MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
(benepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEKICHHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCJIEJJOBATEJbCKHUI
TOMCKHWI MOJUTEXHUYECKHI YHUBEPCUTET»

WNucturyr  IIpupoaHsIxX pecypcoB

Hampasnenue noarotrosku  21.04.01 Hedrerazosoe nemno

Kadenpa I'eonoruu u pazpaboTku HEPTSIHBIX MECTOPOKICHUIN

MATUCTEPCKASA JTUCCEPTALIUA

Tema padoTsI

CpaBHUTEIbHBII aHAJNU3 IPUMEHEHUS METOIMK oNpe/e/ieHus1 (PUIbLTPALMOHHO-
éMKOCTHBIX CBOICTB BEPXHEIOPCKHUX KO/UIEKTOPOB TEPPUTeHHOI0 TUIA (HA MpUMepe
Ka3anckoro He)Tera3oKoHIeHCATHOIO MeCTOPO KAeHus1, ToMcKas 00/1aCTh)

VIK  622.276:532:551.762(571.16)

CryneHt
I'pynna DPUO Ioanuch Jara
2TMS51 KpacukxoB Annpeii Bukropouu
PykoBogurenn
J0/KHOCTH [(%(0] Yuenas cTenens, Moanucey JaTa
3BaHHe
[Tpodeccop xadempor Koposkun M.B. 0.¢p-M.H
I'PHM
KOHCVYJIbTAHTHI:
ITo pazneny «®UHAHCOBBIN MEHEKMEHT, pecypcor((HEKTUBHOCT U PECYPCOCOEPEKEHUE
J0/KHOCTH [(%(0] Yuenas cTenens, Moanucey JaTa
3BaHHe
npodeccop benosepos B.b. JI.T.-M.H
rk)paBﬂCHy(«:OHH&HBH&H(ﬂBeTCTBeHHOCTB»
J0KHOCTH [(%(0] Yuenas crenens, Moanucey JaTa
3BaHHe
JIOLIEHT Mumenko M.B. K.T.-M.H.
JOIMYCTUTD K 3AILINUTE:
3aB. kadeapoii ()7 (0] YueHasi cTeneHb, Ioanucep Jara
3BaHHe
I'PHM Yepnona O.C. K.I.-M.H.,
JOLICHT
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MunucTepcTBO 00pa3oBaHus U HayKu Poccuiickoil @enepanun
¢enepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNUE
BbICILIEr0 00pa30oBaHUs
«HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUM
TOMCKHWA MOJIMTEXHUYECKWNA YHUBEPCUTET»

WNucturyr  IIpupogHeIX pecypcoB

Hanpasnenue noarotroBku 21.04.01 Hedrerazosoe nemno
(criennanbHOCTB)

Kadenpa T'eonorum u pa3paboTku HEPTSHBIX MECTOPOKICHUIN

YTBEPXAIO:
3aB. kadenpoii [ PHM
Yepnona O.C.
(IMonmuces)  (MHara) (®.1.0.)
3AJJAHUE
HA BbINOJIHEHH e BbINYCKHON KBAJIN(PUKAIMOHHOH PadoThI
B dopwme:
MarucTepCKON AUCCEPTALUN
(baxanaBpckoli pabOTHI, AUITIOMHOTO NPOEKTa/paboThl, MAaTUCTEPCKOH TUCCePTALNN)
CryneHry:
I'pynna (0] (0]
2TMS51 KpacukoBy AHapero Bukroposuuy
Tema paboThI:

CpaBHHUTE/bHBII aHAIM3 TNPUMEHEHUs] MeTOAMK omnpeaedeHusi (UIbTPALMOHHO-
6MKOCTHBIX CBOHCTB BEPXHCHOPCKHX KOJJIEKTOPOB TEPPUIeHHOr0 TUNAa (HA mnpuMepe
Ka3zanckoro Hedrera3okoHAeHCATHOT0 MeCTOPO:KAeHUs, ToMCKasi 00,1aCTh)

YTBepkeHa MpUKa30M TUPEKTopa (Jara, HoMep) 24.07.2017, 6174/C

Cpok c/iauu CTYJIEHTOM BBITIOJTHEHHON paOOTHI: 15.08.17
TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1anHbIe K padore ['eonmornueckoe onucaHue MECTOPOKACHUS

(Haumenosane 00beKMa UCCc1e008aHUs UTU NPOEKMUPOBAHUL; KaPOTa)KHBIe JTAHHBIC
NnpoU3E00UMenbHOCHIb UL HAZPY3KA, PEHCUM PAbOmb
(Henpepvlgnblil, NepUOOUYeCKUll, YUKIUYECKUl u m. 0.); 6uo
CHIPLA UMY MATNEPUAn usoenus; mpebosanus K npooyKmy, Ornucanne KEpHa
u30enuro unu npoyeccy; ocobuvle mpebosanus K 0COOEHHOCMAM
Gyuryuonuposanus (Skcnayamayuu) 06vekma unu u30enus 6
naaHe 6e30nacHOCMu IKCIYAMayuu, GIUAHUS Ha
OKPYACAIOULYIO CPEQY, IHEP2O3AMPAMAM, IKOHOMUUECKUT

aHanuz u m. 0.).




Ilepeyenns noasekammx uccaenoBanuio, | 1. Murepnperanus nanusix 'NC
NPOCKTHPOBAHHUIO  pa3padoTKe

2. Tlogbop onNTHMAaIbHONH METOJUKH JUIS aJallTaluu
BOINPOCOB OoP A A g I

nanHbix ['MC-kepH 11 MOPUCTOCTH, TPOHUIIAEMOCTH

(ananumuyeckuii 0630p No AUMEPAMYPHLIM UCMOYHUKAM C U BOJIOHACBHIIIEHHOCTH
Yenvio BbIACHEHU OOCIMUICEHUTI MUPOBOU HAYKU MEXHUKU 8

paccmampugaemotl 0b1acmu, NOCMAaHOBKA 3a0ayu
UCCe008AHUS, NPOESKMUPOBAHUSL, KOHCIPYUPOBAHUS, 3. CpaBHeHHe W aHaJIn3 pe3yJibTaTOB
codepaicanue npoyedypul UCCIe008AHUS, NPOESKMUPOBAHUS,
KOHCIMPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomvl; HAUMEHOBAHUE OONOIHUMETLHBIX PA30EN08,
noonesicawux paspabomxe, 3aKuioyeHue no pabome).

Ilepeuens rpaduyueckoro marepuaja Kpocc IJIOTHI C KOppeJIsLuei,
MIPOUHTEPIPETUPOBAHHBIE IUIAHIIETH U TpapuKku

(C MOYHBIM YKA3aHUEM 00513aMeNbHbIX Yepmediceli) .
3aBUCUMOCTCU

KoHcyabTaHThI 10 pa3iesiaM BbIIIYCKHOH KBATH(UKANMOHHON padoThI

(c yrazanuem pazoenos)

Paznen KoncyabTant
PduHaHCOBBI MEHEeIKMEHT,

II b B B.b.
pecypco3(pPpeKTUBHOCTH H pogeccop benosepo
pecypcocoepexenune
ConuanbHasi OTBETCTBEHHOCTD Joument Muimenko M.B.

Ha3zpanus pa3aesioB, KOTOPbIE€ TOJ/IZKHBI ObITh HANMCAHBI HAa PYCCKOM M HHOCTPAHHOM
A3bIKAX:

3. Core matching

JlaTta BbI1auM 32JaHUA HA BbINOJTHEHHE BBIIIYCKHOM 26.06.2017
KBATH(QUKAIMOHHOM PadoThI 10 JUHEHHOMY rpadpuky

3aganue Bb11aJ PYKOBOAUTEb:

Jo/KHOCTH [%(0] Yuenas crenens, Moanucey JaTa
3BaHHe

[Tpodeccop xadenpsr Koposkun M.B. 0.¢-M.H 26.06.2017
I'PHM

33}13HI/IC NPUHAJT K HCIOJHCHUI0 CTYAECHT:

I'pynna PUO Moamuce Jara

2TMS51 KpacukoB Anapeii Bukroporuu 26.06.2017




3AJIAHUE JIJISI PA3JIEJIA
«COLUAJILHASI OTBETCTBEHHOCTb»

CTyneHry:
I'pynna DPUO
2TMS1 KpacukoBy Anapero Buktopouuy
HueruryT IIpupoaHbIX pecypcos Kadeapa I'PHM

YposeHb 00pa3oBaHus

Marucrparypa

HanpasJjeHue/cnenuajbHOCTh

21.04.01.Hedrerazosoe esno

Hcxoanblie 1aHHbIe K pa3aeny «CounajibHasi 0TBETCTBEHHOCTb) .

1. Onucanue pabouezo mecma (paboueii 30Hbl,
MEXHON02UUECK020 NPOYeccd, MeXaHU4eck02o 060pyd06aHus)
Ha npeomem 03HUKHOBCHUSL:

8PEOHBIX NPOAGIEHUL PaKMOPO8 NPOU3800CMEEHHOU CPeObl
(Memeoycogusi, 8peoHble Beulecmed, OCEeUeHIe, UYMbL,
subpayuu, INEeKMpoOMAcHUNHbBLE ROJISL, UOHUSUPYIOWUE
usyyens)

ONACHBIX NPOSIGIEHUL (PAKMOPO8 NPOU3E00CNBEHHO
cpeobl (Mexanuueckou npupoobl, MepMU4ecKoeo
xapaxmepa, d1eKmMpUiecKoll, NONCapHOU U 83PbIGHO
npupoosi)

He2amugHo20 8030€liCMBUs HA OKPYICAIOWYIO NPUPOOHYIO
cpedy (ammocghepy, euopocgepy, rumocgepy)
Upe3eLIUATIHBIX CUMYayull (MeXHO2EHH020, CIMUXUTIHO20,
9IKOIOSUYECKO20 U COYUATILHOZO0 XAPAKMepa)

Pabouas 30na — ayoumopus

Bpeonvie ghakmopwvl — nogvluieH bl YPOGEHb UyMa
Heodocmamounoe oceéewjerue

THonuoicennas enaxcnocmo

Dnekmpomaznumnoe usnyuenue

Onacnule paxmopoi —, S1eKMPUYecKuli mox

Hezamugnvle 6o30eticmeust Ha OKpYICaruyro
NPUpPOOHYIO Cpedy — 3aepsA3HeHUe ammocgepul,
euopocgepul, iumocgepul.

Ypessviuaiinvle cumyayuu — noXcapbl

2. 3naxomemeo u 01’1’[60[) 3AKOHOOAMENbHBIX U HOpMAMUBHbLX
OOKyMEHWZO@ no meme

Hopmamusno-npagogvie akmuimeaicoynapoorHozo
coobuecmsa, HOpMAMuUHO-MexHu4ecKue
ookymenmbl, «Ilpasuia 6ezonacnocmu 6
HehmAHOU U 2430801 NPOMBIUUIEHHOCTIUY.

Hepeqeﬂb BOIIPOCOB, NOJICKAIUX HCCIACTO0BAHUI0, IPOCKTHUPOBAHUIO H pa3paﬁoTKe:

1. Ananus svissnennbix 6peOHbIX PAKMOpPo8 NPOEeKmMuUpyemou
npou3Bo0CmMBeHHOU cpedbl 8 credyioujell
nOCe008aMENbHOCIIL:

Qusuko-xumuueckas npupooa 8peOHOCMU, e€ C853b C
paspabamuvleaemol memot,

Oelicmeue pakxmopa Ha OPeaHu3mM 4ei08eKd,
npugedenie OONYCMUMbIX HOPM C HE0OX0OUMOL
PA3MEPHOCIBIO (CO CCHLIKOU HA COOMBEMCNEYIOUULL
HOPMAMUBHO-MEXHUYECKUL OOKYMEHM);
npeonazaemvle CpeoCmea 3auunmol

(CHauana KoieKMUGHOU 3auumul, 3amem —
UHOUBUOYATIbHBLE 3aUUMHbIE CPedCmBa)

Ilo I'OCT 12.0.003-74 onpedenenvl
OnacHwle u gpedHvle YaKmopwl, 603HUKAIOUUE
npu npogedeHuu 6yposvix u
uccie008amensCKux pabom.

1.1. Onacnvie npouzeoocmeentvie akmopbvi
Onexmpuyeckuit mox;

Jleuodicywuecs MautuHbl 4 MeXaHU3Mbl
npou3800CcMEEHHO20 000PY008aAHUs
Tooxcapoonacrocme.

Tlpu kamepanvhvix pabomax:
Onexmpuueckuti mox.

2. Ananu3s 6visieNEeHHbIX ONACHBIX PAKMOPOS NPOEKMUPYeMOoll
npoussedEénHol cpeovl 6 credyioujell nocied08amenrbHOCmu

MexaHuuecKue onacHocmu (UCIMOYHUKU, CPeOCmBa
3auuml;

mepmuyecKue OnacHOCmu (ULCIMOYHUKU, CPeOCmEa
3awumnol);

INEKMpOoOE30NaACHOCmb (8 M. 4. cCmamuiecKoe
INEKMPULECNBO, MOTHUE3AUUMA — UCTIOYHUKU, CPEOCMBA
3awumol),;

1024capo63pbl80OE30NACHOCIb (NPUYUHDL,
npoghunakmuyeckue Meponpusmus, nepeuilvie cpeocmad
no2ACapomyuieHus)

Bpeonvie npouzsodcmeennvie paxmopwi
Omxknonenue noxazameneli MUKpOKIUMAMA Ha
OMKPLIMOM 8030yXe;

Ipesvluernue yposus wyma,

Tpesvluierue yposHs UOHUBUPYIOUUX UBTYYEHUU
IIpu xamepanvhvix pabomax:

Hedocmamounas oceewennocms

3. Oxpana oxpyosicaioweii cpeowl.

sawuma cenumebHol 30Hbl
aHanusz gosoeticmeusi 00vekma Ha ammocgepy (6v16pocol);
ananusz 8ozoelicmsust 00vekma Ha cuopocghepy (copocw);

Bo epems nposedenus

eeopuzuyeckux pabom epeoHomy
8030€liCMBUI0 MOICEM NOOBEPSHYMbCS
OKpYIcalowas cpeod, ymoowl He 0ONYCKAmMb

4




— aHanu3z e030elicmeusi 06vekma Ha aumocgepy (0mxoowvt),

—  paspabomambp peuienusi no 06ecneueHuio IKOI0SUYECKO
bezonacrocmu co ccoiikamu Ha HT/] no oxpane
OKpydicaroujeti cpeowl.

9MO20 NPOBOOAMCA NPUPOOOOXPAHHYLE
meponpuamus. lpu nposedenuu 6yposwix u
ucc1e008amenbCKux pabom noogepearmcs
3A2PAZHEHUI0 8000EMYL, HEOPA, HAPYUAETNC
NOYGEHHDBIU U PACMUMETbHBIL NOKPO8,
usmensemca cpeoa 0oumanus pacmeHull u
IHCUBOMHDIX.

4. 3awuma 6 upe3svbIualiHbIX CUMYayusx:

— nepeuenv 803moxcnvix 4YC na obvexme;

—  gvlOop Haubonee munuunou 4C;

— paspabomka npeeeHmugHvIx Mep no npedynperncoeHuio
4yc;

— paspabomka mep no NOSbLIUEHUIO YCMOWYUBOCU 00beKmA
x Oannou 4YC;

— paspabomka Oevicmsuti ¢ pezyibmame osHuxwel 4C u
Mep o TUKBUOayuu eé nocieocmeui

Ypessvruaiinvie cumyayuu mo2ym
BO3HUKHY b @ Pe3yibimame CIUXUtiHblx
bedcmeuil, a makice npu HApyweHuu
pazuunsix mep besonacnocmu. Ha ciyuaii
CIMUXUUHbIX 6edcmaull U agapuii
npeoycmampueaemcs niaH no IUKEUOAYUY Ux
nociedcmeuii

5.1lpasogvie u  opeaHu3AYUOHHBIE BONPOCHL  ObecneyeHus

bezonacnocmiu:

— cneyuanbuvle (xapakmepuule 075t RPOEKMuUpyemol paboyeti
30HbL) NPABOGLLE HOPMbBL MPYO0BO20 3AKOHOOAMENbCMEA;

—  Op2aHU3aYUOHHBIEe MEPONPUSMUS NPU KOMNOHOB8Ke pabouel

30Hbl

Ipu npogedenuu 6ypogwix u
uccreoogamenvckux pabom wa Pedoposckom
MeCmopoicOoeHUul pabouue 00IHCHbL C1e008AMb
mpebosanuam no oxpane mpyoa u
NPOMBIUIEHHOU 6E30NACHOCH.

Ilepeyens rpadguyeckoro marepuaJa:

Ilpu Heobxooumocmu npedcmagums ICKU3Hble 2cpaduyeckue
mMamepuanvl K pacyémHomy 3a0anuio  (00s3amenvHo 0
CReyUanucmos u Mazucmpos)

Cxema deticmeuil npu eo3nuxkHosenuu 4C.

| laTa BbIIaum 3a1anust [UIs pasjieia 10 JTHHeiHOMY rpaduKy |

3a)lalme BbI1aJ1 KOHCYJbTAHT:

J0KHOCTH [(%(0] Yuenas cTeneHs, Moanucey JaTa
3BaHHe
Jloment Mumienko M.B. K.T.-M.H. 26.06.2017
3aganue NPUHAJT K HCIOJHCHUI0 CTYACHT:
I'pynna DPUO Hoanucek JaTa
2TMS51 KpacukoB Anapeii BukropoBnu 26.06.2017




3AJIAHUE JIJISI PA3JIEJIA

«®AHAHCOBBI MEHEJI)KMEHT, PECYPCO3®®EKTUBHOCTH 1

PECYPCOCBEPEXEHMUE»
Crygnenry:
I'pynna DPUO
2TMS51 KpacukoBy AHapero Bukroposuuy
HucturyT IIpupoaHbIX pecypcoB Kadenpa I'PHM
YpoBeHb 00pa3oBaHus MarmcTrparypa HanpagJjienne/cnenuanabHocts | 21.04.01. Hedprerazonoe jes1o

pecypcocoepeskeHne:

Hcxonnbie nanHble K pa3aeny «OHHAHCOBBIH MEHEIKMEHT, pecypco3(GpeKTHUBHOCTD H

1. Cmoumocmsw pecypcoe nayunozo uccredosanus (HH): 3ampamel  na
MaAmepuaIbHO-MeXHUYECKUX, SHePeemu4ecKux, uccnedoganuii
uHAHCOBLIX, UHPOPMAYUOHHBIX U YeL08EYECKUX

npogedenue  2e0Qu3ULECKUX

N

. Hopmet u nopmamussl pacxodosanus pecypcos

Memoouueckue ykazanusa no paspabomke pasaena

3. HCT’[OJij’y@MCZﬂ cucmema Ha/lOZOO6JZ09lC€Hu}Z, cmaeku

HA0208, OMYUCTEHUL, OUCKOHMUPOBAHUS U KDEOUMOBAHUS pabomer. CCH. Bvin.9
pabomuvl. CCH. Buin.3

CoopHuk cmMemHbix HOPM HA 2e071020PA38e00YHbIE

: Tonoepagozeoodesuneckue
: leogpuszuueckue pabomei.

CobopHuk cmMemHbiX HOPM HA 2e071020PA38e00YHbIE

pabomvl
Hepeqeﬂb BOIIPOCOB, NOJICKAIUX UCCTCA0OBAHUIO, IPOCKTUPOBAHUIO U pa3paﬁoTKe:
1. Oyenxa xommepuecko2o u UHHOBAYUOHHO20 NOMEHYUANA Dunancogwiii MeHeONCMeHm,
HTHU pecypcosdpgexmusnocms u pecypcocbepesicerue
2. Paspabomxka ycmaea HayuHO-MexXHU4ecKo20 npoexkma Pacuém sampam epemenu u mpyoa no eudam pabom

epagux npogederus, OI00AHCem, PUCKU U OP2AHUZAYUSL

3. IInanuposanue npoyecca ynpasnenus HTH: cmpykmypa u Hopmwt pacxooa mamepuanog

3aKYNOK
4. Onpedenenue pecypcHoll, QUHAHCOBOT, IKOHOMUYECKOU Obwuii pacyém cMemHoU CIoumMocmu
aghgexmusrocmu
HEPEHEHB rpa(l)nlleucoro MATEPUAJIA (c mounvim ykazanuem o6a3amenvHbIX yepmedicei).
Hem

| laTa BbIxaum 3axanust [Uisi pasjieia o0 JTMHeHOMY rpaduKy |

3a)lalme BbI1aJ1 KOHCYJbTAHT:

J0KHOCTH [(%(0] Yuenas cTeneHs, Moanucey JaTa
3BaHHe
ITpodeccop benozepor B.b. JI.T.-M.H. 26.06.2017
3aganue NMPUHAJT K UICITIOJTHEHUIO CTYACHT:
I'pynna DUO Hoamucs Jara
2TMS51 KpacukoB Anapeit Bukroposnuu 26.06.2017




Pe3ynbrarel 00ydeHus

Kon PesyabTaTsl 00yyeHus
1 2

P1 |CnocoGHOCTh NCIIONIB30BAaTh €CTECTBEHHOHAYYHbBIE, MATEMAaTUYECKUE, SKOHOMUYECKHE,
IOPUINYECKHE ¥ NHKCHEPHBIC 3HaHUS B 00JIACTH T'€0JIOTUH, Pa3padOTKU U SKCILUTyaTalluu
HE(TAHBIX U Ta30BbIX MECTOPOXKICHHIMA

P2 |CnocoGHocTh onpenensarts, GopMyIupOBaTh U PelIaTh MEKIUCIUILIMHAPHBIE HHKEHEPHbBIE
3a1a4u B 00JIaCTH HE(PTETa30BBIX TEXHOJOTHI C UCTIOIb30BaHUEM MTPO(PECCHOHATBHBIX
3HaHUU U COBPEMEHHBIX METO/I0B UCCIICOBAHUS

P3 |CnocoGHOCTD MIIaHUPOBATH U MTPOBOAMUTH UCCIIEIOBAHUS B CIIOKHBIX U HEONPEACTEHHBIX
YCIIOBUSIX C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH, a TAK)KE KPUTHUECKU OLICHUBATh
MOJTy4YEHHBIC JTaHHBIE

P4 |CnocoOHOCTh aHANMU3UPOBATh HECTAHAAPTHBIE CUTYAllU U OBICTPO BHIOMPATH
ONTHMAJIFHBIC PEIICHUS TIPU Pa3pabOTKe HE(PTIHBIX U Ta30BBIX MECTOPOXKICHUN

P5 | CnocoOHOCTB MCTIONIB30BaTh TBOPYECKHUNA MOIXO/ AJIst pa3pabOTKH HOBBIX WACH U METOJIOB
MPOEKTUPOBAHUS 0OBEKTOB HE(TEra30BOro KOMIUIEKCa, a TAKKE MOJCPHU3HPOBATH U
COBEpPILIEHCTBOBATH MPUMEHSIEMbIE TEXHOJIOTHH HEPTETra30BOTO MPOU3BO/ICTBA

P6 |CrocoOHOCTh pa3pabaThiBaTh MHOTOBAPUAHTHBIC CXEMBI JIUISl IOCTHXKEHUS TIOCTABIICHHBIX
MIPOU3BOJICTBEHHBIX 11eTieH, ¢ 3¢ (HEeKTUBHBIM UCTIOIH30BAHUEM UMEIOIIUXCS TEXHUIECKUX
CPEICTB

P7 |CnocoOHOCTh aHAMU3UPOBATh U CUCTEMATH3UPOBATH COBPEMEHHBIE TEXHOIOTHUECKUE U
Hay4YHbIE JOCTIKEHUS HEPTETra30BOM OTPaCiii, a TAKIKE BBISBIIATH UX aKTyaJbHbIE
poOIeMbI

P8 |CnocoGHocTh 3¢ (hekTUBHO padoTaTh MHANBUAYAIBHO U B KAUeCTBE WieHA KOMaH/bI, a
TaKk)Ke pyKOBOJUTH KOMaH/10M, JOPMUPOBATH 3aJaHUsI, pacTIpeAesaTh 00I3aHHOCTH U HECTH
OTBETCTBEHHOCTb 32 Pe3yIbTaThl paOOTHI

P9 |CriocoGHOCTh caMOCTOSITENBHO YUYUTHCS U HEMTPEPHIBHO MOBBIIIATH KBATH(PHUKAIIUIO B CBOCH
poeCCHOHAIBHON e TEHHOCTH

P10 |BiameTs HHOCTpaHHBIM SI3BIKOM KaK CPEJICTBOM MPOQPECCHOHAILHOTO OOIIEHMSI, HA YPOBHE,

IMO3BOJIAOIIEM pa6OTaTB B HHTepHaHHOHaHBHOﬁ cpeae




OINPEJAEJIEHUSA, OBO3HAYEHUSA, COKPAIIEHUSA, HOPMATHUBHBIE
CCBLJIIKHN
BK — GokoBoii kapoTaxx
BHK - BomoHedTsiHOM KOHTAKT
I'TK-II — n10THOCTHO# KapoTax
['NC — reodusnyueckne UCCIICTOBAHNS CKBAKHIH
I'K — ramma kapotax
I'HK — razoHeTssHOI KOHTAKT
WK — nHIyKIMOHHBIN KapoTax
HI'O — nedrerazonocHas o0iactb
[1C - kapoTak caMOIIPON3BOJILHON MOJISPU3ALUT
FZI — flow zone indicator, MIOTHOCTH THAPABIMYECKOTO TIOTOKA
HFU — hydraylic flow unit, ruapaBnudeckasi eTuHHUIIA TOTOKA

RQI — reservoir quality index, mokasaTenp KauecTBa KOJUIEKTOpa



PEDEPAT

KiroueBblie ciioBa: reopusnyueckne MCCACAOBAHUS, KapOTaXK, aJaNTalus, KOPPEISIus,
CHHTETHUYECKAsl, ITTMHUCTOCTD, MOPUCTOCTD, TPOHUIIAEMOCTD, IIPOTHO3UPOBAHUE.

Iesans padoThl TaHHOTO MPOEKTA 3aKIIOYACTCS B HAXOXKJICHWU ONTHMAIBLHOTO METOJa
amantanuu naHHeix [MIC Ha naHHBIE KEpHA M TPOBEACHUM CPAaBHEHUS MEXKAY OOBIYHBIMU
METO/JaMH YBSI3KM KEpHAa M BBIOPAHHBIM ONTHUMAIbHBIM, YTO B JaJIbHEHMIIEM I[O3BOJUT
MPUMEHUTH BBIOPAHHBIA METO/ JIJIS aanTalliy B APYTHX CKBAKUHAX JAHHOTO MECTOPOXKICHHUS

B npouecce ucciaegoBanusi npoBoaAwUCh uHTeprperanus gaHHbix [MIC mo 14-tu
CKBa)KMHAM, aHAJIN3 U CPAaBHEHUE PE3YJIbTATOB Pa3IMYHBIX MeToauk 1o anantanuu [ C-kepH.

B pe3yabrate wuccienoBaHus ObUIM  ONpENENCHBI W NPEIJIOKEHBI HamOoJiee

OIITUMAJIBHBIC MCTO/(bI agallTallu KaPpOTAXKHbBIX JaHHbIX.



ABSTRACT

Key words: formation evaluation, log, matching, correlation, synthetic, shaliness,
porosity, permeability, prediction

Aim of investigation: to find the enhanced method of matching of the core and formation
evaluation one and show the comparison between standard routine well-logging interpretation
techniques and enhanced interpretation methods. As the result the adaptation between logging
and core data allows to use these methods on other wells of the same field.

During the investigation: interpretation of logs was performed, analysis and
comparison of results of various methods of core matching.

As a result of the research, the most optimal methods for core matching data were

identified and proposed.
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BBEJIEHUE

B HedTerazoBoil mpoMBIIIIECHHOCTH OypeHHE CKBa)KUH MPOU3BOAUTCA HE TOJBKO IS
NOOBIYM CHIPbS HO W JJIS MOWCKA M Pa3BEAKH YIriIeBOnOponoB. lloaTomy s u3ydeHus
IEOJIOTUYECKOIO0 CTPOEHUS B pa3pe3e CKBAKMHBI, TEXHUYECKOTO COCTOSHHUSA CKBAXKUHBI U
KOHTPOJISI pa3paboTKu mpoBoaaTcs reodusndeckue uccnenoBanus ckpaxut (I'1C).

