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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HayKHu

YK 621.315.592
HNCCIEAOBAHHUE OBPA311OB KPEMHUA, JETUPOBAHHOI'O TEPBUEM

S1.A. Caiixnmos’, ®.B. )’Mapon2
! kanmmar (U3MKO-MaTEeMaTHIECKUX HAYK, CTAPIINI HAYYHBIN COTPYIHIK, 3aBEAYIOUTIH 1a00paTopuei,
? 6a30BBIH TOKTOPAHT
12 Hayumo-mcce0BaTebCKHMil HHCTHTYT (GH3HMKH TOMYIPOBOIHAKOB M MHKPO/ICKTPOHUKH npy HarmonamsHoMm
yHuBepcurere Y30ekucrana uM. M. Yiyroeka (Tamkent), ¥Y30eknuctan

Annomayusa. B nacmosweii pabome npeocmasienvl IKCHEPUMEHMATbHBIE Pe3YTbMAmbl 6IUAHUA NPUMECHBIX
amomos peoKo3emMenbHo20 InemMenma, mepous Ha d1eKmpousuieckue napamempsl, a maxKdxice ux e3aumooeicmesue ¢
@oHosbLIMU NPUMECAMU MOHOKPUCIATIUYECKO20 KPEeMHUs, sbipaujenno2o memodom Hoxpanvckozo. C nomowppio UK-
Dypve cnexmpomempa OYEHUBATUCL KOHYEHMPAYUU ONMUYECKU AKMUBHO2O KUCIOPOOd U Yenepood, 3HAYeHue
Komopbix ymenvuiunocs 0o 40% ona xucropodoa u oo 35% Ona yenepoda, coOoOmEemMCmMEeHHO, NOCTe
8bICOKOMeEMNEPamypHo20 ouggysuonnozo omaicuaea.

Kntouesvle cnosa: mMoHOKpucmaniuueckutl KpemHull, peoKo3eMeNbHble 2NeMeHmbl, mepoull, Necuposanue,
Memoo oughgysuu, memoo Ban dep Iay, UK-DPypve cnekmpomemp ©®CM-2201.

JlerupoBaHre MOHOKpHCTaJIa KPEMHUS peIko3eMenbHbIMU dNieMeHTaMu (P33) umeeT akTyanbHOE 3HAaUCHHE B
pa3nuuHBIX 00/acTsAX, 0COOCHHO B IOJYNPOBOJAHUKOBOW M ONTORJIEKTPOHHON MHAYCTpHUU. BOT HECKOJBKO acleKTOB,
KOTOpBIE TOAYEPKHUBAIOT aKTYyaJbHOCTh 3TOW TEMBI: YIIydIIeHHE CBONCTB IOJYHIPOBOJHHUKOB, JTIOMHHECIICHTHBIE
CBOMCTBA, yIydIlICHHEe MarHUTHBIX CBOWCTB, COJTHEUHBIE OaTapeH, CHeIMaIbHbIe ONTHUECKUE MPUI0KEHUS, CEHCOPBI 1
JIETEKTOPBI.

OOuii BEIBOJ COCTOUT B TOM, UTO JITUPOBAaHME MOHOKPHCTAJIA KPEMHHS PEIKO3EMEIbHBIMU 3J€MEHTaMU
UMEeT IIMPOKHUH CIEKTP NPUMEHEHHWH B pAa3lIMUHBIX TEXHOJIOTHYECKHX OOJAaCTSIX M TPOAOIDKACT OCTaBaTHCA
aKTyaJIbHBIM HMCCJIEJIOBAaTENbCKAM HAlpaBJICHWEM MUl YIYYIIEHWS CBOWCTB MAaTEpPHAIIOB W CO3/MAHHUS HOBBIX
TEXHOJIOTHUECKHUX PELICHHUH.

B mnacrosmed pabore mpeACTaBIEHBI PE3yNbTaThl HCCIENOBaHUS Tporecca anddy3ud W BIUSHHA
PEIKO3eMeNIBHOTO JIEMEHTa TepOusl Ha mapaMeTpbl MOHOKPHCTAJUIA KPEMHUS, BBIPALIEHHOTO METOI0M H0oXpalibCKOTO.

Haunnsie o aupdysun P33 Th orpannuenst. B tabnure 1 mpexcrasiensl 3Hauenuss AE, (3B) — sueprum

akTuBanuu, Dy — xospduument audpdysun, HCTOUHUK AUPPY3UH U CCBUTKA Ha pabOTHl aBTOPOB.

Tabnuya 1
AE.3B Dy ctrc™t Hcrounuk quddysuu Jluteparypa
T 9,03 4-1071 - [1]
4,0 1,4-10° Thy0 (at™. Ar+0y) 8]
3,3 5-102 PagnoaxTHBHBIN OKHCE 160Tb203 [7]

Psn aBTOpoB [1, 6] ucronb30Bain KOCBEHHBIA METOJ, — METOJ JIEKTPOIPOBOJAHOCTH, UYTO BBI3BIBAET COMHEHHUS
OTHOCHTEJIFHO JIOCTOBEPHOCTH PE3YJbTATOB, ITOCKOJIBKY BOINPOC AJIEKTpHueckoil aktuBHOcTH P30 B auddysnonHO-
JIETUPOBAaHHOM KPEMHHH MO-IIPEXKHEMY OCTAETCSI OTKPBITHIM.

OmHO3HAYHOTO MHEHHS O MeXaHu3Me An(pQy3uH penKo3eMENbHBIX 3JEMEHTOB B KPEMHHM TaKkKe HeT.
CoryiacHO MHEHHIO aBTOPOB [9], muddy3us Yb mpoucxoauT depe3 MEeXI0Y3IHs ¢ 00pa3oBaHUEM TBEPIOTO pacTBOpa
BHenpenus. J[pyrue uccienoBarenu [6] yTBepkaaroT, urto atombl JaHtaHouaoB (Er, Pr, Tm), mogoOHO apyrum
anementaMm III rpymmer Ilepuogmyeckolt cucTeMbl, TUGGYHAMPYIOT BIOIH Y3JIOB KpHCTAIMYECKO pemérkn. O
BaKaHCHMOHHOM MexaHu3Me auddy3nn P33 Tb u Ho ¢ yuacTeM XMMHYECKOH PeaKkIWi CBUAETENbCTBYIOT PE3yJIbTATHI
pabotsr [8].

Teopernueckue pacy&€Tbl reOMETPUYECKOTO U IJIEKTPOXHUMUYECKOTO (DaKTOPOB, NMPOBENEHHBIE 10 METOAMKE,
omnucaHHON B pabote [2], yKa3bIBalOT Ha MaJyl0 BEPOSTHOCTh OOpa30BaHHUsS TBEPJIOrO PAacTBOpa 3aMEICHHMS, a
BEPOSITHOCTH 00pa30BaHMs TBEPIOTO pacCTBOpA BHEPEHHS 3HAYMTEIILHO BBIIIE.

Hcxons u3 BBILIEH3IIOKEHHOT0, HAMH ObUIa NIpoBeaeHa MU dy3ust aToMOB TepOHsl B 00pa3iibl MOHOKpPHCTAILIA
KpPEMHHS N-TUIA, BEIpaleHHOro MeTooM Yoxpanbckoro. O6pasiusl 10 Auddy3un ObLIN MOABEPrHYTH MEXaHUYECKOH

© Caiinumos S.A., Ymapos @.B. / Saidimov Ya.A., Umarov F.B., 2024
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U XMMHYeCKOl 00paboTKe, TI0Ciie Yero Ha UX IMOBEPXHOCTh ObUT HaHECEH MeTaJuInuecKuil ciioi atomoB Tb ¢ momomnipio
BaKyyMHOTO HanbuleHus B yctaHoBke BYII-4 mpu Bakyyme 107 MM pT. cT. B kadecTBe MCTOUHUKA HCIIOJIB30BAIUCH
IpaHyJibl COOTBETCTBYIOIIMX METAJUIOB ¢ YHUCTOTOH 99,99%. JIuddy3noHHBIH OTXKHT, TPOAOIHKUTEIBHOCTIO 50 Yacos,
MIPOBOJMIICS. B TOPU3OHTANIbHOM My(enbHoi# neun npu Temneparype 1250 °C. [{ns ObIcTpOro oxia)aeHHs aMITyJjbl ¢
oOpasuamu nocsie Au¢pGy3MOHHOTO OTKUTa OXJAXJaIHCh B TpaHchopmaropHOM Maciie mpu Temmeparype 1-2 °C.
Takoif MeTON  OXJaXICHHS CIHOCOOCTBYeT OBICTPOMY  JOCTHXKCHHIO TEPMOAWHAMUYECKOTO  PABHOBECHS
KPHCTAJUTMYECKOH CTPYKTYPBHI.

C moMOIIBI0 YeTHIPEX30HI0OBOTO METO/Ia U3MEPEHHUsS yIeIbHOTO COMPOTHUBIICHUS OBUT NMPOBENEH TOCIONHBIHA
aHaNM3: yOausas cioi oOpasia, M3Mepsuld yAENbHOEe compoTHBiIeHHE. [Ipu ymameHuu cinos TommuHOW 35-45 MKM
yAETbHOE COTPOTUBIICHUE JISTHPOBAHHBIX 00Pa3IOB MPHOIIKAIOCH K 3HAYCHUAM KOHTPOJBHBIX 00pa3noB. B tabm. 2
MIPEACTABIICHBI 3HAYCHNS OCHOBHBIX MIEKTPO(PU3NIECKUX TapaMeTpoB 00pas3moB.

" Tabnuya 2
Ne O6pasen 2.0M - o weov- B oM
1. N-UCXOIHBIH 30,5 1462 1,4 10%
. N-KOHTPOJIHBIN 29,2 500,4 4,27 10+
3. n-Si<Th> 19 1192 2,75- 10

Kak BugHO M3 Tabmmisl 2, yIEeIbHOE CONPOTHBICHHUE JISTMUPOBAHHBIX 0Opas3sloB yMeHbIIanoch. CoriacHo
TeopeTHdecKnM pacuéraM, rayonna auddysun npu Temmeparype 1250 °C cocrasmsuna 30-40 mxMm. Tum npoBoguMocTH
HEKOTOPBIX O0Opa3loB M3MEHJICA B CJIO€, NPUOIM3UTENBHO paBHOM TIinyOmHe anddysuu. OgHAKO, ITOCKOIBKY
TEOpEeTHYECKHE pAcu€Thl YKa3blBAlOT Ha JJIEKTPUYECKH HEAaKTHBHOE COCTOSHME aTtoMoB P30, m3MeHeHme THIA
JIEKTPOIPOBOHOCTH MOTYT OOYCIIOBIMBATH NMPELUNNTATHI, CHIINIHIB U APYTHE Ne(EKThl, BO3HUKIINE B PE3yIbTaTe
BBICOKOTEMIIEPATyPHOI 00pabOTKU U OBICTPOTO OXJIAXKICHHUSI.

0,64 0,64
0,54 0,51
04 /r 04l

0,21 0,2

n-Si p-Si
0,1 n-Si(1250) 0,1 p-S!(1250)
n-Si<Tb> —— p-Si<Tb>
0,0 T T T T T T T 1 0,0 T T T T T T T 1
400 600 800 1000 1200 1400 1600 1800 2000 400 600 800 1000 1200 1400 1600 1800 2000
v, cm-1 v, cm-1

@ @

Puc. 1. UK-cnexmpul kpemHuegwvix oopazyos 1- 0na N-muna u 2- 01a P-muna

ABropel pabor [4, 10] yTBep)KmaroT, dYTO KHHETHKa O0Opa30oBaHUS TEPMOJOHOPOB, KaK IIOKa3aiIH
MHOT'OYHUCJICHHBIE HCCIIEIOBAHUsS, OIpPEACIAETCS PAJOM XapaKTepPHCTHK HCXOJHOTO MaTepuasia Si, B YacCTHOCTH
COJIEp)KaHUEM MEKY3€JIbHOTO KUCIIOPOAa U 3aMEIAIONIEro yriepoa, CTENEHbIO JISTUPOBAHUS U TUIIOM JIETHPYIOIIEH
npumecu. B paborax [5, 8, 10] nerupoBanne peaxo3eMeIbHBIMH JJIEMEHTAMH HCIIOJIB30BAIOCh Ul BHYTPEHHETO
reTTepUpOBaHus, TO ecTh P3D B KpEMHHU MOTYT BBICTYNATh B POJIM OYUCTHUTENEH OT (POHOBBIX MPUMECEH.

Jns uccrnenmoBaHWS W3MEHEHHSI KOHIIGHTPAMKM ONTHYECKHM AaKTHBHOTO KHCIIOpoJa M yriepona Obul
ucnons3oBaH MK-®Oypre cnextpomerp ®CM-2201. PesynbraTsl OLEHKH KOHIEHTpAaUUM KHUCIOPOAAa MU yriepoja
IIpEe/ICTaBIECHBI B TabmHIe 3.

Tabauya 3

Ne Obpasen Ng. oM N, oMY

1. N-KCXOAHBII 6,939- 10* 0,377-10%
2. P-HUCXOHBIH 7,702- 10% 0,103- 10
3. N-KOHTPOJIBHBIN 5,990- 107 0,519- 10*7
4. P-KOHTPOJIBHBIN 6,472- 107 0,200- 10*7
5. n-Si<Tb> 2,082 10% 0,130- 10%
6. p-Si<Th> 1,760- 10*° 0,106- 10*’
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Kak BupHO w3 Tabmuubel 3 w pucyHka 1, B pe3ynbrare AuQdy3ur peaKo3eMeNbHBIX 3JIEMEHTOB B
MOHOKPHCTAJUIMUECKHHA KPEMHHH coJllep)KaHHe ONTHYECKH aKTUBHOTO KHCIIOpOJa W YIJIEpoja II0 CPaBHEHHUIO C
UCXOJHBIMU JaHHBIMH yMeHbIIMIOCch Ha 40%. DTO cBHAETENbCTBYEeT 00 MX aKTHBHOM B3aWMOJAEHCTBUHU C aTOMaMH
KHCJIOPOAA M yIIIepoJia B KPUCTANIMYECKOH CTPYKTYpe 00pasIioB.

B nocrynHoii nutepaType OTCYTCTBYIOT JaHHBIE 00 3JIEKTPHYECKOH aKTUBHOCTH PEIKO3EMENbHBIX AJIEMEHTOB
(P32) B kpemuun. Kpome TOro, pasnuuue KOBAJICHTHBIX pamuycoB P33 W MaTpUYHOTO 3JIEMEHTA TEOPETHYCCKH
YKa3bIBacT Ha MaIyl0 BEPOSITHOCTh TOro, 4To P33 Moryr oOpaszoBarh TBEPABIM pPacTBOp 3aMEINEHHS, TO €CTh
BEPOSATHOCTH TOTO, YTO aTOMBI P33 3aliMyT y3IIbI KPUCTAIUTMIECKOM PemETKH, KpaitHe Maia. [Ipu 3amMenieHul aTOMOB B
KPHCTAJUTMYECKON PEHIETKE, M3-3a 3HAYUTEIBHOTO Pa3iuyisl KOBAJIECHTHBIX PaguycoB, aToMbl P30 co3garoT ToueuHble
neeKTHI ¢ MMOBBIIEHHON YIIPYTO# AedopmMariueil BOKpyT aToMa.

CornacHO TeopeTHdecknM pacuéram, riryouHa muddysun npu temneparype 1250 °C cocrasmser 30-40 MxMm.
Tun mpoBOAMMOCTH HEKOTOPHIX O00Opa3loB HM3MEHSJICA B CIlIo€, NPHUOJIM3UTENBHO paBHOM TIiryOmHe muddy3un.
[TockonbKy TeopeTHyeckre pacd€Thl yKa3bIBAIOT Ha DJICKTPUUECKH HEAKTHBHOE COCTOsHHE aToMoB P30, m3MeHeHue
THUIA 3JIEKTPOIPOBOJHOCTH MOJKET BBI3BIBATh IPELUINTATHI, CHIIMLUIBI U IpyTrue Ae(eKThl, BOSHUKIINE B pe3yibTaTe
BBICOKOTEMIIEPAaTypHOI 00pabOTKU U OBICTPOTO OXJIAXKICHHMSI.
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INVESTIGATION OF TERBIUM-DOPED SILICON SAMPLES
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Abstract. This paper presents experimental results of the influence of atoms of the admixture of the rare earth
element terbium on the electrophysical parameters, as well as their interaction with background impurities of
monocrystalline silicon grown by the Chokhralsky method. The concentrations of optically active oxygen and carbon
were estimated using an IR Fourier spectrometer, the values of which decreased to 40% for oxygen and to 35% for
carbon, respectively, after high-temperature diffusion annealing.

Keywords: monocrystalline silicon, rare earth elements, terbium, alloying, diffusion method, Van der Pau
method, infrared Fourier spectrometer FSM-2201.
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Technical sciences
Texnnqeclme HayRI/I

YK 551.482.215.75

CIIOCOB OIIPEJAEJIEHUA BPEMEHMU ITPOBET'A BOJIHBI
IIPU ITABOJAKAX U ITIOITYCKAX HA PEKE

1, O.K. Kapm,lxaﬂonz, T.4. Taxuesa’, I'.3. Bauméerosa®, H.JL. I/lﬁpanM035
KaHIMIAT TeXHUIECKUX HAYK, ° TOKTOP TEXHHUECKHX HAyK, [IABHbIH HAYUHBI COTPYIHUK,
¥ KAHIMIAT TEXHHYECKUX HAYK, TOLEHT, * MATMCTp HAYKH, JOKTOPAHT, > MATMCTP HAYKH, CTAPIIIHii IPEToIaBaTe b
2 T00 «Kasaxckuii HayqHO-HCCIIeI0BATENBCKHI HHCTHTYT BOXHOTO X03siicTBa» (Tapas), Pecniy6mnka Kasaxcran,
5 Tapasckuit pernoHanbHbIi yHuBepeuTeT uM. M. X. lynatu (Tapa3), Pecny6muka Kasaxcran

Aunnomayua. B cmamve npugedenvl pe3yibmamuvl UCCIE008AHUL NO GbIAGIEHUIO NPUYUH BOZHUKHOSEHUS
KAmacmpoguueckux nasookos u onpeoeienHuio epemeny npobeea 600l npu NAgOOKOBOM pexcume 600bl. Buiyucnenue
ObIIO 8LINOIHEHO HA OCHOBE KOPPETAYUOHHO20 AHANU3A CEA3U MENCOY OOHOUMEHHBIMU XAPAKIMEPUCTIUKAMU CMEHCHBIX
eudponocmos. Ilpednodsicena memoouxa onpeoeieHus napamempos 601K ¢ NOMOWbIO KOIPPuyuenma Koppersyuu
MeCAUHBIX, OCAMUOHEBHBIX U NAMUOHEBHBIX PSAOOS.

Knroueevie cnoea: nagoook, npuyuHvl nagooKd, ypogeHb 800bl, PACX00 800bl, 8peMeHHble PSAdbl PACX0008,
K03 duyuenm xoppenayuu, 2uopozpagp.

BBeaenue

B coBpeMEeHHOM THAPOIIOTHYECKOM TOJIKOBAaHWM BECCHHHE MABOJIKU M CBSI3aHHBIC C HUMH HAaBOJHEHHS — 3TO
3HAUUTEIBHOE 3aTOINICHNE MECTHOCTH BOJIOW B MpEAENax PeyHOI NOIMHBI M HACEICHHBIX MYHKTOB, Pacloi0KEHHBIX
BBIIIE €XETOJHO 3aTOILIIEMON MOMMBIL, JINOO BCIEACTBHE OOMIBHOTO W COCPEIOTOYEHHOTO CTOKA BOJBI B PE3YJbTaTe
CHETOTastHUSI WIIH JTOXK/ICH, 1100 BCIICICTBHE 3arPOMOXKICHHS PYClia JIbJIOM (BECHOM) MM 1Iyroi (oceHsio) [7].

B Pecny0nuke Kasaxcran B mocieqHHE TOAbI OTMEUACTCs aKTHBH3AIMs MABOJKOBBIX SBJICHUI B OacceliHax
peK, 0cOOEHHO B CEBEpHOH M CEBEpPO-BOCTOUHOW 30HaX, Ha Teppuropun CeBepo-KazaxcraHckoi, AKMOIMHCKOM,
ITaBnomapckoit, Kocranatickoii, Kaparanaunckoit u Bocrouno-Kazaxcranckoii o6nactei.

Karactpoduueckue maBonku 2014-2018 romoB u B ocobeHHocTH 2024 TOA2 COMPOBOXKIAIMCH OOJIBITUM
MOpaJbHBIM U MaTepUalIbHBIM YIIEpOOM Ul HACEJICHUs, NMPOXKUBAIOLIETO Ha TEPPUTOPHH 3THX oOsacTei, 00BbEKTOB
COLMAIBHO-KYJIbTYPHOTO Ha3HA4YeHHUs M MHXEHepHOH mH]pacTpykTypsl. [IpnunHoii kaTacTponuecKkux HaBOJHCHHH
SIBIISIETCSL:

1. Hwuskuii ypoBEHb MOHUTOPHHTA U 0000IIEHUH nMerolelcst HTHPOPMAIMU O 3amacax CHEXHBIX TTOKPHITHH B
BOJIOCOOPHOH TLTOMIAN PEK, 00 0COOCHHOCTSIX 00pa30BaHMs JIEOBOTO IIOKPOBA M €I'0 MOIITHOCTH.

2. Cnabast opraHu3amysi IpOTHBOIIABOAKOBBIX MEPOIIPUSATHH, IPEANIECTBYIOINX IIEpHOLy aBojKa. Mimerorcs
pa3IUYHbIE METOJIUKH pacdeTa 0 ONpPEIeSICHUIO TUIOB M MOIIHOCTEH MaBOoAKa M HABOAHEHHH, U PEKOMEHIAINH I10
YIPaBJICHUIO PHCKAaMH KaTacTpOQUUEeCKHMX HAaBOJHEHHH W TMAaBOJKOONACHOW CHUTyalueldl M B Halleil cTpaHe, W 3a
py6exom [3, 8, 9], HO, K cokaJeHHIO, OOMBITMHCTBO U3 HUX HA MPAKTUKE HE HAXOAAT MPUMEHEHUSI.

3. OTCcyTCTBHE CHCTEMHBIX THJIPOJOTMYECKUX MW THUAPOMETEOPOJIOTHYECKUX HAOJIOJNEHUI B  Mabix
BOJIOTOKAaX, CO3/AIOUIMX TUAporpaduuecKyto ceTh (OpPMUpPOBaHHs KaracTpoduueckux HaBojgHeHui. OTcyTcTBHE
aHanmm3a, 0000meHusT U 0OOCHOBaHMS COBMECTHOTO BO3JEHCTBHA M CTENEHHW ONACHOCTH MAaJbIX BOJOTOKOB IIPH
BECCHHEM CHETOTAasHHU.

4. OOyCTpOHCTBO CENbCKMX HAaCEJIeHHBIX IYHKTOB M OpraHM3allisl CEeJIbCKMX TeppuUTOopuid 0e3 ydera
0COOCHHOCTEW NPHUPEYHON [OJMHBI, OTCYTCTBHE KapTOrpaMuecKMX MaTEepHaloB C YKa3aHHEM BO3MOXKHBIX 30H
MIPOXOKJEHUS TTABOJKOB PEJKOI MOBTOPSAEMOCTH U 30H 3aTOMIECHUS.

5. OtcyrcTBHE KapT-CXeM MPOXO’KACHHS MTaBOJKOBBIX IOTOKOB OOJIBIIETO HANIOPA U CHIIBI 110 PEYHBIM CETSIM
B 00XO0J] HAaCEJIEHHBIX ITYHKTOB U MH)XEHEPHBIX KOMMYHHUKAIHH.

6. IIpoekTupoBaHHE BOJOIPOITYCKHBIX COOPYKEHHUH, 1aMO 00BAIIOBaHUIA, HHKEHEPHBIX KOMMYHHUKAIUHN U JIp.
3aIIUTHBIX MIPOTHBOIABOAKOBEIX CHCTEM 0O€3 ydeTa MOIITHOCTH IaBOIKA M MPOICHTa 0OECIIEYeHHOCTH CTOKAa BOJBI B
MIEPHOJT TTABOAKA.

7. BBICOKas 3aCOPEHHOCTh PEUHBIX PYyCeN W MOHMBI, OTCYTCTBHE MEPONPHITHH IO OYHCTKE PyCell peK OT
Mycopa, paCTUTENIFHOCTH MOCIIE 3aCYIIIMBOTO UKJIA 110 BOAHOCTH H T.JI.

© banrepeit M.A., Kapneixanos O.K., Taxxuesa T.Y., baum6erosa I'.3., 6paumos H.JI. /
Balgerey M.A., Karlykhanov O.K., Tazhieva T.Ch., Baimbetova G.Z., Ibraimov N.L., 2024
11



ISSN 2308-4804. Science and world. 2024. Ne 9 (133)

HecMoTpst Ha 3HaUNTENBHBINA TPOTPECC B PELICHUH YKa3aHHBIX 3aJ]lay, JOCTUTHYTHIN B MOCIEAHUE TOJbI, TIOKa
NPEXJIEBPEMEHHO T'OBOPUTH O JIOCTATOYHO KOHKPETH3MPOBAaHHOM IIOHMMaHWUHM B3auMOAEHCTBUS  (PakTOpOB,
OTIPECTSIIONIMX UHTEHCUBHOCTD M IIEPUOJUYHOCTh ONACHBIX NMAaBOAKOB U KaTacTpoHUYecKnX HaBOJHEHH. [leTanbHoe
paccMoTpeHre TTo100HbBIX SIBIEHHH MTPOBOAMIOCH B HAILIEH cTpaHe M 3a pyOekOM OTHOCHUTEINILHO JJIS CEJIEBBIX IIOTOKOB
[6], a oTHOCHTENTHHO PABHUHHBIX PEK NOAOOHBIE HCCIIEOBAHHUS HEMHOTO.

Pe3yabTaTsl HccaeoBanmii

Omnpenenenre BpeMeHH mpobera Bobl ObUIO BBHIMOIHEHO Ha OCHOBE KOPPEISIIIMOHHOTO aHaIM3a CBA3U MEXIY
OMHOMMEHHBIMU ~ XapaKTepUCTUKAMU CMEXHBIX THIPOINOCTOB. B  KadyecTBE OJHOMMEHHBIX XapaKTEPUCTHK
HCTIONB30BaHCh ypoBHU (H) miu pacxozst (Q) BoIsI.

AHanu3 NpOBOMIICS B CIEAYIONICH TOCIeI0BATEIbHOCTH:

bt BeruKCICHBI KOA(GGHUIMCHTH KOPPEISIHMU JBYX PSAIOB XapaKTePHCTHK CMEKHBIX THAPONOCTOB B
OJIMHAKOBBIC JaThl M CO CIBHIOM JaT HACTYIUICHHS XapaKTepUCTHK. I[IpM OAMHAKOBOW JaTe HACTYIUICHUS
XapaKTepUCTUK Ha TUAPOIOCTAaX, OYEBUIHO, 3aBHCHUMOCTh XapaKTEPUCTHKM Ha HIDKHEM THJIPONOCTE OT
XapaKTepUCTUKU Ha BEPXHEM THIpONOCTe OyaeT OTCYTCTBOBATh MM OyAeT HE3HAUYMUTEIbHOW, T.e. KoadduimeHT
KOppesauun Oy1eT MUHUMAaJIbHBIM.

[Ipu caBure natsl HACTYIUIEHHS XapaKTEPUCTHKHU, HAIPUMEP, HAa HIDKHEM THAPOINOCTE OTHOCUTENBHO JaThl Ha
BEPXHEM THJIPOIOCTE Ha ONPENEIICHHYIO BEINYMHY, JODKEH HACTYIHTh MOMEHT, KOT/Ia CBSI3b XapaKTEPUCTUK MEXIy
nocrtamMu OynerT HamOoublleil, a NpH JajbHEHIIEM CABUTE AaT CBA3b OyAET YMEHBINAThCS, T.e. KOI(PPHUIUECHT
KOPPESIUH JOCTUTHET HAUOOIbIICH BEIUYUHBI U Jlaliee OyAET YMEHbBIIATHCS.

[IpuBeeHHYIO CXEMY HaXOXACHHS KOA(PPHUIUCHTa KOPPEIIHA HE0OXOMMO MOBTOPUTH MYTEM CIBUIOB JAT
HACTYIUICHHSI XapaKTEPUCTUK BEPXHEro T'HPOINOCTa OTHOCHTENBHO JaThl HACTYILICHHS XapaKTEPUCTHKU HHXKHETO
THJPOIIOCTA B MPOTHBOIOIOKHOM HAIMPABJICHUH M HAWTH HAHOOJbIIICe 3HAYEHHE KO PHUIIUSHTA KOPPEIISIHH.

KonuuecTBO cABMKEK MEKAY HAll/ICHHBIMH HAHOONBIIMME 3HAYCHUSIMHU KO3 DUIMEHTOB KOppesiiu OyaeT
PaBHO OCPEJHEHHOMY Y/IBOGHHOMY 3HaYE€HHUIO BPEMEHHU J100eraHusl.

KomnyecTBo cIBHKEK 1aT BEPXHETO THPONOCTa OTHOCUTENBHO (PMKCUPOBAHHBIX AAaT HU)KHETO THAPOINOCTA JI0
MOJyYeHHs: MakcuMyMma Ko3((UIUEeHTa KOPPESIIUM IMOKAXET, PacXoJaMH CKOJBKO JHEBHOW HaBHOCTH BEPXHETO
THIPOIIOCTa C(HOPMUPOBAIHMCH PACXOJbl (PUKCUPOBAHHBIX JaT HU)KHETO THIPOIOCTA, a KOJIWYECTBO CIBIDKEK AT
HIDKHET'O THPOIOCTa OTHOCUTEIBHO TeX K€ (MKCUPOBAaHHBIX JAaT BEPXHEro TMAPOIOCTa J0 MOIYyYeHUS MakcHUMyma
KO3 PUIUEHTa KOPPEJSIUNA TMOKAKET BpeMsl J00eraHus pPacXoJoB B ITUX (UKCHPOBAHHBIX JaTaX A0 HHKHErO
THJPOIIOCTA.

Ha puc. 1 npuBeeHbl XapaKTepHbIE XPOHOJIOTHYECKHE TpadrKu ypOBHsI BOABI HA THAPONOCTaX TOMEHApBIK U
Kbi3b110p /12 B anpene u aBrycre.
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Pucynox 1. Xpononoeuueckue epagpuxu usmenenus yposts 600ut pexu Coipoapbs
na euoponocmax Tomenapuix u Koizvinopoa 6 anpene u agesycme

Oobcyxnenue

CormocTaBiicHHe YPOBHEH Ha THAPOMOCTAX MOKA3BIBACT, YTO B I[CJIOM W3MEHEHUE YPOBHEH Ha THAPOIOCTaX B
TEUYEHHE MeCsIla CXOKee, OJHAKO TOJHKO IO JAaHHBIM 3a ampellb C OMPEACICHHON YBEPEHHOCTHIO MOYKHO TOBOPHTH O
COOTBETCTBCHHBIX THKAaX WM BIAJWHAX, MO3BOJSIOMIMX OINPEICIATh BpeMs mpodera, a B aBryCTE BBIABHTH IUKH U
BIIQAMHEI He yaaercs. [1o xpoHomorndeckomMy rpaduKy YpOBHS OKa3aJlOCh BO3MOXKHBIM C YBEPEHHOCTBIO OIPEICITUTh
BpeMsl mpoOera TOJBKO IO YETHIPEM MecsIaM, MpudeM OBbLIO BEIBICHO JIEBATh XapaKTepHBIX TOYeK (4 mHKa u 5
BIIAJIVH).

Bpems mpobGera ObLIO ONMpeneieHO TaKke MO HU3MEPEHHBIM CPEIHUM CKOPOCTSIM Ha THIPOINOCTaX. bpuim
BBIYUCIICHBI CPETHUE CKOPOCTH BOJBI Ha THAPOIIOCTAX MO MecsAIaM, Jajee ObLIO MPOU3BENICHO OCPEIHEHUE CKOPOCTEH

12
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YiKE MCKAY THAPONOCTaMU, IO KOTOPLIM, IMPU U3BECTHOM PACCTOAHUU MEKAY NOCTaMHU, OBLIO OIPEACIICHO CPpEAHCE
BpEMsA npo6era no MecsalaM B IMCPUO[ OTCYTCTBHA JICAOBBIX SIBJICHUH. 3)160]3 CJICAYCT OTMETUTH, YTO U3MCPCHHBLIC
CKOpPOCTH Ha Iupomnocrax mnpru OAUWHAKOBBIX pacxXxodaxX MPAKTUYCCKHU HE OTINYArOTCH. Takoe IIOJIOKCHUC, KaK HaM
MpEeACTaBIIACTCA, CBA3AHO C MPAKTUYCCKU OJUHAKOBBIM YKIIOHOM BOJHOM MOBEPXHOCTHU HA THAPONOCTAX.
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Pucynox 2. Xpononoeuueckue epapuru usmererus: pacxooa 600bl (2uopopaguvl pacxooa)
pexu Coipdapwu Ha cudponocmax TomeHnapwix u Kvizviiopoa é anpene u agzycme

Ha puc. 3 mpuBeneHbl, COOTBETCTBEHHO, KO3(M(PUIMEHTHI KOppeTAnuu (Fg) MECSYHBIX, DPAIOB

pacxona

TUAPOIIOCTOB TOMCHapLIK u KLISBIJ'IOp,I[a B 3aBUCMMOCTH OT CABHUIKCK 1O CTYIICHAM Ha OJHU CYTKH.
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Pucynok 3. I'paghuxu usmenenus xospguyuenma xoppenayuu mecauHuix paoos pacxooa euoponocmos Tomenapuix u Kvizviiopoa

Tabauya 1

Orlpezle.nelme BPEMECHH 1T 00era BOJIHbI «IMAaBOAKa» 10 MecHAllaM ¢ MPUMEHCHUEM PA3JIMYHBIX METO10B

No Bpewms npobera (t) mo mecsmam
n/n Meton ompenenenu (1) IV V VI . VIII) \SI)II IX X X1 XII
311, 2C, 2C,

1 t mo H (ypoBens) 311, 3C 3C 211, 2C 211

2 t mo Q (pacxon) 311, 3C 3C 211 311

3 t 10 v (CKOpPOCTB) 3,35 3,5 2,7 2,26 511 4,45 4,07 3,98 45
4 t IO Io, IUTHHA psga 1 Mecsr 1,5 2 1,5 2 3,5 4 45 - -
5 t o ry , JUIMHA psiga 1 Mecsix 3 3,5 3 3 45 3,5 3,5 - -

spems npobeza (t); 8) -C — cnaod na sudpoepagpe, no komopomy onpeoeneHo epems npobeza (t).

«I1aBOJKa (HOHYCKEI)» BITOJIHE TTPUEMIJIEM I MTPAKTUYCCKOI'O MPUMEHCHUS.

Tpumeuanue: a) -yugpor osnauarom epems npobeea (t) 6 cymxax; 6) -I1 — nux na eudpozpaghe, no Komopomy onpeoeneHo

Amnanus JaHHBIX Ta6J'II/IIH:I 1 IIOKa3bIBa€T, 4YTO HpenﬂaraeMHﬁ METOA OIIPEACIICHUS BPEMCHU np06era BOJIHBI
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BI)IBOlIl)Ii Baxxueim JOCTOMHCTBOM criocoba OIpCAC/ICHUA BPEMCHU npo6era BOJIHBI TpU TIaBOJAKaX H
NonyCKkax Ha PpEKE ABJIACTCA TO, YTO OH JacT AOCTATOYHO I/IH(l)OpMaTI/IBHI)Ie pe3yiibTaThl B Clly4a€, Korjga Io
XPOHOJOTUYCCKUM Fpaq)I/IKaM YpOBHA WM pacxXxoJa HEBO3MOXHO YCTAaHOBHUTH COOTBETCTBCHHLIC MUKW W CIIaJbl B
CTBOPAaxX BEPXHETO U HUIKHETO T'MAPOINIOCTOB.

CIIUCOK JIMTEPATYPBI

1. Bepossl XXI Beka: mpupona, obmectBo, npoctpancTBa. OtBersl reorpados crpan CHI' / oTB. pen. akam. B.M.
Kotnsikos. — M., 2012.

2. Wo6arymmun, C.P., Kenummos, A.K., Baranos, P.U., Kapneixanos, O.K. Kokcapaiickuii KOHTpperymsitop Ha peke
Ceipnapbs // BonHoe xo3siictBo Ka3axcrana. — Acrana, 2008. — Ne 3 (19). — C. 14-18.

3. Kapusixanos, O.K. MHTerpupoBaHHOE yNpaBJIeHHE THAPOJIOTNYECKHM PEKUMOM U PYCIOBBIMH HPOLIECCAMH B HIJKHEM
TeueHnu peku Cripaapes: aBToped. AuC. Ha COUC. yU. CTEeNeHH A.T.H. — Tapas, 2010.

4. Kapneixanos, O.K. K Bonpocy meneco6pa3sHOCTH CTPOHTENbCTBA KOHTpperyisitopa B Hu3oBbsix Ceipaapou // Unb.
oromerens [IPOOH «CospemenHsie mpotiieMsl Apano-CriprapsuHckoro 6acceiina». — 2006. — Ne 5. — C. 95-100.

5. Kapmsixanos, O.K. Onenka npoektasix peniennit PPCCAM 2 // Boanoe xo3siictBo Kasaxcrana. — Acrana, 2010. — Ne
2.—C.8-15.

6. KsacoB, A.l1. CeneBble MOTOKM W WX Bo3nelicTBhue Ha coopyxkenus / Ka3. HUU suepreruxn. U3n-Bo «Hayka»
Kazaxcranckoit CCP, 1987.

7. Mamyxkos, I1.M. ['mapoMeTeopoorniecKie yCluoBHs 3UMHAX HaBoaHeHHH Ha p. Ceipaapbe. — JI.: 'uapomereounsnar,
1969.

8. Mycradaes, XK.C., Psbues, A.Jl., Banrepeit, M.A., Kapasixanos, O.K., Omapos, K. IIpoGiieMbl 3MMHIX HABOIHEHHIA
Ha p. Ceipaapbe // Tunpometeopomnorus u skonorus. — 2005. — Ne 3. — C. 73-92.

9. HammoHaneHbIH neHTp reopusnueckux qanHbix NOAA http://www.ngdc.noaa.gov/.

10. Omdepos, A.H. CeneBble siBnenuss B KpeIMy Kak dpe3BbUaiiHble 3KONOrHdyeckue curyauuu // ['eomomutnka u
sKoreoanHamuka peruonoB. — 2005. — Beim. 1. — C. 39-46.

11. Ilpoekr perymupoBanust pexu Crelpmappu U CeBepHOT0 ApanbCKOTo MOpPs. YBEIHYCHHE MPOIMYCKHOH CIIOCOOHOCTH
pexu Coipaapsu: TOO. — Tapaz: Kasrunposoaxos, 1998.

12. Pa3paboTka KOMIUICKCA HEOTJIOXKHBIX M NMEPCHEKTHBHBIX MEPOIPHATHI MO YBEIHYECHHIO MPOIMYCKHOH CIOCOOHOCTH
pycna peku Ceipmapest Himke lllapmapuHCKOro BOJOXpaHWIMINA OO BHameHWs B Mainblii Apan ¢ y4eToM YXyIUICHUS
THIPOJIOTHYECKOTO PeXHMMa M BO3POCIIMX aHTPOIIOTeHHBIX Harpy3ok: otyer o HUP (mpomexyrounsrit). — Tapa3, 2004.

