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ASSESSMENT OF COEFFICIENT OF WATER-OIL
DISPLACEMENT AS PER SUMMARIZED DEPENDENCIES
(EXAMPLE OF 10, GROUP’S STRATA OF NIZHNEVARTOVSKY POOL ROOF)

AYANIN, «TERM> Project bureau» LLC

Results of laboratory direct experiments on core sample to determine K, of productive stratum are not always reli-
able. In this case they can’t be used during creating 3D-filtration models of strata during development projecting of

under-saturated oil accumulations.
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enblo CTaTbW ABMNAETCA NMOMyYeHue

ana nnactos O, HwkHeBapTOBC-
koro ceoga XMAO-IOrpbl ycpeaHeHHbIX
NPUBNUXKEHHBIX 3aBUCUMOCTEN, MO3BONA-
IOWMX OUEeHUTb (B cnydae OTCYTCTBUA
COBCTBEHHbIX MWCCNENOBaHUA Ha KepHe)
OCTaTOYHYIO HeddTEHAaChILEHHOCTb U KO-
apPULMEHT BbITECHEHUA HedTU BOAON.
McxoAHbIMU AaHHbIMW Af1A NONYyYeHus
06061LeHHbIX 3aBUCUMOCTEN ABWUMUCH Feo-
NOro-NpOMbICNIOBbIE  MaTepuansl, onyonu-
koBaHHble B 2011 r. coTpyaHukamu HALIPH
XMAO wum. B.M. Wnunemana — A.B. Open-
6ypKuHbIM 1 U.B. Bekkepom [1]. OTMeTuM,
4TO B YKa3aHHOW cTaTbe Kakue-numbo Bon-
pochbl, Kacawllneca onpeaenexHus o, u
K., — He paccmaTpuBanuchb, 'T.e. COAep-
>XaHue cTaTby 6b1/10 MOCBALLEHO USYYEHUIO
Apyrux npobnem paspaboTKu BepxHepc-
KNX OTNOXEHWUNA.

Bonpocbl nonyyeHus HeKnx ob0BLLEHHbIX
3aBucumocTent K v o OT napameTpos
nnacToB, a TakXe OCODEHHOCTU rpumeHe-
HUA 3TUX 3aBUCUMMOCTEW paccmaTpyBanucb
B paboTax [2, 3, 4, 5, 6], KaKk No MECTOpPOX-
nennaMm 3anaaHon Cubupn, Tak 1 Apyrux
pervoHoB cTpaHbl. 3 napameTpos, BMUAIO-
LMX Ha yKasaHHble nokasarenu, vaile Bce-
ro uccrnenoBanncb MPOHULAEMOCTb, Ha-
YyanbHaA BOAOHACLILEHHOCTb, BA3KOCTb U
NMOABMXHOCTb HE(TU, CKOPOCTb BbITECHE-
HUA, MTONOMMA NNacToB U Ap.

Hanpumep, N.®. nymosbiM B 1961 . anA
TeppureHHbIx nopoa ropusoHta [, Pomatl-
KMHCKOro MecTopoXaeHuA TatapcTaHa bbina
nonyyeHa cregytowas 3aBucuMocTb K oT
npoHnuaemocTth (K):

K = 0,0873-Igk + 0,464

BbIT

(R = 0,88). )

P.N. Wadwurynnun n U.M. baknpos B
2011 . [5] AnA TeppUreHCKMxX AeBOHCKUX OT-
JIOXXEeHUA POMaLLKMHCKOro MeCTOpPOXAEHWA
MONYYUIIN YTOYHEHHYI0 3aBncumocTb K oT

Knp (Mﬂ) ; BbIT

K_ = 0,71355.¢(0.026/Knp)

BbIT

(R = 0,8832). @)

Mpy NPOEKTUPOBaHWUN pa3paboTKK Kallm-
PO-BEPEWNCKUX 1 BEPENCKUX OTIOXKEHMUIA MEC-
TopoxaeHwn bawkopTocTaHa 1 epmckoro
Kpas Hepeako WCMonb3yeTcA 3aBUCUMOCTb
K_ . OT nogBmxHOCTU HedTu (K/iL) BUAA:

BbIT

K_ = 0,0404Ink/u, + 0,7916

BbIT

(R=0,86). 3)

B.W. Tankun n [Tl XmxxHAK mnayyanu [6]
3asucumocTb K oT nmtonorum (K ) Tep-
pVreHHbIX 1 KapbOHATHbIX MNaCTOB-KOSNEK-
TopoB. [epMcKoro Kpas, a Tak>xe napameTpa
0,,, XapaKTepusywLLero Hanuyue «[onu sa-
CTOMHbIX 30H B 3anexax HedTu». Vimu nony-

YeHbl crneayolne ypaBHeHUA:

K,, = 1,283 -0,037:gK - 2,114.0,,
(R? = 0,98), (4)
a Tak>xe:

a) ONA TeppPUreHHbIX KOMNeKTopos (47
obpasuoB):
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K., = 0,12111gK_ +0,3822

BbIT

(R2 = 0,77); (5)
K, = —1,4931.c, +1,0201
(R? = 0,83); (6)

K, = 0,8264-K__+0,0905

(RE = 0,79); (7)

6) a4nA KapboHaTHbLIX KONEKTOPOB (37 0b6pasLoB):

K,.r = 0,1075-gK =+ 0,3008

BbIT

(R2=0,76); (8)
K., = —0,741.0, +0,7135
(R?=10,84); 9)

K, = 0392K__ +0,2616

BbIT
(R2=0,77). (10)

M3BecTHO 60rbLLIOE KOMUYECTBO M APYrnX OMy6rmKo-
BaHHbIX B MeYaTy pernoHarbHbIX 3aeBucumocTen K ot
Lef1oro pAAa pasfiMyHblX NapamMeTpoB NpoLiecca BbiTeCHe-
HUA Ha KepHe.

Ha 3acepgaHuax 3CHIC LUKP PocHeap no YBC ocHoB-
HbIMU BOMPOCAaMW, KacaloWMMUCA MNPUHATLIX aBTopamu
MPOeKToB BenuunH K, Oblin cnegytouime:

— Kakvmn KpuTepraMu nonb30Basnch aBTopb! Mpu Bbl-
Bope 06bEKTOB-aHarnoros AnA onpeaenequd K B cryyae
OTCYTCTBUA COBCTBEHHOWN MHAOpMaLmK O pedynbTarax na-
BopaTopHbIX WCCNEeAOBaHWAX KepHa paccMaTpuBaemoro
MeCTOpOXAeHUA?

— Kak oueHvBanacb AOCTOBEPHOCTb MPUHATLIX BENU-
4MH K, T.6. HACKOMbKO OHW COOTBETCTBYIOT O6LenpuHaA-
TbIM npeacTaBfieHnsAM (0606LEHHbIM 3aBUCUMOCTAM)?

K coxanenuto, He Bceraa aBTOpbl MPOEKTHbIX AOKY-
MEHTOB MOMMU ybeanTenbHO OTBETUTb Ha 3ajaHHble
BOMPOCHI UK XOTA 6bl NPOKOMMEHTUPOBATh NOAXOAbl K
oueHke K_ .

Ba)kHO 0c060 OTMETUTb, YTO Jaxe Hanm4me pesynbTa-
TOB NPAMbIX labopaTopHbIX NCCNeA0BaHUNA Mo onpeaene-
HUIO K Ha KepHe elle He 03Ha4aeT, 4To aBTopamu MoryT
ObITb MPUHATBLI NpaBUibHbIe BeNMUYMHLI K . OCHOBHbIMM
NpUYMHaMM 3TOro ABMAETCA NPOBEAEHNE IKCNEPUMEHTOB
Ha obpasuax KepHa, obnaaatoLwmx CBOMCTBAMU, PE3KO OT-
NNYaWMMUCA OT TUMUYHBIX — AJIA paccMaTpuBaemoro
nnacta. OTO KacaeTcA Takux mapameTpoB, KakK mnopuc-
TOCTb, MPOHULIAEMOCTb, HaYanbHaA He TeHaChILLEHHOCTb
chopMMpoBaHHO KOMOHKM 06pas3uoB KepHa. B psAne
OMbITOB 3KCMEpUMMeEHTaTopaMn 3ajaBavcb HepeasibHO
BbicOKMe ([0 7 — 8 M/CyT) ANA HU3KONPOHMULAEMbIX KOJ-
NEeKTOPOB CKOPOCTW BbITECHeHUA HedTu Boaon, abco-
TIOTHO HELOCTUXKMMbIE Ha MpaKTuke. PaccmoTpum ganee
HECKOSIbKO XapaKTepHbIX MPUMepOoB Nosy4eHusa HefoCTo-
BEPHbIX (haKTUYECKNX pe3ynbTaToB U NPUHATUA NPOeK-

