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PYKOBOJSIIIUAI JOKYMEHT

Metoauueckue yka3aHus 0 IeoJoro-IpoMbICIOBOMY aHAIU3y pa3paboTKU
HE(PTAHBIX U Fa30HEPTIHBIX MECTOPOKICHHIA

Hata BBenenus 01-03-2002

1. OBJIACTDH IIPUMEHEHUA

Hacrosmuit pykoBoasimuii fokyment (PJl) ycraHaBnuBaeT METOIUYECKHE OCHOBBI T€0JIOT0-TIPO-
MBICJIOBOTO aHaHM3a pa3padOTKu HE(PTIHBIX M Ta30HE(PTAHBIX 3aICKEH W MpeAHA3HAYCHBI IS UC-
MOJIb30BaHUs HAYYHO-UCCIIEI0BATEICKUMHU U MPOU3BOACTBEHHBIMU opranu3zanuamu TOK.

Hapsany ¢ yka3zaamsamu B HactosmieM PJ[ aBTOpsl aHaau30B pa3pabOTKH MOTYT JOIIOIHUTEIBHO
IIPUMEHATh JPYyTHE METOALI MJIM HOBBIE METOAWYCCKUE PEIICHUSA, €CIH OHHU IIOBBIIIAIOT
000CHOBaHHOCTbH BBIBOJIOB JIJISl KOHKPETHBIX T€0JIOTO-TEXHUYECKHUX YCIOBUI 00BEKTa pa3pabOTKH.

Hacrosmuit P/ comepxuT nepedeHb HMCCaeIOBaHUM, HEOOXOJAMMBIX IS aHaiu3a pa3paboTKu
MECTOPOXKACHUH, OJHAKO, B 3aBHCHMOCTH OT 3ajad, MOCTABJICHHBIX TEpe]l KOHKPETHBIM T€0JI0ro-
MIPOMBICIIOBBIM aHAJIM30M, OCOOEHHOCTEH Ir€0JIOTUYECKOTO CTPOCHHSI, CUCTEM U CTaJIuU pa3pabOTKu
MECTOPOXACHUS, 00beM W Ha0Op METOJOB HCCIECIOBAHUW M CTPYKTypa OTYETOB [0 AHAIIN3Y
pa3pabOTKH MOXKET HE3HAUNTEIBLHO OTIMYAThCS OT IMPHUBEJACHHBIX B HacTosmeM P/l

AHanu3 pa3padOTKH MECTOPOXKICHHS CIY)KUT 0a30i Ui MPOCKTHPOBAHHUS pa3pabOTKH U
SBIISIETCS. HEOTHEMJIEMON YaCThIO TPOEKTHOTO TEXHOJIOTMYECKOTO JOKYyMEHTa Ha pa3paboTKy
MECTOPOXKICHHS.

B OTACJIbHBIX ClIydasaX aHaJIu3 p33pa6OTKI/I OpeacTaBIACTCA B BUAC CaMOCTOATCIIBHOI'O OTUCTA. B
TaKuX CjIydasax IIpH paCCMOTPCHHUH B MI/IHSHCDFO Poccuu OPOCKTHOI'0 TCXHOJIOIHYCCKOIro JOKYMCH-
Ta Ha pa3pa60TKy MECTOPOKIACHUSA, OTUCT 110 aHAIIU3Y p33pa6OTKI/I OpeacTaBIsACTCA OJHOBPEMEHHO C
IMPOCKTHBIM JOKYMCHTOM.

2. OBIIME ITOJIOKEHMA 11 OCHOBHBIE ITPUHITUIIBI
I'EOJIOI'O-TIPOMBICJIOBOT'O AHAJIM3A PASPABOTKH
HE®TAHBIX U TTABOHE®TAHBIX MECTOPOXIAEHNN

OCHOBHOH LIEJBIO T€0JIOTO-ITPOMBICIIOBOTO aHAIN3a pa3pabOTKu HEPTIHOTO MECTOPOKACHUS 5IB-
nsieTcst oueHka 3((HEKTUBHOCTH CHCTEMBI pa3pabO0TKH, KOTOpask MPOU3BOAUTCS MyTEM W3YYCHUS TEX-
HOJIOTUYECKHUX TIOKa3aTeneil pa3paOoTKu. YIIydIIUTh TEXHOJIOTHYECKUE MOKA3aTENH MOYKHO IYTEM
W3MEHEHHUSl CYIIECTBYIOIIEH CHUCTEMBl pa3pabOTKM WM €€  YCOBEPIICHCTBOBAHHS  TIPH
PETyJIIMPOBaHMM  TpOIecca JKCIUTyaTallid  MecTOopokiaeHus. Ho B Oombineid  cremneHu
TEXHOJIOTHYECKHAE TITOKa3aTelnn pa3padOTKH 3aBUCAT OT TeoJIOTO-(PU3NIECKON XapaKTePUCTUKH
HE(DTSHOW 3aJIekH, MPUIEM ONPEICISIONIUM SABIISETCS THUIM, pa3Mep U ¢dopma HEDTIHOU 3aleKH,
HEOJTHOPOJIHOCTh CTPOEHHSI MPOJYKTHMBHOIO OOBEKTa, 3amachl HETH B HEM M OTHOCUTENIbHAs
NOJIBIKHOCTh HePTH. Mcxonsd u3 3T0ro, CTpouTCs aHanu3 pa3paboTKH HEDTIHOTO MECTOPOKACHHUS,
ONpeAeISAIOTCS BUIbl UCCIIEA0OBAHUMN MPU NPOBEACHUN JaHHON paOOTHI.

[TepBBIM IIaroM aHaM3a ABJISETCSA MO0 CO3JaHuE, MO0 IMOIMOJIHeHHE, TU00 MpHOOpeTeHHEe 0a3
JAHHBIX T€0JIOrO-TIPOMBICIOBBIX XapaKTEpUCTHK 00bekTa paszpaboTku. Kpome Toro, HeoOXoammo
pacnozaraTh HakeToM 00padaThIBaOIIUX MPOTrpamMM, COOTBETCTBYIOIUX (opMaTaM UMEOIuXcs 0a3
JTAaHHBIX.

B mporiecce reosnoro-mpoMbpICIOBOTO aHANKM3a YTOYHSIOTCS TUIT U pa3Mephl 3aJIeKH, €€ CTPYKTYp-
HbI€ U TEKTOHUYECKHE OCOOEHHOCTH (pa3MbIBbl, TEKTOHHUYECKHUE HAPYIICHHUs, TOBEPXHOCTU HECOIJIa-
cuii u ap.). IlpoBogutcst yrounenue HavanbHoro nosnoxeHus BHK u 'HK nmo mannesiM OypeHus
HOBBIX CKBaXKMH, a Takke nojoxkenue tekynmx orMmerok BHK n I'HK pa3pabateiBaembIx 3amexeil.

OrnieHUBaeTCs JTUTOJIOTUYECKAsi K3BMEHYMBOCTD MPOIYKTUBHOIO TUIACTA, JIJISl YETO CTPOSITCS] KapThI
pacnpoCcTpaHeHHsI KOJUIEKTOPOB, KOTOPBIE TOJIKHBI HECTH CIEAYIOLIYI0O OCHOBHYIO HH(pOPMALUIO:
30HBl HaJM4YUs KOJUJIEKTOpPA, 30HBI OTCYTCTBHUSI KOJIJIEKTOpPA, 30HBI PACHpPOCTPAHEHHS Pa3TUYHBIX
JUTO-TUIIOB KOJJIEKTOpPAa M 30HBI CIHHMSHHUA KOJUIEKTOPOB C BBIIIE- W HIDKE3aJETalolUMU
MPOAYKTUBHBIMH ILJIACTAMH.

Ha ocHoBanuu 6a3 AaHHBIX ¢ UCIOJB30BAHUEM COOTBETCTBYIOIIETO MPOTPAMMHOTO 00ECIICUEHUS
CTPOSIT aJIPECHBIC TEOJOTHYSCKUE MOJCIH, HCIOIL3YS 3TH MOICSIH I TPEACTAaBICHUS Kak
00BEMHOI0 HM300paKCHHUS MPOAYKTUBHOTO IUIACTA, TaK M PA3IUYHBIX IUIOCKOCTHBIX H300paKCHHMA
(reomornveckue MpoQwIiTy, TOPU3OHTATILHBIC CPE3bI, CXEMBI COTIOCTABJICHUS U 1IP. ).
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OO0s3aTeNIbHBIM TpeOOBAaHUEM SIBJISIETCS HACHIIIEHUE JIIOOOH Te0oIOrMuecKor KapThl, pouiis u
B0OOIIIE JTF000TO M300paKeHUS MPOAYKTUBHOTO TUTACTA JIAHHBIMHU O COCTOSIHUH Pa3padOTKH TI1acTa.

OCHOBHBIE JIUTOJIOTO-(DU3UYECKUE XAPAKTEPUCTHUKH OO0BEKTa pa3pabOTKH YTOYHSIOTCS TIO
nJaHHbeIM KepHa, [YC u ruapoguHaMHYEeCKUX HCCIACAOBAHMM. DTH HMCCIEAOBAaHUS MOIYT OBIThH Kak
CTaHJAPTHBIMHU, TaK W CIICIUAJILHOTO HazHadeHUus. PaszHuila Mexay HUMH 00yClaBIUBaeTCS JIHIIb
HabOpPOM U3Yy4aeMbIX CBOHCTB MOPO-KOJJIEKTOPOB M TEMH 3a7ja4aMK, KOTOPbIe HEOOXOAMMO PEIIUTh
JUIS KOHKPETHOTO 00BEKTa Pa3pabOTKH.

YTouHeHre HEOJTHOPOJHOCTH MPOAYKTHBHBIX IJIACTOB CBSA3aHO B MEPBYIO OYepe/lb C JIeTaIbHOU
KOppeysiliueld  MPOAYKTHBHBIX  IUIACTOB-KOJUIGKTOPOB ~ 0OBeKkTa  pa3paborku. Hapsmy co
CTaHIApPTHBIMU CTIOCO0AaMU PYYHOTO BapHaHTa WCIONB3YIOTCS aBTOMATH3UPOBAHHBIC CIIOCOOBI
KOPpeJSIIAA  pa3pe3oB CKBakWH. OIHAKO CIIEAyeT BCeraa OTAaBaTh NPEANOYTCHHE COOCTBEHHO
KOPPENAIMA B TPAJAUIMOHHOM TEOJOTMYECKOM IUIaHe, TaK KaK TeOJOr NpU IPOBEJACHHHU OSTOU
oTiepaIy UCIOJB3yeT Topa3fo Oonbiie WHGOPMAIUKU W COOCTBEHHBIM OIBIT, HEXKEITH aITOPUTM
aBTOMAaTHYECKOH Koppensauuyd. Haumydinue pe3ynbTaThl B YacTH OBICTPOTBHI MPOBEIACHUS DTHUX
WCCIICIOBAaHUM JaeT pa3yMHOE COYETAHHWE TPATUIMOHHBIX W aBTOMATH3UPOBAHHBIX CIIOCOOOB
KOPPEJISIIHH.

