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AHHOTALIMA

B crarthe mpeacTaBaeHa CpaBHUTENbHAA MHTETPATBHAA OLCHKA YCTOHINBOCTH HaHI[LU:l(i)TOB Pc‘cny(mm(n Xakacus
(Poccust) u Kocranaiickoit obmactu (Pecny6nm<n Kazaxcran). PaccmaTpuBarorcs 1pa GIMBKIX 00BEKTA XO3SHCTBEHHOMI
JEATEBHOCTH TI0 UCTOPUN d)opMI/IpOBaHMﬂ MPUPOIHO-TEXHUYECKNX CHCTEM B AHATOTHYHBIX KTUMATHICCKUX YCTOBHUAIX,
B TOM UMCJIC B [ICPHOJ, COBETCKOTO ATAIA PAZBUTHA. DTU TCPPUTOPHHU XAPAKTCPUIYIOTCHA HAJIMUMEM HPOMBIILUICHHBIX TOPHO-
O6P:l6:l’l‘bll}:l}0].l.l,]/lx IPEAIPUATUIH, OOLIHPHDIX nacTOuL u TUIOJOPO/IHBIX 3¢MCJIb B COUCTAHNH C CYPOBBIM KOHTHHEHTAILHBIM
KJUMATOM, 4YTO CJCAATIO0 UX 6]1:11“0Hp1/mTH01?I Cpeoit A4 Pa3BUTHA MOCTHHYCTPHATBHOTO obmrectsa. Jlna omeHKky
M CPAaBHEHHA KJ1ACCA YCTOHYMBOCTH TEPPUTOPHIt ObLT MPOM3BE/ICH PACYET MHTETPATBHOTO TTOKA3ATENA YCTONUMBOCTH
JmH;LLU:{(i)Ta (UITYJD). 9 KPUTEPUEB PACYECTA: PAAUAIIMOHHDIH Gasamc, PAANALIHOHHBIM HHIEKC CYXOCTH, BETPOBON PEKUM,
UHTECHCUBHOCTD TEOMATHYECKNX MPOIIECCOB, YCTOHYMBOCTD COCTABHBIX YaCTEH naHgmac})Ta, KOHTPACTHOCTD YPOUHII]
B ﬂaH;uuadJTe, 3AIIMILICHHOCTD IPYHTOBDIX BOJ, U MHJICKC 6uoIornuecKoi BdD(bﬁK'I'I/IBHOCTI/I kaumata. Jis oleHKn Kasxkaoro
TOKA3ATEJIA TCPPUTOPHAM MTPUCBAMBAICA KJIACC YCTOWYMBOCTH M COOTBETCTBYIOLIHI €My 6asu1. OcHoBHbBIE pEe3yABTATHI
CBCJCHBI B TAOIUIIBL. I‘pa(}m%cm)e H306p:l>KCHI/IC COOTBETCTBYIONIHX PACYCTHBIX BETUYWH YCTOHUMBOCTH PACCMOTPEHHBIX
JT:U—II[LUIl(l)TOB MPUBEACHO B BUAC KPYTOBOH IUATPAMMBEI IO HOPMHPOBAHHDBIM 3HAYCHUAM KPUTEPUEB. YCTAHOBJIEHO, UTO
ISt Pecr{y6nm<n Xaxacuu XapaKTepHa yCTOHYUBOCTD Bhitie cpeaneit — 0,619 mo kpuTepnam HHTErpasbHOTO MOKA3ATENS
YCTOHYHBOCTH naHzLLuade:x, s Kocranaiickoit obracta Kazaxcrana ToT MOKa3aTeIb HAXOLUTCH B peaeaax CpegHeH
yeroitunsoctu — 0,532, Bonee ycroitunpbiii naﬂamad)'r HMCCT JOIOJHUTCILHOC IPEUMYIICCTBO UL PEATU3ALIUM
TEXHOJIOTMYCCKHX MPOEKTOB B ITPOIICCCE PA3BUTHA TCPPUTOPUH B PAMKAX JIOITYCTHMBIX DKOJOIMYCCKUX HATPY3OK, KOTOPBIE
HEOOXOIUMO YYUTBIBATH TIPH 00OCHOBAHUH HHBCCTUIIMOHHBIX MTPOCKTOB B YCIOBHAX PA3BUTHA COBPEMEHHOM TCXHOC(i)Cpr.
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A RACT

This study provides a comparative integrated evaluation of‘landscape stability in the Repub]ic of Khakassia (Russia)
and Kostanay Region (Kazakhstan). The article examines two close]y related facilities used for economic activities
are considered in terms of the history of the formation of natural-technical systems in similar climatic conditions,
including during the Soviet stage of development These regions are characterized by the presence of industrial mining
and processing enterprises, extensive pastures, and fertile lands combined with a harsh continental climate, which has
created a favorable environment for the dcvclopmcnt of post—industrial society. To assess and compare the resilience
classes of the territories, the Integrated Landscape Resilience Indicator (ILRI) was calculated. Nine calculation criteria
were used: radiation balance, radiation index of dryness7 wind regime, intensity ofgeomzmtic processes, stabi]ity of
landscape components, contrast of localities within the landscape, groundwater protection, and the climate biological
efficiency index. For the assessment of each indicator, territories were assigned a resilience class and a corresponding
score. The main results are summarized in tables. The calculated resilience metrics for the analyzed landscapes are
visualized in a pie chart using normalized values of the criteria. The study established that the chublic of Khakassia
exhibits above—average stabi]ity (0.619) based on the integrated 1andscape stabi]ity indicator, whereas this indicator
for Kazakhstan’s Kostanay Region indicates average stabi]ity (0.532). L"mdscapei with greater stability offer a distinct
advantage for deploying technological projects, as their development can proceed within acceptable ecological con-
straints. This factor is critical for the feasibility assessment of investments in the evolving modern technosphere.