TaHTaMM HeBepHbIX peLleHuin o BennduHax K v o ana
pAAA KOHKPeTHbIX 06 bEKTOB HE(PTAHLIX MECTOPOXAEHWIA
3anagHon Cubnpu.

MMpumep Net. Mo nnacty AC. , MECTOPOXAEeHUA (C ycros-
HbIM Ha3BaHWeM — «Bpr»), pacnonoxeHHoro Ha tore TroMeH-
CKOl obnacTtu, Ha rocyaapcTBeHHOM 6anaHce 4YUCnATCA
crepyroLLmMe napaMmeTpbl: Ha4anbHaA He(PTEHAChILLEHHOCTb
— 50%, npoHuuaemocTb — 127 m[. CpeaHue >e napameTpbl
Nno 4 KONMOHKam KepHa, 0TOBPaHHbIX IKCNepUMeHTaTopamm
019 NPOBEAEHNA MOTOKOBbIX UCCNEAoBaHWN, BbINn UHbI-
MU: HayasnbHaA HedPTeHacbIWEeHHOCTb — 0T 58,5 00 77,2%
(B cpenHem — 66,4%), NnpoHMUaemocTb oT 26 go 308 m[
(B cpeaHem — 125 m[l). MonydeHHaA No AaHHbIM MPAMbIX
nabopaTopHbIX 3KCMEPUMEHTOB OCTaTodHaA HedpTeHachl-
LEHHOCTb 0, OKasanack pasHon 0,227, a K = 0,656 (!).
W 370 npu yTBEpXAeHHOW HauanbHoi B, — 50%. B To xe
BpeM#A, eCiiv UCXoaWTb U3 0606LLEHHOW Kilaccuyeckon 3a-
BrcumocTn B.M. CoHuya [2], yuMTbiBalOWEN Takxe CKO-
POCTb BbITECHEHWA HE(PTU BOLOW, TO ¢, AOTKHA COCTaBUTb
0,278, a K = 0,444. Takum o6pasom, K, , 060CHOBaHHbI
Ha 6a3e COBGCTBEHHbIX AaHHbIX MPAMbBIX NA6OPaTOPHbIX
OMbITOB, OKasascA Bbille, YeM Hambornee AOCTOBEPHbIN,
noyutu B 1,5 pasa, a To4Hee — Ha 48% (0TH.). Kakoe pelue-
HVWE B 9TOM cCllydae LOMKHbl MPUHATL aBTOPbl NPoeKTa?
OTBeT o4YeBUEH: HEOOXOAUMO MCAONb30BaTb Pe3ynbTaThl,
nony4eHHble No 0606LEHHbIM 3aBUCUMOCTAM, NMPOUTHOPU-
pOBaB pe3ynbTaTbl COBCTBEHHbIX OMbITOB.

IMpumep No2. MecTtopoxaeHue «3anagHo-TbinnHe-
koe», nnacT OB,'. BKcnepuMeHTbI MO BbITECHEHWIO HedTH
BOZOI NpoBeaeHbl Ha AByX obpasLax kepHa, obnagatowmx

MNEPEMELLUUBATEJIN BYPOBOIO PACTBOPA
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Puc. 3. 3aBucumocTs npouseeaeHus m-Olox ot m-Bhu no nnacram
rpynnei FO, HuxHesapTorckoro ceona