YacTo HCMONB3YHONIUICS IS XapaKTePUCTUKH HEOJAHOPOJHOCTH 00BEKTa pa3padOTKH CBOIHO-
CTaTUCTUYCCKUN pa3pe3 YYUTBHIBACT JIMIIb MPUCYTCTBHE WM OTCYTCTBHE KOJUIGKTOpa B
BEPTUKAIIBHOM CEUEHUH. DTOT IIMPOKO HCIIONB3YEMBI METOJ CIEAyeT IOTOJHUTh TaHHBIMHU O
KOJIMYECTBEHHBIX 3HAYCHUSAX OCHOBHBIX JINTOJIOTO-(DM3UYECKUX IMapaMeTpoB O00BEKTa pa3paOdO0TKH
(TTOPUCTOCTH, TIPOHHMIIAEMOCTH, HE(PTCHA-CHIIIECHHOCTH M Jp.), YTO TOBBIMAET HH()OPMATUBHOCTH
TaKUX CBOJIHO-CTATHCTUYECKHUX PA3PE30B.

B mporecce reoioro-npomMbICIOBOTO aHalIM3a YTOYHSIIOTCS XapaKTEPUCTUKH HEOTHOPOJIHOCTH
0o0BeKTa Pa3pabOTKK - CPEIHUE 3HAUCHUS U BapHAIMX MTapaMeTpoB, KO OUITUEHTHI IECYaHUCTOCTH,
PaCUJICHCHHOCTH, BBITIOJNHACTCS TOCTPOSHUE KapT 3THUX IMapaMeTpoOB IS BBIOPAHHBIX OOBEKTOB
NPOAYKTUBHOTO TUIacTa (Madvek, cioeB W T.1.). [Ipyu Haauuuu COOTBETCTBYIONIMX 0a3 MaHHBIX ATH
onepanyy HUKAaKUX TPYAHOCTEH HE MPEICTABIISIOT.

Oco00e BHUMaHHE YJIEISACTCS YTOUHCHHIO (DH3UKO-XUMHUYECKHX CBOMCTB M COCTaBa IIACTOBBIX
JKUJKocTeld W ra3a. Eciiu ecTh TOCTAaTOYHOE KOJMYECTBO aHAIM30B, TO M3YyYaeTCs paclpeelieHre
CBOMCTB IO IUIOIIAAUd M pa3pe3y oObekTa paspadoTku. Ocoboe BHUMAHHE CIEAYET YACIATh
COTIOCTABJICHHIO HOBBIX JaHHBIX ¢ HAYAJIBHBIMU OIICHKaMH, TaK Kak Ha CBOWCTBA HeTH (HampuMmep,
IJIOTHOCTh W TIEPECUETHBIM KOI(P(HUIIMEHT) MOMKET BIUATH IPOJIOJDKATEILHOCTh Pa3pabOTKH
0o0BeKTa.

IIpu ananmmse pa3paOOTKM OPUEHTUPYIOTCS Ha 3amachl, yucisiuecs Ha Oamance OI'Y HIII
Pocreondonma P®. Ecinu BeIIOIHEHHBIN OIIEPaTUBHBIN IIOICYET 3aI1aCOB ITOKA3bIBACT CYIIECTBEHHOS
PacXOXKJEHUE C YTBEPXKIACHHBIMHM 3amacamM JO0 COCTaBJICHHUS TPOEKTHOTO TEXHOJIOTUYECKOTO
JIOKyMEHTA Ha pa3paboTKy, 3anackl HEOOXOAMMO MPEACTABUTEL HA TOCYIAPCTBEHHYIO SKCIIEPTHU3Y.

Oco00 ciieryeT o T4epKHyTh, YTO Ka4eCTBO PadOT MO aHAIM3Y Mpoliecca pa3padOTKK 3aBUCUT OT
MOJIHOTHI BBITIOJTHEHHUSI POTPAMM HCCIIEIOBATENBCKUX PabOT MO KOHTPOJIIO 32 pa3paboTKON MpoayK-
TUBHBIX TIJJACTOB C TMEPUOJIMYHOCTBIO M O00BEMOM, TMPEAyCMOTPEHHBIMHU JEHCTBYIOITUMU
WHCTPYKIUSIMA M PYKOBOJSIIMMU JOKYMEHTAMH IO IMPOMBICTIOBBIM HCCIIEJIOBAHMSIM IIJIACTOB W
CKBaXKUH.

JlaGopaTopHble ucciae0BaHNus KepHA U CBOMCTB IMJIACTOBBIX KUAKOCTEH W ra3oB, MPOBOJAUMBIC HA
oOpasrax W mpobax, XapaKTepU3YIOIMIMX pa3IudHble YYaCTKH M 30HBI MPOJYKTUBHBIX IIJIACTOB,
HaIlpaBjCHbl HAa YTOYHCHHUE H3MCHYHUBOCTH TIEOJIOTO-(PH3MYCCKUX XapaKTePUCTUK IO TUIOIMIAJA U
pa3pe3y HEQTSHBIX 3aJIEeKEH.

I'eonoro-npoMBICIIOBBIN  aHAU3 Pa3pabOTKH MECTOPOXKICHUS (WM 3aJIeKH YTICBOAOPOJIOB)
SBJISICTCS HEIPEPBIBHBIM TIPOIECCOM, TPOMEKYTOUYHBIC pEe3yibTaThl KOTOPOro o0000IarTcs K
MOMEHTY COCTABJICHHMSI JIFOOOTO TIPOCKTHOrO JOKYMEHTa Ha pa3paboTKy MECTOPOXKICHUS
(TEXHOJIOTHYECKOM CXEMBI Pa3pabOTKH, MpOeKTa pa3pabOTKHM Wiad Aopa3padorku). B »Toit cBsa3u
CYIIIECTBYET MOTPEOHOCTH M HEOOXOJUMOCTh B €IWHOOOPA3WH NPEICTABICHUS MAaTepUajoB IO
aHajau3y pa3paboTku HEePTIHBIX M Tra30HEMTIHBIX MECTOPOXKJICHHUHW C TEM, YTOOBI HMETh
BO3MOXKHOCTh OOBEKTHMBHOTO COIIOCTABICHUSI TEXHOJOTHYECKOW J(M(PEKTUBHOCTH M3BIICUCHUS
3anacoB HE(TH U3 PA3TUIHBIX MECTOPOXKICHUN U 3aJlexkeH.

Hawnbonee BaxxHBIMU 32/1a4aMU T€0JIOTO-TIPOMBICIIOBOTO aHATM3a Mpollecca pa3paboTKU SIBIISFOTCS
OIICHKH aJIcKBAaTHOCTH MPOCKTHBIX PEIICHNH KOHKPETHBIM TOPHO-TEOJIOTHUECKUM YCIIOBHUSIM 3aJIeiKei
Y MECTOPOXKIACHUH ¥ MOJTHOTHI BBITIOJIHGHUS MPOSKTHBIX PEIICHM. B paMkax perieHus 3Toi 1Byeun-
HOM, 1O CYIIECTBY, 3aJ]a4H BBIMOTHSIIOTCS:

- OIIEHKA 3HEPTeTUYECKOTO COCTOSHUS 3aJICKEN;

- TMHAMWKa U3MEHEHUS 00BOAHECHHOCTH JOOBIBAEMON TIPOYKITUY;

- OIIEHKA XapaKkTepa M CTETICHH BRIPAOOTKH 3aMacoB HeTH;

- oleHKa 3 (HEKTUBHOCTH METOJIOB IOBBIIICHHUS TPOYKTUBHOCTH CKBAXKHUH U YBEIIMUCHUSA HedTe-
OTJa4H TUTACTOB.
Amnanu3z mporecca pa3pabOTKHM  JIODKEH MPEeAyCMaTpuBaTh  COMOCTABJIICHHE JUHAMUKH



PJ1 153-39.0-110-01
TEXHOJIOTMUECKUX ToKa3aTejeil pa3paboTku, Kak MpaBHJIO, B OTHOCUTENBHBIX (0Oe3pa3MepHBIX)
BeJMYMHaX (B 3aBUCUMOCTH OT O00BEMOB MPOKAYKH, TEKYIIeH HeTEOTHauu, CTCTIICHH W3BJICUCHUS
HU3 u np.), ¢ tuHaMuKOW TIoKaszatesield pa3paboTKH aHAJTOTMYHBIX MECTOpOXKIeHui. Kpome Toro,
HEOOXOAMMO YCTaHOBUTh B KAaKOW CTENEHHM IPOIECC BBIPAOOTKH 3amacoB HE(PTH COOTBETCTBYET
TEOPETUYECKUM NPEJCTABICHUSM U 3aKOHAM THIpoauHaMuKu. [Ipu BeimosHeHUU paboT Mo aHAIU3y
pa3pabOTKU II0JIE3HO MCIOJB30BaTh M MHMPOBOM OIBIT, €CIHM 3TO IO3BOJMT 0Oojiee OOBEKTHBHO
OIICHUTH YPPEKTUBHOCTD MpOIecca U3BJICUEHUS HePTH.

BHOBB mMonydeHHBIC UCXOJHBIC JAaHHBIC MOTYT Kak W3MEHATh paHee MPUHATHIE MapaMeTphbl U
MPEJICTABICHNUS O TCOJOTHYECKOH XapaKTePUCTHKE MECTOPOXICHHWS, TaK M TOATBEPkKIATh HX
MPaBWILHOCTh. He3aBUCHMO OT 3TOro OHM 00padaTHIBAIOTCS W MPUBOMATCS B OTYETE IO aHAIN3Y
pa3paboTKH.

[Tpu ananuze pa3pabOTKU CTAphIX MECTOPOKICHUH, HAXOIAIIMXCS B 3aBEPIIAIOLINX CTaIUAX
pa3pabOTKH, BIOJHE BEPOSTHO OTCYTCTBHE psda HCXOMHBIX NaHHBIX WM WX KOJHYECTBO SIBHO
HEJOCTAaTOYHO IS PEUICHHUsI HEKOTOPBIX BOIPOCOB aHAJM3a. B ATHX Cilydasx B OTYETE MO aHAIM3y
pa3paboTKu JOJKHO OBITH OOBSICHEHHE, MOYEeMY TOT WJIM MHOW pasfen oTdeTa HE MOXKET ObITh
BBITIOJTHEH U, TI0O BO3MOXKHOCTH, TPE/IJI0KEHBI MEPOIIPHSATHS TI0 MOTYUSHUIO HEOOXOAMMBIX JTaHHBIX.

B TexHOJIOrMUecKoi YacTH T'e0JIOrO-ITPOMBICJIOBOTO aHajiM3a OCHOBHOW yIOp JOJKEH OBITh
ceNlaH Ha M3ydeHue: 1) TeMIoB pa3paOOTKHU OTIENbHBIX IUIOMIA/IEH U TUIACTOB MECTOPOKICHUS, 2)
K03 (hUIIMEHTOB 0XBaTa 3aBOJIHEHUEM, 3) OOBOJIHEHHOCTH M 3ara30BaHHOCTH YYaCTKOB M IUIACTOB U
4) omnpeniesnieHue BEIpAOOTAHHBIX U OCTABIINXCA 3al1aCOB HEPTU U UX CTPYKTYPHI.