13. Pa3paboTka KOMIUIEKCa HEOTJIOKHBIX M IEPCHEKTHBHBIX MEPONPHATHH 10 YBEIMYEHHIO IPOIYCKHOH CHOCOOHOCTH
pycna pexu Crlppapes Hike I[llapmapuHckoro BONOXpaHWIMINA IO BHageHWs B Maubslii Apain ¢ y4eToM yXyZIIICHHs
THIPOJIOTHYECKOTO PeXHUMa M BO3POCIIMX aHTPOIIOT€HHBIX Harpy3ok: ordeT o HUP (3axmounrtensusiii). — Tapas, 2005.

14. PexoMeHIanuu 1o BEIOOPY ONTUMAIBHBIX BAPHAHTOB OEPETO3ALIUTHBIX COOPYKEHHI U PYCIIOBBIIPABUTEIBHBIX paboT
Ut ukBuaanuy apapuid 1 YC u A1 poBeNeHHS TUTAHOBBIX CTPOMTEIBHBIX WM PEMOHTHBIX padoT / coct. C.P. Ubarymmn, P.1.
Baramos u np. — Tapas, 2007, 86 C.

15. PexoMeHmanmu Mo ympaBJIeHHIO W MCIOJIB30BAHNIO BOJHBIX PECYPCOB B HH30BBAX peku ChIpAApHH C yIeTOM 3UMHHUX
nmaBojkoB / coct. O.K. Kapnsixanos, T.T. U6paes, I'.A. lllonbaesa, H. bak6eprenos. — Tapa3s, 2008.

16. Cenesoii puck Ha UepHomopckom nobepexse KaBkaza. www. nral. org/wp/11 /Shnyparkov et al. 2012.pdf.

17. Karlihanov, O.K., Balgerey, M.A., Ongarbayeva, A.M. RSRNAS 2 Design Decision Estimation // Journal of Water
Resource and Protection, 2014. Published Online November 2014 in SciRes. http://www.scirp.org/journal/jwarp. (¢ ummakr
(baxTopom).

Mamepuan nocmynun ¢ peoaxyuio 16.05.24

METHOD FOR DETERMINING THE TIME OF THE WAVE
RUN IN RIVER FLOODS AND RELEASES

[M.A. Balgereyf', O.K. Karlykhanov?, T.Ch. Tazhieva®, G.Z. Baimbetova®, N.L. Ibraimov®
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Abstract. The article summarizes the results of research on identifying the causes of catastrophic floods and
determining the water travel time under flood water regime. The calculation was made on the basis of correlation
analysis of the relationship between the same-named characteristics of adjacent gauging stations. The methodology for
determining wave parameters using correlation coefficient of monthly, ten-day and five-day series was proposed.

Keywords: flood, causes of flooding, water level, water discharge, discharge time series, correlation
coefficient, hydrograph.
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3HAYEHHME KOKCAPAMCKOI'O KOHTPPEI'YJISITOPA
HA PEKE CBIPJAPBS ITPU 3SUMHUX DHEPT'OIIOITY CKAX

O.K. Kapnblxaﬂonl, A.B. Toaem’, T.U. Taxuena®, A.M. BecKeMImpOBa4, H.JL I/lﬁpaI/IMOB5
! 1OKTOp TeXHMUECKHX HayK, IMIABHbINA HAYUHBI COTPYIHUK, > MATHCTP HAyKH, JOKTOPAHT,
¥ KaHIMIAT TEXHHYECKUX HAYK, TOLEHT, * MATHCTp HAYKH, CTAPIIIHIA TIPENoIaBaTeb,
® MarucTp HAyKH, CTAPIIMI MPEroiaBaTelh
1 TOO «Kaszaxckuit HUM BoZHOTO XO3sHCTBA» (Tapa3),
? JOxn0-Kasaxcramckuit yHHUBepcuTeT UM. M. Aye3oBa (I1IpIMKeHT),
5 Tapasckuii perrnoHanbHblil yHuBepcutet uM. M. X. [lynatu (Tapa3), Pecniy6nmka Kazaxcran

Annomayun. Cmamovs NoCeAweHa U3V4EHUIO BOOHbIX NPOOLEM NPU YAPAGIECHUU 3UMHUX HOBLIUEHHbIX
aHepeemuueckux nonyckos wnudice ILllapoapunckozo eodoxpanuiuwa. Paccmompenvl ponb U 3HAYEHUE BOOHbIX
00beKmMo8 015 pe2yiupo8ansl  pacnpedeitus Cmoka 8 bacceline peku u ux oduue Xapakxmepucmuku. Anamu3uposamsl
napamempol Koxcapaiickoeo Kowmppezynsmopa u e20 603MOICHOCMU Olsi NPUEMAd NOGbIUEHHbIX IHEPLemMU4ecKux
HONYCKO8 U Nagooko6o2o cmoka. O0oOueHbl NPUHYUNLL YIPAGLEHUS IHEPLEMUYECKUMU NONYCKAMU U NABOOKOBbLM
cmokom  coemecmHbiM - g3aumooeticmeuem Lllapoapuncrkozo odoxpanunuwa, Apuacaiickozo 600océpoca u npu
cosmecmuoti pabome Lllapdapunckum 6000XpaHunuyem U eCmecmeeHHbIMU HAKONUMENSIMY, NOHUSNCCHUSIMU U
O3EPHBIMU CUCEMAMU 8 HUICHEM MeYeHUl PeKi.

Knruesvie cnosa: pexa Cwipoapws, Kokcapaiickuii KOHMpe2yismop, 600Hble pecypCbl, 3UMHULL CMOK,
pacnpedenenue.

BBEJJEHUE

Pexa Ceipnappsi oOpasyercs OT CIMSHHSL JBYX KpymHbIX pek Hapwein m Kapanapws, Oepymmx Havyano Ha
tepputopun Keipreckoit Pecryonmku. CpemaemMHoroneTHHN CTOK p. CrIpmapbs cocraBisiet 37,4 KM,

Croxk pekn 3aperyiaupoBas noutu 10 90% BomoxpaHnnmumamu: TOKTOTYJIECKHM Ha TeppuTopun KeIpreizcrana,
AnnmkanckuM u YapBakcknM Ha TeppuTopum Y30ekucrana, KaiipakkymckuMm Ha Tepputopuu Ta/KMKHUCTaHA H
IHapmapuackuM Ha Tepputopuu Kazaxcrana. B GacceifHe peku B HacTosIiee BpeMs moctpoeHo Oornee 30 HeOombIIMX
BOJIOXPAHWINI ¥ HAKOMHUTENEH 3MMHHX CTOKOB, OmHMM u3 HHUX sBisiercss KokcapalCKuil KOHTPPErynsTop Ha
tepputopuu Kazaxcrana, nmpeaHasHadeHHBIN Ut cradbmimzanun padotsl lllaprapuHckoro BojoXpaHWInIna B 3UMHAN
MIEPHOI.

BrImenepeunciieHHbIe BOJOXPAHIIIHUIIA TI0 CBOEMY ITPOSKTHOMY Ha3HAUEHHUIO UMEIH HPPUTAIIHOHHBIN pPeXuM,
obecrieurBasi MOJWBHOM BOJION B OCHOBHOM OpOIIa€MbIX 3eMellb Y30ekuctana u Kazaxcrana. Tak Obuto 10 90-X rogoB
MIPOIIJIOTO BEKa.

ITocne pacmama Coro3a BomoxpaHmnuina HapeiH-ChIpAapbHHCKOTO Kackaja MEpeluld K SHepreTHYecKOMY
PEeKHMY B COOCTBEHHBIX MHTEpecax rocyaapcTts LlenTpanbroit Azum.

Iepexox TOKTOry/IbCKOTO BOJOXPAHIIMINA MHOTOIETHETO PEryIHpOBaHus ¢ 0bbeMoM 19,4 k>, ecTecTBeHHO,
MIOKPBIBAJI NMOTPEOHOCTH B 3JeKTpodHeprun KoipreicraHa. M3meHeHne pexuma TOKTOTYJIBCKOTO BOZOXPAaHHMIIHINA
NIPUBENI0 K W3MEHEHHMIO pEeKMMa paboThl BCEX OCTAJILHBIX BOJOXPAHWIMIIL. Ta/UKUKHUCTAaH M Y30EKHCTaH Takxke
N3MEHWIN PEKUMBI PabOT BOJOXPAHWIINI HA CBOEH TEPPUTOPUH B TIOJIb3Y SIHEPTETHKH.

[Ippruem TtemMnm wu3MeHeHHS pexuMma pabOTHl BBINIEPACIIONOXKEHHBIX BOJOXPAHWIHII, B OCHOBHOM
ToxTorynsckoro, cosmaBai fajleko uaymue npobiaems! juia IlapgapuHCKOro BOZOXpaHWJIMINA B IUIaHE HpueMa
3UMHETO CTOKA U €T0 PETYIHPOBAHUS.

IpoekrHas eMkocTb Lllap1apHHCKOro BOJOXPAHHIHIIA YTBEP:KACH B 00beme 5,7 kv°. JJo 1993 roja exeroaHo
C OKTSOpsA MO MapT Mecslbl (3UMHHI mepron) U3 TOKTOTyIbCKOTO BOAOXpaHWIHINA cpabaThiBasics 00bEeM BOJBI B
cpemseM 3,30 KM®, a TOC/IE C MEpPEeXoJ0M BOJOXPAHHINMIIA HA YHEPreTHYECKHH PEeXHM CpabOTKA C HEro B 3MMHHIL
TIEPHOJ CTama TepexoauTh 10 9 i Gomee kM. Takum 00pa3oM mpuxox Bomsl K IllapIapiHCKOMY BOJOXPAHMIHILY B
3UMHee BpeMsl yBenuuuics B 2,5-3 pasa.

Hns coxpanenus lllapaapuHCKOro BOJOXpaHWJIMINA OT IIEPEIIONIHEHUS M TPOphIBA B 3UMHHUI TEpPHOX
orpeJieTIeHHbII 00beM BOABI BEIHYX/IEHHO cOpachIBascsi B ANapKoJIb-ApHAcaliCKyl0 HEM3MEHHOCTh (Y30ekucran), a
TaKke B HU30BBs p. ChIpiapbu, B KaHalbl OPOCHUTENBHBIX CHCTEM W IOHMKCHHBIE TEPPUTOPHM TypKEeCTaHCKOW H
Ke3putopauHckoii obiacteld Bo n3dexaHue 3MMHUX HaBOAHEHHMH TOPOJIOB M HACEJICHHBIX IYHKTOB. M3mumHuii 00beM
B Apajbckoe Mope OBUTO HEBO3MOXKHO MPOITYCTUTH W3-3a CIUIOIITHOTO JIEAOCTAaBa PyClia B HU30BBAX peKku ChIpaapss.

Jus pemenns mpoOieMbl ¢ BOJOXO3SIICTBEHHONW OOCTaHOBKOW B HIDKHEM TedeHHH peku CrIpaapbs,
coxpanenus [llapmaprHCKOTro BOJOXpaHIIININA U BPEMEHHOTO HAKOIUIEHHUS 3MMHHUX CTOKOB HIDKe Hero KazaxcraHoMm B
tegeHue ¢ 1998 mo 2005 roxsr Obmn mpeanpusAT psix mep mo mpoektamM PPCCAM «PerynmpoBaHne pyciia peku

© Kapaeixanos O.K., Tonmemr A.b., Taxuesa T.U., Beckemmuposa A.M., M6panmor H.JI. /
Karlykhanov O.K., Tolesh A.B., Tazhieva T.Ch., Beskempirova A.M., Ibraimov N.L., 2024
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ChIpJappil U COXpaHCHHE CeBepHOU uyacTu Apanbckoro mops (Pasa 1)» , cpeau KOTOPBIX Ba)KHOE 3HAYCHHE IS
PETyJIUpPOBaHMS TMOBBIIICHHOIO 3MMHETO CTOKA, TaK HAa3bIBAEMBIX «JHEPTOMOMYCKOB», HMEJIO CTPOUTEIHCTBO
Kokcapaiickoro kontpperyistopa [5, 3, 8].

PE3VYJIbTATBI 1 OBCYXJIEHU S

C BBomoM B 2010 r B 3kcutyatanuto Kokcapaiickoro koHTpperynstopa (puc. la) eMKocThio 3 kM> 1 obuas
perynupyomas (HaKOMHUTElbHAs) EMKOCTh 3UMHero croka peku Ceipaapbs Ha Tepputopun Kaszaxcrana c
IllaprapuHCKEM BOXOXpaHmIHImeM (prc. 16), cTama paBHOi 8,7 KM M BOZOXO3SHCTBEHHAS CHTYaIUsi OoJee-MeHee
crabunmsupoBanacs [1].

LWapnapuHckuiA IY |
Qmax = 1800 m3/c
izt

Boposbinyck B KMK il
Qmax = 200 m3/c

ApHacanckas nnoTuHa
Qmax = 2160 m3/c

0)

Pucynox 1. [Tnanoswvie pacnonosxcenuss Koxcapaiickoeo koumppezynsmopa u [llapoapuncrkoeo
6o0oxpanunuwa na pexe Coipoapus 6 Kazaxcmane

[MapmapuHCKOE BOJOXpaHIIIHUINE HAXOAUTCS Ha rpaHure Kazaxcrana n Y30eKHUCTaHA | SBISCTCS MOCICIHUM
3BEHOM B Kackane BomoxpaHwmmil Ha Ceipmapbe. BomoxpaHwmmine perymupyer momyckd Boabl B CeIpIapeio W B
CeBeproe Apansckoe Mope (CAM). CTpoHTEeNbCTBO IUIOTHHEI ObBIIO 3aBepmieHO B 1965 r. Ilone3Hbrit oO0bem
BoJOXpaHmwa 4,5 KmS. JlnvHa 3eMJISTHOM TUTOTHHBI COCTaBJIIeT 5,3 KM ¢ MakCHMMallbHOHW BbicoToi 28,0 M. Jamba
BOJIOXPAHMIIMILA TIOCTPOEHA METOJIOM T'HAPABIMYECKOTO HAMbIBA U BKJIIOYaeT B ceOst anekrpocraniuio (100 MBT), nBa
IIUTIO30BBIX BOJIOCTIHBA HA KaXKIOH CTOPOHE 3JIEKTPOCTAHINM U €Ile OJUH BOJOBBINTYCK — KBI3BIIKyMCKHUI peryIsTop —
Juia uppuranui Kel3pUIKyMCKOro MaccuBa OpolleHHs Ha jesoM Oepery Ceipmapeu. Kpome Toro, ectb IUTIO30BBIN
BOJIOCIIMB BO BIaJWHy ApHacaii Ha TeppuTopuu B Y30ekucrane (cM. puc la).

PacyetHast cmocoOHOCTE cOpocHoro coopykenus IllapaapuHckoro BojoxpaHmiuiia coctasmsier 1500 m¥c u
MOXHO momHsTh 10 1800 M%c B aBapuilHBIX cuTyarnusax. COpocHass BO3MOXHOCTh KBI3BUTKYMCKOTO pPETYIATOpa
cocrasmser Beero 200 m/c. 3anpoeKTUPOBAaHHbBIM B COCTaBE BOJOXPAaHMINIIA ApaHacalCKUH BOJOCOPOC ¢ pacxoaom
2160 M/c B HacTosmee BpeMsl orpanudeHa go 600 M/c npu HITY u 860 M/c npu OITY. Hcxons u3 storo Bes
BoJtocOpocHas criocobHocTh [1laprapuHckoro BoJoXpaHmInINa He rpeBbiaeT 2860 M/

3amomenne [llapmaprHCKOTO BONOXpaHWIWINA CBS3aHO C peXHMOM paboTel HapelHCKOrO Kackana
BOJIOXPAHWINII U, IPEXe Bcero, TOKTOTyIbCKOTO BOAOXPAHIIIMING, I7I€ 3MMHHN SHEPreTHYECKHi cOpoc BO3MOXKEH B
npenemax 2400-3500 m*/c [4].

Kpowme toro, B cpeqnem Teuennu peku Coeipaapbu umeetcs Kaiipakkymckoe Bogoxpanuiuine (TamKukucTan)
¢ o6bemoM 4,2 km°. MakcuMalbHblit cOpoCHOM pacxon OT Hero Bo3MoxkeH a0 4400 m¥e. Mexnay KaiipakkymMckum u
[MapraprHCKUM BOJOXPAHWIIMIIEM HMEIOTCS PSA HMPUTOKOB, KOTOPBIE MOTYT CO3JaTh JOIMOJHHUTENBHBIA Pacxoa B
MHoroBozbe 10 1000 m*/c. Ecau ero MepPEeBECTH B TpaHWYHBIA cTBOp KokOymak, mpu skcTpeMaibHOM 1onoBojse (P <
0,1%) makcumanbHBIA pacxox Boxsl K LllapraprHCKOMY BOAOXPaHWIHIIY TEOPETHYECKH Bo3MOXeH 10 5400 m%/c, uro
IIPH TIEPHOJIe TIOJOBOIbS PABHBIM B 2 Mecsma B ycloBHAX peku CreIpmaphs paBeH o0beMy 28 kM°. DTO 3HAYHTENBHO
000N 00BEM, PEeryIMpOBaHHE KOTOPOTO

Takum 00pa3zoM, IPOIYCK 3UMHEr0 3KCTpeMajbHOro pacxona lllaprapuHCKUM BOZOXpAaHMIIMIEM BO3MOXKEH
TOJIBKO IIPH COTJIACOBaHMHM COPOCHBIX PACXOJIOB IO BCEM BHIIIE PACIIOJIOKEHHBIM BOJOXPAHWIMIIAM Ha TEPPUTOPHUSIX
Keipreizcrana, Tampkukuctana U Y30eKucTaHa.

Takum oOpazom, B HacTosiee BpeMs: B ChIpapbHHCKOM OacceiiHe Ha TeppuTopun KasaxcraHa BO3HHK psiI
BOJIHBIX MpPOOJEM, CBS3aHHBIX C HEBO3MOXKHOCTHIO 3((EKTHBHO yNpaBiIsATh 3UMHHM CTOKOM M 00ECHEeYMBATH
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6e3onacHocTh dKcIuTyaTanuu lllaprapuHckoro BOAOXpaHWIMINA M 9KOJOrnueckyto OezomacHoct CAM B ycnoBusix
MPOTUBOPEYHH MEKTOCYAAPCTBEHHBIX U PETHOHAJIBHBIX BOJIOX03SHCTBEHHBIX U 9KOJIOTHYECKUX MOTPEOHOCTEN.

OtpunarensHele nocneAcTBUs mnepexoaa Tokrorynabckoit I'DC Ha 3MMHHM IHEpPreTHUECKUl pexuMm Ui
Pecny6nmku Kazaxcran ykpyImHEHHO MOXKHO XapaKTepU30BaTh CHIDKCHUEM B 1,5-2 pasa JeTHEro CToKa, YTO yXYALIMIO
BOJI000ECTICUEHHOCTh OPOIIAEMBIX 3eMelb ¥ 3aIMBHBIX CEHOKOCOB, YBEJIMYCHUEM B 2 pa3a 3UMHEro cOpoca BOABI, YTO
INPUBOAUT K HUCKYCCTBEHHOMY CO3JIaHHIO II1aBOAKOBOM CHUTyaluM Jake B MAaJOBOJHBIE TOMBI, YXYyIIIEHUEM
9KOJIOTUYECKOTO COCTOSIHHSI B IIEJIOM HH30BBEB PEKH U, B OCOOCHHOCTH, ApabCKOTO MOpPS H3-3a HEBO3MOXKHOCTH
UCTIONB30BAaHMA JOMOJHUTEIBHOTO 3MMHETO CTOKa W COKpAIEHHS JICTHETO CTOKA, CHIDKEHHEM BO3MOXKHOCTH
BOCCTAHOBJICHUS PHIOONPOIYKTUBHOCTH 03€pHBIX cucTeM Coipaapbu, CeBepHOro ApalbCKOrO MOpPSI M BO3MOXXHOCTH
€ro HKOJOTUYECKOTO BO3POKACHHUSA M 3HAUYUTEIBHBIMH MaTE€PUaIbHBIMUA U TPYIOBBIMH PECYPCHI ISl IPEAOTBPAIICHHA
MOCJIEICTBHS 3aTOIUICHUH HM3-32 3MMHHX, BBICOKHX ypOBHEH BOAbI pekn ChIpaapbH, 4TO B COBOKYIHOCTH CO3MAIOT
COLMATBbHYIO HANPSKEHHOCTh B PETHOHE, YXYAIIACT SKOHOMHYECKOE MOJI0)KEHUE HAaceIeHus [2].

Jns pemieHust NepeyrciIeHHbIX NPoOJieM M yCTPaHEHUs] HEraTHBHBIX IOCIENCTBUII COBPEMEHHOTO pPeXHnMa
pexu Coipaapbst Pecniyomnukoit Kazaxcran npeaiarajgoch BOCCTaHOBUTD paHee CYIIECTBOBABLIETO MMPOSKTHOTO peXHMa
ctoka peku CeIpjapbsi, KOTOpO€ BO3MOXHO Ha OCHOBE J00pOH BOJIM M ydeTa SKOHOMHUYECKHUX HHTEPECOB
3aMHTEPECOBAaHHBIX rocynapcTB. OnHako npomeanmi nepuon ¢ 1988 roma moxassiBaeT, YTO 3TOT MYTh OTBEPTHYT
COCEIHHMU CTpaHaMHU.

AHAJIN3 U OLIEHKA POJIM KOHTPPEI'YJISITOPA

Peammzannst 3TOr0 MEpONpHATHS, OYEHb KpymHOro B Macmrade KazaxCTaHCKOro BOJOXO3SHCTBEHHOTO
CTPOUTENHCTBA B HACTOSAIIEE BPEMs, MPAKTUUECKH, CHUMAET OTMEUCHHbIEC BBIIIEC MPOOJIEMBI M SIBISETCS HaJCKHBIM
CHocoOOM ISl TNepeperyarpoBaHMs 3MMHETO IIOBBIIIEHHOTO CTOKAa B BECEHHE-IETHUH IEPHOJ W TOBBIIICHUSA
0€30MacHOCTH 1 TapaHTUPOBAHHOTO BOJI00OECTICUCHHS HIKETIEKAINX TEPPUTOPHIL.

IIpeumymiectBom cTpoutenscTBa KokcapaliCkoro KOHTppEryiaropa SBIseTCsS B YBEIUYEHUH HKOJIOTHUECKOrO
pacxoma B ApalbCKoe MOpe, XO3SHCTBEHHO-IKOJOTMYECKHE KOMIUIEKCHI B HH30BBSIX PEKH M OCBOOOKIECHHU
ApHacaiickol BOAJUWHBI OT M3IHUINKA BOABI C IIEJbI0 CO3MAHMsI HEOOXOAMMOM pE3ePBHOM EMKOCTH Ha Cirydait
MTOBTOPEHHS AaBOJKOB PEAKON MOIIHOCTH, a TAK)KE BOJ00OECIICYEHHOCTH OPOIIAeMOro 3eMIICACT s B BereTal[HOHHBII
MIEPHOI.

W3HavyanpHO OBUIO pacCMOTpPEHO 2 BapuaHTa PYCJIOBOTO M 2 BapHaHTa HAJMBHOTO BOAOEMOB €MKOCTHIO 3,0 n
4,0 km® (moe3HO# eMKoCThIO 2,6 1 3,4 kM°). B mToro 6u1 TIPUHAT BapHaHT HAIUBHON KOHTPPETYISATOP ¢ JaMOOu ¢
3eMJISTHBIM TEJIOM JUTHHOI 44,4 KM, TIOABOISAIINM U OTBOSIINM KaHallaMi, 000pPYZIOBaHHBIMH CPEACTBAMH YIIPABIICHUS.

[IpoBeneHo MoaenMpoBaHHWE TPOMyCKa MoOcTymamomero croka B IllapmapuHckoe BOJOXpaHWIHIIE IIPH
SHEpreTnueckor cpaboTke TOKTOTYIbCKOTO BOJOXpPAaHWIMIIA W  PA3IMYHOM BOJHOCTH NPUTOKA CTOKa:
cpemHeMHOTONIeTHEM cToke, 50% 20%, 10%, 5% u 1 % o0ecredeHHOCTH CTOKOM.

HyXHO OTMETHTB, YTO €MKOCTh KOHTPPETYIIATOPA JOJDKHA ObUIa BCECTOPOHHE OOOCHOBAHA CIICIMAIMCTAMM,
HO, K COXAaJIeHWIO, OHa HE TPOBOAWIACH. ApPryMEHTHPOBANIaCh OTCYTCTBHEM MOAXOAAIIEH IS CO3JaHUS
pe3epBupyOIIed eMKocTH penbeda mMecTHocTH Hipke [llapmapuHckoro BomoxpaHwnmiia. IIpennaraemas B mpoekTe
EMKOCTb 3 KM°, M03TOMY, HEJIOCTaTOYHA B 0COO0 MHOTOBOJIHBIE TOIBI [2].

Kak BHIHO U3 IPUBEICHHBIX PACUETHBIX JaHHBIX, CTPOUTENHCTBO KokcapaliCkoro KOHTpperyasTopa HaJleKHO
obGecreunBaeT copoOC 3UMHEX 00BEMOB CTOKa B ctBope 1llaprapunckoro Bogoxpanmmuma ot 14,4 km® 10 19,5 km®. B
3THUX Ipezenax oobemMa BOJIBI HCKITI0YAeTCs] BOSHUKHOBEHHE YPE3BBIYAWHON CUTYAIIMHM BO BCEM HIKHEM TEUSHHUH PEKU
Ceipnapss. Ilpu cymecrytomeii emxoctn Ilapnapuackoro Bogoxpanwmmmma n Kokcapaiickoro KOHTpperysisTopa c
CyMMapHbEIM 00BeMOM §,2 K ¢ Y4EeTOM BO3MOXKHOTO cOpoca B ApHacail-AHZapKOIbCKYIO BHaguHy 1,2 kM® Kak
00s13aTEIFHBIA AKOJOTHYSCKUH IMOMYCK M TONMYCKaX B HHU30BBA B 3UMHHUH mepuox mo 500 M/c, TUIPOKOMILIIEKC
Iapnapa-ApnHacaii-Kokcapaii paboTaeT B yCTOWYMBOM pEXHME, a MpPHU MOCTYIDICHHH CTOKa CBEIme 19,5 KM, K
OoJIbIIEMY COJKAJICHWIO, HEMHHYEMO BO3HHKHET YpE3BBIYAlHAs CHTyallMs C BO3MOXXHBIM IIEPEIMBOM BOJABI B
OTIETBHBIX MecTax [6, 7].

ORHOBpEMEHHO PE3KO BO3HMKAET PHCK aBapHHHON CUTyannu (mepenuB BoJbI yepe3 rpedens lapaapuackoit
IUTOTHHBI) TIpH 00€CIIeYeHHOCTH CTOKa BhImIe 1%.

TTosToMy, nnst obecrieueHHs TOTHOW BOAHOW Oe3omacHOCTH Apano-CheIpAapbHHCKOTO PEYHOTO OacceliHa B
MepPHUOJ] 3UMHHUX «QHEPTOMOIMYCKOBY» MOXHO OBIIO ObI paccMOTpeTh BapuaHT KokcapalCKOro KOHTpperyssTopa ¢
o6bemom Gonee 4,0 km°. OMHAKO JIETKOCYIIMHHCTHIE OCHOBAHHS JaMOBI KOHTPPEIryISATOpa, PABHUHHBIN penbed
MECTHOCTH U OTCYTCTBHE BOJOCOPOCHOrO coopyxeHust B Tene lllapmapMHCKOro BOJOXpaHWIMINA HE IO3BOJIMIN
CTPOUTH KOHTPPEryJsiTop C TpeOyeMblM 00beMOM. B mepcHekTuBe HCIONB3ys COBPEMEHHBIE TEXHOJIOTHH
CTPOWTENBCTBA BOJHBIX OOBEKTOB HYXHO H3YyYUTh BO3MOXKHOCTH pacimpenus oObema Kokcapaiickoro
KOHTPPETyNATopa.

HyxHo oTMeTHTh Tarkke cialdylo 3aperyaIMpoBaHHOCTh cToka pekn Coipaapbs B ee Kazaxcranckoit yactu. Taxk,
B Oacceiine pexu Cripapbst Ha Tepputopun Kazaxcrana uMmeercst Bcero 2 BOJHBIX 00bEKTa ¢ CyMMapHOHW €MKOCTBIO HE
onee 8 KM°, a B BepXHeil 4aCTH PEKH, TO €CTh HA TEPPUTOPUH COMPEIETBHBIX CTPaH — yike Gosee 30 BOIOXPAHMIIAIL C
eMKocThi0 32,4 kM>. TIpu 5TOM B cpeHeM Ha Kaxasie 100 kv pycia pexn Kasaxcran pesepsupyer 350,0 MiH. M° BOJIbI,
a mamm cocennm — 2 mapa. 130 mum. M. To ecth TpaHcrpanmunbie rocymapctBa (Keipremcran, TaJkHKHCTaH,
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V36ekucran) uMeroT B 6 pa3 Gosblie o0beMa BOJOXpaHUIUII U 14 pa3 Goible ¢ 0JHOTO KyOOMeTpa MpoXOo e 110
peke Bousl, yeM KazaxcraH. DTO 0JJHO3HAYHO MMOKAa3bIBAaeT, YTO KazaxcTaH JOHKHBIM 00pa3oM HE YIPaBisIET CTOKOM
peku Chlpiapbsi B COOTBETCTBUHM C PEAJbHBIMH YCIOBHUSMH €€ JKU3HEIESATEIbHOCTH, YTO SIBISIETCS ITOCTOSHHBIM
CAEPXKUBAIOIINM (DAaKTOPOM Pa3BUTHS PETMOHA U SKOJIOTHYECKOH nectabuimzanuu B [Ipuapanse.

3AKJIFOYEHUE

1. CrpoutenbctBo KokcapaliCKOro KOHTPPETYJIATOpa CHHUKACT CTCICHb PHCKA TOSBICHUS YPE3BBIYAMHBIX
curyaimii Hike [llapaaprHCKOro BOAOXpaHHIHINA B 3UMHHN MEPUOJ] M MOBBIIIAET BOAOOOECHCYCHHOCTH HIDKHETO
TEUEHHsI PeKH B TepHoJ Beretauuu. Kpome TOro, mojHOCTHIO YCTPAHSIETCS PUCK 3aTOIJICHUSI TIOMMBI PEKH B YCIOBHSIX
npomMep3iiero rpyHra. Ero BBOA B AKCILTyaTanuio 00ecreurnBaeT pallMOHAIBHOE HCIOIb30BaHNUE BOAHBIX PECYPCOB H
pasButue peiboBoACTBA B Manom Apane. OqHako, B MEPCIEKTHBE CCAyeT 00paTuTh BHUMAaHHWE HA UCIOJIb30BaHHE
Koxkcapaiickoro KOHTppPEryisiTopa AJsi pa3BUTHS PbIOOBOJCTBA, (PUTOIUIAHKTOHA U CO3AaHHs KOPMOBOH 06a3bl BOKPYT
BOJIOEMA.

2. IpeumymectBom Kokcapaiickoro KOHTPPEryJsITopa siBIsieTCS cOOp M pe3epBUPOBAHKME YMCTON BOJBI, HE
3arpsi3HEHHOM cOpocamu ¢ ToJiei opomieHus. Vcnons30Banue ee B ICTHUN EPUO]] 3aMETHO YIIYUYIIAT KA4eCTBO BOJIBI B
HU30BbsIX peku  Coipmapbs. CIEAYIOIIMM TOJIOXKUTSIFHBIM MOMEHTOM SIBJSICTCS BO3MOXKHOCTH TONTyYCHHS U
HCTIOJIb30BaHUS JIOMOJHUTEIBHBIX 00BEMOB YHCTON BOMBI JUIA MOTOJHCHUS 3allacOB O3CPHBIX CHCTEM U MOIICPKKH
(UTOMETHOPATUBHBIX PAOOT HA OOHAKECHHBIX 36MJISIX BOKPYT ApaibCKOro MOPSL.

3. Kokcapaiickuii KOHTPPETyJsITOp B TMEPCHEKTUBE MOXET MOJIOKHUTEIBHO BIMSATh HA PELICHHE MpoOieM
BOIHOM 0€30MacHOCTH HACENICHHsT PETrHOHA, BOCCTAHOBJICHHUS OJArOMPHITHOrO KJIMMAara W JKOJIOTHYECKON
YCTOWYHMBOCTH B HIXKHEM TeueHUHU peku ChIpaaphbsi.

CIIMCOK JIMTEPATYPBI

1. Ub6arymmun, C.P., Kenmmmos, A.K., Baramos, P.U., Kapneixanos, O.K. Kokcapaiickuii KOHTpperyisaTop Ha peke
Ceipnapss //BogHoe xo3siictBo Kazaxcrana. — Acrana, 2008. — Ne 3 (19). — C. 14-18.

2. Kapneixano, O.K. K Bompocy menecooOpa3sHOCTH CTPOHMTENBCTBA KOHTPpEryJsiTopa B HH30BbsAX ChIpIapbu
//NMudopmarmonnslii 6romierens [IPOOH «CoBpemenHsle npobiemsl Apano-CelpaapsuHcKoro 6accelina». — Anmatel. 2006. — Ne 5.
— C. 95-100.

3. Kokcapaiickuii koutpperyssrop //https: //online.zakon.kz/Document /?doc_id=30172854.

4. Tlpasuna skciuryaranuu lapmrapuackoro Bogoxpanunuia, paspadorannoii [1K «KasrunpoBoaxos». — Aamatsl, 1992.

5. Pabounit npoekT «PeKOHCTPYKIHS MO YBEIMYCHUIO YCTOHYMBOCTH IIIOTHHBI KOKcapaliCkoro KOHTppEryiIiaTopa Ha p.
Coipaapbs B Typkectanckoi o6maacTi». OTUET 10 HHKEHEPHO-Teoe3ndecKuM nu3bickanusiM 164 PII-TT Tekct.

6. PexomeHmamuuM 10 peXHUMaM HAlOJHEHWs, CpabOTKM M COBMECTHOro wucmoib3oBaHus lllapnapuHckoro
Booxpanwmia u Koxcapaiickoro konrpperyisropa. CocraButenu: banrepeit M.A., M6paes T.T., Kapneixanos O.K. u np.
YTBepxkaeHo Ha 3acenanun yueHoro Cosera Kaszaxckoro HUU Boanoro xo3siictea (mpotokos Ne 4 ot «27» okrsaops 2010 roma). —
Tapas, 2010. - 24 c.

7. PexoMeHIAINHM 1O YHPaBICHUIO ¥ MCHOIB30BAHUIO BOJHBIX PECYPCOB B HH30BBAX pekH CHIpAApbU C yUETOM 3MMHHUX
nmaBoakoB. CocraButenu: Kapnsixanos O.K., M6paes T.T., llon6aesa I'.A., bak6eprenos H.H. — Tapas, 2008. — 35 c.

8. TexHuko-3KOHOMIUECKOe 000CcHOBaHNEe «CTPOUTENHCTBO MPOTUBOIABOAKOBOr0 KoKcapaifickoro KOHTppEryIsTopa Ha
pexe Coipmapbs B FOxxHo-Kazaxcranckoit obmact. koppektupoBkay Kanra 1 Otyet 06 HHXEHEPHO-TEOJIOTHIECKUX YCIOBHAX.

Mamepuan nocmynun ¢ pedaxyuro 16.05.24

SIGNIFICANCE OF THE KOKSARAY COUNTER-REGULATOR ON THE SYR DARYA RIVER
DURING WINTER ENERGY HOLIDAYS
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Abstract. The article is devoted to the study of water problems in the management of winter increased energy
releases below the Shardara reservoir. The role and importance of water bodies for the regulation and distribution of
runoff in the river basin and their general characteristics are considered. The parameters of the Koksaray counter-
regulator and its capabilities for receiving increased energy releases and flood runoff are analyzed. The principles of
managing energy releases and flood runoff by joint interaction of the Shardara reservoir, Arnasaysky spillway and
when working together with the Shardara reservoir and natural accumulators, depressions and lake systems in the
lower reaches of the river are summarized.

Keywords: Syr Darya river, Koksaray counterregulator, water resources, winter runoff, distribution.
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K MIPOBJIEME 3KOJIOI O-3KOHOMHUYECKOM ONITUMHU3AIIMU IIPUPOJJOOXPAHHBIX
MHOIMYCKOB B HU30OBbBE PEKU CbIPJIAPBA

O.K. KapJIbIXﬂHOBl, A.K. Epmaﬂonz, T. Y. TamneBa3, Ir.3. BanMﬁeTOBa4, ALI. AI‘/iz[apﬁeKOBa5
JIOKTOp TEXHHUYECKUX HAyK, [TIaBHBIA HAYYHBIH COTPYAHHUK,
2 JOKTOP SKOHOMHUYECKHX HayK, podeccop Kadenpsl «YUeT, ayAuT U CTAaTUCTHKAY,
¥ KAHIMIAT TEXHIUCCKHX HayK, JOLEHT, ~MarucTp HayKH, JOKTOPAHT, ~ MArHCTpP HaYKH, IPETNOAABATEND
! Kazaxckuit HUU BogHOTO X03siiCTBA (Tapa3), 2 AIIMATHHCKHT T'yMAaHUTapHO-?)KOHOMUYECKUI YHUBEPCUTET
(Anmarsbr), ¥ Tapasckuii pernonanbublil yauBepcuteT uM. M. X. [lynaru (Tapa3), Pecnyonnkn Kazaxcran

Annomayus. B cmamve paccmompenvt npobaemvl YCmanHoGIeHus U nooauu npupoooOXpanHbIX NONYCKO8 6
Huzogve pexu Coipoapbs. B ceasu ¢ obmeneHuem Ka3axcmanckou uacmu Apanbekozo Mops ¢ 0OHOU CMOPOHbL U
cokpawjenuem cmoxa pexku Coipoapbs KIuMamudeckumu pakmopamu ¢ Opyeou, 6ce 0Cmpo cmaHo8umscs obecneyeHue
9KON02UHECKOU CMAOUTLHOCIU PEeSUOHA, HAXOOAWEUCA 6 NPAMOU 3A8UCUMOCIU Om 00beMa U 8peMeHUu nooayu
npuUpoO0OXpanHbIX HONYCKo8. Ilpednosicen nooxo0 051 ORMUMUZAYUU NPUPOOOOXPAHHO20 NONYCKA C YHemoM 600HOCU
pexu Coipoapvs ¢ cmeope LLlapoapunckoeo 8000Xpanunuua u 3K01020-3KOHOMUYECKOU NOmpeOHOCmU ompaciell 8
so0e.

Knrouesvie cnosa: pexa, 600HOCmb, IKOIOSUNECKAS, ROMPEOHOCMb, NONYCK, MEMOOUKA pacuemad.