HETUNUYHBLIMM NapaMeTpammn: NOPUCTOCTb — 19,8 — 20,3%,
NpoHMLIaemMocTb — 267 — 367 M/, HauanbHas HedbTeHachI-
LieHHoCTb — 82,3 — 82,5%, octaToyHas HedpTeHacbILeH-
HOCTb — 24,5 — 28%, K,,. — 0,661 - 0,702(!). Mpu aTom na-
pameTpbl nnacta IOB,", cocToAWwme Ha rocynapcTBeHHOM
6anaHce, cnenytowme: NnopucTocTb — 18%, NpoHULaeMocTb
—43 M, HaYanbHaA HeTEHACHILLEHHOCTb (no chakTnyec-
knum PUTUC) - 60%. [nAa ykasaHHbIx rnapaMeTpoB Mo
0606LLEHHbIM 32aBUCUMOCTAM nony4nTeA, YTo o, = 0,288,

a kK, =0520. Takum o6pasom, B nabopaTopHbIX OMbITax
MPOHNLIAEMOCTb KepHa okasanach BbILUE, YeM NPUHATO Mo
nnacty, — B 6 — 8 pas, He(pTeHaChILEHHOCTb — Ha 37%
(oTH.), a K., = Bbille Ha 27 — 35%. AcHo, 4To pesynbTarhbl
COBCTBEHHbIX JTABOPATOPHBIX OMBITOB OKA3aMUCh Henpw-
TOAHLIMW ANIA Pac4eTOB MPOEKTHOrO KoadhtuLMeHTa He-
hTenssneveHna un 3D-mopnenvpoBanuA.

lpumep Ne3. MecTopoxaeHue «llinpoTHoe» Tomckoi
obnactu (nnact l0,;). ABTOpbI NpoeKTa, BbIHECEHHOrO Ha
paccmoTperne 3CHIC LIKP PocHeap no YBC, NPUHANK
0., = 0,193 no pesynbtatam nccnegosanuii 10 0b6pasLos
KepHa, npu aTom K = okasasncA oyeHb Bbicok — 0,678. Ha
roCyAapcTBeHHOM GanaHce B cpefiHem Mo NNacTy YACAAT-
CA. NOPUCTOCTb — 14%, NpPoHMLAEeMOoCTb — 5 M, Hayanb-
HaA HedpTeHackILeHHOCTb — 0,60. Mexay Tem, ucnonbaya
0006LieHHble 3aBMCUMOCTH, NOMy4nM, YTO o COCTaBUT
0,288, a K, - 0,520. Mocneanmii Huxe, 4em Mo AaHHbIM
NPAMBIX NabopaTopHbIX OMbITOB Ha 23% (oTH.). CrnepoBa-
TeMNbHO, PesynbTaTbl COGCTBEHHbIX N1a60PaTOPHBIX IKCHe-
PVUMEHTOB Ha KepHe HeOCTOBEPHbI, U MX HENb3A UCMOMb-
30BaTh Mpw NPOEKTUPOBAHUM.

lpumep Ne4. KynruHckoe MecTopoxXaeHne Tomckom
obnactu (nnact t0,"). CpeaHue napameTpbl nnacTa: no-
puCTOCTL — 15%, NpoHMuaemocTs — 4 m[ (TC), Havanb-
HaA HepTeHacCbILWEeHHOCTb — 57%. ABTOpbI MpoeKTa npo-
GHOVI aKCMyaTaumm NpeacTasBunm Ha 3acenaHun 3CHIC
LIKP PocHeap no YBC K., = 0,59. Mo 06061weHHoN 3aBu-
CMMOCTV pearbHO oueHuBaembIi K He npesbicuT 0,513,
T.€. BYaeT HMXXe NPUHATOro Ha 13% (OTH.).

Takum o6pasom, U3 NpuUBeAEHHbIX AaHHbIX cnepyer,
TO faneko He Bceraa pesyibTaTbl NPAMbIX naboparop-
HbIX OKCMEepUMEHTOB Ha COGCTBEHHOM KepHe MOXHO
pacueHuBaTb KaK AOCTOBEepHbIe, NpurogHbie AnA npo-
€KTUPOBaHUA. [oflyyYeHHble TakuM NyTem BenUuMHb K.
PeKOMeHAyeTCA COMoCTaBNATL C pesynbTaTamu OLEHKM
3TOro napameTpa no 0606LIEeHHbIM 3aBUCUMOCTAM AnAa oa-
HOMMEHHbIX NNacToB PaCCMAaTPUBAEMOrO PeroHa u, B cny-
Hae pacxoxneHus, AaBaTb HEOOXOAWMblE MOACHEHUA u
KOMMeHTapum.