Keywords: techno]ogica] sovereignty, :mthropogenic load, landscnpe stabﬂity, integrated quality indicators, climate
biological efficiency index, radiation index of dryness, stability class
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BBEJAEHHE

DKOJIOTHYECKHE OTPAHMYCHNUS, CIOKUBIIMECA Ha Tep-
putopun Poccniickoit (Deaepaum/r B CBSA3M C DKC-
TCHCUBHOU OKCIUIYaTAUUCH MPUPOAHBIX PECYPCOB,
Ha0II0LAI0TCA B PA3HDBIX PAUOHAX. DTO 3acTaBageT
PACCMATPUBATD HOBBIC MCXAHU3MbI [T OTIPEC/IC/ICHUS
MOTCHINAJIA TCXHOJOTHICCKOTO PA3BUTHSA MX TCPPUTO-
pwit. 1oz 9KONIOTHYIECKUMM OTPAHUYEHUAMH MTOHUMAIOT
KaK €CTCCTBCHHDIC OTPAHUYCHUSA T10 PAY TPUPOIHBIX
(baKTOpOB, TaK U HpI/I06pCT€HHbIC OTPAHUYCHHUS, CJIO-
JKUBIIMCCSH B IICPUOJ UCTOPUYCCKOTO PAZBUTHUSA KOH-
KPCTHBIX TCPPUTOPHUH. Kauecrso OKPYKAIOIICH CPEC/IbI
NPUHATO OUCHUBATDH IO PALY XUMUUYCCKUX U tbn3nqe—
CKHUX [TOKA3ATEJICH, KOTOPBIC OTPAIKEHDBI B CAHUTAPHDIX
npasmnax 1 HopMax (CanlTun 1.2.3685-21). B cucteme
MIPOUZBOACTBCHHOTO SKOJIOTUYECKOTO KOHTPOJIS Hanbo-

Jiec 94aCTo I/ICHOJILByIOTCH HWHTCI'PAJIbHBIC ITOKA3ATC/IH.

MATEPHAJIbI U METO/IbI HCCJIEAOBAHU A

Pecrybimka Xaxacus (PX) sBasercs cyObexkrom Pocenii-
ckoit Penepannn, a Kocranaiickas obnacrs (KO) Bxogut
B COCTAB Pecny6nm<1/1 Kazaxcran. Onu B OJIHON Mepe
MOTYT OBITh PACCMOTPEHBI € TTO3ULINK OCOOCHHOCTEH (hop-
MHMPOBAHHS KA4CCTBA OKPYIKAIOLLICH CPEbl, K K HIM MOKCT
OBITh IPUMCHEH METOZ, OLICHKH HHTCIPANIBHON YCTOHIMBO-
cru nangmagra.

JlaHHBIE TEPPUTOPUN BBIOPAHBI HECAYIAHHO: OHH HMe-
IOT HCTOPHYECKYIO OOLIHOCTD PA3BUTHA, B TOM IHCIIC
B cocrase CCCP, u cnem/rcbnqecrmﬁ TEXHOJOIMYECKUN

JI71s1 BOZHBIX CHCTEM HCTIONB3YIOT TAKHC, KAK XUMHUYC-
ckoe norpebaenne kucropoaa (XITK), bnoxummacckoe
norpebaenne kncnopoga (BITK), B3perenubIe Beme-
CTBa, BOAOPOAHBII mokasarens (pH) BoAHBIX crcTeM
u gpyrue. [Ipy OLeHKe KauecTBa BO34yXa ONMpeAc/Ii-
IOT KOHLCHTPALMIO TBLIH, 2 TAKKE HHANBUIYAIbHBIC
M CyMMapHBIC KOHLCHTPALMH Pa3IndHbIX 1308 [1].
Bce oTH MOKa3aTenn OTPAKAIOT COCTOSHUE KAYCCTBA
()pr}r(:uoruey“r Cpe/bl IO TUITY BO3JCUCTBHS HA YCJTOBCKA
M COBOKYITHOCTb ’KHBbBIX OPTaHH3MOB B LieoM. Kpome
TOrO, K MIHTEIPAJIBHBIM TTOKA32TC/LIM KA4CCTBA OKPYKa-
IOIICH CPEAbI OTHOCUTCS M MHTCTPATBHBIN TOKA3ATEIIb
yeroitunsoctn mangmadra (MITYJI), kotopsiit nere-
COOGPA3HO BBIMOJIHATD ¥ KOHTPOJIHPOBATH A/ BCEX
XO3SHCTBYIOIINX CYOBEKTOB, PACIIOIOKCHHBIX Ha OITpe-
JIeJICHHBIX TCPPHTOPHSIX, OCOOCHHO MTPH paspaboTKe

HCpCHﬁKTI/IBHbIX TIJIAHOB UX pQ.BBI/ITI/IH.

VKA, OCHOBHBIM YCIOBUEM MX PACCMOTPECHUS B KOHTCKCTE
OILICHKY MHTETPAJIILHON YCTOUUMBOCTH SABJACTCA TPUHA/L-
JISKHOCTD K OHOH KJINMaTHIeCKOi 30ue. Oba peruona
OCBAMBATUCD U PA3BUBATNCE B IeHTpe EBpasuiickoro ma-
TCPUKA. Dra TCPPUTOPUSA HA TIPOTIKCHUM THICAUCICTUI
CITYKITA CBA3YIOIINM 3BEHOM MKy BocTokom 3amnagom.
HecMoTps Ha TO, YTO CETOAHS 3TH PETHOHBI MPHHA/IEKAT
PA3HBIM rOCYIAPCTBAM, UX TIPUPOAHDIC U UCTOPUUCCKHUE
cynb61)1 BO MHOT'OM CXOKH. CJICﬂyéT OTMCTHTD, YTO ABTOPbI
CTATbU UMCIOT MPAMOE OTHOIICHUC K 9TUM TCPPUTOPUSIM,
C KOTOPBIMH Y HUX OB CBS3AHDI IJIATEIbHBIC pome-
JKYTKH TIPOKUBAHUS C €CTCCTBCHHOM OLCHKOM KAYCCTBA
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SKOJIOTUYECKUNA UHXUHUPUHT

OKPY’KAIOLIECH CPE/Ibl B TCUCHUU 6oxee 10 ner. [ToaTomy
OHU U BBIOPAJIN B KA4ECTBE 0ODBEKTOB UCCIIEIOBAHI c6opa
I/IHd)opMauMH JUTA OTIEHKH YCTOMYHUBOCTH K AHTPOTIOTEHHBIM
HATPY3KAM 9TH PETHOHBI JUIA MOCAEAYIOMIEH PEKOMEHIATINN
MO UX BO3MOKHOMY TEXHOJIOTHIECKOMY PA3BUTUIO HA CO-
BPEMEHHOM dTarle.

O6a PACCMATPUBACMBIX PETMOHA HAXOJATC B IIPECIAX
CTEMHOMN U JIECOCTEITHOM 30HBI, T/I€ U3IaBHA CKJIAJbIBAUCH
0co0bIe dpopMLI MTPUPOAOTIONIB30BAHNA U XO3AHCTBEHHO-ObI-
ToBO# AearenapHocTy [2]. Jlag Hux XAPAKTCPHO HATUYHUC
06meme actéur u TJIOAOPOAHBIX 3¢MCJIb B COYCTAHUH
C CYPOBBIM KOHTUHCHTAIBHDBIM KJIUMATOM. Mmenno aru ye-
JIOBUS CAICTTAIA CTCITHDIC ITPOCTOPBI 6H2{F()HPI/I}ITH()I>'I Cpemoi
JUTS PASBUTHUSA KOUCBOTO CKOTOBOJCTBA, KOTOPOE CCTOAHS
MIPU PCaTU3aunun COOCTBEHHOCTH HA 3EMJIIO TIPAKTUICCKU
HEBO3MOYKHO.

