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TEXHUYECKUE HAYKH

OBECINEYEHMUME BE3OINACHOCTU IIVIOTHUH 1 IIPEAOTBPAILIEHUE
PUCKOB IIEPEJIUBA BOAbI
Toraesa Y.P.

Tocaesa Ympunuco Paskam xuzu - mazucmpaum
Hayuonanvhoui uccneoosamenvckuii Mockosckuil 20Cy0apcmeeHHblil CIpoumeibHblil YHUusepcument,
Hnemumym cudpomexnuueckoeo u sHep2emuyecko2o CmpoumenbCcmed,
2. Mockea

Annomayusn: 3a nocieouue Oecsmuiiemus ONsl YEN0BEHECMBA 3HAYUMENbHO B03DOCHU PUCKLU,
cea3aHHble ¢ 6e30NACHOCMbIO NIOMUH. DMO 00bACHAEMCA, C 0OHOU CHMOPOHbL, PA3PYUEHUAMU,
BbI36AHHBIMU PA3TUYHBIMU NPOOAEMaMU Oe30NACHOCIU CaMUX NJIOMUH, d C OpPYy2ol CMOPOHbL —
POCMOM HACENCeHUSL U PACULUPEHUEM 3eMIeNONb308AHUS, YMO NPUEOOUM K OONbUUM NOMEPSIM 6
PAliOHAX, PACROLOICEHHbIX HUdICe NO medenulo. B 0annoil cmamve paccmampugaemcsi 60npoc
nepecmompa Oelcmseylowux npoyeoyp, HANpaeieHHbIX HA COBEPULCHCMEOBAHUEC CMAHOAPMO8
6e30nacHoCmu RIOMUH 6 YETISX CHUNICEHUS. YKA3AHHbIX PUCKOG.

Knrouesvie cnosa: Oezonachocmv NiOMUH, ONACHOCMb NIOMUH, KIACCUQUKAYUSL NIOMMUH,
NOMEHYUATLHASL ONACHOCb, 2UDeb TH00ell.

ENSURING DAM SAFETY AND PREVENTING THE RISKS OF WATER
OVERTOPPING
Togaeva U.R.

Togaeva Umriniso Ravkat kizi - Master’s student,
NATIONAL RESEARCH MOSCOW STATE UNIVERSITY OF CIVIL ENGINEERING, INSTITUTE OF
HYDRAULIC AND POWER ENGINEERING CONSTRUCTION,
MOSCow

Abstract: over the past decades, risks associated with dam safety have significantly increased for
humanity. This is explained, on the one hand, by failures caused by various safety issues of the
dams themselves, and on the other hand - by population growth and land-use expansion, which
result in greater losses in downstream areas. This article examines the need to revise existing
procedures aimed at improving dam safety standards in order to reduce these risks.

Keywords: dam safety, dam hazards, dam classification, potential risk, loss of life.

YK 627.8.04

[Inotunsr ¢ JAPCBHUX BPEMéH CJIy’)KaT YCJIOBCUYCCTBY. OCHOBHBIM CTUMYJIOM I UX
CTPOMTENBCTBA B TE BpPEMEHAa OBUIO OpOIIEHHE CEINbCKOXO3IHCTBEHHBIX 3€MENb, H 10
CETOJHAIIHEr0 JHS OHHM OCTalOTCS BaKHEHIIMM CPEACTBOM TaKOTO MCHOJIBb30BaHHA. [lepekpbiBas
pEeKy U perynupys €€ TedeHHe, IUIOTHHBI MO3BOJIIIOT HAKAIUIMBATh MaBOJKOBBIE BOJBI BIIAKHBIX
CE30HOB JUISl MCHOJIB30BAHUS B 3aCylUIMBBIE Iepuoipl. DYHKIMS IUIOTHH M0 3aIIUTE OT
HAaBOJHEHUH cllacia 4eJIOBeYEeCTBO OT OOJBLIMX YEIOBEYECKHX MOTEPh, a MIOAOPOIHbIE 3eMIN —
OT 3aTOIUICHUN U pa3pyLIEeHUH.

3HaueHUe IIOTHH OCOOCHHO BO3pPOCIO B IIPOLIUIOM BEKE B CBA3UM C HOTPEOHOCTHIO B
IIEKTPOIHEPTUH, HEOOXOIMMOM ISl TPOMBIIUIEHHOCTH 1 o6miecTBa. CeroqHs 3HaUNTENbHAs! 9acTh
MHUpPOBOIl  AJIEKTPO’HEPTMH  IMPOM3BOJAMUTCS HMMEHHO IuloTHHaMH. CorjmacHo — CTaTHUCTHKE
MexayHapogHoi#i komuiccud 1m0 OompmuM  miotuHaM, B 2007 TOAy KOJNHMYECTBO IUIOTHH
COCTAaBIISIIO:



— OGmee gucno mwIoTHH B Mupe: okoso §00 000

— OO0mee 9nciao KpymHbIX I0THH: 6osee 40 000

— Ywucno cBepXKpynHBIX IIOTHH: Oostee 300

B ToMm e mctounHmke ykaswsiBaetrcs, uto B 2007 romy HacumThiBajock Ooiee 50 000 muotuH
BBICOTOM 15 M U Gosiee, HEKOTOPbIE U3 KOTOPHIX MMEIOT BEKOBYIO HCTOPHIO, OJTHAKO OOJIBIIMHCTBO
Ob110 TIOCTpoeHO Tocie Bropoi mupoBoit BoitHBL. Oxono 5000 mioTWH UMEOT BbicoTy 60 M U
6outee; B 2014 roxy Ob1510 moctpoero emé 350 moJoOHBIX THTaHTOB.

XOTs MIOTHUHBI SBIISIIOTCA Oj1arom 1A CTpax, 6OFaTI>IX pC€KaMu, OHHU NPCACTABIAOT OIMMACHOCTH
IUIsL HACENCHHMS, IPOXXUBAIOIIEr0 Ha MMOWMax HIDKe Mo TedeHWto. [loaTomMy K Bompocam
0€3011aCHOCTH IJIOTHH HE0OXOIMMO MOIXOJUTh KpailHe BHUMATENBEHO M OCTOPOXKHO. be3onacHocTh
IUIOTHHBI HE MOXET PAacCMaTpPUBAThCS TOJBKO C TOYKH 3PEHHS CaMOTO COOPYXEHHs, €€ Clenyer
OLICHHMBATH TAKXKE C YUETOM HACEJICHUS, HaXOSIIIEr0Cs 10T YTPO30H B HIDKEIICKAIIUX TTOIMEHHBIX
pailoHax.

Knaccudukanus 1aM6 mo pa3mMepy 4 NOTeHIUAIBHOI OIACHOCTH

Pasznuunbie OpraHbl pacroJiararoT COOCTBEHHBIMH CHCTEMaMHM KJ'IaCCI/I(bI/IKaLII/II/I U1 OLICHKH
PHCKOB, CBSI3aHHBIX C 0€30MACHOCTHIO IUIOTHH. DTH KIacCH(HKAIMA MOTYT HCIHOJB30BaTHCS B
HCIAX MPOCKTUPOBAHUA UJIN JIMIICH3UPOBAHUS, a TAKXKC JUIA APYTrUX 3a7a4, TaKUX KaK paCCTaHOBKa
MIPUOPUTETOB B IIPOBEICHIH PEMOHTHBIX MEPONPUATHI U IUTaHWpOBaHKE OroJDKeTa. BoNbIIMHCTBO
TaKMX CUCTEM OCHOBBIBACTCS HA KPUTEPHUSX, CBA3aHHBIX C TapaMeTpaMH IIOTHHBI — BBICOTOW WIIH
pa3MepoM BOJOXPAaHWIHIIA W/WIM TOTEHIMAIbHBIMH PHUCKaMH, CIIOCOOHBIMM IIOBIEYh 3a COOOM
YeJI0BEYECKHE )KEPTBBI M SKOHOMHUYECKHE TTOTEPH.

s o3nakomieHus ¢ dunocodueii, nexarield B OCHOBE COBPEMEHHBIX MPaBHII 0€30MACHOCTU
IUTOTHH, B MUPE MIPUMEHSIOTCS HECKOJIBKO TaKHX CHCTEM, IPHMEPBI KOTOPBIX MIPUBEICHBI HIKE.

Kaaccudukanusa MexayHapoaHoro kourpecca no ooasmmm miaorunam (ICOLD)

Mexnaynaponnass xomuccus mo OombmuM miotuHaM (ICOLD) cumrtaer nr00yr0 IDIOTHHY
00JIBIIION, ecH € BBICOTAa OT CaMO¥l HU3KOW TOYKH OCHOBAHMS JI0 TPEOHS IUIOTHUHBI cocTaBisieT 15
MeTpoB win Oonee. [Imotuabl BeicoTOM 10 MeTpoB M 6oiee OTHOCATCS K KaTETOPHH BBICOKHX
IUIOTHH, €CIIM OHHU YJOBJETBOPSIIOT OJHOMY WM HECKOJIBKMM KPHUTEpHsIM, TNPHUBEIAEHHBIM B
tabnune 1.

Tabruya Ne 1. Kpumepuu knaccugpuxayuu nromun MedcOynapoorou komuccuu no 60IbuuM niomuHam
(ICOLD) onsa nromun evicomoti 6onee 10 m.

Kpurepuii TpebGoBaHue
JimmHa 1o rpebHio >500 ™

O0BEM BOJOXpaHHIHIIA >1 MIH. M
IIpoekTHEIi pacxos maBoaKa > 2000 M*/cexyH/.
I'eonoruyeckue ycnosus CrnoxHble

IIpu paccMoTpeHHH BOIpoca O TOTEHIHANBHBIX PUCKaX, co3laBaeMbIx mriotuHamu, ICOLD
MOJU(UIMPOBAIA OCHOBHBIE KPUTEPHUH, CBS3bIBAas pa3Mepbl IUIOTHHBI C  BO3MOKHBIMH
MOCEACTBUSIMHU, U MPUHsIA M3MEHEHHBIE IOKA3aTeIM Ha OCHOBE peKkoMeHIauuii dpaHIry3cKoro
KOMHTETA T10 IUIOTHHAM H BOJIOXPAHMITHIIAM.

B nmaHHOM pyKOBOJCTBE Ul OIIGHKM Kiaccudukaimu mnoteHnuansHoi omacHoct (PHC)
HCIIONB3YETCSl YMCIOBOM HMHJIEKC H2\V, B KOTOpPOM YYMTBHIBAIOTCA JBa Mapamerpa: H —
MaKCHMaJlbHasl BBICOTA IUIOTUHBI (B MeTpax) U V — 00bEM BogoxpaHmuma (B M3).

3aBHCHMOCTH MOJKET OBITh MOJyYeHa C MCIOJIB30BAHUEM IOJTyJIOTapupMIUecKor Oymaru: npu
Ha"eceHnu V 1o ocu X u H no ocu Y, kak nmoka3zano Ha rpaduke B pucyHke 1. J[ns oTHocuTenbHO
HeOOJIBIIMX TUIOTUH (BBICOTON HE Oostee 25 M 1 00bEMOM BosioxpaHminiia He 6osee 100 miaH M)
knmaccuukanuio moTeHnuanbHoi omacHoctd (PHC) MoxHO ompenenuTth, cOBMemas ITaHHBIN
rpaduk ¢ Tabauiei 2.
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Tabruya Ne 2. Knaccugpurayus nomenyuanvrou onachocmu (PHC).
KoMIOHeRT K.ﬂaccvtd)mcaunn l]OTeHI[I/IaJIl)HOvl/l onacHoctH (PHC) _
Huskuii (I) Cpennnii (II) Bricokuii (11I)
HAV H2 V<20 20 <H2\V <200 H2+V >200
Puck misg 6e3onacHocTH -0 <10 >10

JKU3HHU (YHUCII0 KEPTB)

Bricokwuii naun

OKOHOMUYECKUH PUCK Huskui Cpennuit .
9KCTPEMAaNbHBIHA
DKOJIOTHYECKUH PUCK Huzkuit nnm cpenuuit | Boicokuii OKCTpeMalbHBIN
ConpanbHble Huskwuii (cenbckas . .
PernonasbHbIi HamyonansHbIN
HapyLIeHus MECTHOCTb)

JlaHHOE pPYKOBOJICTBO, OJIHAKO, WM3MEHSET OIPEACIEHHE MAIBIX IUIOTHH, INPHUBEAEHHOE B
tabmune 1 ICOLD, M OTHOCHMT MX K KaTerOpuH BBICOKHMX IUIOTHH, €CJIM OHU YJOBJETBOPSIOT
CIIEAYIOIIEMY KPUTEPHIO: BhICOTa INOTHHBI 5 < H < 15 M 1 006EM Bogoxparmmma V > 3 MIIH M.