AKTyalbHOCTh

B 0Oacceiine pexu ChIpAapbsi YCHIMBAIOTCS HETaTHBHBIE BO3JCHCTBHUSA AaHTPOIOIEHHBIX MPOIECCOB B
pe3yiapTaTe HMHTEHCHUBHOTO PAa3BUTHS OpOLIAEMOro 3eMJIeNleNus, KOTOpoe TIpHBENO K KOJHUYECTBEHHOMY U
KayeCTBEHHOMY H3MEHEHHUIO BOJHBIX PECYpCOB B CTOPOHY MCTOUICHMS M YXYAIICHWS, HAapYIIEHUIO €CTECTBEHHOTO
peXnMa OKpy’Karoliei cpesl U MPUPOIHBIX KoMIulekcoB. IIponecc aectabunu3upyeT CouuaabHyI0, 3KOJIOTHUECKYI0 U
SKOHOMHYECKYI0 OOCTaHOBKY OCOOGHHO B HIDKHEM TEUCHHHM DPEKH. PernoH ApanbCKOro Mopsi sBISIETCS 30HOH
9KOJIOTUYECKOH KaTacTpodBml.

CocrosiHEE M yCIOBUS pabOTHI BOJOXO3IHCTBEHHBIX CHCTEM B HIDKHEM Te€4eHHH pekd ChIpAapbs, HCXOAS M3
ocobOeHHOCTEeH MX (DYHKIIMOHUPOBAHMS, BBLABUTAIOT 3a/1ady pa3pabOTKN Kak OOIMX MPUHIMIIOB YIIPABICHHS BOJHBIMH
pecypcamy, UX OXpaHbl U BOCHPOU3BOJICTBA, TaK U KOJIWIECTBCHHBIX METOJIOB OLCHKH M3MEHEHHUS I'HMIPOJIOTHIECKOTO
PEeKMMa, U HA 3TOH OCHOBE BBIOOD HAWIYUILCH CTPaTEeruyl ypaBiIeHUs] STHM PEKUMOM.

B cooTBeTCTBUHM € KOHIEMIMEH HKOJOTHYECKOW ONTHMH3AIMK HCIIOJIB30BAaHUS BOAHBIX PECYpPCOB HYXHO
CKOPPEKTHPOBaTh IMPUHIMIBI U 33Ja4d YIPaBJICHHS BOIHBIMH PECYpCaMU NPUMEHHUTENBHO K BOIOXO3SHCTBEHHBIM
KoMIUIekcaM B Oacceiine p.CrIpapbi.

IIpencraBnsiercs 1enecooOpa3HBIM OOBEAMHEHHWE 3THUX HANpaBlICHWH B €IUHOE IleNloe, OOBeAMHSIoNIee
9KOCHCTEMHOE BOJOIOJIB30BAHHE C LENbI0 YIPABICHUS B €IMHOM TEXHOJIOTHYECKOM TIIpoliecce MOTpeOIeHus,
UCTIONIb30BAHMUSA W OTBEACHHS BOJBI C YYETOM ITPOTHBOIIABOIKOBOH 0E30IMaCHOCTH M 3KOJIOTHYECKOH ONTHMH3ALUH
YIpaBIIeHUS THIPOJIOTHIECKOTO PEXKNMA PEKH.

O030p ¥ aHAIM3 NPeAbIAYLIHNX HUCCAeOBAHNMT

OCHOBOIl TNIPHPONOOXPAHHBIX TMOMYCKOB SIBISETCS SKOJOTMYECKHH CTOK, KOTOPBIH SBISETCS YacTbIO
€CTECTBEHHOT'O CTOKa, OCTABISIEMOI'0 HM)KE€ CTBOPOB PETYJIMPOBAHMS M U3BATHS BOJ IO YCIOBHSM OXPaHbl PEUHBIX
9KOCHCTEM BO HM30€XaHHEe WM3MEHEHHH BOJHBIX PECYpCOB M CaMHX DPYCIOBBIX 00pa3oBaHMH Ipu 0€3BO3BPATHOM
U3BSITUH U PETYIUPOBAHUHU.

OYHKIIMOHANBHBIM Ha3HAYEHHEM SKOJIOTHYECKOTO CTOKA SIBJISIETCS yIyUIICHHE M COXpAaHEHHE SKOJIOTHYECKUX
U COUMANTBbHO-)KOHOMHUYECKMX YCIOBHHM C OIpeJesieHHeM YPOBHS TEXHOI'C€HHOM Harpy3kd Ha IPHPOTHBIE
re03KOoCHCTEMBI [ 1], onTUMH3aLus CTPYKTYPhI UCIOJIb30BaHUS IPUPOIHBIX IKOCUCTEM B IIpeJiesiaX PeYHbIX 0acceliHOB
[2, 3]. Ans 3TOTO HA3HAYAIOTCS CIEHHAIBHBIE TPUPOJOOXPAHHBIE W CAHUTAPHO-3IIHEMHOIIOTHIECKNE TTOMYCKH BOJBI
[8]. OmHako BBIBECTM HMHTETPATBHYIO 3aBHCHMOCTH MEXAY DPEXHUMOM (00BEMOM) IOIyCKa M XapaKTepUCTHKAMHU
KayecTBa BOJbI, HKOJOTUYECKHM COCTOSIHHEM BOJHOTO OO0BEKTa, MPOJYKTHBHOCTBIO KOCHCTEM, PEKpPEallHOHHBIMHU
YCIIOBUSIMU JI0 cuX 1op He ynaercs [1]. UToObl OlleHNTh YCTOHYMBOCTH BCEX OMOKOMIIOHEHTOB PEYHOM 3KOCHCTEMBI B
3aBUCHMOCTH OT OOECIEYeHHOCTEH BECEHHEro II0JIOBOJBSI M MaBoAKOB b.dameBckuM ObLI NMPEJIOKEH MOJyJIbHBIE
ko3(¢unmeHTsl [5], mpu 3TOM TroMeocTaTHdecKas KpHBas IO BOCHPOM3BOJCTBY PBIOHBIX 3allacoB NPHUHATA 3a
JIOTIOJTHUTEbHBIN KPUTEPU KOHTPOIS pemaeMbIx 3a1a4 [26]. CornacHO 3TOro MMUHUMAIbHBINA OCTAaTOUHBIA CTOK PEK
HE MOXET ObITh MeHbIIe cToka 99 % obecnedenHoctn [25]. BenwunHa 3KOJOTHYECKH JOMYyCTHUMOTO CTOKA
ompejensieTcst Kak Jojis oT Bcero peunoro croka (Qp): Q,«i = Ki-Q;, rme i — mepuon roma, K — smnupuueckuii
ko3 dunreHT. JlaHHBI METOI MOMYYHJI IUPOKOe pactpocTpaHeHue B EBpomne, Ho He mpuemiieM ais pexu Cripaapbs,

© Kapasixanos O.K., EpxxanoB A.K., Taxuesa T.Y., bBanmGerosa I'.3., AiinapGexosa A.I1I. /
Karlykhanov O.K., Erzhanov A.K., Tazhieva T.Ch., Baimbetova G.Z., Aydarbekova A.Sh., 2024
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rae kodh¢unueHt m3meHunBoctH ctoka C, mocturaer BenuuuH 0,7... 1,0 u Moaysnp ctoka cHipkaercs a0 7...10 %
CPETHEMHOTOJIETHET O CTOKA.

ITo muenuto Supika A.B. [30] npupomooxpaHHbI NMOMyCK pekH JOJDKEH oOecreduBaTh: 1) coxpaHeHHE B
PEYHOM MOTOKE «THIPOJANHAMHYECKOTO PaBHOBECHS, 0OECIIEYHMBAIOIIETO TPAHCHIOPTUPYIOUIYIO CIIOCOOHOCTh OTOKA U
nporecca pyciioo0pa3oBaHus, 2) cOXpaHeHHe ONaronpusaTHOrO BOJHOTO PeXHUMa, 00eCIeYrBaIOIIEro OHOJIOrHIYECKYIO
MPOJYKTUBHOCTh BOJHBIX DKOCHCTEM M CIIOCOOHOCTH BOJOOYMIIEHHS BOJOTOKOB, M3 KOTOPBIX CIIEIyeT, 4TO IMEpBOE
yCIIOBHE HEOOA3aTEIbHOE, OHO ONPENIEIICT THAPABIMUECKHI PEKIM BOJOTOKOB, @ BTOPOE YCIIOBHE, 110 CYTH, BEPHOE.

Crnenyromas rpynma MetonoB [28, 9] mpeanonaraeT onpeneuTb mapamMeTphbl THAPOIOTHISCKOTO PEeXIMA, TIPH
KOTOPBIX CO3MAIOTCS "KpUTHYECKHe" YCIOBHS ISl €CTECTBEHHOTO Pa3MHOXEHHUS PHIO M JPYTHX THIPOOHOHTOB, a TakKe
HapyIIEeHUs] IPUPOAHBIX MPOLECCOB TPAHCIIOPTA W OCAXKICHHUS HAaHOCOB, NMPUBOASAIINE K HHTCHCHBHOMY (DOPMUPOBAHMIO
IpeyCTEEBOTO Oapa, pyciaoBbIM Ae(opMaIysaM U COXPaHEHHIO YCIOBHH MPOAOIDKUTEIFHOCTH 3aTOINICHHS HEPECTHIIHIII,
HEOOXOIMMON ST JOCTHKEHUSI MOJIOABIO PHIO KM3HECTOMKHUX CTaauid, COCTOSHHIO PYyCla PEeKH M MOUMBI, MPOIECCHI
nenbpTooOpazoBanus U ap. [11-14] 1 caMOOYHCTHTENHHOTO MOTEHIIMAIA BOAHBIX 3KocucTeM [ 15, 16].

OKOJIOTHYECKN JIOMYCTHUMBIH CTOK JIOJDKEH YUYUTHIBaTh, KPOME BHYTPUTOJOBOH HM3MEHYMBOCTH CTOKa H
W3MEHYHMBOCTH CTOKA I10 TO/IaM, elle 00beM, HeOOXOAMMBIH JUIsl HOPMaJIbHOTO Pa3BUTHS THAPOONOHTOB. B aTOM cityuae
TpeOyeTcsi COXpaHsATh CKOPOCTH TeYeHUs BoJbl B quanasoHe 0,25-0,6 M/c, HWKHHUH IIpeaes CKOPOCTHOTO pexXuma, Mpu
KOTOpOM HadyMHaeTcst OypHoe pa3BuTHe (PUTOIIAHKTOHA, IpH IITyOuHe notoka He mMenee 0,1..3 m [17, 18].

CoxpaHeHHE ¥ BBITIOJIHEHHE PEKOW ee NMPUPOAHBIX (YHKLMH, HAalpUMEp, TPAHCIIOPT BELIECTBA U SHEPIHH,
OTHOCATCS K DKOJIOTHYECKOMY KPHUTEpHIO. B 3TOM citydae 5KOJIOTHYECKHH CTOK JOIDKEH 00ECrednBaTh HEOOXOIHMYIO
MHHUMAJIBHO JOIYCTHMYIO TPAHCTIOPTHUPYIOIIYIO CIIOCOOHOCTD ITOTOKA BOJBI, YTO BAXKHO JUISI HOPMAJIBHOTO MPOTEKAHMS
PYCIOBEIX mporieccos [19], uTo momo6HbIH moaxo ] Hanbotee puemMiieM B apunHoit 30He Kazaxcrana [20, 21].

JlOTIONIHUTEIFPHO K OCHOBHBIM KpHTEpHAM M mapameTpam, B [10, 22] naHHbI Bompoc emé paccMOTpeH U C
TOYKH 3pCHUS] CAaHWTAPHOM (GYHKIMM pekH. M mpeniokeHbl BapHaHTBI ONPENENCHHUS KPUTHYECKUX PAcXOmoB IS
YCTAQHOBJICHUS TPENENbHO-JOMYCTUMOIO M3BATHS, 3KOJIOIMYECKOI0 CTOKAa M IOMYCKOB C NPHMEHEHHEM METojAa Ha
OCHOBE CBs3eH OMOJIOTHUECKUX M THIPOJIOTUYECKUX XapaKTEpUCTUK COCTOSHHUS 3KOCHCTEM U Ha OCHOBE KPUTHYECKHUX
9KOJIOTHUECKUX ITapaMeTPOB, OCHOBAHHBIX Ha MCIIOJIB30BAHUU KOCBEHHBIX XapaKTEPUCTHUK COCTOSHUS 3KOCHCTEM.

B pabore [23] mpupomooxpaHHbIM (PKOJOTMYECKHM) CTOKOM Ha3BaHA YacTh PEYHOTO CTOKA, WIIM TOYHEE,
MHUHHMAJIBHOTO 3KOJIOTHYECKH JIOMYCTHMOIO O0BbeMa pEYyHOTO CTOKAa, HEO0OXOJMMOr0 pEYHOW SKOCHUCTEME /IS
COXPaHEHMS COCTOSHUS YCTOHYHUBOTO Pa3BUTHA.

Jnst 060CHOBaHUS MPUPOJOOXPAHHOTO CTOKA, OCTAaBISIEMOTO B PEKe, [UIS YAOBICTBOPEHMS HYXJ HH30BBIX
MoTpeduTeNet, Kak XO3sIMCTBEHHBIX, TaK M IPHPOAHBIX B [24] pa3paboTaHbl IPHHIUITEI OXPaHBI BOJHBIX PECYPCOB OT
ucromeHus. MeroJ pacdera NMpUPOAOOXPAHHOTO CTOKAa OOOCHOBAH M3 YCIOBHUS COONIOZCHUS B BOJHOM HCTOYHHKE
MUHIMAaJbHOTO MECSYHOTO pacxona pacueTHoi obecmedenHoctd [11, 12]. Ilpu 3TOM mpHpomOOXpaHHEBIA pacxon
oTBeyas OBl ONMpENeNICHHBIM TPEOOBAHWSM M ITI0 MOBTOPSIEMOCTH, M MO IPOJODKUTEIBHOCTH CTOSHUS YKa3aHHOTO
pacxona [12]. Hcxoms W3 3TOro HPHPOJOOXPAHHBIA PAacXol ONPEHeIsIeTcss Ha OCHOBE THUIU3ALUH PEK M0
THAPOJIOTHYECKUM YCIOBUSM U THAPOJIOT0-9KOJIOTHIECKOMY PEeXUMY BOIHOTO rctounnka [20].

I'maBHBIN BRIBOA M3 BBIIIETIPUBEIEHHOIO 0030pa 3aKII0YaeTcs B TOM, YTO B KadeCTBE OCTAIOLIETOCA B PEKe
pacxoza BOABI MOcCle Bojo3abopa mpuHHMAaeTcs 75% OT MHUHHUMAJIBHOTO CPEJHEMECSYHOTO pacxoaa BoOAbl 95%
obecrieueHHocTH. OIHAKO 3TO HE BCErJa BO3MOKHO, KaK TOJBKO TOSBIISIETCS BOJONOTPEOUTENb C THAPOTEXHUYECKUMH
COOPY)KEHHSIMH Ha peKe eMy JaeTcs BO3MOXKHOCTh Bojo03abopa B ymepO OHOJOTMYecKOW >KHM3HM peku. Takoe
MIOJIOKEHNE a0CONIOTHO HEMPUEMIIEMBIM M YAMBUTEIBHBIM: YEJIOBEK HAIEJIEHO YHHUYTOXKAeT OMOTY peK, Kak TONbKO Ha
Hell NosABIIIOTCS BO03a00psI [25-30].

Ecnu ncxoaute M3 pe3yibTaToB HMCCIEAOBAHUM, pa3Mephl MPUPOJOOXPAHHOTO pacxo/ad, OCTABISEMOTO B
BOJIHOM HMCTOYHHKE JUI apuaHBIX pek Kasaxcrana, B ToMm uucie st peku ChIpaapbsi B IEPBOM JIOMYIICHUH MOKHO
npuauMats B pazmepe (0,70-0,80)Q,uumvec.95% [31]-

Torma cymmapHasi BETMYHHA HKOJIOTHYECKOTO PAcXofd, OCTaBIsIEMOr0 B MCTOYHHKE, JUIS MPEABAPUTEIBHBIX
pacueToB omnpesenseTes mo popmyie [24]:

Qnonp = (017_018)QMP{H‘MCCA95% + 072QMI/IHAMCCA95% = (019-1!O)QMI/IHAMCC,95‘%)I

rae Qpoxp — 3HAUEHNE IIPUPOJIOOXPAHHOTO PACXOA; Q\u mec.95% ~ MUHUMAIIBHBIN MECAYHBIN pacxox peku 95%-
0 00eCIIeYeHHOCTH.

B mocresHee BpeMsi HE OCHOBE TEOPETHUECKMX U HATYPHBIX HCCIEJOBAHMN HA peKax apUIHOW 30HBI
Kazaxcrana [5, 32-37] pa3pabaThIBatOTCs HAYYHbIE OCHOBBI HA3HAYCHHUS IKOJIOTMIECKUX MOMYCKOB B PEYHBIX CHCTEMAX,
00OCHOBBIBAIOTCS TIPEJIEIIBI IOMYCTUMBIX 00HEMOB U3BSTHSI CTOKA PEK ISl COXPAHEHHSI PEYHBIX IKOCHCTEM.

Pe3yabTaThl 4 000011IeHUE
Jlyiss HaydHOTO OOOCHOBAHHS PAIMOHAIBHOTO HMCIIOJB30BAHMS M YIIPABICHHS BOIHBIMH PECYypCaMH, a TaKkKe
MIPUPOJOOXPAHHOTO IOMYCKa C Y4eTOM BOTHOCTH B OacceiiHe peku ChIpaaphs, 00ECHCUUBAIOIINX HX OXPaHy OT
HUCTOUICHUA U 3arpsA3HCHHA, paCCMOTPEHBI COCTaBJICH 6J'IOK-CXCMa, BKJIFOHAromas KpHTepHﬁ, IIPUHIUIIBI U 3aJia4u [JIsA
COBEPIICHCTBOBAHIS METOJIOB KOMIUIEKCHOTO YIIPABJICHUS BOJHBIMH PECYPCaMU C YIETOM IKOJIOTHICCKUX TPeOOBaHUI
[1, 2].
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Pa3meps! npupoa00XpaHHOTO MOIMYCKa, IPOXOASIIETO Yepe3 KOHEUHbIH CTBOP peKu, I[ie HAaUMHAETCS €€ JeIbTa
HY’KHO MPHUHATH B pasmepe Qe = k,Qo, Tie K, - K0o3bULIHEHT NpUPOJ0OXPaHHOTO MOMYCKa, 3aBUCAIINI 0T (ha3oBoro
pexxnMa peku, Qp — pacxoa peku B pacyeTHOM CTBOpE. 3a OCHOBY Hpe/jiaraéMoil METOJUKH IPUHSTO IOJIOKEHHE O
TOM, YTO HEJOCTaTOYHO OCTABIATH B BOJAHOM HCTOUYHUKE TOJBKO IIOCTOSHHYIO B TEU€HHE TIoJa BEIUYHHY
IIPUPOJOOXPAHHOTO TOITyCKa.

OnuH U3 IPUMEPOB pacueTa ONpeiesICHHs] IPUPOAOOXPAHHOIO HOIyCKa AJIsl OOBOAHEHHMS JCTbTH U IT0JIa4U B
Maurterii Apan B TOABI BEIIIE CpeIHEH BOTHOCTH, TAE pacdeTHEIM CTBOpoM sBisieTcs LIIBX, ykazans! B Tabmite.

Tabauya
Cpasuenune copocnoro pacxona HIBX u IIC
Mecsiupl ITokazarenu
Qux, M/c K, Qup. M/C W, MiIH. M
1 534,0 0,46 2470 661,565
2 575,0 0,43 2470 597,542
3 564,0 0,33 186,0 498,182
4 596,0 0,36 215,0 557,280
5 662,0 0,26 172,0 460,685
6 712,0 0,25 178,0 461,376
7 698,0 0,23 160,0 428,544
8 458,0 0,35 160,0 428,544
9 497,0 0,43 214,0 554,688
10 496,0 0,44 218,0 583,891
11 484,0 0,46 223,0 578,016
12 499,0 0,46 230,0 616,032
Cpennuit 564,58 204,17
3a roj1, MUTH. M° 17804,59 6426,345

Kak BumgHO w3 Tabmumpl, npu moctymieann B IIIBX peunoro croka B o0beme 17,8 KM, KOTOPBII
COOTBETCTBYET BBICOKOW BOJHOCTH JIET, B JENbTy peKd U Manbiii Apan nomkHO OBITE momaHo 6,4 KM BOJBI JUIS
MOJACPKAHUS WX HKOJOTHUECKOTO COCTOSHHUS, 4TO cocTaBisier 36% romoBoro croka. Ilo Takoi e MeTOIHKe
PaCCUUTHIBACTCS TIPUPOTOOXPAHHEIH MOITYCK W CPEIHSSI X MaJiasi BOTHOCTb.

3akJ/oueHue

OTHOCHUTEIBHO HUXKHETO TedeHUs peku ChIpaapbs NPUPOJAOOXPAHHBIN MOMYCK MOHKEH OBITh HANpPaBIiCcH, B
NEpBYIO ouepe/ib, Ha oOecreyeHre BOIOW MPUPOIHO-OKOJIOTHUECKHX KOMIUIEKCOB, O3E€PHBIX CHCTEM M, €CTECTBEHHO,
Maitoro Apaia, B TOM YHCIIE Ka3aXCTAHCKOM YacTH ApanbCcKOro MOp4.

B nepcniektuBe Ha 0OBOJHEHUE OTIENbHBIX, HEOOJBIINX TO TUIOMIANA OCYIICHHBIX TeppUTOpUi bosbiiero
MOpS B BHJIC BOJHO-OOJIOTHBIX YTOJHi TOHKHO ObITh HANPABICHO TapaHTUPOBAHHBIN IKOJIOTHYECKUN CTOK B Mpeaeiax
He MeHee 30% oT o0bema roJIoBOro cToka, mpoxoasiero uepes LlapaapuHckoe BOAOXpaHUIIHIIE.
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TO THE PROBLEM OF ECOLOGICAL AND ECONOMIC OPTIMIZATION OF NATURE
CONSERVATION IN THE LOWER REACHES OF THE SYR DARYA RIVER

0.K. Karlykhanov!, A.K. Erzhanov?, T.Ch. Tazhieva®, G.Z. Baimbetova®, A.Sh. Aydarbekova®
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Abstract. The article examines the problems of establishing and supplying environmental releases in the lower
reaches of the Syr Darya River. In connection with the shallowing of the Kazakh part of the Aral Sea on the one hand
and the reduction in the flow of the Syr Darya River by climatic factors on the other, it is becoming increasingly acute
to ensure the environmental stability of the region, which is directly dependent on the volume and time of delivery of
environmental releases. An approach has been proposed to optimize the environmental release, taking into account the
water content of the Syr Darya River in the alignment of the Shardara reservoir and the ecological and economic need
of industries for water.

Keywords: river, water content, ecological need, release, calculation methodology.
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YK 654.924.54
CUCTEMA CJIIEXKEHUSA TAPAMETPOB I1IOYBbI

C.C. Hacpmmmwnl, AK. XaMpaKyJIOBZ, H.T. Mosuonos®, ®.C. Cannosa*
! JOKTOp TeXHMUECKNX HAYK, 3aBeAyIomii kKadeapoii «CoMaTbHO-TyMaHATAPHBIE
¥ 001IenPO(eCCHOHATBHBIE TUCIIAILTHHBI»,  KAHINAAT TEXHHIECKAX HAYK, TUPEKTOP, ° BEAyIIHi CIICIIHATHCT
JWCTIETIEPCKOM CITyKOBI, ¢ cTyaeHT (akymprera BhICIIEro oopasoarms AI'TY B TamkeHTCKoi 0671aCTH
124 unman AcTpaxaHCKOTO rOCYAaPCTBEHHOTO TEXHHYECKOTo yHUBepcHTeTa B TalIKeHTCKOM 0071acTH,
¥ AO “Y3BEKTUIPOSHEPI'O” (TamkeHT), Y36eKnucTan

Annomayusn. Paszpabomana cucmema MmoHumopumea napamempog nouswvl. Iloxazamo, umo cucmema
HOIHOCMbIO ABMOMAMUUPOBAHA U UMEEM 603MONICHOCHIb CAMOCHOAMENbHO AHATUZUPOBANb COCMOSIHUE 3eMU OHeM U
HOYbI0 0e3 GMeuwamenbcmed 4eiosexda. Jamuuxu cucmemvl OCHAWEHbl CONHEUHbIMU bamapesimu u He mpebOylom
6HewHe2o nekmpudecmed. K 0CHOBHOU cucmeme ynpagieHusi yCmpoucmeoM MOXICHO nookouums 0o 100 cucmem
cbopa OaHHbIX 0OHOBPEeMEeHHO. Dmo Noae3Ho 01 cOopa OaHHbIX 6 KAXCOOU mouke 3emiu, KOmopyio HeoOX00uMo
KOHMPOAUPo8ama.

Knwuesvie cnosa: nousa, cucmema, COACHOCHb, GIAANCHOCHD,  INEKMPONPOBOOUMOCHIb,  OAMYUKU,
ungopmayus.

OjHUM U3 TJIABHBIX YCJIOBHM MOJYYEHHs BBICOKOTO YpOXKas SIBIISICTCS MOCTOSHHOE OOECreueHHe pacTeHHi
JIOCTYIHOM BJIAroil W MOJAACPKaHUE BIAXHOCTH KOPHEOOUTAEMOTO CIIOS HA ONTUMAJIbHOM YPOBHE, COOTBETCTBYIOIIEM
CTaJuy pa3BUTHUSl PACTEHUH, a TaKKe KOHTPOJIb 32 3aCOJEHHEM 3eMelb, OCBOCHHE KOTOPBIX SIBIACTCS OIHUM U3
[JIABHBIX BOIPOCOB IOBBINICHUSI KAyecTBA CEJIbCKOXO3IWCTBEHHOHM IMPOAYKIMH M CHIDKCHHUS Y4acTHsl 4YelOBEeKa B
mporecce BbIpalMBaHus OpoAyKuuu [1]. DieKTponmpoBOAHOCTh, KaK M JApyrHe MapaMeTpbl MOYBBI, SBISECTCS
3¢ (GEKTUBHBIM U OBICTPHIM MHIMKATOPOM HW3MEHUYMBOCTH IMOYBBI M MPOU3BOJACTBEHHOIO MOTEHIIMAMA. DTO CBS3aHO C
XapaKTepPUCTUKAMU TOYBBI, NPEACTABISIONIMMU HMHTEPEC A TOYHOTO 3eMIIEACIUS. DJIEKTPOIPOBOIHOCTH MOIKHO
OIPEJICTNTh KaK CIIOCOOHOCTh Marepuaja IPOBOIUTH SJEKTPUYECKUH TOK. JTO KacaeTcs MOYBBI, KOTOpask MOXKET
MPOBOJUTD NEKTPUUCCKHUN TOK Yepe3 NEKTPOJIHUTHI, PACTBOPCHHBIC B IIOUYBEHHOM PAcTBOpE (BOJIE), U uepe3 OOMEHHbIE
KaTHOHBI, PACHIOJIOKEHHBIE OJM3KO K MOBEPXHOCTSIM 3aPSDKCHHBIX YACTHUIL U DIICKTPUYECKH MOIBHKHBIE HA HECKOJIbKUX
YPOBHSIX. DJIEKTPONPOBOJHOCTh CBSI3aHA C 3aCOJCHHOCTBIO TOYBBI, COACPIKAHHUEM TJIMHBI M KATHOHOOOMEHHOMN
€MKOCTbIO, TTIMHUCTBIMH MUHEpaIaMH, Pa3MepPOM U PACTIPEISIICHUEM [TOP, OPraHMYECKAM BELIECTBOM M TEMIIEPATypOi
a TaK)Ke Ha N3MEHYMBOCTh TEKCTYPHI MOYBBI, T.€. BBIIIE, B IOYBAX C BBICOKUM COJIEPKAHMEM TIIMHBI M HIKE, B TIOYBAX C
BBICOKHM COJIEp)KaHHEM TIecKa. Pa3paboTaHHBIE yCTPOWCTBA Uit OBICTPOTO OMPEJEIICHHsS HIIEKTPOIPOBOAHOCTH
NPEJIOCTABIISIIOT TOJIE3HYI0 HWH(OpMaluio Jjisi TPUHATHS PELUIEHWH B YNPaBIEHHH CEJIbCKOXO035HCTBEHHBIMU
KynbTypamu. OHaKO Ka4ecTBO WH(OpMAaLMK 3JIEKTPOIPOBOIHOCTH MO HEKOTOPHIM ITOYBaM HU3KOE. JTa HH(pOpPMAIHs
Ba)kKHa JJISl TPOIIMYECKUX CEJIbCKOXO3SHCTBEHHBIX MOYB, OCOOCHHO MOTOMY, YTO OHM OOBIYHO MMEIOT HU3KHUIl yPOBEHb
pacTBOpeHHbIX conei [3].

Ha nporspkeHMH ThICSUENETHH YellOBEYECTBO HCIIOJIb30BANIO BOJHOE OPOIIEHHE B CEIbCKOXO3SHCTBEHHBIX
cucTeMax sl yBEIMYEHHs MPOU3BOJICTBA CEIbCKOXO3SHCTBEHHBIX KyJIbTyp. OpOIICHUE SBISETCS BaXKHEHIINM
KOMITOHEHTOM COBPEMEHHBIX METOJIOB BEJCHHS CEIIbCKOrO XO3SICTBA, WIpas KIIOUYEBYIO POJib B (HOPMUPOBAHHUU
MPOMU3BOIUTEIBHOCTH U YCTOHYUBOCTU CEIHCKOXO3SIMCTBEHHBIX CHUCTEM BO BceM Mupe. THIbI OpOIEHUS B CEIbCKOM
XO035HCTBE BKIIIOYAIOT KaleJdbHOE OPOILICHHUE, J0XKICBAHUE, MOBEPXHOCTHOE OPOUICHHE, MOJIIOYBEHHOE OpPOIICHHUE,
MUKPOJIOXK/eBaHHe, OOKOBOE OpolieHHe W KpyroBoe opotirenue. Texuonorus loT (MuTepHeT Bemiei) mpoussena
PEBOJIIOIHIO B OPOIICHUH, 00ECIIEUNB UHTETPAIMIO JATYUKOB, aBTOMATHU3AIMI0 U aHAIUTUKY NaHHBIX, YTO TO3BOJISIET
(bepMepaM ynaieHHO KOHTPOJIMPOBAThH M YIPABISITH CUCTEMaMHU OPOILEHHUS JJIsl TOUHOTO ¥ 9 (EKTUBHOTO YIPaBICHHs
BOJIHBIMHE pecypcamu [2].

Hamu paspaborana cucremMa JUisi KOHTPOJSI TapaMeTpOB 3E€MIIM TAaKUX KakK: BIIQKHOCTb, COJICHOCTD,
TEeMIIepaTypa M AJIEKTPONPOBOAHOCTh. CHCTEMa IMOJHOCTHIO aBTOMATHU3HMPOBaHA M OCHAIICHA JAaTUYMKAMHU, a TaKKe
HMMEET BO3MOXKHOCTh CAMOCTOSITENIbHO aHAIIM3UPOBATh COCTOSIHUE 3€MJIM THEM U HOYbIO 03 BMENIATEbCTBA YEIOBEKa.
bnarogaps ToMy, 4YTo OJIOK JaTYMKOB CHCTEMbl OCHAIIEH COJIHEYHBIMH OaTapesMd U He TpeOyeT BHEILIHEro
ANEKTPUYECTBA, MAET BO3MOXKHOCTH IONy4aTh WH(POPMANHUIO HEempepblBHO. K OCHOBHOW CHCTEMe yIpaBIICHHS
YCTPOMCTBOM OJIHOBPEMEHHO MOXHO MOAKIIIOUNTH 10 100 crcrem cOopa JaHHBIX KOTOpbIe H300paskeHkl Ha puc. 1.

© Hacpunnunos C.C., Xampakynos A.K., Mosnonos H.T., Caunosa ©.C. /
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Puc. 1. Cucmema cresxcenus napamempoe no4eblt

OTH AaTYMKU COOMPAIOT IaHHbIE, IEPEAAIOT UX B IICHTPAIM30BAHHYIO CHCTEMY, a 3aTeM aHAJIM3UPYIOT C LENIbIO
NoJyueHus: nosie3Hoi nHpopmanyu. C MOMOLIBI0O MOOMIBHBIX WM OHJIaWH-NPHIOKEHUH MOXXKHO YAAJICHHO IOJy4aTh
JIOCTYI K 3TUM JaHHBIM, 4YTO TI03BOJISIET UM NMPHUHUMATh OOOCHOBAHHBIE PEIICHHSI U U3MEHATh CPEly BBIPALMBAHUS 110
Mepe HeoOxoxumocTu. MHTerpaiys 3Tol cucTeMbl IPUHOCHUT OOJIBINYIO TIONIB3Y B cdepe dpepmepcTBa. OHaA MO3BOJISIET
TOYHO M JIMHAMHUYHO YHPaBISITH (PAaKTOpaMH OKPYXKAIOIIEH Cpe/ibl, FapaHTHPYs HAMIYYIHe BO3MOXKHbBIC YCIOBHS IS
pa3BuTHs pacTeHuil. Ha ocHOBe MaHHBIX B pEeXUME pPEaTbHOTO BPEMEHH aBTOMAaTH3HPOBAHHBIE CUCTEMBI MOTYT
U3MEHATh TaKue IIEPEMEHHBIC, KaK pacxXoJ BOIBI JAJS ONTHMHU3AIMH HCHOJBb30BAaHUS PECYpPCOB M IOBBIIICHHUS
ypoxkaiiHocTH. CHCTEMa Tak)Ke MO3BOJIIET BBIABIATH OTKIOHEHHS OT HJEANbHBIX YCIOBMHA HA PaHHUX JTamax, 4To
MO3BOJSIET MPHUHUMATh OINEpPAaTHBHbIE MEpPHI 10 NPEAOTBPALICHUIO MOTEPh ypoXkas. OTa CHUCTEMa MOJHOCTBIO
aBTOMAaTHU3MPOBAaHA M MMEET BO3MOXKHOCTH CaMOCTOSITENBHO aHAJIM3MPOBATh COCTOSHHME 3€MJIM JTHEM M HOYbIO 0e3
BMEIIaTeNIbCTBA YeJoBeka. MHpopmamms ot 6y0ka natunkos nepexaérca paguodacrtoroit 2.4 MI' Ha pactostaue 1200
MeTpoB. Tak kak OJIOK JaTYNKOB OCHAILCH COJHEYHBIMHU OaTapesMu, HET HEOOXOIMMOCTH MOKITIOYATh €T0 K BHEITHIM
ANIEKTPUUECKHUM CETSIM, TIPH ATOM Iiepeadya HHPOPMAIMH OT JATYMKOB IIPOMCXOAUT HenpepbiBHO. K OCHOBHOM cucteme
YIOPaBJICHUS YCTPOMCTBOM MOXKHO MOIKITFOUUTH 0HOBpeMeHHO 10 100 cuctem cOopa TaHHBIX.
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310 1a€T BO3MOXKHOCTH COOMPATh JaHHbBIC O KaXI0W TOUKe 3eMIIH, KOTOPYIO HEOOXO0AUMO KOHTPOJIHPOBaTh. B
HACTOsIIIee BpeMsi BEeIyTCsl PabOThI MO ONTHMHU3AIKMU PabOThl JAHHBIX YCTPOWCTB C IIEJbI0 YBEIMYEHHS MOIIHOCTH
OJHOBpeMeHHOTO cbopa maHHbIX co 100 10 160 6I0KOB TaTUYHNKOB.
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SOIL PARAMETER TRACKING SYSTEM
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Abstract. A system for monitoring soil parameters has been developed. It is shown that the system is fully
automated and has the ability to independently analyze the state of the earth day and night without human intervention.
The system's sensors are equipped with solar panels and do not require external electricity. Up to 100 data collection
systems can be connected to the main device management system at the same time. This is useful for collecting data at
every point on the Earth that needs to be monitored.

Keywords: soil, system, salinity, humidity, electrical conductivity, sensors, information.
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HOBBIINNEHUE BOAOOBECIIEYEHHOCTHU MACTBUIIHBIX
TEPPUTOPUI C UCIOJIb30BAHUEM ITOJI3EMHBIX BO/] *

B.A. TyMJIepTl, T.II. Ycra6aes?, I.E. Te.JII,rapaeBa3
B.H.C, KAHIU/IAT TEXHUIECKUX HAYK,
2 C.H.C., 1.0. 3aBE/IYIONIEro 0Tae0M «MeTHOpALs, SKOJOTHS U BOJOCHAGKEHHEY, ° HAYUHBIH COTPY/IHHK
13 Kazaxcknit HAy4YHO-HMCCIIEIOBATENbCKUN HHCTUTYT BOAHOTO X03siicTBa (T. Tapas), Pecnyomuka Kazaxcran

Annomayun. B ycrosusx pacnonoowcenuss 3uauumenvhou uacmu nacmbébuwy PK 6 nycmulnnbix u
HOMYNYCMBIHHBIX  NPUPOOHO-KIUMATMUYECKUX 30HAX UX IPpexmusnoe Xo3AUCMEEHHOe OCBOEHUe 3ABUCUM  OMm
600oobecneuennocmu  meppumopuu. 0O0600HeHue nacmoOuwy AGIAEMCA OOHUM UX  VCIOBUUL  UCHOTb30BAHUSL
eCmecmeeHHbIX KOPMOBBIX PeCypCco8 RACMOUHBIX Y20Oull pecnyOnuKu.

Knroueewie cnoea: nacmouutvie maccussl, 600000eCneyeHHOCHb, ROO3eMHble 800bl, KOPMONPOU3BOOCHEA.

Boooobecneuennocmo nacmouwynvix maccugos. Vccnenoanusimu CenbCKOXO3SHCTBEHHON AKaleMHH HayK
Kazaxcrana, HanmonaneHOI AkanemMun Hayk, MHHHCTEpCTBa T'€OJIOTMH M HEAPOIOJIB30BAHUS PECITyONMKH M psia
MIPOEKTHBIX HHCTUTYTOB Ha TEPPUTOPHH IOJYITyCTHIHHBIX M ITyCTHIHHBIX MacTOMI KazaxcTana oOHapyKeHBI OTPOMHBIC
3amachl HOA3EMHBIX BOJ, COCPEIOTOUCHHBIE B Oouiee deM 63 OacceliHax moa3eMHsIX BoJ. Tonbko B FOxxHOoM Kaszaxcrane
BBISBJICHO 15 apTe3anaHcKkuX 0acceHOB C OONBIIMMH 3amacaMH MPECHBIX M Cla00COIOHOBATHIX BOJ. B OonbliMHCTBE
paifloHOB apTe3MaHCKUE BOJBI 3aJICTAIOT HA CPABHUTEIbHO HeOobIIoi riayoune — ot 80 mo 300 m. HccrnenoBanus u
yueT BOAHBIX 3aIlacoB IIOKa3ajM, YTO B IOJYIYCTBIHHOW M IIyCTHIHHOM 30HaX MOJ3E€MHBIMH BOJAaMH, MTOMHMO
00BOJJHEHHS TACTOUIL, MOYKHO OPOCHUTD (0a3HCHBIMH ydacTKaMK) okoso 350 ThIC. ra.