(jI/IM6I/IOB PpasBUTHA CEJIBCKOXO3SMCTBEHHOTO HpOI/I3BOL[CTB2{,
I‘OpHOﬂ06I)IB3.IOH_[CI\/'I7 MCTZU'I]IypI‘I/I‘-ICCKOI‘/'I IIPOMBIIIICHHOCTH
CCroJHsA OMPCACIACT RHTPOHOFCHHyIO HRI‘pyL%Ky 1 HAKO-
MJICHHBIN DKOJOTUYCCKUH yI_L[Cp6 JAHHBIM TCppI/ITOpI/IHM.
OCO6I)II\/’I HWHTCPCC BBI3BIBAIOT HPI/IPOLLHLI€ pCCprbI, KOTO-
PbIC TTO3BOINUIN PA3BUBATD HA PAHHUX 9TAIlaX M€T€UUIyp’
T'MYCCKHC LCHTPBI U di)OpMI/IpOBC{TL TCXHOC(,bpr BOprI‘
HUX. HOBTOMy BOHpOC PAnMOHATBHOTO MCHOJJIb30BAHMNSA
HCBOCHPOU3BOAUMBIX HpI/IpOﬂHbIX pCCprOB AJLL 9TUX TCP-
pI/ITOpI/Iﬁ CTAHOBHTCA OCO6€HHO ﬁKTyZU'IbeIM.

YeToHYMBOE COCTOSHUCE 1 PA3BUTHE SKOHOMUYCCKOH crcTe-
MBI CTPAHDI OTIUPAETCA HA TEXHOJOTUYECKUH CyBEPEHUTET
OTZC/IBHBIX PETUOHOB KAK COCTABHBIX 4ACTCH TECXHOMOTH-
YCCKOrO CyBEPCHUTETA Poccuiickoit (Dcaepauym U HEBO3-
MOYKEH 03 TeXHOIOTHUECKOTO cysepenurera crpan CHI
u BPUKC. B kourexcre CYLIECTBYIOLIMX OOIIICCTBCHHO-TIO-
JUTHIECKUX YTPO3 [T GOJIBLINHCTBA DTHUX PETHOHOB JOTK-
H2 ObITh HCIIOIB30BAHA BO3ZMOKHOCTD 6€CHPCHHTCTB€HHOI‘O
BHEPCHU HEOOXOUMBIX COBPEMEHHDBIX TEXHOJOTHIH [3]
B KPUTHYCCKH BAKHBIX cpepax sknsHeobecneuenus. Oco-
60€e MeCTO B UX MEPEYHE 3AHUMAIOT pccypcoc6epcr:uomnc
u 'aHeproac]p(beKTHBHme TEXHOJIOTHYECKUE MPOIIECCHI C MAK-
CHM2JIBHBIM HCIIOJIB30BAHUEM COOCTBCHHBIX U BTOPUYHBIX
PECYPCOB HA KOHKPETHBIX TEPPUTOPHAX C OPTAHUIAHCH
LMKIAYHBIX TPOLIECCOB.

B oLeHKe COBpeMeHHON MHPPACTPYKTYPHOI CTpaTernu
PA3BUTHS TCPPUTOPUH OOSM3aTCABHBIM yCIOBHEM SIBJIS-
eTcs onpegencHne ocobeHnocTell ee manauadra [4, 5],
IZic MOTYT OBITh PA3MCIICHBI TPOMBILUICHHBIC OOBEKTEL
C OZHOM CTOPOHBI, HHTEIPATbHAS OLCHKA YCTOHIHBOCTH
MaHAmAdTa OTPAKACT YIKE COCTOABLICCCA H3MCHCHHUE TIO]
BO3/CHCTBUCM aHTPOIOTCHHBIX (PAKTOPOB ¢ KOHCTATALUCH
pakTa 9TOTO M3MEHEHIS, C APYTOIf CTOPOHBIL, OHA TIO3BOJLSICT
OLICHUTD BO3MOYKHBIC EPCIICKTHBDI JUILHEHIICTO TEXHO-
JIOTHYECKOTO PA3BUTHSL, A TAKKE ABJICTCA MOKA3ATEACM
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MOTEHINATLHON CYBEPEHHOCTH Y€PE3 YCTOWUMBOCTD Pa3-
BuTHA. TeXHOMOrHUCCKUEL CYBCPEHUTET — BTO Cr1IocobHOCTh
CTpaHbI paspa6aTMBaTb U IPUMEHATD KPUTHUECKU BAKHBIC
TEXHOJIOTHH, YTOOBI OCTABATHCA HE3ABUCUMOI U KOHKYpPEH-
TOCIIOCOOHOI [6]. B cOBpeMEHHBIX YCIOBHAX ZOCTHKCHHE
TEXHOJIOTUUCCKOTO CYBCPCHUTETA Poccuiickoi CDC/:[epa—
LU HEBO3MOYKHO 03 MOHIMAHUS NPUHINTIOB yCTOHYN-
BOTO PA3BUTUA TCPPUTOPUN KAK JJIA CTPAHEI B LICJIOM,
TAK U KAKJOTO PETMOHA B 4aCTHOCTH. JI/g mOCTHRKCHUS
TEXHOJOTMYECKOTO CYBEPEHUTETA HEOOXOAUMO CO3IATD
CHCTEMY dpyHKuHOHHpOBﬂHHH TEPPUTOPHH, HA KOTOPOH
HE 6_)’,ZICT [IPEBLILIECHA CIIOCOOHOCTD CAMOBOCCTAHOBJICHIUS
U CAMOPETYINPOBAHNSA TPUPOTHO-TEXHUYECKUX CHCTEM.
Bompoch! TeXHOOTHUECKOTO CyBEPEHUTETA o6cy>1<a:uoTc;1
JIOCTATOYHO JABHO, OJHAKO UCTOYHUKAM CHIPHCBBIX MO-
TOKOB, ABIAIOUIMXCS OMPEACTAIOUIMI HHCTPYMEHTAMK
B OLIEHKE AUHAMUKH MOTEHIHATBHOTO PA3BUTUA PETHOHOB,
YACIACTCS HEAOCTATOUHOE BHUMAHKC. OLCHKA yCTOHUMBO-
CTH MTPUPOIHBIX CUCTEM M BOCTPOM3BOIUMOCTH TTPUPOTHBIX
U BTOPHYHBIX PECYPCOB MO3BOJIAET CAEAATH BBIBOJDBI O TOM,
KaK JaJbHEHIIEE AHTPOTIOTEHHOE BO3AEHCTBHE MPU OCBO-
CHUH OTHX PECYPCOB MOBIUACT HA TTPOAYKTUBHOCTD OTOH
CHCTEMBI HA HOBOM DTATIC PA3BUTHUA.