COOTBETCTBEHHO, pa3rpaHUYEHHE MalBIX M OOJBIIUX IUIOTUH TOJYMHSETCS TpaHHIaM,
MIOKa3aHHBIM Ha PHUCYHKE 2. OTa KiIacCH(HKALUI HAIPSAMYIO CBS3aHA C PUCKAaMH, KOTOPbIE MOTYT
CO3/1aBaTh TaKWe IUIOTHHBI, M MOJTOMY NPEACTABISET coOOH Ooiee COBEPIICHHYIO cucmemy no
cpasHenuio ¢ ucxooHou knaccugurayueri ICOLD.
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Tabnuya Ne 3. Knaccughurxayus niomun no nomeHyuaibHoi 0nacHocmu.
IKOHOMHYECKHE,
Knaccudpuxanusa IoTeps ye0BeYECKOM KHU3HH JKOJIOTMYECKHE H KH3HEHHO
Ba’KHbIE OTEPH
Hu3skue u B 0cHOBHOM
A — Huzkas He oxunaercs
OrpaHWYCHBI TSI BIIaICITbIIa
B — CymecrBenHas He oxxumaercs Ha
Bo3morkHa, 0JTHa WM HECKOIBKO
C — Bricokas 2 O Ja
O0XKUJTAEMBIX

A. Huskuil ypoBeHb OIIaCHOCTH

IInoTHHBI, OTHECEHHBIE K KATETOPHH C HU3KUM INOTCHLUUAIBHBIM YPOBHEM OIIACHOCTH, — 3TO
COOpY)XEHHS, OTKa3 WM HENpPaBWIbHAS OSKCIUTyaTallsl KOTOPBIX HE IIPUBEAYT K IOTEpe
YeJOBEYECKON XM3HU W BBI3OBYT JIMIIb HE3HAYMTEIbHBIC YKOHOMUYECKHE W/WIIN JKOJOTHYECKHE
MIOTEpPH; TIPX 3TOM yIiepO, KaK MPaBUIIO, OTPAaHUINBACTCS TOJIHKO MMYIIECTBOM BIIAJICIIBIICB.

B. Cy1miecTBeHHbIH ypOBEHb ONTaCHOCTH

[TnoTHHBI, OTHECEHHBIE K KATETOPHU C CYIIECTBEHHBIM MTOTCHINAIbHBIM YPOBHEM OITACHOCTH, —
9TO COOPYKEHHUS, OTKa3 WM HEMNpaBUIIbHAs HKCIUTyaTallus KOTOPBIX HE INPUBEAYT K MOTepe
YEJIOBEYECKONH JKM3HH, OJHAKO MOTYT BbI3BaTb JKOHOMHYECKMH ymep0d, HaHECTH Bpex
OKpYKarommei cpene, HApymUTh (PyHKIMOHUPOBAaHHE OOBEKTOB JKM3HEOOECTIEUEHHSI WM OKa3aTh
Jpyroe HeOIaronpusaTHoOE Bo3jecTBUe. Takue MIOTHHBI YAaCTO PacloararoTCcs IPEUMYIIECTBEHHO
B CENBCKUX WJIM arpapHbIX pailoHax, HO MOTYT HaXOJWTHCS M B 30HAX C HACEICHHEM M BaXHOU
UHPaACTPYKTYpOH.

C. BrIcOKWMii ypPOBEHB OMACHOCTH

[TnoTuHbI, OTHECEHHBIE K KATETOPHH C BBICOKUM MOTEHLIMANBHBIM YPOBHEM OMACHOCTH, — ATO
COOPY)KCHMsI, OTKa3 WM HEMpaBWIbHAS OSKCIUTyaTallsl KOTOPBIX, TIOMHMO 3KOHOMHYECKOTO,
9KOJIOTMYECKOTO M COIMAIBHOTO yIepOa, MOTYT MIPUBECTH K IMOTEPE YEIOBEYECKON SKU3HH.

Cucrema xiaccupuKaluy TMOTEHLIHAJIBHOW OIACHOCTH YYHMTBHIBAET, YTO JIIOOOW OTKa3 MM
HeTpaBHiIbHAS paboTa IUIOTHHBI MM BOAOYIEPKHUBAIOIIETO COOPYKEHHUS, KaKUM OBl MalbIM OHO
HU OBIJIO, CO3MAET MOTEHIHAIBHYIO Yrpo3y JUIsl XM3HHM M MMYIIECTBA, HAXOJIIMXCS HIDKE IO
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TeueHnto. HekoHTpompyemblii cOpoc BO/IbI M3 BOJOXPaHMIIMIIA BCETa CONPSDKEH C PUCKOM TOTO,
YTO KTO-TO OK@)KETCS Ha IIyTH IMOTOKa. Pazmnuue MexXIy KaTeropHsMH «CYHIECTBEHHBIN» H
«BBICOKHMI» YPOBEHb MOTEHIMATIBHON OMACHOCTH OINPEeNseTCsl KPUTEPUEM NOTEPH UeI0BEUECKOU
KHU3HH: BBICOKAasl KAaTETOPHs IPEAIoNaracT BEpPOSATHOCTh TMOENM IIOfeH, Torza Kak B CIydae
CYIIECTBEHHON — NOTEPs YEIOBEUYECKOH KU3ZHU HE 0XKHUJACTCS.

BbIBO/IbI

[TockosbKy OCBEJOMIJIGHHOCTh OOIIECTBEHHOCTH O PHCKaX, CBA3aHHBIX C BO3MOXKHBIMH
OTKa3aMH KaK CTapbIX, TaK U JIaKe HOBBIX IJIOTHH, BO3POCIIa, HEOOXOANMBI MEPHI PErYITUPOBAHUS U
JNEUCTBHSA AL CHIDKCHHS Yrpo3, KOTOPBIM IIOJIBEPraloTCcs COOOIIECTBA, INPOXKUBAIONINE Ha
MOMMEHHBIX TEPPUTOPHSIX HIDKE 1O TeueHHto. Ha ocHOBe peasibHBIX ClydaeB pa3pyIIeHus IIIOTUH
1 KOJIMYECTBA JKEPTB, CBA3AHHBIX C HUMH, NPHHUMAIOTCS HOBBIE CHCTEMBI KIAcCH(pUKAINN
0€30TacHOCTH IIJIOTHH, KOTOpBIC HANpsIMYIO CBSI3aHbI C IMOTEHIWAIbHBIMU UYEJOBEYECKHUMHU H
UMYIIECTBCHHBIMH MOTEpsMH. Taike NPU3HAHO, YTO CYIIECTBYET [BE OCHOBHBIC INPOOJIEMBI
0€301aCHOCTH MJIOTHH:

i. 6€30MacHOCTh caMOil KOHCTPYKLUH [UIOTHHBI,

ii. 6e30MaCHOCTD HaceJIeHNUs, Haxoadmerocs B 300e pucka (PAR).

[epBast npoGnema: aJst HOBBIX IJIOTHH CTPOUTENBCTBO JIOJDKHO OBITH Pa3penieHo TOJIBKO 1ocie
MIPOBEJCHUST TIYOOKHX TEOJIOTHYECKHX U THAPOJIOTHYECKHX HCCICIOBAHUM, AETaIbHOTO
AQHAIMTHYECKOTO W3YYEHHMs, BBINOJHEHUsI BCeX TpeOOBaHMH 1O O€30MacHOCTH IPH IOATOTOBKE
MIPOCKTOB M COOJIIONEHMS COOTBETCTBYIOIINX CTPOMTENBHBIX HOPM, MPOMOPIHOHATBHBIX KIACCy
OMACHOCTH PacCMAaTPUBAEMOI IUNIOTUHBL. XOpollee 3HAHUE UCTOPHUH CIy4aeB pa3pylICHUH INIOTHH
nomoraer wu30erarb OHIMOOK TPOIUIOrO M JOCTUTaTh Oosiee OE30MACHBIX pEUICHWH Ipu
MIPOCKTUPOBaHUM. sl CyIIECTBYIOIIMX IUIOTHH HeoOxoamMma HX Oe30macHas 3KCIUTyaTarus,
peryJIsipHBIC MTPOBEPKH OC30MACHOCTH U TEXHUYECKOe 0OcmyxuBanue. [Ipu oOHapyKeHUH JTFOOBIX
Je(eKTOB OIDKHBI OBITH NMPHUHATH KOppeKTHpyromme Mepbl. OOUH U3 YpOKOB, U3BICYEHHBIX U3
HCTOPUM, 3aKIIOYaeTCsl B TOM, YTO BOIPOCHI OFOJUKETHMPOBAHHS HE JOJDKHBI IPENSTCTBOBATH
HeoOxoauMbIM MepaM. OrmpenesieHHe TPUOPUTETHOCTH PEMOHTHBIX PabOT, Jake NMpH HAJTHYUU
MeJIKUX Tpobiem, momoraer H30exaTh W3NMIIHUX 3a/iepkek n mpeHeOpekenus. Craperomye
IUIOTHHBI TPEACTABISAIOT €000 emé OJMH HCTOYHMK pPHUCKA HU3-32 DPO3UHM U Pa3pyIICHUS
MaTepHasioB. be3omacHOCTh TakMX IUIOTHH JOJDKHA PETYISIPHO MPOBEPATHCS, a BCE HEOOXOIMUMBIE
PEMOHTHBIE ¥ BOCCTAHOBHTENBHBIE pabOTHI BHINOIHATHCS CBOEBPEMEHHO. ECIM 3TO HEBO3MOXHO
WIA SKOHOMHYECKH HEIENeco00pa3Ho, MIOTHHBI IOJDKHBI OBITh HEMEIJICHHO BBIBEJCHBI W3
SKCIUTyaTaliH.

Takue TEeXHHYECKHE W YIPABICHYECKHE DPELICHHs IOJDKHBI IPUHUMATBCS KOMIIETEHTHBIMU
CIeLHaINCTaMHU — IPOEKTUPOBIIMKAMU, ONIEPATOPAaMU WU BJIAAEIbLIAMU IJIOTHH.

Uro xacaercsi BTOPOH MpoOJieMBbl, CBA3aHHON ¢ MUHMMM3ALMEH pUCKa AJIs HACEICHUS B 30HE
3aromieHns (PAR), To, HecMOTps Ha BCe YCHIHS, HUKTO HE MOXKET YTBEP)KAATh, YTO BEPOSITHOCTD
pa3pyLIeHUs TUIOTHHBI MOXET OBITh IMOJHOCTHIO yCTpaHEHa Wi cBeleHa K Hyio. Clie1oBaTellbHO,
MaKCHMaJIbHBIE YCHIIUS JOJDKHBI OBITh HAIPABJIEHB! Ha CHIDKEHHUE PHCKA Pa3pyLICHUS IIIOTHHBI.