Momumo 3Toro M3 npumepoB Takxe BUOHO, 4TO BO
BCEX pacCMOTPeHHbIx criydanax K, nonyyeHHbIn no pe-
3ynbTatam NPAMbIX 1a60paToOPHbIX OMbITOB HA COBCTBEH-
HOM KepHe, oKasasnca CyLIeCTBEHHO BbILLe, YeM yTBEepX-
AeHHaA Ha4anbHaA HegTeHaCbIWeHHOCTb Mo nnacty, a
9T0 BECbMa ManoBepPOATHO ANA 06NacTy CpeaHUX (6bonee
0,5) v BbICOKMX B,

AnAa Toro 4To6bI NonyunTH HeKOTOpble TUNoBble 0606-
LeHHbIe pervoHarnbHble 3aBUCUMOCTW, MPUFOAHbLIE ANA
NMPUBIINXKEHHON OLIEHKU o, M K, no nnactam rpynnsi 10,
MECTOPOXAEHNIN HKHeBapTOBCKOro ceoaa, aBToOp BOC-
nosb30BasICA HAG0POM UCXOAHBIX FEOMOFO-MPOMBICTIOBBIX
W SKCNepUMeHTasbHbIX AaHHbIX, NMPUBEAEHHbIX B Ta6n. 1
paboThbi [1].

HacTb napameTpoB B ykasaHHOI TabnuLe B3ATA Henoc-
PEACTBEHHO 13 cTatbh [1]: h, — HedbTeHachILeHHan TOnNWwm-
Ha nnacta, K — npoHuLi@eMocTb, m — KOahhULIMEHT mopuc-
TOCTW, B, —KO3hhMLIMEHT HaYanbHO HehTeHaCbILLEeHHOCTH
N K, — KOSHPUUMEHT BbITECHEHMA Hedh TV BOZON.

HononunTensHo K ony6nukosaHHbIM aBTOPOM Obinu
PaccHMTaHbl BENMYMHBI CrieflytolLmMX napameTpos: o, — Ko-
3hDULIMEHT OCTaTOYHOM HeTeHacbILWEHHOCTY, mp_ -
npov3seaeHne KoaHOULMEHTOB MOPUCTOCTM U HaYa Ib-
HOW HedhTeHacbIWEHHOCTH, m-o,, — npousBeneHue
KO3(P(hMLIMEHTOB MOPUCTOCTU U OCTATOYHOI HebTeHachl-
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weHHocTH, k-h, — npoBoauMOCTb HeITEHOCHOTO nnacTa,
&h /i, — rugponposoaHocTh nnacrta. [nA Habopa us 37
MmecTopoxaeHunn [1], roe npucyTCTBYeT MNPOAYKTUBHbLIN
anact O, 1 umeroTcA anpobrpoBaHHble AaHHbIe O MPUHSA-
7oIX TKP XMAO (LIKP) Bennunnax o, M K, aBTopom Gbl-
710 U3YyY4EeHO Hanunyue (OTCyTCTBME) B3aMMOCBA3€eN cneny-
OLUMX MapamMeTpOB Npouecca BbITECHEHWA:

f(m-B,,)
f (k, mf)

<)
-
1l
—_ —h
—~
=
T
I
S
R
)
T
1}

[eonoruyeckne n MHble napameTpbl 06Liert BbIGOPKY,
cocToAlen n3 37 NpoAyKTVBHbIX nnactos rpynnbi O,
MEeCTOPOXAEHUA HMXXHEBApPTOBCKOrO CBOAA, XapakTepu-
3yl0TCA CrneayowmnMm cpegHUMM BeNnYuHamm 1 nHTepsa-
flaMun MX u3MeHeHus (Tabn. 2).

M3 npvBeaeHHbIX AaHHbIX criegyeT, YTO HE(PTEHOCHbIe
nnacthl rpynnbl KO, Ha MecTopoxaeHUAX HuxXHeBapToBC-
KOro CBOAA B CPEeAHEM XapaKTepu3yHTCA HEeBbICOKUMU
3HayeHuAMY nopucTocTy (17%), npoHuuaemocTtu (30 ma) n
HayanbHOM HedbTeHacklWeHHOCTU (58%), npuyem Bapua-
LMW 3TUX NapaMeTpoB, Kak NpaBusio, HEBEIMKM.

