METO/J KOHTPOJIAA UIBMEHEHUSA CKOPOCTH BOJHOTI'O ITOTOKA
N T'NAPABJIMYECKOI'O PEXKUMA B T'NIPOTEXHUYECKUX
TYHHEJIAX
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AHnHOmauun: memnepamypHoe noie 3eMHOU KOPbl USMEHSeMCs 6 3A8UCUMOCMU OM
UBMEHeHUsl 20008020 CE30HA U MUSPAYUU B00HO20 NOMOKA NO NOBEPXHOCMU 3eMau. B cmamve
NPUBOOSIMCS  UCCIE008AHUSL NO  U3VHEHUI) UBMEHEHUs. MeMNepamypbl HOO3EMHbIX 800 6
ocnoganuu 6yoywei niomunvl Pocyncxou I'DC ¢ yenvio paspabomku memooa u cucmemvl
HAOOEHULl 3a UBMEHEHUSIMU CKOPOCMU 600H020 NOMOKA U 2UOPABIUYECKO20 DedNCUMd 8
euOpomexHuyeckux mynHensax. Taxoice, npugooOUmMcs Memoo 8bl8e0eHUs. IMNUPULECKOU POPMYIIbl
UBMEHEHUsT MENI08020 COCMOSIHUSL 3eMHOU KOPbl KAK JJIeMeHma UCKYCCMBEHHO20 UHMELIeKMA,
onpeodensanue2o eIusHUe B03MYUAIOWUX 8030eUCMBUL HA MENI080€e COCMOAHUE 3eMHOU KOPbI.

Knwuesvle cnosa: memnepamypa, CcKopocms, KOHMPOJb, U3MepeHue, MyHHEeb,
MENIOMACCONEPEHOC, 3eMHAs KOpd, Nbe30Memp, MepMOKAPOMAN}C, CKEANCUHA, pacnpedeieHue
memnepamypbl, IMRUPULECKOE YPABHEHUE, UCKYCCMBEHHbIL UHMEILIeKM.

HabGnrogenus 3a cOCTOSSHUEM T'MAPOTEXHUUYECKUX TYHHEJIEH OCYIIECTBISIOTCS
npudopamu auctaHimoHHo KHMA Bo BpeMs 3KCILTyaTalliM W BU3YaJbHbIM
OCMOTpPOM, Korja paboTa TyHHeNsl ocTaHaBiuBaeTcsa. [IprOopbl nucTaHIIMOHHON
KHMA He Bcerza AaroT HCUEPIIBIBAIOLLYIO HH(POPMALIMIO O COCTOSTHUM TYHHEJIS.

BusyanbHble HaOmiofeHHs — 3TO HaTypHble HAOMIOACHUS, KOTOpBIE
IPOBOJASATCS IMyTEM OOIIMX CUCTEMATHYECKMX OCMOTPOB TYHHENS, €M0 OCHOBHBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB M MPUJIETAOIICH TEPPUTOPUU C LENBK OLIEHKH HX
COCTOSIHMSI, BBISIBJICHUS JE€(PEKTOB U HEOJArONpPUSTHBIX MPOLECCOB, CHHKAIOLIUX
HKCILTYaTAllMOHHYIO HAJEXKHOCTh JTAHHOTO COOPY)KEHHs, ONpEIEJCHUE BUIA U
00beMOB peMOHTHBIX pabot [1]. OOcnemoBaHus TPOBOMASTCS CIEHUATUCTAMU-
TUAPOTEXHUKAMU WM KOMHUCCUEH M3 HECKOJIbKUX CIHEHHATMCTOB IyTEM
JeTalbHBIX OCMOTPOB COOPYKEHHUS, €ro KOHCTPYKTHBHBIX 3JJIEMEHTOB U
NPWIETAIOIIEH TEPPUTOPUU C TNPUMEHEHUEM MPOCTEHIIMX H3MEPUTEIbHBIX
puOOPOB, MPUCIIOCOOTICHUHN, UCTIOIB3YEMBIX METOAOB pacno3Hanus [2, 3, 4].

