[Habynun A.T.

Pacuer 3aniieHusi TOKTOryJIbCKOro BOAOXPaHUJIMINA 32 BPeMsl €ro 3KCIUTyaTaluu
(1974-2009rr.)

OpguM U3 T1IaBHBIX (PAKTOPOB B OLIEHKE JWHAMUKHM BOJHBIX 3allacOB U pexXHUMa
OKCIUTyaTallMl BOJOXPAHWIMII SIBISIETCS HM3MEHEHHE o0beMa MX 4Yall 3a CYeT 3auJICHHS,
nepedopMHUpOBaHUs OEPETOB U MPOCATOK TPYHTA JIOXKA.

Metoauka HCCIIEAOBAaHUS TPOLECCOB 3amiieHus: Bojoxpanunuiy Cpenneil Asum Obuia
3ajoxkeHa paboramu okcneauin [TU [1]. M3yuenue 3amieHuss TPOBOIUTCS B TpEX
HaNpaBJICHUSAX: TEPBOE — ATO IMPEXKAE BCErO IMOBTOPHBIE OATUMETPHUECKHUE CHEMKH 4Yall
BOJIOXPaHWIHIL, TO3BOJISIONINE MOJYYUTh KOHEUHBIE PE3yNIbTaThl 3aWJICHUS; BTOPOE — aHaJIHU3
KOMIIOHCHTOB ~CEIMMEHTAllMOHHOro OanaHca Ha aKBaTOPUM BOJOXPAHWIMI, TpPEThe —
MOJIyYeHUE TPOCTPAHCTBEHHOM XapaKTEPUCTHKU HM3MEHEHHS peXuMa 3alieHus IyTeM
IPOBEICHUS CHEMOK JWHAMHKH MYTHOCTH, CKOpOCTE€H TedeHus, (pakHOHHOTO U
IPaHyJIOMETPUYECKOTO COCTaBa HAHOCOB U JJOHHBIX OTJIO)KEHUI MO0 aKBATOPUH BOJOXPAHUIIHIIL.

Barumerpuueckue CheMKH NPOBOJATCS IO 3aKPEIUVIEHHBIM Ha MECTHOCTH CTBOpaM H
CBOJATCA K MPOMEPHBIM paboTaM C MOMOIIBIO 3X0J0Ta MM HaMETKOW (pa3Me4YeHHBIH TpoC ¢
Ipy30M), a TaK)K€ HUBEIMPOBKON OCYIIEHHOH 4acTH BOAOXPAaHWIMIL IOCIE UX YACTUYHON WIN
MTOJTHOM CPabOTKH.

OOpaboTka MOJEBBIX MATEPUANIOB 3aKJIIOYACTCS B MOCTPOCHUM IUIAHOB U PacdeTe KPUBBIX
3aBUCHMOCTEH 00HEMOB BOJJOEMOB H IUIOIIA/ICi BOJHOTO 3epKajia OT YpOBHsI BObI [1].

JHannass paborta Obla TpoBeNeHA C M@0 OLEHKH O0Omero o0beMa HAHOCOB U UX
pacnpeneneHus o akBaTOPpUHU BOJIOXPaHIIINIIA.

Hcxonnble n1aHHbIe. B KauecTBe MCXOMHBIX TAHHBIX IS OIEHKU 3aWJICHUS BOJIOXPAaHUIIHINA
OBLTM HWCIIOJIB30BaHbI Tomorpaduueckue KapThl coctaBieHHble B 1960-x rr. (10 co3maHus
BoJoXpaHmwnia) Mmacmrada 1:25 000, a Takke MPOBEACH Psijl MOJEBBIX UCCIIEIOBAHUI:

1. DX0JI0THBIE TPOMEPHI AKBATOPUM BOAOXPAHUIINILA C KaTepa, 23-27 amnpesns 2008 1.

2. Toueunsle GPS npomeps! ocymeHHOTo yyacTka BOJOXpaHHIIUIA OT MocTa uepe3 p. Hapbin
1o Braaenus p. Hapeia B Bogoxpanunuuie, 14-23 mas 2008 ., 9-14 utons 2008 1.

