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BBEJIEHHWE

Metoant ysenuuenus wedreornaun nuactos (MVYH) - meronsl, tanpas-
MCHHBI® HA MOBBILIEHHE YPYEKTHBHOCTH H3BAEUEHHS He(TH 13 Henp, no3so-
MAOUIHE YBENH'TUTL Ga30B61H (MPOSKTHEIA) KOIYPULHEHT HedTeoTrAYN MecTO-
POXAEHUSA.

B waweli cTpane saBonHenue npuMenseTcs na 6ONBIHHCTRE pa3pabarsi-
BACMBIX MECTOPMKNEHHH U aBngeTcs nasbolee I PEKTHBHEIM H OCHOBHBIM Me-
TonoM. [Ipu coBnmonenun KPUTEPHES MPHMEHUMOCTH k03ddHLHenT HedTeoT-
Aaun (KHO) nocturaer 0,6-0,7. B rex clydasXx, KOria 3aBOHEHHE He 1T03BONA-
OT DOcTHIHyTh npnemiaeMoro KHO, u Bo3HmKkaeT Heo6X0nUMOCTS NpHMeHeHHs
HOBEIX MYH. B yuefrom nocobun PacCMAaTpHBAIOTCA HECKONBKO THIOR MVH,
B 3ABMCHMOCTH OT MEXaHHU3MA MX BO3NeHCTBHA HA IaCTORYIO CHCTEMY: I'MApO-
IHHAMHYECKHE H QHIHKO-XHMHYECKHe,

Upy nomrotoske mawnoit paboTel aBTOpPB! CTApANMCh UCMONB3OBATD HO-
AbIE METOLMYECKHe Pa3paboTky, OCHOBAHHbIE Ha TIPUMEHEHHH aNanTauHOHHbIX
Te€0noro-npomeIciossix Monenelt (AITIM), nonyuennsix HEIMOCPeUCTBENHO 11s
00%EKTOB, PONCTBEHHDIX aHanuaupyemomy. OClHOBHbIE METOHKH OUESHKH Heq-
TEOTHAYH U Pe3VNBTATH! PUMEHEUs Ha KPYUIHbIX MECTOPOXIEHNSX pa3pabo-
TAHB B [IDOBEAEHB! IHYHO ABTOPAMH.

llensto nannoft paGors smisercsa oUeHKa IQPEKTHBHOCTH UIHPOKOMAC-
WTabHEBIX 3KclepuMentos MYH u HCCIEI0BAUNA OPHYMH, OBIMABWMX Ha pe-
3YNKTAT HCFITAHUS.



1. HEGTEOTOAYA OFBEKTOB PA3PABOTKH H METO/IbI
EE OLIEHKUA

|.1. [ToHsaTHe 0 KoahPUIMEHTaX, XapaKTEPHIYIOIMX HePTeoTaaqy

KodpHumeHT BuITecHEHMs - peiebHas BEIUMHHA HePTEOTIauH, KO-
TOPYKO MOXHO JOCTHYb B 1a0OPATOPHBIX YCTOBHSX C HOMOUIBIO AZHHOIO pado-

4ero aretdra npu THTENBHOH TIPOMBIBKE 06pa3ua Mopo/Abi:

VINYN.
Ksm.'-v__y (]])

an
rae K . - K03GOHUIHEHT BHITECHEHHS, JOIM €IHHHLULI;
Vur .- 00BEM HEDTH, BRITECHEHHOH pabouuM areHToM ( pono#t) a3 odpas-
12 TOPHO# TODO/HI, M’
Vax - (€pPBOHAYANEHBIA 00BEM He(TH, colepxalmiics B obpasue Hopo-
bL, M.
Kodyddauuent Texyieil HedreoTiaun — OTHOIIEHHE HAKOILIIEHHON 10-
GhiuM HethTH M3 MITACTA HA OTPENEICHHYIO AaTy K €r0 HaualbHhIM OalaHCOBEIM
Janacam:

Quas ,
(= e 1.2
= (1.2)

6an.

TAe T ; - KO3PPUUMeHT TeKyled HedTeoTaa4uH, JONH eTHHHMLIEL;

Q064 -~ JOOBITOE KOIMYECTBO HE(QTH M3 3aBONHEHHOH YacTH nnacra Ha
AK0YIO OATY, ThIC.T;

Qgas. - HAYATEHEIE BATAHCOBRIE 33M1aCK He(hTH B Mpeeax 3aBONHEHHOH
YaCTH 111aCTa, THIC.T.

B npoMeIcioBo# NpakTHKe BMecTo kKoadhuimenTa Texyweil Hegreorna-
9K YACTO HCTIONbB3YIOT TEPMHUH «KO3(hMHLMEHT HCIOJIB30BAHMS 3al1ac0By, [IPH-
MEHsEMBbI 0COOEHHO B TeX cIydasX, Koraa H3-3a ocoOBeHHOCTH TEXHONOTHH
pa3paboTKH 0TO0P HEQTH MO YIACTKY 0GbeKTa paspaboTKy NPeBbuaeT QH3H-
9eCKH BOIMOXKHBIA.

Koadpuunent uenonpioBanus 3anacos K, (nmpouedt orGopa oT Ha-
vaibHeIX OalAHCOBLIX 34l1aCOB) - OTHOCHTENkHAs BEIMYMHA, [IOKa3biBaroUlad,
KaKas 4acTh HeMTH H3BIedcHA W3 32BOJHEHHOrO OGbema 3anexu, He sripabo-
TAHHOW 10 Mpeena 3KoHOMAYecKo# penrabensiocTy (pHe. 1.1).

Konevnbiit koobHuKeHT HedTeo1nayu (HEPTEU3BICUEHHA) XapaKTe-
pH3VeT 3aBeplieHHbIH Tpoliece BoIPabOTKH 3AJIEXHM, ONPEAENATCH KaK
&& . (! 3)
Qs

rie M ; - KOHEYHBIH K03POHUMEHT HePTEOTauH, 1011 CAHHHIIbBL

Quagn. - H3BAEKAEMbIE 3aNACHI HEQTH MDY YCIOBHH JKCILTYaTallHX 3a0eXH
70 ripejena SKOHOMUYECKOH pesTabe IbHOCTH, ThIC.T;

Qsan. - HauaNBHLIE GANAHCOBbIE 3an1aChl HeTH 3aNEXkKN, THIC.T.

n=



Koaddnuuent nepreornaan Moxuo npencranuts xax POU3BELEHHE KO-

stbduurenTon:
n= Knsn’f Boxn.' KL‘CT ) ( 14)
rne Koye — KO3 HUMEHT BoITECHEHUS:

Boe ~ K03ddwmumerT oxpara:

Keer = k03pbutment cetku.

Koapduumenr suirecnenns nedry sonoii s Pa3sHLIX NNACTOB W3MEHN-
ETCH B O¥eHb WHPOKUX Apefenax. HauMmeHsinue ero tuadenus p 54-58 % 1a-
(PUKCHPOBAHB! B NONHMUKTORLIX THAPOGMNEHEIX KOTIIEKTOPAX MeCTOpoXKAeHH il
Janannoit Cu6upn, s c1a0NPOHNIAeMBIX 30HAX 3anexeit Camortnopckoro u
APYTHX MECTOPOKNEHKH. B BLICOKONPOHHUABMEIX MOJHMHKTOBBIX KOJLTeKTOpax
il B LIEHTPANLHBIX 30HAX 3aNexeil 1013 BhITECHAEMOH BONOMH HEPTH JlocTHrae T
70-75 . a B KBAPUEBKIX, CAAGOITUHHCTHIX KOANeKTopax MecTopoxaeHnit Vpa-
10-TloBONXbs BhiTECHAeMas yacTh uedtn npeseinaer 30-85 %. B rnapodo6-
HBIX 1t IUNIPOGOOGH3IUPOBAHHBIX KOMICKTOpax KO3QQHUHEHT BRITECHEHNMS CYIIe-
¢THEHHO MEHBIIE, YeM B IHAPOQHITLHBIX M1aCTaX U B CPE/THEM COCTARIAET OKO-
10 60-70% [1].

Koaprunent oxsara nnacra 3asomuennem Boxe. - NOKa3aTENB, HiME-
BAIONGIHCA BO Bpemeny ¥ BospacTaloumii B lIipoHEcce YReNnHHeHHs 0HBOAHEH-
HOCTH UPONYKIMH. (IXBAT [INACTOB 3aBOAHEHHEM K MOMEHTY (1POphiBA BOJB! B
CKBRXHHBI Konebliercs B oueHp WHpokuX npenenax (ot 10-15 po 75-85%), n
FABHCHMOCTH OT CIIOHCTOH HEONHOPONHOCTH MIACTOB M BI3KOCTH Hedriy {21

Koadibuunenr cerkn K., NOKa3bIBAET, Kako# 06BeM nacTa BekphiBaet-
L IpH NAHARIX TEON0T0-PHIUYECKUX YCIOBHAX H MTOTHOCTH CETKH CKBAKHH,
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1. npemsa
Prc L 1. Iinamuxa KOIQPHINEHTOB BBiTeCHEHIA, Tekywen HedTeoTRauN,

HCMOJIL30BaHHA 3anacoB



1.2. Metogel oueHKH HedTeoTaadH

Texnonornueckas s¢dextupiocts MYH onpefenseTcs 0CHOBHBIM KpH-
TepHeM - rpupocToM koHeyHoro KHO 3a ctier peanusaldy MeTOnR N0 CpaBHE-
HMIO ¢ 0a30BOH ([IPOEKTHOM) chCTEMOM paspaboTky 06bekTa. OBbIYHO 32 Gaso-
BBl BAPHAHT PHHUMAETCA BRITECHEHHE He)TH BOJIOK.

OlleHKa yCIeIHOCTH POMBICTOBOrO JKCEpUMeEnTa HoBbIX MYH Moxer
[TPOBOOUTWA CIEeAYOIIUMH cnocobamu:

|) cpaBrenve 6a3zoBoi HedrTeornadn unacra (Ges npumenenns MYH) ¢
daxTH4eckol (moce nposenesHoro MYH),

2) cpaBReHue HE(TEOTAAYH 111acTa ONLITHBX A KOHTPONBHBIX yZaCTKOB;

3) onpesie;IeHUE OCTATOMHOTO HeTEHACHIEHNAS (10 OUEHOYHBIM CKBAXKH-
HaM.

|. CpapHenue OGasoBolt HedTeoTsauu (63 nNpHMEHEHHS MVYH) ¢
dakTHuecKoit (nocte nposenerua MYH).

CymecrByer asa crocofa onpeneneRHs 6asoBbIX noKasareeH:
JeTepMHHWPOBAHHEIE ~ METOfbl  MAaTEeMAaTHYeCKOTO  MONENNPOBAHHA ¥
CTATHCTHHYECKUE METO{bl [IPOTrHO3A.

a) MaTemaTtytcckoe MOIETAPOBAHHE.

PacyeT 6a30BOro BapHaHTa 10 MATEMATHYECKOA MOJeNH NpeacTaBIdeTes
1esecoo6pasHbM B TOM Cilyvae, eciid o6beM uH(OpMaluH O TIacTe ¥ CTeTieHb
COBEPIIEHCTBA METOOMKM pPacyueTa MO3BONAIOT ONPEeNsTh TEXHOJIOIHYeCKUe
NoKa3aTeNd ¢ TOUYHOCTHIO, JOCTATOYHONW A CPaBHEHHA C (DaKTHIECKUMH
nokasatenamu npuMenenns MVYH. B aelicTBuTeNnHOCTH  Ke, BBHAY
OrPaHHYEHHOCTH PA3MepOB ONBITHBIX yJacTKOB M 4MC/Ia CKRKHH - HCTOYHHUKOB
vHbOpManuy, Bo3MOXKHas omnGka B ONpEAEneHHH  HeQTeoTnadm  C
NpUMEHEHHEeM TPANMIMOHHBIX BHIOB BO3ACHCTBHUA, KaK MPasuilo, NPEBRIIIAET
1OTEHIHANBELIA MPHPOCT HePTCOTAAUH 32 CUET TAKMX METONOB KaK, HAIIpHMED,
3ABOJHEHME C MOBEPXHOCTHO-aKTHBHEIME Bewectsamy ([1AB) [2].

6) CratucTHHeCKHE METOZIbl OLUEHKH HedTeoTaa4uu.

Onpegenenne 0az0BLIX [OKa3aTened HPOBOOMTCS [0 32BHCUMOCTH
(ypaBHEHME PErPECCHH), KOTOPad OMHUCEIBACT Ga30BYI0 CHCTEMY paspaboTku.

JanHble METOAB! MPOIHO3a 10Apa3deNAOTCH Ha TPH rPYIINbL

[lepsbie aBe rpyrnbl Ha3bBAIOT XapaKTepPUCTVKAMH BbITECHEHHS. Onu
HOJpazeNsioTca Ha KpHBbIE TlaneHHs ([iepBas [pyIiia) ¥ KpuBkle oOBOMHEHMSA
(BTOpas rpymna).

[lepBaa _rpvima - METOL KpHBOH cpelHed INPOHW3IBOAHTENBHOCTH,
JAKTIOUADIKICS B MOCTPOSHMH KPHBRIX NANeHHMs 100bYM  (3ABHCHMOCTE
106bgM HedTH OT BpPEMEeHW IKCILTYyaTalUMH) M0 OTHE]IbHBIM CKBRXKHHAM.
JaHHbid  MeTO[ aBHics OCHOBOM 3amdcumocren b.T. bBamwesa, H.I
TMepmsxoa, B.I' Oranmkanssna, B.B. Mcaiuesa, B.®. Ycenko, B.B. llluaToRa,
A. W. Bamypkuna, A.B. Konsitopa, 1 Ap. MeTon noCTpoeHus KPHBBIX MANEHUA




no6suM npuMenseTcs npn manof (o 30-40%) o6BomHeHHOCTH 1IPOOY KUY
CKBAXHH, '

Bropas mpyama - MeToasl. B KOTOPsIX UCIIONL30BAHA 3aBHCHMOCTD OJIIiFX
[EXHONMOIMECKHX MNOKasaTenell pa3paboTKH OT APYTHX, KOTOPHIE NPHHATO
Ha3bIBATH XaPAKTEPUCTHKAMH BEITECHEHHMS.

Mo oupenenennio M.U. Makcumosa non XapakTepHCTHKON BLITECHEHMS
He(TH BONOW NOHMMMAETCA KpHBAd, 0TOGpaxaoias 0BBOAHERHE MPOLYKHHH
HanexH HeQTH B IPOLIECCE €€ IKCINYATALHH.

Hcnonbiosanue  xapakrepucTHk  BOIMOXKHO Ha  mo3pieii cTagnu
pa3paboTKH yuacTKa Ha pexxume O6BIYHOrO 3aBOAHEHHA,

HazexmnocTs nporio3a nereoTaay no XapakTepUCTHKAM BEITECHEHHS B
3HAYMTENbHON  CTENenH  3aBHCHT  OT  [lOCTOBEPHOCTH npencraBneHus
['€0JI0IMECKOI) CTpOeHUs 06beKTa paspaboTki, BENHYHHEL 3211aCOB, cTereHn
xapakTepa Bulpa0OTKH HX, CTAGHMILHOCTH CHCTEMBI paspaboTky, nopszka u
TeMNa BBONA B Pa3pabOTKy y4acTKOB MECTOPOXKAEHHS, NEpPeMelleHHs 3a1acoB
HedTH M3 ONHMX 4acTeli 3alexxu B APyTME, a TAKKE OT xapakTtepa H of6bemoB
IPOBONMBUINXCA" MEPONPHATHIA B npenwecTsyiomunii nepuon [3]. B stom
fiepeuHe HEO6XOAMMO 0cOGO BHIOENHTL CTAGHIBHOCTE CHCTEMBI paspaborkn
[HIOIALH, KOTOPRIH, 110 HalleMy MHEHHIO, ABASeTCS B GONBUIMHCTRE CTy4aes
QUPENENSIOINAM  PAKTOPOM  OXPaHHMEHHS  [PUMEHEHHS X&paKTePHUCTHK
BHITECHEHHUS.

DKCTPANONAUAS MOCTPOEHHON N0 DAKTHYECKHM NAHHBIM JKCANyaTaulu
"APAKTEPUCTHKH  BBITECHEHWH [(03BONSET NPOU3BOAHTL HPOrHOIMPOBAHHMeE
npouecca ofBoAHEHHS U HetTeOoTAAYM HA HEeNPONOIDKUTENBHBIH, [0 NATH Jler,
repuon.

OCHOBHBIM TIPHIHAKOM, ONpPENENSIOWHM BOIMOKHOCTD UCIOMB30BaHKA
KOHKPETHOH HHTerpansHoit NapaKTepHCTHKM BBITECHEHUS Ha [IPOrHO3IHLI
IEPUOL, SBIAETCH UPAMONMHENHLIA XapakTep HA KOHEYHOM YUYACTKE. ITHM
OOCTOATENBCTBOM, [0 CYWIECTBY, W OBBACHAETCH MHoroobpase  BHaoB
HHTETDATIRHBIX  XAPAKTEPUCTHK  BBLITECHEHHS., [IPEANONEHABIX PAINUIHBIMH
HCCIEROBATRNAMH, Kax[(@s W3 KOTOPHIX, B 3aBUCHMOCTH OT KOHKPETHBIX
ycmoBui o ocobenHoctedt mpouecca BEIPA0OTKY 3amacoB HeTH, MONeT
OKazaTeeA Haubonee npuemnemoit [3]. Hagexuocts pe3ynsTaTOB pacueToB ans
K@KIOI'0 BHIA 33BUCHMOCTH OUEHMBAETCH MO YCTOHYHBOCTH JIOTIONHHUTENBHOH
nobbl wedTH, BRUMCTEHHON ang Pa3HON  NIPOAOIDKHTENLHOCTH  Ba3h
cpasdenus. M3 Bcex 3aBucumocTeii NpennovTeHHe OTnaeTcs TemM M3 HHX,
KOTOpbIE UMEIOT YCTOHYHBEIE 3HAYEHHA NOMOTHHTENLHON 106619H HedTH upi
HIMEHEHUIL, IPONOKHTENLHOCTH §a3bl CpaBHelns B HHTepBaste 3-4 mecsiues u
Bonee. no ocTaBWMMCH 3aBHCHMOCTSM OMPEAENSIOTCS T€ H3 HUX. KOTOpblE
MMEIOT MHHUMANbHOE CpefHeKkBaApaTHYHOE OTKJIOHEHHe BOCCTAHOBNEHHBIX
BEIMYHH, W BepeTes ux cpemnee 3Hadeume.

Toetba rpynna - Metonst, ocHOBaHHLIE Ha BBIABNEHHH 3aKOHOMEpHOCTE(
HedTeoTHAYM OT  CBOIicTB KOIIEKTOPOB,  XHAKOCTEA W HeKOTOphIX



TeXHONOTHUECKHX [OKazaTenell pa3paGoTKH, MONYyYeHHRIX B pPe3yneTarTe
aHanu3a (GaKTUMeCKHX JaHHLIX MHOXECTBA mecTopoxzaeHui. IlonyueHHble
CTATMCTHYECKHME MOLENH /I8 DasHelX HE(TerasOHOCHLIX pPAHOHOB CTPaHBL
MOMHO HCIIONRI0BaTh I NPOTHO3NPOBaHHWe mfpouecca oOBOAHEHUs W
He(hTeoTAaYM NPYTHX HOBBIX MECTOPOK/ACHHH, reooro-gpu3nYecKue CBOMCTBA U
HEKOTOPBIE 110KA3aTeH Pa3paboTKH KOTOPBIX CXOXH C aHATU3UPYEMBIMH.

M MONETH OCHOBBIBAIOTCA HA DPAasNMYHOM [eoJ0ro-MpOMBICHOBOH
HH(OPMALIMH, TOITOMY fpH HUCTIONbIOBAHHH MHOTOMEDHBIX KOPPENAUMOHHBIX
JaBUCHMOCTEN HeoGXoaumo, YToObI TEOJIOrHYECKHE H  TEXHONOTHYECKHE
(AKTOphl MCCNENYEMBIX 3al€Xed  COOTBETCTBOBANM  BXOIHBIM  JaHHBIM
cTaTHCTHYecKnX Mozened. Haubonee Todlibie  pe3yllbTaThl OUEHKH
KOJPOUUMEHTOB HeQTEOTAaYd (10 HUM MOXHO MOTYYMTE B CIy€ae, Koraa
NApAMETPhl MECTOPOXKEHUH BNM3KM K HX CPENHNM BEIHIHHAM, HCNIOIB3YEMBIM
1pY OCTPOEHHH MOJENEH.

[TpeMyILECTBO MCIIONB30BAHMA MOLenell TPeThed TPYMIIbl 3aKII04acTCA
B MPOCTOTE pacdeToB (a3oBOit HeTeOTAAaYH, IMABHRIM HENOCTAaTKOM ABIAETCH
THMHTHPOBAHHblE IeoNoro-QH3IWYECKHE ¥ TEXHONOTHYECKME  YClOBHA
MeCTOPOXKICHHUA.

K sToil noarpyine MoxHo oTHecTd Monenk Koxaxuna C.B., T'om3nkosa
B.X.. MonoTosoii M.A.. Yonosckoro WU.IT.. A6acosa M.T., Meanosod M.M.,
A6pi36aera ML.U.. Xurtposoit [.A., Toxapesa M.A., MyxameTiinaa B,
Kpeiiza, baxnes, I'yrpu. I'punGeprepa 1 ApyrHX.

2. CpaBHeHue HedTEOTAAYH ONBITHEIX U KOHTPONBHBIX Y4aCTKOE.

JL1st OUeHKH JAaHHEIM CTIOco60OM BHIGMpPAIOTCS Takue BuIGOpkH 0GBEKTOB
KOHTPOSibHBIX YHACTKOB, KOTOpEIe HauOonee [ONHO COOTBETCTBYIOT AHANU3U-
PYEMBIM OMNBITHBIM Y42CTKaM [10 reoioro-Qr3nveckof XapakTepHCTHKE [1I1aCTOB
u cucteme paspaboTki. {IpH BEIOOpE KOHTPOJIBHBIX yJacTKOB NPOROIAT HX
AIEHTAQUKALMIO C OIILITHEIMH 00BEKTAMH.

3. Onpenerenye OCTATOYHOTO HEQTEHACDHILIEHHS.

HanGonee To4YHbie NPENCTABNEHAR 06 3QPEKTUBHOCTH HPOLECCOB YBEIH-
yeHHs HedTEOTHAYH MOXHO TONYHYHTh NPH HENOCPeACTBEHHOM KOHTpOIE 33
He(TEHACHILIEHHOCTBK) 10 HAYana SKCIEPUMEHTA. MPY ero JCYMECTBACHHH U
[OCie 3aBepIIeRHs 0T6OPOM KEPHA M3 OLEHOYHBIX CKBXHH H reod@HInICCKHUX
HCCeN0BaHuU B CKBAXKHEAX, 0GOPYAOBAHHBIX CnenHanbRoi obcanHoH TpyOOii.
()AHAKO TN METONbI LUHPOKO He TPHMEHAITCS. 3a pyGexoMm, Bonpeku coobpa-
KEHHAM 3KOHOMHYECKOH BLITOObi, KOMIUIEKC MEPONPHHTHH 110 MMOATOTOBKC,
peANu3aliy ¥ OUEHKE pe3ybTaTOB JKCIICPUMCHTOR BKITIOHALT Takke Gyperue
AOMNONHUTEIbHBIX OLEHOUHBIX CKBAKHH.

B YTHTY paspaGotana creunaibHas KOHCTPYKilus obcanHbix Tpyo, no-
IBOAAIONIAS HEMOCPENCTBEHHO B CKBaXHHE MPOBOANTb re0(Qu3MvecKHe uccie-
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[OBaHHA H OUCHHBATh IHHAMHKY He(TEHACHIUEHHOCTH IIACTA 110 JAHHBIM
BPEMEHHAIX 3JAMEPOB H/IEKTPOMETPHH [4].

1.3. TlpuMeHeHWe amanTalHOHHBIX Teonoro-npoMRICIOBBIX  MOAeneit

(ATTIM)
1.3.1. [TonsATre 06 aganTanroHHBIX re0ioro- NIPOMBICITOBBIX MONENAX

Ans nonyuenyus AI'TIM HCITONL3YIOTCA JAHHBIE ITO HECKONBKUM AECATKAM
0OBEKTAM, HAXOASIIHMCS B O3 XHEH CTaguH pa3padoTKH.

O6b14H0 Mpy MOCTpoeHNU Monesei HCNIONK3YETCH perpeccHOHHBIN aHa-
au3.

[lpumenenne perpeccuonsoro amammia NpeNoNaraeT, YTo CyHEeCTBYeT
SaBHCHMOCTH HEKOTOPOH BeNHUMHEI Y, KOTOpas HasbiBAeTCS OTKITMKOM, OT
MHOXECTBA IPYCHX BE.THIHH X, Xa, ... Xyp, KOTOPBIE HA3RIBAIOT perpeccopams.

IIpu nocTpoeruu perpeccuonnbX MomeIel A Koa@ounneHTa Hedreot-
Ha4n 0OBIYHO YaCTh PEIPECCOPOB MOKHO PacCMaTpHBAaTh KaK CaVYalHBIE BeMy-
IHMHBL H O3TOMY LelnecoobpazHo obCyXaaTh CMELAHHYIO0 MOJellh, TaK KaK oc-
TANbHBIC PErpeccophl ABAAKTCH OOBI4HBIMU MEpeMEHHBIMHU ouIHOKaMH, H3Me-
PEHUAMY KOTOPRIX MOXHO npenedpeys. Toraa pesyabTaTsl HAGNIONEHHH MOKHO
3AMUCATE B BUAE ‘

)

mi m2
Yi=ay*+Ya x+3P, z,, (
Pt

j<l
FA€ my - XONMYECTBO AETEPMUHHPOBAHHbIX perpeccopos;
Mz - KOIM4ECTBO CAYyYaHHBIX PErpeccopos;
Xjj - SHAYEHHE }-IO PErpeccopa B i-M OIbITE,
“ik = PEAH3ANUS CTYHYARHOR BEIMYHHEI 2, B i-M OMBITE;
A, aj, Py - oCTONHHBIE K03 duunenTsI.

Kosppunuentel 4 ¥ B, HaXOIAT METOOM HaUMeHBILHX KBaApaToB.

Ans Toro, 910681 PE0JIOrQ-CTATUCTHYCCKHE MOLETH BBUIH HANEKIIbI, 1po-
BOJAT KIACCHQHKANMIO 0BBEKTOR, U B paGouyio BRIGOPKY BKIIOYAIOT TOTBKO
06BEKTHI, GH3KHE 110 KOMILIEKCY reosloro-GU3M4eckuM napaMeTpam.

B otnuyme o1 nenocpencrentoro MPOMBICAOBOrQ 3KcnepuMenTa AT TIM
TIONYHAFOTCS HA OCHOBE TAK HA3BIBAEMBIX "(1ACCHBHEIX dKcrepumenToB”. Tlpu
UPORKTHPOBAHHH DA3PalioTKH B CHiry CyOBEKTUBHEIX, BPEMEHHBIX, IKOHOMUUE-
CKMX M APYTHX IPHYUH 3&Ke Q18 CXOMHBIX B FEONOrHYECKOM UIaHe 00beKToB
3aK1aAbIBAIOTCA ONpENEeHHbIE PAIHIHA B TEXHONOIHM paspabotku. Peanuza-
UMA STUX TEXHONOIHIECKHX OTIHGUH Npy SKCIUTyaTallMyd [IPUBOMMT K HEKOTO-
PRIM U3MEHEHHUSM BRIXONHBIX MOKasaTeneii paspaGoTKU, 4TO M MO3BOJSET cO3-
Ja1s, ATTIM.

Hazexuocrs reonoro-crarucrngeckux MOZelIedl XapaKTepU3yeTcs Beau-
HHHOH KO3 dHUMenTa AcTepmunanuy D (D=r"). Be:tuuusa D ONpeneIseT 100
O0BACHEHHOM AKCHIEPCHOCTH (H3MEHYHBOCTH ) napameTpos.

TouHoeTL 1 HanexHOCTS OleHOK no YPABHCHUAM PErpecCHM 3aBHCHAT OT
CIeIYIOWHX YCI0BHH [5]:
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~ paBHOM3MEHYHBOCTE LENEBOrO NPH3HAKA,

- HOpMalbHOE paclpejeIcHue OTK/JIOHEHMH 3MIUPHYECKAX TaHHBIX OT
AHUHHH perpeccuu;

— OJHOPOMHOCTE BHIGOPKH. T.c. MPUHALNEKHOCTL BLIGOPOYHBIX JaHHBIX
OJHOH reHepanbHON COBOKYTTHOCTH!

— HE3aBHCHMOCTh HAOIIOAECHUA.

TIpuMeHeHue MCTOAA [NTABHBIX KOMIIOHEHT [[03BONACT APOBECTH KJ1acCH-
duKalMo 0GBEKTOR U BBUIENTHTh OMHOPOIHBIE KIACCHL IPYIIN; OnpenenuTh NpH-
3HAKH, KOTOpPEIE BHOCAT HAHOO/BIIMI BKIAl B T1aBHbIE XOMIOHEHTBL.

IIpK cO38HHH E0NOro-CTATHCTHIECKIX MoJicnell MOXHO 3aMEHHTH reo-
JIOI‘O-(‘bHBH‘{GCKMe MoKa3aTenn [JaBHBIMK KOMIIOHEHTAMM. LICIICCOOGPEBHO
BKIIOYATh B MOMENH He GoJee WECTU ITaBHBIX KOMIIOHEHT. YTO [03BONMAT NOJ-
HOCTBIO H30ABMTLCA OT BIMAHMA BIANMO3ABHCHMOCTH (IOKa3aTe ed.

1.3.2. CtpykTypHas cxema co3aasus AITIM

Jlna Toro, 4To6bl TOT MK UHOM 00BEKT pa3paboTKH BKITKOUUTL B dHANM-
3UPYEMYIO BEIOODKY, HEOOXOOMMO [POBECTH MO HEMY AHAMM3 TEKYUIETo CO-
CTOSHMS Pa3pabOTKU. AHaunu3 JOIDKEH BKIIOYATH OUEHKY TOMHOCTH [ONCHETa
3amacos, OIpeneNneHHe KOMIUIEKCA [eoNoro-GusM4ecKux i TEXHOJOrMIECKHX
{apameTpoB M OLEHKY 0KazaTenei paspaboTku Ha QUKCHPOBAHHBIE MOMEHTE
BPEMEHH.

Boibop Hanfonee HHQOPMATHBHBIX H HE3aBUCHMEIX reooro-PU3MIecKuX
NapamMeTpoR MpOBOAMTCA [0 rpatdaM 3HaUMMBIX CBA3EH, Ha ocHOBE napHo# Kop-
pelALMH.

OCHOBHBIE e00ro-hU3UYECKHe M TEXHONOTHYECKHE [IOKA3ATEMH, HC-
nonesvemsle Tpd cosnasuu AITIM MOXHO Crpynnuposarh ClenyroUM 0bpa-
30M:

| - roKazaTenu, XapaKTepH3YIOLMe (PHU3UKO-XUMHYECKHE CBOHCTBA Ha-
ChIIEHHBX QIFOUI0B;

2 - [IOKa3areTM, XapakTepU3YIOIUHe H3MEHYHBOCTh KO/INEKTOPCKHX H
TOJIIMHHRIX CBORCTB T/IACTa;

3 . rokasaTenu, XapaKTepM3YIOUIHe CreuuaibHbie KOdX(POHUUHERTH #
KOMILIEKCHBIE TOKA3aTeIH HEOAHOPOIHOCTH,

4 - noKazaTeNH, XapaKTePU3YIOLLE CTPOEHHE BONOHEQITAHOM 30HBL;

5 - [MOKA3aTeNd, XapaKTEPH3YIOLINE TEXHONOTHI) PA3PabOTKH.

[lepBeie YeThipe (HKTA - Ie0NOT0-GH3UHECKHE 1apaMeTphl 00BeKTa, M-
Tolit TYHKT - TEXHOTOrMYECKME I0KA3ATENM Pa3pabOTKH.

B pezyssTaTe KiaccHGUKaUHK 3aNexed 1ethTy IpH MOMOLIX (aKTOPHOTO
AHAIH33, A MMEHHO METONA TABHBIX KOMIOHEHT [0 Bonro-Ypatkckod HedTe-
ra30HOCHO# IIPOBHHUMY BbieIeHbl TPH DYkl OGBEKTOB.



CrpykTypHas cxema cosganns AITIM BRIrMAIAT ceTyIOUIHM o0pasom.

r

: LITonrorosxa reonoruyeckux mapamer-

[

| pos o6wekTa I, Knaccuguxaiuns. [pen- I 2.oAroToBKa TeXHOMOFHYECKIX
BApUTENBHOE NOCTPOSHHE MOAENH O0h- ' napamerpos T;.
| eKTa. .‘ |

I |
{ 3.Bsitenenue 0CHOBIBIX [IapaMeTpos, uxa.m-—]
| BAOIIHX. CYIUECTBEHHOE BIMSMKC HA HOKA3aTE- l
1 paspaboTxu. ’

J

T

|

1

- OnetKa BUIXO/HEIX TIAP2METPOB 110 MECTOPOX/IEHHIO - KOWPDULMEHTS HediTeoTaaUM |
T, BoROHedTEHOTO hakropa BHY, Ha dukcuposanHoe fe3pasmepiioe Bpems.

Kiaccuguraius ucxomoil BHGOPKH 065EKTOB 10 KOMIINEKCY reooro-Qu3uyecKux
XapaKTePUCTHK. BhiGOp MeTona knaccugukanuy. Belaenenue oqHOPOIHEX rpynm
OGBEKTOR. CMbICIOBAS KIACCHDHKALIMA. AHATHS THHAMHUKY NOKA3aTeneN 1o sbine-
TEHHbIM [PYLINAM 00LEKTOB.

I
t
|
|

T

i H
] BEIOOpP MaTeMAaTHYECKOIO ¥ CMBICIOBOrO Baipaxenns Al'TIM u nonyuenne konxper- |
| 1010 3HaYEHHA i BoIAETEHHOM Tpynubl. OUeHKa TOYHOCTH U HOrPelllHOCTH. |

-

Cxema cosnanns ATTIM npu nomon nporpamMmHuoro ofecneuyesns poi-
MARMUT CIIELYIOUMM 06Pa3oM;

CMB]CHOBOG BbIpAXKCHHE

v
Ny — |
BH®, — !Tporpammuoe odecneyenne
r[ —_ } TOCTNOCHHA MOJenn n=a + a!.‘,\;!+4_. +an.xn
T, - |! (YPaBHEHHS perpeccus)
(
BXOZIHbIE T BRIXOJHEIE

mapameTpel  Matematuyeckoe Bhipaerive napamerpsi

N« ~ HePTeOTaaa Ha QUKCHPOBAHHEIA MOMEHT BpEMEHH;
BH®, - sononedramnoi ©aKTop 112 HUKCHPOBAHHBIE MOMEHT BpEMEHH;
I', — nokazatenu, NapaKTCPUIYIOUINE Te0NOro-QUINIECcKne YCI0BHS 3ae-

T; -- TexHONOrMYeCKHE NOKA3aTeNM Pa3IpaboTKH 3a1exy.

Brizenennsie rpynns o6wexron Pa3THIAOTCH 110 AMHAMUKE MOKazaTeei
PA3paboTKH - TEKYIIMX M KOHEYHAIX 3HAYEHMUIL HedTeoTnauu U BopoHedTAHOrO
dhakTopa.



Ta6nuua 1.1

(OcHoBHple 110Ka3aTeNH. pexoMeHIyeMble 18 MO/IenTHpoBaHua npouecca

HedTeH3BNEHEHNR
Upynna nio- flokazarenn O6o1navenne
KazaTeneii
(I'eonoro- dusndeckue)

( Bsiakocts n1nacrosofi Hedth. mlla-c ™
OTHOCHTEIILHAs BA3IKOCTD Uo
Coanepwanne acQasipTelion A
Conepxanne acgansTeHOR 1 CMO A+C
Conepxanue napathuHos 11
{{nacTopas Temnepatypa. 'CC T
[I0THOCTh (TACTOROH HedTH, Tim” Pr
(InacToBbI ra3oBwil hakrop, M/ o ) G

2 {03 puirHesT IPOHHUAEMOCTH, MKM® Knp
MareMaTHyeckoe 0XHAAHHE OPUCTOCTH, *o Mm
CrasnapTHOe OTKIOHEHHAE MTOPHCTOCTH, Y O
Koadduuvent papuauun nopucroct, % We
Mareniatn4eckoe oxunanue nehTeHachileiHoctn. % M,
CranpapTHoe OTKNOHEHNE HedTeHachlIteRHoCTH. % Ty
Koathduurert Bapnaunn iedresacslimeriocty. % Wy
Maremarnueckoe oxnnanie 2pHexTHBHOH TONUIHHE I178CTa. M Mg
CrannapTHoe oTRIOHEHHE PSR THBHOM TONWHHEL 11aCTa, M Gt
Koadguuuent sapuauni 3¢dexTnpHoil Touns! niacra. % Wing
Maremarivyeckoe OKHAAHNHE TONMLINHL] TPOTIACTKOB, M Mg
CrannapTsoe OTKIOHEHHE TOUIB 1POfIacTKa, M Ghnp
Koadduument papaunn Tonuuins nponsiackos, "4 When

3 Koo(hduunent pacuneHeHHOCTH Ky
Koadduunent necuanucroctn Ko
KoapdHnnent mitonoruieckoii ceg3aHrocTH Kae
Komnnexchbie nokajarean HEOQHOPOIHOCTH Kieoas I eon
Koodguumenr ruponposomnocti. 107" mm’/(ITa-¢) kh/n

4 OTHOCHTENbHBIE Janackl HedTu B BH3. %0 Quin
Otnocutensyas miowans BH3. % Smin

(Texnonornveckue)

5 [emub o160pa wuakoeTn, %o T
Tekymas nnOTHOCTH CETKH CKBAOKIH, [/CKB S
flnoTHoCTs CETKI CKBaXHN ¢ YYETOM BCeX pahoTaBuiuX. ra/CKa. S
Texyune 1anachi HedTH Ha CKBAKITHY. THIC.T/CKB. Q
Janacu! HedTh KA CKBAKHAY € vYeTOM BCeX paboTaBUInX, Q
THIC.T/CKS.

CoOTHOUIEHHE 3aKaUKH H OTOOPOR KHAKOCTH Qsa/ Gors

ManoBA3KOH HeThiO.

TOpbie 3aJlexH ¢ ManoBa3koil HedTbio Kyiibbiuesckoi obnacty.

I-n rpynna xapaxrepi3yercs Kak OTHOCHTEITbHO OAHOPOAHbIE 0O bEKTH! ¢

B a1y rpynny BxouaT B OCHOBHOM JeBOHCKIE 3anexH BaluKupHK H HEKO-
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2-91 rpynna - OTHOCHTEINEHO HEOAHOPOIHbIE OOBEKTH C BLICOKOBSIKOI
HeDTEIO.

3Ta rpynna npejicTaBne a 3anexamMu SCHONOASHCKOrO HarOPU30HTA Me-
CTOPOKIACHHH Balrkiupuy, HexOTOPELIMAI 3atexaMu HedTH K vit6siesckoii n
{Tepmckoit o6nacreii.

3-8 rpynna - 065K ThI C OTHOCHTEABHO HEOAHOPONHBIM CTPOEHHEM H
MAJTOBAZKHMH NepTAMK

B oTy rpynmy Bxoast nnomans PoMaikuHcKoro MECTOPOXICHHUS U 00b-
€KThl [IpHKaMCKOH rpYIITBL MecTOpoRIeHU .

A5t KasKIOH U3 BRIETEHHEIX Py 08LEKTOB COCTABNAETEA CBOR CepHs
AAaNTALHOHHBIX Me0NOI0-TIPOMBICIOBBIX MO/Iemel,

1.3.3. Octiosusie Thisl ATTIM u 3a5auH, peraeMele ¢ UX TOMOLLbIO

B 3aBHcumocTy ot manexuocTH F€OOTO-TIPOMBICIIOBEIX JAHHBIX H OT
"eonoro-QH3KUECKUX YCI0BMiA paspaboTki MOrvT BBITh PEKOMEHIOBAHEI CJTe-
-YIOUIME BapHAHTEI I'€0J1050- CTATHCTHYECKHX MOAENEH, IPHMEHHMBIE S BoeX
Ipynn o6BEKTOB pa3paboTKH.

Ouerika pa3paboTku 3ajieXM MOXET MPOBOAUTHCA 110 ABYM HHTErpalib-
ThIM OK43aTeNsIM - K0IQOUUHEHTY HedTeoTiaqu ¢ BOLOHeqITaHOMY daxTopy
(BH®D). .

PaceMoTpum mate Tanos Mogeneii ans MPOrHO3a HEPTeOTaauH.

I moneas. TIpeacrasnser coboii Habop THHEeNbIX 3aBHCHMOCTCH TEKy-
LICH HedTeOTIa M OT reonoro-PU3NYECKMX NoKa3aTencH Ha NOCi1e10BaTeAbHbIE
(PHKCHPOBAHHbIE MOMEHTHI BpEMEHH, onpejesaeMele 00BOXHEHHOCTHEO NPO-
AYKIHY 00BEKTA Pa3paboTKH B3 unn BespazMepHbIM BpemeHenm T:

Ne=bo(t) = X by(0)-T", (1.6)

[Ae N —Texylas HehTeOTRa4A Ha (PUKCHPOBAHHLIH MOMEHT BPEMEHH;

by(t) ~ 3HaueHHE CBOBOAHOTO Wiena TuHe OO YPaBHEHHs Ha DUKCHPO-
BAILHBIA MOMEHT BpeMeHH;

bi(t) - sHauenne ko3 hunnenta IPH i-M reONoro-QU3MYecKom I1apaMeTpe
Ha BpeM4 t;

' —i-# reonoruyecknii 11apaMeTp.

Bennwmua t - gHKkCHpOBaHHDBIH MOMeHT spemeny npu 10, 20, 30, ... 90,
95. 98 % oOBOAHERHOCTH NPOAYKIIWK 00BEKTA paspaboTKy, win npu 0.1; 0,2;
0.3 01,352,001 et - Oe3pasmepHoe Bpemst.

Henonbsoarue Moge1n o380aseT oUCHITS 1O 0OREKTY TEKVILYIO H KO-
HEYHYI0 HedTeoTxa4y Ha J1060M ITane Pa3padOTKH MPH yCI0BHM GIU30CTH oc-
HOBHBIX TEXHOJIOrMYECKUX loKa3aTetell paspaboTku paccMatpuBaeMoro odbex-
T3 H OOBEKTOB, HCIONB3OBAHHBIX AN CO3AAHUA MOIEIH.
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Monenu MOXHO HCIOAB30BATh AN OOBEKTOR, BHIXOAAILMX M3 Pa3BEIKH.
[TonoGHble MOAEM IIPUMEHAIOT U151 OllEHKH KOHEYHOH HedTeoTaauM U NporHo-
JHPOBaHHS BCEro Npotecca HeQTeH3BIeIeHuUS.

[I mosean. ITpenctannser Habop 3aBHCUMOCTeR Texymed RedTeoTAYH
OT reosioro-QU3HMECKUX NOKazateNneHd A Mpeanllylled HedTeoTIayn Ha nocne-
JOBATENbHBIE MOMEHTE BDEMEHH

1= bo(t) + X b(t)Li + Kenes (1.7

rae K - KO3QQOUUHEHT IPH 3HaYeHHH npeaslayiued HedpTeoTaaqH Ha PuK-
CHpPOBaHHbIA MOMEHT BDEMEHH,

et - TEKYIIasA He(TEOTAAYa HA IPeIbIAYILIHH MOMEHT BPEMCHHK.

BiroueHne B MojeIb NpeasIyel HedTeoTAa9H IHAUMTEILHO YTy4lla-
€T CTATMCTHUCCKHE XapakTepHCTUKH MOJydaeMbiX Ie0JloTo-CTATHCTHIECKUX 3a-
BHCHMOCTell fnarojaps CHILHOW KOPPe/MLHOHHOH CBA3M fOCTEIyOLeH Hed-
TEOTA44K ¢ Npedblmyliedl. BrmoueHHe OpenplTyiiell HegTeoTAa d palldoHab-
HO 15 06HEKTOB, HAaXOASIIMXCS B KOHIIE BTOPOH CTAnuy pa3paboTkw, 1pu ob-
BOAHEHHOCTH Opoxykuny 50-60 %. IIpeMMylecTBo AaHHOH MONENH 3aK/oYa-
eTcd B KOPPEKTHPOBKe TeKyllled HedTeoTaayd MpH (IOMOILUM  TI'€QJIOro-
(hH3UIECKUX NTOKA3aTENeH.