Hemnpemennbim  ycnoBueM — 3¢ddexktuBHOCTH U MHGOPMAIIMOHHOU
JIOCTOBEPHOCTH BHU3yaJIbHBIX HAOJIOJEHUIN SIBISAETCS BBIIOJHEHHE CIEAYIOLINX
TpeOOBaHUil: - CTporas MEepUOJUYHOCTH OCMOTPOB; - HIACHTHUYHOCTH (DUKCALUU
NPU3HAKOB MOBPEXKICHUN U OOHApYKEHHBIX e(EKTOB; - YyeTKasi MpUBsI3Ka MecTa
HAOJIOJIEHUST K T€0e3MUYECKON CETH; - COOTBETCTBUE KBaJU(UKALMU HEepcoHaia
TpeOOBaHUSAM MPABWI IMPOBENEHUS OCMOTPOB, O(QOPMIICHHE HX PE3yJIbTaTOB M
XpaHEHHE B YCTAHOBJICHHOM MOPSIKE MaTepUaioB HaOI0qeHuH [5].

[IpumMeHeHne Teopun TerIoMaccornepeHoca No3BoIsSET ONPEIeTUTh CKOPOCTh
BOAHOTO TIOTOKA B THAPOTEXHUYECKUX TYHHEJSX, peKaxX, KaHalax |
TpyOonpoBoaax. JIBuxkeHue BOABI MO THUIPOTEXHUYECKUM TYHHENISIM, pEKaM,
KaHaJlaM ¥ TpyOONpoBOAaM - 3Ta MAacCONEPEHOC KUIAKOCTU COMPOBOKIAIOIIEUCS
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TEIUIONEPEHOCOM U3 OKpyKaromied cpenapl. Yem OoJble CKOPOCTh BOJHOTO
MIOTOKA, TeM OO0JIbIlIe CKOPOCTh TEIUIONEPEHOCA 3 OKPYKAIOIIel cpelibl U TiTyOnHa
WU3MEHEHHUS TEMITEPATYPHI.

[Ipormecc TemmonepeHoca BOAHBIM MOTOKOM M M3MEHEHHUs TeMIEepaTyphl IO
rIyOmHe OBUT WCCIEAOBaH TE€OTEPMUYECKMM METOJOM B OCHOBAaHWU Oymaymien
mioTuHbl PoryHckoi ['DC, Mo mbe30METpUUECKUM CKBa)KMHAM, PACIIOJIOKEHHBIM
Ha JIeBOOEPEKHOM yacTu peku Baxiir.

Ha ydactke cosneBoro miacta jeBoro oepera peku Baxin ObLIM BBITTOJHEHbI
pexXUMHBIE TemmeparypHble HaOmojeHus 1mo 12 crBopam. OOmiee KOJIMYECTBO
MbE30METPOB, 3a/IECTBOBAHHBIX B UCCaeA0OBaHUAX- 29. 13 Hux B 11 npe3omeTpax,
[0 TEXHUYECKHUM MPUYMHAM, UCCIIEOBAaHMs MPOBECTH HE yAanoch. Beero 3a 2011
rog mpoBeAeHO 39 IMKIOB TEPMOKApOTaXHBIX ucciegoBaHuil. (Cxema
PAacIIONIOKEHUS. CTBOPOB M MECTOIOJIOKEHH Tb€30METPOB IIPUBECHBI HA PHUC. 1.
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Puc. 1. [1nan pacnonokeHus Nb€30METPUUECKUX CKBAXKUH HA YYACTKE JIEBOTO
Oepera coJsieBoro miacra p. Baxi

B kauecTtBe mnpuMepa Ha pUCYHKE 2 TpUBEIEH TIpapuKk H3MEHEHUS
TemiiepaTypsbl B ibe3oMeTpe [1-33 oT ce30HHBIX (r010BbIX) KOJI€OaHUN COTHEUHOU
aKTUBHOCTH.
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Puc. 2. ['paduk nzmenenus remmnepaTtypsi Boasl B [1-33

JIBrKeHrEe BOAHOTO IMOTOKAa B PEKE COMPOBOXKAAETCS TEILIONEPEHOCOM W3
OKpyXkaroleid mnopoasl ocHoBaHus. [lpm u3MepeHun TemmepaTypsl B CTBOJIE
NbE30METpPa, HAOMIOJAeTCs MHUHUMYM  3HAQ4Y€HW  TeMIlepaTypbl  paBHOMN
TeMIiepaType Terionocutens (Boanl) t(i)=t,, (puc. 2). [Ipu nossimennn 00bEMa 1
CKOPOCTH BOJHOTO IIOTOKAa B PEKE MPOUCXOIUT YCKOPEHHE TEIUIONEepEeHoca B
OpoJax OCHOBAaHUS PEKH M BCIEACTBHE 3TOr0 IPOUCXOAUT CHH)KCHHE
TEMIIEpaTypbl A0 TEMIIEpaTypbl TeIIoHOcuTeNs t.,. TermmoHocHuTeneM B JaHHOM
ClIy4ae SIBJISIETCS ABMKYIIMICS BOIHBIN MOTOK IO PYCIy peku [6].

