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B paGote npuBoauTcs 0030p pe3ynbTaTOB TEXHOTCHHBIX BO3JICHCTBUI HA IPUPOIHBIE OOBEKTHI.
[IpencraBiensl pe3ysabTaThl U3MEPEHUN CMEIICHH M HAKJIOHOB 3€MHOM IMOBEPXHOCTH Ha CTaHIIMH
Kiroun (B 11 kM ot 1. HoBocubupcka) B nepuoa Mckurnmckux 3emmerpsicennii 2017-2019 ronos, ciy-
YUBIIUXCSI B 30HE YTOJBHBIX Pa3pe3oB, pacnonokeHHbX B 50 kM ot T. HoBocuOupck u B 20 KM OT T.
Bepnck. PaccmarpuBaroTcsi 3aperucTpupoBaHHble dPQEKThl, CBI3aHHBIE CO CTPOUTEIHCTBOM H JKC-
IUTyaTanyeld BOJOXPAHWIMIL U MECTOPOXKACHHUM TMOJIE3HBIX MCKOMaeMbIX. Ha CTaHIMU KOCMUYECKOM
reone3nn NVSK (Kimroun) ucnonssyercs komiuieke [JIOHACC-GPS, HakiioHOMEpBl ¥ TPaBUMETPBI.
[Tono6HbIe MprOOPHBIE KOMIUIEKCHI OBUTM MCIIONB30BAaHbI U IIPU CETEBBIX U3MEPEHUsIX. MBI MpecTaB-
JsIeM Pe3yJIbTaThl 00Pa0OTKHU JaHHBIX O CMEIICHUSIX U HAKJIOHAX B 30HE Y CTh-babikckoro u 3amomsp-
HOTO He()TETa30BBIX MECTOPOXKICHUH, B o0macTi Bogoxpanwiuima CasHo-Iymenckoii ['9C.

KiroueBbie ci1oBa: KOCMHMYECKas IeOle3Msl, CMEUICHUS M HAKJIOHBI 3€MHOW IOBEPXHOCTH,
TEXHOTCHHbIE HAarpy3KH, CMEIICHUs, 1eopMalii 1 3eMIICTPSICCHHUS.
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We discuss technical-ecological problems. Displacement and tilt results, received at perma-
nent station Klyuchi (11 km from Novosibirsk) during Iskitim earthquakes period, were presented
for 2017-2019 yy. These earthquakes happened at Iskitim coal-mines territory, 50 km from Novosi-
birsk and 20 km from Berdsk. We review effects connected with building of water-reservoirs and
with exploitation of deposits. Space geodesy receivers GLONASS-GPS type, tilt-meters and gra-
vimeters were used at NVSK (Klyuchi) station. This complex was used for network measurement.
We discuss the results of displacement-strain observation at Ust-Balyk gas-oil deposit, Zapolyarnii
gas deposit and for water-reservoir of Sayan-Shushenskoe Electric Power Station (SSEPS).

Key words: space geodesy, displacements and tilt of earth surface, technical press, dis-
placement-strain and earthquakes.