C nmnomomp0 reopU3NYecKUX HCCIEAOBAaHUN CKBOKUH IPOBOJUTCS H3yUEHUE
Te0JIOTUYECKOTO pa3pe3a, HalpUMep ONpesesieHHe IITyOuHBI U TOCIIE0BATEIbHOCTH 3aJIeTaHus
cTpaTUrpaUYecKnx eIWHUIl KOTOPhIE MOXHO BBIACIUTH IO HMX XapaKTEPHBIM IapameTpam,
MIyOMHY 3alleraHusi TPOAYKTHUBHBIX IUIACTOB, a TaKXK€ HX JIUTOJOTHIO, MEeTpodu3nuecKue
CBOICTBa M CTEMEHb UX HACHIINICHUS razoM BoAoW wiu HedThio. Ilo naHHBIM reodu3nuecKux
UCCJIEIOBAaHUM CKBAKUH OIPEIEISIIOTCS Ba)KHEHIIME KOJIMYECTBEHHbIE IapaMeTphl IUIACTa,
KOTOpbIE HEOOXOAWMBI JJIsl JaJbHEHINEro IMoJjcyera 3amacoB HeTH M Tas3a, a TaKke s
MOJICJIMPOBAHUSI TEOJIOTUYECKOM MOJIENM IulacTa U TUApOoAMHamMuueckod moxaenu. K Takum

mapamMeTpaM MOXKXHO OTHCCTHU:

. MOPUCTOCTh
. MPOHUIIAEMOCTh

J BOJIOHACKIIIICHHOCTh

. TJIMHUCTOCTh

. s¢deKkTUBHAS MOIIHOCTH IJIacTa

° nonoxenne BHK, T'HK

Jliis Toro uto6bl Hanbosee TOUHO MPEICTABIATH ME€OJOTHUYECKHI pa3pe3 U KaueCTBEHHO
OTPENIETUTh MEeTPO(PU3NYECKUE CBOMCTBA IJIaCTa HEOOXOJWMO BBIMOJHUTH OTOOp KepHA W3
CKBQ)XMHBI, OJTHAKO HE BCETJIa yJAeTCs MOJHOCTHIO U3BJICUb HEOOXOIUMBIN MHTEPBAJ MPOXOIKU
[1,2]. Taxke mpu BbIHOCE KEpHAa Ha MOBEPXHOCTH CBOWMCTBA MOPOAbI M (IIIOMIAa 3aMETHO
OTJIMYAIOTCSI OT TUIACTOBBIX YCJIOBHH, MMO3TOMY PE3YNbTaThl aHAIM3a KEpHAa HE JAOT MOJHOTO
MPEACTABICHUS] O TPOAYKTUBHOM T1uiacte. Ho st ompepeneHuss HEKOTOPHIX (PU3WUECKUX
mapamMeTpoB O3TOTO JOCTaTOYHO (YIMPYrocTh, TOPUCTOCTh, TPOHUIIAEMOCTh, pPAa3JTHYHbBIC
Kod(GUIMEeHTH U.T.11.). Ho BBIHOC Ke€pHA BBITIOTHSAETCS TOJIHKO Ha HAYAJILHOM JTarie pa3padoTKu
MECTOPOXKACHUS B Pa3BEJOUYHBIX CKBAXKMHAX U MHOT/A B XOJI€ SKCIUIyaTallud MECTOPOKICHUS,
MOATOMY OTOOP KE€pHA 3aMEHSIETCS CITYCKOM Tre0(pU3HIECKUX TPHOOPOB, KOTOPBIE PETUCTPUPYIOT
dbu3HYecKue mapamMeTpsl TOPHBIX TOPOJ, a 3aTEM C MOMOIIBI0 KapOTAKHBIX JUATPAMM BEICTCS
unrepnperanus gaHHBIX [IC ¢ moMoI1IbI0 KOTOPBIX U ONPENETSIOTCS BCE BBILIEIIEPEUHCIICHHbBIE
napameTpsl. [loaToMy HE0OXOIMMO KaK MOKHO KaYECTBEHHEE BBIMIOIHUTE AJANTalUI0 TAHHBIX

FeO(l)I/ISI/I‘IeCKI/IX I/ICCJ'ICIIOBaHI/Iﬁ CKBAXXMH Ha [JAaHHBIC KE€pHaA I TOro YTOOBI HCIIOJIB3YA
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MOJIyYeHHBbIE NETPOPUINYECKUE TapamMeTpbl W ypaBHEHUS CBsI3ed MOXHO TMOJYYUTh
KaueCTBCHHBIC METPO(U3NUECKHE MapaMeTpbl B O€3KEPHOBBIX CKBAXMHAX W MPUMEHEHHE 3THUX
JAHHBIX B TEOJIOTMYECKOW MOJENM, a 3areM H B THApoJuHaMH4Yeckod. ['eodusmueckue
MCCJIEIOBaHMSI CKBAXKHH Ba)KHBI, TaK KaK 3TO KapkKac, Ha KOTOPOM CTPOUTCS JajbHEHIIast MOAeIb
mwiacta. [loaToMy OT TOro Kak XOpouo OyJeT BBIMOJHEHA JaHHAas 4acTh pabOThl 3aBUCUT
HACKOJIbKO TOYHO OyIyT OmpeeseHbl 3armachl MECTOPOXKIEHHS CIIEAOBAaTEIbHO M SKOHOMHKA
npoekTta. Takxke mpu pacueTe TUAPOANHAMHYECKON MOJICIH Y9aCcTBYIO BCE paHee OIMPEICIICHHbBIC
neTpopuznUecKue napaMeTpbl HEKOPPEKTHOCTh KOTOPBIX TMPHUBEIET K HEBEPHBIM pacueTam
nebuta HedTH WIM raza a cienoBareJbHO M KoddduuueHta usmieueHus. [lamee Oymyt

PACCMOTPCHBI MCTOAUKHA AJId OIIPCACIICHUSA HCTpO(i)I/I?)I/I‘ICCKI/IX nmapaMeTpoOB.
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JIUTEPATYPHBIN OB30P

[IpoGnema ¢ apmanrTanuell KEpPHOBBIX JaHHBIX W KAPOTAXKHBIX HE HOBA M JIAHHOE
MECTOPOKJAECHUE HE HUCKIIOUEHHUE, I0ATOMY OCHOBHAs 3ajadya JaHHOI'O MPOEKTa 3aKI0YacTcs B
HAXOXJICHUM ONTHMAJILHOTO METOJa aJanTalid JaHHBIX Te0(PU3NIECKUX HCCIICIOBAHUN
CKBOKMH Ha MaTepualbl KEpHAa M MPOBEICHUU CPaBHEHUS MEXKAY CTaHIAPTHBIMU METOJIaMU
unteprnperauu [MMC ¢ naubonee ontumanbHbiMU. [l Havana noTpeOOBANOCH PELIUTHh
npoOJeMy alanTaiui NOPUCTOCTH KEPHOBBIX M KApOTAKHBIX JAaHHBIX, TAK KaK OT HEE 3aBUCUT
JanbHEeHInas ajganTanus MPOHUIIAEMOCTH W BOJOHAchIeHHOCTH. Ho mepen ee pelieHuem
HEOOXOUMO OIPENeTUTh TTTUHUCTOCTh MOPOJ, TaK KaK OT 3TOT0 3aBHCHT HACKOJIBKO KOPPEKTHO
Oyznet onpeneneHa 3¢ deKTUBHAs IOPUCTOCTH MOPOI.

st ompeneneHusi CBOMCTB KOJUIGKTOpa HEOOXOJIMMO YYECTh BIUSHHE TIMHHUCTOCTH.
Boeigenstor Tpu Hamboiiee CHIBHO BIHUSIOMUX Ha (QUIBTPAIIMOHHO-EMKOCTHBIC CBOWMCTBA
napaMeTpsl 3TO MHHEpaJIbHBIA COCTaB TJWH, CTPYKTypa IJIMH M COJCp)KAaHUE TIMHUCTBIX
KOMIIOHEHTOB B mopoje. HauGomnplnee BIUsSHUE TIMHUCTOCTh OKa3blBa€T HA MOPHUCTOCTH
MOCpPEACTBOM ee pacrpeaencHus. Hambosee OnaronpusiTHeIA ciydadf, Korja TJIMHUCTOCTb
pacnpeneleHa CTpyKTYpHO, TO €CTh IPOU30ILIO 3aMEIIEHNe MUHEPAJIOB CKelleTa TNIMHUCTBIMU
pa3HOCTSIMH. A camMoe HeKeJaTeJIbHOE paclpefielieHne, KOrJa TNIMHUCTOCTh JIOKAJIU3yeTcs B
IOPOBOM MPOCTPAHCTBE — TUCTIEPCHAs TIHHUCTOCTS [3].

Jlns ompeneneHuss o0beMa TIWH TPAAUIMOHHO HCIONB3YIOT JIBa METOJA: METOIbI
camonpou3BossHON nossipusaru (I1C) u metox ecrectBenHoi paauoaktusHocTH (I'K) [4, 5, 6].

Meton IIC. OcHOBaH Ha TEOpUHU O ANEKTPUUYECKOM I10JI€ BO3HUKAIOIIEM B pe3yibTaTe
AIIEKTPOXUMHUYECKUX TPOIECCOB, MPOUCXOMASIIMX HA TpaHUIE CKBaXHUHA-TIOPOJA WM Ha
TpaHuUIle OPOJ ¢ pa3Hoi nuTonorueil. K OCHOBHBIM 3JEKTPOXUMHYECKHM IMPOIIEcCaM OTHOCST
nporieccsl Auddy3uu u aacopoiuu [3].

U—Unin

Vshsp =

Umax—Umin

I'me: U — 3nauenus cuatble ¢ kpuBol IIC, Upin — MuHMManbHOE 3HaueHue kpusoit I1C
coorBercTByolee IeckaM, Umax — MakCHUMalIbHOE 3HAY€HUE COOTBETCTBYIOLLEE TJIMHAM.
JlaHHBII MeTON pacyeTa TIWHUCTOCTH HE OBLT MCIIONB30BaH B paborte, Tak kKak kapoTax [IC
IIPUCYTCTBYET HE BO BCEX CKBAXKMHAX.

Meton I'K. JlaHHBIII MeTOJ OCHOBaH Ha PETUCTPAllUM raMMa H3JIY4eHHs KOTOpOE
CO3JIAI0T TJIMHUCTBIE MMHEpPAJbl, TaK KaK IJIMHBl 3TO OTJIMYHBIM aJCOPOEHT W OHU OOBIYHO
coJepkar camoe OoJbIIOe KOJIMYECTBO PAaJUOAKTUBHBIX BemiecTB. [loaTromy ¢ momoluisio
meroaa 'K MoxxHO MaeHTH(UIMPOBATh MPOCION OMTYMHHO3HBIX IVIMH, ApTUJUIUTOB U MOPOJ C

BBICOKUM COJACPKaHUEM OPraHUYCCKOro BCUICCTBA OHU JAIOT BBICOKHUC 3HAYCHUA FK, B TO BpEMs
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KaK TMPOCJION MeCYaHWKa, YIJIel U KapOOHU3NPOBAHHOTO MECYAHHMKA 0T HU3KKe 3HadueHus ['K
[6]. C momompto 1aHHOTO MeToa ObUT ONpE/IeNICH IBOMHOW Pa3HOCTHBIN MapaMeTp KOTOPBIN B
JTaIbHEUIEM ObLT MPUMEHEH MPH pacyeTe TIUHUCTOCTH 1Mo Moxaenu B.B. JlapmoHoBa Tak kak
JaHHOE ypaBHEHHE HamOosee TOYHO OIMUCHIBACT JHUTOJOTHIO MECYaHO-TJIMHUCTOTO pa3pes3a B
BananHoit Cubupu [7,8]. Jloka3arenbCTBO 3TOMY SIBISIETCS MOCYMTAHHAS KPHBas TJIMHUCTOCTH,
KOTOpasi 0TOOpa)kaeT perpecCUBHO-TPAHCTPECCUBHBIN pa3pe3 MECTOPOXKICHHS U JaeT MOX0XKHE
3HAUEHUS IOPUCTOCTH MOCIIE KOPPEKLIHH.

Ve = 0.083*(2*"9" -1) rze Iy = Vinor

AnanTauus nopucrocTu. /s Toro 4Todbl aAANTUPOBATH MOPUCTOCTH HA JIAHHBIE KEPHA
ObLIM  paccMOTpeHbl MeToApl onucaHHble B.Il. MepkynoBbim U MHOTMMHU JpyTUMU
uccnenoBareasimu [3,5,6]. CrnepBa mopucTocTh Oblla pacCuWTaHa MO METOAY raMMa raMma
KapoTaX IUIOTHOCTHOW, B JaHHOM METOJE HM3MEpSETCS SKBUBAJIEHTHAs IUJIOTHOCTb T'OPHBIX
nopoz. JlanHoe u3mepenre ocHoBaHo Ha 3¢ dexkre KomnTona, To ecTh paccesHue raMMa KBaHTOB

B ropHoil mopoge. C MOMOIIBIO IOJYYEHHOH IUIOTHOCTH BO3MOXKHO PACCUUTaTh OOIIYIO

Pma—Pb
Pma—Pf

IIOPUCTOCTh TOPHBIX MOPOJ 110 HpeuiaraeMoi popmyiie @ =

I'ne: pya- IIIOTHOCTH MATPUIIBI Pr,- 3HAYCHHE C KapoTaxa P¢- INIOTHOCTH (irouaa

3areM MOPHUCTOCTh OblIa paccyMTaHa MO METOAY HEWTPOHHOTO KapoTa)ka, MPUHIIHUII
JEHCTBUSL KOTOPOTO OCHOBaH Ha M3JIyYEHHHM B MOPOAY HEUTPOHOB BBICOKOH sHepruu. [locie
U3ITy4eHUs HEUTPOHBI CTAKUBAIOTCS C fAApaMH aTOMOB TMOPOABI M TPU KAXKAOM HUX
CTOJIKHOBEHUHU HEUTPOHBI TEPSIIOT CBOIO CKOPOCTh O MOMEHTA MOKa UX HE CXBATAT SApa aroma
BOJIOpoJa. Sipa, 3aXBaTUBIINE HEUTPOHBI, U3JIy4alOT FraMMa-Ty4H.

Taxxe mopucTtocTh OblIa paccuuTaHa IO METOAY AaKyCTUYECKOro KapoTaka, CYTh

KOTOPOIr'o COCTOUT B TOM YTO 30HIA U3MCPACT UHTCPBAJIBHOC BPEM:I npo6era B IIOpPOJAEL, KOTOPOC

CBA3aHO C ITOPUCTOCTHIO TOPHBIX ITOPOA U MOIKET OBITh pacCcunuTaHo 1o (bopMyne By,

ma

Il

ma

[lpumMeHeHHe JaHHBIX METOJOB HE BCErja II03BOJISIET JOOUTBCS — KEIaeMOro
K03((UIMEHTa KOPPEISINH, MTOCKOIBKY B Pa3HBIX YCIOBHIX OCAJKOHAKOIUICHHS KapOTayKHbBIE
JaHHBIE MOT'YT BecTU ce0s mo-pazHomy. [loaTomy ObUIO MPUHATO pelieHre o0paTuThes K Oolee
CJIOKHBIM METOJaM ONpPEACICHUA TMMOPHUCTOCTH C TIOMOINBIO MPUMCHCHHSA COBOKYITHOCTH
KapoTakel, a WMEHHO HEHTPOHHOTO M IUIOTHOCTHOTO, TaK KaK BO BCEX CKBaKHUHAX
NPUCYTCTBOBAJIM TOJIEKO OHH.

Robert Desbrandes [9] mns pacdera MOPUCTOCTH MPEIIOKHUI UCIOIB30BATH (POPMYITY,

COCTOSIIIYIO U3 JIBYX OCHOBHBIX METO/IOB OMpE/IeNieHUsI KapoTaxka (MJIOTHOCTHON U HEUTPOHHBIN)
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U ¢ KOd(pUIHMEHTAMH TpPEUIOKeHHBIMU KommaHuen [llmromOepike B 3aBUCHMOCTH OT THIIA
npubopa.

_ AN + Bop
1 + yShr

I'ne:qy — HEMTPOHHAA MOPUCTOCTD, Pp — MJIOTHOCTHAA OPUCTOCTD, Sy = 1 — Sy

kodpurmenter 0=0.22, f=0.78, y=0.1 — mna npubopa tuma CNL; xoaddunmeHTs!
a=0.28, p=0.72, y=0.1 — myst mpudopa tura SNP.

Joseph R Hearst [7] rtaxxe mnpemnoxua (opMyiay, COCTOSIIYIHO W3 JIBYX METOOB
OTIpeieNIeHUs] TIOPUCTOCTH. JJaHHBIN METOJ] 3TO MPOCTO CPEIHEe 3HAYCHUE MEXAY TUIOTHOCTHON
1 HEUTPOHHOU TOPUCTOCTHIO.

@p + PN
Qaverage T

I'ne: ¢y — HEUTPOHHAsA NOPUCTOCTD, (Pp — INJIOTHOCTHAS HOPUCTOCTh

JlaHHBIE METOJBl XOPOIIM TEM, YTO KaKABIA M3 OSTHX KapoTaXKel YYUTHIBACT
JMTOJIOTHYECKUI COCTaB MOpoJ B pa3zpeze. COOTBETCTBEHHO KOTJIa MbI UCIIOJIb3YeM (DYHKIHIO B
KOTOPOH MPUCYTCTBYET 3TH KapOTaXH, TO MBI BBIJIEIISIEM JINTOJIOTHUECKHUE OCOOCHHOCTH IO BCEM
UCTIOJIb3YEMBIM METOJIaM.

WM xe Oblia mpesyiokeHa (opmysa, KOTOpash YUYUTBIBAET MHHEPAJOTHYECKUH COCTaB
HOPOJIbl KOTOPBIM MOKHO MOJTYYUTh IPU UCCIETOBAHUAX TOPOJIBI.
¢ = Qn1fi + On2fz + Onp@

['ne: @y1 ¥ @2~ HEWTPOHHAS OPUCTOCTE f1 U f>- PPAKIMOHHBIA COCTAB MOPOMBL, ) -
HEUTPOHHAs MOPUCTOCTH (pirronaa.

Taxke B maHHOW paboTe ObUIa TPHUHSITA TIIOMBITKA PACCYMTATH IMOPUCTOCTH YEpes3
CO3/[aHNE CHHTETHYECKOI KPUBOI, TAK KaK OBLIO YCTAHOBIIEHO, uto uiact FO;' nmeer xopomryio
KOPPEISAILUI0 MEXy JAHHBIMU K€PHA M MOPUCTOCTHIO PACCUUTAHHOM MO METOAY IIOTHOCTHOTO
KapoTaka, HO Ha JAaHHOM MECTOPOXKJIEHHUH UMEETCs] BCEr0 6 CKBAaXHH, IJIe MPOBOAMIICS JAaHHBINA
metoa. [ToaToMy It TOTO YTOOBI pacCYUTATh CHHTETHYECKYIO KPUBYIO IFIOTHOCTHOTO KapoTaka
OBLTO MPUHSTO PEIICHHE BOCIONB30BaThes Metoaukord H.3. 3amseBa omcanHoil B «MeTtoaunka
ABTOMATU3UPOBAHHON MHTEPIPETAIMH Te0(PU3NIECKUX HcCIeaoBaHni ckBaxxin» [10].

JlaHHas MeTOJMKa MOJpa3yMeBaeT, 4TO IOKa3aHUS HEUTPOHHOIO KapoTaka MOXKHO
npeoOpa3oBaTh B IMOKa3aHMs aKyCTHYECKOTO KapoTaXka, a IMOKa3aHUs KPUBOW aKyCTHYECKOTO
KapoTaka MOYKHO TTEPEBECTH B MOKa3aHMs INIOTHOCTHOTO MeToxa. [lepes TeM Kak MCIob30BaTh
JAHHYI0 METOJIMKY HYXHO NO0J00paTh Takue KOA(pGHUIMEHTHI kK M m uToOBl MOTydeHHas
CHHTETHYECKasi KpUBasi 0TOOpakaja MOBEJCHHE PEAIbHOM KPHBON aKyCTHMUYECKOTO KapoTaxa. A

JUISL TOTO 4YTOOBI NMPUMEHUTH JaHHBIE KOAPGUIMEHTHI B (opMmysie HEOOXOIWMO TIIATEIHHO
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BBIMIOJHUTH JINTOJIOTUYECKUE PACWICHEHUE pa3pe3a U JUIsl KaXKJIOTO THIMA MOPOAbI MOA00paTh
COOTBETCTBYIOIIUN KOA((UIIMEHT KOTOphI HanOojiee TOYHO OymeT OToOpakaTh MOBEICHUE
peaNbHOM KPUBOM.

ATp=-90-Ln10(NK-k)+m — ¢dopmyna mns mepeBoja W3 HEHTPOHHOTO KapoTaxa B
akyctuyeckuit, e k m m HopMmamusyromue koddduimentsl, NK- mokasaHus HEHTPOHHOTO
KapoTa)ka B YCJIOBHBIX €JMHHIIAX.

[Tocne Toro kak KO3(pQPHUIMEHTH MOJOOpaHbI a CHHTETHYECKash KpuBas OTOOpakaeT
IIOBEJICHUE PEaJbHOM KPUBOM TOIZAa MOKHO IPUCTYIIUTHh K CO3JaHHUIO0 CUHTETHYECKOW KPUBOU
IUIOTHOCTHOTO KapoTaka, Ui 3TOro Tpedyercst cuHTeThyeckas nmubo peanbHas kpusas AK. I'ne
omsATh npumeHsas ¢opmyny U kKosbduuuentsl [apnuepa-Kactanbs cooTBeTCTBYOIIEE
OTPENICTICHHOMY THUITY IMOPOJBI MPOU3BOAUTCA TMEPEBOJ M3 aKyCTHUYECKOW KPUBOM B KPHUBYIO
MJIOTHOCTHYIO.

Ppac= PtVshae — Popmyna 11 mepeBosa U3 aKyCTUKU B IUIOTHOCTHOM KapoTaxK, IIeE
p= aVIf + pr + ¢, Vp- CKOPOCTh TPOJIOJIBHBIX BOJH, Vshale- IBOWHON Pa3HOCTHBIN mapameTp,
a,b,c- ko3 durmentor ['aparepa-Kacranbs. J[aHHas METOANKA JOCTATOYHO XOPOIIO BOCCO3aET
KPUBYIO TUIOTHOCTHOTO KapoTaXka MPHU YCIOBUH, €CIU MPUCYTCTBYET aKyCTHUECKHUH KapoTaxK B
KaueCTBE TAJIOHA JIJII HOPMAIM3YIOMINX K0P (GUIIMEHTOB k 1 m Tak Kak OT HUX CHJIBHO 3aBUCUT
JlaJbHEMIIee MTOBEICHNE CUHTETUYECKOW KPUBOM, TAK)KE€ HYKHO I'€0JIOTHUYECKOE ONMCAHUE KEPHA
JUISl A€TAJIBHOTO JINTOJIOTMYECKOTO PAacUJIEHEHHsS OT KOTOPOrO TOXKE 3aBUCUT OKOHYATENIbHBIN
pesynbraT. K MHHYcamM naHHOW METOAMKH CJEIyeT OTHECTH OOJBIIYI0 TPYAOEMKOCTh MpHU
MOCTPOEHUHU JTUTOJIOTUUECKON KOJIOHKU U BBICOKUHM CyOBEKTHUBHBIN (hakTOp IpH padore.

IIporno3 mpoHHIAeMOCTH TIO JAaHHBIM T€O(PHU3NUYECKUX MCCICTOBAHUN CKBAKUH OBLIT
BBINIOJIHEH Ha OCHOBE HEJIIMHEMHOW 3aBUCUMOCTH MPOHUIIAEMOCTH OT MOPHUCTOCTH JIA IJIacTa
10,'. TIpu mporrose mpoHHmaeMoctd Mo AaHHeM [MIC HE06XOAMMO yYeCTh H3MEHUYHBOCTH
KO3 PUIIMEHTOB ypaBHEHWH B 3aBUCUMOCTH OT JIUTOTHIIA TOPOJ W  OOCTaHOBKH

OCaaAKOHaKOIIJIICHHA. HOBTOMY o0s3areNbHa nocjacaoBaTCiibHasd HMHTEPIIPETANA, KOTOpas

MMO3BOJIUT
° ONPEAETUTH JTUTONOTHIO MO KoMIuiekcy ['MC
L] yTO'—IHI/ITI) FpaHI/IHI)I J'II/ITO(l)aI_II/IaJ'[BHI)IX FpaHI/III
° ONPEAETUTH TOPUCTOCTD MOPOJT
° BBIOpaTh KOHKPETHBIE YPABHEHUS 3aBUCHIMOCTH TIPOHUIIAEMOCTH OT TOPUCTOCTH
° cZienaTh pacyeT MPOTHO3HOM ITPOHULIAEMOCTH

B cBoeii pabore MUrenbGepr C.C. «MHTepnperanus pe3yJbTaToB Teo(GU3NISCKUX

I/ICCJ'IG,I[OBaHI/Iﬁ CKBA)XXHH)» OIIMCAJl YTO ,HaHHBIfI MCTOJ IIPOTHO3UPOBaHUA IIPOHUIACMOCTH
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ABJIAETCS TPAAULIMOHHBIM, HO €r0 peajau3anus TOBOPUT O TOM, YTO M3-3a TOTO YTO IMPOUCXOIUT
nucriepcus Kod3((UIIMEHTOB YpaBHEHUI CBSA3M TO MPOTHO3HAsi KPHBas MPOHUIIAEMOCTH MOXKET
oTnpeneNnaTbesi ¢ Oonpmol morpemHocTeio. Ho mHOrma HaOmromaeTcst ITOCTATOYHO XOpOIas
KOppesilys MeXAy KepHOBBIMU AaHHbIMU U naHHeIMH ['MIC. Taxxe B mTeparype roBOpuTcs 0
JKCIIEPUMEHTAIBHBIX CTAaTUCTUYECKMX YPAaBHEHUN CBS3M TAaKUE KaKk  I[POHHULAEMOCTb U
HOpMUpOBaHHbIe 3HaueHUs anbpa [IC wim nBoiiHOW pasHocTHBIM mapamerp 'K, HO pabora
JIAHHBIX MECTOPOXKICHUI OrpaHuYeHa YaCTHBIMH MECTOpOXKIeHusMH [5,6,7,].

ITosTomy Oosee oOmme ypaBHEHUS A IPOTHO3MPOBAHUS IPOHULIAEMOCTH OBbLIN
OPEVIOKEHbl  3apyOeXHBIMH  CHEHMaJIMCTaMH M TpeOyloT  y4ecTb  OCTAaTOYHYIO

BOJIOHACBILIEHHOCTH NOopoa. K aTuM ypaBHeHussM oTHOCATCS: Tukesep, Tumyp u Koare.

. 25047

1. Tixier relation: k% =ﬂ;
Swi
2. Timur relation: &% =M,
Swi
3. Coates-Dunamoir relation: &% =3—O4O- p -~
w Swi
4, Coates relation: £*° =100-[1_?‘]A:
vi

I'ne Swi- octaTouHast BOJIOHACHIIIEHHOCTb, () - TOPUCTOCTh AP (HEKTUBHAS.

[IpOrHO3MPOBAHIE MPOHUIAEMOCTH Juisi ruiacta FOi® TPOBOAMIOCH C  TTOMOMIBO
HETPaJIMIMOHHOTO METO/la, & HWMEHHO C TNPUMEHEHUEM THIPaBIMYECKUX €IUHMI] TOTOKa,
OpPUMEHEHHE JaHHOTO MeTo/a OOYCIOBICHO BBICOKOM HEOJAHOPOAHOCTBIO KOJUIEKTOPCKUX
CBOWCTB. B CBsI3M C MOMBITKAMHU PacCYUTATh MPOHUIIAEMOCTh TPAIUIIMOHHBIM METOJIOM TO €CTh
UCTIONB3YS 3aBHCUMOCTB TOPUCTOCTH-TIPOHUIIAEMOCTh HE OKa3aJMCh YCHEITHBIMH YTO XOPOIIO
BUAHO Ha pucyHke (3.6.2.2). Jlns Toro 4toObl pemuTh JaHHYIO MpoOieMy i AajbHEeHIIero
IPOTHO3a MPOHUIIAEMOCTH OblIIa UCII0JIb30BaHA METOAMKA THAPABINYECKUX €TUHMI] TOTOKA.

Jauuernii meton aeranpHo onmcanun SPE 63254 Stephen A. Holditch, SPE 30158,
Maghsood Abbaszadeh u SPE 69458, Porras, J.C., Campos, O. [11,12,13]. B cBoux
UCCIICIOBAaHUAX OHHU BBLICISIOT U KIACCU(PHUIMPYIOT MOPOABI ¢ OJU3KMMHU XapaKTePHUCTUKAMU
IIOPOBOTO TMPOCTPAHCTBA, TO €CTh NPEAINOJIATaloT CYIIECTBOBAHUE HECKOJIBKMX XapaKTEPHBIX
TUTIOB TTOPOJIBI, KOTOpPhIe OBUTH C(HOPMHPOBAHBI B MOXOXKHUX CEAMMEHTAIIMOHHBIX YCIOBUSAX U
uMeroIre Ou3Kue PU3NKO-XUMUIECKHE CBOWCTBA U TEOMETPHIO TTOP.

I'uapaBnuueckas €IMHUIIA KOJUIEKTOpA ONpeneNsercss Kak <«IIpeJCTaBUTENbHBIN
AIIEMEHTApHBII 00BEM MOPOJAbI, BHYTPH KOTOPOTO T€OJIOTHYECKHEe M TMeTpopu3ndecKue

CBOﬁCTBa, BJIMAIOIIHUE HAa TCUCHUC XUIKOCTH, B3aMMHO COINIAaCOBAHBI U MPEACKA3YEMO OTIMYHBI
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OT CBOHMCTB apyrux mopoa» [14]. OcHOBHBIC 3a7a4yM, KOTOPbIC BBIMOJIHSIOT THIPABINYCCKUC
CAUHUIIBI ITOTOKA 3TO:

o Kiaccudukarust mopos mo TUIam, CBI3aHHbIC M0 METPOMU3NIESCKUM MapaMeTpaM
N OKCIICPUMCHTAJIbHBIMU U3MCPCHUAMUN HA KCPHE.

. [Tporno3upoBaHue THMA KOJJIEKTOpA IO JaHHBIM T'€O(PU3NIECKUX HCCICOBAHUI
B CKBO)KMHAX e HET 0TOOpa KepHa.

Teopwust MeTOZIa OCHOBaHA JOMYIICHUH, YTO TIOPUCTas Cpe/ia PE/ICTaBICHA B BUIC MyYKa
KalUIIPOB OJ1aroapsi €My MOYKHO MOJYYHUTh TEOPETHUCCKOE BBIPAKECHUE TPOHUIIAEMOCTH IS

MOJIEJIM HJICATBHOTO TPyHTa coueTas B ceOe ypaBHenue Jlapcu u [lyazens.

ract

k= %\;ﬁ

JlaHHO€ OTHOLIEHHE IIOKa3bIBA€T, YTO MapaMeTp MPONOPLHUOHAIBHOCTH MEKIY
IIOPUCTOCTBIO U NPOHUIIAEMOCTBIO 3aBUCUT OT IOPOBOIO IIPOCTPAHCTBA & UMEHHO PAIUyCOM U
dopmoii. 3arem Koszenn m KapmeH BbIBenM MOIM(HUIMPOBAHHOE OTHOILICHHE ISl peabHON
IIOPUCTON CpEeIbl, I 3TOr0 OHM HMCIOJIB30BAIM TMAPABIMYECKUNW PAINyC IIOP BBIPAKEHHBIN
yepe3 yAeIbHYI0 IOBEPXHOCTh HOP U KO3 PUIIMEHT U3BUIMCTOCTH KaHAJIOB.

. i

L — Fe
—

(1 —,)2 F,128

2
qu

B nanHOM ypaBHeHuMM KOHCTaHTa KoO3€HH SBJsUIaCh OCHOBHBIM OTIpaHUYEHHUEM IS
IIPOrHO3MPOBAHUS MIPOHUILIAEMOCTH, TaK KaK €€ 3HAYEeHHs ObUIM HEU3BECTHBI JJII KOHKPETHBIX
MIOPOJ ¥ BEJIMYHMHA YAEJIBHON ITOBEPXHOCTU HE YUNUTHIBAJIACh B ’TOM KOHCTAHTE.

Jnis ob6xoga 3TOr0 OrpaHUYEHHUs, B KauyecTBE ajbTEPHATHUBBI BBICTYNAET WHAWKATOP
THJIPaBIMYECKOro TUNa KoyiekTopa FZI, xoTopelii BKIO4aeT B ceOs OCHOBHBIE MapaMeTphl
MIOPOBOT'O MPOCTPAHCTBA U SIBJISETCS IVIABHOM XapaKTEpUCTUKOM Kiaccupukanuu nopoj. Takxe
BCIIOMOTaTEJIbHBIM KOMIIOHEHTOM SIBIISIETCS MHJIEKC KauecTBa KOJUIEKTOPA.

Knaccuukanuss THUMOB KOJJIEKTOpa IO KEpHY OCYIIECTBISETCS C  IOMOIIBIO
rpadu4ecKrux U aHATUTUYECKHX METO/I0B

. I'padpuyecknii ananu3 rpadpmkoB (3aBucumocts RQI M HOpManM30BaHHOM
HOPHUCTOCTH) 37€Ch MOTYT OBITH BBISBICHBI I'PYMITI 00pa3loB ¢ MOXO0XXUMH CBOWCTBaMH, HO
OBIBAaET UTO HAa TAaKUX I'paduKax CI0KHO BBIIEIUTH OT/IEIBHO IPYIIIbI KOJIJIEKTOPOB.

. I'paduyecknii aHa M3 rUCTOrPAMMBI BBIJIEISAET OTACIbHBIE CAVHUIBI IIOTOKA,
Tak kak FZI umeer nmorHopmanbsHOe pacnpeneneHue. 1o ocm HMKC BbIIENsSETCS HEKOTOPOE
KOJIMYECTBO HOPMAJIbHBIX PACIPEICIICHUN C XapaKTepHBIM CPEJHUM 3HA4CHHEM, KOTOPOE
COOTBETCTBYET TMAPABINYECKUM €IMHUIIAM, ObIBAIOT CIIy4au HAJOXKEHUS 3TUX PACHpeesCHHH,

YTO HE IO3BOJISICT TOYHO OICHUTH pa3jICIICHHC.
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. I'padguyecknii aHaIU3 HAKOIJICHHOM (DyHKIIMM BEPOATHOCTH. J[aHHBIN METOL
HauOoJiee MPEeaIOYTUTENIEH, TaK Kak rpaduk mnoaydaercs Oojiee INaJAKMM M YMEHbLIAETCS
pa3bpoc manHbpix. Ha Takux rpadukax m ocu MKC HOpPMajbHOE paclpejeieHue odpasyer
TUIMYHYIO MPSMYIO JMHUIO U HA JAHHOM rpaduke MOKHO YBEPEHHO BBIICIATH THAPABINYECKHE
€VHULIBI.

