ISSN 1991-346X

KA3AKCTAH PECITYBJIMKACBHI
YJITTBIK FBUJIBIM AKAJIEMUACBIHBIH

XABAPIIAPDI

N3BECTUA NEWS

HAITMOHAJIbHOM AKAJIEMUU HAYK OF THE NATIONAL ACADEMY OF SCIENCES
PECITYBJIMKN KA3BAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

OPUBNKA-MATEMATHUKA
CEPUSCHI

L 4

CEPUSA

OPUZUKO-MATEMATHYECKAS
L 4
PHYSICO-MATHEMATICAL
SERIES

4 (308)

IJIAE — TAMbBI3 2016 x.
HNIOJIb — ABI'YCT 2016 1.
JULY - AUGUST 2016

1963 )KbUIJIBIH KAHTAP AMBIHAH IIILIFA BACTAFAH
U3JAETCS C SIHBAPS 1963 TOJIA
PUBLISHED SINCE JANUARY 1963

JKBUJIBIHA 6 PET IIBIFAZIBI
BBIXOIUT 6 PA3 B IT'O/]
PUBLISHED 6 TIMES A YEAR

AJIMATBI, KP ¥FA
AJIMATBI, HAH PK
ALMATY, NAS RK



bac penmakTtop

KP ¥t A akanmemuri,
Myranos I'. M.

Pemaxnmusg ankacs

¢wus.-mar. ¥. gokropsl, mpod., KP ¥FA akagemuri 9miMmoB A.A.; TexH. F.J0KTOpHI, mpod., KP ¥FA
akagemuri baiirynuexos K.K.; ¢uz.-mar. ¥.noktopsl, npod., KP ¥FA akanemuri Kymaningaes A.C.;
¢u3.-mar. ¥. qoktopsl, npod., KP ¥FA akapemuri Kaamenos T.1I.; ¢us.-mat. F. moxTopsl, npod., KP
¥YFA akagemuri Mykames B.H.; ¢us.-mar. ¥. nokropsl, npod., KP ¥FA akagemuri Orendaes M.O.;
¢wuz.-mar. ¥. goktopsl, pod., KP ¥FA akamemuri ToxioaeB H.2K.; ¢usz.-mar. . noxropsl, pod., KP ¥FA
akanemuri Xapun C.H.; ¢uz.-mar. . moxtopsl, mpod., KP ¥F'A kopp. mymreci 96imeB M.E.; ¢u3z.-mart.
F. mokTopkl, mipod., KP ¥FA kopp. mymeci Kantaes K.Il.; puz.-mar. . nokropsl, mpod., KP ¥FA
kopp. myineci Kanmumonnaes M.H.; ¢pu3s.-mar. f. mokropsl, npod., KP ¥FA kopp. mymeci Kocor B.H.;
¢u3.-mat. ¥. 1oKTOpEI, pod., KP ¥FTA xopp. mymeci Myca6aeB T.A.; ¢pusz.-maT. . gokTOpHI, npod., KP
¥FA xopp. mymieci OiinapoB P.; ¢uz.-Mart. . mokTopsl, npod., KP ¥FA kopp. mymeci Pama3zanos T.C.
(bac pemakTOpabIH OpbIHOAcaphl); hu3.-mar. . JOKTOpPLI, pod., KP ¥FA kopp. mymieci Temipoexos H.M.;
¢u3.-mar. ¥. fokTopsl, mpod., KP ¥FA kopp. mymeci Omipoaes Y.VY.

Penakngusg keHgect:

VkpannansiH ¥FA akagemuri U.H. BumnneBckuii (Ykpanna); YkpanaanslH ¥T'A akanemuri A.M. KoBaJieB
(Ykpauna); benapyce PecniyOonmukaceinbin ¥FA akamemuri A.A. Muxanesuu (benapyce); OzipOaiikan
YT A akanemuri A. [lamaes (O3ipOaitkan); Mongosa PecriyOnukaceinein ¥FA akagemuri M. Turnusny
(Monnosa); men. F. moktopsl, mpod. Mo3zed banac ([Tompma)