[TosiBnenne OONMBIIMX MO pa3MepaM BOJOXPaHHWIHUII, pa3pabOTOK MECTOpPOXKIie-
HUH IOJIE3HBIX UCKOMAEMBIX U JAPYTHX TEXHUYECKUX OOBEKTOB BBI3BIBAET PAJI COMYT-
CTBYIOIIMX SIBJICHUM — 3E€MJICTPSCEHHUM, ONOJI3HEW M OIyCKaHWW 3€MHOU IOBEPXHO-
ctu. 3BecTHBIM (DaKTOM SIBIIIETCS YCUIIEHUE CEICMUYHOCTU B pailOHE MIOTHHBI ['y-
Bep (221 m) Bomoxpanwnuia Muja Ha rpanune mratoB HeBana u ApusoHa, perucr-
pUpyeMoe Tocie 3anonHeHns Bogoxpanuwinima B 1935 roay [1]. OHO npogomkanock
no 3emuerpsacenust 1940 rona (Mmarautyna no Puxtepy M = 5, rnybuna H = 8 km),
a pjajee akTUBHOCTh YObiBaer. Yepez 30 Jier mociae CTPOUTENbCTBA TUAPO-
TEXHUYECKOro kKomiuiekca Ban-Hopman B roxHoN Kanndopuuu npousomnuio 3emie-
Tpsicenue B Can-PepHanauHo B 1971 roxy, npu 3ToM, cOLIEN KPYIHBIA OIOJ3EHb
IpyHTa ¢ IUIOTUHBI U ObUIa yTrpo3a MpophiBa IJIOTUHBI (3BakyupoBaHo 80 ThICSY ye-
noBek). CTpouTenbCTBO MIO0TUH B 3ambOun, Muann n Kurae npuBoausio k 3emierpsi-
CEHUSIM MarHuTysnoM 10 6, XOTs HCCIEA0BAaHUE THIPOCTPOUTENLCTBA U 3EMIIETpsICE-
HUI [MOKa3ajJ0 HU3KHUI ypoBeHb CBs3U 3TuX aBieHU# (13 500 00beKkTOB TONMBKO 4%).
BosmoxHo, ceiicMuueckue 3QGeKThl MPOSBIAIOTCS TOJBKO B CEHICMOAKTHBHBIX paii-
oHax. M3BecTHO, YTO 3aKayka BOABI B CKBOXHHBI HAa HEPTIHBIX MECTOPOKICHHIX
B wrare Komopano B Jlensepe B 1962-1963 rr. u Peitnmxu B 1969-1973 rr. npusena
K YBEJIMYECHHUIO KOJIMYECTBA PErUCTPUPYEMBIX PErMOHAIBHBIX 3emiierpsicenuid (M ot
0.5 no 4.3). B namieii ctpane B mocjieIHUE TOJIbl U3BECTHBI KaTacTpo(uyecKkue coObl-
Tuss B 30He BogoxpaHwmmma bypeiickoir I'DC (omomsenp 11.12.2018 o6bEMoM
24.5-10° M® rpynta). TaKKke, pernCTPUPYIOTCS 3emierpsicenus B Kysbacce (na Ba-
gaTCKOM yroJibHOM paspese (19.06.2013, rimy6una 4 xm, M = 6.1) u 1.1.) 1 B HoBo-
cubupckoil odnactu. 3agaueil pabOThI ABISETCS aHAIU3 U3BECTHBIX BUIOB TEXHOI'CH-
HBIX 2((HEKTOB ¥ CIOCOOOB PErUCTPALNH JIJISI OTIPECIICHUS KX TTPUPOJIBL.
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Jlns pemienns 3amadu 0OBIYHO TPOBOJUTCS aHAIM3 HaBEAEHHOW CEHCMHUYHO-
CTH, CBS3aHHOW C WHAyCTpHAIM3aluend Tteppuropuil. llonmokeHue >snUUEHTPOB
CUWJIBHBIX 3emiieTpsiceHud B AnTtae-CasHCKON 00JIacTH M Ha NPUJIETAIOUIUX TEpPpHU-
Topusix 3a 250 set npuBeneHo Ha puc. 1, a [2]. Ha tepputopun ceBepHOl HE TOp-
HOM 4acTu 00JIACTH 3eMIIETPSICEHUS MPOUCXOAWIM U B JIOUHYCTPUAIBHYIO 3I0XY,
HO clIy4aluch pexxe u cinabee no snepruu (bepickue 3emiierpscenusi, 3emierpsce-
Husa B Kamue-na-O6u, 3emnerpsicenust Ha tore Kysbacca). C 60-70-x ronoB mpo-
[UIOTO CTOJIETUSI HayaTa CUCTEMATUUYECKasl PErUCTPALUs 3€MJIETPSACEHUIN Clielalb-
HBIMU CEMCMOJIOTMYECKUMH JKCIEAUIUSAMA M B CJIa00N SHEPreTHYECKOW YacTH,
K COXKJICHUIO, B OTOT K€ IIEPUOJ INPOUCXOAUT aKTHBHAsA MHAYCTpHAIU3aLUs Iora
Cubupu u 3amada paszaelieHus TPUPOJHON U TEXHOTEHHOW CEMCMUYHOCTH CTaHO-
BUTCS TPYJIHO pemaeMon. Tak, aHanu3 NpUIMBHONW MOJIYJIALMH HA IOJJOBOM IIEPUO-
7€ 10 CEMCMOJIOTMYECKUM JaHHBIM, IOJYYEHHBIM B 30HE BojgoxpaHuwiuia CasHo-
Mymenckoit 'DC, He BbIABII 3HaYUMBIX 3 dekToB. [Ipu 3TOM, 3amonHEHHE BOJO-
XpaHuiuila 3akoH4eHo B 1990 roay, a Harpy3ka BOJIbI Ha 3€MHYIO MOBEPXHOCTH
B 30He Bojoxpanwmia u mwiotuHel CIUI'DC (245 M) cocrasisier 2.4 Mlla, npu
3TOM ce30HHbIe Bapuauuu (40 m) B 0.4 MIla npuBoAsT K OIMyCKaHUAM NOBEPXHOCTH
y mioTuHbl Ha 4.4 MmM. Ha puc. 1, 6 nokazaHbsl CKOPOCTH BEPTUKAIbHBIX ABUKEHUM
B 30HE BOJOXPAHWJIMILNA U €r0 OKPYKEHUS, KOTOPbIE OTIMYAIOTCS Pa3HOW HaIpas-
JIEHHOCTBIO, 3JECh € IPUBEIACHO IOJIOKEHUE 3EMJIIETPSACEHUS MarHutyaou 6.1
(10.02.2011), cayunBiierocs B 20 KM OT BojgoxpaHuiuima [3].
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Puc. 1. a) cunbnbie 3emnerpsicenns: Anrae-CastHckoi ropHoit oonactu (M > 4.5)
Y Ha OKpYKalollel TEppUTOPHUH, CiryuuBlirecs 3a nepuox 1761-2003 rr. [1];