B cBasu ¢ oM 6bu1a chopMyIMpPOBaHA LieAb PAGOTBL, KO-
TOpas 3AKJIIOYAIACH B CPABHCHUM TEPPUTOPHI METOZOM
MHTEIPabHON OLICHKM JaHAmA(Ta ABYX HCTOPHYCCKH
CIIOKMBLLMXCS PETHOHOB € MICTIOJIB30BAHACM JOCTOBCPHBIX
OOLIEJOCTYIHBIX AAHHBIX U OMPEACTCHUH TTOTCHINANb-
HOI HATPY3KH Ha JAHAWAQPT B YCIOBHAX NCPCICKTHBHO-
IO pasBUTHA MPOMBILIICHHOCTH TI0 PSLY 9KOMOTHYCCKHX
TOKA3ATEJICH.

B kauecTBe OOBEKTOB HCC/ICAOBAHMUA ObLIN BBIOpAHBI ABC
TEPPUTOPUH CO CXOKUMH KINMATHYECKUME ¥ TCXHOIOTHUC-
CKUMH YCTOBUAMHU PASBUTHSA; obe B COBPEMEHHOM CHCTEME
TEXHOTEHE32 HAXOAATCA HA CTATUN MOCTHHAYCTPUATLHOTO
pasBUTHA [7]. OcHoBHBIE KIMMATHYCCKHE XAPAKTCPUCTUKH
BbI6p:1HHbIX JULSL AHATM32 PETHOHOB MTPEACTABICHDI B Ta-
Gute 1.

C]Ié,ﬂyeT OTMETUTD, YTO HE BCE UMCJICHHBIC 3HAYCHUS TTOKA-
3aTesieH, Tp€6yCMbI€ JUIA PACYCTA, TPCACTABICHBI HA CAUTAX
odmumaﬂmex MCTOYHUKOB. H()BTOMy 4ACTb 3HAYCHUI ObUIH
MIPUHATBI € YYCTOM KIUMATHYCCKUX 0COOCHHOCTEH U Teope-
THUYCCKUX MPECACTABICHNAHN MO AHATOTMYHBIM obbexTam. Cire-
ZYET OKUJATD, YTO MPUHATHIC TAK HA3BIBACMBIC YCIOBHbBIC
BEJIUYHHbBI BbI6I/Ip:1JII/ICb C YICTOM ob1eit KAPTUHDI PA3BUTHSL
YCTOUYUBOCTH [1OOOHBIX CHCTEM. l_[po6JICM:1 HETIOJTHOM
I/IH(bOpMAL[I/II/I O COCTOAHUIO IKOJIOTMYCCKOTO MOHUTOPUHTA
TCPPUTOPHH, K COKAJICHUIO, UMCCT MCKPCTUOHAIBHBIN
XapaKTep u TpC6yCT MOBBIIICHHOTO KOHTPOJIS CO CTOPO-
HBI OPTAHOB BJIACTH K HHdpopMaLLHOHHOIZ JOCTOBCPHOCTH
Ka4eCTBA OKPYIXKAIOIICH CPCbL. ,ZLOCTynHOCTL DKOJIOTH-
YECKOU HHdpopMauHH PErIAMCHTHPOBAHA /IS 00BEKTOB
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Ta6nuua 1. Knumatuueckue xapakrepuctuka Pecnybnukmn Xakacus (PX) u KoctaHavickoi obnactu (KO)

Table 1. Climatic characteristics of the Republic of Khakassia (RK) and Kostanay Region (KR)

Mokasarenb PX KO
Knumar Pe3ko KOHTMHEHTaNbHbIN [8] KoHTuHeHTanbHbIN [9]
CpeaHsa Temnepatypa Wionsa: +17,9 °C, Mions:+19 °C,

AnBaps: — 18,9 °C[8]

AnBapsa: — 15-17 °C[9]

KonuyectBo ocafkoB B rof,

300-700 mu [10]

330-220 mu [9]

KonuuectBo ICHbIX AHEN
B rogy

311 pHeii [10]

130-155 pHeii [11]

Hanpasnexue Betpa

tOro-3anagHble 1 3anagHole [10]

tOro-3anagHsble [9]

CpenHsis CKOpOCTb BeTpa
B TEYUEHWM rofa

2-3m/c [10]

3,2-5,7 m/c [9)]

BnusHuMe rop 1 paBHUH
Ha 0caaKku

lopbl 3aHnMatoT 80% TeppuTopun. 3uma

B KOTJIOBMHAX CyXas, B ropax CHera BbinagaeT
6onbLue. JleToM cpenHss TeMnepaTypa B ropax
HWXe, YeM B KOTNOBMHAxX Ha 6-7 °C. B ropax
CpefHerof0Boe KONMYeCcTBO 0CaAKOB
3HaunTenbHo 6onbue (Ha 350-450 MM B rog)
[12]

Bonbluas 4acTb NECOB HAXOAMTCS Ha ceBepe
obnactu. B ceBepHoli Yactn — cnabosnaxHas,
YMEpEHHO Tennas arpoknuMaTMyeckas 30Ha.
B toXHOWM YacTu — 3acywnuBas, Tennas.
CpenHerofoBoe KONMYECTBO OCALLKOB K HOry
yMeHbLaeTcs (npumepHo Ha 100 mm),
TemnepaTtypa yBenuMuuBaetcs (MpuMepHo

Ha 3 °C) [13]

PactutensHocTb NuctBeHHNYHO-6epe3osble, Gepe3oBo- Bepe3oBo-ocMHOBbIE, COCHOBbIE, Hepe3oBble
COCHOBbIE /1eca, B CPEAHEropbsix — KEAPOBO- neca.
nMxToBas Talra. Bcero nopsaka 1526 suaos Bcero 6onee 1223 Bupaos pacteHuii [13,14]
pactenwmii [12]

Penbed Crenw, ropbil, Taira [8] Necoctenu, ctenu [13]

KonnyecTBo o3ep, pek,

500 [8]

310 [13]

peuyluek

Mnowaapb necHoro dpoHaa

59,3% ot obuielt nnowaan [8]

1,1% ot obweit nnowaam [13]

0Ocobo oxpaHsieMble
NpUPOLHbIe TEPPUTOPUM

15,1% ot obuieit nnowaan [8]

1,8% ot obueit nnowaam [13]

XO3SIHCTBEHHOMN AESTEIBHOCTH 0000 cyObekToB PO, ce
OTCYTCTBHE MOKET CBHACTEIbCTBOBATH O HU3KOM YPOBHE
OpraHU3aLMU OKOJIOTHYCCKOTO MCHEIXKMEHTA [0 Uepap-
X1# (PyHKLIHOHUPOBAHUS MPHPOAHO-TCPPUTOPHAIBHBIX
KOMILICKCOB /IS BEIOPAHHBIX OOBECKTOB MCC/ICAOBAHHL.