'maBHBIY penaxkTop

akanemuk HAH PK
I'. M. MyraHosB

PenaknmuoHHAag KOJJIETr U

nmokTop (us.-mar. Hayk, mpod., akageMuk HAH PK A.A. AIIMMOB; TOKTOp TE€XH. HAYK, MPOd., aKaTCMHK
HAH PK K. XK. Baiiryn4yekoB; JoKTop ¢u3.-Mar. HayK, npod., akanemuk HAH PK A.C. Jxymaanibaaes;
JIOKTOp ¢u3.-Mat. HayK, npo¢., akaneMuk HAH PK T.I. KaasmenoB; nokrop ¢us.-mar. HayK, npog.,
akagemuk HAH PK B.H. MykameB; 1okTop ¢u3.-mar. Hayk, nmpod., akagemuk HAH PK M.O. OTten6aes;
IOKTOp (puz.-mar. Hayk, mpod., akanemuk HAH PK H.K. TakubaeB; nokrop ¢us.-mar. Hayk, npod.,
akagemuk HAH PK C.H. Xapun; goktop ¢u3.-mar. Hayk, npog¢., wi.-kopp. HAH PK MLE. A0ues;
IokTop (hu3.-maT. Hayk, pod., wi.-kopp. HAH PK 2K.1. KanTaeB; 1okTOop Pu3.-Mat. HAyK, mpod.,
ar.-kopp. HAH PK ML.H. Kamumonnaes; noktop ¢uz.-mar. Hayk, npod., @wi.-kopp. HAH PK B.H. Kocos;
JOKTOp (hu3.-Mar. Hayk, mpod., wi.-kopp. HAH PK T.A. Myca6aeB; nokrop (hu3.-Mar. HayK, mpod., Wi.-Kopp.
HAH PK P. Oiinapos; noxtop ¢u3.-mar. Hayk, npod., wi.-kopp. HAH PK T.C. Pama3anoB (3amMecTuTens
TJIABHOTO pemakTopa): AOKTOp (hm3.-Mar. Hayk, mpod., wi.-kopp. HAH PK H.M. Temup06ekoB; T0KTOp
¢us.-mar. Hayk, npod., wi.-kopp. HAH PK ¥.¥. YmMupoaen

PengaknmHMWOHHBIH COBET:

akagemuk HAH VYxkpanaer U.H. BumneBckuii (Ykpauna); akagemuk HAH Ykpaunsr A.M. KoBaaes
(Ykpanna); akagemuk HAH Pecnybmukm bemapycs A.A. MuxanaeBuu (bemapycp); akamemmk HAH
Azepbaitmxanckoii Peciyonuku A. IMamaeB (AzepOaitmxan); akanemuk HAH Pecry6nmku Monnosa
N. Turnusany (MonznoBa); a. men. H., npod. Mo3edp banac (Ilonpa)

«M3Bectusi HAH PK. Cepusi puznko-maremaruueckasi». ISSN 1991-346X

Co0ctBennnk: POO «Haunonanshas akagemust Hayk PecrryGnmku Kazaxcran» (r. AjaMarsn)

CBHUIIETENBCTBO O TOCTAHOBKE HA YUET IMEPHOJMUYECKOro NedaTHoro m3znanus B Komurere mH(OpMAnny M apXuBOB
MuHnctepcTBa KynbTypsl 1 nHpopMannu Pecrryommkn Kazaxcran NeS543-7K, sernansoe 01.06.2006 r.

[Teprogu4yHOCTB: 6 pa3 B roOA.
Tupax: 300 5K3eMIUTSIPOB.

Anpec pegakuuu: 050010, T. Anmmarsr, yi. llleBuenko, 28, koM. 219, 220, ten.: 272-13-19, 272-13-18,
www:nauka-nanrk kz / physics-mathematics.kz

© HammonansHast akagemus Hayk Pecrryonmku Kaszaxcran, 2016

Anpec Tunorpaduu: UIT «Apynay, r. Anmarsl, yi. Myparbaesa, 75.