3. DXoyoTHBIE MpOMEpHl € HaAyBHOM JoAaku u ToueuHble GPS mpomeps! BBIOOpPOUHBIX
YYaCTKOB TI0 TIEPUMETPY BOJOXpaHmInIa, 1-8 oktsops 2008 T.

4. Toueunsie GPS nmpomepsl, reoge3nueckue NpoQuiis BHIOOPOUHBIX YYaCTKOB 110 MEPUMETPY
BOJIOXPAHWIINIIA, 3XOJOTHBIE IPOMEPHI BOJOXpaHUIuIIa ¢ katepa, 30 mas — 7 utons 2009 r.

5. Toueunsie GPS mpomepsl TpUaHTYISIUOHHBIX MYHKTOB reojesndeckoit cetn I'YT'K, 5-9
okTs0ps 2009 T.

[ToneBble uccnenoBaHust OBUTM MPOBEICHBI COBMECTHO COTPYAHHMKAMU BTOPOTO OTJIENa
LMANUN3 (Ilabynun A., derymes A., JymamBuiu A., AsucoB 3.), corpyanukamu WBITul'D
HAH KP (Camconosa A., XXakeeB b., [lluno B.), yaactaukamu npoekxta KP1430 (Tokapes U.,
[abyuun I'.) u corpyauukamu Kackana Tokrorynsckux I'2C (Hypmanbetos M., Dpremos B.).
ABTOp BbIpaXkaeT TIIIYOOKYIO OJIarogapHOCTh BCEM YYAaCTHHKAM TMOJIEBBIX HCCIICAOBAHUM, a
TaK)Ke APYTUM JIMIlaM, OKa3aBUIMM ITOMOILb ITPH BBHIIOJHEHUH TaHHOU pabOThI.

Ha puc. 1 mnokazana ocymeHHas d4acTb TOKTOTyJabCKOro BojoxpaHmwiuma. Cxema
pacrnonoxxenus myHkToB u3mepenuit 2008-2009 rr. npeacrapieHa Ha puc. 2.

MeronoJsiorus.

Onenka coJiepkaHus U pacipeieleHHsi HAHOCOB B aKBaTOPUH BOJIOXPaHWIIUIIA TPOBOIUIACH
10 CJIEAYIOLIEH METOIUKE.

3a «ayneBon» penbed (0e3 3amneHus) Obul TpuHAT penbed TokTorymbckoro OacceiiHa 10
3aroyiHeHusT BoJoxpaHmnuma. Jns 3Toro ObUIM B3ATHI Tomorpaguueckue kapTtel 1960 .
macmTaba  1:25 000. OHu ObUIM OTCKAaHUPOBAHBI U MPUBSI3aHBI B PABHOYTOJIBHON MPOCKIIUN
I'aycca-Kprorepa (CK-42, 13 30Ha). DTa mpoeKIus SBISETCS OCHOBHOM sl TONmOrpaduiecKux
kapT KbIprei3crana u Bce JaqbHEHIIINE pacyeThl IO KapTaM IMPOU3BOAMINCH B HEl [2].



Jlis ouneHkn u3MeHeHUs penbeda AHA BOAOXpaHHIWIIA (0OBEMOB M pacHpeaeieHUs
HAHOCOB), OBUTH MTOCTPOCHBI OaTUMETpHUYecKasi KapTa Ha MOMEHT 3aIlOJHEHUS BOJAOXPAaHMININA
Ha OCHOBe Tomorpaduyeckux kapT uzganus 60-x ronos 20 cTonerus u OaTUMETpUUYECKas KapTa
Ha 2009 r. Mo 1aHHBIM SKCIEAUIIMOHHBIX paboT MpoekTa. Bennuuna 3ausieHus: BOJOXpaHUIUIIA
3a BpeMs €ro 3KCITyaTalluy BEIBOAUTCS U3 Pa3HOCTU 3TUX JIBYX KapT.

OO0paGoTKa JaHHBIX.