0) cxema 3ananubix CasH u Bogoxpanuiuina ¢ miotuHo CLITIC u pexoit Enuceit.
CKopocTH COBpEMEHHBIX BEpTUKANbHBIX JBIKeHWH, myHkToB CHER (52.80°N,
91.42°E), MISH u RONA onpenenenst metomom GPS (2003-2011 rr.). Ckopoctu Bo-
JIOMEPHBIX MyHKTOB: MioTtuHa - Up-Bief, Pashkino, Kazyrsuk, Ust-Usa, pacmomnoxeH-
HBIX Ha Oeperax BOJOXpaHUJIHIIA, OMPEACIICHB METOI0M TUApo-HuBenupoBaHus (1991-
2001 rr.). Cxopoct B Mmm/roa. Ommubka coctasisier ot 1 mm g0 3 mm. [IpuBeneHo mo-
noxxeHue snuieHTpa semerpsicenus 10.02.2011 (M =6.1)
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Nzyuenue >Q¢peKToB, CBI3aHHBIX C DKCIUTyaTalMei HeTEra3oBBIX MECTOPOXK-
JIEHU, HA4aTO HaAMU C HaOMoJeHU Ha YcTh-banbikckoM MecTopoxaeHuu (3ara-
Hast Cubupsp, ocTpoB Ha p. OOb), 37€Ch IJs1 BBITECHEHUS] HEPTU 3aKauuBaeTcsi O0Jb-
1Iee KOJIMYeCTBO BOJIbI (B 3 pasza Oosblue nonydaemoit HedTH). Ilepruoanyeckue Buo-
pauuu 31anuii B T. Hedreroranck, MHTEpIpETUPYyEMBIE KUTEISIMHU KaK 3eMJIeTpsice-
HUS, BBI3BAIM HEOOXOJMMOCTb MCCIIEOBAHUS 3TUX SBJICHHU. ['Opoj mocTpoeH Ha
HAMBIBHOM Tecke. MOHUTOPUHTOBBIEC HCCIIeIOBaHUs Ha Y CTh-banbikckoM HedTera-
30BOM MectopoxaeHuu (20 et B skciutyataiuu) B uepte r. Hedrerorancka nposo-
JIUIIACHh pa3anyHbIMU MeTojaMu B 1989-1991 rr. 3nech ucnoiap30BaHbl HUBEIUPOBA-
HUE, CECMUYECKUN METOJ U U3MEPEHUS HAKJIIOHOB 3€MHOM MoBepxHOCTHU. [lepuoan-
YEeCKHe HUBEIUPOBKH (OT Oepera J0 adporopTa v APyrue JTUHUHN) TTOKA3aI1 3HAYCHUS
cMereHuit 1o 20 MM, OTJIMYAIOIIUECS JIOKAIBHBIM U SKJIEKTUYHBIM xapakrepoM. Ha-
OsrozieHusl ceiicMorpagaMu OKa3aluch OECIOJIE3HbI U3-3a BBICOKOIO YPOBHS IIYMOB
B YEpTE TOpoaa.