Editor in chief

G. M. Mutanov,
academician of NAS RK

Editorial board:

A.A. Ashimov, dr. phys-math. sc., prof., academician of NAS RK; Zh.Zh. Baigunchekov, dr. eng. sc.,
prof., academician of NAS RK; A.S. Dzhumadildayev, dr. phys-math. sc., prof., academician of NAS RK;
T.S. Kalmenov, dr. phys-math. sc., prof., academician of NAS RK; B.N. Mukhashev, dr. phys-math. sc.,
prof., academician of NAS RK; M.O. Otelbayev, dr. phys-math. sc., prof., academician of NAS RK;
N.Zh. Takibayev, dr. phys-math. sc., prof., academician of NAS RK; S.N. Kharin, dr. phys-math. sc.,
prof., academician of NAS RK; M.Ye. Abishev, dr. phys-math. sc., prof., corr. member of NAS RK;
Zh.Sh. Zhantayeyv, dr. phys-math. sc., prof., corr. member of NAS RK; M.N. Kalimoldayev, dr. phys-
math. sc., prof., corr. member. of NAS RK; V.N. Kosov, dr. phys-math. sc., prof., corr. member of NAS RK;
T.A. Mussabayev, dr. phys-math. sc., prof., corr. member of NAS RK; R. Oinarov, dr. phys-math. sc.,
prof., corr. member of NAS RK; T.S. Ramazanov, dr. phys-math. sc., prof., corr. member of NAS RK
(deputy editor); N.M. Temirbekov, dr. phys-math. sc., prof., corr. member of NAS RK; U.U. Umirbayeyv,
dr. phys-math. sc., prof., corr. member of NAS RK

Editorial staff

L.N. Vishnievski, NAS Ukraine academician (Ukraine); A.M. Kovalev, NAS Ukraine academician
(Ukraine); A.A. Mikhalevich, NAS Belarus academician (Belarus); A. Pashayev, NAS Azerbaijan
academician (Azerbaijan); I. Tighineanu, NAS Moldova academician (Moldova); Joseph Banas, prof.
(Poland).

News of the National Academy of Sciences of the Republic of Kazakhstan. Physical-mathematical series.

ISSN 1991-346X

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 5543-K, issued 01.06.2006

Periodicity: 6 times a year
Circulation: 300 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
www:nauka-nanrk.kz / physics-mathematics.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2016

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty




Hzeecmus Hayuonanvnou akademuu nayk Pecnyonuxu Kazaxcman

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

PHYSICO-MATHEMATICAL SERIES
ISSN 1991-346X
Volume 3, Number 307 (2016), 46 — 49

UDK 550.8

RESEARCH OF SHARDARA HYDRAULIC COMPLEX BY GPR
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Abstract. Georadar surveys of technical condition of Shardara hydraulic complex were presented.

This article describes the principles and advantages of GPR, as well as the technique of diagnostics and
evaluation of technical condition waterworks of GPR survey shows waterworks as nondestructive testing devices.

Purpose of the survey of the technical condition of hydraulic structures is to identify the degree the physical
deterioration, the reasons that lead them to state the actual elements of performance and development the action to
ensure their operational parameters, as well as the technical condition. The technical condition of waterworks during
the operational monitoring instruments is determined using not destructive testing “GPR OKO-2".

VJIK 550.8

NCCIEAJOBAHUE ITAPJAPUHCKOI'O 'MAPOKOMIIVIEKCA
METOAOM I'EOPA/IMOJIOKAIIUHN

AJK. bub6ocunos, JI.T. llluraes, A.A. Kanabioaes,
C.M. Hypaxsbinos, H.I'. bpeycos, I'.b. MambIipOek

ATOO «UucTtuTyT HoHocheps» AO « HLIKUT», Anmatsr

KunroueBsle ci10Ba: reopajap, THAPOTEXHUUECKUE COOPYIKEHUS.

Annoranus. [IpuBeneHsl reopamapHsie 00cienoBaHUSI TeXHHUYEcKoro coctosius lllapnapunHckoro ruapo-
KOMILJIEKCa.

OnwucaHbl NPUHLOUIBL Pa0OTHl M TNPEUMYIIECTBO IPHUMEHHUSI Treopajapa, a TakkKe I10Ka3aHbl METOJMKa
JIMarHOCTUPOBAHMS W OLEHKH TEXHUYECKOTO COCTOSIHUSI THIPOTEXHHYECKHX COOPYKEHHH METOIOM TIeopaanoio-
Kallny.