Amnanus pa3paboTku 3anexeil HehTH, UIMEIOIUX CTPYKTYPHbIE OCOOEHHOCTH KOJUIEKTOPOB (IIOJIH-
MHKTOBBIE KOJUICKTOPBI, W3BECTHSKH, JOJOMHUTHI W T.I.) WIM aHOMalbHble CBOWCTBa HehTel
(BbICOKast BA3KOCTb, IIOBBIILIEHHOE CoOJepkaHue mapaduHa, achaJbTeHOB, CMOI M 1p.),
SKCIUTYaTUPYEMbIX IPH BBITECHEHUM HE(TH BOJOH, 1O BUAAM HCCIEOBaHUII HE OTJIMYAEeTCs OT
re€0JIOro-IIPOMBICIIOBOTO aHalIM3a 3aJIeKell, NPEeACTABICHHBIX TEPPUTCHHBIMU KOJJIEKTOpaMU C
OOBIYHBIMH CBOMCTBaMH He(TeH, HACHIIAOIINX UX.

B HacTosiiee Bpemst HET IPOMBICIIOBBIX HCCIIEIOBAHUM, KOTOPbIE YKa3bIBaIM Obl HA KaKHE-TO OC-
JIOXKHEHUS NPpH pa3paboTKe 3aexei ¢ MOJIMMUKTOBBIMM KoJulekTopaMu. Ha Takux 3anexax He Ha-
6sr071aeTcst Ha 3a0051X CKBa)KMH 3aMETHOTO BBIJICNICHUS I1OPO1000pa3yONNX HEYCTOMYMBBIX KOMIIO-
HEHTOB, A TAK)KE CHI)KEHUS IPOHUIIAEMOCTH B NMPU3a00MHOM 30HE BCIIECTBUE UX HAOyXaHUS.

KapOoHaTHbIe KOJUIEKTOPBI, IPEICTABICHHBIC PA3IUYHBIMH THITAMUA M3BECTHSIKOB U JOJOMHUTOB,
XapaKTePHU3YIOTCS BBICOKOM HEOIHOPOAHOCTBHIO M MMEIOT 4acTo BhicOKOBs3kue (10-60 cIl) u crmabo
ra3oHacelneHnbie Hetr. OTCr0/1a HU3Kas MPOJAYKTUBHOCTh CKBa)KMH W HU3Kas HedreoTnaya. [Ipu
TCOJIOTUYECKOM M3YYCHHH 0CO000€¢ BHUMAHHE YACIISACTCS YCTAHOBJICHHIO PA3JIMYHBIX TOKa3aTesei
HEOJTHOPOIHOCTH. JleTanbHast KOPPEAIHs TAKUX TUIACTOB 3aTPYyIHUTEIIbHA.

IIpu BEIMONMHEHNN aHANMM3a Pa3pabOTKH MECTOPOKIACHUI HEHbIOTOHOBCKUX HedTel HE0OX0IMMO
0o0paTUTh BHUMaHUEC Ha aHaJIUM3 M YTOYHCHHE (PU3MUECKUX CBOMCTB HE(TEH, TeMIepaTypHOe H
OapHrUecKoe COCTOSHUE TUTACTOB, POAYKTUBHOCTh CKBaYKUH M UX PearMpoBaHUE MEX]Iy COOOW M Ha
HarHeTaHue, Ha Xapaktep MW ocobOeHHoct Tiepemeriecanss BHK. Meponpusarus 1o
YCOBEPIICHCTBOBAHUIO CHCTEMBI pa3pa0OTKX JIOJDKHBI YUHTHIBATH CTPYKTYPHO-MEXaHUYECKHE
CcBoOMcTBA HE(PTEH U MX 30HAIbHBIC H3MeHeHNss. KOHTpoIIb 3a pa3paboTKON JOJLKEH OBITh HAIPABIICH
IJIaBHBIM 00pa3oM Ha TEPHOIUYCCKHUC HCCICAOBAHHUS B Pa3IMUHBIX YaCTIX 3aNCKHA (PAKTHICCKUX
TPaJIMCHTOB JABJICHUS U TEMIIEPATYPHI TJ1acTa.

Ananm3 paszpabotku razoHedTsHBIX 3anexeil (TH3) Oyner mMers HEKOTOpbIE OCOOESHHOCTH TIO
cpaBHEHHIO ¢ HedTsHbIMH 3anexamu. Crnenmuduka omnpeaensercss YCIOBHSIMH COBMECTHOTO
3aJieraHvs B IJacTaX He(TH M Ta3a - JIBYX MOJE3HBIX HMCKOMAEMBIX, OTIUYHBIX MO (PU3NYECKUM
CBOMCTBAaM, YCIOBUSM M TOJHOTE WX H3BIICUCHUS W3 TMOPUCTOM cpenbl. PasnmnuHoe coueranue
00bEMOB TIEPOBOTO MPOCTPAHCTBA, 3aHITHIX HE(MTHIO W Ta30M, JHEPIeTHUYECKHE BO3MOXHOCTH
MJIACTOBBIX CHUCTEM, K KOTOPHIM NPHYPOUYEHBI Ta30HE(PTSHBIC 3aJCKH, OMPEACIIIOT HaIHYMe
Oosbiero uyucia cucteM paszpabotrku ['H3, ueM konudecTBO cucTeM i pa3paboTKu HEPTSHBIX
MECTOPOXACHUH, a CTIeI0BATEeIILHO, 1 OCOOCHHOCTH Pa3pabOTKH 3aIeiKeH.

Amnanu3z pazpabotku ['H3 npu BeITecHeHNM HEPTH BOJON JOJKEH MPOBOUTHCS CHCTEMATHUCCKH,
ocBellas, IMOMUMO YKa3aHHBIX BBINIC ITOJIOKCHUH aHain3a pa3paboTKH HE(PTAHBIX 3aeKeH,
CIIeAyIOIIee.

Jlns razoHeTIHBIX 3a/eKeil ¢ aKTUBHOW IOJOIIBEHHOM BOJOM, JIJII KOTOPBIX 3alPOECKTUPOBAHA
omepexaroias BeIpadoTka HeTu npu yuaepxkannu ['HK B mepBoHaYaabHOM IMOJOKEHHUH ITyTEM
oTOOpPa KOHTPOJIUPYEMBIX OOBEMOB Tra3a, HEOOXOAMMO KOHTpOIHpoBaTh monoxenne [HK,
COKpaIeHne HeTIHOTO CII0sI, pacIipeieIieHre TIaCTOBOTO JaBJICHUS B Ta30BOM IIAIKe, TABJICHUE B
BojloHanopHo# cucteme BOIM3u BHK, cTtenens 0OBOTHEHHOCTH U TIMHAMHUKY Ta30BOTO (hakTopa Mpu
OTIpEJICTICHHOM 3alpOCKTUPOBAHHOM MHTepBaJie niepdopaiuu B oTHOIIeHUH 00oux koHTakToB (I'HK
n BHK). bonpiioe 3HadueHne WMeeT M3ydeHUE TMOBEJCHUS TMOBEPXHOCTH Ta3-He(Th B Tpolecce
pa3paboOTKu W OMpejeiecHne 00beMOB BTOPXKEHHUS He()TH B Ta30HACHIINICHHYIO 30HY WM Ta3a B
He(DTSIHYIO ¢ LIETBI0 MPEAOTBPAIEHUS UX MOTEPh. AHAIN3 3TUX TIOKa3aTesield Hapsay C JMHAMHUKON
JIpyrux (aKTHYEeCKUX JaHHBIX IMO3BOJUT CBOCBPEMEHHO MPHUHATH PEIICHUE IO PEryJIUPOBAHHIO
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nporecca pa3paboTKu.

IIpu pazpaborke ['H3 ¢ akTUBHON MOJAONIBEHHOHN BOJIOM BaXXKHBIM (haKTOPOM, OIIPEACIISIONINM pa-
IMMOHATBHOCTh CUCTEMBI Pa3pabOTKH, SBJISICTCS PACTIONOKEHUE HHTEpBaja neppopani OTHOCUTEIh-
Ho BHK u I'HK u ctenens BckpbiTus mnacta. OnTUMalibHOE pa3MelieHue MHTepBaia rnepdopauu
JIOJDKHO YJIOBIIETBOPSATH OCHOBHBIM TPEeOOBaHMSM: 1) 00ECIeYeHHI0O MaKCHUMaIbHBIX O€3BOIHBIX U
0e3ra3oBbeIX 1eOMTOB HE(QTH (TO €CTH HE JONMYCTHUTHL IIPOPHIB BOABI U ra3a) U 2) HauboJiee MOJHOMY
0XBaTy He()TSIHOU 30HBI BHITECHSIEMOW BOJIOM.

[TepBoe TpeOOBaHME HANPABICHO HA COKPAILICHHWE CPOKOB pa3pabOTKU M yBelndeHUe Oe3BOIHON
N00BIYM HEDTH TPU HOPMATIBHOM Ta30BoM ¢akTope. OHO T0CTUTAETCS] ONTUMAIBHBIM PACIIONOXKEHHU-
€M HHTepBajia nepdoparyy OTHOCUTENIFHO KOHTAKTOB U CTETIEHBIO BCKPBITHS Iu1acTa. Bropoe Tpe6o-
BaHUE JOJKHO, B KOHEYHOM cyeTe, 00eCreynTh MaKCUMaJIbHYI0 KOHEUHYI0 HedTeoTnauy. Bennuuna
MOCNEAHEH TUMHUTHPYETCS BETUYMHON OCTATOYHOTO HE(PTSAHOTO CIIOs, HKCIUTyaTalus CKBAaXHH IpU
KOTOpOH Ha 0€3BOJAHBIX M 0€3Tra30BhIX JACOUTAX JOCTUTACT Mpeeiia PpeHTa0eTbHOCTH.

Pa3paboTka razoHe(TSIHBIX 3aJ€KEH CIOUCTHIX IUIACTOB C KPaeBOW BOAOW, MMEIOUIMX LIUPOKUE
HeTera3oBble 30HBI, Kak MPaBWIO, BENETCS TMPU 3aKOHTYpHOM (IPUKOHTYPHOM) U TIpU
BHYTPUKOHTYPHOM (0apbepHOM) 3aBOJHEHUU.

[Tpu 5TOM aHanM3y MOAJIEKAT BEITMYUHBI IIACTOBBIX JIaBJICHUH HA JIMHUW HarHETAaTEIbHBIX CKBa-
KHMH Ha Oapbepax, a TakKe B ra30Boil 1manke, HedrerazoBoil 1 He(TIHOM 30HaX BOJIM3U OapbepOB.

C 5T0i1 LIenbIo CTPOSITCS KapThl H300ap B BBILIEYKa3aHHBIX 30HAX.