OOpaboTka M BH3yalu3alus JaHHBIX B HACTOSIIEH paboTe MPOBOIWIACH C TTOMOIIBIO
CIIEIYIOIIETO MporpaMMHOro obecredenus: Topcon Linc Bepcuu 6.11.01, Mapinfo Professional
Bepcun 7.8, Vertical Mapper sepcun 1.51, Photomod Geocalculator sepcun 4.3.598, Global
Mapper Bepcuu 8.02, Microsoft Visual FoxPro Bepcuu 7.0, Surfer Bepcuu 8.00.

B nepByto ouepenp, mo xkapram tonorpapuueckoit creMku 60-X TogoB OblIa MOCTpOEHA
udpoBas kapta peibeda MecTHOCTH ¢ ropusoHTasamMu ot 730 1o 910 M (puc. 3).

B pesynbraTe moneBbIX McciaeI0BaHUN ObLIM MOJTY4YEHbI 4 BUAa NaHHBIX: ToueyHble GPS
W3MEpEHUs, TpoBeneHHble mpu momomm Topcon GB-1000 Ha ocymeHHOH dacTH
BOJIOXpPAHWJINILA, TNPUOPEKHBIE 3aMepbl TIYOMH BBHIOOPOYHBIX YYaCTKOB IIOJIyYEHHBIE C
nomotbio 3xoiora Humminbird PiranhaMAX 240, npodwinn Ha OCYIIEHHOW TEPPUTOPHH C
MOMOIIBIO Te0/e3nyecKoro mpubdopa Leica, u mpomoibkeHue 3THX mpoduieil Ha akBaTOPUH
BOJIOXPAHWINIIA, ITOJYyYEHHBIC C KCIIOJIb30BAHMEM CHCTEMBI HXOJOKAIMH JHA BOJOEMOB
Ceeducer.

Puc. 1. Ocymennas gacts Tokrorymnbckoro Bogoxpanunuiia (17.05.2008 r.)



GPS wamepenna ¢ ucnonesoBannenm Topcon GB-1000 (111 nyHkToB) Cocragun I_Uaﬁyl-lm-l Al
3x0NoTHBIE NPOMEPE! C MCNonNb3oBaHnen axonoTa PiraniaMAX240 (208 nyHkTos) Bumkex 2009
Meogesnyeckne NPogUNA ¢ Mcnonb3osaHwem Leica (27 nyHkToB)

SXONOTHBIE NPOMEpPLI C MCNOMNL30BaHWEM CUCTEMBl axonokaluu Ceeducer (17 447 nyHkTos)

Puc. 2. Cxema pacnonosxenus myHkToB usmepenuit 2008-2009 rr.
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Puc. 3. Hudposas kapra TOKTOryIpCKOro BOJOXPaHWIMIIA [T0 MaTepuasiaM Tonorpapuieckoil cbeMku 60-X roos
(n30muuuu mpoBeacHsI uepe3 10 m)




Jlyist Kak0ro BHIa JAHHBIX ObLa MPOBEICHA WHANBUAYyAIbHAS 00paboTKa:

1. GPS wu3mepeHuss morpeOoOBaii HaWMMEHBINEH 00pabOTKH, Tak Kak MpPUOOp JaeT
abCoIOTHBIE 3HAUEHUST KOOPJMHAT U BBICOTHI MecTHOCTH B cucteme WGS-84.

2. Jlns ompeneneHusi aDCOMIOTHBIX BBICOT MECTHOCTH B MyHKTaX M3MEPEHHS MPHUOPEIKHBIX
MIyOMH C TIOMOMIBIO 9XOJIOTA, HAa KAXJIOM YYacTKe Ha ype3 BOJBI YCTaHABIWBAJICS
Topcon GB-1000, u nanee moaydeHHas ryOWHA BBIUATATIACH U3 A0COTIOTHOTO 3HAYEHUS
ype3a BOJIBL.