OT0 nocTUraeTcs MmyTeMm:

® PETHMOHANBHOIO IIIAHUPOBAHMS TEPPUTOPUI, IOBEPKEHHBIX 3aTOTLICHHIO,

e BBIICJICHUS 30H BO3MOYKHOTO HABOJIHEHHUS,

e yCcTaHOBKHU 3()(EKTUBHBIX CHCTEM ONOBELIEHHs, 00ECIEeYNBAIOIINX JOCTATOYHOE BpeMs s
MpeIynpexaeHus,

¢ TIOBBIIICHHS OCBEAOMJICHHOCTH HAceJeHHA O HEOOXOIMMBIX MOEHCTBUSAX B CIydae
KaTacTpodsl,

® LCIOJb30BAHUSA MOJATOTOBIECHHBIX U BHUMATEIbHBIX OIIEPATOPOB IIOTUH U MOCTOSIHHOTO UX
MIPUCYTCTBUS Ha 00BEKTE,

e acamoe INIaBHOE — HaIN4Msl KOPPEKTHBIX U 3((PEKTUBHBIX IIAHOB SKCTPEHHOW 3BaKyallly,
TOTOBBIX K IPUMEHEHHIO.
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TEXHOJIOI'UA JOBbIYM TPY THOU3BJIEKAEMBIX
(HETPAIUIIUOHHBIX) 3AITACOB TAKEJIOU HE®TU
I'amamaeBa M./,

Tamawaesa Mamanam J]pcaxaneup — cmyoenm,
A3zepbaiiodcanckuil 20cyoapcmeenHblil YHUsepcumem Heqpmu u npoMbILUIeHHOCIU
2. Baky, Azepbaiioncanckas Pecnybauxa

AHHOmayua: 6 pasHLIX CMPAHAX MUpA WAXMHbIE Memoobl, UCNOTb3yeMble 01 0OHApYHCceHUs
HEeMpAaouUYUuoOHHbIX He@meli HA HeOOAbUWIUX 2TYOUHAX, UMem 20pas0o 0onee ONUMENbHYIO
UCMOpUI0, HeM CKEadCUuHHvle Memoovl. B nocneonee epems 6ypnoe paszeumue Oypenus u
CKBANCUHHBIX MEMO008 OMOOBUHYIO IMOM Memood Ha emopoil naan. Hecmomps na smo, waxmmvle
Memoobl CHO8A PA3BUBAIOMCA. YuacmKu NpunoeepxHOCMHOU 4aCmu CMapblx MecmopoICcOeH Ul
npeocmasiAm 3HAYUMENbHbIN UHIMepeC ¢ MOYKU 3peHus «000biuu Hepmu OMKPLIMbIM
(kapvepuvim) cnocobom» (Apenduesa 3.4. u op., 2010). B npaxmuke paspabomku 6cmpeyaromcs
MeCmOPOX*COeHUsA, NePEUYHAA U 6MOPULHASL SKCHAYATAYU HeGMU MPAOUYUOHHBIMU MEMOOaMU He
Mooicem 0amb odxcudaemozo s¢pgexma. Ilosmomy 6onpoc uzeneuenus OCMAmMOUHbIX 3aNACO8 U3
MAKUX MECMOPOHCOEHULl CMOb Hce AKMYaleH, KaK U 60NPOC OMKPbIMUS HOBbIX MECTHOPOICOCHU.
Kntouesvie cnosa: msaxcenas Hegpmo, UCMOujeHHble MECMOPONHCOCHUS, KOLIEKMOPCKUe C80lcmea
Hegmu, mMemoosbl 000bIUY, HeMPAOUYUOHHbIE HehmsiHble OUmymbl, MpyOHOU38IeKaeMble 3anacyl,
BbICOKAA BAIKOCMD.

TECHNOLOGY FOR PRODUCING HARD-TO-RECOVER
(UNCONVENTIONAL) HEAVY OIL RESERVES
Gamashaeva M.D.

Gamashaeva Matanat Jahangir — Student,
Azerbaijan State Oil and Industry University
Baku, Republic of Azerbaijan

Abstract: In various countries around the world, mining methods used to discover unconventional
oils at shallow depths have a much longer history than borehole methods. Recently, the rapid
development of drilling and borehole methods has relegated this method to the background.
Despite this, mining methods are once again being developed. The near-surface portions of old
fields are of significant interest from the perspective of "open-pit oil production" (Efendieva Z.Ch.
et al., 2010). In development practice, there are fields where primary and secondary oil production
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using traditional methods fail to produce the expected results. Therefore, the issue of extracting
residual reserves from such fields is just as pressing as the discovery of new ones.

Keywords: heavy oil, depleted fields, oil reservoir properties, production methods, unconventional
petroleum bitumen, hard-to-recover reserves, high viscosity.

Brenenne

B cBs3um ¢ HCTOIIEHWEM B HACTOAIIEE BPEMs AKTUBHO pa3padaThIBAEMBIX MECTOPOXKICHUH
HedTH, He(pTera3oBble KOMIIAHMM BCE OOJIbIIE BHHMAHHS YACISIOT pa3padOTKE METOJIOB
pa3paboTku MecTopoxaeHui Tsokenoit Hegtu (BH) n mpuponusix 6utymoB (Axumes U.M. u ap.,
1992). B y3koM CMBICIE BBICOKOBSI3KHE TSDKENBIE M CBEPXTSDKENbIE THUIBI He(Tel, a Takke
NPUPOJIHBIE OUTYMBI CUMTAIOTCS HETPAAWIMOHHBIMU He(TAMH. CyIIECTBYIOT HETpaJUIIMOHHBIC
MECTOPOXJICHNSI He)TH U Ta3a ¢ TPYyJHOM3BICKAEMbIMHU 3allacaMy, TO €CTh 3allacaMM, KOTOphIC He
MOJXOJAT IS CYIECTBYIOUIMX TEXHOJIOI'MH, I'€OJIOTMYECKUX XapaKTePUCTHK IUIACTOB, KayecTBa,
COJIeprKaIMXCsl B HUX YIJIEBOJOPOMAOB, H, KaK CIEACTBHE, UX pa3paboTKa HepeHTabenapHa. MHorHe
ABTOPBI HA3BIBAIOT TSDKENBIE M CBEPXTSDKENbIC HEDTH TSHKEIBIMH HE(TSIMM WM BBICOKOBSI3KHMMH
He(TsMu. COBEpIICHCTBOBAHNE TEXHOJIOTHH JOOBIYM TSDKENBIX HePTEH M MPUPOAHBIX OUTYMOB
nproOpeTaeT Bce OOJBLIYIO aKTYaJIbHOCTb, ITOCKOJIBKY 3allachl 3THX He(TeH YK€ YBeTHYUBAIOT
3amacel 00bIyHOMN (J1erkoi) Hedru. K HacTosmemMy BpeMeHH pa3BeaHHbIC 3a11achl HEPTH, TSHKEIOH
He(TH M IPUPOIHBIX OMTYMOB cocTaBisiioT 47, 21 u 32% cootBerctBenHo (bpurrc I1.J[x. u ap.,
1988). BanancoBbIc 3amachl BBICOKOBS3KHX HedTel, 3ajeraromux Ha riydouHax Oosee 1500 M,
COCTaBILIIOT Bcero 5% oT o0mux 3anacoB. Hanbosee 3HaUMMBIE IO 3a11acaM 3aJI€XKH PacIiooKEHbI
B auanazone riayomH 1000-1500 M. MecTopoxaeHUsI BBICOKOBSI3KMX He(TeH, Kak IpaBHIIO,
IIPEJCTaBISAIOT COOOH MHOTOIUIACTOBYIO CIIOKHYIO CHCTEMY. 314eCh HEe(TSAHBIE IIIACTHI HUMEIOT
pasinuHble (QUIBTPAOHHO-EMKOCTHBIE CBOMCTBA, HO OTJIIMYAIOTCA APYr OT Jpyra CBOWCTBaMH
IUTaCTOBBIX BOA. Bompoc knaccupukannu TsHKEMbIX HedTeill ¥ MPUPOJHBIX OUTYMOB O CHX HOP
OCTAETCA CIIOPHBIM.

[TpuponHbie OUTYMBI 00pa3yIOT HIMPOKHUIL CIIEKTP COSIMHEHHI, BKIIIOYAsi BHICOKOYIJIEPOIUCThIC
coefMHeHus], ac(halbTOCMOJIMCTBIE KOMIIOHEHTHI M BBICOKOMOJIEKYISPHBIE YIIEBOAOPOIBI C
meramamu (Hukomuu W.B., 2007). Cxema knaccudukanum Obuta npeasioxxeHa B.A. YcneHckoro,
OTpa’kalole OmpeeTeHHble QU3NKO-XuMmudeckne napamerpsl outymos (Katoxoma I'. I1. u gp.,
2015). Knaccudukanms mpenmosiaraet BBIICICHHE TI'€HETHYECKUX THUIOB HeTell M oTpaxkaer
TeHETHYECKHUI psA NMpeBpamieHust HeTu B TBepable OuTyMbl. Ha ocHOBaHMM COOTHOMIEHUS Maced,
cMoJI U ac¢anbTeHOB B HE(TSIHBIX OMTyMax B HacTOsIIEe BpeMs MOXHO BBLICTUTH He]TsIHbIE,
Ma3yTHble, ac(aJbTCHOBBIE W JAPYrMEe KIACCHI, OTPAXAIOUIME HX TIeHEe3UC |, TIJIABHOE,
KOJIMYECTBEHHYIO CTOpOHY IIpollecca oOpa3oBaHHMS OCHOBHBIX Hedrei. Kimaccer OumtymoB
pa3ziensIoTCs M0 pacTBOPUMOCTH B XJI0po(opMe, YAEITEHOMY BECy, TBEPAOCTH, KOKCyeMocTH. st
OUTYMOB, DPAacTBOPHMBIX B XJIOpPOo(OpMe, OCHOBHBIM OCTAa€TCS COCTaB MAacisiHOW (pakumu B
6utymax (Tabmuust 1 u 2).

Tabruya 1. Knaccuguxayus pacmeopumvix 8 Xiopogopme maxcevix Hegpmetl u OUmMymos.

Kunace Coaep:xanne maces, mace. % Conepaatme ;h;(c)z ?/oacq)aﬂbTeHOB’
HedTH > 65 <35
MAaJIbThI 40-65 35-60
acdanbThI 25-40 60-75
achaapTUTHI <25 <75
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Tabauya 2. Ochogubie c80UCMBA KIACCO8 NPUPOOHBIX OUMYMOS.

IlnoTHOCTH Tewneparypa PacTBopnmocTh Conepaxan
Kuace Koncucrennus 3 3 IIABJICHHSA, He MaceJl.
p-10” kr/m oC B XJ10podopme %
Masb eI OT PAKOR 0,965-1,0 35-40 nosHas 40-65
JI0 TBEpROH
BsI3Kas,
AchanbTe HOoJIyTBEpasi, 1,0-1,1 Ong()(i-l?z)%Ho MOJIHAas 25-40
TBepAast
AchanbTHTHI TBepaas 1,3-2,0 180-300 MOJTHAS 25
Kepurst TBepaas 1,0-1,25 He mnaButcs YacTUYHAS -
AHTPaKCOIUTHI O4Y€Hb TBEPAAs 1,3-2,0 HE IIJIABUTCS HEPaCTBOPUMBIE -
O30KepHUTH or B%KOHU 0,85-0,97 50-85 IOJIHAS 20-85
110 TBepAOH

Bonpoc moBbienuss  3pdexkTHBHOCTH  pa3pabOTKH U TEpepadOTKH  MECTOPOXKICHUH
HETPaJULINOHHOTO YTIEBOJAOPOJHOTO CBHIPhS, B TOM HYHCIIE HPUPOJHBIX OMTYMOB, UPE3BBIYAHHO
aKTyaJleH, 0COOEHHO Ul CTapblX He(TeIOObIBAIOIINX DPErHMOHOB C BBICOKMM IPOMBIIIICHHBIM
MOTEHLIMAIOM, Pa3BUTON HHQPACTPYKTYpol U  BBICOKOKBAIH(DUIIMPOBAHHBIMH  KaJpaMu.
[Ipupoansle OUTYMBI, TaKXKe Ha3bIBaeMble OMTYMHUHO3HBIMH ITECKAMHU WM HE(TSIHBIMH MECKaMH,
OTHOCSITCS. K OYEHb THKEIBIM HEePTSIM, HO OOJIQJAI0T MOHWKEHHOHM IJIOTHOCTHIO M BSI3KOCTBHIO.
[TmoTHOCTE OMTYMOB KONeOeTcst B mpeaenax 0,96—1,83 1/m?, a Ba3kocts mpessimaer 10 000 clls.
B ominume oT TpaAMIMOHHBIX He(TEH, colepiKaHne BOJOPoAa B OMTyMax HU3KOE M KoJeOyeTcs B
npenenax 10,2-10,6%. Ilpn 3TOoM, Kak W B TPaAWIMOHHBIX HE(TAX, €0 COACPKAHHE MOXKET
yBenu4yuBaThes Ha 5,5%. HekoTopble OUTYMBI coiepKar TSDKENbIE METaNIbl, TAKWE KaK BaHAIUH U
HUKEIb; B OTJEIbHBIX MECTOPOXKACHHUIX COJepKaHue BaHaaus gocturaer 900 mr/im, a HUKenss —
100150 mr/m.