HazexxnocTs MpoOruosa no I1aHHOM MONENH B 3HAYMTENBHOA Mepe 3aBH-
CHT OT TOrPENIHOCTH OLEHKH UCXOMHBIX 0ANaHCOBBIX 3anacos no obnekTy. Co-
BMECTHOE HCroNb3oBayHe [ Momenn ¢ MoJeNaMu IPYIrUX BApHAHTOB MO BIaHUM-
HOMY PACIIOJIOKEHHUIO NPOrHO3HBIX KPHBEIX 03BOMAET OLUEHHUTE AOCTOBEPHOCTD
NoOCYeTa 3aMacoB, 3 TAKWEe BEPOATIHIA OTTOK WM TIPHTOK He(TH 110 AHAIU3H-
pyeMoMy o0BeKTY.

111 monens. [peactasnser uabop 3apucHMocTed Texymed HedTeoTaauu
OT reooro-GU3NYECKHX ¥ TeXHOMOTHYECKHX NoKa3aTe1ei:

M= bo(t) + Lbi(t) T+ Z ey(t)-T), (1.8)

rae ¢t)- 3HauesHe K0IGMHIMEHTa IPU j-M TEXHOTOTHIECKOM l1apaMeTpe
Ha BpeMs t;

T, - 3HaueHHE J-r0 TEXHOIOIMYECKOro [1apamMeTpa Ha BpeMs L.

Hcnonssosanne 3asucuMoctd (1.8) nO3BOAsET (IpOTHO3HPOBATL TEKY-
Wyl He(TeoTAavy 1pH ONpeae]eHHOM W3MEHEHHH TEXHOJIOIMYECKHX MOKa3a-
Tele, ee MOXKHO NPUMEHATH A/ OLeHKH 3QPexTHBHOCTH MYH.

IV monens. KomOuuuporanHas momens, npencrasnswomas I monens.
[lepsas wacTh MOAEIN PAaCCYHMTBHIBAESTCA Ha (PHUKCHPOBAHHOE 3Ha4UCHUE Oelpas-
MEpHOTO BPEMEHH T - 3aBUCAMOCTS (1.9a), BTOpas 4acTh - 10 MpoleHTY 00BOj-
HEHHOCTH MpPOAYKIHM 00nekTa B - 3aBucHMOcTh (1.96). Pacder nedTeotnadu
110 BTOPOH 4acTH TPOU3BOAHTCA UpH 00BOAHEHHOCTH 06BeKTa Bhime 60 Yo.

M= bo(t) + L b1+ X gy(1)- T (1.92)
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= bo(B) + L b(B)-[\+ I ¢(B)-T; . (1.96)

KoMGunnposannas vonens npumensercs ANt tamexell CO CIOKHBIMK
FEONOro-QHIMYECKUMM YCAOBUAMH, KOTOPbIE XapaxTepU3yKTCs HEVCTOHYHBO-
CThiO npouecca ofBonHesus 8 Hadateubix (1, 11) cragmsx pa3paboTKH U CTa-
OUIBHOCTBIO 0OBOIHEHHS 1A O3THEH CTanHH Pa3paboTKH.

V sogeas. KomGunuposanHas Moueins, KoTopas ipexctasasger 11 mo-
Acab 10 obsonHenHoctH 60 %: 3aBickMocTh (1.10a), a mocre 60 % - II Bapu-
4HT: 3aBHCHMOCTS ( 1.106).

M= bo(t) + £ (01, + £ (1) T, (1.10a)
Ne=bo(t) + Z b(t)-T + ke, (1.106)

[peumyiectsa 1010610 MOLC/IM 3aKMIOYA0TCA B IPOCTOTE €€ CO3ha-
HHS, [O3BOJIMOINEH BKIIOYATE 40 0OBOLHEHHOCTH 60 % 3HAYUTENLHOE YHCIO
O0BEKTOB ¢ yyeToMm TEONIOTO-QU3UYECKHX M TeXHONOIHUECKHX flokazatefieii, a
70CTe (MIPaKTHYECKH 0Che TOTHO PeaTH3alUHK CHCTEMBI Pa3paboTKH) OT Tex-
HOIOTHYECKHUX TIOKA32TETel MOYKHO OTKA3ATECH, 3aMEHHB UX npeawiyInelt Hed-
TeOTHAYuEH.

Pacemorpum npoirnos BHD NpY ToMoLUK Tpex Tunos AJ'TIM:;

1-i Tun.. BHO(1) = by(t)+ by (1), +bs(t)- M hrp+b3(0)- Kooy (1.11)
2-i THRL BH(D(O = bO(t)+ bl(t)'ﬂ-ln+b2(t)' Mhnp+ b3(t)'6h')¢ +b4(t)'Kuan+
bs(t) Qpus; (1.12)
3-# Tan. BHO() = by(t)+ bi(8)PuThy(t: M hog+ b(t)-Ghap + ba(t)-Sgys
*bs(0)-Q(1): ' (1.13a)

npu =10,20,30,40,50,60 %,

BH®(1) = byi1)+ bi(8)putba(t): M hoyt ba(t)-Ghap +by(t) Spuy+
#bs(t) BHD(t-6); (1.136)
ripu =70,80,90.95.98 %.

rae BHO(t) - texyumi BOLOHEDTAHON (axTop Ha HUKCHPOBABHEIE Mo-
MEHT BpeMeHH;

bi(1) - koadduiMenTH!:

Hu - BAI3KOCTL Nj1acToBo# HedTH, MITa-c:

Pu - IIOTHOCTS MIIACTOBOR HETH KI/M -

M by, M by - ouenxu MATEMATHUECKUX OXKHAAHHMA TOMUMHB COOTHET-
CTBCHHO NPOMIACTKA U mnacra, M;
Kleos - KOMIIEKCHBII nOKasaTens HEOHOPOIHOCTH;
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Ghipp, Ghyy - OLEHKA ANCIIEPCHH TOMULHKBI COOTBETCTBEHHO NpOMIIa-
CTKa ¥ NNacTa, M;

Qgis - OTHOCHTENBHEIE 3anachl HedITH, MPHypoYeHHble K BOAOHeDTAHOM
30He, OlpeneseMble KaK OTHOTIEHHE 3anacoB BOAOHEPTAHOH J0HBI K 3ariacam
3anexu B uenom, %;

Spgi3 - OTHOCHUTENHAS MI0AAL BOAOHEDTAHONR I0HKI, ONpegenseMas Kak
OTHOWIEHHE MITOIAAH BOAOHEDTAHON 30HBI K [UIOLIANY 3aTeXH B LeJIoM, %o,

(Y(t) - cpenHss BEARYMHA IEONOTHYUECKHX 3aN1ACOB B THIC.T., TPAXOAALIAS-
Csl Ha OJIHY CKBRKHHY B MOMEHT ]

t - MOMEHT BPEMEHH, BBIPAKEHHBIH Yepe3 06BOAHEHHOCTD IPOAYKLNH, 5.

Cxema npumenenns AI'TIM ans npornosa snasennii HedTeoTHa N H
BH® HOBbIX OOHEKTOB BRITAAAMT CleRYOILHUM 06pa3om:

1. IToaroropka mnapaMerTpoB, HCROAB3YEMBIX NpH
(Tads. [.1).

2 [logrotoeka B BHAE TabMMUBl TEXHONOIHYECKHX fOKa3aTened paspa-
GOTKH BO BpeMeHH (BO3MOKHO B TOM Clyuae, eciiy 066eKT HAXOQHIICH HeKOTO-
poe BpeMs B KCINyaTalUH).

3.Haxoxknenne 3Ha4eHMH 1aBHBIX KOMIOHEHT Z(... 2.

BenuunHel FNaBHeIX KOMOOHEHT ONpenesatoTca 10 YPaBHEHHIO MOJIHHO-
Ma NepBoil CTelleln, & 3HaYeHHR CAMMX NapaMeTpoB BepyTcs HOPMHPOBAHHEL-

mu. Hopmepopannoe JuaueHHe apamMeTpa onpeaensieTcs N3 BbipakeHs

X -M
XHOpM,T ”";"! v (1.14)

MOJCTUPOBAHHH

rie Xpopw. HOPMHpPOBAHHOE 3IHAYEHWE [APaMeTPa:  Howopss M Kitwopss

M hnp HOPM .3 SBIL‘i HUpM;

X; - JHAUEHHAE fapameTpa oObeKTa; -

M, - cpeHee 3Ha4eHHE [lapamerpa; Hus, Ny —

G - CTaHAAapTHOE OTKIIOHEHNE NapameTpos Enﬁ‘”ﬂore,:;‘;F;;;"w.

Bennuune M, 4 G onpenessiiotes 1o tabn. 72— " "
Tabamia 1.2

[penesnst u3MeHeHHs PHIHKO- XHMHUECKHX (12DAMETPOB aHANM3NPYEMBIX

00BbEKTOB

———

Mapamerp Yncnopoe jHaveHNe NapaMeTDOB
MITHHMANBHOC cpegHee MaKCiHManbHOY ClaHaaprioe oT-
K/OHeHHe
N i 2 3 3 3
L 1, Mla-c .50 9.79 12.00 10.64
ug 0.60 691 34.00 708
A% 0,01 3.50 10.00 2,89
A+C% 27.00 22.50 62,00 13.03
1.°C 18,00 32.50 95.00 14,79
D, 1M 0.67 082 0.89 0.04
G, MM .25 39.60 154,00 32,00
Krp 10 D MkM 16,00 614.00 2560.00 497.00
My 16,00 20.00 25.00 1,90
L O 0.96 792 6.50 0.13




[Tponomxenue tadm. 1.2

[ ! 2 5 4 3
; W, 6.00 14.60 26,00 3.84
M 70,00 85.00 96,00 5.26
Ty 1.40 5,60 14,10 2,59
Wi 2.00 6.60 14.70 3.48
Mg 1.80 4930 59,00 6.65
W 0.23 19.10 15,30 153
{ Wisp 13.00 18,70 26.00 19,37
! Mumg 1.00 3.87 26.00 2.64
g Do 0.32 2,36 30,40 1.2
/ Wn 32.00 61.00 117.00 17.00
K, 1.10 2.90 5,60 ' 13
Ko, ! 0.30 j 0.67 095 | 032
Kpeun, ‘ 0,01 5.79 59,00 32,30
kb/u 0.1 262.00 3880,00 885,00
L Quaz 3.00 3370 100.00 443
L Suiry 5.00 i 41.00 100.00 ! 27.01

[ociie onpenenenns HopMupoBaHHBIX IHAYEHHA [1apamMeTpoB HAXOAATCH
3Ha4eHus TMaBHbIX KOMIOHERT Z,...7,

Zw = ai'}l()u‘wpm+ aj M Ky, HOPM Ta; M hnn,nan, +a; SBHTl HOpPM. 3 (l -15,,
rie a - x03hpGHuMenTH (Tadn. 1.3).
Tabumua 1.5

JHAHEHAS KO3DULHEHTOB 110 HapaMETPAM Ugnopms M Kiuoprs M oo nopw.»
S813 uopx 110 Bomro-Vpanbckoi HedTErazoHOCHOH TPOBHH LMK

e

[‘naBHple | ) Koad@uuuentsl mpu napamerpax

.. : ! _ .
;7 KOMITOHEHTHI | ™ | M k. | M oy ! Sein
L7 ! 0,51 -0.46 [ -0.59 \ -0,43
Z, 060 0,77 0,07 P =020
Z; 0,27 J 0,05 -0,43 0,86
| 74 ! 0,55 { 044 0.68 0,19

4. UneHTndukaums ofmekTa (Haxox)LEUHE K KAKOH I'Pynne fpuHa et
PaCCMATPHBAEMbIH 0GBEKT) TYyTEM ONpefeienus CRBKTHI0BA paccTosHHMSA R; 10
U2HTPANBHBEIX 0ObEKTOR.

Ri= \fi(zj—z?)

rae R, - pacctosnue 10 o6bekTa oT BEIOPAHHOIO LEHTPA,;

2]

1.16)

20
Zj - 3HaYEHHE KOMIIOHEHTE! UEHTPA - KOOPAHHATE! UEHTPa IPYIIIpO-
BaHus (Tabn. 1.4);
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! [
Z‘J‘ - 3Ha4YEeHHE | - KOMITOHEHThI Oﬁ'beKTa;

N ~ 9UCNO [ABHAIX KOMIIOHEHT, B3ATBIX 1A HISHTUDMKALUY.
Tatnuna 1.4

KOoOpAWHATH! LEHTPOB MPYNIIHPOBAHUA

['naBuble ! | -5 rpynna. 2-4 rpymma. 3-s rpyuma.
KOMIIOHEHTSI CepadumoBckoe Opbedatenckoe HOxHo-
MECTOPOXIEHHE, | MECTOpPOXIEHUE, PomatukuHcKas
; ract M| wtact C, [1A0IAaNG, TTACT
- ‘ Jig
Z, -1.82 2,52 1.36
Z, 0,20 0,11 -3,28
Z, -1,04 -0.05 0,78
Zy 0,84 -0,39 -3.76
Zs 0,97 0.20 -0,61
Zs 1,10 0,86 -0,51

5. BriGop monenun AI'TIM s npordosa xoddduunenta HedTeoTIaqH 4

BH®.
6. Pacuer kosdpduuuenta HepreoTnads ¥ BH® Ha QukcApOBaHHbIE MO-

MEHTB( BpEMEHH NPH IOMOLIM U3BECTHBIX KO3QOUIHEHTOB 1A ONpeleIesHOH
rpymIbl 06BEKTOB # BEIOpaHHOA Mone:u (puc. 1.2).

Hereotnaa
o o 2 e
[¥) B v

bo

&

0 10 20 30 40 30 a0 70 80 90
(BBoaHeHnocTs, % B
Puc. 1.2, Querka Texnonoruyeckon »dpoextusrocty MYH
CneuyeT OTMETHTE, 9TO npeanoxeHHas CXeMa CO3MaHus A MCIoIb30Ba-~
aus ATTIM Buepsbie npeanoxena 1 cosnana M.A. TokapeBbiM U pa3BUBAcTCA
WIKOMOM ero yueHWKoB. JaHHas cXxema HiTH €€ YIeMEHTH! B HacTOSLee BPEMS
HCTIONB3VIOTCH [IMPOKHAM KPYTOM Hay4HbiX pAOOTHHKOB.



1.4. CHCTeMHO-CTPYKTYpHOE HaydeHHe 06beKTa paspaboTku Ha pasiibix
MepapXiIecKuX YPORHSIX

ITpu co3pannn ATTIM, ouedxe BHOOB BO3IMOXHOIO pacTipeieneHua ocTa-
TOHHBIX 3a11aCOB HedTH Ha NO3/IHE CTAnUK pa3paboTKU 0GBEKTA i peLLeHHK
ApYruX HeITETTPOMBLCIIOBBIX 3a/124 HEOGXONUMO CHCTEMHO- CTPYKTYPHOE W3y~
4eHHe 00BEKTA PA3PAGOTKH Ha PA3HBIX HEPAPXMUECKUX YPOBHSX.

B a6 |.5 npencTasness ypoBHM CTPYKTYPHOH OPranH3aluH oGBeKTOS,
penoxenHeie akageMukoM F0.A KocbiruusiM, npodeccopom J1.O. JemenTs-
e8BIM 1 npoeccopom M.A. TokapeseiM [6].

TaGnuua 1.5
__CHCTEMHO-CTPYKTYDHOE H3yUeHMe 00bexTa
T X

CTpyKTYpEbIR | i ;
YPOBEH§= ' ; Buaet xa- { ‘
;; — H?M‘; 1 ”_r;‘ﬁ Teonoriueckue tena ! Pz\uc‘repu- ? XapakTep Bbl‘pa(iOTKPI. Pacupe-
L 0A | Ao | MA | | CTHKH | feNeHie OCTATOMHBIX 7alldcop |
‘i Kocet- ; ﬂ.cr._acn-’ Toxa/- | cBasm <‘
| rusy 1 TheBY | peBy I i 1
‘ ! Tanponunamuaeckn ; - OcraTounbie 3anacsl B un- |
ii | HECBS3aHHbIE N2~ I‘ 38X, NOMYIHH3EX. TYIUKO-
: ’ CTBL, KaXUIbIH 03 k0~ | Ky»1, | BRIX 30Hax, [IPOMENKYTOY- |
3 5 J 4 | TopeIX MpencTarnger ; Kq=<l, ‘ HbIX TOHKHX MIacTax, [1o- ‘
! | CHCTEMY MHIPOIH- ‘ K,.=0 f pax Moponbl U B BUAE Ka- |
, HAMHWYECKH CRA3AH- w i NHNNAPHO-YOEDP#KAHHOH, |
| _HBIX NPOINIACTKOB ] IUIEHOYHOH HehT |
ijh { i OcraTtouubte 3anacs! 8 1o- |
; ‘ ‘ Koot | YTMH3AX, TYITHKOBBIX 30- ‘
' 4 | TuapomuHamuuecky | K”(l’ | HAX, NOpax [0pOIbl B BU- |
‘ 0 | CBA3RHHLIC (IACTHI | KH q’ | A€ KalINIsIpHO- ‘
‘? ‘! B | YECPXaHHOH, ILICHOMHOM |
. | : ] ) i ! Heq)TM ;
; | J ‘ J OcraToynkie 3anacei B Ho- |
. - K,=1, aX [IOPOIBL, B TYIIHKOBAIX
2 034 2 I"[ecqau:m fpofaa- 3 K=l ; §OHax E B BHIE zanmump- .“
] ‘ oK - Ko=1 | Ho-yaepwasHOi, nieHoy- |

e e -

HOH HedTH

‘ ! i : . OcraTovuHble 3a11achl BuIa
KalH/LIS PHO- Y IEPKAHHOM,
| TUIEHOYHOR HedTu

[lpumeyanne: K,- kosdduunent pacuneHeHHoCTH, K, - koaddpuuuesT
NECHaHUCTOCTH, Ky - KO3QQHLUHEHT IHTONOrHYECKOM CBA3AHHOCTH,



1.5. Ycnosus BeiGopa METOAOB YBETWHEHU HEPTEOTAAYH M1.1aCTOB

Bce MYH MoXxHO MoApa3snenyuTh Ha HECKO/IBKO THITOB, B 3aBHCHMOCTH OT
MEXaHHU3Ma BO3NCHCTBHS: THAPOLMHAMHICCKHE, QUINKO-XUMUIECKHE, [a30BbIE,
MHKpOOHOIOrHyecKye, TepMHIECKYUE M BOHOBLIE - CEACMUYECKHE

B 3aBUCHMOCTH OT HEPAPXMYECKOTO YPOBHA JKCIIEpPTHAs OLUEHKA HpHMeE-
Hernst MYH MoxeT BuIsgeTs CAeAYIOIHM 00pa3omM:
4-if ypoBeHb - MOAH(QUKALINA CETKH CKBAKHH.

3-# ypoBeHs - ['rmapoanHaMuyeckie MeToisl. OcalKo-renecdpa3yromue TexHo-
JIOTHH, OIUMEPHOE 3aBoAHeHHe. MUKPOOUOIOTHIECKUE METO/IBI.

2-it yposeHs - Tennossle Metonsl. 3akadka CO,. ['a3oBbie meTonnl. BonHosoe u
CeHCMHYECKOE BO3/IeHCTBUA.

1-ii yposess - Mukpo6uonoruueckse Meronsl. BeltecHerMe pactsopamu [IAB,
LLIETOYH.

Kax bl METO MMEET CBOK 00/1acTb NPUMEHEHUS 1M KOHKPETHBIX I'eo-
NOro-NPOMBIC/IOBEIX YCTOBHA. YHUBEpPCATLHEIX METONOB YBETHYESHHUS HEQPTEOT-
[ayu [UIaCTOB B HACTOsALIEE BpeMsl HeT BC/IEACTBHE HHAUBHAYaTbHBIX MPHPOI-
HBIX TEOIOrO-PH3INYECKHX YCIOBUH 3a1€XH HEPTH.

[1peaBaputensHpiil Baifop MYH nposoguTtcs 00 KPHTEpUAM NPUMCHH-
MOCTH, KoTopbie yctaHannueaiucs MLJI. CyprydesbiM, 3.M. XannmoBuiM, A.A.
Bokcepmanom, H.J1. Pakomckum, B.C. Menuk-Ilamaessivm, C.A. JKnaHoBbiM,
.M. 1On6apucossim, P.X. Anmaessim i nip. [leppoHavansHas HHDOpPMaKs OC-
HOBBIBAETCA Ha pelylpTarax 1abopaTopHbIX JKCHEPHMEHTOB, a Takxke o0obie-
HUS TIPOMBICIOBOI'O OMIBITA.

1.6. Hanexxuocts ouenky >dpdexrusaocty MYH

HajexHocTs oueHkn 3dheKTHBHOCTH MeTO/OB LIOBBILIEHUA HedTeoTAa-
4M MNACTOB 3ABUCUT OT HOCTOBEPHOCTH [IPEJCTABICHHS '€0IOTHIECKOTO CTPOE-
HUA 00BEKT4, BENMUYMHBI 0ANaHCOBBIX, H3BICKAEMBIX M OCTATOYHBIX 3a71acOB
"HedTH, XapakTepa sbipabOoTKH, ONpefefeHus 1006141 HeQTH, NPOBEIEHHbIX ME-
POTIPUATHH Ha NAaHHOM OOBEKTE.

Heobxomumo obpamate ocofoe BHHMaHMe, YTOOBl BCE reosoro-
dHIAIECKHC M POMEIC/IOBEIE XAPAKTEPHCTHKH OTHOCHINCH CTPOrO K pazpada-
ThiBaeMoMYy 0GhekTy. [IpH CJI0KHOM CTPOCHHM OOBCKTA YACTO EOQJIOTHUECKHE
MapaMeTphl XapaKTepyu3yIOT OTAEILHEIE €0 INEMEHThI — 3aIeXH, TUIACTLL, & [TPH
aHantu3e paspaboTku Tpefyercs, 4TOOL! FEOMOrHYECKHE XapaKTEPUCTHKY Heol-
HOPOJAHOCTH OLEHHBANUCL KOMIUIEKCHO N0 BblAEIEHHOMY 00hexTy. [Ipu 3TOM
BAXHO OMpE,IE/TUTE, K KAKOMY HEPAPXUYECKOMY (CTPYKTYPHOMY) YPOBHIO OTHO-
CHTCA aHAIM3UPYeMLIH 00BeKT.

M.J1. Cypryyes oTMeuaeT, YTO 0 CYLIECTBYIOWNM B HACTOALLES BPEMA
criocobaM onpefeseHAs TEXHONOrudYecko 3QEOEKTHBHOCTH, NaXe NpH 10CTO-
BEPHOM NPOMBICIOBOK UHPOPMALIMH, MOXKHO 00€CNeYHTs OAHO3HAYHOCTh OUEH-
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KM pe3yJATATOB MPUMEHEHHs THUIb IPH PEalH3alii WX B [U1ACTE, MOMHOCTERO
BHIP2BOTAHHOM TPaIUNMOHHBIM (6a30BEIM) BUIOM Bo3deHcTRuA [2].

Takoi MOAX0A K OlUEHKe TeXHonorudeckoi s¢dexTuBHocTH MYH 32nHM-
MEET [TUTENLHOE BpeMs ¥ NpodIeMaTHier Npy HAJIOKEHHH Da31MYHbIX BHIOB
MVYH, Hanpumep, pH TIpUMEHEHUH THAPOAHHAMUYECKUX (YIINOTHEHHUE CETKH
CKBAXHH) ¥ QHU3UKO-XHMHYECKHX METOIOB.

Hanee M.JI. Cyoryuer muuter, uto 8 00uleM o0heMe UPOMBILIIEHHBIX
ucneiTannid MYH Ha MecTopoxIneHRsX cTpaHbl QH3IMKO-XuMKueckue MYH xa-
PAaKTEPU3YIOTCA HU3KOH MOTeHunanbHOH 3@dexTHBHOCTbIO. [loaTomy B Gonb-
(LIMHCTBE CIYYaesB MONYYUTh JOCTOBEPHYIO KOIMYECTREHHYIO OLEHKY TEXHOJIO-
ruyeckoi 3QMEeKTHBHOCTA IPAaKTHYECKH HEBO3MOXKHO. Takoe nonoxende oby-
C/IOBJAEHO MHOIHMM [IPHYMHAMM, B YACTHOCTH, OTCYTCTBHEM CTAaOMIBHOR upe-
AbICTOPUH Pa3paboTKU 00BEKTOB MU COMOCTABUMBIX YCIIOBHH CpaBHEHHS, CMe-
HOIl pexxuMoB padoTbl HOHAA CKBAXKUH, PANHUHBLIMH [IPOMBICLOBBIMH MEpO-
IPUATHAMH, HAPYIIEHMAMHA TEXHOJOTHU peaTH3alUM POUeCCOoB, HU3KOH 1OC-
TOBEPHOCTBK) UCTOMHHMKOB [IPOMBICIOBOH MHGOPMALMH, HEAOCTATOYHBIM KOH-
TpOJIeM 3a pa3spaloTKOMH ONBITHEIX YHaCTKOB [2].

Hoctoseprocts onenkn 3deKTHBHOCTH Henbitanus MVH B npomeiciio-
BBIX YCNIOBMAX OCOOEHHO BAXKHA, T.K. OT ITOrO 3ABUCHT BHIOOP TIPHOPHTETHEIX
HarnpasJieHHH pa3BUTHA HedTerazonoOsiBaloed MPOMLIUINEHHOCTH, Pemenne
3TO# NpoGeMbl 3aKMOYaeTC B yNYUIIEHHH IIPONECcca NPOEKTUPOBAHHS H pea-
H3ALMHA NPOMEIC/IOBEIX 3KCHEPHMEHTORB, & TAKXKE B COBEPILIEHCTBOBAHUH METO-
MK OleHKH dpdexTHBHOCTH MYH [2].

BO3MOXHOCTE KCJIHYECTBEHHON OLEHKH (hAKTHIECKOTO TEXHONOIHHYECKO-
ro 2bgexTa oT npumederus MYH 3aBHCHT 0T TOTO, H2 KAKOU CTAINH peainsa-
UMY HAXOUWTCS TPOMBIUNEHHBIH JKcnepuMeHT. [IpONomKHTE IBHOCTE npo-
MBIIILTEHHOTO SKCIEPHUMEHTa Wik 00BOIHEHHOCTE J00BIBAEMON MIPOAYKIIHM MO-
YT paccMaTpPHBATBCA KaK (PAaKTOpPb, XapPaKTEPH3YIOIIME CTANUI0 PEANM3ALMH,
TONBKO B COBOKYNHOCTH C NPYTHMH [OKa3aTensiMy pa3paGoTkY, Tak Kak [IH-
TEABHOCTE NO/IHOTO MePUOAA HCTBITAHHS ONPENENeTCs THAPOAMHAMHYECKUMH
YCIOBUAMH IINACTA, a 0OBONHEHHOCTD HPOOYKLHUH MOXET 3aBUCETL OT CTAAMM
JABOJHEHHA OOBEXTA HCUBITAHAS K Hauaty [PUMEHEHMs MeTona. Bosbmas
4acTh IPOMBILICHHBIX HCTILITAHKI BCNECTBHE paHHeH CTAMM Peanu3alliy He
MTONyHUna OKOHHATEIbHOH OUEHKY TEXHONOTHHECKOH 3ddekTusHoCTH [2].

OcpoBubaie_DYKOBOAAUIME JOKYMEHThI (10 OLEHKE TeXHOMOrM4ecko# -
(beKTHBHOCTH HcibLITaHHs MYH OCHOBBIBAIOTCH HA NIPUMEHEHHH JKCTPAIONs-
UHOHHBIX METULMK IPOrHO3a Ha OCHOBE KPHUBLIX BhITECHEHWS. B HacTosiuee
BpEMS CYMIECTBYET CBbillle 30 METOAMK NOCTPOEHUS KPUBBIX BHITECHEHUs. Kak
[[PABHIO, 3KCTPAMOALMOHHBIE METOMMKE [IPOIHO33 HEQTEOTAAYH HCITOABIYOT-
¢ KOMILIEXCHO, onpedesnseTcs >QGEKT 110 6-7 MeToonKaM, 3aTem BEIGUPATCS
TpH Haubonee BNH3KMX KPUBBIX, & PE3YNbTaTh OCPEIHAIOTCA.

[orpewtocTs ousHku 3ddexta 32BUCHT KaK OT TOH CTaAMK, Ha KOTOpOWH
T[IPOBOOKTCH (IPOTHO3, TaK ¥ OT CIOKHOCTH CTPOEHUsS aHATM3UpYeMbiX OOBEK-
TOB.
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Ananu3, nposenednsii M.A. TokapesbiM ¥ B.JI. MyxameTWMHBIM Ha
[IpUMepe JEBOHCKHUX 3aiexell balukupuu, OTHOCALMXCS K NepBo# rpynne obnh-
€KTOB, H MECTOPOXIEHMI TEPPUreHHOM TOMIA HIKHEro kapbona (TTHK), ot-
HOCAIIMXCS KO BTOPOli rpymnne o0beKTOR H HaXOMAIIMXCA HA (O3JHEH CTAAuH
pa3paGOTKHM, (IO3BOJMMN  OUEHWTh TOYHOCTE  OCHOBHBIX  [TPOMBICIOBO-
CTATUCTUHMECKAX METOIOB, IPHMEHAEMbIX IPH NPOTHO3€ HeTEOTAAYH.

Jns pacyera ucnonezosanum metoast A.B. Komsitosa, C.H. Hazaposa,
W.I'". Mepmsxosa, AM. [Tupsepasna, I".T. Mosumeiry, [".C. Kambaposa. Tlo secem
METO4AaM [IPOFHO3UPOBAIH TCKYILUYIO M KOHEYHYIO HedTeoTHady Ha pasli4HOH
cTaguy pa3paboOTKH M PACCHUTHIBANK CPENHME OTKIIOHEHHA NMPOTHO3HAIX 3HaYe-
HHi 0T GakTHdeckux. B Tabn. 1.6 npexcTaBnensi pe3ynbTaTsl CpeqHed norpeul-
HOCTH Mporuo3a HedTeoTnadn pazmuuHeiMu Metogamu ¢ 30, 40, 50, 60, 70, 80
%-Ho# 06BOAHEHHOCTH Mpogykuuu Ha 40, 30, 60, 70, 80, 98 %-Hyro o6BOAHEH-
HOCTh [4].

Tabnuna 1.6

Cpennsas OTHOCHTENbHas [OTPEWIHOCT: OTKIOHeHWd (%) MPOTrHO3HOIO
K03 pUUHeHTa HCIONB3OBAHMS 3aIACOB OT (AKTHYECKOro MpH pasfIHYHOA
00BOJHEHHOCTH [TPOAYKLUMH Pa3NHIHBIMHA METOaMH

| Me- [TporHo3 ¢ odBomIcHAOCTH, Yo
i 40 : 50 i 60 i 0

80

| ron 30 {
i {IporHoa Ha ofi

L=y

™. %
40 130 ;60 | 70 | 80 198 | 50 [60 [ 70 [ 80 [ 98 [ 60 [ 70 [ 80 | 98 [ 70 [ 80 [ 98 | 80 [ 98 |

98
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Kak BuIHO 13 Tabn. |.6, HanMeHpWeN Ol PEIHOCTLIO TPOrHo3a TexyIed
¥ KOHeYHO# HedTeoTAayd M0 AEBOHCKAM MECTOPOXKICHHAM (PAKTMHECKH HA
BCEX cTamiax npeodnanaer Meroq Hazaposa. OTHOcHTeNBHAas MOrpeuiHOCTh
Mpor{o3a Texyuei HedTeoTaauy He npessiulaeT 2-3 % M TONBKO B OJHOM Cily-
qae pocturaer 5 %. [Ipu nporrose koHeuHoH HedhTEOTHA4H 3TOT METOL TAKXKE
A2eT HAMMEHBUIYIO MOrpPeIlHOCTE OTHOCUTENBHO IPYTMX METOJA0B, KoTopas He

npessimaer 10 %, a ¢ pocToM 06BOZHEHHOCTH CHIDKaeTes a0 5-6 %o. Onnako ¢
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ob6BonHeHHOCcTH 70 %MeTox [lepmskona gaeT Gonee TOUHBIE 3HAUESHHS, YeM Me-
ton Hazaposa. [Ipn 3tom norpewHocTs He npessimiaeT 4 %. OcransHele METO-
ARl HIUb Ha OTHENBHLIX CTANUAX PaspabOTKH MMEIOT HeOONblUMe NOrpetIHo-
CTH, MO3TOMY, Hapsgy ¢ merofamu Hazaposa u [Tepmsaxosa, vcrmemso MoxHO
UCIONB30BATE METObL:

lupsepasna — npu nporsoae ¢ 30 1o 80 % 06BOAHEHHOCTH [IOrpelIHoCcTh
meHee 4 Y,

KamGaposa, [TupeepasHa - npu mpornoze ¢ 5O 10 80 % 00BOAREHHOCTH
HOI'PEWIHOCTL He npessilnaeT 4 %

Konsttosa, [Tuprepasna, KamGaposa, [lepmskosa ~ apu nporuose ¢ 60
710 80 % 06BOOHEHHOCTH NOTPENIHOCTE 4 % H MeHee:

BCE METONLI A4lOT NOTPeHOCTS 4 % npu npordose ¢ 70 mo 80 Y% obsoa-
HEHHOCTH; .

MoBmbiIM - 1ipy nporiose ¢ 80 10 98 % o6BOAHEHHOCTH HOrPeIHOCTE 3
Y.

Kak noxaseiBaer ananns Tabn. |.6, 1OrpeLHOCTS OLEHKHU HedTeoTaauw
710 2-i Ipynne ofbeKTOB, XapaKTEPU3YIOLIEHCS BRICOKOH HEOTHOPOJHOCTBIO U
3BICOKOBA3KOA HEQTHIO, 3HAUMTEIILHO BhIILE HA TOH XKe CTANUH pa3spadoTKH, 4TO
M 1o [-# rpyune, npeacTaBieHHOR GoNee VAHOPOIHBIMU OGHEKTAMU C MaTON
BA3KOCThIO HEQTH.

UpusegeHHble tannbie B radl. 1.6 CBHIETENLCTBYIOT O TOM, YTO IIPY UC-
HOML30BARKH SKCTPALIOAUIUOHHBIX METONOB NOMPEIHOCTb OLEHKH HAKAILTHBA-
©TCS C POCTOM MTPOMENYTKA IKCTPATIONALHH.

IIposeaenne kpymHOMacIITabHEIX SKCNEPHMENTOR [IPelNoNaraio Hamu-
“HC OMBITHBIX H KOHTPONBHBIX yuacTkoB. [Ipu NaHHOM NOAXOMe CyluecTBORATH
HEKOTOpPbIE TPY,IHOCTH OUEHKY YCTIEMIHOCTH.

Bo-UepBLIX. IpH CPABHEHHHA ONIBITHBIX U KOHTPONBHEIX Y4aCTKOB 5a30Bas
I NOTCHUMANBHAN HeTEOTARYA ITHX YUACTKOB pasiMyHad, BCIEICTBHE He-
BO3MOXHOCTH TIOJHOH HX HMAEHTHDHKALIMH,

Bo-sropeix, cpasuense medreorsaus no OMBITHOMY M KOHTPO.UBHOMY
YHaCTKaM HPOUCXOIUT BCE-TakH MO PAKTHYECKOH HEMTEOTAAYN, 4 HE 110 (OTeH-
UHATBHOM 3THX YHACTKOR. »

[Ipumenenne ACIIM 2 3nauuTenpHON Mepe N03BoNAET M3Gexars ITUX
HCIOCTATKOB i MONYYHTL MOTEHUMATBHYIO HEDTEOTHAYY (10 OlTBITHOMY y4acTKy
34 Bech nepHod paspaborku. AI'TIM coctosT u3 CEPHM YpaBHEHMH, TO3BOJIAIO-
HIMX TPOrHO3HPOBATE HEMTEOTAAYY HA (QHKCHPOBAHHBIE MOMEHTBI BpEMEHH,
470 TIO3BONAET CPaBHUBATH DAKTHUECKYH) U MOTEHUHANBHYHK) He(TEOTHAYY H
BLIABIATS 3OGEKTUBHOCTE npuMeHeHHst MYH 3a 10BOJIBHO KOPOTKHH npome-
KYTOK BPEMEHH,

Benencraue rtoro, uto AITIM cocrasimorea wig POICTBEHHBIX PYIN
OOBEKTOB. XAPAKTEPH3VIOWMXCH COBCTBEHHON AHHAMHKO TEXHONOIUYECKUX
nNoKa3aTeneH pa3paboTky, CHIKAETCS MOTPEIHOCTD B OUEHKe HeTeOTaauH.,
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[TpOMSICITOBRIH aHANM3 [IOKAIBIBAET, YTO MPH NPaBATBHOM nogdope Mo-
Je1ell K COOTBETCTBYIOUIMM YCIIOBHSM y4acTKa 4yBCTBUTEIbLHOCTE ATTIM
sdpdexty MYH 6nuska k | % mpupocta HeQTeoTaaun.

CrieqyeT OTMETHTH, 4To co3fanne AITIM 1ns rpyni poACTBEHHBIX 00B-
CKTOB SBISETCH 1OCTATOYHO TPYIAOEMKOM W IOBEMHPHOH palOTOH. HE AOmyC-
KalOLLel MCTIONB30BAHUS MCXOTHOIO MaTepruana, OpeIe/eHHOr0 CO SHATUTENb-
HbIMH [OCPENTHOCTAMM U [0 PasiU4YHBIM METOUKaM, 49TO TpedyeT 3HAYHTE 5=
HbIX CPEACTB W CHIL

Ouennpas obuiee COCTOSHHE BONPOCA (10 HANEKHOCTH METONOB OLEHKH
MVH. MOXHO OTMETHTb, 4TO B 3TOM HAfIPABJIEHUH MPOJODKAOT padoTaTs Pl
Hay4HBIX IKOJ, AMEIOTCH 3HAYMTENBHBIE YCTIEXW B METOMMYECKOM oGecnieye-
HHY 1 MOXHO OLEHMTh dppeKTuBHOCTs TpHMenenus MYH jrpakTniecku Ha
mo6oii cTagnuy PaspaboTKH € BEICOKOH HaQeXHOCTRIO.
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2. TMIPOJHMHAMUWYECKHE METO/Ibl YBEJTMYEHUSA
HEOTEOTIAYM

{Ipu peauusauwn npaxtuuecku Bcex MYH Ha nepsoM 3rame, Tak HIH
MHatC, ONTUMM3MPYIOTCA MIAPOIMHAMKYECKHE YCIOBUS pa3paboTKyU, OCHOBHEI-
MA HX KOTOPGLIX ABAAKOTCS MIOTHOCTH CETKH CKBRXKHH U CHCTEMA 3aBONHEHHA.
BaxHeHIHM 3MEMEHTOM CHCTEMBI paspaboTky ABAAETCA TNOTHOCTb CETKH
CKBQKHH Y €€ ONTHMH3AIIHA.

[IpumeHere bicokoTexHONOrHYIHEIX MYH, TakHX xak TENNOBLIE, PU3K-
KO-XHMU9ECKHE, He OYIeT 3PHEKTHBHBIM, eCiin He GbIIa NpOBeIeHa OMTHMI3A-
LM MTTOTHOCTH CETKM CKBAXUH.

HecmoTps Ha To, 4TO onTHMHsanUel MIOTHOCTH CETKH CKBAXKHHE 3aHUMa-

eTCa QONLIIOE KOIMYECTBO HAYYHBIX [PYIIN, JTOT BOMIPOC YACTO CTAHOBMTCS
AHCKYCCHOHHBIM,

PaccmaTpupast Metonnueckue MoIxonbl K MIOTHOCTH CETKH CKBaXWH, Ha
Halll B3IMAA, HE COBCEM KODPEKTHO KNIACCHUQUIIMPOBATH CETKH KAk pejKue,
naorHble. K 3ToMy BONpocy gyudllie DOAXOOUTS ¢ TOYKH 3PEHHS ONTHMAaNbHOCTH
cerkn CKkBaXuH. ONTUM4IbHAS WIOTHOCTH CETKH — HTO TAKas IIIOTHOCTD, TPH
KOTOPO# HAO/FONAETCH MAKCHMATBHAS IMAPOIHHAMUYCCKAS CBASE [10 OOBEKTY
pa3padoTKy.

Tlpu paspaboTke TyfimasuHcxoro HE(THHOIO MECTOPOXKAEHHS BUEPBbIE B
N0HOR Mepe OblNa yYTeHd TEOPHA YAPYTOrO pexuma, paspadorarnasn opodec-
copom B.H. Hlenxauessim. Ee npumenenme, OLHOBDEMEHHO C JETANLHbIM U3y~
HCHMEM [COTOMHHECKOre CTPOCHUS 3aleXH, MpoBeedHuM M.A. JKIaHORKIM,
B.A. Homunxum, T.M. 3onoesmim. M.T. IlepMAKOBBIM ¥ Ap., MTO3BONHIO onpe-
ACIATE OUTHMANBHYIO 1IDOEKTHYH) CETKY CKBXHH TyHMAa3HHCKOrO, a 3areM U
OKpy®awmux mecTopoxaerui: Cepadmmosckoro, [lkanosckoro, KoncTanTy-
HOBCKOro, banauHcKoro.

(IH4KO UPH Deanu3aumMm 31UX TDOEKTOB, B CHAY PA3THYHLIX IPAYMH, Ha-
011002 TCH JIOCTATOYHO WIMPOKas Bapyanus MIOTHOCTH CETKA CKBAXKUH.

HanBonee warimano onrumansable ceTkn ckBaxun Ty#masunckoro Mme-
CTOPOKACHUS fIPOABNAIOTCA [PM COMOCTABIEHHH MOKa2aTenci pazpaboTkn ¢
NIOKA3aTENAMY MECTOPOXKICHNHA, pa30yPEHHBIX 1A LIOPSAOK GOMee NIOTHOM ceT-
Ko#, dem Tylimasunckoe (Tadm. 2.1).

AHAH3 MHOTHX ONYGIHKOBAHHBIX paboT 10 BONPOCY BAMAHHUA [110THO-
CTH CETKH CKBAXHUH Ha HeQTeOTAavy [OKa3LlBACT, YTO OTBET HAa 3TOT 30Mpoc B
3HAYHTCIBHOA Mepe 3ABHCHT OT [CONOro-(H3HYECKUX YCI0BUA pa3spaboTku
KOHKDETHOH 3alIeXH.

IlprymHoil JaHBOTO Maxta sBigeTCs clenyruee.