Takue >xe SBJICHHUA NPOUCXOIAT B TUAPOTEXHUYECKUX TyHHeNsX. llpu
JBUKEHUU MAcChl BOJABI MMPOMCXOAUT TEILIONEPEHOC U3 OKPYKAIOUIUX MOPOJI, T1ie
pa3MelieHa ruApOTEXHUYECKUI TYHHEb.

[IpuMeHsisi TEOPUIO TEIJIOMACCOIEPEHOCca U BBHIOOP CTBOpa HAOIIONCHUS IO
IIyOMHE B OCHOBAaHWUHU TYHHEJIS, MOKHO OIpPEAENIUTh CKOPOCTh BOJHOIO IMOTOKA,
M3MEHEHUS] CKOPOCTH BOAHOTO MOTOKA U ONPEAEIUTh PUCKH aBapUITHOW CUTYaIUU.

CylHOCTh MpeIaraeMoro MeTofa M CUCTEMbl HaOJIIOJIEHUN 3aKIII0UaeTcsl B
TOM, 4YTO B OCHOBaHMM TYHHEJS B CTBOpPE HAOJIOJEHUS, TJ€ YCTaHOBJIEHBI
TEMIEPATYpPHbIE [aTYUKU BEPTUKAJIBHO CTPOrO Ha OJIHOMW JIMHUHM, CHHUMAIOT
NOKa3aHUsl TEMIEpPaTypHbIX JaTYMKOB TSATh pa3 MOAPAN 4Yepe3 KOPOTKHE
IIPOMEKYTKA BPEMEHH U ONPENEISAIOT CPEAHEE 3HAYEHUE I KaKIO0ro JaT4HKa
[7]. Ilo cpenHemy 3HAQYEHUIO TEMIIEPATYPHBIX JIATYUKOB  OMNPEIACISIOT
K03 uIHeHTH a U b sMIMpUYecKkoro ypaBHeHUsI:

T@) =ah(i) + Db, (1) rae, T —
TemrepaTypa, h — nryOnHa MUHUMaJIBHOM TEMIIEpaTyphl paBHAs TEMIIEPATYPe
TEIUIOHOCUTEIIS, @, D — KO3 PHUIMEHTI IMITUPUIECKOTO ypaBHEeHus, i = 1 N —

WH/IEKC U3MEPEHUS U BBIBEICHUS YMIUPUYECKOTO YPAaBHEHHUS.

Jlanee B SMIIMPUYECKOE YpaBHEHUE, TJ€ YK€ U3BECTHbI KOA(DPUIIMEHTHI a U
b, BCTaBIAIOT 3HAYEHUE TEMIIEPATYPhI TEIUIOHOCUTENS M ONPEACISIOT WHTEPBAI
BBIPABHUBAHHS TEMIIEpPAaTyphl cienayrommm obpasom: Ah,, = h(i+l) — h(i) 3a
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enuanity Bpemenn At = t(i+1) — t(i), 3aTem onpenesoT CKOPOCTh BOJIHOTO TTOTOKA
B TYHHEJIE [10 YPABHEHHUIO:
Vi = Ah,, / At (2)

CucrtemMa Jy1si onpeiesieHUs CKOPOCTH BOJHOIO MOTOKA [8] B TyHHemNsax (puc.
3) coCTOUT M3 BEPTHUKAIBHOW CKBaXMHBI HAOJIIOAAEMOr0 CTBOpa MPOOYpPEeHHOH B
OCHOBaHUM TyHHeNs 1 ¢ kene300eTOHHOM 00JeNnKoW 2, Ky/la BMOHTHUPOBAHBI U
3alleMEHTUPOBAaHbl S5 TEMIIEpAaTypHbIX JaT4yukoB ¢ marom 10 wmerpos 3,
MH(POPMAILIMOHHBIE BBIXO/IbI KOTOPOT'O BBIBEACHBI UEPE3 KEIE300€TOHHYIO 00AEIIKY
Y a3pALMOHHYIO 11axTy 4.

