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HekoTtopble obwume nonoxeHuna Knaccundunkauumm

Knaccudgpukauma zanacoB n pecypcoB HePTU U roprovnx
rasoB yctaHaBnuBaeT eauHble ana Poccunckon depepauyuun
NPUHLUNbI NOACYeTa U rocyaapCTBEHHOro yyeta 3arnacoB U
pecypcoB HedTHU, ropro4ymx rasoB (cBobogHOro rasa, rasa
rasoBbIX LUAMNOK, ra3a, pacTBOpPeHHOro B He(pTU) M rasoBoro
KOHAeHcaTa (garnee - KOHOeHcar).

[MoanexaTtr ob6sa3aTenbHOMY pa3genbHOMY MoACYeTY W
yyeTy 3anacbl He(dTHW, roprouumx rasoB (pgarnee - ras),
KOHOEeHcaTa U coaepXawmxcsd B HUX MOMNYTHbIX KOMMOHEH-
TOB (ganee - KOMMOHEHTDI).



HekoTopble obwmne nonoxeHuna Knaccundukauum

NoacyeT m y4vyet 3anacoB NpPou3BOAAT MO HaNIM4UIO UX B
HeApax Mo KaXxaou 3arnexu pasgeribHoO U MeCTOpPOXAEeHUIo B
Lieriom.

MecTtopoxaeHna wu 3anexu HedT™ U rasa Aans
NSIaHUPOBAHUA reosioro-pasBenoYHbIX PpadboT U pa3paboTKu
MEeCTOpPOXAEeHUU U BeAeHUs y4yeTa 3anacoB, coaepxalmnxcs
B HUX MOJIe3HbIX UCKOMaeMbIX noapa3aensoTca no
- CTaAnAM OCBOEHMSA,

- pa30BOMY COCTOSIHUIO,
- BeJINYMHe 3anacos.



HekoTtopble obwme nonoxeHua Knaccudunkaumm

3anachbl 3anexeum U MeCTopoXaeHnUu noapasfensroTcsa Ha.

reosiormyeckue 3anachbl - Konm4yectBo HedpTH, rasa, KOHOEH-
caTa U copgepXawmuxcsad B HUX KOMMOHEHTOB, KOTOPOEe Haxo-
AUTCA B HeApax B U3YUYEHHbIX OypeHueMm 3arnexax, Hanm4ue
KOTOPbIX B Heapax AoKa3aHO NPOOHOU Ui NPOMbILLJIEHHOW
akcnnyatauMeu UNAN UCNbITaHUMEM CKBaXUH UM OOOCHO-
BbIBaeTCA reosioro-reonsnv4ecKMmMmmn nccriegoBaHUAMM,

U3BJrieKkaemMble 3anachbl - YaCTb FreosiorM4ecKkux 3arnacosB, KO-
Topast MOXeT ObITb A00bITa U3 3aneXxu (MecTopoXxaeHus) 3a
BeCb CPOK pa3paboTKu B paMKax OnTUMarbHbIX MPOEKTHbIX
peweHunn C UCNOoNb30BaHMEM LOOCTYMHbIX TEXHOMOrnMu c
yyeToMm cobnogeHna TpedoBaHMM NO OXpaHe Heap W
OKpy>KawlLieun cpenbl.



HekoTtopble obwme nonoxeHua Knaccudukaumm

[lo cTeneHM ocBoeHUSA MeCTOpOXAeHUA (3arnexun) HedTu
U rasa nogpasaensroTcs Ha:

pa3BeabliBaemMble — «MECTOPOXAEHUS, Ha KOTOpbIX
NPOBOAATCA reorioro-pasBeanoyHble padboTbl, B TOM 4ucre
MOXET OCYLeCTBNATLCA AO00blda B paMKax MpoeKTa
NPOOHON J3KCcnnyaTauuum 3anexu, MeCTOPOXAEeHUAa WUInu
aKcnnyaTtaumsa otaesibHbIX CKBaXUH»»

pa3pabaTtbiBaeMmble — «MECTOPOXAOEHUA, Ha KOTOpbIX
ocyllecTBrnfeTca A0ObIYa yrrneBoaopoaoB B COOTBETCTBUM
C YTBEpPXAEHHbIM MPOEKTHbIM OOKYMEHTOM Ha pa3paboTky
(TeXHOMNorn4yeckum NPOEeKTOM pa3padboTku nnu
OOMOSIHEHNEeM K HeMy WM TEeXHOJIOTMYeCKOU CXeMOoW
pa3paboTKu U AONOSIHEHUEM K HEWN)».
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HekoTopblie nonoxeHusa paspabarbiBaemMomn

«MHCTPYKUUA MO NPUMEHEHUIO KNTACCUDUKALIUUA
3AIMNACOB U PECYPCOB HE®TU N TOPHOUNX TA30B»

Noac4yeT n yyeT 3anacoB pa3nUyYHbIX KaTeropun BeneTcs
pa3aenbHo.

BbigeneHmne Kateropun 3anacoB HeptM UM rasa no
N3Yy4YEeHHOCTU NPOU3BOAUTCSH MO KAXKAOO0MU 3a5eXxu oTAesibHO.

Ona pByxdra3HbIX 3arnexewu BblaeneHne KaTeropun Moxet
NPOBOANTLCA OTAENbHO AnA UX He(pPTAHOM U rasoBou
yacTeu.



HekoTopblie nonoxeHusa paspabarbiBaemMomn

«MHCTPYKUUA MO NPUMEHEHUIO KNTACCUDUKALIUUA
3AIMNACOB U PECYPCOB HE®TU U TOPHOUNX TA30B»

N3ameHeHMe 3anacoB OYeHb MEeJIKUX MeCTOpPOXAeHUN pac-
cMaTpuBaeTCAa B paMKax ornepaTuBHOINo noac4yeTta 3anacos.

[Mpn nameHeHUU paHee yTBepXAEHHbIX reorfiorM4eckux 3a-
nacoB Kateropun A+B,+B, meHee 4yem Ha 20% oT Hauanb-
HbIX 3anacoB NO MeCTOPOXAEHUI0, NoACUYUTAHHbIX Ha AaTy
yTBEPXAEHUS, Ha 3KCNepTuly npeacraBnsieTcs onepaTtuB-
HbIM noacyeTt 3anacoB. [lpn aTtom ana nogcyeta M y4yerta
U3BneKaeMbIiX 3anacoB NpMHUMarOTCAA KO3a(hPULUUEHTbI N3B-
neyeHunsa HedpTHU, rasa U KoHOeHcaTa, paHee yTBepXAOeHHbIe
B YCTaHOBJIEHHOM nopsAake.



HekoTopblie nonoxeHusa paspabarbiBaemMomn
«MHCTPYKUUA NO NPUMEHEHUIO KNTACCUDOUKALNU

3AINACOB U PECYPCOB HE®PTU U TOPKOHUX TA3OB»

NMopsaaok nepeBoaa pa3BeAaHHbIX MECTOPOXAEHUN
B pa3pabaTbiBaemMble

MoarotoBNeHHOCTb pa3BeAaHHbIX MeCTOpPOXAEeHUN
(3anexen) HedpTM M rasa AnNA NPOMbLILNEHHOINO0 OCBOEHUS
onpeaenseTrcsd CTeNeHbK UX  reorioro-npomMbICIIOBOU
U3Y4YEeHHOCTH, KOoTopass [AocCTaToyHa AnAa CoCTaBlieHMA
TEXHOJIOrM4YEeCKON CXeMbl pa3paboTKu.

JononHuUTesrnbHbLIM YCIIOBUEM NnepeBoaa MeCTOPOXAeHUNn
U3 HaxogsWMXcAa B pa3BedKe B pa3padbaTtbiBaemMble NMpoun3s-
BOAUTCA TOJIbKO MpPU YCINOBUM, YTO 3anacbl HecdhTn mn/mnm
rasa no Kkareropuu C, no MeCTOpPOXAEHUIO COCTaBIAIOT OO-
nee 50% oT BCcex 3anacoB v nNpu coonaeHun TpedboBaHUN K
U3y4YeHHOCTU AnA KaTteropuu B,.



HekoTopble nonoxeHus paspabdbaTbiBaeMoMn
«MHCTPYKLUUA NO NPUMEHEHUNIO KNTACCUDOUKALIUN

3AINACOB U PECYPCOB HE®PTU U TOPKOHUX TA3OB»

NMopsaaok nepeBoaa pa3BeAaHHbIX MECTOPOXAEHUMN
B pa3pabaTbiBaemMble

Ona Menkux MecTOpOXAEHUW COCTaBNIEHUE NMPOEKTHOro
OOKYMEeHTa U nepeBos B rpynny paspabartbiBaemMbiXx BO3-
MOXHbI NMPU YCNIOBUU, YTO NMOACHYUTAHHbIE B ONEepaTUBHOM
nopsifke reosioruyeckme 3anacbl He TPeOyIOT 4ONONHUTESb-
HOro NpoBeAeHnsi reosioropasBefo4HbIX PaboT U yTOYHEeHune
reoniormn4eckoro CTPOEHUs1 MECTOPOXOAEHUS MOXeT ObITb
npoBeaAeHOo B NpoLecce ero 0CBOEHUS.