HakornuieHre orpoMHO# Macchl HAITOPHBIX MOJ3EMHBIX BOJ — pe3yiIbTaT (POPMHUPOBAHHUS MOIHOTO MOJ3EMHOIO
CTOKa, pacIloj0KEHHOTO B BBICOKOTOpHBIX paifonHax Tsub-lllans, xyHrapckoro Amnatay, Cayp-TapOararasi, rae
Hapsily ¢ HAJTMIHEM BEYHBIX CHETOB M JIEAHUKOB, €KETOJHO BhIManaeT B 5-10 pa3 Ooblie ocagkoB, 4eM Ha paBHUHHBIX
ITyCTBIHHBIX TEPPUTOPHSIX.

Jns croka HermryOOKO 3aleTaloliMX HANOPHBIX BOJX, (OpPMHUPYIOIIMXCS B TPEArOPHBIX paBHMHAX
Jlxynrapckoro Amaray u Cayp-TapOarartas, cmyxat bamxam-Amnakonbckas u 3alicaHckas BHaAWHBL [ 1aBHOE
HalpaBJCHUE CTOKa MOA3EMHBIX BOA — B cTOpoHY Apana n Kacnuiickoro mopsi. Hepenku yyacTky BBIXOAA HAIOPHBIX
BOJI HA TIOBEPXHOCTb, 0COOEHHO B HM30BBsX pek Ly, Capsicy u Apyrux.

ITo moxcyeram akagemuka Y.M. Axmencaduna, u3 apTe3nanckux OacceitnoB KazaxcTaHa MOXXHO BBIBECTH Ha
IOBEPXHOCTh 3eMIIH 10 2 ThIC. M/CEK BOJBI, Y4TO JOCTATOYHO JUISi OPOLICHHS OKONO 2,0 MJIH. ra MOYIyCTHIHHBIX H
IIyCTBIHHBIX PallOHOB M 0OBoxHeHHMA okoso 140 miH.ra. B Hacrosimiee ke BpeMsl 34eCh Ha IMOBEPXHOCTH ITOKA
u3BreKaeTcs He Gonee 25-42 m*/cex.

Ha nactOumnbix maccuBax HOxHoro Kaszaxcrana BCTpewaroTcsi apTe3MaHCKHE HAroOpHbIe BOJbl. B meckax
MO#BIHKYMBI PECYPCHI TIPECHBIX H CITAG0COTIOHOBATBIX BOJ JOCTHTAIOT 430 KM®, @ SKCILTyaTAIMOHHBIE PACXOMIBI X MOTYT
OBITH nOBeneHsI 10 410 M/cek. 3mech BOIBI apTe3HaHCKUX OacceifHOB BCKphIBarOTCs Ha riryomae oT 200 10 700 M.

Pecypcsl moazeMHBIX Box Ha mecuaHblx MaccuBax lOxuoro [Tpmbanxambst (3a CUeT MOA3EMHOTO ITOTOKa,
HampaBiIeHHOro K 03. bamxamr) mocturator 696 KMS, TO €CcTh B 5 pa3 MIpeBBHINIAIOT 00beM BOABI B 03. bamxam. OnHu
T03BOJIAIOT C TIOMOIIBIO KOIO/IEB M CKBAXHH eKECEKYHIHO M3BJIEKATh HA OBEPXHOCTH A0 300 M BOJbI, TeM CaMbIM
obecrieunTh 0OBOJHEHNE MACTOWIN M CO34aTh Ha MAacCCHBaX OOBOJHEHHMS OOJBIIOE KOJIMYECTBO YYacCTKOB OA3HCHOTO
OpOIICHHUS.

B 3amagnoi wactu bernak-/lasnsl 3amackl apTe3MaHCKUX BOJI COCTABIAIOT o0koito 160 kv’ a JKCIUTYyaTallMOHHBIE
pecypebl (Iuist 0OBOMHEHHMS MACTOMIN M OA3UCHOro opoineHus) — 25-40 MY/cek B meckax Ke3puikymer  FOxHO-
KasaxcTaHCKoii 0671acTH — cooTBeTcTBeHHO 430 KM® 11 73-120 M*/cex, mpudeM eGHT CKBAXKHH 371€Ch COCTABIISET OT 5-7
1o 25 mi/cex [2].

3a mocnmemHME TOABI BBIABICHBI KPYIHBIE apre3naHckue OacceiitHel B Ilpmapamsckmx  Kapaxymax
Ke3butopnuHckoil obsiacTh, Ha NAcTOMINHBIX MaccHUBax IOKHOM dacTH AKTOOWMHCKOHM oOmactu ([loHry3rayckuid
apTe3naHCKuil OacceiiH), B IyCThIHE YCTIOPT M HA MOJIyoCTpOBe MaHTbIIUIaK ATBHIPayCKOH 00JacTH U B psijie IPyrux
MecT. B monaBnstomeM OONBIIMHCTBE OHM MOTYT OBITh MCIOJIB30BAaHBI JJISI OOBOJHEHHWS MAcTOMII M 0a3HCHOTO
opourenus. Psx necuansix maccuBoB (Koi3buikymsl, Kapakymsl, CapblecHK-ATbIpay) MOXKHO OOBOJHHUTH TOJIBKO ITyTEM
CO3JIaHus 1IEJI0H CeTH apTe3NaHCKUX BOJI03a00POB C KPYIHBIMH Y3JIaMH BOJIOCHA0XKEHHS. JTO MO3BOJIUT UCIIOJIBL30BATH
OTJaJICHHBIE MTACTOMIA BO BCE CE30HBI I'0Jla M MPOBOJUTH PACIUION KUBOTHBIX TOOIN30CTH OT MONWM PEK, HACEIEHHBIX
ITyHKTOB M MECT 3aTOTOBKH KOPMOB.

Cosepuiencmeoganue Kopmonpouzeoocmsed. [ MIPOTeONOTHUECKUMHI H3BICKAaHUSIMH YCTaHOBJIEHO, YTO B
TOJTYITyCTBIHHOM M ITYCTHIHHOM 30HAX CTOK MOBEPXHOCTHBIX BOJXHBIX HCTOYHHKOB COCTAaBIsIET oT 295 10 963 M> Ha 100
ra MacTOMIIHBIX W CEHOKOCHBIX yroawi. Io OONBIIMHCTBY BOAOTOKOB M peuek Ha 87% CTOK MPOXOIUT B BECEHHUH

© Tymnepr B.A., Ycra6aes T.ILI., Tensrapaesa I.E. / Tumlert V.A., Ustabayev T.Sh., Telgarayeva G.E., 2024
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HNEpUOJl, U €ro MOXKHO IIMPOKO HCIOJB30BaTh A JMMAaHHOIO OpOIIEHHS U BIAro3apsAKoBbIX MoauBOB. Ilo
IPUMEPHBIM pacyeTaM, B pacCMaTpUBAEMbIX MOIYMYCTBIHHBIX M IYCTBIHHBIX paliOHaX MOXKHO MMETh IJIOMIagu
JMMaHHOTO oOpomeHuss okono 850 Teic. ra. Ha perymupyemblx JMMaHaX, Kak ITOKa3bIBa€T OIBIT OBIBIINX
KaparannuHCKUX COBXO30B U 3KCHEpUMEHTalbHbIE HccienoBaHus Ka3axckoro MHCTUTYTa BOJHOTO XO3fAHCTBA M
Kazaxckoro HHCTUTYTa >KUBOTHOBOJICTBA U KOPMOIIPOU3BOJICTBA, MOKHO IOIYy4aTh YpOXKaU KyKypy3bl, TOJICOTHEUHUKA
U HEKOTOPBIX APYTHX KOPMOBBIX KyIbTyp 10 400 1 3emeHOl Macchl ¢ rekrapa. B cMemaHHBIX MOceBax KyKypys3bl €
0000BBIMI KaXXIBIH TeKTap JMMAHHOTO opomeHus maeT 10 4980 kr KopMOBBIX eawHHUI U 592 kr mportenHa. OUBIT
UCCIIEJOBAaHUH W OMNBIT NACTOHMIIHO-MEIHNOPATHBHOTO CTPOWTEIHHOTO CBHICTENBCTBYIOT O TOM, YTO B YCIOBHAX
IIyCTBIHM HA Y4YacTKaX AapTE3MAaHCKOTO OPOLIEHHMS MOYKHO IOJy4yaThb C TIeKTapa KOpPMOBBIX KyiaeTyp nzo 10 000
KOPMOBBIX €IIHUII.

Pa3BuTe KOpPMONPOM3BOACTBA Ha OCHOBE NPABHIBHOTO M JMMAaHHOTO OpOIIEHHs OyIeT crocoOCTBOBAaTh
Oosiee MHMPOKOMY M TIOJIHOMY OCBOCHHIO OTTOHHBIX MacTOHMmI. Tak, COOpyXEHHE OpPOCHTEIHHO-OOBOIHHUTEIBHBIX
KaHalloB B HHM30BBsAX pekn Kapartan (Ha maccuBe mactOumy Capslecuk-Atbipay Kapatanbckoro m CapkaHICKOTO
paiioHoB XKeTrICycKkoii 00J1aCTH) MO3BOJISUIO CO3/1aTh KOPMOBBIE OpOLIaEMble YUacTKH 001Iel MIommaabo okoio 20 Thic.
ra, 0OBOJIHUTh M BBECTH B XO3SHCTBEHHBIH 000poT npumMepHo 0,5 MIIH. ra mecYaHbIX MacTOWI B MeXaypeube M u
Kaparan. Ilo pacueraM NpOEKTHBIX OpraHU3alMif, NPHUMEHEHHE HAa 3THUX IOJMBHBIX IUIOUIAJAAX IOBTOPHBIX U
CMELIaHHbBIX TIOCEBOB KYKYpy3bl ¢ 0000BbIMH acT He MeHee 40 ThIC. TOHH CyXOoro 3epHa u okoiio 400 Thic. TOHH cuiloca
B roJ. Takoe KOJMUYECTBO KOpMa JOCTAaTOYHO JUIsi 00eCIedeHus] B HelmacTOMIIHBIN nepuoy okono 800 Thic. oBel, WK
150-180 TbBIC. TOMOB MSCHBIX HOPOJX KpPYNHOTO poraroro ckora. IlacTOmmiHOe coiepskaHWe CKOTa Ha MacCHBE
Capplecuk-ATbIpay MU YCIOBUHU CO3JaHUS 3/1€Ch AOCTATOYHOIrO 3amaca KopMma mo3BoiuT Ha 60-80 aHel cOKpaTuTh
CTOMIOBBIA MEPHOM IO CPABHEHUIO C NMPEATOPHBIMH M TOPHBIMH PaOHAMH M 3HAYUTENILHO YBEJIWYHUTH ITOTOJOBBE
JKMBOTHBIX [4].

Haubonee xapakTepHBIM B 3TOM OTHOIICHWH sBIAeTcs ypoumine JloHrystay baiiranuHckoro paiioHa
Axrobunckoi obnactu. [To cBuaerenpcTBy akanemuka WM. B. Jlapuna, 3mech u31aBHA CYIIIECTBOBAI 0a3UC C JIMMAHHBIM
U MOJYNPaBUIBHBIM OPOIIEHHEM BECEHHUMHU IaBOJKOBBIMH BoJaMU. Ha Takux 3eMIIX BBICEBAJIUCH MPOCO U MIICHHUIIA,
CO3/1aBaJINCh 3allachl CeHa Ui 3UMHel moaxkopMku ckorta. Eme B 30-x romax B ypouwmile Oblla cO37jaHa cCHUCTEMa
JIMMaHHOTO opouieHus Ha tuiomaau 6osee 1000 ra, KoTopas UCTIOIB3YETCSI 10 HACTOSIIEE BpEMSI.

bianz Jlonrysray oOHapyxeHbl OOJbIIME 3alachl HANOPHBIX apTe3MaHCKHX BOJ, KOTOpbIE MOTYT OBITh
UCIIONIb30BaHbI HE TOJILKO JUIsi OOBOJAHEHHS OKPYIKAIOIIMX MAacTOMWIL, HO U AJIsl CO3/IaHMsl HOBOTO 0a3uca OPOILEHHUS C
MOCEBaMHU KYKYpY3bl, IDKYrapbl M JpPYTHX BBICOKOTIPOMYKTHBHBIX KOPMOBBIX KYJNBTYP. OTO JacT BO3MOXKHOCTb
pacuIMpuTh KOPMOIIPOM3BOACTBO M COAEPXKATh HA MAcTOMINAX 3HAYMTEIHHO OOJBIIE OBEIl M IPYroro MSCHOTO CKOTa
[1].

Bospiine BO3MOXKHOCTH ISt pa3sBUTHSL NPABWIBHOTO M JIMMAHHOTO OpPOIICHHS B TONYHMYCTHIHHBIX H
IyCTHIHHBIX padioHax LlenTpansHoro n FOkHOro Kazaxcrana ObuM CO3/IaHBI C 3aBEPLIEHHEM TAaKHUX KPYNHBIX CTPOEK,
kak kaHan Mptemm-Kaparanga, opocuTenbHO-OOBOJHHUTENBHBIX CHCTEM B HHU30BbsAX pek Celpmapeu, Iy, WMmm u
Bo3BereHueM Ha Mm Kamgaraiickoil mioTuHel. BogoxpaHminima yBeIHYHBAIOT HOIOPHI TOYBEHHBIX BOJ, H3MEHSIOT
PEXHM CTOKA PsAa PEK U YCIOBUS OPOIICHUS U OOBOIHEHHS B 30HE KOMAHJOBAHUS 3TUX UPPHUTAIIMOHHBIX COOPYKEHHH.
CTpOUTENHCTBO HOBBIX CHCTEM OPOIIECHUS M CO3/aHHE HAa TEPPUTOPHU IMYCTHIHHBIX MAacTOWI paiOHOB MHTEHCHBHOTO
KOPMOIPOM3BOJICTBA HE CHHUMAET 3a/1aud BCEMEPHOI'O HCIIOJb30BaHHs, OCOOEHHO B OJIArONpPHSTHBIC 1O IOTOHBIM
YCJIOBHSIM TOJIbI, 3apociieil rpy0ocTeOenbyaToll pacTUTENbHOCTH B IMOWMax peK, 03ep, Ha Jyrax ¢ TIPYHTOBBIM
MOJIUTHIBAHUEM, a TAaKKe €CTeCTBEHHBIX TpaB. IloneBble 00CIEmOBaHUS 3KCIEIHMINH, MPOBEACHHBIE B ITyCTHIHHOM
gactu JKeTpicyckoil oOmactu mo moiimam pek Mim, Kaparan, Axcy, 1oxHOMY mobOepexsio bamxamia u mo cucreme
AJaKkoJIbCKUX 03€p, BBIABHWIIM, YTO OOMIas IUIOMIAIb 3apOCiied TPOCTHHKA C NPHMECHIO BEHHHMKA M KITyOHEKaMmblIla
cocTaBiseT 311ech OKoo 605 Thic. ra. CpeqHHA eXEeTOoTHBIN 3ammac pacTUTEIBHON Macchl ompereneH B 2 MIH. T (110
HaIUM pacderaMm — 1,2 MITH. T KOpMOBOH Macchl). [Ipu ckammBaHWM €€ B paHHHE CPOKH MOXHO MOJTydaTh okoio 400
TBIC. T KOPM. e/1. U 38-40 TbIic. TOHH npoTenHa [4].

MHBeHTapu3anys KOPMOBBIX yroJuil M aHAJIN3 KOPMOBBIX KapT MOKa3bIBAalOT, 4TO B HU30BBsAX ChIpAaphu, ee
MIPUTOKOB M IO MOOEpekbpi0 Apanbckoro Mopsi B KbIBBIIIOPIMHCKON 00NAaCTH €KETrOIHBIA MPUPOCT KOPMOBOI MacCHI
TPOCTHHKA cocTaBisAeT 10 | MiH. TOHH. Okono 280 ThIC. Ta TaKUX 3apocieil nmeeTcs B MyCTHIHHOM yacTh JKaMOBIICKOH
obmactu — B HH30BBAX pek Ly, Tamac u Acsl.

KpynHeiMu palioHaMu 3arOTOBKH CEHa, CIJIOCA M CEHHOW MYKH B 30HE ITONYMYCTBHIHHBIX W ITyCTBHIHHBIX
MaCTOUI MOTYT OBITH:

1. CeHOKOCHI B TPOCTHHKOBO-TYTaiHBIX 3apOCIIsIX B HW)KHEM TEUEHWH peku Wiy, obmas ux Iiomanb OKoJIo
180 ThIC. ra.

2. TpOCTHHKOBBIE 3apOCIM M CEHOKOCHI B CpelHeM TeueHMH peku Mnm (B mpenmenax Yirypckoro paiioHa
AnmMaTuHCKOH 00macTn) — okoio 90 ThIc. ra.

3. TpocTHUKOBBIE 3apociu B HU30BBsIX pek Asrys, CeBepHslii bakanac n Kaparan — okoso 75 Thic. ra.

4. TIpIpeiiHo-pa3HOTPaBHEIE M TPOCTHUKOBO-KaMBIIIOBBIE CEHOKOCHI: B paiioHe AJIaKOJIBCKHX 03ep - okoso 80
THIC. Ta.

5. TpocTHHKOBO-TyTaiiHBIE 3apOCIH ¥ Pa3HOTPABHO-3TAKOBBIE CEHOKOCHI B HM30BbAX peku Iy (mHa
Teppuropun MoiteiHKyMckoro u Capeicyckoro paioHoB JKaMObuICKO# 001acTH) - okoo 150 ThIC. Ta.
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6. TpocTHMKOBO-BEHHMKOBBIE 3apOCIM M Pa3HOTPAaBHO-KaMBIIIOBBIE CEHOKOCHI B moiMe peku Celpaapbu
Ke3butopausckoii obnactu — okoso 200 ThIc. ra.

Tonpko Ha 3THX 6 KpPYMHBIX MAacCHUBaX €KEroAHBIM IPUPOCT KOPMOBOM MAacChl, IO HAIIUM pacueTam,
cocrapisger 1200-1900 Thic. TOHH, wiu okojo 0,5 MiH. TOHH KopM. ea. [lomuMo 3TOrO, OOJNBIIME TUIOMIATH IS
3aroTOBKH Ipy00CTe0enpyaToro KopMa HMeroTcesl Ha modepesxbe Kacnus B ATsipayckoii obacty.

J11s1 CeHOKOIIEHUS ¥ 0A3UCHOTO 3eMIIE/IENIUS 0COOYI0 IEHHOCTh MPEACTABIIIOT Pa3HOTPABHO-3JIaKOBbIE YTObS
C JIyroBO-KaITAHOBBIMH IIOYBAMU C OJNM3KMM 3aJIeTaHHEM MPECHBIX TPYHTOBBIX BOJ. B  momymycThIHAX
Kaparannuackoit n Abafickoil obiacTeidl Takme y4acTKH IUTomansio mo 15-25 ra pacmomararorcss B MEKCOIIOYHBIX
MOHIDKCHUAX; OTACIBbHBIMH JIYTOBHHAMH BOKDPYT POIHUKOB, CA€B M ME3OMOHIKEHHH MMEIOTCS y4JacTKH mo 3-7 ra.
O01mmas K€ TIoIaab MPUTOAHBIX Ul CEHOKOIIEHHS M 0a3UCHOTO 3€MJICICNUS 3€MEIb B MONYITyCTBIHHOM YacTH TOJIBKO
o fory Kaparanmuackoit obnactu coctasmseT npumepro 300 Teic. Ta.

IIpocnos pazeumus 0A3UCHbIX KOMNIEKCO8 C UCNOAb30BAHUEM HNOO3EMHbIX 600. PETMOH IOIYITyCTBHIHHBIX
nactou ¢ obuiel Teppuropueii okono 120 MIH. ra SBISETCS BOXHEHIIUM SKOHOMHYECKMM paifoHoM. B skoHOMuKe
peruoHa OJHOM M3 BECOMBIX SBISETCS >KMBOTHOBOJUYECKAs OTpacib, pPa3BUTHE KOTOPOH B HAcTosIlee BpeMs
CTOJIKHYJIOCH C PSIIOM CJIOXKHBIX IpoOiieM. Hanbonee octpoit U3 HUX sIBIIsIETCS KOPMOBasi IpodiieMa.

EcrecTBeHHas KopMoOBasi IPOAYKTHBHOCTh OCHOBHOTO (pOHJA 3eMeNb - MyCTHIHHBIX MAacTOWIN, 3aHMMAIOIINX
0k0J10 70% yHOMSHYTOU TEPPUTOPHH, NAXKE B OIArOMPUATHBIC MO KIUMATHICCKAM YCIOBHSAM TOZBI HE MPEBbIIIaeT 2-3
I TOeJaeMbIX KOPMOB, UTO B TiepecyeTe Ha yCJIOBHBIC TOKa3aTenu cocTaBiseT He Oonee 70-100 kopMoBEIX enunull. B
UTOTe 00ECHNEYCHHOCTh KOPMaMH 3MMYIOIIETO B IIYCTHIHSAX ITOTOJIOBBS HE MPEBBIACT, Kak mpaBmio, 60-70% obmiei
MOTPEOHOCTH, BCJIEACTBUE YEro B OTTOHHOM JKMBOTHOBOJCTBE CIOXMJICS ycToHumBBIN nedumur B 70-80 KOpMOBBIX
€IMHHULL, TPAAULIHOHHO ITOKPHIBAEMbIH 32 CUET JOTAMOHHBIX MEpONpHATHHA. Takoe MONoKeHne B MacIITabax LeJIoro
pErHoHa NMPHUBOINUT K ITOBBIIICHHUIO H3JIEP)KEK, CHIYKEHHIO KOHKYPEHTOCTIOCOOHOCTH U COKPAIICHHUIO BaJIOBBIX 00BEMOB
NPOAYKINH )KUBOTHOBOACTBA [3].

BriosiHe 04eBHAHO, YTO >KMBOTHOBOJCTBO HAa CETOAHSI TPeOyeT BO30OHOBICHHUS MACTOMIIHOIO IPOU3BOJCTBA
KOPMOB 1 00Jiee COBEPLIEHHOTO MPOU3BOIUTENBEHOTO PEriaMeHTa.

B 80-¢ ronp! Ha rore Ka3axcrana Ha 6a3e rpyHTOBBIX M MOJ3EMHBIX BOJ Ha IJIOIIAAU 5,7 ThIC.ra AEHCTBOBAJIO
okono 120 JOKaJBHBIX YYacTKOB Oa3MCHOTO OpOILECHHUS, O00OPYJOBAaHHBIX B OCHOBHOM 3JIEKTPU(HINPOBAHHBIMU
cpencTBaMu Bojonoabema. OHAKO B MOCISAYIOIIEM H3-3a TIEpeO0CB B 3JICKTPOCHAOKCHUY BCE OHU MPHIIUIA B YIAI0K,
U K HACTOSIIEMY BPEMEHU COXPAaHMIOCH JIUIIh HECKOIBKO MOJYHH)KEHEPHBIX CUCTEM C MCIOJIb30BAHUEM apTe3HAHCKUX
BOJI Ha IIOMIAIHN 9yTh Oonee 670 ra.

PerpocnexkTuBa MOKa3bIBaeT, YTO B IIPOLECCE ampoOaly Ha MacTOMINAX ITyCTHIHM MONBIHKYMBI Oa3HCHOE
OpOLIEHHE KOPMOBBIX CEICKOXO3SIMCTBEHHBIX KyJIbTYP MO3BOISUIO OOECIEUUTh YpPOXKAHHOCTh CYXOTO CEHa JIFOIEPHBI
90-114 1w/ra, xykypy3sl Ha cuioc — 410 1yra, 3emeHoir Maccel copro — 400 1, 3epHa KyKypy3sl — 59 m/ra. He menee
BBICOKUMH IONTydamch ypokan kaptodens — 80-150 wra m OaxueBsix KynbTyp — 350-400 1y/ra. [IponykTuBHOCTH
MaCTOMITHOTO TeKTapa AKCIEPUMEHTAIEHO JoBoamitack 10 8000-10000 kopMoBBIX enuHUII [S].

OreHKa NPUPOIHO-XO3AHCTBEHHOTO NOTEHIHANA OOJBIIMHCTBA TEPPUTOPUN MAcTOMII IOKa3ama, 4To B
COBPEMEHHBIX YCJIOBHIX 0a3MCHOE OPOIICHUE TPHOOPENO Psii MPEUMYIIECTB IS YCTOHYHUBOTO Pa3BUTHS:

Bo-nepevix, B uccneayeMoit 30He (MOMYMyCTHIHHBIE M MyCThIHHBIE TaHamadTel Kazaxcrana) miom@aayd nous,
KOTOPBIE MOT'YT OBITh MCIIOJIF30BAHBI B 3€MJIECICITUH JIOKAIBHBIX YIaCTKOB, B MOTEHIMAJIE COCTABIAIOT 34,8 MIIH. ra, u3
KOTOPBIX 14,9 MiH. ra He TpeOyIoT MPOBEACHUS CIO0KHBIX METHOPALIHH.

Bo-emopuix, Ha TeppuTopun nacToum nycTeiHb Ke3puikymsl, MoiibiHkymBl, FOxHOTO Tlpnbanxames (6onee
31 muH. Ta), OTMeueHbl OoraTeline 3amackl HETITyOOKHX (2...15 M) IpyHTOBBIX M BBICOKOHAIIOPHBIX apTE3MAHCKHX
BOJI, COBOKYITHBIC 3aIlachl KOTOPHIX — OKOIO 460 kM® — 0GecredmBaioT JKCILTyaTAIHOHHbIE PACXOBI 10 PA3HBIM
orenkam B 350...410 m%/c. Ucrionp30Banue 3THX PEeCYPCOB Ha HYXKIBI OPOIICHUS Ta)Ke B JIMMUTHPOBAHHBIX MacIITadax
(10...15 %) mo3BosIeT pa3BUTh OA3KUCHBIE YYACTKH Ha 001mel mromaan 10 360 Teic. rekTapoB. [IpudemM GONBITIHCTBO
3eMellb MOKET OBITh BOZOOOECIIEUEHO 3a CUET apTE3MAHCKHUX BOJI, 3HAUUTEIbHbIE 00bEMBI KOTOPHIX B HACTOAIIEE BPEMS
4yepe3 CYIIEeCTBYIONIYIO ceTh CKBaKUH (Oonee 1850 e1.) 6€3 mosb3bl TEPSIOTCS B MECKaX.

B-mpemubux, HECMOTpsI Ha MOJTHOE OTCYTCTBHE LIEHTPAIM30BAHHOTO 3JIEKTPOCHAOKEHHS, PerHoH oOiamaer
3HAYUTENbHBIMH PECypcaMi BETPOBOM M COTHEYHOW SHEPTHH, KOTOPBIE MOTYT OBITh MCIIOJIB30BAaHBI Ha BOJOIIOIBEM U
MIPOU3BOJICTBEHHBIE HYXIbl. Hambonee HOCTYIHBIME M3 HHUX — BETPOIHEPTETHYECKUMH pecypcamu B OOJbIIe mepe
Hacemensl Kemputopamackas u JKamObuickasg obOnacTw, pacrosiararoniiecss B 30HE 3(PQEKTHBHBIX BETPOBBIX
ckopocteit. [lanee pamxupyroTcs: Teppuropun TypkecTaHCKON 1 AnMaTtuHCKON oOnacteit. Ha GonbmuHCTBE mMacTOMII
PEXXUM BETPOBBIX MOTOKOB NMPHEMJIEM ISl HCTIONB30BaHHs BETPOIHEPreTUKU B KAUECTBE 3aMeEINAoel KOMIOHEHTHI B
SHEpreTUYEcKoM OarnaHce.

BbICOKMI OMOKIMMAaTHYECKUI IIOTEHIMA] IACTOMII CPEIHEroJ0BhIE TeMIEparypsl Bosayxa 7,5-12,3°C,
CYLIECTBEHHAsS MPOJOJIKUTENLHOCTL 6e3MOpo3Horo nepuona 160-190 nueii, sHauntenshas — 3500-4600°C cymma
3G (QEKTUBHBIX TEMIIEpaTyp IO3BOJAIOT HWHTEHCH(U-IMPOBATH B 3THX YCIOBUSX IPOHM3BOACTBO BBHICOKOOEIKOBBIX
KOPMOBBIX KyJIbTYp Ha OpOIIaeMOH OCHOBE, 00ecIeurBas B psijie 30H MOJTy4YEHHE 1aXKe 2-X ypOorKaeB B TOJI.

KommiekcHOe  MCHONB30BaHME OTPOMHBIX HPUPOAHO-XO3SICTBEHHBIX PECYpCcOB HaXke B IOCTYIHBIX
MacmTabax cnocoOHO 00eCTIeYnTh OBHIIICHHE KOPMOEMKOCTH M YKPEIUIEHHE KOPMOBOH 0a3bl >KHBOTHOBOJICTBA.
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Ilpocnos paszeumus. TlactOumnbble Teppuropun KazaxcraHa sBISIFOTCS OCHOBHBIM CPEICTBOM Pa3BUTHS
KMBOTHOBOJICTBA U B HACTOSIIUII MOMEHT OHM HYXJAIOTCS B BOCIPOH3BOJCTBE HMPUPOAHBIX pecypcoB. Co3maHue
BBICOKOTIPOJYKTHBHOW KOPMOBOH 0a3bl >KUBOTHOBOJCTBA BO3MOXKHO 32 CYET IOBBIMICHUS! BOJOOOECIIEYEHHOCTH H
OpraHM3alyH, B T.4. U Y4aCTKOB JIOKaJIbHOTO OPOLICHHS BOJIU3U 00BOTHUTEIILHBIX HCTOYHUKOB C OONBIINMH AeOUTaMU
BOJIBL.

Ha ceromus TosibKo Ha macTOMIAX 30HBI MPOU3BOAMTCS JI0 15-16 MIIH. TOHH KOPM. €]l. €CTECTBEHHOTO KOpMa.
ITIpn moBBIIEHNH BOJOOOECTIEYEHHOCTH MACTOMI HCIIOIb30BAHWE OA3UCHBIX CHCTEM IIO3BOJIUT JIOMIOTHUTEIHHO
BEIpaboTaTh 10 2,0 MITH. TOHH KOPM. €.

AHanu3 TeHICHIUH yKa3bIBACT, YTO MEPCIEKTUBEI HHTCHCUBHOTO KOPMOIIPOU3BO/ICTBA HEPA3PHIBHO CBSI3aHEI C
HCTIONIb30BAaHUEM PECYPCOB MOI3EMHBIX BOJ, MEXaHH3aIMECH M aBTOMAaTH3aLHEH BOAOPACIPENCICHUs, BHEAPCHUEM
COBEPIICHHBIX TEXHOJIOTHH OPOILICHUS U BOAOIIOIbEMA.

IIporHo3 mapameTpoB MPOXU3BOACTBA KOPMOB Ha MACTOMINAX C MCIOIB30BAHUEM ITOJ3EMHBIX BOJ MOKA3bIBACT,
yTo Ha ypoBHH 2015 1 2020 IT. OCHOBHAsI Harpy3Ka IO MPOU3BOJCTBY JOXKUTCS HA FOJKHBIE U I0I0-BOCTOUHBIE PETHOHBI
Kak HanbOoJiee oOecrieueHHbIe pecypcaMy OJaronpUsITHBIX B METHOPATHBHOM OTHOLIEHUH MOJA3EMHBIX BOJ U TOYBEHHO-
TPYHTOBBIX KOMILJIEKCOB.

* Paboma evinonnena 6 pamkax 6100xcemuoi npoepammsl 267 «Ilosvlienue 0ocmynHocmu 3HAHUN U HAYYHbIX
uccredo8anuily no Hayuno-mexuuyeckou npoepamme BR22883585 «Paspabomra s¢ppexmuenvix mexnonozuii
NO8bLUeHUst NPOOYKMUBHO20 NOMEHYUANA U PAYUOHALLHO20 UCHOTb308AHUSL NACMOUULY.
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INCREASING THE WATER AVAILABILITY
OF PASTURE AREAS USING GROUNDWATER
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Abstract. Given the location of a significant part of the pastures of the Republic of Kazakhstan in desert and
semi-desert natural and climatic zones, their effective economic development depends on the water availability of the
territory. Watering of pastures is one of the conditions for the use of natural forage resources of the pasture lands of the
republic.

Keywords: pasture areas, water availability, groundwater, feed production.
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ASSESSMENT METHODOLOGY OF MANUFACTURING FACTORS PRODUCTIVITY
OF INFRASTRUCTURES IN MACROECONOMIC DEVELOPMENT
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Abstract. The article deals with issues of econometric analysis of production factors which affect overall
output of infrastructure affecting the development of macroeconomic sectors in order to eliminate existing problems.
The introduction shows the impact of infrastructure on sustainable development that infrastructures accelerates the
development of those areas which they belong to by joining them, regulate the development of industry in line with
supply and demand. By identifying the role of infrastructure in macroeconomic development, it is noted that
infrastructures do not produce growth, but are closely involved in the growth process and have a significant impact on
its quantitative and qualitative criteria. There is a methodology for measuring productivity in the economy of the
country in terms of labor-value and Marginalist theory and for assessing manufacturing factors productivity based on
the Cobb-Douglas production function in the article. According to this methodology the results of the econometric
analysis of manufacturing factors which affect overall output should be comparatively analyzed and it should be
determined that the increase in total output in infrastructure is due to an increase in fixed assets or labor forces due to
the findings infrastructures should be provided with qualified personnel or capital investments in order to ensure the
sustainable development of the country's economy.

Keywords: macroeconomics, infrastructure, factors of production, labor-value theory, Marginalist theory,
Cobb-Douglas production function.

1. Introduction

For achieving the “Millennium Sustainable Development Goals”, it is a vital matter to assess the factors of
production econometrically that having impact on their overall output in order to overcome the existing problems of
infrastructure that affect the development of macroeconomic sectors.

The impact of macroeconomic infrastructures on sustainable development includes:

- infrastructures join to the areas which they belong to and accelerate the speed of growth of those areas;

- infrastructures regulate the development of industry in line with demand and supply through the interaction
of internal (endogenous) and external (exogenous) factors;

- infrastructures maintain a sustainable pace of development in the macroeconomic spheres as a whole and
create suitable environment for the growth of individual sectors that make it up;

- infrastructures provide production, which is the main aspect of sustainable development of the economy
and ensure satisfaction of demand for energy, fuel, water supply, communication and information services, road and
transport facilities, etc. of intangible production areas in maximum level;

- infrastructures such as information services are used to assess the sustainable progress of macroeconomic
sectors;

2. The role of infrastructure in macroeconomic development

Since economic development processes are accompanied by periodic declines, revivals and alternatives of
growth, in order to determine the level of economic development, as the main macroeconomic indicator “economic
growth” category, which is created in macroeconomic spheres, is used.

Infrastructures do not create growth, but are closely involved in the process of creating growth and have a
significant impact on its quantitative and qualitative criteria. Therefore, while allocating funds to economic activities for
the planning and making of production, first of all, the development of infrastructure that serves the growth of these
areas should be taken into account. In this context, infrastructure should be modernized through the involvement of
innovative technologies [8].

Macroeconomic sectors are the inseparable parts of economic system, constitute the basis of material
production in the process of large-scale reproduction. In order to avoid the possibility of a drawback of the level of
sustainable economic development in the economic system, it is important to study the issues of sustainable
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development of macroeconomic sectors separately and measure any criteria that affects their growth, including
infrastructure development.

3. Study of the sustainable development ways of macroeconomic spheres

In order to determine the sustainable development aspects of macroeconomic sectors, the following should be
ensured:

1) Determining the directions of sustainable development of the economy;

— According to the sustainable development conception of economy, the main direction and purpose of
macroeconomic development is to identify the ways of ensuring fair and maximum satisfaction of the increasing
material needs of the population, including the next generation;

2) ldentify ways to achieve continual economic growth;

— It should be taken into account that development processes do not always take place at the same level, but be
at separate stages of development at different intensities. Therefore, it is important to study the internal and external
factors which influence the development processes and regulate their identified areas of impacts;

— In order to maintain sustainable development in macroeconomic areas, it should be considered very
important to determine the level of progress of the individual sectoral structures that make it up, infrastructure that
serves their development, as well as future development ways;

— When assessing the level of development of macroeconomic sectors, it is expedient to determine the degree
of compliance of infrastructure with the requirements of these sectors.

4. Assessing the impact of infrastructure on sustainable economic development

Sustainable economic development is determined by a number of parameters. One such indicator is the
measurement of productivity. Productivity is an indicator of efficiency and is measured by producing more products
over a period of time. Increase in productivity can occur in two main ways: extensively and intensively. In extensive
way, the increase in the quantity of production factors is the main reason why the number of product grows at the same
time intervals. In intensive growth, both the increase in the amount of production factors and the increase in their own
productivity are the main reasons for the rise in production in the same period of time. In this case, the increase in the
productivity of the factors can manifest itself in two forms: an increase in the efficiency of production factors and an
increase in the protection of production factors [2].

In the history of economic theory, there is a discrepancy of two main approaches to measure productivity: -
traditional labor value theory (efficiency acts as labor productivity) and Marginalism (efficiency acts as the fertility of
production factors). In terms of both approaches, the country's economy is analyzed.

From the point of view of traditional labor value theory, the approach measures the growth of social labor
productivity only by the efficiency of labor and correlates with the cost of labor based on the fact that the source of all
newly created value is labor. In this case, labor efficiency itself takes two forms: an increase in labor productivity
(productivity due to the increase in the use of highly skilled labor) and labor protection (due to the efficient use of
existing highly qualified personnel).

Considering that the infrastructure helps to the improve the material and non-material production sectors in the
large-scale reproduction process, it is possible to evaluate the impact of infrastructure on sustainable economic
development using various macroeconomic indicators [5, 6].

5. Methodology for assessing productivity in macroeconomics

Productivity assessment in macroeconomics is carried out according to the following methodology: The
relationship between changes in labor productivity and changes in real wages characterizes both economic development
and living standards. The basic essence of the policy in the field of remuneration is the efficient use of labor. It is
important to take into consideration the ratio between real wages and the growth rate of labor productivity in the wage
policy. This ratio is regulated by 3 different models:

1. Proportional model. In this case, wages are increased in proportion to the increase in labor productivity. This
is considered an ideal model in the country because it does not cause inflation, however, financial incentives are not
provided for employees. It is difficult to maintain this situation in practice.

2. Regressive (declining) model. In this model, although wages are increased, labor productivity does not
change. In this case, the model is good if there is no inflation. However, this model does not stimulate an increase in
labor productivity in the future.

3. Progressive model. In this model, rise in wages leads to a further increase in labor productivity, or an
increase in labor productivity exceeds wage growth. This is an intensive development model and characteristic of the
planned economy. At the same time, the rising level of retail and wholesale prices is prevented and prices begin to fall.

In order to assess the ratio between the growth rate of wages and the growth of labor productivity in the
country, the database is used as a relevant source of information as follows:

- GDP, taken to measure wages and labor productivity, is first converted from nominal to real. For this
purpose, the GDP deflator and consumer price index are used. The indices are brought to the base year level by the
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chain method. In the next stage, the nominal values are divided by the indices of the base year and become a true mark.
Only the real indicators are used in the assessment.

- In order to calculate the country's labor productivity, the real GDP of appropriate year is divided by the
average annual number of economically active population in that year. The result is deducted from the calculated
growth rate compared to the previous year. Labor productivity and relative growth rates of real wages are compared.

- Inthe objective and realistic assessment of the living standards of the population, the relative growth rate of
the minimum wage rate is also included in the analysis, then real wages, labor productivity, minimum wage level and
growth rates are compared. If, in real terms, wages have increased in proportion to labor productivity, it means that no
serious inflation is expected in the country yet.