OcTaHOBUMCS Ha Pe3yJIbTaTax, MOJYYEHHBIX C TOMOIIbIO TPUIMBHBIX KBaplie-
BBIX HAKJIOHOMEPOB. J[aHHBIN TUTI TPUOOPOB UCIOIB3YETCS MPU 3EMHO-NPUIUBHBIX
UCCJIEOBAHUAX, T.€. 00ECIEeUnBAET BO3MOKHOCTh U3MEPAThH AedopMalud Ha ypOB-
ne 10”7 10" unu 1o Hanopaaman [4, 5]. TIpuGops! GbITH YCTAHOBICHBI HA CICLH-
aJbHOM MOCTAMEHTE B OTJIEJIbHO CTOSIIIEM IOjBajie TIyOuHON 4 MeTpa, pacroso-
KEHHOM BO JIBOPE JIETCKOr'0 cajja B IEPBOM MHUKpPOpaOHE ropoa. 3a JiBa roja us3-
MEpEHUH BBIJIENIEH cucTeMaTuueckuid Tpena Ha FO-B, ckopocTh M3MEHEHUN B 3UM-
HUE MECSIbl COCTaBISET HECKOJIbKO MHUKpPOpaIHWaH, 3HAUYUTEIbHBIA XOJ OTMEYEH
B BeceHHUE mecsibl — a0 100 mMkpaja, 4To, BUAMMO, CBSI3AHO C CE30HHBIMU BIIUS-
HUsSMU. B mepBoiii ron HaOmoaeHuit oo xon coctaBmin 300 MKpaa, BO BTOPOM
ynan 1o 30 mkpan. HaGmomanuce u oOpaTtHble JBUKECHHS - PE3KHME U3MEHEHHUs Ha-
KJI0HOB Ha C3. B urore caenan BbIBOJ, JOKAJIbHBIE ONYCKaHUS, 3apETUCTPUPOBAH-
HbIC HUBEIIMPOBKAMU, M CKAaUYKH HAKJIOHOB OIYIIAIOTCS KakK cliaboe 3eMJIETPSICEHUE
B OTJEIBHBIX 3MaHusIX Topoaa. K coxanennro, ¢ 1992 rona Habmtonenus Obutn mpe-
KpaimeHbsl. OTaenbHbie padOThl MPOBOJATCS Ha HE(PTEra3oBbIX MECTOPOKICHUSIX
B 3TOM crojetud. Cedyac MCIOIB3YITCS NPUEMHUKA KOCMHYECKOW TIE€OAE3UHU
U TPaBUMETPbl MUKPOTAIHbHOM TOYHOCTH (20COJIIOTHBIE OATNIUCTUUYECKUE TTPUOOPHI).
Tak, MO)KHO TIPUBECTH PE3yJIbTaThl 00paOOTKM JAHHBIX IO OMYCKaHUSIM B pailoHe
3anoyisipHOro MecTopoXxaeHus (tadnuua). Mcnoiap30BaH MpOorpaMMHBIA KOMIUIEKC
GAMIT-GLOBK [6, 7]. HanbonpIryto CI0)KHOCTh ITPU MOHUTOPHUHIE MECTOPOXKIC-
Hui B 3anmagHoit CuOMpU COCTaBISIET CO3/IaHME CTAOMIIBLHBIX PENIEPOB B YCIOBHSIX
00JIOT W BeYHOW Mep3NoThl. HeycToWuuBOCTH pernepoB OMpeaesseT OoJbIIne
omuOKu B onpeaesneHusx (cM. Tabnuiy). B 11emom, MOKHO OTMETUTb, YTO JIOKAJIb-
HbIE OIMyCKaHUs B O0OJACTU HKCILTyaTallMi HEPTEra3oBBIX MECTOPOXKIACHUN 3amai-
HO#1 Cubupu Moryt nocturath 20-25 MM B roa.

