SJMHUYHBIC PHIXJIBIC CIIAHKU C CAJIBHUKOM M CEE3EHKOI.
[lpn MHKPOCKONIMYECKOM HCCICJOBAaHUH B CaJIbHUKE OTMEYaIH
paspacTaHue HecHelnu(pUIeCKOl TpaHYIAINOHHOW TKaHHW, OOraToit
BHOBb 00pa30BaHHBIMU COCYAAaMH U KieTkamu. Cpean KIIETOYHOTrO
nHUIBTpaTa Mpeodiaasain TpanyIonuTH (puc. ).
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Pucynok 1 — Mpimeynast 000104Ka XKeTyaKa — JKENTasi CTPEIKa;
CAJILHUK C pa3pacTaHueM HecTeU(PHUEcKOi rpaHyIsIIMOHHON
TKaHU — cHHUE CTpeinku. OKp.: TeMAaTOKCUINHOM 1 303uHOM. X 100.

Bo 2-ii rpymimie B 3TOT cpok Ha MecTe Gpukcanuu GToporuiacta-
4 X CTeHKe opraHa OOHApYKUBAJIM YMEPEHHBIH OTEK, CITaCYHBIN
mporecc ¢ OOJBIIMM CaTbHUKOM M IedeHblo. PTOpoIIacT MmioTHO
Opuiieral K paHEBOM  MOBEPXHOCTH  JKelTyAKa.  AHaiuu3
naToMop(QoNoruuecknx  Cpe3oB  ToOKaszaja, uTo  (hToporuiact
NPEICTABIIICA  PA3pbIXJICHHBIM, IPONUTAHHBIM JKCCYIAaTOM, C
npeoOJialaHueM B HeM HeUTpoduiios (puc.2).

Pucynok 2 — ®@toponnact — )KeNThIE CTPEIKH; THOMHBIN KCCyAaT —
cuHHe cTpenku. OKp.: TeMaTOKCUIMHOM U 303uHOM. X100.
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7-e cryku. B 1-if rpynme Ha BCKpBHITUM B 30HE ONeEpanuu
OTMEYaJIl BBIPAXKEHHBIH CHACYHBIA MPOLECC C METISIMH TOHKON
kumku. OTeka B 00JacTH TMOBPEXKACHUS HE BBISBISIIN, CaIbHUK
MIPUJIEXKAT K  paHeBoH IIOBEPXHOCTU JKEIynKa. IIpu
MHUKPOCKOITMYECKOM HCCIIEIOBAHUN YCTAHOBJICHO, YTO BOCHAJICHHE B
0051acT BMEIIaTEeNILCTBA KETyIKa MeHee BhIpaKEHbl B CPABHEHUH C
NOpeAbIIYIMMHA CyTKaMH. B calpHHKEe OTMeYajad pa3pacTaHHe
HecIe(PUIECKO TPaHYISIIUOHHON TKaHW B CTaJUU CO3PEBAHMSL
KomuvectBoO  BHOBH ~ 00pa3oBaHHBIX  COCYIOB  3HAUYMTEIHLHO
YMEHBIIWIOCH 32 CYET PENyKIHH (110 CPaBHEHHIO C 3 CyTKaMu),
CBHUJETEIbCTBYIOIIEE O JMHAMHUKE IIPOLIECCOB  PEreHepaiui.
Knerounsiéi wHGUIBTpaT OBLT TpPEACTABIEH TPaHYJIOMUTAMH H
arpaHysonUTaMy, a Takke ¢uopodiractamu u  GubporUTamMu
(pubporenes). BouBusnum — GopMUpOBaHHWE  O0YAroB  PHIXIION
COCIMHUTENBHOM TKaH| (puc. 3).

Pucynok 3 — Mplmedrast 000109Ka KemyIKa — )KeITasi CTPENKa;
CaNBHUK C pa3pacTaHueM HecHenu(pUIecKOr rpaHyIsaIrOHHON
TKaHU — CHHHUE CTPENKU; (OPMUPOBAHUE COSIUHUTEIBHON TKAaHU —
yepHbIe cTpenku. OKp.: TeMaTOKCHIHHOM u 303uHOM. Xx100.

2-1 rpynma (¢roporutact). Ha ayrorcuu y BceX KHUBOTHBIX
BBISIBJSUIM €IMHUYHBIC PBIXJIbIE CITAHKU HA HAPY)KHOH MOBEPXHOCTH
¢dToportacta-4 ¢ canbHUKOM. Marepuana IUIOTHO TpHIeKal K
obnmacti TOBpexIeHus kenyaka. CeKBecTpalMd W MUTPaLUU
UMIUIAaHTa HE OOHapyXMBajHM. AHalN3 THCTOJOTHYECKUX CpPE30B
oKasall ¢ropomacr, OKPYXEHHBIN Hecnenu(puyeckoi
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TpaHyISLIMOHHON TKaHbIO W3 (QUOpPHHA U KIETOYHBIX BJIEMEHTOB
(peakumst opraHu3Ma Ha HHOpoAHOE Teno). Kierounslii nHQUIBTpAT
XapaKTepU30BaJICS BBIPAXKEHHBIM MOTMMOP(PU3MOM, TUIOTHOCTBHIO H
OBLT MpeCTaBJICH KaK TPpaHyJIOLUTaAMH, TaK U arpaHyJIOUUTaMH, YTO
CBHJICTEBCTBOBAJIO 00 OCTpOW BocmanuTenbHOU (aze. Kpome sToro
orMeyann  (uOpobnactel u  (QUOPOLUMTH, YKa3bIBAIOIIME HAa
MHUIMUpoBaHue Gpuodporenesa. Onpenersuim Hadano GopMupoBaHus
04YaroB PHIXJIOH COSTMHUTENLHON TKaHH (pHC. 4).

Pucynok 4 — Meimreunast 0007109Ka JKeITyIKa — XKeNTas CTPEIKa;
CaJBHUK ¢ (DTOPOIIACTOM M pa3pacTaHuEM HeCTIEH(PUICCKOM
TPaHYJISIIMOHHON TKaHU — CHHUE CTPENKU; (POPMHUPOBAHHE
COCIMHUTENBHON TKaHHU — YepHbIe cTpenku. OKp.: TeMaTOKCHIMHOM
u s03uHOM. X100.