- Studies conducted between 2010 and 2016 show that the growth rate of real wages exceeds the growth rate
of labor productivity and this process is still continuing. In general, the slowdown in labor productivity growth shows
the possibility of inflation in the following periods.

Therefore, in order to ensure sustainable economic development in the country, the wage policy should be
maintained in a way that does not violate the ratio between real wages and the growth rate of labor productivity. For
this, it is important to regularly evaluate the efficiency, productivity and final efficiency of the factors of production that
affect GDP growth and total output in infrastructure.

6. Estimation of productivity factors of manufacturing based on marginalist theory

In terms of marginalist theory, the approach to productivity is based on the fact that the source of all newly
created value is labor (L) and capital (K), productivity growth is associated with the growth of factors of production and
their own productivity.

In terms of marginalist theory, the assessment of the productivity of production factors is carried out with the
help of the production function [10]:

XD(K,L)=oF- K% , Lo 1)

Here:
XD - total output calculated over the prices of a given year by means of a deflator;

K — prices of fixed assets in the same year through the industry wholesale price index;
L — is the number of employed population;

aF - efficiency parameter;
oK - capital parameter;

CiL — labor force parameter;

The production function empirically evaluated above must meet the following requirements for the process:
1) Continuity of the production process must be ensured,;

2) In the absence of any of the factors (resources), the production process is impossible;

3) Manufacturing many products is possible with a combination of factors;

4) Production should be based on the most efficient use of resources;

5) if the manufacturing factors are increased, production should rise accordingly;

6) The role of factors in the growth of total production should be determined separately.

These requirements established the following features of the production function:

Feature 1: Production is impossible without one of the factors:

XD(K,L)=aF-K%¥ 0%t =0 2
Feature 2: an increase in one of the factors can not result in a decrease in production:

1—t:1K=t1L:

Considering that the production function is a derivative of K,

dXD/dK = oF = oK+ K" (0K — 1) - LhaL = (oF = [oK=L]oL)/K"oL

l—aLzaK:

Considering that the production function is a derivative of L,

dXD/dL = oF + oL » LA (oL — 1) - K*oK = (oF * [oL = K] "eK)/L"0K
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Since QF’ '1]"’ oK parameters are positive , K and L are greater than zero, the differential equations dXD /
dK and dXD / dL are positive numbers greater than zero. So, custom special derivatives are greater than zero, an
increase in any of the resources cannot result in a decrease in production.

Feature 3: The increase in the scale of production is determined by the degree of homogeneity.

In order to calculate the homogeneity rate, we multiply the factors in the production function by y times and
find the volume of product creations:

XD(K,L) = oF - (yK)"oK - (yL)"oL = oF - K*aK- LA oL - y* (oL + oK)

=yl oF - K*oK- Lol 5)

As can be seen, the degree of homogeneity is p = 1. This means that even if the production function does not
change technologically, efficient use of resources is achieved when the scale of production is changed.

M — Mgy —
When (p = 1), the scale of production increases Y Plimesat ¥ = 1. Y"P=Y Thisis a stable efficient
growth rate of production. The higher the capital and labor costs, the higher the volume of production. This is called
extensive development in the economy.

M M
When (p >1), the scale of production increases YP times at Y= 1. Y'p=> Y This is called the scale of
increased productive growth. The more capital and labor are spent, the volume of production will be greater. This is
called a fund-raising form of intensive development in the economy.

M M
When (p <1), the scale of production increases Y°P times at Y= 1. Y'P< Y. This is called the scale of
declining productive growth. That is, the more capital and labor costs, the less production will be made. This is a
warning that requires a transition to intensive fund-raising for the economy. In this case, instead of increasing capital
and labor costs, their effective use of rules should be followed. So, there is an excess of resources. It requires useful
economic policy.
Feature 4: The graph of the production function must be convex and facing upward.

So, in the case of K> D’L > D, graph of the production function is convex. This means that as
production increases, not only the volume of resources used goes up, but also partial replacement of resources may
occur. For instance, production volume may be higher due to the use of more efficient machines than the increase in the
workforce. There are some important concepts we meet,when using production functions. The economic-mathematical
interpretation of these concepts is crucial:

The productivity of factors is expressed in terms of their efficiency. The efficiency of factors shows the
importance of their practice in manufacturing. Effect means result. Efficiency is a relative concept and it is the ratio of
the result itself to the factor which is used to achieve that result. In this context, the following important concepts are
run;

a) Average effeciency of production factors;

b) Marginal effeciency of production factors;

¢) Production elasticity according to manufacturing factors

In order to calculate the productivity of the factors, we take account of the situation in which only one of the
resources changes.

1) Average efficiency of production factors is calculated as follows in the terms of 1 — oK = oL and

1— oL = ak:

(XD(K L))/K = (oF - K*oK - L*oL) /K = oF - K (—oK — 1) - LAoL

= (oF - L*aL)/K* (1 — oK) = oF(L/K)"aL ©)

(XD(K L))/L = (oF - K*oK- L*oL)/L = oF - KoK - LA(oL — 1)

= (oF - K"eK)/LA(1 - aL) = oF(K/L)" oK )

Average productivity of manufacturing factors indicates the amount of product (K; L) per resource unit used in
production.
2) The marginal efficiency of production factors is calculated as follows:
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dXD/dK = oF - oK - K*(eK — 1)- LAoL = oF - oK - KA(=(1 = oK) - LoL

= oF - aK(L/K) oL ©

dXD/dL = oF - oL.- K*oK- LA (eL— 1) = oF - oL.- K*oK - LA(=(1 — oK)

— oF - oL(K/L) K o

The marginal productivity of manufacturing factors indicates the increase in the amount of product (K; L) for
per unit increase in the factors used in production.

3) Elasticity of product amount from resource amount

Elasticity of product amount from capital amount is calculated as follows:

E K"XD =dXD/dK:XD /K = ) K/(uK ) = (c«F/o"oL)/((cF = aK) /ool
= oK

Elasticity of product amount from labor is calculated as follows:

E L"XD = dXD/dL:XD/L =).L/(u.L) = (¢F * p"aK)/(F * oL * " 0K ) = oL

(10)

11)

7. Estimation of productivity factors of manufacturing based on Cobb - Douglas production function
According to the factors, the product flexibility is equal to the relevant parameters of the production function.

Interms of @K + o = 1, an additional one percent of each resource used in production provides an increase of

not less than one percent in production.

The production function is considered an exponential function. Regression models are mainly used to estimate
linear dependencies. For this purpose, the time series used in the model are included in the model logarithmically. When
the exponential function is changed to logarithmic form, the production form turns to linear form. This provides a
logarithmic use of the Cobb-Douglas production function when regression model is evaluated by the least squares
method in terms of making a linear relationship. The Cobb-Douglas production function is evaluated by the following
formula in order to estimate factors productivity.

Log(X)=A+ak*Log(K)+al*Log(L) (12)

The model is created with the Eviews software . For this purpose, nominal values in time series are first
converted into real values logarithmically by deflators. Before analyzing the results of the model, attention should be
paid to its adequacy. The most appropriate model is selected and evaluated from the assumptions and possible
modifications that accept the results of the model through the tested criteria.

8. Conclusion

The empirical assessment of the production function according to the above methodology allows to determine
the degree of dependence of the total output and GDP on the factors of production in the infrastructure. For this, the
number of people employed in the economy and the value of production assets are taken as factors of production. In this
case, to minimize the impact of price changes,the nominal indicators should be converted into real indicators in
accordance with the presented methodology, using the GDP deflator of the processing industry and the wholesale price
index.

In order to ensure the adequacy of the econometric assessment, the most appropriate model should be
established, and which factors will be preferred in the future should be determined according to the established model.

When studying the infrastructure issues to achieve sustainable economic development, the results of
econometric assessment of production factors affecting the total output of infrastructure should be comparatively
analyzed, and it should be identified that the increase in total output of the infrastructures is due to the increment
whether in fixed assets or in labor force. According to the results, it should be taken into consideration that the
infrastructures should be provided with qualified staff or capital investment in order to ensure the sustainable growth of
the country's economy in the future.
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Mamepuan nocmynun  pedaxyuro 12.09.24

METOJOJIOI'UsI ONEHKHU NPOU3BOAUTEJIIBHOCTHU NPOU3BOACTBEHHBIX
DAKTOPOB UHOPACTPYKTYPbI B MAKPOKOHOMUNYECKOM PA3ZBUTUHN

I'.A. MamenoB, 1oxTop (GHIOCO(pUH 1Mo SKOHOMHKE, JOICHT
HaxusBanckuii ['ocymapcTBennsiii YauBepcuret agpec (HaxmdaeBans), AzepOaiimkan
E-mail: hasan 1961@mail.ru

Annomayun. Cmamovsi nocesuena B0npocam KOHOMEMPUUECKOU OYEHKU NPOU3BOOCHEEHHBIX (aKmopos,
GAUSIOUUX HA OOWUTI BbINYCK, C YENblo YCIMPAHEHUs. UMEIOWUXCS NPpobaeM 6 UHpPACPYKMYPAX, 6030€UCMEYIOUUX HA
pazeumue MakpoIKOHOMUYECKUx ompaciei. B eedenuu, packpuleas 6o30eticmaue unppacmpykmypol Ha yCMouuusoe
paseumue, NOKA3LIBAEMCS, YMO UHGPACMPYKMYPbl, RPUOOWAsACL K COOMEEMCMBYIOWUM OMPACIM, YCKOPSIOM
paseumue 3mux ompacieu, pecyiupyiom HAnpaeiLeHus pazeumus nPOMbIUIEHHOCIMU 8 COOMBEMCMEUU CO CHPOCOM U
npeonodicenuem. Onpeoeisisi MeCmo UHGPACMPYKMYPbL 8 MAKPOIKOHOMUYECKOM PA36UMUL, OMMeYAemcs,, Ymo
uHppacmpykmypa ne cozdaem npupocm, 0OHAKO OIU3KO YYACMEYsl 6 npoyecce CO30AHUsL NPUPOCMA, OKA3bleAem
CYuWecmeeHnHoe GUAHUE HA €20 KOJNUYECMEEHHble U KayecmeeHuvle Kpumepuu. B cmamve, nooxoos K usmepenuro
NPOU3BOOUMENILHOCIU ¢ MOYKU 3PEHUs. CHOUMOCIMU MPYyOd U MAPHCUHATUCTICKOU Meopul, K UCCIe008AHUIO
NPpUGLeKAemcst MemoOoo2ust OYEHKU NPOU3EOOUMETbHOCIU NPOU3BOOCHEEHHbIX (DAKMOPO8 HA OCHO8e AHANU3A
IKOHOMUYECKO20 NONOJICEHUs. 8 cmpaHe u Qyuxyuu npouzsoocmea Kobo-/yenaca. Ilokaszvieaemcs, umo Ha ocHoge
9MOU MEeMOOON0UU PE3YIbINAMbl  IKOHOMEMPUUECKOU OYEHKU NPOU3BOOCTNEEHHBIX (PAKMOPO8, GIUAIOWUX HA 00WuULl
BLINYCK UHPPACMPYKMYP, OONICHBL CPAGHUMENLHO AHANUIUPOBAMBCS, CAeOYem maKdice Onpeoeismsv — VeeaudeHue
06wezo 0bvema npouzsoo0Ccmea 6 UHGpPacmpykmype, ceés3aHHoe C Y8eauyeHuemM OCHOGHbIX OHO08 Uy pabodell cubl.
Coenacno  nonyyennoim — pesyibmamam, Ois  0DecneyeHus  YCmouyueo2o0  pazeumus — IKOHOMUKU — CIPAHbI
npeonoymumenbHo obecneuums UH@GPaAcmpyKmypy KeaiuGQuUyupO8anHbIMU KAOPAMU ULU KANUMATbHLIMU 6LONCEHUSMU.

Knrouesvie cnosa: maxposkoHomuka, UHGpacmpykmypa, npouzeo0CmeeHHble PaKmopwl, meopus CHMoUMOCHuU
mpyoa, Mapoicunanucmceras meopus, ¢pyrrkyus npouzsodocmsea Koo6-/lyenaca.
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YK 504.064

HCCJIEJJOBAHUE COILMO-3KO0JIOI0-9)KOHOMUYECKON OBCTAHOBKH
B PETUOHAJIBHOM PA3PE3E HA OCHOBE KOMIIVIEKCHOT'O UHCTPYMEHTA
OLEHKMU PE3YJIBTATOB /KU3HEJEATEJIBHOCTHU OBIIECTBA*

E.®. IHamaeBal, A.A. FOJIOBHHZ, MLIII. Canamaﬂ03a3, M.I. HJICTHCB4, A.A. Alcynos5
! KaHIMIAT TEXHUYECKUX HAYK, IOLEHT, PyKOBOIHUTE/Ib HAYIHOO MPOCKTA,
? KaHIUAT SKOHOMHUECKHX HAYK, IHPEKTOP, CTAPILHii HAYUHBII COTPYIHHK IPOEKTa,
¥ IOKTOp TeXHHUECKHX HAyK, TOLEHT Kadeapsl « TeXHONOrHs CTPOUTENHHOTO IPOM3BOACTBA,

* HauATEHUK Y IIPABICHHs KOOPAMHALMK HAYJIHBIHA HCCIIEOBAHMH, ° HAYJIHBIH COTPYIHUK

L2 [ JeHTp MPOEKTHPOBAHKS YCTOMUYHBOrO PAa3BHTHS HHCTHTYTOB MPAXkKIAHCKOr0 00IIecTBa, I'0Cy1apCTBEHHOTO
yHHBepcuteTa ynpasienus (Mocksa), Poccus, 3 I'po3HeHCKHit rocyIapCTBEHHBIH HE(PTIHONH TEXHUIECKUHA YHUBEPCUTET
nMmenn akagemuka M. Jl. Muumonmikosa (I'po3usrit), Poccus, 4 l'ocynapcTBeHHBIN YHUBEPCUTET YIPABICHUS
(Mocksa), Poccnsi, > HaydHo-HCCITe10BATeIBCKII HHCTATYT Y IIpaB/ieHns H(POBOI TpaHc(hopMAaImeil SKOHOMUKH
TlocynapctBenHoro yauBepcuteTa ympasieHus (Mocksa), Poccns

Annomavyua. Cmamovs noceswena CUCMeMHOMY AHAMU3Y U BbIPAOOMKe HOB020 HAYHUHO-MEMOOOJ0ULECKO20
nooxooa, ompaxicaroujeco COANaHCUPOBAHHOCHIb PEUOHANILHO20 PA3GUMUS, NPOYECChL U AGNIEHUA 6 COYUANLHOU U NPUPOOHOU
cpede (buocghepe), 6o3HuKalowue 8 pe3yibmame HCUSHEOESIMENbHOCHU 00uWecmea, bausKue U OmodieHHble NOCIe0CMEUs.
ona paseumus peauond. Poxyc uccrnedosanus Oenaemcs HA HAYYHO-MEeMOOUHeCKOM obecnedyenuy NpoeKmupoSaHusl
DAa36UmMs pecUoHd, OCHOBAHHOM HA MEHCOUCYUNTUHAPHBIX 83AUMOCEA3AX NPUPOObl, 0bujecmea u wenogexa. Lemvio pabomut
AenAemcsa  paspabomKa  UHCMPYMEHMA KOMIIEKCHOU OYeHKU — JHCUSHEOesAMeNbHOCY — 00ujecmsd, —Ompaxicarouezo
COanancupoB8aHHOCMy, HEOOCMAMKI U 803MONICHOCHIY PESUOHANLHO20 PA3GUMUS, a4 MAKdIce €20 anpobayus Ha npumepax.
Konyenmyanuzayus npeomema enepgvie 6asupyemcsi Ha meopuy Ome4ecmeeHHON HAYYHOU WKOIbL O 3AKOHOMEPHOCHIAX
passumus I[LT. Kysueyosa, b.E. borvwarxosa, O.J1. Kysueyosa. B pabome paccmampugaemcs pe2uoH Kaxk CUCHeMAa 9K0A020-
COYUO-IKOHOMUYECKUX OMHOUWLEHUT, 20e dNeMEHMamu CUCmembvl (CoOYuodUomexrHocepvt), 6CMynalowumu 6 OMHOULEeHUs,
AGTIAIOMCA 4eNoseK U 0buecmeo (anmponocgepa u coyuocgepa), sKoHomuxa (mexnocgepa) u okpysxcaroujas npupooHas
cpeda (buocghepa). Ilokaszano, umo 63auUMOOCUCMBUSA SIEMEHNO8 NPOUCXOO0SM Yepe3 ONpedesieHHble 3aKOHOMEPHOCHIU,
OCHOBAHHbIE HA NPeobPa306anuL Nomokos suepeuu. Ha smoii ocHose Ona MOHUmMOpUHea COANAHCUPOSAHHOCIU PA3GUMUSL
pecuona, OYeHKu 63auMoOelicmeuli yenoseka U o0wecmea, dKOHOMUKU U HPUpOOHOU cpedvl paspabomanvl yemvlpe
cybuHOeKca, KOmopole, 6 C6010 04epedb, 6X00SM 6 COCMAE KOMNIEKCHO20 UHOEKCA YCMOUYUB020 HOOChepHo2o pazsumus. K
HOBbIM UHCIPYMEHMAM MOHUMOpunea — CyOUHOeKcam — OMHOCAMCA: UHOEKC OSKONOU3AYUU IKOHOMUKY, UHOEKC
npupo00CcoobpasHoli cpedsl, UHOEKC HCUSHECHOCOOHOCMU U KpeamusHo2o obwjecmea. Hnoexc sxonozusayuu KOHOMUKU
yuumvleaem cpeoHue memnuvl CHudceHus snepeoemxocmu BPII peeuonos. Hnoexkc npupodocoobpastoti cpedvl yuumuigaem
CpeoHue memnbl CHUICEHUSL AHMPONOLEHHOU HAZPY3KU HA NPUPOOHYVIO CPedy, PACCHUMBIBAEMbII HA OCHOBE IKONOSUHECKUX
nokasameineti go3oeticmeus Ha Ouocgepy (600a, 8030yx, omxoovl). HHOeKc scusHecnocooHocmu obujecmsa NOCMpoeH Ha
OCHOBE ~CIMAMUCMUYECKUX NOKA3amenel, Y4Uumvleaowux CcpeoHuti B03pAcCH HACENEHUs, CPEOHIO0  0ACUOAEMYIO
NPOOONICUMETLHOCIb HCUSHU U POAHCOAEMOCMb 6 pecuoHe. HHOekc KpeamueHozo obujecmed xapakmepuzyem HAayuHo-
00pa306amMenbHLIl  NOMEHYUAN PESUOHA, PACCHUMBIBACMbI HA OCHO8e CMAMUCIUYECKUX noKasamenel HAy4HO-
006pa308amMenLHO20 cexmopa SKOHOMUKU. Mnoexc cozudamenbHo2o 0bwecmaa cés3aH co CAamucmuieckumy NOKa3amesimu
MEOPHECKO20 pAa3sUMUsA U camopearusayuu Haceienus. B pabome npedocmasnena anpobayus — pe3ynomamovl OYeHKU
Dpaspabomantoz0 agmopamu UHOEKCA YCMOUHUB020 HOOCPepHo20 paszeumus Ha npumepe cyovekmos Poccutickoii
Dedepayuu. HHOeKC KOMNIEKCHO OMpadxcaem IKOHOMUUECKYIO, O0eMOZPaAQUUECKYIo, IKONOSUYECKYIO U  COYUATLHYIO
oocmanosku 6 pecuonax. Ilo pezymvmamam cobopa u 00pabomku OaHHLIX NO NPEONONHCEHHbIM MEMOOUKAM, AHAIU3A
Pe3yIbmamog paciemos CyOUHOeKCo8 U UHOEKCa BbIAGNEHbl MEHOCHYUY, CONCUBUIUECS 6 PESUOHAX, BblOENeHO 60CeMb
PDECUOHATbHBIX KIACMEPO8 € YYemoM OanaHco8 U OUCOAIAHCO8 80 83AUMOOCUCMBUU NPUPOObl, 00UeCmsea U 4elo8eKd.
Hccnedosanue npedcmagisiem KOMIIEKCHbLIL 6321510 HA COANAHCUPOBAHHOCMb IKONIO20-COYUO-IKOHOMUUECKUX NPOYECCO8,
HOB0E  HAYYHO-MEmoouyeckoe obecneyeHue 9KONOSUHECKO20 — MOHUMOPUHEd, — PACCMAMPUBAEMO20 6  cucmeme
JHCUSHEOESMETLHOCIU PECUOHA, OMPAdICAIOWelt NOMPEOHOCIU U 603MOACHOCHIUL PESUOHATILHO20 PA3GUIMUSL.

Knrwouesvle cnoea: ycmouiuugoe noocgheproe paszeumue, CUCHEMHO-IHEPLEMUUECKUL NOOX00, 83AUMOCE:A3b
npupoobl, 0buecmea u 4en08eKd, MeNCOUCYUNTUHAPHbIE MEMOOUKUL, UHOEKC YCMOUYMUBO20 HOOCHEPHO20 PA3GUMUSL.

BBenenue

HaquBIM COOGH.[CCTBOM CEeroaHsa JIOCTI/IFHyTO IIOHUMAHHEC, 4YTO }IOMI/IHI/Ipy}OH_U/Ie MOICIIb H HpI/IHHI/IHH
YOpaBJICHUS MOPOXKAAIOT AUCcOATAHCHI MEXIY NPOW3BOACTBOM TMPOAYKTOB M MOTPEOJIEHHEM NPUPOIHBIX PECypPCOB,
COILIMAJIBHBIE W TEXHOJIOTUYCCKUEC KpI/I3I/ICI)I, yBeJ'II/I‘II/IBaI-OT HeyCTOfIqPIBOCTB paSBI/ITI/ISI peFI/IOHOB nu yHI/I‘{TO)KaIOT
MIPUPOAHYIO cpeny obOurtaHusa. I[lepeocMBbICIEHHE CYMIECTBYIONIMX IOAXOJOB K YIPAaBICHHUIO TOCTABUIIO BOIPOC

© IlamaeBa E.®., T'onosuH A.A., CanamanoBa M.II1., [TnetneB M.I., AkynoB A.A. /
Shamaeva E.F., Golovin A.A., Salamanova M.Sh., Pletnev M.G., Akulov A.A., 2024
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coryacoBaHusi KpurepueB 3()(EKTHBHOCTH YIpPaBIEHUsS C BO3MOMKHOCTSAMHM HPUPOJIHBIX CHCTeM. HysKHBI HOBbIE
MOJXObl K PEIICHUIO 3a]ad yIpaBieHUs, KOTOpble obOecredar cOalaHCHpPOBaHHOE B3aWMOJICHCTBHE C NPHPOJHON
Cpenoii, 4To, B CBOIO OYepenb, TpeOyeT pa3BUTHS H3MEPUTENBHOIO HHCTPYMEHTAapHs Uil WHTErPabHOM OLICHKH
MPOUCXOAIINX U3MEHEHUH, B TOM YHCJI€ B PETHOHAIBLHOM paspese.

Ot TOro, HacKoJbKO 3P(EKTUBHO (YHKIHOHUPYIOT M COIJIACOBAHBI C NMPUPOIHBIMH IPOLIECCAMU MEXaHHU3MBI
yIpaBjieHNs] B PErHOHAJBHBIX CHCTEMaX, 3aBUCHUT COCTOSHHE TIpaklaH, JKOJOrHueckas Oe30MacHOCTb, CTaOMIBHOCTBH
MIPOM3BOJCTBA U, KaK CJIECTBUE, YCTOWIMBOCTD PA3BUTHSA. DKOJOTMYECKasi TEMAaTHKA B ITOCJICIHUE TOMBI CTalld MPEIMETOM
00CYyXIEHHS TIEPBBIX JINII TOCYAAPCTBA HAa MEKTYHAPOJHBIX M HAIMOHATBHBIX MeponpusTisiX. CeromHs A GOpMUPOBAHHS
HOBOM MOJENM PETHOHATHEHOTO Pa3BUTHA C(HOPMHUPOBAH 3ampoc HA SKOIOTMYECKH UHCTYHO CpPEeLy, BOSMOXKHOCTH IS
caMOpean3aIiy AT 1 MOJIOJEKH, KPEaTUBHOE TIPOCTPAHCTBO I TAPMOHNYHBIX CONMATBHBIX OTHOIICHHUH.

C 370l TOYKM 3pEHHS aKTYyalbHBIM SIBISIETCS Pa3pabOTKa HOBBIX MEXIUCLHUIIMHAPHBIX METONUK OLEHKH
KHU3HEIESTENbHOCTH OOIIEeCTBa, OOBEIMHSIOMNX PA3HOPOAHBIC KIACCHI CHUCTEM (TIPUPOAHBIE, 3KOHOMHYECKHE,
TexHu4Yeckne u 1p.). Hayunas mpoOnema, TpeOyromias pemeHus, CBsi3aHa ¢ U3MEPEHHUEM Pa3HOPOJHBIX IPOIECCOB
B3auMojieficTBUA noacucteM (puc. 1).
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Puc. 1. Cmpykmypa paznopoousix npoyeccos dicusneoesmerbHocmu 06uecmea

AKTyaJbHOCTh TIOBECTKH TaKK€ MOATBEPKIACTCS HAITMOHATLHBIMU TeJsIMU pa3Butus Poccuiickoit denepanun
B obyactu obecnieuenus: koMmpopTHOU U Oe3omnacHoi cpenbl Ha nepuof 1o 2030 rona (yrB. Ykazom [Ipesunnenra PO ot
21.07.2020 1. Ne474) m crparerueit sxosorudeckoit oe3omacHoctu Poccuiickort denepanmn Ha nepuon a0 2025 roga
(yrB. Ykazom Ilpesunenta P® ot 19.04.2017 Nel176) [3]. Hanpumep, B KadecTBe OJJHOTO M3 MEXaHU3MOB peaM3alluu
TOCYyJapCTBCHHON TOJMUTHKH B 00NacTH OO0ECIeYeHUsT DSKOJIOTHYECKOH Oe30MacHOCTH 3asBICHO IPOBEACHUE
CTPaTeTUIeCKON OIEHKH IMPOEKTOB M MPOTPaMM Pa3BHTHSI MaKpPOPETHOHOB, cyOBeKTOB Poccuiickoit ®enepamum u
MYHHUITUITATHHBIX 00pa30BaHHA.

CreneHnn pa3padoTaHHOCTH MPOOIeMbI

PazButnem METOA0JIOTUN MOACIUPOBAHUA CJIOKHBIX YIIpaBJIAECMBIX CHCTEM, MAaTEMAaTUYCCKUM
MOJICTUPOBAaHUEM TIPOIIECCOB B Omocdepe, pa3pabOTKoi Mojenell HEIMHEWHBIX CHCTEM M WX HWHTEpIpeTaIuen
3anuMaincs H.H. Moucees, nojlyunB MUpPOBO€ INPU3HAHUE B PELIECHUM CIOKHBIX NpuKiagHbix 3axad. H.H. Moucees
pa3paboTas cucTeMy MOAEJEH, OMMCHIBAIOIINX B3aUMOCHCTBUS MPOLIECCOB B OMOC(epe W 4eT0BEYEeCKO aKTUBHOCTH

[9].

C 1978 roma cramu m3BecTHBl paboThl k. oppecrepa n Jl. Menoysa nmo rnoGansHoi auHamuke [13].
JIx. @oppecrep B koHIE 1950-X T0/10B HA OCHOBE TEOPUH YIPABIEHHS, TEOPUH MHYOPMALMH U KHOEPHETHKH, TEOPUU
YOpaBJIECHUS OpraHU3alMsMU MNPENI0XKHUI CUCTEMHYH [IMHAMHUKY Kak OJUH U3 MOJAXOAOB HMHUTAIIMOHHOTO
MOJIENIUPOBaHMs, KOTAa CTPYKTypa CHCTEMBI ONpeAenseT €€ MOBEJCHHE, a He BHEIIHUE BO3AeHcTBUA. B cucremHoi
JMHAMEKE IPH TOCTPOCHHH MOJIE/IEH OCHOBHOE BHEMAHHE OOPAIICHO HA BBISBICHHE CTPYKTYPhI CHCTEMBI .

B 1968 roay coBerckuii yuensiii I1.I'. Ky3nenosn [7] npeactaBuil BO3MOKHOCTH CHUCTEMHO-IHEPTreTUUECKOTO
aHaJIN3a B YNPaBJICHUH KPYITHOMACIITA0OHBIMH CHCTEMaMM Ha OCHOBE M3MEPHUMBIX ITOKa3aTellel, e YHepreTHIecKue
MOKa3aTeIn PacCMaTPUBAIOTCS BO B3aUMOCBSI3U C MPUPOAHBIMU Tiporieccamu. B 2000-x rogax 3ammiieHa JTOKTOpCKas
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nmuccepranust u BbixonaT padotel B.E. Bonbimakosa [2], pa3BUBarOIIHMe HOBBIN IMOAXOJl, OCHOBAHHBIN HAa H3MECpPCHHH
Pa3HOPOJHBIX MPOIECCOB B TEPMUHAX NPeoOpa3OBaHMs MOTOKOB dHEpruu. B paboTax mpeicraBieHbl OCHOBBI TEOPUH
Pa3BUTHSI CUCTEMBI «OOILIECTBEHHOE MTPOU3BOICTBO — NMPUPOIHAS CPEAa» C UCIOJIB30BaHUEM M3MEPHUMBIX MOKa3aTeleH,
MOJYYSHHBIX Ha OCHOBE 3aKOHOMEPHOCTH IpeoOpa3oBanusi sHepruu. b.E. BosbimakoBeiM pa3paboTaHbl NpUKIAJHBIC
MOJIENIM ¥ CUCTEMA TOKa3aTeseH.

B Hacrosee BpeMsi B MEPOBOH HayKe HaOJI0/1aeTCsl pocT Ynciia paboT B obaacTu uccnenoanus. Hampumep,
B pabore [22] paccMaTpuBaeTcsl B3aMMOCBS3b (Ha MHKPO- U MaKpOYPOBHE) MEXAY Pa3IMIHBIMH ACTICKTaMH Pa3BUTH
Pa3HOPOHBIX CUCTEM (IPHPOIHBIX, SKOHOMHUYECKHX) C UCIIOIb30BaHUEM MTOKA3aTeIeH SHEPrOMOTPEOIICHHS.

B coBpeMeHHBIX paboTax HHOCTPAHHBIX U POCCHHCKHUX aBTOPOB MPOCIIECKMBACTCA PA3BUTHE HAYTHBIX B3IIIA0B
Jlunpona Jlapymia, B KOTOPBIX IPUMEHSETCSI KATETOPHS «IHEPTHSD» M TEPMOAWHAMUYECKIH aHanu3. Hampumep, paboTsl
[24, 25] comepxat pa3BUTHI TEPMOAMHAMHUKO-IKOHOMHYECKHI CIIOBAph, ONMHCaHHE (PUIUICCKUX M MATEMaTHUECKUX
Mojenel (B TOM YHMCIE ¢ NpUMEHEHHMeM Iukiaa KapHO B NpHUKIaIHBIX 3a/7adax yYNPaBICHUS OPraHU3alMOHHBIMU
cucteMamn)?. PesynbTaThl HCCICIOBAHMII CTPOSTCS HA OCHOBE TEPMOTMHAMHUYECKOTO ONHCAHHS OPraHH3AIHOHHBIX
cUcTeM, TMpeJcTaBieHbl Kputepun HddexkTuBHOCTH yrpasieHus. OJHaKo, cHCTeMa IIOKa3aTelled He BKIIIOYAeT
MOKa3aTesH, XapakTepu3yronye 3QpGpeKkTUBHOCTh HCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB.

OTaenbHO BBIAENAIOTCS paboThl KUTaiickux ydeHblX. Hampumep, B pabote [18] mpencraBineHsl pe3yiabTaThl
IIPOAOJIKAOIIETOCS HCCIICAOBAHMUS, TJIe B OCHOBY OLIGHKH Pa3BUTHUS PETHOHAIBHBIX CUCTEM TaKXKe MOJIOXKEH MToKa3aTelb
9HepronoTpedneHus. 3asBIAETCS, YTO «IHEPTUS SIBIACTCS OCHOBHBIM HCTOYHHUKOM (MOTHBATOPOM) 3KOHOMHYECKOTO
pasBUTHSL M KJIIOYEBBIM (DAaKTOPOM, ONPEACISIONIMM KadeCTBO JKM3HHU JIIOJCH». ABTOPHI CBS3BIBAIOT (HaKTOPHI,
OTPaHWYMBAIOIINE IOCTIDKEHHE LeJIell HKOHOMHYECKOTO pPAa3BUTHA, C IOTPEOJICHHMEM OJHEPTUH U IPOBOASAT
PErpecCHOHHBIH aHaJN3, YTOOBI IPOAEMOHCTPUPOBATH XapaKTep M MEXaHU3M 3TOH CBSI3M HA IpUMeEpe pernoHoB Kuras
(armammupytrores 30 mposuHnuit Kuras 3a mepuozn 2006-2018 rr.).

B mpyroit pabore kaHaackux ydeHbIX [17] mpemnmoxxena MHOTO(AKTOpHAs MOJENb, NMpeTHa3HAuYCHHAS UL
IUTAHUPOBAHMUSA PETHOHAIBHOTO DPAa3BUTHA, NPOUIUIIOCTpUpOBaHHas Ha mnpuMepe Kanagpl. MHTepec mnpencTtaBiseT
oOpaiieHue B paMKax O3TOW MOJEIM K «IHEPreTHYECKOMY aHalu3y», PacCMOTPEHHIO IIOTOKOB OSHEPruu
(TpOM3BOACTBO/MOTPEOICHHE) M KOPPENUPYIOMINX JICHEKHBIX MOTOKOB. DJTO pacCMOTPEHHE HE OrpaHUYUBACTCS
SHEPreTUKOW W PAcIpOCTPaHSAETCs Ha MPOAYKTHI M INPOLECCH, HE OTHOCSIIMECS K Heil (3apaBooXpaHeHHe, OaHKH,
TPAHCIIOPT U 1p., 0O0BEIUHEHHBIE TEPMUHOM «NON-energy productsy»). Koaddumumentel mepecuera mis «NON-energy
prOdUCtS» BBOJSITCSL Ha 0a3e OLEHKH UX «IKOJOTMYecKoro cjiema». Pabora xkaHaJCKUX yYEHBIX CO3BYYHA TOIXOIY
I'.'T. Ongyma.

B paborax, MOCBAIIEHHBIX aHATNU3Y KPYITHOMACIITAOHBIX (IKOJIOTHYECKHUX, COLMANBHBIX U IPYTUX) MPOIECCOB
Ha 3HAYNTEIBHBIX BPEMEHaX BBOJUTCS MapaMeTp NopsAnka (Bemymias MEAJICHHas TIIepeMEHHas, K KOTOpOH
noacrpauBatorcsi npoune napamerpsl). Eme C.II. Kanuma Ha 3TOM OCHOBaHMM BBEN NPHHIMMII JeMOTPadHuecKOro
nuMIepaTsa [5], HOCTyIMpYIOIIEro 1eMorpaduuecKyto 00yCIOBIEHHOCT TIPOLEcCOB. B COBpeMEHHBIX HCCIEI0BaHMAXK
B MaTeMaTHYECKHE MOJICNH, UCIIOIb3yeMbIe JJIsl TPOTHO3UPOBAHUS, BBOJATCS MH(POPMAILIMOHHBINA M TEXHOJIOTHIECKUH
HMIIEPaTHBBI, YTO CBUICTENBCTBYET O MOMCKE M3MEPHUMBIX TOKa3zaTelsel, MpeIonpeeioNX H3MEHEHHUS B CIIOKHBIX
cucTemax”.

Korza MbI TOBOPHM O pa3BUTHH, TO, KaK MPABUIIO, IPUOPUTET OTAACTCS SKOHOMHUYECKUM IOKa3aTelsIM Iepen
COLIMAJIBHBIMU M 3KOJIOTHYECKUMHE actiekTami [1, 6, 8, 11, 21]. B uHbIX ciy4asx peub UIET TOJIbKO 00 SKOJIOTHYECKOU
cocTaBIsiOmIeH pa3BuTusl [23]; aHaMM3MPYIOTCsl OTHeNnbHble peruonsl [19, 20]. H3mepenume 3KOHOMHUYECKHX
ToKasareje MpPOUCXOAUT B JAeHeKHBIX m3Mmeputensx (BPII na mymry naceneHus, ypoBeHb J0X0I0B H Ap.). OaHaKo
CTOMMOCTHBIE  IIOKa3aTeNX  BOJATWIBHBI  (HEYCTOWYMBEI), c€ab0 CBA3aHBl C  PEAIGHBIMH  IPOLIECCAMH
KHU3HE/IEATEIbHOCTH OOIIECTBA, HE OTPAXKAIOT OOBEKTUBHYIO TUHAMHUKY U3MEHEHUH B €CTECTBEHHBIX cepax, B T.4. HE
MIOKa3bIBAIOT CBSI3M MPUPOIHBIX U OOIIECTBEHHBIX IponeccoB [14]. OTo B KOHEYHOM MTOTE IPUBOAUT K HEKOPPEKTHBIM
OLIEHKaM M TIOpPOXJAeT KPHU3MCHL. Tpedyercst HOBBIH MOAXOA Il OOOCHOBAHHUS M BBIPAOOTKH HECYOBEKTHBHBIX
KpurepueB oneHkd paszutus [4, 10, 14]. CerogHs cTaTHCTHKAa IMPEIOCTABISICT THICSIYM PA3IMYHBIX IMOKa3aTeieH.
IIpobnema 3akirouaeTcs B TOM, YTOOBI 1MOJ0OpaTh HaOOp IOKa3aTelel, XapaKTepU3YIOMIHUH PErHOHAIBHOE Pa3BUTHE
Hanbonee 00BEKTUBHO.

MeTonoi0oruyeckue OCHOBAHUSI OLICHKH AHTPONOTeHHOI0 BO3JeliCTBUSI U KU3HeAeATEJbHOCTH
o0mecTBa

BzanmonelicTBust 3meMeHTOB (puc 2) TPOUCXOAST 4Yepe3 ONpesesieHHbIe 3aKOHbI W 3aKOHOMEpHOCTH. B
paboTax oreuecTBeHHOIH Hay4yHOU mmikojibl [ToOucka KysnermoBa [7] moka3aHO, 4To (pyHIAMEHTaIbHBIM 3aKOHOM
B3aUMO/ICHCTBUS NIPHUPO/IBI, OOIECTBA M YeJIOBEeKa SBISIETCS 3aKOH IPeoOpa3oBaHUs MOTOKOB DHEPIHHU, YTO SIBISETCS
METO/I0JIOTMYECKUMHU OCHOBAHUSIMU UCCIIEJIOBAHUS.