TMockonbky no reonorudeckomy CTPOCHULY 3ANEKH HMMEIOT DasiMubbie
[1apaMeTpbi 1 CTENEHDb TeO/I0THHECKOR HEeOHOPOAHOCTH, TO 1IDH OfHOH ¥ To#
K€ DACHETHOH MNOTHOCTU CETKM CKBAXMH reofOorHYecKUe 3anacel, IPUXOAS-
IHECA HA CKBAXKUHY, M YCIOBUS U3BAEHEeHnA HedTy SynmyT pasunle. s Gonee
PEANBLHOTO OTPAKEHUS BAMAHUA (IIOTHOCTH CETKH CKBAXHKH Ha [0KA3aTENH pas-



pab6otku M.A. Tokapepsim Gbifla MpeLIONKEHa U anmpobnposaHa METONHKA pac-
yera BIMAHMA OOBEMHEBIX 3allacoB, MPUXOAANUIMXCA Ha CKBAXKHMHY, H2 TEKYLIYO

HedreoTRayy.
Tabnuua 2.1

OcHOBHEE 0OKa3aTeny pa3paboTKu KaparaH-1OKpaKcKuX 3anexed Heve-
Ho-MHryueTun i 1e80HCKHX sanexed bamkupuy

1’ OBnext paspa- | MToxa3zareny pa3paboTku npu OOBO,_LHCHHOC['H }

‘ Sotxi Kneozn| Tapamerp POy KLKH. ¥ ‘

| 10 25 | 50 75 95 i 98 1995

} O6ext (7 Mnact [ KHO, 0,189 ! 03 ‘1'0,409 0452 | 0.56 | 0,61 ; 0,64

| (Tyjmasunckoe ) 1.5 l BH®p 0,045 | 0,1 10240 | 0,400 | 1.50° 2.80" | 5.10°

: | rajcks | 65 st | 36 35 32 32 :

| Ofext 108 | KHO, 0253 ] 0301 | 043 | 046 | 054 | 057 | 0.593

! XX qmact aparaH- 2.1 BH® 0,06 | 008 ; 022 | 0404 | 13 | 2,14 | 346

1 {OKPAKCKHX anexeH S, ra/cks 19,1 97 1 7 6 4 | 28 2,57

1™ O6wexr 7 Miact A, KHO, 021 10295 0401 0436 | 0.50° | 0,55 | 0.38"

1 (KoWCTAHTHHOBCKOE) | 2.3 BHOD 0,035 | 0,115 | 0,202 | 0.416 | 092° 1,75 | 42"

S, ra/cks 45 14 28 | 23 22 21, 2

%—_omemoo KHO, 011 0,139 | 021 | 032 [ 04 | 046 | 0,48 |

| XXI nnact waparas- | 3,8 BH® 0,04 | 0,075 | 032 | 048 | 1.9 | 435 | 5323
) [ 40KPaAKCKHX 1anexed i S.ra/cks : 14,4 7.5 | 6 4.8 45 ‘ 245 ‘i 2,42

[Tpymeyanue: *[IporHo3HEE 3HA4EHAS TEKYInero kosddunueHTa Herbreo THAYH
(KHO;) 1t BU®. nonyuenHnie CTATHCTHRECKUMH METOSIaMA 110 98 Yo-HOH 0OBOHEHHOCTH

HPOAYKUHH.
** |{porrosgsie 3HaveHus KHO: n BH®, nomyuenHpic 10 aHANOTHH ¢ [I0KA3aTC/IMH

jaiiexed Yeqeno-MAryineTHu.

Ha apumepe maacta [I) CepadhUMOBCKOro MECTOPOXAEHHS OBLIO MOKasa-
HO. 4TO MNpenejdbHblC OATAHCOBLbIC OOBEMHbIE 3anackl coctaBnsmoT 300-350
Thic.T. [IPEBBIIEHHE 3TOT0 IHAYEHHS IPHBONMT K GE3yCIOBHEIM HOTEPIM Hed-
TH.

Janee ObIIO W3YHEHO PacTpeleleHNE OOBEMHBIX 3a1AaCOB H MX BIMSIHUE
H4 IOJHOTY BbIPABOTKA JEBOHCKHX 3anexed 10 700-M CKBaXHMHAM I1aCTOB pif
(o6vexT 10 paspadotkh) u (00’!)61('1' 14 paspabotkn) (puc.2.1).

Anamys rpadukos (puc 2.1 } DOKA3BIBAET, 4TO NO BCEM IKCIUTYaTaLHOH-
HBIM PAAAM H BOLOHE(TAHAIM 30HAM, 8 TAKXKE [10 BCEM HCCIENYEMBIM 3ANIEHKaM
4ETKO MPOCICKUBAETCS TEHNEHIMA JHA4HTE/IBHOTO CHIEKEHUs TEKYLLUeH HedTe-
OTAaYM M YBEIWYeHHs. OOBOMHEHHOCTH MO CKBXKUHAM, I'€0/IOMMUECKHC 3aM1achl
110 KOTOpBIM [1peBhlatoT 300-350 Teic.T. DTO 1ONTBEPKIAETCS AHATOTMYHOH
3aBUCUMOCTRIO /14 3a/eXeil TeppUIeHHOro jIeBoHa.

(606 IEHHBIE 3aBHCAMOCTH BILMAHNA O0BLEMHBIX 38114COB, IPUXOAAUINXCS
Ha CKBaXUHY, Ha TEKYIY0 HehTeoTAauY, MOCTPOEHHbIE A 3anexed TTHK
{BTOpas rpynna o6beKTOB) H TEPPUTEHHOrO JIEBOHA (1IepBas Tpynna 00BEKTOB),
HOKa3BIBAKOT, YTO TpE/leIbHble OOBEMHBIE 3aITachl 1A 0OBEKTOB [IEPBOH Ipyn-
[b1 BBILIE, %€M And 06BHeKTOB BTOPOH (pHc. 2.2). DTH 3aBHCHMOCTH No popme
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Puc. 2.1, 3apucumocts texyueit HedTeoT1aMM OT 3amaca. UpUXOAAINErocs Ha QJIHY CKBaXUHY (110
obrextam 1,10, 14 nepsoit TPYIILIbI )

4 - TEPBBIE SKCMNYATAUKOHHBIE PENLL G - BTOPHIE IKCIITYalaUMOHHbIE pALbL B - BHYTpEHHHE
KCTTYATAUHOHHBIE PALLI I - CKBaXAItbl BOAOHEMTARBIX 30H: 1 - 8 LEAOM (10 sanexu; | - kpusas
BRIPAGOTKA 3amacoB medry; 2 - KDHBas OOBOMHEHHOCTH HPOAYKUMH, 5- YHCIO QHAITHIAPYCMBIX

CKBAOKHH
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Puc. 2.2. OB6o0weHHas 3aBUCUMOCTh I 4 B 100 1Icpeo#t u 8TOpO#A rpynnam

0OBEKTOB OT 3anacos, HPUXOAAUIHXCS 3a OHY CKBAXHHY!

1.2 - 06BOAHEHHOCTE NPONYKLUHH COOTBETCTBEHHO I10 BTOPOH U NEpBOH rpynnam

00BEKTOB;

3. 4 - rekymas HedTeoTAawa COOTBETCTBEHHO MO MEepROi ¥ BTOPOH rpyrmam

00BEKTOB.



HEEHTHYHB! 1UIA 06enx rpynn 3aiexeit U OTIHYAIOTCS TOIBKO aOCOMOTHBIMH
3HAYEHUSMH.

Texymas HepTeoTAaYa 10 0GBEKTaM BTOPOM IPYTISI 3HAYHTENLHO HHXe,
1eM 110 ofbexTaM neppof, HecMOTPA Ha Golee BBHICOKYI0 06BOIHEHHOCTS CKBa-
KHH.

AHAUIH3APYEMBIE JaNekH 00eHX rPYIN OTAMYAIOTCA HO MeOIIOIHYECKOH
HEOIHOPOLHOCTH, [0 PHIHKO-XHMUYECKHM CBONUCTBAM He(GTH. Bs3kocTs ge-
BOHCKHX HedTel B cpennem 2 Mlla-c, a mo TTHK — 20 mITa-c.

Eci o6kemuble zanacst, IPUXOAAIMECs HA CKBAXKHHY, IPEBBIUAIOT Ipe-
A€NbHbIC, TO CHUXAETCH He(i)T(:‘OTl!a'—l'd H vBEIWYHUBACTCA OﬁBO,HHeHHOCTb apo-
AYKUHH MO JH00RIM IPYIHaM CKBRXHH, HE3ABHCUMO OT TOTO, HAXONATCA Td OHU
HO BHEMHMX, BHYTPEHHUX pAllax UM B BOJAOHedTAHOU 30He. MakcumanbhHas
TeKyilas HeMTeoTIa4a 110 IEBOHCKHM 3allekaM HaOIIOOaeTCs 10 CKBANCUHEAM C
2anacamid 20 200 thic.T (puc. 2.2). Mcxoma U3 3THX BEAWYUH M 3HAS cpegHue
TH4YEHUS PACHETHBIX KOSDOUUHMEHTOB /71 TEBOHCKMX 3aleXeil, MOXHO pac-
CUMTATE MPEASNbHYIO MIIOTHOCTE CETKM CKBAXMH, MPH KoTopoil HedrTeotaaua
{iyJeT MaKCHMaTbHOH.

B Taba. 2.2 npuBeneHbl paccYMTaMHEIE [UIOTHOCTH CETKH A oemx
IPYTN OOBEKTOB NPH PATINYHON TONIIMHE NAACTA IS PEAETbHBIX 05 bEMHBIX
JAMACOB HAa CKBAXUHY TIPH MAKCHMANLHOR TeKywei nedreotnave. Uz tabn. 2.2
BUIHO, 4TO ODBIMHO HIOTHOCTR CETKH CKBAXKHH 3aHIKEHa B 30HAX YBETHYEHHOI
TOMUMHEL 1I2cTa. [ls 1eBOHCKHX 3aNMekeil BAlUKMpUM 3To XapakTepHo s
SHYTPEHHHX DANIOB CKBAXMH, 1O KOTODPBIM TeKyUlas HedTeoraada pesko
YMEHEBIIAETCS ¢ POCTOM 3aMACOB, PHXOAANIMXCA Ha CKBAKUHY.

Tadnuna 2
PacueTHas IiTOTHOCTS CETKH CKBAXHH ¢ yIeToM IpeleTbHBIX
5 OHTHM’dﬂLHLIX 3aI1COB, IPUXONAUIMXCA HA CKBKUHY

PacyeTHas NIOTHOCTE CETKHM CKBAXUH. [A/CXB

r
‘ ‘
f Ofnext ] [Tpu mpesembutix aGbeMib tamacax | TIpH ONTHMATLABIX OOECMHRE sanacax|
| (A CKBUKHHY M TOMUMHE 07aCTa, M| HA CKBAXWHY M TONIUMEE M1acTa, v |
; [ 3 15 2 ; 8 15 1 20 T
| *rpynma P - 28 o154 0 1S 14 i 77 0 68
. 2rpyrina IS g 83 13 | 686 5 ‘j

I'vpu apyc . 14 7 5.2 | 9 : 6 | 4 :

[pumeuanne: Typa. pyc — [ypHEHCKHE apyc

Ulvpokas anpoSauus Ha npumepe oxoso 2000 IKCIAYATALLHORHEIY, CKBa-
Kith npentoxennof M.A. TokapeBbIM METOLHKY OLUESHKH BAHSHUA 3¢THYHHL U
pacripejesiedua O0BEMHBIX - 3dacoB Ha TEKYINYIO HL(i) reoriaa4vy nokasand. H4ro ¢
YBEJIMUCHHEM OO"b«.MHle 3anacos. MNpPUXOUASILHXCS Ha CKBAXKHHY, donee HUpe-
ACTbHEIX HADOJAETCH 11aIeHHE TeKylled HeQTeOTAaYH HEIABHCHMO OT nacio-
TOXCHURA CKBAMHHBI HA 3A€XM. AHATOTHYHBIE BbIBOMBL, ¢ YCHOMBIOBAHHEM
AaHHOTO METOAMYECKOro noaxoda, oeitu nomydens: B.11 MyxamerumupiM o
KapGoHaTHBIM 3aj1exam [7].



3aBHCHMOCTH TeKyulel HedTeoTnaYH OT 0OBEMHBIX 34N1acOB (10 NIEPREIM U
BTOPBIM [PYITIaM NOAOOHK H OTJIHYAIOTCH TONLKO A6COMOTHHIMH 3HaYeHHAMM.

AHanu3 BIUAHHA 00BEMHBIX 32I1aCOB Ha TeKyIUYK HeTeoTaady Iokasan,
4TO NpefenbHbIE 3aMackl 10 MepBoit rpyimne coctaBaaoT 300-350 rteic.T/cKB.,
no BTopoii — 200-250 ThIC.T/CKB.; ONTHMANLHEIE 3a1aChl COOTBETCTBEHHO PABIHEBI
200-250 Thtc.t/ckB. 1 150-100 Thic.T/ckB. C pOCTOM reonoru4eckoil HEoAHO-
POAHOCTH ¥ BS3KOCTH HEITH ONTHMAllbHbIE OOBEMHBIE 34AMAChH, TPHXOAALIHECS
Ha CKBaXHHY, CHUXKAIOTCH.

2.1. Quenixa pe3ynbTaToB BaBIHACKOrO 3KCTIEPUMEHTA 10 DA3PSCHHIO
CETKH CKBAXHH

Koneynsiid KoadPuuueHT  HedTeoTnayM  ABAAETCS  TEXHUKO-
JKOHOMHYECKHM MOKa3aTeqeM pa3zpaborku. [Ipy nposemeHHH TeXHUKO-
TEXHONOTUYECKUX MEPOIPUATHIA, HAMPABNEHKbIX Ha MOBbILEHHE HedTeoTAadH
¥ ONTHMM3AIMIO CHCTEMBl Pa3padOTKH, MOT'YT IPOSBIATRCS f[Ba COBEPIUEHHO
Pa3ubIX MOAXONA.

Ha 00%eKTax co 3Ha4UTEIbHOH TeONOruYecKol HEOTHOPOAHOCTEHIO, IIPH
HATHYHH [TUH3, TYTTMKOBBIX 30H YIINMOTHEHWE CETKH CKBa)XKWH ITO3BOJIACT BOBIEYD
OCHOBHBIE 00BeMBbI 00bEKTAa B aKTHBHYIO paspabotky. [Ipu 3TOM gocTtHraetcs
ONTHMM3ALKA TToKazarteaed pa3paboTKy NPH MAKCHMAIBHOM (TTOTEHIHATLHOM)
KOHEYHOM KO3(dhruHeHTe HeTeoTaAa H.

JAns o6BbeKTOB ¢ XOpoWeHd 'MAPOJMHAMHUYECKOH CBA3bIO, Malloil HEOAHO-
POAHOCTBHO, BLICOKOH IIPOHHLIAEMOCTBIO KONIEKTOPA H HH3KOH BA3KOCTRIO Hed-
T MOXKET OCYIIECTBNATECS IPOTHBOMOMNOKHBIA TOXX0A, CBA3aHHEIR ¢ pa3bypu-
BaHYEM TIO pa3psDKEHHBIM ceTkaM. JJOCTHIHYTOE CHIDKeHWE KalmHTalbHBIX H
3KCIUTYaTAI[MOHHEX 3aTpaT TAKKE MO3BONSAET ONTHMHU3IMPOBATH BEIHYHHY KO-
11eYHOR HedTeoTaauH.

Kak otmeuaet JLIT. ['yxHoBekuit (1973 r.), no 1936 r. paspaboTka Hed-
TAHBIX Mer:'ropoxneﬂnﬁ OCYIUCCTBIANIACE ceTKoM JKCONYATAIIMOHHBIX CKBaXHH
mioTHocThiO 10 10 ra/cks. [Tocne 1950 r. nNOTHOCTEL CETKU CKBaXXWH MO OCHOB-
HBIM MECTOPOXXAEHUAM cocTasistna 20 ra/ckB ¢ BbIIIE.

Bonee penxue cerku (20-25 ra/cks) ObUTM BRepBhle MPUMEHEHBI HA [H-
ranutckoM TyHMa3sMHCKOM MECTOpPOXAeHHH. Pa3zpadoTka Benach IpH 3aKOHTYp-
HOM, a 3aTEM W BHYTPHKOHTYPHOM 3aBogueHuu. [Ipu skcrutyatauun Habmomna-
JIOCh XOpoLUee TMIPONMHAMHYECKOE B3AUMONEHCTRIE CKBAXKHH.

Bmxaitiiee k TyHMa3HHCKOMY KpYHHOe MecTopokiaeHue Tatapum -~
baBnHHCKOE 4BIAETCA THIIHYHBIM HHBT@OPMGHH}:[M, C MnacToBO-CBOIOBLIMH
satexamu HedTH, paspafoTka KOTOpOro Hblna HayaTa no NPUHUKNY |yAMasuH-
CKOTO.

JieOHTBI nepBbix 0MPOGOBaHHBIX IKCILTYATAUHOHHBIX CKBAXHH COCTABIA-
au ot 100 no 500 T/cyT npu nmepenanax aaenenus 0,1 — 0,2 Mna.

MpoexT pazpaboTku 10 OTNOXKEHHIM NauruAckoro ropuzonTa JI barins-
CKOro MeCTOpOXxJeHNa Obl1 cocTaBneH B 1949 r. B npenenax MecTOpOXKIeHMA
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BBUICTAIOTCA IMECTb CAMOCTOATENBHEIX 3anexedt HedTH. OcHOBHAA 3a1eXb Has-
THHCKOrO MECTOPOXACHHS XapaKTepU3YeTCs XOPOIMMH KOJIEKTOPCKHUMH
CBOACTBamH ( NMpoHuuaemocth - 0.6 MKMZ, mopucTocTh - 21,3 %, HedTeHacs-
HICHHAs TOILUHHA - 8 M), HUSKOH CTENeHBIO IIPEPBIBUCTOCTH (KO3MGUIHEHT He-
OJIHOPOJHOCTH pased ), HaCBIIEHHOCTHIO MaNOBA3KOR Hedreio - 2,8 miTa-c.
ITpoekTHBIH KOIDQULHEHT H3BTedeHUs HeDTH - 0.606, IpH U3BNEKAEMBIX 3ama-
cax 67945 teic.T [8].

Habmoaenue 3a skcnimyaranueil CkBaxHH 110 mnacty /Il Basiumuckoro
MECTOPOXASHHS MO3BOIMNIO PYIIE MOCKOBCKMX YHEHBIX (10 PYKOBOACTBOM
A1 KpbiioBa npennoxurs cylecTBEHHOE paspsKEHHE CeTKH CKBAXKHH C CO-
“PaHCHHEM (DOCKTHOH 100BIYM W3 CKBAXHH 1P BOIMOKHON NOTepe 8 KO-
(hutente Hedireornaun 0,5 nyHkTa.

beuro nposeneno xayumoe oGocHoBaHue 3TOro Monoxeuus u B (958
CBII HAYAT UIMPOKOMACLTAGHBIN TPOMBIIIICHHBIA JKCTIEPHMEHT O pazpsxe-
HUIO CETKM CKBAXHMH. YOelbHAs MNOTHOCTh CETKM HA OIHY NOCIBAIONIYIO
CKBKHHY C Ha4aloM SKCIIEPHMEHTa YBENHYHIACh ¢ 24 10 48 ra/cks.

Peayabtatsi 1010 skcnepumenTa B camoe Smukaitiuee Bpems ORUTH 1i0-
JIOXEHBI B OCHOBY COCTAB/CHHS POEKTOB [0 HOBBIM HEQTAHBIM MECTOPOXKIE-
HHAM, TaKHM KaK Apianckoe, OpbeGallieBckoe, 4 3aTeM U NpH pasBypHBaHHu
KDYNHBIX CUOHPCKHX MECTOPOMKISHHH,

Citetyet 3ameTnTs, yto riact A1 Bapaumckoro HEQTIHOTO MECTOPOXKIAE-
HUs 1O CPARHEHUIO CO BCEMM KPYMHBIMU U CPEAHMMU HeBOHCKHMM O00bSKTAMHU
Boaro-Vpana seasercs campmm OZHOPOAHLIM, COAEPXAIUMM MANOBAIKYIO
He(Th.

38 XO/OM TPOMBILIEHHOTO OKCIEPUMEHTA CAemina [pynna yueHbIX
TatHWITHredTs 11og pykoseactsom C.A. CyntanoBa. OHH OTMEHAIOT, YTO 10
Ha4ada IPOMBILIACHHOTO KCIIEPHMEHTA U3 OCHOBHOM 3a/1eXH OblI0 T06LITO |5
%0 HadalbHBIX M3BNEKAEMBIX 3allaCOB HE(TH. Texywas 0o6BOAHERHOCTD AOCTHT -
da 4,8 %, a cymmapnas — 3.3 %. [Mepen wavaom akcniepuMedTa maact JII ake-
furyaraposancst 189 cxpaxuraMy, QOHTAHHEIM criocodom — 77 Y% CKBaXXHH, Me-
PHOOHYECKH (OHTaHOM — 5% W MEXaHHW3HUPOBAHHBIM CrlocoboM —18 %. Jlebur
POHTAHHBIX CKBXHH M3MeHscst oT 30 10 150 M/CyT U B CpeaHEM COCTaB/IAN
60 T/cyr. Beero Gsito octanorneno 77 106slBaroninx CKBa¥HH (0K010 45%
$onna) ¢ obiueit 106bMel oxono 5000 T/cyT. Bonee 40 cKBaXuH, pacnonoxeH-
HBIX 8 OCHOBHOM B BOJOHEMTAHOM 30HE, & TaKKe MATONEOHTHBIE CKBAKHIL] pa-
GoTanu 6e3 u3mMeHenHs peXHMOB IKCTITYyaTalH .

Jnst A3yHenus HenocpeacTBEeHHOro BAMAHHA OCTAHOBKH CKBaXKHH Ha CO-
CTofEMe Pa3paboTku miacta J] npoananusupyem Sonee deTanbHo IpoLece
JKITYATAUUA 3AEKH [IEPBEi€ 4-5 1eT IKCIEpUMEHTA.

Mocne nepepacnpesenenus 0T00pa NOAYBASIOMIES THEIO CKBAKUE CTANO
JKCOyaTHposatees ¢ 1ebutom 100 — 150 T/cyt, a no 10 cxBaxuHam cpenHecy-
TO4HBIA 0TOOp HeTH coctasun 200-250 T. Takum obpazoM, cyTouuniil gebut
CKB2XXMH BO3POC MPUMEPHO B 183 pasa.
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Jlo Hayama MPOMBIIUIEHHOTO OSKCIHEPHUMEHTA CPETHECYTOYHBIA [eOUT
CKBAXHH [IBYX BHELTHHX DAAOB COCTABAAN 50 T, 2 4eThIpeX BHYTPeHHMX — 60-65
T.

Yaennuenne 1eO6UTa QOHTAHUPYIOMHMX CKBAXHH IPOM3BOAMWIOCE TaKHM
06pasoM, 4TO HauboJbLIAS HArDY3KA IPUXOIMNACH HA BHyTpeHHue pambl. [lo
CKBAXMHAM BHELIHEro pana JeOMT NOBbINANCK He3HAYUTEsHO (Menee 40 T B
CYTKH). YBEJHYEHHE CPENHECYTOYHOro AEOUTA OCYIUECTBAIOCE N0 PAAAM T0-
crenenno. /leGUT mepepacnpenesnsucs ¢ TaKHM pacyeToM, 9TOOEI He Co3nasa-
JIMCH SA3BIKM OOBOAHEHHA K OTHE/BHBIM CKBAXHMHAM BHEUIHETO [1OYypsia, Iep-
BOTO U Ha OTJENBHBIX YYACTKax BTOpOro psjaa. B uenom mpousBeleHHOEe mepe-
pacnpenencHde gebuTa 10 pAgaM ¢ OCHOBHOH HAarpy3KoH Ha CKBAXKHHEI LEH-
TPAJIBHON YACTH 3aNeXM [IpenyCMaTpUBano obeceyeHe PABHOMEPHOIO CTATH-
BAaHMA BIYTPEHHET0 KOHTypa HegTeHOoCHocTH. B mpouecce 3kcmepHMeHTa Je-
BUT CKBAXHH BHEUTHHX PANOB NOBBICHICS 40 60-95 T/CyT, BHyTpEHHHX Ho 125-
135 1/cyT, a nepudepHitHoil KO/IbLEBOHA TTONOCK — ¢ 25 T/cyT A0 30 T/CYT.

CyMmapHas 1065194 HehTH KaXKA0ro JKCIITyaTalHOHHOrO psfa nocjie oc-
TAHOBKH SKCIIEPUMEHTATBHBIX CKBOXKWH OCTanach NpeKHEH: nepuepuitHas
KOJIbLIeBAA [TOJIOCA H CBOJ MPOXOOKATH 1aBatk 10 500-700 t/cyT, nepsbiii i ms-
Thift paabt — o 1200 — 1500 1/cyT, a BTOPOH. TpeTHH K JETBEPTHIA PHABI — HO
1300 — 2400 t/cyT.

Uepes Tpa Mecsiia nocile Hadala SKCIEPUMEHTA 10 PsAy CKBaXHH Ipo-
M30WLIO CHIDKEHHE 1e0HTa, 6yQepHOro | M1acToBoro AapieHnA. IloatoMy 6bio
[IPOBEEHO YacTHYHOE Mepepacrpejenerne A00bdu HedTH M0 AEHCTBYIOUWHM
CKBaXXHHAM.

3akouTypHOe 3aBofHEHHE GblT0 ocBoerO B 1956-1957 rr, 3akauxa BOALL B
[IACT OCVIIECTBSAIACK Uepe3 26 HarHeTaTesblibiX CKBRXKHH CO CPEIHECYTOIHOH
jaKagkoil okomo 18 Teic. M*. K Hauamy IKcIepMMeHTa CpeIHEB3BEUIEHHOEe IaB-
Jlesne B 30He oT6opa cocrasuio 14,8[IMna, B HETOM 110 3aNexH 17,4 MITa.

Yepes nmosiroga 3 miacra I no6esanock 10400 T HedtH B CYTKH, T.€.
YMEHBIICHHE KOJIUYECTBA 3KCIIyaTanMOHHbIX CKBAXKHH He MpHUBEJIO K CHHXE-
HMIO CYTO4HOU N00b1yH HePTH. [9] :

Taxum obpasom, otbop xuAKocTH U3 nnacta [l B nepBrie WECTE JKCHE-
puMenTanbHbIX JeT (1958-1963 rr.) octapancs Ha yposHe 1957 r. 3a CHeT U3Me-
HEHHS PEXXHMOB paboThl CKBAXKHH.

VBENMUUTE 1e6uTh HehTH W KUIOKOCTH Mo miacty /I baBmuHekoro me-
CTOPOXK/IEHHs W COXPaHMTh [UTAHOBbIA OTGOpP yaamocs B cuny ocoBeHHocTeH
reoNOro-PUIHYeCcKOol XapaKTepHCTHKA I11aCTa (HU3KOH HCOIHOPOMHOCTH H BA3-
KOCTH HEQTH).

[lepBbie ONTHMUCTHYECKHE HTOMH PA3PHKEHHS CETKH CKBDKUH OBUIH Hc-
110/1b30BaHBl NP COCTABNEHHH [POEKTa pa3padOTKU TePPUTEHHOH TOMIIH HHXK-
Hero kapboHa ApnaHCcKOro HeTAHOro MecTopoxnaeHus. Ho ue OBUIO TPHHATO
BO BHUMAHMUE, YTO [€QOTHIECKAS HEOJHOPOIHOCTL H BA3KOCTh HEQTH B 20-25
pa3 Bbilile, YeM [0 baBAHHCKOMY MECTOPOMXICHHIO.
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B npouecce xcnTyaTaupn ckBaXHH N0 BaBTHHCKOMY MECTOPOXICHHIO
LN JOCTHOKEHHA [UTAHOBOM DOOKIUM HE(TU BpeMs OT BpEMEHM MOIKIIOYATHCEH
OCTRHOBIIEHHEIE CKBAXKHHEL.

Hccnenosanue, nposegennoe 8 1970-1972 rm M.A. Kpaoeem., M.T.
Osanecoserv u M.A. Toxapesei [10], MO3BOIHIO 3aMETHTB, 4TO TeKyIMas
sedTeoTna4a no BaBIHHCKOMY MECTODOMIEHMIO HECKONLKO HHME [OTEHIM-
ABHOH, ONpefenseMol ¢ NOMOLIBIO OLIEHOYMHON 3aBUCHMOCTH Nrexr. = {(Kueoy ) HA
$PHUKCUPOBAHHLIE MOMEHT 0GBOJHEHNA MPONYKIMH, MOAYHCHHON 110 POACTBEH-
HBIM IEBOHCKHM 00BeXTaM paspabotku (puc. 2.3).

TpoBeaeHHEIA BBIIE aHATH3 IOKA3A, 9TO A4 ACBOHCKMX OGBEKTOB pas-
paboTKM NpenenLHas BeTHYHMAA GAMAHCOBLIX 32MACOR HA CKBAXKHHY 350 ThiC. T.
[lo Tem oObexram, rae GanaHcoBblie 3alackl BRILIC, BBOJHTCH K03 HIHEHT 3a-
naca Ky, paBHBIH OTHOMEHHIO GANaHCOBEIX 3aITACOB HA CKBAXHHY K Npeneiib-
HEIM OA/I2HCOBBIM 3anacaMm Ha ckBaxuHy (350 Teic. 7). Ji1s nepuoga sxcrepu-
MEHTAbHOH pa3paboTKH BaBnuHCKOI0 MeCTOPOXIEHMS BEINYHHA GATAHCOBBIX
3amacos coctaenana Gojee | MIH. T, cnefqoBarensHo, Kagn pasnsics 3. Tlpn
yuete Kyq B BHAE MpOM3BENCHHS Kyeon Koy, 3HaueHHS Tekyiledl HedreoTaadum
HONaNaeT HAa OUEHOYHYH) 3aBHCHMOCTE, T.€. YBETMHYEHHE 3alaca Ha CKBAXKKHY
BIMSET HA TEKYIIYH HereOTAady KaK pOCT redJOrHYeCKOl HeONHOPOJHOCTH
{yBennumuBaercs obkeM ApeHHpYeMbIX 3aMIACOR).

Ouenka BeIHYHHEl IOTEPb U3BIEKAEMOI HEMTH MpH PAPIKEHUH CETKA
CKBAKUH ONPEAC/ANAch Kak CyMmapHas Jo0biua He(TH OCTAHOBJICHHBIX Ha
PKCITEPHMEHT CKB&XHH H BHOBb ITYIEHHBIX C MOMEHTA [OJIHOTO 06BOIHEHUS
OKPYXArOWIHX OGKIBAIOIIMX CKBaXHH. Ha nepBom 3Tare sxcnepumenTa (1958 -
1979 r1.) cyuTanocs, YTo NOTepH He MpesbinatoT | % OT GaNaHCOBRIX 3anacoB
Hedru [11].

Ha Bceecorozrom copemanuu no paspa6otke 8 Ve (1982 r.) Bcemu Bol-
CTYNAOLMMHE GBLIO OTMEYEHO, 9TO NMOTEPH OT PA3PANEHHS CeTKH CKBAXHH CO-
CTaBUIIH BEIMYHHY, rOPas/lo BRIUIE [PefnoaracMol B Hatane 3KCIepAMEHTa.

B naHHO# paGoTe 404 OLEHKM NOTeps HeDTH BCIENCTBHE paspexxesus
CETKH CKBa)HH HCNOAb30BaHbl AI'TIM 1714 OTI0KeHHH TeppureHHOro jAeBOHA
Bonro-Ypansckoii nererazonocroit nposrHuny, 111 Momens.

PaccMOTpHM BIHAHEE TPEX BOIMOXHBIX BADHAHTOB pa3bypHBaHHA [L1aCTa
A} BaBIUHCKOro MECTOPOXIEHHS Ha BETHIAHY TeKYIIeH ¥ KOHeYHOMH HedTeoT-
aa4u.

|. Y aensHas MAGTHOCTh CETKU paBHa 350 Thic. T, KOTOpas obecneunsaeT
balaHCOBEBIE 3alachl CKBAXKHHDBI, HE MPEBLIAMOIIME NPEIETbHON BETHUHHDL.
Pexxum sbiTeCHCHUS HedTH BOAOH %EecTKHi, TOITOMY (Qyye’Qors = L.

2. YensHas LIOTHOCTL CETKH paBsua 534 Teic.T., npH KOTOPO# II0THOCTh
CETKHU CKBAXHH PaBHa NIePBOHAYANbHO MPOeKTHOM BemyuHe 23-107 m™.

3. YxensHas (UIOTHOCTE CeTKM paBHa 820 ThIC.T, IPH KOTOPOM MLIOTHOCT
CeTKH paBHa 46-10° M. BapHaHT COOTBETCTBYET 3KCIIEPHMEHTY NO paspmke-
HHIO CETKU CKBAXHHBI.
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[Mporuoz Hedrearnaum no TPEeM BAPHAHTAM NMPOBOAHUICA MpH noMoimy 11

mogenu AI'TIM Buna
Ne=bo(t) + T (1) 7, = T ¢(t) T, .

IlapameTprl. ucrionsavemsie mis MomenHpoBaHus, NpHBEIEHEl B Tadn.
IT 1.1, 11 2.1. 3Hagenus rnaBHbIX KOMIOHEHT 7, paBHEL Z,=-2,113; Z,=-0,176:
£3=-0,312; Z,=-0.204; Z= | 464,

[onyuennsie pesyisratel cpeiensi B rada. 2.3 u [(IpelCTaBACHAl Ha
prc.2.4.

Tatumia 2.3

[pornozuas v GakTAuvcckas Hedreotnava nnacra JI BasnuHckoro

MECTOPOXKACHUA
| (I)GBaHeHHocm i Hediteornaua, % 7[
| NPONYKUHH, Yo [ I-#f Bapuant | 2-d papuant | 3-i BaDHanT | PakTHueckd |
[ 10 399 1 311 [ 205 | 277
| 30 | 48,2 f 41.3 5 33,7 ; 40,8 |
50 ! 55,4 | 49.0 | 421 | 472 |
60 ! 57,4 | 54,4 LStz T ag7 |
L 70 593 | 565 536 | 498 |
i 80 i 59,3 ! 57.2 | 544 T 506 |
I 90 T T A T S R Y R
| 95 ! 03,0 | 607 583 | 54T ]
| 08 | 63.9 ; 61,6 | 592 | 55,6(56,4) |
Upumeyanue 342" 4 55,6 - fipornos no meroxy M.I'. [lepmskora.

reoritant

0 20 0 Al) 30 10 120

OOBOLUHEHTOCTD. %

Puc.2.4. Biusune paspsoxenns ceTku CKBaXUH Ha HedTeotrnavy niacra [l
basnunckoro MectopoxaeHus:

I- porHo3 npw 1-v Bapuanute; 2 - fIPOTHO3 Npu 2-M BapuaHTe; 3 - upo-
THO3 [IPH 3-M BapHaHTe; 4 - PakTHueCKas HedreoTaava
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HecooTBeTcTBHE MPOruo3a KOHEYHOH He()TEOTAAUH 10 3-My BAPHAHTY C
dakTHHeckoil o6bAcHAETCA NoTepelt HeGTH B BoJoHedTsHoH 308e (BH3). B
BH3 naxoanTtcs 46 % 6anancosnix 3anacos mnacta JI [, KOTOpEIe npearnonara-
10¢H OTOOPATh CKBAXKHUHAMH YHCTO HEMTSHOL 30Hb!, MUIpalus HedTH HA GOMb-
woe paccrosHUeE { [-3 kM) nosnexIa noTepo HedTH (8],

PesyneraTh HecenoBaHM# MO3BONSAIOT CAENATH CACAYIOLU{HE BBIBO/IBL.

1. [INOTHOCTD CETKW 3HAYHUTENBHO BIMSET Ha HedQTeOTAady Jaxe JId of-
HOPoJHOro obnexra.

2. CpaBHuBad GaKTHYECKYIO0 HETEOTAAYy C €€ NPOTHO3HON BENMYHHON
(tabn. 2.3), nonydenHod ¢ nomomsto AITIM, suaum, 4To noTepu HedTH 33
CHeT paA3PSHKEHUA CETKM CKBAKMH M IPEBBIMIEHHS yAENBHBLIX 3aMacoB HeMTH 110
[IepBOHAYAIBHOMY ITPOCKTY Pa3paloTKH NpeJeNbHO JOMYCTHMOro 3HAYeHUs A
JEBOHCKHX OOBEKTOB COCTABMNSAIOT COOTBETCTBEHHO 3,6; 2,4 u 2,3 % 1o 3Tanam.
[IpoBesenHas olleHKa onpeenseT oblue NoTepyd HedTH B pasmepe 8,3 %.

2.2. Pe3syneTaThl IPOMBILUIEHHOIO 3KCMEPHMEHTA 110 ONTHMU3ALMH CeTKH
CKBXHH Ha HoBo-Xa3uHCKOMR NNoiHaziH AplaHCKOro MECTOPOXAEHHS

YuuTRIBas fnepsble HTOTH BaBIMHCKOIO 3KCTIepUMEHTa U CHITLHOE BIUA-
Hue wkoikl A.IT. Kphitora no Bonpocy MIOTHOCTH CETKH CKBAXHH B CTOPOHY
Gonee peakHx, MUHUCTEPCTBO He(TAHON NPOMEILAEHHOCTH CTAN0 IIMPOKO
LIPAKTUKOBATH BBOJ HOBBIX MECTOPOXIEHHMA C paspAXeHHbIMH CETKAMH CKBa-
KHH. OIHaKO ONBITHBIE HEQTAHHKU-TPOM3BOJCTBEHHUKA MOHHMAIH, YTO BO-
mpoc TpebyeT JanbHeAed IPOMBICTIOBOM IPOBEPKH.

Ha sriesnnoit ceccun LienTpansnoit xomuccun no paspaboTke HedTAHbIX
MecTopoXaeHud (1964 T.) 00 INpentoXeHHI) [PYMIE  CHEUUAIMCTOB
(H.C. Epodeesa, T.Il. Osanecosa, I'.A. BaGansua, H.D. HepHosa,
3.M. Xanumona, M.C. Caiidynnnna, K.M. Kosanenko) 6510 IPHHATO periesre
O TIPOBEEHHHM HPOMBILMJIEHHOrO JKCIIEPHMEHTa Ha ONbITHOM ydacTke Hoso-
Xa3MHCKOH TNowWwann AplaHcKoro MECTOPOXACHHS ¢ UEBH H3YYEHKA BIUAHNSA
IIOTHOCTH CETKH CKBAXWUH Ha [10KA3aTeNIH pa3paboTKU W KOHEYHYI HedTeoT-
a4y, :

B 1968 r. #a ApnanckoM HeDTAHOM MeCTOPOXIEHHH OblN Ha4aT Kpyll-
HbLH [TPOMBIIIIEHHBIR IKCTIEPHMEHT.

Cnelyer npusHarth, YTO MPOMEICJAOBBIN 3IKCNEPHMEHT [0 BbISBIEHUIO
BIIMSTHHA [JIOTHOCTH CETKH CKBRXKHH Ha TeKYIUYH) H KOHEYHYX HedTeoTiady
¥IMEET MHPOBOE 3HaueHHe.

UIpy npoBedeHMM IKCTIEPUMEHTA YCIOBHO BhIAENSNUCH Ase craguu. Ha
IEPBOM CTAJMH OCHOBHOM 3ajaueld CTaBMIIOCH U3yuYeHHWE BAMAHHA [IOTHOCTH
CETKH Ha YpOBeHb 300b14M xHAKOCTH. Ha Bropo# craguu neobxoaumo Gblno
H3YHHTh BIHAHHE [UIOTHOCTH CETKM CKBAXHWH Ha 3aKOHOMEPHOCTH OOBOOHEHUS
CKBAXUH H BEIPAOOTKH MNACTOB, HA BEJHUYMHEL M U3MEHEHHE BO BpEeMEHH TeMIa
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j100bIMH HEQTH BOXOHE(DTAHOro (aKTOpa, TeKYLIEH U KOHEYHOH HedTeoTHaH
[12].

Ha onbiTHOM yuacTke BbieIANMUCh TPU MONS ¢ OMBITHBIMH CETKAMH CKBA-
KUH — 13, 21, 37 ra/cks. [Monsg 6slnm Ha3BaHbl COOTBETCTREHHO KOKHEIM, CeBep-
IIBIM ¥ BOCTOYHBIM (puc 2.5).

Janexu He)Ty Ha HKCHEPUMEHTANBHOM YHACTKE [PUYPOHUEHB K IpoaYK-
TuBHEM nactaM TTHE. Ha ywacTke BrimensioTes 4eTsIpe mecyadslx M necda-
HO-aneBposMToBEIX 1nactTa: Cy , Cy, Cyyy , Cyvp. Bonee 90 % 3anacor COEPXXUT-
¢a B mnactax Cyu Cyy.

Hedrru nnacros Cy u Cyy umeroT CIeyoUKe CBOHCTRA: BA3KOCTD B Mia-
CTOBBIX vCi1OBHSX [7-18 4 23-25 wmlla-c, ONOTHOCTE B (13CTOBBIX YCIOBHAX
377-881 u 886-887 kr/m’. HauansHoe mnacTosoe naenenue 14,3 MlTa.

B navane 1964 r. yyacTok 6N mpaKTRYECKH pa3dypeH N0 MpOeKTHOM
CSTKE ¥ BBEACHO 3aBOJHEHHE. B 1966 r. Ha 10%HOM 110J1€ GBI JOTOMHUTETLHO
npoGypennl 22 J005IBAKOIIHE CKBAKUHEL

B 1973-1975 rr. Hawamy 3akauky Bomel depes 106GBIBAOMIE CKBA>KUHBL,
PacnONOKEHHBIE BAO/IE OTKPBITHIX [PAHMI TOJIEH, ¢ IENBI0 UAPOIMHaMUYE-
CKOH W30/LUMM (01ed. Ha 10)KHOM ¥ CEBEPHOM [OJISX OBUIH OCBOCHD! CKBAKH-
HBl IOA 04aroBoe 3aBonHenue. EciM o Havana sKCIEPUMEHTa TeMnbl oT6opa
He(OTH 12 MOJIX ObITH NPAKTHYECKH OMHAKOBEIMU. TO MOCHE VIIOTHCHHUS ceT-
KM CKBAKHH Ha IOKHOM 10€ TeMI OTOOpa He(TH CYIIECTBEHHO BO3POC O
CPABHEHHMIO C NOKA3ATEIAMM [0 CEBEPHOMY MOJIIO.

B nocnemywomme roast npomcxommno HEKOTOpOE CHHxeHHe A00bIYH
KUOKOCTH ¥ HEOTH, T.K. GbUl COKpAIEH O6BEM 3aKAYKH MO HOTEM. OnHako
TeMIl J00BIYM HedTH Ha IOKHOM IIOe PEBBIILAN TeMIT JOOBIYM HA CEBEPHOM
1oe 8 1,5-1,6 pasza [13].

Texywas nedreotnaua fpH OOBOJHEHHOCTH NPOAYKIMH yHacTKoB 30%
cOCTaBUNA 9.6 Y% OT HaTaHCOBBIX 3aNACOB HEMTH HA HOKHOM roue, 9 % - Ha ce-
BEPHOM [10/1¢, 2 HA BOCTO4HOM NOME OHA AOCTHIIIA AMIUE 1,4 % {puc. 2.6).

B 1973 r 6uino npunsaro pemenue o6 VILIOTHEHMH CETKU CKBAXCHH Ha
BOCTO49HOM nofte. [locse BBOZA 1OMONHHTENbHBIX CKBAXHH [JOTHOCTH CETKH
CKBKHH BOCTOYHOrO o5 cTana pasHa 18, 8 ra/cks [12]. [TnothocTs CeTKH
TpuBeaeHa Ha puc. 2.7,

OueHKy TekyweH H KOHeTHO He@reotaaun, BH® 1o onbITHbM y4act-
xaM HoBo-Xa3uncko# nnowanu ¢ nomombsio ALTIM nposesn M.A. Tokapes,
E.B. Hypraneesa u 2.P. Axsmeposa.

HapameTpsl, Henonssyemule s MOIC/HPOBAHKS, NPUBEJEHB B Tadn.
L2 I 2.2, 3uavucHus riaBABIX KOMMOHEHT 1aHbl B TG, 2.4,

OneiTHeie yaactkn HoBo- Xa3iRckod [JIOLAIN 10 PACCTOSIHUIO B MHOIO-
MEDHOM NPOCTPARCTBE O/1kke BCEro K 0GbexTam BIOPOH rpymsL. Mporuos
#edrreornaun u BH® nposoauncs tipr nomotuu 1V mopenn ATTIM. [Tonyuen-
Hbi€ Pe3YNILTATHI CBedeHs! B Tabn. 2.5, 2.6. '

AHafM3 Pe3yIETATOR POMBIC/IOBOTO 3kcrnepumenta Ha Hoeo-Xasunckoit
MIOWaAY ORHO3HAYHO MO3BONAET PEWIMTH BOTIPOC O 3HAYMTEILHOM BIMSHUH



Puc. 2.5. Cxema pasmeruesns ckBaxuH #a Horo-XasnHCKOM

OILITHOM Y4acTKe:

1. 2.3 — 3KCILIYATAUMOHHBIC CKBAKMHEL COOTBETCTBEHHO HA BEPXHIOHO
NMauKy, HHXKHIOW NAYKy ¥ COBMECTHO Ha 00e maukH: 4, 3 .6 — Harxerarebhbe
CKBAXHHBl COOTBETCTBEHHO HA BEPXHIOKO MAYKY, HHIKHIO MAUKy ¥ COBMECTHO Ha
00e Na4KH:

7 — rpamMLbI MoMeH OIATHOMO YYACTKA,

8§ - BHVTPEHHMA KOHTYD He(TEHOCHOCTH N0 ATy Cui;

9 - oTX0M 32005 CKBAXHHBL
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UTOTHOCTH CETKH HA TEKYLIYH0 U KOHEYHYIO He(t)TCOTLIﬁ‘IY B YCIOBUAX HEOAHO-

PONHEIX TINACTOB.
Tabnuua 2.4

3Ha4enAs rNaBHRIX KOMIIOHEHT

| ["1aBHbIC OneITHBI V4aCcTOK (Mofe) J
;l KOMITOHEHTHI CEBEPHOE HIKHOE BOCTOYHOE }
I Z, ! 1.6918 2,0706 1.9813 |
: - —]
‘ Z, ’ ),4850 0,2651 0.6150 1
| Zs 1.8502 1.6216 ‘ 0,9970 !
| Z, -1,3252 -1,2421 | -1,2183 !
| Zs -0,1961 -0,1636 | -0,4350

E Zs 0.4743 1 04154 0,4505 )

Tabinuua 2.5

BriusiHMe NNIOTHOCTY CETKY CKBaXHH Ha K0A(MHLMENT TeKyIeH HedTeoTIaqu
Ha HoBo-Xa3uHcKo# nnomai.