28 cytku. Bo Bpems BCKpBITHSL UBOTHBIX |-l TpyIIIbI
OTMEYalli PBIXJbIE CIIAWKW CaJbHHKA C METIe TOHKOW KHILIKH.
CanpHUK TpuWekKal K paHe JKeIyAKa, NMPU3HAKOB BOCHAICHUS B
JAaHHOW 30HE HE BBIABISUIM. ['HMCTONOTrMYECKH OOHApYXXHBald B
CaJIbHUKE pa3pacTaHue HecTenU(pUIECKON TPaHyIUOHHON TKaHH B
craguu co3peBaHus. KierouHelii MHQUIBTPAT XapaKTepH30BaJICS
NOIMMOP(GU3MOM, OIHAKO YKe Npeodiafaid NPEUMYILECTBEHHO
¢ubpobmactet u  ¢GubponmTel. MecTamMu OTMEUalld MPHUMECh
JTUMQOLHUTOB U THCTHOLUUTOB. [lONOKUTENBHBIM MPU3HAKOM OBLIO
(¢hopMHUpOBaHHE COSOUHHUTENBLHOW TKaHW B BUAE MHOMXECTBEHHBIX
ouaroB (oOpazoBbiBaeTcs pyden) (puc. 5).

67



Pucynok 5 — Mpimeynast 000104Ka KeTyaKa — JKENThIe CTPENKHU;
CaJIbHUK C pa3pacTaHHeM HeCTIeU(PUIECKON IpaHyIsSIIHOHHON
TKaHH — CHHHE CTPEJIKU; (POPMHUPOBAHHUE COCTUHUTEIBHON TKAHU —
gepHbIe CTpenkd. OKp.: TeMaTOKCHINHOM U 303uHOM. X100.

2-s rpymma (¢droporact). Ha ayrorncnu skcriepuMeHTaTbHBIX
YKHUBOTHBIX OOHAPYKHMBAJIM YMEPEHHBIH CITacuHbIH Mporiecc BHENTHEH
CTOPOHBI UMILIAHTA MOJUMEpPA C calbHUKOM. DToporiact-4 mIOTHO
IpuiIeral K paHEeBOW TIIOBEPXHOCTH JKelyaka Oe3 MPH3HAKOB
BOCIIAJIEHHs], CEKBECTPALIMU U €r0 MUI'PALUH U3 30HBI IOBPEKICHUS.
AHann3 maToMop(OIOTHYECKUX CPE30B IOKa3al Pa3BOJIOKHEHHBIH
32 CcYeT IIOBCEMECTHOTO pa3pacTaHHus COCOUHUTEIBHOM TKAaHBIO
pa3Iu4HON CTEHEHU 3peNoCTH ¢roporutact c ero
WHKAaICYJIUPOBAHUEM.  YMEPEHHO  BBIPAKEHHBIA  KIIETOYHBII
WHOUIBTPAT OBLT MPEACTABICH MPEUMYyIIeCTBeHHO (prbOpodiacTamMu
n (uUOpOIUTaMH C TPUMECHI0 TUTAHTCKUX MHOTOSICPHBIX KIIETOK
THTIa THOPOAHBIX TeN (pHC. 6).
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Pucynok 6 — ®@toporact ¢ pazpacTaHHEM PHIXJION COeTUHUTETHHOMN
TKaHU — CUHUEC CTPCIIKU, 3p€iiad COCANHUTECIIbHAA TKaHb — YCPHBIC
CTpENKH; NHOWIBTPAT C HATMYMEM I'MTAHTCKUX MHOTOSIEPHBIX
KJIETOK — KpacHbIe cTpesKku. OKp.: réeMaTOKCUIMHOM U 303UHOM.
x100

VauTbIBas pe3ysibTaThl, MOMYYECHHBIE B XOJE JKCIIEPUMEHTA,
MOXKHO CIIEaTh 3aKIIOYEHHE, YTO OMEHTOIIACTHKA U (roporutacT-4
SIBIISIOTCS 3 PEKTUBHBIMU CIIOCOOAMH 3aKPBITHSI PAHEBOTO JieeKTa
B CTeHKe ~okemyaka. OpmHako MaKpOCKONIMYecKas KapTHHA
XapaKTepH30BasIach OOJbIIEH BBIPaKEHHOCTHIO CITAGUHOTO Tpolecca
MIpU TIPUMEHEHUH OOJBIIOTO CalbHUKA HAa COCYAWCTOW HOXKe. B
coydae ¢ (TOPOIUIACTOM OTMEYAIH pBIXJIBIE CHAWKH CaJbHHUKA
TONBKO C Hapy)KHOH IIOBEPXHOCTHIO WMIUIAHTA. AHAIH3HPYST
MHUKpPOCKOIMYECKAE W3MEHEHHsS B TpyNIax B pPasHbIE CPOKU
JKCTIEpIMEHTa  CIeAyeT OTMETHTh TPH  3aKPBITHM  PaHbBI
(roporutactoM-4 MeHee BBIPRXKEHHYI) BOCIAJHUTENBHYIO PEAKIHIO,

MIPECTaBIIEHHYIO MPENMYIIECTBEHHO (hubpobnacramu u
¢ubponiTaMn B CpaBHEHHH C TPHUMEHEHHWEM CallbHUKa Ha
COCYIUCTON HOXKE, rne KJIeTOYHas uHUIBTpanus

XapaKTepU30BaIach MOIMMOPGU3MOM C HAIMYMEM JTUMQOLHUTOB U
TUCTHOLIUTOB. OJTO CBHUJAETENBCTBOBAJIO O HAIUYUU IOJOCTPOrO
BOCIAJINTENBHOIO MPOIIECCa B CTEHKE JKemyAKka. GTOpOmIacT CiayKUT
KapKacoM Ul PaHbl KEMyJKa, TJIe MPOUCXOANUT OTIPAaHUYEHHUE €ro
COEIMHUTENBbHOW TKaHbIO (WHKancynupoBanue). Ha 28-e cytku
MOJIUMEP TPENCTABISIICA Pa3BOJIOKHEHHBIM 33 CUET IIOBCEMECTHOIO
MIPOpPAcTaHUsl KOJIJIAar€HOBBIMU BOJIOKHAMH B €r0 MOpBI, 4YTO
obecrieunBajo IUIOTHOE TMpHJIETaHUE K PAHEBOW IOBEPXHOCTH
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KeTyAKa, TEM CaMbIM MpPENSITCTBYS KOHTAaKTy C OpIOMIHON
noJocTeio. TakuMm o0pa3oM, 3akpeITHE JedeKkTa CTEHKH >KemylKa
¢dTopornactoM-4 WMEET MPEUMYIECTBA Mepell OMEHTOMIACTUKOM.
JanHbpIii cioco0 MOXeT OBITh HUCIONB30BaH JUIS IIACTHYECKOTO
3aKPBITHSI PAHEBBIX [TOBEPXHOCTEN B KIIMHUYECKON IIPAKTHKE.
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Abstract: this article examines the influence of modern
interior desigh methods on human visual and emotional perception of
living space. Based on an analysis of current research and practical
cases, it shows how color solutions, planning structures, lighting, and
materials shape the feeling of "home," affect psychological comfort,
cognitive processes, and quality of life. Special attention is paid to
specific design techniques: visual accent systems, depth illusion,
biophilic design, layered lighting scenarios, tactile contrasts, and
frame-within-frame compositions. The study substantiates the thesis
that professional interior design transforms the perception of an
apartment from merely a set of functional zones into an adaptive
environment that supports the well-being of its inhabitants.