JlnHaMuKa dKOJOIMYECKOrO pcdjopMHpOBaHHH cTpaH
CHT n BPMKC noggepknBaeT BaKHOCTD p33p360TKI/I
U BHCAPCHUS KOMITICKCHBIX TTOJXO00B OLCHKH, UTO OTPa-
JKEHO B 9KOIOrndeckoit pesomonuu «Popyma mo oxpane
OKPY’KAIOIMIEH CPebl M 9KOJOTHIECKOMY PassuTHIO Poc-
cuiickoit Pepepaunn» [15]. PaBora, kotopas nposescHa
U MIPEJACTABJICHA B JAHHOM CTATHE, ABJIACTCA anpo6aune'y’1
MPEIATACMBIX TTOAXOA0B U MCTOAOJIOTUHU IS TPOBCACHNUS
KOMIUICKCHOH OLICHKU TEPPUTOPHI B LICIAX MPEABAPUTCIb-
HOU OLICHKU YCTOUYMBOCTH JIRH,HLLIQ,dZ)TOB K TEXHOTC€HHOM
HATPY3KE.

V3BeCTHO, 4TO PEKUM BETPOB U IIPOCTPAHCTBEHHOE Pac-
Mpee/ICHIE A9POAMHAMIYCCKUX HATPY30K OKa3bIBAIOT
CYLLCCTBEHHOC BIMAHUE HA YCTOHMMBOCTD 9KOCHCTEM OOCHX
tepputopuit. Ins Kocranaiickoii obmactu (KO), pacro-
noskeHHO# B npeaenax Cesepo-Kasaxcranckoil paBHUHDL,
XaPaKTCPHBI OTKPBITBIC CTCIHBIC TPOCTPAHCTBA € HE3HA-
YMTEIBHBIM KOJIMYCCTBOM €CTECTBEHHBIX 0apbepOB, 4TO
CIIOCOOCTBYCT YACTOMY BOSHUKHOBCHHIO BETPOB YMCPCHHOI

1 BBICOKOH CKOPOCTH H, KaK CJACACTBHE, AC(ALMOHHDIM
mporeccam B MouBeHHOM nokpose. [TpogomkureasHbie
LITHIBHBIC NEPUOADBI HAOMIOAAIOTCA 3¢Ch PEAKO, YTO
CHIDKAET CIIOCOOHOCTD DKOCUCTEM K CAMOPCTYJIALIUM B 32-
CYLLJIMBbIE MIEPUO/IbI [14]. B MPOTUBOTIONOKHOCTh 3TOMY,
Pecniy6amka Xakacust (PX) oT/mdaeTces cI0KHBIM rop-
HO-/LOJIMHHBIM pestbehoM, KOTOPBIi dpopMprth JIOKAJIBHBIC
BETPOBBIE PEKUMBI: B JOJMHAX U MEKIOPHBIX KOTTOBHHAX
HAOJIIOLAI0TCH HCPHOBI OTHOCUTCILHOIO Gesserpust, Torga
KAK HA OTKPBITBIX ITPEArOPhIAX 1 xpc6Tax 4acTo (,bI/IKCI/Ipy—
I0TCS BETPBI MOBBIIICHHON CHIIBL. TAKOE TPOCTPAHCTBEHHOE
YEPEAOBAHUC YCUINBACT KOHTPACTHOCTD IIPUPOIHBIX IIPO-
L[ECCOB U CO3AET HEOJHOPOJHOCTD BO3ACHCTBIA BETPOB
Ha ]IZ{HﬂLHﬁCbTHbIC xommoneHTs! [17].

MurencusHoCThH I‘COMOpd)OJIOFI/I‘-ICCKI/IX HpOL[CCCOB TaKXe
CyLL[CCTBCHHO pZ{IKJ'II/I‘-Iﬂ€TC}I B OTHUX pﬁl"I/IOHﬁX. K() X.’{pi{K‘
TCpI/I'ijTCH C]'Iﬁ60 pf{C‘-UICHéHHbIM PZ{BHI/IHHI)IM pCJIbC(,bOM
M HE3HAYUTEJIHbHOM AKTUBHOCTHIO SPOBI/IOHHLIX (bOpM.
()TC)’TCTBI/Iﬁ prTbIX CKJIOHOB M AaKTUBHbIX TCKTOHHNYC-
CKHUX L[BI/I)KCHI/II‘/'I O6CCHC‘~II/IBZ{CT >7CT()ﬁqHB()CTb pC}Ide)Q.
u CJ'I2{6OC pC{BBI/ITI/IC OBPA)KHO'6ZUIOLIHOI\/'I CCTH. SPOBI/IOHHLIC
nu LLCCbH}ILLI/IOHHbIC HpOLICCCbI l'IpOHBJI}{IOTCﬂ B OCHOBHOM
JIOKQJIbHO — Ha y‘-IZ{CTKﬂX C pﬁCHQ{XQ{HHDIMI/I ITIOYBAMHU U HpI/I
BCTPOBDIX Hﬁl"pyBKﬁX B ZE:{C}’LLUH/IBI)I€ TOJbI. Takum 06]32{30M7
MHTCHCUBHOCTbH I‘COMOp(,bO]IOI‘H‘{ﬁCKI/IX HpOL[CCCOB 34€Ch
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HE3HAYUTEIBHA, YTO CIIOCOOCTBYET OTHOCHTEIBHOI CTa-
OunpHOCTH TaHAmagTHON cTpyKTypsI [16].

C Toukn 3PEHUS FE€OMATHYECCKUX TPOLIECCOB TEPPUTOPHSL
KO rakske oTsiMuaeTcss OTHOCUTETLHOM YCTOUYUBOCTDIO.
MaTepuanpr KOCMUYECKOTO 30HAUPOBAHMA U I€OC3HIC-
CKOTO HaOMIOACHIA (PUKCHPYIOT C1a0yI0 JHHAMHUKY 3€M-
HOM MOBEPXHOCTH. OCHOBHbBIE U3BMEHEHUSA BBIABJIAIOTCS
HA CEJIbCKOXO3AMCTBEHHDBIX 3€MJIIX — CE30HHBIE KOICOAHM
BJIOKHOCTH TOYB, MPOABJICHUSA aecbmmym U U3MCHCHUE
MOKA3aTEICH PACTUTENLHOTO MTOKPOBA. AHAIN3 JAHHBIX
pansapHoi HHTcpdachMCTpHH MOKA3bIBACT OTCYTCTBUEC
3HAYMMBIX BEPTHUKANbHBIX CMELIEHUH, 32 HCKIIOUEHUEM
OT/IC/IbHBIX TEXHOTEHHbIX YYACTKOB, CBA3AHHBIX C n00bIuCH
MOJIC3HBIX UCKOTIAEMbBIX U OKCILIYATALUMECH TPAHCTIOPTHBIX

obbexros (17, 18].