CyuiecTBoBaHUE 00CEpPBATOPUU KOCMUUYECKOU reo/ie3un U rpaBuMetpun Kiroun
MIO3BOJISIET PACCMOTPETh PE3YJIbTATHI U3MEPEHUM CMEIIEHUN U HAKJIOHOB 3€MHOM MO-
BepxHOCcTH B nepuoa Uckurumckux 3emnerpsicenui 2017-2019 ronos [8], caydus-
HIMXCA B 30HE yroJbHbIX pa3pe3oB B 20-40 kM ot Kiroueit (puc. 2).
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KoopauHatel myHKTOB N3MEPEHUM U CKOPOCTH BEPTUKAIBHBIX JBHKCHUM,
OIIpeeNEHHBIE METOJOM KOCMUYECKOM I€0/Ie3UH B 30HE 3aI0JIIPHOTO ra30BOro
MectopoxaeHus (2006-2007 rr.) orHocuTenbHO nmyHkTa HoBocuGupck

Ilupota Hoirora Beprukanbnas Ommbka
Kon mynkra
B Ipajlycax | BTpagycax | CKOPOCTh B MM/TOJl | B MM/TOJ
NVSK (Kntouu, HoBocubupck) 54.84 83.23 0.00 0.00
POZA 66.87 79.69 -24.57 20.52
RP90 66.85 79.65 -21.50 13.09
POL2 (ITonmuron, bumikek) 42.68 74.69 2.09 9.27
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Puc. 2. ITonoxeHue yrojibHbIX MECTOPOXKACHUN B ICKUTUMCKOM paiioHe

HoBocubupckoii obmactwu.

CraHmus KOCMHUYECKON reoje3uu, pacrosiokeHa Ha ceiicmoctanmuu Kmrounm (NVS).
[IpencraBneHsl celicMUYECKUE CTAaHIMM [8] M 3eMIIETPSICEHUs, POU3OLIEANINE B paii-
OHE B nponuibie roasl, no ganusiM OUIL[ EI'C

Ucnons3zoBanne Ha noctossHHOW cranuuu (NVSK, Homep 12319 B mexnyHa-
poanoit reogqunamuueckoit cetu 1GS) npuémuuka TRIMBLE 4700 ¢ utons 2000 rona
1o despanst 2016 roja MO3BOIWIO OMPENETUTh KOOPIAUHATHI CTAHIIMKU C TOYHOCTBIO 10
noneit muwunmerpa. B pesynsrare muoronetnux GPS naOmronenuii onpeneneHsl cKo-
POCTU TOPU3OHTANBHBIX cMeleHui ctanimu (-1.2 mm/rox u 26.3 mm/ron). IIpeobnana-
€T CMEILICHUE CTAHIIMM Ha BOCTOK CO CKOPOCThIO 0K0JIO 3 ¢M B roa. C BecHsl 2016 roxa
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Ha craHuuu wucnonedyerca npuéMHuk TRIMBLE R7 GNSS (IJTIOHACC-GPS).
IIpumep 3ammcu cMmemeHnii B 2noxy Mckutumckoro semuerpscenus ¢ 15.06.2018
no 15.07.2018 nokazan Ha puc. 3 [9].

Coordinates
n Im Im 6m YTD ly All

EAST (mm)

rday, Jul 7, 07:00
East detrended: 1.37 mm

#0 North detrended: 5.54 mm

o Height detrended: -12.39 mm

NORTH (mm)

HEIGHT (mm)

Puc. 3. 3-D cmenienue nynkra NVSK (#a B, Ha C 1 BBepx) B MIJIITUMETPaAx
B niepuof ¢ 00 4. - 00 m. 15 urons o 00 4. - 00 m. 15 nrons 2018 ropa.
Crpenkoii noka3zaH MOMeEHT 3eMieTpsacenus: 2018-06-30, 21-11 UTC, ML = 3.9

[Tpu 3emnerpsicenun 30.06.2018 kocelicMuYecKkue CMENICHUS 3apErucTpUpoOBa-
Hbl Ha ypoBHEe 1-2 MM. Takue ke BEIIMYMHBI CMEIICHHI OTMEUYEHBbI MPU COOBITHH
09.01.2019 (ML = 4.4). Bennuuna cmenierunit Ha pacctostHud 30-40 KM OT SIUIIEHTpa
COOTBETCTBYET pe3yJibraram MojenupoBanusa [10]. s perucrpaiuyd HaKJIOHOB IIO-
CTaMEeHTa Ha cTaHuuu KIirouu MCHoJib30BaHbl KBaplIEBbIE NMPUIMBHBIE HAKIOHOMEPHI
[4, 5]. Xoa HakioHa mocTtamMeHTa Ha ctaHiumu ¢ 15.12.2018 mo 02.02.2019 npuseacn
Ha puc. 4. 3nece B nepuos 3emierpsicenus 09.01.2019 3apeructpupoBaH X0/l HaKJIOHA
Ha CB, ocnoxHénHbI ckaukamu BenuuHou 0.5 - 1.0 cekynast ayru (2.4 — 4.8 Muk-
popaauan). [logoOHOro posa nMoBeAeHNE HAKJIOHOB 3€MHOM MOBEPXHOCTH OTMEUYEHO
Ha 3amnucsx, nojaydyeHHsix B I. Hedrerorancke (1989-1991 rr.).