METOObl W TEXHOJIO'MA OLUEHKWN KOO®PDPULIMEHTOB
HE®TEU3BNEYEHUA NMPU PEANU3ALIMN HOBOU
KNACCUDOUKALIUN 3AMNACOB YBC PD

Ha ctaguu pasBepku

. Metog aHanoruum

. IMNUPUNYECKUM (CTaTUCTUYECKO-aHANIMTUYECKUN) MeTopn,
. NMokoahdpuumneHTHbIN MeTOL
Ha ctaguu npoMbIlWNeHHOWN pa3paboTKku npu

npencTtaBneHUU onepaTtMuBHOro noacyera 3anacoB
. TpexmepHoe [eonoro-fmapognHamnyeckoe mMopaenupo-

BaHue ?

L

. MeTop xapakTepuUCTUK BbITECHEHUS



METOObl U TEXHOJION'MA OLUEHKW KOO®PDPULIMEHTOB
HE®TEU3IBJIEYEHUA NMPU PEATNTU3ALUN HOBOU
KINACCUDOUKALIUN 3ATNACOB YBC PD

Ona oueHkn 3IPGPEeKTUBHOCTU CUCTEMbl pas3paboTKM  3anexu

MCNOSib3yeTCHA TakKoM napameTp, Kak KoahpuumeHT nssnevyeHus Hedptu

(KUH), koTopbin onpepensetca no oopmyrne:

KUH=Q35/Qreon

N XapaKTepusyeT OTHOLWEHMNe U3BreKaeMbiX 3anacoB HedpTn (Qyzgn ) MU

HakonsneHHoUu Aob6biun HedPTU (Quakonn) NMPYU OKOHYAHUU pa3paboTKu

nracrta (MecTopoXxaeHusl) K reonorvuyeckum sanacam HecdptM B nnacre
(Qreon), paccynTaHHbIM NO nocneaHeMy NOACYETY.




METOLO AHANOIrMv
[Ona oueHkn KoadhPUUMEHTOB M3BMeYeHNs HedTU UCMOSIb3YyeTCA METon
aHanorun. B kadecTBe aHarnoroB BbIOMpaloTCs OOQHOBO3PACTHbLIE OTNOXEHUSA
COCeOQHUX MECTOPOXOEHUN, UMEILLIME CXodHble reosioro-uandeckmne
XapaKTEPUCTUKN.

leonozo-¢pusuyeckas xapakmepucmuka u KWH nnacmoe-aHasnozos. @ ==,
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METOAbI AHANOIrUU

[lo mecmopoxXxOeHUsIM aHario2aM MOXHO Mocmpoums 3a8ucUMocmb
KUH — nodsuxxHocmeb.

KHH, a.e1.
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CTATUCTUYECKUE MOLOENMU
Cmamucmu4eckas modesib AMepukaHcko2o He¢gpmsiHoczo MHcmumyma

B 19671. B CLUA onybnukoBaHbl pe3ynbsrartbl CTaTU4ECKOro UccrieqoBaHus,
Npu BbINOMHEHME KOTOPbLIX cOBbpaHbl AaHHbIe Mo 226 3anexam B necyaHukax
1 no 86 3anexam B KapOOHaTHbLIX KOffieKTopax.

MaTtepunansl, cobpaHHble MO 3anexam B MecyaHukax, Mno3BOnUIn
NonyyYnTb  ypaBHEHME  perpeccun  HedTeoTgadnM MO OCHOBHbIM
onpegensoLwmm baktopam rnpu eCTeCTBEHHOM BOAOHANOPHOM PEXUME:

K.\ 0.0422 0.077 0.2159
KUH = 54.9 x (MobKH) . (ui) v (1— K,)01903 , (i_z)
0

roe M, — OTHOLLIEHVE BSA3KOCTeW HedpTu 1 BoAbl, clla*c;

K,, — K0Oa(ppunumeHT HedpTeHaCbILWEHHOCTU, A.e4.;
b - 06beMHbIN KO3 PULMEHT, a.eq.;

K - npoHuuaemocTb, 10-12 m?;

P,- HayanbHoe gaeneHune, mlla.;

P, - KOHe4YHOe aaBreHue, Ml la.




CTATUCTUHECKHUE MOLOEIA

) Cmamucmud4eckasi modesib C.B.KoxaxuHa

B 1972 r. Bnepsble ans mectopoxaeHnn CCCP, npnypoveHHbIX K
TEPPUreHHbIM KOmJiekTopam, nonyveHbl KOppenAaUMOHHbIE 3aBUCUMOCTU
TEeKyLlen N KOHEYHOW HeddTeoTaaum npu BOAOHANOPHOM PEXUME OT
Pa3nMYHbIX reonoro-Pu3nyYeckmnx 1 TEXHONOrMYeCcKnx hakTopos.

3aBMCMMOCTb KOHEYHOW HETEOTAAYM OT NPUPOAHBLIX U
TEXHOMOrM4yecknx paktopos nmena sua;.

KUH = 0.507 — 0.167 * lg(uo) + 0.2556 « lg(k) — 0.05 «xV; + 0.0018 *
h+0.171+ K, — 0.000855 * S,
roe i, — OTHOLLEHWE BA3KOCTEN HEDTU 1 BOAbI, clla*c;

k- npoHuuaemocTb, 10-12m?;

Vi - KO3(hPUUMEHT Bapuaumm NpoHMLaeMoCcTu, 4.ea.;

- 9 peKTMBHaAA HepTeHacCbILWEHHAs TOMLWWMHA nnacTa, M;
K, — KOadb(pMUMEHT NecY4aHUCToCTn, a.ea.;
S - NNMOTHOCTb CETKU CKBaXWH, ra/cks.



CTATUCTUYECKUE MOAOENU
Cmamucmud4eckasi moOesib C.B.KoxxaxuHa (ModughuyupoeaHHasi)

[lo3gHee B chopmyra bbina gononHeHa CBeAEHUSMM O pasMepax
BOOOHE(TAHbLIX 30H, NS1AaCTOBOM TeMNepaType 1 HadanbHOM
HedTeHacbILWEHHOCTN, OAaHHLIMWU MO pa3paboTke MEeCTOPOXOAEHUMN.

B peaynbrare nonydeHa cratuctuyeckas Mogernb HedpTeoTaaum nec4aHmKoB,
npurogHasa ans Ucnonb3oBaHMAa B bonee LWUpoKoM anana3oHe N3MEHEHUS
yCrnoBuun paspaboTKu:

KHMH = 0.195 — 0.0078 = u, + 0.0821 = 1g(k) + 0.0146 «t + 0.0039 « h +
0.18+K, —0.054+Q_ . +0.27 xs, —0.00086 = S,
roe 1, — OTHOLLEHNE BA3KOCTEN HEPTM M BOAbI, clla™c;

k- npoHuuaemoctb, 10-12m2;

t — Temnepartypa nnacta, °C;

- 9 pekTnBHaA HedbTeHACbILEHHAA TOMLWMHA nNnacTta, M;

K,, — KOap(pMLUMEHT NecYyaHUCToCTn, a.eaq.;

S, - Ha4anbHaga HedTeHaCbILWEHHOCTb, A4.eA,.;

S - NNOTHOCTb CETKU CKBaXXWH, ra/Cks.

o



CTATUCTUYECKMUE MOLOEIN
Cmamucmuyeckasi Modesnib B.K.F'om3ukoea, H.A.Monomoeou

Ha ocHoBe pesyrnbraToB pa3paboTku 50 AnuUTenbHO SKCnyaTnpyemMbiX
3anexen 3aBMCUMOCTb KOHEYHOIO KoapduumeHTa HedpTeoTaaum
npeacTaBneHa B Buae:

KVH = 0.333 — 0.0089 * p, + 0.0013 * ¢ + 0.121 = 1g(k) + 0.173 K, +
0.149 « K,, + 0.0038 x h — 0.086 * Q___ —0.0053 * §

rae L, — OTHOLLEeHMe BA3KOCTeN HedpTH 1 Boabl, clla*c;
k - npoHuuaemocTb, 1012 m?;
t — Temnepatypa nnacta,’C;
K. — Koado(punuMeHT HedpTeHacCbILLEeHHOCTHY, 4.ed.;
h - apdekTnBHas HedpTeHacbIWEHHAa TOMWWHA nnacTa, M;
K,, — K0O9(ppUUMEHT necHaHUCTOCTN, a.eq.;
Q.. . - OTHolweHKe 3anacoB HepT BH3 k 3anacam 3anexu;

S - NNOTHOCTb CETKU CKBaXXWUH, ra/cks.