3. UICTOPUA PASPABOTKHM U COAEPXXAHUE INPOEKTHBIX JIOKYMEHTOB HA
PA3PABOTKY MECTOPOXJIEHWA

Wznoxxenue uctopuu pa3pabOTKH MECTOPOXKICHHS JODKHO HAYMHATHCA C yKa3aHUS BPEMEHHU
Hayajia paboThl IEPBBIX JOOBIBAIOIINX CKBAXKUH, MX HAYaJbHBIX NEOMTOB, JOOBIUM HE(PTH 110 HUM B
NepUo MPOOHON IKCIUTYaTaIllMK OTJIEIBHBIX CKBaKUH, MECTOPOKIICHUS HITH €T0 Yy4acTKa.

[TpuBOASTCS OCHOBHBIE TMOJIOKEHHS MEPBOTO MPOEKTHOTO JOKYMEHTa (TEXHOJIOrMYecKas cxema
WIA TPOEKT pPa3paboTKH), B COOTBETCTBUU C KOTOPHIM OCYIIECTBISUIOCH pa30ypuBaHHE
MECTOPOXKACHUSI. B TakoM e IUlaHe OINMUCHIBAIOTCS KPAaTKO JPyrde€ NPOEKTHBIE JIOKYMEHTHI,
MOCJIEIOBATEILHO BHEJPSEMbIE HA MECTOPOXKACHUH. Ecin Ha MECTOpOKICHWU BHEIPSUTUCH KaKue-
a0 OTJENbHBbIE MPOEKTHBIC PEIICHHS WM YKa3aHHUS BBIIMICCTOSANIMX OPTaHOB, W3MEHSIOIINE HIIH
JOTIOJTHSIFOIIME TTEPBOHAYAIBHBIA MIIH TIOCIIEIYIONINE POCKTHBIC JOKYMEHTBI, TO YKa3bIBACTCS CYTh
9TUX JOKYMEHTOB Y IPUYUHBI, BBI3BABIINE UX TOSBICHHE.

B kauecTBe pexoMeHIAIMii, BHEAPSIEMBIX Ha MECTOPOXKICHUH, HEOOXOIMMO paccMaTpUBaTh HE
TOJIBKO TIPEJIOKEHUSI 10 M3MEHEHHWIO WM JIOTIOJTHEHHIO CXEMBI PACIIONIOKEHHUS MOOBIBAIOIINX M
HArHETATEJNbHBIX CKBAXXWUH W WX IUIOTHOCTH, W3MEHEHHIO WM YCOBEPIICHCTBOBAHHUIO CHCTEMBI
BO3JICHCTBHS, HO W TPEMIOKEHUS 10 M3MEHEHHIO TEXHOJIOTMH TIpoliecca pa3paboTKH,
MHTEHCU(HKALIMK €ro, a TaKKe MPEUIOKEHUSI 10 BHEAPCHUIO PA3IUYHBIX MEPONPHUITUN 10
PEryJIMpPOBAHUIO, OCYIIECTBISIEMBIX B MACCOBOM MacIITaoe.

Kak wu3BeCTHO, OJHMM H3 aCHEKTOB, OOBSACHSIONMX HEOOXOIMMOCTH BBIIOJHEHUS TEOJIOrO-
NPOMBICIIOBOTO  aHalIM3a Pa3pabOTKH  pa3padaTbiBa€MOro HEPTSHOTO WIM Ta30HEe(TIHOTO
MECTOPOXKACHUS, SBISCTCS YIIyOJIeHHas MpopadOTKa OTAENbHBIX IMPHHIHUITHAILHBIX BOIPOCOB,
HaNpaBJICHHBIX HAa COBEPIICHCTBOBAHWE HMMEIOIIEHCS HAa JaHHBIH MOMEHT CHCTEMBI pa3padOoTKH,
noBbIIIeHHE ee 3((HEKTUBHOCTH U YBEINYECHNE HE(PTEOTAAYH.

EctecTBeHHO, HauMHast 3Ty pabOTy, UCCIIEOBATENb IOJDKEH pacrojiarath JaHHBIMHU MOCJIEIHEr0
MPOEKTHOTO JIOKYMEHTA.

HcxonHble JaHHBIE IPOSKTHOTO JJOKYMEHTA, IIPUHSATAs CUcTeMa pa3pabOTKH M OCHOBHBIE TIPOEKT-
HBIE TEXHHKO-d)KOHOMHYECKHE ITOKA3aTeNH pa3pabOTKU SBISIOTCS OTMPABHOW TOYKOW aHan3a
pa3pabOTKH ¥ TEM 3TAJIOHOM, ¢ KOTOPBIM MTPOU3BOJUTCS COMOCTABICHHE (PAKTHUECKOTO COCTOSIHUS U
(bakTHUecKuX MmokazaTtesnen pa3paboTKH.

B cBs3u ¢ 3TMM B oT4eTe MO aHauu3y pa3paboOTKu O00S3aTENbHO MNPHUBOJATCS OCHOBHBIE
MOJIO’KEHUSI TIOCJTEIHEr0 MPOEKTHOrO JOKYMEHTa, a MMEHHO: IepedeHb OOBEKTOB pPa3pabdOTKH,
YYacCTKOB CaMOCTOSITENIbHOM pa3pabOTKH, HCXOJHBIE JaHHbIE MO 3THUM OOBEKTaM WU Yy4yacTKawm,
XapaKTepUCTHKa MPUHATOrO0 BapuaHTa pa3pabOTKH, €ro TEXHUKO-PKOHOMHYECKHE IOKa3aTelH,
MPUBOUTCS CXeMa PACHOJIO0KEHHS MPOESKTHBIX CKBAXKHH.

Tabnmuma MCXOMHBIX JaHHBIX, MPUHATHIX ISl TEXHOJOTHYECKUX PACUETOB, W TAOJIUIIA OCHOBHBIX
NPOCKTHBIX TOKa3aTelel JMJaloTcsi B TOJHOM COOTBETCTBHM C AHAJIOTHYHBIMH TaOIHIIaMu
PYKOBOJISIIIETO IOKYMEHTA IO COCTABJIEHHUIO MPOEKTOB M TEXHOJIOTHYECKUX CXeM [2].

4. YTOYHEHME I'EOJIOTMYECKON XAPAKTEPMCTUKU MECTOPOXIEHU

4.1. Ymounenue xapakxmepucmuxu 2e0102u4ecKko20 CmpoeHus
KpaTkas reosornyeckasl XapakTepUCTUKA MECTOPOXKJICHUS J10JKHA HAYMHATHCS € yYKa3aHHs Mpo-
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JIYKTUBHBIX TOPH30HTOB M OOBEKTOB pa3pabOTKH. Ecin WMETCS HOBBIC, MO CPaBHEHUIO C
MOCJICTHUM TPOEKTHBIM JIOKYMEHTOM, JaHHBIC O JINTOJIOTO-CTpaTUTpauuecKkoM CTPOSHUH pa3pesa
OTJIOKEHUH, CIararolnX MECTOPOKICHNUE, U BBIJICTSIOTCS HOBBIE PENEPHBIE TOPU3OHTHI, TO B OTUETE
MPUBOJNTCS YTOYHEHHBIM JIMTOJIOTO-CTpaTUTpauuecKuil pa3pe3 BCKPBITHIX OTIOXKCHUN W JaeTcs
€ro KpaTKoe OIHCAHUE.

VYTOUHSIOTCS THUN W pa3Mephbl 3aJICKH, €€ CTPYKTYpPHbIE W TEKTOHMYECKHE OCOOCHHOCTH
(pa3MBIBBI, HECOTJIACHS, TU3BIOHKTUBHBIC HAPYIICHUS U T.I1.). Y TOYHEHHUE TITyOWH 3aJIeTaHus KPOBJIH
W TOJOUIBBI TMPOAYKTUBHBIX IUIACTOB TPOU3ZBOAUTCA MO BCEM CKBOXUHAM C Y4Y€TOM BHOBbH
MPOOYPEHHBIX, JIJIS Y€TO MCIOJB3YIOTCS KaK JIaHHbIE Te0(hU3NIEeCKUX UCCIICIOBAaHUH, TaK U U3YUCHHE
KEpHOBOT'O MaTepHuasia, OJTYyICHHOTO B TIpoIiecce OypeHHs.

[Ipn aHanm3e pa3paOOTKH TIIOJIB3YIOTCA KaK HAdajdbHBIM, TaK W TEKYIIUM TIOJOKEHUEM
BogoHedtsnoro (BHK) u razomedrsnoro (I'HK) konrtakToB u KoHTypoB. Ha mepBo#t craguu
pa3paboOTKU MPOU3BOAUTCS yrouneHnue HavansHoro nonoxxenuss BHK u 'HK mo manneim Oypenus
HOBBIX CKBaXXHH, a TAK)K€ OMpeJEsieTCsl MX MPOJIBIKEHHE B MPOIIECCe DKCIUTyaTalluy 3aIeKu, a Ha
MOCJIEYIONIUX CTaIUAX OTMEUYaeTCA TOJIbKO TMepeMelIeHHUE BHEITHErO0 W BHYTPEHHETO0 KOHTYPOB
HE(TEHOCHOCTH Y Ta30HOCHOCTH, TO €CTh X TEKYIee TIOJI0KEHUE Ha JaTy aHaIu3a.

ITonydyennsle 1o reodmsuyeckuMm wuccienoBanusm ganaeie o BHK wm I'HK o6s3arensHo
COTIOCTABJISIFOTCS. M YBS3BIBAIOTCS C PE3yJIbTaTaMH ONPOOOBaHUS CKBaXHWH. Ecim KojeOaHUS B
oTMeTKax HadaibHoro nonoxenrns BHK u 'HK no otnenbHbIM CKBakMHAM HE TPEBBIIIAIOT OMTUOKH
OTpEeJICTICHUSI OTMETOK B CKBaXHMHAX (2-5 M), TO MPUHUMAIOT CPEIHIO 10 CKBa)KMHAM OTMETKY 3a
HayanpHoe monokenne BHK wm I'HK. Ilpum OGonee BbicOkmxX kosiebanusx B oTMmeTkax BHK
HEOOXOAMMO CTPOUTH CXEMaTH4YHYI0 KapTy mnoBepxHoctd BHK, W monokeHHs BHENIHETO U
BHYTPEHHETO KOHTYPOB HAXOJAT IMyTEM IOOUYEPETHOTO HAIOKECHHUS ATOM KapThl HAa CTPYKTYpPHBIE
KapThl KPOBIIM M MOAOIIBBI IPOAYKTUBHOTO OOBEKTA.

Ecan mpoayKTUBHBIN TUTaCT HEOJHOPOJIEH W pacujieHEeH Ha OTACNbHBIE TMAaYKd U 30HAIBHBIE
WHTEPBaJIbI, TO MOJIOKEHUE KOHTYPOB YCTAHABIIMBACTCS C YYETOM 30H BBIKIIMHUBAHMS W CIUSHUS
BBIJICJICHHBIX TTA4Y€K W 30HAIBHBIX MHTEPBAJIOB. [Ipy 3TOM B TEKCTOBOM YacTH OTYETa JOJKHBI OBITH
yKa3aHbl 0COOEHHOCTH TIOCTPOSHHS KOHTYPOB He(pTe- U Ta30HOCHOCTH.