3HayeHue >Xe OCTaTOYHOW HedTeHacbIWeHHOCTH
o . N0 paccMaTpuBaemblM fiactaMm U3MeHaeTcA B Lo-
CTaTO4YHO LUMPOKOM AmanasoHe — ot 0,222 go 0,305. B 10

Xe Bpema KoathULMEHT BblTeCHeHUA HedTv Boaoh K-
3TUX O6BEKTOB BapbupyeT B BECbMA Y3KOM AMana3oHe —
ot 0,484 po 0,538, B cpegHem coctaBnAA — 0,516.

[nAa ynobcTtBa BOCMPUATUA U aHanusa pesynbTaTosB
BCE MapameTpbl B Tabn. 1 paHXupoBaHbl NO TpeHay
nageHua senuuuHbl K . 3aTem, ncxoasa w3 AaHHbIX
Tabn. 1, 661 NOCTPoeH pAL 0606LEHHbIX rpadnyecKnx
N aHanMTUMYEeCKUX 3aBucuMocTen (puc. 1 — 4), xapakTe-
PU3YIOLLMX NOMHOTY BbITECHEHUA Hedh TV BOAOW MO nnaac-
Tam rpynnsi 1O,

B pe3ynbTate 06paboTKM UCXOAHBIX JaHHbIX MOMyqeHbl
CrefytolMe OCHOBHble pe3ynbTaTtbl. YCTAHOBMEHO, YTO
ana nnactos rpynnel KO, HuxXHeBapTOBCKOro cBofa Ha-
6M04aTCA YETKO BblpaXKeHHbIE NIMHEVHbIe 3aBMCUMOCTH,
KOTOpbIE MOXHO UCMONb30BaTh B MPaKTUKE NPOEKTMpoBa-
HMA pa3paboTku HeTAHbBIX 3aNeXen, a UMEHHO:

a) 0CTaTO4HOW HehTeHAChILEHHOCTH o, — OT Havarb-
Hom B, nnacTa O,

o,, = 0,363B,, + 0,068 ; (11)

6) NnpovsseaeHna obbemHbix M-, OT M-B_ nnacTa to:

m-a,, = 0,410-m-B_, + 0,007; (12)

Ta6n. 1. KoapduumenTtsl BoiTecHeHus no nnacty 0, Ha MecTopoxaeHusx HuXxHeBapToBcKoro ceoaa

¥

| CloH,

en. I ponuen.
| ¢

1 Kssir, gﬂm,nonu

MecropoxaeHue

.L.qonu en. i

hw, 1 K-hs,

M ma-m

! - 1
‘ m | omfs | moow %
' Aoy ep. ; gonnen. | gonuen. |

)

INokayeBckoe 0,538 0,66 0,305 16 0,167 0,110 0,051 45 72 248

HuxHeBapTOBCKOE 0,531 0,64 0,300 19 0,200 0,128 "k 0,060 8,0 152 217

Jokocosckoe (N13C) 0,532 0,64 0,300 35 0,160 0,102 0,048 1,6 56 100

' PamMHoe 0,533 0,64 0,299 30 0,189 0,121 0,056 3,7 M 30

Camotnopckoe (THK-HB) 0,530 0,63 0,296 89 0,170 0,107 0,050 6,4 570 491

' MonyneHHoe 0,528 0,63 0,297 240 0,188 0,118 0,056 2,1 504 417

Cesepo-Tokypckoe 0,529 0,63 0,297 34 0,180 0,113 0,053 6,5 20 27

| IOxHo-TokayeBckoe 0,529* 0,63 0,297 3’ 0,170 0,107 0,050 2,0 6,0 8,8

| Mokamacosckoe (113C) 0,525 0,62 0,295 29 0175 0,109 0,052 6,6 191 304
OpexoBo-EpmakoBckoe 0,527 0,62 0,293 47 0,150 0,093 0,044 58 23 55