3. Hnsa onpenencHuss aOCOTIOTHBIX BBICOT MECTHOCTH ITYHKTOB, IOJYYEHHBIX ITyTeM
npopwIMpoBaHus NpU ToMomy LeiCa HavanbHas W KOHEYHAass TOYKH MPOQUIIs
CHHMAJIMCh C TOMOIIbI0 TOPCON, a KOOPAWHATHI U BBICOTHI MPOMEXKYTOYHBIX TYHKTOB
PACCUUTHIBAIIUCH IO OTHOCUTEIHHBIM U3MEHEHUSIM PACCTOSTHUMA U TTPEBBIIICHHIA.

4. AOCONIOTHBIE 3HAYEHHUS BBICOT MECTHOCTH Ui ITYHKTOB HM3MEPEHHU IOJNyYCHHBIX C
MOMOIIBI0  CUCTEMBl  DXOJIOKALIMM  PACCYUTBHIBAIUCH IO CXEME  aHaJOTUYHON
UCTIOJIB3yeMON ISl TIepecdera TIIyOMH TOJYYEeHHBIX C TIOMOIIBIO 9X0NoTa. Paznmmume
3aKJTF0YAJIOCh B TOM, YTO aOCONIOTHBIC 3HAUEHUS BBICOTHI ype3a BOJBI OMPEICIISITUChH C
MIOMOIIIEI0 TOPCON B KOHEYHOM M HAYaJIbHOM MYHKTaX MpoQuiis. A Tak Kak 3a BpeMms
NPOXOXKACHUST TPOGWIST YPOBEHb HEMHOTO HM3MEHSUICS, TO 3HAYEHUS IS Ka)XIO0TO
NYHKTa PAacCYMTHIBAIMCH B 3aBUCHUMOCTH OT YAAJCHHS 3TOTO IMYHKTa OT HAYAJILHOTO M
KOHEYHOT'O ITYHKTa MpoduIs.

Takum oOpa3om, ObUIM TONyYEHBI A0COTIOTHBIC 3HAYECHUSI BBICOT MECTHOCTH JJISI KaXKIOTO
NyHKTa HaOmoneHus. Tak Kak KOOpAWHATHI W aOCONIOTHBIE BBICOTHI BCEX ITYHKTOB OBLIH
NOJIy4EeHbl HEMOCpEeACTBEHHO uiu ¢ momouibio GPS Topcon, mx 3HaueHUs COOTBETCTBYIOT
cucreme koopauHat WGS-84. Tlpu stom, Tonorpaduueckre KapThl cheMKu 60-X ToAoB ObLIH
cnenanbl B cucteme koopauHat CK-42 u banrtuiickoil cucreme BbicoT. [1o3TOMY KOOpAMHATHI
BCEX IYHKTOB MPH TNPOBEICHHH TOJEBBIX paboT, OBLIM TEPECUUTAHBI B ITHX CHCTEMax.
[Mepecuer O6buT ipom3BeneH npu nomouu ['eorpapuueckoro Kampkynsropa Photomod, Bepcun
4.3.598.

Ha ocHoBe momyuyeHHOH 1u(poBOi KapThl penbeda 1Mo MaTepuasam Tororpaduueckon
cbeMKkH 60-X TOJIOB M TAHHBIX MOJYYCHHBIX BO BPEMsI MOJICBBIX MCCIICIOBAHNH, OblIa IOCTPOCHA
HoBas 1mdpoBas kapra penbeda mectHOCTH (pucC. 4) W TPOBEICHO CPaBHEHHE W3MEHEHHUSI
JaHamadToOB, KOTOpOE Jall0 HArJSIMHOE TIPEACTABICHHE O paclpellelieHHd HaHOCOB 10
aKBaTOPUU BOJAOXpaHUIHIIA (pUC. 5).