ﬁ_)6BO,L{HeHHOL‘Tb | Texymast nnedreoTnaya, %

| IPOAYKQMH, % | cesepHOe 1ose | J0XHOe [071e | BOCTO4HOE 1101le

“ UPOrH. | $akT. | npord. | dakr. | mpors. daxr.
10 5,5 438 4.8 2.2 3.7 0,7
20 X 6.7 8,6 6,3 6,8 1,0 ]

| 30 | 96 | 938 10,5 | 88 7,2 1,4 ]

5 40 145 1107 1 164 | 110 11,0 4,0

| 50 18,5 | 151 1| 212 15.0 18,5 11,2
60 1 234 | 179 | 256 | 165 22,3 149 |

L 70 267 1 21,5 1 30,0 | 270 26,1 177 |

L 80 300 | 240 [ 359 | 327 29,0 20,3

j 90 366 308 | 429 | 379 33,1 24.5

! 93 41,1 ] 46,7 36,4

| 98 © 427 ] [ 497 38,1 | |

[porHoHeie 3HaueHHs Texyed 1 KOHEUHOH HeTEOTIA M, MonydeHHble
¢ nomourbio AI'TIM, 103BONAIOT OUEHHTH TOTEHLHMATLHYIO HedTEOTAAYY OfIBIT-
HBIX VHaCTKoB. COMOCT4BIEHME TOTCHUNHATLHON U QaKTHUECKOH HedTeoTIaYH
10 OIBITHBIM (O/AM 110KA3LIBAET, YTO 110 BCEM VUACTKAM. B TOM 9HUCJIE H MO
IOHOMY, XapaKTEPUIYIOUNMCS caMOW IIOTHOA CCTKOH pasdypUBauug. cyuc-
CTBYCT BO3MOKHOCTL J4NBHEMINErO VIITIOTHEHHS COTKH C UEABH VBCIMHCHHS
AKTHBHBIX 3AMACOB {1 NPHONIMKEHHA GakTHYCCKOA K NOTEHUMATLHOH HedTeoT-
Aaye. BHO 8 Gonbiuedi vepe 3aBHCHT oT reonoro-pusnuecxux XapaKTepUCTHK,
IIOTHOCTE CETKM OKa3bIBAET HE3HAYWMTENLHOE BJIMAHHE HA €r0 THHAMMKY, NMO-
ITOMY MPOTHO3HSIE W QAKTHUECKHE ero 3HA4eHMs TPaKTUHECKH He OTIHYAKTCH.
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Tabnuna 2.6
[Tporunosusle u dakTHdeckue HaveHns BH® na Hoeo- Xaaunckoft miomann
O6BOAHEHHOCTE Texyumit BHO
NpoAykKUMH, % | ceBEpHOE MONe | KKHOE 110JIe ] BOCTOUYHOE [10J1€
nporH. | dakT. | nporH. | dakT. | nporH. | dakT.

10 0,03 0,02 0,02 0,02 0,03 0,05

20 0,06 0,04 0,06 0.10 0.04 0,07

30 0,20 0,12 0.25 0,12 0,25 0,13

40 042 | 0,19 | 029 | 023 = 033 0,33

50 0,49 0,33 0,43 033 0,58 0,57

60 0,57 0,34 0.56 0,48 0,68 0,68

70 0,82 0.62 0,79 0.88 0,88 0,80

80 0,91 0,90 0,99 1.19 1,28 1,13

90 1,68 1,72 1,54 1,90 1,86 1,86

95 3,01 3,43 3,12 3,76 3,05 3,01

98 5,43 5,71 5,97

PesynbraThl apomsiineHHoOro 2xciepumedTa o Hoso-XasuHCko# mio-
UlaAM DTO3BOJNMNM YYEHBIM U IIPOM3BOLACTBEHHMKAM OOOCHOBAHHO MOAXOIUTDH K
BOMPOCAM TIPOSKTUPOBAHUS Pa3paboTKHM HEOAHOPOAHEIX 0OBEKTOB C BHIGOPOM
ONTHMANBHBIX TNOTHOCTEH CETKH CKBAKUH.
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3. DUUKO-XUMUYECKUE METO/IbI MOBBILEHMS
HEDOTEOT JAYU

DUIMKO-XAMUYECKHE METOABL - JTO METOJbI, YIYHLIAOWME 3aROAHEHHE
TYTE€M CHHXXCHMS MeX(a3HOro MOBEPXHOCTHOTO HATSOKCHMS W H3IMEHCHHS CO-
OTHOUWIEHHSA NOABHKHOCTEH (has.

3.1 Onert nopumenenms [IAB na Huxono-BepesoBckoit riomany
ApPNAHCKOr0 MECTOPOX ASHUS

[MepBeiil Haubonee HIBECTHRIN U KPYMHBIH NPOMbBIIICHHBL] OMLIT MO 3a-
Ka9Ke MMOBEPXHOCTHO-aKTHBRbIX BewecTB ([TAB) nposommics na Apnadckom
MECTOPOXIEHHH, KOTOPLIH 6biT navat B 1964 r. Ha Haraesckom yyactke.

[To ouenxam aBTopoB 9Toro 1IPOMBICTOBOTO OMbITa (Babansu I.A., Tyma-
c¢sH A.B. u 1p.) pacteop [TAB Ha omHITHOM yuacTke NpOABUraics MeNIeHHee,
1¢M Ha y9acTKax, rle 3akavyuBanack oObiHas Bojna. [Tocnearee, mo X MHEHHIO,
ABANOCH CBHOETENLCTBOM GOJlee NONHOrO 0XBATa ONBITHONO VHACTKA 3QBOIHE-
uieM. [lepuon Gessonnoid 106b1uM He(TH Ha ONBITHOM yJacTKe ObUl 3HAUM-
TeABHO BhIIE. be3Boanas HepTeoTaaqa cocTaBuna 18 %, B To BpeMsa Kax B ye-
JTOBUAX MPOMBILIIENHOR CETKH CKBAXMH Oe3BoAHAs HedTeoTmaua cocrapuia
9%. Ha omeiTHOM yuacTke Gsla GoJiee BbICOKOH Tekywas HedTeoTaaua npu
OLHHAKOBOH OOBOIHEHHOCTH NPONYKUMH. [IpHBENeHHBIE TONOKHTEIbHBIC Pe-
3YNLTAThl OMHITHLIX padoT Ha HaraeBckoM ywacTke He MOMIH OBITE OGBACHEH]
TOAbKO IeHCTBHEM [IAB, T.k. CylIecTBerHOe BIMSHHE OKa3ala yILIOTHeHHAS
CETK2 CKBKMH HA ONLITHOM YuacTKe. B casau ¢ 3THM Bbl10 OpUHATO pemeHHe
0 DPOBENCHME KPYIHOMACLUTAOHOIO 3KCNepHMeHTa Ha HuHKo0-Bepezosckoil
nnoLaad ApnaHCKOro MECTOPOXASHHS,

DKCIUTyaTaUMOHHBIA 00 BEKT LI0MAAM ABASCTCS MHOTOCIOHHBIM, ¢ BBICO-
KOH CTENERBI0 EONOTHYECKO! HEOIHOPOLHOCTH O PA3pe3y | 110 MAOIAnH pas-
BHTHA necyano-anesponutoselx iactos Cq, Cy, Cyy, Cpy. Cy Tyinckoro ropu-
30HTa BU3EHCKOTO sApyca wuxHero kapSoua. Menbitanns npoeoauancs s 1967-
{984 romax. [Tpouecc 6bl wayat NPaKTH4ecKH C Ha4yanbHOH CTagum paspaGor-
KH, NPH W3BJIEYCHNH 0KoNIO 5 % Heditu oT GanancoBsix 3anacos. [Tpennosara-
10¢h 3aKa4MBaTh B 1acT pacteop [AB tuna OI1-10, xonuentpauuneit 0,05%, s
pasmepe 1,2 or ofbema rop. C Havana ombiTa B IUIACT GbII0 3aKA4aHO 7,1 THIC. T
unu 15,9 mas. »° [1AB, Te. 0,78 ot nopoBorc oOneMa yyacTka.

[TAB cnocoGcTBYIOT TyuIllemy BhITECHEHHIO HehTH BOIOIM, coxepxarmei
[1AB. 1.e. ypenuunBaercs koadpduuneHt suTecuenns. [TAB tvuna OI1-10 npu
MaccaBom coaepxaruun 0,05-0,.1 % 0BecneumBaT CHUKENHNE NOBEPXHOCTHOTO
HaTSOKEHWst HA rPaHUIE HedTH U BRITECHAKINEH KMAKOCTH OT 35-45 a0 7-8
Mu/M, yBeduenue yria cmauuBarns ot (8 10 27 'u YMEHBILIEHHE HATAKCH U
cMauuBarus B 8-10 pas [14]. [Toa aeficteuem [IAB unTeHcHRHEe [IPOUCKOOUT
AHCNIEPTHPOBAHKE HeTy B BOAe W CTAOMMM3IauMs 06pasylowecs IUCIEPCHH.
[Tpumenenue [TAB cnocoGernyer OTMBIBY fIEHOYHON HebTH, rUapOPHIH3ALKH
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noBepxHOCTH ropHoi nopoasi [15]. Kpome toro, I1AB, aacopGmpyacs Ha
CTPYKTYPOOOPA3YIOIIMX KOMIOHEHTaX HEe(TH. ocnabisioT BlauMoaciicTBue
MEXKIy HUMH, UTO BEAET K CYUIECTBEHHOMY CHUKEHHIO BA3KOCTH HediTH [14].

[Ton geficTBHeM cUI MonexynsapHoro npumkedus [1AB senagaior @
BOJIHOTO PAcTBOPa W OCEealoT Ha TBEpJIOH NOBEPXHOCTH TIOPHCTOR cpeanl. 5. . °
[IPOLECC B ZHAYUTEIBHON Mepe ONpelensieTcs YAEALHOH NOBEPXHOCTHIO W 11~
cOpOUHOHHOA aKTMBHOCTBIO [TOPHCTOR cpeianl. Axcopdums [NAB 3asucaTr or
MUHEPAIOrHYECKOI'o COCTaBa [[0PO/l, IPH [IPOYMX PABHLIX YCIOBHAX C VBelude-
HHeM KapOOHATHOCTH U [ITHHHCTOCTH N0Po/ ancopbiius rozpacTtaeT {151,

DhdhexTHBHOCTD BO3AEHCTBHS NMPEANQNaanocsh OUSHHBATL IIYTEM CpPaB-
HEHHS He(TeOTIaYH ONBITHONO U KOHTPOMIBHOrO y4acTkoB (puc.3.1). B cBs3u ¢
ITHM 341348 OLEHKU 3QHEKTUBHOCTH CBOAUTCA K WUEHTH(MHKALUHU ONBITHOIO H
KOHTPONBHOIO YHaCTKOB [I0 M€OIOrHYeCKOR HEOHOPOAHOCTH M IPOTrHO3HpOBa-
HUIO TI0 HUM TeKyuleH HedTeoTIauy.

AHany3 reoforo-NpOMBICTOBLIX X4PAaKTEPUCTHK OMNEBITHRIX W KOHTPOJb-
HBIX YYACTKOB CBHAETENLCTRYET O HEKOTOPEIX OTAMYMAX WX JApYyr OT apyra. B
OCHOBHOM 3TH pa3fuyuus KaCAXOTCH pacTipeleleHns 0alaHCcOBBIX 3a11acoB HedTH
(10 IJIOINAIH, IL1aCTaM U WHTEpBalaM TOJIUHH, XApaKTEPHCTHKH [71acTa ¥ CHC-
TeMBI pa3paloTKU yHacTKOB.

Ilo ouesxe aBTOpPOR, KOHTPONBHLIA YYacTOK OTIMYAETCH B NYHLIYIO CTO-
POHY 0O Ieoyioro-GU3HYeCKHM XapaKTePHCTHKAM OT ONBITHOTO Y4acTKa, Tak,
HAIPHMep, IPOHALIAEMOCTb KOHTPOILHOTO yuacTka Ha 0,2 MKM’ BEILU€ OIBITHO-
ro; He(pTeHachlleHHA TOALIMHA Oonbmle Ha 2,7 M, KodhdEUUESHT HEOTHOPOA-
HOCTH HHxXe Ha |,32. 3anacei He()TH Ha OMbITHOM YJAaCTKE pacllpedesieHbl Kpaii-
HE HEepaBHOMEPHO [10 IJICMIAAH U (IPUXOIATC B OCHORBHOM (73%) Ha Cy 1 Cyy
QNACTHl, KOTOPblE 329YacTyr0 CAUBAOTCA IpYr ¢ ApyroM. Ha KOHTPONBHOM XKe
YYACTKE OCHOBHbBIE 3allachki cocpegoTodensl 8 mnacte Cy (69%), H OHH paBHO-
MEPHO pacipeeSeHnl 10 IoMaan.

TexyonoryHieckye ycIoBUA pa3padoTKU YHaCTKOB TAKKE UMEHOT OTIRYHS.
CucreMa 3aBOIHENHS Ha ONBITHOM yYacTKe 04aroBO-H30Mpare:lbHas, Ha KOH-
TPOABHOM - TUHellasA. [lempeccHs Ha [/1acT ONMBITHOrO yJacTKa sblile Ha 40 %o
10 CPaBHEHMIO C KOHTPONBHEIM. BaTaHCOBBIE 3am1achl, NPHXOIsLIHECS HA | pa-
0OTaBIIyl0 CKBaXHHy, cocTaBuin Ha 60 % oOeomHeHnHocTH: 160 ThiC.T 10
OfBITHOMY y4acTKy 4 220 TBIC.T 10 KOHTPOJIBHOMY YYaCTKY.

BBuny 3HAYUTEIBHOrO PatTNyus 10 re0NOrMUECKHM U TEXHOJIOTHIECKHM
XapakTepUCTHKAM OLeHKY 3 dheKTHBHOCTH BosaeHcTBUs [1AB nenb3s nponectu
IIPOCTBIM CpaBHEHHEM [OKasareneidl pa3spadoTky OMBITHOTO H KOHTPOJBHBIX
YHMAcTKOB (pHc. 3.2).

Bonee 0OBEeKTHBHBIC XapaKTEPUCTHUKH MOXKHO MOAYYHTL H3 CpaBHEHUA
OTHOCHTEBHBIX PE3YALTATOB 3DPEKTUBHOCTH ¢ oMo AL TIM.

Ins MopenupoBayust HedTed3BICYEHHA HCAONBIYEM 26  reonoro-
busMuecKux napamMeTpos ¥ 2 OCHOBHBIX TEXHOJIOTHHECKMX MNapamerpa s
{1+2) onsitHOrO # {1 +2) KOHTpONBLHOro yuactkos (Tabn. [T 1.3 n IT12.3).
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Texyliag HedTeOTAaa ONBITHOrO U KOHTPGJILHOTO
VYaCTKOB
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Kraccugukauus vyacTKOB B NMPOCTPAHCTBE [NIABHBIX KOMIIOHEHT [103BO-
14 OTHECTH MX KO BTOpO¥ rpymme o6BeKTOB. 3Ha4YeHMs [MaBHBIX KOMMOHEHT
ceeqenkt B Tabn. 3.1,

["1aBHBIE KOMITOHEHTbI

Tabauua 3.1

i [1aBHEIE KOMIIOHEHThI Z 7, Zy | 2 Zs | Zg |
| (1+2) OlLITHBIH yuacToK 213 | 1,85 | 028 1 095 | 150 | 1,19
| {112) xoHTponbHbIH yyacTox | 2,04 1,07 1.07 1 064 | 012 [ 0.68

[Tporuos HedreoTiayy mpoBogyiIcs 1o 3-i Moaeu

eCKYE 3HaYeHHs HEQTEOTAa M [peACcTaBIeHH B Taos. 3.2,

. PacueTHbie ¥ pakTh-

Tabnuna 3.2

HedreoTnada onbiTHOrO H KOHTPOILHOIO YYACTKOB
Huxono-bepesoscxol miowmany

—

. O6sox- {]+2)ornbITHBIA yHACTOK | (1 *2)KOHTPONBHbIA YHacTOK |
| Hen- MdakTHyeckas Tiporrozaas | ®akTudeckas | TIpormosuas |
© uocte. % | wedreotiana.Ye gedreoriayda,”o | ned@TeoTaaqa,% i HedTeoTnaqa. % |
[ 10 | 5,0 8,7 1 5,0 ] 7.3 ;
O 10,0 13.2 | 7.0 11,9 ;
ECE 12,0 14.5 i 11,0 14,7 i
N 14,0 15,4 15,0 16.0
L 50 15,0 194 18,0 203
60 16,0 22,0 24.0 24.4 i
70 22,0 25,0 29,0 27,8
80 26,0 29.3 32,0 31,9 ;
90 32.0 37,] 34,0 39,3 ‘
|95 41.9 43,7
98 44,2 47,0

[poruoz BH® nposoauncs no moneny 3-ro THHA. PelyiubTaTbl CBEIEHB

8 Tadbn. 3.3.

Tabnuua 3.3

3aaqedns BH® onnTHOro # KOHTPONBLHOTO y4acTKOB
Hukoso-bepezoBcxod (L10WAILH

ObBoa- (1 +2)0IBITHBIH YHACTOK | (1*+2)KOHTPOAbHBIA VHaCTOK
HEH- MaxThueckuit | [IporHo3ubii (DaKTHYCCKUH Mporsosnst
. 1I0CTh,% BH¢ j BHD i BH BH® i
{ i 2 | 3 | 4 5 |
[ 10 0,10 0,04 0,05 0,05 ‘
| 20 0,20 0,09 0,10 0,09
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[Ipogomkenne 1abn. 3.3

T 2 3 4 5
30 0,21 0,26 0,20 0,26
40 0,30 0,35 0,30 0,34
50 0,35 0,46 0,40 042
60 0,50 0,87 0,60 0,90
70 0,9 1,12 0,85 1,14
80 1,4 [,51 1.20 ,50
90 2,2 3,11 1,40 3,01
95 3,83 3,74
98 4,46 4,38

[To OnbITHOMY M KOHTPONBHOMY yuacTkam HaOIIO[ATCH PacXOXIeHHA
MeX/y [porHoadodl u dakTHueckoH HepTeoTnaded, OHAKO, OTHOCHTeNbHOE
inaueHHe HedreoTHaum (OTHOLIEHHe (akTHYecKOH HedTeoTHayM K MPOTHO3-
HO{1) KaK [UIs ONBITHOI'C, TAK H U KOHTPOJILHOCO yuacTkos pasHo 0,86.

CrenoBatensHo, oTpUliaTenbHOro 3¢dexTa oT npumenerus [1AB B fan-
HOM JKcliepaMeHTe He Habmonaetcs.

MMonyyenusie peaynetarhi ucneitauus [1IAB nHa Hukomo-bepejosckoii
NIoIAAH UMeT GoNblIoe HayUHOe 3HaYeHHe U B AanbHeilleM NOCIYKHIH oC-
HOBOJ IR CO3NAHUS COBpEMEHHbIX TEXHONOTHIA BO3AeficTBHA Ha nacT.

3.2. 3aBopHeHUe PACTBOPAMH NONHMEPOB

[Mpumenenue MeToaa GCHOBAHO N2 CBOKCTBE NONHMMEDA 3aryuiath BOAY U
CHHXATh (a30BYI0 MPOHHUEEMOCTS /Uid Boabl. [Ipu ancopbuun nonumepa 8 no-
pHcTOi cpene npy QUIbTPaLHK TORHMEPHOIO PACTBOPA BBI3bIBACTCS CHHXEHHE
MPOHHLIAEMOCTH NIOPHCTBIX Cpel TIo BOJAE [AaXKe Mociie MOMHOTO BbITECHEHHA U3
HI(X pacTBopa nofuMepa. [1pu 3TOM NPOHCXOONT CeleKTHBHOE CHHXXEHHE Tpo-
HUUAEMOCTH NOPHCTOMN CpEJibl, B OCHOBHOM, Al BOZBE. JTO CBA3AHO C TEM, YTO
MaKpoMOseKyJihl MojiMMepa HabyxawT B BOje # yBeIHYHBAKOICA B pa3mepe C
ofpazoBanueM ManonomBHXHONH ruapatHoid obomoukn. Ha noasuxHOCTh Xe
ne@TH MaKpOMO/IEKYJIEl MOUMEPA TI049TH He BNHAIOT, TaK Kak HedTb COCTOUT, B
OCHOBHOM, M3 HeloJIApHbIX Monekyn {16].

[MonumepHbifi pactBop o6najgaeT cCBOACTBAMH HEHBLHOTOHOBCKWX KHIKO-
crei.

PacTRopeI HONMMEPOR NPOABNAIOT CBOHCTBA NMOMMAIEKTPONNTOB. Baene-
HUE INEKTPONYTOB B MONHMEDHBIE PACTBOPBL! NMPHBOAMT K PaspylIEHHIO CTPYK-
Typ. YBejdueuHe CTEHeHH MHHEepanu3ailMH BOLbI TIOHIKAET pPeoNorHyeckue
CBOHCTBA PaCTBOPOR. DTO CBA3LIBAETCA C yMEHbLUIEHHEM TeOMETPHUECKOTO pa3-
Mepa (OAMMEPHBIX MaKpoMO/eKyn Moj AEHCTBUEM THAPaTHPOBAHHBIX HOHOB
coneii. Conm, uMeroupecs B COCTABE NNACTOBbIX H 3aKAaUHUBAEMBIX BOA, CHHXA-
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OT BA3KOCTb PACTBOPA, T.K. [I0A AeicTBHEM HOHOB MAACTOBOH BOUBI U MpHIIO-
KEeHHOr0 HaNpSKeHUA CTPYKTypa PAcTBOPOB NI0NHOCTRIO paspyaetca {16,17].

[lpu QunbTpaun pacTBopa B MOPHCTOi cpelle HabmoaaeTcd agcopbuns
nonuMepa Ha nopoje. YBelH4eHHE COAEPKAHHS XJOPHCTOrO HATPHA, XJIOPH-
CTOr0 KalblMA W APYrEX aextponutos ot 0,5 a0 20 % mHoroxpartHo ymenu-
unBaeT afcopbuMio MonHMepa Ha 11opofe. AgcopOuis rojuMepa, 11pH KOHLeH-
rpaumu 0,03-0,05 %, Moxer coctaBnsars 30-150 r/eM’ 1In 0,15-0,75 kM. Ad-
cop@iiMs 3aBHCUT U OT NPHPOABl NPOAYKTHBROTO nnacta. Tak, Ha M3BeCTHAKAX
OHA 3HAYMTENLHO BblLIE, YEM HA KBApUEBBIX [eCHaHUKaX, a B NONTUMHKTOBBIX
nopoaax B 4-6 pa3 splille, HeM Ha KBapHEBOM necyaHnke. AacopGuus noponaM
n1acTa u3 MHHEPANTM3IOBAHHBIX PACTBOPOB B HECKOJILKO Pa3 BBIILE, YeM H3 Oli-
pecHeHHBIX BOJ.

Ancop6iys NOAMMEPOB HEONHO3HAYHO BIMAET HA MOBEEHHE MNACTORLIX
GaonaoB. YMennluente ancopbUnl nonuMepa CHAXAeT (QaKTop COMpoTHBIIE-
HHS AN BOAbL ¥ OXBAT J1acTa 3asonHeHHeM. [1pH Bhicokoit ancopbumm dpont
10THMEDA 3HAYUTENBHO OTCTAET OT QPOHTA BhITECHEHHs Hedtu Bonoi. [Toato-
My BeOOXOAMMO Ofipejienenie ONTHMANBHOIO AMAna3oHa afcopOiuK, KOTOPbI
obecneqnT 2ddexTHBHOR BEITECHEHHE HediTH.

[lonyumepHele MONEKYNIBl B BOZHOM pacTBOpe NOL AEHCTBUEM PasiHYHBIX
haxTopoB MOryT HeoGpaTHMO paspyWIaTECA BCNEACTBHE HX AeCTpykiuH. Jlect-
PYKUHA MOXeT GbITh XMUMUIECKON, TEPMHYECKOH, MEXAHHYECKOH MMH CABHIO-
Boil, MHKPOGHONIOrHIeckod. XHMHYECKas AeCTPYKIUS UPOHCXOAUT B pe3y/lbTa-
Te BZ2MMOAEACTBHS KHCIIOpPOAa BO3OyXa C [OIWMEPHBIMH Monekynamu, [Toato-
MY B BOlg ANs IPHIOTOBNENHA PACTBOPA He A0MKHO BeITh Kuenopoaa. OTpHua-
TeNbHOE BO3NEHCTBHE OKA3LIBAIOT CEPOBOLOPOL, CONM XENe3a; MpH CONPHKOC-
HOBEHHM CO CTANLHBIMK NOBEPXHOCTAMH BA3KOCTBH pacTBOpa NMaJaer, 0coGeHHo
B [IPHCYTCTBUHM MHOI'03apAiHbIX HOHOB colied. OTMe4eHO, YTO 10 CHIE BIHMAHHA
Ha [0JIHMEPHEBIE pacTBOPhl HOHEI COJIel NNAacTOBOH BOMk pacomaratoTcs B cre-
JlyrOWEH OCNEN0BATENLHOCTH, 3aBHCALIEH OT BANEHTHOCTH M PaJUyca KaTHO-
Hos: Me > Me > Me "', K'> Na" > Ca™ > Mg"™ [16]. Tepmuueckas nect-
PYKUHA NPOMCXOIMT Npk Temneparypax ssiwe |00°C. Mexaunueckas IecTpyK-
uns 0GycnoBneHa paspsiBOM MaKPOMONEKYIAPHBIX aCCOLHALMI MO AeHCTBYEM
1IOBBIIEHHBIX HANPAXKEHHH (NPY BBICOKHX CKOPOCTAX HBHIKEHUS) PH TEHEHHHM
PacTBOPOB B He(TENPOMEICIOBOM 06OpY/A0BaHNM, IPHIaGOHHOMA 30He nnacTa.
MHKPOGHONOCHYECKAS ACCTPYKUHS [IOJTHUMEPHBIX MONIEKYII MOXKET NPOHCXOHTE
non neficTBHeM a3poOHBIX GakTepuii, KOTOpblE MOryT pa3BHBATLCA B LiTacTe
1pH 1aKkauke ux ¢ Bonoi [ 14].

Y nenwnas 3¢ dekTHBHOCTE namensercs or |19 go 1580 /T rionumepa.

[Jorumepubie pacTBopsl 06BIMHO UpHMeHsIOTCSE B BHAe 0TOpodek. OnTH-
MaNpHOE COLEPXkatKe nonumMepa B pactsope coctasiser ot 0,01 g0 0,15 %,; npu
ITOM onTUManbHLIA 06beM oTopodek coctasnser 20-40 % or obbema nop nna-
CTa. 8 HacToslliee BpeMs OCHOBHBIM HalpasneHuem sBnsercs noaGop onry-
MAJIBHEBIX KOMITO3HUHIA DEareHTOB € TOYKH IpeHus Hx cTaGHIBHOCTH H dex-
THBHOCTH He@TeBbTecHeHHs [16],
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HeoHOpOMHOCTE [J1acTa OKa3bIBAeT CYUIECTBEHHOE BIMAHME Ha dddex-
THBHOCTb METOJa Mp¥ ManoBsskux HedTsx ( Menee 10 mila*c), npu noseiureH-
HBIX BH3KOCTAX HedTH pellaioiliee BIMAHEE HA HEQTEOTAAYY OKA3hIBAIOT PEOJIO-
CHYECKHE XapaKTePHCTHKH HedTH 3a CYeT YMeHbUIeHUs BI3KOCTHON HeycTo#-
upBOCTH. EciH 110nMMepHOE 3aBOIHEHHE MPUMEHSIOT ¢ CAMOI0 Ha4yala paspa-
OOTKH, TO NMeped MOTHMEPHBIM PACTBOPOM MOXKeT 00pa3oBaThCs (POHT CHUITBHO
MHUHCpaH30BaHHOA cBg3aHHON BoAbl. Hanboiee OnaronpuaTHbele YCI0BHA
{IpHMEHEHHs CKJI4JBIBAIOTC B KOHLle GE3BOJHOrO (Hadane BOJHOIQ) HEepHOHa
3KCINTYyaTalMHK pPsiia CKBAXUH, NPUIEHALUETO K BOSOHArHETaTEIbHBIM.

B xap6oHaTHEIX (10pojiax 3QQEeKTHBHOCTE METO/a CYLIECTBEHHO CHUXKa-
ercst 3a cueT HoNee BHICOKOA afcOpOLHUYA TOJIMMEpa H CHUKEHHS HHTEHCHBHO-
CTH KalMJUIAPHOTO 3aMelteHus HedTH B roprcTeix Omokax [18].

ONWH 43 11epBbIX KPYNHBIX MPOMBILIIEHHBIX IKCIEPUMEHTOB 110 IIpUMe-
HEHHIO 3aI'yCTHTENIEH, HIIK KaK cefdac roBOpsT, TOTOKOOTKIIOHSIOWEH TEXHOIO-
rWM, ObIn mpoBeneH Ha y4actke HoBo-XazpHCKOH MIOME@NH ApPIaHCKOTO Me-
CTOPOXKAEHHS.

[Ipu nepponauansHoMm avamuze BHHHuedTs v YOHUU npomeicioroit
2(pPEKTHBHOCTH JaHHOH TEXHOIOrHH MONYYHIUCh SBHO 2aBBILUIEHHBIE PE3V.Ib-
TaTsbl.

[To norosopy ¢ oObexnHenneM bamuedTh oueHka 3¢ dekTHBHOCTH Bbina
NMpoBeaeHa KONAEKTHBOM tox pykoBoacTBoM M. A. Tokapesa.

Ha Hoso-Xa3uncko# mnowlagu BeideneHs! leHTpansHoe (1) ombiTHOE 4
ABa KoHTpousbiibiX - (1) 3anamuoe u (I1I) BocTounoe mous.

Hna 6omee 00beKTHBHONA XapaKTEPHCTHKY MEONIOMMYECKOR HEeOOHOPOI-
HOCTH W 4HAH3a Pa3paOOTKH ONBITHEIA YHacTOK BKIKOYEH Hamu B Hosee Kpyil-
HbIH yuacTOok Ha Hoso-XaszuHckoi miomany. CeBepHas rpaH#aLa ero MpoxXoauT
no cksaxunam N 5891, 4810, 3762, 3799. BocrouHas rpaniia orpaHu4MBaECTCS
BHEHIHHM KOHTYPOM HE(TEHOCHOCTH, 3anagHas - OeperoM pexu benoi, 0xHas
rPAHMIA (PUYPOYEHA K /THHHM BbIKIHHWBAHHA KOJNEKTOPOR U HNPOXOAHT [0
ckBaykuyaaM N 3677, 3791, 3863, 3171, 5927. O61uee uncio 30ObIRAIOIMNMX W HA-
I'HETATENbHBIX CKBAXHH Ha ydacTke 103, a ero pasmMepsl TaKOBBI, YTO NO3BOJA-
HOT CPaBHUBATH €10 110 TE0JIOMHYECKOR HEOZHOPOLKOCTH ¢ MHOOBIM IPYrUM J0C-
TATOYHO KDY MTHBIM YYaCTKOM ApPIAHCKOT'O MECTOPOKIEHHUS.

['eotorudeckoe cTpoeHue OIBITHOTO YYacTKa JETANbHO U3Yy4anocs HaMy
¢ MOMOILIBIO MOCTPOEHHsS ONOK-CXeM AHarpaMMel (puc.3.3). 3amexu €HedTH 0T-
IIOCATCH K TEPPHIEHHON TonIe HUKHEro Kapbona. KoinexTophl npeacTaBnensl
MEKOTIMHHACTRIMH ITECYaHUKAMU, KPYNHO3EPHHCTBIMH aNeBPOJIMTAMU, depe-
AYOUMMHCA C MPOCIOSMH TTHHHCTRIX rTopond. Ha ywacTke Beienstores 2 oc-
nosHpix mnacta: C, u Cyy, eAYHAYHBIMA CKBAKMHAMH BCKPBITBl MANOMOLIHbLE
aaactei Cyy, Cv, Cyyo. CpeaHss TONLIMHA 1U1ACTOB 2 M.

IInact Cy; npencrasien Bo BCeX CKBaXHHAX COBCTBEHHO OMBITHOrO yda-
CTKa. B HEeKOTOpBIX CKBaXUHAX MJIACT AEIMTCS Ha 2-3 mponiactka. TOMUAHA
nnacta mexsercs ot 1,2 no 12,2 M. CpefiHsis ToNIUMHA Ha 33aMaJHOM KOHTPONb-
HOM 1ofle 6,9, Ha LEHTPallbHOM OfIBITHOM Yy4acTKe 6,8 M, H&a BOCTOYHOM KOH-
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Macrurad: seprukansusii | 200

ropusontansHent | (0000

Puc. 3.3. biok-a1arpaMma reonord4ecKoro CTpOCHHs HHXHEKAMEHHO-

YTOMbHBIX OT/IOXEHWH B pajioHe ckBaxuH 5231,5232,5239,5240
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TponsHoM 4,9 M. [Inact C;; sBiIA€TCA OCHOBHBIM 3KCITYaTaLIHOHHBIM O6BEKTOM
Ha OMBITHOM Yy4aCTKe.

[Tnact Cyy MeHee BeigepkaH, yeM nnacT Cy;. CpefHaAs TONHHEA NiacTa B
3aMallHOM KOHTPOJIBHOM Tione 5,35 M, Ha OIBITHOM [1071e 3,4 M Y HA BOCTOYHOM
KOHTPOIIBHOM roJe 1,6 M.

[Topuctocts no anacry Cj 20,22, Hedrenaceienuocts ~ 0,88. Bsaz-
KOCTh HeTH 1m0 nnactam =19 mlla-c, kxpome nnacta Cyy — 29 mlla-c. JaBnchue
nmacta 7.4 - 7.6 miTa. ra3oBwii paxtop 12,3 - 15 M*/1. HauanpHoe [I4CTOBOE
nasnenue 14,1 Mna, HauaneHas miacToBas Temnepatypa 24°C. HavanbHsie Ga-
TAHCOBBIE 3aMachbl, COCPEOOTOUYECHHEIEC B MIACTE C(l o Ka)xnomy y‘!aCTKy, ciie-
AYIoLliNe:

3anafgHoe KOHTpOlibHOoe roje 938,3 Thic. T;

- onsiTHoe nmoxe 1651,25 Tric. T;

- BOCTOYHOE KOHTpOJkHOE noje 630.64 ThIC. T.

CpenHue 3HaueHHs NPOHMLAEMOCTH 110 1, 2, 3 v4aCTKaM COOTBETCTBEH-
Ho pas#sl 0,600, 0,600 1 0,400 MEKM-.

OnbITHBIR yJacTOK Hadan paspabarsiBatees B 1961 r. K moMenTy Hada-
Na TIPOMBIULIEHHOrO 3KCIepuMenta 8 1975 r. no y4acTky 0suo npodypeso 46
JOOBIBAOINUX CKBAXHH W paboTano 6 HarHeTatebHBIX cKBaXHH. [INOTHOCTE
CETKM CKBaXXUH COCTARIIA 29,5 ra/ckB., 0OBOAHEHHOCTH IIPOAYKUKHK — OKOJIO
30 %. B nactosulee BpeMs 1o y4acTky pabortaroT 83 noosiBarowmx u 20 Harue-
TATEIbHBIX CKBaXXMH, TeKylIas MIOTHOCTh CETKM CKBaXHH 16,4 ra/cks.. 06BoI-
HEeHHOCT, mpoxykuuu 79,5 %. Bemmuuba oObeMHbIX 3anacoB, OPHXOMALUIHXC
Ha | paboTaBuryio ckBaxu#y, coctasnder 206,3 teic. T. Haumnas ¢ 1971 r., co-
OTHOIU@HHME 3aKauKWd M JOOBIYH KHIKOCTH OJHM3KO K |, ONHAKO TEMII 3aKauku
cHmkancs 8 1974 - 1975 rr. 1 coctasun = 0,78.

ITonMepHOe 3aBOfHEHME IPOBOAKIOCK ¢ anpens 1975 r. 01.01.78 zaka-
yeHo 1100 v 7 %-Horo rens Texauuecxkoro nonuakpunamuna (ITAA) mapka
AM®. 3akauka pacTBoOpa [POH3BOAMTCA TONMbKo B maactT Cy , coxepxammui
nedTs BAskocThio 18 mila-c. CpenHss 00BOAHEHHOCTh MDOAYKIIME YIACTKa Ha
Hauano JKCIepHMeHTa cocTaBaina 36 %, HO Ha ceBepe y4acTKa pAd CKBaXHH
6ei1 06BOaHEH Ha 60 %. PacTrop nonumepa koHueHTpauwu 0,02 - 0,06 % 3aKa-
4MBaNK MONEPEMEHHO C HArHeTaHHeM Boabl. [IpoBomuncs ruaponns [TAA ex-
KHMM HAaTpOM, 4TO NOBaIWAET 3 heXTHBHOCTS [TOMHMEPHOTO 3aBonHeHusd. Cpexn-
HAR 1e0HUT KHUAKOCTH N0 Kax1oMy H3 ydactkor (1979 r.) cOOTBETCTBEHHO pa-
BeH: | - 112 | 2-78 3 - 24 m'/cyT. [TPHEMHCTOCTS HATHETAEMBIX
ckpaxcud 200-300 m/c npu naBnennn Ha Gydepe 90-110 Kr/em”.

3akauky [TAA Hauamu 8 2 CKBaXHHBI Ha tore (CKBaXHUHB 5239 1 5240).

Kak otMeualoT aBTOpH JKCNepUMEHTa, NPHEMHUCTOCTh HArHETATEAbHBIX
CKBaXXWMH He CHIKANACH [IPH Tepexojie K HONMMEpHOMY 3aBOMHEHHI0. JITOMY
criocoGcTBOBAT Pl $AKTOPOB: BhICOKAA [TPOHHLAEMOCTD [114CTa, BoICOKOE JaB-
JIeHMe 3aKa4YKH, [I0NepeMerHad (LIMKIHYECKas) 3aKkauka pacTBopa i BOJbI, Cpas-
uTensHo Hebosiian xkoHuentpauus [TAA. Cnycts rog, 3akauky JTAA Havanu
1IPOBOANTH B CKBaXHHbl 5231 u 5232. Junamuka zakayku [TAA B Kaxnyio Ha-
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rHETATENBHYIO CKBAXUHY H B UEJIOM [0 YYacTKy NpuBegeHa Ha puc. 3.4. Kon-
uenTpauus [IAA 8 Boge 3a Bech ONBITHBIA MepHo] Konedanach B JOBONLHO LK~
PCKAX Mpenesax, ocpelHeHHBIe 3HavYeHus cocTtabuiy ot 0,01 go 0,005 10 1979
r., 0,03 - Ha nporsokenuu 1979 r. u 0,06 — B 1980-1982 cr. Kaxariit roy, Kak
ITaBUIIO0, OLITO OKONO 3-X UMKIIOB 3aKauKy.

[TpuBeJeM HEKOTOpbIE OTIMYMTEIbHBIE MOMEHTRI OLEHKY TIPUMEHEHUS
{1AA Ha onsiTHOM y4acTke HoBo-XasuHckoii ulowany.

Bo-nepshix, 3akauka [1AA nposoxurcs i10 miacty Cy, Torna xak 1o0bl-
4a (10 MHOIHM CKBaXHHAM HPOU3BOAUTCH COBMECTHO 43 mnactos Cpu Cyy, a B
HEKOTOPBIX CIyHasX 13 [IDOMEXYTOUHBIX.

[Mpu aroM Ang oleHKH >GEeXTUBHOCTH MeToa AeObIda He(TU NeNHTCS
[(PONOPUHUOHANLHO TOAMUEE MIacToB. CyLECTBYIOLME METOAbl AENeHHS [O-
Onuy HedrH MEXIY NacTaMM He rapaHTHPYIOT BBLICOKOH TOYHOCTH M BpSLL Ay
MOCYT {IPUMEHATRCS [IPY TAKHUX TOHKHX 3KchepuMeHTax. [loaTomy B AanbHe#-
WM TIpY aHATH3e MBI HE JEIAM J00BYY MEXIy MJIacTaMHM, a OepeM TOMHYIO
I0OLITY 110 BceMy 0fbeKTy paspaboTKy.

Bo-BTOpEIX, NIpOBEAEHA CPABHHTEIbHAS OLiEHKa [eONOrHYeCcKol HeoqHO-
POTHOCTH ONBITHOrO ¥ KOHTPOJNIBHBIX Y4aCTKOB, YTO (T03BOJHIIO YYeCTh CTEleHb
BIHSHHs [€OJIOHYECKOW HE0JHOPOAHOCTH HA TeKYIIUe 3HAYeHUSA HeTeoT1a%H.

B Tperbyx. NpH NpOBOAHMOI CXEMe 3KCIEePHMEHTa 4acTh 3aKa4YHBAeMO-
ro pacTBOPA yXOUMT 3d IDAHMIIbI OILITHOTO y4acTKa, [I03TOMY [PH aHanu3e Ha-
MH BbIIEIANUCEH OJOKH, LIeHTPOM KOTOPBIX ABIBUTUCH HATHETATE/IbHBIE CKBAMXKH-
Hbi, 1 JAN1ee NePBhIi DA OKPYXKAIOMIKX KCIITYaTaMOHHBIX CKBAXHH, KOTOPhIE
UCUBITEIBANY BAMsAHKE 3aKauky [TAA. ['paHunb!l 3THX GJIOKOB BEIXOIAT 3a IPa-
HHLBI TPUHATOR cxeMbl. (13 BbIAeNeHHBIX BIIOKOB ObUIM MTOACYUTAHB! 3aNaChl U
MPpOBEAEHA OLEHKAa [e0NOrHYECKOH HEOMHOPOAHOCTH. JuUeHKa 3P GheKTUBHOCTH
npoBogUnack Kak no cxeme bamHWMIIMAedTs, Tak 4 0 IPUHATONR HAMM CxeMme
BBIJEICHUS OMBITHBIX OJIIOKOB.

Ilpu >ToM oueHka 3(deKTHBHOCTH IpuMeHeHHs [TAA npoBommiacs ¢
[IOMOLUBK) BCEX OCHOBHBIX METOJIOB, NPUMEHAEMbIX [PH ONEHKe >(HeKTUBHO-
CTH NOJOGHBIX 3KCIEPUMEHTOR.