Cesepo-Opexosckoe 0,524 0,61 0,290 32 0,179 0,109 0,052 79 253 486

YepHoropckoe 0,524 0,61 0,290 56 0,172 0,105 0,050 6,0 336 373

Camotnopckoe (CmHT) 0,520 0,60 0,288 86 0,164 0,098 0,047 838 757 676
OpexoBo-EpmakoBckoe 0,520 0,60 0,288 16 0,175 0,105 0,050 6,4 102 144
BocTouHo-TNpuaopoxHoe 0,521 0,60 0,287 25 0,170 0,102 0,049 41 103 139 5
MeyepuHckoe 0,521 0,60 0,287 15¢ 0,170 0,102 0,049 42 63 56 ‘a
OxHO-AraHckoe 0,518 0,59 0,284 23 0,170 0,100 0,048 4,5 104 133 :
CopoM1HcKoe 0,519 0,59 0,284 15" 0,158 0,093 0,045 6,7 101 95

Cesepo-OcTpoBHOE 0,518 0,59 0,284 22 0,160 0,094 0,046 42 92 80

Manoknioyesoe 0,518 0,59 0,284 13 0,160 0,094 0,046 51 54l 11,6

tOxHo-ErypbAxckoe 0,518 0,59 0,284 2 0,174 0,103 0,049 38 76 72

Mokamacosckoe (MHI) 0,516 0,58 0,281 52 0,175 0,102 0,049 73 380 457

lOxHoe 0,515 0,58 0,281 4 0,168 0,097 0,047 91 373 327

MeruoHrckoe o/ 0,516 0,58 0,281 20 0,167 0,097 0,047 6,2 124 138

Honr-Eranckoe b 0,515 0,58 0,281 13° 0,168 0,097 0,047 59 77 100

HuBaranbckoe ) 0,514 0,57 0,277 26 0,180 0,103 0,050 6,8 177 224

Meixnaiickoe VvV 0,513 0,57 0,278 5 0,173 0,099 0,048 8,1 4 4

YpbeBckoe 0,512" 0,56 0,273 3’ 0,173 0,097 0,047 6,3 18,9 24,5

Jlokocosckoe (MHI) 0,509 * 0,55 0,270 2 0,160 0,088 0,043 47 94 8,3

KnioyeBoe 0,507 0,54 0,266 33 0,183 0,099 0,049 3,7 122 66

3anagHo-TapxoBckoe 0,502 0,52 0,259 70 0,200 0,104 0,052 1,5 105 107

MoTouHoe 0,502" 0,52 0,259 29 0,148 0,077 0,038 22 44 6,1

Kypparaxckoe 0,498 0,50 0,251 31, 0,171 0,086 0,043 8,3 257 303

TNac-Eratckoe 0,495~ 0,49 0,247 6 0,153 0,075 0,038 58 35 47

YexnoHemnckoe 0,487 0,45 0,231 26 0,159 0,072 0,037 54 140 136

Cesepo-TloTo4Hoe 0,484 0,43 0,222 21 0,150 0,065 0,033 33 69 103

Yymnacckoe 0,484~ 0,43 0,222 6 0,160 0,069 0,036 2,6 15,6 20,3

B cpentem 0,516 0,58 0,279 30 0,170 0,098 0,047 53 151 168

IMpumedanme: ctonbus! 3,4, 6,7 10 - B3ATs! HEMOCPEACTBEHHO M3 paboTs! [1]. CTonbus! 5, 8,9, 11, 12 - paccynTaHb! aBTOPOM.
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B) KoachhuLmeHTa BbiTecHeHnA HedTy Bodon (K ) —
OT BenuuuHbl KO3 ULMEHTa HayanbHON HedTeHachl-
weHHocTu nnacta 0

K, = 0,232, + 0,381. (13)

Ucnonbaysa dopmynbl (11) u (13), AnAa npuMepa Mox-
HO paccHuTaTh BenMYuHbl o M K — Mpu HeKoTopbIX
(hUKCUPOBaHHbIX (TUMUYHBIX) 3HAYEHUAX HAYaSIbHOWN He-
hreHacbiwenHocTn B nnactos O, Ha HuxHeBapToBC-
KOM CBOJE:

COlow, 10NN ef. 0,231 0,250 0,268 0,286 0,304 0,322
Kesir, fONM €[, 0,487 | 0,500 | 0,513 | 0,523 | 0,532 | 0,540
KBbIT