Hanee, 1O TOJy4YeHHBIM IHU(PPOBBIM KapTaM OBUIM pPacCCUYUTAHBI OOBEMBI  BOIBI
TOKTOryIbCKOT0 BOJOXPAaHWINIIA, IPH 3TOM 00beM Hambosee riry0oKoro, Uik IMepBOro OT JHa,
CJIOS BBIYHCIISIETCS 110 OopMyJIe yeceueHHOro mapabosona [3]:

6W0.1 =2/3 o1 AZg.1,

a BCEX JIPYTUX — 10 GOpMyIIe YCeYCHHOW MUPaMU/IbI:

OWir= (1% @02)/2 AZ12; SWo3= (02 + 03)/2 AZ33; v T 1.

rae 0Wy.; — 00beM BobI Hanbosee ri1y00Koro, HUKHETO CII0S;

OW,.y — 00BbEM BOZIBI CII0S MEXK/Y U30JIMHUSAMHU X U Y;

®x — TUTOIIA/Ib OTPAHUYCHHAS H30JMHUCH X;

AZ,., — pa3HOCTb BBICOT MEX]Ly CIOSIMU Y H X.

Pe3ynbTaThl pacueToB mpeacTaBieHbl B Tadmiie 1.

Pacnpenenenre HAHOCOB 10 AaKBaTOPUU BOJOXPAHWJIMIIA MOXKHO MPOCIEAUTh MpU
COBMEIIIEHHH CIIOEB peiibeda MecTHOCTH Ha 3-D momenu (puc. 6).

JUisi TpOBEpKH TMOJNYYEHHBIX pe3yJbTaToB Obljla MPOBEACHA TEOpPETHYECKas OleHKa
HAKOIMBIIETOCS CEIMMEHTAIIMOHHOTO MaTepralla B Yallle BOJOXPaHUIIAIIIA.

I'onoBoit 00beM HaHocoB W, MOXeET OBbITH OnpezieneH 1o gopmyie [4]:

W, = 31536R/B
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Puc. 4. lludporas kapra TOKTOTYIBCKOTO BOAOXPAaHMIIHIINA 10 MaTepraiaM Tonorpadguueckon cheMku 60-X ro1oB
1 JaHHBLIM 110JIeBLIX ucciegoBanuii 2008-2009 romgos
(n30omuHuu poBeacHsI uepe3 10 m)




WM30NUHKK kapTel B0-x rogoe
M30NMHWK KapTel 2008-2008 rogos
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Puc. 5. CpaBuenue udposbsix kapT penbeda 60-x rogos u 2008-2009 rr.
(n30muuuu mpoBeacHsI uepe3 10 m)




Tabn. 1. CpaBHUTENBHBIN aHAU3 TUIOIAAEH U 00beMOB TOKTOTYIECKOTO BOAOXpaHUIHUINA 1O cliosiM B 60-e roasl u B 2008-2009 rr.

cnoit (M) | cpemmsis miomans (M) | cpemmsis momans (M°) | pasHuua romaznei (M) | ci1oii (M) | MomHOCTS 06BeM (M) 06BeM (M) pasuuIa 06beMoB (M)
1960 r. 2009 r. 1960-2009 rr. ciost (M) 1960 r. 2009 r. 1960-2009 rr.