Jns  pemeHuss psga  BOMPOCOB aHaln3a pa3pabOTKH, TaKWX Kak TMpeJCTaBiIeHUE U
MIPOTHO3UPOBAHUE HAIMPABJICHUS ABMKESHUS BOJIBI, BBISIBICHHE TYIMUKOBBIX U 3aCTOMHBIX 30H ILUIACTA,
BBIPA0OTKH 3P (HEKTHBHBIX MEPOTIPHUITHH TI0 PETYJIUPOBAHMIO U YIIYUIICHHIO COCTOSIHHS Pa3pabOTKH,
HUCXOASl W3 JUTOJIOT0-KOJUIEKTOPCKOW H3MEHYHMBOCTH MPOAYKTHUBHBIX IUIACTOB, CTPOSTCS KapThl
pacrpocTpaHeHus! KOJJIEKTOPOB.

KapTbl cTposSITCS TpH HaaW4MKM OOJBIIOTO 4YHUCIA NPOOYPEHHBIX CKBAKWH, TO €CTh IIPH
MPOBEJICHUM aHajiM3a pa3paOdOTKH B IEPUOJABI TOCIC OKOHYAHMS pa30ypHUBaHUS 3HAYMTEIIBHBIX
YYACTKOB 3aJI€XKH IO MPOEKTHOMY JOKYMEHTY.

KapTer pacmpocTpaHeHUs] KOJUIEKTOPOB CTPOSTCS IO KaXIOMY M3 IJJACTOB MHOTOILJIACTOBOTO
MECTOPOXKJACHUS HAa OCHOBE JIAHHBIX OO0 YCIOBHMSX OCaJKOHAKOILICHUS TOPOJ, Cllararoniux
MPOJIYKTUBHBIN TUTACT, U JJAHHBIX O B3aUMOJICHCTBUU CKBAKHH.

Ha xaprax pacnpocTpaHeHHs] KOJUIEKTOPOB BBIICTSIOTCS O0JACTH YETHIPEX THUIOB: OTCYTCTBUE
KOJUIEKTOPOB, HAJTMYKME KOJIJIEKTOPOB, PACIPOCTPAHEHUE HU3KOMPOHUIIAEMBIX KOJJIEKTOPOB M 30HBI
CJTUSTHUS TIIIACTOB.

IIpu cocTaBiaeHUM KapT PacIpPOCTPAHCHUS KOJJIEKTOPOB HAMOOIBIIYIO TPYAHOCTh MPEACTABISIET
ompeJieNICHUE TOJIOKEHUS TPAHUI] MEXKTy Pa3IuYHBIMA OoOnacTsAMu. J[7s 3TOro B mMepBYIO ouepenb
HEOOXOAMMO BBISIBUTH OOIIME 3aKOHOMEPHOCTH: YIYUIICHHE WM YXYAIICHUE CBONCTB KOJJIEKTOPOB
B KakOM-JIMOO ONpEeIeICHHOM HAMpaBJICHUH, ITOJIOCOO0pa3HOe 3ajieTaHue KOJUICKTOPOB WIIH
YYaCTKOB C YJYUYIICHHBIMH KOJUICKTOPCKHMH CBOMCTBaMH, JHMH3000pa3HOCTh OIPEICICHHON
OpPHEHTAllMM U T.J. 3aT€M TakKas MpeaBapuTeIbHas CXeMa HACBIIMACTCSI W YBI3BIBACTCSA C JAHHBIMH
WCCIICIOBAaHUS CKBAXKWH, TO3BOJISIONIMMHA YCTAaHOBUTH HAACKHYI THAPOIWNHAMHUYECKYIO CBS3b
MEXKIy AOOBIBAIOIIMMH CKBOXKHMHAMH M MEXAY JOOBIBAIONIMMH M HArHETATCIHbHBIMH CKBaKWHAMHU.
[Tpy HAMMYHH 10 TUTACTY CAaMOCTOSATEIBHOM CETKM CKBKHH ISl YTOYHEHUS T€OJIOTMIECKON OCHOBBI
C YCIIEXOM MOYKHO MCIIOITb30BaTh KapThl H300ap.

Takum 00pa3oM, reoyiorMueckas OCHOBAa KapThl NMPUBOAUTCS B COOTBETCTBHE C COCTOSHUEM
pa3paboTKH TIacTa U TEM CAMBIM 00ECTICUNBACTCS BBICOKASI CTETICHD €€ HaJIS)KHOCTH.

[Ipn mocTpoeHnM KapT pacupOCTPaHCHHS KOJIEKTOPOB CEUCHUE M30JIMHUN BEITMYHMHBI KOMIUICKC-
HOTO IapaMeTpa, XapaKTepHU3YIOIIero JaHHBIM THI KOJUICKTOpa (HAIpuMep, THAPONPOBOIHOCTE),
MPUHUMATh TaKHM, YTOOBI OIMMOKA OMpE/ICICHUS BEIMYMHBI CAMOTO IapaMeTpa Obljla 3HAYUTEIHHO
MEHBIIIE MPUHSATOTO AWarna3oHa ero W3MeHeHWs (Kak MpaBuilo, CeUeHWE W3O0JIWHHUHN JOHKHO OBITh
PaBHO HE MEHEE YBOCHHOU OITMOKHN OTpe/IeiCHUS KapTUPYEMOTO TTapaMeTpa).

4.2. Ymounenue ocHOBHbIX napamempoe niacmoe 3KCcniryamayuoHHo2co obvexma
OCHOBHBIMU napamMeTpaMu 1jiacTa ABJIAOTCA IOPHUCTOCTD, IPOHUIIACMOCTD, HC(I)TCHaCLIH_[eHHOCTB
H TOJIIMHA, AJIA T aSOHC(bTHHLIX 3aJIeKeH - JOIOJIHUTECJIBHO Ia30HACBICHHOCTh U aHU30TPOIIUA (I[J'IH
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I'H3 ¢ mojomBeHHON BOJOH).

3HaveHMs] ITUX MapaMeTPOB OMPESAIOTCS MPU MPOCKTUPOBAHWMW; MPU aHAIW3€ Ha TEPBBIX
CcTamusXx Pa3paboOTKH MECTOPOXKJICHUS 3TH MapaMeTphl YTOYHSIIOTCS HAa OCHOBE HOBBIX JaHHBIX,
MOJIYYCHHBIX TIPY OYPEHUM CKBKHH, C IEJIbI0 TATLHEHIIIETO UCIIOJIB30BAHUS WX B MOJICUCTE 3aacoB
W TpH MPOCKTUPOBAHWM, a TakKe JJII 0OOCHOBAaHWS HECOBMAACHHUS MPOEKTHBIX M (PAKTHUCCKUX
nokaszatesiel pa3paboTKH U 00BSICHEHHS TTpoLiecca pa3paboTKu.

B cBs3u ¢ 3TMM B TabaMIax oT4yeTa IO aHAIU3y pPa3pa0OTKH IMPHUBOJMTCS XapaKTepUCTHKA
YTOYHEHHBIX 3HAYEHUW MapaMeTpOB IJIACTOB, @ B TEKCTE JAETCS COMOCTABJICHUE TUX 3HAYCHUU C
WCXOJIHBIMU JAHHBIMH, TIPUHATHIMU B MPOEKTHOM JokymeHTe (Tabmuusl J[1, J12). B HeoOXoauMbIx
CIIy4asix CTPOSITCS KapThl K3MEHYMBOCTH 3TUX MAPaMETPOB.

[Ipu sTOM cremyeT MMETh B BHAY, UTO oOIlpenencHue mnpoHunaemoctd B I'H3 ¢ akTuBHOH
MTOJOIIBEHHON BOJOH HPOMU3BOIUTCS 10 IPHOIMKEHHON METOAUKE, YUUTHIBAIOIIEH NBYXCTOPOHHUI
Harop: ¢O CTOPOHBI Ta30BOM IMAINKU Y MOJOIIBEHHON BOJIBI.

[To wmarepuanaMm 7a00OpPaTOPHBIX W TeO(DHU3MUECKUX WCCIEIOBAHNN IUTACTa COCTABIISIOTCS
CTaTUCTUYECKUE PSIbI PACIPEIeTICHUsI OJJHOTO U3 OCHOBHBIX MapaMeTPOB IJIACTa - MPOHUIIAEMOCTH.
[IpeaBapuTebHO COCTABISETCS PAHXKUPOBAHHBIA DS, MO KOTOPHIM MOHUMAETCSl PACIONIOKEHHUE
UMEIONINXCS JaHHBIX B Bo3pacraromieM (yObIBaroIieM) TMOpsaKe. 3aTeM IMpH BBHIOPAHHOM IIIare
(IMpyHE WHTEPBaIa) COCTABIISIETCS CTATUCTHUCCKHUM psJl, TO ecTh Tabymia J[3. 3a Hadano mepBoro
WHTEpBaja MPUHUMAIOTCS JTUOO 3HAYEHWs HIDKHETO IMpejena MPOHHMIIAEMOCTH, MO0 MEPBbIH YlicH
PaHXXUPOBAHHOTO psfid. B cTaTUCTHYECKOM psiay JUIsl JAIBHEWIINX WCCIICIOBAHUM HAXOIMTCS
BEJIMYMHA HAKOIUICHHOH 4YacTOThl K KOHIly KaXXJOTO HMHTEpBalla, a 3aTéM W CTaTHCTHYECKHE
nokazatenu. ClielyeT UMETh B BHUY, YTO CTATHCTHUYECKHUE PSJIbI PaCIpeAc/ICHUs MPOHUIIAEMOCTH
TIPU aHaju3e pPa3paboTKHU COCTABIISIOTCS JIMIIL B TOM Cy4ae, €Clu OyayT IMOIy4YEHBI IO CPaBHEHHUIO
C TPOCKTHBIM JOKYMEHTOM HOBBIC JIaHHBIC, CYIICCTBEHHO WM3MEHSIOIIME THIT PACIPEICICHIS
MIPOHUIIAEMOCTH.

4.3. Ymounenue pacuieHeHnocmu IKcniyamayuoHHo2o obvexma u MOJWUH niacmoe

OmHOll W3 3a7a4 TEOJOTMYECKOTO M3YYCHHS MECTOPOXKICHHWS, pelaeMoi TMpu aHaIHu3e
pa3paboTKH, SBISCTCA M3YyUYCHHE PACWICHECHHOCTH OOBEKTa pa3pa0O0TKH Ha OTHAEIbHBIC IUIACTHI U
IIPOCJION, ONpPEACIICHHE HX TONINMH M IIPOBEICHHE ICTAIbHOM ITOCIOMHON KOpPpEIAIHH, KOTrIa
MIPOCIICKUBACTCS M3MEHEHHUE 110 INIOIMIAAN Ka)KI0To IPOCIIOs, CI0KESHHOIO KaK KOJJISKTOPOM, TakK U
MJIOTHBIMU TIOPOAAMH.