-‘Wn‘%‘i" o eel | e

0 20 40 60 80 100

K, mJ

Puc. 4. ConocraBneHue Kebit U NPOHUL,AEMOCTU AN1S N1ACTOB
rpynnsi O, HuxHeBapToBCcKoro ceona

M3 npuBedeHHbIX OaHHbIX, KCTaTu, BUAHO, YTO Mpu
B,., > 0,5 KO3thhMUMEHT BbITECHEHWA HE(ITU BOLON OKa3bl-
BaeTCA BCera MeHblle, 4eM COBCTBEHHO BenuumnHa f, .

W3 puc. 4 Takxe cneayer, 4TO KakaA-nnbo 3aBUCUMOCTb
K., OT MPOHWLAEeMoCcT no nnactam rpynnel KO, Ha MecTo-
poxaeHnAX HXHeBapTOBCKOrO cBoda OTCYTCTBYeT. Tem
He MeHee Haao 3aMeTuTb, YTO 0BbIYHO B MHTepBane 0cobo
HU3KOMNpOoHUL@eMbIX nNnacToB (<5 M) octaTtouHaA HedTe-
HaCbILLEHHOCTb Yallie BCEro 6bIBaeT Ha HECKOMbKO NMYHKTOB

BbiLLe, YeM /1A CpeaHenpoHMLaeMbIX NiacToB.

BbiBoAabl
1. B cTatbe nokasaHo, 4TO pe3ynbTaTbl NPAMbIX Na-

Ta6n. 2. [lnana3oHsl U3MeHeHusi napameTpos nnacta o, [1]

= = Cpeaee
HedTeHachbileHHan TonwmHa (hk), M 1,5 1 91 5.3
Mponvuaemocts (k), M 1 240 30
MopuctocTs (M), % 14,8 | 20 17
HauanbHan HedTeHachILWeHHOCTb (BhH), % 43 66 58
MposogumocTb (k-h), MM 5 757 151
maponposoaHocTb (k-h/ux), MO:M/cn3 6 676 168
fasoBblit hakTop (Gr), M3T 46 | 147 90
Mnactosan Temnepartypa (Tnn), °C 73 | 103 91
[NOTHOCTb NOBEPXHOCTH.HedTH (pH), T/M® | 0,818 | 0,848 0,833
BAskoCTb NNacToBoil HedTH (Uk), cn3 0,29 | 3,65 0,93
OcTaTo4HanA Heth TeHACHILLEHHOCTb (Olok) 0,222 | 0,305 0,279
KoathdpmumeHT BblTecHeHuA (Keuir) 0,484 | 0,538 0,516

3. lNonyyeHHbIe 3aBUCUMOCTY PEKOMEHAYETCA UCTONb-
30BaTh ANA NNacTos rpynnbl IO, HuxHeBapToBCKOro CBO-
na XMAO-IOrpbl B Ka4ecTBe NpUBNNKEHHbIX «aHanoros»,
B CNy4ae OTCyTCTBMA COBCTBEHHON MHDopMaumm 06 o, 1
K., @ TaK>xe /19 NPOBEPKY 4OCTOBEPHOCTM MONyHYeHHbIX
pe3ynbTaTtoB NabopaTopHbIX UCCreaoBaHUn CO6CTBEHHO-
ro KepHa paccmartpusaemoro rnnacra.

4. C uenblo COKpalleHWA 3aTpaT Ha npoBefeHune
[OPOroCTOALUMX NTabopaTopHbLIX OMbITOB MpeanaraeTcA
paspeLmnTb MENKMM He3aBUCUMbIM KOMMNaHUAM, paspaba-
ThiBAOWMM Hebonblwme 3anexu HedTy (nnowagbio
<500 ra) c Ha4anbHbIMU M3BIEKaeMbIMU 3anacamu HedpTun
MeHee 500 TbIC. TOHH, NMoMb30BaTbCA TONbKO aHanMTu4ec-
KM 0606LeHHbIMY 3aBucuMocTamn K oT B, He npo-
BOAA MNOTOKOBbIE IKCMEPUMEHTBI Ha COOCTBEHHOM KEPHE.
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