Keywords: interior design, perception of living space,
environmental psychology, visual comfort, home environment, color
in interiors.

For most people, the concept of "home" is central to the
formation of identity, security, and psychological balance. However,
living space does not always automatically perform these functions.
In conditions of high-density development, standard layouts, and an
excess of visual information, interior design becomes a tool that
either enhances the feeling of comfort and control over the
environment or, conversely, creates chronic discomfort. Moreover,
as current research shows, the transformation of the perception of an
apartment and home occurs not so much through changes in
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engineering systems or the architectural form of the building, but
through the competent organization of internal space, light, color,
and materials [1].

The purpose of this work is to analyze how interior design
tools transform the subjective perception of an apartment and home,
changing a person's attitude toward living space, its functionality,
and its emotional value.

Talking about methods, we studied a set of theoretical
methods: analysis of scientific and professional literature on
environmental psychology, architectural psychology, and interior
design; synthesis of practical cases in residential design; and
structural-functional analysis, which allows linking specific design
solutions to changes in human perception. The empirical basis
includes open publications from professional communities and
survey data reflecting urban residents' preferences in organizing their
home environment.

In process we reached the following results. For most people,
the concept of "home" is central to the formation of identity, security,
and psychological balance. However, living space does not always
automatically perform these functions. In conditions of high-density
development, standard layouts, and an excess of visual information,
interior design becomes a tool that either enhances the feeling of
comfort and control over the environment or, conversely, creates
chronic discomfort. Moreover, as current research shows, the
transformation of the perception of an apartment and home occurs
not so much through changes in engineering systems or the
architectural form of the building, but through the competent
organization of internal space, light, color, and materials [1]. The
purpose of this work is to analyze how interior design tools
transform the subjective perception of an apartment and home,
changing a person's attitude toward living space, its functionality,
and its emotional value.

First of all, speaking of the key factors in changing perception,
it is necessary to highlight layout and zoning. One of the most
significant solutions here is the rejection of rigid attachment to
functional rooms in favor of open, flexible layouts. Research
findings indicate that the ability to transform space (sliding
partitions, transformable furniture, through zones) directly correlates
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with residents' feelings of freedom and control [2]. Due to this, the
apartment begins to be perceived not as a fixed set of "room —
kitchen — hallway,” but as a single, changeable organism that can
adapt to different life scenarios: working from home, hosting guests,
resting, raising children. Thus, the home turns from a "box" into an
environment that supports one's rhythm of life.

Regarding color and lighting, they act as the second critical
factor directly managing mood and visual comfort. As environmental
psychology data show, cool tones and lack of natural light narrow
subjective space, causing a feeling of crampedness even in physically
spacious rooms. Conversely, warm natural shades (terracotta, sand,
olive) combined with multi-level lighting scenarios (task, accent,
decorative) expand the visual boundaries of a room and create a
feeling of "hearth and home" [2]. It should be emphasized that this is
especially significant for standard apartments with typical
dimensions. Competent color zoning and light modeling make it
possible to visually correct spatial deficiencies: low ceilings become
higher, dark corners gain functionality, and long corridors cease to be
perceived as wasted space. As a result, a person begins to perceive
their apartment as a unique space designed specifically for them,
rather than as a cell of standard development. Speaking of methods,
it is also necessary to highlight the choice of materials and their
textures, since materiality and tactility form the transition from
faceless "walls" to a "living environment." Smooth, cold, sterile
surfaces (bare concrete, glossy plastic, polished glass) are often
associated with office or public environments and hinder the
formation of a sense of coziness. In contrast, tactically complex,
"warm" materials — natural wood, matte paints, textiles, micro-
concrete with pronounced texture — activate deep sensory
mechanisms of attachment to place [3]. It is precisely through tactile
sensations and the visual complexity of surfaces that the attitude
toward the apartment changes: the home begins to be perceived as an
environment that breathes, ages, and changes together with the
person, which is fundamentally different from perceiving a home as
a temporary or faceless shelter.

Alongside these fundamental principles, there are specific,
actionable techniques that allow for a more refined improvement of
home perception. Speaking of such techniques, it is necessary to
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highlight visual accent systems. Instead of painting all walls the
same color, professional designers use accent walls (with color,
texture, or pattern), rhythmic placement of art objects, and
contrasting frames for doorways or niches. This technique breaks the
monotonous visual field of the "box" and creates a sequence of
visual events that the brain processes as interesting and non-
fatiguing, making the apartment feel more spacious and
dynamic.Regarding work with small or narrow spaces, depth illusion
techniques play a key role here. Designers use mirrors opposite
windows, glossy floor finishes that reflect light, and horizontal lines
(long shelves, low cabinets, continuous flooring without thresholds).
These methods trick the visual system into perceiving greater depth
and volume. For example, a narrow hallway can feel twice as wide
simply by replacing a single overhead light with wall sconces and
placing a large mirror at the far end.

Speaking of methods, it is necessary to highlight biophilic
design elements as well. Incorporating natural elements — living
walls, plants at different heights, materials that mimic natural
patterns (wood grain, stone texture) — reduces stress and increases
the sense of well-being. Even in a windowless bathroom, adding a
small plant, a green textile accent, and warm wood-look tiles shifts
perception from "clinical and cramped" to "calming and organic."