OTH OUTYMBI — IEPBUYHBIE OPraHUYECKHE MUHEPAJIbl HA OCHOBE YIJIEBOJOPOJIOB, 3aJleraloniye
B IIyOOKMX CIIOSIX 3€MJIM B TBEPJOM BA3KOM U BsI3KOIIIacTHIHOM coctostHun (I'anuesa T.®. u np.,
(2020)). Onu, Kak ¥ OUTYMHHO3HBIC MOPOJBI, SBISIOTCS IICHHBIM MHOTOIICICBBIM CHIPHEM IS
MHOTHX OTpaciieil mpoMbinuieHHOCTH. s TomnmmBHO-3Heprerudeckoro komiuiekca (TOK) sto
JOTIOJTHUTEIbHBIH ~ MCTOYHHMK  YIVIEBOJOPOAHOTO CHIpbS. B crpouwTensHOW oTpaciu OHH
HCIIONB3YIOTCSI B BUZE ac(anbTOOCTOHHBIX CMECEH M B KaueCTBE KOMIIOHEHTOB JAKOKPAaCOYHBIX
MaTepHaJIoOB, a B METAUIyPrUYeCKOH TNPOMBIIIJIEHHOCTH — B KayeCcTBE METAJUIMYECKUX
xomnoHeHToB (I"apymes A.P., 2008).

[Ipupoansie OMTYMBI TOOBIBAIOT KapbePHBIM, IIAXTHBIM M CKBa)KMHHBIM criocobamu. IlepBbrit
croco0 3 QeKTUBeH mpu HEOOIBIIONW MOITHOCTH BBIIIEISkKANUX mopoJ. Ha Oonmpinmux riryOuHax
(Ha TayOmMHE TEpBBIX COTEH METPOB) NPUMEHAIOT MIAXTHBIM cmoco0. J[loOpga BS3KHX
acasbTOOETOHHBIX OUTYMOB CKB&)KMHHBIM CIIOCOOOM OCYILIECTBIISICTCS TEPMHUUYECKUMH HWIIU
HMHBIMH METOJIaMH BO3JEHCTBHS Ha ILIACT.

W3 Bcex HOBBIX METOJIOB IOBBIIEHHUS HEPTEOTIauM ITpH pa3pabOTKe KaKk OTEUYECTBEHHBIX, TaK U
3apyOeXHBIX MECTOPOXKICHUH TEPMUYECKHE METOJbl SBISIFOTCS HauOoJiee TEXHOJOTHUECKH |
TeXHUIECKH d(PPeKTHBHBIMU. OHM MOTYT MPUMEHSATHCS B CAMBIX CIIOKHBIX (PH3HKO-TE0JIOTHIECKUX
YCIOBUSIX W TO3BOJIIIOT HM3BJIEKaTh He(Th Bsi3KocThio 10 10 000 mlla-3. Ilpm 3TOoM KOHeuHas
HeTeoTHada yBenmauBaercs ¢ 6-20% no 30-50%, 9To HEMOCTIKAMO IS JIFOOBIX APYTHX HOBBIX
MeTo0B. [Ipy 3TOM yCcTaHOBIJIEHO, UTO MPH ONPEACIEHHBIX YCIOBUSIX 3TH METOJBI 00ECIEYHBAIOT
3HAYNTEIbHYIO HEPTEOTAATY U3 IIECKOB, TOTJa KaK MIPU APYTUX TEPMOANHAMUYECKHUX YCIOBHSX U3
HCCIIeyeMbIX 00pa3IioB M3BJIEKACTCS JINIIb HECKOIBKO ITPOIIEHTOB HETH.

Pesynbratel  uccienoBanuii 1o pazpabotke  dddexTHBHOro - Meroga  MPOMBIBKH
He(TCHACHIIICHHBIX MIECKOB IpeacTaBieHbl B padote (baperbaym A.A., 2007). Ot ucciaeqoBaHUs
HavyaJlich ¢ pa3pabOTKU CHENUAIBHBIX pabOUYHX KHUIKOCTEH C XOPOIIUMH He()TEOTMBIBAIOIIUMU U
KOMIIPECCHOHHBIMU CBOIcTBaMH. HeoOXOIMMBIMU YCIOBHAMH HCIOJIb30BaHUS TAKUX XKHIKOCTEH
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ObUTM HMX CIIOCOOHOCTH BIJIMSTH HA CHCTEMY JKHJKOCTh-IIOPOJZA U CIOCOOHOCTh PEryjinpoBaTh
MIPUCTEHOYHBIE TPOIIECCH Ha TPaHUIlE pasaena HedTh-TBepaoe Teno. B kauecTBe kuakocTed mist
IIPOMBIBKM HE(TH HCIIOJIb30BAINCH MHUKPOAMYJIbCUH. BBUIO MPEAsoKEeHO HCIOIb30BaTh MX JUIS
MOBBINIEHUST KOo3(duimeHTa wu3BIedeHUsT HEPTH U3 HEOJHOPOAHBIX IUIACTOB. Pe3ynbTarsl
HCCIIEJOBaHMS MOKa3all, YTO MUKPOAMYIIBCHSI 00ecIieunBaeT OTMBIBKY TOJIbKO 40-45% HedrH, a
MIPY UCTIOJIB30BAaHUU TUAPO(DUIBHON MUKPOIMYIIbCUH BHEIIHeH (a3bl HedTeoTnaua U3 IiacTa ere
Hke. OTHOCHTENPHO HHU3Kag d3((deKkTHBHOCTF HePTEOTAaYM U3 IUIACTOB  OOBACHICTCS
HEpaBHOMEPHBIM paclpelielieHneM HehTH B pa3iMyHbIX (pakiusx luiama: Tosibko 30% oObema
necka cocrasmsuia 6osee 80% nedtn, a 70% - Bcero 20%. Jns mosbimeHnst 3¢QeKTHBHOCTH
He(l)TeOTMI)IBKI/I U1l IPOMBIBKH Heq)TeHaC])lIJleHHI)IX IICCKOB HCIIOJIB30BaJICSI MCTO/ (l)J'IOTaIJ,l/II/l,
OCHOBaHHBIM Ha Pa3eJICHUH CPE3aeMOro MaTepuaia Ha OTAEIbHbIC (DPAKIUHM B 3aBHCUMOCTH OT
CTENeHN CMAYMBAHHUS UX TOBEPXHOCTH.

,21_]'[5{ ITIOBBIIICHU A 3(1)(1)GKTI/IBHOCTI/I H3BJICUCHUA YIJICBOJAOPOJOB W3 MECUAHO-HACBIIICHHBIX
I1acToB (IyTeM BO3ICHCTBHS HA CMECh C IENbI0 MNOJJEp)KaHUs KOHTAaKTa JKUIKOCTH C
TOBEPXHOCTHIO TMOPOJbI) HAMH TMPEJIOKEH METOJ IHMKINYECKOTO TEPMUYECKOTO BO3AECUCTBHUS,
obecrieunBarONIMi 3aMOpaKUBaHNE U OTTaMBAHHUE IJIACTOBOW CHCTEMBI.

[Ipu sTOoM MeTOosE NPOUCXOOUT YyMEHbIIEHHEe 00béMa 000MX KOMIIOHEHTOB CHCTEMBI
«yTJIEBOJIOPOA-TIOPOZ@a». DTO CBA3aHO C PE3KUM pA3IMIMEM TEIIO(PU3MIECKUX IapaMeTpoB
YIJIEBOJIOPO/Ia M TIOPOJBI, a pa3pylieHHE YIIeBOJOPOJHOrO 4Yexiya IPOUCXOJUT M3-3a OOJBIION
pa3HUIBI B CKOPOCTH YMEHBIIEHUS] 00bEMA YIJIEeBOJOPOAHOTO CiI0sl M yacTUnbl nopoas! (batmep
P.M., (1991).). dpyroii cocraBmsromniei 3pdekra sSBIIeTCS YBETHMUCHIE XPYIMKOCTH YIIIEBOIOPOIa
NPU CHWDKEHHMHU Temrepatypbl. Tperhbsi cocraBisitomas d¢¢ekra cBsi3aHa ¢ HaAIMYHEM OCTaTOYHOU
BOJBI B BOJIOHACHIIIEHHBIX TTeckaX. KonmmecTBo ocTaToYHOM BOIBI B YIJIEBOIOPOAAX HACKHIIIEHHBIX
MIECKOB, KaK U3BECTHO, cocTaBisieT okono 10-12% oObvema mop. [Ipu oxiaxaeHUn Takod CHCTEMBI
OCTaToOYHas BOJA, KaK MIPABUJIO, PACIOIAraeTcs MEKAY CI0eM HE(TH M HMOBEPXHOCTHIO YaCTHUIIBI
TOPO/IbI U YBEJTMYUBAETCS B 00BEME.

4. Pe3yJbTarThl

Takum o00pa3oM, OXJaXJECHHE CHUCTEMBI JIO MHHUMAaJIbHOW TEMIIEpaTypbl NPHUBOAUT K
CIIEIyIOUIMM pe3yibTaTaM: a) YIJIeBOJOPOIHAs 000JI0OYKa MMEET TEHICHLHUIO K 3HAYUTEIbHOMY
YMEHBIICHUIO CBOEro 00b&Ma; 0) YacCTHIBI TOPObl YMEHBIIAIOTCS HE3HAYUTENIBHO; B) OCTATOYHAS
BOJIa PE3KO 3aMep3aeT W yBenuuuBaeTcsi B 00bEMe. [loCKONBKY 3TH NpOLEcCHl MPOHCXOMST
OJHOBPEMEHHO, MEXIY YIIIECBOJOPOAHBIM CJIOEM, JBJOM W IMOBEPXHOCTHIO YACTHIBI TOPOJIBI
BO3HHMKAET BBICOKOE HATSHKEHHE, NPEBBINIAIONIEE CHIIY KOHTAKTa MEXAY JKUIKOCTBIO M TBEPHOU
NOpPOJOH, B pe3ynbTaTe 4YEero >KUAKUM CJI0W paspymaercsd. B xuakoil cpene yckopsiercs
pacciioeHne YriIeBOJIOPOAHBIX CIOEB, MPU KOTOPOM YaCTHUIIBI MTOPOJBI OCENAl0T, a YIIIEBOA0POIbI
BBIXOOAT Ha TIOBCPXHOCTbD. Hapﬂz[y C TCOPETUUYCCKMMU HCCICAOBAHUAMU TIPOBOJUIUCHE U
9KCTIEpUMEHTaNbHBIE paboThl. [l 3TOro OBUIa yCTAaHOBIEHA YCTAHOBKA, COCTOSINAS U3
CJIETYIOIIMX YacTei:

1) pabouero oOBEMa, cocTosIIETO M3 HE(YTEHACHIIIIEHHOTO MTECKa,;

2) reHeparopa xoJo/a;

3) ynapHbIX YCTPOKHCTB;

4) U3MepUTENBHBIX TPUOOPOB;

5) TennonzonATopa.

[Topucrast cpena cinokeHa HeTeHACHIIIEHHBIMH Neckamu ropsl Kupmaku. Kak mokaszaHo B
Tabm. 3, IS 3TUX NECKOB XapakTepHbl He(TH C BBICOKMMH HEHBIOTOHOBCKUMH CBOMCTBaMH M
HU3KUM COJIEp)KaHHEM HedTH.
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Tabauya 3. Qusuueckue ceoiicmea 06pazyos.