. MoaupuuupoBanublii rpagpuk JlopeHua xapakrepusyercs paclpenesieHHEM
IPOBOJUMOCTH BHYTPU 0OBeMa MopoAbl. s 3TOro CTpOMTCS OTHOIIEHUE (WIBTPALUOHHON
XapaKTEPUCTUKU KOJUIEKTOPA OT €MKOCTHOM XapaKTepUCTHKU Kojulektopa. Ilo cytu naHHbIN
rpaduK SBISETCS aHAJIOTOM CKBXHHHOTO pacxoJoMepa, TIJleé MecTa Iepernda KpUBOM
XapaKTEePU3YIOT IPAHMIIBI TUAPABINYECKUX €IUHULL.

° Kiacrepublii aHaauM3 aHAIUTHUYECKUW CHOCOO BBIICICHUS €IUHUIL, TJIE
UCIIOJIb3YETCSl HEepapXU4ecKuil Meronx BblaeneHuss Bapna, mpu KoTtopom Bce 00paslibl
00BEIMHSAIOTCS B TPYIIIBI 0 TEX MOP, OKA HE JIOCTUTHETCS JKeJIaTeNIbHOE YHCIIO KIIaCTepPOB.

. AHa/IM3 3aBHCHMOCTEH KANWUISPHOIO [JAaBJEHHS C IIOMOLIBIO METoAa
Bunnenna knaccuduuupyer mnopoay HMCXoIsd M3 paauyca Iop, cooTBercTByromied 35%
HACBILIEHHOCTH  HecMauuBarolied  (asbpl, KoTopass SBISETCd 3HAKOM  KpYHMHEHIIMX
B3aUMOCBSI3aHHBIX I10D.

. JlerajibHOE ONMCAaHUE M TEKCTYPHBIH AaHAJIM3 KepHA [OINOJHAET BCHO
KJIACCU(UKALMIO THAPABIMYECKUX €IMHHUI[ MOTOKAa CEJIEMEHTOJIOTMYECKUM U Te0JIOTUYECKUM
CMBICJIOM.

. Muxpogororpapuyeckuii aHaJIU3 KePHAa MO3BOJIAECT BBIIEIUTH IPYIIIBI UCOIS
U3 pa3Mepa 3€peH, UX TUIIA U COAEPKAHUIO TJIMHUCTOIO LIEMEHTA.

Hcnonp30BaHre HECKONBKUX U3 3TUX METOJOB JACT BBICOKYHO BEPOSTHOCTH BBIICICHUS
BEPHOT'0 KOJIMYECTBA €IMHUI] [IOTOKA.

[Tocne ompezneneHus 4uciaa TUAPABINYECKUX €IUHUIL ITOTOKA U UX CPEIHUE 3HAYECHHUS
FZI To BcTaer Bompoc O HEOOXOIUMOCTH paclpelesieHUs] UX B KaXKAOH CKBaXWHE, /e He
uMeeTcsi BbIHOca KepHa. [ »Toro Heobxoaumo HaWTu cBsi3b Mexay FZI u moxazaHusMu
noctynHbix MetonoB [MC B wmHTEpecyromeM Ha ¢ wuHTepBaie. Haumbonee dwacto st
MpeACKa3aHus NMPOHUIAeMOCTH NpuMeHsAroTcs kapotaxu ['K m [IC oHM uMmeroT Hammydnryro
KOppEeJSLMI0 MKy 3HaueHusAMU FZI, B TO BpeMs OCTalIbHbIE KapOTaXXU UMEKOT KOPPENSLUIO
XYyKe.

Jlns mporHo3a tuna kosuiektopa no I'MC uenonw3yroTcs pasivdHble CTATHCTHYECKUE
METOABI, Cpelu KOTOPbIX Haubojiee pacnpoCTPaHEHbI: MHOXECTBEHHAs perpeccus, OLEHKa

YCIIOBHOU BEPOSITHOCTH 110 TeopeMe baiieca 1 HEHPOHHBIE CETH.
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Jlnst onpenieneHust BOJOHACHIIEHHOCTH ObLI BBIOpaH MOJXOJ, onucaHHbIM B JlaThioBa
M.T". «llpakTndyeckoe pyKOBOACTBO 110 HHTEPIPETALUHU AUTPAMM reo(hr3nIecKrX UCCIeT0BaHUN
CKBaXXHH». ONMUCHIBAIOT, YTO BOJJOHACBHIIICHHOCTh B OTJIMYHME OT HedTe J100 ra30HACHIIIEHHOCTH
ABJsieTCd HauOoJiee CIOXKHBIM JUIsl ONpEAETeHUs, TaK KaK BOAA MOXET ObITh B pa3iIM4YHBIX
dopmax, Takux Kak cBsizaHas JuOp mojBmxkHas. CBsizaHass BoAa oOpaszyercs B IOpax 3a cueT
MIOBEPXHOCTHO - MOJIEKYJISIPHBIX M KalWUIIPHBIX CHUJ M B YHUCTBIX HETJIMHUCTBIX CIIOSIX €€
COZIepKaHME MHHMMAJIBHO, B TO BPEMs KaK B TIIMHUCTBIX IOPOJAX €€ COJEp:KaHUE HAMHOIO
yBenuuuBaeTcs. Ee omnpeneneHue sBIsETCS NEPBOCTENIEHHBIM, Tak Kak oObeM 3amacoB YB
HAMPsAMYIO 3aBHCUT OT 3TOM BennuuHbI (1-Sw) [6].

Bo10oHaCBIIIEHHOCTD I YUCTBIX HETJIMHUCTBIX NIECYAHUKOB OIPEIEIAETCS ¢ MOMOILBIO
dopmynbl Apum-JlaxHoBa, sl pacuera 1Mo (GOpMYyNe IODKHBI OBITh M3BECTHBI CIEIYIOIINE

napaMmeTphl:

Archi model: wz“/aRW
chi mode S PR,

YaennHOE QJICKTPHUUYCCKOC COIIPOTUBJICHUC I1JIaCTa

O¢ddexTuBHAS TOPUCTOCTH
J ConpoTuBIIeHHE TUIACTOBOM BOIBI
. Koadpunmentst Apun a.m.n

Taxxe CYHICCTBYIOT U APYIru€ MoACiu I OIPCACIICHUA BOAOHACBIICHHOCTH:

Simandoux model: 1

2 m
Indonesian model: gy 3RW|[_Va | [V | , 49
a-Rt-Rw

Poupon model: SWen a.( 1 _Vsh).( Rw J
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1. OBIIMUE CBEAEHHUA O MECTOPOXIEHHNUN

B aaMuHHCTpaTHBHOM OTHOIIEHHU MECTOPOXACHHUE, HAXOIWUTCS B IOKHOM 4YacTH
Tomckoli obmactu Ha Tepputopuu IlapaGenbckoro paiiona (puc.l.l). BrmxkaitmmM KpymHBIM
HaceJIEHHbIM IYHKTOM sBiserca ceno IlynumHo, pacnosnokeHHoe B 35KM  ceBepHee
MeCTOpOXKAeHHs Ha peke Uy3HK, KOTOpoe HUMEET adporopT, MpHyai, Mo4YTy, OOJbHUILY, LIKOIY U
neco3aBod. B 5 kKM K BOCTOKY OT Hero Haxomutca ropoa Kenposeiid. Paccrosinue ot
MECTOPOXKIACHHSI 10 00JIACTHOTO IIeHTpa — ropoaa Tomcka — okoio 340 kM.

TT1011a /16 JTHIEH3HOHHOTO YYaCTKa COCTaBIsIeT okono 484 km?. Ha BOCTOKe 1 Ha fore LY.
rpannyuT ¢ ComoBckuM 1.y. Ha ceBepe — ¢ CeBepo-IlynuHCKUM JUIIEH3UOHHBIM Y4aCTKOM, B
npeenax KOTOPOro pacIulokKeHbl TpU HePTerazoKOHACHCATHBIX MecTopoxkaeHus: KammHoBoe,
Cesepo-KanunoBoe u Hmxnee-Tabaranckoe. Cesepo-Ilynunckuil yuactok npunamiexutr OAO
«Tomckuedts» (Pocmedts). Ha 3amame yuacrok rpanmuut c¢  HOxHo-ITynuHCcKIM
JUICH3UOHHBIM YUYaCTKOM. 3alie)k MECTOPOXKICHHMSI Ha BOCTOKE YaCTUYHO BBIXOIAT Ha
tepputoputo CoMoBcKoro ydactka. JluieHsueil Ha mpaBo mosib3oBaHus HeapamMu COMOBCKOTO
y4acTKa C IeNbI0 Te0JOrHYeCKOro M3ydeHHus, pa3Belkd U Jo00bau YB ChIpbsi BlajeeT Takke
OAO «Tomckraznpomy.

[To TeppuTopun yuactka nporekaer peka Kazanka u ee nputoku. Pexa Kazanka Bnagaer
B peky Uy3uK, BJOJIb KOTOPOH MPOXOJUT IPYHTOBAS Jlopora B cTopony cena ITynuno.

TpancnopTupoBka TIpy30B aBTOMOOMJIBHBIM  TPAHCHOPTOM  OCYIIECTBISIETCS IO
TPYHTOBBIM JoporaM. TpaHcrmopT rpy3oB u3 r.Tomcka MPOWU3BOJIUTCS OO PAOHHOTO IEHTpa
r.bakuap mo nmopore ¢ acganbTOBBIM MOKpBITHEM, Jajiee 10 . KeHra mo rpyHTOBOM Jopore.
JBmxenue ot 1. Kenra g0 r. Keaposblil o rpyHTOBO# 10pore BO3MO>KHO TOJIBKO B CYX0€ BpeMsI
rojia u 3uMoi. IlepeBo3ka rpy30B aBUaIMOHHBIM TPAHCTIOPTOM BBITTOJIHSAETCSI KPYTJIBIHA IO/,

DnekTpocHabkeHue paiiona ocymectsisiercs Kamunosoit JIDI, naxonsmeiics B 50 km
Ha ceBepo-3amajg oT MectopoxaeHus. K ceBepo-3zanaay B 50 KM OT MECTOPOXACHUS MPOXOIUT
BEJOMCTBEHHBIH He(TenpoBOJ M K CEBEPO-BOCTOKY B 220 KM  MarucTpajbHbINA
HedTerazonposoa. B mae 2009 r. 3amymen HedTenpoBoa coobmeHnem CeBepo-OcTaHMHCKOE
HM - Jlyrunenkoe HI'KM» npotsxenHocTsro 120.6 kM. B Hacrosmiee BpeMsi OCyLIECTBIISIETCS
CTPOUTEIHCTBO Ta30MPOBOIA, KOTOpoe OyaeT 3aBepiieHo K koHIy 2011 roxa.

B cootBerctBUM co cxemol (usnko-reorpaduyeckoro paiioHMpoBaHMs 3amaaHON
Cubupu TeppUTOpUs paccCMaTPUBAEMOIO JUIIEH3MOHHOIO YYacTKa pacIojio’keHa B Ipeenax
Bacroranckoil mpoBHHIIMM, 3aHUMAIOIEH 3HAUYUTENbHYIO YacTh OOb-VPTHILICKOrO MeXAypeubs,
U OTHOCHUTCSI K 30HE NMpEeuMyLIeCTBeHHO Ta&xHoro nanamadTa. [lo cymectByromemy Qpu3nKo-

reorpauueckoMy palloOHHpOBaHMIO B mpeaenax TomMckoil oOnacTu BBIACHSIOT TPU
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nanamadTHbIE 30HbI, U3 KOTOPBIX paccMaTpuBaeMasi IJIoU[aib OTHOCUTCS K F03KHOM mepexoqHon
30HE€.

B oporpaduyeckom oTHOUIEHHH pailoH paboT mpeAcTaBisieT co0O0i MIOCKYIO U MOJIOTO-
XOJIMUCTYI0 PpaBHUHY, IOYTH TIOJHOCTHIO IOKPBHITYIO JIECOM, YacTh IUIOLIAAM 3aHHUMAIOT
HEMPOXOoAUMbIe 00JI0Ta. AOCOTIOTHBIE OTMETKH pelibeda U3MEHSITCS oT +94 mo +144 m/c
YMEHBUIEHUEM K pyciaM M mnoiMam pek. 3aneceHHocTh coctaBisieT 50-70%. CruiomHsbie
JIECHBIE MAacCCHUBBI IPEUMYIIIECTBEHHO XBONHBIX MOPOJ (€Jb, KEApP, COCHA), a BOJOPA3CIIbHbIE
MPOCTPAHCTBA 3a00JI0YEHBI M TMOKPBITHI PACTUTENIBHOCTHIO U JIUCTBEHHBIM peakosnecbeM. U3
YKUBOTHBIX BCTPEUAIOTCsl OYpHhIil MelIBelb, BOJIK, B PEAKOJIECHhE - 3allIbl, B JIecax - OCNKU

I'unporpaduyeckas ceTh npeacTapieHa pekoil Yy3uk, mpaBbIM MPUTOKOM KOTOPOH
sBisieTcst peka Kazanka, oOpa3syromasicst B pe3yiabTaTe causHus pek bonpmas n Manas
Kazanka. Pexu sBIsIIOTCSI paBHUHHBIMU CO CLIOKOMHBIM Te€4eHHEM (CKOpocTh Teuenus 0.4-
0.6M/cex) u u3BUIUCTHIM ("Onyxaaromum" o paBauHe) pyciom. Lllupuna pek cocraBiser
nopsika 5—7 M, ykioH nopsiaka 70 cm Ha 1 kM. OCHOBHOM MCTOYHUK MUTAHUS PEK -
aTMoc(epHbIe 0caaKku U OOJIOTHBIE BOJIBI, KOTOPBIE COCTABIAIOT 0K0JIO 90% TroI0BOTO CTOKA.

Knumar paiioHa KOHTUHEHTAJIbHBIM C CYpOBOM MPOIOKHUTEIBHON 3UMON M KOPOTKUM
CpPaBHUTEJIBHO JKapKUM JieToM. Temmeparypa kosedieTcs oT Munyc 45-50 OC 3umoit 10 mmoc
35 °C nerom. Cpennsis Temreparypa Bo3lyxa B 3UMHHN Tiepro| cocTaiseT —20 °C, BecHoit —
8°C, nerom +15 °C, ocensio +8 °C. [Ipeobnanatoiiee HampaBiaeHUE BETPOB JIETOM IOTO-
3amajgHoe, 3UMOil — ceBepo-BocTouHoe. CpeqHsas CKOpocTh BeTpa cocraBiseT 1.6-3.2 m/cek,
uHorna gocturas 20m/cex.

BricoTta cHeXHOro MOKpoBa 3WMOM B TOHWXEHUSX penbeda mgocturaer 1,5 M, Ha
Bogopazzenax 0.5-0.6 M. CHexXHbIN OKPOB MOSABIIAETCS B OKTSOpE U COXpaHsAeTcs 10 Hayana
Mas. [IpomOmKUTENBHOCTD CYIIECTBOBAHUS YCTOMYMBOIO CHEXHOTO IIOKPOBAa OIPENENSIET
CPOKM HCIIOJIb30BaHMUS «3UMHHUKOB». ['TyOMHa mpomeps3aHust rpyHTa coctaBiser 1,8-2M u
Oonee, Ha 3a00JI0YEHHBIX yJacTKax — He npesbiaeT 0.4m.

CpennerogoBoe konuuecTBO ocaakoB cocraBiageT 400-500 mm. OcHOBHasg 4acThb
ocanakoB (10 90%) BbINIAAAET B MEPUOJI C arlpelisd 1Mo OKTAOpk, Jale Bcero B Buae noxaeil. Ilo
KOJIMYECTBY OCAJIKOB PallOH MECTOPOXKACHUS OTHOCUTCS K 30HE M30BITOYHOI'O YBIIAXKHEHHS.
YpOBEeHb TPYHTOBBIX BOJ, MPUYPOUYCHHBIX K MEeCKaM—IUIbIBYHAM, 3aieraer Ha riyomne 2—20

METpPOB.
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Puc. 1.1. O030phas kapra

YcioBHble 0003HAYEHUS: | - MATHCTPAIBHEIE TPYGONPOBOALL; 2 - HeITAHLIE MECTOPOIKICHIS,
3- Ta30KOHACHCATHBIC MECTOPOXKICHHA, 4- HEqJTEI"H]UBhIE MCCTOPOKACHHS

Pucynok 1.1- O030pHas kapTa MECTOPOKACHUS

2. TEOJJOTHMYECKOE CTPOEHHUE MECTOPOXJIAEHUSA

MecTopokaeHre pacrhojoKEHO B  FOTO-BOCTOYHOM dacTtu  3amagHo-Cubupckoii
He(TEra3oHOCHOW TPOBUHIMU B mpeaenax IlyauHckoro HedTErasoHOCHOro paiioHa
Bactroranckoii HI'O (puc. 2.1). Dtaxk ycTaHOBIEHHON HE(PTETa30HOCHOCTH MECTOPOXKICHUS
CBSI3aH C BEPXHEIOPCKUMH U C BEpXHEH YaCThIO CPEAHEIOPCKUX TEPPUTCHHBIX OTIOKEHUM B
uHTepBaie riayoun -2280 — 2470m, uro xapaktepHo aist Bactoranckoit HI'O [17].

[Inomane MECTOPOXKACHUS XapaKTEPU3YETCs CpPABHUTEIBHO BBICOKON  CTENEHbBIO
W3YyYEHHOCTH B MHTEpBAJIE BEPXHE- W CPEIHCIOPCKUX OTJIOXKEeHHH. K MOMEHTY BBINOTHEHUS
JaHHOW pPabOoThl Ha TIUIOMIAAM YydYacTKa mpoOypeHa 61 CckBakuHA, BKIIOYas TOHUCKOBO-
pa3BeIOYHBIE U AKCIUTyaTallMOHHBIE CKBaXUHBI, 0K0JI0 20% IIoMAaaN JIMIEH3UOHHOTO y4acTKa
MOKPBITO JIeTalbHBIMU celicMudeckumu uccienoBanussMu MOI'T 3D, cpeassisi mI0THOCTB
ceficMuuecknx mpoduned 2D, MOKphIBAIOMIMX TJIOMIAAL, MPEBHIMIAeT 2 mor. KM Ha | kM2,
Hawnboiee n3yueHHBIMU IO CKBaKUHHBIM JaHHBIM SIBJISIFOTCS TIJIACTHI BACIOTAHCKOW CBHUTHI 10 u
10/%, KOTOpbI€ BBEACHBI B OIBITHO-MPOMBIILIEHHYIO SKCIUTyaTaluioo. B MeHblIel creneHu
W3Yy4YeH IUIacT 10,>* BacoraHcko# CBUTBI, a ILIACTHI TIOMEHCKOH cBUTHI 103 1 104, BCKPBIThIE

CAWHUYHBIMH CKBaXXWHAMH, OCTAOTCA HAMMCHEEC MCCICIOBAHHBIMH HM3 BCEr0 MPOAYKTHBHOIO

paspesa.
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BANAIHO-CHEHPCKAA
HE®TEIAB0HOCHAA
A

COOPO HxwnEds<z

Pucynok 2.1- 3anaano-Cubupckoit HepTera3oHOoCHOH npoBuHIHH [16]

2.1 CTPATUT'PA®USA

B crparurpaduueckoM OTHOLICHHHM pa3pe3 MECTOPOKIACHHUS TMPEACTaBIeH IeCYaHo-
TIMHUCTBIMA ~ OTJIOKCHHUSIMH ~ ME€3030MCKO-KaifHO30MCKOTO  0CaJ0YHOTO yexjga, KOTOpbIe
MOJICTUIIAIOTCSL  MeTaMOp(U30BAHHBIMH MOPOJAMH IaJ€030MCKOro CKIaadaToro (hyHaaMeHrTa.
Otnoxenust mnaTGOpMEHHOTO uexJia B TMpeleinax paccMaTpuBaeMoW IUIOMIAAXd O
BEPXHEIOPCKUX MOPOJ BKIIOUHMTENIBHO BCKPBITHI BCeMM CKBakuHamu. [loponbl moropckoro
¢dbyHIaMeHTa Ha Iiouaau padoT BCKPBITHI PSIIOM pa3Bel0UYHbBIX CKBAXKHH.

HNowpckue oopasoBanus (PZ)

[Topo/ibl Maneo30iCKOro OCHOBAHMS BCKPBITHI Ha TEPPUTOPUH MECTOPOKACHUS BOCEMbIO
CKBakMHaMU. KpoBJs OTIOXKEHHI Maneo30HCKOro BO3pacTa BBIJEICHA B MHTEpBaje TIyOWH -
2542 m—2780 m

B onHOI M3 CKBaXXMH JOIOPCKUE OTIOXKEHMS NPEJICTABIEHbI I'PEH3EHU3NPOBAHHBIMU-
3elIeHO-CEePhIMU TOP(UPOBHUIHBIMY TOPOJAMH, TPEIIMHOBATHIMU, C KAIBIIUTOBBIM 3aTIOJTHEHUEM,
BBIIIIE OTMEYAETCSl KOpa BBIBETPUBAHHUSI XJIOPUT-CUAECPUTOBOTO TUIIA MOIIHOCTBIO MMPUMEPHO 3-5
MeTpoB. B apyroil  CKBaXXMHE ~ JOIOPCKMM  KOMIUIEKC  CJIOXKEH  BBIBETPEIIBIMU
MeTaMOp(GU30BaHHBIMHM apTrUJUIMTaMH, ajJeBpOMTaMHu, TydornecyaHukamMu. BepxHss yacThb

dynaameHTa, paspylieHHas M CHJIBHO M3MEHEHHAas, BblJelieHa B KOpYy BbiBeTpuBaHMsi. Kopa
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BBIBETPUBAHUS  TPEACTaBI€HAa  MHTEHCHMBHO  BBIBETPENbIMH,  MeTaMOp(pHU30BaHHBIMU
00JIOMOYHBIMU IIOPOJIAMH MOIIHOCTBIO ToOpsiika 15 merpoB. Jloropckue o0pa3oBaHHs, IO
ONMCAHUIO KEpHA, MPEACTABICHbl IUIOTHOW TEMHO-CEPOM IOPOAON, TPEUIMHOBATOW C
KaJIbLUTOBBIM 3amnojgHeHUEeM. OTIIOKEHUs NPEACTaBIEHBbl TOJILEH, CIOKEHHOW TITIMHUCTBIMU
CJIaHLIaMH, OKPEMHEHHBIMM, CHJIBHO TPEIIMHOBATBIMHU, XJIOPUTU3UPOBAHHBIMH, HEPABHOMEDPHO
YIJIMCTBIMU U C IATHAMH BO3MOXKHOM OMTYMHHHU3ALUH, C IPOCIOSIMA TEMHO-CEPhIX N3BECTHIKOB
tonmuuon 10 0,5 M. B 1mienom nopoja TpemmHoBaras ¢ KaJbLIMTOBBIM 3aMOJIHEHUEM, BO3PACT
BCKPBITBIX TOJIL [0 KOpajjaM, MIIAHKaM, OpaxvomoiaM, TEHTAKylIHJaM OIpeleNnaTcs Kak
HIDKHEeIeBOHCKHM (cormacHo 3akimtoueHuro CHUUITuMC, 1989r). B ckBaxkuHe HOHOpCKHE
NOpPOJBl  TIPEACTABICHBI  NCePUTOBBIMH  Typamu,  YMEpEHHO-IIEJIOYHOTO,  CPETHEro,
AHJIE3UTOBOTO COCTaBa, MEJIKO M HEMOBCEMECTHO MOPUCTHIMH, Ty(hOaTEeBPUTAMHU C PACCETHHBIM
YIIEPOAUCTBIM ~ BELIECTBOM, aprWJIMTAMM  KPEMHHUCTO-XJIOPUT-KAOJIUHUTU3UPOBAHHBIMH,
TypamMu ncepUTO-ICaMMHUTOBBIMU  BBICOKONOPUCTBIMU. Bce mopoabl pa3OUThl  CepusiMU
KapOOHATHBIX TPOKUWIKOB CHICPUTOBOTO COCTaBa. BepxXHss 4acTh IOIOPCKUX 0Opa3oBaHUi
IpEJICTaBlICHa  METaCOMATUTAaMU  KpPEeMHHUCTO-THIpocaroaucTbiMu.  [lopoasl  maneozos
IIPEJICTABJICHbl IIEPECIauBAHUEM JOJOMHUTAa W3BECTKOBHUCTOIO, KPEIKOrO0 C TIJIMHUCTBIMU
cnaHnaMu. OTmedaroTcs 3€pKajla CKOJIBKEHUS W COJEP)KaHUWE OpPraHMYECKUX OCTaTKOB Ha
KOHTaKkTax mnopoxa. Hmke 3aseraer M3BECTHSAK CEpPBIM, CKPBITOKPUCTAIIMYECKUN, IJIOTHBIM,
KPEIKUH, TPEINHOBATHIM.

BckpbiTas CkBaKMHAMM MOLIHOCTbh MaJIe030MCKUX OOpa30BaHUM COCTaBIISET IEpBbIE
JECSITKU METPOB.

B cootBercTBUM ¢ «PemieHnsMH MEKBEJOMCTBEHHOI'O COBEIAHUS MO0 PACCMOTPEHUIO U
NPUHITUIO PETMOHAIBHOW CTpaTUrpaduyeckoil cxXeMbl Malie030MCcKuX 0O0pa3oBaHMN 3amajHo-
Cubupckoil paBHUHBI) TEPPUTOPHUS MECTOPOXKAECHUS OTHOCATCA K HioposibCckoMy CTpyKTYpHO-
¢daumanpHOMy paiiony ¢arnuansHOi Merasonsl Il, nMeromeil cyoOMepuanoHaIbHOE pa3BUTHE B
npenenax 3anagHoid Cubupu. B nenom i Mera3oHsl XapakTepHbl MEIKOBOJIHbIE KapOOHATHO-
TEPPUTEHHBIE OTJIOXKEHHS MaJe0305, OTINUYUTEIbHON YePTON KOTOPBIX SIBIIETCS PUPOTeHHOCTh
u3BecTHsKOB [ 18]. O6macTh maneo3oiickux 0Opa3oBaHUil B pailOHE MECTOPOKICHUSI OTHOCUTCS K
oOcraHoBKaM 3apudoBoro Oacceiina [19].

OTnoxenust 1oropckoro ¢yHIaMeHTa U 3ajeralpllue Ha HUX ME3030MCKUE OTIOXKEHHS
0CaJIOYHOT0 YeXJia pa3ziesieHbl 3HAYUTENIbHBIM MepepblBOM. B TeueHue IIUTENbHOrO nepuoja

Spo3un (bOpMI/IpOBa.HI/ICB KOPBI BBIBETPUBAHUS, OTMCUYCHHBIC 110 KCPHY B CKBAXKUHAX.
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Me3o3oiickas rpynna (MZ)

KOpckas cucrema

Ha oTnoxeHHMsx maneo30WCKOro cKiaamgdaroro (QyHIaMeHTa C  YIJIOBBIM U
cTpaTturpaUyecKuM HECOTJacHeM 3aJieraloT OTJOXKEHUs ropckoi cucteMbl. Cucrema
MIPEACTABIICHA TPEMs OTJAEJNaMU: HUKHUM, CPEIHUM U BepXHUM. HWKHMI M cpeaHuil OTaensl
COCTaBJISIIOT TEPPUTECHHBIE MOPOABI YPMAHCKOM, TOI'YpPCKOM, CaJlaTCKOM CBHUT, YTO XapaKTEPHO
i HIoponbCKOTo CTpyKTYpHO-(halmaibHOro pailoHa, a TakKe KOHTHHEHTAJIbHBIC OTIIOKCHHS
TIOMEHCKOM CBUTBHL. OTJIOXKEHHsS BEPXHEr0o OTAENAa MPEACTABICHbl KOHTUHEHTAJIbHBIMH,
MEPEXOIHBIMH, TNPUOPESKHOMOPCKHUMH M 0ojiee TIyOOKOBOAHBIMU MMOPOJAMH BaCIOTaHCKOM,
FEOpPrUeBCKO U OaXKeHOBCKOM CBUT. Ha MOJIHYIO MOIIHOCTH OTJIOKEHHUS FOPCKON CHCTEMBbI
BCKPBITHI BOCEMbIO CKBa)KMHAMH MECTOPOKICHUS.

HuxHuil U cpeHuil 0Tae bl

['panninia Mexay nopojJaMu HMKHETO U CPEAHETO OTAEIIOB B CKBAKMHAX MECTOPOXKICHHS
JIOCTOBEPHO He YycTaHoBieHa. [lpeamomaraercss HamuuMe OTJIOKEHUN HIDKHEH IOpBl B
CKBA)KMHAX, BCKPBHIBIIMX HAMOOJIBIIYIO TOJIIIUHY FOPCKOTO MHTEpBaa.

OtnoxeHnust ypmauckou CBUTBI Hroponbckoro paikioHa (BepXHUH T'e€TTaHTCKUK—
IUTMHCOAXCKUI SIPYChl) C PErHOHAIBHBIM TNEPEPHIBOM 3alleratoT Ha JOIOPCKUX 00pa3oBaHUSIX.
YpmaHckas cBUTa IMOAPA3JENSIETCd HAa HMKHIOI, CPEIHIOI M BEPXHIOK NOJCBUTHL. HukHss
MOJICBUTA, COOTBETCTByIoWIass rpymme miactoB  FOi7, clokeHa  pa3HO3EpHUCTBIMU
MOJIMMUKTOBBIMM IIECYaHUKAMU, AJIEBPOJIUTAMM C MIPOIIJIACTKaMH apryyIuToB. CpenHss ocBUTa
COOTBETCTBYET CpPEAHEW TIJIMHUCTOM IA4YKe W IPEACTaBICHA TEMHO-CEPBIMH aprUUINTaMU C
IpOIIaCTKaMH aJIeBPOJIMTOB, MECUYAHUKOB, yriel. BepxHss moacBUTa COOTBETCTBYET IpyIIIe
miactoB FO16 1 NpesicTaBIeHa ecYaHUKaMH C MPOCIOSIMHU aJIE€BPOJIUTOB U ApTUILIUTOB.

Ilecyuanuku cepble, TEMHO-CEPBIE, MEJKO-CPEIHE- PEXKE KPYINHO3EPHUCTBIE, C
BKJIIOUEHUSIMU TallbKM, 3€pEH TIPaBUHHOM pa3MEpPHOCTH, C PACTUTEIBHBIM JETPUTOM.
AJIEeBpOJUTHI Cepble, CBETIO-CEpble, KPENKHWEe, MAacCHUBHbIE, y4YaCTKaMU H3BECTKOBHCTHIE HIIU
MEeCUYaHUCThIe. APTrWUIMTHI CEphle WM 3€JIeHOBAaTO-CEephle, yYaCTKaMU OIECUaHEHHbIE U
AJIEBPUTHUCTBIE, KOMKOBATHIE, TpeUIMHOBAThIE. CIONCTOCTh TOPU30OHTANIbHASL, BOJHUCTAs, KOcCas
3a CYET PaCTUTEIBHOTO JETPUTA, TaJeK MOPOI, IPOCIOEB APTUILINTA.