B 3akitodueHuu, OTMETHM, YTO HaMU OBLIM PAaCCMOTPEHBI JIBa BHUAa TEXHOI'CH-
HBIX JIBM>KeHUM. [lepBbie, TBUKEHUS, BBI3BAHHBIE CTPOUTEIHCTBOM, HCKYCCTBEHHBIMU
Harpy3Kamu U pa3rpy3KamMu Ha 3€MHOW MOBEPXHOCTH, IPUMEPOM CIYKUT COOpYKe-
HUE HMCKYCCTBEHHBIX BojoxpaHwmmil. WM BTOpble, nBU)KEHUS, BbI3BaHHBIC H3MEHE-
HUSIMUA TUJPOJUHAMUYECKUX WJIU THUAPOCTATHYECKUX YclIoBUHM. [IpuunHON UX SIBIIS-
eTCsl Ype3MEepHasi OTKauKa MOJI3€MHBIX BOJI, HETH, Ta3a, U3BMEHEHHUE BOJIHOTO YPOBHS
WIN TOpHbIE BBIpaOoOTKHU. I[IpencraBneHHass B AaHHOW MyOIWKaMu HHQPOpPMAIIUS
0 CMEHICHHSIX U Je(POpMallUsX, CBSI3aHHBIX C TEXHOTCHHBIM BO3JICHCTBUEM, CITY>KUT
JUIIb WUTIOCTpAlMEN U HE MPETeHAYET Ha MOJHOTY MCCIIEI0BAHUS BOIIPOCA.

24



70000

60000 t0-3

L 03012010

40000 00-00-15-12-2018
30000
00-00-02-02-2019
20000
10000 A
\l/SCEKYHA ayrn = 24x10*-6
0
AN ON AN OO ANOMOOOOWL A NOMOOOWIM ANMOO W AN
O NN N H OO MNOCM A0 NO S N ANOOM~NOVWINLDM
TN IODNOO A N <F OV O NS OMNOEA MINDNMNOOANS O
A AN N <TINNO OO A NS TN ONODOO A AN NS ONOO O O
I 4 AN AN AN AN AN AN AN ANANNOM

Puc. 4. Hakion noctamenTa nmynkta NVSK (+ Ha FO3).

Crpenkoii mokazan MoMeHT 3emieTpsacenus: 2019-01-09, 11-01-31 UTC, (ML = 4.4,
H =5 xm, 54.77°N, 83.80°E). 'opu3oHTanbpHas HIKajda BPEMEHM B MUHyTaX HayuHas
¢ 00 4. 00 m. 15.12.2018 mo 00 1. 00 m. 02.02.2019. Beprukanbnas mkana: 1 cekyHnaa
nyru = 2100 eguauI o mkane. 1 cexkynaa nyru = 4.8 MUKpopauaH

JInst u3ydeHus: U mpejickazaHus TeXHOTeHHbIX d(hdexToB B obmactu Mckutum-
CKHUX YTOJBHBIX MECTOPOXKJICHUIM MOKHO PEKOMEHI0BATh CO3/IaHUe HEOOIBIION CeTH
KOCMUYECKON TeoJie3nr, 00padoTKa JaHHBIX KOTOPOW OTHOCHUTEIHHO IMOCTOSHHOM
cranuur  Kiroun (NVSK) mo3BONUT BBIXOAUTH HAa YPOBEHb TOUYHOCTH JO JECATHIX
nosier musummmerpa. Takue u3MepeHus IaayT BO3MOKHOCTb YBEPEHHO PETMCTPUPO-
BaTh NIpea-celicMuueckue u Ko-ceiicmuueckue 3¢ ¢ektsl B 3-D cMmemenust 3emMHoM
MOBEPXHOCTU ISl 3eMJIETpsACeHU B 00macTu MICKUTUMCKUX yTOJBHBIX MECTOPOXK-
JEHUM.
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