Hna PX cutyanmsa wHAA: TOPHBIE U TIPEATOPHBIC YYACT-
KM OABCP/KCHBI aKTHBHBIM ITPOLICCCAM DPO3HH, ACTIOBHL
H CKJIOHOBOTO CMBIBA, OCOOCHHO B PAHOHAX C PA3BUTHIM
CEJIbCKOXO3AHCTBEHHBIM HCIIOIB30BAHIEM CKJIOHOB. B KOT-
JIOBMHHBIX YaCTSX OTMEYACTCSA TPOABICHUE AchLaLuu
1 JIOKQJIBHBIX TPOCAJOK, CBA3AHHBIX ¢ MHOTOJICTHEH Tex-
HOTeHHO# TpaHcopManmeii 3emenb. PazHoobpasue Mop-
osormuecknx GopM AeTaeT TEPPUTOPHIO TCOANHAMUICCKH
6osee akrusHOH [19].

[eomaTnueckne uccnefoBaHuA B XaKACHN MOATBEPAKIAIOT
MOBBILLICHHYIO MOJBUKHOCTD 3JICMEHTOB penbccba. Kocmu-
geckue HAOIOACHIUS BLUBILIIOT 30HBI CE30HHDIX U J1OJITO-
BPEMCHHBIX CMCIICHUH CKJIOHOB, PA3BUTHE OIOJIZHEBBIX
U OCBIITHDBIX IPOLECCOB, A TAKKE /:[ec]JopMauHH MOBEPXHO-
CTH, BOSHUKAIOLIUE B PAHOHAX HO,Z];pﬁ6OTaHHbIX TEPpUTO-
puit. B mpearopmupix obacTaAx HAOIIOLAETCA YCKOpeHHe
MPOLECCOB CMbIBA U PA3KUKCHHUS IPYHTOB MOC/IC MHTCHCHB-
HBIX OCAAKOB. B KOTJIOBMHHBIX naH/:Lumcl)mx (bHKcnpymTcx
oyaru accbnﬁunn, MPU3HAKKU OMYCTHIHUBAHUA U CHUKCHUEC
6I/IOHpO,ZLyKTI/IBHOCTI/I PACTUTEILHOCTH, UTO TTIOATBEPKAACT-
CS1 IUMHAMUKOM CIICKTPAJIBHBIX TOKA3ATEJICH. HpHMeHCHHC
reoan)opMauHOHHblx METOZOB ITO3BOJIICT BBIACATD OITAC-
HbIC 30HbBI U OTCICKUBATH M3MCHCHHUS penbedpa BO BPEMEHU

[20, 21].

YCTOMYMBOCTD COCTABHBIX 4ACTCH naH/:uuaépTa onpeess-
€TCsl COYETAHUEM CBOUCTB MOYB, PACTUTEILHOCTH U MHJPO-
soruaeckoro peskuma. B KO npeo6naﬂ:1}oT YEPHO3EMHbIE
U KALITAHOBDIC MOUBbI C PA3BUTHIM TPABAHBIM [TOKPOBOM,
41O daopMMpyeT YCTOWYMBBIC CTEMHBIC SKOCUCTEMBI. Onnako
BHAYUTEbHAS IO/ PACMAXAHHBIX 3¢MEJIb U BO3JCHCTBHE
CEIBCKOTO XO3SHUCTBA CHUYKAIOT €CTCCTBCHHBIN TOTCHIINAT
BOCCTAHOBJIEHUS PACTUTENLHOIO IIOKPOBA, 0CcOOEHHO npu
YCHJICHUH 3ACYLLIUBOCTH KJIUMATA. Tem He menee 3a cuér
BBICOKOT'O 6I/IOHpO,£LyKTI/IBHOFO MOTEHIMAIA U CIIOCOOHOCTH
K CAMOPETYJIALMU 3TH KOMIIEKChI COXPAHSAIOT crabuib-
HOCTb B YCJIOBUSX YMECPECHHBIX HATPY30K M UyBCTBUTE/ILHbI

TEXHOAOTHUA u DHEPTETHUKA 01 (01) 2026

K H3MeHeHuIO Temmepatypst [22]. B PX yeroifunsocts kom-
MOHCHTOB JaHAWA(TA BAPBHPYETCS 3HAYUTEIBHO: TOP-
HOJICCHBIC YIACTKU M AOTMHHBIC SKOCHCTEMBI O0IaLat0T
BBICOKHM ITOTEHIIMAIOM CAMOBOCCTAHOBJICHIL, TOIIA KAK
CTEITIHBIC U MOJYITYCTBIHHBIC TEPPHTOPUI KOTIOBUH JICMOH-
CTPUPYIOT MPHU3HAKH JACTPALALUN MOYBCHHOTO TTOKPOBA:
YIUIOTHCHHUE U 32COJICHUC B PE3YJIBTATE BBINTACA U HPPHU-
rauuw [23].

KOHTPACTHOCTD YPOUHLL 1 TaHAIIA(TOB BHIPAKCHA [O-Pa3-
HOMY B cpaBHUBacMbIX peruonax. Jua KO xapaxrepna
c12625 MO3AMYHOCTD MPHPOIHBIX KOMILUICKCOB: pebed
IJIABHO BOJIHUCTBI, TPe061a1al0T OAHOPOAHBIC CTCITHBIC
YPOUMILA, FPAHHLIBI MCKLY TPUPOAHBIMH SJICMCHTAMH Pa3-
MBITBL DTO J2€T PpABHOMEPHOE PACTIPEACACHUE TCIUIOBOI
U BJIar0OOCCIICYCHHOCTH 1 TIOBBILIACT YCTOHIMBOCTD TEp-
puTOpHii K aHTPONOTeHHOMY Bo3zciHcTBHIO [24].

Taxum 06pa3oM, BEIOPAHHBIC OOBEKTBI HCCICAOBAHIS HME-
10T OOLME U XaPAKTCPHbIC YCPTHI TAHAMA(PTOB, TOSTOMY
B IaHHO# paboTe GbLIA MPUMEHEHA MCTOAMKA HHTCTPATb-
HOI1 yeTofunBocTr Tanamadra. FicxogHsie gaHHbIC H OC-
HOBHBIC [TOKA33TE/IN IPUHATBI 10 aHAIOTHH € COOTBETCTBY-
JOLIMME KJIMMATHICCKIM 30HAM.