[Topoabl ypMaHCKON CBUTBHI BCTpEUalOTCS B HaubOosee MOrpyKEHHBIX 30HaX paioHa,
BBIKJIMHUBASICh K CBOJIOBBIM YacTsIM MOAHSITHIA 1O KpOBJie PyHIaMeHTa.

Torypckasi cBuTa B HIOpOIbCKOM paifoHE COOTBETCTBYET KHUTEPOIOTCKOMY TOPH3OHTY
(HWXKHSAA TIOJIOBMHA HIDKHEro Toapa). OTJIOKEHUS CBHUTHI IPEACTaBIEHBl TEMHO-CEPBIMU,

CCPbIMH, 3CJIICHOBATHIMH apruJjuiMTaMud W  aJICBPOJIUTaMU C IMPOCIOAMH IMECUHAHUCTBIX
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aneBpoauToB. MontHocTh CBUTHI gocturaeT 40 wmetpoB. C TOrypckodl CBHUTOW OOBIYHO
CBS3BIBAETCS OTPAXKAIOIIUN TOPU30HT T4.

Canarckasi cBUTa OOBEIMHAET HANOAXCKUN M JAUAMHCKUI TOPU30HTHI, KOTOpBIE
COOTBETCTBYIOT HIDKHEHW M BepxHEH (pajoMCKOI) MojACBUTaM (HWKHUKM-BEPXHUU TOAp, aajeH).
HuxHsAs moacBuTa COOTBETCTBYET IecuaHoMy ropu3oHTy FO15 ¥ npencraBineHa nepeciianBaHueM
YIJIMCTBIX aJIEBPOJIMTOB MU TEMHO-CEPBIX, CEPhIX, TPyO03epHUCTHIX NecuaHUKOB. [lecuanuk yacto
C IIPOCJIOSMU TpaBEIMTOB, KOHIJIOMEPATOB M cHUAepUTa. BepxHsas mnoxacBura (pamomckas),
COOTBETCTBYIOIIAs JAHJUHCKOMY FOPU30HTY, CI0KEHA YIUIOTHEHHBIMU TEMHO-CEPhIMU MHOIAA
OMTYMUHO3HBIMHU, YTJIUCTHIMHU TJIMHAMHU C MPOCIOSIMHM TECYAaHUKOB M ajeBpoiuToB. lloacButa
UMEET CJIO)KHOE CTPOCHUE B CBSI3U C PACIICINICHUEM WM BBIKJIMHUBAHUEM YIJIEH, MOSBICHUEM
JUH30BUAHBIX  MPOCIOEB  AprUJUIMTOB, aJl€BPOJUTOB M  IecyaHUKOB. (OHa  MOXET
paccMaTpuBaTbCid Kak €auHas I[ayka, UHIAEKcHpyemas Kak Yi4. MOIIHOCTH CBUTHI B
napactparoturne ckBakuHbl I[loHoMapeBckas-2 cocrtabisier 132 merpa. Canarckas CBUTA
COIIACHO 3ajeraeT Ha TIJIMHAX TOTYPCKOM CBUTBI M IEpEKphIBacTCAd IEeCYaHUKAMU
HIDKHETIOMEHCKOM TIOICBUTHI (rpynma miactoB H01y).

Tomenckass cBura B Hiopoiibckom pailoHe mnojpasfensieTcss Ha TpU IMOJACBUTHI —
HIKHIOIO, CPEJIHIOI0 U BEPXHIOK, KOTOPbIE COOTBETCTBYIOT BBIMCKOMY, JIEOHTHEBCKOMY M
MaJIbIIIEBCKOMY TOPU30HTaM (BEpXHSS 4acTh BEPXHETO aaneHa-0ar).

HwxHsig moACBUTAa TIOMEHCKOUW CBHTBI, MPEACTABISAIONIAs BBIMCKUH TOPU30HT, CIOKEHA
IpeuMylIecTBEHHO MNecuaHukamMu. C Hel CBS3bIBAIOT HAyajgo HOBOTO 3Tama (hOpPMUPOBAHMS
ME3030MCKOT0 CeIMMEHTallMOHHOro ©OacceifHa 3amagHoi Cubupu U KpPYHHOIO IIHKIA
ocankoHakoruieHusa. Jlng Hroposnbekoro QanmansHOro paiioHa TMOACBUTa MpeACTaBieHa
CYILIECTBEHHO YIJIEHOCHOM TOJNIIEH MPEeUMYIIECTBEHHO MECUYAaHUKOB C YTOJIbHBIMHU IIaCTaMH
V13-10, nmoactuiaercss oHa TNIMHUCTO-YIIIMCTOW maukoil Y14 (B KpoBje CaJaTCKOW CBUTHI),
MOJIOKEHHE KOTOPOM B pa3pe3e He Bcerja cTaOMiIbHO. BepXHss 4acTh MOACBUTHI MpEACTaBIECHA
YIIUCTO-TAMHUCTON maukoi Y10. B memom s 3TOM madky XapakKTepHO MpeodiiaiaHue
YTOJIBHBIX MOPOJ, MOITHOCTh KOTOPBIX MHOTAA JocTuraeT 10-15 metpoB. KomnuecTBO yroiabHbIX
IJIACTOB MTAYKW MOXKET BApbUPOBATb.

CpenHsisi TOACBUTAa TIOMEHCKOM CBHUTBI COOTBETCTBYET JIEOHTBEBCKOMY TOPH3OHTY
(BepxHsisl 4acTh HMIKHETO - HU3bI BepXHero Oaifoca). OnuchiBaeMas TOJIA CIOXKEHA CIOKHO U
HEPABHOMEPHO YEpeNyIOUIMMUCS IJaCTaMHU IECUYaHUKOB, aJleBPOJIUTOB, aprHIIUTOB, YIJIEH.
3nech XapakTepHbl 00jiee TOHKO3EpHHUCTbIE PAa3HOCTH IMOPOJ, YEM B HIKE M BBILIENEKALINX
tommax. Ilo Bcemy paspe3y OOBIYHO NPUCYTCTBYIOT 3HAYUTEIbHBIE IO MOIIHOCTH U

BBIJICPKAHHBIC 110 TPOCTUPAHUIO YrojibHble TacTtel Y6, Y8, V9. Ilecuanble miacThl
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CPEIHETIOMEHCKOM TMOJICBUTHI MMEIOT 3HAYUTENIbHYI0 MOIIHOCTb, HO HE MPOCIECKHUBAIOTCS IO
TUIOILA TN,

BepxneTromMeHcKas MOJACBHTAa (BEpXU BepxXHEro Oaifoca — HH3BI BepxHero 0ara),
MPEJCTABIISIIONIAsT MAJIBIIIEBCKUM TOPU30HT, CJIOKEHA MEPECIanBaOIIUMUCS CEPOIBETHBIMU
MEeCYaHUKaMH, aJeBpPOJIMTaMHU, apruUIMTaMd, 4YacTO YIJIUCTBIMHU. 3JeChb  XapaKTEpPHBI
MaJIOMOII[HbIE MHOT'OYHMCJICHHBIC TJIACThl yriiel. BepxHsis rpaHuiia MOJCBUTHI B 3HAUUTEIILHOU
CTENEHU 3pO3UOHHasA. B cocTaB mopoa BEpXHETIOMEHCKOM IMOACBUTHI BXOMST YIIIUCThIC MauyKu
V5-2 u necuanbie miactel g, Ilupoko pacmpoctpanensl mnecuanble iactel 0 u 1O4.
[Tecuansie mnactel HOs, u KO, uMEIOT TMH30BUAHBIN XapaKTep U 4acTo BbIKJIMHUBarOTCA. [lmact
KO3 BwimensieTcss Ha IUIOMAAM M MOPWIETAIONUX K HEH IUIOmAAsaX. YTOJIbHBIE IUIacThl
NPUYpPOUYEHBl OOJIBIIEM YacTbl0 K TOTPYKEHHBIM ydacTKaM TEPPUTOPHH, HaumOoJiee
BBIIEP)KAHHBIMU TI0 TMPOCTUPAHUIO SIBISIIOTCS yriid Y2 u Y4 ¢ HeOONbIIOW MOIIHOCTBIO.
[lecyaHuk Ha ONMCHIBAEMON TEPPUTOPUU HMEKOT KOCYIO, BOJHUCTYIO U TOPU3OHTAIBHYIO
ciouctocts [19].

OTJI0)KCHHSI TFOMEHCKOW CBHTHI BCKPBITHI OOJIBIIMHCTBOM CKBaXHHAM, CPEIHSS TOJIIIHHA
cBuThl MeHsieTcsa oT 150 go 500mM. Pa3pes ciokeH HepaBHOMEPHBIM Yepe/IOBAaHUEM apTUILIUTOB,
MECYaHUKOB U AJIEBPOJIUTOB.

B npenmenax wmecTopokieHHsi B HHTEpBaje TIOMEHCKOW CBUTHI BBISIBJICHBI JIBa
MPOJYKTUBHBIX TutacTa, uHAekcupyembie kak FO3 u F0,4. Tlecuanble miacTel mpeicTaBiIeHbI
OTJIOXKEHUSIMUA AJUTIOBHAJIBHBIX TTOTOKOB M MMEIOT CII0KHOE IUIOIIAJIHOE PACHpOCTPaHEHHE,
XapaKTepU3yIOLIEecs: BBICOKOM MAaKpOHEOHOPOIHOCTEIO.

Bepxuuii otaen

Bepxauii oTmen OPCKUX OTJIOXKEHHW Ha IUIOIAAW NPEACTABICH BaCIOTaHCKOM,
TreoprueBckoil u O0axeHoBCcKo cBUTamMu. [Ipu 3TOM MHTEpBal BaCIOTAaHCKON CBHUTHI OXBAThIBAET
JUaTa30H OTJIOKEHHUN OT KeJUTOBEUCKHUX CPETHEH FOpPHI 10 MO3IHEOKC(HOPICKUX BEPXHEH FOPHI.

Tunuunelil pa3zpe3 KemiaBei-okc(HOpACKUX OTIOKEHHUH B IEHTPaJIbHOM YacTH 3amajaHo-
Cubupckoii HedTerazoBod NPOBHHIIMHM, a UMEHHO B 3alaJHBIX YacTh TOMCKOW o0iactw,
COCTOMT W3 OTJOXEHUH, (QOpMUPOBAHUE KOTOPHIX MMPOUCXOAUTIO TMPEUMYIIECTBEHHO B
NPUOPEKHBIX U MEJIKOBOAHO-MOpCKHX ycioBusx [20]. Mopckue OTIO0XKEHHs BaCIOTaHCKOM
CBUTHI Ha BOCTOK 3aMEIIAIOTCS B OCHOBHOM KOHTHHEHTAIHHBIMH OTJIOKEHHUSMHU HAYHAKCKOU
CBUTHI. MepuaroHanpHas TpaHuIla, JACNsias 30Hbl MPOCTUPAHKS BACIOTAHCKOW ¥ HAyHAKCKOU
CBUT, MPOXOJUT IO HaceleHHOMY TnyHKTY IlynmHo, pacnoiokeHHOMY K CEBepy OT
MECTOPOXKIACHHSI IPUMEPHO Ha OJHOW JONTOTE. YUHUTHIBAs, YTO CMEHA YCIOBUH (OPMUPOBAHUS
KEJIJIOBEH-OKC(OPACKUX OTJIOKEHUN TMPOUCXOIMIA TOCTENEHHO, MOXKHO MpEeIoiaraT, 4To

paccMaTpuBaeMblii  palloH HAaXOOUTCA B  «IEPEXOJHOW» 30HE, TAE€ CYIIECTBOBAIHU
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nosmdanuaibibie  00CTaHOBKH, CpeAd  KOTOPBIX  OTMEYAINUCh  IPHOPEKHO-MOPCKHE,
MEJIKOBOJIHO-MOPCKHE, TPUOPEKHO-KOHTUHCHTAIbHBIC U KOHTUHEeHTaIbHBIE [20].

Bacroranckasi ¢cBUTa TPAaHCTPECCUBHO 3ajieracT Ha MOPOJAaX TIOMEHCKOM CBUTHI U IO
JUTOJOTHYECKOMY COCTaBY IMOJApA3JeNsIeTCs Ha JBE MOJCBUTHI: HUXKHIOW (TIIMHHUCTYIO) U
BEPXHIOKO (IT€CYaHO-TIUHUCTYIO).

Hwxuss noncsuTa, npeicTapieHa aprjuIMTaMyu ¢ HEMHOTOUHUCIIEHHBIMU MaJIOMOIIHBIMHU
IIPOCJIOSMHU TIECYAHUKOB U AJIEBPOJIUTOB (CKB.S IUIacT IOls'G). TosmuHa MOACBUTHEI COCTABIISIET
21 -35wm.

Bepxusis moxacBura, TpeAcTaBieHa TOJIIEH  mepecianBaloOUIMXci — ECUYaHUKOB,
apPTWJUIMTOB M AJIEBPOJIUTOB C IIPOCIOSIMU YIJIEM M YINIMCTBIX aprusuidToB. IlosHBINA paspes
BEPXHEBACIOTAHCKON IOJCBUTHI OOBIYHO COAEPKHUT 4-5 MeCyYaHbIX IUIACTOB, COBOKYIHOCTH
KOTOpBIX (opMmHpyeT Ha I0ro-BocToke 3amagHoil Cubupu peruoHanbHO-HE(PTEra30HOCHBIN
ropuzoHT HJ;. Ha muomamu MecTOpoKAeHHs BBIIENSETCS TPU IUIAcTa, OTHOCSIIMECS K
ropusoHty FO;: IOll, 1012 u I013'4.

Jo 2006r mmacTel BacIOTaHCKOW CBUTHI I011 u I012 CUHATAINCHh €IUHLBIM OOBEKTOM M
WHJEKCHpOBaIuCh, kak 1utact lO-l. Tlmacr I013‘4 OTHOCHUJIM K TIOMEHCKOH CBHUTE H
ungekcupoBanu, kak  HO-1l.  CormacHo  pemeHuto  6-T0  MEXBEIOMCTBEHHOIO
CTpaTurpauyeckoro  COBEUIaHMsI IO  PACCMOTPEHUI0O U MNPHUHITHIO  YTOYHEHHBIX
cTpaTurpa@Uyeckux CXeM Me3030MCKHX OTIoKeHuit 3amagHoit Cubupu ot 2003r [21]
OTJIOKEHHUSI KeIJIoBes, K KOTOphIM OTHocuics Topu3oHT FO-ll, reHetnuecku cBs3aHBl C
BEPXHEIOPCKUMU M (UKCHUPYIOT HAYyalo CYIIECTBEHHO OTIUYHOIO dTarna MpeuMYIIEeCTBEHHO
MOPCKOTO CEJUMEHTOTeHe3a Ha TeppuTopuu 3anagHoi Cubupu. [losToMy maHHBI HHTEpBAI
paspe3a paccMaTpuBaeTcs B 00beMe BaCIOTaHCKOTO TOPU30HTA, BKJIKOYAIOIIErO B ce0sl rpynmy
mactoB O;. Ilpu BeIMONHEHUH MPEABIIYILIETO MOJACYETa 3alaCOB MECTOPOXKICHUS MHIEKCaIUs
MJIaCTOB ObLTa U3MEHEHA.

Hanuuue perpeccuBHOTO M TPaHCTPECCHBHOIO IIMKJIOB OCAJKOHAKOIUIEHHS B JIOXY
(bopMUpOBaHUS BEPXHEBACIOTAHCKOW MOJCBUTHI TIO3BOJISIET BBIACIUTh B €€ COCTABE JIBE MauKH —
MOAYTOJBHYIO U HAyTOJIbHYIO.

Pa3pe3 moayronbHOW Mayku MPEICTABIEH PErPECCUBHBIM MECUYAHBIM ILIACTOM 10>,
IIponykTHBHBIN MUIACT 10,%* cnoxen KPENKOCLIEMEHTUPOBAHHBIMU MEJIKO-CPEIHE3EPHUCTBIMU
MOJIMMUKTOBBIMH T€CYaHUKAaMU apKO30BOT0 THIA U aJIEBPOJIUTAMHU OT CBETIIO-CEPOTO /10 TEMHO-
CEpOTo IBETa, 4aCTO C OypOBAaThIM OTTEHKOM. LIeMEeHT XJIOpUT-TUIPOCTIOANCTO-KAOTUHUTOBOTO
U KaJbLUUT-CUJAEPUTOBOIO COCTaBa, MHOTAA TUIPOCITIONUCTBIA UM JIEHKOKCEH-XJIOPUT-

KAOJMHUTOBEIN. ToJIIMHA ImiacTa 1013'4 B IpeJieiax MIomaan u3Mensercs ot 19 no 29m.
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MakcumMyMy pEerpecCMBHOIO IMKJIA OCAJKOHAKOILJIEHUS OTBEYAaEeT pPErHOHAIBHO-
BBIIEP)KAHHBIN  YroibHBIA IuacT Y1, NEpeKpbhIBalOIIMM  OTJIOKEHMs — IIacTa 10,%*,
@®opMUpOBaHUE YrOJBHOIO IUIACTa MPOMCXOAUIO B TUIMYHO KOHTHMHEHTAJIbHBIX YCIIOBUSAX. B
OOJIBIITMHCTBE CKBAXWUH YrOJBHBIA MuiacT Y1 pacuwieHseTcs Ha JBa MPOILIacTKa — Yll u le.
TonmuHa yroapbHOM TadKu COCTABISIET OKoJIO 5-10M. YuuThiBass CyOKOHTHHEHTAJIBHBIN
XapakTep OTIOKEHHIT TOyrONBHOI MauKH, paHee (10 mozcdera samacos 2006 roxa) mract 10>
BaCIOraHCKOM CBUTHI IpUHUMAJICS Kak Iu1acT FO, TFOMEHCKOM CBUTHI.

HanyronbHast mauka 3ajieraet MexAy YroJibHbIM IJ1acToM Y 1 ¥ MOI01IBOM IreOprueBCKOM
cBHTBL. Paspes HaayroubHOI mauky BKIIOUaeT necyansie miactsl 012 u ¥01%, dpopmuposanue
KOTOpBIX HPOUCXOAWIO B NoJU(palUaIbHBIX YCIOBUAX. llecuaHMKM BEpXHEBACIOIAaHCKOU
MOJICBUTBl  MEJIKO3EPHUCTBIC, IOJUMHUKTOBbIE. APTUJUIMTHI  CIIIOJIUCTBIE,  AJEBPOJIUTHI
MaccuBHbIe. [11acThl pa3aensoTes penepHbIM IPOCIOEM, XOPOILIO MPOCIEKUBAIOIIUMCS BO BCEX
CKBOKMHAX IUIOMIAIM U TPEACTABICHHBIM AapriJTUTAMH U aJeBpOJIUTaMU C OONbIIUM
KOJIMYECTBOM M3BECTKOBHUCTBIX PAKOBHH MEJELUIIO, KOTOPbIE MOACTUIIAIOTCS HE3HAUUTEIbHBIM
YTOJIBHBIM MPOIIACTKOM.

IMopoe! miacta FO;? (HIKHEro U3 ILIACTOB HAYTOJBHOW MMaYyKu) MPECTaBICHbI CBETIIO-
CepbIMH,  CIa0OCIIOMUCTBIMU,  MEIKO-CPETHE3EPHUCTHIMH  KPEMKOCIHEMEHTHPOBAaHHBIMU
NeCYaHWKaMM C OOYIJIEHHBIM pPAacTUTENbHBIM JeTpUTOM. [lo BEUIECTBEHHOMY COCTaBy
npeobiajaloT MOJIeBOIINATOBO-KBAPIEBbIE U IMOJUMHUKTOBBIE apKO30BOIO THUIIA TECUYAHUKU C
TJIMHUCTBIM, pexke KapOoHaTHBIM 1eMeHToM. OOmas TONIIMHA IUTacTa B Mpeenax IUIoHaan
BO3pacTaeT B CEBEPHOM HampasjieHUH oT 6 10 20 M. B ceBEepHOI 4acTH MECTOPOKIEHUS IUIACT
JEIUThCSA Ha JIB€ MAuKH, KOTOpble pa3inyaroTcs kak no kommiekcy I'MC, Tak U o KepHOBBIM
naHHbM.  [lopoxbl BepXHEW IaykHh, WHIECKCHPYEMOU 10,%, COAEp)KAT IECYaHUK MEIKO-
CPEIHE3EPHUCTBIN CEPBIH, XOPOLIEH KPENOCTH, C YEPENOBAHUEM IIPOCIOEB MEJIKOW U CpeaHEN
pasmepHocTH 3epeH. Hmkmss mauka - FO.°°  mpejcTaBIeHa  MECYAHMKOM — MEJKO-
TOHKO3€PHUCTHIM, XOPOLIO CIEMEHTHPOBAaHHBIM C TIIMHUCTBIMHM MpOCIOIMU. BepxHsas madka
dbopMupoBanIach B yCIOBUSX HUKHETO IUISDKA M XapaKTepusyeTcsl Jy4YIIMMH (QUIbTPalliOHHO-
€MKOCTHBIMU CBOMCTBAMH, 110 CPABHEHUIO C HHXKHEW MAYKOMU, ISl KOTOPOM XapaKTepHbI YCIOBUS
PUIHBHO-OTIMBHOI PABHUHBL B CEBEPHOM HANpaBIeHHH Aoms mopox maskd  FO™ B
MHTEpBaJe IUIACTA YBEIMYMBACTCS 3a CUET COKDAIICHMS TONIMHBI mauku FO.*°, uro
CBUJICTENILCTBYET O IIOCTENIEHHOM (alMalbHOM TIepexofe OT MNPUOPEKHO-MOPCKUX K
MEJIKOBOJHO-MOPCKHM OCaJIKaM.

B paspese omnoxkeHui Iuiacra 10, [IPEUMYILECTBEHHO Pa3BUT CBETIIO-CEPBIN, MEJIKO-
CPEIHE3EPHUCTBI  CPEAHECHEMEHTUPOBAHHBIM  IMOJEBOIINATOBO-KBAPIIEBBI  MECYaHUK.

[lecuaHukn HepaBHOMEpPHO II€PECIAaUBAIOTCA aJEBPOJIUTAaMU M aprujuiutamu. LlemeHT B
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MecyYaHWKax MOJUMHUHEpPalIbHBIN, B COCTaBE KOTOPOTO MPUCYTCTBYIOT KAOJIWHUT, TUAPOCIIONA,
XJIOPUT YacCTO B aCCOLMALMU C KAJIBLIUTOM U CUAECPUTOM. MakcumallbHasi TOJIIMHA ILIacTa
cocrapnser 10m Ha ore u Ha 3amage IUloOmaaM IUIACT OTCYTCTBYET 3a  CYET
MOCTCEMMEHTAIIMOHHOTO pa3MbIBa. [ paHuIia 30HbI BEIKJIMHUBAHUS T1acTa ObLIa OKOHTYpPEHaA IO
JAaHHBIM celicMuYecKkux uccienoBanuii B 2006r [22] u mo3ke HE MepecMaTpuBajlach, TaK Kak
001acTh BBIKIIMHUBAHMS TOATBEP)KIACTCS JAHHBIMH mocienyromero Oypenus. Hamuuwne
MO3/IHEIOPCKOTO  pa3MbIBa, MPOM3OLIEANIET0 Ha pyOeke BacIOTaHCKOTO M T'€OPrHEBCKOTO
BPEMEHH, MOJATBEP)KIAETCS HaJIWYMEeM B KEpHE CKBAKMH Ha TpaHUIIE TEOPTUEBCKOH U
BaCIOTaHCKOM CBUT OpeKUYMH, KOHTJIOMepaTa U TajbKH.

I'eoprueBckasi ¢cBUTa CIOKE€HA aprUJUIMTAMH TEMHO-CEPBIMM JI0 YEPHBIX, IJIOTHBIMH,
TOHKOOTMYYEHHBIMH, C BKJIIOYEHHUSMH IJayKOHUTA, cojAepkKalluMu (ayHy KHUMEPHIKCKOTO
Bo3pacta. Cpeau MopoJ] BCTPEYaroTCsl OCTATKU aMMOHHMTOB U OeIeMHUTOB. [ €OprueBckyio cBUTY
OTNIMYAaeT XapakTepHas OCOOEHHOCTh: B OCHOBAaHUU CBUTHI OTMEYAIOTCS  MPOCIOU
[JIayKOHUTOBBIX OTJIOKEHUH, KOTOPHIE XOPOILO ONPEAEIISIIOTCS PE3KUM MOBBIILIEHUEM 3HAYEHUN
[0 MHIYKIIMOHHOMY KapOTaXKy, YTO MPEJCTABIsET COOOW XapaKTEpHBIA perep Mpu JeTalbHON
KOPpEeJSIIHUK pa3pe30B cKkBaxuH. OOIast TONIMHA CBUTHI H3MEHsETCs OT 4 M 10 9 M.

BajxeHnoBckasi cBUTa HMEET paclpoCTpaHEHHE Ha OoNbllIeld YacTHu TEPPUTOPUH
3anagHo-Cubupckoil mauthl. C KpoBiiel CBUTHI CBA3aH CEHCMUYECKHUI OTPaXKarOUINil TOPU30HT
«b». Tlopoapl 6a’keHOBCKOI CBUTHI MPEACTABIAIOT coO0i Hanbolsiee r1yOOKOBOJHBIE MOPCKHUE
OCaJIKU 0PI aprMJUINTHl TEMHO-CEepble, OUTYMHUHO3HbIE, MACCUBHBIE, IJIUTYATHIE, BCTpEYaeTCs
dayHa aMMOHMTOB M OEJIEMHHTOB THUTOH-BOJDKCKOTO U HIKHE-OEppHacCKOro BoO3pacTa.
Otnoxenust 6a)k€HOBCKOM CBUTBHI XOPOUIO BBIACNSIIOTCS KaK MO KEPHY, TaK U IO KapoOTaxy.
CpenHsist TONIIMHA CBUTHI COCTABISIET 24-31 M.

Menosasn cucrema (K)

Huoxuuit mes

Kynom3unckast cButa. OTIOXKEHUS TpEACTaBIEHbl YIMJIOTHEHHBIMH TJIMHAMH,
[NIyOOKOBOJHBIMU TEMHO-CEPHIMU aprHJUIMTAMH M MEJIKOBOJHO-MOPCKUMH apruUIMTaMu ¢
MIPOCIIOSIMU CEPBIX ECYAHUKOB U aneBpoiauToB. TommuHa cBuThl 170-260M.

Tapckasi cBuTa. CBuTa 00pa3oBaHa MEIKOBOJHO-MOPCKMMH IECYaHMKAMU CEpPOro M
CBETJIO-CEpOro 1IBETa, MPEUMYILIECTBEHHO H3BECTKOBHCTHIMH, C TPOCIOSIMH aJE€BPOJIUTOB H
TEMHO-CEpPBIX apTrUJUTUTONIOA00HBIX TJIMH, M0JIEBOIIINATOBO-KBapLIEBHIE,
CPEIHECIIEMEHTUPOBAHHBIE, C OCTATKAMU M3BECTKOBUCTBIX PAKOBHH. TONIIMHA CBUTHI MEHAETCS

ot 40Mm go 200M.
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Kusiimuckas cBura. CBHUTa NpeicTaBiIeHa MEJIKOBOJIHO-MOPCKHMHU TECTPOIBETHBIMU
(KUpIUYHO-KPACHBIMHU,  3€JICHBIMH,  3€JICHOBATO-CEPbIMU)  TJIMHAMH,  HM3BECTKOBHUCTBIX
MECYaHUKOB U anieBposuToB. OOIIas TommHa CBUTHI cocTaisieT 400-685Mm.

HuxHuii - BepXHUl 0TaeJbI

IMokypckasi cButa. K OTIOXKEHHSM BEpXOB HUXHETO M HHM30B BEPXHETO OTJIEIIOB
MEJIOBOM CHUCTEMBI, OOBEIMHEHHBIX B IOKYPCKYIO CBUTY, OTHECEHbl KOHTHHEHTAJIbHBIC U
YaCTUYHO MPUOPEKHO-MOPCKUE OCATKU aNT-aTbOCKOTO U CEHOMaHCKOTO BEKOB.

Ha momagm cBuTa BCKpBITa BCeMH MPOOYPEHHBIM CKBaXHHAMHU. OTIIOXKCHUS
MPEACTABICHBl TMPEUMYIIECTBEHHO CEPhIMH M TEMHO-CEPBIMH TJHWHaMH. Bcrpedarorcs
MEeCYaHUKH, MECKU M aJIEBPOJIUTHI CBETIIO-CEpPhIC, MOJMMUKTOBBIC. XapaKTepeH PacTUTEIIbHBIN
JETPUT, OCTATKU PACTCHUM, CUACPUT, TUIACTHI OypbIX yrien. OO1mas ToMIMHA CBUTHI JOCTUTAET
790 M.

Bepxnuii meJ

Ky3HenmoBckasi ¢cBUTAa TPAaHCTPECCUBHO 3aJieraeT HAa KOHTHHEHTAJbHBIX OOpa30BaHUSX
MOKypcKkoil cBUTHI. Clio)KeHa OHa CEphIMM M 3€JICHOBATO-CEPHIMH TJIMHAMH C IPOCIOSMU
[JIayKOHUTOBBIX aJ€BPOJIUTOB U MECKOB. TommmHa cBUTHI 15-20M.

HNnaToBckasi cBUTA MPEICTaBIICHA MIECYaHUKAMU M aJIEBPOJIMTAMHU 3€JIEHOBATO-CEPHIMU,
YacTO TJAyKOHUTOBBIMHU, C TJIMHUCTO-U3BECTKOBUCTBIM IIEMEHTOM, HMHOT/IA KPEMHUCTBIM, C
MPOCIIOSIMU  CEPhIX TJIMH, C CHUIAEPUTOBHIMU KOHKPEUUSIMH. XapaKTePHO HaJUYHE YTIUCTHIX
pacTuTenbHbIX ocTaTkoB. TonmuHa cBUTH 80-110 M.

CaaBropoackasi ¢BUTa CMEHSET MIATOBCKYKO CBUTY. ClOK€Ha TIJIMHAMU CEpPhIMH M
3€JICHOBATO-CEPHIMU, C TMPOCIOSAMH TJIWHUCTBIX OIOK, TJAyKOHUTOBBIX aJEBPOJUTOB U
MEeCYaHUKOB, THUPHUTHU3UPOBAHHBIX BOJOPOCITEH, BKJIOYEHUN mHpuTa. TOJIMMHA CBUTHI
n3MeHsercd oT 58 o 69 m.

OTHOXEHUSIMM TaHbKMHCKOM CBUTBI 3aKaHYMBAETCA pa3pe3 MEJIOBOM CHUCTEMBI.
Hakorienne CBHUTBHI MPOUCXOAMIIO B MOPCKHX YCIOBHUSAX. OTIIOXKEHUS CBHUTHI MPEIACTABICHBI
CEPBIMH, PEKE CBETIIO-CEPHIMHU, C 3€JICHOBATHIM OTTCHKOM TJIMHAMH, C JJUH3AMH W MIPUCHIITKAMU
KBapleBO-TJIAyKOHUTOBBIX TMECKOB M alleBpoNUTOB. CpeaHsis TOJIIMHA TaHbKUHCKOW CBUTHI
coctaBiszeT 100-120 M.