2



CTATUCTUYECKWUA METOA

2
Cmamucmud4eckasi modesnib 'ympu-I'puHbepaa

KoppensunoHHasa 3aBucumocTb ['yTpu-I'puHbepra:
KUH = 0,174+0,272-1gK+0,256-(1-s,)-0,136-Igu,,-1,538-:m-0,00115-h,

roe
M — KOS PULMEHT NOPUCTOCTU, a.e4.,

S,, — HayarnbHasa He(pTeHaCbILWEHHOCTb, A. ea.;
K — koadhduumeHT npoHmyaemoctun, 10-12m2
U, — BA3KOCTb HedTu, Mmlla-c;

H — adbdrekTnBHaAga HedpTeHacChIWEeHHad TOSLWMWHA, M.



CTATUCTUYECKUWA METOA

[na oueHkn KNMH B cootBetcTtBuM ¢ PL 39-0147035-214-86 wncnonb3yeTcs
cnegyrowmn Metod NPorHo3npoBaHuS .

Ona pacdeta KWH HedTaHbIX 3anexen, paspabartbiBaeMbiX C
NPUMEHEHNEM 3aBOAHEHUSA, UCNOSb30BaHbl CrieayoLLmne 3aBUCUMOCTH:

KNH=0.764xexp(-0.0906xS/,/Knp +h/u,),

npu Kp<2, Knec>0.75MecTo nns1 bopMy.Jibl.
KNH=0.730xexp(-0.102xS/,/Knp +h/u,),
npu 2<Kp<4, 0.6<Knec<0.75
KNH=0.692xexp(-0.104xS/,/Knp+h/u ),
/’) npu 4<Kp<6, 0.5<Knec<0.6

rge S — NNOTHOCTb CETKMN CKBaXXWH, NMPUHATA,

Knp — koo pUUMEHT NPOHULAEMOCTW;

h — HedbTeHacbIWEHHAs TOMLWWHA;
M, — BA3KOCTb HEDTM B NS1ACTOBLIX YCNOBUAX.



CTATUCTUMECKUE METOAbI

_ Moodenb uHcmumyma «l'unpoeocmokHeghmb»
7>

[Mo cTaTucTuyeckon metogmke anga kKapboHAaTHLIX KOMNEKTOPOB NOPOBOIo
TMNa C YYeTOM pas3MepoB BOOAOHETHAHOW 30HblI, HedTeHaCbILWEHHOCTU U
nracToBon TemnepaTtypbl KOIMUUMEHT HedTen3BriedeHNss OblT paccymTaH

no popmyrne: ] i , ]
n=0193-00078x 4, +0,082x [gK +0,00146xt, +0.0039: 1 +0,180x Kn- 0,034 x Qeen+
+0.27x ¢, -0,00086 x5

roe

Lo — COOTHOLLEHME BA3KOCTU HETN U BOAbI, OONU e4,.;
K — npoHnuaemMocTb nnacra, MKM?;

t, - nnactoBsag Temneparypa, °C;

h — HedbTeHacCbIWEHHasA TONLWWHa, M;

K — koaddpunuUneHT adoPeKTUBHOCTN, A0NN eA,.;

Q,,; — Aond 3anacoB BOAOHE(TAHON 30HbI;

o, — HepTeHacbILLEeHHOCTb, JoNu en.;

S — NNOTHOCTb CETKU CKBaXWMH, ra/CcKkB.



CTATUCTUHECKUE METOAbI

Modenb uHcmumyma «l'unpoeocmokHeghmb»

>

,D,aHHOG YpaBHEHNE CripaBeaJyinBo AJA cleayrwmnx roaHN4YHbiX BEJIMHNH U
Anana3oHoB N3AMEHEHUNA NMapPaMETPOB.

[nanasoH
[NapameTp
NPUMEHEHMS

COOTHOLLEHME BA3KOCTW HedITW 1 BOAbI 1o 0,5+34,3,
[POHNLIaEMOCTb, MKM* K 0,13+2,58
OTHOLLEHME 6anaH093b|x 3anacoB BOAOHETAHON Q6 0.06+1
30HbI K 3amacam BCell 3anexu
CpeHeB3BeLLEHHAS HedhTeHaCbILLIEHHAS h 3 4205
TONLWMHa, M ’
HedTeHacbILLEHHOCTb, J0MK ea. o 0,7+0,95
Temnepatypa nnacra, °C to 22+73
[Tnowanp, ra/cks S 10+100
KoadumumeHT adheKTUBHOCTK, 0NN . Kn 0,5+0,95




CTATUCTUYECKWUA METOA

/)
/'/ ﬂa6opamopHo-cmamucmuquKoe ypaesHeHue

Mapmoca-KypeHkoea-Knroyapeesa

Cneuynanuctammn BHUIHW npeonoxenHa dopmyna no cratmctuyecko-
aHanuTU4yecKkomy mMetoay:.

KM= 0,3086-0.00260-0,390m+0, 163 o(Kmp} 0,293, 305¢-0 01400, 0056

OCHOBHbIE NapaMeTpbl, y4acTBylOLME B popMyre:

Mapamerp en uam. (=1=

h HedTeHaC . ToMNw MHa P 2 25
m NOpPHCTOCTE n.en. 0 24
Knp NpPOHMUAEMOCTE Hapcwu 0 234
Terra |(nepecdeTH Ko3g-T o.en. 0,767
f 0DbBOOHEHHOCTL n.en. 0,98
[{] OTHOLWEHKMA BA3KoCTER HedTH 1M BOObI n.en. 5. T
t Tenmn othopa ot HI3 %o 4 2
HE BEAZKOCTE BOAbLI B MMN.YCNOBUAX cns 0,35
HH BA3KOCTe HEdTM B NN.yCn. Cn3 1,99
pacyYetTHeId KIH o.en. 0.531




CTATUCTUYHECKME METO[bI

«[Mporpamma «lMepmckun KUWH» pna onepartnBHoro pacvyeta KUH
no mectopoxaeHusam Nepmckoro Kpas»,
) (OO0 «lMepmHUMNHedDTLY)

[lporpamma nossonigeTr nposoaunTb pacdetol KMH no 11 dopmynam,
OaBaTb KpaTKylo XapaKTepucTuky BblbpaHHoOU ans pacdeta dopmynsl KAH,
BblOMpaTtb  MECTOpPOXAEHMA-aHanorm U3  CnpaBOYHMKA,  YCPEOHATb
nony4vyeHHoble 3HadeHnsa KH.

Obnactb NPUMEHEHNSA NMPOrpaMmmeil.

- onpegeneHne KMNH npn onepatnBHOW OLIEHKE 3anacoB N PecypcCos,;

- 9KcnepTHaa oueHka nporHo3Horo KMH npu reornoro-akoHOMUYECKOM OLEHKE
3anacoB no mexagyHapogHboiMm ctaHgaptam SPE-PRMS n SEC;

- BbIBOp aHarnoros U onepaTuBHbLIM pacyeT BapuaHTHbIX 3Ha4YeHun KNH npwu
NPOEKTNPOBAHMNN pa3paboTKM MECTOPOXKAEHUN.

Buibop dopmyn ans uvcnonb3oBaHWst B NporpamMmMe OCHOBaH Ha
HeobxognmocTn pacyeta KMH no OCHOBHbIM M 4acTo BCTpevyaloLMMCs B
[lepMCKOM Kpae HedTAHbIM 3anexam, OTHOCAWMMCA K pPasfindHbIM
HedTerasoHOCHbIM  KOMMJieKkcaM, MMEeWMM [OBa  OCHOBHbIX  Tuna
KONNEKTOPOB (TEPPUrEHHbIN U KapOOHAaTHLIN), N OBa pexuma paspaboTku
(ecTeCTBEHHbIN U C Nogaep>kaHMeM MnacTtoBOro JaBneHus).



CTATUCTUYHECKME METO[bI

«Mporpamma «Mepmckuit KUH»
) (000 «MepmHUMUHeDTLY)

KNH (BOLI,OHaHOprIVI peXxum paspaboTku, NS TEPPUTrEHHbIX KOSTNEKTOPOB):

p=0333-0089 |+[:| 00137 +01211g k) + 0.173p,, + 0149k +0,0038k~0.0857 ~0.000535
e

dopmyna bnuska k ctatuctudeckon mogenu B.K.'om3unkosa.