Pacuernnrit mokasarear MITYJI xapaxkTepusyer Teppu-
TOPHIO HA OCHOBE PAAA MTPUIHAKOB M COOTBETCTBYIOMICH
UM OLICHOUHOM 1Kazbl. Beero cyuiecsyer 9 npusHakos,
HPUHATBIX A/ OLCHKU YCTORYMBOCTH nangwadra: pa-
MUALIMOHHBIN OaMaHC, PASUALMOHHBIE HHICKC CYXOCTH,
BCTPOBOM peKIM (a — KOMMYECTBO AHCH CO HITHISAMU
B rogy, 6 — KOJIMYECTBO AHCH C CHIIBHBIMU BETPaMu),
UHTEHCUBHOCTH T€OMATHUECKUX MPOLECCOB, YCTOHUH-
BOCTb COCTABHBIX YacTell nanamadTa, KOHTPACTHOCTD
ypouuLy B nanamadre, 3aMUILICHHOCTD IPYHTOBBIX BOJ
U MHACKC buosorndeckoil adpdexTuBHOCTH KIMMaTA

[25, 26].

TTocne OLCHKHM KAXXJO0TO IMOKA3aTCJIA JIQ,H,HLUQd)TZ{M HpI/I‘
CBAMBAIOTCA KJIACCHI yCTOﬁHHB()CTH n COOTBCTCTBYIOU_[I/IC
M 62{}1]’[1)1, H'pI/I HAJIUYWM BCEX OLICHCHHBIX MOKA3aTEICH
MIPOU3BOAUTCA pﬁC‘-IﬁT yCTOﬂ‘-IHBOCTH JIQ.H,ELLUQ.LJPTQ,:

WY TT=2 (g, - dr),

rie ¢; — HOPMUPOBAHHOE 3HAUCHHUE i-TO KpuTepus (B au-
amazone 0—1);
dr,— BecoBoii koo uIIeHT KpUTEpHSL

PE3YJIbTATBI 1 OBCYZK/JIEHHE

Jlns apanuza cBOMCTB JII{HL[LHQCl)TOB PX u KO poBeIeM
pacuer paanannoHHoro nHAekca cyxocrn (K) u nngexca
Guonoruucckoit adpdexrusnocru kmmara (ungexe TK).
Jannble 114 pacueTa u cam pacyeT uHAeKca TK peACTaB-
JieHs! B Tabnnnax 2 u 3.
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Tabnuua 2. MicxoaHble AaHHble ans pacyeTa uHaekca TK [24, 25, 26]
Table 2. Initial data for calculating the Climate Biological Efficiency Index (TK index) [24, 25, 26]

Tep, G 1 ‘ 2 ‘ 3 4 5 6 7 8 9 10 ‘ 11 ‘ 12
PX CpenHeMecsyHble 3HaYeHMs TeMnepatyp no Mecauam 2024 r. (°C)
191 | -172 | -14 | 58 | 133 | 192 | 223 | 192 | 89 | 33 | -50 | -139
CpenHemecsuHble ocankn 2024 r. (Mm)
s | 2 | s | 9 | 42 | e | 107 | 12 | s0 13 | 4 | s
KO CpenHeMecsyHble 3HaYeHMs TeMnepatyp no Mecsuam 2024 r. (°C)
16 | -155 | -7 | 95 | 10 | 20 | 20 | 17 [ 12 | 4 [ -45 | -85
CpenHeMecsyHble ocagku 2024 r. (MMm)
127 | 111 | 174 | 196 | 264 | 259 | 252 | 154 | 114 | 213 | 174 | 178

Ta6nuua 3. Pacuet uHgekca TK
Table 3. Calculation of the TK index

w Pecny6nuka Xakacus KocraHaiickas obnactb
Mokasarenb

CyMMapHas akTMBHas Temnepatypa, (°C) 2255,6 2132

lopoBas cymMMa ocaakos, (MM/roa) 384 221,6
lopoBas ncnapsemoctb, (MM/rog) 600 750

Mupekc TK 14,44 6,4

Knacc ycTorumnsoctm I\ 1l

Tabnunua 4. PacyeT pafMaLMOHHOIO MHAEKCA CYXOCTU
Table 4. Calculation of the radiation index of dryness

N Pecny6nuka Xakacus KocraHaiickaa o6nactb
Mokasarenb

PaamaLmoHHblit 6anaHc, (Kkan/cm?-rom) 35,5 30

fopoBas cymMma ocankos, (MM) 384 221,6
CkpblTasg Tennota napoobpa3oBaHus BoApbl, (KKan/Kr) 585

PafmaLmMOHHbIA MHOEKC CyXOCTH 1,5 2,3

Knacc ycroitumsocTu I\ 1

Pacuér nngexca TK:

TK:L.

£
100

rae T — cymmapHas aKTUBHAA TCMIICPATYPA 32 ICPUOJ,
C CPEIHECYTOUHBIMU TEMIICPATYPAMHU > 10 °C;

Ky:r/Er,

rac r — rogoBasd CyMmma OCaJKOB;
Er — rogoBasin I/ICHQPHCMOCTD.

[Tpu Taxux suaueHmsx nuaekca TK uHTerpanpHOlM MoKa-
satenp PecriyGankn Xakacust MomagacT B MPOMEKYTOK,
XAPAKTCPHBIH 11 TCPPUTOPHIL C yCTOHIMBOCTBIO BBILLE
cpeancit (IV), B To Bpems kax st Kocranaiickoit obnacru
XapaKTepHa yCTOHUMBOCTS HIKe cpeaneit (11).

I[TpoBeseM pacdeT pagHaLMOHHOrO HHAeKca cyxocTu (K)
A1 LAHHBIX TCPPUTOPHH (MCXOAHBIC JAHHBIC UL PACICTA
IpeACTaBACHbL B TabuLe 4):

R
K=—,
L-r
o 2
roe R — paAuaAlMOHHbBIN 6aanc, KK:UI/M TOJ;
r — rogoBasn CyMMH 0OCaJKOB, MM;

L — CKPBITAA TCILJIOTA HﬁpOO6p.’{3OBﬁHI/IH BOJbI, KK.’U'I/KI‘

(30].