Regarding lighting, layered lighting strategies deserve special
attention. Rather than relying on a single ceiling light, professional
design uses four layers: ambient (general ceiling light), task (reading
lamps, under-cabinet kitchen lights), accent (picture lights, shelf
strips), and decorative (a statement pendant or floor lamp). This
layering allows residents to change the mood of a room instantly —
from bright and productive to soft and restful — making the space feel
more versatile and personalized.

Furthermore, speaking of methods for creating a rich sensory
environment, it is necessary to highlight tactile contrast. Combining
materials with different textures — smooth concrete next to rough
linen, polished metal next to matte wood — creates sensory richness.
The brain registers these contrasts as "interesting” and "complex,"
which increases feelings of engagement and attachment. For
instance, a kitchen can shift from feeling like a sterile laboratory (all
glossy surfaces) to a warm workshop (wooden cutting boards, linen
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towels, matte ceramic tiles).

Finally, regarding the organization of large spaces, frame-
within-frame compositions prove to be an effective technique.
Breaking a large room into smaller visual zones using rugs, changes
in ceiling height, or half-partitions (shelves, sofas) creates a sense of
intimacy and discovery. Instead of seeing everything at once, the
resident moves through "rooms within a room," which mimics the
experience of a larger, more varied house. This technique is
especially effective in studio apartments, where one open space must
serve as kitchen, living room, and bedroom.

In conclusion, it can be argued that interior design today acts
not merely as a decorative or functional practice, but as a key tool for
transforming human perception of home and apartment. By changing
layout, color, light, materials, and the degree of personalization — and
by applying specific techniques such as visual accents, depth
illusions, biophilic elements, layered lighting, tactile contrasts, and
frame-within-frame compositions — design shifts living space from
the category of "physical shelter" to the category of "psychological
support environment." Professionally organized interiors change the
vision of an apartment: from a faceless set of square meters, it turns
into an adaptive, emotionally warm, and visually comfortable home
that directly affects a person's psychological well-being. In
conditions of mass standard development, interior design becomes
the main resource for creating a truly humane, safe, and inspiring
living space. Future research should explore the long-term effects of
different design strategies on mental health and investigate how
personalized interiors can be made accessible in standard housing
development.

© B.K. Durdyev, D.Yu. Tulepbergenova, 2026
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OCOBEHHOCTHU ®OPMHUPOBAHUS IEHHOCTHBIX
NMPUOPUTETOB COBPEMEHHOM KA3BAXCTAHCKOM
MOJIOJIEXKHA

AHHOTAUMs: K TEOPETUYECKHUM acCIeKTaM OCOOEHHOCTEH
hopmupoBaHUS LICHHOCTHBIX IIPUOPUTETOB COBPEMEHHOMN
Ka3aXCTaHCKON MOJIOJCKH OTHOCSATCS H3MEHEHHS B NPHOPHUTETaX
o0ycCIOBIEHHBIE Tjo0alu3anuel, BHYTPEHHEH MHTIpalued B
KpyIIHBIE ~ TOpoJa, IpoleccamMud  ypOaHW3alMM,  COI[UAJIBHO-
SKOHOMHYECKUMHU IIPOIECCAMH U COLMAIBHBIM cTaTycoM. CIOXKHOE
B3aMMOJICHCTBHE IICHHOCTHBIX OPHEHTAIMM, KYIbTYPHBIX TPaJaHIHi,
MOJEPHHU3AIUN W TI00aIM3aldH JCKUT B OCHOBE COBPEMEHHOI'O
TEOPETHUECKOT0 W  MPAKTHYECKOTO0  TUCKypca  Ka3aXCTaHCKOH
MOJIOICIKH.

KiawueBble cj10Ba: MOJIOACKB, COIUANBHAS UICHTUIHOCTD,
rpakIaHcKast AKTUBHOCTb, udpoBeIc KOMITCTCHIINH,
WHTEpPHAIIMOHAN3AIHs 00pa30BaHMS.

CoBpemenHast Mojoaexpb KazaxcraHa HaxOOUTCS B TOUKE
MepeceyeHrss IJ100albHOrO M JIOKAJIBHOTO,  MOZAEPHH3ALINHY,
WH()OPMAITMOHHBIX TEXHONOTHMH ¥ Tpamunuii. Ee meHHOCTH
(GbopMHPYIOTCSI 1OX BIMSHHUEM MHOTOCIOHWHBIX (AaKTOpoB U
OTPaXKaroT CIOKHOCTh U1 MHOT00Opa3ne COLUaIbHO-3KOHOMUYECKUX,
MOJIUTUYECKUX MIPOIIECCOB COBPEMEHHOI'0 Ka3aXCTaHCKOI0 00IIecTBa
B YCIOBHSX  OJHOBPEMEHHOIO  BIHUSHHUA  TPaIULMOHHOTO
KyJbTYPHOTO  Hacliedusl, IOCTCOBETCKOH TpaHcpopmMauuu U
MPOLIECCOB  INo0anu3auy. OTa YHUKaJbHas COLMOKYJIBTYpHAs
CUTyallUsi ompenensier crneuu(uky IeHHOCTHBIX OpUEHTALHMH,
KOTOpPBIE OTJIIMYAIOTCS] BEICOKON HEOAHOPOAHOCTBIO M TUHAMU3MOM.

CornacHo HCCIEA0BaHUAM Ka3aXCTaHCKUX COLIMOJIOTOB, CPEAH
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MOJIOACKH COXPAHSIOTCS YCTOMYUBBIC SJIEMEHTHI TPaIULMOHHOTO
CO3HAHMS: YBaKEHUE K CTapIINM, KOJUIEKTUBU3M, OYUTAHHE CEMbH
W DTHUYECKOH MAEHTHYHOCTH. OCOOEHHO BBIPAYKEHBI 3TH UYEpPTHI B
CENTbCKON MECTHOCTH, TJIe 3HAUYUTEIBHYIO POJIb MPOJOKAIOT UTPATh
POIIOBBIC M TEPPUTOPUATIBHEIE CBSI3H [1].

B 10 xe Bpems B KpymHBIX ropogax (Ammatsl, AcTtaHa,
[IsiMkeHT) HaOMIOMAETCS MHTEHCUBHOE MPOHUKHOBEHHUE 3amajHbIX
KyJBTYPHBIX MOJIENeH, B TOM 4HCJe depe3 oOpa3oBaHUe, Meaua H
HI/I(I)pOBbIe TEXHOJIOT'HH. MOJIOJIG)KB AKTUBHO MCIHOJIB3YCT UHTCPHET,
TOBOPUT Ha HECKOJIBKHUX A3bIKAX, Y4YaCTBYCT B MECKAYHAPOIHBIX
IPOEKTaX U JIEMOHCTPUPYET YCTAaHOBKM Ha JIMYHOCTHBIA POCT U
MOOHITBHOCTb.