Kak mpaBuiio, aeTanbHas MOCIONHAS KOPPEIALUsS OCYIICCTBIACTCA HA 0a3e paHee MPOBEACHHOM
0o01Ieii KOppeNAIUY, HO YKE 110 0oJiee 3HAYMTEIIBHOMY YHCIY IPOOYPEHHBIX CKBa)KUH. OCHOBHBIM
HCTOYHMKOM HHGOPMAIMKM  SBISCTCA CTAHZAPTHBIA KOMILIEKC IIPOMBICIOBOM  TI'e¢O(PHU3UKH,
BBIIIOJTHEHHBIM B CKBa)XKMHAX, a TakK)Ke JAaHHBIC O B3aMIMOJCHCTBHM CKBa)XXMH M ILIACTOB, XapaKTep
00BOJIHEHUS CKBaXXWH, IaHHBIE O nepdopalyu, OMMcCaHue KepHa U T.I.

[IpucTymnas K geTarbHON ITOCIOMHOM KOPPEIAINHU IIJIaCTOB MHOTOIIACTOBOTO MECTOPOXKICHUS,
oco00o¢ BHUMaHWE HYKHO YJCIHTH BBIJICICHHIO B pa3pe3e MapKUPYIOIIUX TOPH30HTOB (pPerepoB),
yeTKo (pukcupyembix Ha guarpammax ['MC. Jlydiie BCero pojb perepoB BBINOIHSIOT IPOCIOU TJIKH,
APTULTUTOB U KapOOHATHBIX MTOPO/I.

ITo KOppENAIMOHHOW 3HAYMMOCTH PEIepHbIC TUIACTHI CIICAYET Pa3eiiaTh Ha HECKOJIBKO KaTero-
puii: | kateropus - Hamboyiee HaACKHBIC PEIEPhl, UMEIOIINE PErHMOHANIBHOE pPacIpoCTpaHEeHUE H
yeTko ¢urcupyemeie Ha guarpammax ['MC Bo Bcex mpoOypeHHBIX ckBaxkuHax; |l kareropus -
IJIACTHI ¢ XapaKTePHBIMH JIMTOJIOTHICCKUMH OCOOCHHOCTSAMHM, HMCIOIITUE MECTHOE 3HAYCHUE U YETKO
¢ukcupyembie Ha muarpammax ['MIC xots Obr y wactu ckBaxwuH; ||l xareropus - rmHUCTBIC WIN
KapOOHAaTHBIC MPOCIION HEOOJBIIIOW MOITHOCTH, KaXAbI U3 KOTOPHIX B OTJAEIBLHOCTH MMEET MaJioe
KOPPENSAIMOHHOE 3HAYCHUE.

OJIHHMM U3 Y3JI0BBIX, IPUHLIMIIHAILHBIX BOIIPOCOB KOPPEIIALINH SBISSTCS BEIOOD JIMHUH IIPUBI3KU
pa3pe3oB K TOMY WJIM MHOMY PENepy B 3aBUCUMOCTH OT M3MEHEHUs (YBETUYCHUS WIIM YMEHBIIICHUS )
001116l TOJIIUHBI MPOAYKTUBHOTO TOPU30HTA.

B kauecTBe KOCBEHHOT'O0 METO/1a, TTO3BOJISIIOIIETO PEIIUTh 00Jiee 000CHOBAHHO 3a]1auy MPUBS3KH K
TOMY WJIM UHOMY PENEpPY, MOKHO UCIIOJIb30BaTh CBOJIHO-CTATUCTUYECKUH pa3pe3 (pucyHok [2).

JI71s1 TOCTpOSHUS CBOJHO-CTAaTHCTHUECKOTO pa3pe3a Bce MpoOypeHHbIC HAa JTaHHBIA TOPU30HT (MIH
BCKPBIBIIIME) CKBAKWHBI JICIATCS HA HECKOJbKO TPYIMI, OTIMYAIOIIUXCSA 1O OOIIeH TOJIIMHE
BCKPBITOTO MMH TOPHU30HTA, a 3aTeM JUIS KaXJAOW W3 Trpymm Mo (aKTHYECKUM JaHHBIM BCEX
BOIIIE/IIINX B 3Ty TPYIITY CKBaKHUH CTPOSITCS TPYIIIOBBIE CTATUCTHYECKHE Pa3pesbl.

IIpu comocTaBICHUM MEXAY COOOM CTAaTUCTHYECCKUX PAa3pe30B Pa3HBIX I'PYII CKBAKUH OOBIYHO
MO>KHO BBIICITUTh HECKOJIBKO XapaKTEPHBIX TOUYCK, YIACTKOB HIIM JIPYTUX 3aKOHOMEPHOCTEH, 00IInX
JUISL BCEX WIIH OOJIBIIIMHCTBA MOCTPOCHHBIX IPYIIIIOBBIX CTATHCTHYECCKUX pa3pe3oB. CoMocTaBisas pas-
pe3bl, COCTaBJCHHBIC NPH IPHUBSA3KE K KPOBJC IUIacTa (MU perepy, pacloNOXEHHOMY BOJIH3U
KpPOBJIH TJIaCTa), MOKHO TIOJMYYUTH JBE MIPUHIIUIHAIBHO PA3TUYHBIC CUTYaIIUH.

IlepBast cuTyarus, Korjga XapakTepHbIE TOYKH WIIM YYAaCTKH KPHBBIX CTATHCTHUYCCKHX Pa3pe30B
BCEX MJIM OOJIBIIMHCTBA BBIJEICHHBIX I'PYNI CKBaXXKMH OYIyT paclojaraTbCs Ha OJHOM H TOM JKE
PacCTOSTHUM OT JUHWUW TPUBS3KK (OTCcUeTa), TO €CTh COOJIIOAAETCS MPUHIUI MapauiebHOCTH
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HaIJIAaCTOBAHUS, YTO YKa3bIBAET Ha MPABWILHOCTH BEIOOPA JIMHUU MTPUBS3KHU.

IIpu BTOpO# CHUTyaluu XapakTEpPHBIE TOUYKH WM YYaCTKH KPUBBIX CTAaTHUCTUYECKHX Pa3pe30B
CKBa)XMH pa3HBIX TPyNn OyAyT pacrojiaraThCs Ha pa3HOM NIyOMHE (pPacCTOSHUM) OT JIMHHUM MPUBSI3KH
(oTcuera) mwin BooOIIe OyAyT HE COMOCTaBUMBI APYT C IPYroM. DTO yKa3bIBaeT HA TO, YTO JIMHUS
MIPUBS3KK BbIOpaHa HETMPABWIBHO M HEOOXOAMMa IMPUBSA3KA IO JAPYTOMY perepy WM IO IMOOIIBE
TOPU30HTA WJIHU 10 "cpenHel TuHUH".

IIpr mocioliHON KOppEIsLHUH Pa3pe30B CKBAXKUH HEOOXOJMMO 3HATh M YYHMTHIBATH BCE
BHYTPU(OP-MAIIIOHHBIC PAa3MbIBBI, KOTOPHIE MOTJIM UMETh MECTO B TEPHOA OCAJAKO0Opa3OBaHUS
NPOAYKTUBHOTO Topm3oHTa. CBemeHUs 00 A3TOM, B OCHOBHOM, JAIOT METOJbI JIUTOJIOTHH W
neTporpaduy, JaHHbIC WU3YYCHUS CIIOPO-TIBUIBIIEBBIX KOMIUIEKCOB W JIPYTHE BUIBI HUCCIICIOBAHUS
KEpHOBOTO MaTepuayia. MOXHO MPUBIEKATh TAKXKE JAHHBIE CTATUCTUYECKOTO aHAIM3a M3MEHEHHS
TONIIUH OTICIBHBIX JJIEMEHTOB TMPOAYKTUBHOTO TOPHU30HTA, KOTOPHIE JAIOT KOJMYECTBEHHOE
BBIpa)KEHHE MPOLIECCOB 0CaAKO0Opa30BaHUsI.

[TpuHIMIHATBEHBIM BOIIPOCOM, OIPEASIISIONINM JOCTOBEPHOCTh MPOBOAUMOM ITOCTOMHOM JeTallb-
HOUM KOPPEJISAINH, SIBISETCS BBISICHCHHE TOTO, KaK BEAYT ceOs OT/EIbHBIC TIPOCION M TPOILIACTKY Ha
IJIOMAT MEXIYy CKBOKWHAMH, JUISI YEro HCIOJB3YIOTCS JIaHHBIE THAPOJWHAMUYECKOTO
MPOCIYIIUBAaHUS CKBXHMH. [IpH OTCYTCTBHM UWX WCIOJB3YIOT METOJIUKY, OCHOBaHHYIO Ha
CTaTHCTUYCCKOM 00pabOTKe pa3pe30B CKBAKUH, MPOOYPEHHBIX HA IPOAYKTUBHBIN TOPU30HT.

ITo sToit MeTOAMKE BHAYaJIe HAJIO0 COCTABUThH TPU CXEMBI-MOJICTH IIJIACTOB, PE3KO OTIUYAFOIINXCS
JIPYT OT JIpyra IO YCIOBUSAM BhIPaOOTKH 3armacoB HeTH. Mojaenb | - MOHOJIUTHBIN TIACT-KOJIICKTOP
C JIMH30BUHBIMH MPOCIOSMH IIIOTHBIX MOPO/I, AJII KOTOPOU XapaKTEePHO JOCTATOYHO MOJHOE BhITEC-
HEeHHE HE(PTH BOJOM MO BCEHW TONIIMHE IUIACTa W XOpoIIee IepepaclpeeCHHe IUIaCTOBOTO
JIaBlieHHsT KaKk TI0 BEepTUKAIM, TaK W MO0 MNpocTHpaHulo. Mojenb 2 - mepeciauBaromuecs
MPOHMIIAEMbIC U TUIOTHBIE MPOCIOH, MPOTSIKEHHOCTh KOTOPBIX MPEBBIMIACT PACCTOSHUE MEXKTY
COCETHUMH CKBXMHAMHM, JUII KOTOPOH XapaKTEpHO BBITCCHEHHUE HE(PTH 3a CYET IOCIOHHOTO
nponswkenus BHK u mepepacnpenenenue naBieHUs TUIIb MO MPOCTUPAHUIO JTAHHOTO MPOCIOSL.
Mogenr 3 - macT, CIOXKEHHBIM IUIOTHBIMH TIOPOJAMH C JIMH30BUIHBIMU BKJIIOUYEHUSIMU
MTPOHMIIAEMBIX IPOCIIOEB OrPAHUYEHHOW MPOTSIKEHHOCTH. JIJI Takoil CXeMBbI-MOJIENH XapaKTepHa
SKCIUTyaTalMs Ha PEXMME HCTOLICHHSI, 0€3 MPOJIBUKCHHUS BOABI M NEpepacrpeciCHUs] TaBICHHS.
Ucxons U3 3tux Mojenei, nocinoitHas AeTalibHas KOppesalus BaxkKHa JIJIs1 MOJETH 2.