PaspaboTaHHble CTaTUCTUKO-aHanMUTUYecKne mogenu ans ynobcrea umx
MCNOb30BaHUA Ha NPaKTUKE NpuBeaOEHbI B ABYX BapuaHTax.

B nepBom BapumaHTe B KadeCTBEe MCXOOHOW WMHOpMaUMM UCTMONbL3OBaHbI
TONbKO reonoruyeckne nokasatenu. OueHka KUH . . no3songeTr onepaTtuBHO
NPOrHO3NPOBaTb KOHEYHYI HedTeoTaadyy npu OTCYTCTBUM [OOCTOBEPHbIX
OAHHbLIX O MPUHATBIX NPU MNPOEKTUPOBAHMN TEXHONOMMYECKMUX MnoKasaTensx
pa3paboTkm no popmyne:

KIH,,, =-0129+0,0036h+0.994K , +0,0128P, - 0.0417BH3+0,0074ITP+ 0,242K

x|



CTATUCTUYHECKME METO[bI

«Mporpamma «Mepmckuit KUH»
) (000 «IMepmHUMNHeDTLY)

Bo BTOpOM BapuaHTe, NOMMMO TrEOfIOrMYECKMUX, B aHanu3e TakKXe Yy4dacTBYIOT
nokasaTesnin, XxapakTepuaytoLwme TEXHONOrno paspaboTku.
[Mpu yyeTe nokasatenen ang oueHkn KWH pekomeHayetcs crieqyrowasa doopmyna:

KHH ., =-0060+0,00191+0.950K ; + 0.0064P, - 0.0007275S ,,_p7r — 0.0510BH3 +
+0,0084[1F +0.003570, + 0.227K,

roe

h — cpegHaa adpdekTnBHaAA HepTeHaCbIWEeHHaa TONWuHa, M;
K; — nopuctocTtb nopoa, 4.eq.;

Ky — He(pTeHacbIWeHHOCTb, A.eq,.;

P, — AaBneHue HacbiweHusa, Mlla;

Kepim — KOOPPULIMEHT BbITECHEHUA HEPTN BOOOW, O.€A.;

[1P — copepxaHune napaduHa, %;

BH3 — ponsa BogoHEdTAHOW 30HbI B Mriowagn 3anexu;

Scke-ngT— NNOTHOCTb CETKM CKBaXWH B NPOEKTHOM AOKYMEHTE, [a/CKB;

Q,, — Ha4arnbHbIK 0ebuUT HedTH, T/CYT.



CTATUCTUHECKUE MOLOENU
Cmamucmudyeckasi Modesnb «[ unpoeocmokHegbmb»

MeToauka nokoadpdpuumeHTHoro onpegeneHuns KWH, paspaboTaHHas
MHCTUTYTOM  «[MNPOBOCTOKHETb», COrMMacHO KOTOpOU KOSp(PULUMEHT
HedTensBne4vyeHnsa npeacTaBnsaeTcs B Buae npon3seaeHnum KoagppmuneHTos:

KHH = Ky,r. - Koyppur. KOXB-3aBO.U.-’

rae Kg,r. — KOO(PPUUNEHT BbITECHEHUA HE(PTU BOLOU;

Koxs ser. — KOOPPUUMEHT OXBaTa BbITECHEHUEM, YYUTbIBAOLL NN
notepu HepTn, 0BYCNOBIIEHHbIE MPEPLIBUCTOCTHLIO NSiacTa Npu 3agaHHOW
CETKE CKBaXXVUH Y BO3MOXHbIE NOTEPU HEPTU B TYMNMUKOBbLIX 30HAX;

Koxs.3asoz, — KOI(PPULMEHT OXBaTa 3aBOAHEHNEM HENPEPBLIBHOW YacTy
nracra, y4yuMTbiBaloLLNW HEOOAHOPOAHOCTL KOMJTEKTOPCKNUX CBOMCTB MsiacTa,
pasnuyne BA3KocTen HedTU U BOAbI, BIUSAHUE Ha4YanbHOW BOAOHETAHON
30HbI U NpeaeribHy 3KOHOMUYECKU LienecoobpasHyo 06BOAHEHHOCTb
CKBaXXMH.




NMOKO3PPULUMEHTHBIN METOA

OGocHoBaHMe ocTaTOYHOU HedpTeHaCbIWEeHHOCTU n KoadduumneHTa
BbITECHEHMUS.
OnpeneneHne  octaTovHOM  HedTEHACBLIWEHHOCTM  MPOBOAUTCA  Ha
COCTaBHbIX PN3NYECKNX (KEPHOBbIX) MOAESSX.
KoadpdpUUMEHT BbITECHEHNA PACCUYNTLIBAETCA NO BblpaXXeHUIo:

Ry — Ko
ﬁf'.'-."‘"l = ’

Ko
roe

KHH n KHO Ha4yanbHas 1 octatodHas HeddTeHaCbILWEHHOCTb COOTBETCTBEHHO.
OnpegeneHne oCTaToO4YHOM HeTEHAaCbIWEHHOCTU OCYLLECTBNSAETCS
METOAOM CYyXOW OUCTUNNAUMM B peTopTax. TemnepaTtypa OUCTUNNALMK
coctaBnsieT 170-180°C, npoaomknTenbHOCTb — NATb-LLECTb YaCcoB.
OcTtaTto4yHaga HeTeHaCbIWEHHOCTL onpeaensdeTcda no dopmyre:

K., = (1-V,/V,)*100%

roe
K., — ocTtatoyHas HedTeHacCbILLEHHOCTb, %; ‘ ) Q@
V, — 06beM Bofbl B MOBYLLUKE PETOPThI, CM3; »\\5

V, — o6bem nop obpasua, cm3.



NMOKO3PPULUMEHTHBIN METOA

OGocHoBaHMe ocTaTOYHOU HedpTeHaACbIWEeHHOCTU N KoadduumneHTa

BbITECHEHMS.
Pe3ynbmambi onpedesieHuUsi ocmamoyYyHolU HegbmeHacbIWeHHOCMu

. [Tapametps1 00pa3uoB KepHa
Jlabopatopubiii| Huarepsan Havanbnas Ocr.
HOMep 00pa3ua | 0TO0pa, M Aomea, | lnaserp, HopnOcToch, Wegy S TG 06T He)TeHACBIIEHHOCT | He)TeHACHIEHHOCTD
cM cM Yo mop | 1o Bo3ayxy M/l
Moners 1
7511 21322 | 281 3 1912|4052 | 154.863 0.8158 0.2893
7311 2132.02 | 2.87 3 1868 | 4001 | 116.989 0.7962 0.3122
76.11 2132.33 | 281 3 18.78 | 3.98 110.018 0.8021 0.3048
58.11 2130.77 | 281 3 1827 | 3872 105.244 0.8062 0.3255
65.11 213134 | 287 3 1723 | 3.651 82.31 0.7701 0.338
Mogens 2 0.7985 0.314
5111 213015 | 287 3 1843 | 3.906 71198 0.7891 0.3367
63.11 213118 | 2.87 3 1731 | 3.682 63.06 0.7712 0.3462
59.11 2132.33 | 2.87 3 1767 | 3.745 42012 0.7538 0.3512
66.11 2130.84 | 2.86 3 172 | 3475 35.4 0.7619 03489
60.11 213092 | 287 3 16.73 | 3.546 19.222 0.7355 0.3547/
0.7635 0.347% /




NMOKOPPULUMEHTHBIW METOA

OLEHKA KO3®DPULUMEHTA BbITECHEHUA

[Ona onpegeneHna  KoaddUUMEHTA OCTATOMHOM HedTeHacbIWEHHOCTH
MOXHO MCMNONb30BaTb 3aBUCMMOCTb NpeacTaBfieHHy B KHure «Metoounyeckune
pekoMeHgauum no NoAcYETY reosiorM4yecknx 3anacoB HedTM 1 ra3a 06 LEMHbLIM
metogom» nopg pedakumen B.U. Tetepcunbe, B.U. TopockyHa, I.I. AueHko
(Mocksa-Teepb, 2003r):

Kon=0, 244-0,083*Lg(Knp)

roe :
Kou- OCTaTO4YHasA HedpTeEHACLIWEHHOCTb NacTta, 4onu ea.;
Knp - ra3onpoHnLaemMocTb Nopoabl, MKM2,




NOKO3I®P®ULIMEHTHLIA METOR
OLIEHKA KO3®®ULMEHTA BbITECHEHUS

Koa(pdpnUMEHT BbITECHEHUA MOXET pPacCCUUTbIBATLCA Yepe3 OCTaTOuHYH0
HedTEeHAaCbIWEHHOCTb, KOTOpaa Oonpeaensnca Ha OCHOBaHUM OOOOLWEHHOW
3aBUCUMOCTN OT MNPOHULAEMOCTU, BblBEOEHHOW AN OTIIOKEHUN CpeaHero
kapboHa mecTopoxaeHun OpeHbyprckon n Camapckon obnacteu:

KHO=0,2479-0,08385*IgK 0315%/1+ +197 ((gK 123512
roe
Kno — ocTaTouHaa HeTeHaCbIWEHHOCTb;
K — npoHnuaemocTb nnacrTa.