910 319 483 730,2 319 483 730,2 0
900 297 366 407,3 297 366 407,3 0 | 910-900 10 3084 250 687,5 | 3084 250 687,5 0
890 273 177 058,5 270177 058,5 3000 000,0 | 900-890 10 2852717 329,0 | 2837717 329,0 -15 000 000
880 250 496 398,0 243 896 398,0 6 600 000,0 | 890-880 10 26183672825 | 25703672825 -48 000 000
870 229 500 000,0 222 000 000,0 7 500 000,0 | 880-870 10 2399981990,0 | 2329481990,0 -70 500 000
860 212 791 389,6 201 291 389,6 11 500 000,0 | 870-860 10 2211456 948,0 | 2116 456 948,0 -95 000 000
850 193 998 091,0 186 898 091,0 7 100 000,0 | 860-850 10 2 033947 403,0 | 1940947 403,0 -93 000 000
840 174 900 000,0 170 200 000,0 4700 000,0 | 850-840 10 1844 490 455,0 | 1785490 455,0 -59 000 000
830 154 600 000,0 146 500 000,0 8 100 000,0 | 840-830 10 1 647 500 000,0 | 1583500 000,0 -64 000 000
820 132 100 000,0 128 200 000,0 3900 000,0 | 830-820 10 1433500 000,0 | 1373500 000,0 -60 000 000
810 101 799 451,0 100 699 451,0 1100 000,0 | 820-810 10 1169497 255,0 | 1144497 255,0 -25 000 000
800 67 634 649,4 67 541 700,4 92 949,0 | 810-800 10 847 170 502,0 841 205 757,0 -5 964 745
790 43 560 000,0 46 460 000,0 -2 900 000,0 | 800-790 10 555 973 247,0 570 008 502,0 14 035 255
780 23 800 000,0 22900 000,0 900 000,0 | 790-780 10 336 800 000,0 346 800 000,0 10 000 000
770 7 435902,0 7 435902,0 0 | 780-770 10 156 179 510,0 151 679 510,0 -4 500 000
760 3006 000,0 3006 000,0 0 | 770-760 10 52 209 510,0 52 209 510,0 0
750 1972 000,0 1972 000,0 0 | 760-750 10 24 890 000,0 24 890 000,0 0
740 701 100,0 701 100,0 0 | 750-740 10 13 365 500,0 13 365 500,0 0
730 203 900,0 203 900,0 0 | 740-730 10 4 525 000,0 4 525 000,0 0
690 730-690 40 1812 4444 1812 4444 0
910-690 220 23 288 635 063,4 | 22 772 705 573,4 -515 929 490,0
900-690 210 20 204 384 375,9 | 19 688 454 885,9 -515 929 490,0
910-840 70 17 045212 095,0 | 16 664 712 095,0 -380 500 000,0
840-690 150 6243422 968,0 | 6107 993 478,0 -135 429 490,0
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Puc. 6. PacnipeneneHrie HaHOCOB IO AKBATOPUH BOJOXPAHHIIIUINA
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rae R — romoBoii pacxoj; HAHOCOB B KI/ceK; J — 0ObEeMHBIN BeC HAHOCOB B /M (B pabore [4]
3TOT KO3 PHUIIMEHT /U1 B3BEIICHHBIX HAHOCOB peku HapbiH npuHAT paBHBIM 1,0 /M3, a B [5] on
IPUHSAT paBHBIM 1,2 ™M JUTSL B3BEIMIEHHBIX HAHOCOB U 2 ™M JIJIS1 BIGKOMBIX).

CpenHeroIoBoi pacxoj] B3BEUICHHBIX HAHOCOB 3a nepuon 1961-2007 rr. mo pacueram u3
[5, 6, 7, 8] cocraBun 480,8 kr/c. [IpuHsSB OOBEMHBII BeC B3BEIICHHBIX HAHOCOB B CPEAHEM
B=1,1 M, MOJIYYMM CPETHET0JI0BOM 00BhEM B3BEIICHHBIX HAaHOCOB paBHBIM 13,78 MuIH. M.
Torma, oOuuii 00beM B3BEIICHHBIX HAHOCOB 3a MEPHUOJ dKCIUTyaTaluu Bogoxpanmwmmma (1974-
2009 rr.) coctaBuT 482,3 MIIH. M i 0,48 MJIPA. M.

Jnis  ompeneneHusi OOBEMOB OTJIOKEHHS BJICKOMBIX HAHOCOB, OBUIO HCIHOJIB30BaHO
MPOLIEHTHOE COOTHOILIEHUE BJIEKOMBIX M B3BEUICHHBIX HAHOCOB, MOJYYEHHOE MO HW3MEpPEHUSIM
1962-1966 rr. 910 OTHOIICHHE TPUMEPHO paBHO 7 %. Torma, cpeHero10BOM pacXo] BICKOMBIX
HaHocoB 3a mepuon 1961-2007 rr. paBen 33,7 xr/c. CnemoBarenbHO, CPEIHETOAOBONH O0OBEM
BJICKOMBIX HAHOCOB (TIpH § = 2 1/M°) cocraBut 0,53 MiTH. M°, a 0OLIHMIT 06BEM OTIOKHBIINXCS B
BOJIOXpaHWIHIIE, 3a repuoa ero skcruryatanuu (1974-2009 1r.), BIEKOMBIX HAHOCOB PEKH
Hapsin, coctaBur 18,6 muH. M wim 0,02 mpn. M,