Llenbto oOcieOBaHUSI TEXHUUYECKOTO COCTOSHHMS THAPOTEXHMYECKUX COOPY)KEHHH SBIISIOTCS BBISBICHHE
cTeneHn (U3MYECKOr0 H3HOCA, MPUYMH, OO0YCIIaBIMBAIOIIMX HX COCTOSIHME, (DaKTHYECKOW pabdOTOCIIOCOOHOCTH
3JIEMEHTOB W pa3paboTKa MEpONPHUATHH 10 00eCHeYeHHI0 WX OKCIUTyaTAllMOHHBIX IapaMeTpoB, a TaKxkKe
OTIpesieNIeHNe TEXHUUECKOTO COCTOSHISA C IPUMEHEHNEeM IPUO0POB Hapaspyatromniero koHTpost «I'eopamap OKO-2».

BBenenne. HeoOXomWMOCTh W3yYeHHS CBOWCTB OCHOBAHHS THAPOTEXHWUYECKHX COOPYIKEHUH,
pa3paboTka METONOB KOHTPOJS M TPOTHO3a (PHU3MUECKOTO COCTOSHHUS BOJOXPAHIIIUIN, BBI3BAHO
MHOTOJIETHAM HCITOJIb30BaHUEM BOJOXPAHWIIHIL, YTO TMPHUBOANUT K BOSMOXXHBIM aBAPUUHBIM CHTYAIHIM,
HaHOCAIIUM DKOJIOTHUYECKHI M SKOHOMHYECKHI ymep6 U MNpPCACTABIAIOIINM OIMACHOCTh JId KHU3HU
HacelleHHs. B cBsi3u ¢ 3TUM counanbHbIe TOCIEACTBHS M MaTepUaIbHBIN yIIepO OT UX MOBPEXKACHUS WIN
pa3pylieHUl, IJIaBHBIM 00pa30M 3a CYET BO3JCUCTBUS BOJHBI MPOPHIBA, 0OJice 3HAYUTEIbHBI, YeM IMPH
aBapusax JPYTMX WHXKEHEPHBIX COOpykeHui. YenoBeueckue >KEPTBBI M MaTepUANBHBIA yiiepd mpu
aBapuUsX COBPEMEHHBIX IIATUH COMOCTABUMBI C IMOCIEACTBUAMH MPUPOIHBIX KaTakiau3MoB. OmHON u3
OCHOBHBIX TNPUYUH pa3pylIeHUs IUIOTHUH, YacTO SIBISIETCSI HECBOCBPEMEHHOE BBIIIOJIHEHHE PEMOHTHO-
BOCCTaHOBHUTEIBHBIX paboT [1].

HccnenoBanne COCTOSIHUS TPYHTOB, 3aJleTalONIe B OCHOBAHUH THAPOTEXHHUYECKUX COOPYKEHHH, B
TOM 4YHUCIIE JAWHAMHUYECKHE W3MEHEHHUS CBOWCTB TPYHTOB B IPOIIECCE MHOTOJIETHEH OSKCILTyaTaIui,
MpEeICTaBIIsIeT COOOM aKTyadbHYI0 W BeCbMa BaXHYI0 3anady. l3MeHeHWe CBOWCTB TPYHTOB,
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MOCTUJIAIOIMX Ha OCHOBAHMS IUIOTHHBI, MOXET NMPUBECTH K BO3HUKHOBEHHIO OCAJOK M pa3pylICHHUIO
THOPOTEXHUYECKOTO COOPY>KEHHS M, €CITU TaKue W3MEHEHHUS! He ObLIN YYTeHbI MPOCKTHBIMU PELICHUSIMU
MIpU CTPOUTENBCTBE, BOZHUKAET ONACHOCTh MEPEHANpPSHKEHUS] aHOMAIBHBIX 30H, YTO MOYKET NPUBECTH K
CMEIICHUIO TeJla W JJIEMEHTOB CTPOCHHWs IUIOTWUHBL [IpW BBIXONIE BENWMYMHBI TaKUX HAINPSHKEHUH W
MepeMelieHnid 3a TMpelebHO JIONMYCTUMbIE 3HAYCHHS YCTAHOBIICHHBIX KPHUTEPHEB OE30MacHOCTH,
COCTOSIHME THAPOTEXHUUYECKUX COOPY>KEHUH B LIEIOM MOXKET CTaTh aBapUilHBIM [2].