3akoH mnpeoOpazoBaHusA 3Heprnn4 (puc. 3) yTBepXXIaeT, 4TO B Ipollecce B3aMMOJCHCTBHS IOJCHCTEM
(dopmupyercst onpeneneHHoe koamdectBo pecypcoB (N), koTopoe ¢ onpeneneHHOH 3()(heKTHBHOCTBIO Tpeodpasyercs B
COBOKYNHBIH mnpou3BeneHHBIH npoxykT (P). Ilpum sTomM o00pa3syroTcs OTXOIbI, XapaKTEepU3YIOUIHE COBOKYITHYIO
AHTPOIOTEHHYIO HATPY3KY Ha BHEIHIOI CPEy OT XO3sUCTBEHHOM nesTenbHocTH (G).
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PermonanbHad cHCTEMa
PernorannHAA cCHCTeMA /
T
G
N v G l
P
Buemuss cpexa
BHemmaa cpela

a) Ha ypogHe pecuoHAIbHOU CUCMEMbl 8 YelloM 0) Ha ypogHe 0mOoenNbHbIX CUCHmem

Puc. 2. Cxema 63aumooeticmeaus pecuOHANbHLIX CUCIEM HA OCHOBE 3AKOHOMEPHOCU NPeodpa306anus sHepeuu

3akoH NpeoOpa3oBaHUs PHEPIHH YCTaHABIMBACT, YTO IOTPEONIsEeMbIe NPHPOAHBIE PECYPCHI MOTYT OBITH
MIPE/CTABIICHBI KaK CyMMa COBOKYITHOTO ITPOM3BECHHOTO MMPOAYKTA M COBOKYITHBIX ITOTEPH!

N(t) = P(t) + G(t), @
P() =N(®) - n(D) - (1),

rae N(t) — cymmaproe noTpebiieHre IpHPOIHBIX PECYPCOB (IOTHAS MOIIHOCTE Ha BXOJIE);
P(t) — coBOKyITHBII TPOU3BEACHHBII TPOAYKT (IOJIE3HAST MOIIIHOCTh Ha BBIXOJIC);

G(t) — MOIIIHOCTH TTOTEPh UITH MOTEPH MOIIHOCTH;

() — 060G ImEeH B KOIPDUIHEHT COBEPIICHCTBA TEXHONOTHIA®;

g(t) — koapdunmeHT kauecTBa MIAHUPOBAHHUS;

o(t) = n(t)xe(t) = P(t) / N(t) — 3 hexTHBHOCTD UCTIONB30BAHHKS IPUPOIHBIX PECYPCOB.

W3 ypaBHenus (1) ciaenyer, YTO yMEHbIIEHHE MOIIHOCTH ITOTEPh MOXET OBITH JOCTHTHYTO (IIPH ITOCTOSIHCTBE
MOJTHOW MOIIIHOCTH) 3a c4eT obecnedyeHus: pocta d(GEeKTUBHOCTH UCIIONb30BAHHS IPUPOJHBIX PECYPCOB CHCTEMBI Ha
OCHOBE TOBBIIICHHsSI O00O0OIIEHHOTO KO3 (UIMEHTa COBEPIICHCTBA TEXHONOTUH Wik Koddduimenrta kadecTBa
IUIAHUPOBaHUS (3aKOH YCHWIICHMsl TOJIE3HOW MOIIHOCTH). Torzma pa3BUTHE OIpENeNseTcss HeYObIBAIOIIMM TEMIIOM
NPUPOCTa COBOKYITHOTO IPOM3BEJCHHOTO MpoAyKkTa (P) 3a c4eT YCKOPEHHOro MOBBINICHHS 3()(EeKTUBHOCTH
HCTIONB30BaHUSI PECYpPCOB CHCTEMBI (@) TIPH COXpaHEHHH TeMIIOB mpupocTta notpedneHus (N) u coxpamieHuu noTephb
(G).

Bri6op moka3zateneit B pabore Oa3mpyercs Ha TeOpHH oTedecTBeHHOH HaydyHOW mkoibsl [1.I. Kysnemona [7,
14]. Ecau paccMaTpuBaTh PErHOH KakK CUCTEMY SKOJIOI0-COLMO-9KOHOMUYECKUX OTHOIICHHM, TO 3JIEMEHTAMH CHCTEMBI
(commmoOnoTeXHOC(EphI), BCTYMAIOIIAMH B OTHONICHWS, SBISIOTCS 4YelOBeK W obOmectBo (aHTpormocdepa u
connocepa), SKOHOMHKA (TeXHOC(epa) M OKpyKarommias TpupogHas cpema (O6mocdepa). OcHOBOIOIAraromme
YTBEp)K/IEHHUS O COAIAHCHPOBAHHOM B3aMMOJICHCTBUM 4YeNlOBEKa M OOIIecTBA, KOHOMHUKH W TIPHPOAHON Cpesbl
Ha3bIBAIOTCSl TPUHIMIIAMH, BBITEKAIOUMIMMH W3 METOJOJOIMYEeCKUX OCHOBaHui (ypaBHeHue 1). BbimeneHo uerwipe
OCHOBOIIOJIATAIOLIMX MTPUHIINIA, KAK MUHIUMYM 10 OTHOMY K Ka)KIOMY MOTOKY B3aUMOAEHCTBUS AJIEMEHTOB (pHc. 3).
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Puc. 3. Ilpunyunoer 63aumodericmauii npupoobl, 3KOHOMUKU, YeI068eKa U 0bujecmea

O6o03naueHus: N — mosHas MOIIHOCTH NMOTPEOISIEMBIX IPUPOAHBIX pecypcoB; AN — TeMIIbI IpUpOCTa MOITHON
MOIIHOCTH; P — mone3Has MOLIHOCTh NMPOM3BEACHHBIX MPOIYKTOB; G — MOIIHOCTH HOTEPh; A@ — TEeMI IpUpocTa

3G PEKTUBHOCTH HCIIOIB30BaHMSA pecypcoB; AM — TeMn mpupocTa YHCICHHOCTH HaceneHus; ATX — Temm mpupocra
CpemHeH 0XHIaeMoi MPOIOIKUTEIHFHOCTH KH3HHA BO BPEMEHU

Crarucruka, CBs3aHHasl C OLEHKaMU IOTPEOIIIeMbIX IPUPOIHBIX PECYPCOB U UX MPeoOpa3oBaHHEM, OCOOCHHO
Ha PErHOHAJIBHOM M MYHHUIIMIIAILHOM YPOBHSX, TPYAHOAOCTYIHA. [IpK 3TOM aHanu3 3akOHOMEPHOCTH MPeoOpa3oBaHus
SHEPrHH TO3BOJSET CHOPMYJIUPOBATh MPUHLMUIBI B3aUMOJCHCTBUN NPUPOJBI, SKOHOMHKH, YEIOBEKa M OOIIEeCTBa.
CchopMmynupoBaHHbIe MPUHIMIBL SBISIOTCS OCHOBOW JUIsSi KOHIENTYaJIM3allMd KIIOYEBBIX IOKa3aTeleil HMHAeKca,
KOMIUIEKCHO OTPAYKAIOIEro aHTPOIOT€HHYIO HAarPy3Ky U KU3HEAEATeIbHOCTh 00IIeCTBa, TOTPEOHOCTH M BO3ZMOXKHOCTH
PETHOHANBHOTO pa3BUTHA. [IpeacTaBieHs! pe3ynbTaThl pa3paboTKH TAKOTO MHICKCA.

HNnpexca ycToiiuuBoro HoocgepHOro pa3BuTus

WNHpekc cTpouTcss Ha OCHOBE 5 CYOMHICKCOB, BBITEKAOIIUX W3 TPUHIAIIOB B3aUMOJCHCTBUI TPUPOMEI,
HKOHOMUKH, YeJIOBEeKa U OOIIECTBa U OTPaKAIOUIUX: 1) ypOBEHb 3KOJOTHU3AIMM SKOHOMHUKH PErvoHa, 2) KpeaTMBHOCTh
MPOCTPAHCTBA, HPUPOAOCOOOPA3HOCTh cpenbl, 3) meMorpaduueckoe pa3BuTHE, 4) HCIOIB30BAHHUE TPYIOBOTO U
BPEMEHHOT0 MOTEHIINajla HaceneHueM (puc. 4).

Hnoexc sxonocuzayuu 9KkOHOMUKYU YYUTHIBAET CPEHHE TEMIIbl CHMXKEHHs sHeproemkoctd BPII pernoHos.
Henp3s npousBecTH HM OJHOTO INPOJYKTa TOBAapa, YCIYI'M, HE 3aTpaTHB IIpU 3TOM 3Hepruu. Ilosromy ueMm Huxe
9HEPTOEMKOCTh, TEM BBIIIC YHEPTO3IPPEKTHBHOCTh SKOHOMHUKH. DTO IaeT BO3MOXKHOCTh TOBOPUTH 00 YPOBHE Iepexoa
K pereHepaTuBHOM YKOHOMHKE, BKITIOYAOIICH HATIPABICHUS «3EICHOW» U MUPKYISIPHON SKOHOMHUKH.

Wupaekc skonoruzanuu s5koHomuku 11y paccuunrteisaercs nmo gpopmyie:

¥ (1)
I, =¢( |m:] »® 100% , (2)
7

rae:
¥ (t) - snauenue sueproemxoctu BPII j-ro cyOnekTa Poccuiickoii Deiepalnu 3a OTIETHBIH TO;

¥ (t—1)— s3nauenme oHeproemkoctd BPIT j-ro cyObekra Poccuiickoit ®ejepauuu 3a MHEPUO,
MIPEIIECTBYIONUINIA OTIYCTHOMY,
T — HCCIIeAyeMBIil IePHOJI, paBHBIN 2 TO/a.

Yem MeHblie 3HaueHue cyouniekca I1;, Tem Bbllie 3HaUeHIE HHIEKCA YCTOMYMBOrO HoOchepHoro passurus Ind; .

K Ha6J'IIOI[eHHLIM JAaHHBIM, NOMNMAJAONIUX 1O0J MOHUTOPUHI U BJIMAIOIIHUX Ha CHHWIXCHUC I1OKA3aTCJIA Ilt,

OTHOCATCH IOKa3aTcIu U3 d)e[[epanLHoro IJ1aHa CTaTUCTHYCCKUX pa60T:

L4 J_IOJ'IH BHCKT“pI/I‘{CCKOﬁ OHCEPIruu, HpOI/I3BO,Z[I/IMOI71 C HCIIOJIH30BAHMEM BO300OHOBIIIEMBIX HCTOYHHKOB OHEPIruu,

B 0011eM 00beMe IPON3BOJICTBA IEKTPUIECKON SHEPTUH;
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e UNCIEeHHOCTh 3aHATHIX B chepe MAJOro W CPEAHEro HpeNNpPUHUMATENbCTBA, BKIIOYash MHIMBUAYAJIbHBIX
IpeanpuHIMaTeeH;

e VYIenbHBIA BEC MAJBIX MPEANPHUATHH, OCYIIECTBISABIINX HHHOBALIMOHHYIO JIESTEIEHOCTh, B OOLIEM 4YHUCIe
00cIeI0BaHHbIX MaJIbIX MPETPHSTHIH;

e Konu4ecTBO BHICOKOITPOM3BOAUTENBHBIX pa00YHX MECT BO BHEOIOJHDKETHOM CEKTOPE SKOHOMHUKH;

e Jlons BaOBOH /100aBIEHHOW CTOMMOCTH TYPUCTCKOW HMHAYCTPUM B BAJIOBOM PETHOHAIBHOM IPOIYKTE
cyonexra Poccuiickoit @eneparmm;

e up.

Wnpexc npupomocoobpasuoit cpensl 12; paccuursiBaetcs mo Gpopmye:

_ L
2, ===, ®)
] Al
s {'\Jl-‘i'!':t—rfl:] * 100% . @)

rze:

J — mopsiikoBbIi HOMep cyObekTa Poccuiickoii deneparum;

| — IO IKOBBIN HOMEp MOKa3aTelsl aHTPOIIOI¢HHON Harpy3Ku;

T — MCccaeAyeMBbIid IEPUO, PaBHBIN 2 roja.

ﬂﬁl — CpemHEroIOBbIe TEMIIbI POCTa aHTPOMOTCHHOW HArpy3kd j-ro cybbekta Poccuiickoit demepanun 3a
nocyeanue 3 rona;

,{.,;ﬂl — cOpoc 3arpA3HEHHON CTOYHOM BOJIBI HEAOCTATOYHO OYHIIICHHOM;

ﬂ:’i]z — cOpoc 3arpsA3HEHHON CTOYHOI BOJIBI 6€3 OUHCTKH;

ﬂﬂlg — BEBIOPOCH]  3arps3HSIONIMX BELIECTB B aTMOC(EpHBI BO3IyX OT IEPEIBIKHBIX HCTOYHUKOB

(aBTOMOOWMIIEH);
EHL — EBIOPOCHI 3arpsI3HSOLIMX BEIIECTB B aTMOC(EPHBI BO3AYX OT CTAIIMOHAPHBIX HCTOYHUKOB;

,ﬂﬁ],_; — 00pa3oBaHHE OTXO/OB.

YeMm MeHbIIIE 3HaUeHUE cyounekca [2;, Tem BhIlIe 3HaYeHNe MHEKCA YCTOHIMBOrO HoocdepHoro pasputus Ind; .

K Habiro/eHHBIM JaHHBIM, MOMATAOIINX O] MOHHTOPHHT WM BIHSIOIINX Ha CHWKEHHE ToKaszartens I2;
OTHOCSTCS MoKa3aresu u3 deaepaabHOro MIaHa CTATUCTUYECKUX padoT:

e JlecucToCTh TEPPUTOPUH (TEMIIBI IPUPOCTA);

e OTHOIIEHHE TUIONIAAN JIECOBOCCTAHOBIIEHHS M JIECOPA3BEAEHHUs K IJIOIMIAAN BHIPYOIEHHBIX M MOTHOLINX
JIECHBIX HaCaXKJACHUI

e KonugecTBo HaceNeHHs, BOBIEYEHHOT'O B MEPOIIPHUATHS 110 OYUCTKE OEpEeroB BOJHBIX 0OBEKTOB

e MUunekc  ¢usmyeckoro o0beMa  NPUPOJOOXPAHHBIX  PacXoJoB  (OTHOCHUTENBHBIH  I[OKa3aTellb,
XapaKTepu3yoNnii n3MeHeHne (yBEJIMYCHUE, YMEHbIIEHHE) 00beMa MPUPOJOOXPAHHBIX PACXOJOB B OTYETHOM
MEPHO/IE TI0 CPABHEHUIO C TPEBIAYIIUM);

e up.

Unpexc xu3HecnocobHoctr obmectsa 13; paccuursiBaercs mo popmyite:

L-
_ oD
ISt—{T ®xmy ) % 100 %, (5)
rae:
T — oxmmaemas NpoNOIKUTENEHOCTE XKH3HH PU POXKICHNH j-To cyOnekTa Poccuiickoii Deneparmn;
My — o0umit K03 GHUIMEHT pokIaeMocTu s j-ro cyobexta Poccuiickoit deneparum;

t - cpemHeit Bo3pacT HacelleHus j-ro cyobekra Poccuiickoii demeparum.

Yewm Bblllie 3HaueHue cyOuniekca 13;, TeM Bbillie 3HAUEHHE MHIEKCA YCTOWUMBOrO HoochepHoro passurus Ind; .

K Ha6J’l}O}leHHHM JAaHHBIM, TOMMAJAOIIUX IO MOHUTOPHUHI U BJIMAIOMINX HA POCT MMOKA3aTEIIA Iat, OTHOCSATCA
nokasarenn u3 deaepanbHOro MIaHa CTATUCTHYECKHUX padoT:

o  Orkumaemasi MPOJIOJDKUTENBHOCTD 3JJ0POBOM KHU3HH,

e Jlons aeteid U MOJIOACKH B OOIIEH YMCICHHOCTH HACEICHHS,

e CootHouieHre OpaKoB U Pa3BOJIOB,;
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e Koadpouuuments nemorpaduueckoii Harpy3ku (Ha 1000 yenoBek TpyIOCHOCOOHOTO BO3pacTa MPUXOIUTCS

JIUI] HETPYIOCIIOCOOHBIX BO3PACTOR);

e ujp.

WHaeke KpeaTuBHOTo NoTeHnuaia 14, paccuntbiBaercs o Gopmysie:

14, = ==t — x 1009, (6)

rae:

J — mopsKoBRIi HOMep cyOBekTa Poccuiickoit deneparuy;

| — OPSIKOBBIA HOMEP OTPACIH SKOHOMHKH, GOpMUpYIOIIEel BalOBYIO 100aBICHHYIO0 CTOUMOCTB;

VP! — BanoBoii peruoHaibHbli IPOAYKT j-ro cyobekta Poceniickoit Genepaun;

VP!, — BamoBas J00aBleHHas CTOMMOCTh TI0 OTpacisM 3SKOHOMHKHM pazaena M «JlesaTensHocTh

npodeccuoHanbHast, HayqHas U TeXHUIecKas» Ui j-ro cyOobekra Poccuiickoii enepanuy;

VP!, - Banoas no6GaBieHHas CTOMMOCTb Mo paszedy P «OGpa3oBanue» s j-ro cyObekTa Poccuiickoi

denepanun.

Yewm Bblle 3HaUYeHHE cyOuHIeKca 14;, TeM Bblllle 3HauCHHWE HMHJIEKCA YCTOMYHBOrO HOOC(HEPHOTO PasBUTHS

nokasarens Ind;,

K Ha6J'IIOI[eHHI>IM JAaHHBIM, MMONAAAIOIINX IOA MOHHUTOPHUHI M BJIMAKOMIUX HA POCT MHACKCA I"'l't, OTHOCATCA

I10Ka3aTcJiu U3 (I)CﬂepaHLHOFO ImI1aHa CTaTUCTHYCCKHUX pa60T:

e UnciaeHHOCTH CTYACHTOB, O6y‘IaIOH.[I/IXC$[ o nporpamMmmam IOATrOTOBKHU CIICHHUAIMCTOB CPCAHCIO 3BCHA HaA

10 000 yenoBek HaceIEHHUS;

e PocT uncna 3agBOK Ha MATEHTHI HA H300PETCHUS;

Jloist IpoAyKIMY BEICOKOTEXHOIOTMYHBIX U HAYKOEMKHUX OTpaciiedl B BAJJIOBOM PErHOHAIBHOM IIPOAYKTE;
YpOoBEeHb HHHOBALIMOHHOM aKTUBHOCTU OPTaHU3ALIUN;

Jlosst uccnenoBateneii B Bo3pacte 10 39 JieT B 00IIei YHCICHHOCTH POCCHICKUX UCCIICI0BATENCH;

U Jp.

WHuzekc cosuparensHoro oduecrsa 13y paccuntsiaeres mo popmye:

15, = (=) x g, (0 ), (7
rac:
E':t:] — KOS(I)(I)I/ILII/IGHT HCIIOJIB30BaHUA 6IOZ[>KeTa COIIMaJIbHOI'O BpCMCHI/I;
E1p ® - K03((UIMEHT BOBICYEHHOCTH B TPYJOBOW MOTEHIHAI.

WHzaekc co3upaTensHoro odmecrsa 13y mokassiBaeT KA4eCTBO yNPaBIEHHUs UCIIOIL30BAHUEM CYTOYHOTO (OHIA

BPEMEHU U TPYJOBbIM IIOTEHLUAJIOM HACEJICHUS.

Koop(HIMEHT HCMONb30BaHms OIOKeTa coluanbHoro Bpemenn ®(t)  mokassiBaer pacmpenencHue

CBOOOIHOI'O U HEOOXOAUMOro CYyTO4HOTO ()OHIA BpEeMEHH HaceleHus. PaccuuThiBaeTcs 0 pe3yibTaTaM BEIOOPOYHOTO
HaOJII0/ICHUSI UCTIONIb30BaHHS CYTOHYHOTO (POH/Ia BPEMEHH HACENICHUSI.

KyJbTa;

!

=) = T" . (8)

—+

rae:
tl, — cyTouHBIiT POHI HEOGXOIMMOTrO BPEMEHH HACEIICHHS [T j-T0 CybbekTa Poccuiickoit Dexepauun;

tly — cyroumbiii oHI CBOGOIHOrO BpeMEHH HACEIEHHs s j-To cyOnhexTa Poccuiickoii Meaeparii.

B cytounsrii ¢poHI HEOOXOAUMOTO BPEMEHH HACEIICHHS BKJIIOUECHBI 3aTPaThl BpEMEHH Ha:

- 3aHATOCTD U CBA3aHHBIE C HEH BUABI ICATCIIBHOCTH,

- IPOM3BOJICTBO TOBAPOB Ui COOCTBEHHOTO KOHEYHOT'O UCIIOIb30BAHMS;

- JIMYHYIO TUTHEHY U YXOJI 32 CO0OI;

- OKa3aHHUuEC HEOIIJIAaYNBACMBIX 6I)ITOBBIX YCIyT 4i€eHaM HOMOXOSHﬁCTBa " CCMbH,

- OKa3aHUE HEOIUIAYMBACMEIX YCIYT MO YXOJy 32 WICHAMH JIOMOXO035HCTBa U CEMBH;

- HEOIUIAYHWBACMBIN TPYJ BOJIOHTEPOB, CTAXKEPOB U IPYTHE BUIBI HEOIUTAYMBACMOM TPYIOBOU ACATCIEHOCTH;
- oOydeHwue.

B cytounsrii ¢poHI cBOOOIHOTO BPEMEHN HACEICHUS BKJIIOYCHBI 3aTPAThl BPEMEHU:
- o0meHne ¥ B3aMMOACHUCTBHE C JIOJBMH, yJacTHe B OOIIECTBEHHOW XM3HM M OTIPABJICHUE PEIIUTHO3HOTO

- KYJIBTYpHBIE MEPOIPHUATHS, IOCYT, CPEACTBA MacCOBOH MH(OPMALIMH U 3aHSITHS CIIOPTOM.
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KO3(1)(1)I/IIII/ICHT BOBJICUCHHOCTHU B prHOBOﬁ IoTCHOMall E]P {t:' IIOKa3bIBACT prﬂOBOﬁ noreHuuali, KOTOpLIﬁ

3a/1efiCTBOBAaH B 9KOHOMHKE PETrHoHa B ()OpME 3aHATOCTH.

L |
MY, (Bt 4

E]P ':t;] = (9)

M) (thsctay
rze:

M1, (f) — 9HCIEHHOCTh 3aHATOTO B SKOHOMHKE HACENeHHS B Bospacte 15-72 1eT mis j-ro cyGbekTa
Poccuiickoit ®eaepaiuu, MITH. Yedl.;

M (t) — uncnenHoCTh HaceneHus B Bospacte 15-72 1et am j-ro cy6bekra Poccuiickoit deeparim, MIIH. 9ell.;

ty3 — ycTaHOBIEHHOE KOJMYECTBO paboyero BpeMEHH Ha CPEJHECTATUCTUYECKOro pabOTHHKA IIpH
MATUIHCBHOMN paboueii Hesene u 8-yacoBoM pabouem nue (40-yacoBoii pabodeii Heaene) B TOJ, 4.

t],_lg — KOJHMYECTBO (PaKkTHUECKH OTpabOTaHHOTO BPEMEHHM Ha pabouyMx MecTax B roj Ui j-TO CyOBEeKTa
Poccuiickoit ®eneparuu, 4. (rox).

VcrounnkoM HOpMaTuMBHOI 0a3pl pacdyeTa TPYJOBOTO MOTECHIMANA BBICTYNAOT CICAYIOIINAE JOKYMEHTHI:
npuka3 DenepanbHON CITyKOBI TOCYOapCTBeHHOW cTaTUCTUKH OT 29 ceHTI0ps 2017 1. N 647 «O0 yTBep)IeHUU
METONUKHM pacyeTra OajaHca TPYHOBBIX pPECYpCcOB M OIEHKH 3arpaT Tpynda»; npuka3 dDemepanbHOH CiryKObI
rocymapcTBeHHON cratucTHKU oT 31 mekabpst 2015 1. N 680 «O0 yTBepkIaeHHH O(UIUATBHONH CTaTHCTUYECKOM
METOJOJIOTHH (HOPMUPOBAHUS CHCTEMBI IIOKA3aTENCH TPYAOBOH AEATEIBHOCTH, 3aHATOCTH W HEIOWCIIOJIB30BAHUS
paboueii critbl, peKOMEHIOBaHHBIX 19-0i1 MexxayHaponHOW KOH(EepeHIHeH CTAaTHCTHKOB TPYAay.

Yem BbIlIe 3HAYCHHE CyOmHAekca 13;, TeM BbIlIe 3HAYCHHE MHACKCA YCTONYMBOTO HOOC(EPHOTO pa3BUTHS
nokasarens Ind;,

K Ha0J110IeHHBIM [aHHBIM, HONAJAI0IHMX [10/] MOHMTOPHHT U BIHUSIONIMX HA POCT mokaszatens 13, oTHOCATCS
nokaszarenu n3 denepanbHOrO MIaHa CTATUCTUYECKUX paldoT:

e VYpoBeHb 3aHATOCTH HACEJICHUS B TPYAOCIIOCOOHOM BO3pacTe;

e KonuyecTBo (01151) rpakJjaH, BEAYIIUX 310POBbI 00pa3 KHU3HU;

e Jlons rpaxaaH, CHCTEMAaTHYECKH 3aHUMAIONINXCST (PU3MUECKOI KyJIbTYpOH U CIIOPTOM;

e UYycno y4acTHHKOB KyJIbTYypHO-TIPOCBETUTENBCKUX IPOrPaMM JUISl IIKOJIHHUKOB (B KOHTEKCTE OTHOILICHUS
K 9HCIY IIKOJBEHUKOB | (WJIH) AeTel U MOJIOICKN);

e Po3HMYHBIC TPOIAKHU ATKOTOJIHLHOHM MPOIYKINH Ha AYITy HaCEICHHS;

Joust rpaxkaH, 3aHUMAIOMINXCS I0OPOBOJILUECKOH (BOJIOHTEPCKON) NEITEIbHOCTHIO;
KonndecTBo 00BEKTOB IKOJIOTO-TIPOCBETUTEIBCKON M TyPUCTUIECKOH JIEeATETbHOCTH;
KonmuectBo nocerureneil 00bEKTOB AKOJIOT0-MPOCBETUTENLCKON U TYPUCTHUECKOH eI TEIbHOCTH;

U Jp.

dopmyna pacyéTa:

IZR[11+12+I3+I4+15]

|, - HaeKc skonornaaumm
e OKOHOMWUKM

2 nepos
o et

KonuHecTBerHbit
o ) .
a0 I, - MHAEKC NPMPOAOCO0BPa3HON

Cactopa ~ cpefsl

I3 - 'HAEKC XM3HecnocobHOCTU
obuectea

|, - HAEeKc kpeaTBHOrO
noteHuuana

Ownzaewan

s - HAEKC coauaaTensHoro
obluectsa

KuswecnocobHocTs obwecT™?

- CyMMa MEC PE2LOHE 8 CUCKAX, PAHKUPOSaHHBIX 110 KaXAOMY U3 NFIMU UHAEKCOS
Puc. 4. Cmpyxmypa noxaszameneii unoexca ycmouuugo20 HoochepHo2o pa3eumus

YuncneHHoe 3HaYeHNE KaXI0r0 cyOMHIeKca HopMupyetes 1o mkaie ot 0 1o 1 mo gpopmyie:
a) MIPH yCIIOBUH TTOJIOKUTEITFHOTO BKJIaa (4eM OoIbIe 3HaUYeHHe, TEM JIydIlie):

_ (IN] — IN™my

INF [ (I max _ g miny

(10)

6) IIpy YCJIOBUH OTPHULATCIBHOT'O BKJIaJa (‘ICM MCHBIIC 3HAYCHUEC, TCM nque):
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_ {{mr;’ — INFR)

" _ ]
H"rr =1 I,-"{mrrmnx _ Ln‘rrmm }:]

11

rue:
L"‘v.frjE- HOpMHUpOBaHHOE 3HaueHre N-ro uHgekca s j-ro cyobekra Poccuiickoit ®epepanuu (N =1, 2, 3, 4, 5);

H‘JE{ — tekymiee 3Hadenue N-ro uHaekca s j-ro cyobekra Poccuiickoit @enepanuu (N =1, 2, 3, 4, 5);

IN™" _ \ipanManbHoe 3Hauenne N-ro mHuekca cpeau uccnenyeMbix cyobekroB Poccuiickoin @enepaunu (N
=1,2,3,4,5),

IN™* _ makcumanbHoe 3Haduenne N-ro uHaeKca cpeu MccieayeMbix cyobektos Poccuiickoit deneparmnu (N
=1,2,3,4,5).

j — mopsiakoBeIi HOMep cyObekTa Poccuiickoit deneparuy;

t — oryeTHBIN rox.

IIpoBenem anpoOaIyio U MOCTPONM PEUTHHT PETHOHOB Ha puMepe cyobekToB Poccuiickoit @eneparim.
Jannbie s pacuéra wHAEKca B3ATH 3a nepuon ¢ 2019 mo 2021 rof, 9To MO3BOIMIO HAOIIONATh TUHAMUKY
W3MEHEeHHS TIOKa3aTelel Ha MPOTsHKEHIH HECKOJIBKUX JIET.

Pe3yabTaThl anpodanuu

B kauecTBe mpuMmepa aHanmM3a MHJIEKCAa YCTOHYMBOro HoocepHoro passutusi (C BbIABICHHUEM OanaHca /
nucOanaHca B JUHAMHUKE) PACCMOTPHM PE3YJIbTaThl PACUETOB TAKOI'O perroHa Kak PecryOnuky Antaii (Tadu. 1).

Hupexce xooru3anun 3x0HOMUKH paBeH 91,08. Cpenare apu)METHYSCKHE TEMITBI pOCTa YHEPTOSMKOCTH
BPII 3a 3 rozma (2019-2021) B pernone otpuuateibhbie. CpenHee 3HaueHue unaexkca — 94,33,

Hupexc mpupoaocoodpasnoii cpeasl paser 112,35. 3a 2021 rox Temmbl pocTta BEIOPOCOB B OKPYKAIOIIYIO
cpeny B pernone Bbipociu Ha 12%. Cpennee 3Hauenue nnnexca — 109,31,

HNnpexce xusHecnocodOHocTn obmecrBa paseH 404,84. B peruoHe BbICOKas MPOAODKUTEIBHOCTh JKM3HH U
poxmaemocts. CpeiHee 3HaUeHHE HHIIeKca — 266,33.

NHpexe kpeaTruBHOro mnoreHumana paseH 9,36. B cocraBe BPII pernmona BbeicOkas nois HaydHOU
ZIesITEeNFHOCTH U 0Opa3oBanus. CpeaHee 3HaueHNe HHIekca — 6,05.

HNupeke co3umaTesbHOTO o0miecTBa paseH 8,82. B pernoHe HEBBICOKHH KOI(PQPHUIIMECHT BOBJICUCHHOCTH
HaceleHHs B TPYIOBOIl MOTEHIMAN U HEOOJIBIIOE KOIUYECTBO CBOOOIHOTO BpeMeHH y HaceneHus. CpenHee 3HaYCHUE
naaexca — 10,71,

JlenecTkoBasi nuarpaMMa aHaiu3a peruoHa (puc. 5) oToOpa)kaeT HampaBieHUs Pa3BUTHsI PECIYOJIMKH 10
YKa3aHHBIM HHIEKCaM.

Mupekc
3KOMOTU3aLUK
2KOHOMMEKM (14)

1,00
0,90
0,80
0,70
0,60
0,50
0,40
0,30
0,20
0,10 (1)
0,00

MHAEeKe coznaaTensHoro
obuwecrsa(lg) NMHpexc
npuvpogocoobpa

3HOW cpenbl

MHaeKc kpeaTUBHOIo MHuaekc
noteHymana (l,) Mu3HecnocobHoCTH
obuwectea(l;)

Puc. 5. Jlenecmkogas ouaspamma cybundexcos na npumepe Pecnybnuku Anmail
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Tabnuya 1
3uavenus cyounaexcon Pecny0smnku Auraii Ha 2021 roa
Cybunnexc | | | | |
1 2 3 4 5
Mecro na 2021 rox (6aswur) 18 67 4 7 83

,Z[J'DI CpaBHCHUA PE3YJIbTATOB, paCCMOTPUM PHUCYHOK 6 C aHAJOTHYHBIM aHAJIU30M Ha npuMmepe KpraHHHCKOIZ
obmacti. MoKHO 3aMCTHUTh, YTO MHIACKC an/Ipo,uocoo6pa3Hoﬁ CpEabl ABJISACTCA Hanboiee Pa3BUTHIM Y oboux PETrUOHOB,
HO KpraHI/IHCKaH 001acTh MEHEe pa3BUTa B HAIPABJICHUAX KPEATUBHOI'O IMOTCHIIMAJIA U JKU3HECTTOCOOHOCTH 06HleCTBa.

KypraHckaa obnactb

1
1,00

0,80

0,60

Puc. 6. Jlenecmkogas ouaspamma cybundexcos Ha npumepe Kypeanunckoil oonacmu

Ilo pesynpTaTaM pacdy€ToB HHAEKCAa YCTOHYMBOTO HoochepHoro paszsutust 3a 2021 rom, perdHoHBI
crpynnupoBanbl B 8 kiactepoB. IlepBble 4 kiacTepa OTMEUYEHBI KaK PETHOHBI C TEHJCHIMEW K YCTOMYHUBOMY
HOOC(hEepHOMY pa3BHTHIO, Korza cieaymoonpe 4 kiactepa 0003Ha4Y€Hbl KaK PErHOHBbI C TEHJISHIUEH OT yCTOHYMBOTO
HOOC(EPHOTO PA3BUTHSI.

Ton-10 pernoHOB MO MHIEKCY YCTOHYMBOTr0 HOOC(HEPHOTO Pa3BUTHS Pa3JesieHbl Ha 2 KilacTepa ¢ HanOobIIei
TEHJICHIIMEH K YCTOHIMBOMY HOOC(hepHOMY pa3BUTHIO. [laHHBIC IO PEHTHHTY OTOOpaKeHBI B TabuuIe 2.

Tabauya 2
Ton-10 JuaepoB MHAEKCA YCTOHYUBOIr0 HOOCGEpPHOro pa3BuTHs peruoHoB 3a 2021 roa

Cy0nekt PO bamt unnekca YHP MecTto
Yeyenckas PeciyOnrka 123 1
KapauaeBo-Uepkecckas Pecnybimka 124 2

r. Cankr-IletepOypr 134 3
YensOunckas 001acTh 136 4

Kamuartckuii kpait 147 5

MypmaHckast 001acTh 148 6

Camapckast 00sacTb 149 7

Amypckas 001acTb 151 8

Kypckast 061acth 155 9
Hmxeropoackast 06acTb 155 9

PecnyOiauka MHrymerus 161 10
Kabapauno-bankapckas PecriyOmmka 161 10

Adraiickuii kpait 161 10

B rpymmy Tom-10 oTcTarommx permoHOB IO HMHACKCY YCTOHUMBOro HoocdepHoro passutus Boumumd 10
pPETHOHOB. 6-8 KilacTepbl PETHOHOB MMEIOT PEruoHBl u3 Tom-10 oTcrarommx pernoHOB. JlaHHBIE MO 3TOH Tpymme

oToOpakeHs! B Tabmuie 3.
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Tabnuya 3
Ton-10 oTcTalOUIUX PerHOHOB MHAEKCA YCTOHYMBOr0 HOOC(epHOTro pa3BUTHS
CyOnext PO Bbann nanexkca YHP Mecto
Wpkytckas 061acTh 271 53
PocroBckas 061acTh 272 54
Pecniy6nnka Caxa (Skytust) 280 55
HoBsropockast o6acth 283 56
Bpsirckas o6nacTb 284 57
SlpocnaBckas obnacth 284 57
r. CeBacTonois 291 58
Kocrpomckas 061acTpb 315 59
Bousrorpaackast 001acth 323 60
JlenuHrpazackas 00J1acTh 337 61

Jloruka pasneneHus perioHOB B KJIACTEPhI 3aKIII0YaeTCs B pa3AelIeHUN HX 110 AHANa30HaM, XapaKTepU3yIOIIM
CJIOKHMBILYIOCS TEHICHIIHIO:

e PeruoHsl C TOJIOKHUTENFHOH AWHAMUKOW (B CTOpOHY ycroWunmBoro HoocdepHoro passurusi) — 1-4
KJIacTepHl;

e PeruoHsl ¢ oTpHLATENbHOW AWHAMUKOW (B CTOPOHY OT YCTOWYMBOrO HOooc(epHOro passurusi) — 5-8
KJIacTepHl.

IIpoananusuposanubie cyObekTsl Poccuiickoit depeparin UMEIOT OOIBIINE PA3PHIBEI B YHCICHHOM 3HAYCHUN
MHJIEKCA yCTOHYMBOTr0 Hooc(epHoro passurusa. Hampumep, Koctpomckas, Bonrorpanckas u Jlenunrpanckas oomactu
HMEIOT pa3peIB Ooiee, ueM B 20 IMyHKTOB.

B nemsx Bu3yanusanuy pe3ysibTaToB OCYIIECTBICHO KIACTEPHOE PACHIPE/ICNICHHE PETHOHOB Ha KapTe (puc. 7).

PacnpepgeneHue perMoHoB no 8 Knacrepam

K/IACTEPbI

HOBAR 3EMAA

Mar

on AV Koc anan

nep.
HPBIM sonr UM Tiom

new

XaK
coc AnK
wr o TBA

Puc. 7. Pacnpedenenue pecuonos no 8 Kiacmepam uHoekca ycmouuueozo Hoocgheprozo pazsumus (2021 200)

B mepByto rpymmy (1-4 xmactepsl) Bomuio 49 permoHoOB, W MX CpeAHHN Oain HMHIEKCa YCTOWYHBOTO
Hooc(hepHOTO pa3BuTHs coctaBui 185,5 6ammoB. B Hell ObIITM OTMEYEHBI CIEAYIONTUE TCHICHIUH:

e BrIcoKast 3KOJIOTHUIHOCTb;
Bricokuil ypoBeHb JKU3HU HACEJICHUS;
Yucras npupoaa;
Berlcokuii uenoBeueckuil moTeHIMA;
Co3ugarensHoe 00IIeCTBO.

Bo Bropyro rpynmy (5 — 8 kinactepsl) Bouun 34 pernona co cpequnm 6aminom uaaekca YHP B 260,1 6amn. B
Heid OBUTH BBIJIETICHBI COIYTCTBYIOIINE TECH ICHIIUH:

e AKTUBHOE 3arpsi3HEHHE OKPY>KaIOILIeH Cpebl;

e Bricokas yOBIIb HaCENCHHUS;
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e MuHKMMaJIbHBINA YEJIOBEUECKHI ITOTCHIIMA,
e Huskuii ypoBeHb )XU3HH HACETICHMUSI.

BriBoabI 1 00Cy:K/I€eHHE Pe3yIbTATOB

HyXHO OTMETHTb, YTO MHJAEKC YCTOHYMBOTO HOOC(EPHOrO Pa3BUTHI MMEET PsiJ OCOOCHHOCTEH: HUCIIONB3yeT
TEMITOPAJILHBIA MOJXO0J, T.€. YUUTHIBAET CKOPOCTh SKOHOMHYECKHX, SKOJOTHYECKUX M COLMAIbHBIX MPOLECCOB, a HE
TOJIEKO aOCONIOTHBIC 3HAUCHHMS ITOKa3aTeNeil; 3a1aeT TeHACHIMN COXPAaHEHHs IPHUPOIBI M BO3MOXKHOCTEH OHochepsl;
OTCIIeXKHBAET MOTPEOIICHUE PECYPCOB MPONOPIIHOHAIBHO UX IIPOU3BOACTBY.

PesynbTaThl paboTHl MO3BOJIAIOT YBHAETh NHHAMHUKY B Pa3BUTHH PETMOHOB HAa OCHOBE pPacyeToB HHAEKCA
ycroitunBoro HoocdepHoro pazutus 3a 2019-2021 roxsr (Tabmuma 4).