Ne I'panyaomerpuyeckmuii cocras, % HedreBoaoHaChIIEHHOCTH
) 0,25 0,25-0,1 0,1 HedTn Boaa
1 2.9 14,6 79,5 4,7 14,2
2 9,2 22,9 67,9 10,8 12,2
3 16,2 232 60,6 27,0 9,1
4 2.9 17,6 79,5 4,7 14,2
5 9,2 22,9 69,9 10,8 12,2
6 16,2 232 60,6 17,0 9,1
7 5,6 26,1 69,2 23,0 10,2
8 5,3 18,9 75,8 28,1 20,0
9 11,4 15,6 73,0 20,5 41,6
10 12,6 20,8 66,6 18,0 17,5
11 7,6 19,0 73,4 7,9 16,0
12 8,0 23,6 78,4 30,1 9,6
13 8,1 23,6 68,4 58 26,3
14 2,2 19,3 68,5 18,1 14,9

W3BecTHO, YTO B MOPHCTHIX Cpelax BOJA 3aMep3aeT IpH OoJjiee HU3KOHM TeMIeparype, 4eM B
aTMOc(epHBIX YCIOBHAX. B HEKOTOpBIX cilydasx TeMmmeparypa 3aMep3aHusi BOAbI B HMOPHUCTHIX
cpemax omyckaercs mo 243 K° (torma xak B aTMoc(epHBIX ycioBusx oHa cocraBisier 273 K). B
HedTeHachIIeHHbIX neckax Kbipmeka temmeparypa nocturaer 263 K°. Tloatomy uccienyemas
MopucTas cpela 3aMopakuBajach npu Temmeparype 248-243 K° B TedeHue 5 yacoB, a 3aTeM
oTTauBanach npu temmeparype 348-353 K° (tadnuua 4). Kak BuaHo n3 tabiuus! 4, BRIMbIBacMast
He(Th Ipu ynBoeHHH nukia coctasisieT 40,4 cm3 npotuB 27,6 cM3, 3KCIIEPUMEHTHI MTPOBOIIIINCH
10 99% ruapatanuu NOPUCTON CPeIbl.

Tabrauya 4. 3asucumocmov Hegpmeomoayu om KOAUUECmea YUKI08 OXIAANHCOEHUS U OMMAUBAHU.

Temmeparyp TemnepaTtypa Bpemn Bpewn KoanvectBo KOqueCTuB 0 Hedreorna
a OXJIAJK/IeHH | OTTaHBaHUs, OTMBITOIi
orranBanus, K LHUKJI0B 3 ya
OXJIAKIEHUS 1, yac yac HedTH, CM
248-243 348-353 5 3 8 27,6 34,5
248-243 348-353 5 3 16 40,4 50,0
BriBoabl

[Ipu yBenuyenuu nepuona HehTeoTHAUM BABOE 00BEM MPOMBITOH HedTH cocrasiser 40,4 cm3
npotuB 27,6 cm3. OKCHEPUMEHTHI NPOBOIMIMCH 1O ruapatamun 99% mopucTOl Ccpembl.
[Tockosbky HedTn KbIpMakckoi CBUTBI OTHOCATCS K TPYIHOIIPOMBIBAEMBIM, IIPOIECC HX
3aMOpaXUBAHKSI ¥ OTTAUBAHUS MOBTOPSAETCA, TO €CTh MIPOIIECC MOBTOPSIETCS NUKINYECKH. [Ipu Tom
e BpPEMEHH CXaTHsl M 00BbEMe 3aKauky yBEIWYEHHE KOJMYECTBA IMKIOB BJBOE NPHUBEIO K
yBenuueHuto Hedreornaun ¢ 34,5% mo 50%. Takum 0Opa3oM, IIpy NPUMEHEHUH MPEAIaracMoro
Meroma Ha MectopoxieHnn ¢ 20% ocraTtogHOil HedTeHOoCHOCThI0O m3 Kaxaeix 1000 w3
HedTeHachIlIeHHOH Topoasl nonydaercs Oosxee 100 TonH HedTu. ['eosoruyeckue 3amachl
MIPUPOAHBIX OUTYMOB NPEBBIIIAIOT M3BIEKAEMBIC 3aIaChl BBICOKOBS3KON HedTu. sl JOCTIKEHUS
MIPUEMJIEMOTO YPOBHsI He(TEOTAaun IpH pPa3padOTKEe TaKMX 3aJeKed HEeoOXOAWMBI HOBEWIINE
TCPMUYECKUEC MCETOABI, IMMPEBOCXOAAIINUE TI0 3¢)(beKTHBHOCTPI TPAJUIIUOHHBIC TIPHUMCHIACMBIC
MApOTEIIOBBIE TEXHOJIOTHH.
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Annomayusn: 6 cmamve pACCMAMPUBAEMCS AHAIU3 COBPEMEHHOU OUHAMUKU KPUOIUMO30HbL
Cubupu noo GnusHUEM KIUMAMUYECKUX USMEHEeHUl U MeXHO2eHHbIX Gakmopos. I[Ipusoosmcs
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NATURAL AND TECHNOGENIC DETERMINANTS OF THE SIBERIAN
CRYOLITHOZONE CHANGE
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Abstract: The article analyzes the current dynamics of cryolithozone under the influence of climate
change and technogenic factors. Monitoring methods and economic consequences of permafrost
degradation are noted with the predominant role of anthropogenic impact on the transformation of
permafiost.
Keywords: cryolithozone, permafrost, climate change, anthropogenic impact, geocryological
monitoring.

Kpuonutosona, 3aHuMaromasi 3HaUUTSIBHYIO YaCTh TCPPUTOPUH HAIICH CTPAHBI, IPEACTABIISICT
co0Ol yHUKANbHBI KOMIIOHEHT reorpapuueckoil 000I0YKH, XapaKTEepU3YIOMIUKCS HaTUdueM
MHOTOJICTHEMEP3IIBIX TIOPOJ M MOA3EMHBIX JIbIIOB. Ee ycTolunBOoe (YYHKIMOHHPOBAHUE BAXKHO LIS
9KOJIOTHUYECKOTO OajlaHCca CEBEPHBIX PErMOHOB M HAAEKHON OSKCIUTyaTalldid HH)KEHEPHBIX
COOpYXKEeHHIA. B YCIIOBHSX MHTEHCHBHOTO XO3SHCTBEHHOTO OCBOCHHS ApKTUKHA M CyOapKTHKH
AKTYaJIbHOCTDH HCCHC}IOB&HI/Iﬁ, HalpaBJICHHBIX Ha OICHKY yCTOﬁ‘II/IBOCTH KPHUOJIMTO30HBI K
AHTPOTIOTEHHBIM BO3/ICHCTBHSM, CYIIIECTBEHHO BO3PACTACT.

CoBpeMEeHHBIN TEPUOJT XapaKTePU3YeTCsl 3HAYMTEIBHON TpaHChOpManueil Mep3JbIX TOJIIL,
MIPOSIBIISIOIIEHCS B M3MEHEHHH HMX TEMIIEPATYPHOTO PEXKHUMA, MOIIHOCTH W MPOCTPAHCTBEHHOTO
pacrpocTpaHeHUs. DTH MPOLECCH COIPOBOKIAIOTCS aKTHBU3AIMEH OMACHBIX T€OKPHOIOTHYCCKIX
MIPOLIECCOB, OKA3bIBAIOIINX HEraTUBHOE BO3JCHCTBHE KaK Ha IPHPOJHBIC SKOCHCTEMbI, TaK M Ha
00beKThl HHQPACTPYKTYPHI. B CBSI3U ¢ 3TUM BO3HHKAET HEOOXOUMOCTh B KOMILJICKCHOM M3Y4eHUH
(haKTOpPOB M 3aKOHOMEPHOCTEH AMHAMHUKH KPHOJIUTO30HBI I pa3pabOTKU HAyYHO 00OCHOBAaHHBIX
MOJIXO/IOB K PAIlMOHAILHOMY ITPUPO/IOTIOIH30BAHHIO.

B HaCToAIEEC BpPEMs KIUMATUYCCKUC HU3MCHCHHS IPOSABIAKOTCA B POCTEC CPEAHCTOIOBBIX
TEeMIIEpaTyp BO3[yXa, OCOOCHHO BBIPAKEHHOM B apKTHYECKUX M CYOApKTHUECKHX PErHoHax,
Hanpumep, B LleHTpanpHoit SkyTun 3a mociemuue 50 JIeT OTMEUAeTCs MOBBIIIEHUE TEMIICPATyPhI
Boznyxa Ha 2,0-3,3°C, mporHO3HBIE CIIEHApUW MpEANoJaralT JajdbHeiIlIee yCHWIeHHe 3TOH
teaeHyn [1]. OmHako, BIUSHHE KIUMATHYCCKAX W3MCHCHHA Ha KPHUOJHTO30HY OTINYACTCS
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3HAYUTEIbHOW MPOCTPAHCTBEHHOW HEOJHOPOJHOCTHIO M 3aBUCHUT OT KOMILUIeKca (haKTOpOB,
BKJTFOYAOIIUX JINTOJIOTO-TEHETHUECKIUE OCOOCHHOCTH TOPOJ, XapaKTep PacTUTEIHHOTO IOKPOBa,
MOIIHOCTb C€30HHOTAJIOTO CJIOSl M TMJPOJIOTHYECKUE YCIOBHsL. B HEKOTOPBIX pernoHax, HECMOTpPs
Ha OOmMi TPEeHI K TOTEIUICHHWIO, TaKKe HAONIONAIOTCS y4YacTKH CO CTaOMIBHBIM WM Jake
MIOHWKAIOIIKUMCS TEMIIEPATyPHBIM PEXXUMOM MEP3JIBIX IIOPOA.

HTeHcuBHOE  XO34WCTBEHHOE  OCBOGHHME  CEBEPHBIX  TEPPUTOPUN  COMPOBONKAACTCS
3HAYUTEIBHBIMHA TIPEOOPA3OBAHMUAMHU TPUPOIHON CpeNbl, BKIIOYas H3MCHEHHE TEPMHUYECKOTO
pexuMa Mep3ibiX Todil. Hamboliee cyliecTBEHHOE BO3IEHCTBUE OKa3bIBAIOT TOPHOZOOBIBAIOIIAS
MIPOMBIIICHHOCTh, CTPOHTENBCTBO JIMHEWHBIX COOPY)KEHHUH, pa3BUTHE YpOAHU3UPOBAHHBIX
TEpPUTOPUH, CO3JaHUE TPAHCIIOPTHON MH(PPACTPYKTYPHI.

sl OLIEHKM COBPEMEHHOIO COCTOSIHUS M IPOTHO3UPOBAHUS M3MEHEHUH KPUOJUTO30HBI
HE00X0JIMMa CUCTEMbl MOHUTOPUHTA, KOTOPAasi BKIIIOYACT:

e CramuoHapHbIC HAOMIOMEHUS 32 TEMIIEPATYPHBIM PEKIMOM MEP3JIBIX OPOI;

e JIMCTaHIIMOHHBIN MOHUTOPUHI JUHAMHUKU KPUOTE€HHBIX ITPOLIECCOB;

e ['ecodpusnueckre MccIeJOBAHUS CTPOCHHUS U CBOWCTB MEP3JIBIX TOJIIII;

e JlanmmadTHO-UHIMKAIMOHHBIE METO/IBI OLIEHKH YCTOHYMBOCTH F€OCHCTEM.

Oco0y10 3PEeKTHBHOCTH IEMOHCTPUPYET HHTETPAIUs TPAAUITHOHHBIX METOIOB HaOIIOACHUH C
COBPEMEHHBIMH T'€OMH(OPMAIIIOHHBIMU TEXHOJIOTHSIMHU, IO3BOJISIOINAS CO3/aBaTh LU(POBHIC
MOJEJIN KPHUOJUTO30HbI M IPOTHO3UPOBATh €€ DHBOJIOLUMIO IpPU Pa3iMyYHBIX CLEHAPUSIX
NIPUPOJOIIOJIBb30BAHMUS.