Meton. ['eopaamonokarmonHoe obcimenoBanme Ha IllapgapwHCKOM THAPOKOMITIEKCE Ha pEKe
CrIpmapusi BBITIOJHSIIACHE METOIOM IPOoGHUILHOTO 30HIUPOBaHUS ¢ TToMoITsio reopamapa OKO-2 Ab 400.
OT mpyrux reopagapoB OTIMYAETCs OONBITNM HEPTeTHYECKUM MOTEHITHAIIOM, ITO3BOJIAIONINI paboTaTh B
cpeliax ¢ BBICOKOHM MpoBOIMMOCThI0. OOpaboTKa MEPBUYHBIX JAHHBIX MPOBOAUIACH C UCIOJIb30BAHUEM
nporpammsl «GeoScan32» [7].

I'eopamapHoe nccnenoBanne peniaeT MHOKECTBO 3a1a4:

1) onpenenenue mycToT B 00CIELyeMOM COOPY>KEHHUU;

2) ompeeneHre TOJNIHUHBI OTACTBHBIX CIIOEB TPYHTA U TPaHULl MEXIY Pa3IMYHBIMH yUaCTKaMU;

3) onpezaeneHUe CBOMCTB U CTPYKTYP Pa3IHYHBIX OTI0KECHHH.

[lpuHOMT AEWCTBUS ammapaTypbl NMOBEPXHOCTHOTO PaJAMONIOKAIMOHHOTO 30HIUpPOBaHUs (B 0OIIe
MPUHATOM  TEPMHUHOJOTMHM - Teopajapa) OCHOBAaH Ha H3IYYEHHH  CBEPXIIHPOKOIIOIOCHBIX
(HaHOCEKYHTHBIX) HMMITYJIbCOB METPOBOTO M JICHUMETPOBOTO IWANa30HA 3JICKTPOMArHUTHBIX BOJIH U
MpreMe CUTHAJIOB, OTPAXKEHHBIX OT TPaHUI] pa3iela cJI0eB 30HANPOBAHHON Cpebl, IMEIOIINX pa3InIHbIe
anekTpodu3nUecKkne CBOWCTBA. TakMMH TpaHWIIAMH pa3liela B HCCIEMyeMBIX Cpelax SBIIOTCA,
HampuMep, KOHTAKT MEXIy CYXHMH W BIIAaTOHACHIIICHHBIMH TPYHTaMH - YPOBEHb TPYHTOBBIX BO[I,
KOHTAaKTBl MEXAY IOpPOJaMHU Pa3lIUYHOTO JUTOJIOTMYECKOT0 COCTaBa, MEXIY MOPOJOW M MaTepuajoM
HCKYCCTBEHHOTO COOPY)KEHHUS, MEXKIY MEp3NbIMH M TalbIMH TPYHTaMH, MEXAY KOPEHHBIMH U
0CaJIOYHBIMU TIOpOJAaMH U T.A. [IoMUMO TpyHTOB, T€OpaJANOIOKAIMOHHOE 00CIeJOBaHUE TPOBOJUTCS Ha
HECYIIUX KOHCTPYKLIMSAX 3/[aHUS M MO3BOJSET ONPEAETUTh UX COCTOSHHE, HAJM4HME TPEIIMH, MyCTOT H
ocna0NeHHBIX YYacTKOB 3JIEMEHTOB KOHCTPYKIHH [3].

HeoOxomumocTs  mpoBeaeHUs  Takoro  oOciefoBaHusi ObUIO  OOYCJIOBIEHO — JUIMTENBHON
SKCIUTyaTanueld 3eMIISTHBIX TUIOTHH OOOWX BOJOXPAHWIIHUIN, BBITIONHEHHBIX M3 CYIJIMHKA W MECTHOTO
IpaBUHHOTO-TAICYHUKOBOTO MaTepuana. Co BpeMeHeM, (QWIbTPAIMOHHBIN MOTOK M U3MEHEHHS KPHUBOU
JIETPECCUH BJIArOHACHIIEHNS BHI3BIBAIOT BOSHUKHOBEHUE OIMACHOCTHU IEPEHAIPSKEHUST aHOMAIIbHBIX 30H,
YTO MOXET ITPUBECTH K CMEMICHHUIO Tella M SJIEMEHTOB CTPOEHUs IoTHUHEI [10].