B ocHOBaHMM TyHHENs Ui IIOJHOTO KOHTPOJISI MOXHO Ha HECKOJBKO
CTBOPOB  OpraHM30BaThb HAOJIOJEHUS 3a HW3MEHEHHEM TEMIlepaTypsl B
BEPTUKAJIBLHOU TJIOCKOCTHU 10 riayoune (puc. 3). [lockosbKy TeMIiepaTypHOe moJjie
B OCHOBAHHWM TYHHEJS SIBJSETCSA CTAOWIBHBIM, I'JI€ BHEIIHUE MCTOYHHUKHU TEIUIa HE
BIIUSIIOT HA €r0 U3MEHEHUE, KpOME TEIJIOHOCUTENS (BOAA), MOKHO Ha HECKOJIBKO
MOPSIJIKOB TOYHEE U3MEPUTH UBMEHEHHSI CKOPOCTH BOAHOTO MOTOKA.

[TockonbKy B cxeMe HaOJIIOJIEHUN 332 TeMIEepaTypoul 3aJI0kKEeHbl 5 JaTYMKOB
Temneparypel ¢ marom 10 M, TO 3HaYyeHHWE MEKIY TOYKAMHU OIPEIEISIEM
AMIIUPUYECKUM YPABHEHUEM:

(i, J)=ai (i, j) + b;, 3)
rae,  aj, bj — KO3 PUIMEHTHI SMIIUPHUUECKOTO YPaBHEHHUSI,
h — rmyOuHa HaOJIOACHHUS IO CKBaXKHHE,
t — remmnieparypa,
I =1 + N — UHICKC BBIBEACHUS IMIIUPHUCCKOTO YPABHEHHMSI,

J =1+ 3 — uHIEKC YPOBHS BBIBEICHHS SMIHUPUICCKOTO YPABHEHHUSI.
11

: 4
1
2
T]1 =
T2 o
3
T3-/
T
TS o

Puc. 3. Cxema pa3melieHus TeMIepaTypHbIX JaTYUKOB B OCHOBaHUU TyHes (1-
CEUYEeHHE TYHHEJs, 2-kKene300eToHHas 00/1eKa, 3- TeMIepaTypHbIE TaTYUKH B
kosmuectBe 10 mrT., ¢ marom 10 M, 4-adpanoHHAs 1aXTa)
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Pemas ypaBuHenue (3), MOXHO ONpEAETUTh U TMPOCICAUTH TIyOUHY
BBIPAaBHUBAHUS TEMIIEPATYPHI 10 TEMIIEPATYPBI TETNIOHOCUTENSA iy

h, j) = =22, (4)

riae, t(i,j) =t

a;, b; — K03 HUITMEHTHI SMIUPUIECKOTO YPaBHEHUS,

h (i, J) — rayOmHa BBIpAaBHHMBAaHUS TEMIIEPATYPbl 10 TEMIEpPaTyphl
TEIJIOHOCUTENA 1.

Korma Ttemmeparypa TEIUIOHOCUTENS JOCTUTHET TOYkH T1, TO mpu
BBIBEJCHUHM OJMIIMPUYECKOTO ypaBHEHHUS CIEAYIOMmEero ypoBHsS Touka T1
UCKII0YaeTcs. TakuMm oOpa3oM, MOCTENICHHOE YBEIMUYEHUE 30HBI TEMIIEPaTyphl
TEIUIOHOCHUTENS, HakpeiBaromee Touky T1 go toukm TS5, mocimemoBareinbHO
TEMIepaTypHble TOYKH TP BBIBEICHHUH YPAaBHEHHUS CIEIYIOLIETO YPOBHS
UCKITFOUAIOTCSI.

B Tabnune 1 mpuBOIMTCS cxeMmMa W aJTOPUTM MOCIEAOBATEIHLHOTO BHIBOJA
IMIUPUYIECKOTO YPABHEHHUSI, U €r0 UCTIOIh30BaHHE.

Tabimua 1. AIropuT™ ociaea0BaTEIbHOIO BBIBOIA SMIIMPUYECKOTO YPAaBHEHUS
Y €T0 HCIIOJIb30BAHHUE.