M3 dMeOWMXCs MHOTOUMCTEHHBIX JaHHbIX aHAMM3a IPOEKTHBHOCTH
[TAA comnemca na pabory BHUWuedtu [19]. Texyuyio nedreoTnauy 1o
JABYM KOHTPONBHLIM HOISIM aBTODPH! IPUBOMAT COBMECTHO. PacXoXileHue MeXIY
Texywel HedTeoTauel Mo ONMbITHOMY ¥ KOHTPONLHOMY fonsaM Ha 1981 rox co-
CTUBI/AET OKONO 12 %, 4TO aBTOpaMu npuHAMaeTCst 3a HQdeKT oT NpuMeHeHHUs
pactsopa [TAA. Beauuuna noaobsoro »ddexta He MOxeT ObITh 00biCHEHA
ToJabko 3aKkadkod [TAA, B Bugy toro, 4to Ha Hagano 3akadku [IAA 5To pacxo-
KAeHHe CocTaBnsio okoilo 10 %. 1lpu 3ToM aBTOPLI HE YYMTHIBAIOT BIMSHHE Ha
TERYyIlylo HedTeoTaauy reoNoruHueckod HeOAHOPOIHOCTH. PaccduTaHsl KOd(-
(QHLMEHTEL, XapakTepU3YIOUIMe eONOrHHECKY) HEOIHOPOAHOCTE. Kommiexc-
HpIE 10KA3aTE,IM HEOAHOPOAHOCTH OMNBITHOIO, 3aNafHoro ¥ BOCTOYHOrQ y4acT-
KOB COOTBETCTBEHHO paBHEL: 2,45; 2,80; 6,46. Takum 06pa3oM, KOHTPOJILHEIE H,
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KA. 5234 X8 5232

Puc. 3.4, JvHamuka 3akagku [TAA
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0c06eHHO, BOCTOYHEIH yYaCTKW He UAEHTUGHIMPOBAHB 0 reo/OrHYECKOH He-
OIJHOPOAHOCTH € OTBITHBIM.
Mcxonueie JaHHbie IS OUEHKH KOMILIEKCHOIO [10Ka3aTeNns HEo/Hopoa-
HOCTM IIpUBeneHsbl 8 Tabn. 3.4.
Tadnvna 3.4
Hexonusle  1aHHBIE H 3HAYEHMst [OKazaTened  HEOLHOPOIHOCTU
70 ONLITHOMY M KOHTPO/IGHbBIM TTO/SIM

i {Tone ‘; Hw(c,m M I hnpunn.M i . m \ Ky i LT 3 Kp i
| i LM LWy W :
FOnrrrioe 12,15 | 485 J 21.79 12,29 | 8222 11.74 245 2,33 ‘
| Bauagroe ! 11,08 [ 428 | 21.35 11,74 | 77,00 11.35 280 ¢ 282 J

P 287 T 2100 | 966 ¢ 8062 | 12.27 646 | 300 |

. Docrounoe | 6.39

IlpoBesierHbIA pacueT TeKYLLUCH HEQTEOTAa4H 10 ONBITHOMY U KOHTPO:lb-
HEIM (OJIM ¢ YYETOM DAaCCYMTAHHBIX HAMK 3a1aCOB NPHBOANTCA B Tad. 5.5.

JAvHaMMKA Texyulel He@TeOTAayM MO BCEM AHATUIUPYEMBIM I0JIAM
HETKO PAIDKUPYETCS M0 I'e0NIOrHYecKOoil HeoAHOPOAHOCTH. PasHuua Mexnoy Te-
Kyuied HedTeoTAdadeH 110 ONBITHOMY M KOHTPOIBHLIM M10JISM B LIEJOM ¢ VIETOM
IEPecYUTAHHBIX 3aMacoB Ha AaTy sakadkyd [TAA coctarnana 5 %. 31o ofveios-
J€HO KaK PasiMYMeM B r¢0NOrM4ecKof HEOQHOPOAHOCTH, TaK M pasnyuHOH Hu-
TEHCHBHOCTRIO CHCTEMB! pa3palOTKH, B YACTHOCTH. [IOTHOCTBIO CETKU CKRa-
KiH. [[TOTAOCTB CETKH CKBKHH MO ONBITHOMY, 3aNaAHOMY H BOCTOYMHOMY KOH-
'l‘poJ]thIM MoNsiM Ha Jary 3akaskm [IAA cooTBercTBEHHO coctasisna: 0.8,
17,6, 11,9 ra/cxB. Cpenusid I0THOCTE TO 060MM KOHTPOIBHEIM [IOJISM COCTaB-
nana 14,25 ra/cks.

Ha xoneu 1982 roaa passuta Mesxay Texylieil Hegreotaaded 110 ONbIT-
HOMY YMAaCTKY W KOHTPOJBHBIM [1OIM B LIeOM cocTaBHIa nopagka 9 %. Dto
MOKET OOBACHATLCH KaK BHMSHHEM TeoJorMyecKofl HeoJHOPOAHOCTH M pasnu-
YHCM B MHTEHCHBHOCTH CHCTEMBI pa3padOTKH, TAK X HEKOTOPLIM BIHSIHHCM 3a-
xauku TTAA.

PaccmoTpHM. kakoBa BO3MOXHas JGheXTUBHOCTL NpHMeHeHus [TAA.
Ha aary zaxauxu [TAA no onwiTHoMy nomo 106siTo Ha 5 % 0osnblle, 4eM 1o
KOHTPOsibHbIM 110AsM. [Tpy 0680AHeNHOCTH MponyKuuu Ha 80 % 00 OMBITHOMY
oo Jobki¥a cocTaBuia Ha 8.5 % Gornblue, 4eM 0 KOHTPONBHBIM. Y 4HTHIBAS
Pa3HULY B EOJOrUYECKOW 1€0JHOPOAHOCTH M MJIOTHOCTH CE@TKH CKBAXHMH A0-
MOJNHHTEALHOE OTCTABAHME B HEPTEOTAaud 34 D10 BpeMs JAOMKHO COCTABUTh
okono 2 %. a Bo3MoxHbI#A 3@¢exT ot [TAA — 1,5 % or danaHcoBbix 3anacos. Ha
koHcw 1982 roaa Tekywast pedTeoraada no onkITHOMY flofo Ha 9,5 % Bhiule,
4EM 110 KOHTPOABHLIM. [IpoBOAS aHANOTHYHBIC PACCYKAEHHS, MOJNYHHM. 410
ApPHPOCT HEMTEOTAAUH 10 OOBITHOMY IOSK COCTABUT He Oonee | %, Tak xak
10T 2¢bexT nanaer Ha oba ocHorHbIX mnacta Cy 1 Cyy, TO © YHETOM 3a1acoB
acta Cy; 5OPeKT oT 3aKkauky cocTaBUT He Honee 2%.

CiienyeT OTMETHTh, 4TO 32 BPEMS JKCIEPHMEHTA DACXOKNCHHSI MEXLY
Texywie# HedTeoTAaveil OBITHOrO M 3alafHOr0 KOHTPOTBHOTO (oNed yMEHb-
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LUKITUCE. YMEHBIIEHHE T0 CBA3AHO C YILIOTHEHHEM CETKHM CKBaXKHH II0 3amai-
HOMY KOHTPOJIBHOMY TO/0 H Ha koHey |982 ropa NAOTHOCTE CETKH [0 HUM
cTana MPMMEPHO ONHHAKOBA. YINOTHEHHE CETKH CKBRXMH MPHBEIO K YMEHb-
IEHHIO 0OBOMHEHHOCTH MPOAYKUMH MO 3allafHOMY KOHTpOsIBHOMY fomto. Ta-
KHM 06pa3’oM, HHTEHCUBHOCTh CHCTEMDI PaspaoTKy MO ONBITHOMY M 3araiHo-
MY KOHTPO/IBHOMY NOJIAM BRIPOBHSUIAch Tonbsko K 1982 rogy.

3a Bpems zaxauku [TAA pacxoKueHHe MeXIY ONBITHBIM M BOCTOYHBIM
KOHTPONBHBM (IOMIAMU YBEMHHWIOCh, TAK KAK {UIOTHOCTH CETKH CKBRXHH [10
HUM OM3KA, TO JTOT GAKT MOKHO OOBACHUTL PE3KHM DA3TUYMEM 110 [EOI0H-
YCIKOA HEOAHOPOUHOCTH.

3aBHCHMOCTE Texvilel ne(Te0TAauM OT OOBOAHEHHOCTH MPOIYKLUH B
VC.J0BHAX HEDOBUIMX YHACTKOB C OTKPLITEIMH (PaHHLIAMH ¥ OPOI0MKAROILMMES
YIIOTHEHHEM CETKH CKBaXHH sABIAeTC He CTalMIILHOM W3-3a BOIMOXHOTO
yYMEeHbIIEHMS 00BOMHEHHOCTH 32 c4eT GypeHus VIUIOTHSIOIIMX CKBaXHH. [1o-
3TOMY HaMM JONOMHHTENLHO U3YHeHa TeKYLIas HeYTEOTAA4a 0T HE3PA3IMEPHOTO
BpeMenH (Tabn. 3.6). 3akauka [IAA 10 OMBITHOMY Y9acTKy OCYLIECTBIANACH Ha
momeHT t=0,3. K sToMy BpeMenu pasHHLa MEXIY Tekylled HedTeoTnaded no
OMaITHOMY M KOHTDOJIBHBIM NOMAM cocTaBuita 4.3 %. Ha MoMeHT BpemeHn
1=0,6 (npenensHoe (Ge3pasMepHoe BPEMS BOCTOYHOTO KOHTPOMBHOIO ydacTKa)
3T& Pa3HWNA COCTABMANA 6,0 %. YYHThIBAY PasHUUY B reollOMMYeCKOl HEOqHO-
POLAHOCTH ¥ HHTEHCHBHOCTH pa3paGOoTKK paccMaTPHBAEMBIX NOMed, ddeKkT ot
3akadxu [TAA Byner coctasasts npHMepHo 1,3 %.

[pu onerke >PPeKTUBHOCTH 3akaukn [[AA, noMMMO mocTpoeHus u
AHAMM32 HHTErPAIIEHEIX XaPAKTEPUCTHK BRITECHEHH, (blida TPHMEHEHA* OLeHKa
aportosa BH no metosmke 3aBUCHMOCTH BOIOHEDTIHOTO (aKTOPa BPeMEHH T
{20]. Tpu nocTpoerny zasrcumocty BHO® = f (1) 8 TIONIYIOrapHMHYECKUX KO-
OpIHMHATaX 3aBHCHMOCTE TPAHCHOPMUPYETCS B IPAMYIO AHHMIO, I03ROMAOLLYIO
nporsosuposats BH®.

B tabm. 3.7 npusernens: GakTHueckue 0 NporHo3Hsie 3Havenus SH no
6.10KaM OKPY>KEHHs HAFHETATC/IbHBIX CKBAKHIH. JTH JaHHBIE [10KA3bBAIOT, YTO
no onoKaMm cxBaxuH 5231 u 5239 HabmogaeTcs HeBOABLLOE yMeHbineHye BHO
nocae 3axkaukn [JAA. [To cxpaxune 5232, HaoG0opoT, HabMONAeTCK HEKOTOPOE
yBe1nuenue sogonedTsHOrO daxropa.

Bee 570 n1o3BONAET cACnaTh BRIBOA O HEXOTODOM TOJOKHTETRHOM BIHA-
HUU 3aKauky [TAA Ha IMHaMKKy BOLOHE(TIHOro hakTopa.

[IpoBeaenHbif aHATH3 103BOIIN C1€ATH CAENYIOWMNIA BBIBOL,

I. TIposeneia ouenxa reonorndcckoil HEOAHOPONHOCTH paccMaTpuBae-
MhIX OOBEXTOB, TOZBOARIVIIAS KONMUYECTBEHHO BLIBHTE CTENEHD HEOIHOPOIHO-
cTH.

2. Beiasero, 4TO BOMOKHBIA TEXHOUOTHHECKMA 3GDEKT 0T 3aKkadky
[TAA MokeT cocTaBnaTs !,5-2 % oT HaNaHCOBBIX 34MACOB.

3. M3yuenne auHamMMKH (aKTHU4ECKHX M NPOTHO3HBIX 3HAYeHHM BOO-
HeITAHBIX DAKTOPOB NO3EONAET CUMTATL HAMHYHE HEBOMBUIONO TEXHOMOTUYe-
CKOro 3(exTa OT npuMeHeHus [TAA.
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Crenyet oTMeTuTh, 410 creunanictamy AHK «bamnedTs» 3TH pesynb-
7aThl ObUTH OPUHATHL ¢ ONTHMH3MOM, 2 JaibHERIlIee PA3BHTUE METOXOB B 3TOM
HapaBneHHH [1ePCIEKTHBHBIM.

3.2.1. [NonumepaucnepcHas cucTema (ITAC) Bo3pacicTBHS Ha IIACT

[Mpussanue HedTSHWKAMA TPOU3BOLCTBEHHOH 3@(HEKTUBHOCTH NpHUME-
HeHMs 3arycTUTeAeH, B YACTHOCTH, PACCMOTPEHHOrO Bhilue npuMeHeHns [TAA,
[T03BOJIMIIO HauaTh DoNiee WIKPOKOe BHEAPEHHE TOro METOa M pa3paboTKy ero
monubukaumi. CorpyaHnkaMu  COO3HEDTENPOMXUM MOA  PYKOBOUCTBOM
A Il Tasu3osa Oslla mpeafioXeHa HOBas MOIM(MHMKAIIMA - BO3AEHCTBUC TOJH-
MepANCTIEPCHBIMYA CHCTEMAMH.

Bo3geHCTBHE Ha M1aCT OCHOBAHO HA CHHXKCHHH OPOHHUAEMOCTH 00BOJI-
HEHHOCO I1aCTa 32 CHeT 0OpPA30BaAHMS YCTORYMBOMA K PA3IMBIBY Macchi Mo duio-
KymipyromnM JedictBHeM [IAA. OCHOBHBIMH KOMIOHEHTAMH 3TOH CHCTEMSI
ABAIOTCS MOHOTEHHBIE NOJMMEpPR! M AHCHEepCHble YacTHIB! ruHel. [Ipu onpe-
JeleHHON KOHLEHTpAalWH NoauMepa U [JIMHbl B DJMHUCTOH CyCHeH3WH co3ja-
FOTCH YCIOBHA O/ HONHOro CBA3BIBAHMA 0TNMEpa (QIOKYIAUKK) ¥ IOTyHEeHNA
VCTOHYHUBBIX [THHONOIRMEPHBIX KOMITIEKCOB C HOBBIMM DU3MYECKMMHU CBOHCT-
BaMHM. [ IMHOTONHMEDHEE KOMIUIEKCEL 00pa3yloTCs 3a CHET ajgcopOUHM MOJe-
KVI MOMMMepa C aKTHBHBIMU IDYNIaMH ONHOBPEMEHHO HA HECKONAKMX B3BE-
LIEHHBIX YACTULAX, B pe3yasTarte pasmep wactil goctaraer 10 - 200 mxm. On-
TUMaTbilas 103a nonumepa, obecrneunBaiomas 00pasoBaHue Haubonee KpyHEIX
XJIONBEB H CEeAMMEHTAIMIO [IMHHUCTBIX HacTHl, obpaTHO MpONOPLMOHANLHA
KBagpaty paanyca dactui (2. 22].

Tpu 3akauke T1JJC B mmacT IBMKYIIMHACH BLEDEIH CYCIEH3IUH NOTHUMED-
HpIlt PACTBOP MOIHQUIKPYET OBEPXHOCTH [OPOABI BCIEACTRHE anCcOPOLKY U
MEXaHHYECKOrO YyIEPKAHUS MaKPOMONEKYN fONHMEpa, CHUAs TEM CaMbiM
KOHUEHTpaLMIO pacTBopa. UYacTuilsl [NIMHB! M MOGOAB! MIAcTa, TTOCTYNAoINC B
BHJIe CYCIEH3MM, BCTYAIOT BO B3aUMOAEHCTBHE C MAKPOMOIEKYIAMHU ITOTHME-
pa, aacopOUPOBAHHLIMY Ha 10pPOIe ¥ HAXOAAIUMMHMCS BO B3BEWIEHHOM COC10A-
guu. Tpy 3TOoM, ¢ OJHOH CTOPOHBI, OrpaHMHYMBACTCA TMPOHHUKHOBEHHE Hacidll
[iIMHBL B MeJIKUE [OPBhl, a ¢ APYrodl - MPOUCXOIMT IIPOYHOE ylepKaHHe IHC-
MEepCHBIX YACTMLL BO B3BEIUEKHOM COCTOSHHH, CrIOCOGCTBYIOIIEM (IIOKYIIALMH.
Hanuune cBOGOOHBIX CEFMEHTOR MAKPOMOJIEKYIT 10CIC TePBHYHOH ancopbuuu
0DECNEUMBAET MIPOYHVIO CBi3b AMCNEPCHBIX HacTHULl 00pasyFoIIuXCs [0IHMep-
AMCiIEPCHBIX arperaToB C NOBEPXHOCTEI) NOPOL, CO3laBas T€M CaMBIM 0GbEM-
HYIO, YCTOHYABYIO B THHAMHMYECKOM [I0TOKe Maccy. B pesyneTare ofpa3osanus
[1JIC B BEICOKOTIPOHMLIAEMOM OOBOJHEHHOM TPOMAACTKE (POUCKXOMUT YMEHbL-
IIEHHE TTOABMIKHOCTH KHAKOCTH, ¥ 3aKaunBacMas BOAA BHIMYKICHA IABHIATACH
170 MeHee MPOHUIIAEMBIM POCTonM, Gonee YQPEKTHRHO BLITECHAS OCTATOHYIO
qedTb. [To 1aBOpaTOPHBIM UCCIEIOBAHUAM [OIBMKHOCTL BOMbI mocne odpa-
6otk TTJIC cumxaeTcs B 2-4 pasa [0 CPaBHEHMIO C 3aKaYKOH TONBKO pacTBopa
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foAMMepa WK CIHHHCTOM CYCMEH3HMH, OCTATOYHBIH (PAKTOp COMpPOTHBIEHHA
YREJIHIHBAETCH C [TOBBIICHHEM KOG PULIMEHTa MPOHHIIAEMOCTH OPObL.

TexHONOTHS 03BONAET MONYYHTH JONOJIHUTENbHYIO 106BI9y HedTH 323
CuUeT riepepacnpeneIeHus (pHHpraLIHOHHLIX NMOTOKOB W CHH3HTD 06BOHH6H~
HOCTBH OPOMYKLUHH, IPAYEM BO3MOXHO MHOIOKPaTHOE [IPHMMEHEHHE Ha BBICOKO-
OGBOJHEHHBIX YHACTKAX JAeKH.

DddexruBHocTb npuMenenus [[JIC 3aBHCUT OT CTENeHH HEOMHOPOJAHO-
CTH paspe3a H JMToJ0rMYecKoro cocrasa nopod. [Ipu passHTol HeogHOpOOHO-
CTH NMACTa MO [JIOWAAN 3alleraHds JaHHas KOMIO3WLHA CTAaHOBHTCS Manosg-
(heKTHBHOM, BCIEACTBHE HEJIOCTATOYHOH rNyOHHBI MPOHUKHOZEHMS B ILTACT -
soAa, orubas otopouky [1JC, NpoaomkaeT QUIATPOBATHECA IO BHICOKOIIPOHH-
udemMbiM v4actkam. [1yBuHa NpOHHKHOBEHWA KOMITO3HLUH B [IACT BO MHOTOM
33BACHT OT YCTOWYHMBOCTH [JHCNEPCHON CHCTEMB! H pacrpeleneHus YaCcTHL Mo
pasmepaM. Ecu B KOMIO3MLUHMHK COLEPKUTCS GONBLUIOE YHCIIO0 KPYITHBIX 4aCTHIL,
pa3Mepnl KOTOPBIX 3HAYUTENIBHO [TPEBLINAIOT PasMephl IOP B HOPOLE, TO Takas
KOMITO3HLMS JOJDKHA TIPEOONeTs DOBILOe MEXAHHYECKOEe COMPOTHBIEHHE CO
CTOPOHBI TIOPO/BI, YTO 3HAYHTENHHO CHH3UT NMPOHUKAKIYO CIocodHOCTh., C
ApYro# CTOPOHBI, HEIOCTATOYHAs YCTOHYMBOCTH KOMIO3HUMH (T.€. BBICOKad
CKOPOCTEL OCE€JaHMA YacTHL) TaKXKe YMEHBIINT ec 3¢J¢)CKTHBHOCTB, JITOCKOMBKY
AHHEAHAT CKOPOCTE IBMKEHHS KUAKOCTH HEBENHKA, X KOMITO3UUUS PA3pPYILHT-
4, HE POHUKHYB E II1acT HAa AOCTATOYHO 60MNbLYIO rnybuny {23].

OntumansHsMu napamerpamu TexHouornd T1AC s TeppHUreHibix Ko-
rextopos (PM] 39-5765673254-88P) senstotcs:
~ koHuUeHTpauusa [TAA 0,05-0,08 %;
~ KOHUEHTPaUHs rMAHUCTON cycrieH3ud 3-6 %

- yneanHbIH 06bem 3akauku [TAC 220 m'/m.

Pactopsi NaOH, [TAA, nomuraunepuua (IT0) w JI13-11 vBeauyuBaroT
cTabunpHOCTs aucnepcuy, a pacteophl BIIK- 402 u nonmamupocy:isdora
(TIAC) paspymwator ee. Komiozuuuu JI1D-11(0,5 %)+NaOH(0,5 %)+6eHTOHUT
n MTI3-11(0,5 %)+ NaQH(0,5 %)+ [17(0,5 %)+6eHTOHHT NOKA3and BhICOKYIO
YCTOHYHBOCTE M OO0IIbINOE COAEPKAHHE MENKHX YacTHi. BUAMMO OTHOCHTEND-
HYHO CEIHMEHTALMOHHYIO YCTOHYHMBOCTE ¥ PEONOTHHECKHE CBOMCTBZ PaccMoT-
PEHHLIX AHCIIEPCHEIX CHCTEM, COLEPNKALIMK TOJbKO HHU3KOMOIEKYISPHBIE KOM-
[IOHEHTBI, MOXHO OOBACHHTE CTPYKTYPHOH COCTaBIsIOUIEH packIMHHBAIOLIEro
JaBJE€HHA, B 4YaCTHOCTH. aACOPOMPOBAHHBIE (IONSAPHBIE MOJEKYIBl CHCTEM
JAI3-11 v [MI7 na nNOBepXHOCTH MIMHUCTHIX YACTHL NPEMATCTBYIOT KOArYIALUH
OEHTOHHTA U IIPUBOIAT K TOABICHHIO CTPYKTYPHO-MEXaHUIECKUX CBOMKCTE [23].

[lpn ko3pduumeHTe pacuiieHEHHOCTH, paBHOM 2-3, TEXHONOTHYECKas
3QPEXTHBHOCTL J0cTUraeT 3935 T tonoNHUTENLHOMN sledTH Ha | CKBaXMHO- 06-
patorky. Cpennsas NPONOMKHICIBHOCTE FDPEKTHBHOCTH PA3HYHBIX MOIMGH-
kaumit [IAC o l'atapuu cocrasnser ot 12 10 60 mecsues [24].

[MonrmepancnepcHule CHCTEMbl UCNBITHIBATHCh HA JEBOHCKOH 3AIEKH
[IIKarmoBCKOTO MECTOPOX.IeHHA, YTiIeHoCHoW toaum Wrposckoro, YerhipmaH-
cxoro, Bosanackoro, HOromam-MaKCHMOBCKOrO MECTOPOXAEHMH BAIIKMpHY
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#a PomauikunckoM mectopoxkaeHun Tatapun. 32 1985-1992 rr. nposenessl sa-
xayku [TJIC ua 478 cxkBaxuHax, B T.4. Ha POMalUKMHCKOM MECTOPOXAEHHH - Ha
318 cxpaxunax. JomnonuurensHas go6wma HehTH coctasuna 347 Teic.T, B T.4.
Ha POMAIIKHHCKOM MECTOPOXAEHHH - 772 ThIC.T.

OpHuMm u3 unTepecHeAMUX npumMepos npumMerennsa [1C seasercs mpo-
VBICIJOBGIH 3KCTIepUMeHT Ha sanexu No 8 HIJY «AnbmersesHedTs» PoMam-
KMHCKOrO MecTopoxaeHus. ONbITHO-OPOMbILLTenHble padoThl IDOBOAHITICH 10
texHonorud AL Mazuzosa. Habnionenus 3a sKcnepMMeHsTOM ¥ QUEHKA CTO
30 QEKTHBHOCTH Ha IPOTAKEHUM LIATHANUATH JIET B Pa3HOE BPeMs I1IPOBOIUIIACE
M.A. TokapeBsiM, B.M. [llaxoBxussM, E.H. lesxyHosbiM, 1.3, Jenucnamo-
BeiM, A.A. TasuzoBbM 1 O.P. AxMeposoif.

Ouexum 3QhexTHBHOCTE Ha npumMepe 3akauku [1JIC B 3anexn Ne 8 Po-
MAaLIKHHCKOTO MECTOPOXIEHHAS.

OusITHBIA yHacTOK pacrnofioxeH B npegerax Oiaoka Ne. | sanmexku Ne 8
POMAIIKHHCKOTO MECTOPOXASHHS H NPHYPOUYEH K TEPPUTEHHOH TOJMIE HAX-

- 2
Hero  kapOoHa. ObGwekrom paspabortks  sBastorcs maactel  CBBj

CEBB}J G0OPUKOBCKOr0 TOpPH30HTA SCHOMONAHCKOrO Haaropusonra (pHc. 3.5).

YuacTok pacrmonoxeH B ceBepo-3amafgHOR uacTh 3amexu N 8 u orpaHHueH ¢
BOCTOKA OOMIMPHON 30HOH BBIKIHHHBAHMS, 4 C 3afala - BHEMIHHM KOHTYPOM
nedreHoCHOCTH (pHc. 3.6).

R
]

Jlutonorudecxky noponsl maactos CBBY 4 CIBBf OnU3KK Mexny co-

y 2 ,
Goit. [Tnact CpB{ - HINKHHH - Gosee YeM Ha 66 % ClOKeH recyaHHKaMH, a B

nacre C(BBlJ npeobnagaoT ateBponuThl. llecuaHuxku GOGPUKOBCKOIO ropu-
30HTa, B OCHOBHOM, MEIKO3EPHUCTBIE, 4 CPeIHE3EPHUCTbIE MEeCUaHHKH BCTpe-

2 o~
YA0TCA B BUEC pellKHX TpOC0EB B NacTe C|BB!~ H 00JIaZar0T BBICOKHMH KOJI-

NIeKTOPCKUMH CBOHCTBAMH. AJIEBPONHTL! B IPOAYKTHBHBIX IlacTaX 110 QHAbT-
PaLMOHHbLIM CBOCTBAM GJIH3KH K necyaHukaM. OTHOCHTEIBHO BhiCOKas NPOHH-
UaeMOCTh [P HEOONLUION MOPHCTOCTH OOBACHAETCA Hanw4dueMm "XpeHaKHbIX"
IIOPKCTHIX KAHAIOB, CBA3AHHBIX MEXAY COOOM.

h X
[Tnactel CBB{ U CilaﬂlJ B 3-X CKBaXKHMHax H3 22 JIMTO/IOTHYECKH CBS-

3aHBl Mexay co60il, a B OCTaIBHLIX C1y4asx pazjeleHbl INIMHUCTBIM TIPOILIACT-
KOM TONMUWMHOA 10 | M, KOTOPAIHA CIyXUT TONONHUTEIBHBIM PEIICPOM.

OTMeTHM, 4TO 0OBEKTOM 3KCIUTYATALMY W HALUMX HCCIEN0BaHMH ABIf-
€TCA Te0JIOrHYecKoe TeN0. OpeACTARASIOUIEe Co00H [OBa I'MApOOWHAMHUECKH
cBABAHHBIX racta. [Mnowans HedTeHOCHOCTH yHacTka pagHa 527 ra. Ha ydact-
KE pACrosI0KEHO 22 100bIBaloUMe CKBAKHUHbIL, 8 CDEJHEM HA CKBAKUHY MPHXO-
auTed 24 ra HeTEHOCHOW mIoWanH.

AHallM3 NOBEPXHOCTHBIX [1po0, oTODpaHHbix coTpyddukamu HI Y
"AALMETREBHEDTH", MOKA3BIBAET, YTO HE(TH OTHOCATCA K BBICOKOCMOITHCTBIM,
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HAONAXATH

Puc. 3.5. OupiTHBIR yuacTok 3anexn No 8 PoMalIKHHCKOr0 MECTOPOXKICHHA.

Kapta adexTuBHOR HedTeHacsiueHRoi TonuMAbl 11acTa: a) - C,88," (B-2);
8)-Cy 88y (B-1)
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CKBa)KMHAM OTBLITHOTO y4acTka Ha gaty 01.01.1990
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TOKenbiM. BI3KOCTh HehTH B MiacToOBBIX YCIOBUAX ONpelelicHa 0 CKBAXHHC
Ne 17430 u pagHa 27,0 m[Ta-c.

DkcrnmyaTauns ONMbITHOrO ydacTka Hadanmack 8 1975 r. ¢ 4-x go0OsiBaro-
LIMX CKBaXHH, 4Yepez 5 JeT y4acTOK paspabaTeiBaercs 22-mMs CKBAXHHAMHU,
IVIOTHOCTh CETKH CKBaXXHMH paBHa 24,0 ra/cks. YCI0BHO HA KaXOYH CKBaXHHY
npuxogures oT 30 g0 540 Thic.T 0alaHCOBBIX 3aNacoB HEdTH, 4 B CPEHEM -
145 TeIC.T. 3aBOAHEHHE yuaCTKA N0 OOBIYHOH TEXHOJIOTHU HavaTo B 1977 . on-
HOW CKB@XHHOM, a ¢ 1980 r. 3akauky BOABI BeJyT 6 HarHETATEILHBIX CKBAXHH,
MakcumanpHBLid ronoBoit or6op HedyTH gocTUrHyT B 1980 . (143,7 Thic.T), uTO
cocTapisieT 4,5 % oT GanaHCOBBIX 3aI4COB.

[lpakTira paspadorku 3anexed Boaro-Ypansckoi HITI, npuypouen-
HbiX K TEDPUICHHBIM OTJIOKEHHAM HHIKHEr0 KapooHa, NOKa3blBaeT, Y10 rof0BOH
0TOOp IACTOBOR XUKKOCTH U3 3alleXeil BO3pacTaeT M3 rofa B Mo MIUTelbHOe
spems 10 90 % u Gonee o6BogHeRHOCTH nponykunH. [lociae 1982 r. npoucxo-
IAT CHHXKEHHE TOOBOrO 0T6OpA ITACTOBOH XUIKOCTH ¢ 257 10 55 ThiC. M. 10
ABAAETCH OCOOSHHOCTRIO IKCIIIYaTallHM ONbITHOTO yuacTka. Apyroii ocobenuo-
CTBIO AB/ISETCA OJHOCTOPOHHEE BLITECHEHUEe HedTH BOMOM.

Fonopas 3akavka BOIbI B NPOAYKTUBHBIE NNACTHl TAKXKE YMEHBLIANACH,
KOMIIeHCauus ciusunace ¢ 2,1 (1981 r.) o 0,4 (2000 ).

B naganeHeIi MepHOA Belach 3aKA4Ka (TACTOBOM BOLBI [TOBBILIEHHOH
BaskocTH y,= 1,75 mlla-c. O6Gpa3zoBaBuryrocs OTOPOYKY MIACTOBOH BOIBI pab-
HOMEPHO HPOJABHIaNy IPECHOH BONOH No Beell AnuHe 3anexu. [loBepxHOCTHEIE
aHaNu3bl KUAKOCTH CKBAXHH VY9acTKa CBHIETEIRCTBYIOT O TOM, YT0 00pa3osal-
C YCTOHYMBBIH (POHT BHITeCHeHWUs HeTH BOOOH, XapakTepHLN AN 1op-
(THEBOTO BBITECHEHHA. CpenHAs OOBOIHEHHOCTh CKBAXXKHH NEPBOTO paAma Ha
1989 r. coctaBuna 64,7 %, BToporo — 24,7 %, TpeThero psapa-acero 10,6 %. Ha
Hacrosamee Bpems (2000 r) o6BOAHEHHOCTE CKXBaXHH BTOPOIO psja NOCTHINIA
senuuuHel 50,1% , tpethero psama — 16,5 %. OOBonHeHHOCTH NepBoro paaa
cHp3nnacs 10 47,8 % 3a c4eT OCTAHOBKY BLEICOKOOOBOTHEHHEIX CKBAXKHH.

HexoTopbiM NoATBepkICHHEM NOPILHEBOrO BLITECCHEHHMS ABIAIOTCA pe-
3YJILTATH HCCEA0BANMSA KOHTPONbHOH ckBaxKHHb! Ne 17429 Ha xoTopoit npoRo-
AWNCA BACPBBIE B MHEPe DKCTIEPHEMEHT 10 OlleHKe THHAMHKH He(TeHACKULEHHO-
CTH C 1IOMOUIb{O HH3KOHACTOTHOH 31eKTPOMETPHH B 00CRXEHHOM CKBaXHHE,
odopynopangofi OMIIT (ofGcafHbiMi MeTaNNONIACTOBEIMH TPYGaMH KOHCT-
pykiuy YHU). TlpoBesennsiit komniexe vccnegoBanuil 10 BK3 ua npotsxe-
HMH INECTH NET Nokasan otcytcrere noawveMa BHK B o1of 30mc.

CoBMECTHBIA aHaNN3 reo@U3AYECKHX ¥ NPOMBICIOBBIX AaWHBIX LIOL-
THEPXACT TOPLIHEBOH XapaKTep BHITECHEHHMS.

C deBpans no urons 1986 r. B NjacThl ONLITHOIO y4Y4CTKA vepe3 Har-
HeTaTeIbHble CKBaXHEBL No 13443, 17470 u 27061 3akauuBain nonuMepauc-
MIEPCHBIE CHCTEMBI. :

Ha gaty 01.01.2000 43 oneiTHOro y4acrka 400bITO GONbINE MHINHOHA
TOHH HedTH - 1356,9 TRIC.T, 4TO cocTaeiser 39.5 % oT 6anaHCOBBIX 3amacos.
Pacnpesenenvie HakoruteHHBIX 0TOOPOB He(ITH NO CKBAXWHAM Y4acTKa OTHOCH-
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TeNbHO HEPTEHOCHOIl NIOWaAM H306paKeHo HA PUC. 3.6. Xopowo BUAHO, 9T0
ocHoBHas fona ot6opos (67 %) NPUXOMUICA HA TPETHIO HACTh CKBAXMH (Na
5751, 15274, 16301, 16302, 17425, 17428, 17430, 17478). [Ise u3 nux - 17424,
{7478 HaxouaTcs B NepBOM pAny NOBHIBAIOUINX CKBAXHH, TPH - N 5751, 16301,
16302 - B rpeTseM psNy CKBAXHH.

C 1982 r. poct Tekymero koshduinenta HedTe0TAAYM TPOHCXOLNT
1IpH CHHXEHUH 0GBO/IHEHOCTH nponykuuy. B mepuon ¢ 1982 mo 1990 r. o6son-
HeHHOCTb HPONYKLHH OI1BITHOrO Y4acTKa HaxONWTCA B Npenenax 60 %. B nans-
HejitleM NPOM3OWNC CHUXKeHHe 06BOIHEHHOCTH J06siBaeMOit MPpOAYKUHMK OO
39,5 % (2000 r.). Tlo yuacTky HaGniofaeTcs HH3IKOE IHAMEHNe sonoHedTAHOIO
daxtopa, xa 2000 r. BH® cocrasun 0,4 (puc. 37

Camo no cebe - 9T0 pefikoe ABNEHHUE B [[PAKTHKE pa3paboTky 3anexed ¢
BhICOKOBA3KOM HedThi0. Takod >PQPeKT A0CTHIHYT 3a CHET KOMIUTEKCHOTO B03-
JeHCTBHA Ha TLIACT. .

Onperennm 3ddekT TpaMUHOHHEIME MeTonamit. | locTpoenne xapakTe-
PUCTHK BLITECHEHHS UIA OlBITHOIO ydacTKa 3anexu Ne 8 PomakuHCKOro me-
CTOPOXEHHMA OKA3BIBAET, 4TO [0 KOMIUIEKCHOTO BO3ACHCTBUA HA MPOMYKTHB-
Hble MIacThl yuacTka (1983 r.), MOXHO BbIAETUTH y4acTOK, GIN3KMHA K npAMO-
‘tuHejiHoi 3aBncuMoct,(puc. 3.8).

B Tabn. 3.8 npupeneHn pesynprarhl o6paboTKi XapakTepUCTHK BbITEC-
Helus - OpOrHOAIbIE H3BNEKAEMblE 3anachi HedTH npd OGBOJHEHHOCTH Mpo-
avkuus 3anexu Ha 99 % (Qu), koapdHUHEHT KOppeailin (r) 0 KoHeuHan
HedTeoTAavA.

3a Ba30Bkiit uATepBan BaaT nepuon ¢ 1980 no 1983 r., opa cOOTBETCT-
BYIONIHX 3HAYEHHAX 0OBOAHEHHOCTH N06pIBacMOH MPOAYKUKH 348 u 58,8 %.
BcieycTBHE TOFQ, YTO IPOTHO3 H3BIEKAEMBIX 3AIAC0B HeQTH NpPOBOAMTES IIpH
06ROIHEHHOCTH NPOAYKUMH Hibke 60 %, pacueTHoe 3HAYEHME H3BAEKAEMBIX 3a-
nacos Hed)Ty He ABJALTCH TOUHBIM.
TaGnnua 3.8
[Tpornos u3Bekaemsix 3aMacos OILITHOIO yHacTKa

| _ ] 1980-1983 | Kownewunas Hed-
Meron - 4 ;
‘ B Quyey THIC.T | r | reoriana _*
~_I'.C. Kambapopa 1009,4 - 0,9914 T}j,,]___ﬁ
C.H. Ha3apoga 1042,4 0,9935 | 28,1 ,_j

Onpenentim 3hHEKTUBHOCTE ¢ TOMOUIBIO MHOTOMEDHBIX CTATMCTHHE-
CKHUX Moaeneii.

OripenensM MecToionoXene obberTa HCCIeIOBaHMs B MPOCTPAHCTBE
FNABHBIX KOMIIOHENT OTHOCHTENBHO MecTopoxkaerHil Bosro-Vpansckoi HITL

[lo ypasHeHHAM rNaBHbIX KOMIIOHEHT pacCyHTaeM 3HAUEHHA Zi-Z¢ ons
oneITHOrO yuacTka: z, =4,27, 2, =-2,17, zy =-1L11, 24 =-0,47, z5 =-0,96, 2
=0,50. HaiifieM paccTORHHMS OT ONBITHOTO y4acTKa [0 NATH UEHTPO8 rpynuupo-
pauuA R(-Rs:



68
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R, R; Ry Ry R
8,10 2,49 5,04 5,72 7,07

MunuManbsHoe U3 ITHX paCCTOHHl/lﬁ NOKA3bIBAET, YTO OTBITHBIN YHacTOK
saneskd Ne § 110 CBOMM HCXOIHBIM jJAHHBIM TIPHHALIEKHT BTOPOH pyIiie o0p-
CKTOB.

Ha ¢ukcupoBadHble 3Ha4eHUs 0OBOIHEHHOCTH NPOIYKIIMH HaimeMm Ga-
10By10 HeTe0TIady 0 MHOTOMEPHBIM CTAaTUCTUYECKMM 3aBUCHMOCTAM. [ eo-
JOTHYECKHE H TEeXHOMOTHYECKME MPU3HAKM OMBITHOIO y4YacTKa, HEOOXOTUMBIE
Aj11 MOJETHPOBAHUS, [IPHBEJEHb! B IIpUIOKEHHH, Tabn. [T 1.du  [12.4

PaccuutaHHkle TPOTHO3HBIE 3HAYSHHA HE(PTECOTHAYH OMBITHOIO YYACTKA
sanesku No 8 coBMeCTHO ¢ hakTH4eCKHMHE JaHsl B Tabn. 3.9.

Tabnuua 5.9
DakTH4ecKas ¥ IPOTHO3HAA HeTeoTAaya

OBBOIHEHHOCTE NPOIYKUUY, Yo

i Hegreornaya

% 20 ;1 30 [ 40 [ S0 1 60 | 70 80 [ 90 [ o8
| 80 [ 120 117511901205 | - . - - -
| DakTHIecKas | 424 | 35,0 j 33.0 ]| i

i ; j ‘ : : ‘ } ;
lporwosnas | 05 ' 12,01 172 117,61 22.3 | 30,6 | 43,8/ 470 | 51,7

Ana warnggHocTH nonydveHHble pesynsTarhl (Tabn. 3.9) u3obpaskeHbl
rpaduyecky Ha prc. 3.9. Jo 1982 roua nab:iofaeTcs cOBUAAEHHE QaKTHUECKORH
He(TEOoTAaYM C MPOIHO3HOA N0 MOLEIsM. PacxokmeHre B 3HAYEHUSX 1) He
npessbiaer .5 % B Ty naw uHyto cTopoHy. C 1983 r. HauuHaeTcs paBHOMEpHOE
YMEHBIIEHHE ronoBOro ordopa XMIKOCTH M3 CKBaXMUH OMNBITHOTO YJACTKA,
BCil€ICTBUE 3aKayKM 3arylieHHol Bogbl, a ¢ 1986 r. Bo3nmelcTBHe Ha ILIACTHI

2 o
C:BBT H C[BBE JONMOJHEAETCA 3aKa4YKOH NOMTHMEDIHCITEPCHLIX CUCTEM. C;(ena-

eM TMOTERITKY ONENNTh BOSMOXHYI0 KOHEYHYIO HETEOTHAuy C YHEeTOM [poBe-
AeHHBIX METONOB MOBbIIIEHUA HedTeoTAauH nnacta. [locTpoum rpadux Texy-
wero Ko3pHUUHeHTa HeTEOTA24H B KOOPAUHATAX T (OTHOILIEHHE HAKOMIIEHHON
A06prH KHAKOCTH Kk GanagcoBeM 3anacam), puc. 3.10. [lposenem skcTpanons-
UYM0 KOHEYHOro l‘lpHMOJlllHCﬁHOFO y4yacTKa 3aBHCHMOCTH. ﬂanee OInpeaeluMm Mo
noNyHeHHOMY YPaBHEHHIO 3HaueHue HehTeoTIauu, pasHoe 54,6 %o npu =1,

Takum oOpazom, >PdexT KOMIUIEKCHOrO BO3AEHCTBHSA 3aKII04AETCs B
CIeYROUIUX NOSOWEHUAX!

I. B teuenne nocieanero paja sier Habsonaercs cHuxenre o6BogHEH-
HocTH npoaykuudu 1 BH® omeitrOro yuacrka.

2. Texywmwn# kosoduuuedT HedpTeoTaaun npu 60% oOBOAHEHHOCTH 1O
CPABHEHHIO C IPOrHO3HBIM NoBeicHICA Ha 10 %.
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[Ipy mocTukeHMu t=| 3HaycHHE HEPTEOTAAUH MOXET COCTABHTDb
54,6 %. CnenoBarensHO, MPUPOCT HE(TEOTAAYM B PE3YAbTATE KOMILICKCHOIO
BO3JeHCTBHSA MOXET OhITh okono 3 %.

OcHoBHOH 3 deKT IKCIEPUMEHTa, Ha HaLl B3MIAL, 3aKII0YaeTCs B 0rpa-
HHUEHHH O0bEMA NOMYTHO N06EBaeMOA BOjbl. ITporuo3Has BETHYMHA HAKOI-
AeHHOro BodoHepTaHOTO dakTopa (BH®D) 10 3a1exam BTOPOi rpynms! B cpel-
Hem paBha 4-6. [lposenennstii mporsos BH® 8 1990 r. npeanonarai oOporHos-
HOe 3HAYeHHE N0 ONBITHOMY ydacTky,pasHoe 1,5 (LgBH®=0,18), onnaxo 1o-
C/€HHE MPOMBICIOBhiC HAOMIOCHHS CBHIETENBCTBYIOT O TEHOEHLHHM CHHXKE-
una BHO (puc. 3.11).