[aHHasa 3aBucuMOCTb paccmoTpeHa un npuHata LKP PocHegp npwu
yTBEPXOEHUN NPOEKTHbLIX JOKYMEHTOB.

e



NOKO3PPULUMEHTHLIA METO[

MeTtoa BbIYNCNEHUSA KNH pa3paboTaHHbIN B NHCTUTYTE
«'MNpoBOCTOKHEdTL» NPOBOAUTCHA MO YPaBHEHMUIO:

N=Begum % By x By X B3 x Byx Bs ,

Besm - KOIMMULMEHT BbITECHEHUA HEPTN BOOOU, AONU ef,.;

B, -KO3(PPULMEHT, yunTbIBaOLLNU NOTEPU HEQPTU, OOYCNOBMEHHbIE
NPEPLIBUCTOCTLIO NiacTa Npu NPOEKTUPYEMON CETKE CKBaXNH (KO3 NUNEHT
OpEeHpoBaHNA), Oonu ea.;

B,, - KOAPPULMEHT, YUUTbIBAIOLLIUU NOTEPU HEPTU B TYNUKOBBLIX U 3aCTOUHBLIX
30Hax, gonu en.;

B3, B4,-KOIPUUNEHTBI, Y4UTBLIBaIKOLLME NOTEPU HEPTU B CTATUBAIOLLNX
OoObIBalOWMX U pa3pesarolmx HarHetatenbHbIX psgax, 4onu ea.;
Bs-KO3pPULUNEHT oxBaTa nnacra 3aBogHEHNEM HenpepbIBHOW YacTu NnacTa,
aonu en.

roe



NMOKO3PPULMEHTHBIN METOA

OnpepeneHune KoahduumneHTa oxsarta

O PEKTUBHOCTL CUCTEMBbI pPa3paboTkM 3anexu OueHMBaAEeTCd MNyTEM
onpeneneHnsa KNH no popmyrne:
KUH=Kg,,/r*Koxg.

roe

Kg,t — OTHOLIEHWe obbema nop, HacbILWEHHbIX NOABWMXHON HETHIO
(Kyu-Kon), K nepBoHavanbsHoMy 06beMy HeddTeHaCbILEHHbIX NOp;

Koxg — OTHOLEHWe HedTeHacbIWeHHOro obbema mnnacra, OXBa4YeHHOro

NPOLIECCOM BbITECHEHUSA (APEHUPOBaHUS) NoAd BO3OENCTBUEM BbITECHSIEMOIO
areHTa, Ko BceMy HedTeHachILEeHHOMY 06beMy 3anexu.

B knaccuyeckoM MOHUMaHUM OXBaT Mfacta MpoLecCcoOM BbITECHEHUS
(Koxg) - BennydmHa (dpyHKUMA), 3aBUCALLAA OT MMNOTHOCTU CETKUM CKBaXWH
NpobypeHHOM Ha nnacT (KonuyecTBa CKBaXXMH) U OObEMa nnacTta, KOTOPbIN
BCKPbIT 3TUMM CKBaXXMHaMU 1 y4acTBYET B npouecce HedpTeaoobIuum.




NMOKO3PPULMEHTHBIN METOA

OnpepeneHune KoahduumneHTa oxsarta

Metoamnka pacyeta Koyxg Hawegwass npumeHeHne B 1950-1970rr
OCHOBaHa Ha aeTepMmMHMpPOBaAHHOM nogxoae, npeasioXXeHHbIM
IO.J1. bopucosbiM, B.B. BouHoBbiM, 3.K. PAbuHMHOM w©n 3aknioyaeTcs B
NOCTPOEHUN KapT BblpaboTkM 1 onpeaerneHns obbeéma nracrta y4acTBYOLLErO
B pa3paboTke, Ha OCHOBE reos1oro-NPOMbICIIOBOro Marepuarna.

CTpounucb KapTbl BblpabOTKM 3anacoB W onpegenanncb pasmMepbl
TYMNUKOBbLIX U 3aCTOMHbIX 30H.

OpgHako, npeanoXxeHHble noaxodbl He noseonaAnu onpependtb Koxg ¢
cootBeTcTBEHHO KWUH pana 3anexen, BBOOAUMBIX B paspaboTky unu
Haxo4dsLWNXCA Ha paHHEW CTaaAnu OCBOEHUS.

YUYéHbiMM - HedTAHUKaAMKU ObiNu NpeanoXeHbl METOAUKU onpeaeneHus
Koxg W KMH Ha ocHOBe cTaTUCTUYECKNX U CTOXacTuyecknx nogxodos. K HUM
MOXHO OTHecTu noaxoabl, npeanoxeHHole B.[. JibiceHko, B.A.bagbaHOBbIM,
B.M.PeBeHko, A.H.KOpbeBbIM 1 Ap., No3Bonswwme onpenensatb yKasaHHbIe
napamMmeTpbl Ha pa3HbiX cTaausx paspadoTKku MecTopoXaeHus.



NMOKO3PPULMEHTHBIN METOA

OnpepeneHune KoahduumneHTa oxsarta
(meToanku nHctutyta «CMoHUUHI»)

Cneunanuctamm-HedTAHMKAMN, U3yYaBLUMMMU OCODEHHOCTU MECTOPOXK-
aeHun 3anagHon Cubupwu, 6biny NpeanoXeHol criegyowme METOAVKN.

— reonoro-ctatuctndeckuii metoa (FCM) Bbluncnenns Koyxg NpeanoXeHHbIN
B.A. bagbaHoBbLIM NyTEM OnpeneneHns napameTpa Heo4HOPOOHOCTU «;

— reonoro-ctatuctudeckuin metoq (FCM1) onpenenexus Koyg NpeanoXxeHHbI

A.H. OpbesbiM, HK.E. baTypuHbiM  4Yepe3  annpPOKCUMALMOHHYIO
nec4yaHUcTocTb P* ;

— reonoro-ctatuctudecku metoq (FCM2) onpepeneHnsa Kyyg NpennoxXeHHbIn
B.M. PeBeHko, J1.C. bpunnuaHtom, P.M. KypaMLnHbIiM 4Yepes reosiorm4eckyto
necyaHucTtocTb K.



NMOKO3PPULMEHTHBIN METOA

OnpepeneHune KoahduumneHTa oxsarta
(MeToanku nHctutyta « CMOHUUHI»)

BbilweonncaHHble METOANKU (TEXHOMOMMN) OCHOBaHbI Ha MPeanosioXeHnu,
YTO BCE CKBaXXMHbl BEPTUKAIbHLIE U MOOENUPYIOTCA TOYEYHBIMU NCTOYHUKAMMU
(cTokammn) B AByMepHOM obracTtu.

MeTtoaukun onpegenenunsa Kqgyg cnocobamm NCM1 n rCM2 B 1985-1995r.r.
HalINM CYLECTBEHHOE MNOATBEPXAEHME MeETod4aMu eorioro-npoMbICIIOBOroO
aHanusa Ha pas3nuyHbIX MecTopoxaeHusix 3anagHon Cubupu n cBUOETENLCT-
BOBasM O JOCTOBEPHOCTU NOSTy4YaeMbIX PE3YLTATOB.

[MpoekTHbIEe paboTbl, Noac4ETLI 3anacoB YBC ¢ ncnonb3oBaHMEM OAaHHbIX
metoauk yteepxxganuce B K3 n LIKP PocHeap.

[NMoaTBepXaeHa BO3MOXHOCTb MX UCMOSMb30BaHUA HA CTagusax pa3Beaku u
pa3paboTkm 3anexem HedpPTM M B TM., Kak crnocoba KOHTpons Han
NoSy4YeHHbIMU pesynbsraTtaMm rnpu TPEXMEPHOM rMapoaAnHaMmU4YeckomM Moaenu-
poBaHuu, koroa napametpbl ODI1, KoH ncnonb3yrTca No aHanoruu.



>
' METO] XAPAKTEPUCTUK BbITECHEHUA

-.‘_'V‘ g "

N

| o~

r

MeToa (TexHomnoruns) oueHKU M3BMNeKaeMbliX 3anacoB MO XapakTepucTukam
BbITECHEHUA MMeeT bonee Yyem 40 NeTHI UCTOPUID, HO UMEET OrpaHNYeHns
MO BO3MOXXHOCTU NPUMEHEHNS.