B coorsercTBuu ¢ knaccndukanmeit, Pecriybanka Xa-
KACHS OTHOCHTCS K TCPPUTOPUHU € YCTOHINBOCTD BBILIE
cpeancii (IV), Kocranaiickas o6nacts — cpegueit (I11).
[Tpu onpeaenenum ocranpueix npusznaxkos MITYJI
HCIONB3YCTCS MPOLECAYPa COMOCTABICHHA 3HAICHMUI
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Ta6nuua 5. PacyeT nHTerpanbHOro nokasarens ycroinumeocTu nanawadra Pecnybnunku Xakacus n KocraHaiickoii obnactu

Table 5. Calculation of the integrated landscape resilience indicator for the Khakassia Republic and Kostanay Region

HopMupoBaHHoe o -
3HaveHue NpusHaKa Knacc ycroiumsoctn
Ne MpusHak 3HaueHue Kputepus
PX KO PX KO PX KO
1 PapmaumoHHbIM 6anaHc 35,5 30 0,47 0,41 [\ 1
2 PaauaumoHHbIN MHAOEKC cyxocTu 1,5 2,3 0,78 0,61 [\ 1
3 BeTpoBoi pexum: 4 4 0,80 0,80 v I\
a) KONUYeCTBO AHew
CO WTMASMK B rogy
4 BeTpoBoii pexum: 2 3 0,60 0,40 [\ [\
6) konunyecTBo aHel
C CUNbHbIMK BETPaMu
5 MHTEHCUBHOCTb reOMaTMYeCKMX NPOLLECCoB 10 17 0,50 0,85 I \%
6 YCTOMYMBOCTb COCTaBHbIX YacTel naHawadra 4 0,70 0,70 v I\
7 KoHTpacTHOCTb ypouuLy, B naHawadpre 3 4 0,50 0,70 1 \%
8 3alMLLEHHOCTb FPYHTOBBIX BOA, 3 4 0,50 0,70 Il \%
9 NHpoekc 6uonormyeckon 3pdeKTMBHOCTH 14,4 6,4 0,72 0,32 v 1]
KAuMmara
MHTerpanbHbii NokasaTenb yCToMuMBoCTM nangwadta (MMNYN) 0,619 0,532 v I
*Il — ycToiumBOCTb HUXe cpeaHelt; Il — cpenHas ycToiumBocTb; |V — yCTOMYMBOCTD Bbille CpefHei

PucyHok 1. CpaBHeHWe HOPMMPOBAHHbIX 3HAaYeHW Kputepues yctonumnsoctm PX n KO

Figure 1. Comparison of normalized sustainability criteria values in RK and KR

MOKA32TEJNCH C UX TTOPOTOBBIMH M IPOMEKYTOYHBIMH
YPOBHAMH, COOTBETCTBYIOLIAME KOHKPETHBIM KJIACCaM
yCToHunBOCTH TeppuTopru. Ha 0cHOBe 9THX 3HadCHMIT
Gbu1a copmuposana Tabanua 5, rae paccMOTPEHBL OT-
JAC/BHBIC MOKA3ATEIN, BXOAALINC B PACYCTHYIO BEJIMIHHY
WTIVJI pns gByx pernonoB. Becosoit koadduunent kpu-
tepues (dr,) n ux BrIag B o0Liee 3HAYCHHUE YCTOHINBOCTH
TCPPHTOPUH IS BCEX PACCMOTPCHHBIX MAPAMETPOB CO-
crasnuser 1/9.

TEXHOAOTHUA u DHEPTETHUKA 01 (01) 2026

Suauenne UITVYJI, maxonsmeecs s nnrepsane 0-0,198,
COOTBETCTBYCT MUHUMAIBHOM yCTOHIMBOCTH JTaHAAD-
a (I); 0,198-0,392 — ycroitausocts Hike cpeaneii (11);
0,392-0,588 — cpeanss yeroiunsocts (I11); 0,588-0,793 —
ycroitunocTs oiute cpeaneit (IV); saauenns 0,793-1,00
COOTBETCTBYIOT MAKCHMAIBHOH ycroitansoctn (V) [26].

ﬂ]’[}i HATJAAHOCTHU COOTBETCTBYIOIIHUX pﬂC‘{CTHbIX BCINYNH
VCTOI\/'I‘{I/IBOCTI/I pZ{CCMOTpﬁHHbIX JIQ.HL[I_HQCbTOB IIOCTPOCHA
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Kpyrosasa auarpamMmma (CM. pI/ICyHOK 1) 110 HOpMI/IpOBZ{HHbIM
3HAYCHUAM KPI/IT€pI/I€B.

3AKIIOYEHHE

Kak nokazano B rabuuiie 5, P€CH_Y6JII/IK3. Xakacus Xapax-
TepusyeTcs Gosee CTabHIBHBIM COCTOSHUEM MPUPOSHBIX
CHCTEM: CYMMAPHDIM UHTCTPAJIBHBINA TIOKA3ATCIb YCTOUYH-
Boctu cocrasster 0,619, uro COOTBETCTBYET YPOBHIO BbILLIC
cpeancro. Kocranatickas obmacts Kazaxcrana JCMOHCTPHU-
PYET HECKOJIBKO 6ostee auskue 3uavenuss: ee MITYJI paBeH
0,532, uro yKaspiBaeT HA CPEAHION CTCIICHD YCTOUIUBOCTH.
CpaBHeHME HOPMUPOBAHHBIX 3HAUCHUH KPUTCPHEB YCTOM-
YUBOCTU naHamacha, PACCYUTAHHBIX HAMH IS PX u KO,
MpeCTABACHDI Ha pUCYHKE 1.

[paduacckoe 0TOOpaKCHNE HOPMUPOBAHHBIX TOKA32-
TeJICH TIO3BOJIACT HAIJISIHEE OLICHUTH UX COOTHOIICHUE
171 0benx TeppuTtopuii. Buano, uto, HECMOTPs Ha Gonee
BBICOKHMC 3HAYCHUA MO OTACAbHBIM KpuTepusam B KO, PX
B 1[EJIOM OTJIMYACTCH OOJMbILICH c6anancnp0BaHHOCTb}o
U PABHOMEPHOCTHIO UX PACTPEAEICHHA, UTO TTOATBEP/KAACT
60}1bmyro YCTOHIUBOCTD COCTOSHUS dTOH TPUPOTHO-AH-
TPOTIOTEHHOH 30HBI. Haubonee YA3BUMBI KOHTPACTHOCTD
ypouui B nanamadﬁc U 3AIIMLIEHHOCTD TPYHTOBLIX BOJ,
KOTOPBIC ABJIAIOTCS BAKHBIM HCTOUHUKOM BoJOObCCTICUC-
HHA U KAUECTBA KU3HU JJIA HACEJICHHSA, TTPOKUBAIOIIETO
HA TCPPUTOPHUH ITOU KIUMATUICCKON 30HBL Oco6y10 Ha-
CTOPOKECHHOCTD BBI3BIBACT PAAUALUOHHBIN 6anaHC, OH
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