Kaiino3oiickas rpynna (KZ)

IMaseorenoBas cucrema (P)

Pa3pe3 maneoreHoBbIX OTJIOKEHUHM Ha MECTOPOXKIEHUU TMPEACTABICH TOJIIEH
MajeolleHOBOr0, 30LIEHOBOIO M OJIMTOLEHOBOTO BO3pacToB. Ha MecTopoxIeHHu mOopoabl
KallHO30MCKOT0 BO3pAcTa, 3aJIETal0T C Pa3MbIBOM Ha ME3030MCKOM KOMIUIEKCE OTJIOKEHHUI.

31ech BBIIESIOTCS 4YEThIpe CBUTHL: TalMIIKas, JIIOJUHBOpPCKas, dYeraHckas (Mopckas) U
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HEKpacoBcKas (KOHTUHEHTalbHas1). [lopoapl mpencTaBiaeHBl YepeqoBaHUEM TEMHO-CEPBIX 0
I-IepHI:IX T'JIMH, (MGCTaMI/I OHOKOBI/II[HBIMI/I), KBapI_[eBO-F .HayKOHI/ITOBLIX II€CYaHUKOB, HpOHHaCTKOB
QIEBPOJIMTOB W OypbIX yIWiel, TONyOOBAaTBIX WIIM JKEINTOBATBHIX PBIXJBIX MEIKO- U
TOHKO3EPHHUCTHIX MecKoB. OOIIas TONMMHA KAaHHO30MCKUX OTIIOKEHHH MOXeT gocturath 200 m.

YersepruuHas cucrema (Q)

Ha pa3mbiTOli TOBEPXHOCTH NAJCOTE€HOBBIX OTJOXKEHHM HECOTJIACHO —3ajieraroT
OTJIOKCHUA ‘-IGTBepTI/I‘-IHOF (0] B03paCTa. quBCpTI/IqHBIMI/I OTJIOKCHHUAMU 3aKaHYUBACTCS p33p€3
ocagouHoro yexja. Ocaaku pa3sHOOOpa3HbI IO CBOEMY JIMTOJIOIMYECKOMY COCTaBY, B OCHOBHOM,
9TO AJUTFOBHAJIbHBIC, O3EPHBIE, 03EPHO-00JIOTHBIC, JICITHUKOBBIC OTJIOKEHHUS TTOMM M Teppac pek:

NIECKH, CYIECH, CYTIIMHKH, MIIMHbBIL, Topd. TonmmHa otiaoxenuit 10 70m [19].

2.2 TEKTOHUKA

CorinacHO TEKTOHMYECKOW KapTe LEHTPalIbHOW YacTh 3amagHo-CHOMPCKOW TUIMTHI
Y4aCTOK MECTOPOXKICHHSI PACIIONIOKEH B TpeeniaX IOJIOKUTEIbHON CTPYKTYpPhI II€PBOTO

nopsaaka - Kazanckoro BBICTYIIa Ha CEBEPO-3allaJTHOM €TI0 OKOHYaHUH (pI/IC 22)

VYenosubie 0003na4enusi:

I'pannna reodnokos

YA\Y I'panuib TEKTOHHYECKHX YieMeHToB I nopsiika

Pucynok 2.2- ®parMeHT TEeKTOHNYECKOH KapThl IICHTPAIbHOMN YacTh 3amaHo-CHOnpCeKoi
IUTHI [ 16]
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K ceBepo-3anany ot cTpykTyphl pacnosioxeHa TabaraHckas MeraceijoBHHa, K CEBEPY —
[Tap6urckuit meranporud, k rory — [lorpannunsiii meranporu®. bonee neTanbHO TEKTOHUYECKOE
CTPOCHHE PallOHA PACCMOTPEHO IIPU CO3AAHUM TEKTOHHYECKOW KapThl IOPCKOrO CTPYKTYPHOTO

spyca 0cago9Horo yexya Tomckoi obnmactu noja peaakuuei A.D.KonTopoBruya

2.3. TEOJIOTUYECKOE CTPOEHHUE IOPCKHX OTJIOXKEHUIA

OTnoXeHMsI TEeCYaHbIX IUIACTOB TIOMEHCKOM CBMUTBI IE€PEKPBIBAIOTCS  YIJIMCTO-
[JIMHUACTBIMM  TOPOJAMH  HMPKHEBACIOTAHCKOW  MOJCBUTHI  TOJMIMHOM oT 25 pmo  S0Mm.
HwxHeBacroranckue apruiiuThl (OPMHUPOBAIUCH B YCIOBHUAX OOLIMPHON 03€pHO-00JIOTHOM
paBHUHBL. B mopojax MOBCEMECTHO BCTPEYAIOTCSI MHOTOYMCICHHBIE PACTUTENIbHBIE OCTATKU U
IIPOCJION yIJIeH OT OYpBIX A0 YEPHBIX.

Beiie no paspesy copMupoBaiKch MecyaHble OTIOXKEHMs IjIacTa 10,%* IIOIYTOJIBHOM
TOJIIIM  BEPXHEBACIOTaHCKOW MoAcBUTHL. DopMupoBaHHE OTIOKEHUM IPOUCXOLWIO B
noaudanuanbHbIX YCIOBUAX CEAUMEHTALUU IPU MEPUOJUYECKOM NPOHUKHOBEHMM MOpPS Ha
TEPPUTOPHUIO yJacTKa. B memom stam (opMupoBaHUs IuIacTa 10,** cBssan ¢ PErMOHAIILHON
perpeccueil, 3aBeplIMBILEICS 00pa3oBaHueM yrojibHOW Toimu. CeauMeHTalusl OTIOXKEHUN
mracta F0,** npoucxoauia Ha QoHe cinabopacuneHeHHoro penbeda. Hambonee morpyxenHas
o0yacTh TEPPUTOPUM pacrojiarajach Ha CEBepo-3alajie W K Ioro-3amagy OT ydacTKa, KyJa B
NepUoAbl JIOKAJIbHBIX TpaHCTpEeCcCUil yaiie npoHukano mope. KOkHas U 10ro-BocToYHas 4acThb
IUIOINAAM HaxXoJWiach B Oojiee KOHTHHEHTAIbHBIX YclIoBHAX. COIJacHO ONMMCAaHUSAM KepHa
OTJIOKEHUSI TIPEACTABIEHBl IIEPECIAUBAHUEM IIECUAHUKOB, aJ€BPOJIMTOB M aprUJUIMTOB C
0OJBIIMM KOJMYECTBOM OOYTJIIEHHOTO pPACTUTENBHOrO AeTpuTa. B ckBakMHaX ceBEepHOM U
CeBepO-3aaJHON YacTH TEPPUTOPUN KOJUUECTBO PACTUTEIBHBIX OCTaTKOB YMEHbBINAETCS, Yalle
BCTPEUAIOTCS MIPOCION M3BECTKOBHCTOTO INecuaHuKa B ckBaxMHaX FOJKHOM 4acTH BCTPEYAIOTCS
MOIIHBIE 10 7M TMPOCIOU YIJIeHd 4YTO IMOATBEP)KIAET JOMHUHHMPOBAHUE CYOKOHTHHEHTAJIBbHBIX
YCIOBHM CEAMMEHTAllMM B FOKHOM dYacTh TeppuTopuH. OTIOXKEHUS IIIacTa 10,**
MEPEKPBIBAIOTCA MAYKOM TIIMHUCTBIX MOPOJ TOMIMHOW OoT 15 mo 30 M, KoTopas 3aBepuiaeTcs
IIPOCJIOEM YTJISl, SIBJISIOLLETOCS PETMOHAIbHON penepHoN rpanuiei Y.

[Tocnenyromiee pa3BUTHE TEPPUTOPUH B TIO3THEH I0pEe MPOMCXOIUIIO B YCIOBUAX OOIIeH
TpaHcrpeccud. HayronbpHas mayka BacIOTaHCKHX OTJIOKEHMM NIpeJACTaBlieHa IeCYaHbIMU
mracramu Y07 u 10;'. Hambornee NPUMIOAHATHIMU  Y4acTKaMH Tasieopenbeda Ha dTare
(dbopMUPOBaHUS HAYTOIBLHOM TONIIY ObUTH 00JACTH B LIEHTPAIBLHOM YaCTH TIJIOIA/IH.

®opmupoBaHuE OTIOKEHUH I1acTa 10, MPOUCXOIUIIO B OJIH(ALNATBHBIX YCIOBUAX HA
IpaHUIIE MOPCKHUX M KOHTHHEHTAJIBHBIX YCIOBUH C mpeobiagaHueM MepBblX. B paspesax
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CKBa)XMH B CEBEPHOM 4aCTH TEPPUTOPUH MECTOPOKICHUS B MHTEPBAJIE IJIACTA MOKHO BBIJIEIUTh
JIBA HEpA3ACISIEMbIX T[JIMHUCTOM TNIEPEMBIYKOM TeCYaHbIX Ipocios. Ilecuanble naudku
CYILIECTBEHHO pasinyarorcs 1o xapakrepuctukam ®@EC u rpanynoMmerpuueckomy cocray. [Ipu
9TOM BEpXHMU clIOM TecuaHuka xapakrepusyercsa ynydmieHHbIMM DEC. Ilecuanuk Menko-
TOHKO3EPHUCTBIM CBETJIO-CEPBIN, MPEUMYIIECTBEHHO C TOPU3OHTAIBHON C€1a00 BbIpaKECHHOU
cioituatocThio. OOpa3zoBaHKE MOPOJ BEPXHETO IJIACTa, WHACKCHUPYEMOIO B pa3pes3e Kak 10,%,
CBSI3aHO C Pa3BUTUEM I[PUIMBHO-OTIIMBHBIX II€CKOB U IULDKEW. HrkHM mact 10,%°
dbopMupoBanCs B YCIOBUAX MEPEXOMHON 30HBI OT MOPCKUX K KOHTHHEHTAJIBHBIM YCIOBUSM
ocankoHakoruieHus. [loponabl HMKHEro MHTEpBaia IMPEACTABICHbI YAaCThIM HEPAaBHOMEPHBIM
nepeciauBaHUEM TOHKO3EPHHMCTOTO MEeCYaHMKa M yriaucroro aprumra. Ciou necdanuka 1-7
cM, ciou aprwuMra 1-5 cM. AHaiau3 pa3pe3oB CKBAaXHUH IIOKA3bIBA€T, YTO B CEBEPHOM
HATPABIICHAN 0N IecyaHnkoB F0;** B paspese IUIacTa IOBBIIIAETCS, T.e. JONS OTIOXKCHHIA
MEJIKOBOJJHO-MOPCKOI'O T€He3Hca CTAaHOBHUTCA Mpeobdinanaromieil. Ha MecTopoxaeHuu BbIIEISIOT
TPU 30HBI C Pa3HbIMHU YCJIOBHUSIMHM OCaJKOHAKOIUIEHMs, IJie 30Ha 1 3TO mpuOpexHO-MopcKas
00cTaoBKa, 30Ha 2 MPUIMBHO-OTJIMBHAs OOCTaHOBKa M 30Ha 3 mapum u Ooznora (puc. 2.3). B
CEBEPHOM YACTH MECTOPOXKICHHUS Npeodiafald MOPCKHE YCIOBHUS OCAJIKOHAKOIUIEHHUS C
PaBHOMEPHBIM pACIPEEICHUEM [ECYAHOTO MaTepuaja IO IUIOLAAU MOCPEICTBOM BOJHOBOM
JESITEIbHOCTH, TO K FOTY MECTOPOXK/IEHUS 0CaIKU (POPMHUPOBAIHCH B 00CTAaHOBKE Mapllei, JaryH
u 00JOT M TMpeACTaBieHbl MPEUMYLIECTBEHHO TINIMHUCTBIMU mnopogamu. dopmupoBaHue
oTIoXKeHui miacta 10,2 3aBEepIINIIOCH OOIMPHON KPaTKOBPEMEHHOM TpaHCTpeccuei, B Mepuo
KOTOPOH OTKJIaJBIBAIUCH MPEUMYIIECTBEHHO TIMHUCTBIe ocafaku. OOmias TONIMHA apTUJUIUT-
aJIEBPOJINTOBOTO MPOCIIOs, OTAEINAIOIErO IMJIACT OT BBIIIEISKAIUX MMECYaHUKOB ILIacTa 10,4,
coctaBisier oT 6 mo 11 M. B maHHOM MHTepBaje MOBCEMECTHO BCTPEUAIOTCS M3BECTKOBHUCTHIC
PaKOBHUHBI NIEIEITUIO/I.

Ornokennst miacta  FOq' cOPMHPOBATIMCH B  YCIOBUSAX MEIKOBOIHO-MOPCKOM
CeIMMEHTAllMOHHOM oOcTaHOBKM. [lecuaHuku miacta HEpaBHOMEPHO IepeciauBaroOTCs

aneBposutTamu u aprusuiuramu [20].
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Pucynok 2.3- Pa3nenenre Ha 30HBI 0CaJKOHAKOTUICHUST MecTopoxaeHus K

HpO)IYKTI/IBHBIC OTJIOXKEHHA  IOPCKOro BO3pacTa MNEPEKPLIBAIOTCA  apTULIMTaMHU

OTJIOKEHUN TEOPTHEBCKOM U OaKEHOBCKOM CBHUT, SIBIISIOIIMMHUCS PErHOHATBHBIMU ITOKPBIIIKAMHA
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3. CORE MATCHING

In this chapter will be considered the methods for choosing the best way to match
formation evaluation data (FE) and core data, but in order to begin interpretation of the FE data it
Is necessary to perform a lithology splitting of the section for all wells provided for this project.
Lithology splitting according to formation evaluation data is one of the most complex and
incorrect tasks since FE materials can not fully transfer the lithology of the section, in this case
the core data directly transferred from wells can help to determine all the necessary physical
properties of rocks that can be used in further Studies to create the most complete and correct
geological model of the reservoir. In our case, there are 15 wells with core data, where 9 of them

have a core description.

3.1 SHALINESS DETERMINATION

In order to correctly determine the reservoir properties of rocks, it is necessary to take
into account the influence of clay material, since they can substantially change the reservoir
quality of rocks due to:

e Mineral composition of clays
e Type of distribution of clay minerals in the rock
e Volume of clay in the rock

Clays in the reservoir greatly influence the porosity of rocks. As for the distribution of
clays in the rock, there are three types where the most favorable case is when the matrix minerals
are replaced by clay minerals-structural clay, while clay minerals concentrated in the pore space-
dispersed clay are the most poor option, the third option is layered clay. Quantitative clay data
can be obtained using the following methods. The simplest of them.[6]

Method SP (potentials of spontaneous polarization). Due to natural electric fields arising
as a result of electrochemical processes appearing on the boundary between the rock and the well
or on the boundary between the layers of different lithology. These processes include the process
of diffusion, adsorption, oxidation and reduction. The formula for determining the clay content
by the SP is presented below. [1]

U-Unin

VshSP = (311)

Umax—Umin
Where U — reading from SP curve, Upi, — minimum value of curve corresponding to

sand, Umax— maximum value of curve corresponding to clay.
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GR method (Gamma ray). A method based on recording gamma ray radiation that
creates clay minerals, since there is usually the largest amount of radioactive particles, since
clays are an excellent adsorbent for them (Figure 3.1.1). With the help of gamma-ray logging,
clay layers can be identified on the basis of their high radioactivity. Argillites, bituminous clays,
rocks rich in organic matter have high gamma logs. Sandstone, coal, limestone and dolmite have

low gamma activity values. Formula for the determination of clayiness by GR.

o - O uexxa muHncTocTe no MK ocHoBoISaETCS Ha:

Mp=ofna As0w it MDHUS-TPEMN SCTECTE SHHEX
PRI MOMYMANIO0E B FOMHEX U MW NCT X
MMHEpEN SX
2 KOppenayuous-oit CRAL It KOMLIEHT DS LM
1 g 3] A= UCTRIX MItHEPSN0E # SCTE CTESHH0N rauM =
- X . BETUENMOCTH NOPOR

: - | _ GR-GR,
GR { s el e Igrzl_bz—

A GR.. —GRye

o
Rmin —ix<

2t GR - rosassan MK 8 usrepecyioy e

e WHTEpESNE paRSpESS
0 q - S :
5 | GRmin — nokasars MK 8 uncrex necs amxax
L~ TEEE . GRmax— noxss ans MK 8 uucTen muHeEx
Vsh = ofe esssaa rmsncTocTe

Figure 3.1.1 — shaliness determination by GR [3]

GR—GRpin (3 1 2)
GRmax—GRmin

Vsher =

Where GR - reading from GR curve, GRmin — minimum value of curve corresponding to
sand, GRmax— maximum value of curve corresponding to clay.

In this project V.V. Larionov model was used. This model is used for the calculation of
shaliness and as experience shows, this formula most accurately describes the sandy-shale
connection of the sections in Western Siberia [3]

Vi = 0.083%(23719" 1) (3.1.3)

Where lg = Visher

Also, there are various dependencies for determining the volume of clays such as Clavier,
Steiber, etc. These dependencies were not considered because they were the least suitable for
adjusting for clayiness in the adaptation of porosity (FE-core), the SP method was not considered
in this project either, since not all wells present SP log.
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3.2 POROSITY DETERMINATION

In the course of the work, the following methods were used to match the Core and
formation evaluation data. First of all, measures were taken to match by traditional methods,
namely, using the available neutron and density log curves, these methods showed an uncertain
convergence of core and log data in the range of 0.55, besides, density logging is not present in
all wells. Further, an attempt was made to match the porosity using non-traditional methods,
including the using of both density and neutron logs, these techniques yielded an improved result
but not so high. After this, the technique of N.Z. Zalyaev - reconstruction of density log from
acoustic and neutron log data, as there was a tendency that the Ull layer has a good formation
evaluation- core matching from density log data, but this technique does not always yield good
correlation levels. After that, it was decided to create a synthetic porosity curve representing the

porosity behavior calculated from density logging (RHOB).

3.21 POROSITY MATCHING BY THE CONVENTIONAL METHODS

To begin with, the porosity curve was calculated using the methods of density and
neutron log. In order to use the density log porosity formula, it is necessary to determine the
density of the matrix. Figure 3.2.1, for this purpose, the density dependence on porosity was
constructed, from which the average density of the matrix were taken (the free coefficient in the

equation) 2.6889 g/cc
¢ = Pma—Pb __ Vsh Pma—Psh (321)

Pma—Pf Pma—Pf

Where pp — bulk density, pma— matrix density, ps, — shale density u ps— fluid density
2.85

y=-0.2497x + 2.6889
R?=0.725

2.8 4

Density, gfcc
™
[s)]
[¥a]

I
=]

[
ul
a

I
5]

0 0.05 0.1 0.15 0.2 0.25 0.3
Porosity, f.u.

Figure 3.2.1- determination of matrix density

41



This method of calculating the porosity shows the uncertain convergence of the formation
evaluation and core data, average values of correlation coefficient vary in the range 0.45-0.55 as

shown in the example of one of the wells Figure 3.2.2

03

z Well 14, R2=0.57

0.2z 0.3
Kn_kepH,

Figure 3.2.2 — Porosity correlation between core-FE

Then, using the neutron log method, the porosity was calculated from the formula

PNeff = @N — Vshsp " Psh (3.2.2)

Where @y total neutron porosity, Vg,- shaliness by Larionov model, @g,- porosity of
shales

Since neutron log is given in the conventional units, it is necessary to transform it into
porosity fractional units. For this purpose it is need to take values from the log curve from three
reference layers such as tight sandstones, coal or clays and maximum porosity in the sandstone
from core. After that construct the plot of dependance of NKT, conventional units and porosity
fractional units (figure 3.2.3). Values of porosity in reference layers can vary in range: for clays
up to 0.45, for coal up to 0.45 and for tight sand 0.03-0.05 (fractional units) [3]
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Figure 3.2.3 — plot of transformation from NKT conventional units into porosity f.u.

After that, the dependence obtained from the three points is used to convert from
conventional units to porosity units, where instead of X, a value is substituted for the neutron log
@n=-0.1324*NKT + 0.6953. Thus, the porosity corrected for the shaliness obtained by neutron

log gives an uncertain convergence between the core and formation evaluation data (figure
3.2.4).

03

PORO,

Well 14, R?=0.53

0.15

0.07

0 0.07 015 0.22 03
Kn_kepH,

Figure 3.2.4- correlation between neutron porosity and core data

Thus, summing up the subtotal, we can say that the use of traditional methods of
calculation does not give a confident convergence of formation evaluation and core data, so we

need to apply a different approach for better core matching.
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3.3 POROSITY MATCHING BY UNCONVENTIONAL METHODS

Here we will consider methods of matching by using a combination of two methods,
namely density (RHOB) and neutron (NKT) logs. The following methods can be applied in wells
where the neutron and density logs are presented.

Let's start with the model having the lowest correlation coefficient. The model take into

account neutron, density log, saturation and type of the logging tool [9].

@ = “pEe (3.3.1)
Where @y — neutron porosity, @p — density porosity, S, = 1 —S,,
coefficients 0=0.22, f=0.78, y=0.1 — for neutron CNL coefficients 04=0.28, 3=0.72, y=0.1 — for

neutron SNP

PHID,

0.3
Kn_kepH,

Figure 3.3.1- correlation between complex porosity and core data

Slightly better result has the formula [9].

-1
op =1-" (3.32)
Pma
03 — _—
£ Well 14, R?=0.59
022
‘e
................................. e @ %P i
. *
2 ; - . ‘
015 H R : H A .. ';. i
R ¢ L -
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007 |——: é. (-
L]
0L - I
"] 0.07 0.15 0.22 0.3

Kn_KepH,

Figure 3.3.2- correlation between calculated porosity and core data
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The best result among the combined formulas showed the average value of the neutron

and density log [3]. It shows the correlation coefficient about 0.6
Pp+ON

Paverage 5 (333)
Where @y — neutron porosity, ¢p — density porosity

025,

 Well 14, R2=0.63

019 ¢
043¢

0.06

0 0.06 03 0.19 02!
Kn kepH.

Figure 3.3.3- correlation between calculated porosity and core data

A (paver If
,,CORE __

As aresult the efficiency of the unconventional methods shows the

average correlatoin coefficient in the range 0.55-0.6 it is better than

conventional methods. The last method is the best from mentioned

methods above, but its correlation coefficient and its curve profile are not

sufficient, therefore we should use an alternative method of matching.

Table 3.3.1 — average values of correlation coefficients

Well number
Method/R2

10 14 15 16 17

0= apy + Boy
1+ v5;,, 0.53 0.56 0.6 0.6 0.51

pp—1

¢p=1-
e Pme 0.6 0.59 0.57 0.61 0.57
Pp T Py

Paverage 2 0.61 0.63 0.57 0.61 0.55

BEE A

R ‘%h i
Well 14 41+

Porosity curve
® Core data
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3.4 TECHNIQUE OF N.Z. ZALYAEV - RECONSTRUCTION OF DENSITY LOG
FROM ACOUSTIC, NEUTRON LOG DATA

In the course of interpretation of formation evaluation data in this field the following
trend was identified, the wells that have density and neutron logs show good correlation between
core and FE data, if these methods are applied separately for each layer. Density log shows good
correlation if it is applied for the U;* formation (Figure 3.4.1), while neutron log shows good
correlation when it is applied for the U;* formation (Figure 3.4.2).

As can be seen from the density log curve, it has a good correlation in the upper layer and
a bad correlation in the lower layer. As for the neutron log it has a good correlation in the
lowwer layer and a bad correlation in the upper layer. Due to the correlation coefficient iq quite
high the decision was made and both layers were matched separately by the different methods.

In case of layer U;? it has a good correlation when the neutron log is applied,and neutron
log is presented in all wells, therefore the problem of matching of the lower layer is solved. But
in case of layer Uy, density log is not presented in all wells, therefore the problem can be solved
by the development of the synthetic density log curve.

. PHID PHID

T — 0 o1 0,2 03 0 0,1 02 03
o
£ U,*Well Ne14 / o KKepH . ,Knkep

_ .
018! . . /'./ . 2432
L 2337
/S
./ . !

FPTY NN N S S N N Tl N T IS S N 23398 R
. L . il SEEREEE o B
|-d | R : denbedes
I .. 1 { H .
. / _ _ 2486

m: /.; . a i _ Ull-.:341.s Br-ANE
A - 2488 [+ VT
S . | R2=0.75 IR IR

Kin_kepw, 2490 [ T
23458 :

u,! |:> Density log v -

Porosity curv

@® Core data

Figure 3.4.1 — Cross-plot core vs FE data and density porosity curve

46



0.25

POROC,

U,2 Well Ne14

0.19 }

2482 |G

23378

ongf——= L P& 00000 2484 |

23308 2

o B
U1 =4 3418

Q.06 |

2488 ||
BEVET) I

Y
2490 L

23458 _4:_: : ) .
U2 :> Neutron log v | ' L

Porosity curve

® Core data

Figure 3.4.2 — Cross-plot core vs FE data and neutron porosity curve

In order to create synthetic density curve Zalyaev's method will be used. This method is
based on the using of neutron log with the selection of normalization coefficients 'm' and 'K'.
These coefficients are selected individually on the base of lithological information from core
and log data.[10]
ATp=-90-Ln10(NK-Kk)+m Neutron log |:> Sonic log (3.4.1)

Where k and m: normalizing coefficients, NK — reading of neutron log

After that optimal coefficients are selected, synthetic density curve is constructed with a

help of formula.
Poac= P+HVsnale Sonic log E> Density log (3.4.2)

Where: p = avg + bV, + ¢, Vshale — gamma ray index, Vp=1/ATp-1000, and Greenberg-

Castanian coefficients a,b,c that corresponds to lithology

In order to check the following method, we need to choose the well which has all
required logs (neutron, sonic and density logs). In our case we have only one well that has sonic
log (well Ne10)

First of all the transformation from neutron log into the sonic was performed (Figure
3.4.3) with a help of the formula (3.4.1), coefficients k and m were selected on the base of
lithology. As a result correlation coefficient between the synthetic curve and actual is high, about

0.9 for the layer U;. Red synthetic curve, blue actual curve.
47




well 10 g/cec

mks/m s %
- ~

2500

£ >
-E . (_}
§ Well 10 T s &
| E== -
Figure 3.4.3- Synthetic sonic curve vs actual Figure 3.4.4- synthetic vs actual (density log)

Then using the synthetic sonic curve, synthetic density log was constructed with a help of
formula (3.4.2) The synthetic density curve reflects the actual curve behavior, and shows the
correlation between them al level 0.7 (Figure 3.4.4). After that synthetic density curve was used

for the construction of the density porosity, where it shows the correlation 0.68 (Figure 3.4.5).

0.3

023

015 |

D08 |

: :Weli 10
0 0.08 0.15 0.23 03

Figure 3.4.5 — correlation between synthetic density porosity vs core data (zone 3)

Then technique of N.Z. Zalyaev was checked in other wells which are situated in the
different zones (zones are mentioned in section 2.3- geological structure). In other wells sonic
log is not presented but density logs are presented in some wells. Using the individual
coefficients k and m (table 3.4.1) for the 3.4.1 formula. Examples of correlation between the

synthetic density porosity and core data are presented below.
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Table 3.4.1- coefficients for 3 zones for equation 3.4.1

Sandstone Tight siltstone and
- - Mudstone
medium | fine sand shale mass
Zone Coefficients 'a' / 'm'

1 2.9/260 |1.9/280 |2/280 1.9/290 3.5/280
2 3.2/300 |2.1/280 |2.5/260 |1.8/300 3.3/280
3 3/290 1.6/260 |2.3/280 |1.8/300 3.3/280

As can be seen from the correlation below well number 17, zone 2 has a sufficient
correlation coefficient about 0.63 (fig. 3.4.6 B). 3.4.6 A — red curve synthetic density log, blue —

actual density log.

11 16 21 26
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Figure 3.4.6- correlation between synthetic porosity curve and core data
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As for the wells in zone2 they have an average correlation coefficient about 0.65

) 03
I
2497 D-
022
e 4
R
’0 (1 X ]
0.15 L
[
*
= 0.07 v o %
4 *
. ®
0 H
0 0.07 0.15 022 0.3
Kn_xepH,
B
Figure 3.4.7- correlation between synthetic porosity curve and core data well Nel1
R*=0.7

Thus, summing up, we can say that the use of Zalyaev's technique of calculation gives
quite good correlation in wells. Average correlation coefficient equal to 0.6-0.65. But it is labour
intensive process to transfom neutron log into the density log, in addition we should have at least
some description of core in order to select optimal coefficients k and m. Therefore we need to

offer a more reliable method of matching for wells in this field.

3.5 CREATION OF THE SYNTHETIC DENSITY POROSITY CURVE

As it was shown earlier, density log has good correlation for the U;' formation.
Therefore, it was decided to match with a help of density log. But since only 6 of the 15 wells
have density log, the matching of the remaining wells is impossible. In order to create a curve
reflecting the behavior of density porosity curve, the neutron and gamma ray log were used. Also

these logs are presented in all wells.
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Figure 3.5.1 — block-scheme

The curve which will can reflects the behavior of density porosity curve can be calculated
by formula (3.5.1), since when neutron porosity is divided by gamma ray log then each of these
logs takes into account the lithological composition of the rocks in the section. Accordingly,
when we use the function in which these logs are present, we distinguish lithological features by
all the methods used.

The resulting formula:

ods = xNPHI Vg, Pma—Psh (351)

Igr Pma—Pf

Where: @ds- synthetic density porosity, NPHI- neutron porosity that is calculated from
the dependence of conventional units and fractional units (see example figure 3.2.3), lg- gamma
ray index, pma — matrix density, ps, — shale density u ps — fluid density and Vsh — shaliness

calculated by Larionov method, x- zone dependent correction coefficient.

xNPHI

With a help of equation we can achieve a repeat of the density porosity trend and

gr
correction coefficients 'x' help to control the position of the curve since the ratio overestimate or
underestimate the core data. Coefficients 'x' were chosen by an iterative method individually for
each zone. Facial zones were taken from geological description of the field (section 2.3). The
field has three facial zones (figure 3.5.1): the first zone corresponds to coastal-marine
depositional enviroment, the second zone is tidal deposits and third zone are marshland and
swamp. The coefficient "X" are 0.55, 0.37 and 0.35 respectievly.

In order to check the equation the wells which have both a neutron log and density log
were used from each facial zone (14,17,10). When the equation was applied the constructed
curve reflects the behavior of the density porosity curve and the correlation coefficient shows a
good correlation between the synthetic curve and core data, also this correlation coefficient is
similar to the coefficient obtained by the original density curve. Therefore, it can be applied in
wells where there is no density logging.
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Figure 3.5.2- facies map

As can be seen from the plots the equation gives good correlation coefficients in the

range 0.65-0.7 (figure 3.5.2).
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Figure 3.5.3 — Comparison of the synthetic porosity curve and actual density porosity
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Figure 3.5.5 — Comparison of the synthetic porosity curve and actual density porosity

3.6 PERMEABILITY MATCHING

The permeability prediction is as important as the porosity matching, if in the second case
the porosity has a very strong effect on the reserves and, accordingly, on the economy of the
project, then in the first case permeability prediction is very imoprtant for the futher simulation
model. The error in permeability is critical for the development strategy since it has a large effect
on the oil rate and production operations. Therefore the accurate permeability prediction is
necessary.

In order to have a good correlation between the core permeability and predicted one, the
following parameters should be taken into account. Good correlation between the calculated and
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core porosity since the conventional method of permeability prediction has the dependence
(porosity-permeability relationship)- y=ae®® and a good correlation between the core porosity
and permeability [6].

The field has two zones which are confirmed by geological description and FE data, the
first zone is U;! and U2 In the first case the permeability prediction was performed by
conventional method i.e. by porosity-permeability relationship y=0.0316e**%®*, For the second
layer conventional method gives bad predicted permeability and Hydraulic Flow Units approach

was applied.