Ne | KosmmuecTBo | OMnmpuueckue Pemenune Ah, npu
/T | TOYCK ypaBHCHUS TA+1)—-T(»)
1 [ TI+T5 i, )=ai h(i, 1) + bi| pjg)=C21=2 h(i+1,1)- h(i,1)
2 | T2+T5 t(, 2)=aih(i,2) +bi | p(i2)= _t@ 2)~by h(i+1,2)- h(i,2)
3 | T3+TS t(i, 3)=aih(i,3) +bi | p(i3)= 3)n, h(i+1,3)- h(i,3)
4 | T4+T5 (i, 4)7an(, 4 +bi [ ig)= TP fb | (i+LA)- R A)

[Ipennaraemelii MeTom WM cucreMa HAOMIOJACHUN TO3BOJISIOT OIPEISTUTh
CKOPOCTh BOJHOIO TIOTOKa B TYHHEJSIX. [IOCKOJIBKY TemIiepaTypHOE II0JIE B
OCHOBAaHWU TYHHEIIS SIBISETCS CTAOWIIBHBIM, I'JIe¢ BHEIIHHUE MCTOYHUKH TEIUIa HE
BIIMSIOT Ha €r0 U3MEHEHUE, KPOME TEIJIOHOCUTEIIS (BOJAHOTO MOTOKA), TO MOXKHO
Ha HECKOJIbKO MOPSAKOB TOYHEE M3MEPUTHh CKOPOCTh BOJHOTO IMOTOKA. Takxke
METOJl U CHUCTeMa HaOJIIOACHUN MO3BOJISIET MO TEeMIEPaTypHBIM MyJIbCallUsIM U
MOHIW)KEHUIO  3HAYEHUA  TEIUIOMACCONEpEeHOCa  OMPEACIUTh  W3MEHEHHUE
TUAPABIMYECKOTO pEXUMa B TyHHENE BCIEICTBHE OOpa3oBaHUs 3aBaJiOB U
IIPOMOMH B OCHOBAaHWH, KOTOPHIE MOTYT MPUBECTH K IOHMXKEHUIO CKOPOCTHU
BOJITHOTO ITOTOKA.

BoiBoabI

1. Pe3ynbTaThl HCCIENOBAaHUN MOKA3bIBAIOT H3MEHEHUS TEeMIEpaTyphl B
MbE30METPUYECKON CKBAKMHE OOYCIIOBIIEHBI MPUYMHAMH, KOTOPBIX SIBIISIOTCS:
CE30HHOE KoJieOaHWE TeMIlepaTypbl BO3AyXa U OJM3KOE pPacCIOJIOKECHHE
MbE30METPUUYECKUX CKBAXKHUH K peKe Baxii, KOTOpoe MOXKET CIIyKUTh UICTOYHUKOM
TETJIOMACCOIEPEHOCA.
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2. HUccnenoBanue  KOHTPOJsL  TeMIEpaTypbl  BOAbI IO  CTBOIY
MTbE30METPUUYECKUX CKBKHH PACIIOJIOKEHHBIX OJIM3KO K peke Baximr MokeT ObITh
MCIIOJIB30BaHO JJIsl OMPEICJICHHS] CKOPOCTH BOJHOTO MOTOKA, U3MEHEHUSI CKOPOCTHU
BOJTHOTO MTOTOKA B TYHHEJISIX U ONPEEICHUSI PUCKOB aBApUUHON CUTYaIIUH.

3. DBbIBeneHHOE HMIIUPUYECKOE ypaBHEHUE SBISACTCS  ypaBHEHHEM
TEIJIOBOTO COCTOSIHUSL 3€MHOM KOpPBI, KaK 3JIEMEHTa UCKYCCTBEHHOT'O MHTEIJICKTa
MO>KHO HCIOJIb30BaTh JJIsi U3YYECHHS BIIMSHUE BO3MYIIAIOIMIMX BO3JEHCTBUN Ha
MOBEPXHOCTH 3€MJIU.

5. Pa3paboTanHblil MeTO U BbIBEJEHHAsT (pOpMylia ONpeesieHus CKOPOCTH
BOJHOTO TIOTOKA MO3BOJISIET ONPEACNATh CKOPOCTh U3MEHEHHUS BOJIHOTO MOTOKA U
WU3MEHEHUS TUIPABINYECKOTO PEKUMA B TYHHEISX.
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TAP3U HA3SOPATHU TAFUPEBUM CYPBATH MAYPOU OB BA PEYAN
TUAPABJUKH JAP HAKEXOU 'MJIPOTEXHUKHA