OCHOBHbIE OrpaHU4YeHnNsa Unu HeobxogmMmble YCroBUSA NPUMEHEHUS:

- 95-100% pa3bypeHHOCTb 3anexu MECTOPOXOEHMUS (yyacTka
MECTOPOXOEHUS);

- - 06BOOHEHHOCTL NPoAYKUUK ckBaxuH 6onee 50-60%.

OueHKka wu3BrneKaemblX 3anacoB HEeMTU MECTOPOXOEHMUSA BbINOMHEHA
MHTErparnbHbiIMWU W  MHOronapamMeTpuyeckumMm MeTodamMm B PasfMYHbIX
NporpaMMHbIX MPoAyKTax B TOM u4ucne «EXxplore», Bxogsuwlero B cOCTaB
komnnekca «bacnpoy. [Ina pac4yeToB NPUMEHAIOTCS METOAbI pa3paboTaHHbIe
A.l. CasoHoBbiM, C.H. Hasaposbim, [.C. KambapoBbiM, A.A. KasakoBbiM,
B.M.PeBeHKkO u Ap. POCCUNCKUMU YYEHBIMMU.

Onpegnenenne KWH nposogntca rpagpo-aHannTUYECKUM NyTEM.



METOQl XAPAKTEPUCTUK BbITECHEHUA
XapaKTepuCTUKUN BbITECHEHWUA NO MeToAUKaM
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y%x - METOA XAPAKTEPUCTUK BbITECHEHUA

. 7—-?.
T r(

U3Bnekaemble 3anacbl OonpeaensroTcA Mo TeKyleu TeHOAeHUUn, Kak

cpeAHAA BerMyYMHa pe3ynbraToB pacyeToB MO MetoaamMm (ypaBHEHUAM),
KOTOpble ObINN BblIOpPaHbI.

BennyunHa cpeaHero 3Ha4d4eHus n3BJrieKkaemMmbixXx 3afnacoB npu

aoctTxkeHMn 99% oOBOAHEHHOCTU MPOAYKUMM CKBaXXUH coctaBuT 488
TbIC.T.

CuyeHKa NOOBLUMHLD U3GNeKaeM b 38MaC08
510,2 muic.m Cnocod Hazaposa P k= 0, 00155

469, 7 meic.m (npocod Kawbaposa .G, B= 0 4657
484, 2 meic.m Cnocod KasakosaA.A. B= 0 agal
456,0 muic.m (pedHes 3HaYyeHUe M0 Mpew crocobau
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ws.“,’ METO] XAPAKTEPUCTUK BbITECHEHUA

[Tocne onpeneneHns n3eBnekaemMblix 3anacos onpenenderca KUH

Ha 1.06.2012 .

MNapameTp En. uam.| 3HayeHue
[lpeanaraemMble reonornyeckue 3anachbl TbIC. T 890
W3Bnekaemble 3anacbl N0 TeK. TEHAEHUUN | TbIC. T 488
KWH no TekyLien TeHaeHLMM 0. en. 0,548
HakonneHHasa poobivya HedhTv Ha 1.06.2012| ThIC. T 364,6
r.
OcTaTou4Hble 3anacbl NO TeK. TCHAGHUMN | TbIC. T 123,4




- METOD, N'EO/1IOro - rmgpOOUMHAMUYECKOIO
AN & MOOEJIMPOBAHUA

[ns pacyéta TexHonornvyecknx nokasarernen paspabotkm n KMH HaunHas ¢
cepeauHbl 90-x rogoB WMCMONb3YKTCA UMAPOBbIE TPEXMEPHLIE TEOSI0ro-
TEXHONOrM4Yyeckne moaenmn obLEeKToB pa3padoTku.

[eonornyeckue Mogdenn rMpPoOAYKTUBHbLIX MSlacToB MECTOPOXAEHMNSA
CTPOATCA C MUCMOMb30BaHUEM nMporpaMmmMmHbix KomnnekcoB IRAP RMS
(ROXAR), PETREL(Schlumberger) n gpyrux komnaHun Ha ocHoBe AeTasibHOW
0bpaboTkn, MHTepnpeTaumm u KOMMSIEKCHOrO aHanu3a BCEeW WMEIOLLEWNCS
reonoro-reodonan4eckon 1 NPOMbICNOBON MHJOpMaLUW.

[mapoaMHammyeckoe MoOOENUPOBAHME MNPOBOAUTCA C WUCMONb30BAHMEM
nporpammHbiXx  komrniekcos  Tempest MORE  (ROXAR), Eclipse
(Schlumberger), JTIAYPA (BHUUWHedTb) M Opyrux KOMMAaHUM Ha OCHOBE
aetanbHon ob6paboTKn BCEX NPOMBICIOBbLIX AAaHHbLIX NO O00OblIYe U BbipaboTke
3anacos.



METOO reonoro - riagPOAQMHAMMYECKOIO MOOEJINPOBAHUA
OnpepeneHune pa3mepa ceTo4yHOU obnacTu

YuntbiBasg pasmepbl 3anexu, BbIOpaHHOro Tuna Moaenun, BO3MOXHO

BbINOSIHEHME TNMOPOANHAMUYECKUX pacdeToB 6e3 npoBeaeHusi npoueaypbl

pemacLuTabnpoBaHns UM ¢ pemMacluTabrupoBaHUEM.
BapuaHmbi pa3mepoe pacyemHou obnacmu rgm

_— Pa3mep ceTouHoit ob1actu, M KommuectBo siueex, ex. T
' X Y 7 X y 7 STYEEK, €11
10, 50 50 0.02 102 [22 36 447 984

Pasmep dbgexupraz Yucmo
Pasmepnocts |OOmmee| Pazmep y TOJIIIMHA
MOJEITUPYEMOM AKTHBHBIX
CETKH YUCIIO | TYEEK,M TUIPOIAHAMHU-
IUIOMIAIH, KM A4YEeEK
[hact YeCKOTO €0, M
> 2| 2.
X 1Y | Z >; XY X Y | min | max = <o
< = | <°
T, T, 1241106 27 |354888| 60 | 60 | 7,44 | 6,36 |0,4516,45(1,45| 161434
T, Tmas (124113 13 (182156 60 | 60 | 7,44 | 6,78 | 0,38 | 2,1 | 1,22 72992
bory, bor, (1241113 27 (378324 60 | 60 | 7,44 | 6,78 | 0,63 |11,98]2,03 | 178564




METOA reonoro - rmnagpOOUMHAMUYECKOI'O MOAEJIMPOBAHUA

[nHaMmuka OCHOBHbIX TEXHOMOrMYECKMUX nokasartenen paspaboTku (Oodblva —
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METOObl N TEXHOJIOI'M OLUEHKA KOQ®DPULIMEHTOB
HEPTEU3BJIEHEHUA INPU NMTPUMEHEHX METOLOOB
WHTEHCUDOUKALUN HEPTEOOBbLIYN

‘},;—

B HacTosilee Bpemsa Bce bonee LWMPOKO NMPUMEHSIOTCS UHHOBALMOHHbIE

TEXHONornMm paspaboTku 3anexen ¢ uenbto nosbiweHns KUH, a nmeHHo:

- ['mgpopaspsbiB nnacta (['Pl1) pasnuyHoro AgusanHa;

- bypeHune ropusoHTanbHbIX, MHOro3abonHbix ckBaxkmH (I'C, M3C);

- 3apeska bokoBbix cTBonoB (bBC) nnm ropnsoHTanbHbix bC;

- NHTeHcndmkaumsa gobblum HEdTM 3a CYET npoBeneHusa pasnuyHbix Ol13,
BKItovast 6onbLweodbbeEMHbIE;

- TepmononumepHoe 3aBOAHEHNE NN 3aKayKa rasa,

-  KowmnnekcHble Bo3genctema Ha [13[1 ¢ npuMeHeHMEM TaMMOHaXKHbIX
COCTaBOB B COMETAHUN C UHTEHCUNLMPYIOLLIUMU;

- BblpaBHMBaHMA Npodunen NpUEMUCTOCTN B HArHETATENbHbIX CKBaXXUHaX U

Ap.



METOObl U TEXHOJIOI'MU OLLEHK KOOPDPULIMEHTOB
HED®TEU3BIIEYEHUA NMPU NTPUMEHEHUW METO,EI,OB
UHTEHCUDOPUKALUN HEDPTEOOBDLIYN «%”

B oBymepHon unu tpexmepHon obnactu unsrpaunmn (mogenax) C, bI'C
N OpYyrue TEXHONMOrMM Kak npaBuUiio MOLESMPYIOTCS JIMHEMHBLIMUA CTOKaMWu
(ncTtouHMKkamun). B aTom crniyyae BbilleonucaHHble MeToaukm pacyeta Koxs.
HEe NMPUMEHUMBbI.