3.6.1 PERMEABILITY MATCHING OF U;*

First of all the relationship (porosity-permeability) was constructed (Figure 3.6.1), after
that the equation was applied for the prediction of permeability. The correlation between the
predicted and core permeability show a good correlation coefficient above 0.7 (see examples
3.6.2).

10000 -

Q 1000 - ”t
£
= 100 -
et
= 10 - y=0_0316841.006x
'gs H R? = 0.8285
E 1 T ® T T T ]
8 910 5 , 01 0.15 0.2 0.25 0.3
001 - e .
porosity f.u.

Figure 3.6.1- core porosity-permeability relationship

Results of permeability matching.

Table 3.6.1 — correlation coefficients for Ull

Well 17 10 11 12 14 15 17
Correlation R2 0.7 0.72 0.76 0.7 0.68 0.65 0.72
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Figure 3.6.2 — examples of permeability matching for U;*

This approach is classical, but its implementation shows that because of dispersion of the
coefficients of the coupling equations, the predicted permeability values can be determined with
a sufficiently large error. In some cases, there is a fairly reliable correlation of permeability with
data from various formation evaluation methods. For example, in the literature, a large number
of experimental statistical equations for the relationship of permeability with normalized values
of the SP field (aSP) or gamma ray index of the field of natural gamma activity are presented.
But the effect of these equations is limited to particular fields [6].

More general variants of the permeability prediction proposed by specialists require
taking into account the residual water saturation of rocks, the determination of which according
to the formation evaluation data also depends on the chosen calculation models and is
problematic. Nevertheless, the most frequently recommended equations are
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. 25047
1. Tixier relation: &% =M;

Swi
2. Timur relation: £*° =M,
Swi
3. Coates-Dunamoir relation: k& =3—ﬂ?- ¢ -,
w o Swi”
4. Coates relation: k*° =100-[1_§1£:
vi

Where: Swi is the residual water saturation, K is permeability, ¢ is porosity
Application of these equations show correlation at the level 0.5 therefore conventional

method of prediction of permeability was chosen

Table 3.6.1.1- correlation coefficients for emperical equations

Method of Well number
matching 2 3 4 5 6 7 8
Tixier 0.39 0.44 0.61 0.6 0.52 0.57 0.51
Timur 0.48 0.56 0.49 0.53 0.37 0.66 0.6
Coates-Dunamior 0.52 0.51 0.44 0.56 0.55 0.61 0.6
Coates 0.53 0.49 0.46 0.51 0.5 0.54 0.48
Method of Well number
matching 10 11 12 14 15 16 17
Tixier 0.62 0.49 0.56 0.54 0.51 0.65 0.55
Timur 0.52 0.53 0.48 0.41 0.54 0.3 0.46
Coates-Dunamior 0.58 0.6 0.56 0.49 0.43 0.39 0.37
Coates 0.6 0.46 0.52 0.53 0.6 0.43 0.33

3.6.2 HFU APPROACH FOR U;? FORMATION

As can be seen from the plot 3.6.2.2 where the conventional method of permeability
prediction (blue curve) shows a poor correlation between the calculated and core permeability,
although porosity- permeability relationship has a good correlation (3.6.2.1). Therefore
unconventional method will be used (HFU), which gives a good correlation (3.6.2.2) red curve.
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Figure 3.6.2.2- conventional and FZI method of prediction of permeability. Well 16

3.6.2.1 THEORY OF HFU APPROACH

The traditional approach used to predict permeability from FE data is based on equation

depositional enviroment. (figure 3.6.2.1.1).
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Ink= a+b¢. The method ignores the observed scatter of the experimental data and predicts a
smoothed permeability distribution that does not reproduce the observed permeability variation.

Due to the reservoir properties depends on pore and throat geometry, texture and structure and




Correlation coefficients assume sufficient matching. However, exponential equations do
not provide desired result while comparison of calculated and core data. Potential reason is local
presence of reservoir with high permeability. Alternative method for permeability prediction is
HFU approach that helps to identify volumes of rock similar in properties.

The technique is based on the concept of a porous medium as a bundle of capillaries. This
assumption allows us to obtain a theoretical expression for the permeability of the ideal soil
model by combining the Darcy equation and Poiseuil one.[13]

k=¢r2/8 (3.6.2.1.1)

Where: k — permeability, r- pore radius, ¢ effective porosity.

This relationship shows that proportional factor between the porosity and permeability is
defined by the radius and shape of pore throat. Then Carmen and Cozeny obtained a modified
ratio (Karmen-Cozeny equation) using the average hydraulic pore radius expressed through the

specific surface of the pores and the tortuosity factor.

_ €’ 1
k= (1-de)? % [FS‘L’ZSgVZ] (3.6.2.1.2)

Where Fs- form parametr, T - tortuosity factor, Sy surface area per unit grain volume

Since the Cozeny constant Fst? was the main restriction to use the equation (3.6.2.1.2)
for permeability calculations, since the values of Cozeny constant were unknown for specific
rock and value of specific surface was not considered in Cozeny constant.

Due to complexity of choice of constant, the alternative parameters are used — Reservoir
Quality Index (RQI) which characterizes the average hydraulic radius of pore throat and it is
inversely proportional to permeability square root and Flow Zone Indicator (FZI) which includes

the main parameters of geometry of pore throat.

RQI = 0.0314 x \/E (3.6.2.1.3)
_ 1

FZI= ot Sgns (3.6.2.1.4)

RQI=pz*FZI (3.6.2.1.5)

Where ¢z- normalized porosity ¢z= f:;e (3.6.2.1.6)

Using these equations the parameters RQI and FZI can be calculated from the known
values of porosity and permeability. Graphically, at the RQI vs ¢z log-log plot there are certain
points that lay on unit slope line and may be classified as 1 hydraulic unit having the same mean
value of FZI (see plot 3.6.2.3.1).
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3.6.2.2 GEOLOGICAL MEANING OF FZI

Experimental data confirm the relationship between the FZI and geometry of the pore
throat. The larger the radius of pore throat the larger value of FZI and the smaller specific
surface, the greater FZI. Also it is connected with grain composition of rock i.e. an increase in
value FZI characterizes the increase of average size of grains and reduction of fine fraction.

The change in the mineralogical composition of the matrix and rock cement is naturally
reflected in the value of FZI. Increase FZI characterizes the change in proportion matrix
composition in the direction of an increase in the content of quartz and a decrease of feldspar.

The connection of FZI with the geometry of pore space and the mineralogical
composition of the rock determines the correlation of FZI with the physical measurements of the
logs. In particular, the volume and type of shales and specific surface are connected with reading
of Sp log. In addition, the ratio of inert minerals and minerals containing radioactive isotopes of

potassium must be directly related to gamma-ray readings.

3.6.2.3 CORRECTION OF INPUT DATA

The measurement of permeability was performed in surface conditions with a help of
nitrogen,therefore the measurements should be corrected. In order to transform the permeability

for gaseous phase into the liquid phase Klinkinberg equation was used.
= kgas
9= T0.61/P (3.6.2.3.1)
Where: Kjiq- liquid permeability, Kqas — gas permeability, 0.61 Klinkinberg coefficient for

nitrogen and Pm- average pressure of experiment.

Table - 3.6.2.3.1 Average pressures of the experiments

Range of permeability, mD Average pressure of the experiment, atm
>10 1,1
1-10 1,3
0,1-1 2,0
<0,1 2,7

3.6.2.4 CLASSIFICATION OF RESERVOIR TYPES BY CORE DATA

Since the concept of hydraulic units implies that there are a limited number of reservoir
types which characterized by a unique mean value of FZI and the spread of FZI values around
the mean, is caused by random experimental errors. Therefore first of all, it is necessary to
determine the number of such types of the reservoir and the boundary FZI for each of them. For
this purpose, all available experimental data of core and a lot of graphical and analytical

methods can be used. In this project the following methods were used:
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Modified Lorenz plot which is an analogue of inflow profile. Breaks on the plot
correspond to reservoir type change. For this purpose, the filtration characteristic of the reservoir

is constructed along the y-axis i.e. ). kjhj and storage capacity is constructed along the x-axis

. . YKjhj . X oihj
Y. djhj. Construct the plot Fj = Skim VS Cj = S oihi (Figure 3.6.2.4.1) [15].

o 0.2 0.4 0.6 08 1 12

Figure 3.6.2.4.1- Modified Lorenz plot of well 10

The graph shows the number of hydraulic flow units over all wells. These data should be
plotted on a linear plot as on Figure 3.6.2.4.2. Figure shows the number of hydraulic flow units
in the reservoir in well 10 where 1% and 2nd are the reservoir with a good properties while 3 poor
reservoir properties and 4 non reservoir. As can be seen from the plot 3.6.2.4.2 almost all wells
have a poor reservoir properties at the lowest part. It can be confirmed by the geological

description of the field since the lower part of layer U2 has a poor reservoir properties.
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Figure 3.6.2.4.2 - Modified Lorenz plot for all wells
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Graphical analysis of RQI vs normalized porosity on log-log plot. The points lying on a
straight line of unit slope can be characterised as one HFU (3.6.2.4.3). As can be seen from the
plot, reservoir can be splitted into 4 hydraulic flow units.

10

RQl

0.1 -

0.01

Figure 3.6.2.4.3- RQIl vs @z

Core data analysis — the analysis and description of core data was performed in 8 wells,
the detailed core description helped to define hydraulic flow units and confirm it. To sum up,
core analysis and graphical methods provide a sufficient information about the number of
reservoir units which can help to predict permeability more accurate. Conducted core and
structure analysis supplement classification with sedimentological meaning. Table shows (table
3.6.2.3.1) HFU that correspond to different facies. 1% unit is presented with medium grained
sandstone with massive structure. Last reservoir unit is presented with fine grained sandstone
with interlayering of siltstone. 4 unit is non-reservoirs and appear as cut-off criteria for this

layer.

Table 3.6.2.4.1-Average characteristics for HFU

_ FZI .. |Permeability,| _. -
HFU Porosity, % “*| Lithology description
(average) mD
Medium sandstone with
1 3.902 138 165.2 .
massive structure
Fine sandstone with
2 1.298 16 12.64 .
massive structure
Fine sandstone with
3 0.646 14 2 . .
interlayering of siltstone
4 0.311 12 0.28 Mudstone/ Tight sand
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Table 3.6.2.4.2- Correlation coefficients of wells predicted through average FZI

well 2 3 4 5 7 10 11 16
correlation R2 | 0.74 | 0.79 0.73 0.73 0.7 0.7 0.66 0.71
- Lo

Well 4 R?=0.73

105 18.75 27
Knp_kepH,

-80 - - :
-80 175 115 2125 310

Knp_kepH,

Figure 3.6.2.4.4- Examples of predicted permeability through average FZI

3.6.2.5 PREDICTION OF HFU FOR FUTHER WELLS

After the definition of reservoir types quantity in cored wells with description there is an
issue on how to predict FZI values for uncored or wells without core description. Available data
in these wells is log data. Thus, correlation matrices between presented logs and calculated FZI
were constructed.[13] On the base of correlation coefficients multiple linear regression with 3
predictors and 3 conditions was obtained. 3 conditions of porosity were used in order to increase

the correlation coefficient between the FZI and log. For this purpose porosity was sorted on three
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groups (= 18%; 14 — 18% and < 14%) .The predictors were GR, ILD, GZ2, according to

which a multiple linear regression was constructed.

Table 3.6.2.5.1- correlation of predictors

Log Correlation
Gamma ray -0.3646
ILD 0.273
GZ2 0.1645
LLD 0.0962

On the base of obtained predictors multiple linear regression was constructed.
FZI= a*GR+b*ILD+c*GZ2 (3.6.2.5.1)

(—0.4012; 0.01298; 0.00366) if porosity = 18%
Where a,b,c ={ (0.118;0.0095; 0.0057) if porosity 14 — 18%
(0.1392; 0.03325; 0.00381) if porosity < 14%

After that the regression was obtained, it was checked in wells where core description is
not presented, the results are shown below.
Table 3.6.2.5.2 — Correlation coefficients predicted through regression

well 6 8 14 17 12 15
correlation R2 | 0.7 0.7 0.71 0.83 0.74 0.67
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Figure 3.6.2.5.1- Examples of predicted permeability through regression

To sum up, the field has 2 layers which has different reservoir properties, in the first layer
permeability was predicted by the conventional method. As for the second layer, conventional
method is not appropriate since it gives a poor correlation between the cora and calculated data.
Therefore HFU method was used. 4 hydraulic units with unique average FZI values were

defined. For permeability prediction modified Carmen-Kozeny equation was used.

3.6.3 MATCHING OF WATER SATURATION

Fluid saturation of reservoirs is the volume of pore space filled with formation water, oil
and gas. The water saturation determined by the coefficient which is equal to the ratio of the
pore volume occupied by the fluid to the total pore volume. Water saturation is difficult to
determine because water can be present in various forms, for example in the form of bound water
or in the form of mobile water. Therefore it is important to correctly adapt the formation
evaluation and core data since the volume of hydrocarbons in the pores will be determined as

(1-Sw)
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In order to determine water saturation coefficients a m n should be determined with a
help of particular relationships. Coefficients a and m are determined by the porosity- formation
factor relationship (figure 3.6.3.1) where coefficient a — tortuosity coefficient and m —
cementation coefficient.
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Figure 3.6.3.1- determination of a and m coefficients

As a result coefficients a and m are equal to 1.5917 and 1.435 respectively. After that
coefficients were determined, coefficient n- water saturation exponent should be calculated with

a help of relationship water saturation — resistivity index. Coefficient n = 1.997
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. |
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z
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water saturation

Figure 3.6.3.2- determination of coefficient n
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The next parameter that is needed to determine the water saturation is the formation water
resistance. Resistivity of formation water was obtained on the base of chemical analysis reservoir
fluid probe and formation temperature. During the analysis of data the water salinity was
calculated (29890ppm at reservoir temperature 92 C) for future identification of resestivity of
water, (Figure 3.6.3.3). Obtained resistivity equal 0.08 Ohm*m. During determination of
resistivity charts Gen-8 and Gen-9 was used (Schlumberger ©)

Conversion approximated by R, = R, [(T; + 8.77)(T,+ B.77)FF or R, = R, [(T, + 21.5)/(T,+ 215)°C
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Figure 3.6.3.3- Gen 9 plot for formation water resistivity estimation

The last step before water saturation determination is correction of induction log for skin effect.
This procedure was performed in Prime software. When the preparation was performed water
saturation can be calculated. In this project the most effective equation for water saturation
estimation is Archi equation (average R?=0.7), while other models for Sw estimation have much

less correlation coefficient (Simandoux, Poupon and Indonesian model).

Archi model: Sw=" |22 (3.6.3.1)
¢™R¢
Simandoux model: ¢ | 1 (3.6.3.2)

66



2 m
Indonesian model: SW=aRWH_VshJ+\/(Vshj +4¢] (3.6.3.3)
26" || R, R,) a-Rt-Rw

Poupon model: SW:n\/a(l_Vshj,[ Rw ] (3.6.3.4)
" (Rt R, ) 1oV,

Where: a — tortuosity coefficient ,m — cementation coefficient, n- water saturation

exponent,Rw- resistivity of water, Rt-formation resistivity, ¢- effective porosity.

Table 3.6.3.1- Correlation coefficients for Sw (Archi model)

Well 2 3 4 5| 11| 17 7 8| 10 15 16
CorrelationR2 | 0.71| 0.74| 0.7]0.85[0.73/0.68 0741074066 | 07| 0.7

Some wells are not presented in the table because they have small number of core points

of they are situated in the transition zone.
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Figure 3.6.3.4- correlation of water saturation
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4. KPUTEPUU OTCEYEHMUSA

Jis  ompeneneHusi He(TEHACHILIEHHOTO HWHTEpBajia, HEOOXOIMMO  OMNPEIENIUTh
KPUTHYECKHE IIapaMeTphl 10 TJIMHUCTOCTH, BOJOHACBHIIIEHHOCTH, IPOHULIAEMOCTH H
nopucToCcTU. JlaHHBIE pacyeTbl OBLIM BBIMOJIHEHBI ABYMSI CIIOCOOAMH: pPacdeT MO KPHUBBIM
IIOPUCTOCTHU,IIPOHULIAEMOCTH Y BOJOHACBIIEHHOCTH ITOJIYyYEHHBIX TPAJULMOHHBIM METOJIOM H
yepe3 TMIpaBINYECKUe eIMHULIBI TOTOKA. Pacder BeeTcs TOJNbKO I IJ1acTa 10,2,

Pacuer HaumHaerca C omnpeneneHUs KPUTHYECKOTO 3HAYECHMS BOJOHACBIIIEHHOCTH.
Januplii mapameTp ObII pacCUMTaH TPEMsI METOJAaMH: MEpeceueHHe OTHOCHTENBHBIX (a30BBIX
MIPOHUIIAEMOCTEW, M3MEHEHUE XapaKTepa KAaNWUIIPHOTO [JABJIEHUS U INOCTPOEHUE KPUBOU
dpakiuoHagbHOr0 MOTOKa. KpuTHueckoe 3Hau€HUE MPUHATO MO MOCIETHEMY METOy, TaK Kak
OH YYHUTHIBACT BS3KOCTHBIC CHJIBI MEXAy HedTbio W Bomou. [lms mumacrta 10, KPUTHUYECKOE

3HayeHue BojgoHaceimennoctu 0,73,

0.8

506

E

0.4

0.2
: [
00 02 04 06 08

Sw, u.f.

Pucynok 4.1- onpeneneHue KpUTUYECKON BOJOHACKHIILIEHHOCTH

Jlamee KkpuTepuil Mo MOPUCTOCTH TONTYYEH KaK IMepeceueHre (PYHKIHMA HAKOIUIEHHBIX
pactpeneneHuid i 3HAY€HWH BOJOHACHIIIICHHOCTH MEHBIIE M OOJIbIIIe KPUTHIECKOTO. Takum

o0pa3om, kputuueckast mopuctocts 14,7%

1
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—Reservoir —Non-reservoir — Cut-off

Pucynok 4.2 — onpeaeneHne KpUTHIECKOW MOPUCTOCTH
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,HJ'I?I OIMPCACIICHUA  KPUTUYCCKOrO 3HAUYCHHA  IMPOHUIACMOCTH HCITIOJIB30BaJIOCh

3aBHCHUMOCTH TIOPUCTOCTh-TIPOHUIIAEMOCTh. Kputuueckas nporunaemocts paBHa 0.98 m/I.

0.3

0.2 ~
'y
)

( 6 8 kmDI10

e
.

—Reservoir ——MNonreservoir  €—Cut-off

Pucynok 4.3- onpeneneHue KpUTUYECKON MPOUHLIAEMOCTH

KpI/ITI/I‘-ICCKOC 3HaYe€HHE TJIMHHUCTOCTH OBLIO MMOJIY4YCHO IYTEM IICPCCCUCHUA (1)YHKI_II/II7I

pacpeaciiCHuA BEPOATHOCTH IJIA KOJIJICKTOPA U HE KOJIJICKTOPA U COCTABJIACT 0.43.

0.8 >
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]
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Vsh

=—Reservolr =——Non reservoir  <€— Cut-off

Pucynok 4.4- onpenenenue KpUTHYECKOW MNIMHUCTOCTH

Bo BTOpOM BapumaHTe pacueTa KpUTEpUEM OTCEYEHHs OYAYyT HCIIOJIb30BAaThCS KPHUBBIC
MOPUCTOCTH U MPOHUIAEMOCTH, PACCUYUTAHHBIE MO HETPAJUIMOHHBIM METOJaM, & B KayeCTBE
KpUTEpHs OTceUeHusi Oy/eT BBICTYNATh YeTBEPTas T'MPaBIMYECKas €IUHHIIA IOTOKA U BCE YTO
MEHbIIIE ee cpefHero 3HadeHus FZI. I' e kpurnueckue 3HaueHUs OPUCTOCTH U IIPOHULIAEMOCTH

coctaBisioT 12% u 0.9 M/l cOOTBETCTBEHHO.
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5. PE3VJIBTATHI HIPOBEJEHHOI'O HCCJIEJOBAHUA

B pesynpTare [aHHOrO ucciefOBaHMs ObUl IMPOBEIEH CPaBHUTENbHBIN aHAIM3
uMmeromuxcs crnocoboB anantauuu gaHHbiX [MIC Ha kepHoBble AaHHble. Kak mokasayn OmMBIT
JAaHHOHM paboThl, HE Bcerjaa TpaAuLMOHHbIE MeTonbl amanTtanuu [ MC-kepH pabortaior, 4Tto H
HOJTBEPXKIAIOT JaHHBIE MTOIy4YEHHBbIE B X0/1e HcciaenoBanusa. Hanpumep, cranaapTabie GopMyJibl
JUId  HaxoxJIeHUs dS((EeKTUBHOW IOPUCTOCTH NPOHHLIAEMOCTH  IOKAa3ajlud HEYBEPEHHYIO

cxoauMocTh AaHHbIX [ IC-KepH, 4TO MOXKHO YBUJETh U3 TaOIHIIbI pe3yIbTaTOB A TaIliH

Ta6muma 5.1 — Koppensiusi ToOpucToCTH 10 METO1aM

CKBaXKMHa AganTtauma NopucTocT1 No metoay
Ne MJIOTHOCTHOM HEWTPOHHbIN
2 - 66
3 - 74
4 - 70
5 - 75
6 - 71
7 - 70
8 - 46
10 60 54
11 - 58
12 - 51
14 57 53
15 55 60
16 58 55
17 50 49

Jlanee ucrnonap30BaHNE KOMOMHMPOBAHHBIX METO/OB pacueTa MOPUCTOCTH TAKXKE HE Aall
XOpOoUIeH CXOIUMOCTH K TOMY K€ OHM ObUIM MPUMEHEHBI TOJIBKO TaM TJe MPHUCYTCTBOBAIU 002

KapoTaka (HEHTPOHHBIHN U TIIOTHOCTHOMN)

Tabmuma 5.2 — Koppensiusi TOpucToCT Mo KOMOMHUPOBAHBIM METOJIaM

Well number
Method/R2
10 14 15 16 17
= agy + Bep
1+ v5;,, 0.52 0.56 0.6 0.6 0.51
-1
—q1_°8®
¥o Pme 0.6 0.59 0.57 0.61 0.57
©Pp T Py
Paverage 2 0.61 0.62 0.57 0.61 0.55
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[Io xonmy pabGoThl Oblna BbISIBIEHA TEHICHIMS, YTO IUIACT 10" umeer XOpOIIYIO
KOPPEJSLMIO 110 IMOPUCTOCTH €CIM K HEMY IIPUMEHUTH IJIOTHOCTHOM KapoTax. B pesysnbrare
ObUIM TIOTYYEHBI Xopolire K03 uuneHTs! Koppensauuu B paiione 0.7 U BbIILIE.

[TockonbKy HEUTPOHHBIM KapoTa)XX MMeEN XOPOUIYI0 KOPPENALHI0 B IUIacTe 10:® u oH
MPUCYTCTBOBAJl BO BCEX CKBaXXMHAX, TO TaM HE BO3HMKIIO MPOOJEM C aganTalueil KepHOBBIX
nauHbix (Tabmumna 5.3) [MoaToMy Hamo ObUIO HAWTHM BapUaHT KaK CAENaTh aJamnTalyio0 I1acTa

1
HO;™ mpu oTCyTCTBHH MJIOTHOCTHOTO KapoTaxa 0oJiee 4eM B TOJIOBUHE CKBAKHH.

. . 2
Tabnmma 5.3- koppensmuus HEHTPOHHON MOPUCTOCTH s T1acTa FO

CkBaxkmHa Ne 2 3 4 5 6 7 8
Koppensauua, % 70 74 70 75 71 70 72
CkBaXkmnHa Ne 10 11 12 14 15 16 17
Koppenauma, % 73 70 75 72 68 73 77

bruta BeiOpana meronuka 3anseBa H.3. ommcannas monpoOHO paHee B rnaBe 3.4 ans
BOCCO3/J]aHUsI TUIOTHOCTHOTO KapoTaxka. JlaHHas MeToJIuKa JOCTaTOYHO XOPOIIO BOCCO3/AET
KPUBYIO TUIOTHOCTHOTO KapOTa)Kka MPU YCIOBHUH, €CJIM MPUCYTCTBYET aKyCTUYECKUM KapOTaX B
Ka4eCTBEe ATAJIOHA Il HOPMATU3YIOMIUX KOAPUIIMEHTOB K 1 m Tak KaK OT HUX CHJIbHO 3aBHCUT
JanbHEeNIee NOBEACHNE CUHTETUYECKON KPUBOM, TAK)KE HYKHO T'€0JIOTHYECKOE OMMCAaHUE KepHa
JUISL JETABHOTO JINTOJIOTHYECKOTO PacuJieHEHUS OT KOTOPOTO TOXKE 3aBUCHUT OKOHYATEIIbHBIN
pesyapTaT. K MHHYycaM JaHHOW METOIUKH CIEAyeT OTHECTH OOJBIIYI0 TPYAOEMKOCTh MpPHU
MOCTPOCHUU JIUTOJIOTHYECKON KOJOHKM W BBICOKHH CYyOBEKTUBHBIH (hakTop MpH padorte.

HOJ'IyLIeHHBIC PE3YJIbTAThI AAOT HEIIJIOXYIO KOPPCIALUIO JaHHBIX FI/IC'KepH

. . 1
Tabnuna 5.4- koppensiuysi CHHTeTH4YECKON TNIOTHOCTHOM mopucTocTy i miacta FOq

CKBaxunHa Neo 2 8 10 11 12 14 16 17

Koppensauusa, % 58 61 68 70 62 55 60 63

Tak kak cpemHee 3HAUYEGHHWE KOPPEISIMH Y JIAHHOTO MeEToAa cocTaBisieT 62%, d4to
HEIUIOXO, HO HYy)KHa Oojiee yBepeHHass CXOAMMOCTh TIO3TOMY OblJa CHHTE3MpOBaHA
WMCKYCTBEHHAs KpWBas TUIOTHOCTHOM TIOPUCTOCTH, JUIsl STOTO TOHAI00WIach HEHTPOHHAsS
MOPUCTOCTh W JBOWHOW Pa3HOCTHBIN MapaMeTp W KOPPEKIHUOHHBIH KOA(DMUIIMEHT I Kaxa0i
dammanbHol 30HBI. Tak Kak KaKIbld U3 3TUX KapOTaKed yYUTHIBAET JTUTOJIOTHYECKHMA COCTaB

nopoa B paszpe3e. COOTBETCTBEHHO KOTJa Mbl UCHOJNB3YeM (YHKIIMIO B KOTOPOH MPHUCYTCTBYET

OTH KapOoTaXu, TO MBI BBIACIACM JIMTOJOTHMYCCKUC OCOOEHHOCTH II0 BCEM HCIIOJIb3YEMBIM
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MeronaMm. JlaHHBIM MeTOA OBLT BBIABJICH JKCIEPUMEHTATBLHO W TMOJXOIUT JJIsi JTaHHOTO

MECTOPOKICHHUS TaK KaK K03 (PUIIMEHT Koppensiuu cocTaBiseT B paiione 70%.

. . 1
Tabnuma 5.5- Koppensaiusi CAHTETHYECKOH IITOTHOCTHOM MOPUCTOCTH J1s miacta FOq

mocyMTaHHas yepe3 ypaBHenue @ds (3.5.1)

CKBaxunHa Neo 2 8 10 11 12 14 16 17
Koppenauusa, % 65 68 70 74 70 80 70 70
[Iponuniaemocts ObUIa  caganTHpOBaHa JABYMS METOAAMH JJIsl  IUIacTa IOl1

HCIIOJIb30BAJIaCh TpaaulHOHHAA 3aBHUCUMOCTb IMOPHUCTOCTb-IIPOHHULIACMOCTb, I'IC A0CTATOYHO

YBEpCHHAas CXOAUMOCTD.

Tabnuma 5.6 — xoppensiuus 11 TiacTa 10,

Well

17

12

Correlation

R2 0.7

0.72

0.76

0.7

0.68

0.65

0.72

I[JI?I jiacra IO]_Z OBLI IMPUMCHCH MCTOJ TMAPABINYCCKUX CAUHHIL [TOTOKA TaK KaK B 3TOM

IJ1acTe Ha6n10ﬂanacn. [j10xas Koppesaus 1o TpaAuiuOHHOMY METOAY.

Tabnuia 5.7 — koppensiuus 11 Tiacta 10,2

well

2

3

4

5

7

10

11

16

correlation R2

0.74

0.79

0.73

0.73

0.7

0.7

0.66

0.71

Tabnuua 5.8 — koppenauus NPOHULAEMOCTH, CIIPOTHO3UPOBAHHAS Yepe3 PErPecCHIo

well

6

8

14

17

12

15

correlation R2

0.7

0.7

0.71

0.83

0.74

0.67

UYro kacaercsi BOJOHACHIILIEHHOCTH, afanTtanus naHHelx ['MIC-kepH Oblia mpoBejeHa Ha
OCHOBE ypaBHEHUs Apuu.
B wurore mnomyyaem 4TO mNpuUMEHSs METOAbl aJanTalii HMEIOLIUE HaWBBICIINE

MOXHO  0oJiee  TOYHO

3¢ (HeKTUBHYIO

HC(I)TCHE[CLIH.[CHHYIO TOJIIIUHY I1J1aCTa. B nmanHoit Ta6J'II/II_IC MNpEACTAaBJICHO CPABHCHUC CPCAHUX

KOA(P(UIMEHTBl  KOPPEISILHIU ONpPEJIETUTh
nmapamerpoB miacta F01% K KoTOpOMy IPHMEHEHBI KPHTEPHH OTCEUEHHUS TTOCYNTAHHBIE TI0 TIIOXO0
CKOppEJMPOBaHHBIM JaHHBIM M 110 JAHHBIM C Xopolei koppemnsuueid. CieBa npuMeHeHue cut-

off ¢ mnoxoii koppensueil cipaBa ¢ XopoIeu.
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Tabmuma 5.9- CpaBHeHHE pe3yabTaTOB TPUMEHEHUS KPUTEPUEB OTCECUCHHS

Homep | Odpem T . Hom Obsem .

CKE. TImH ® |Kwull) Sw | Heff cm:p i ® | KuI| Sw |Heff
2 041 | 15 8 0 7 2 041 | 16 | 12 64 | 9.1
3 044 | 17 7 60 | 73 3 044 | 18 | 11 5§ | 97
4 0.2 14 6 40 | 112 1 0.2 16 g 44 8
5 0.37 15 g 38 11.8 5 0.37 16 g 34 15
7 054 | 14 7 2 | 103 7 054 | 14 7 s1 12
8 0.48 15 9 22 5.6 8 0.48 15 13 23 6.7
10 0.4 15 10 36 11 10 0.4 19 11 28 12
11 0.48 17 6 41 6 11 0.48 18 8 39 9.1
12 046 | 18 4 38| 71 12 0.46 | 18 6 41 8.3
14 039 | 16 | 46 34 | 74 14 039 | 16 54 44 14
15 0.42 13 6 2 | 53 15 0.42 14 6 51 6.3
16 0.52 15 29 57 8 16 0.52 13 26 60 16
17 0.41 16 11 66 | 74 17 0.41 16 12 61 | 103
18 0.43 14 10 4 | 62 18 0.43 14 10 48 7

Pesynbrarom maHHOW pabOTHI SBIISIETCS MPOBEICHHBIC PACYETHl BCEX METPOPUINICCKUX
napameTpoB  (IMOPUCTOCTh,IPOHUIIAEMOCTh W BOJOHACHIIEHHOCTh)  OCHOBaHHBIE  Ha
ONTUMAIBHBIX MeToaax amantanuu JaHHbIX [UC-kepH. BpiOop oNTHMalbHBIX METOIIOB
ajanTanMyd ObLT OCHOBAaH HAa BBIACNEHUU JABYX IUTACTOB W TMPHUMEHEHHUS K HUM Pa3TUYHBIX
METOIUK aallTall|H.