CymMMHpy$ MOTy4YeHHbIE BETMYMHBI B3BELIICHHBIX U BIEKOMBIX HAHOCOB, HaXOJIUM, YTO
o0t 00beM OTIIOKMBIIUXCS B BOJOXPAHHIIMUINE 32 TMEPUOJ €ro SKCIUIyaTallud HaHOCOB
p. Hapsin, cocraBmsier 500,9 muH. M° ww 0,50 MJIPJI. M.

DTa BeNTUYHHA XOPOIIO COTJIACYeTCs C BEIMYMHON PacCUYUTaHHOW HETOCPEICTBEHHBIMU
n3mepenusmu (0,52 mupg. M3). OnHako cieayer OTMETUTh, YTO MOJYYEHHOE TEOPETHUYECKUM
MyTeM 3HAYCHHE, SIBISICTCS JIUIIL OIEHOYHBIM Pe3ybTaTaM M HE HMEET CTPOTOT0 COOTBETCTBUS
C JEeHCTBUTENBHBIMH OObEMaMU 3amiIeHHUs TOKTOTYJIBCKOTO BOJOXPAHWIMIIA MO CIEAYIOLIUM
pUYUHAM:

— BO-TIEPBBIX, U3MEPEHUS TBEPbIX HAHOCOB, MPUMEHSEMBIMHU IS ATHX Lieeil mpubdopamu,
BBIMOJHSIOTCS C CYHIECTBEHHOM TMOTPEIIHOCThIO, a JI0JI1 BJIEKOMBIX HAHOCOB
OpPUEHTUPOBOYHO OIEHUBAETCS B 7 % OT U3MEPEHHBIX B3BEIICHHBIX;

— BO-BTOPBIX, B HACTOSIIEEe BpeMs HET JOCTATOYHO TOYHBIX pPacyeToB OOBEMHOIO Beca
(TUTOTHOCTH OTJIOKEHHMIA) HAHOCOB JJIs1 TOKTOTYJIBCKOTO BOJJOXPAHIITUIIIA;

— B-TPEThUX, TEOpETHUYECKas OLIEHKAa MpOBeIeHa TONbKO AJs p. HapbiH, U XOTS OCHOBHas
Macca CeIMMEHTAllMOHHOIO MaTepHaja MOMaJalolero B BOJOXPAHWIUIIE MPOXOAUT IO
p. Hapoin (Gonee 90%), npyrue peku OacceifHa Takke ydacTBYIOT B IpoIlecce ero
3auJICHUSI.

OcHoBHbBIE pe3yJIbTaThl.

1. Jna oneHku oO0BEMOB 3auyieHHS TOKTOTYJIBCKOTO BOJOXPAHWUJIUINA B JaHHOM
UCCIICIOBAaHUM ObLT BBIOpAaH METOJ OaTHMETPUYECKON CBEMKH €ro axkBaTOpuHu, H
ornpezeneHuss abCOMIOTHBIX BBICOT MECTHOCTH B OCYIIEHHOM 4YacTU. DTOT METO[, IO
CpPaBHEHHUIO C JIPYrUMH METOJAMH OIpEACNICHUs] 3aujICHUN BOJOXPAHWIIUIL, SBISETCS
HaubOosee TOYHBIM MpPU OLIEHKE JCHCTBUTENBHBIX OOBEMOB HAKOMMBILErOCS TBEPIOTO
MaTepHala B yalie BOJAOXPaHINILA.