TpéxmepHoe reosoro-rugpoanHammdeckoe mogenuposaHne 'C Tpebyet
YBEMNUYEHUS] KONMMYECTBA SYEEK, OMNUCbIBAOWNX HE TOSMbKO W3MEHEHUE
reosiorM4yeckoro CTPOEHUSI Mnacta MeXay CKBaXuHamMun, HO N OBUMKEHME
XXWOKOCTU B CTBOSIE CKBaXUHbI. YBENU4eHne anuvHbl cteona u konuyectea [C
npu paspaboTke 3anexu KpaTHO YyBeNnYMBaAEeT OOBbEM aKTUBHbLIX SIYEEK,
ydactsyownx B a(L)=1+sin(a)*2/mr * L/IR,, npvBOAUT K YBENUYEHUIO BPEMEHMU
PaAcYETOB N CPOKOB BbIMOMHEHUSI MPOEKTHbLIX AOKYMEHTOB.

[Ona 6onbwnx No pasmepam 3anexen (nnacroB) oAuvH N3 BbIXOOOB —
npoeegeHne 3D — rmMgpoAMHaAMUMYECKMX  pacyeToB C  yyacTUeEM
BblLLEYKa3aHHbIX TEXHOSIOMMW NULLb Ha XapaKTEePHbIX y4YacTKax 3anexen, C

UMTVYSNITIARAZSLIZSLHITAZS R A F979TIVN 7112911000 DN PSSP\ I "M T I 1179 ML A" I\ II-IHf\f\'I'\



METOObl U TEXHOJIOI'MU OLLEHK KOOPDPULIMEHTOB
HED®TEU3BIIEYEHUA NMPU NTPUMEHEHUUX METOLOOB
UHTEHCUDOPUKALUN HEDPTEOOBDLIYN 4

-

Pesynbratbl rmapogMHaMUYecKMX pacyeToB Ha  MHMOpMaUMOHHOMN
reonoro-npomMbICNnoBon base, XxapakTepHou Ans ctagum pasBeakm u npodbHom
aKcnnyataumMm MeCTOpPOXOEHUA, KaK MpaBuno, He OTNn4alrTCs LOOCTOBEp-
HOCTbIO.

[loaTBepXXOeHMEM YeMY CIYXXUT U paspelleHHbIn YpoBEHb OOMYCTUMbIX
ownbok (oo 50%) npun onpegeneHnn rogoBon O0O0bIMM HEPTU MECTOPOXK-
OEHUN C ManbIMK 3anacaMmm HedTU UM Ha ctagum NPoBbHOM 3KcnnyaTauum
MECTOPOXAEHUS B COOTBETCTBUM C NOCTAHOBIIEHMEM npaBuTtenbcTea PO.

[ToaTOMy HEOoOXoaAMMblI MHCTPYMEHTbI (METOOAMKWU, arropuTMbl, TEXHOMNOMU
N T.4.) NO3BOSSAOLWME HA CTagun pa3Bedku U NPobHOM akcnnyaTaunm (paHHEN
cTagun OCBOEHUSA MEeCTOPOXOeHudA) aoctoBepHo oueHmBatb KMH He Tonbko
YCIOBHO BEepPTUKalibHbIMM CKBaXMHaMW, HO U CKBaXXMHaMM CIIOXHOW
apxutektypol (I'C, M3C wn pgp.) wim npu npuUMeEHEHUd TEXHOMNOrMn
nHTeHcndmkaumm nputoka (O3, NPl n gp.)



METOObl W TEXHOJIO'MA OLUEHKWN KOO®PDPULIMEHTOB
HED®TEU3BIIEYEHUA NMPU NTPUMEHEHUUX METOLOOB

UHTEHCUPUKALUUN HEPTEOOBDLIYU 4 -
CTatnctunyeckme n crtaxoctndeckme metoaukm rno pacvety KMH onpegene-
Hbl ONS CUCTEMbI BEPTUKAmNbHbIX CKBaXXWH, @ MOAEN OCHOBaHbI Ha Npeanorsio-
XE€HUN, YTO BCE CKBaXWHbl BepTUKanbHble N MOLENMPYHTCA TOYEYHLIMU
NCTOYHUKaMN (CTOKamMmn) B BYMEPHOM obnacTu.

[Nns cnctemMm CKBaXXMH CO CITIOXXKHOW apXUTEKTYPON TPaaAWUMOHHBLIM pacyer
MNSIOTHOCTM CETKU CKBaXXWH He npumMmeHuM. [NepBooyepenHoe 3HavyeHne nmeet
NpOCTpaHCTBEHHOE MnosiokeHne ckBaxuH (IFC, M3C wn gp.), nsbuparensHoe
3aBOOHEHME N Opyrne TEXHOSOrmu, KOTopble MO3BOSMAT YBENNYUTL MNI0T-
HOCTb ceTKU ckBaxuH, Koxs n KNH.

Ons oueHkn KoxB nnacta npu paspaboTke CKBaXXMHaAMM CIIOXHOW
apxutektypbl (FTC,M3C n gp.) Heobxoaum napameTp, YYUTbIBAKOLWUA OPEHN-
pyemMmbin 0ObeM nnacrta, NpPUXoAsWUNCA Ha CKBaXWHY. B cnyyae BepTu-
KanbHbIX CKBaXXWH, COBEPLUEHHbIX MO XapakTepy BCKPbITUHA, 3TW napamMeTpbl
OOMKHbI coBnagatb. 3a4acTyto, Ansa onpegeneHns nioTHOCTU CETKU CKBaXKUH
npu ero paspabotke C ucnonb3yeTcsa amnupuyeckas dpopmyrna, CorfiacHo
kKoTopon ogHa ['C paBHa asym BC.



METOObl W TEXHOJIO'MA OLUEHKWN KOO®PDPULIMEHTOB
HEPTEU3BJIEHEHUA INPU NMTPUMEHEHUUUN METOLOOR
WHTEHCUWPUKALUN HEPTEOOBbLIYN 4«‘@;'

CTaHpapTHas NSIOTHOCTb CETKU CKBaXKUH onpeaendercs no popmyre:
Sstane)Ku/ NBC.

Beegem onpegeneHne o0 beMHOM MIIOTHOCTU CEeTKU CKBaXXUH CO
CINOXXHOW apXUTEKTYpON (A4n4a nnacTtoB Manoun TOmMWMHbI), KOTOPYIO
onpegenuv no opmyre:

SV: Ssane»(u/ (NBC+a(L) .NI' C)1
rae S, — obbeMHasa NIIOTHOCTb CETKN CKBAXWH; S, o — NITOWAAL 3a5exu;
Nge, N — KONMnM4ecTBO BepTUKarbHbIX U TOPU3OHTalbHbIX CKBaXWH; a(L) —
doyHKUMSA, yunTbiBaoLwas srmaHme annHel 'C Ha NNOTHOCTbL CETKM CKBaXXWUH U
paBHa:

a(L)=1+sin(a)+2/mr » L/R,,

rae o — 3eHuTHbIN yron I'C; Ry — pagnyc opeHnpoBaHNA CKBaXuHbl; L —
OSMHA rOPU3OHTAaSTIbHOMO CTBOSA CKBAXXUHHDI.

B yacTtHoM cny4ae npu a=0 nepexoaum K CTaHAapTHOM MAOTHOCTU CETKU
CKBa)XMH.



METOObl N TEXHOJIOI'M OLUEHKA KOQ®DPULIMEHTOB
HEPTEU3BJIIEYEHUA NPU NMPUMEHEHUUU METOOOB
WHTEHCUDOUKALUN HEPTEOOBbLIYN 4 -

(é’

Akagemuk B.[l. JlbiceHKO npeanaraeTr NpuHATbL a=2 Npu OfMHE CKBaXXUHbI
400 m.

bnnskne 3HauveHua npegnaranu B.B. JluteBuH, WN.C. 3akmpoB n W.B.
Brnagnmunpos (a=1.94) 6e3 yyeta anuHbl ['C.

B yacTtHoM cny4vae npun R,=318.3 M n3 goopmynbi:
a(L)=1+sin(a)2/m * L/R,,
nory4yaem Takou XXe pesyrnbsrar.
[Mpu L paBHom 1000 M, pyHKums a(L) nMeeT 3HayeHune 3.
[MpennoXeHHbIN NOAX04 MOXET ObITb MCMOSIb30BaH Kak NPOBEPOYHbLIN MPU

cornocTtaBneHun ¢ pesynstatamum 3D —  reonoro-ruapoanHaMUYeckoro
Mo enMpoBaHus.