[IpeaBapuTelIbHO 00pabaTHIBAIOT pa3pe3 KaXKJAOW OTACIBHOW CKBaKWHBI. Ha OocHOBaHHMM BCETO
uMeromerocst komiiekca ganueix I'YC (cranmapraelii 3084, CII, B3, Mukpo3oHa, KaBepHOrpaMmMa,
PM wm np.) ¢ npuBICUCHHEM JAaHHBIX M3YYCHHs KEepHA pa3pe3 pacuwICHSCTCS IO CJIaralolldM ero
TUTIAM TIOPO/I.

ITocne 3TOro MOXKHO MPHUCTYIUTH K COCTaBJICHUIO KOPPEISAIMOHHBIX CXEM MyTeM TpadUuecKuX
MOCTPOCHHUH.

Bnauane 0603Ha4aroT TUHUIO NMPUBSI3KH B TOPU30HTAIHHOM MaciiTabe, Ha KOTOPYK) HAHOCHUTCS
MOJIOKEHUE CKBAXKHUH, BXOISIIMX B MPO(UIL COMOCTABICHUSA, 2 B BEPTHKAJIHLHOM Maciitabe u3
TOYEK-CKBOXXMH OTKJIQJBIBAIOTCS BCE JJIEMEHTHhl pazpe3a. [locie »Toro coeawHsIOT KpPOBIU U
MOJIONIBEI BCEX OJHOMMEHHBIX MapKUPYIOIIUX MpOcioeB. BHavame KOppenupyrTCs OCHOBHBIC
peniepsl | mopsinka, motom penepst |l u 111 mopsinka.

Bropoii aTan cocTaBieHUs] CXeMbI COMOCTABIEHUSI - HAHECCHUE HA HEE MPUMEPHBIX 30HAITBHBIX
WHTEPBAJIOB IIJIACTOB. 3aTeM IPOBOJUTCS KOPPEIAIMSA M HWHACKCAIUS IUTACTOB W IPOCIIOCB
KOJIJIGKTOPOB, KOTOPBIE KaK OBl BIIMCHIBAIOTCS B "'cKeleTHYO" cxeMy. Ha Tex ydacTkax, rje miact He
COOTBETCTBYET "CKeJIETHOH" cXxeme, pucyeTcsi BHyTPU(POPMALIMOHHBINA Pa3MBbIB.

OCHOBHBIM TTOKa3aTelieM MPaBUIIBHOCTH IMPOBEACHHONW KOPPEISIUU SBISCTCS B3aMMOJICHCTBHC
CKBQXMH MO OJHOMMCHHBIM TUIACTaM M COOTBETCTBHE (B Ka)XJAOM OTIEIHLHOM IuIacTe) oObeMa
O0TOOpaHHOM KUJAKOCTH 00BEMY 3aKaUaHHOM BOJIBI M TEKYIIEMY TUIACTOBOMY JIaBJICHUIO.

ITocne 3aBepmieHuss paboOThl MO JCTAILHONW TMOCIOWHONW KOppeNslMd MW  HHJICKCAIUU
PAcCCMOTPEHHBIX ITUTACTOB WJIM TMPOCIOEB MPOU3BOJAT YTOYHEHUE TOJIIMH MPOJAYKTHBHOTO
TOPH30HTA.

Ecnn ananmus pa3paboTKku MPOBOIWTCS HAa HAYaNbHBIX CTAAMSIX JKCIUTyaTalldd MECTOPOKICHUS
BCKOpE MOcJe ero pa3oypuBaHusi, TO HA OCHOBE OYpPEHUSI HOBBIX CKBXKMH MPOU3BOUTCS YTOUHEHHE
KapThl 3()(QEKTUBHBIX TOJIIINH, KAPThl HAYAIBHBIX HEe()TEHACHIIIICHHBIX TOJIIWH U KapThl HAYaJIbHBIX
ra30HACHIIICHHBIX TONIIWH. [IpM criemyromux aHamu3ax pa3pabOTKH MECTOPOXKACHUS K OTHM
KapTaM, Kak TIpaBWJIO, HE BO3BPAINAIOTCSA, a CTPOST KapThl OCTATOYHBIX T'a30HACBHIIICHHBIX H
He(TEHACHITIICHHBIX TOJIIINH, XapaKTEPU3YIONINX BIPaOOTKY 3amacoB He(YTH U3 MECTOPOKICHHUSI.

[Tpr HaMUMK y4aCTKOB MEPETOKA KUAKOCTA MEXKITY IIacTaMH (IIPOCIIOSMH) SKCILTyaTallHOHHOTO
00bekTa (00BEKTOB) IIeJIECO00Pa3HO MOCTPOCHUE KApThl TOJIIIHH HEIIPOHHUIIAEMOTr0 pa3jeiia MExXIy
HUMU.

4.4. Ilokazamenu He0OOHOPOOHOCIU NAACMO8

JIJ1s1 KOTUYECTBEHHOTO PEIICHHS BOIIPOCOB BHIPAOOTKH 3a1acoB HE(TH U3 HEOJHOPOIHBIX 00hEK-
TOB |, B YaCTHOCTH, ISl ONIpeIe]ICHUs He(hTeOTIauH, a TAKXKe ISl pACYETOB TEXHOJIOTUIECKUX TTOKa-

7



PJ1 153-39.0-110-01
3aTeNied TMpU TMPOCKTUPOBAHUM M aHAIM3e pa3pa0d0TKH HEPTSHBIX MECTOPOXKISCHUN OOJbIIoe
3HAYCHHE HMMEIOT CTAaTUCTHYECKHE XapaKTePUCTUKH HEOIHOPOJHOCTH TPOIYKTUBHOTO OOBEKTa -
CpEIHUX 3HAYCHHMM MapamMeTpoB, KOA((HUIMEHTOB BapHalnuu, KoddduuueHra mnecuanucroctu K,
k03¢ dunuenra pacuneHeHHoctd K, u crenenu npepsiBucrocty (Tadauusl 14, J15).

MO’KHO TakKe ONpeIesaTh CPEIHION He()TEHACHIIICHHYIO TOMMIUHY 3P (EKTUBHBIX MTPOIIACTKOB,
13 KOTOPBIX COCTOUT MPOJTYKTUBHBIA TOPH3OHT

rae hy - cpennss ¢ dexTuBHas HedTeHAChIIEHHas TOJIMHA MporuiacTtka;, H,g - cpenusas sddek-
THBHAas He()TeHACBIIIEHHAs TONIIMHA 11acTa; K, - Koo GHIUEeHT pacuIeHEHHOCTH I1J1acTa.

OmnpeneneHne dTUX MoKa3aTeeil IPOU3BOAUTCS MIPH POSKTUPOBAHUH pa3padboTku. [Ipu ananmmze
pa3pabOTKH Ha OCHOBE JIOTIOJIHUTEIIBHBIX UCXOTHBIX TAHHBIX, IIOJTYICHHBIX B Pe3yJIbTaTe J1adopaTop-
HBIX, T€ODU3NICCKUX U MPOMBICIOBBIX HMCCIEIOBAHUI HOBBIX, BBINICIIIMNX W3 OypeHHs CKBaXKHH,
MIPOU3BOJUTCS YTOYHCHHE ATHX TTApaMeTpPOB.

IIpy  BBIIOJHEHUU TEOJOTO-IIPOMBICIIOBOrO  aHalM3a  pa3pabOTKU  HE(DTIHOM  3alIeKH
PEKOMEHIYEeTCS OCYIIECTBUTh THITM3AIIUI0 HEOJMHOPOJHBIX KOJUIEKTOPOB. IIOCKONBKY OJHHUM W3
BOKHEHUIUX (HaKTOPOB, BIUSAIOMMUX Ha 3(PQPEKTHBHOCTh Pa3pabOTKH HEPTSHOW 3alIe)H, SBISICTCS
MPEPBHIBUCTOCTh MTPOAYKTUBHOTO IUTACTA, OCYIIECTBISCTCS THITM3AIlMsA, OCHOBAHHAsS HA TOM, Kakas
JIOJISI THPOIMHAMUYECKH CBsI3aHHBIX KoyuekTopoB (I'CK) u kakast qoJist MpephIBUCTHIX KOJLIEKTOPOB
(TTK) u cuinpHO mipepwiBECTBIX KoJutekTopoB (CIIK) comepkutcs B oObeme Iiacta. Beiaenstorcs
YeThIPE THUIIA CTPOCHHUS MPOAYKTUBHBIX TIACTOB:

Tun 1. B o0beMe MPOXYKTUBHOW TOJIIIHA, B OCHOBHOM, MPUCYTCTBYIOT IPOCIIOH, OTHOCSIIUECS K
THIPOIMHAMUYECKH CBSI3aHHBIM KoJUIEKTOpaM (X modist 6onee 0.85).

Tun 2. Jonasd rugpoJdHAMUYECKH CBSA3aHHBIX KOJUIEKTOPOB B 00BeMe IMPOAYKTUBHOI'O ILIACTa
m3mensercs ot 0.5 go 0.85.

Tun 3. Joas ruapoAHMHAMHYECKH CBA3AHHBIX KOJUICKTOPOB B 00beMe IniacTta u3mensercsa ot 0.5
no Hyms. IlpeobnagaroT MpPOIUTACTKH, OTHOCSIIMECS K IMPEPBIBUCTHIM W CHIIBHO IPEPBIBUCTHIM
KOJIICKTOPaM.

Tun 4. TI'mapoauHAMUYECKH CBS3aHHbIE KOJUIGKTOpa B 00BbEME IIIACTa OTCYTCTBYIOT.
[IpeobnanaroT CUILHO MPEPBIBUCTHIE KOJJICKTOPA, Ha O KOTOPBIX npuxoautcs ot 50% go 100%
o0Bema mopos.

[Tpu3HaKoM NPHHAIICKHOCTH IIJIACTa WM OTIACIBHOIO €r0 ydacTKa K TOMY HMJIW WHOMY THITY
CTPOCHHSI SIBIICTCS KOAPPHUIIMESHT ECUaHUCTOCTH:

1m-K, 20.7;

2tin-05<K,<07;

3mun~0.3<K,<(}5;

4 Tum — Kn < 0.3.

ITocTpouB KapTy paBHOM TECYAHMCTOCTH MPOJYKTUBHOIO IWiacTa (pPaBHBIX KO3(D(UIMEHTOB
MeCYaHUCTOCTH), MOXHO OYyJeT BBIACIWTh Ha TEPPUTOPHUU HEPTSIHOW 3aJCKH  30HBI
pacrpocTpaHeHUsT KOJIJICKTOPOB pa3iaudHoro Ttuma. Jljis ynoOcTBa TMOCTPOCHHE KapThl pPaBHOM
MECYAHUCTOCTH CJCAYEST MPOU3BOIUTD 110 3HAYCHHSIM KOI(PODHUIUEHTA ECUaAHUCTOCTH, SIBISIOIIUXCS
TPaHUYHBIMU MEXAY KOJUIeKTOpamu pasnuuyHoro twma, T.e. 0.7; 0.5; 0.3. Ha kaprtax paBHO
MECYAHNUCTOCTH CJICAYET TAKXKE BBIICIAThH 30HBI, TJI€ TUIACT SABJISCTCS MOHOJIUTHBIM, T.€. K; = 1.0.