3.3. Bo3neiicTBHe ocagkoresieo0pasytounmMe COCTaBAMHI

Hanpueiimee pa3BUTHE [IOTOKOTKIOHSIOWMX TEXHOMOIHH IIPHBEIO K
CO3AHHMIO Pa3NUYHEIX 0CAIKOTENeo0pasyIoUX COCTAaBOB. B HAcTOfIlEe BpeMs
H3BECTHO HECKOTBKO JECATKOB pa3sHOOOPa3HBLIX KOMIIO3MHHA XHMHYECKUX pea-
reHTOB, [IPUMEHAEMBIX ¢ Uellbl0 0caaK006pa3oBaHus B BOAHOH daze, B maacTo-
BbIX YCHOBHAX. B OCHOBHOM OHM COCTOAT U3 Napsl PEAreHTOB, MOCAEL0BATC/h-
HO 3aKAYMBAEMBIX B [IACT, [ NOCAE WX CMEIUeHHs BbinapaeT ocafok. Ocanko-
00paz0BaHHE MOXKET TPOUCXOIUTS 3a CUCT B3IAUMOIEACTBUS MEXIY peareHTamu
¥ KOMIICHEHTaM¥ BOIbI, HedTH, mopogsl. Hanpumep, 11 kapOoHaTOCONEpKa-
[Ero [UIACTA 3aKauWBAaeTCA Cylb(paT dnioMHHMA (CEPHHCTBIA rIIHHO3EM)
Aly(SO4); nH,0O umu amomoxiiopun AICH [21].

PerynupoBanne npotecca 0cagxooOpa3oBaHHA B INACTOBBIX YCIOBHAX
ABJIAETCH JOCTATOYHO CIOXKHON 3aa4ell, BAPbUPOBATH MOXHO JIHIIb 0OHEMaMH
M CKOPOCTBIO 3aKa4MBaHUs pacTBOpoB. C Hebi0 NMPENAOTEPallleHHs BblNaleHHs
ocajgka B NpH3a00MHOMN 30HE I1acTa PUMEHAIOTCA PasIHYHbIE TEXHONOIMH 3a-
KAYK{ peareHToB. DQQeKTHBHAa dUepelylOUlascs 3aKadka OTOPOYEK pacTBOpa
0canxoodpasylouMX MeI04HBIX COEJIMHEHNH U PACTBOPA COJIM JBYXBAJIEHTHOTO
MeTalina, pa3felIeHHBIX OTOPOYKOHA NMpecHOR (yMATYeHHOH) BOABI M4 [IPEJOT-
BpallleHHA TIPEXIEBPEMEHHOr0 MX cMeluuBanus. Perymiposanue reneofpaso-
BAHMA BO3MOXHO H3MEHEHHEM KHCIOTHOCTH Cpedsl [PH WCIIONb3OBAHHU Allio-
MOXJIOPHAZ, T.K. 30JIM FMAPOKCHMAA AMOMHHHUA 00NnagaroT aMPOTEPHEIMH CBOM-
CTBaMH. .x

CyuwecTBY0T KOMIO3HUMH. B KOTOPBIX 0CaZCK 00pasyercs He cpasy, a ¢
TEYEHHEM BPEMEHHM WM 04 BO3AEHCTBHEM TUIACTOBOH TEMIEpATYpsl, YTO MO-
3BOJSET CMEIUHBATH PEAreHTHI 10 3aKa4KH.

Ocankoreneobpa3yloiiie TeXHONIOTMH HallpaBieHbl Ha NOBBIIEHHE OXBa-
Ta c;1abofTpOHUIAEMBIX 30H MPOIIACTKOB W THH3 BO3LEACTBHEM MyTeM mepe-
pacipeAeeH s MOTOKOE HArHETaeMOMN B TACT BOAb! UPOMBITOH 30HBI IIPH MO-
MOWIM YBEIUUEHHA €€ (QUIBTPALMOHHOIO COMPOTHUBAEHHS, T.€. CHH3HKEHHS
[pOHHUIIAEMOCTH.
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OcrHoBHBIMH DaKTOPaMH, ONpele sIOLIHMy BeI6Op peareHTa Ans nomy4e-
HHS BOJOH3OIHPYIOLIMX MATEPUANIOR B INACTE, ABISIOTCA XUMHHECKHHA COCTAB M
CBOMCTBA MIACTOBBIX BOI, HEQTH; MHUHEPATOrHYSCKHM COCTAB MOPOA 4 HX 00-
VeHHbIe CBORCTBA; XHMHUYECKas aKTHBHOCTE 3aKauHBA€MOI0o peareHTa OTHOCH-
re/bHO KOMIIOHEHTOR IPOMYKTHBHOTO iacTa [ 16].

BbIGop MeI0YHBIX peareHToB 00YCIOBIeH COOEPKAHUEM B CTOUHON BOAE
«aTvonos Ca™> u Mg'®. B pesyisrare peakiiy o0pa3yloTea OCAKy CaSiO;,
MgSiO;, Ca(OH),, Mg(OH),. Ocanok CaSiO; 10 npupofe ABAAETCH KOLIOHA-
HBIM ¥ CIIOCOBEH CHH3NTh NPOHMUAeMOCTh A0 |0 u Oonee pas, a 0CaaKH ruapo-
OKHCEH KAIBIMs W MarHMs CHHXAIOT [TPOHMIIAEMOCTH THLUL B IIONTOpa - NBa
paza. B 3aBUCUMOCTH OT Me0NOro-(hbU3MIECKUX YCIO0BUH MECTOPOXICHHH BapH-
AHTDL METOJA MOCYT OTJIMHATRCH WCTIONb3YEMBIMH DearcHTaMy U WX COOTHOILE-
anem. Tak. ;IS TIPOBeIEHUs 0CAAKOOOPA3OBAHUS AN YCJIOBHH balikupuy Ha
MECTOPOXICHHAX TeBOHA C HEQTAMM MAIOH BI3KOCTH Henecoodpa3Ho opumMe-
{ieHHE PACTBOPOB ¢ (OBB{IIEHHAIM COAEPKAHHEM MHAPOOKHCH HATPHUA, 4 Ha Me-
CTOPOXAEHHAX HHKHETO KapOOHa - C BRICOKHM COEPHAHHEM CHIIMKATA HATPHS
[16].

Ocankoo0pasytoas CHCTeMa Ha OCHOBE CHIMKATA HATPHUSA OTJIM4aeTes
TeM, 4TO [IpH B3aUMOJIEHCTBUU CHIIMKATa HATPUA ¢ CONAMN LIET01HO3EMCTIBHBIX
VETATAOB HAPSAY ¢ BHINANCHMEM OCAAKOB FMAPOOKCHAOB KANbIMS A Martus
NpOMCXOOUT 0Npa3loBaHUe U BbIMAllEHHe, BCMGACTBHC CHUKEHHS pH cpeast,
CTYHEHUCTOTO KpeMHeseMa. CHCTeMa 1ia OCHOBE CHNIMKATa HaTpHA I0CIe KOoH-
TAKTA ¢ MUHEPAIU3OBAHHON BOJOH MpencTaBigeT coG0H 00BEMHYIO re;ieodpas-
HYIO MAcCy, KOTopasg B OTIMYHMe OT OCANKOB WIETOYHOH cHCTeMbl Sosee Mel-
fleHIT0 OcegaeT MOX ASHCTBHEM CHII TSKECTH W NPUBOMHT K CHUKEHUIO [POHU-
AEMOCTH MOYTH B 4 paza. BMecTe ¢ TeM, 3aKauuBaHHe 11eJOYHOH OTOPOYKY M0
CPaBHEHHIO C CHIMKATHOH ¢10coGCTBYET Gosee JHAYHTENBHOMY YMEHbIICHHIA
QCTATOYHOM HeTeHACHILIEHHOCTH TOPOJLL. [To2ToMY 111st 0OecTieyeHUs HedTe-
BRITECHRIOLUMX CBOKCTB M CTETEHH CHUIKEHHS OTHOCHTENBHOW [POHUIAEMOCTH
NOpOABl 1eNecootpa3Ho B YCIOBMAX MWHEDAIH3OBAHHBIX BOL, IOBBIILEHHOH
BA3KOCTH He)TH ¥ YMEPEHHOH TeMIIepaType [1acTOB HCIONB30BATh CMECH Lie-
OYNBIX M CHIMKATHBIX PacTBOpoB. CUNMKAT CnocoBeTBYET "CBA3BIBAHMIO" OT-
A€BHBIX 4aCTHIl FHAPOOKUCH M UX VKPYITHEHHIO.

B kayecTBe CUIMKATA LENOYHOTO MeTAII4 MOKET HCTOMB30BATBCA OPTO-
CHUIKKAT, METACUIMKAT M EHTOrMAPaT HATPUS ¥ Kadusd, KOTOPbIE NTPH B3aHMO-
HeHCTBUM ¢ XMODHIOM Kalbuds 00pasyioT re;eofpasHslil 0Canox. Pactropsl
JTUX CUHKATOR TTPM KOHUEHTPALIMH MX B PACTBODE OKOMO | %% MMEIOT 3HaveHHe
pH. dmuskoe « 13 [21]. [liIs BHYTPHILIACTOBCTO o0pa3oBaHUs HeoOXOANMO
BIAMMO/ICHCTBHE CHUIMKATOR (IEIOUHOI0 METAILIA C COMBIO ABYXBAIEHTHOID Me-
Tamia @ KOOI HATPA WIH KalbiMHHPOBAHHOM COMH C NMOIMBANCHTILIMH ME-
Taniamy.

B nocnensee Bpems LIMPOKOE IPUMEHEHHE HAXOMAT IONYNPOLYKTHI H
OTXOAB! XUMHYECKUX [IPOM3BOJCTB: LIENOYHBIE CTOKH, OTXOOBl MPOH3BOACTBEA
KamponakTaHa, cocTostie W3 kapGoHata cynsdara HATPHA, WIAMINIHHH,
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KPEMHE(QTOPBOAOPOIUCTAL KHCIOTA, AMMOHMH KpEeMHedTOpPBONOPOLUCTHIN,
aMMHayHas BOJla MEeTUNEIUTONO03bL, IUTHOCYNB(OHATE], OTXOMR TPOU3BOACTRA
MBLUTOBAPEHHBIX 3aBOMOB, CEPHUCTEIA IMHHO3EM, ATIOMOXJIOPHI, 0TpaGoTaHHas
cepHas KUCIIOTa, HedeIuH, JUCTUILIEpHaA KU/IKOCTD H T.A.

PaccmoTpuM Ha rpuMepe AHOPEEBCKOO MECTOPOXXAEHMA 3DEeKTHB-
HOCTB MPOBEACHHAIX METOAOB BO3NCHCTBUA B 1996 — 1999 rT.

MecTopoxaeHue npejcTaBiseT co0oi OpaxMaHTHKIMHAILHYIO CTPYKTY-
py TIOYTH MEPHIMOHANBHOIO MPOCTUPAHUS , OKOHTYPEHHYIO u3orumncoi 1180 m.
Pasmepsi monHATHS 10 BTOpo# u3orunce 10x4 kM, aMmiuTyna 18 M, COCTOMT H3
ABYX TOAHATHH : AHzapeescxoe 9,5x5,5, ammnurvaoa 18 M, Basutamuuckoe
(cxB.Ne 21)2,7x1.5 | amrnuTtyza 8 M. 3anexy 11acTOBOIO CBOLOBOIO THIA.

B TEKTOHMHYECKOM OTHOIIEHHWH MECTOPOMIEHHE MNPHYPOYEHO K UeH-
TPaNbHOH 4aCTU bUpckol celnoBUHEL

[IpoMbiLuiensble CKOTEHNs HE(TH YCTAHOBNEHBl B NECYAHHKaX TeppH-
resHod Tonum HumxHero kapdona (TTHK). [InacTel 3aneraior na roy6use 1320-
1400 M. Ilpencrasnens! mecuaHWMKaMM M [ECHaHHCTBIMM aneBpomuTamu. Bee
OHHM XAPaKTEPH3YIOTCA HEOMBIIOH MOIHOCTLIO M JIHTONOIUYECKOH HEBsIep-
MAHHOCTBIO.

B npoayKTHBHOI HacTH paspe3a BLIAENSH ONMH JKCINYaTallMOHHBIA 0Gb-
eKT., Bmovarowmh rutactel CV, CV1,, CVI,,CVI,.

OcHoBHBIMH MiacTamMyl apasiotca CV u CVI()I, conepxamue 38,1 #
28,8 % oT ofuHX GanaHCOBLIX 3aMacoB He()TH COOTRETCTBENHO.

[lnact CV. [Inewans pa3spUTHA NecuaHukoB ofpazyeT OBMIMPHYIO 30HY,
BRITAHYTYHO C CeBEpa Ha 10r. B GOMBIIHHCTBE CKBAXHH IECYAHMKH [peCTaBIe-
Hbl OOHHMM C/I0EM, TONUIKHEA KOToporo mamensercs ot 0,6 10 4,0 m. [Ipeo6na-
Aarot tonmmnet 2,0 - 2,4 M. Koaouument pacunenensocts pased 1,13, koad-
QHLHEHT necyanucroctd - 0,95. [lopucrocts cocTasmser 23 %, mpouuuae-
MOCTb — (3,736 Mxm".

Mract CVIL," JlaHHBIA nAacT Ha Gomblled 49acTH MIoWwAanm MECTOpOX e-
HUA npelcTasied necyannkamu. KoaG@UUMEHT pacIpocTpaHeHAS KOMIEKTOPOR
pasen 0.85. Koapuunuent pacunesensocT niacta pases 1,09, a koadipuim-
€HT MeCIaHUCTOCTH — 0,95,

Tlecuanyky niacta o6nagator XOPOLIKMMH KONIEKTOPCKUMH CBOMCTRAMM,
CpeqHAA IPOHULAEMOCTH X coctaBiieT 0,468 Mxm”,

Cpennne reonoro-dusuyeckve napametpsl TTHK caenyiomve: nedrresa-
ChlUleriHas TOMWHHA 3,2 M, opuCcTOCTh 23 %, HauanbHas HedTeHaCHIEHHOCTD
83 %, nposuuaemocts 0,57 MKM®, KOIQOHIMEHT NeCYaHUCTOCTH 0,39, xo3t-
(huuMeHT pacuneHeHHOCTH 4,6.

He@ru Annpeesckoro MecTopoxieHUs BA3KHE — BABKOCTb B MIACTOBBIX
ycinoBusax cocrasnseT 8.6 — 28,8 mIla-c. [notHocTs [1acTOBOH HEMTH HaXo-
awrca B npeaenax 878 ~ 902 kr/m’.

[LracToBale BOABI MECTOPOX/CHHS OTHOCATCA K XJIOPHAHO-KATbUHEBOMY
THILY, 001mas MuHepanu3aius 775-923 mr/aks Ha 100 r, mnotaocts 1,18 rem’.
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ITo AHmpeeBCXOMY MECTOPOXIAEHHIO HayaTbHbie OAJaHCOBBIE W U3BIE-
kaeMble 3anachkl TTHK cocTaBnaroT cooTReTcTBEHHO 19282 n 6941 THIC.T, OKO-
10 15 % U3 KOTOPbiX COCPENOTOUEHO B BOAOHEDTAHOH 30HeE.

IMpoekTHElid KOHEYHBIA KoadduuueHT HedTeoTgauyn paBed 36 % 1pn
TAOTHOCTH CETKH 110 KOHTYPY HedTeHocHocTH 9,4:10* M /CKB.

AHJpeeBckoe HeTAHOE MECTOPOXKIEHHC BBEACHO B pazpaborky 8 1969 r.

o 1975 r. srcruiyataius Besiach 0e3 fTOAEePKAHUs NIIacTOBOro AaBie-
HHA, Ha YIIPYTro-BOLOHAIIOPHOM pexxume. B 1975 r. sBeneHa cucrema nonnep-
YaHUS TLTACTOBOTO AaB/JIEHUA — 04aroBO-U30HPAaTE/bHOE 3aBOHEHHe. Ha me-
CTOPOIKIEHUY BbiEJEH ABANLATh OAMH OYAr.

OlleHUM TeQ/IOTUHECKVIO HEeONHOPOMIOCTh OuHaroB NpY MOMOMM KOM-
IEKCHOIO TI0Ka3atels. PesylbTaThl cTaTUCTAReCKOR 00pabuTky JaHHBIX U NO-
JIYYEHHOE 3HaY€HHE KOMIUIEKCHOro ioKasaTeas HeOoAHOPOOHOCTH CBeAeM B
tabna. 3.10.

Kak sunum (tadn. 3.10), Haubonbied HEOIHOPOLHOCTEIO XapaKTepMu3y-
wores osarn No 21, 14, 11, 19,20, 18,2, 7. 1, 10, 12,9, 4, 13, 16, 6, KHeon xo-
TODBIX HAXOJUTCH B mpenenax ot 18,5 no 3,4.

Tabnuua 3.10
PESVHBTHTH P4acy€TOB O oYaram
P;i::;: gM(hatb) ; M(hnp) W Ws, K Beon
L 3,82 2.12 11,75 | 433 6.28
I 3.4 2.03 11,75 4,33 7.38
5 | 348 2.24 19.08 0,81 1,99
41370 2,22 925 3,64 4,10
5 4,32 3,05 10,09 2,72 1 2,08
6 6,10 1,86 3,47 4,59 | 3,43
7 2,94 2,41 11,75 4.33 7,18
8 8,50 213 1 848 475 2,03
9 6,49 1,82 ¢ 12,45 3,80 | 411
10 | 341 | 278 11,75 | 433 | 537
1L+ 373 2,04 12,88 | 615 i 10,40 |
12§ 420 2,13 1099 | 384 . 472
C 13 452 1226 10,07 = 381 3,75
L 14 2090 1535 1 1092 544 | 13,42
L1577 460 1,69 | 10,12 1 205 | 276 |
16 587 1,96 10,47 ; 4,03 5,68
1 . 546 2,25 1770 107 1,34
18 1 485 | 194 | 1184 | 607 : 7.64
L 19 1 460 1 145 0 942 , 605  8.56
P20 0 3,13 1 199 1 1175 | 433 | 817 |
L 21 2,71 193 | 16,00 | 6,05 : 1850 |
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Bonee OQHOPOAHBIMU (10 [€OMOrHYIECKOMY CTPOSHHIO AB/IAIOTCA OHard Neo
17, 3, 5. 8. 1S, Kneon kotopbix cocrapnaeT ot 1,54 ao 2,8.

Jlanee ouesHM KOQQUUHEHT TPOAYKTHBHOCTH QHaros no UMeroulencs
wddGopMaUMH I'HAPOIHHAMUYECKHX uccnegoBaHuil ckpaxxHH. [lapameTphi CBe-

aeM B tada. 3.1 1.
Ta6nuua 3.11

L Ko @HLUMERT MPOAYKTHBHOCTH f10 04aram
:';‘;" 213 4!L5 6\7 s‘iglxo TREVERE m;[s[m 171 18] 19|20 21
K [ 0a4] oas] 0.43] 0,58] 0.70[ 043 0.57 024 0.26 0,59] 0.38] 1.37] 105{ 0.16] 1.12] 0.98( 0.17] 036} 0.55] 7.12] 0.86

[pumeyanne: Hom o4, - HoMep odara: Kn — ko3 @UUHEHT IPOAYKTHBHOCTH 10 HedITH.
1/(cyT-Mlla).

YVcnosHo odaru pasofpeM Ha ABe rpynmel. K repeofl oTHeceM O4ard,
TPOOYKTMBHOCTh NO HedTH KoTopbix KH Haxomurcs B npenenax oT 7,12 no
0.55 T/(cyr-MTla); ko BTOpOH — O4ard, ¢ KOIQPHUMEHTOM OPOXYKTHBHOCTH
0,44-0,12 1/(cyt-Mlla).

Quaru Ne 2, 4, 7,9, 10, 13, 16, 19, 20, 21 xapaKTepu3yroTCA BHICOKOH
reoNOrHYeckoi He0AHOPOIHOCTBIO U NIPOXYKTHBHOCTRIO 110 HEQTH.

Quarn Ne 1, 6,9, 11, 12, 14, 18 aBAsgr0TCH HEOAHOPOIHBIMA U OTHOCATCA
KO BTOPOi TpyIITE 110 TPOAYKTHBHOCTH.

) Quary Ne §, 15, 0MHOPOAHB! IO TEOIOTHUECKOMY CTPOSHHUIO H OGNAA0T
BHICOKOH NPOAYKTHBHOCTLIO.

Quaru Ne 3, 8, 17 npeacTaBieHbl KaK OfHOPOJAHbLIE H XapaKTePU3YIOTCH
HHU3KHAM 3HaYEHUEM KOIPPHIMEHTA MPOLYKTHUBHOCTH.

AHIpeeBCKOe MECTOPWKACHAE BCTYIMIO B 3aKMIOMMTENBHYIO CTaMIO
pA3paBOTKM, XApaKTepU3IYHOLIYIOcs BbICOKOW OOBOIHEHHOCTBIO 106bIBaeMOi
[POAYKLHMH, Nagaroweii 100sMel HedTH U NPOAOIDKUTENbHEIM, 10 CPABHEHHK)
¢ ADYTHMH CTagusAMH, CPOKOM pa3paboTku. TeXHOJOrudecKye nokasaTeny pas-
paboTky npuseneHsl Ha puc 3.12 v 3.13.

Texymmii koadduument nedreotnaun cocrapan 293 % ma 01.12. 99
(upoexTHeir  KHQO 36,6%). Hakonnennas no6bda He(TH  JOCTUrIa
5656,8 thic.T, unx 81 % OT HayanbHBIX A3BNEKAEMbIX 3aI1ACOB.

Ha MecTOpOXOEHHY TUIOTHOCTH CETKA PaboTalouMX CKBaXHH Ha 1999 r.
cocrasasina 13-10° mY/cks. CiremyeT oTMETHTD, YTO IKCILTYATAUMs AHIPECBCKO-
ro MECTOPOX/IEHUS Ha epBOfl ¥ BTOPOH CTalHsx pazpaboTKu BeJach A0CTATO4-
HO «pemKoii» CeTKOM, MOTHOCTh cocTasina (40-50)-1 0* m/cka.

DdbbexTHBHOCTL pa3paboTky MECTOPOKIEHHS BO MHOIOM onpenensercs
COOTBETCTBHEM 3HAueHKA GanaHCOBBIX 3allaCOB, [IPAXOASLIMXCHA Ha CKBAXKHUHY,
OUTHMAIHHBIM BEJTUUAHAM.

AHJIPEEeBCKOE MECTOPOXNIEHKE OTHOCHTCA KO BTOPOH rpyiile 05BEKTOB.
Cpennye 6anaHcoBble 3anackl, IPUXOAAIIMEcs Ha pabOTABIIYIO CKBAXHHY MpH
o6BoaHeHHOCTH 0T O 10 60 %, Haxoaunuch B mpenenax 350-250Teic.1. Teky-
i Ko3(dHLUMEnT HedTeoTawn HA 60 % obGBoneHHocTH (1979 r.) cocTaBun
Bcero 7 %, T. e. 651710 oTo6pano okono 19 % OT HavanbHBIX U3B/IEKAEMbIX 3alla-
coB. TIpHuMHON HU3KOH BenMHHHEI HE(TEOoTJa4H SBHIOCE HECOOTBETCTBUE BE-
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MMYMHB! 0aNaHCOBBIX 3AIIACOR HA CKBAKHHY ONTHMANBHOMY 3HaueHMio. B Io-
clleyIoIlUe rofsl IPOHCXOIUN0 HHTEHCUBHOE YIINMOTHEHHE CETKH CKBAXHH U Ha
1999 . BeMM4KHa GANTaHCOBEIX 3811ACOB HA CKBAXUHY COCTaBMNa 77 ThIC.T.

PaccyuTaeM TeXHOTOrH4YecKHe mokaszaTeny paboTsl oyaros Ha 01.01.2000
T W CBeleM ux B Tabs. 3.:2.

Ouarm Ne 5, 11, 13, 8 xapakTepu3ytoTCA BRICOKOW 0OBOOHEHHOCTBIO - OT
99 1097 % .

O6B0JHEHHOCTD [OOBIBAEMOA MNPOLYKIHM MO MECTOPOXISHUIO paBHA
88,7 % , MmakcumanbHas 8 91,5 % 3aduxcupopasa Ha 1993 r. Cumxernne 06Boa-
HEHHOCTH J0OBIBaeMON TPOAYKUMH ObLIO AOCTHIHYTO 3@ CUET OCTAHOBKH BbI-
COKOOOBOJHEHHBIX CKBaWHH X Da3iIMYHBIX Te0NIOTO-TEXHUUECKUX MEpOrnpus-
THH.

C ueabio 060CHOBAHHS eNeco0OPAsHOCTH TPOBECHUS PANHYHBIX Me-
TOOOB BO3JAEHCTBUA HEOOXOONMO OLEHUTEL OCTATOWHEIE 3aHaChl HEMTH Ha pac-
CMaTPHBAEMBIX yYacTKax.

OnpezennM KOIHYECTBO OCTATOMHBIX U3IBIEKAEMBIX 3allacOB HEQTH MO
ouaraMm.

Tabnuua 3.12
Texuomorygeckue nokasare1d paboThl 04aroB MECTOPOIKIAEHHSA

Howep Haxonnenunas 100ema, T Haxonnennas ;
) . 74aKa'Ka Bo- | % BOIBI K |
. oUara HeohTH BOUBE { KHIAKOCTH | LT
1 150680 | 569248 | 719928 | 806390 38 1.1 |
2 163983 | 258391 422374 | 715970 89 1.7
3 1154740 ] 178375 333115 | 161450 85 0.5
| 4 7 87190 | 2008316 | 2095506 | 2076509 95 1.0
3 383744 | 3358261 | 3742005 | 2085185 99 | 06
|6 303017 | 2029355 | 2332372 | 2370344 94 10
7 1 144210 | 687296 | 831506 1027012 | 86 12
8 [ 192144 | 601828 793972 1568190 | 97 2.0
9 241983 | 832734 | 1074717 1603696 | 92 1.5
10 370899 | 1192224 | 1563123 1288428 . 89 0.8
11 128806 | 617409 746215 788932 98 1.1
12 405060 | 1146460 | 1551520 | 2781493 96 1.8
13 1 435289 | 3021839 | 3457128 | 4880235 97 14
14 1103353 | 385613 488966 731049 92 L5
15 | 98227 22266 120493 | 391632 98 49
16 186825 | 736486 923311 | 13313183 94 36
N 123973 | 1228817 | 1352790 | 1693364 71 13
18 285111 | 978694 1263805 1629112 89 3
19 ] 402015 | 3167786 | 2569801 _ 1691550 | 93 . 07 |
20 108130 | 207611 315741 | 688367 2 22 |
2] 234432 | 906421 1140819 i 811092 88 ! 07

TTpumeyane: K - oTHOLIEHHE HAKOMNEHHOM 1aKaYKH BOAL! K HAKOMIEH-
HOH ZOOBIYM KHAKOCTH.
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O6BONHEHHOCTh MECTOPOXEHHS COCTaBaseT Oonee 80 %, cregosatens-
HO, U3B/IEKAEMBIE 3aIachl HeTH MOXKHO HAHTH IIPM NOMOLUH TIOCTPOEHMS Xa-
PaKTEPHCTHK BBITECHEHUS,
ObpaboTky NMpPOMBICIOBEIX IaHHBIX NPOBEAEM HAa OCHOBe metonoB [.C.
Kambaposa, A.M. [Tupsepasua, [1.K. Taiicuua.
PeayneTathr 00padoTky ZaHUBIX IO TPEM MeToiaaM (BelHYHHB H3BMeKae-
MBIX M OCTATOYHBIX 3amacoB 1Mo owaram sa 01.01.2000 r) mopeacrasnens: B
Tabn. 5.13.
BripaboTka m3BnexaeMsrx 3anacos owaros Ne 11, 18, 12, 8, 13, 5. 15 co-
crasusia ot 87 70 71 %. [IpoueHT 0TOOpa H3BIEKAEMBiX 3aMaCOB O4arog No 2,
. 7,21, 17, 6,16, 10,19, 14, 4,9, 3, 20 menee 70 %. Ouarn Ne 9, 4. 14, 19 xa-
paKTepnayroTcx HA3KOH BBIPA0OTKON H3BIEXAaeMbIX 3amacos: 34.6; 46.1. 46.9;
48,7 % npu ob6BoxHensocTd 92, 95, 92 1 93 % COOTBETCTBEHHO.
Tabnuua 3.13
VL;BnexaeMb.e H OCTATOYHBIE 34M1achl TO 04araM MECTOPOMKIEHHS
\ O6sonned- OcTatounbie | % oT60DA OT |

| U3nnexaemble |

‘ HOMCp Quara | HOCTL Ipo- ! W3BICKAEMBIE | U3BAEKACMBIX {
| a 3anacel. T | . | J
AYKLIHHA, /o i 3aracel, T i 3al1acoB t
| | 38.0 207460 65496 , 68.43
2 ; 39,0 210447 65262 68,99 i
C 3 i 85,0 178547 ! 116855 - 34.53 |
= 4 950 124020 | 65792 46,95 |
3 f 99 ¢ 390308 109761 71,48 ;
] b 94.0 451275 198899 35.92
7 ; 86.0 | 241560 | 99088 58.98
8 97,0 236620 56285 76.21
1 9 ! 92,0 332033 ¢ 178850 46,13
b 10 . 880 647660 1 292943 34.77
i 11 | 98.() 110390 ¢ 14906 86,50
12 i 96,0 | 474840 | 91530 80.72
N 97.0 i 323310 ! 125864 75.90 |
1 14 92.0 192467 . 98759 48.69
S 98.0 137727 | 39500 32
i} 16 94,0 239230 105547 55.88
! 17 71,0 166298 71500 57.01
' (8 89.0 336430 55907 33,38
f 19 914 . 670000 308926 | 53,89 :
! 20 220 [ 289656 202865 29.96 i
: a 38.0 . 381869 | 157301 ; 38.81 1

Ottenum 3 (PeXTHBHOCTS TPOBENEHHEIX METOA0B BO3AEHCTENA Ha AHape-
€BCKOM MECTODOXLAECHHN (:;aKa‘{Ka 1TOITUMEPOB «["'aBnan». CUIITAKATHO-
menoudoro pactBopa (CIUIP) # ero MomHOHKALME - WENOYHO-NOIHMEPHOTO
pacTBOpa, ATIOMOXJIOPHIA, KOMIO3MUKKH Ha OCHOBE AHUOKOro CTEKIa C Hanon-
aurensmud «KOIOPy»). [TepeuncnenHble MeTOIBI OTHOCATCS K [PYIINE OCAAKO-
resieofpasyroinx texvonorud (OIOT).
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O6uitnio OIOT npumensioten nph seicokoil o6sonneitnoctn aoGuipae-
Moit nponyinn 1 reonornyeckoii neoguopontocth ofvextos. Hahihbie ycno-
mi xapakrepnn i Alipeesckoro Mectopoxcuenus. C 1996 t. 1ia Mectopox-
femi 610 nanaTo Bllenpetie ocankoreneofpalyiouinx rexionoruit.

Texuonoriis, 11oMep narnetarensiofi cksaxilibl, ouara it natd nposéje-

nus sospeficrens upnsenent: p taGi. 3.14.

Quenum pperriivnocts hpimMeliennux Metonos soinefictbih. O6pa-
GOty  CXONMBIX  AAlHBLIX  DpoBefeM  apu gomouin  npoMbicnoBo-
CraTcTHIecKoro Merona.

TaGnnua 3.14

Bunet uposenentbix poigeiicraiil ua AnppeesckoM Meciopoietisin

Iomep Homelp uariie m- Ilara oGpabor- Jnxauka peareinn
_auara | Tenbnoil ckBaiitibt Kl o
40 1152 30.07.98 1118
b] 1942 01.07.98 e
1942 13.11.97 _ AdioMoxsiopuit
5 1938 12.11.97 AstioMoxnopitn
6 1936 29.07.98 1B
9 47m —06.11.96 KOTOF
9 | 4TM 31.10.97 Koror
9 1899 27.06.98 18 __»
10 1849 25.06.98 1B
100|186l 25.06.98 Li11B
13 o H23 08.07.97 I'nnay -
i3 i123 14.10.98 ___KOrop
13 1885 09.11.96 Koror
13 1885 | 28.11.97 Koror
13 1885 15.10.98 KOUOP+ Aunosioxsiopun
le 1z2e [ 22.08.97 ['nBnpan .
16 1907 22.08.97 ["hBuan
7 {118 08.07.97 L uBuay
18 1858 23.10.97 Koroe
19 1111 05.10.99 CLlup
19 1980 14.11.97 AjnoMoxioptin

Tipunevannie: ULIB — wienouno-noninmepioe sospeiicrane

Hanuwit ciioco anamiaa apdexriiiocrit satoudeica B onpegeneti
fiaronoro cpemiiecytounoro neGuta nedii, poast 1o BodpeficTsita 1 cpapienin
(X © nocuenyonMin (axtiraeckmMn) cpentiecy ToUIbIMIE ebitTaMii. Bospeit-
ClPIE CUMTAETCS YCUEW LM, ecl 1I0CAE ero 1IPoBeielinA NPoHIoNuIo yBeil-
‘lenne cpeatiecy Tounelx aeGnron nehi 1t cnbrenne cpepiiecytodibix aeGnron
gosel. [1pti BeIpapiiBaniuy QgarTnyeckinx noxasareeii ¢ BazomsiMil capTaeTcs,
Y10 NEfCTBIE TEXNONOIHI HPEKPATHIOCS.

Peynbrarsi pacyeros ceepem B tabn. 3.15. :

Buigenim 4 vpyinst npossnenns apderta ocanroreneofpasylousix rex-
nanornit. (lepsan rpynna (onarn Ne 4, 6, 9, 10, 13, 18) oupereneita kax tanGo-
nee yernewman, npumeneitne OFOT nasio yeesitiuenite poGsiuii tiedrrin it ciiibie-
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HHe 0BBema nonyTHonobkisaemoil Boasl. [To BTopoit rpynme (ovarm Ne 9, 16,
19) nonyyena JONONHUTEIbHAA HeDTh, HO HAOIIOAANNOCH H HEKOTOPOE YBEIHYe-
une fodrun sonsl. [lo TpeThedt rpynne (ouarn Ne 9, 13, 17) npousouuto cHu-
KeHre N06BIMH BOMIBL, HO He GBIN0 (T0MYUeHO NOMNOJHUTENBHOH 100BIMM HEITH.
Yerpepraa rpynmna {odar Ne 5) XxapakTepH3VeTCs OTCYTCTBHEM [T0IOKHUTE IbHOTO
pe3yiabTaTta.

CneJyeT OTMETHTD, 4TO BBLAENHTh KOHKPETHYIO TEXHOJOTHIO KaK HaHoo-
jee Ny HauMCHEE 3d_J¢)eKTHBHle Ha JaHHOM MECTOPOXIAEHHH HE ITPpEeACTABIIs-
CTCH BOIMOXKIIBIM.

Tabnuua 3.15
DbdekTHBHOCTD (IPOBEASHHEBIX METONOB BO3AEHCTBHS

| Homep |Homep Harnera-; /lata obpa- | Bun ofpa- I Aque¢ru, T! AqQ BOOBL T !
! oyara TeIbHOM CKBa- S0TKH 1 6OTKH ? !
! SKHUHBI | | | |
-4 rpvona :
10 1849, 1861 | 0698 | WIB | 29085 | -291592 |
E 1885 1197 | KOrOP | [329.1 | -114889 |
6 1936 07.98 MIB 1 253 © -1454.2
13 1123 07.97 TnBnas 225.7 -11240.2
9 47m 1097 | KOrop 169.1 -404.2
18 1858 10.97 KQrop 148.1 | -10938.6 !
4 1152 07.98 WnB 156 | -30254
2-g rpynma
19 1980 11.97 [Amowmoxaopma]| 18115 -
19 1111 10.99 cip 604.9 -
9 1899 06.98 B 64.7 - ‘
16 1120. 1907 08.97 Tuaman 26,2 - |
3- rpvrna {
13 1123,1885 10.98 KOrop | - T 364115
13 1885 11.96 KOI'oP - -15709,5 |
9 7M 11.96 xorop - i -12295.4 |
17 1118 08.07.97 s nan - 8926
4-1 rpyrna
3 1942 07.98 UInB N ; ;
E 1942,194 11.97 | Amomoxnopwn - ] - !

TIpumedanye: AquedTs - J0U0NHUTENbHAS A0OEMA HeQTH 33 CUET IPUMEHEHHS
OI'OT. Aq Bols! - CHIKEHUE 100RIMH BOIBL.

1O rOBOPUT © ToM, 4T0 3ddexTrBHOCTE OI'OT BO MHOroM 3aBHCHT OT
rEQIOrHYEckOro CTPOSHHS 04ara (y4acTKa) i TeXHOJIOrHHeCKNX nokasartenei.

AHafU3 re00rH4eckol HEeOAHOPOIHOCTH ONBbITHRIX YYaCTKOB TOKa3biBa-
€T, 4TO YeTBepTas rpyiina npeiacrasjeHa HauQonee ONHOPOJIHBIM MO rE€OJOIrH4e-
CKOMY CTPOEHHIO 04arom, oOBOIHEHHOCTE 100bBaeMOl npoayKumy ouara No 5
coctapasietr 99 %. CaenopatenbHO, Ha oyarax Ne 3.5 8, i1, 14,15, 17, 20 npo-
Begenne OFOT ckopee Beero He OyAeT uenecoodpasHeIM.

[IpoBeneHHslf ananu3 npuMmeneHus OI'OT na AHnpeeBCKOM MECTOPOX-
JeHMH TIO3BOMM BRUIETMTh YEThIpE CPYIIILI IPOABIeHUs PdexTa U JaTh PEKO-
MEHIALHM 110 JaNsHeiimeMy BHeIPEHHIO OCAIKO-Teneo0pasyomWux TeXHONOruM
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HA AaHHOM MECTOPOXJIEHHH HA OCHOBE KIACCH(HUKAUMH OUaroB IO eooraHe-
CKOii HeOJIHOPOAHOCTH H TIPOTYKTUBHOCTH, OLIGHKH H3BIEKAEMBIX 32M1aCOB Hed-
TH, NPOLIEHTA BbIPadOTKY, 0GBOJHEHHOCTH POAYKLMY O4aroB.

3.4. lllenounoe 3anogHeHUE

MeTon menovHoro 3aBOJHEHUS HeTHHBIX [11aCTOB OCHOBAH HA B3AHMO-
NefiCTBAM IUEIOYEl ¢ OIACTOBEIME HeThi0 ¥ nopofoi. [IpakTHdecku Bee Npu-
poaHsle Hed)TH CONEPXKAT B CBOEM COCTABE AKTUBHBIE KOMIIOHEHThI - OpraHuye-
CKU€ KHMCIIOTBI, HO KOMHYECTBO ¥ COCTAB WX Pa3Nu4Hbl [IpM KOHTAKTE 1IEN04H C
HeThiO MPOMCXOAUT €€ B3ZWMOJEHCTBHE C OPTaHHYECKHMH KUCIOTaMH, B pe-
aybTaTe 4ero 06pazyloTcs NMOBEPXHOCTHO-aKTHBHBIE BEILECTBA, CHUXAtOHe
MexdasHoe HATSOKEHHMe Ha TpaHMue pasielia (a3 HedTh-pacTBOp UIENOYH H
VBENMUMBAIOLINE CMAYMBAEMOCTh TOPOJRl BOKOH. DPEKTHBHOCTE LIEJOYHOTO
3aBOJHEHHs 32aBUCHT OT AKTHBHOCTH NnacToBoi Hedru [27). labopaTtophsie ne-
CIeIOBAHHUS [IOKA3alH, YTO CTelleHh CHIDKEHUA MeX(a3HOTO HATMKEHHS BO3-
pacTaeT ¢ VBEJMMEHHEeM KOMMYeCTBA OPraHMYeCKUX KHCIOT B HE(TH U MOXET
coctasmate 0,001 MH/M u MeHee B y3xoM jJHaNa3oHe KOHUEHTPALHMHA WIENI0YH B
pactBope. IIpM KOHTaKTe MIENOYHBIX PACTBOPOB C HEQTAMH, 0C0GO aKTHBHO
B32MMOJIEHCTBYIOIIUMH ¢ [IeJT09YbI0 H3-32 HU3KOrO0 MeX®ha3sHOTO HAaTSKEHHs,
00paszylTCs MEJKOANCIEPCHBIE 3MYIbCHH THNa "HedThb B Boje" M C Manoak-
THBHBIMM HedTAMH THOa "Boma B HedTr". HedTH, akTHBHO Bo3AeHCTBYIONIME C
EI0YBI0, He 00pasyroT CTOHKMX IMYIBCHIL ¢ LIeIOIHEIMH PACTBOPAMH, H € N0-
BEIILICHAEM COIEPXaHWA BOXBI B HUX BA3KOCTh BO3PACTAET, IMYNBCUH C AKTHB-
HEIMH HE(TSIMHU NpU YBEJIMYEHUN B HHUX COLEPKaHHUsS BO/bl PE3KO YMEHBIIAIOT
cBOrO BA3KOCTh [14]. [TonoxuTenpHOE BAMIHHE OKa3blBaeT NPUCYTCTBHE B BOIE
XJIOPUCTOTO HaTpHs, crnoco0CTBYIOIIEro CHIDKEHUIO KOHIEHTpAlUY HIEIOYH B
pacTBOpPE IS MOAYHEHUS MHHUMALHOIO MeX(a3HOTO HATHKEHAS.

Hanuuue wenouu s nnacToBoid Boge cMemiaeT B GIarONpUsATHYIO CTOPOHY
KPMBbIE DA30BBIX [IPOHALIAEMOCTEN IPU COBMCCTHON (UALTpanuy HehTH U Bo-
Ael. OTHOCHTE:IBHAS IPOHUUAEMOCTD ILIACTA IS aKTMBHOH HedTh CyllecTBeH-
HO YITyqIIaeTcs, ocofeHHO MpM HACHLIMIEHHOCTH Bomod (pacTBopoMm) Gonee 70
%, xoraa oObI4Has HeTh CTAHOBUTCA HEMOABHXHOH.

[Tpu 11e709HOM 3aBOAHEHUH OTHOCHTEIbHAS [IPOHHNAEMOCTE A1 HedTH
ente DOJNBIlE, 9eM /71 BOABI, ¥ COXPAHAET TOABHXKHOCTH IO HACHILIEHHS IJ1acTa
Bogoi 1o 90 ... 95 % .

Hanuvue rmMHMCTOro 1eMEHTZ B NOPOJE U1ACTa CHMXKaeT aKTUBHOCTD
areHTa 3a CYET MOHHOro ofMeHa Mexay HMUMH. CMauydBaeMOCTb [OPOISI KOJ-
AEKTOpa ONpeenseT XapaKTep pacnpele/ieHHs B HeM OCTaTo4Ho# HedTH. B
NIPEUMYIIECTBEHHO MHAPOYHIBHLIX KOAIEKTOPaX OCTATOUHASA HEQTh yAEpXKHBa-
eTCA B CY>KEHHMSX KPYMHb(X NOP, M€ MEPOOMHAMUYECKKE rPAIMEHTD] JaAB/EHHUS
HIDKE KAMKNIAPHBIX CUM. B ¢B23u ¢ 3THM OOJIBIUKHCTBO M/1aCTOB HMEET NTpoMe-
ACYTOUHYIO CMaYHB4eMOCThb, U HEQTH B HHX YACTUYHO OCTAETCA B BHAE Kanenb
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Ha TIOBEPXHOCTH M0poas!l. [Ipy BEITECHEHUM LIETOUHOH BOAOH XapakTep cMayu-
BAEMOCTH 1I0POAEI MeHAeTCA ¢ HAPOoGoOHOro Ha ruipodunbHRIL [14].

Yenoeus 3QQGeKTHBHOrO NPUMEHEHMs METO[A INelICYHOro 3aBOJHEHHS
BECHMA Pa3diM4Hbl U BO MHOTOM 3aBHCAT OT QU3HMKO-XUMHYECKHUX CBOKCTB Mo-
PO TAACTOR M HACKILIAKUEX UX (UIH0HMIOB.

s BeITECHEHUS BhICOKOAKTHBHBIX HEMTEH MOXHO PEKOMEHIOBATh PAC-
TBOP KAYCTHYECKOHN COIbL. JTOT PEareHT [103BOMAET YBEIHYHTD KOIDOULHEHTHI
OXBaTa ¥ BeITeCHeHHSA. MeTtol OpUMeHHM Ha (MO0H CTaAUYM pa3pabOoTKH, HO
HaWUMNydllue pe3ynbTaThl NOJYYalOTCA Ha paHHed cTaauu.