Tabauya 4
JlMHAMMKA pacnpeneeHus] MeCT pernoHoB-1uaAepoB ¢ 2019 no 2021 rogsl
Peruon Mecro B peiitunre B 2019 | Mecro B pelituare B | Mecto B peiitunre B | JlMuHaMuKa MecT
I. 2020 r. 2021 r. 3a 3 roza

UeueHckas pecryOimka 1 4 1 0

YensOuHckast 00J1acTh 39 30 4 -35

Camapckast 0671acTh 22 7 7 -15
Hwkeropoackast 06i1acts | 8 9 10 +2

Anralickuii kpait 46 31 13 -33
KapauaeBo-Uepkecus 3 3 2 -1

Kamuarckuii kpait 31 21 5 -26

Awmypckas 061acTph 21 8 8 -13

Pecniy6ika Muryerns 2 14 11 +9

r. Cankr-IletepOypr 6 6 3 -3

MypmaHckas 061acTb 9 13 6 -3

Kypckast 061acts 52 25 9 -43
KabapauHo-Bankapust 10 1 12 +2

IIpoBeneHHBIN aHaNN3 TOKa3aj, YTO PETHOHBI, COXPAaHUBIIHE 3KOJOTHYECKYI0 YCTOMYMBOCTH U HMMEIOIINE
BBICOKHE JieMOorpad)nuecKye MoKa3aTeily, HAUMHAIOT JOTOHITh PErMOHBI C BRICOKMMH SKOHOMUYECKHUMH TTOKA3aTelisim,
HO YIIyCKaIOLIMMH BOIPOCHI 3KOJIOTHHU U JeMorpaduu. [loaToMy B MHIEKCE B KiacTep perdoHoB-nmuaepoB 3a 2021 rox
MOMaIatoT MOMHUMO camMoJIocTaTouHbiXx CBepiuioBckoit obmactu, Cankt-IlerepOypra, Hmkeropoackoit o6mactu, Takue
peruoHsl, kak YeueHckas PecnyOnmuka, KapauaeBo-Uepkecckas pecmyOnuka, Kamuarckuit kpait, AMypckast 001acTsb 1
np. Torma kak Takme perwoHsl, kak JleHWHrpajckas oOmactb, Bosrorpaickas ob6mactb, SIpocnaBckast 00iacTp,
PocroBckast obsacTe 1 p. B 00IIEM peHTHHTE OKa3alich B TPYIIE peTHOHOB-ayTcaiinepos. T.e. HECMOTpPs HA TO, YTO
10 psioy HOKa3aTelel AaHHbIe CyOBeKThl Poccum MOTyT OBITH B cepellHEe, HO B MHTETPAILHOM HMCUHCICHHH 33 CUET
COIIOCTaBUMOCTH JAHHBIX OHHM OKA3aJINCh B KOHIIE CIHCKa. UTO TOBOPUT O HEOOXOIMMOCTH OOpaTUTh BHHMaHHE Ha
cOaaHCHPOBAaHHOCTD HKOJIOTO-COIIMO-9KOHOMUYECKHX MPOIIECCOB B JTAHHBIX PErHOHAX.

Takum o6pa3oM, Ha OCHOBE MPE/ICTABICHHBIX METOAUK U PE3yJIbTATOB UX MPUMEHEHHS, MOXHO 3asBHTb, UYTO
HCCIICIOBAaHUE TPEJACTABISCT KOMIUIEKCHBIH B3IV Ha COQJaHCHPOBAHHOCTH 3KOJOT0-COINO-IKOHOMHYECKHX
IIPOIIECCOB; HOBOE HAYYHO-METOJMUECKOE 0OecleueHre IKOJIOIrMIeCKOr0 MOHUTOPHHTA, PACCMAaTPUBAEMOTO B CHCTEME
KHU3HECSTETbHOCTH PETHOHA, KOMIUIEKCHO OTpaKaroIei MoTpeOHOCTH M BO3MOXKHOCTH PETHOHAIIBHOTO PAa3BUTHS.

IIpumeyanus

! CucTeMbl OHMCHIBAIOTCSA C MOMOILBIO TPEX IEMEHTOB: YCHIHBAOIIAsS OOPATHAS CBA3b (UETHOE UMCIO OTPHIATETbHBIX
CBsI3€ll B IIMKJIE), YPaBHOBEIINBAIOIIAsl OOpaTHAS CBS3b (HEYETHOE YHCIIO OTPUIIATENFHBIX CBA3EH B IIUKIIE) U 3aJJCPIKKH.

% Hanpumep, Hayussie paGotst Llnakosa A.H. [12], Tykkemns W.JL. [16] u mpyrux.

® CinoKHAs CHCTEMa — 3TO OTKPHITAs MHOTOYPOBHEBAS CHCTEMA, COCTOSHIE KOTOPOH MOXKET GbITh OIMCAHO MHOXKECTBOM
Pa3HOBECHBIX KPUTEPHUEB, ITEMEHTHI KOTOPOI OTJIMYAIOTCS PA3HOPOTHOCTHIO.

4 C.A. Tlogomuuckwuii (1880 r.), ILT. Kysnenos (1968 r.), A.E. Ilerpos (1998 r.), B.E. bonasmakos (2000 r.).

% OGo6IeHHBI KOY(P(HUIMEHT COBEPLICHCTBA TEXHONOTHH — 5T0 0606meHHb KIIJ TeXHOIOrHYECKHX CHCTEM HIIM
cpenHUH KO(G(UIMEHT MOJE3HOr0 NCHWCTBUS MAIIMH M MEXaHM3MOB, COOTBETCTBYIOIIAS TEXHHYECKOW CKOPOCTH BBIMYyCKa
npoaykuuu. Pacdersl mokaszand, 4To 00O0OIICHHBIH KO3()(GHUIMEHT COBEpIICHCTBA TEXHOJOTWII B NPOHM3BOJICTBE TOILIMBA H
JNIEKTPOIHEPTHH (U1 MAIIMH U TEXHOJIOTHUYECKHX MPOIeccoB) HaxoauTces B nuanasone 0,25 — 0,28 u 0,8 — 0,95 cooTBeTCTBEHHO.
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Abstract. The article is devoted to a systematic analysis and development of a new scientific and
methodological approach that reflects the balance of regional development, processes and phenomena in the social and
natural environment (biosphere) arising as a result of the life of society, close and distant consequences for the
development of the region. The focus of the study is on scientific and methodological support for the design of the
development of the region, based on the interdisciplinary relationships of nature, society and man. The aim of the work
is to develop a tool for a comprehensive assessment of the life of society, reflecting the balance, shortcomings and
opportunities for regional development, as well as its testing with examples. Conceptualization of the subject for the
first time is based on the theory of the domestic scientific school on the laws of development of P.G. Kuznetsova, B.E.
Bolshakova, O.L. Kuznetsova. The work considers the region as a system of ecological-socio-economic relations, where
the elements of the system (sociobiotechnospheres) entering into relations are man and society (anthroposphere and
sociosphere), economy (technosphere) and the environment (biosphere). It is shown that the interactions of elements
occur through certain patterns based on the transformation of energy flows. On this basis, four subindexes have been
developed to monitor the balance of regional development, assess human and social interactions, the economy and the
natural environment, which, in turn, are part of the integrated index of sustainable noospheric development. New
monitoring tools — subindexes — include: an index of greening the economy, an index of a nature-like environment, an
index of vitality and a creative society. The index of greening the economy takes into account the average rate of
decline in the energy intensity of GRP regions. The environmental index takes into account the average rate of
reduction of anthropogenic load on the natural environment, calculated on the basis of environmental indicators of the
impact on the biosphere (water, air, waste). The index of the viability of society is based on statistical indicators that
take into account the average age of the population, average life expectancy and fertility in the region. The Creative
Society Index characterizes the scientific and educational potential of the region, calculated on the basis of statistical
indicators of the scientific and educational sector of the economy. The creative society index is associated with
statistical indicators of creative development and self-realization of the population. The paper presents approbation -
the results of assessing the index of sustainable noospheric development developed by the authors on the example of the
constituent entities of the Russian Federation. The index comprehensively reflects the economic, demographic,
environmental and social situation in the regions. Based on the results of collecting and processing data according to
the proposed methods, analyzing the results of calculations of subindexes and the index, trends in the regions were
identified, eight regional clusters were identified, taking into account balances and imbalances in the interaction of
nature, society and humans. The study presents a comprehensive view of the balance of ecological and socio-economic
processes; new scientific and methodological support for environmental monitoring considered in the regional life
system, reflecting the needs and possibilities of regional development.

Keywords: sustainable noospheric development, system-energy approach, interconnection of nature, society
and man, interdisciplinary methods, index of sustainable noospheric development.
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B.T. Typcynos, noxrop ¢unocopuu (PhD) no ¢punocodckum
HayKaM, HayJHBII COTPYIHHUK
MexnyHapoaHblii HayqHO-UccnenoBaTeasckuil nentp Umam byxapu
pu Kaburere MunnctpoB PecrryOnmkn Y30exuctan

Annomayus. B cmamve na npumepe Hcusnu u meopuecmed
Anuwepa Hasou packpwleaiomesi KOHCMPYKMUGHbIE 0COOEHHOCHU
CUHepeemuuecko20 ApuHyuna ciyuatnocmu. B uacmuocmu, mom
daxm, umo OyOywui nosm poouncs 8 cembe 00pPA306AHHO20
060PYOB020  UYUHOBHUKA, 3ANONCUNL  OCHOBY OISl NOAVUEHUS UM
xopowezo obpazosanus. Ilpebviganue 6 Kpysy YUEHbIX U NOIMOE C IOHLIX Jem NPUGUSAN0 CMpemieHue K
xyooacecmeeHHomy meopuecmsy. OH YUULC 6 MeOpecax KPYNHbIX HAYUHBIX U KVIbMYPHbIX YEHMPAX CE0e20 8PEMEHU,
makux kax Iepam, Mewxeo u Camaprano. Ilodobnvie crayuaiinocmu, npousoweouiue 8 HCUsHu NOIMd, GHECAU
21y6oKUe KAYeCMEEHHbIe USMEHEHUS. 8 €20 OYXOGHOe PA3GUMuUU U AGUAUCH DeUAloWuM (HaKmopom 6 CMaHO8AeHUU
8EIUKO20 NOIMA U 20CYOAPCMEEHHO20 OCAMEIIA.

Knrouesvle cnosa: cunepeemuxa, npunyun CIy4auHoCmu, ammpaxkmop, Quykmyayus, 6udyprayusi.

Macmitab ¥ CIOXHOCTh CYIIECTBYIOIIMX IPHUPOAHBIX U COLMANBHBIX SIBICHHH TOBBIIIAIOT BAXXHOCTh
cIy4aiiHOCTH B KadecTBe uiocodckoit kateropuu [7, ¢. 23]. CuHepreTHKa MPH3HACT CIYYAHHOCTH OHUM U3 TJIABHBIX
HampasiIeHul pa3BuTus. [IoHATHS O CIy4alfHOCTH CIIyXaT JUId ONpeNeNeHUs TAKMX BaKHBIX acleKTOB, KaK BHYTPEHHISA
CTPYKTYpa, AEATENbHOCTh, JABMXKYINAs CHJIA, IIeJIb M TOBEICHHE CJIO0XHBIX OPraHM30BaHHBIX cucTeM. COrjacHo
CHUHEpTeTHKe, H3MEHEHUS B CUCTEME MOTYT MPOUCXOAUTH HE TOJIBKO MOJ JSHCTBUEM BHEIIHUX CHII, HO U B Pe3yibTaTe
BHYTPEHHEH JIMHAaMUYECKOM aKTUBHOCTH B Heil. IIpu 3TOM INO3HABaTENIbHBII MPOLECC HANPABISETCS OT U3Y4YECHHUS
CIly4aHOCTH K OIIPEAEICHHI0O HEOOXOAMMOCTH, YTO CO3/1aeT HOBBIE BO3MOXHOCTH aJaNTallid 4elIOBeKa K
OKpYyXarollel cpene.

CuHepreTrnka Ba)KHa KaK METOJ HOBOW Hay4dHOH WHTEpIIpETaluy MOJYYSHHBIX 3HAHWH, MO3BOJISIOMIMNI ITO-
HOBOMY B3IVIIHYTh Ha M3MEHEHUs, MPOHCXOAsAIINe B 4yesioBeke 1 obmecTBe. COracHO SBICHHIO CHHEPIeTHYECKOTO
JMHAMHYECKOTO Xaoca, HeOOJbIIMe CiTydaifHple KOleOaHusl W He3HauuTesbHble 3(Q(eKTh, BO3HUKAIOIINE Ha OCHOBE
CaMOOpraHW3allid B CHUCTEME, HaXOJSIIEHCs] B COCTOSHHM BHYTPEHHEH HeCTaOMIBLHOCTH, MOTYT MMETh CEephEe3HbIE
MIOCIIEAICTBUS B OyAyIIeM.

CoriacHO CHHEPreTHKe, CIy4aHOCTH UTPAIOT KOHCTPYKTHBHYIO POJIb B HEYPAaBHOBEIICHHBIX, HECTAOMIIBHBIX,
HEYCTOWYMBBIX CHCTEMax M OTKPBIBAIOT €€ HEHW3BECTHhIE CTOPOHBL. DBHemHee ciydaifHoe BO3ACHCTBHE Ha
HECTaOMIbHYIO, HEYPABHOBEIIEHHYIO CUCTEMY IIPUBOAUT K BOSHHKHOBEHHIO COBEPIICHHO HOBOW cucTeMsbl. IlosBieHne
KHU3HM Ha 3eMIie SIBJIETCS TaKXkKe Pe3yIbTaTOM KOHCTPYKTHBHOTO ACUCTBHS CITy4aifHOCTH.

B cuHeprermueckux cucreMax CIy4alHOCTh HE CUMTAETCS NPEXOISIIMM M BHEUIHUM SBICHHEM, a CIIYXKHT
(hakTOpOM, NPUBOAAIIMM K CO3AAHMIO M PA3BUTHIO HOBOM CHCTEMBI M CO3JAIOIIMM HOBOE KadyecTBO. B pasButhm
CHCTEMBbI UTPAIOT BaJKHYIO POJIb CIIy4aifHOCTH, YeM HEOOXOIMMOCTH, N HECTAOMIBHOCTH, YeM IocTosHCTBa. CirydaiiHoe
OTKJIOHEHUE CUCTEMBI OT PABHOBECHS MPHUBOAUT K COBEPIIEHHO HOBOM YCTOHUMBOU CTPYKTYpE.

CiyualiHOCTh ONpeJelsieT BO3MOXKHOCTD JABHKEHUS 10 TPACKTOPHUSIM Pa3BUTHS HOCPEACTBOM (DIIyKTyalHi.
VIMeHHO cityqaliHOCTB OIpenernsieT, Kak OyneT (opMHpOBaThCsS CTPYKTypa B Cllydae HEyCTOWYHMBOCTH U (UIYKTyalluH
BONIM3K OmypKannu, TOYKH BETBIEHUS mpouecca. [103ToMy cuHepreTHka sSICHO MOKa3BIBAET, YTO CIyYalHOCTH — 3TO
TBOpYECKast, KOHCTPYKTHBHAs, OYCHb MPOAYKTHBHAS OCHOBA, CIIy’Kallas CO3IaHUI0 MaTepru U3 xaoca [2, . 134].

To, 4TO #ABIsETCA COBHAJCHHEM B OJHUX OTHOIICHHSX, MOXET OBITh HEOOXOAMMOCTBIO B JAPYTHX.
CiydaliHOCTh HAXOAWTCS B JHUAJCKTHYECKOW CBSI3M ¢ HEoOXoauMmocThio. China HEoOXOJUMOCTH 3aKJII0vaeTcs B €e
JIETUTIMHOCTH, a €€ OCHOBa B €€ CyIIeCTBOBAaHMHM. HeoOXOIMMOCTh BO3HMKAEeT HE M3 BHEUTHWX CHJ W OTHOIICHHH
BEIlIeH, a U3 UX BHYTPEHHUX B3aUMOJIEHCTBUI.

Cny4allHOCTb OLIEHUBAETCS KaK KaTeropus 3HAa4MMOCTH, COIJIACHO CHHepreTudeckoid Mertoponoruu. Ha
NEpPBBIM B3MNIAJ CIy4daiHble WU3MEHEHUS BHYTPU CHUCTEMBI KaXKyTCsl HE3HAYUTEIbHBIMM, HO Ha CaMOM Jelle 3TU
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CllyyaiHble SIBJIEHUs IIOCTEICHHO pa3MbIBAIOT CHUCTEMY M MpOSBISIIOT B HEil KauecTBEHHble M3MeHeHus. [loatomy
CITy4aifHOCTH BBICTYIIAIOT B CHHEPIeTHKE KaK IMMAaHCHTHBII MPU3HAK HeNTMHEeHHOTO Mupa [2, C. 49].

B >xu3Hu u TBOpuecTBe Benmukoro moita Amumepa Hasom (1441-1501) nposiBisieTcss 3aKOH CHHEPTeTHKH
«HEOOXOMMOCTH B CityyaiHocTH». Poxnenne Anumepa B 1441 rony B ['epare, cromnuie napcTBa THUMYpPUAOB, OJHOM
U3 KPYNMHEWNIMX HAayYHO-KYJIBTYpPHBIX LEHTPOB CBOEr0 BPEMEHH, B JOME HMHTEJUICKTYaJbHOTO YHHOBHHMKA JBOpPLA
I'msacunnuna Myxammana-mimaqmero baxamypa Ttakxke sBISeTCS yHUKaJIBHBIM COBHajgeHueM. bnaromapst sTomy
COBMAICHUIO OyIYIIHUN TIOAT B AETCTBE UMEN HEOOXOUMBIC YCIIOBUS, YTOOBI IMOTy9aTh XOpoliee 00pa3oBaHue.

Iocne cmeptu Illaxpyxa-mup3sl (1377-1447) B 1447 romy cpeay TUMYPUACKUX HACJIEAHHUKOB Hadaaach
0opnba 3a mpectoit. M3-3a momuTrueckux OecropsinkoB B ['epate cembst Anmmepa otnpasisiercs B Mpak. [To mopore, B
ropoze Tadr, mpoucxoaut ciydaiiHast BCTpeda IOHOTO AJHIIEpa C U3BECTHBIM HCTOPHKOM, aBTOPOM IPOW3BEACHHSA
«3Badapromay (Iapadpymmuaom Amm SI3mm (yMm. 1454). Benukuii HCTOpHK O1arocioBisieT 6-JIETHETO AJMIEpa W B
JaTbHEHIIEM 3aKJIaJblBacT OCHOBY IJISI HAIMCAHHUS TAaKUX MCTOPHUYECKHMX INPOM3BEINCHMH, Kak «Tapuxu aHOumiio Ba
xykamo» («McTopusi mpopoKoB 1 MyzApenoB») U «Tapuxu Myayku ampkam» («Vicropust He apaOCKUX MpaBUTEICH).

CrnyyaiiHasi BCTpeYa ¢ BETUKUM 103TOM Magnano Jlrorduem (1366-1465) B moapOCTKOBOM BO3pPACTE TaKKe
ChIrpajia BXXHYIO pojib B cTaHOBiIeHHH Anmiiepa HaBou kak 3penoro moarta. Mcropuk I'msicunnun Xonnamup (1473-
76-1534) Tak onmCBHIBAaeT 3Ty UCTOPHYECKYIO BeTpedy: «OH (Asuiep) UMeN 4ecTb IHUCaTh CTUXU Ha 00OMX SI3bIKaX —
TIOPKCKOM U TIEPCHICKOM, Ojarojmaps CBOEMY CHJIBHOMY TalaHTy M CIIOCOOHOCTSAM, HO €r0 OCTpPBIM yM Ipearnodesn
GOMBIIYIO CKIIOHHOCTH K TIOPKCKOMY, YeM K TIEPCHICKOMY s3BIKY» [5, C. 88].

IOHBIiT Anniep BO BpeMsi CBOGH BCTPEYM C H3BECTHBIM I03TOM JIIOTGHM UYMTaeT CIEXyIOUIyI0 Ta3eib,
HAYMHAIOIIYOCS CIECIYIOIINME CTPOKAMH:

Koeoa (mos mobumas) 3axpeieaem auyo

Mou ena3za ciesamcs, (uz-3a mozo umo) 6yomo Ovl CoHYe ucyesaem nocjie NOsAGNeHUs 36e30bl.

[Toxwumoit mMO3T BBICOKO OIICHMBAET CTHXOTBOPEHHME M BBIPAXKACT JKEIAHWE OTAATh €My B3aMEH BCIO CBOIO
XYIOKECTBEHHYIO COKpoBuIHUIYY [5, C. 88-89]. Dra BbICOKas MOTHBamus, Kak OCOOBIH aTTpakTOp, HAmpaBHJa
MOJIOJIOTO TI03Ta K TBOPUYECKON 3pENOCTH, MOJArOTOBMIIA ITOYBY AJIS CO3JAHMS B OYyAyIIeM COBEpIICHHO YHHKAJIbHBIX
XY/I0’)KECTBEHHBIX MPOU3BEICHHI.

B 1452 romy, xorma tumypun Mupsa A6yn Kacum Babyp (1422-1457) cenm nHa TpoH XopacaHa, B CTpaHe
ycranoBuiics Mup. [IpocBenienHslil npaButens AOynkacuM baOyp HasHauaet oTua Asnmuiepa npaButeneM Cab3aBapa,
mocae KOTOPOTO CEMbS IepeexaeT B 3TOT Topoj. AMIIep MpoJoDKaeT oOydeHHe M 3HAKOMHUTCA C H3BECTHBIMHU
mosTamMu cBoero BpeMeHH. OH o3HaKoMwics ¢ mnpomsBeneHusMH «['ymucran» («Po3oBwlii cam») m «byctan»
(«ITnomoBbiit cany) Hanucanubie Caanuem [lupasu (1184-1292), a Takxke BIYYHIT HAU3YCTh 31M0C « MaHTHUK yT-Taup»
(«becena nrury) Oapunayanuaa Atrapa (1145-1221).

3HaKOMCTBO ¢ (MIOCO(CKUM 3I0COM CO3/1aeT CBOeOOOpPa3HBIA MOBOPOT B MUPOBO33PEHUH OYAYyLIEro MO3TA.
IOHbIt Anmmep meuTtan B OyAylieM HammcaTh cepbe3Hoe (HIOCO(CKO-COIMAIbHOE IPOU3BE/ICHHE, TaKoe Kak
«MaHTHK yT-Taup», U 3TUM IOATOTOBWI MOYBY M co3naHusi «JIucoH yr-tampy» («f3bik nrumy). Takum obOpasom,
3aKOH HEOOXOIMMOCTH U CIIy4alHOCTH, TIPOU3OIIEAIINI B )KU3HU Anuinepa HaBou, CiyXKUT BaXXHBIM (PaKTOPOM B €0
CTaHOBJICHUH 3PEJIBIM MBICTHTEIIEM.

B 1453 roxy Anumep BCTyIWI Ha NPUIABOPHYIO ciyx0y K AOynkacumy baOypy BMecTe co cBOMM JIpyrom c
nectBa XyceiiHoMm boiikapo. B 1457 roxy, nocie cmeptu AGyn Kacuma babypa Mupssl, MeXIy THUMYPHICKUMH
HacJleIHUKaMHU CHOBa HauMHaeTcs Oopbba 3a MpecTos, B MOCIEACTBUM 4Yero TpoH Xopacana 3aHumaer A0y Cawun
Mup3a (1424-1469). Xyceiin boiikapo HaunHaet 60ii mpotuB AGy Camaa. AJuinep MpomODKaeT YIUTHCSA B Meapece
Menixena. K aTomy Bpemenn HaBon ObUT XOpOIIIO M3BECTEH KaK MOAT-3YJUIMCOHANH, MMCABIINN CTUXU HA JBYX SI3bIKax
(mox ceBnonnMoM «HaBom» Ha TropkckoM U «®PaHW» Ha mepcuaAckoM si3bike). CilydallHOCTH TakKe MI'PaloT B 3TOM
Tporecce CBOI0 KOHCTPYKTUBHYIO POJIb.

INocne nmponomxuTenbHONH OOPHOBI MEXKAY THMYPHICKMMH HacleJHUKaMH 3a TpoHbl Camapkanja u ['epara, B
1459 roay tumypuackuii mpaButesb cyiatad AOycana 3axsarui [epar. 1o cioBam ncropuka Xounmaamupa (1475-1534),
Amumep HaBow, Haxopmsmmiicst Torna B Memixene, He CMOT CTYNUTh B ['eparT B TeueHUE TpeX-deThIpex JIeT U3-3a
onpeeneHHbXx npudnH. Yerbipe roga cmyctsa (1464 r.), korna oH otmpaBwics B ['epaT, «He CMOT HaWTH JTOMKHOE
yBakeHUs U1 cBoero nonoxkenus y Cynrana Abycanga» u B 1465 1. mokunyB ['epat, otrpasuicst B Camapkana. Ilo
nanHomy ciydaro 3axupunauH Myxamman babyp (1483-1530) cumraet, uro modT O6bu1 u3rHan u3 ['epata CynraHom
Abycaun Mups3oii [6, ¢. 153].

Hns mepeesnma Ammmepa HaBom w3 I'epara B CamapkaHa OBUTM KOHKPETHBIE NPHYUHBI OJIHAKO, 3TO
nepeceseHre OTKPBUIO Tepel ANUIIepoM JBepH OONBLIMX BO3MOKHOCTEW B Mupe Hayku [1, C. 5-7]. IIpexne Bcero
ClIelyeT OTMETUTbh, YTO AJHIIEpy, KOTOPBHIH OBIJI CTOPOHHHKOM CHPaBeUIMBOCTH, MHpa, MOpsSIKa W IIPOLBETaHUS,
Ipo3miia ONACHOCTh OCTaThCsl B I'epaTe M3-3a pe3KOro mpoTecta NMPOTHB BHyTpeHHel nonuthku Cynrana AOycauna.
OTO SICHO MOKA3bIBAET, YTO CIY4YaiHOCTh CTAHOBHUTCSI HEOOXOAUMOCTBIO.

B «MacHaBu» (1mo3THYECKOM) IIMChME, HAIMMCAaHHOM cBoeMy npyry — Caifeny Xacany Apnamepy B 1466-1467
rojax, Mo3T COOOIIAET, YTO MPUYMHOM ero moe3nku B Camapkana Obuto To, uro B ['epare TamaHT mosTa He OBLI
JOCTATOYHO OIICHEH, He ObUIO OIArONMPUATHBIX YCIOBHH 1ist TBopuecTBa [3, €. 28]. OH omuchiBaeT CBOM Oymyriue
TBOPYECKHE IIEITH, CIEAYIONINM 00pa3oM:

@upoaycu 2o6opum, umo nucan « Lllaxnamy» mupoyame nem.
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Mnue docmamouno mpuoyame mecsiyes, 4moodwl 3aKoH4ums 3mo... [4, 1. 3, ¢. 516-517]

Orta nenb NocIyXuila MaskoM B JanpHelmel xusHu Anumniepa Hasowu.

XoHpamup cooOmaer, yto npuunHoil moe3nkn HaBom B Camapkanj sSBJIOCH €rO CTpeMJIEHHE K 3HAHUSIM,
MOCKOJTIBKY, [I0 MHEHHIO TI03Ta, YeJIOBEK, TOMKEH Mo3HaTh bora uepes mo3HaHue u npoceeTieHue [5, €.78].

Eme oxHol uctopudeckoil ciydaifHOCTbIO, poHU3oLIeqIIel B *KU3HU U TBopuecTBe Anumepa HaBou B 1465-
1469 ronmax, crama moe3nka mosta B CamapkaHi, K OJHOMY M3 KpyNHEHIINX HAyYHO-KYJIbTYPHBIX IIEHTPOB CBOETO
BPEMEHH, B IOMCKAX 3HAHMUA.

Ecnu nonmoilth K 3TOM MCTOPUYECKOW DPEATBHOCTU C TOYKH 3PEHUS CUHEPIETHKH, €CTECTBEHHO, 3aJacTCs
BOTIPOC: SIBJIACTCS TN CIY9alHOCTBIO MM HEO0OXO0AWMOCThIO mpuOsiBaHne Anmmepa HaBou B Camapkanne? Koneuno,
s Anumepa HaBom 310 OblTa HE0OX0AMMOCTE, a ausi CamapkaHzaa — ciydaitHOCTh. OHAKO 3Ta CIy4aliHOCTH CTana
HEOOXOANMOHN TPEANOCHUIKOW A7l (OPMHUPOBAHMS BEJIMKOTO CIIOBA MacTepa. YUEHbIE Ha3bIBAIOT 3TO IIOHATHE
«HEOOXOANMOCTBIO B CIIyJaHOCTH». B meprox mpasieHns: THMYPHIOB BBICOKasl IyXOBHas M 00pa3oBaTeIbHas Cpena,
crnoxuBIascs B MaBepaHHaxpe, B yacTHOCTH B CaMapkaHze, MOCIy)XWJIa TOYKOW OM(ypKaluy, ChIrpaBlleii BayKHYIO
POJIb B XKHU3HU U TBOpUECKOH AearensHocTH Annmepa Hasou.

B 3axmroueHnu MOXKHO CKa3aTh, YTO UCTOPHUKO-CUHEPIreTHUUECKUM MOJIXOA K HBOJIOLUH KU3HU U TBOPUECKOI
nesTenbHOCTH  Anumiepa HaBou MO3BOISeT BBIABUTH €r0  HEW3BeCTHble TIpaHu. IlpuHmunm ciayuaiiHocTM U
HEOOXOAMMOCTH TOCIYXXHJ pellaromuM (akTopoM B CTAHOBJIGHHHM BEJIMKOTO T03Ta, MBICIUTENS] M yMEJOro
rOCyJapCTBEHHOTO JESTEIs.
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CONSTRUCTIVENESS OF THE PRINCIPLE OF RANDOMNESS

B.T. Tursunov, Ph.D. in Philosophical Sciences, Researcher
Imam Bukhari International Research Center under the Cabinet of Ministers of the Republic of Uzbekistan

Abstract. The article on the example of the life and work of Alisher Navoi reveals the design features of the
synergistic principle of randomness. In particular, the fact that the future poet was born into the family of an educated
palace official laid the foundation for him to receive a good education. Staying in the circle of scientists and poets from
a young age instilled a desire for artistic creativity. He studied in the medreses of major scientific and cultural centers
of his time, such as Herat, Mashhad and Samarkand. Such accidents that occurred in the life of the poet made deep
qualitative changes in his spiritual development and were a decisive factor in the formation of the great poet and
statesman.

Keywords: synergetics, randomness principle, attractor, fluctuation, bifurcation.
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®OPMHUPOBAHUE JIMYHOCTH YUAILIMXCS HA YPOKAX KHPCSI 1 BO BHEYPOYHOM
JAEATEJBHOCTHU B YCJIOBUSAX PEAJIN3ALINUA ®I'OC

T.M. 3a6ononxkas, yautens KHPCA
MBOY "Kpecrt-Xansmxaiickas COL mm.®.M.Oxonkosa" (c. Kpect-Xanpmxkait), Poccuiickas @enepanns

Annomauusn. Jlannas cmamesa noceaueHa npobreme PopMupo8aHus IUYHOCMU YYAWUXCA 8 KOHMeEKCme
yuebroeo kypca «Kynemypa napoooe Pecnybnuxu Caxa (HAxkymus)» u e2o iuanuio Ha pasgumue 80CHUMAMENbHbIX
npoyeccos 6 ycaogusax peanusayuu PI'OC. B pabome coenan b1800 0 8aNCHOCHU yuemad KYIbMYPHLIX ACNEKMO8 Npu
paspabomie yueOHbIX NIAHO8 U MAMEPUATIO8, CROCODCNBYIOWUX BCECOPOHHEMY PA3BUMUIO TUYHOCIU 00y4arwe20cs
8 COBDEMEHHOM 00pPA308aMmMeNbHOM KOHMeEKCMe.

Knroueswvie cnosa: nuunocmo, KHPCA, BY]], ®I'OC.

I'paXk1aHCTBEHHOCTh POCCUICKOTO OOIIECTBa OCHOBBIBAETCS HA MCTOPHYECKH CHOPMHUpOBaBIIEHCS cHCTEME
o0ImMX IyXOBHBIX, HPaBCTBEHHbBIX, KYJIbTYPHBIX M HCTOPHYECKMX IIEHHOCTEH, a Takke Ha CaMOOBITHOH
MOJIMATHUYECKOH KynbType PO [3].

Ha ¢one cnoxuBmieiics B HICTOPUIECKOM IUIaHE MOJMSITHUYECKON cpensl cucTeMa oOpazoBanHus PecmyOnnkn
Caxa (SIkyTust), SBISISICH SJIEMEHTOM €AWMHOI oOpasoBaTenbHON cdepsl Poccum, mpusBaHa 00eCHEUUTh MOTHOLEHHOE
(opMHpOBaHUE TPAXIAHCKOHW, PETHOHAIBHOW WM HAIMOHAIBHO-KYJIBTYPHOH CaMOMICHTU(HKAIUK AETeH. DTa Ienb
JIOJDKHA OBITH JOCTUTHYTa C ONOpPOH Ha TPAAMIMOHHBIE POCCHHCKHE IyXOBHO-HPABCTBEHHBIC, KYJIBTYpHBIE H
HCTOpUYECKHE IIEHHOCTH, 3aKperieHHble B Ykaze [Ipesunenta Poccuiickoit @eneparuu ot 02.07.2021 r. Ne 400 [2].

Juns pemieHust 3Tod 3ajaun HeoOXOTUMO pa3paboTaTh oOpa3oBaTeNbHBIE MMPOTPaMMBbI JUIS MOAPACTAIONIETO
MOKOJICHUS] Pa3HBIX YPOBHEH M HANpaBJieHUH B cooTBeTcTBUH ¢ TpeboBanusMu OI'OC obiuero oopa3oBaHus, ¢ yueToM
PETHOHAIBHBIX U HAIIMOHANBHO-KYJIBTYPHBIX criennpuk [2].

B Crpareruun rocymapcTBeHHOH HauuoHaidbHON mnonuTukud Poccum mo 2025 roga Takxke IpU3HAETCA
HEOOXOANMOCTh (DOPMHUPOBAHUS TOJUKYIBTYPHBIX OOpa30BaTEIbHBIX NMPOTPAMM JUIS IOJPACTAIONMIETO IMOKOJICHHMS.
Crpareruss HalpaBl€Ha Ha YKPEIJIEHHE BCEPOCCHHCKOrO IpakJaHCKO-TPABOBOTO COTJIACUS U MOBBIIIEHHE JTyXOBHOMN
CIUIOYEHHOCTH NMOJIM3THUYECKOTo Haponaa Poccuiickoit @enepanuu [1].

B nokymenTe 0003HaueHbI 331241 B 001aCTH 00pa30BaHMs, B TOM YHCJIC TOBBIIIEHHE YPOBHS I'YMaHHTAPHOTO
oOpazoBanus, pa3paboTka y4eOHBIX HPOrpaMM I10 M3YYCHHIO MCTOPHYECKOTO B3aMMOJECHCTBHS MHOTOHAIMOHAIBHBIX
HaponoB Poccun, comeiicTBHe MOHMMAaHUIO MCTOKOB €IMHCTBA M CIUIOUEHHOCTH poccuiickoi Hanmu. Kpome toro, B
JIOKYMEHTE TIOJYEpKHBAETCS HEOOXOAMMOCTh COBEPIICHCTBOBAHMSA CHCTEMBI O00mero o6pa3oBaHUS B LEJAX
COXpaHEHMS M Pa3BUTHs KyJIbTypHOTO H S3BIKOBOTO HACJIEIHs Pa3IMYHBIX HApoJ0B Poccuil, BOCIUTAHUS YBaXKEHHUS K
poccuiickoit HCTOPUH, KyJIbType U MHPOBBIM KYJIbTYpHBIM IIEHHOCTSM [1].

B ocHoBe MeTomuku pa3pabOTKM JAHHOW MPOrpaMMBbl JIeKAT KOHLENTYyalbHble MPUHIMIBI (eaepanbHbIX
TOCY/IapCTBEHHBIX CTAaHJAPTOB OCHOBHOTO OOIIEro oOpa3oBaHUs. DTH CTAaHAAPTHI MO3BOJISIOT YUEOHBIM 3aBEICHHUSIM
MIPOEKTHPOBATh pPErHMOHAJIBHBIE TPeAMETH! B HOBBIX ¢opmax, B ToMm uymcie mnpeamersi KHPCS, mnpusBaHHBIE
CHOCOOCTBOBATh MHTETPALMH JITYHOCTH B HAIIMOHAIBHYIO, PETHOHAIBbHYIO M 00IIEPOCCHICKYIO KyIbTypy [3].

B pamxax OOII pernonamsusie npeamets KHPCS mpencraBnsior co6oit o0CHOBHON MeXaHHU3M (POpMUPOBAHUS
HallMOHAJIBHBIX KYJIBTYp M HALIMOHAIBHON UIEHTUYHOCTH [1].

[Ipennaraercst OOBEIMHNTH KPEATWBHYI  HWHUIMATHBY  II€aroroB 10  BOCIHMTAHUIO  KYyJIbTYpHI
ME)KHAIMOHAJILHOTO OOIICHUS M MNpEATOKEHHE NMPAKTHUECKUX 3aJaHWH JUId YYalluXcs Ha PEIbHBIX NpUMeEpax B
€IWHBI 00pa30BaTENbHO-BOCTIMTATENBHBIN MPOIECC, OPHEHTHPOBAHHBIA HAa H3MEHEHHE M COBEPIICHCTBOBAHUE
conuanbHOW cpenpl. TakuM o0pa3oM, Mopaib, 3THKA, JOOPOCOBECTHOCTh M MATPHUOTH3M IIEarOroB IMPHOOPETYT
HAIIMOHAJIBHBIN XapakTep, a BOCHHUTATENBHBIA IIpoIlecc CTaHeT Oojiee KOMIDIEKCHBIM. Ha peanbHBIX IpuMepax
HEOO0XOIMMO TOKa3aTh ydaluuMcs, Kak KOpEHHbIE HapoAbl SIKyTHM OTMEYal0T HAllMOHAJBHBIE MPa3IHUKH, KAKHE eCTh
O0COOCHHOCTH B [JBIDKEHHUSX HAPOIHBIX TAHIIEB M YeM OHH OTJIMYAIOTCS JIpYyTr OT Apyra. Takke BaKHO ITOKa3aTh
0COOEHHOCTH TPAJUIMOHHBIX NMPOMBICIIOB, HAIIMOHAIBHOW KyXHH, HAIMCaHWA NECeH W Apyrue acmektsl. Mcxons w3
3TOro, HEOOXO0AMMO pa3zpadaTeiBaTh OOydarolye MPOrpaMMbl 10 JaHHBIM HampaBieHusM Ha 0aze MBOY "Kpecr-
Xanpmxkarickags COILL nm.®@.M.Oxitonkosa".