Pe3yabTartsl.

[Ipu reopamapHoM oOcnemoBaHuM TUIOTHHEI [llapmaprHCKOTO THAPOKOMILIEKCAa OBIIH MPOBEACHBI
CJIeIyIOIHe OCHOBHBIE 3TAIbl 30HANPOBAHUS:

- TIOCTPOCHHUE TeOopaJapHbIX MPOMWIMPOBAHWN IO OCH IUIOTHHBI, TJE TOKazaHa Oojee oOmas
KapTHHA CTPYKTYPHI TUIOTHHBI;

- TIOCTPOEHHUE T'e0paJNOJIOKAUOHHBIX Npoduiel BIoab BepxHero Obeda IUIOTHHEI, Iie Haubomee
BUAHBI QUIBTPALUOHHBIE TIOTOKU U 30HBI Pa3yIUIOTHEHHS B TeJle TUIOTHHBI [11].

Pesynpratel.  Ilpm  BelmonmHeHWu  reopamapHoro  npodummpoBanus Ha  LlapmapuHckom
TUIPOKOMIUIEKCe OBbLIH IpoBeeHbI Oomee 30 mpoaonbHbIX npoduiei amuHol 500 MEeTpoB U MONepeYHbBIX
npoq)lxmen r[pO(l)I/meI/I 1o 50 METPOB T. 61/1}101/1 SOHHHPOBaHPISI J10 7-MM METPOB OT IPEOHIO TUIOTHHBI (puc. 1).
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Pucynoxk 1 — Paconoxxenne reopagapabeix npodwieit Ha LllapgapiHCKOM THAPOKOMILIEKCE.
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B crathe NPUBOAMTCS HECKONBKO pe3yJbTaTOB OOpabOTKM M HMHTEPIPETAMU TeOpaaapHbIX
npodwter. Pe3ynmpTaThl reopamapHbIXx mpoaoibHbeIX npodrtei Ne0001, 0002 mpueaens! Himxke (puc. 2-3)

Pucynok 2 - IIpoponsnslii npoduias 0001 BepxHero 6peda LllapaapuHckoro BOIOXpaHUIHIIA
E 1o 1 1L 10 1520 x0 o o) 0 =0 e X EL 0 = 0 4m

me 0 0 o a

2 e

@

% 30Ha pasynnoTHeHWs -
b A0l
B Tene nnoTuHL
100
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Pucynoxk 3 - IIpomonsasrit mpodmts 0002 BepxHero 6seda LlapraprHcKoro BogoXpaHmIAIIA

3akuouenne. B pesynbprate 00pabOTKH W MHTeprpeTanuun reopaaapHeix mnpoduieit 0001 u 0002
(cMm.puc.2,3) ObuTH OOHAPYKEHBI 30HBI PAa3yIUIOTHEHUS M 30HBI TIOBBIIICHHON BIAKHOCTH B TEJIE TUIOTHHBIL.
Ha npodumnsax 94eTKo MpOSIBISIFOTCS TEOJIOTHUECKHE CIIOW M TPAHMIIBI Pa3yIUIOTHEHUS B Todkax oT 230 mo
290 u 320-380 metpax (mns npoduis 0001) u B Toukax ot 120 mo 210 metpax (s npodunst 0002) Ha
riryOuHe 10 3 METpOB OT YPOBHS OETOHHOTO OTKOCa BepxHero Obeda. 3aduKcHpoBaHa I'paHHLA 30HBI
pacrpeneneHus, IpxH KOTOPOM B TPYHTaX IPOUCXOAUT HepepactpesiesieHne HaNpsHKEHHOTO COCTOSIHUS,
YTO MPHUBOAMUT K PA3BUTHIO TPEIIUH pa3pbiBa B MONEPEYHOM HAIPABICHUN OTHOCHTENBHO MPOAOIBHON
ocH TIOTUHBL. Tarke 3apUKCHpOBaHa 0cO00 MOBBIIIEHHAs 30Ha BIa>KHOCTH B TeJie IUIOTHHBI HA OTMETKaX
110-190 metpax (cm.puc.2) u 265-285 u 305-335 merpax (cM.puc.3) riryOUHON MPOHUIIAEMOCTH CBBIIIE 1
METpa, YTO MOXKET TaK)Ke MMPUBECTH K 00pa30BaHHUIO AHOMAIIBHBIX 30H B TeJI€ IUIATHHEIL.