METOObl N TEXHOJIOI'M OLUEHKA KOQ®DPULMEHTOB
HED®TEU3BIIEYEHUA NMPU NTPUMEHEHUUX METOLOOB

| UHTEHCUPUKALUUN HEPTEOOBDLIYU
e

[Mpn npoBegeHun 3D mMmogenupoBaHUsi HeobxoAMMO UWMETb  psg
cneymarnbHbIX MapamMeTpoB onpegensowmx 9d@EeKTMBHOCTL METOA0B
NHTEHCMdmKaLmm gobblun.

Hanpumep, ans goctoBepHon oueHkn adpdbektuBHocTn Pl Heobxoanmo
3Hatb Moaynb HOHra, anwopy (HanpaBrneHue) TpeLnHOBATOCTU, MokasaTenu
BEPTUKANIbHOMN U TOPU3OHTAaSNIbHOW MPOHMLIAEMOCTU U T.A.

[axke 3Has 91K BXOAHble napameTpbl, 4S9 KOHTPOSA 3a 4OCTOBEPHOCTLIO
pacyétoB no 3D - moaenupoBaHuio elwe HeobxoaMmo 3HaTb MrHOBEHHOE
yBenudeHne pebuta nocne [PI1, nepunoo adpekTMBHOCTU,  AUHAMUKY
CHWXeHua gedbuta nocne PI1 n abcontoTHyo BennuuHY OOMNOSTHUTENBbHOM
nobbiun nocne Pl gna pacdéta npupocta KWH, uenecoobpasHocTb W
adpdpekTMBHOCTL NoBTopHoro [Pl n 1.4..

YuntbiBasg ouneTpaLmMoHHO-EMKOCTHYHO HEOOQHOPOAHOCTL Mniacta HeobXxo-
OUMO BCe BbllLeyKa3aHHble napamMeTpbl U NoKka3aTenu 3HaTb No 30Ham nnacra.



METOObl U TEXHOJIOI'MU OLLEHK KOOPDPULIMEHTOB
HED®TEU3BIIEYEHUA NMPU NTPUMEHEHUUX METOLOOB
UHTEHCUD®PUKALIUN HEDPTEOOBDLIYN

Ona poctosepHonm oueHkn KMH no gaHHeim 3D - rugpoanHamMmyecKoro
MOOENMPOBaHUSA NPU NPUMEHEHUN Pa3NUYHbLIX TEXHOMNOIMU MHTEHCUdOMKaAL MK
HedTenoobblun UNM COKpaLLEHUA BOAOMPUTOKA Heobxoaumo pacnonoraTb
NHdopmaLmen no BbipadboTke 3anacoB HedTW MO paspesy U NnoLaan 3anexu
(xapakTepHOMY y4acTKy nnacTa).

[To bakTnyeckum gaHHbIM NofyYeHHbIM No npombicrioBomy ['IC-koHTpoOrso
(notoko-pacxogometpun, WMHHK, CO-kapotaxy ®“ T.O.) W Ha OCHOBE
CTaTUCTUYECKMX METOAOB aHanmi3a BblpaboTKM 3anacoB HeobxoauMmMo 3HaTb
30HbI MaKCMMarnbHOro HacbILEeHUs No nfoLwaaun u paspesy nnacra.

Kapta Tekywen HedTeHacCbILWEHHOCTM (OCTaTOYHbIX 3anacoB) MOCT-
poeHHas no peayneratam 3D - ruapoanHaMmn4ecKkoro MogennpoBaHns OOMmKHa
COOTBETCTBOBATb (PaAKTUYECKMM CTaTUCTUYECKMM AaHHbIM MOSyYEHHbIMWU MO
OaHHbLIM MNPOMBICIIOBOrO KOHTPOSA M NULb B 3TOM Crlydae MOXHO cBuae-
TENbCTBOBATb O COOTBETCTBUM pe3ynbratoB 3D mMogenupoBaHus nnacra -
dpakTU4YECKOMY COCTOSHMIO BblpaboTKe 3anacos.



METOObl N TEXHOJIOI'M OLUEHKA KOQ®DPULIMEHTOB
HEPTEU3BJIEHEHUA INPU NTPUMEHEHUX METOOOB
WHTEHCUDOUKALIA HECDTED,OEbI‘-IVI

IMecwaHEECTOCTS, Jd.20.
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METOAbl U TEXHOJIOTM OLUEHKU KOQ®DPULUMEHTOB
HE®PTEU3BIIEMEHUA MNMPU MTPUMEHEHUX METOOOB
WHTEHCUDOUKALUN HEPTEOOBbLIYN

1800000

1400000

Hawonnewmas aoGbiya wed, 1

MuHaMuka HakornsieHHoU 006biyu Hegpmu no N'C Mecmopo)xO0eHus



METOObl U TEXHONOI'MA OLUEHKW KOO®PDPULIMEHTOB
HEPTEU3BJIEHEHUA INMPU NMTPUMEHEHX METOLOOB
WHTEHCUDOUKALUN HEPTEOOBbLIYN
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@ 3anmep nepex mposegente ['PII

O 3anmep mocae nmpoeegenus ['PII
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METOObl W TEXHOJIOIN'MA OLUEHK KOOPDPULIMEHTOB
HEPTEUI3BITEYEHUA NPU NPUMEHEHUUU METOOOB
WHTEHCUDOUKALN HEPTEOOBbIYN

140 ! ! : ! ! ! ! ! : 100%

——Cperssi nefieT BodTE D0 NepEOE rpyOme, T/EVT
120 F-- —8—(Cpexmed gefET #EIK. D0 DeDBOE TPVIHE, TEFT  --------q---——f-———-

= ({E0IHeHHOCTE T B0%

100 F-- = T l=EEE aonpokcaManEE ------—-15 ----- ' T 0%

E 1 T 6]]['-&
1 U U U SRR U
: ¥= 1]4"'&!:+9[],353
! 2_
: E-=10, Sdﬂ"‘ 1 300
m Jul': ____L___________JI.___________J.___________:. __________________________________
[ | : T 40%
| E r“-:i.‘.‘l-.
" N ity 7, .
1 T R, 1 =4 i,
a0 (- foo | gecto oo e G it 70
e g 9
= ; 0%
0 - " ..........................................
r 100y
|:| T T T T T T T T T [F!-'a
=110 -3 =70 -0 -3 =110 10 30 S0 Ll )
MECHIT

[uHamuka ycpeOHeHHbIX napamMempoe 3KCrayamayuu CK8aXXUH
/'/ do u nocne npoeedeHusi Pl



METOObl U TEXHOJIOI'MU OLLEHK KOOPDPULIMEHTOB
HED®TEU3BIIEYEHUA NMPU NTPUMEHEHUUX METOLOOB
UHTEHCUDOPUKALUN HEDPTEOOBDLIYN

2> y
Ha ctagusx 3 ong nocTaHOBKM HOBOW 3areXxm (MeCTOpOXOEHUS)
Ha [oc.0anaHc v npeactaeneHus O3 npomeblWnNeHHO-pa3pabaTbiBaeMbIX
OYeHb MESIKUX U MESNIKKUX MECTOpOXAeHun TpebyeTca OOOCHOBLIBATL, MO
3arnexam - aHasroram:

- TEOPETUYECKNE 3HAYEHUS MapaMeTPOB TakuMx Kak moaynb KOHra, antopa

TPEeLUMHOBATOCTN, MOKasaTenn BepPTUKaSibHOM U rOpU3OHTanbLHOW MpoHuUae-
MocTu, KoH, OPlM u T.4.,
- CTaTUCTUYECKOE 3Ha4YeHMe MrHOBEHHOro YyBenuyeHust gebuta (yMeHb-
leHna o6BOAHEHHOCTW) Mocne peanu3auum MePOrpUATUS Ha CKBaXKUHE,
nepuon adpEKTUBHOCTU MEPONPUATUA, AOAUHAMUKY CHUXKEHUA aeduta HedTu
N abConTHY0 BENMUYMHY AOMNOMHUTENLHOWM A00bLIMM MNocre MNpPoBeAEHUS
MeponpuaTua ans pacyéta npmpocta KWH, uenecoobpasHocTtb U ahdekTus-
HOCTb MOBTOPHOro NPOBEAEHNSI MEPONPUATUSA U T.4.

Ob6ocHOBaHME BblleyKasaHHbIX MapaMeTpoB M MnokKasaTerien Mno3BosiiT
bonee nocrtoBepHo onpenenate KNH 3anexen (MmectopoxgeHun) HedTu.



bnarogapto 3a BHUMaHue
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