[puMeHeHMe pacTBOpa KayCTHYECKOH COXB! C (IOBAPEHHOH COJIBIO pexo-
MeHIyeTCs NPHMEHATH ANt 0OBEKTOB CO CBEPXaKTHBHOH HedTwio. Hanuvue 3
DACTBOPE X/IOPUCTOTO HATPMA BEJET K CYUECTBEHHOMY CHMXEHUIO MUHUMAAb-
HOM KOHUEHTPAUMH KayCTHHECKOH COMBl, HEOOXOMMMON /sl MOHHXEHM MeX-
a3HOro HAaTAKEHUA Ha rpanuLe Pa3 "HedTh - PACTBOP KAYCTHYECKOH combl".

Ha nponecc B3anmomeicTBus HedTH ¢ pPacTBOPOM lUenodd OoNBIIOE
BIMSIHHE oKa3niBalT HoHbkl Ca. Mg, Fe. XnopucTeiil kanbuuii CyliecTREHHO NO-
BhIIIET Mex(a3Hoe HATSOKEHWE Ha MPaHHuE HeTh-DACTBOP UIENOHH, 1IPH €ro
B3aMMOJENCTBHY C CUITMKATOM HATpHA 00pa3zyeTcs YCTOHYHBAS IMYILCHS H BBI-
jgensercs ocafok cunukara xkansius CaSiO;, CHUNAIOLINE (IPOHHIAEMOCTH
TIPOMEITOR 4acTu mnacta. [1o3ToMy MOI'YT BO3HHKHYTH OTIO)KEHHS HEOPTaHH-
4ECKUX COjieH - KapOOHATOB, CYlb(AaTOB KAIbILHUA U MarHus B npusaboiiHoil 30-
He nacta. XJI0PUCTHIR HATPHii 0Ka3bIBAeT MOJ0XKUTEILHOE BIHAHHE H COoco6-
CTBYET CHIDKEHHMIO KOHUEHTPALMH 1NE0YH B PacTBODE. 3HauMTeNLHBIE OTEPH
AKTHBHOCTH IHEJOYHOTO DACTBOPA BO3IMOJMKHBI M NIPH BBICOKOM COLEPMKAHHM B
1I1acTOBBIX BOJAX NBYOKMCH yIiepona. B pesynrTaTe peakinu obpasyercs Boa-
HEIR pacTBOp KalbUWHMpoBarHOH conbl NayCOi, KOTOpas ABIAETCS MEHee aK-
TMBHOM UIENOYBI0, Ye€M eIKUI HaTp, OAHAKO OHa MOXET XOPOLIO YMSIYaTh XKe-
CTKHE 11aCTOBBIE BO/BI.

B KapOoHaTHBIX KOJNEKTOPAX H3MEHEHHe CMadiMBAEMOCTH 3aBUCHT OT
HAaNW4ud B HeTH A30TOCOAEPKAILNX KOMIIOHEHTOB, KOTOPLIE. aACOpOHpPYACH,
tuapoduausylot ux. C yBesuyeHHeM CONEp)KaHUA IVIMH B NOPOJE IIacTa CHH-
KAE€TCS aKTHBHOCTD areHTa 2a C4eT HOHHOF0 0OMeHa MeX1y HUMH, IPOUCXOTUT
HaOyxauue rimd [ 14, 211,

Jns mpuUroToBieHMS UIGNOYHBIX PACTBOPOB MOTYT HCIONL30BaThEd: ell-
KHH HaTp (KaycThueckas cona) NaOH, yrrnexucibit HaTpuit (KajiblIMHUPOBAK-
Hag coma) Na,CO,, rugpat okucH amMoHua (ammuak ) NH,OH. cunvkat Hatpust
(pacTBOopuMOe cTekno) Na,SiQ;. Haubosnee axTHBHbIC W3 HHX 11€PBBIH 4 I10-
cIefHUHA. BoiTecHeHue HedTH pacTBOPOM KAYCTHYECKOH COABl ¢ CHIMKATOM Ha-
TpHs CAeTyeT PEKOMEHNOBATE 111 OOBCKTOR C Ma/loakTUBHOH HedThro. B 1an-
HOM cily4ae MPOWUCXOAMT YBEIMYeHHe CTeleHHd IMYIbrapoBaHus HedTH Ha
tdponTe BhiTecHeHHa | 14 |.

{IlenoyHble pacTROPHI 2aKauUBAKOT B BHIE 0TOpodeK pasMepom 0,1-0,25
obbema nop ¢ xoduentpanyed 0,05-0,5 %. [pu 3HaunTensHOHA ancopOuuy wie-
J04MH BO3MOXKHA CTYNEHYaTas 0TOpodKa pacTBOpa ¢ yOniBalouie KOHLEHTpALIK-
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eii. [ToBslllleHHE KOHUEHTpanMy menoun 4o 2-4 % B rUApo@uOGH3HPOBAHHBIX
KOILIIEKTOpaxX yny4IlaeT cMaquBaeMOCTh NIOPOIbL M B TUIACTaX ¢ BEICOKOH MUHE-
panu3anmeit nnactoBs. Box [24]. OHBITH MO HIMEHEHHIO CMAYNBAEMOCTH MO-
Ka3bIBalOT, 4TO | %-HbBIA PacTBOP UIE104YM ITOBLIILAET MHAPOGHIBHOCTL TEPPH-
reHHBIX TOPOJL U HE MEHSET CMa4KBAEMOCTh B H3BecTHAKax [21].

HcnpiTanus npoBOAUMCE Ha MecTopoXkAeHusx [Ilaumckoro paitona 3a-
rragHoit Cubmpn, Ha mecropoxuenusx [lepmckod ofnactu (Hlaruprcko-
[oxancroe, Ilagydckoe, OnanukuHckoe, bepe3obckoe), MeCTOPOXIEHHAX
bammxnpun (Apnasckoe. Mangaposckoe, CepadumoBckoe).

JTabopatopHBIME HCCIENOBaHHAMH cOTpyAHHkoB "IlepMHUTIHHedTH"
Gea 000CHOBAHA BO3MOXHOCTH M HEOOXOIMMOCTH OPraHW3alMy IIETOYHOro
3aBOAHEHHS NPOLYKTHBHAIX MNACTOB SCHONOASHCKOrO HaaropusoHra Ularupt-
cko-I'oxaHcKoro Mectopokaenns. K npumepy, npupocT xoad@uLuedTa Bhi-
TecHenus nosuimancs or 12,6 1o 14,7 % ¢ ypenudendem ofbema mpokauku
pacTBopa weno4H ot 10 1o 25 % obvema HOp MOIENH MNACTa 10 CPABHEHHIO C
BRITECHEHHMEM TIPECHOM BOMOM.

[lo pexomennauun BHWMuedts mna IlepMHUIMBedTs xadenpa
PHI'M YHHU B 1uue Tokapera M.A., Jenncnamosa M.3., Cmupuosa B.B. ripo-
Bejla oueHKY 3Q({eKTUBHOCTH meouHoro 3aBoaenus no TTHK 1larnprcko-
["o3xaHCKOr0 MECTOPOXIEHHS.

OnBITHO-IPOMBIILTEHHAs 3aKa4Ka LIEJOYH B COOTBETCTBMH C TEXHO-
TOTHUECKOH cxemoil Obl1a Hadara Ha OUBITHOM ydacTke N 1 B aBrycte u mpe-
KpallleHa 10 TEeXHONOrH4eCKMM NpUYKHaM B okTa0pe 1978 roma. B urone cre-
IYrOIEero rojia MmenoYyHoe 3aB0JHEHHE Ha ydacTKe ObUIO NPONO/DKEHO, U obuiee
KOJNMYECTBO ITOCTYNUBUIETO B MNACT pearesTa coctaBuio 137 T 8 nepecdere Ha
100 %-uyio xonuentpammo. [Tocienyiomas 3aKayka pacTBopa LWIENO4H OBiIa
oprauu3oBaHa ¢ 1963 rona no sueaps 1987 rona - ewte 19 mecanes. Ha »1ot pa3
B nnacTe Beean 944 1 enxoro Hatpa. 3a ITOT NEPHO NOKA3aTeNH paspaboTKH
l-ro OIBITHOTO y4acTKa pe3Ko yNyHINHINCH: 3HAYMTENBHO BO3POCHA TEKYINAs
A06br4a HediTH, yMEHBINNITACh 0OBOAHEHHOCTh NIPOAYKIMH B 1984 romy Ha 7,8
%, B 1985 rogy — eute Ha 5,6 %.

Ulenounoe 3aBogdenue Gonbmero macirada Ha4aTo B aBrycre 1983
roja Ha OIEITHOM yvacTke N 3. Obuias JnuTeNsHOCTS IPOIEcca © 1EPephIBAMHU
MO TEXHONOMHYECKNM [TPH4YMHAM cocTaBuna 41 Mecsu. 3a 3TO Bpems B M1acTbl
OIBITHOrO y4acTka 3akaueno 6406 1 pacteopa NaOH npu cpenseit ee xonuen-
TpaumH B 0,21 %. Yayqmnnach XapakTepHCTHKA 3KCIUTYaTalHH y4acTKa: TeKy-
was 106si4a Hegpre BO3pocaa 8 1.9 pasa, OGBONHEHHOCTE NMPOAYKUHH NOHM3H-
nack 8 1984 romy Ha 10,1 %, 1985 roay - va 7,6 % no cpaeuenuio ¢ 1983 ro-
IOM.

Crony ycreimdsie pe3yabTaThl OMBITHO-NPOMBILUIEHHBX paboT [103BOTH-
A BECTM UIE04HOE 3aBOAHEHME ele Ha [BYX y4acTkax Lllarmptcko-
[0X%aHCKOro MECTOpOXAEHMA - HA BTOPOM KOHTPONLHOM ¢ Mas 1987 roga d Ha
4CTBEPTOM OMBITHOM ¢ aBrycta 1987 roga. JddexT 3akaukH peareHTa MposBUI-
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¢ yxke B cnenytowem rogay. OOBOAHEHHOCT: NPOAYKIMM CHMU3IUNOCH HA 2-M
koHTponsHoM ¢ 89,0 7o 83,2 %, Ha 4-M onbrTHoOM — ¢ 88,2 10 843 %.

B nponyKTHBHOM pa3peie sicHONOIsHCcKOro itanropusonta [laruprcko-
[oKaHCKOro He@TAHOTO MECTOPOXKAEHHA B Npee/iaX OMbITHOTO yJYacTKa Beile-
asmoTest wetsipe nnacta: 1 (Tin-2a), [T (Ta-26) - Tvasexoro ropusodTa # 1 (bo-
1), 1Y (b6-2) - 600pHKOBCKOro rOpU3OHTA.

[lnact 1Y (b6:) xopowo BeIIEPKAH [10 MIOILANH H OTMEYAETCH HA BCEX
HeThIpeX ONBITHBIX VvacTKax. [lmacT npeacTaBieH mecHaHMKaMu, PEXe a1espo-
JuTamd. B mpesenax rpaHHN onbITHOrO ydactka Ne T [1acT mOYTH HOTHOCTHIO
3aMELICH NJOTHLIMY IOpOAaMy ¥ Nepdopanueil He BCKPBIT (CXeMa pacoioxe-
HAA MECTOPOXKIEHHA ¢ VYaCTKaMM WENOYHOTO 3aBOIHEHMS NpuBeIeHa Ha PUC.
3.14). Ha octanprbIX yyacTKax IUIACT PAcHpOCTPaHeH No BCeft MmIowaiy u co-
aepxuT 72 % 3anacos. OT BBIUIE pacnonoxexHoro nnacra 111 nnact xopouo
M307TMPOBAH TIFIOTHOM ITIMHECTOR MEPEMBIYKOH, MOUIHOCTE KOTOPO U3MEHseT-
cstoT 1,6 no 11,3 m.

[Tnact 1 (&) xopowwo BEIAEPX AH MO [UIOWAIH 4 OTMEYAeTCd Ha BCeX
YETBIPEX OMBITHBIX ywacTkax. [LiacT, mpencTaBneBHbIH IOTHBEIMH [€CYaHHKa-
MU U AISBDOJUTAMHU, B Npeneiax onblTHeIX yuacTkos Ne [T, 1L, 1Y Tak xe, xak
¥ M0 BCeH IUIOIUANH MECTOROMIEHHS, HUMEeT HeIHAYMTENsHOE PachnpocTpaHe-
Hue. B obnacTu oneiTHOro ysactka Ne | naact wmeer Gonpluyio (10 8,4 M)
MOLUHOCTDL, (A€ £I'0 3aNackl JOCTHrAlOT 46 %o,

Mnact I1 (Ta 2-5) xopomo BelAEp:XaH [0 MIOWEAAN U OTMEYRETCS Ha
BCEX 4ETHIPEX OIBITHBIX y4acTKax. [L1acT npeacTaBieH aTeBPOIHTAMH, pexe
necuanukamu. OCHOBHbIE 3anack! iu1acTa (10 50 %) cocpeoToyensl B penenax
ONBITHOIO yydacTka Ne 1.

Ilract [ (Tn 2-a), npeacTasseHsnil necyaHuKamMu A aNieBpOANTAMHY, pas-
BUT TOJIBKO B FOTO-BOCTOYHOH 4acTH mnomazy. KommekTopckyue CBOWCTBa Mia-
CTa B [IPEALIIAX OfbITHOIO y4acTKa H 10 MECTOPOKICHUIO B LIEOM HU3KHE.

[TnacTel CNOMCHB! MECYAHNKAMY H (1ECHAHO-ANIEBPOINTHIBEIMHI NOPOAAMH,
{IEMEHT, B OCHOBHOM, IIHHMCTBIH.

[na nposenerns aHanusa paizpaboTKW BoLile]eHO IeciTh ydacTkos [lla-
FUPTCKO - ['0KAHCKOr0 MECTOPONAEeHUs. 3a 0OBEKT aHAIH3a NPHHATE 4 ONBIT-
HbiX yuacTka, BoieneHnsie "TlepmHWITHaedTs", a Taxske BhliencHHBIE HAMU
lla OCHOBE KAPT H300ap OTHOCHTEILHO THUPOIMHAMHYECKH 4A30NHPOBAHHEBIE
yuacTku "Sauanneiit [oman”. "LledTpansHbiit [oxar”, "Bocrouneli [okan”.
KpoMe Beero paccMaTpuBaioch [ 0aHCKOE MECTOPOXKIEHHE B LEIOM.

(ObacHOBaHHE MAHMI MEXIY TPeMS BbIMENEHHBIME 00Kamu | 0XaHCKO-
rO MECTOPOXK/IEHUA CTeMaHo Ha 0a3e xapT M300ap 34 Bce (oAbl DKCIyaTauuu
341U, TPUHEM VUMTBIBAIOCh HATHYWE HACHETATE]bHBIX CKBAXKHMH 4 THHUU
MHHUMATbHbIX MPanEHTOB JaB/IEHHA 110 KapTam “300ap, 4To N03BOJIAET Haje-
ATbCH Hd OTCYTCTBHE 3HAUUTENBHBIX IEPETOKOB MEXIY OOKaMK.

Ha yuactke 3ananumit ['oxan Hamm paccmaTpuBancs y4acTok «He-
OHO/Y, BblZeNeHHbIA cortpyaHukamud [lepmHUITHMHedTs Aana  onsiTHO-
NMPOMBILINEHHO 3akauky [TAB.
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Bce onpiTHBRIE yyacTKu mo 3aKauke WeNO4H NpuxoadArcs #a [leHTpansb-
apidl ["oxaH, cieqosaTeNbHO, Bech LleHTpanbHbiil ['0xaH MOXKHO CYHTATH OMNBIT-
HBIM y4aCTKOM [0 LU(ET04HOMY 3aBOAHEHHIO. KpoMe 3TOro, aHanusupoBaioch
Bocrounoe Ularuprckoe mogeaATHE, (IPEUMYUIECTBOM KOTOPOTO IEpel OCTalb-
HBIMHM OOBEKTAMM MCCJIEIOBAHHS ABIACTCA TO, HTO OHO HUMEET 3aMKHYTBIE Thil-
pOOHHaAMHKUYECKUE rpaHMLbl 4 HOCTOBEPHBIE OA1aHCORBIE 3aNACKI He(i)TPl.

Haaugue 10 BplgeneHHBIX VYACTKOB, XapaKTEPUIYIOUIRXCA GAUIKAMYU
e0Noro-QU3MIECKHMHU YCIOBHAMH, [TOIBONMT [IDOBECTH Hofee OGBEKTUBHOE
CpaBHCHHE 10Ka3aTes el pa3paboTKH 110 ONBITHEIM ¥ KOHTPOIBHOMY Y4aCTKaM U
MOBBICUT HALEKHOCTh OUEHKH 3(heKTa NMpUMEHEHHS [IeJ0YHOr0 3aBOIHEHUS
Ha [[0KaHCKOM MECTOPOXAEHUH.

B Tadu. 3.16 npuBeseHb pe3ynbTaThl cTATHCTHHECKOH 06paBOTKH reo-
(DHINYECKUX ARHHBIX 110 CKBaXHHAM [aruptcko-[ o%kaHcKoro MecTopoKaeHus.
HatHble TAONMUB! CBMAETENBCTRYIOT O (OCTATOMHO PABHOMEPHOM pacnpesese-
HHHM BEIHYHNBI TOPUCTOCTH KOJIIEKTOPA MO MJIOUIAAH MECTOPOXIACHAA (H3Me-
Haercs ot 17,8 a0 20,3 %). Bomsummit paGpoc Habmonaerca mo HedTeHack!-
IIEHHOCTH NMPOAYKTHBHEIX nopon - oT 86,9 no 92,8 %,.

3HAUYUTEIBHO OT/IMYRKOTCA DAaCCMaTpHBAEMble YYACTKM M0 HEQTEHAChI-
WeHHOA ToiiuHe H 3 TO/IURHE IPOINACTKOB hq,. MaKcHManbHbie 3HauyeHns H
MMEIOT TPeTUH W YETBEPTHIN OMBITHBIE YYACTKU - COOTBETCTBeHHO 12,7 1 12.3
M. B cpeanem no Llentpanbaomy ToxaHy HedTeHaChILeHHAS TONUHHA MIACTA
pasHa 11.2 M, B To BpeMs xax 1o 3anagHomy, Boctoutiomy [oxkany BesMuMHa
H coorsercTBenno pasua 8,2 n 6,2 M. Tak xe CHIBHO MEHAETCA OT y4acTKa K
YYACTKY W CpeaHsis ToJIMHA NporlactkoB. HanGonsuias sennyyHa 3TOro na-
PAMETPA HA NEPBOM OIILITHOM YYAaCTKE - 3,1 M U HAUMEHbLIAA - Ha 3aMa/jHOM U
Boctourou Noare - cootBetcTBeHEO {,8 11 1,6 M.

Hurtepecen ToT dakr, 4To Bapuanus dedrenacsimenuoctd WK, 1-ro
ONBITHOrO ydacTka paBHa 3,1 %, YTO 3HAYMTENBHO HHXke NOAOOHBIX MOKa-
3aTenell Ha apyrux ywacTkax. LlenTpanbubii [oxad WMeeT KOMNEKTOPCKHE W
TONLIHHHBIC XapaKTEPHUCTHKY, HAMHOTO [IPeBLIUIAIOIIME 1TOKA3aTENN N0 cocel-
HAM y4acTkam - 3amagHomy u BocTouromy oxkany. 3THM momTsepinaercs
00LIEN3BECTHOE MONOKEHHE 06 YXYIIICHH KONIEKTOPCKHX W DHIIbTPALHAOH-
HLIX CBOWCTB fUIACTa HA KPBLTRSIX 3AEXKH {10 CPaBHEHHIO CO CBONOBOH ee Ha-
CThIO.

ANA KOMHYECTBEHHON OlEHKK reONOrUuecKol HEOMHOPOIHOCTH YYACT-
kOB |llarupTeKo-1"0%aHCKOro MECTOpOX AeHHUs paccunTalbl kodddumentsi: K,
- MECYAHNCTOCTH macTa; K - pacdeicHHOCTs n51acTa U Koy - KOMIUIEKCHBII
[IOKa34aTeIh I'C0NOIHYecKOi HEOLHOPOAHOCTH.

OupIT pa3paboTky HeQTSHBIX MECTOPOKAEHMH TOKA3ZBIBACT, YTO 4YeM
TY4UIE KOJIEKTOPCKUE CBOACTBA NPOJYKTHBHOFO [J1acTa, TeM Bhille €ro Heg-
TeoTaada. KOMIEKTOPCKHE CBOWCTBA M/1aCTa XapakTepU3yeMm [OPHCTOCTHE),
He()TeHAChILUEHHOCTBIO, TOMUAHON IPOMIACTKOB ¥ HEMTEHACHILCHHOM TOJILLM-
HOA rnacta. OfHAKO pacyeTs! [4] BBISBHIK, YTO BAPMALIMM (EPBLIX ABYX Iapa-
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MeTpoB - Wp, o1 WK, - Gonblie BIUSIOT Ha HeTeoT/lauy, Yem caMH napaMeTphbl -

m u K,. JanbHeiiie yccne0BaHUSA B TCHEHHE DPIOA AT NOKa3aIH caeqyrolee:
1) KOMHONEeKCHBIH KO3(MOHUHMEHT HEONHOPOAHOCTH Ko, ABAAETCA OJI-

HHUM H3 caMbiX HHAOPMAaTHBHBIX TTAPAMETPOB, BIHAIOILUMX Ha HedTeoTaauy {4];

2) A BCeX AHAIM3NUPYCMBIX MECTOPOXKICHUHA Bonro-Ypanbckon
HI'TI nonTeepxdeHa oOpaTHas CBA3b Mek Ay HepTeoTaadel H K.

OHHC-’.‘IHHLIC BBIIIIE TOKA33aTENH TeONIOrHYCCKOR HEO,LIHOPOJJ,HOCTH jgacrad
paccUHTAHbI 110 BCEM YY4CTKaM C YYETOM TOTO, YTO NPOAYKTHBHBIE MnacTel Ta
2-a, Tn 2-6, b1, BB2 SCHOMONAHCKOrO IOPH3OHTA pa3palaThIBAIOTCS SNMHON
CETKOH CKB@KHMH H UPEICTABAAI0T SAUHBIA 00beKT Pa3paboTKM (UPHBEICHB B
Tadn. 3.17).

PacueTsl 103BOJSIIOT CKasaTh Ciledyrollee - Hanbolee HEOJHOPOAHEI 110
CTPOCHHIO 1 KOMNEKTOPCKMM CBOWCTBAM [UIacThl 3amapnoro w BocTodHoro [No-
’KaHa, B TO Bpemst Kak LleHTpanbHbIA [[0XaH CPABHHTE/NLHO OLHOPOAEH, 0CO-
0eHHo |-# ONBITHBRIH yyacTok ( puc. 3.15).

Tabnuua 3.17

Creudansiple KO3OOUIMEHTh Te0JOTHYECKOH HEONHOPOAHOCTH

h L QbbexT ; Ko K, | Rueon
{ 1 | 1-if ONBITHBIA Y4ACTOK i 3,6 038 | 195 |
| 2 | 2-1 KOHTPOJBHBIA YIaCTOK 3,7 0,28 5,35 __j
. 3 3-¥ ONBITHRIA Y4ACTOK 6,0 1 0,32 5,69
i 4 | 4-{ ONBITHBW YHACTOK 49 0,33 3,25 |
| 5 | 3anandam Toxan 48 1 0,23 8,39
| 6 | Ilenrpansypii [oxan 49 029 6,59
7 Boctounstii 'oxan_ P42 0020 12,33

. 8 | ToxaHcKoe MECTOpOXIEHHE L 438 L 026 7,93

9 | Yuacrox "Heonon" b43 o026 0 781
| 10 | Boctounoe Hlaraprckoe nomHatve | 30 1 029 1 490

CpegHad NPOHHUAEMOCTb KOANEKTOpa M0 YYacTKaM TOXE MPUHATA O/IH-
HaKoBO# u paBHO# 1,18 MM’ . McKtouenue cocTaBiseT |- OnBITHBIHN YUaCTOK
¢ npouulaemoetsio 8 0,77 MKM”.

[oxaBCKoe MECTOPONIEHHE COLEPWHUT He3HaYUTe IbHBIE 3anacsl HeQTH
B somoHedTsnoR 3oHe (BH3). [To aamnbpM npotokona I'K3 Ne 10144 or
11.03.1987, roe yrepwaeHsl 3anachl lUaruprexo-IToxanckoro MecTopoik-
J1eHHs, OTHOCUTEILHAR NoWans BoaouedTsgoi sousl (S BH3, %) konebierca
at 7,9 10 10.3 % ans 3anaadoro, [lentpansdoro, Boectounoro ['oxana, a tak
ke Beero [oxanckoro Mectopoxiedvs. OTHOCATE!ILHBIC 3aMachi HEMTH BOAO-
HedTAHO# 30Mb1 ( ) BH3, %) a14 >TUX 4eThipex 00BEKTOB NPHHATBI OQWHAKO-
BbIMH - 7.7 %. Yerpipe OMBITHBIX yuyacTkKa M yvacTok "Heonon" wHaxoasrcs B
YMCTO HedTAHON 30HE NPONYKTHBHBIX IACTOB, CIENOBATENBHO, Lis 3TUX 00b-
exroB S BH3=0% QBH3=0%.
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Wayuum auHaMEKY HedTeoTaa4yd H BOJOHE(RTAHOro (akropa Heoleaye-
MBIX 06BEKTOB.
CocTaBuM CBOAHYIO TaOnuuy nokasartelned pa3paboTKH W OanaHCOBLIX

3amacos (taba. 3.18).
TaGnvna 3.18

CBO/IHBIE NOKazaTend [0 HccaegyembiM  vdacTkam  Ularmpreko-
[ oxaHckoro MectopoxaeHus Ha 01.01.89

o Bananco- | Texylune sHadeHns !
| Bme3sama- | o06BOA- | HedTe- | BOBO- |
P OGbexT | Chl, THIC.T | HeH- ; ornayu, | HewT-
}' ’ | HocTu % HOro |
| | npomyk- daxTopa, |
| uun, % Tt

1 | |-# onuITHEIH yIacTOK 388 {957 3.4 5,11
1 2| 2-% KOHTPOIBHEIH Y4aCTOK 928 83.2 36,7 | 344

3 | 3-#f OMBITHEIE YHACTOK 3483 78.6 .5 2,18
14 | 4-fi ONBITHLIA YYAaCTOK i S114 34.3 31.4 2.72
i 5 | 3anaaasii Coxax 11173 724 1735 . 1,23
1 6 . Llenrpanensiit [oxan ;24118 - i - -
| 7 | Boctounstii ['oxan L7345 0 772 1 97 1,88
{8 |Toxanckoe mecTopoxae- | 41128 1 832 ; 20,2 2,57
i | nue ; ‘ |
‘9 | Yyactok «Heonom 1870 | 794 | 1835 | 143
10 ; BoctogHoe [HarupTckoe | 1761 I 723 18,3 1,35

| MOANSTHE ; ‘

Caejenus 71abn. 3.18 cBHAETEIRCTBYIOT O TOM, YTO YeTHIPC OMNBITHBIX
yaacTka LlenTpanedoro ['oxaHa HaxoasTcs Ha Gosee nospHedl crauuu paspa-
GoTku, vexend 3amanuuiil ¥ BocTounsid [oxan. [JeficTBUTedRHO, 00BOAHEH-
HOCTB IPONYKLMH OfILITHLIX yYacTKoB koiaednercs or 78,6 1o 92.7 %, ano
3anagHoMy ¥ BocTtodHomy [oxany cooTBeTcTseHHo paBHa 72,4 u 772 %. bo-
fee BCero NPOMBITEl BOOH NpOIYKTUBHEIE NMNACThl |-r0 OMBITHOrO ¥ 2-ro KOH-
TponbHOTo vaacTkoB: BH® paBen cootBetcTBenHo 5,11 u 5,44, Tlo 3anaanomy
[oany Benu4MHa BoOHedTSHOro dakTopa HauMeHbwas W3 Bcel BHIOODKH
obbvekToB - 1,23. HaubGonswas rexymas HedreoTaada JOCTUTHYTa 10 1-My # 3-
MV OIBITHBIM VHACTKaM: COOTBETCTBEHHO 63,4 u 52.5 %. MMeHHo Ha >TUX yua-
cTxax ¢ 1983 rona npoussoasT 3akauky pactsopa menodn NaOH B nporykTths-
HbIE (UIACTHI SICHOTONSHCKOrO MOPH3OHTA.

C apyro#t cTopoHbl, £CIW NEPBbIH OMbITHLIN YYaCTOK ABNAETCH O0bLK-
TOM € XOPOLIMMH KOSLIEKTOPCKAMH CBOHCTBaMM ¥ CPaBHUTEIBHO OJHOPOIHLIM
TeoJIOTHYECKHM CTPOEHHEM, TO MHas kapTHHA HabawonaeTcs M 3-ro ONnelTHOrO
y4acTKa. 3TOT paiiOH MeCTOPOIKIEHHS XapaKTEPH3YeTCs HAaMMEHbIUIEH TOPUCTO-
cTBO Kosnexkropa - 17,8 %, HauMeHblUed He@TEHACHIUEHHOCTRIO - 36.9 %,
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HauboNbLIed PaCcUNIEHEHHOCTEIO miacTa — K,=6 1 CpasHUTENBHO BEICOKOHA reo-
AOTHYECKOH HEOUHOPOAHOCTBIO ~ Kyeor =3,69. BhicOKOE 3HaYeHHE TEKYILNEH
He)TEOTOAYM MACTOR TPETHENO ONBITHOTO YYacTKa BO3IMOXHO MO MPHYHHAM
3aHMXEHHA DanaHCOBBIX 3AMACOB Y4acTKa, IPUTOKA HEeQTH Hepe3 OTKPhIThIE
rPAHMULBl K3 COCEJHHX 30H MECTOPOXIEHHA H, KOIEYHO, BIOJHE NOMYCTHMO,
4TO BECh TOJIONHUTEIBHBIN 3QeKT OnpeleIeH IIETOYHBIM 32BOTHEHHEM.

MeToanka npoBejeHHs [POMBICIOBOrO 3KCNEpUMEHTA MpeanoJarana
HaJMYHe UIUEHTHYHOCTH |-ro OmbiTHOro ¥ 2-r0 KOHTPONEHOIO YYaCTKOB Kak
110 reonoro-QHINIECKHM, T2K U 110 TEXHOMOIMHECKHM YCIIOBHAM MX paspaboT-
kH. Tocaennee Guu10 obecrnedeHo, K IPUMEPY, MIOTHOCT CETKH CKBaXMH 110 |-
My M 2-My yuacTKam cooTeeTcTBeHHO paBHa 4.9 u 35,8 ra ua noOsiBatounyio
ckBaXHHy. CoxpaHeHa Takas ke [IPOMOPLUMA MO YAETIbHbIM OalaHCOBBIM 3amla-
cam HedTH Ha OAHY AOOBIBAIOMIYIO CKBXMHY: Q,, =67 ThIC.T/cKB. i l-ro
y4acTka u 71,4 THIC.T/CKB. - AN BTOPOT0 KOHTPOMLHOro. OfHAKO MOCIe NoJiHO-
ro pa3fypHBaHHs YYaCTKOB BusBHIIOCH 3HAYMTENbHOE PACXOKIECHHE YUACTKOB B
UX Feooro-HH3HYECKOH XapaKTepucTHKe. JTO JeNldeT HEBOIMOKHBIM, IO Ha-
meMy MHeHHIO, IIpAMOE CpaBHERMe rokasartenef paspaboTku 1-ro u 2-ro yua-
CTKOB [IPM YCTAHOBJIEHMU BeNHUHHBL 3(eKTa NPOBENCHUs WETOHHOI0 3aBo-
HEHHS Ha |-M ONBITHOM YHYacTKe.

Bo MHOrHX c1y4asx NpOMBICIOBLIE 3KCIICPUMEHTEL 110 TIPMMEHEHHEO HO-
BLIX METOOB IOBBILIEHHS HE(TEOTIAYM UIPOBOJATCA HA Y4acTKaX C YCIOBHO
3AMKHYTBIMH (PAJamy HarHETaTe/bHbIX CKBAKHH) HIM HE3aMKHYTBIMH [DaHH-
UaMH, a 3aKa4Ka BOAHBIX PACTBOPOB XMMUYECKHX PEareHTOB IPOBOAMTCA B O4a-
FOBEIX HArHETATENBHLIX CKBMKHHAX. B 3TOM ClTyvyae oOLeHKa reoloro-
IPOMBICTIOBOR IQMEKTHBHOCTH OT NPOBOOUMOrO BO3NEHCTBHA HA [LIACT ELIE
Gonee s3aTpynHena. B yTom ciydae npu olieHKe TeKyuwel He(TEOTAAUH H BhIAB-
nenun 3OGEKTUBHOCTH METONA MNOBBILIEHUS HeQTeOTIAY¥ MOXKET OBbITh He-
CKOMBKO moaxonoB. OOHH M3 fOOXOJOB MpPENYyCMATPUBAET OLEHKY 3aMacoB
HedTH B (peienax ONbLITHOID y4acTKa M y4eT KOJIU4ecTBa nepeTexuieil Ha 3ToT
Y4acTOK HeTH C Uensro Gonee TOYHON OlEHKH 4 KOHEuHOU HethTeormaun. B
paboTte [26] Ha NpuUMepe ORHOI'O W3 OMBITHBIX YYACTKOB PEANH30BaH AAHHBLA
METOAHYECKHMIA IOIXOA C NOMOUIBIO YPAaBHEHUS MarepHantHoro fafaHca npw-
TOK@ XHIKOCTH 10 YMacTKy. [ paHHLB! ONBITHOFO y4acTKa §epyTes N0 JHHUH
MHHMMAa/bHBIX (PAOMEHTOB JaBNCHUHA, 4TO [0 CYTH YKE 3HAYUTENBHO YMEHB-
mwaeT owudKY Npd ONpeleieHHH Texylled HedTeOTAauu 3a CHET NMEPETOKOB
HE(TH € COCEIHMX YHaCTKOB.

B GonbwiMHCTBE cIy4aes aBTOPEL METOAMK OUEHKH 3¢ dexTrBRocTH MYH

(27, 28, 29| pexomeHnylOT CPaBHMBATL BelNHUMHY (QaKTHYECKOH HedTeoTaauH,
[0Ty4eHHOH 1IpH OpuMeHeHHH HoBbIX MYH, ¢ BenuuuHol HedTeoT a4y, KOTO-
pas ObL1a Obl JOCTHIHYTA 0 ITOMY K€ YYACTKY MPH IPHMEHEHHY 6a30B0T0 Me-
tona paspabotkn. Kak npaBuno, 3a 6a3ossiit MeTox IpUHMMaeTcs paspafoTka c
BBITECHEHHEM HedTH Bofoi. B nHexoTophix Cly4asx NpHMeHEHHE 3TOro MEeTo-
OUYECKOro NoaxoAa ¢ MpUMeHeHHeM TPAaOMLMOHHBIX METOLOB pacuyera Oyner
3(Q(EXTHBHO, B NEPBYI0 ouepens, TOraa, korna MYH HauMHAIOT OpUMEHATHECA
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rMociIe 3HAYMTEIRHOIO BpeMeHH paspaboTKy yuacTka 6a3oBeiM MeTOnOM. B aTOM
¢cilydae pOBONATCS IKCTPANOIALKS TEXHOTOTHHECKHX N0Ka3aTes el Ha HEKOTO-
phifi TIEpHOi, @ DACXOXKIAEHHE MEXIY IKCTPAIONMPOBAHHBIM H (PAKTHIECKUM
3HaUEeHMeM TEXHOIOIMYECKOro [10Ka3aTe:s J1aeT ReINHHHY dhdeKTa 0T npuMe-
Hedust MYH.

Kak coBepllleHH0 TPaBUIIBHO OTMEHAIOT apTopsl (28], apeanaraeMeli Me-
7O OCHOBAH Ha CTATHCTHYECKHX 3aKOHOMEPHOCTSIX M ABNsA€TCA Haubonee 10c-
TOBEPHBIM [PH OUeHKe 3QQPEKTUBHOCTH [/ KPAaTKOCPOUHBIX METONOB paspa-
forki ¢ npumedennem MYH. BeanuiHa TEXHOMOIMUECKOro I@dexra B dTOM
cyyae MOXeT ONpeAeISThCH CHUXKEHHEM TEeKYIIEro BOAOHEQTAHOro (axTopa
[28], pasHMmer MekIy HAKOIIEHHOH 100b14ell HedTH ¢ npuMenenns MYH n
dez npumerexus {30].

Bo Bcex 3THX MeTOJaX OCHOBOH ABIAETCA 3KCTPAlONALUA [IPOMEICIO-
BBIX JJaHHBIX 10 0a30BoMy cnocody paspaboTku. OAHAKO 3aKOH, 110 KOTOPOMY
ClieIyeT SKCTPanoIMpoBaTs JaHHEIe, Kak [IPaBHiIo, BO BpEMEHHW MEHIeTes, 4 [10-
IPEIIHOCTh OUEHKH 3HAYUTENLHO BO3PACTaeT, OCOOEHHO Ha 32KIIOYUTENLHOH
CTaAMH pa3paboTKH.

Ecnu MeTon MOBEIUEHMs HEQTEOTAAuH NO VHACTKY HAYMHAET TpHMe-
HATBCA C CAMOrO Hayada paspaboTK, TEXHONOIHYECKHE MoKa3zaTens paspador-
KU C MOMOMIBK HA30BOI0 MeTona PeKOMEHIYeTCs OpaTh U3 TEXHOI0rM4ecKoi
cxempbl paspaborke [30]. B 3ToM ciydae Bo3MOXHad ommnOKa B OUEHKE TEXHO-
goruueckoro addexta oT MYH moxer ObiTh eltle Gonbie. Ha nam s3raaz, npy
OlIEHKE TexHonoruyeckoro 3¢dexra or MYH no yyactkam ¢ yCjI0BHO 3aMKHY-
TBIMM TpaHHUaMu JAOMKHA ObITh HMCIOJIBIOBAHA CXeMa, MPencTaBlesHad B8
tabmn. 3.19.

Paccmorpenve .tabn. 3.19 nosponseT cienath BEIBOJ, 9To pabodas cxe-
Ma oLeHKH dddeitusaocTh MYH B obem-To oveds npocta. OnRako 310 Ka-
KyWascs OpOCTOTd, TAK KaK peaM3aums KaKAoro 61oka cxeMel TpedyeT 1pH-
MCHEHHS! 0CO00T0 METOAXHECKOrO NOAX0IA.

Taénuua 3.19
Cxema ouedxy >pAeKTUBHOCTH METOIOB (10BRIIICHAS HEPTEOTAR !
f10 YHACTKAM C HE3AMKHYTBIMU MPaHHIAMH

|. Bolaenerne rpaHuil ONbITHBIX y4aCTKOB {10 KOMILIEKCY [COM0IHYe-
CKHX, TEXHOMOTHYECKHX U TMAPOAMHAMHAYECKUX JaHHBIX.

2. TMoacder 3anacoB HEMTH [0 OMBITHOMY VYACTKY, Oll€HKa reonoru-
4eCKOi HEONHOPOAHOCTH.

3. AHamu3 nokasareneit pa3paboTKM ¢ OUEHKOH TeKYUIEH M KOHEHHOH
HedTeoTAa4H AHANH3INPYEMOTO U IPYIIIbl POACTREHHBIX OOBEKTOB.

4. Ouerra Y"PHEKTHBHOCTH METOAOB [OBLILCHHSA HedTEOTAa M 10 YHACT-
xaM, paspabaThIBaBIIMMCH DA30BRIM METOIOM Ha 1€DBOM JTalle.

5. ComnocTaBfeHye nokasatesnedl pa3palOTKM ONBITHOTO Y4acTka ¢ 00~
KazaTesAMH yIacTKOB CpaBHeHus, paspabaTbiBaeMblx 6a30BbIM METOAOM.
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6. OxoHuaTesnbHbhie BBIBOAB 00 3hGEXKTHBHOCTH METOJa MOBBIILICHH
He(TEOTNAYH [0 NRHHEIM OTBITHOrO yHaCTKA H YJACTKOB CpaBHEHH.

PaccMOTPHM HEKOTOpPHIE W3 3TUX METOAWYECKUX IPHEMOB, HCIIONB3YE-
MBIX B paboTe npu peanuzauyy Tab1. 3.19.

[IpH pelleHHYM BOMPOCOB BTOPOro G10ka BCE OOBEKTHI Pa3pabOTKM Xa-
PAKTEPH3YIOTCH  CNEUHANBHEIME  [OKAIaTENSAMH  [€0JIOTHHECKOH  HEeOo/HO-
POLHOCTH, I03BOMSIOMMH PAHKHPOBATh AHANH3HPYEMbIE OOBEKTHI.

[Ipu peanu3aumy TpeThero O/loKa NPOBOMUTCA CPaBHEHUE [OKa3aTeleH
pa3paboTKY aHATM3UPYEMOTO 0BBEKTA H IPYIINIbi POACTBEHHBIX 06bekToB. [IpH-
yeM, TPYNia POJACTBEHHBIX OObEKTOB BBUIEIAETCS NO KOMIUIEKCY TEONOro-
QHU3IMUECKMX 1APAMETPOB, & UX KJacCH(MKaLMA ¥ BIAWMHOE DACMONIOKECHHE B
MHOTOMEPHOM [IPOCTPAHCTBE T€0J0ro-QU3UHECcKUX NapamMeTpoB NMPOH3BOAMTCA
C OMOLIBI0 (QAaKTOPHOI'® aHANHM3A IO METOIY FNABHBIX KOMIOHEHT.

Peannsauns detseproro GMoKa ANd YMEHbUIEHHs [NOTPElIHOCTH B OPO-
rHO3e HedTeoTAa4y npH paspaboTke Ho 6a30BOMY METOTY CBfZaHad HE C IKCTpa-
MOIAMOHHEIMHE METOAaMH, a ¢ GoJlee COBEPLUEHHBIM [TOAX0A0M — UCI0/b30Ba-
HHEM afaNTALMOHHLIX [€0N0ro-NPOMBICIOBBIX MOIeNneH. B oTnH4YHe OT PKCTpa-
[MONALMOHHSLIX METONOB aJanTalHOHHBIE reoJoro-rripoOMpICIOBEIE MONEIN 10-

_3BO/KOT TIpOBOAMUTH [TPOTHO3 HEKpTCOTHa‘{H C yUYE€TOM H3MEHSAROMIETrOoCs B fea-

paIMEPHOM BPEMEHH BIIMAHHA IE0JOMMHECKMX ¥ TEXHOIOTUHECKHX TapaMeTPos.
[pw peasy3aUmMy MATOTO W LIECTOIO GIOKOB M OKOHYATETHLHOM BBIBOIE 00
sddextrsrOcT MYH B faHHOM Cayyde UENOYHOTO 3aBOJHEHHS, HeoBX0NHMO
POBECTH COMOCTABAEHHE BCEX TONYYeHHBIX Pe3yIbTaTOB C Bribopom Hauboee
BEPOSTHBIX KONH4ECTBEHHBIX WITH K&4CCTBEHHBIX OLEHOK,
Peannzaums Bcex OJ0KOB cxXemrl 3.19 nO3BOnAeT HazesATbCA HA 0OBeEK-

THBHOCTE OLEHKH 110 3ddexTnBHOCTH MYH.