Kak ormeuaer JK.A. KammeBa, «mpoGnema dopmMupoBaHus
COIMANIbHON WICHTHYHOCTH COBPEMEHHOW MOJOJEKH IPOIOIKAET
OCTaBaThCS  aKTyaJlbHOM B cuiny cinaboil 3¢ ¢eKTHBHOCTH
MEXaHU3MOB, CIIOCOOCTBYIONIUX  WHTETPAIlMA  MOJOICKH B
COLIMAJIBHYIO CTPYKTYpPY oOmIecTBay [2].

OpHako B MOJNOAEKHOW Cpelie COXPAaHSETCs 3HAYUTEIbHOE
COIlMATIbHOE HEPAaBEHCTBO, KOTOPOE BBIPAKAETCS B Pa3IHUMIX
JOCTyIla K KadeCTBEHHOMY OOpa30BaHUIO, IMH(PPOBEIM pecypcam,
KapbepHbIM  BO3MOXXHOCTSIM. JTO  TOPOXJAaeT  BHYTPEHHIOIO
muddepeHuaniio W JaTbHEHIIeE  pacciIOCHHWE  MOJIOACKU,
(hopMupys TeM caMbIM pa3Hble [IEHHOCTHBIE CHCTEMBI Y TOPOJICKHUX U
CEeNTbCKUX, PYCCKOS3BIYHBIX M Ka3aXOS3BIYHBIX, O00ECHeueHHBIX |
YS3BUMBIX TPYIIT HACETICHMUS.

Tl'ocymapcTtBeHHas  MmomonexHass noiautuka  Kazaxcrana
HampaBlieHa Ha TOJJIEPKKY MOIOMEKHBIX HWHHUIINATHB, Pa3BUTHE
TPaXIAHCKOM  aKTUBHOCTH,  NHM(POBBIX  KOMIIETSHIWH U
WHTEpHAIMOHAIM3ann  oOpazoBaHus.  OgHAKO  MO-TIPSKHEMY
OlIyIIaercs TMOTpedHOCTh B Ooee THOKAX ¥ WHKIFO3WBHBIX
CTpATEeTUAX, YIUTHIBAIONINX [IEHHOCTHBIE TPHOPUTETHI M OXKHUIaHHS
Pa3HBIX CIIOEB MOIIOICKH.

Kazaxcranckue wccrienoBatend 3aaloOTCs BOIPOCOM 00
0COOEHHOCTSX KIFOYEBBIX IIEHHOCTEH W Ka4deCTB IpeICTaBUTENEH
pasHbIX 3THOCOB Kaszaxcrana, OOYCIOBIEHHBIX WX TPAIUIUSIMH U
KyJnbTypoil. OTciexuBaeTcs KOppensuus MKy YPOBHEM BiaJleHUs
HECKOJIbKUMHU SI3bIKaMH, LIEHHOCTHBIMU OPUEHTALMSIMU (TAaKUMH KaK
CeMbsl, YBaKEHHE, TOJIEPAHTHOCTh M MHIWBUIYAIN3M) U JTUHAMHUKON
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MEKKYJIbTYPHOH KOMMYHUKauu. Tem He MeHee, Takue (aKTOpbI,
KaK TOpPOJICKOE M CElNbCKOE MPOUCXOXKICHUE, PETUTHO3HOCTb,
CYIIECTBEHHO  BJIHUSIOT HAa  TMPUBEPKCHHOCTh  CTYICHUECKOU
MOJIOZI&KH K KYJIbTYPHBIM IIeHHOCTSM [3].

Kak OTMEUAIOT Ipyras rpyIma Ka3aXCTaHCKHX
uccienoBareneii, MoIonexb B perumoHax Kazaxcrana CKIOHHA
NPUACPKUBATHCS  TPATUIIMOHATUCTCKOM  MOJEIH  ATHUYECKOU
HJIEHTUYHOCTH C CHJIBHBIM aKIIGHTOM Ha S3bIKE KaK OCHOBHOM
Mapkepe, Torja Kak TOpOJCKas MOJOIEKL paccMaTpuUBacT
ATHUYECKYI0 HACHTUYHOCTH JIUIIh KaK OAHY W3 TpaHeW IUIHOU
UJICHTUYHOCTH, CBOOOTHO CaMOKOHCTPYUPYEMYIO TIOCPEICTBOM
HappaTUBHBIX TNpakTuk. Crenuduka 3THUYECKOW HICHTHYHOCTH
Ka3axCTaHCKOM  MOJIOJICKHU  TPOSBISIETCS  KaK  CJIOXKHAsA U
HEOJHO3HAUHAsl KOH(UTypalysi, XapaKTEPU3YIOIIascs ITyOHHHBIM
HaIPSHKEHUEM MEXIY TPATUITUOHATUCTCKUMA U MOJCPHUCTCKUMU
OpHeHTanuAMH [4].

BzaumoneiicTBue 1100aJbHBIX M HAIMOHAJBHBIX TEHICHIIMI
AMEET peIIaliee 3HAYCHHUE ISl HHTEPIPETAIIUHd  MOJIOJACKHBIX
neHHocted B Kazaxcrane. AHanu3 HCClIEIOBaHMI Ka3aXCTaHCKUX
ABTOPOB TIOKA3BIBACT AMIIEMY BBEIOOpA HWACHTUIHOCTH MOJIOABIMHU
Ka3axCTaHI[AMU B BHJIC CIIEKTPa: C OJHOW CTOPOHBI, MOJIOJCKHAS
WICHTUIHOCTh, OCHOBaHHAsI HA STHUYECKOW KYJIbTYypEe M TPaIUIHIX;
C APYrod CTOPOHBI, HIEHTHYHOCTh, COOTBETCTBYIOMIAS TI00aTbHBIM
(WM 3amaIHBIM) TIEHHOCTSIM WHIWBHUAYalIbHOCTH M OTKpbITOCTH. Ha
MpaKkTHKE OOJBITMHCTBO MOJONBIX JIFOJCH HAXOIATCS THE-TO
rocepenuHe, co3laBas THOPUIHBIE HICHTHYHOCTH, KOTOpHIE
OIMparoTcs Ha 00a KCTOYHUKA [5].