AHHOmMamcua: oMy3uuy MatiooOHU Xapopamu Kuwpu 3amMux eobacma 06a maguupéouu
MABCUMU COJIOHA 8A MYXOYupamu yapaéuu o6 oap camxu 3amMun maguup meébao. /ap maxona
MAOKuKom ouod 6a omy3uwiy mauupéouu xapopamu o6Xou 3epuzamumii 0ap nosu capoanou
osiHOoau Hepyeoxu oapku obuu Pogyn 60 maxcaou maxusu ycyn 6a cucmemau MOHUMOPUHSU
magupéouu cypvamu yapaéuu 00 8a pedicumu 2UOpasIuKii 0ap HaKOXou cuOPOMexHUKil 08apoa
wyoaacm. HMuuynumn, ycyau d6a oacm osapoanu @Gopmynrau 3MAUPUKUU MAUUPEOUU Xoaamu
eapmuy  KUwpu 3aMuH XaMyyH O2JeMeHmu 3eXHu CYHbil o0éapoa ulyoaacm, Ku mabcupu
Xanan0opKyHaHoapo ba Xonamu 2apmuu KUWUPU 3aMUH Myatisith MEKyHAo.

Kanuososcaxo: xapopam, cypvam, nazopam, anooszaupi, HaKO, UHMUKOIU 2apmil 6a
macca, Kumpu 3aMuH, nbe3omMemp, Kapomasicu mepMuKil, 40X, maKCumomu xapopam, Myoouiau
OMRUPUKU, 3eXHU CYHDBI.

METHOD FOR CONTROLLING CHANGES IN THE SPEED OF WATER FLOW AND
HYDRAULIC MODE IN HYDRAULIC TUNNELS

Annotation: the study of the temperature field of the earth's crust changes depending on
the change in the annual season and the migration of water flow across the earth's surface. The
article presents research on studying changes in the temperature of groundwater at the base of
the future Rogun hydropower plant dam with the aim of developing a method and a system for
monitoring changes in the speed of water flow and hydraulic regime in hydraulic tunnels. Also, a
method is given for deriving an empirical formula for changes in the thermal state of the earth's
crust as an element of artificial intelligence that determines the influence of disturbing influences
on the thermal state of the earth's crust.

Keywords: temperature, speed, control, measurement, tunnel, heat and mass transfer,
earth's crust, piezometer, thermal logging, well, temperature distribution, empirical equation,
artificial intelligence.

IKOHOMHUKO-TEOTPAONYECKHUE ITOAXO01bI K ONEHKE
YCTOMYNUBOCTHU PA3BUTHS CEJIBCKHUX TEPPUTOPUI

Myprasaes Y.N.', Makcymona II1.Y.!
1 . - .
Taoorcukckuii 20¢y0apCcmeen bl Neda2o2UtecKuti YHugepcumenm umeHu
Caopuoouna Avnu

Anunamayuna: B OaHHOU cmamve  ORUCLIBAGMCS — CYWecmeyruue  IKOHOMUKO-
2eozpaguueckue nooxoodvl K eepupurayuu YCmouuusoCmu pa3eumust CelbCKux meppumopuil
(CT) psioa cmpan, nepeuucienvt gedyujue ¢axkmopul, HeoOXooumble OJisl YCMOUUUBO20 PA3BUMUSL
CT, packpvima poccuiickas sepcus konyenyuu CT, unu, unave acponanowagpmos (AJI), yxazarnvi
ocnosHvle  Hanpaenenus pazeumus CT, nepeuucienvt npuHsmvle  MeHCOVHAPOOHBIMU
opeanuzayuamu yemvipe ochosHvix noomuna CT. Omoenrvno YKA3aHbl HAYUOHALbHbIE
ocobennocmu nooodepoicku pazeumusi CT, npusedenvl kpumepuu u NOKA3amenu yCmouuusoco
pazeumusa CT, npednodxcena mooenb KOMNIEKCHOU oyenku ycmouuusoeo pazeumus CT.

Knrwoueevie cnosa: CT, nooxoowl, ycmouuusocms, passumue, @HAKmopvl, Mooelu,
KOHYenyuu, Hanpasienus pazeumus, kpumepuu u noxazamenu, noomunst CT, mapugvr 3a
8000N0Ib3068AHUE.

VYeroiuuBbiM pazButueM CT u AJl sBisieTcss AMHAMHYHBIA TEPEXO]T BCEX
HYKOHOMHUYECKUX M COITMATBHBIX CUCTEM CTpPaHbl Ha HOBBIM, 00JI€e KaueCTBEHHBIN
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