AHanmu3 reopagapHbIX Tpoduiel  MOATBEpAMIA  BO3MOXHOCTH TNPHUMEHEHHS  METOJIOB
reopaguoJIOKallid C JOCTATOYHOW JOCTOBEPHOCTHIO MOJYYCHUS AaHHBIX W WX KOJIWYECTBEHHOW H
KaueCTBEHHOU MHTepnperanmu. O AHHaMHUKe nporuecca 1ehOpMUPOBAHHIS MaCCHBOB TIOPOJ] HCCIIETyEMBIX
YYacTKOB MOKHO CYIUTb IO Pe3yJibTaTaM MOHUTOPUHTA B TeUEHHE HECKOJIBKUX JIET.

Paboma evinoanena no PHII-076 «Pa3zpabomams memoovl mMamemMamuyecko20 MOoOenuposaHus
0eOpMaYUOHHBIX NPOYECcO8 8epXHell Yacmu pazpes3d 3eMHOU Kopbl ypOAHUUPOBAHHbIX MEePPUMOPULL HA
OCHOB€e OaHHBIX OUCMAHYUOHHO20 30HOUPOBAHUS 3eMAU»:

- mema «Paspabomams memooono2uio 6binOIHEHUs KOMNIEKCHBIX MOHUMOPUH2O0BLIX HAONI00eHUl
01151 npedynpedcOeHull MexHOLEHHbIX U  2e09KON02UYeCKUX Kamacmpog) Ha 2uOpomexHudecKux
COOPYJICEHUAX € UCNONb30BAHUEM  CHYMHUKOBbIX ~ OAHHLIX U Memoo08  MamemMamuiecKo2o
MOOenUPOBAHUAY.
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IIAPJAPA CY KELIEHIH T'HAPOPAJUOJIOKAIUS TOCUIIMEH 3EPTTEY
A.K. bu6ocunos, /I.T. IlIsiraes, A.A. Kangbi6aes, C.M. Hypaxkbinos, H.I'. Bpeycos, F'.b. Mambip6ex
EXIIC «Monocdepa HHCTUTYTBD», « ¥ATTHIK FAPBILTHIK 3€PTTEYJIEp MEH TEXHOJIOTHsIap opTaibirby AK, Anmatsl

Tyiiin ce3aep: reopagap, THAPOTEXHUKAIBIK KYPBUIBICTAD.

Annotauus. [lapaapa rufpoKeleHiHiH reopagap apKblibl TEXHUKAIBIK )KaFIaibIHbIH 3€pTTeYi KOPCETIIreH.

T'eopamapaplH JKYMBIC iCT€y YCTaHBIMIOApbl MEH apTHIKIIBUIBIKTAPBI KapacTHIPBUIFAH, I€OpaIHoOKaAlMsIIAy TOCUIIMEH
JIMarHOCTHKAJAY/IbIH d/1iCTeMeCi MCH MMAPOTEXHUKANIBIK FUMAPATTHIH TEXHUKAJIBIK KAJITbIH OaKblIay TOCII KOPCETIIIEH.

TUIpOTEXHUKATBIK FUMApaTThIH TEXHUKAIBIK JKaFaiiblH 3epTTEY MaKCcaThl ONap/blH TaOWFH TO3YbIH, OHBIH 00y
LIAPTTapbIH, YJIEMEHTTEPIIH KaOUISTTIIIr jKoHe XKYMbIC MapaMeTpiepiHiH KaMTaMachl3 €Ty ic-IiapajiapbliH jkacay, COHIai-aK
Tikenei sxepai ka36aii Oetinen «I'eopamap OKO-2» acaObIMEeH TeXHHUKANBIK JKaFIaiibIH aHbIKTAY .

Tlocmynuna 17.06.2016 2.
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