I[lo mHEHWIO Ka3aXCTAaHCKUX HCCienoBareneid crenuduka
LIEHHOCTeH CcoBpeMeHHOW Monoaexku Pecnyonukn Kasaxcran
3aKNIOYaeTcs B COXpaHEHHWE TPAIWIHAOHHBIX IIEHHOCTEH: B
YaCTHOCTH, OpUEHTAIIMsI Ha CEMbIO, OTHOBPEMEHHO yaAeNss OoIbIne
BHHMaHUSl  JIMYHBIM  aMOWIMSIM,  pa3BICUEHHSIM/IOCYTY U
BO3MOXKHOCTSIM CamMOpeaTn3aIiiy.

Tem He MeHee, UCCIIeTOBAHUS MOJIOJIEKHU TTOKA3aIH TUHAMUKY
pocTa TaKMX WHAWBHIYaJIbHBIX TPUOPUTETOB KaK JOCTIIKEHHE,
CTUMYJIIPOBaHHE, TOOPOTa.

WNHuterpanuss KOJUIGKTUBUCTCKUX OpUEHTAlUH: ceMeilHoU
COMUIAPHOCTH C  BO3HUKAIOIIMMU  HWHAWBUAYAIHCTUYECKUMU
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LEIsAMU: aMOWIIMM, KapbEPHBIH pPOCT, OBbLIO 3a()UKCUPOBAHO B
HECKOJIbKUX COBPEMEHHBIX UCCIEIOBAHUSX.

Oco0oe¢ BHUMaHUE YACISIOT TJI00AIBHBIM 3KOJIOTHYCCKHM
BbI3OBaAM H CO]_[I/IaJ]bHOMy HepaBeHCTBy, a TAKXE HUX BJIUAHHUK Ha
LeHHocTn Mojoaexu aBTopel M. MatTxanoBa m K.MatkaHnoBa B
cTatbe «BnusHME T00aNBHBIX TEHACHIUNA Ha (QOpMUPOBaHUC
neHHocteir Monoxexu» (The influence of global trends on the
formation of youth values). ABTOpBI akIEHTUPYIOT BHHMaHHE Ha
BIINAHUUA HHq)OpMaL[I/IOHHBIX TCXHOJIOFI/Iﬁ " COLIUAJIBHBIX ceref/'I Ha
(dhopMupoBaHUE KYJIBTYPHBIX MPESANOYTESHHI MOJIOIOrO TOKOJICHUS
[6].

Mononexs Kazaxcrana mnpencraBisieT coOoW YHUKaJIbHBIN
COLIMOKYJIBTYPHBIM CHHTE3 TpaguIlMoHaIn3Ma U MoaepHa. C omHOM
CTOpOHBI, COXpaHSIGTCSI BBICOKasA 3HAYHUMOCTH CEMbH, yBa)KeHI/ISI K
CTapIINM, PETUTHO3HBIX HOpM. C APYTroi — YCHJIMBAETCS UHTEPEC K
WHHOBAIHSM, MEXIyHapOIHOU MOOHMITEHOCTH, ppoBOMy
MIPEANPHHUMATEIBCTBY. I"oponckast MOJIOAEXKb OBICTpEe
amanTHPYeTCsl K TIIOOATBHBIM TPEHJAM, TOTrna Kak CelbCKas
OpPHEHTHPOBAaHA HAa COXpaHCHUE HAITMOHATEHOW MICHTUIHOCTH.

IlenHoctHbie ycTaHOBKM Moyojexu B Kazaxcrane He
SIBJISIIOTCS.  OOHOPOMHBIMH WM CYIIIECTBEHHO  BappUPYIOTCI B
3aBUCUMOCTH OT PETHOHAJIHHOW W COIMAIBLHOW IMPHUHAICKHOCTH.
I'eorpadudecknii pakrTop OKa3pBaeT 3HAYUTEIHHOE BIHUSHUC HA
BOCTIPHSTHE TPHOPUTETOB W HOPM, a TakkKe Ha JOCTyll K
COIIMAJIEHBIM TP TaM B 00pa30BaTEIHLHBIM BO3MOXKHOCTSIM.

Monogexps MeramonnucoB: ActaHbl, Anmatel, IlleMKeHTa,
JIEeMOHCTpUpPYeT Oojiee MOAEPHH3UpPOBaHHBIC IIeHHOCTH. [l Hee
XapaKTepHbl WHIVNBUAYAIM3M, CTpPEMJICHHE K CaMOpeaTH3alluH,
TONIEPAaHTHOCTh, TEXHOJOTHYECKass afanTanus, OpUEHTalUWs Ha
MEeXKTyHapOIHBIE MPAKTUKA. | OpoACcKasi MOIIOIEKb Yallle BOBIIEYEeHa
B CTapTambl, y4acTBYeT B COIMANBHBIX U KyJIbTYPHBIX IPOEKTaX,
CBOOOTHEE BBIPaKaeT CBOM B3TJISIIIBI M MICHTHYHOCTH.

B To xe Bpems cenbckas MOIOIEKb W MOJOJbIC IFOIU W3
MajblX TOpOMOB B  OOJbINEH  CTEEHW  MPHUIEPKUBAIOTCS
TPAIUIINOHHBIX YCTAHOBOK. 3/I€Ch BAXHYIO POJIb UTPAIOT YBaKEHUE
K CTapLINM, CEMEUHbIE [IEHHOCTU, PETUTHO3HOCTh U KOJJIEKTUBU3M.
Uacto HaOmromaercs BBICOKAsS 3aBHCHUMOCTH OT POAMTEIHCKOTO
ABTOPUTETa W OrPAaHWYEHHBIA JIOCTYIl K  albTEPHATHBHBIM
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HCTOYHHMKAM HH(pOpMaIui, 0COOCHHO B YCIIOBHUAX CIIA00# U POBOH
UH(DPACTPYKTYPHI.

CornuasibHasi cTpatu(UKaIUs TAaKKe BHOCHT 3HAYUTEIBHBIN
BKJIAaJ B PasNduusi LEHHOCTHBIX Mojened. Momonexs u3
O0CCIICUEHHBIX ~ CJIOEB  OOIEeCTBa CKIOHHA K  IJIOOAJbHBIM
OpHEHTHPaM, MOOMJIBHOCTH M KaphepHOMY POCTYy. B TO Bpems kak
OpeacTaBUTCIIM COLUHUAJIBHO YA3BHMBIX TPYHIT Yalle BLI6I/IpaIOT
CTaOMIBLHOCTE, 0€30IaCHOCTE, 0a30BEIE KU3HEHHEIE 1IE€]TH, TAKAE KaK
TPYLOYCTPOUCTBO U MOAJIEPKAHUE CEMBHU.