1) Yenosek sABIsieTCS OAHOBPEMEHHO TBOPLIOM U HOCHTEIEM KyJIbTyphl. B MiaaleM HIKOJIBHOM BO3pacTe y
JleTeld  3aKIaJblBAIOTCS OCHOBBI HPABCTBEHHOIO MOBEJCHMS, YCBAaWBAIOTCSI MOpANbHBIE HOPMBI, HAYMHAIOT
(opMHpOBAThCS COLMAJIBHBIC JINYHOCTHBIE OPHEHTAIMM. 3HAYUTEIbHOE BIMSHUE Ha JeTeil B 3TOT MEpUOJ OKa3bIBAET

© 3a6onoukas T.M. / Zabolotskaya T.M., 2024
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YTEHUE JIUTEPATYPHBIX MPOU3BEICHUN, HAPUMEp, CKa30K MpeJCTaBUTENel KOPEHHBIX HAPOJOB SIKyTHU UM U3ydeHue
MaJioro (osbkiIopa (MOCIOBHIL, MOTOBOPOK). Tak Kak MMUTAIMS SBJISETCS BaXKHBIM aclIeKTOM 3TOTO dTalla pa3BHTHS,
MOJIE3HO 3HAKOMHUTH JETeH CO CPEeACTBAMH MAacCOBOM HMH(OPMAaIUM, OTPAKAIOIIUMH KyJIbTYPHBIA OINBIT KOYEBBIX
HaponoB CeBepa. JTO MOXET BKJIIOYATh HNPOCMOTP (HIBMOB O XHM3HM B OTHX pailoHax, MOCEIIEHHE TeaTpOB, I
JIEMOHCTPUPYIOTCST Pa0OTHl XYI0)KHUKOB-CEBEPSH, W 00pa3oBaTelbHbIE SKCKYpCHHM B OJTHHYECKHE My3eu. Takue
BHEKJIACCHBIE MEPOIPHATHUS CIIOCOOCTBYIOT Pa3BUTHIO y HAUMHAIOLIMX LIKOJBHUKOB CEHCOPHBIX, HAOMIOAATENBHBIX U
00pa3HBIX HABBIKOB, KOTOPBIE YaCTO BO3HUKAIOT MO BIMSHHEM CHIIBHBIX 3MOLHH.

2) JIuHTBHCTHYECKOE W KYJIBTYPOJIOTHYECKOE HacleAne KOpeHHBIX HapomoB Sxyrtuu. K cpemHemy 3BeHY
IIKOJIBI, MW OCOOEHHO C CEIbMOro Kiacca, B HOBOH KOMMYHHMKAaTHBHOW CpeIE CTAaHOBUTCS OYEBUAHBIM POCT
HE3aBHCHUMOCTH UM CAaMOOIPENENICHHS, O 4YeM CBHICTEIBCTBYIOT OCMBICICHHOC NPHHATHE pEIICHUH, pocT
KOMMYHUKAaTUBHBIX TOTPEOHOCTEH W TIOBBIICHHE COIMAJIBHOW OTBETCTBEHHOCTH. VIMEHHO IO3TOMY IIOJIE3HBI
MPaKTHYECKUE 3aHATHA, HAa KOTOPBIX MOXHO TIPOBOJWTH YCIIOBHBIC COIIOCTaBICHWA (HAIpUMEp, MEXIY
HaIMOHAJIBHBIMY MIpa3HUKAMH, PUTyardaMu, OJI0JaMH, HALIMOHANBHBIMU KOCTIOMaMH, TPAAULUOHHBIMU peMecIaMu 1
SIBJICHUSIMUA KyJBTYpbl KOPEHHOTO HACEJEHUs), YTOObl BBIIBUTh YHHMKAIBHOCTH 93THOCA W YHHBEPCAIBHOCTB.
D¢ heKTHBHBI TaKkXe MPOECKTHO-MCCIIEA0BATENILCKAs AEITEIBHOCTD 0 ONPEEICHHBIM TeMaM (HalpHMep, JKHBOIKCH,
JIEeKOPaTUBHO-TIPUKJIAHOE UCKYCCTBO, My3bIKa U TPaJUIHOHHBIE peMeciia), SKCKYPCUH B My3€U U TeaTphl, IOE3KU B
OTHHYCCKHUC O6IIII/IHBI, KOTOPBIC MPUBUBAIOT YUAIIUMCA UHTEPEC K KYJIbTYPE KOPCHHBIX HAPOI0B.

3) JIN4HOCTH B HHTEPKYJIBTYPHOM JUCKYypce. B cTapIieM MmKOIbHOM BO3pacTe HACTYINAeT HHTEIUIEKTyalbHas U
COLMATBHO-TMIHOCTHASI B3pOCIOCTh, KOTOpas O3HAYAaeT HE TOJNBKO (POpMHPOBAHHME CHCTEMBI MHPOBO33PEHHS, HO H
OCO3HaHHE ceOs KaK HOCUTENS ONpPEIENICHHBIX COLMAIbHBIX IEHHOCTEH, 0OpeTeHHe CIOCOOHOCTH OBITH ITOJIC3HBIM
o01mmecTBy 4enoBekoM. Mcxons U3 3TOro, MOJKHO yTBEpP)KIaTh, YTO 3aHATHS W AHAIOTH C MPEACTABUTEISIMUA OOIIMHBI
KOPEHHBIX HapoJ0B SIKyTHH, a TaKkKe BCTPEUH C PEMECICHHUKAMH, XyI0)KHUKaMH, INCATEIIIMHI U APYTUMH JISSTEIIMHU
KyJIBTYpPBl CIIOCOOCTBYIOT Pa3sBUTHIO KPHUTHYECKOTO MBIIUICHHS, 3(Q(PEKTUBHONM KOMMYHHKALUH, YMEHHIO BECTH
KOHCTPYKTUBHBIH THAJIOT U apryMEHTHPOBATh CBOIO TOUKY 3peHus. Takue BCTpedH Takke CHOCOOCTBYIOT Pa3BUTHIO
CHOCOOHOCTH HAaXOAWTHh B3aUMOIIPHEMIIEMBIE PEIICHHSI CJIOXHBIX HPOOJIEM M BCECTOPOHHET0 MHPOBOCHPHUSATHS. DTH
HaBBIKM 0COOCHHO MOJIE3HBI /ISl yYaluXcs CTapUIMX KJIacCOB.

Takum 006pa3zoM, peKOMEHAYeTCs MIPOAOIDKUTH U3YUE€HUE KYJIbTYPHOTO H3MEPEHHsI KaK BaXKHOTO HHCTpYMEHTa
JUTS. PA3BUTHSI TADMOHUYHOW W BCECTOPOHHE PA3BUTOW JTMYHOCTH YYAIlUXCs, 4TO OYAET COCOOCTBOBATH UX YCICUIHOMN
MHTETrpalyy U aKTUBHOMY YYaCTHIO B )KU3HU INI00aTM3UPOBAHHOTO U KYJIbTYPHO pa3HOOOpa3HOro o0IiecTsa.
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FORMATION OF STUDENTS' PERSONALITY AT THE LESSONS
AND IN EXTRACURRICULAR ACTIVITIES IN THE CONDITIONS OF REALIZATION
OF THE FEDERAL STATE EDUCATIONAL STANDARDS

T.M. Zabolotskaya, Teacher of the Culture of the Nations of the Republic of Sakha (Yakutia)
Municipal Budgetary General Education Institution “Krest-Khaldzhaiskaya Secondary School named after
F.M.Okhlopkov” (v. Krest-Khaldzhai), Russian Federation

Abstract. This article is devoted to the problem of students' personality formation in the context of the course
“Culture of the Nations of the Republic of Sakha (Yakutia)” and its influence on the development of educational
processes in the conditions of implementation of the Federal State Educational Standards. The paper concludes that it
is important to take into account cultural aspects in the development of curricula and materials that contribute to the
comprehensive development of the student's personality in the modern educational context.

Keywords: personality, CNRSY, extracurricular activities, FSES.
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IMPROVING THE PEDAGOGICAL CONDITIONS FOR ORGANIZING
INDEPENDENT LEARNING OF STUDENTS WITHIN THE FRAMEWORK
OF THE CREDIT-MODULAR SYSTEM BASED ON DIGITALIZATION

I.S. Umarov, Researcher
Institute of Retraining and Advanced Training of Personnel of the Higher Education System (Tashkent), Uzbekistan

Abstract. The article shows that the effectiveness of learning in a credit-modular system depends on the correct
organization of independent learning of students and that in this process it is necessary to pay special attention to
improving pedagogical conditions, as well as specific recommendations on the use and digitized educational
environment are given, and the effectiveness of the methodology based on these recommendations is proved, as well as
special experience is shown.

Keywords: credit-module system, independent education, creative thinking, information age, e-learning,
pedagogical conditions.

1. Introduction. In general, although science at one time was linked to the real needs of humanity, the
evolution of science and the needs of humanity in the new era did not always develop in parallel. The experience of
countries with developed education systems has shown that, most importantly, the knowledge we have gained should be
directed primarily to issues relevant to the current period. Therefore, changes in the higher education system should
bring state educational standards and curricula in line with modern needs.

Given that the fundamentals of information technology-based sciences are taught in higher education
institutions, these changes should be a frequent process depending on time and new needs. It should not be excluded
that these changes, if necessary, may vary slightly depending on the conditions of each region in each higher education
institution. In order to quickly adapt to these changes, world experience has proven that every higher education
institution must be, first of all, academically independent and organize training in accordance with the principles of a
credit-modular education system, as well as improve pedagogical conditions.

2. Literature analysis and methods. Abroad, the ECTS (European Credit Transfer System) is an important
component of the education system. The credit rating is determined based on the amount of workload for each academic
subject, its importance for further professional activity. The student receives fixed credits in case of successful
completion of each subject, and the amount of these credits allows him to obtain a bachelor's or master's degree, to
which he is eligible.

It is also worth noting that some people initially have a misconception about this system, that is, they
misunderstand “credit" as an assessment. Credit is not an assessment, but a measure of the amount of work a student
spends on mastering a subject.

The transition to a credit education system allows for a clear assessment of educational levels and academic
levels in the Republic of Uzbekistan and makes them transparent, diagnosable and recognizable. This is one of the main
conditions for inclusion in the educational environment, which is becoming increasingly popular all over the world [8].

The history of the term credit module dates back to the time of Greek scientists, who were among the first to
apply it in the works of such Greek scientists as Aristotle, Archytas, Socrates, Plato, Aristoxenus. The further
development of this term was mainly received by Western scientists K.D.Ushinsky, J. Russo, T., Campanella, T.Morg,
|.Pestalozzi, R.Fable, A.Manifested in the works of the Distervegs.

Based on the Internet data that is used today, the word "independent” means someone who can do something,
think in his own way, live without his own help or guidance. On the other hand, the word education is the process of
transferring knowledge, acquiring skills and abilities, the main means of preparing a person for life and work; a set of
information and skills that are acquired and acquired in the field of science or profession; one can see meanings such as
leadership, guidance, training [9].

Very important lessons can be learned from the information about the history of the credit module system. The
main ones are:

— The credit-modular system arose on the basis of specific needs. First of all, this is closely related to the
introduction of freedom into the curricula of higher education, the inclusion of optional subjects in the curricula. In
addition, the credit-modular system arose due to the need to form higher education curricula “from the bottom up”
rather than “from the top down”, that is, over time, the labor market and the needs of students;

— The credit-modular system is formed based on the country's needs to improve relations between higher
education institutions and universities outside the country, to achieve recognition of the country's universities in the
international arena. The main objectives of the ECTS credit module system are currently to bring freedom, flexibility,
transparency and student-centered education to the curricula of higher education institutions [6].

© Umarov 1.S. / Ymapos 1.C., 2024
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Concerning the pedagogical potential of the credit-modular system of educational organization in the formation
of students' skills of independent educational activity, it should be noted that foreign scientists O.B. Akulova, N.A.
Vershinina, O.B. Dautova, V.l. Baydenko, Ya.C. Grebneva, O.V. Dolzhenko, V.A. Kozyreva, B.C. Senashenko, A.V.
Prilepino, V.N. Chistokhvalova, E.V. Shevchenko, P.L. The analysis of Shubina's work allows us to consider the credit-
modular system of educational organization as a model of the educational process based on a combination of modular
educational technologies and credit educational units (credits) aimed at increasing student mobility during the transition
from one program to another, his responsibility for the quality of education, ensuring objective recognition of results in
various educational institutions of different countries.

About the role of the credit-modular system of organizing student learning in the formation of independent
learning activities, N.E. Trubina, in her research work, says: the structure of the credit-modular system reflects a certain
set of relationships and interactions, thanks to which new common properties inherent in the system arise, and its
individual components are missing (emergent, exceptional properties, arising as a result of interaction and inherent only
in systems).

The credit-modular system of educational organization is a dynamic system. In accordance with the predictive
nature of the dynamics of the behavior of systems, purposeful, i.e. aimed at achieving a single goal, is the justification
of pedagogical conditions under which the credit - modular system of educational organization acts as a factor in the
formation of students' skills of independent educational activity. The system integrator is the student's personality as an
independent developing subject. An integral property arising from the interaction of all components (goals, content,
methods (technologies), means, forms, results) inherent in this system are the skills of independent learning [7].

Having analyzed the above, as well as the literature on the organization of independent study of students
abroad [1-5, 10], it can be concluded that the process of organizing independent work of students on the subject consists
of certain actions carried out by the teacher, ensuring the creation of conditions for students to perform many types of
planned TMI.

Having tested the above hypotheses in practice in the research work, an experimental approbation was carried
out in order to determine the effectiveness of improving, based on digitization, the pedagogical conditions for
organizing independent learning of students in the educational process of the credit-modular system.

The pilot work was carried out in two stages.

The first stage is search-theoretical, identification, formation.

The second stage is hypothesis testing, the control stage of a pedagogical experiment.

During the experimental testing process, our attention was focused on the following aspects:

1. Compliance of the video content of the digitized educational environment with the qualification
requirements developed to improve independent learning;

2. Scientific and methodological support for improving the mechanisms for increasing the effectiveness of
independent learning using a digitized educational environment, scientific and methodological support of independent
educational material;

3. To what extent is video content assimilated by students in an educational environment improved by
digitization;

4. The introduction of a digitized platform into the educational process, created for self-study of students.

In order to organize the trial work, the curriculum, curriculum, educational and methodological complex, work
program and modules were analyzed.

Experimental work was carried out with students of the following universities (Table 1).

Table 1
Ne The name of the higher educational institution (location) Number of participating students
1. TSPU named after Nizami 103
2. Chirchik SPU 105
3. JizzakhSPU 113
Jami: 321

It allows you to effectively develop the competencies of independent learning of students of higher educational
institutions on a digitized educational platform while forming a system that includes cognitive, creative, practical and
reflective processes.

Students' knowledge of differential, communicative, intellectual and adaptive criteria was assessed on the basis
of reproductive, partially research, productive, and creative levels.

The reflexive criterion is manifested in the student's ability to be prepared for problematic situations in
educational activities and be able to overcome them.

The conative criterion is determined by a person's ideological susceptibility, defending one's own point of
view, unity of deed and word, quick and accurate orientation to reality, easy access to communication, protection of
one's own opinion preference in the process of communication.
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The cognitive criterion is the ability to apply non-traditional methods and techniques for solving a particular
problem, to analyze all alternative communication possibilities. Cognition is the student's ability to understand the
pedagogical situation and actively, flexibly and creatively solve cognitive tasks.

And the motivational criterion takes into account the ability to interact with students, attractive personality
communication, possession of communication skills, and communicative orientation.

Within the framework of the study, three levels of development of independent educational competence of
students were clarified: 1) reproductive (low) — the use of digital technologies at the cognitive level: minimal
knowledge of information about independent learning; the ability to work with literature related to their field; mastery
of information retrieval skills on the Internet; 2) productive (medium) — the use of practical applications used in their
field. legal capacity to use: knowledge of the possibilities of programs used in the educational process; be able to apply
digital technologies in their practical activities; 3) creative level — provides a unique, new level of knowledge, skills and
abilities, opens up new facets of personality and assumes such skills as mastering modern knowledge, the ability to
correctly assess their capabilities and make the right decisions in non-standard pedagogical situations.

During the study, the results were obtained in two stages of experimental tests:

1. The initial stage (cases, individual tasks). At this stage, work was carried out to determine the academic
performance and level of knowledge of students who meet each criterion. When determining the results of the
prohibitive work carried out, cases and individual tasks were used. Among the tasks in these tests, more than 25% of the
questions and tasks were asked that determine the student's academic performance according to each criterion.

2. The final stage (cases, individual tasks). At this stage, the introduction of video materials, tests, and a
textbook into the educational process prepared on the basis of the improved content of the digitized independent
educational platform in methodological support for preparing students for professional activity.

60,00%
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40,00%

30,00%
20,00%
0,00%

Creative Partially traceable Productive Reproductive
M At the beginning of the experiment M At the end of the experiment

Figure 1. Levels of development of independent educational competencies in students of the control group (N1=161)
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Figure 2. Levels of development of independent educational competencies in students of the control group (N1=161)

To verify the correspondence and reliability of the differences in the indicators obtained as a result of
experimental work, the student's mathematical statistics were used (see Table 2).

Table 2

At the beginning of the experiment | At the end of the experiment

No Indications Experimental The control Experimenf(al The control
and testing group | group and  testing | group
m= n= group m= n=

1. Arithmetic mean 3,20 3,47 4,14 3,78

2. Performance indicator 1,00 1,20

3. Confidence interval of the average value [3,20;3,47] [3,29;3,56] [3,91;4,14] [3,31;3,58]

4, The average value of the standard error 0,86 0,89 0,74 0,86

5. Student Statistics (t) 0,20 7,30

6. Summary of indicators hypothesis Hy is unacceptable Hypothesis H; is accepted

And the final results of the experimental work were summarized, mathematically and statistically analyzed and
formalized. After selecting students with a homogeneous level of development, the results of development were
conditionally divided into two statistical samples, for both samples the average values, the variance of development and
the coefficients of variation were determined. As a result of the experimental work carried out within the framework of
the study, it was found that the level of knowledge of students in the subject “Computer Science” has increased, and the
indicator of the level of development of self-study competence has changed. the number of students who achieved a
creative indicator was 13.5% in the control groups at the initial stage, at the last stage this indicator was 13.7%, in the
experimental test groups initially this indicator was 12.0%, and by the end of the experiment it reached 26.8%; the
number of students who partially achieved the studied indicator in the control groups at the initial stage was 25.8%, at
the last stage this indicator reached 29.8%, in the experimental and test groups initially this indicator was 24.7%, and by
the end of the experiment it reached 53.5 %; the number of students with productive indicators decreased from 51.6% to
44.7% in the control groups and from 49.4% to 16.6% in the experimental test groups; the number of students with AR
reproductive ability decreased from 9.1% to 11.8% in the control groups and from 12.9% to 3.1% in the experimental
test groups (see Figures 1 and 2).

3. Conclusion. Based on the final data, according to the results obtained at the final stage of the experimental
work, the chosen method turned out to be effective. Encourage students to self-study based on e-learning opportunities,
create conditions for their free organization of this activity, while not leaving this activity unattended, and, if necessary,
develop students' independent thinking in lectures and practical classes. It shows classes using teaching methods that
positively affect the quality of education, and most importantly, serve to form independent knowledge and research
skills necessary in all professional activities, as well as practical in experimental work.

Personnel who meet the requirements of the time, possessing not only modern knowledge, but also able to
independently analyze and sort information obtained as a result of the development of science, the development of the
country and the welfare of people, developed analytical and critical thinking in the labor market. Since we plan to train
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competitive personnel, we must use digital educational technologies in this process and take a responsible approach to
organizing independent study in higher education institutions. Self-study is also the cornerstone of one of the most
convenient and effective teaching methods-distance learning, which is a modern opportunity and sometimes a modern
necessity.
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COBEPHIEHCTBOBAHME NEJATOT'MTYECKNX YCJOBHUM OPT AHU3AIIAA _
CAMOCTOATEJBHOI'O OBYYEHUS CTYJAEHTOB B PAMKAX KPEJIUTHO-MOAYJBbHOM
CUCTEMBI OBYYEHHUSA HA OCHOBE IU®POBU3ALIUU

H.C. Ymapos, uccienoBareinb
HHCTHTYT IepEeNOATOTOBKH | MOBHIIICHHS KBATU(UKAIIMA KaAPOB CUCTEMBI BBICIIIETO 00pa30BaHUS
(Tamkenr), Y30ekucran

Annomauusn. B cmamve noxaszamno, 4mo 3phekmueHocmv 00yueHuss no Kpeoumuo-moOyJIbHOU cucmeme
3a6UCUm Om NPAGUILHOU OP2AHUZAYUU CAMOCTNOAMENbHOU PAbombl CMYOEHMO8 U YUMo 6 IMOM npoyecce HeobX00UmMo
yoensims  0coboe  BHUMAHUE COBEPUEHCIBOBAHUIO NeOA202UYeCKUX YCI08Ull, d mMakdce OdHbl KOHKDPEmHble
PEKOMeHOayuU NO UCHOAb306AHUIO OYUPPOBAHHOU 0OPAZ08AMENbHOU CPedbl, O0KA3AHA IPPEKMUBHOCT MEemOOUK,
OCHOBAHHOU HA IMUX PEKOMEHOAYUSX, d MAKICE NOKAZAH CIeYUAIbHBILL ONbIMN.

Knioueesvte cnosa: xpeoumno-mooyivbhas cucmema, camocmosimenvhoe obyueHue, meopyeckoe MvlulleHue,
UHPOPMAYUOHHAS INOXA, ILEKMPOHHOE 0OYUeHUe, Neda202UdecKUue YCI0GUsL.
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Culturology
KyabTypoaorus

YK 338.48
HUCIIOJIB30BAHUE MACKOTOB JIUIA NTPOABUXKEHUA TYPUCTCKUX BPEH/IOB

T.M. Liaymanox’, K.C. Apednena’
! 1oKTOp SKOHOMEUYECKHX HAYK, IPOdeccop Kadeapsl TypHu3Ma, 2 CTyACHT 3 Kypca Kadeaps! TypusMa
! MerposaBozckuii rocyaapcTBeH b YHIBEpCUTET, 2 MHCTHTYT (H3HUECKOl KyIbTypBI, CIIOPTA K TypH3Ma
cTpyktypHoro nozapasaenenus [lerpl'Y (r. [lerposaBonck), Poccus

Annomayun. OOHuM U3 UHCIMPYMEHINOE POPMUPOBAHUSL MYPUCIICKO20 Openda Modicem cmambs MACKOm —
CUMBOTI, KOMOPWIL, KAK CUUMAEmCsl, NPUHOCUM YOady, Ui oauyemsopsaem opeanusayuio. Mackomul ucnow3yiomes u 6
UHOYCIPUYU MYPUMA C Yeabio POopMUposanus oopaza mypucmckozo o0bvekma, omoopajiceHus ocobenHocmel mecma,
nepeoauu dyxa meppumopuu, 0COOeHHOCmU nPUpoobl U Kyabmypsl u m.o. B amoil cmamve paccmampuaiomest npumepbi
UCNOTIL30BANUSL MACKOMOG OISl UX NpoOosudicenus ¢ mypucmckou cepe Kapenuu. H3zyuenue smux npumepoe mooicem
HOMOUb 8 CO30AHUU HOBLIX TNATUCMAHO8, HANPUMED, 8 20PHO-UHOYCIPUATbHOM Haceouu Apkmuueckou Kapenuu.

Knroueevie cnoea: mackom, manucman, mypusm, npoOSUdICeHUe mypucmcKo2o npooyKmd.

MackoT — 3TO MepCOHaX WM CHUMBOJ, KOTOPBIH TMpEeACTaBIseT OpraHM3allMIo, KOMaHIy, OpeHI WiIH
MEPOIIPUATHE, YaCTO HCIOJIB3YIOTCS B CIOPTHBHBIX KOMaHNaX, KOMIAHMAX W HA PA3NUYHBIX MEPONPUATHAX I
CO3JJaHUS Y3HABAEMOCTH U NpUBJICUYeHHs] BHUMaHUs. OHH MOTYT OBITh KaK KHBOTHBIMH, TaK
Y BBIMBIIUICHHBIMU TEPCOHAXaMH, M OOBIYHO OOJIQNAIOT SPKMM U 3allOMUHAIOIIAMCS
JU3aiHOM. MacKOTbI IOMOIalOT CO3/1aTh IOJIOKUTEIbHBIM UMUK U SMOLIMOHAIBHYIO CBSI3b
C ayJUTOPHEM.

Cpenu mpuMepoB MIMPOKO UCMOIBb3YIOTCS MAacCKOTOB ATl IIPHUBJICYCHUS] BHUMAHUS K
Pa3IMYHBIM TeorpadMIecKUM M aAMHHUCTPATUBHBIM PETHOHAM, KyJIbTYPHBIM MEPOIPUSTHIM
U OW3HEC-OpraHM3anysiM cileayeT BbLaenuTh Snonumro. Vcmonb3yemble MEPCOHAXH HMEIOT
MPOCTOH M NPUBJICKATEIbHBIN AN3aiiH, COOTBETCTBYIOLINI ONPEICNICHUIO «KaBaum» (MIIIBI),
Y OJIMLIETBOPSIOT KyJIbTYPHBIE OCOOEHHOCTH MECTHOCTH MII UCTOPUIO KOMITAHHH.

B SInonun y xaxxioi npedeKTypbl ecTh CBOi MackoT. Mcroib30BaHHEe MacKOTOB JJIst
Ka)XI0T0 CYyOBEKTa CTpaHbl IOMOTaeT, BO-NEPBbIX, CHOPMUPOBATh TYpUCTy 00pa3 CTpaHbl B
LIEJIOM, BO-BTOPBIX, MMETb IIPEJCTABICHHE O KOHKPETHOM MeECTe HenocpeacTBeHHo. Ha
(ecTUBANIAX W PEKIAMHBIX MEPONPHATHSIX YacTO HCIOJB3YIOTCA JIIOAM, IEpeofieThie B
KOCTIOMBI 3THX INepcoHaxkedl. HekoTopele MAacKOTBI CTAHOBATCS W3BECTHBIMU HE TOJIBKO B
Snonun, HO U 3a e€ mpeieaMu, Hanpumep, MeaBeab KymaMoH u rpyina @yHacc.

BusyanbHast CTIIIMCTHKA SITIOHCKMX MAacKOTOB COOTHOCHTCSI C OOIIEH CTHIIMCTHKOM
ATIOHCKOHM aHMMAIK (aHKMeE); 00pa3bl MACKOTOB SIPKHE M JIAKOHWYHBIE, BITHICHIBAIOTCS B OOLIMH
CTIUTB SITIOHCKOH peksiaMbl. BMecTe ¢ 3THM, OHU TiepesiatoT yX npedeKTypsl, SIBISSICh BU3YAIbHBIM
OTOOpKEHHEM KYJIbTYPHO-MCTOPHYECKUX HITH IPUPOIHBIX 00beKTOB [6, C. 200-202].

SIpkue npuMepsl UCTIONB30BAHHUS MAaCKOTOB €CTh U B Hallel crpane. B PecryOnmke
Tartapctan TypucTaM mpeasaraercs 3KcKypcus-kBecT mo Kazanckomy kpemiro «Ckas

Tartapckoro Koray.

Oxckypeuto mpoBoauT Tatapckuii KoT — 3KCKypcoBOA B KOCTIOME MAackoTa,
KOTOPBIN MPUBJIEKAET BHUMAHUE, KaK JETCKOW, TaK M B3POCION ayJUTOPHH. DTOT IPUMEP
WITIOCTPUPYET BO3MOXKHOCTH YCIICIIHOTO HCIIOJIB30BaHUS MackoTa Juisi (hOPMHPOBaHHUS
TYpUCTCKOro npoaykra [4, 8].

Yixe n3BecTHBIN puMep ecTh U B Pecybmmke Kapenmsa. Yenosek, 3axoasmuii Ha
odpunumaneHele pecypchl ['opHoro mapka «Pyckeana», MEepBBIM JEIOM BHIUT JIOTOTHII
THOMa, 3aHUMAIOIIET0Cs TOPHBIM JIeJIoM. DTOT 00pa3 mepemaeT 0coOeHHOCTh 00BEKTa, €To
CBSI3b C TOPHO-UHJYCTpHAJIbHBIM Hacieauem Kapenuu. VYrioBarocTte JMHUH, HX
MIPSIMOYTOJIBHBIA XapakTep MO3BOJSIET MOAYEPKHYTh CBSI3b ¢ opMaMu KaMHs (MpaMmopa),
HeKora 100bBaeMoro Ha teppuropun «Pyckeanax [3, 13].

Takum oOpa3om, MackoT ['opHOro mapka momoraer B (JOpMHUPOBaHUHM 00pa3za TYpUCTCKOTO OpeH/a, IepBOro
BII€YATJIEHUS IOTEHIUAIBLHOIO TYPUCTA.

PaccmoTpuM mepcrneKkTUBBl CO3JaHHMsI MAaKCOTa NPOMBIIUIEHHOIO Typu3Ma Ha TEPPUTOPHUU ApPKTHUECKOU
Kapenuu.

© T'mymanok T.M., Apedoesa K.C. / Glushanok T.M., Arefeva K.S., 2024
61



ISSN 2308-4804. Science and world. 2024. Ne 9 (133)

Apkruueckas 30Ha Poccuiickoit ®enepanmm, KOTOpash OXBaThIBAEGT 3HAYMTENBHYIO 4YacTh PecmyOimku
Kapenusi, siBnsercst cTpaTerMyecKd Ba)KHOW TEPPUTOPHEH TOCYAapCTBa, IOIYYUBIIAs BO3MOXKHOCTH OBICTPOTO
paseutus [11]. TlepcrieKTuBBI Pa3BUTHsL AAHHOW TEPPUTOPUH TECHO CBSA3AHBI C TYpPH3MOM, TaK KaK HAXOAATCS
YHUKaJIbHBIE TPUPOJIHBIE OOBEKTHI M HMCTOPUYECKHE NaMATHHKA MHPOBOTO 3HAa4YeHUs, Harpumep, beromopckue
nerporiugsl. Ha 3Toii TeppuTOpHN COXPaHUINUCH OOBEKTH TOPHO-UHIYCTPHAIBHOTO HAaCeIusl, KOTOPBIM MOKHO 1aTh
«HOBYIO HU3HBb» B HHJIYCTPUU TypH3Ma U TOCTENpUUMCTBA. {71 pa3BUTHs ITOTO HANpaBlIeHHs Typu3Ma MOXHO
pa3paborats MackoT «KamenHo# Apkruueckoit Kapemmm», aTo OymeT crmocoOCTBOBaTh Pa3BUTHIO CEBEPHBIX PaiiOHOB
pecuyonuku. [Ipemmoxxum cBoit BApHaHT MacKOTa TOPHO-HHIYCTPUAIBHOTO Hacheans Apkruaeckoit Kapemnn.

Jns onpenieneHnsl BEKTOpa Pa3sBUTHS MACH MAacKOTa HEOOXOIMMO MPOAHAIM3HPOBATh HNCTOPUUECKUE CBEACHUS O
TOpHO-MHIYCTpUaJIbHOM Hacnemun Apkrraeckoit Kapemmu [5, 12]. Ha 3T10i1 ocHOBE co3maeTcst BU3yalbHBIN 00pa3 MackoTa,
KOTOPBI JJOJIDKEH TIepe/iaBaTh OOIMIMI ITyX pEerroHa, ero 0COOCHHOCTH. 32 OCHOBY BH3yaJIbHOTO 00pa3a BO3BMEM HCIO O
TIOKPOBHTEJIE MECTA, B YACTHOCTH, MOJIE3HBIX UCKOMAaeMBbIX. [IpooOpa3oM ero MOKET cTaTh XO3sIHKa METHON TOPBI, M3 CKa3a
II. TI. baxosa. E€ onesHue co3maHo W3 MOpOA, 3alerarolux B Henapax Apkruueckod Kapemuu. XononHbele OTTEHKH,
CBOMCTBEHHBIEC KaMHsIM, U (haKTypHbIE IITPUXU NPHU3BaHBI MOTUYEPKHYTH TAHHYI0 OCOOCHHOCTh. BU3yanbHbIH 00JIMK MOXKET
YIAYUIIHTh COTPYAHMYECTBO C MPO(ecCHOHAIBHBIMU XyJOKHUKaMH. B mporiecce OCMBICIICHHsT BHELITHETO OOJIMKA MacKoTa
MOXHO CO3/[aBaTh 3CKH3bI, OMHUpasCh, B TOM YHCIE, HA TEXHOJOTMU HelpoceTel. J[aHHBIE TEXHOJOTMM MOXKHO TaKXKe
HCTIONB30BaTh KaK BCIIOMOTATeIbHBIC JJISI CO3/IaHUS MPOTYKIMHU C H300paXKeHHEM MacKoTa (Halpumep, BUSUTKH).

st Toro 4ro0Obl 00pa3 MackoTa oOpes NepCIeKTHBY Pa3BUTHS TYPUCTCKOTO OpeH/Ia U CTajl ero MpoJaloliuM
JWIIOM, OJHOTO KpacHBOTO BH3YaJbHOIO OGOPMIECHHS HEIOCTaTOYHO: HeoOXomuMa H yOeouTeNnbHas HCTOPHS.
Hcnonp30BaHNE CTOPHUTEIIIMHTA PAacCMaTpPHBACTCS KaK CIOCOO CO3JaHMS YBJICKAaTEIbHOW HMCTOPHH, M KaK CHOCO0
SIPKOTO MPOJABIKEHUS MacKoTa. Jlnsg co3laHMs JIMTEpaTYypHOH HCTOPUM MOXKHO B3ATh 3a OCHOBY JIET€HABI O
CepeOpstHOi1 TOpe, a Takxke pacckasbl u ouepku B. I'. Onmapuna [7].

WM mMackoTa Takxke JOJDKHO OBITh CBSI3aHO € MCTOpHEH pernoHa. Kak BapHaHT MOXHO OOBITpaTh OJXHY U3
W3BECTHBIX IIOPOJI Kpasi CIIIOLY, KOTOPYIO B CTApUHY JOOBIBAIM HA 3TOM TEPPUTOPUH, Ha3bIBAJIH MYCKOBUTOM.

CTOUT OTMETHUTh, YTO OCOOCHHO BaXKHBIM SIBIIAETCS IPOIBIKCHHE KAa4eCTBEHHO NPOJYyMaHHOTO MAacKoTa,
MOCKOJIbKY KOPOTKHH KOHTEHT JI0JDKEH OBITh JOCTATOYHO SMOLMOHAIBHBIM JUIS OJIYYeHHUs BHUMAHUS ayJUTOPHH, TIPH
9TOM, OHJIAHH-TIPOAYKTHI COJlepKaT B ceOe pecypc BIMSHUS Ha OOIIECTBEHHOE CO3JaHHE HA IICUXOIMOLMOHAIBHOM H
KOTHUTHBHOM YPOBHSX YEJIOBEUECKOTO MoBeneHus [1].

IIpoxBmxeHne MackoTa TaKke BO3MOXKHO OJarojaps COTPYIHHUYECTBY C TYPUCTCKHMH HPEANPHATHAMH U
MIPOEKTaMH, Ubsl IESTEIBHOCTD CBA3aHa C MapIIPyTaMH 10 00BEKTaM TOPHO-WHAYCTPUAIBHOTO HAcleIust ApKTHIECKON
Kapemuu n nonynspuzamm ucTopuu 00beKTa.

Bosmorken BapuasT coznanus ¢ectuBaisi «Kivi-(hecT», MOCBAMEHHOTO HCTOPUH TOPHO-UHAYCTPHATIEHOTO HACTIEIHS
Apxkruyeckoit Kapenuu, rjie MOXHO OpraHi30BaTh paboTy YesoBeka, 0IETOro B KOCTIOM Mackora [2, 9, ¢. 113-119].

[Tnomankoi 11t TAaHHOTO MEPOTIPUATHS MOKET CTaTh OIMH N3 0OBEKTOB TOPHO-MHIYCTPHAIBHOTO HaCIE M
Apxrrueckorr Kapemun (manpumep, bermomopckuii mebOeHOUHBI Kaphep). Kivi B mepeBome ¢ KapeiabCKOTO S3bIKa
03HAuYaeT «KaMeHb». B oTpakeHnu «KaMEeHHOI» YacTH U 3aKiItodaercs cyTh (ecTuBansi. Ha HeM BO3MOXKHO JeHcTBHE
pa3MuHBIX IUIOIIAJIOK CBSI3aHHBIX C TOPHOMOOBIBAIONIEH JKU3HBIO PECIHyOJMKH, HCTOpUEH OOBEKTOB TOPHO-
HHAYCTPHAJIBHOTO HAclelns, IPUPOAHBIM HACIEAHEeM M OXpPaHOM paHMMOI ceBepHOIN mHpuponbl. SpkuM coObITHEM
cTaHeT 3THOrpaduyeckas 0COOCHHOCTh MEPOIPHATHH uYepe3 OpraHU3alMI0 KOHLEPTHOW MPOrpaMMBbl C MPHUBJICUYEHHE
HAIIMOHAJIBHBIX KOJJICKTHBOB, HAPOJHBIX aHcaMOuiell u 1p. J{OMONMHUTETFHO MOHETH3ALNIO IPOEKTa MOXKHO yCTPOUTH
6yarosaps mpojaaxe CyBEeHHPHOM NMPOAYKLUH, B T.4. ¢ N300pa’keHHEM MacKoTa, KOTOPYIO MOXHO OyIeT peaqn3oBaTh
4yepe3 CyBEHHUPHBIE JIAaBKU U HHTepHET-Marasunsl [10, €. 259-262].

XenarenbHO OpraHu3oBaTh JEATENBHOCTh (EecTHUBAIsl B HECE30HHOE BpeMs, 4YTOOBI CTHMYJIHPOBATh
JIeSITEIPHOCTh MECTHBIX CPEICTB PAa3MELICHUS U MHUTaHHA B MEPUOJ HHU3KOTO TYPHCTCKOro MOTOKa. (DUHAHCOBHIE
cpeactBa Ha coznanue «Kivi-pecta» MOKHO HMONYUYUTH 3a CUET TPAHTOB, a TAK)KE MAPTHEPOB, YbH IUIOMIAIKH OyIyT
IIPE/ICTaBIICHBI Ha (pecTUBAIIE.

MOXHO COTJIaCHTBCS C TEM, YTO NPOJBIKEHHE MACKOTa TOPHO-MHIYCTPHUAIBHOTO HACHequst APKTHUECKOH
Kapenun Bo3mMoxHO Gyiarogapst coobITuitHoMy Typm3my. @ectuBanb «Kivi-pecta) MOXKET cTaTh XOPOUTUM MOACTIOPHEM
JUTA 3HAKOMCTBA JIIOJIEH C TOPHO-WHAYCTPHAIBHBIM HaclenueM Apkrudeckoil Kapemann. CiencTBieM MOJIOKUTETHHOTO
0OIIIECTBEHHOTO PE30HAHCA MOXKET CTaTh HOBBIM BUTOK Pa3BUTHS Typu3Ma Ha TeppuTopun Apkrudaeckoit Kapemmn.
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USING MASCOTS TO PROMOTE TRAVEL BRANDS

T.M. Glushanok', K.S. Arefeva®
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Abstract. One of the tools for forming a tourist brand can be a mascot — a symbol that is believed to bring
good luck, or personifies an organization. Mascots are also used in the tourism industry in order to form the image of a
tourist site, display the features of the place, convey the spirit of the territory, features of nature and culture, etc. This
article discusses examples of the use of mascots for their promotion in the tourist sector of Karelia. Studying these
examples can help create new mascots, for example, in the mining and industrial heritage of Arctic Karelia.

Keywords: mascot, mascot, tourism, promotion of tourist product.
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