1 .

Jas mimacra FO;". ApanTanus MOPUCTOCTH — IUIOTHOCTHOM KpOTax. AjanTarus
MPOHUIIAEMOCTH — 3aBUCUMOCTb POHUIIAEMOCTH OT MOPUCTOCTH.

2 . .

Jas mnacra HO;°. ApanTtanus HOPUCTOCTH — HEUTPOHHBIM KpoTaxk. AjanTanus
MIPOHUIIAEMOCTH — THIPABITNYECKUE STUHUIIBI TIOTOKA.

B 06oux cnyuasix aganTaiusi BOAPHACHIIIICHHOCTH MMPOU3BOIUIACH IO METOAY Apun

JlaHHbIe aganTanuy B JAIbHEHIIEM MOXXHO IPUMEHHUTH K IMTOCTPOEHUIO T€OJIOTUYECKOU 1
TUAPOJUHAMUYECKON MoJienu. Takke MOATOTOBJIEHBI TOTOBBIE IUIAHIIETHl HA KOTOPBIX MOXHO
BHJICTh TIOBTOPEHHE TPEH/IA M0 MMOPUCTOCTH,ITPOHUIIAEMOCTH M BOJOHACHIIIEHHOCTH. [ImaHIeTs!

HaxXoJIATCs B IMIPUITOKCHUU.
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6. PAHAHCOBBIA MEHE)KMEHT, PECYPCO2®®EKTUBHOCTH U
PECYPCOCBEPEXEHHUE

Ha Teppurtopun Ilapabenbckoro paiiona, ToMckoi 00JacTH Ha JAHHOM MECTOPOXKICHUHU
B niepuog ¢ 01.09.17 mo 01.04.19 Oymer mpoBoguTCS AOpa3BeaKa MECTOPOXKICHHUS U C ITOU
eI TpeOyeTcss MPOOYpHUTH HECKOIBKO Pa3BEIOYHBIX CKBOKUH KOTOPBIC B MEPCIICKTHBE
nepeayr B J00bIBAalOIIME WM HarHeTaTellbHbIe, TaKKe€ B JAaHHBIX CKBa)XMHaX OyAyT
npoBeJeHbl reodu3nueckre HcciaeoBaHusl CKBaXWH. Ha mnpumepe oaHON pa3BegodyHOU
CKBOKUHBI OYIyT pPacCMOTPEHBI 3KOHOMHYECKHE 3aTpaThl HA WCCIEIOBAHHE M IPOBEICHUE
reo(pU3UIEeCKIX UCCIICIOBAHUIA CKBAYKHH.

[Ipeanonaraemeiii  3a00i  pa3BeqOYHOM CKBaXKuHBI cocraBisger 2200 MeTpos,
MpeJIoiaraeTcs, 4YTo JaHHAas CKBaKUHA OyJeT HAKIIOHHO-HAIIPaBJICHHOMN. DTan 1abopaTopHbIX U
AHATUTUYCCKUX HCCIICIOBAaHUM HAYMHACTCS C OTOOpa Mpo0, TakKe B TEUCHHE BCETO BPEMEHHU
OyzIeT MpOMCXOAUTh KaMepayibHasi 00paboTKa, TO €CTh JIA0OPATOPHBIE U AKCIEPUMEHTAIbHBIC
WCCJIEIOBAHMsI, KOTOpbIE TMPOBOJATCS B TMOJIKOHTPOJBHOM cpele, OaHHas paboTa dYacto
JOTIONHSIET ToJieBble paboThl M OOBIYHO HAampaBieHa Ha HM3yYE€HUE TMEPBUYHOTO CHIPbS
IIOJIyUEHHOI'0 C HCCIIEyEeMOM MECTHOCTH, B JAHHOM Cily4ae CKBakuHa. Ilo oxoHuaHuIO BCex
MOJIEBBIX PAa0OT HACTYIAET OKOHYATEIBHBIM 3Tal KaMepaabHOW 00pabOTKU B KOTOPYIO BXOIUT
uHTepIpeTanus MatepuanoB nanHeix [ MIC, cocTaBneHue OTYETOB U HAMKMCAHUS PEKOMEHIAIUi
K JanpHeimmM padoram. [lanHast oOpaboTKa MPOU3BOIUTCS TPYMIIONH KOTOpas OPraHW30BaHa U3
CIIEIUATIUCTOB, MPEIYCMOTPEHHBIMU B INTaTe MapTuu (dKcreauiuu). Takoil rpymnme OObIYHO
CHAIOTCA TIOJIEBBIE KXYpPHAJbI, TpaduKu, KapoTaxu WUTA. Bumbl u ycnoBus paboT Moka3aHbl B

Tabiuue 6.1

Tab6numa 6.1- [IpegocraBiisieMblii TEXHUYECKUN TITIAaH

Me | Bumer pabot YemoeHa HIBOICTEA paboT
P pa P

1 | KoMimmercHEIT KapoTa 2

It

Koutpome napameTtpos Oyperns | 2

3 | HeTepnperanHoHHEIE pabOTEI 1

Bunsl 1 00beMbl NMPOEKTHOH pabOThl OOBIYHO OIPENENAIOTCS COCTaBOM KOMILIEKCA
reo(pU3N4EeCcKUX MCCIEIOBAHUNA CKBAXKUH, ITYOMHON 32005 CKBa)KUHBI U PACCTOSIHUEM OT MecTa

0a3upoBaHUs 10 TOYKU UCCIICTOBAHHM.
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Ta6muma 6.2- [InanoBbIi KOMIUIEKC TPOBOAUMBIX Meponpustuii [ 1IC

3aMepsl H OTOOPHI IPOBOIATCA
Ne HanmenoBasne HecleqoBaHuid Macmrzao B untepnane. M
3aMHCH Ha

[IyOHHE. M | KpoBAA | IOJOIIBA

1 2 3 - 5 6
Kaporax B oTkpbIToM cTBOTe 300 - 1500M. (TeX. KonMOHHA)
1 CTaHZapTHBIT KapoTax 1:500 1500 300 1500
2 KaseprOoMeTpHa 1:500 1500 300 1500
3 Boxosoii kapotax (BK) 1:200 1500 300 1500
< BK3 1:200 1500 300 1500
5 Huaykunonssi kapotax (1K) 1:200 1500 300 1500
6 ARycTHYECKHH KapoOTaK 1:200 1500 300 1500
7 PesucTuBuMeTpHA 1:200 1500 300 1500
g Eial:il]:n{x_aﬁl;anma ITOTHOCTHOI 1:200 1500 300 1500
Kapotax B otkpbIiTOM cTBOIe 1500-2200 M. (3KenmayaTauHOHHAA KOTOHHAA)

1 CrarjapTHbIil KapoTam 1:500 2200 1500 2200
2 KasepHOMeTpHA 1:500 2200 1500 2200
3 Boxosoit kapotax (BK) 1:200 2200 1500 2200
4 BK3 1:200 2200 1500 2200
5 PesucTuBHMETpHA 1:200 2200 1500 2200
6 HNuaykunonHsli kapotax (1K) 1:200 2200 1500 2200
7 ARycTHYECKHH KapOTax 1:200 2200 1500 2200

6.1 PACYUET HA 3ATPATHBI TPYJA, BPEMEHU, MATEPUAJIOB U
OBOPYJAOBAHUSA

Pacuersl Ha 3aTpadeHHoe Bpemsi pabOThl Opuraapl, orara Tpyda, HEOOXOAUMBIX
MaTepuajIoB W OOOPYIOBaHUS MPOU3BOIUTCS I KaXKIOTO IMPOCKTHOro BHaa padoT. Bcee
pacuéThl OOBIYHO BBIMTOJIHSIOTCS W TPUBOASTCS B BUIC TaOMWIl. J[aHHBIC pacdeThl MPUBEICHBI
JUTSL OJTHOM pa3BEeIOYHON CKBaXKWH, Jaliee MOXKHO JIETKO TOCUYUTaTh CYMMAapHbIE 3aTpaThl
YMHOXHUB MX Ha KOJMYECTBO CKBaxHH. [IOC KO Bcemy BBIIIENIEPEUHCICHHOMY CTOUT y4YeCTh
CTOMMOCTh TIpoe3/ia OpHragpl OT MecTa 0a3upoBaHUS JIO MeCTa HCCIICOBAHMS, KOTOPBIH
BKJIIOUAeT B ceOs OIuiaty mpoesjia Moe3JIoM J0 MecTa cOopa M OIUIATOM JTOCTaBKH JO MecTa
HA3HAYCHHs] BEPTOJIETHBIM TPAHCIOPTOM, TAK)K€ YUUTBHIBAIOTCS TEXHUYECKUE JECKYpPCTBA Mo 12

9aCOB U UHTCPHIPLCTAIUA JaHHBIX.
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Tab6numa 6.1.1- Pacuetr BpeMEeHHBIX 3aTpaT

3aMepsl H 0TOOPEI IPOBOIATCA
. Macmrao
Ne HaumeHnOBaHHE HCCIEIOBAHHIT B naTepsane. M
3AIHCH Ha
[IyOHHE. M | KpOBIA | MOZOIIBA
1 2 3 4 5 6
Kapotax B otrpsiToMm crBoae 300 - 1500, (Tex. Ko1oHHA)
1 CTaszapTHEII KapoTa® 1:500 1500 300 1500
2 KasepromMeTpna 1:500 1500 300 1500
3 Boropoii kapotazx (BK) 1:200 1500 300 1500
4 BK3 1:200 1500 300 1500
5 Huayxunorssni kapotax (HK) 1:200 1500 300 1500
6 AxycTHuecKHIT KapoTax 1:200 1500 300 1500
7 PesncTunMeTpHA 1:200 1500 300 1500
Camya-raMya WIOTHOCTHOM
2 5 5
8 (TTK-T) 1:200 1500 300 1500
Kapotax s otepsiToM c1Bo1e 1500-2200 M. (3KCOTyaTaUHOHHAA KOIOHHAA)
1 CranzapTHBIi KapoTas 1:500 2200 1500 2200
2 KaseproMeTpHa 1:500 2200 1500 2200
3 Bokoroii kaporax (BK) 1:200 2200 1500 2200
4 BK3 1:200 2200 1500 2200
5 PesncTtHBHMETPHA 1:200 2200 1500 2200
6 Haayronorseni xapotax (HK) 1:200 2200 1500 2200
7 AXycTHYCCKHI KapoTaxk 1:200 2200 1500 2200
Tabnuua 6.1.2- PacueT Ha Tpy10BbIE 3aTpaTh
- 3arpatsl Tpyaa
OoBEM Padomre TP
Hopma Hroro | Hopma Hroro
Ne | Bux pacor En ) BpeMe | BpeMe | BpeMe | BpeMe
. Komrgect | HII 10 anepey | THA | HOIIO L0 | HITHA
I3 | BO ITIOCH - P ooweM. | IIOCH - P o0BeM,
M §1-2- en- 81-2- qer-
49 . Jac 49 ac.
1 2 3 4 5 6 7 8 9 10
CTagIapTHBIH
1 gerrgac/ < Tger.gac/
KapoTaK M 1825 0.18 1001 3,285 0,12 100n 2.19
ITK-II Ter/9ac gem/gac
2 5
M 1345 3 1008 40,35 2 100a1 26,90
BoxoBoii
3 Hel/uac 5 qev/yac
KapoTaK M 1825 0.2 1008 3.6° 0,13 100a1 23725
BK3 T ] fl C T JI/IIHC
4 1e11/4ac 1€
M 1825 0.18 1001 4419 | 0,12 100s 2.19
AKYyCTHUeCKH
S |t xaporam | 1825 0.65 uer/uac | 11.862 0.43 yer/uac 78475
i i T 100M 5 T 100Mm T
(AK)
HunyKiHoHH e/ . o
I T ' 1825 025 | TEVMAC |y sors | g6 | TEMTAC | 5 gy
BIi KapoTak 100M 100Mm
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Ta6muma 6.2.3- Pacuetr 060pynoBaHus 1 MaTepUAIOB

Ex HopMaTHE KOTHY. Ha Hroroma 7
Ne | HamMenOBaHHEe MaTepHAIA
HIM NAPTHIY B MECHI] MEeCALER
1 2 3 4 5
Bymara gas
1 | MEOEKHTEMEHEIX 35 35
PyI
AMIAPATOR
2 | bymara 0714 OpHHTEPOB ¥OaK 7 3.5
3 | bymara HaEIa9HAL KB. M 14 7
4 | Bemmk-copro IOT 14 14
5 | BeToms o0THpOTHAR KT 35 14
- I_hmxa 3IeKTPHYIECKAT 5y 71 53
DHTOBAR
7 | BuETHTaTeTE T 14 7
g2 |I'sozmm KT 238 14
o | JHcEeTH 3.5 grofina mT 35 70
10 | Kapasgams pazHuie T 56 35
Kamndont cocHORBAaA (A
11 copt 1) ol 1.4 p'?

Tak kak paboOThl MO TEOPHU3MUECKUM HCCIEAOBAHUSIM CKBRXHUH OYIYT MPOBOAUTHCS
BaXTOBBIM CIIOCOOOM,
«IIpon3BOICTBEHHO-0TpACIEBbIE CMETHBIE HOPMBI Ha re0(HU3UUYECKHE yCIYyTd B CKBAKMHAX Ha
He(dTh U raz» tabmuua 1/073 v npuUMEHUTh UX I JaJbHEWmMX pacuyeToB. JlaHHas Tabmuna

OTpa’)XacT BCC HCOGXOIII/IMLIC HOPMbBI KOTOPBIC HYXHO Y4YC€CTb IIPpH IMOACUYCTC 3aTpaT Ha

TOrJa MOXHO B3ATb YCTAHOBJICHHBIC HOPMBI M3 CIPABOYHUKA

I‘CO(bI/ISI/I‘-ICCKI/Ie HNCCIICOA0BaHMsA CKBAXXWH. Ta6J'II/II_[a 524 npeaAcCTaBJICHA HUKC.
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Ta6muma 6.2.4 — Hopmbl Ha yCiryru reo(hU3UIECKUX UCCIICIOBAHUN CKBAXKUH

NeMa HamreHoBaHES 318MEHETOR Ex Kmfrm%‘_mfj_{ napn_m e
. satpat . 0bCITy &s._. ﬂ;_v P.‘II:IIH}.CH
CKBAXHH
Hopuel BpeMeHH MHH. 480
Hopuel pacoeHOE 365
JaTpatH TpvIa
1. Padoqme qe-9ac 57.6
2. HTP qEN-Tac 384
3apnmaTa ocHOBHAA

3. Pa0oTHHEEOE DapTHH pyo. 501,01

4. B T. 7. paboTmx pyo. 281.21

5. HTP pyo. 2198

Marepransl

4. (JCHOEHEIE H OpOoTHE %o 193

7. H3goc HECTpYMEHTA %o 17.2

8. Haboc kabens M 18

0. Higoc mmH KOMITT/ KM

10. Pacxog I'CM i 57,56

AMOpPTHIAUHA ANNAPATyPH H 000pYI0BaHAA

11. JTabopaTopua MAlI-Tac 10.4

12. [TogsEMHHEE MalI-Tac 10.4

13. Y CTaHOBEA pPazMETOTHAR np-4ac 8.8

14, CEEaEHHERIE TPHOOPH np-9ac 10.4

1s. EorTelinep Kapma:mibﬁ'{ I — 23
TPAHCOOPTHPOBOIHEIH

16. HenelTaTers MIACTOR HA TPyDax mp-9ac 5

17. [MexoBRIE PACKOTED % 15

Hcxons u3 Toro 4ro cpeinHee Bpems OypeHUs CKBaKMHBI cocTaBisieT 90 cyTok, Torna
3aTpaThl 3a BBHINOJHEHHYIO pPAa0OTy TIPENIOCTaBICHHONH Opuraze KOTopas BBINOJHSIA BCE
Heo0XouMbIe pabOTHI IO UCCIIETOBAHUIO CKBAKUHBI Oy/1y PaBHBI:

3arpatrhl Ha TPYAOIPOU3BOJICTBO PA0OUYMX BBIMOJIHSIIOIINE CITYCKONOIbEMHBIE ONEPALUU
U MOJJIepKaHue CTaOMIIbHONM paboThl 30H/10B OLIEHEHBI B pa3mepe 5194 yenoBeko-4acoB

3arparhl Ha TPYIOMPOU3BOJCTBO MHKEHEPHO-TEXHUIECKUX PAOOTHHKOB BBITOTHSFOIINX
MHTEPIPETAINI0 KApOTAXHBIX JAaHHBIX M COCTABIIEHHME OTYETOB M PEKOMEHJANUN OIICHEHHI B
pazmepe 3546 yeo-4acos.

Taxxe Bce HeobxoauMoe HEO0X0IMMOe reo(pu3nIecKux

obopynoBaHue JUTSI

HCCIeIOBaHUM CKBAXXUH U 06CJ'IY)KI/IB8.HI/IIO CKBAKHH ITPUBCJICHO B Ta6J'II/II_IC 5.2.5
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Tabmuma 6.2.5- o6opynoBanue s komrmiekca ['MC

Odopyaoeanne Ex. mam. ObBéM

[TogsEMHHEE KapoTA®HEH CaMOX0IHEIR
IMKC-3.5M

5

Kapotaxsas cTagmEs Kenp-02/1.5B

Hoytovk

CoyTaHKOERE TeaedoH

) 5| 8| 8

MargeToooTHIeCKHA JHCK

[IpurbOpEL:

“K1A-723M°
“KCA-T-12°

“BAK -§"
“HOH-1(JI0H-1 = TK)"
"BEC"
“Keap-SOCKILT
“TIPKJI-73"

“CTAT

“CITI2-Arar”
“TIIM-8-12-1IT

51 5| H| H| §| 8| 5| B| 8| §

6.2 CTPYKTYPA IOAPA3AEJEHUSA U EE CTPYKTYPA

OcHoOBHOE TO/pa3/eNieHne Ha MPEANPHUSITHU SBISETCA IMApTHS, KOTOPOU PYKOBOJMUT
HAaYaJIbHUK TApTHH, KOTOPHI B CBOIO OYepeb MOMUYUHSAETCSA TJIaBHOMY HH)KeHepy. OObIYHO B
COCTaB KapOTa)KHOW MapTUHU BXOJAT IATh YEJIOBEK:

e HuxenepHo-rexuuueckue padotHuku (MTP)
HavansHuk naptuun
I'eodusux
TexHuK
e PaOouunii cocraB
MamuHUCT CIYCKO-TIOTbEMHOM CTaHIIUU

Kaporaxxnuk
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6.3 CMETA

Jlns BBINOJMHEHHUsT pabOT KapoTaKHOW NapTHM Ha MECTE HCCIIENOBAaHUS HEOOXOIMMBbI
HEMaJlble JICHEKHbIE CpEICTBA, HEOOXOAMMBIE Ul paldOThl CPEICTBA BBLACIACT 3aKa3UMK.
ABancoBoe (uHancupoBanue ['PP sBisercs oTnmumrenbHOM XapakTtepucTtukoil. Cama cmera
pacCUUTBHIBAECTCS UCIIOJIHUTENIAMH, TO €CTh HapTHEeH reo(u3nYecKUX HCCIeIOBAaHUNA CKBAaXHH,
camMa JXK€ CMeTa MOXET OTINYaTbCsi B 3aBUCUMOCTH OT CJIOXHOCTM M YCJIOBUHl pPabOTHI.
OnTuManbHble 3aTpaTbl OOBIYHO OMNPEACISIOT HHCTPYKIMH Y3aKOHEHHBIE TOCYJapCTBOM, a
TaK)K€ PAa3IMYHBIMU CIIPABOYHMKAMH W JAPYTMMHM HOPMAaTHBHBIMHM JOKYMEHTAMH HMMEIOLIUE
3aKOHOJATEIBHYIO CHIIy B Cllydae HapyUIEHHs ycJIOBHH KOHTpakTa. OT TOro HaCKOJIbKO CHUIIBHO

3aI10JIHCHA CMETa PaCXO0J0B 3aBUCUT U 6yz[yma$[ OKOHOMHUKaA IIPOCKTA MPCAIIPUATHA.

Ta6numa 6.4.1- Pacyer nmo cmere 1o Bugam padoT

IoEsmmarommHE
OonéM CTOHMOCTE
Cromdocts | En ko3t HIHEHET Hroro.
Ne Buzg pabort 0DBEMA
En KapoTaxa H3M. Kozd. | Koad. pyo.
KomngecteO padoT
H3M. Vioop | HOpM.VCI
1 2 3 4 5 6 7 3 9 10
CTaHmapTHEIH -
1 M 1825 28.6 PYOr 1 50195 338 |12 2117.0292
KapoTak 100
b ] ITK-II p\-’ﬁ.‘f
= M 1345 3210 IE:'OM 431745 3.38 1.2 17511,5772
. w - 0/
3 | bokosoii kaporax | M 1825 26,89 Il”%g'm 4907425 [338 |12 1990.45158
&/
4 | BK3 M 1825 272 PYO" 1 496 4 338 |12 2013.3984
100
| AKyCTHYECKHH py6/
3 M 25 o 2 5 2 5
xapoTax (AK) 1825 T8.14 10021 1426.055 338 1.2 578407908
HEnvEIHOHHEIH 6/
61 M 1825 32,53 PYO" 15936725 |338 |12 2407.93566
KapoTak 100

B wurore mena kommiekca reo(U3MUECKUX HCCIEJOBAHUM CKBaXXMH BBINOJIHEHHAS
reou3nYecKol mapTueil uis OJHOW CKBaXWHBI cocTaBisieT 46227 pyOneil. Mcnonb3oBanue
MaIlliH JJIs IPOBEICHUs KapoTaXka TaK)Ke BXOAUT B CTOUMOCTB U cocTaBiseT 16138 pyoneit s
OJIHOI CKBaKMHBIL. PacueT Ha HMCHOIB30BaHHUE aBTOMOOWIIS MPOU3BOAMIICS HA OCHOBE HOPMBI
pacxojia TOILIMBA NIPH NEepee3ie U CTALMOHAPHON padoTe.

KoHTponbHO-MHTEpIIpeTallMOHHbBIe Pa0OThl OIUIAYMBAIOTCS B  pa3Mepe CTOMMOCTHU

KOMILJIEKCa KapOTaXHbIX onepanuii. CTOUMOCTh paboThI cOCTaBIAIOT 4622.7 pyOiieit.

80



Tabnmuma 6.4.2- O6mas cTouMOCTh padoT

M om Hanuesopamme padoT H 3aTpaT CueTHAR CTOHMOCTB, PYO.
1 Hroro paforsl B cxBammES 02455944
2 Kamepaneaeie padoter (30% oT monessx paSoT) 46227973
4 HTOT O ocHoBHEIX packodos 02683919
5 Haxnageeie pacxoast (20%:) 19736,784
6 HTOrO 118420,7
7 [InagoEre Hakonmerss (20%:) 23684 14
8 Pezepe Ba EenpersHNeHHREe pacxoms (3%) 3552621
9 B memou mo pacgeTy 145657.5
10 HIC, 18% 2621834
11 BCET'O no ooseETy 3175353

CroumocTh pabOT BBHIIOJHSAEMBIX B TOJEBBIX YCIOBUAX Ieo(U3HMUEcKOM mapTtuen (c

YYETOM TOproYe-CMa30YHbIX MAaTEPHUAJIOB W WHTEPIPETAIIMOHHBIX paboT) coctamiser 3175333

pyos.
Tabnuna 6.4.3- CMeTHO-(MHAHCOBBIN OTYET Ha IPOEKTHBIE PaOOTHI.
Hroro ¢
CTaten Karero- | Tpyno- ) Pafiomssit | C°F- VIETOM Hpe- HT?m c
3APILTAT PHA | 3aTPaTEl Oz road Koad- MHATE | YHETOM
P ’ ) K0ag. Hele % | mpeMHH
HTOB
HauameHuE - - -
10 0.5 11000 2 1.5 16500 40 23100
HapTHH
[eodHHK 7 1.5 8500 2 1.5 38250 40 53550
KapoTazsmx 5 0.5 6800 2 1.5 10200 30 14280
CueTHE 7 2 7000 2 1.5 42000 40 58800
Hroro: 149730
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7. COHUAJIBHASA OTBETCTBEHHOCTD

B pamkax mpencrosiiieil paboThl B KauecTBE JIaDOpaTOPHOM YCTaHOBKU MCIOJIb30BATHChH
MIEPCOHAIBHBIE W MMOPTATUBHBIC KOMITBIOTEPHI. Pab0oTa BHIMONHSIIACH B CUASTYEM TIOJIOKEHUH, TIPH
HeOompMx (u3nyecknx HanpsokeHusx. IIpenoctaBieHHoe pabouee MECTO COCTOSUIO M3
KOMITBIOTEPHOT'O CTOJa C IMEPCOHAIbHBIM KOMIIBIOTEPOM, CJIEJOBATEIbHO, MOKHO OTMETHUTH
cnenyomue pusndeckre GpakTopbl, KOTOPHIE BIUSIOT HA ICUXUYECKOE U (PU3NUECKOe COCTOSTHIE
YeJI0OBEKa: JJIMTENIbHOE M HEU3MEHHOE IIOJIOKEHUE Teja, YCTAJOCThb IJIa3, BO3JEHCTBUE OT
KOMIIBIOTEpA ITYTEM JIEKTPOMArHUTHBIX HOJIEH.

Ilepen nHauwanmom paboT ObBUT MPOBENEH BBOJIHBIM HWHCTPYKTaX IO TpaBUIIaM
MOJIb30BaHMUS anmnaparypoil, MOBEJACHHs B YPE3BbIUAWHBIX CUTYAIUAX, HHCTPYKTaX Ha pabodyem
MmecTe. B mpouecce TpyaoBoil eATENbHOCTH Ha YeJIOBEKa MOTYT BO3JIEHCTBOBAaTh BPEIHBIE U
OTIacHBIC TIPOU3BOJCTBEHHBIC (akTOphl. OMAaCHBIM MPOU3BOJACTBEHHBIM (DaKTOPOM COTJIACHO CT.
209 Tpynosoro Konexca P® HazbiBaeTcs MpoOU3BOJCTBEHHBINH (PaKTOp, NEHCTBUE KOTOPOrO Ha
YeJI0BeKa MOKET MPUBECTHU K €ro TpaBMe.

BpeaHbiM - TpOU3BOJACTBEHHBIM (PAKTOPOM Ha3bIBAETCS, TaKoW (akTop, IeHCTBUE
KOTOpOrO Ha 4YeJIOBEKa MOXKET IpUBECTHM K ero 3aboneBaHuto. OnacHble U BpeaHbIE
npou3BoCTBeHHbIE (akTophl KiaaccupunmrpoBanbl B [[OCT 12.0.003-74. YpoBHU BO3ACHCTBUSA
OTACHBIX U BPEIHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB HA PAOOTHUKOB YCTaHOBIEHBI MpeneIbHO-
JOMYCTUMBIMA HOPMamH, HX 3HAUEHUsS] YCTAHOBJIEHbI B COOTBETCTBYIOLIMX CHUCTEMAX
CTaH/JapTOB 0€30IaCHOCTU TpPyAa U CAHUTAPHO-TUTMEHHMYECKUX NpaBWJ. 3aliuTa OT HHX
0o0ecreunBaeTCsl CHIDKEHUEM MX YPOBHSI B MCTOYHUKE M NMPUMEHEHHEM MPOPUIAKTUYECKUX U

MNpEaOXPaHUTCIbHBIX MEP.
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Ta6muma 7.1.1 — OnacHsie 1 BpeaHbie (PaKTOPHI MPHU BHITIOJHEHUN UCCIEI0BAHUI

Heromuux @Paxroper (mo TOCT 12.0.003-74)
thaxTopa,
Hopuatuensie JoKyMeHTEL
HANMEHOBAHHE Bpemure OmnacHee
EHIOE paboT

Pabota za 1. Hegocratogman | 2nexTtpugeckmf | 1. CII32.13330.2011
NEepPCOHAIBHEIM OCEEINFHHOCTE pabodeil |Tox Ceognpaeun Ecrecteennoen
KOMIIBFOTEPOM. 30HBL OTCYTCTBHE HIH HCEVCCTESHHOE OCESIIeHHE.

HeJoCTATOK
ECTECTEEHHOTD CRETA]
2. IoprmmennEsni
VPOEEHB ITVMA;

3. IloeRimennsH
VPOEEHB
IMEKTPOMATHHTHEIN
HATVEEHHH;

4. Iopsmmensad HIH

NMOHH A EHHAA BIAAHOCTE

EO3gvXa

2. CanlluH 2.2 2/2 41340
—03. CaunTapuo-
SNHAEMHOIOTHIECKHE IPABHIIY
H HOPMATHEEI «] HTHEHHIECKHY]
TpeDOBAHNA K IEPCOHANRHEIM
3IEKTPOHHO-BEMHCIHTETEHEIM
MAIOHHAM H OPraHHZaIHH
patoTer. [12]

3. CH224218562 -
96. I1Tym wa paboTHx MecTax,
E IIOMEINeHHAX EIHILIX,
0OINeCTECHHEIX 30aHHH H Ha
TEpPPHTOPHH 3aCTpoHEH. [3]

4. T'OCT 12.1.038-82
CCBT. Dnextpobez0macHOCTE.
Tlpegensno gomveTHMEIE
VPOBHH HATIPTHEHHE
IPHECCHOEeHHA H TOKOE. [13]
3. CaulluaH 2 2 4 548 — 96/
T uruenugeckie TpebORAHNA K
MHEKDOKTHMATY
TNPOH3EO0ACTEEHHEIX

noMemennii. [13]
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7.1 AHAJIU3 BPE/IHBIX ®AKTOPOB IIPU PASPABOTKE
INPOEKTUPYEMOI'O PEHIEHUA
HerarusHoe BIUSHUE IIEPCOHAIBHOIO KOMIBIOTEpPA Ha 4YEJIOBEKAa CUUTaeTcA
KOMILIEKCHBIM, TaK Kak B IepHoj pabOThl 32 KOMIIBIOTEPOM Ha TEJO BO3ACUCTBYET LEIBINA P
HEOJaronpusATHbIX (U3NYECKUX M 3MOLMOHAIBHBIX (QakTopoB. duznueckumu (paxkropamu
ABJISIOTCS:
e [loBblIeHHas MyJbCaLMs CBETOBOTO U3JIYy4CHHUS
e PentreHosckoe, nH(QpaKpacHOE U yIbTPadUOIETOBOE U3IYUEHUE OT IKpaHa MOHUTOpA
¢ DJEKTPOMAarHUTHOE U3TYYEHUE PAa3HON YaCTOTHI OT CUCTEMHOTO OJIOKA U IKpaHa
KOMIIBIOTEpA
e 3arpsi3HEHHE BO3/yXa MbUIbIO
e VYpoBeHb LIIyMa BbIIlIE HOPMBI
e Craruueckuil 3apsi BOSHUKAIOLIMM Ha SKpaHe MOHUTOPA 3aCTaBJIsIE€T YaCTULbI ITbUIN
IIPUTSTUBATHCS K JIUILY OJIb30BaTENs KOMIIBIOTEpA
e 3ambIKaHME IEKTPUUYECKON LIETIN MOKET MPOU30UTH yepes nmosib3oBarens 11K
e OrmacHoe HalpsHKEHHUE
e Bo3HukHOBEHME NOXapa
Takum o0pa3zomM, BiausIOLIME Ha pabOTOCIOCOOHOCTh BpEeAHbIE (DAKTOPHI OJKHBI OBITh
ofpeielieHbl HOPMAaTHBHBIMH TPABOBBIMHM aKThl B OOJIACTH CAHUTAPHO-3IHUAEMHUOJIOTHYECKOTO
KOHTPOJISI M CKOMIIEHCHUPOBAaHbl pallMOHAJIbHOM opraHusanueil paboyero mecra. st sToro
JIOJDKHBI OBITH PACCMOTPEHBI MOHSTUS MUKPOKJIMMATa, OCBEIIEHHOCTH pabouero MecTa, ypoBHs
nrymMa, OCOOEHHOCTEH 3JEKTPUYECKOro HampsHKeHUs] B CETH, YPOBHS HANPSKEHHOCTH

BBITNTOJITHACMBIX pa60T " UX HOPMATHUBOB.