PernonanbHbie OCO6€HHOCTI/I OTHOKYJIbTYPHOI'O M A3BIKOBOI'O
COoCcTaBa TaKKe BIMSAIOT HA CTPYKTYpy LEHHOCTEH. B  FOXKHBIX
peruoHax, TAC BbBIIC INNIOTHOCTh TPAAULOMOHHBIX OSTHHUYCCKUX
O6IIII/IH, COXpaHACTCA BJIUAHHUE IIaTpHapXaJbHBIX MO}Ieﬂeﬁ )51
PEIUTHO3HBIX HOPM. B CEBCPHBIX U MLECHTPAJIbHBIX O6JIaCT$[X,
0COOCHHO ¢ TpeobagaHueM PYCCKOS3BIYHOM Cpembl, darie
HaO0JIIOIAIOTCS CEKYNISIPHBIC U €BPOICU3UPOBAHHbBIC YCTAHOBKH.

AHanM3 pEeruoHAJBHBIX H  CONHAIBHBIX  Pa3NAYuid B
[EHHOCTHBIX TPUOPHUTETaX I03BOJIAET 0OoJiee TOYHO OIICHUBATH
O0COOCHHOCTH MOJIOJIGKHOW COLMANIU3aMH. JTO OCOOEHHO BaXKHO
TUTS pa3paboTku TEPPUTOPHATHEHO u COLIMAJIBFHO-
I GepeHIupPOBaHHON  MOJIOASKHOW  MOJUTHUKH,  CIIOCOOHOMH
YYUTHIBATh CIENU(PUKY PETMOHOB W yPOBEHB IOCTYIAa K pecypcam
pa3BUTHSAL

I'eHnepHBIif acTiekT WrpaeT BaXHYIO poib B (hopMHpoBaHUHM
Hepapxuu LIEHHOCTeH MONIOJeKHU. [[eHHOCTHBIE OPUEHTUPHI FOHOIIIEH
u peBymiek B KazaxcraHe paznmdaroTcsi HE TONBKO IO COAEPIKaHMIO,
HO U M0 MPHUOPHUTETHOCTH TEX WJIM WHBIX YCTAHOBOK. JTH Pa3iUIUs
O0yCIIOBIIEHBl ~ COYETAaHWEM OHOJOTMYeCKUX, KyJIbTYPHBIX H
COIMANBHBIX  (PAKTOPOB, BKIIOYAash BIMSHAE  TPaJAUIIMOHHBIX
TeHJIEPHBIX POJIeH U MOJCPHU3AIMOHHBIX TeHCHITHA.

Takum o00pa3oMm, HECMOTpS Ha TJ00ANBHBIE MIPOIECCHI
YHU(DUKAIUH, [EHHOCTHBIE Pa3INdds MEXAY MOIIOASKBIO Pa3HBIX
CTpaH H PErHOHOB CcoXxpaHATCA. OHH OTpaxarT crenuduxy
COIMATIBPHOM  Cpembl, YPOBHS  OKOHOMHYECKOTO  pPa3BUTHA,
TTOJTUTUYECKOW KYIBTYphl U MCTOpUYecKoro Hacienus. [loHumanme
ATUX PA3NIMYMA BaXKHO I Pa3pa0OTKu 3PQPEKTHBHBIX CTpaTeruit
B3aUMOJICHCTBUSL €  MOJOASKBI0O  HAa  HAIMOHAJIBHOM U
MEXKTyHapOTHOM YPOBHSIX.
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BOJIOHTEPCKOE ABUKEHUE B PECITYBJIUKE
KA3AXCTAH: JUHAMUKA U3MEHEHU 1
®OPMUPOBAHUSA HOBBIX TPEHOB

AnHoTtaunusi: B Kazaxcrane, Kak ¥ 110 BCEMY MHUPY, MEHSETCS
HE TOJBKO POJIb TPETHEro CEKTOpa, HO M BOJOHTEPCKOTO JBIKCHHUSI,
TakK KakK IIOABJIAIOTCSA HOBBIC HaIrpaBJICHUA OKa3aHuA
TOOPOBOIBYECKOM TTOMOIITH COIMATBHO-YSI3BUMBIM CIIOSIM
HaACCJIICHHUA, JOCTAM H IIOXKHIIBIM  JIFOOSAM. B cratbe mnoka3zana
IUHAMAKA W3MEHEHWH W HOBBIE TPEHIBI B JTOOPOBOIHEYECKOM
nerkeHun PecyOmmku Kazaxcran.

KinwueBble  cJioBa: BOJIOHTEp,  moOpoBomen, Tox
BOJIOHTEPCTBA, IPaXAaHCKHE HHUIINATUBEI, IPAaBOBOE BOJIOHTEPCTBO.

ITo manubeM Ha anpens 2026 roma, B Kazaxcrane ycuinBaercs
pOJH BOJIOHTEPCTBA KaK OOMIECTBEHHOTO MHCTUTYTA. JTO CBSI3aHO C
TEM, 9TO 110 HHUIHATHBE cTpaHbl 2026 rox Osur mpososriamen OOH
T'omom BonoHTEpCTRA.

B KazaxcTtaHe B BOJOHTEPCKOE JBUKEHUE BOBJICYEHO HE
mernee 240 000 dgemoBek, KOTOpbIe pPAOOTAIOT B  Pa3TUIHBIX
HarnpaBleHnsX. OCHOBHBIMH HAaIpPaBICHUSMH BOJOHTEPCTBA CTaJH
MIOMOIIp TIOXKHIIBIM W OIWHOKHM, IJIFOJSIM B TPYAHOW >KU3HEHHOMN
CUTyaIluH, APYTHe BUIBI COIMAIHFHOIO BOJOHTEPCTBA, B TOM YHUCIIC
9KOJIOTUYECKOE BOJIOHTEPCTBO.