Tpanchopmaliyist KPHOJIUTO30HBI CO3/IAET 3HAYUTEIbHBIC YIKOHOMUUECKHE YOBITKH, CBS3aHHbIE C
neGopManusaMu M pa3pyIICHUSIMI HHKCHEPHBIX COOPYKEHHH C MOCIEAYIOMEH HE0OX0MMOCTHIO
UX PEKOHCTPYKUMH M YCWICHUs (YHIAMEHTOB, TIOBBIIICHHMEM 3aTpaT Ha OJKCIUIyaTaluio
WHQPACTPYKTYPEl W IOTMOJHHUTEIBHBIMH pPAcXOZaMH Ha BBITCKAIONIUE MEpONpPUATHA. Takum
o0pa3oM, ciieyeT KOHCTaTHPOBaTh, YTO COBPEMEHHAs JHMHAMHMKA KPHOJIUTO30HBI OIPEIEIseTCs
CIIO’KHBIM B3aHMOJICHCTBHEM MPHPOTHBIX U aHTPOIIOTC€HHBIX (PAaKTOPOB. B yCIOBHAX HHTEHCHBHOTO
XO3SIICTBEHHOTO OCBOEHHUSI CEBEPHBIX TEPPUTOPUN TEXHOTEHHBIE BO3JEUCTBUS SIBISIOTCS
OTIPEEISIIOIMM (haKTOPOM M3MEHEHHsI MHOTOJICTHEMEP3IIBIX TOJIII.
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AHHOmMauun: U3-3a CLONCHOSO KIUHUHECKO20 NPOSAGIeHUsT TMOYHAS NPUYUHA 2TIOCCOOUHUU 6
Hacmosiyee epemsi Heusgecmua. Ilpeononacaemcs, umo SmMuUOIO2US  MHO2OQDAKMOPHAS,
BKIIOUAOWAs  83aUMOOelCmEUe  HeUpODUIUOIOSULECKUX — MeXAHU3MO8 U  NCUXOTOSUYECKUX
axmopos.  Bulio  00HAPYIHCEHO  3HAUUMENbHOE  KOJIUYECME0 MECHHbIX, CUCMEMHbIX U
ACUXONIO2UHECKUX PAKMOPOS, CEAZAHHBIX C 2]I0CCOOUHUEL; OOHAKO HEKOMOpble U3 IMUX (PaKkmopos
credyem paccmampueamos KaxK yCiosus, 8axcHule 0iisi OUPGepenyuanoHol OUazHOCMUKU HCHCEHUSL
6 NOIOCMU pMma, a He KaK 3Muoiocudeckutl paxmop. B mom uucie, K maxKo8blM MONCHO OMHeCmu
maxou pakxmop Kax Hapyuienue 2eMOOUHAMUKU S3bIKA, YMO U S6UN0Ch NPUYUHOU HACMOSUe20
UCcne006aHusl.
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LOCAL HEMODYNAMICS OF THE TONGUE IN PATIENTS WITH
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Abstract: Due to the complex clinical manifestations, the exact cause of glossodynia is currently
unknown. It is believed that the etiology is multifactorial, involving the interaction of
neurophysiological mechanisms and psychological factors. A significant number of local, systemic,
and psychological factors associated with glossodynia have been identified; however, some of these
factors should be considered as conditions important for the differential diagnosis of burning
mouth, rather than as an etiologic factor. These factors include impaired tongue hemodynamics,
which was the motivation for this study.

Keywords: glossodynia, tongue hemodynamics, diagnostics, treatment.

AKTYaAJIbHOCTb.

Cpenn CTOMATOJIOTHYECKHUX 3a00JIeBaHUH TJIOCCOOMHUS SIBISETCS OJHOM W3 aKTyallbHBIX
mpo0OJsieM, CIIOKHBIM ¥ MPOTHBOPEYHMBEIM IHATHO30M B cromarosiorud [1-3]. Oto cBsa3aHo ¢
MTOJIMATHOJIOTMYHOCTEI0  3200JIeBaHus, Pa3HOOOpa3sMeM CHUMIITOMOB, YHOPHBIM W JUTUTEIbHBIM
TEUCHHEM M PE3UCTCHTHOCTBIO K MEAMKAMEHTO3HOMY JIEYEHHIO. bBONbHBIE TIJIOCCOIUHUEH
COCTaBISIIOT OOJBLIYIO TPYHNIy CpeArd BceX 3a00JieBaHWI UYENIOCTHOJIMIEBOH 00macTH c
HapylIeHueM YYBCTBUTENBHOCTH: OT 14 10 26% [2-5]. I'moccommnus damie BcTpedaeTcs y
MIAIIMEHTOK CPEIHEr0 BO3PacTa, OCOOCHHO y XCHIIMH B KIMMAKTEPHUECKOM IIEPHOJIE, CpEan
KOTOPBIX PAacIpOCTPaHEHHOCTh 3aboseBanus gocruraer 12—18% [4, 5].

AXTyaqbHOCTH TpOOJEeMBI O0OYyCIOBIIEHA OTCYTCTBHEM B OTCYECTBEHHOH U 3apyOeKHOM
JUTEpaType €AMHOTO B3IUIAa HAa HO30JOTMYECKYI0 NPUHAUISKHOCTH 3a00JeBaHusl |
(hOpMYITMPOBKY OHArHO3a, YTO YCIOXKHIET €ro JWArHOCTUKY W JicueHHe. B To ke Bpems
OOJIBIIMHCTBO HCCIIEIOBAaTENeH CXOITCS B ONPENCNICHUH TJIOCCOMMHHMM KaK XPOHHYECKOTO

18



3a00JIeBaHMsl, XapaKTEPHU3YIOIErocs CTOWKUMHU IapecTe3UsIMU B Pa3lIMUHbIX OTJENIaX CEHCOPHOM
CHCTEMBI, dYallle BCErO s3bIKa, KOTOpbIE HE TPaHC(HOPMHUPYIOTCS B OLIYIICHHE OONMM WM HE
COIPOBOXKIAIOTCS MOP(OJIOrHYECKUMH U3MEHEHHSIMH.

Iean nccaenoBanmsi.

[oBbimenne 3¢dexkTHBHOCTH Je4eHHsT OOJBHBIX TJOCCOAWHHEH HAa OCHOBE W3y4YCHHS
JIOKATLHOM TEMOJVMHAMUKH A3bIKA, BCICTATUBHBIX JII/IC(byHKHI/Iﬁ U TICUXO3MOIIMOHAJIBHOT'O
COCTOSIHMS, a TakXke pa3paboTKa MeToja KOPPEKIMH HApYIICHWH, BBIABIIEMBIX B YCIOBHAX
KOMILJIEKCHOTO JICYEHUSI.

MaTtepHaJibl 4 MeTOAbI HCCJICTOBAHNSA.

[IpoBeneno o6cnenoBanne 45 maNMEHTOB C TJOCCOAMHMEW B Bo3pacte 45-64 et
O6cnenoBaHHbBIe OOJBHBIC OBLIM pa3feiCHbl Ha 2 TPYIIBI COTIIACHO BO3PACTHON KiIacCHU(pHKAINN
BO3: cpennero Bospacra (45-59 ner — 27 yenoBek) M moxwioro Bodpacra (60-74 mer — 18
yenoBek). MyxuuH 6b110 6 (13,3%), sxenun — 39 (86,7%). VI3 nu1y ¢ rioccoanHuei, mociae Toro
Kak OBUTM TIIpPOBEJICHBl BCE WCCICHOBAaHMS JUIS IOJYYEHHS TIEPBUYHBIX JaHHBIX, OBUIN
c(hOopMHUPOBaHKI JIBE IPYIILI — OCHOBHAS (23 yenoBeka, U3 HUX — 3 MYK4YHHBI ¥ 20 JKCHIIMH) U
KOHTpoJIbHAS (22 YenoBeka; 3 MyKUUHBI, 19 xeHmuH). JJnarHocTHKY TII0CCOANHIH OCYIIECTBIISIIN
coryacHo juarnocrtudeckuMm kputepusm MKB-11 (2019) nu MexnyHapoaHo#l kiaccudukanuu
opodannansHoit 6o (2022).

Jdns  u3ydeHHss XapakTepa KpPOBOCHAOXKEHHMS s3bIKa OIPENEISUINCHh  YIbTPa3BYKOBEIC
reMoJIMHaMUYeCcKre KpUTepHH Irybokoi aprepun si3bika (I'AS).

Bo Bpemsi oOcnemoBaHmsi TONOXKeHHWE OONBHOTO JeXa, JWIOM BBepxX. Ilox mieun
MnMoJAKIaZbIBajlaCh HEBBICOKAA IJIOTHAA MOJAYIIKaA. Ilocne BrICKIXaHMS BaTHBIM TaMIIOHOM Ha CcaMyro
BBICYHYTYIO YacTh SI3bIKa ObLIT HAHECEH CIICIAIbHBIN Teib. JIMHeHHbBIN aTYuK yCTaHABIMBAJICS HA
3aJiHel YacTH s3bIKa, B 30He poeKiun ['ASl, nepneHuKyispHO ee MpoaoJIbHOM OcH.

W3ydyenne cocynoB MPOBOAMIOCH C HCIIOJIB30BAHUEM PEXHMMa IIBETOBOTO KAPTUPOBAHUS, VIS
ObICTPOTO HAXOXKAEHHsI €ro MecTonosiokeHus. Ilocie BH3yalaM3alMM COCYIOB 3aIlyCKalld
JOMIIeporpaduio KPOBOTOKA U OMPEACISUINCH €r0 KaYeCTBEHHbIE M KOJIMYECTBEHHbBIE TapaMETPhL.

KavecTBeHHbIE mapaMeTpsl OICHMBAJINCh B XOJE CIEKTPAJIbHOTO aHanmm3a: (opma
JOTUIEPOBCKOM  KPHBOH, HalM4YMe «CIEKTPaJbHOr0 OKHa». KoJMYecTBEHHbIE ITapaMeTphbl
JOMIJICPOBCKOTO ~ CIBUTA YacTOTHl OIEHHBAJIM C MOMOIIBIO IOKA3aTesell MaKCHMaJIbHOM
CHCTOJIMYECKOH CKOPOCTH KpoBOTOKa (V — max) M yCpeqHEHHOH 10 BpEMEHH NMHKOBOW CKOPOCTH
kpoBotoka (TAMx). MWanmexc pesucrentHoctn (PU), mynecatopubii wuHzmekc (ITN),
cucronoaunacronnyeckoe cootHomenne (C/JJ) u oObemHyro ckopocth kpoBoToka (OCK)
OTIPEICIISIITN 110 CTAaHAAPTHBIM MeToauKaMm [3, 4].

PesyabTaThl H 00Cy:KIeHHE.

AHanu3 KauecTBEHHbBIX ITOKa3areneil norepoBckoro crekrpa ['ASl y OoJbHBIX IIIOCCOIMHUEH
BBISIBHJIM HAJIMYME CHCTOJIMYECKHX, KAaTAKPOTHUECKUX M JUKPOTHYECKHX 3YyOLOB, a TaKkKe
JIMacTOJINYECKON (ha3bl, OJIHAKO y BCeX 00CIEeNOBaHHBIX OOJIBHBIX, B OTJIMYME OT 3JA0POBBIX JIHII,
Ob1TH 00HAPY)KEHBI HU3KNE 3HAYEHHSI CKOPOCTH KPOBOTOKA M ITHKOBOTO CTIIAKUBAHHMS.

B HeKkoTOpBIX HCCIEIOBAaHMSAX HAONIONANOCH HaJW4YHe JOTOJHUTEIBHBIX MUKOB B (azax
CHCTOJIB M JIMACTOJIBI U OTCYTCTBHE «CIIEKTPAIbHOTO OKHay. [lommuieporpaduyeckie nokasaTeian
KPOBOTOKA COCYIMCTOW CHCTEMBI OOJIBHBIX IJIOCCOIMHUEH CPaBHUBAINCH C TAKUMHU ITOKa3aTEIISIMU
JIOKaJBHOW TeMOJIMHAMUKH apTepUi sI3bIKa Y 37I0POBBIX JIUI] KOHTPOJIBHON TPYIIIBI 0€3 MOpaXKEeHUs
si3pIka (Tabm. 1).