7.2 OCBEIIEHUE PABOYEI'O MECTA

OT cremeHu OCBEUICHHOCTH HAMPSMYIO 3aBUCUT PabOTOCTIOCOOHOCTH YENIOBEKa, €ro
dbusznyecKoe U MCUXOIMOIMOHAIBHOE COCTOsIHUE. [loMeleHns] pa3muYHOro Ha3HAYCHUS] UMEIOT
crienMagbHble TpeOOBaHMS IO OCBelmeHHOCTH. [Ipu pacdeTe OCBENIEHHOCTH YYHTHIBAFOTCS
XapaKTepUCTUKU pabodero mpoiiecca, OCYIIECTBISIEMOr0 4YeJIOBEKOM, €ro MEepUOAUYHOCTh U
JUTUTETTFHOCTh. PaboTy, KOTOPYIO BBIMOJHSIOT C HMCIOJH30BAHHEM BBIUYMUCIUTEIBHOW TEXHUKU
OTHOCHT K TPEThEMY Pa3psily 3pUTEIHHOM PabOThl, IMEET CIECIYIONINE HEIOCTATKH:

- OJTMKH KpaHa;
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- cJ1a0BIil KOHTPACT MEXIY (POHOM U U300paKEHHEM.

Tak Kak UCTOYHUK €CTECTBEHHOTO OCBELICHUs c1ald,To Ha pabodyeM MecTe JOKHO OBITh
IIPUMEHEHO UCKYCCTBEHHOE OCBEIICHHUE.

s pacuéra oOIIEro paBHOMEPHOIO paclpeiesieHuss HCKYCCTBEHHOTO OCBEIICHUS
TOPU30HTAIBHON paboyeil MOBEPXHOCTH MPOU3BOAMUTCA CIIOCOOOM KO3(h(dUIIMEeHTa CBETOBOIO
IIOTOKA, KOTOPBIA YYWUTHIBAET CBETOBOM IIOTOK, OTPAKEHHBIM OT CTEH W IOTOJKA. JlnuHa
nomemnieHus: paBHa 7 M (A), mmpuHa — 6 M (B), Beicotra — 4,5 M (H). Beicora paboueit
nosepxHoctu Hax nonom — 0,8 M (hp). KiroueBble yciioBus M 3HaueHHs HOPMHPYEMOMH
OCBEHIEHHOCTH  TOBEpPXHOCTH paboyero mecra wu3noxenol B CII52. 13330. 2011. B
COOTBETCTBUU Pa3psI0M 3pUTEIBLHON pabOThl HEOOXOIMMO CO3/]aTh OCBEUIEHHOCTh He HuKe 200

JIK.

7.3 BO3JIEVICTBHUE IIIYMA

BnusiHre MOCTOSHHOTO IIyMa Ha 4eJIOBEKAa MOXKET MPUYUHUTH PA3IINYHBIC TIOBPEKICHUS
CIIyXOBBIX OpPraHOB B 3aBHCHMOCTU OT cTeneHM nryma. HeOosblIOH 1IyM MOXET BbI3bIBATh
paszpakeHue, OTBJIEKaTh OT PabOThl WM MellaTh MOHUMAaTh peub. 3aTeM II0 Mepe YBEJINYECHUs
YpOBHS IIymMa B OKpyre 3(¢dekT BiIMsHUS HAa OPraHW3M YBEJIWYHBAETCS YTO B TOCIEICTBHU
MOYKET TPUBECTH K (pr3MYecKoMy BO3JICHCTBHIO Ha OPraHW3M, a HMEHHO HapylIeHHE ClIyXa y
yejoBeKa. BBICOKMIT ypoBeHb IIyMa MOXET MPHUBECTH K Pa3JpaKMTEIbHOCTH, PACCESIHOCTH,
KOTOpass B CBOIO OdYepe/b BJIEYET K YBEIMYEHHIO OIIMOOK BO BpeMsi pabOThl, CHUXKEHHUIO
KOHIICHTPAIIMH, YTO TAaK)Ke HEOIAronmpusATHO BIMACT HA paboumii mporecc. Takke MoCTOSHHBIN
IIYM MOKET OBITh PUYNHON 3aMEeIJICHUS PEaKIUH YeIOBeKa, YTHETCHHUS IEHTPAIBHON HEPBHOM
CHCTEMBI, U3MEHEHHE YacTOThl MyJbCa M CKOPOCTU JIBIXaHMS a TakKe BEAET K HapyIICHHUIO
0oOMEHa BEIIECTB.

JlaGoparopHasi ayauTopus, OSKCIUTyaTHpyeMmass B paMKaxX HAcTOSIIEH Marmcrepckoi
JiccepTaluy, 00J1alaeT HU3KUM ypoBHEM 001ero nryma. OCHOBHBIMH MCTOYHHKAMH ITyMa B
ayJUTOPUN SIBJISIIOTCA KOHAMLMOHEP, MNEpCOHAJbHbIE KOMIIBIOTEPHl € ero mnepudepueil u
BEHTHJISILIIOHHBIE CHCTEMBbI

OKBHUBAJICHTHBI YPOBEHb 3ByKa He JObKeH npeBbimars S50 ab  cormacHo
CH 2.2.4/2.1.8.562-96. 3amuTa OT myMOBBIX MMOMEX BBIMONHATCS B coorBeTcTBHH ¢ [[OCTom
12.1.003-76, a TpeboBaHUSA K 3BYKOM3OJSAIMHM OTPa)JAIOUIMX KOHCTPYKIHMH JOJKHA OTBEYaTh
tpeboBanusm CanlluH 11-12-77.

JU1s M370KEHHBIX 1IeJIe MPUMEHsETCs 3BYKOIOIVIONIAIOIIEee MOKPhITHE CTEH U MOTOJIKA
3BYKOIOTJIOUIAIONUM MaTepHalloM, OpraHM3YyeTCsl pallMOHalbHas IJAHWPOBKA IOMEILEHUs, B
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KOTOpOM KOMIIEHCHPYETCSl BO3JEIICTBIE NCTOYHHUKOB IIyma 1o nepudepun. Ha ucnonszyemom B
KOMITBIOTEPHBIX  MOMEILIEHUSIX  OOOpYJOBAaHMM MO  BO3MOXXHOCTH  BBICTaBJISETCS  Ha

MUHHUMAJIBHBIN YPOBEHbB IIIyMa.

7.4 IOBBIMEHHBINA YPOBEHD DJIEKTPOMATHUTHBIX U3JIYYEHUA U
INOBBINEHHOE HAITPAKEHUE DJIEKTPUYECKOI'O ITOJIA

DNEeKTpOMarHuTHOE  TOJIe, XapaKTepU3YeTCs HaNpsDKEHUEM  BJIEKTPUYECKOro U
MarHuTHOTO TOJIEH, HAHOCAT HETIONPABUMBIN BpeJl Ha OpraHu3M 4esoBeka. OCHOBHON MCTOUYHHK
JIAHHBIX TPOOJIEM, KOTOpPBIE CBSI3aHHBI C OXPAHOM 3JI0POBBSl UYEIOBEKA 3TO HCIIOJIH30BAHHE B
CBOEH TMOBCEIHEBHOM pPabOTe aBTOMATU3WPOBAHHBIX HMH(OPMAIMOHHBIX CHCTEM Ha OCHOBE
MEPCOHANIHBIX KOMIBIOTEPOB. VX MCIONBb30BaHKE, a B YACTHOCTU JUCIUJIEEB (MOHUTOPOB), OHU
SBJISIFOTCS UICTOYHUKAMH HanOoJIee OMAaCHBIX U3y4YeHUN, OTPUIIATEIIHHO BIUSIOIMINE HA 3JJ0POBHE
yeJI0BeKa.

[IpenenbHO mOMyCTUMBIE KOHIICHTpAMM  u3iIydeHUd oT DBM B COOTBETCTBUHM C

CanlluH 2.3.2/1.4.1380-06 npuBeneHs! B Tadmwuie 7.5.1

Tabnuua 7.5.1- Bpemennslie nonyctumMelie yposHu OMII, co3naBaembix OBM

HanmenoEanue napaMeTpoE BV 3MII
HanpaeeEEOCTE E gEanazoHe 3acToT 5 I'm—2 ¥l 25 Bu
AMEKTPHYECKOTO T0JIA B guamazoHe FacToT 2 Kl o — 400 5T o 2.5 Bu
TIToTHOCTE MATHHETHOTO E qHamazoHe 9acToT 5 Tom -2 Kl o 250 5T
IIOTOKA E muanazons 9actoT 2 Bl o — 400 sl 255Tn
DIeKTPOCTATHIECKHE MOTEHITHAT 3KPaHa EHISOMOHHTOpA 5008

Jlnis mpenoTBpallieHus] BHEAPEHHUs HecepTH(PHUUMPOBAHHOW TEXHUKH BCE MOHUTOPBI
JIOJDKHBI TIPOWTH HMCTBITAHUS HAa COOTBETCTBHE TPeOOBaHMSAM Oe30macHOCTH. s 3amuThl OT
BPEIHBIX W3JyYEHUN BKJIIOYEHHOIO OHKpaHa Ha OpraHu3M uyenoBeka OBM Heobxoanmo
co0ur01aTh CIIeayIOlIHe MpaBuiia 0€30MacHOCTH:

- cu/ig Ha paboyeM MecTe pPacCTOSHUE OT AKpaHa JI0 TJa3 JOJDKHO COCTaBISATh HE MEHee
60-70 canTUMETPOB;

- HCIIOJIb30BaTh (PUIIBTPBI [ KpaHa TUNA «3aluTa;

- coOMI0/1aTh ONTHUMAJIBHBIM PEKUM TPYZa B TEUCHUE THS

86



7.5 OTKJIOHEHHME IMOKA3ATEJIEd MUKPOKJIUMATA OT HOPMbI HA
PABOYEM MECTE

MuKpOKIMAaT padoynX MOMEUICHUH — 3TO KJIMMAaT BHYTPH pabodeld cpebl MOMEICHHI,
MUKPOKJIIMAT OIPEAEIACTCS BO3JACUCTBUEM HA OPraHU3M YEJIOBEKA COYETAHMS TEMIIEPATYPBHI,
BJIQKHOCTH M CKOPOCTH 00/1yBa BO31yXa. AyIUTOpUs yueOHas sBISETCA MOMELIEHUEM, KOTopas
OTHOCHTCSI K KaT€rOpUU MOMEILEHHUH, TJie BBINOJIHAIOTCS HETPYLOeMKHE (PU3NYECKUE HArpy3KH,

MO03TOMY 37€Ch JOJKHBI COOI0OaThCS TPaBHIIa, MPUBECHHBIC B TabIuIle 6.3 B COOTBETCTBUU C

CanlluH 2.1.2/3.4.1540-13.

Tabnuna 7.6.1 — OnTuManbHble BETUYUHBI TTOKa3aTellell MUKPOKJIMMaTa Ha pabodmx

MeCTax MPOU3BOACTBEHHBIX MTOMEIICHUH I KaTeropuu pador l.a

HanmeHOBaHHE MapaMeTpa
Tlepuog Tenmepatypa OTHOCHTEIEHAT Cropocte
Tenmeparyvpa 3
roga IMOBEPXHOCTEH, | BITEHOCTE BOZTVXA, IEHEEHHA
Bozgyxa, C° ) .
c* Lo BEO3OVEA, M/C.
XOIOIHEE 22-24 21-25 40-60 0,1
TEIIBIH 23-25 22-26 40-60 0,1

Jlyig co3iaHusi 1 aBTOMaTUYECKOro MoAepxKaHus B yueOHoM 1abopaTopuu KOM(OPTHBIX
JUst paOOThl 3HAUEHUH TeMIlepaTyphbl, BIaXXHOCTH, YUCTOTHI U CKOPOCTH OOJyBa BO31yXa, BHE
3aBUCHUMOCTH OT BHEIIHUX YCJIOBUM, B 3UMHEE BpeMs I'0/la UCIOJIB3YETCS BOJSOE OTOIJICHUE, B
JIETHEE BpEMs TOAAa NPUMEHSAETCS KOHIUIMOHEP U1 MOJACPNKAaHWS HYXHOW TeMIIepaTypBhl.
Konauunonep MoXXeT peryaupoBaTbes ¢ MOMOIIbIO MPUOOPOB aBTOMAaTHYECKOIO MOAEPKaHUS

TeMIepaTypbl B IOMEIICHUHU U 337aBaTh apaMeTPbl BO3IYIIIHON CPEAbI.

7.6 HAIIPSA’KEHHOCTD TPYJIA

HanpspkeHHOCTh Tpyzna —  SBJSIETCS XapaKTEPUCTUKON TPYIOBOIO Ipoliecca, KOoTopas
OTpakaeT Harpy3Ky B OCHOBHOM Ha IEHTPAJbHYK0 HEPBHYIO CHCTEMY, OpraHbl 4YyBCTB,
NICUXOJIOTHYECKYl0 cdepy pabotHuka. K Takum ¢dakTopam, KOTOphIE XapaKTepU3YIOT
HaANPSDKEHHOCTh TPYyJa, OTHOCSTCS: YMCTBEHHBIE, CEHCOpPHBIE, ICUXOJOTUYECKUE Harpy3KH,
CTETEHb OJHOTHIIHOCTU HArpy3o0K, pexuM paboTel. IlpuunHaMu MOSBIEHUS SBISAIOTCS

CIIC/TYFOIIIE TIPOLIECCHI:
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- JUINTEJIbHOE NMpEeObIBAHUE B OJHOM M TOM K€ (CHUASYeM) IOJIOKEHUM U MOBTOPEHHE
OJTHOTUIHBIX JIBM)KEHUI, MOHOTOHHOCTH TPYAQ;

- YMCTBEHHOE TepeHanpsHkeHue, 00yCcIOBICHHOE XapaKTePOM peIIacMbIX 3a1ad;

- OonbIIol 00bEM MepepabaTpiBaeMoOl HHPpOpMaIUH;

- HEPBHO-3MOLIMOHAJIbHBIE M HEPBHO-TICUXMYECKUE MEperpy3kd, B OCOOEHHOCTH Y
HAYMHAIOIIKX T0JIb30BATENICH; CTPECC MPH MoTepe HH(POPMAIIHH;

- YTOMJICHUE TJ1a3, TIOBBIIICHHAS HArpy3Ka Ha 3pCHUE;

- TOBBILIIEHHAs Harpy3ka Ha OIOPHO-JBUIATENbHBIM ammapaT, B OCOOCHHOCTH Ha
IIO3BOHOYHHK U CyCTaBbl BEPXHUX KOHEUHOCTEH.

Pexxum pabGoTBI M OTHABIXa MPEAINOJIAraeT COOJIIOJCHHE ONPEACICHHOW UINTEIBHOCTH
HEeTpepbIBHOH  pabOThl HAa  TEPCOHAIBHOM  KOMIIBIOTEPE M TEPEPHIBOB,  KOTOPHIC
pErIaMeHTHPOBAHBI C YUETOM MPOJOKUTENILHOCTH paboyero AHs, a TaKKe BUJIOB U KaTeropui
TPYAOBOH JAEATENbHOCTH.

Bunsl pabor cBsi3aHHBIE C MCIOJNB30BAaHUEM IEPCOHAIBHOTO KOMIIBIOTEPA MOXKHO
pa3aenuTh HAa TPH OCHOBHBIE TPYIIIBL:

I'pynna 1- pabGota, cBsi3aHHast CO CYMTHIBAaHHEM MH(DOPMAIIMN ¢ MOHUTOPA KOMIIbIOTEpA

I'pynna 2- pabora, cBsi3aHHAasA ¢ BBOJOM UH(POPMALUU

I'pynna 3- paGoTa, cBsi3aHHAs! C TBOPYECKUM MPOLIECCOM.

Ecmu B TeueHwme pabodvero JHS YEIOBEK BBITIONHSET BCE BBIIICTICPEUHCICHHBIE BUIBI
paboT TO €ro OCHOBHas AEATENbHOCTh OyNeT CBs3aHa C TOM paboTON Ha KOTOPOYIO pabOTHHUK
TpaTuT OoJiee MOJOBUHBI BpeMEHHU pabodel CMEHBI.

Taxke CymEeCTBYIOT pa3iW4HbIE KaTEeTOPUU TPYAHOCTH W HAIPSHKEHUS CBSI3aHHBIE C
paboToii 3a TMEepPCOHATBHBIM KOMIBIOTEPOM, OHH ONPEICISIOTCS YPOBHEM 3arpy:KEHHOCTH
paboTHUKA 32 pabOUMii A€Hb U JICIIUTCS Ha TPU TPYIIIbL:

I'pynna 1- cBA3aHa ¢ cyMMapHBIM KOJMYECTBOM CUUTHIBAEMBIX 3HAKOB

I'pymnma 2 — cBsizaHa ¢ CyMMapHBIM KOJIMYECTBOM BBOJMMBIX 3HAKOB

I'pynmna 3- cBsi3aHa ¢ cyMMapHbBIM BpeMeHeM IpoBeeHHbIM 3a padoToit Ha [1K.

B tabmune 7.7.1 mnpuBeAeHbl KaTETOPUHM TSDKECTH M HANpPSDKEHHOCTH paboT B

3aBHCHUMOCTH OT YPOBHS HAarpy3Ku 3a pabouyro CMEHYy.
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Tabnuma 7.7.1 — Buasl kareropuii TpynoBo# aestenbHOCcTH ¢ DOBM

VpoBeHE HArpY3KH 23 pabodyio CMeHY OpH EHIaX padboTer Ha 3BM
Kareropua padoTel IO
I'pynma A
TTEECTH H I'pyoma b I'pynma B
Komiaecteo ) ~
HaNpIHEHHOCTH KomiuecTeo 3HAKOE Bpema padoTeL g
3HAKOE

I Jo 20000 Jo 15000 o 2.0

I Jo 40000 Jo 30000 o 4.0

III Jo 60000 Jo 40000 Ho 6,0

[Ipy BbINOJHEHUM JITAHHOM MAarucTepcKol Jauccepranuu, paboTe B ayAUTOPUU
OTBOJMJIOCH OKOJIO JIBYX 4YacOB B JiIeHb, HO 0dOpMJICHHE OTYeTa U TpadUKOB IS MPE3CHTAIIUN
3aHUMAJIO0 OKOJIO TOJIOBHHBI pabodero AHS W HU3MEHsUIach B 3aBUCHUMOCTH OT BBITIOJHSEMBIX
orepanuii Ha TEPCOHAILHOM KomImbioTepe. [murenpHocTh HenmpepbiBHOW paboTel Ha [IK 6e3

peraaMeHTUPOBAHHOTO NEpephIBa HE OOJIBIIIE BYX YaCOB.

7.7 QJJIEKTPOBE3OITACHOCTbD

DneKTpoOe30MacHOCTh — 3TO KOMILIEKC OPTaHU3AIMOHHBIX U TEXHUUECKUX MEPOIPUITUN
U CPEeICTB, KOTOpble OOECIEeYUBAIOT 3ALIUTY JIOJCH OT BO3ACHCTBUS IIEKTPUUYECKOTO TOKA.
[TonoxenueMm o cobmroaennu anekrpodezonacuoctu seisercs [OCT 12.1.038-82 CCBT.

OnacHblii TPOU3BOACTBEHHBIH (PAKTOp B MOMEIIEHUH — IOPAKEHUE DJIEKTPUUECKUM
TOKOM. OCHOBHBIMH MPHUUYUHAMHU 3TOTO MOTYT TMOCITYXHUTh MPUKOCHOBEHHE K TOKOBEAYIIHM WM
KOHCTPYKTUBHBIM 4YacTsIM, OKa3aBIUMCS TMOJ HampsDKeHHEeM. AYAUTOPUS OTHOCUTCS K
KaTeropuy IOMEIIeHUH Oe3 MOBBIIIEHHOW OMNAaCHOCTH M XapaKTepU3yeTcs CIeAYIOUIMMHU
IMpU3HAKaMU: TEMIIEpaTypa BO3AyXa W BJIAXHOCTb B HOPME, OTCYTCTBHUE CBIPOCTHU, XUMHUUYCCKU
AKTUBHOH cpefibl, TOKOMTPOBOISIIIINX MBUTH U TIOJIOB.

JleiicTBrEe DINEKTPUYECKOrO TOKAa Ha J>KMBYIO TKaHb HOCHUT pa3HOCTOPOHHUU U
cBoeoOpa3HbIii xapakrtep. [Ipoxoas dYepe3 opraHW3M 4YeJIOBEKa, SJIEKTPOTOK IPOU3BOIUT
TEPMUYECKOE, AIIEKTPOJIUTHYECKOE, MEXaHWYECKOe, OMOJOTHMYECKOe, CBETOBOE BO3JCHCTBHE.
TepMuyeckoe BO3JCHCTBHE TOKA XapaKTEpU3YETCS HArpeBOM KOXM M TKaHEH 10 BBICOKOM
TEMIEPaTypbl BIUIOTH JO OXKOTOB. OJEKTPOJIMTHUYECKOE BO3JACUCTBUE 3aKIIIOYaeTCs B
Pa3JIOKEHUN OPraHUYECKOH KHIKOCTH, B TOM 4YHCIE KpPOBH, W HapylIICHHH €€ (QHU3UKO-
XUMHYECKOTO COCTaBa. MeXaHHUYEeCKoe JEHCTBHE TOKAa NPUBOAUT K PACCIOCHUIO, pa3phIBY

TKaHEll OpraHm3Ma B pe3ylbTaTe 3JIEKTPOAMHAMHYECKOro 3(dexTa, a Takke MTHOBEHHOTO
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B3pBIBONOAOOHOTO 00pa30BaHMs Mapa W3 TKAHEBOW JKUIKOCTH M KpOBH. MexaHHueckoe
JEICTBUE CBSI3aHO C CHJIBHBIM COKpAILIEHHMEM MBI BILUIOTH 1O MX paspeiBa. buonoruueckoe
JIeiCTBUE TPOSBISECTCA B Pa3paXCHUU M BO3OYKICHHMM >KMBBIX TKaHEW M CONPOBOXKIACTCS
CyZIOPOKHBIMHU COKpaIeHUsIMU MbIIIL. CBETOBOE IEHCTBHE MPUBOJIUT K IOPAKEHUIO CIIU3UCTHIX
ob6omouek tma3z [13]. C menpl0 MCKIIOYEHUS] OMACHOCTH TMOPAKEHHS DIICKTPHUUYECKUM TOKOM
HE00X0IMMO COOIIOIAaTh CIIEIYIONIUE MTPaBHiIa SIEKTPUIECKOI 0€301MacHOCTH:

- mepen BKIOYeHHeM OBM B ceTh J0DKHA OBITh BH3YalbHO TIPOBEpPEHA €€
3JIEKTPONPOBOJKA HA OTCYTCTBUE BO3MOKHBIX BUAMMBIX HAPYIICHHI H30JLIMM, a TAKXKE Ha
OTCYTCTBHE 3aMBIKaHUs TOKOIIPOBOJSIINX YACTEH HAa KOPITYC KOMIIBIOTEPA;

- [pU TOSBJICHUM IPU3HAKOB 3aMbIKAHUS HEOOXOAMMO HEMEIJIEHHO OTKIIOYUTH OT
anekTpudeckoil cetu OBM u ycTpaHUTh HEMCIIPABHOCTH;

- 3ampelaeTcss npu BKIOYeHHOH OBM onHOBpeMeHHO mpuKacatbes K MpubOopam,

HUMCIOIIUM CCTCCTBCHHOC 3a3CMJIICHUC.

7.8 IKOJIOI'HYECKAS BE3OITACHOCTDb

OxpaHa OKpyXKaroliel Cpellbl CBOJIUTCS K YCTPaHEHHIO OTXOJOB OBITOBOTO Mycopa W
OTXOJIaM >KU3HEAEATEIbHOCTH YelloBeka. B ciydae Beixona u3 crpos IIK, oHu cnuceiBaroTCs U
OTTIPABJISIOTCS HA CHEIHMAIBHBIN CKJIal, KOTOPBIA MPU HEOOXOAMMOCTH MPUHUMAET MEpPHI IO
YTWIM3ALUU CIUCAHHOW TEXHUKU U KOMIUIEKTYIOIIHUX.

OmHuM W3 caMbIX PACTIPOCTPAHEHHBIX HCTOYHUKOB PTYTHOTO 3arpsi3HEHUS SIBISIOTCS
BBILIEIINE U3 DKCIUTYaTAllMK JIIOMUHECIIEHTHBIE JIaMnbl. Kaxkaas Takas jamia, KpoMe CTeKJIa U
QTIOMUHHMS, COJIEpXHUT okoino 60 wmr pryru. Ilosromy oOTchnyXUBIIME CBOM  CpOK
JIOMUHECIICHTHBIE JIAMITBI, a TAK)Ke JPyTrue MpuOopkl, CoAepKaliue PTyTh, IPEICTABISIOT COOOM
OITACHBIN NCTOYHUK TOKCHYHBIX BEIIECTB.

Yruimzanus J1amn npeArnoJiaraeT nepenady MCIOJIb30BaHHBIX JIAMI TPEANPUATHIM —
nepepaboTyrKaM, KOTOPhIE C TIOMOINBIO CHENHATBLHOTO O0OpYydOBaHHS TepepadaThIBAIOT
BpE/IHbIE JaMIlbl B O€3BPEIHOE CHIpbe — COPOEHT, KOTOPOE B TMOCIEAYIOIIEM HCIONB3YIOT B
KadyecTBE MaTepHaa IJis MpOU3BOJICTBA, HATPUMED, TPOTYAPHOH IIJIUTKH.

ITon xpaHneHueM OTXOJIOB TMOHUMAETCS BPEMEHHOE pa3MEIIEHHE WX B CHEHUAIBHO
OTBENEHHBIX JJs OTOT0 MecTaXx WIM O0BbeKTax g0 ux yruiuszanud. OtpaboTaHHBIC
JIOMHHECIIEHTHBIE JaMIlbl, coriacHo Kiaccugukaropy orxomos K 005-96, yrBepkaecHHOMY

npukazom ['occranmapra Ne 89 ot 29.02.96 r.
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3AKVIIOYEHUE

HTtorom nanHOro mpoexTa sIBJIsIeTCA TO YTO Oblila HaiiJieHa oNTHMaibHAas METOAMKa AJIs
agantanuu AaHHeIXx ['MIC-kepH mo mopucroctu. Tak Kak IyTeM CpPaBHUTEIBHOTO aHalIM3a
pa3IMyYHBIX METOJMK pacyeTa MOPUCTOCTH ObLIO BBIABIEHO UYTO HU OJIHA W3 HUX HE JaeT
YBEpEHHOH CXOAMMOCTH C KEpHOBBIMH JIaHHBIMH, TI03TOMY Oblla BBIBEJCHA (QopmyIa
ONUCHIBAIOIASl XapaKTEp IMOBEACHUS KPUBOW MOPUCTOCTH MOCUUTAHHOW MO IUIOTHOCTHOMY
KapoTaxy. A C TMOMOIIBIO KOPPEKTUPYIOIUX KO3 UIMEHTOB, KOTOPbIE 3aBUCAT OT 30HBI
MECTOPOXKACHHUS, YIAIOCh T0OUThCS XOPOLIeH aganTauuu mopucTocT. II0cKoIbKy OT TOro Kak
Oyner kak OyJeT cajanTHpOBaHa IOPUCTOCTb, 3aBUCUT M ajalTalus I[POHULAEMOCTH C
BOJIOHACBHIIIICHHOCTBI0. [l03TOMY MOXXHO pPEKOMEHIOBAaTh JaHHBIA croco0 ajganTanuu
noprcTocTH s macta FO;' 1aHHOr0 MecTOpoK IeHHsL.

Urto Kacaercs NpOrHO3UPOBaHUs MPOHULIAEMOCTH TO 3E€Ch TAKXKE KAK U C MOPUCTOCTHIO,
pacueTbl BEIMCh pa3AeNbHO g JABYX IUlacToB. JlJis BEpXHEro IiacTa pPEeKOMEHIYyeTcs
MPUMEHEHUE TPAJAUIIMOHHONW 3aBUCUMOCTH NPOHUIIAEMOCTH OT MOPUCTOCTH, a JUIsl HUKHETO
NPUMEHEHHE TUIPABIMYECKUX EAWHMUII TOTOKAa, TaK Kak TaM HaOMoJaeTcsl CujIbHas
reTEepPOreHHOCTh IIACTa, KOTOPAsi COKPALIAET CTENEHb KOPPEIALMH 110 TPAAULIMOHHOMY METOY.

JHlannast paOoTa HMeEET BaXKHYIO MPAKTUYECKYI0 3HAUMMOCTb, TaK Kak Ha JaHHOM
MECTOPOXKIAEHUM HE BO BCEX CKBAXXMHAX €CTh IUIOTHOCTHOW KapoTax, a oOIpejesieHue
neTpoU3NUECKUX TMapaMeTpoB HAMpPAMYIO BIMSIET Ha JaJbHEUIIMA TOJCYEeT 3aracos
MECTOPOXICHUSI, a COOTBETCTBEHHO W Ha HKOHOMHUKY mpoekTa. lloatoMy s naHHOrO
MECTOPOXKACHHSI B JaJIbHEHIIEM PEKOMEHJIyeTCs MPOBOAMTH IUIOTHOCTHOM KapoTaxK, WU IO
KpaiiHeil Mepe aKyCTUYEeCKHUI ¢ MOMOIIbI0 KOTOPOTr0 MOKHO 00jI€€ TOYHO MPUMEHUTH METOJUKY
H.3. 3asyoBa mo BOCCO34aHUIO IIOTHOCTHOTO KapoTaka. TakkKe MOKHO MOPEKOMEH]I0BATh
WCIIOJIb30BaHUE HEHUPOHHBIX CETEH MJisi TMOJYYECHHS YpPaBHEHHUs 3aBUCUMOCTH HEUTPOHHOTO U
IUIOTHOCTHOTO KapoTaxeil. UToObl B OyayIeM HCHOib3ysl NOJy4YeHHOE YpaBHEHHE BOCCO3/aTh

TJIOTHOCTHOM KapOTax.
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MNPUJITOKEHME 1. INTAHIIETBI CKBA’KUH

Pucynox 5.3- mranmer ckBaxuubl No4 (3oHa 1)
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IMPUJIOKEHMUE 2. INTAHIIETBI CKBAYKUH
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IMPUJIOKEHMUE 3. INTAHIIETBI CKBAKUH
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IMPUJIOKEHMUE 4. INTAHIIETBI CKBAYKUH
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