BomonTepckass ~ NeATEIBHOCTh  BBIMONHSET  (DYHKIIHIO
HPaBCTBEHHOTO BOCITUTAHUS, BO3POXJEHHE B MOJOASKHOU cperne
(yHIITaMEHTaIbHBIX IIEHHOCTEH, TaKWX KakK, TPaKIaHCTBEHHOCTH,
MUJIOCEpIHiE, CIPaBEIINBOCTh, TYMaHHOCTb, OT3BIBUMBOCTH U
JPYTUX BOKHBIX IIEHHOCTEH.

JloOpoBonbueckuii TpPyA HWMEET CBOK TPAAWIHIO U B
Kazaxcrane. @ OH  sBwicAd  BaxHeWImIeW  XapaKTEpUCTHKON
oTedyecTBeHHOW wucropuu. Hapsmy ¢ oOmmHHBIME — (popmamuy,
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obmectBeHHoe Onaronmesane B Kazaxcrane oOperasio u japyrue
(GOpMBI, UYTO HAILIO OTPaXEHHE B TIPaKIAHCKUX JBIKECHUSIX,
OOBEIMHUBIIMNX B CBOUX psAax OONBIIOE YHCIO H3BECTHBIX U
HEHM3BECTHBIX AKTHBHCTOB, HPAaBCTBEHHON MOTPEOHOCTHIO KOTOPBIX
Obuta momoms OmmwkHemy. OAWH W3 M3BECTHBIX NPUMEPOB —
0e3Bo3Me3/IHAsL  JIESATENBHOCTh TPENCTaBUTENEH WHTEIIUTCHIINT
(yaurenei, Bpauel u T.1.).

PaccmaTpuBas TpaaMIMIO COIMETAIbHOIO aHalIHu3a, HYXKHO
OTMETHTh, YTO B COBPEMEHHOHN 3amajHON Hayke OOIenpU3HaHHOU
SIBJIAETCSl COLIMeTallbHasg MOJENb, B COOTBETCTBHUM C KOTOPOH B
o0llecTBe  BBIJCISIOT  KPYMHBIE  TMOJACHUCTEMBI,  CEKTOpa:
rOCyJapCTBEHHBI  (€ro  Ha3bIBAIOT  TEPBBIM),  PBIHOYHO-
KOMMEpYECKH (BTOPOW) M HErocyJapCTBEHHBIH HEKOMMEpPUYECKHI
(tpermii  cexktop). OCHOBY O3THX CEKTOPOB COCTABIAIOT Kak
dbopmanbHble, Tak W HeQopMallbHBIE HMHCTHUTYTHI, ACCOIHAIUH,
OCYIIIECTBIISIIOIIME OpraHU3auio o0mecTBeHHoro Tpyaa. Ocolyio
poJIb B 00OCHOBAaHHUH TPEXCEKTOPHON Mozaenu cuirpan . Xaitek [1],
KOTOpBIA MPEUIOKUII HMCIONb30BAaTh IIOHATHE «HE3aBHUCHMBIN»,
«rperuity cexktop. OH mTmcan, d9Yro M 3I0POBBS 0OIIECTBa
UCKIIOYUTEIIBHO  Ba)XHO, YTOOBI MEXIy KOMMEpPYECKUM U
rOCYAapCTBEHHBIM CEKTOpaMH CYILECTBOBaJ €II€ M TPETHi,
HE3aBUCUMBII CEKTOP, KOTOPBIA MOXKET B3sTh Ha ceOst 1 2 HEKTHBHO
BBIMOJIHATH 3aJaul YIOBJIETBOPEHHS OOIECTBEHHBIX HYXI, OOBIYHO
repearaeMblX JIIOABMH Ha rocynapctBo. HeszaBucumblil Tperuii
CeKTOp — COUHCTBEHHAs HalekJa M30eKaTh IOJHOIO I'OCIIOACTBA
MpaBUTEIBCTBA  Haa  OOIIECTBEHHOW  JKM3HBIO.  Poccuiickue
HCCIIEOBATENIM TPETUH CEKTOP MOHMMAIOT KaK CTPYKTYpHO-
WHCTUTYLIHMOHAIBHYIO, OPTaHM3AIMOHHYI0 OCHOBY TIPa)KIaHCKOTO
obmrectBa [2].

K OCHOBHBIM OCOOEGHHOCTSIM BOJIOHTEPCKOI'O [IBH)KECHHUS B
Kazaxcrane B HacTos1iee BpeMsl ClIeyeT OTHECTH:

1. Jlunamuka pocta BOJOHTEPCKMX OpraHM3aLUil: «B CTpaHe
3aperucTpUpoBaHo 755 BOJOHTEPCKUX OpTraHW3alui, a oOIiee
KOJTMYECTBO  BOBJICUEHHBIX B  BOJOHTEPCKYIO  JIEATEIBHOCTD
npessbimaer 275 000 yenoBek» [3]

2. Koopounammst  uepes  miatpopmy  Qazvolunteer.kz.
«CeroHs Ha Hell 3aperucTpupoBansl Oosee 3,7 THICSY OpraHU3aLUA
U nopsiaka 1,2 TeICSY aKTUBHBIX TPOEKTOBY [4]
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3. PasButne npaBoBoro BosmontepcTBa. bonee 3 000 ropucTos
U CTYIEHTOB IOPUAWYECKUX (aKyJbTETOB IMOMOTAIOT HACENCHUIO
opranu3ys 0ecIuIaTHYIO IOpUIMYECKYI0 KOHCYIbTALUIO TI0 PErHOHaM
peCIyOIUKHY.

4. BononTepckas porpamma IOHNCE®, KOTOpas
00BEMHSCT MOJNOACKD 1O BCEH cTpaHe, YTOOBI 3aIIMIIATH NpaBa
JIeTel, pa3BUBaTh IKOJIOTHUECKYIO KYIbTYPY, MOBBIIIATE LH(PPOBYIO
TPaMOTHOCTb.

OcHOBHEBIE HampaBJICHUA ACATCIIbHOCTH BOJIOHTCPCKUX
opraHuzanuy 1 uHUIMaTuB B Kazaxcrane:

1. rpaxxpaHckoe 0Opa3oBaHUE;

2. MOHHMTOPHUHT COOJIFOJICHUS IIPaB Ka3aXCTaHIICB;

3. o0ydyeHue © BOBJICUCHUE B BOJOHTEPCKOE JBHIKCHHE
MOJIOZICHKH;

4. moamepKKa COMATbHO-YSI3BUMBIX CIIOCB HACEICHNS;

5. 3Konornveckoe 00pa3oBaHHe, AKIUHU B 3aLIUTY TPUPOJIBL.
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