2. Jlns mpoBeneHUs pacueToB MO TaHHOMY METOJy, ObLITM MCIOJIB30BaHbl TONOrpaduueckue
kapTel MacmTaba 1: 25000 (ceemka 60-X TOmOB, A0 CO3JAaHUS BOJOXPAHWIHINA) U
IPOBEJEH psJ TOJEBBIX HCCIENOBAHUN IO ONpEeAENeHUI0 aOCOJIOTHBIX BBICOT
MecTHOCTH. [1o pe3ynpTaTaM JaHHBIX paboT OBLIM MOCTPOEHBI IIU(PPOBBIE KapThl penbeda
MECTHOCTH /10 CO3J]aHUsI BOJOXPAHWIMUILA U Ha TEKYIIUI MOMEHT BPEMEHU.

3. IIpoBexensl pacueTsl 3auiieHHsT TOKTOTYIbCKOTO BOJOXPAHWJIMINA 32 MEPUON €ro
skcruryaTanuu. O0bem 3auieHust coctaBui 0,52 Mp/I. M.

4. Pacuerbl 3amieHusi TOKTOTYJIBCKOTO BOJOXPAHWIMINA 33 HEPHOJ €ro 3KCIUTyaTaluu
npemiaraeMeiM  MeTogoM (0,52 mupa. M3) XOpOILIO COMJacylTCsl ¢ TEOPETUYECKOU
OIICHKOM OTJIOKEHUH BICKOMBIX U B3BEIICHHBIX HaHOCOB (0,50 mup. M3).

5. 3awieHne BOJOXpaHWJIHUINA MPOUCXOTUT B WHTEepBasie BbicoT 900 — 770 meTpoB Han



ypoBHeM Mop# (B banrtuiickoii cucteme BbicoT). Beie 900 MeTpoB u3meHeHus penseda
MECTHOCTH HE€ HaOJII0JIaeTCs, YTO CBSA3aHO C 3alOJHEHHEM BOJOXPAHMIIMIIA HE BBILIE
3TOl oTMeTkH. Takxke HE ompenereHo M3MeHeHue penbeda Huxke 770 METpoB, 3TO
CBSI3aHO C TE€M, YTO peibed ¢ JaHHBIMU BBICOTAMH MPEACTABIEH KaHbOHOM, BEAYIIUM K
IUIOTUHE BOJOXPAHWIHINA, a TaM HM3MEPEHHUs HE MPOBOIMINCH M0 NPUYUHE TUIOXOH
BUJUMOCTH TpUOOpaMu CITyTHHKOB, MPEIOMJICHUSMH OTPAXEHHM MpPHU HXOJOKALMUA U
HE3HAUUTENBHOW oMM o0beMa BOJIBI TI0 CPaBHEHHIO C OCHOBHOM  yariei
BOJIOXPaHUIIHIIA.

B wuntepBane Bwicor 780-800 M HaOmIOgaeTcs OTPHUIATETBHBIA OallaHC OCAKICHUS
(0,24 Mapxa. M%), 4TO, 10 HAIEMY MHEHHIO, CBS3aHO C BHIMBIBAHHEM HA STHX TIyOHHAX
JIOHHOTO TPYHTa B TIEPHUO/ 3aIIOJTHEHHS BOJJOX PAHIITUIIIA.

VYposenb mMeptBoro oobema (YMO) TOKTOTyIbCKOTO BOJOXpaHUIHUINA HAXOIUTHCS HA
ormeTke 837 M. B 30He mone3Horo odbema otnoxkeHo 0,38 mup. m® HaHOCOB (2,3 % ot
oOmield BeNMMYMHBI TMOJe3HOro obdwvema), u 0,14 mupa. M> B 30HE MEpPTBOTO 00BemMa
(2,2 %).

B pesynprare pacdyeroB mo TtomorpaduueckuM kaptam cbeMkud 1960-x romos, Obuta
NOJIydeHa BeIMYMHA MMOJIHOTo 00bemMa ToKTorynbeckoro Bogoxpanunumia — 20,0 miap. M
npu ypoBHe 900 M. OgHAKO MO JUTEPATYPHBIM JAHHBIM 3Ta BEJIMYMHA cocTaBisieT 19,5
mipz. M. TIpHunHa 9TOM HEBSI3KU TPeOYeT CIICLHATBHOTO ASTATBHOTO H3YICHHS.
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