["e0oro-QUIMUECKHE XAPAKTCPHCTHKY NMpUEeAeHsl 8 Tadmr. [T 1.5.
[MpoBeaeM KiacCHGHKAUHIO ONBITHOTO Y4aCTKA B [TPOCTPAHCTBE [NaB-
HBIX KOMIIOHEHT. 3HAUEHMA INIABHLIX KOMIOHEHT CRefledrl B Tatn. 3.20.
Tabnuua 3.2
3Ha4yeHHe MIECTH IIaBHbIX KOMIIOHEHT Z;...Z¢ N0 YHaCTKaM

" ! O6sexT L [ aBHBIE KOMITIOHEHTH |
1 Z Zy i 7y Z4 s Ly ¢
1 1,40 1,63 2,46 141 <188 ¢ 013
TlepBsiit onbITHBIL yyacTok ! | |
2| BTopoil KOHTPOMBHEIA y4acToK 2.50 0,95 159 | -1,09 ; -0.78 | -0.08
3 | Tperuit OfLITHLIA YIACTOK 3,03 0,48 212 -1.76 | -1.60 | -0.36
4 1 YeTreTphId OMBITHBIH YYACTOK 173 0.93 208 | -025 (193 T 032
| 5 | 3anaaHbiit [ oxay 3.12 0,71 [88 | 029 | 065  -0.34
6 | Llentpansusii [oxan 288 [ 010 1947 101 | 167 1 035
7 | Boctoussmi [oxan - [ 336 0.78 131 046 | 167 | 096
| 8 | T'oxaHCKOE MECTOPOMKAEHHE 507 7 005 [ 187 0777102 | 035
I 9 ! VYyacrok «HeoHon» 263 | 1,23 |‘ 139 | 062 | 043 | 0.60 !
| 10 | Boctoanoe Illaruprckoe noaustie 504 | 5.4 | 383 | 057 ;234 ] -0.82 |
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PaccMarpusaembie ONbITHRIE YHaCTKH [0 (IPOBEASHHOH XnaccubHKalun
iaubonee ONM3KH & 00BexTaM BTOPOH rpyIMbl 3anexedl Bosuro-Ypanbckoit
He@Tel'a30HOCHON NPOBHMHLMK, XapaKTEPH3YHOWMAMCS BbICOKOH CTENEHEBIO Meo-
NIOMMMECKON HEONHOPOLHOCTH, HACLILIEHHBIM BBICOKOBA3KHMH acajibToCMO-
AACTBIMA HedTsamu. s mporto3a HehTeoTAAYH 110 3TOH rpyIie 0GbEKTOR B3si-
TH a4arTalIOHHEkRIE Me0II0T0-IPOMBICIOBEIE MOAEIM 1O HATOMY BapwaHnTy. Mo-
JCAb YUUTBIBAET reONOrMUecKMe M TeXHONOrHyeckKHe rokasarean 10 60 % ooh-
BONHEHHOCTH TIpONyKLUMK, 3 nocae 60 % npeicTtasiger coboil peKypesTHYO 3a-
BUCHMOCTL. Y4UTBIBAs TO, YTO TEONOrHYECKAs XapaKTEPHCTHKA A3 OOBEKTOB
BTOPOH IPyiibl A0BOMbLHO-TAKH C.10%HAA, a QaKTHUECKHE reonoro-GpH3nYecKue
X4paKTEPHCTUKH HAXOMATCS B CHIIBHOW B3aUMOCBSA3M MEXIy cODOM, YTO 3Ha4u-
TeIBHO YXY/ILAET PEe3YNLTaThl PErPECCHOHHOrO aHaNM3a, /IS PACYeTO8 B3ATA
AUANTAUMOHHAS MOAENb, B KOTOPOH reonoro-busnyeckas XapakTepUCcTHKE YUH-
TBIBACTCS € [IOMOUIBIO QUKTHBHEIX MaPaMETPOB, KOTOPBIMH ABNSIOTCS TIaBHEIE
KOMITOHEHTH. (OCHOBHEBIM TIPEHMYILECTBOM JTOH MOLENH SBIAETCA TO, HTO
CNaBHbie KOMITOHEHTH! B3aHMOHE3ABUCUMBI, 4TO YITYHILACT CTATUCTHYECKHE Xa-
PAKTEPUCTHKH NpH pacyeTax. [IpUMeHAeMble MOAENH J1eACTBHTENRHEL TIPH O~
DeLCNeHHRIX Tpefenax U3MEHEHHs Ieonoro-GH3MYecKHxX U TeXHONOMYECKHX
rnapamMeTpos. OOHUM U3 OCHOBHBIX I'DYIII NAPaMETPOB, BIMSIOWMX Ha HehTeoT-
Jayy, ABMAIOTCs (hU3UKO-XHMHHECKHME CBOICTBA MNAacTOBBIX Quiouaos. [Ipu
3TOM AeHCTBUTCIBHA CIEAYIOMIAS 38KOHOMEPHOCTh: Hem GIMxke (paKkTHYECKHe
3HAYCHUS N12PAMETPOB K CPEAHKM 3HAYSHMAM JTUX MAPaMeTpoB ANS JaHHOM
MOJeN, TeM TOUHEE [IPOBOLUMBL [1POrHO3.

Ans BeiGpanHoi Mofeny CpelHee 3HaUEHME BSI3KOCTH MUIACTOBOMR HehTH
pasHo [8 mlla-c, cranpapTHoe oTkioHeHWe Gii, =8.8 mila-c. Ins ananusupye-
vo# LUarupteko-loxanckoil rpynnel o6bexToB ,= 38 mlla-c, u 3HaYeHUA Qu-
3HKO-XHMUYECKHX CBOMCTB HAXOLATCA Ha paHHLE AONYCTUMBIX AN AaHHOH
moaeny ¢poicTs. Hedru 1llaruprexo-ToxaHCKOro MECTOPOXKIEHUS OTHOCITCH
K THKENbIM U JAXe HECKOJALKO BBIXOAAT 3a JOMYCTHMBIE [PAHHLL 3THX MOAE-
neft. B Tako#d cuTyanHm uenecoGpasHO CO3LaHUE HOBOH MOZENH CO CPEAIUM
3Ha"eHHeM [, = 30 ... 35 mlla-c, onnako pa3paGoTka Takoll Monenu Tpedyer
BOMTbUIOE KONMYECTBO CHIT ¥ CPEACTB U JaieKO BBIXOAMT 33 PAMKH JaHHOH pa-
0OTHI.

I1pu oretke 3(PexTa WIETOUHOTO 3ABOAHEHHS ¢ HCIIOIB30BAHHEM 1aH-
HOHA MOJENH CilefyeT ONepHpoBaTh He a0COMIOTHLIMH, 4 OTHOCHTEIbLHBIMY 3Ha-
deHusaMH HeTeoTaa4n. PacCMOTPHM MPHUMEp OLEHKH YPHEXTUBHOCTH BO3AeH-
CTBHS Ha [IMACT B C:rydae Gonmee ONU3KUX 3HAYEHUE BA3KOCTH MIACTOBOR HeMTH
CPC/IHUM 3HAYUCHMAM 119 PACUETHON reonolo-NpoMbIC10BOH MOAETH.

[lo Bcem 10 amamusupvemsim oObextam [Larupteko-I'oxanckoro mec-
TopoxaeHus ¢ nomouisto AITIM caesan nporHos texyuwed Hedreoraauu iipu
pavuiHvHOR OOBOMHEHHOCTH UPOAYKUHH. Pe3vibTaThl pacyeToB B COMOCTAB-
JeHMM C (QAKTHUECKMMM OAHHBIMM CcBejeHbl B Tabn. 3.21. B cuny Beilue-
HA3BAHHOK MPUYMHEl BBICOKOH BS3KOCTH MJaCTOBONW He@TH u3ydaeMbix 00b-
eKTOB M Hcronb3osanus AITIM Ha npenesne JomycCTUMOrO MONy4YarQTCs 3Ha-
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YUTEIBHBIC PACXOXKICHHA MEXAY NPOCHOZHBIMH 4 (aKTHHECKUMU KPUBLIMU
BBITCCHEHMSL.

daKxryyecKue KPUBBIE BBITECHEHHA MMENOT cHetdbputeckyo dopmy: 3a
HECKONbKO MepBbIX T paipabotku (3 ... 4 rona) 06BONHEHHOCTL APONYKUUH
sanekedl gocruraet 80 %, sareM HabmoOmaeTcs pOCT HeQTEOTAAYH MPH IPAKTH-
4YecKH HOCTOAHHOHW OOBONHEHHOCTH 00BeKTOB (puc. 3.16; 3.17; 3.18). Poct
HedTeOTaa U MPH HEM3MEHHOMN BbiCOKON OOBONHEHHOCTH OOBACHAETCS YBElIH-
qeHMeM OXBaTa [UTACTOB 3aBOAHCHAEM U BOBIEYCHHCM OONBUINX 00beMOB Hed-
TEHACHILIEHHRIX TIACTOB B Pa3paboTKy. PacxoxIeHHs MexIy (QakToM W Mpo-
I'HO30M B KaKO#-TO Mepe OIpeflessoTes padiiuHoi AMHAMUKOIR pa3dypuBaHus
v4acTKOB. B 071HO d TO e Bpems pa3paboTKH BeTMYUHA Y/ACIbHbIX 0anaHCOBBIX
3amacoB Ha CKBOXUHY Q, xonebnercs or 400 1o 65 TeIC.T /ckB. Peaxoe pa3mi-
4He 1O NITOTHOCTH CETKU CKBAXKHH AHANH3NPYEMbIX YHACTKOB Hapsay C reolo-
ro-OU3NUCCKON XapaKTepHCTHKOA onpefelseT GOMABIOe pacXOXAeHHe B Dazo-
BBIX 3HAYSHUAX HepTeoToayu ydacTkop. HecmoTps Ha To, 9TO XapakTep BBITEC-
HeHHd HedTH [0 BCEM ONBITHBIM M KOHTPONBHOMY Y¥acTKaM OIWHAKOB, pacXo-
KICHUE MeXTy (HAKTUUECKUMHM # NPOTHO3HBIMH 3HAYCHHAMH He(TeOTda4H
MMEeT PasiNyHbIA XapakTep. [To {-My ¥ 3-My ONBITHOMY y4acTKam OpH 00BOJ-

e1lMK cooTBeTCcTBeHHO 90 U 80 % (akThyeckas HeTeoTna4a OpeBhIlaeT 11po-
rgozHoe 3Hadenue. [lo 2-My KOHTPOIBHOMY y9acTKy TeKyllas HedTeoTHava
npu obonHeHHocTH 90 % HibKe MPOTrHO3HOW 0a30BOH HedTeoTAaYM. Y4YUThi-
Bad, YTO MHTCIICMBHOCTD Pa3padoTKy |-ro y4acTka BBIILE, YeM 2-TO KOHTPOIb-
HOTO, 4 HHTEHCUBHOCTE Da3palotKu 3-T0 OMNLITHOrO HHXE, 4eM 2-r0 KOHTPO/Ib-
HOI'0, MOKHO OAMO3ZHAYHO CKa3aTh, YTO HAOMONAeTCs! TONOKHTENbHbIA IhPexT
OT IPUMCHEHUS MIETOYHOrO 3aBOAHEHUA HA ONBbITHBIX YUACTKaX.

Hapamy ¢ QOMBIIMM BNMSHWEM BA3KOCTH HE(QTH HA PacXOKUeHHe (hak-
THYECKMX M NMPOTHO3HBIX BENHMUH He(hTeOTAaYH 31Ia4UTE1bHOE BIMSHHE OKa3bl-
BaeT MOTPeIHOCTE onpejeiequs OANAHCOBBIX 2allacoB HedTU, NepeTOKH ILla-
CTOBBIX (IIOWAOB ( Y4ACTKH MMEIOT HEe3aMKHVTBIC MPAaHHANbL ), 3 He3HAUMTENb-
Hbl€ Pa3Mephl yYaCTKOB YCHJIMBAKT BNHAHME 3THX $axTopoB. [loswilleHHas
BS3KOCTh HedTH B KaKOU-TO Mepe VMeHbillaeT BePOSTHOCTb NMEPETOKOB O0/b-
X 00beMOB HeTU MeXIy yIacTKaMH. 3Ha4UTeIbHblE pa3Mephbl 3-ro ONLITHO-
0 y4acTKa ONpees 0T QUMY CXOAMMOCT: $a30BOR M hakTHdeckoil Hed-
TEOTHAYH [0 HAYAA 3aKaUKH ILEeTOUH.

UTo0bl MONHOCTBIO W30ABUTECS OT BO3MOKHOCTH HENPABUILHOKA QUEHKH
JOMEKTHBHOCTH  (LIeTOYHOTO 3aBOJAHEHMdA, Oblla [poBedeHa HHTerpalbHas
ouesika BeanurHb y@dexta. [Tpd 2ToM cunTaeM, UTo YGDEKT oT LieI04YHOoro 3a-
BOAHCHHS 0JDKCH CKA3aThCs Ha 1oKasaTedx pa3padoTKU (eHTPankHOH 4acTH
| 0AHCKOI'0 MECTOPOX/IEHHS, TaK KAK BCE OMbITHLIC U KOHTPOAbHBIA YYRCTKH
SBASIOTCS COCTABHLIMU YacTamu Llenrpanesroro [Noxana.

Quenky Texvoaorudeckoro >pPexta or NPUMEHEHHS HOBBIX METOLOB
OBBIILIEHNA HeDTEOTAAYM (IACTOB MOXKHO MPOU3BECTH M 1O BOAOHEPTAHOMY
daxtopy ( BH® ). [pn aTom camxenne BHD unn ymeHbileHue OTKAOHEHUS OT
0a30BOro MPOTHO3ZHOIO IMOKa3hIBaeT Hanudue addexTa. [lo aHanu3zupyeMeiM
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yuactkaM lllaruprcko-1"0aHCKOTo MECTOpOXASHUS C NOMOMIBIO ananTaiuHoH-
4oH Mopesn 1IpoW3BeseH nporkos 6asossix BennduH BH@. Peaynprathl pacte-
TOB cOBMECTHO ¢ dakTthdeckoil auxamuxoii BHO® 1o yuactkam nasbl 8
tabn. 3.22. Mo I'oxanckoMy MeCTOPOXIAEHHIO B HeNOM HabniofaeTcs npakTi-
HEeCKH NOJTHOE CoBlIaneHHe hakTHIECKOro H MporHO3HOMY ROAONe(TIHOTO (ak-
ropa. [To OfNlBITHBIM -y4acTkaM Mocie Havana (1e104Horo 3aBoJHeHUs Habmo/a-
etes oTkIoHeHne dakTHyeckix 3HadeHuil BHD ot ripornosysix. MaxTnyeckni
BoAOHe(TAHONH HAKTOP HECKONBKO CMeIaeTcs 8 CTOPOHY yMeHhIleHHs obBoa-
HeH}s, 3 TaK Kak MpOrHoiHomy 3navenuio BH® cooreercTByer onpenenennoe
HIPOrio3HOe 3HaveHue He(bTCOT]’IaqH, TO BbLILICPACCMOTPEHHOE HABJICEHHC NOU-
TREPKIAAET, HTO (IpH  WENOYHOM 3aBOAHEHHH QHMKCHDOBAHHOE 10 BOIO-
nedtasHOMY hakTOpy 3HadeHHe Tekyilell HedTeoTAa4H JOCTHraeTcs MpH MeHb-
wefl 06BOAHEHOCTH HPOAYKLUHH, 9TO [1OTBEPXNIACT HAMHIHE TeXHOMOIHHeCKo-
ro pdexra peanusauny WENOYHOTO 2aBOAHEHUS Ha OlIBITHRIX YiacTkax [lla-
ruprexo-I"oxancKkoro Mecropoxaenus.

[Tporenenumlii aHamu3 5eKTHBHOCTH KPYNHOI'O MPOMBICIOBOTO 3KC-
HepHMeHTa Mo MPHMEHEHHIO eJOYHOro RO3NEWCTBHA NO3BOJIAET JAKJIKOYHTH
cemyonee.

I. C NOMOLUIBI ANANTALHOMHBIX TEONIOr0-TIPOMBICTOBEIX Mofene mpo-
H3BEAEH [IPOrHO3 IEeKYIIMX W KOHEYHBIX 3HAYEeHUH HedTeoTnayn U BOMO-
HedTaHoro dakTopa no BceM aHanulupyembniM  yuwactkam  Hlarmprexo-
["0XAHCKOrO MECTOPOK NEHHS.

2. Viayvesne nquHaMHKN GaKkTHYECKHX H NMPOrHO3HBIX 3naYeHnii HedTe-
craatn BH® no3sonaer BBISBHTH HANMYHE TEXHONOrHYecKoro addekra oT ie-
T0YHOI0 32BOJIHEHNS B OMBITHEIX YUACTKAX MECTOPOMIAEHHS.

3. AHanmn3 HediTeotTnayu 00 NEPBOMY, TPEThEMY H YETBEPTOMY OITBIT-
HBIM YHACTKaM, OTMe4as TEXHOOrH4eckHi addext no BCeM vyacTKam, ro3iso-
JIAET CHUTATh, 410 Hanbonee HalEXHbBIE NaHHbIE 110 RenUaHHe yddeKTa Wenod-
IY0r0 3aBOJIHEHIIA OTMEUAKITCA MO TPEThEMY OMBITHOMY yuacTky. [IpoBeneHHble
HCC/IEJ0BAHMA MOIBOIAIOT CUHTATH, YTO NPHUMEHEHHE LIENOYHOTO 3aBOJAHEHHA
YH(EKTHBHO NPH pasTHuLol WHTEHCHBHOCTH pa3paboTkyu. Benwunna npupocta
crerieHH BoIpaloTkn GanaHCoBLIX 3aMACOB 33 CHET WENOYHOrD JABOIHEHHS PaB-
Ha S ... 6 %.
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3AKIKOYEHUE

B pabore paccMoTtpeHa 3 eKTHBHOCTL NPOBEIEHHS KPYITHBIX OIBITHO-
NPOMBICIORBIX PaGoT 110 MOBhINEHUIO HedTeoTaadH. [IpakTHYECKU KaXObld M3
PACCMOTPEHHLIX PUMEPOB ABIAETCA 3HAKOBLIM JKCHIEPUMEHTOM HE TONLKO B
POCCHICKOM, HO U B MMPOBOM OMBITE MOBbINeHUs HedTeoTnaun. HezaBucumo
OT TEKVUIMX Pe3YNBTATOB HUCMABITAHUS MX 3HAYEHME HA DAKTHKY paspadoTKu
TPYIHO NEPeoUeHHTh.

[Tpu ouenke 3iheKTHBHOCTH NpOBEeNEHHA IKCIIEPHMENTOB HCIIONbi0BAN-
CA BECh HAKOTIICHHAIH ONBIT, @ TAKIKE HOBBIE Pa3paHOTKH aBTOPOB paboTeL.

B kauecTBe METONOB OUEHKH TEKYHIEH ¥ KOHEYHON He(iTeoTAauM ITpUMe-
HAACh KaK LUHPOKO AHTAXHPOBAHHBIE KDHBhIE€ BhITECHEHHS PasNHUHBIX aBTO-
POB. TaK # HONY4YHBLIAs NPH3HAHME METOAHKA aBTOPOB C HCIIONB30BAHHEM
AITIM (aganTauHoHHBIX re0lorO-IPOMBICIOBRIX MOZENeH).

AHanmu3 BHEApeHHs releo0pa3yioMuX TeXHONOrHH Ohin npoBeneH Ipu
NIOMOIILH HOBO! METOAMKH, OCHOBAHHON Ha KOMILTEKCHOMH OlEHKe pacrpeese-
HHS NDOAYKTHUBHOCTH H Te0IOrW4ecKOH HEeOoNHOPOJHOCTH, MO3BOMAKOLIEH «all-
DHODH» BBIOCIHUTE [1EPCIEKTHBHBIE U HElenecoofpasHsle Ul AaHHOI'O RO3NCH-
CTBHSA YYACTKH N0 MpeATionaraemMoii euvnne adibexTa.

Mo pesyapTatam oueHky 3(GeKTHBHOCTH PACCMATPHBAEMBIX METOIOB
[10BBIIIEHUS HEGTEOTAAYH [UIACTA NONYUEHEI CAEIYIOUIHE BIBOLI.

. Kpynaslit npomeicnoBsiil BaBnuHCKHi (110 PaspsKeHHMIO CeTKM CKBa-
xdH) B HoBo-Xa3uuckuil (Mo onenke BIpaGOTaHHOCTH TAACTOB MPH Pa3iHu-
HOH [LIOTHOCTH CETKH) IKCIIEPUMEHTHI NO3BONMIK 605ee ONHO3HAYHO nepeiiTh
K BOIPOCY BEI6OPA «ONTUMAIBHEIX) CETOK CKBAKHUH.

(lotepn HedTH Ha BaRIHHCKOM MECTOPOXAECHMM 3a CWET paspsKeHHS
CCTKHM CKBRXHU Y 11PESLILCHHS YAEIBHBIX 3a11aC0B HeTH 110 TepBOHAUATIEHOMY
MPOEKTY pa3pabOoTKH NpefeNbHO NOMYCTHMOrO 3HA4YeHHs sl ASBOHCKHX Ofh-
@KTOB COCTaBAAIOT 8,3 Y.

AHalli3 pe3ynbTaTOB IPOMBICIOBOTO JKCepUMenHTa Ha HoBo-Xa3suHCKOH
MAOLUANN BBiIABHJ 3HAYUTE/NbHOE BIUAHME MIOTHOCTH CETKH HA TEKYHIYIO ¥ KO-
HEYHYI0 HeTeOTaauy B YCIOBHAX HEOMHOPONHBIX MIACTOR.

TlporuosHsie 3HaueHus TeKyUieH ¥ KOHeYHON HedTEOTNaH, TONyYEHHBIE
¢ noMoweid AITIM. N03BOMMIM OLEHNTE MOTEHIMANLHYIO HEDTEOTAAdY OlIbiT-
HBIX Y4acTKOB. CONOCTABIEHHE MOTEHUNANBHOA U (aKTHYeCKOH HedTeoTnaun
10 ONBITHBIM TO/AM MOKA3RIBAET, YTO 110 BCEM YHACTKAM, B TOM YMCIE U IO
tOKHOMY, XapaxTepu3ylomMUMCca camoi [LIOTHOH ceTKo# pasdypuBaHus, cyle-
CTBYET BO3MOMCHOCTDH J&MbHEHINErD VIIOTHEHUS CETKH C IEAbH0 VBEIUUEeHHS
AKTHBHBIX 3anacoB # npudimikeHus QaKTHUCCKOH K LIOTeHUManbHON HedTeoT-
Jdage. Bogowedranod gaxktop B Dosbuied  vepe 3aBUCHT OT reomoro-
QUIMYECKRX  XaPAKTEPUCTHK, NMOTHOCTE CETKH OKa3blBAeT He3HAUMTETsHOe
BIHAHME Ha er0 AHHAMHKY, ITO3TOMY IIPOTHO3HbIE i DAKTHYECKHE €0 3HAUYEHHS
IIPAKTUYECKH HE OTIUYAIOTCA.
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2. PesynuraThl dcnelTanus [IAB Ha Huxono-bepesosckoll nnomagn
{MEIOT GOMNBIIOE HAYYHOE 3HAYEHHE ¥ B JaNbHEHIIEM TOCHYXHIH OCHOBOH JUls
CO3J2HHs COBPEMEHHLIX TEXHONOTH BO3MEHCTBUS Ha MiacT. OTMETHM, 4TO OT-
punatensHoro 3¢dexra oF npavesenus [IAB B OKCrepUMEHTE Ha Hukono-
BCpCBOBCKOﬁ nnotuany ,AApJ'laHCKOFO MECTOPOXKASHHS HE HaﬁHlOJlaCTCH.

3. Anaiu3 >bdEXKTHRHOCTH TPUMEHEHHA MOJHMEPHBIX CHUCTEM BO3ACHCT-
BHS Ha MTacT Ha npumepe Hoso-Xa3MHCKOH MoWany ApIaHCcKOro MECTOpOX-
JEHHS U OMBITHOTO y4acTka POMAIIKMHCKOrO MECTOPOXACHHA MO3BOJHI CYH-
TATh EPCTIEKTABHLIM U YCIEMHEIM B Pa3/IMYHON Mepe B 3aBUCHMOCTH OT reo-
7Oro-NpOMBIC/IOBEIX YCIOBHH paspaboTku 3aiexu.

BRISBIEHO, YTO BO3MOXKHEIA TEXHOIOrHYECKUH IQPEKT OT 3aKa4KH MoMK-
akpunamMuaa Ha Hoso-XasuHCKO# miomaan Moxer coctaemars 1,5-2 % ot 6a-
TAHCOBBIX 3aITacoB.

4, TIposegeHHoOe Bo3AeHCTBYE [TONHMEPAHCIIEPCHBIME CHCTEMAMK Ha 3a-
nexu Ne 8 POMaUIKHHCKOrO MECTOPOXAEHHS [TO3BONKIO MOBEICHTE KOHEYHYIO
nedTeoTnady MUHHMYM Ha 3 %. BawHbii dQQexT IKCMepHMeHTa, Ha Hal
E3TIIs14, 3AKIH0YAeTCA B OrpaHryeHuH oObeMa NOMyTHO A0GBIBAEMOH BOJIbL.

5. DddeKTUBHOCTh pPaslIHYHBIX OCAIKOreneofpasyloliuX cOCTaBOB
(OrOT), npuMeHeHHRX Ha AHIPEEBCKOM MECTOPOXAEHHH, BO MHOIOM 3aBHCHT
T FeoJIOrMYecKOro CTPOEHMS 0Yara (y4acTKa) H TeXHOJOTMYECKHX NoKa3are-
reft. Tlpumenenre OTOT no3B0JISET CYLUECTBEHHO CHU3HTH 00BEMbLI NOMYTHO-
ZoOBIBAEMOH BOJLL.

6. TpoBeneHuble HCCISAOBAHUA PE3Y/IBTATOB UIENOYHOIO 3aBOLHEHHS
wa [laruprcxo-IoxaHckoM HEQTAHOM MECTODOXIAEHUMH NO3BOJISHOT CYMTATh,
4TO OPAMEHEHHE WENTOHHOro 32B0JAHEBUA YQAEKTHBHO NPH Pa3/IHYHON MHTEH-
CHMBHOCTH pa3palOTKM V4aCTKOB. BenM4uHa NPHPOCTa CTelmeHy BRIpaboTKM Ha-
NAHCOBBIX 3201aCOB 3a CYeT [IEN0YHOro 3aBOJHEHH paBHa 5 ... 6 Y.

AHaNH3 pe3yJTbTaTOB ONBITHO-ITPOMBIIINIEHHRIX Pa00T HOKa3all E€PCIIeK-
TUBHOCTL NPHUMEHEHHA TUAPOIVMHAMHWYECKHX. @HSHKO-XHMH‘J&CKHX (3&}(&"“(&
pacTeopoB nonumepos, [1IC, ocanko-reneo6pasylouIuX COCTAROB, LIe0YEH)
MeTO0B TIOBBINEHHA HeTeoTAa ! [L1acToB.
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[MPHUITOXKEHME |
Tabnuua [11.1

basnuyckoro HeTaROTO MeCTOPOXKIEH U

. I T 060- 3naue-
['pyuna no- | .
Kasateneit [Moxasatem Jnave- Hue
HHe
(I'evsioro- gu3ndeckue)

! Bsiakocts nnactosoi nedri. mlla-c Ly 2.8
OTHOCHTeNRlAA BATKOCTE o 1.5
Cogepxanie acthansrenon Y A 5,0
Conepxante achanstetos H cMON,% A+C 26,9
Conepxative napagunon.®s 1 15,1
Inactosast vemneparypa, "C T 28
[TnoTHOCTL AnacToBOi HETIL. T/M' P 0.78
[InacToBbiii rasossli gaicrop. M’/ T G 63.9
Jlasneune naceitwenns, Mila P, 8.1
Temueparypa nacoiwenns nedTi napadunom, °C L is
O6remBbIi KOrypdUuunesT B 1,143

2 Koadduunent aponnuaemocty, 107 min? Knp 600
MatemaThueckoe oxumaHKe HopucTocTH. % Mm 22,0
Ctannapraoe oTKIOHEHIle nopUcTOCTH, % T 14
Kosdduunent sapuaunii nopucrocrn, % W 15.6
Maremarityeckoe oxuaatine HedTeBacHILIEHHOCTH, Yo M 92.0
CranaapTHoe 0TKIOHeHUe HepTeHacLITIeHHOCTH. % Gku 43
Koapduunent sapuanun nedrenacuimenyoctn. % W, 7
MaremaTnaeckoe oxuaanne »pPeKTHBHON TONIHHE 1114- Mus 1.6
cra. M
CranpapTaoe OTKIOHEHHE HPHEKTHBHOI TOMUANL RAACTA, [ 1o 3.3
M
Kootdumment sapnarnn shhexrupnoit TonuHb i1acTa. Wi 47.0
%

Marematirteckoe 0B aaNIIe TOMMHHELI IPOINACTKOR. A Minp 6.1
CranaapTaoe OTKNOHEHHE TOMUHMHB] (IPOILTACTKE. M Thnp 4.4
Koadduunent sapuantsi TO/ULIHEL 1PONNACTKOB. % Whap 72.1

3 Koadpnunent pacunenennoctu K, 2.5
Koathdnunent necuanncroctu Ko 0.8
KoMnnekcubie mokasarenn Heounopoanocti K‘nznn 1

- K/NCUA.
Koaquunent ruaponposognoct, 107" m-m¥/(Tlac) kh/p 250
4 OtHocutensunie 3anack sediy 8 BH3. % Qain 46
OTtHocHTeabHas nnomans BH3, % SgH3 60
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Tabauua I1 1.2

HoBo-Xa3MHCKOro OfBITHOIO yYacTka APNaHCKOTO HE(PTAHOrO MECTOPOXKAEHHA

- ! 060- | Ce- "IOx- | Boc-
- pynna | . I4aye- Bep- | Hoe | TOU-
foKasa- Hokasatenm fHe | HOe | noje | Hoe
Teier none none
i i (I'eosioro-~ pusnyeckHe)
“ { BaskocTs nnacrosoit wed, mlla-c M | 24,5 1 24,0 | 245
11 OTHOCUTENbHAs BA3IKOCTD Ho 148 | 14,5 | 148
Conepxanue acharhtenos.% A 7.69 | 7,68 | 7.69
Conepxanye acambTEHOB U CMOIL Y A+C | 234 | 234 | 234
Conepxauye napa@uuos.’h 1 3.5 35 3.3
[Tnacrosas Temmeparypa, "C _ T 24 ) 24 | 2
[TnOTHOCTE MAACTOBOM HEQTH. o’ Pu 0.88 | 0,88 | 0,88
[LiracToBBIH Ia30Bhid GakKTop, AH G 149 1149 | 149
asneune gacslinesus, Mlla P, 7.6 7.6 7.6
O6bemubii x03hdHLIHEnT 8 1,037 | 1.037 | 1037
2 Kosdduument nponunaevoctn, 107" wiem’ Kop | 1107 | 1041 | 849
MaTtemaTuyeckoe 0KHIAHAE TOPUCTOCTH, %o Mm | 20,8 1208 1 21.2
i CTaunapTHOC OTKIOHEHHE IOPHCTOCTH, Ya Tm 27 27 27
KoahbuumenT Bapuanny 1opucTocTi, % Wo 1 13,0} 130 12,7
Maremariyeckoe oxunaHne HeTERACKMUEHHOCTH, Mk, | 85,0 | 82,0 | 823
Yo
CTrassapTHOe 0TKIOHEHKe HedTeHackIIenHOCTH. Y% OKu 8,7 7.7 | 8.4
KospdunenT sapnaunu sedTeHaCkINEHHOCTH, Y% Wiw | 10,2 9.4 10,2
Martematrdeckoe oxuganne >OOEKTHBHON TOAWMMHB | Ming | 153 | 13,21 10.8
nnacTa. M
CranpapTroe 0TKSIOHEHHE 3QbEKTHBHOIN TOMIUHEbI Otap | 45 3.1 4.5
nmacta, M
Koadhumuent saprating 3 EKTHBHOH TOMINHHBL Wie | 294 | 235 | 41,7
' iacTa, %o
| MaTemMaTHuecKoe 0KUAARME TORNIHHD! [IPOIIACTKOB. | Mpp, 4.4 3.6 3.1
M
CTaRHApPTHOE OTIIOHEHHE TOMMHE! IPOILIACTKA. M Ohap | -l 27027
Koo dHuneHT sapHalids TOMUHHL TPONIAcTKoB, % | Wha, | 70.5 | 75.0 | 87.1
3 KoadduunerT pacunenennoctu K, 3,9 | 42 | 3,8
Ko duurent necuanucroctu Ka 0.35 1 0,51 | 0,28
Komiinexcheie nokasare1n HEONHOPOIHOCTH Kueon | 2,0 2.3 4.0
Koapuuuent rusponposoanocta. 10" woa’(lac) | kh/u | 78,2 | 53.8 | 399 i
4 OtrocuTenbabIe 3anacy Hedru 8 BH3. % Qg3 4.8 0.7 {239
OTHOCUTE ThHan Tnoinags BH3. % San3 7.4 29 1420
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Tabnunua [11.3

I'pyn- | 060~ | Omer- | Kow-
na IHa- | THEI | TPOE-
rnoxa- [lokazarenu He- yua- LT
Jare- Hne | crok | YU
aeii CTOK
i i1 'eonoro- dusmyeckie)
| Baakocts nnactoroii vedris, mila-c w, |21.901 20,80
OTnocnTenLuas BA3KOCTH iy 116,80 16.00
Cogepxanne achansrenon % A 7,60 | 7,60
Conepuanne acthansTenos i cmon, % A+C 123201 2320
Conepxaune napadunon e I1 3.50 1 3.50
Inacropas temneparvpa. 'C T 24,00 24,00
Inotnocrs nnactorod nedu, r/m’ p. | 0,884 ] 0,884
P I1nacToset razoseiit dakrop, M/ M’ ) G 11530] 1530
2 Kosdbunnent npousuaemoctn. 10 mxm’ Kup 692 902
MareMaTtHueccoe 0XHaANYE AOPHCTOCTH, % Mm | 19,10 19,90
(CraHAapTHOE OTKIOHERNE HopHCTOCTH, Y O 2,41 | 3.10
Korpduument sapuausu nopucroctn, % W | 12,60 15.60
MareMarnyeckoe owiuaanne HedTenacknenocTi. % My, | 82,90 | 82.70
CTagnapiioe oTkI0HCHHE HEPTCHACKIEHHOCTH, Ya Gkn 4,71 540
Kosddsuvent Bapnaunn nefrenaceiiennocTy, % Wy, | 5.68 | 6.50
Maremariueckoe oxxunanne HQHeKTHRHOI TONHIE IMACT4, M Mg | 443 | 721
Crannaptaoe oTwionente pheKTHBHOK TOAMIN B! INACTA, M Ona | 227 | 3.60
Kostbdnunenr sapuannn sddexrusnodt ronmuns nnacra, % Whap | 31,20 | 48.50
MaTtemaTnyeckoe OXIIANIE TOALIHHEI nPONIACTKOB, M My | 2.25 2.40
CranpapTHoe o IKIOHEHAE TONUATIB] nponnacrka. M Shnp 1.24 1.54
_| Koadbduunent sapuaunn Tonumsns nporylacTkos. % 1 Whe | 95,10 | 64,20
3 Koatonusent pacuncuensocti K, 203 1 311
Koathdument necraunerocrn Ko 043 | 041
Komnnekcurle nokasarenn HEOAHOPOAHOCTH Kuone | 7.19 | 5,88
Koapdnument runpouposommocrn. 107" sm’/(1a-c) kh/p | 1389 | 1399
. ~ 8 8
4 OtHocnrensiipte anace nedrn 8 BH3. % Quin 1.3 1,0
OtHocnrensuas nnowans BH3, % ) Spia | 7.8 7.1




Tabnuua Il 1.4

[TapaMmeTphl, HCTTONb3yeMbI€e [IPH MOAETHPOBAHUY NIPOLIECCE H3BACHCHHSA
$hanesxn POMAIKMHCKOTO HEQTAHOIO MECTOPOKACHHS

F J6o- 3Have- '
{ pynma f0- Mokasatens 3Have- H¥e i
kasarened Hue
(I'eosioro- pusudeckue)
1 BsikocTs nnacrosoi HedTH. mila.c ™ 27
OTHOCHTENBHAS BA3KOCTD Ho 16,88
Conepxanne acdansTeHos,% A 3
Copnepxanue achansTeHoB H cMon, % A+C 26,2
; ConepxaHre 1apaQUHOB.% {1 23
TLacToBas Temueparypa, °C . T 25
MnoTHoCTL W1acTOBOR HedTH, T/M’ Ou 0.878
[nacToBsiit raz08Lii haktop, M/ T G 8.9
Jasnenue vacsuuenus, MIla ) Py 52
2 Kosgunrent npounuaemocts, 107 v’ Knp 1600
Maremaruyeckoe oxugaHue IOPUCTOCTH, Yo Mn 22,6
CTaHNIapTHOE OTKIIOHEHHE MTOPHCTOCTH, Yo Gm 477 !
Ko3ddHImenT Bapaauny TopucTocTd, 3% Wa 21.09 |
MaremarHieckoe 0XHUJAHUE HedTeHacbMIeHHOCTH, % Myx 80,9
CrangapTsoe OTKIOHEHHE HEQTEHACKILIEHHOCTH, Y% Okn 6.3102
KoadobuiumeHT sapratiny nedTeHaCLUICHAOCTH, % Wi 7.8
Martemaruyecroe oxnnanie S PeKTHBHON TOMUMUHbI NINa- Mg 5.4
CTa. M
Crannaprroe oTKIOHeHHe 3dheKTHBHON TONIUKLI NIACTa, Ty 3,56
M -
| Koadhduument papuanny 3ddhexTuBHON TOMMTUHBI [TaCcTA, Whna 62,2
- %
Matematnuecxoe 0xHIAHHE TONIHHBI TPOILTACTKOB, M Manp 3.2
CTaHnapTHO® OTKIOHEHHE ‘fOIMUMHEAI IDOTIACTKE, M Ohinp 0.99
KosdduuresT BapHauyH TOMUHMHEI [IPOIIACTKOB, % Whap_ 30,9
3 Kospdunuent pacuieHeRHOCTH K, 1.6
Ko @HUHEHT NecyaHuCTOCTH Ko 0.64
KomnitekcHEle 110Ka2aTE N HEOMHOPOTHOCTH Kueon, 9.6
K'seon
Koadpgrurent rnaponposonnocta. 107" v (flac) ikh/u 32
4 OTrOCHTEbHBIE 3anacki Hedty B BH3. % Qb3 3
L OtHocHTebHax maomans BH3, % Sauy 2
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Tadanua [l 1.5
[MapameTpel, HCHONB3yeMBIE TIPH MOMEAHPOBAHUY 1pouecca u3slledenus

. 0b6o- 3itave-
I'pyniia no- )
KA TeNed Mokasarem 1Haye- HHe
HHe
(I'eonoro- gusnyeckne)

! BsakocTs nnactonoit nedn, mfla-c e 38
OtHocnTenstan BA3kocTs 1o 253
Conepwaune acharsrenon.% A 4
Conepaxanue acansTenon H cMoi.% A+C 26
{Inactopas Temneparypa, "C T 28
[TnotsocTb nactonoi nedtu. 1/m° Pur 0.885

_____| llnacToselif razossiit (aktop, M/ T G 17
[asneumne nacwimenns, Mlla P, 8,1
O6nemHbli kK0IpDAnMesT B 1,042

2 Koadguuuenr npounmaemocrs, 10 mrn” Kug 1180
MateMaTHYecKoe oxiZaHHe nopueroctu, % Mp 17.8
CrangaprHoe OTKIOHEHHE TOPHCTOCTH, % Om 3,04
Koaddrunent sapnaumin nopucroery, % W 17.1
Maremaruyeckoe oxHAanye HegTenachneHHocTH. Y Mk 87,0
CrasnapTHoe 0TKIONeHHe HeTEHACBIEHHOCTH, % Tkn 8.27
Koaddunuent sapuaunu nedrenacoiuensoctu, % Wi 9.5
Marematnueckoe oxuganne 3QpdexTUBHON TOMUMHL! 13- Mg 12,7
cTa. M
Cranpapraoe oTknoHenHe adipexTHRHON TOMIMHBL MIACTA, Chop 5.42
M
Koapdunuent sapraniy 3ddexmHrroi Tonamyb furacta, Wiad 42.7
% '

MaremaTiueckoe oxuIaHHE TONILHEBL MpoILIACTKOR, M Muap 2,23
Koadduunent sapyanuu Tonumus npomnactxos, % Whno 97,2

3 Koadduunent pacunenennocts K, 6.0
Koapdunnent necqanucroctu K, 0.32
Komnnekcuwie noxasarenn HEOAHOPOIUOCTH Kieon, 5,69

K/ueon.
| Kosduunent ruaponposonnocty, 107" sa'/(Ilac) kh/p 39

4 OTHOCHTENBHbIE 3anack HedTn B BH3, % Qpus 0

Otnocurensuas momans BH3, % Sewa 0
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MPUNOXEHYE 2
Tabauna [12.1

TexHonoruueckye rnoxasarens BaBMTHHCKONO MECTOPOXIEHHS IPH

hHKCUpOBaHHOK 0OBOXHEHHOCTH MPOJYKIHU

O6BozmHEN. MoeTHpyeMblil BADHAHT pa3paboTKH
HOCTb, ] 2 3
% Q:‘: L TRIC.T qanx"‘lqo?ﬁ Q:‘: THIC.T qsax/qmﬁ Q":, THIC.T qsak/qmﬁ
10 350 1,00 534 1,03 820 1,03
20 350 1,00 502 1,02 715 1,02
30 350 1,00 474 1,01 662 1,01
40 350 1,00 464 1,01 640 1,01
50 350 1,00 460 1,00 632 1,00
60 350 1,00 440 1,20 600 1,20

Tabnuua [12.2
Texnonorugeckue nokasatenn Hoso-Xa3uHcKoit nnowmany Apnadckoro Hedg-
TAHOTO MECTOPOXKIEHUA TPY DUKCHPOBaHHOH 0OBOIHEHHOCTH NPONYKLUHH

O6BoaHEN- Qo Gors Q' (3anacs! HEEQTH Ha CKB., C YIETOM
HCEX NPUOLIBAIONINX, THIC. T/CKB. )
HOCTB, % | CeBepHOe | I0KHOE | BOCTOYHOE | ceBepHOe | KKHOE | BOCTOHHOE
10 0,68 1,24 0,37 530 379 600
20 2.10 1,67 1,90 460 325 567
30 3,29 1,93 3,16 395 285 453
40 2,72 1,68 3,47 393 282 348
50 3,78 1,36 2,80 375 280 228
60 3,20 1,34 2,70 362 274 197

Tabnuua [T 2.3
Texronorudeckue rnoxkazarenu Huxono-Bepe3oBekoi miomanu ApiaHcKoro
HEQTIHOrO MECTOPOKACHUA NPH GHKCHPOBAHHON OOBOJHEHHOCTH NIPOLYKIINH

O6BoaHex- ‘ Gaax' Qore Q' (3anacs! Be(HTH Ha CKB.. ¢ YIETOM
! 8CEX NMpPHOBIRAIOIINX, THIC.T/CKB.)
HOCTB, % { ONBITHBIA yHa- | KOHTPO/IBHBIA | OMNBITHBIN y4a- KOHTPONBHBIH
¢Tok (1+2) | yvactok (1+2) cToK (1+2) yuaacTok (1+2)
10 1.89 1,35 277,32 298,21
20 1,35 1,31 253.37 279.86
i 30 1,25 1,25 220,92 249,19
.40 113 1,21 181,03 211,52
50 1,05 1,20 179,79 209,52
60 0,97 1,17 178,55 206,72
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Tadnuua I12.4

Texnonoruyeckue nokaszareny 8-i 3aNexu PoMaKHHCKOTO MECTOPOKIHCHHA

1npH
duKCHPOBARHOR 06BOAHENNOCTH NPOAYKIIHH

O6sonmes- | Q" veen  Grare o 1
HocTh, % B

10 180 1.9

20 160 1.8

30 150 1.7

40 145 2.1

30 145 1,8

60 145 0.9




YuefHoe U3aaHHE

Tokapen Muxaun Auapeesuy, Axmeposa DbBHPa Pagmcobna,
Casu30B Afinap AnMazosuy, Jenucnamos Mibaap 3adnposuy

Ananu3s 50MHEKTUBHOCTH NIPUMEHEHHA METOROB
MOBLIUIEHAS HEPTEOTNAYMA HA KPYNHBIX 00BEKTaX pa3paboTKu

Pesaktop A.A. Cunuiosa

Wan. amu. JIP No 020267 o1 22.11.96
Moanucao 8 nevats {5, 05. 04. Bymara odcetnas Ne 2. @opmar 60x84
1/16. Tapuutypa «Tafime». [TevaTs odcetras. Yo — ned. 1. 7.3. V1. -
u3g. 1. 6,5,
Tupax 200 7x3. 3akas 57

M3natenscTBo Y QUMCKOTO rocy1apcTBEHHONO HETAHOI0 TEXHHYECKOro
YHHBEpPCHTCTA

Tunorpadus Y PUMCKOro rocy 1apCcTBEHHOI0 HEMTAHOIO TEXHHUECKOIO
vHHBEpcHTe1a

Azpec W3aTeILCTBA U THIIOrpaduu:
450062, r. Yda, yi. KocmouasTos, |
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