HUccnenosanue pomneposckoro criekrpa ['ASl y o0ciaenoBaHHBIX OOJIBHBIX BBISBICHO CHHKCHHUE
MHTEHCHBHOCTH BHYTPHS3BIYHOIO KPOBOOOPAICHNUS 10 CPABHEHMIO C KOHTPOJIbHOH rpymmoi. O6
9TOM CBHJICTENBCTBOBAJIO 3HAYMTENHHOE YyXyHALIEHHE OOJBIIMHCTBA CPEJHECTaTHCTHYECKUX
3HAYCHNUH JIMHEHHBIX 1 00BEMHBIX TTOKa3aTeNeil KpOBOTOKa

Taxum oOpa3om, y 6onbHBIX Ttocconuaneit V — max B A cocrasuina 0,145 + 0,0002 m/c (1o
cpaBHenuto ¢ 0,25+0,05 m/c B koHTpOIIBHO# rpymnme, p<0,001). 3HaunTenbHbIC M3MEHEHUSI CPEAHEH
MaKCHMaJIbHOH CKOPOCTH KPOBOTOKA, KOTOpas SIBIISICTCS HanOoJiee YyBCTBUTEIFHBIM MTapaMETPOM
U U3MEHSIETCS 1aXke IIPU JIETKOM apTepualbHOM noBpexkaeHuu [2,4] (0,225 + 0,024 npotus 0,257 +
0,02 m/cex, mpu p>0,05), Takxke YKa3plBalOT Ha TE€MOJMHAMHYECKHE HApYIICHUS B MEPHON
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pazButus  3aboyieBaHMs. 3HAa4eHHE OJHOTO M3 JIMHEWHBIX IOKa3aTellell  CcoCyIUCTOro
KpoBooOpamieHust — uHIeKca pesucteHTHocTH (MP) — wnMeno MOCTOSHHYIO TEHICHIMIO K
YBEIMYEHUIO Yy OOJBHBIX TJIOCCOIAMHHEH IO CpaBHEHWIO co 3710poBbiMH smnamu: 0,78+0,0054
mpotuB 0,73 £+ 0,008 (p<0,001). Ilomyuennsiii pesyapTaT uHAEeKca WP cBuaerenscTByeT 0
3HAYNTEIHLHOM TOBBIIICHHH TOHYCA COCYICTON CTCHKH.

3HauUUTEIBHOE YXYALIEHHWE KpPOBOCHAOXKEHHUS COCYAUCTON CHUCTEMBI SI3bIKa y OOJBHBIX
TJIOCCOMHUEH OCOOEHHO OTpasWioCh Ha pe3ylbTaTaXx OOBEMHBIX IMOKazarenell kpoBoToka. Ilpm
aToM cpeanecratuctudeckoe 3HadeHne OCK (14,9+1,2 mu/mMuH), oTpaxaroliee HCTHHHOE
KpOBOCHaOXeHHE OpraHa, OBUIO HIDKE, 4eM Y KOHTpoNbHOU rpymmsl (18,3+1,1 mu/muH) C
JIOBEPHUTEIBHBIM HHTEpBANIOM 95%. OTO yKka3bIBaeT Ha HAJIMYKE 3aCTONHBIX SBJICHUN B COCYAUCTON
CHCTEMe SI3bIKa MPH BUCIEPO-pedIeKTOpHO-Oynp0apHOM CHHApOME. YKazaHHas 3aKOHOMEPHOCTh
Obli1a BBISIBIICHA MIPH pacyeTe 3HaYCHUS MyJIbCATOPHOTO MHJIEKCA.

Ilo muenuro HEKOTOPBLIX aBTOPOB, 3TO MOIJIO 6I)ITI) HpH‘IHHOi/'I MECTHBIX T'€MOJUHAMHUYCCKHUX
HapyIIeHUH, a Takke KOCBEHHBIM MapKepOM HApYIICHHH PEaKTHMBHOCTH COCYIMCTOW CTCHKH.
lNunepnynbcanus ycTaHOBJICHA Y 00JbHBIX ¢ Tioccomuauei (3,83 + 0,321 npotus 2,8 £ 0,06, p <
0,001). Ilo HameMy MHEHHIO, B COYETAHHUH C TTOBBIIIEHHEM COCYIHCTOTO TOHYCa 3TO 00YCIIOBICHO
apTepHaTbHON TUIIEPTEH3HEN, BCTPEUAIOIIESHCs IIOYTH Y TIOJIOBHHBI 00CIIEJOBAaHHBIX OOJIBHBIX.

Bo Bpemst crieKTpanbHO-IOMIIEPOBCKOTO aHATIM3a COCTOSHHUSA COCYAUCTOMN CTCHKH OTPENEIISIIOT
TaKKe CHCTOJIOJMACTONIMUeckoe cooTHomeHue. [lokazarens C/J1  sBisieTcss KOCBEHHOM
XapaKTEPUCTUKON COCTOSIHMS COCYIMCTOM CTEHKHM, B YaCTHOCTH €€ DIACTUYECKHUX CBOMCTB.
Ompenenenne 3TOTo Mokaszaresisi y O0JIbHBIX INIOCCOJUHUEH BBISBIIIO €r0 CHIDKEHHUE M0 CPaBHEHHIO
C TaKUM PE3YJbTAaTOM Y ITPAKTHUECKH 3JJOPOBBIX JIIO/Iei Oe3 mopakeHus si3bika (2,76 + 0,11 npotus
2,85 + 0,05 mpu p>0,05). CormacHO HEKOTOPBIM aBTOpaM [4], apTepraiibHasi THICPTCH3US SBISIECTCS
O}IHOﬁ us3 Han60nee YacCThIX HaTOHOFHﬁ, MMPUBOJAININX K USMCHCHHUAM OTOT'O IOKA3aTECIAd.

Tabnuya 1. /Jonnnepozpagpuueckue noxazamenu I'’AH kKoHmpoavHol epynnuvl 1uy u NAYUeHmos ¢

2n0ccooutuell.
"]'D"'T'Vﬂ“?fﬂn““a“-mn“ OcHOBHAR TPYyIOAa KonTpoasHan rpynna
Hiiarotp, M 1013+ 001 1,12:0.01
F 0,001
V-max, M/c 0,145 £ 0,0002 | 0,2510,05
P <0,001
Hugexc peancrestiocti [[lypeeso) 0,78 £ 0,005+ [ 0,73 + 0,008
. __F ) 0,001 e
-Tu,uesu: nyascaTopesf (Tocanrra) 38340321 | 28 +0,05
. . 0001
TAMx, m/c I 0,257 + 0,02
P >0,05
c/a 2,76+ 0,11 | 2,85 + 0,05
F >0,05
OCK, ma/mis 14912 [ 183+1,1
P <0,05

Tpumeuanue: p — 00cmMoBepHOCHb PA3HUYbI NOKA3AMENel MeNHCOY OCHOBHOU U KOHMPOLLHOU 2PYRNAMU

3aki0uenne.

Takum o0OpazoM, [BeTHas M IyJbcOBas JomIUICporpadus SBISIOTCS COBPEMEHHBIM
HEUHBA3UBHBIM METOJIOM BBISBJICHUS HapyHUIeHUH FeMOMHUKPOIUPKYISTOPHOTO pycia s3bIKa MpU
rnocconuaun. OCHOBHOW (opMOH HapyIIeHHs BHYTPHOPTaHHOTO KPOBOOOpAIICHUS TIpU
TJIOCCOJMHUM SIBIISIETCS BEHO3Has rumepeMusi. JlocToBepHbIe 3HaYEHUS OCHOBHBIX IapaMeTpOB
kpoBoToka (V — max, OCK) CcBUAETEIbCTBYIOT O 3aTpyJHEHUH OTTOKa KpPOBH U3
MHUKPOLMPKYJSITOPHOTO pyciia ¥ Pa3BUTHH BEHO3HOM THIIEPEMUH.
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HccnenoBanue coctostHusi reMouHaMuKku ['ASl y GOJNBHBIX INIOCCOAMHHUEH MO TOKa3aTeisiM
TPUIDICKCHOTO  CKAHHPOBAaHWS  YCTAHOBJIIEHA  3aBHCHMOCTH  HEKOTOPBHIX  IapaMeTpOB
JIOMIIEPOBCKOTO CIBHIa 4acTOTHI OT OOLIEr0 apTepUalibHOTO JAaBJIEHHs HCHbITyeMbIX. OO 3TOM
CBUICTEIICTBOBAJIO JOCTOBEPHOE YBEIMYCHHE BEIMUMHBI ITyIbCALIUHU, HHICKCA PE3UCTHBHOCTH U
AHAJIOTUYHOE CHIDKEHHE CHCTOJIOANACTONNYEeCKOTO cooTHomeHus (A1 95-99 %).
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Abstract: this paper analyzes the limitations of the traditional education model with “skill
teaching” as the core, and demonstrates the inherent necessity and inevitability of the
transformation to the concept of “cultural education.” Firstly, it explains the new requirements of
high-quality development for the connotation of music professional education, and then constructs
the promotion path of the transformation of music professional education concept in local colleges
and universities from the dimensions of value rationality regression, curriculum system
reconstruction, teaching mode innovation and evaluation mechanism reform, so as to provide
theoretical reference for promoting its connotative development.
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With the in-depth implementation of the national high-quality development strategy and the
comprehensive promotion of the construction of new liberal arts, the development of music majors
in local undergraduate universities has ushered in new contexts and requirements. At present, most
colleges and universities still follow the traditional education paradigm of “emphasizing technology
and neglecting culture,” resulting in serious homogenization of talent training, which is
significantly out of line with regional cultural needs and aesthetic education orientation. The lag of
educational concept has become a key bottleneck restricting the promotion of professional
connotation. Therefore, promoting the paradigm transformation from single “skill teaching” to
comprehensive “cultural education” is not only an inevitable choice to deal with the real dilemma,
but also the core path to realize the modernization and high-quality development of music
education.

1. Survey and reflection: the limitations of the traditional concept of “skill teaching” and
the discomfort of the times.

1.1 The connotation and characteristics of the concept of “skill teaching”.

The concept of “skill teaching” is an educational paradigm that has long dominated the music
major of local undergraduate colleges and universities. Its core connotation is embodied in the use
of imitation and repetitive technical training as the main means to achieve the mastery of playing
(singing) skills and the accurate presentation of difficult tracks as the fundamental goal. This
concept has a significant instrumental rationality orientation, emphasizes the accuracy and
efficiency of technology acquisition, and reflects the value orientation of “technology first.” The
main features include: the teaching process of the teacher and standardization, the evaluation
mechanism focuses on the quantitative assessment of technical indicators, and the focus on the
skills of the music ontology is far more than the cultural interpretation. This model often leads to
the separation of music education from the field of humanities and social sciences, ignoring the
integrity of music as a cultural existence and the comprehensiveness of aesthetic education. In the
current new requirements for talent training that emphasize literacy and innovation, its inherent
limitations and discomfort of the times are increasingly apparent.

1.2 Limitation analysis from the perspective of high-quality development.

From the perspective of high-quality development, the inherent limitations of the traditional
concept of “skill teaching” are becoming more and more prominent. This model sticks to the
technical standard, resulting in a structural imbalance on the supply side of talents. The ‘one-
dimensional’ technical talents cultivated generally have problems such as lack of interdisciplinary
literacy, insufficient innovative thinking and narrow humanistic vision. It is difficult to adapt to the
diversified and high-quality requirements of compound and innovative artistic talents put forward
by the reform of cultural industry. The instrumental rationality orientation behind it further narrows
the value dimension of music education and weakens the essential attributes of music as a cultural
carrier and aesthetic education medium, resulting in the continuous decline of the functions of
professional education in value guidance, cultural identity construction and non-genetic
inheritance, and the promotion space of students’ artistic expression and spiritual nourishment is
compressed. Driven by the assimilation evaluation system, the school-running mode of music
majors in colleges and universities is becoming more and more homogeneous, and the regional
cultural characteristics are gradually annihilated, which cannot effectively integrate into and
support the regional cultural development strategy, and the core competitiveness and sustainable
development ability of the discipline are constantly weakened. In the long run, this educational
paradigm objectively restricts the deep development of students’ artistic imagination, critical
thinking and cultural understanding, and easily forms an invisible ‘ceiling’ for their professional
growth and artistic career sustainability. [3, p. 64].

2. Paths and strategies: a systematic project to realize the transformation and upgrading
of educational concepts.

2.1 Goal Reshaping: The Evolution from “Technical Expert” to “Cultural Ambassador”.

The systematic transformation of the educational concept first needs to realize the fundamental
reshaping and value reconstruction of the talent training goal. Its core lies in the shift from the
previous focus on cultivating ‘technical experts’ who simply master exquisite performance

23



(singing) skills to the cultivation of ' cultural messengers’ with high cultural consciousness,
profound artistic accomplishment, deep educational feelings and practical ability. This change is
not only reflected in the adjustment of external training expressions, but also means a fundamental
change in the philosophy of talent positioning. It requires transcending the single pursuit of
technical efficiency and form perfection, and instead emphasizes guiding students to deeply
understand the cultural roots, historical context and aesthetic value of music, and systematically
shape their cultural identity and artistic judgment. In the end, the trained talents should have the
ability to express skills, the consciousness of theoretical reflection and the sense of mission of
cultural inheritance. They should be able to stand on the ground and face the world, assume the
multiple responsibilities of aesthetic education, cultural innovation and social service, and become
compound music professionals who meet the needs of the development of the new era.

2.2 Curriculum Reconstruction: Constructing a “Technology-Theory-Culture” Trinity
Curriculum System.

Curriculum reconstruction is the core link to promote the implementation of educational
concepts. It is necessary to build a ‘technology-theory-culture’ trinity and deep integration
curriculum system. On the premise of optimizing rather than weakening the technical curriculum, it
should be clear that it serves the instrumental positioning of artistic expression and cultural
expression, so as to avoid falling into pure technical training. It is urgent to strengthen the depth
and breadth of theoretical courses such as music history, ethnomusicology and music aesthetics,
and promote the organic linkage with the content and teaching of professional and technical
courses. It is particularly critical to systematically embed the cultural curriculum module, set up
courses such as local intangible cultural heritage, art philosophy, cross-cultural music comparison
topics, etc., focus on the construction of ‘local music culture topics’ and other characteristic
courses, and transform local music culture resources into high-quality teaching resources, so as to
realize the multi-dimensional integration of skill training, theoretical cognition and cultural
infiltration [2, p. 109-110].

2.3 Teaching innovation: implement the ‘situational, project-based, interdisciplinary’
teaching model.

Teaching innovation is the key path to practice the concept of “cultural education.” It is
necessary to systematically implement the teaching mode of situational, project-based and
interdisciplinary integration. Contextualized teaching is committed to placing skill acquisition in
specific music historical style, cultural context and emotional expression, so that technical training
becomes a meaningful carrier of artistic expression. Through the design and implementation of
comprehensive projects such as ‘local music collection and creation’ and ‘graduation concert
planning’, PBL promotes students to integrate knowledge, skills and humanistic quality in real
tasks, and improves their practical and innovative ability. Interdisciplinary integration emphasizes
breaking professional barriers, actively carrying out curriculum co-construction and collaborative
creation with literature, history, philosophy, dance, drama and new media art, expanding students’
academic vision and multiple possibilities of artistic expression, and finally building a new
teaching ecology centered on students and focusing on experience and integration [1, p. 144-145].

2.4 Evaluation reform: Establish a ‘multi-dimensional value-added’ evaluation
mechanism.

The evaluation reform is the institutional support to ensure the transformation of educational
concepts, and it is urgent to construct a developmental evaluation mechanism characterized by
‘multi-dimensional value-added’. It is necessary to completely break the traditional single
evaluation paradigm of “technology-only theory” and establish a comprehensive evaluation system
covering multiple dimensions such as technical level, artistic expression, creative innovation
ability, cultural understanding depth and practical application ability. The system not only pays
attention to the achievement of learning results, but also attaches great importance to process
evaluation. Through the continuous evaluation of students’ creative process, discussion
participation and project practice, the growth trajectory is comprehensively recorded. At the same
time, the concept of value-added evaluation is introduced to pay attention to the progress and
internal improvement of individuals in knowledge, ability and literacy, so as to effectively
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stimulate students’ personalized development, guide the focus of teaching from summative
assessment to the improvement of training quality in the whole process, and finally provide
scientific and comprehensive evaluation guidance for the realization of the goal of “cultural
education” [4, p. 191].

3. Conclusion

The high-quality development of music major in local undergraduate colleges and universities
lies in the profound transformation of the educational concept from “skill teaching” to “cultural
education.” This transformation is an inevitable choice to meet the challenges of the times and
achieve connotative development, involving multi-dimensional systematic reconstruction of talent
training objectives, curriculum system, teaching mode and evaluation mechanism. In the future, the
full implementation of the concept still faces multiple practical obstacles such as path dependence,
teacher structure transformation and resource guarantee. Subsequent research can focus on the deep
description of characteristic curriculum development cases, the empirical measurement of
transformation effectiveness, and the support mechanism of digital technology for teaching
innovation and cultural inheritance, so as to provide continuous theoretical support and practical
wisdom for the construction of a discernible music education system.
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Abstract: Uzbekistan has historically been the land where many nations and ethnic groups have
lived together, and this has laid the foundation for the country’s cultural landscape to be rich and
diverse. Each region within the country has its own unique historical, ethnographic, and cultural
heritage. In particular, the Republic of Karakalpakstan occupies a special place in the overall
cultural development of Uzbekistan, and its centuries-old cultural heritage, art, architectural
monuments, museums, pilgrimage sites, and oral folk traditions are an integral part of the nation's
cultural wealth. This article analyzes the role of Karakalpak culture in the process of intercultural
integration, the significance of this region in the cultural space of Uzbekistan, existing problems,
and promising directions.
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MEXKYJIbTYPHASI UHTETPAIIASA U POJIb KAPAKAJIIAKCKOM
KYJbTYPbI B KYJBTYPHOM JIAHAINA®TE Y3BEKUCTAHA
baszap6aesa Il1.

baszapbaesa lllaxnosza - cmydenm
Hykycckozo ¢unuana I'ocyoapcmeennozo uHCmumyma uckyccme u Kyibmypul Y3oexkucmana
2. Hyxyc, Pecnybauka Y36exucman

Annomayusn: Y306exucman ¢ OpegHUX 8PEMEH ABNAEMCS POOUHOU OJisl MHO2UX HAPOOO8 U IMHUYECKUX
2pPYNN, YMO CMANO0 OCHO8OU 0N QopMuposanus 602amoz0 U MHO2000paA3HO20 KYIbHIYPHOO
nanowagma cmpanvl. Kasxcoomy peeuony cmpanvl npucyuu céou YHUKATbHblE UCMOpUYeECKile,
amHozpagpuyeckue u Kyibmyphvle ocobennocmu. B ocobennocmu, Pecnybnuxa Kapakannaxcman
3aHuMaem ocoboe mecmo 6 obujem KyabmypHOM paseumuu Ys30exucmana — eé MHO206eK080e
KYIbMypHOe Hacieoue, UCKYCCME0, apXumeKkmypHble RAMSAMHUKY, MY3€U, Cesmble Mecma u YCmHoe
HApPOOHOEe MEOPHeCme0 AGNAIOMCA HEOMBEMIEMOU YACMbIO KYIbMYPHO20 002amcmea cmpansl. B
OaHHOU Cmamve GHATUZUPYEMCs POTb KAPAKAINAKCKOU KYIbMypbl 8 Npoyecce MelCKYIbmypHOU
unmezpayuy, 3HAYUMOCMb OAHHO20 PecUOHA 8 KYIbMYPHOM npocmpancmee Y30exucmanua,
cywecmsyiouue npoonemul U NePCHeKmueHble HANPAeLeHUs PA3GUMUS.

Kniouesvle cnoea: xynomypa, unmeepayus, Hayus, HAYUOHANLHASL CAMOOBIMHOCMYb, My3ell,
ucmopuueckue namamHuKY, YCMHoe HapooHoe Meopuecmao.

Intercultural integration is the development of principles of coexistence through mutual
understanding, cooperation, and cultural exchange among different nations, ethnicities, and cultural
groups. This process manifests itself as an important factor of tolerance, acceptance of cultural
diversity, and social stability.

In Uzbekistan, many ethnic groups including Karakalpaks, Russians, Kazakhs, Tajiks, Koreans,
and others live together, preserving their national cultures while being united under a common state
policy. This is clear evidence of the effective implementation of intercultural integration in real life.

Based on the “Interethnic Harmony” policy adopted by the Government of Uzbekistan, equal
conditions have been created for the development of each nation’s cultural heritage, language
rights, and identity.

Karakalpak culture also actively participates in this general integrational environment with its
historical roots and cultural achievements. Speaking about the rich heritage of Karakalpak culture
and its place in the culture of Uzbekistan, it is necessary to emphasize that the cultural heritage of
the Republic of Karakalpakstan is extremely rich and multifaceted. This heritage is mainly
reflected in the following areas:

Historical monuments and pilgrimage sites. The archaeological sites located in Karakalpakstan
are significant not only regionally but also globally.

For example: Sultan Uvays Fortress (Beruniy District) — as an ancient fortress complex, it holds
an important place in the history of the Islamic world.

Mizdakhan Archaeological Complex (Khojayli District) — an important cultural resource that
includes ruins of ancient cities, mausoleums, and pilgrimage sites.

Toprag-Kala (Ellikqala District) — a fortress monument dating back to centuries before the
Common Era and one of the sites that could potentially be nominated for the UNESCO World
Heritage List. These monuments are of great scientific and cultural importance not only as part of
the Karakalpak people’s heritage but also as an inseparable part of the history of all Uzbekistan.

At this point, let us also mention museums and archives: The Karakalpak State Museum of Art
named after [.V. Savitsky is one of the largest art complexes in Central Asia and includes more
than 20,000 exhibits. It is especially well-known for its collections of Russian avant-garde,
ethnographic artifacts, and Karakalpak folk art.

The Karakalpak State Museum of Local History — contains rare exhibits related to the region’s
history, including ancient documents, manuscripts, tools, clothing, coins, and other valuable items.
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These museums serve as unique scientific centers in Uzbekistan’s cultural landscape. As can be
seen, the role of Karakalpak culture in intercultural integration is extremely important.

The Karakalpak people contribute to the enrichment of Uzbekistan’s cultural space through
their music, oral folk traditions, customs, and national art. In particular, folk applied arts such as
carpet weaving, embroidery, pottery, and wood carving hold a special place in the national
economy and tourism sector.

National holidays, folk games, and traditional clothing further strengthen the place of
Karakalpak culture in Uzbekistan’s multiethnic cultural landscape. In addition, the achievements of
Karakalpak writers, scholars, and artists in the fields of science and art are recognized at the
national level.

Nevertheless, there are still some problems and shortcomings in this area. Because no cultural
integration process is without challenges. The Republic of Karakalpakstan also faces the following
pressing issues regarding the preservation and development of its cultural heritage:

Incomplete documentation of cultural heritage sites. Many historical monuments, archival
documents, and collections are still not fully studied, classified, or officially registered. This puts
them at risk of being lost.

Problems in protecting sites in remote areas. Some pilgrimage sites and historical monuments
located in nearby regions are being neglected due to lack of infrastructure, personnel, and financial
resources. Lack of progress in inclusion in the UNESCO list. Although many Karakalpak
monuments deserve to be included in the UNESCO World Heritage List, there is insufficient
initiative in this regard. Taking these problems into account, we propose the following solutions:
Implement a system for the full inventory, digitization, and classification of cultural heritage
objects; Attract investment through public-private partnerships to protect historical monuments;
Digitize the activities of museums, libraries, and archives to promote them at national and
international levels; Strengthen cooperation with UNESCO and take necessary steps together with
international experts to nominate eligible monuments for the list.

In conclusion, Karakalpak culture deserves special attention as an inseparable part of
Uzbekistan’s multiethnic, diverse, and rich cultural landscape. Its unique historical monuments,
museums, oral folk art, traditional crafts, and customs further enrich the cultural diversity of the
republic. In the future, the wide promotion of Karakalpak culture in Uzbekistan and abroad will
play an important role in developing national pride and cultural consciousness among the younger
generation. If the process of intercultural integration develops in this direction, Uzbekistan’s
overall cultural potential will be further elevated and will gain a worthy place on the global stage.
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