KapTtbsl paBHOW MECUaHUCTOCTH C BBIICICHHBIMM HA HUX 30HAMHU KOJUIEKTOPOB PAa3IUYHOIO THIIA
BeChbMa TOJIE3HBI MPU T'EOJIOTO-TIPOMBICIIOBOM aHallM3e Pa3pabOTKH, BBIICHCHHM TPUYWH TEX WU
WHBIX OCOOCHHOCTEW paboThl CKBRXMH HA Pa3IUYHBIX ydacTKax IuUlacTa W, OCOOCHHO, MpH
MOCTPOEHUH KapThl OCTAaTOYHBIX HE(MTEHACHIIICHHBIX TOJIIWH, TaK Kak Ha TO3JHCH CTaJIuH
pa3pabOTKU OCTATOYHBIC 3amachkl He()TH MPUYPOUCHBI OOBIYHO K 30HAM KOJUIEKTOPOB 3-TO M 4-TO
THUTIOB, & 30HBI 0OBOJHEHHOTO IIACTA - K KOJUIEKTOpaM 1-To ¥ 2-TO THIIOB.

4.5. Ymounenue huzuxo-xumMuieckux ceoUCme U coCmasa NidCmoBuiX HCUoKocmet u 2a308

OCHOBHBIMU CBOWCTBaMH He(DTH M Ta3a B IJIACTOBBIX YCIIOBUSX SIBJISIFOTCS JaBIICHUE HACHIIIICHHS,
ra3ocojiepaHue, MIOTHOCTb, OOBEMHBIM K03((HULIMEHT, BA3KOCTh U CkumaemMocTh. K ¢usuko-
XUMHUYECKHM CBOMCTBaM IIJJACTOBOM BOJBI OTHOCAT IUIOTHOCTh, BSI3KOCTh, MHHEPAIHU3ALIHUIO,
00BbeMHBIN KO3PPUIHMEHT, CKUMAEMOCTb.

OOBIYHO MpH aHaJIM3€ pa3pabOTKU ATOT pasJiesl HE BBIMOJIHAETCS, TaK Kak (DU3MKO-XMMHUECKHE
CBOIicTBa, a TeM OoJiee COCTaB IUIACTOBBIX KHUJIKOCTEH U Ta30B, ONPEICNAIOTCS MpU MOJCYETe
3aracoB U COCTAaBJIICHUH MEPBOHAYATIBHBIX MPOEKTHBIX JJOKYMEHTOB.

Ecnu mocne ocymiecTBieHns: MpoeKkTa OyAyT B3sTHI HOBble NMPoObI HE(DTH M ra3a W MOIYYEHBI
JOTIONTHUTENbHBIE JaHHbIe 00 WX CBOWCTBaX, OHM TPHUBOJATCA B TaONHIlE, COOTBETCTBYIOIICH
tabmmne [1.2.8 paboter [2]. TlosicHeHHsI B TEKCTE JOJDKHBI COJEpPXKATh OICHKY HOBBIX 3HAUCHUI
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CBOWCTB JKHJIKOCTEH M Ta30B MO CPABHEHUIO C MPUHATHIMY B IPOEKTHOM JIOKYMEHTE U MPH YCIOBUU
WX 3aMETHOTO OTKJIOHEHHS OT paHee MPUHATHIX 3HAYCHUH, 3aKJIFOUCHHE O CTENCHW UX BIUSHUS HA
TEXHOJIOTHYECKHE TTOKa3aTeNu 1 X011 Ipoliecca pa3padoTKH.

4.6. 3anacvl negpmu u 2aza

IIpu aHamu3e pa3pabOTKU MECTOPOXKICHUI HCIIOIb3YIOTCSA JAaHHBIC MOCIIEIHEr0 Ha JaTy aHalM3a
MOJICUETA 3aIacoB 110 MECTOPOXKICHHUIO, MPOIIEIIINE TOCYAapCTBEHHYIO dKCIIepTH3y. s onpenene-
HUS TeKylled HedTeoTmauw, TEMIOB OTOOpa, CTEINEHH BBLIPAOOTKH 3amacoB HE(PTH B OTYETE II0
aHaJau3y pa3paOO0TKH IPUBOAUTCA TaOJIWIA, B KOTOPOHM YKa3bIBAIOTCS HAYallbHBIC I'€OJIOTHYECKUE U
M3BJICKAEMbIC 3amachkl HE(TH, HAYalbHBIC T'€OJIOTMUYECKUE 3amachl PACTBOPECHHOrO ra3a, HadajabHbIC
TeOJIOTMYECKHUE 3amachl CBOOOIHOTO ra3a. YKa3aHHbIC 3aachl IPEACTABISIOTCS IJIA Pa3IMUHbIX 30H
3aJ1CKU - HePTAHOMN, BONOHEPTAHOM, ra30He(TIAHON, ra30BOJOHE(PTAHON U ra30Boi (Tadmumel 116,
A7).

IIpu ycinoBuu mepecyeToB 3amacoB He(dTHM M rasza IIOCIE IIEPBOHAYAJILHO YTBEPIKIACHHBIX H
3QJI0)KEHHBIX B IPOEKTHEBIN JOKYMEHT, B OTUETE I10 aHAIM3Y Pa3pabOTKH MPUBOISATCSA TAKKE M ITH
BEJIMYMHBI B COIIOCTABIIEHUN C MPUHATHIMU B IPOEKTE, a TAKXKE YKA3LIBAIOTCS IIPUYMHEI IIEPECUETA,
COIIOCTABJIEHHE HAYAIbHBIX U H3MEHEHHBIX IIOJICYETHRIX IIaPAMETPOB U JOKYMEHTEI, YTBEPKIAIOIIIE
HOBBIC 3HAUCHUS 3aI1aCOB.

WHorga mig pasiIMuYHBIX Iejed aHaiau3a pa3paboTKu (YTOUHEHHE TEXHUKO-PKOHOMHMUYECKHX
IoKasareliel pa3paboTKu, BhIPA0OTKAa 3amacoB, J((PEKTHBHOCTH IPUMEHSIEMBIX METOHOB
PEeryaupoBaHus) TpeOyeTCs OmpeaeacHUe 3anacoB He(h)TH Ha OTAEILHBIX y4acTKaX 3aliekd. B aTom
ciaydae 3amachl He(hTH MOACUYNTHIBAIOTCS 00BEMHBIM METOAOM II0 KapTe HAa4YalbHON WX OCTAaTOYHOM
(B 3aBHCHMOCTH OT IIOCTaBJICHHOM 3agauM) He(PTEHACBHIIEHHON TOJIIUHBI JKCIUTYyaTalldOHHOIO
00bEeKTa WK OMNPEIACIIAIOTCS ¢ UCIOJIB30BAHUEM KapThl HAYANBHBIX YACIBHBIX 3amacoB HedhTu. [Ipu
3TOM CyMMa 3amacoB He(hTH IO ydacTKaM JOJKHA KOHTPOJIUPOBAThCSA 0O0IIeH Hudpoii 3amacoB 1o
3aJIEXKH.

Ecin amanm3oMm pa3paboTku OyIeT YCTAHOBJICHO HECOBIAJCHHUE MCXOJHBIX I1apaMETpPOB,
NPUHATHIX MPU IMOJCYETE 3alacoB HE(MTH C IOJYYCHHBIMH B IIpOIECCe pa3padOTKu, HEOOXOIUMO
IIPOBECTH OLICHKY BEJIMYMHBLI 3aIacOB C YYETOM HOBBIX 3HAUCHUN IIapaMETpPOB MU, B ClIydae
CYIIECTBEHHBIX PACXOXIEHWM C YTBEPKICHHLIMHU 3alacaMi, IIPOBECTH IIEPECUYET HaYaIbHEIX
3armacoB HETH U Ta3a ¢ MOCIEAYIONINM MPEICTABICHUEM UX Ha TOCYJapCTBEHHYIO SKCIIEPTH3Y.

Heo0xoammMocTs HOBOM OIIEHKH 3a1lacoB HEPTH MOXKET TaK)Ke TUKTOBATHCS PE3KUM HECOOTBETCT-
BUeM (DaKTHUECKUX W TPOEKTHBIX IapaMeTpoB pa3padOTKH, 3aBUCIIIMX OT 3amacoB HEPTH
MECTOPOXKACHUS M €ro YYacTKOB, YTO OOBSACHSAETCS, TIJaBHbIM 00pa3oM, HECOOTBETCTBHUEM
NPUHATOMY B TIOACUYETE 3a1acoB M (DaKTUYECKOMY PaCTpPEICICHHUIO 3a11acoB He()TH IO TUTOIIAH.

[pu onpenenennu 3anacoB HeGTH B ra30HEMTAHBIX 3aJIeKaAX CIIEAYET UMETh B BHIY, YTO MOJCUYET
3aMacoB B TPaHUIAX Ta30HE(PTSHBIX 30H MPOU3BOJMTCS TOJBKO B MpelesiaX He(TeHACHIICHHON
yacTH 1acta. HavanbHas He()TEHACHIIICHHOCTh B Ta30BOW IIANKE IPU IMOJCYCTE 3aracoB HE
YUYHUTBIBACTCS, XOTSI HEKOTOPbIE Teou3ndeckue 1 1abopaTopHbIC UCCICIOBAHNS CBHICTEILCTBYIOT O
BO3MOXHOCTH €€ MpHCyTCTBUS. COCTaBUTENN aHAIM3a Pa3pabOTKH JOJDKHBI pacrojaraTh JaHHBIMU
0 HaJIMYMM B Ta30BOH IIAINKe HAYAIBHOW W TEKyIled HE(TEHACHIIICHHOCTH B IEJAX ONpPEACIICHUS
0oJiee JOCTOBEPHBLIX IOKa3aTeacH pa3padOTKU. DTH 3HAUCHUS HOJKHBI OBITH NMPUBEACHBI B OTYETE
M0 aHAIHU3Y Pa3pabOTKH.

3amacel He(pTH, Ta3a U KOHICHCATA TOJDKHBI OBITh MU PepeHIIpoBaHbl HAa BOBJICYCHHBIE H HEBOB-
JIe4YeHHbIE B pa3paboTKy B 3aBUCHMOCTH OT CTENEHH pa30ypeHHOCTH 00BEKTa.

B cmyuae yTBepkIeHHS OpPraHOM, HPOBOJMBIIUM TOCYJapCTBEHHYIO S3KCIIEPTHU3Y 3aracos,
KaTerOpUM  TPYJHOM3BIEKAEMBIX  3allacoB, BEJIMYMHA TAaKUX  3alacoB  YKa3bIBAeTCS  C
muddepeHnnanyel Ha BOBICYCHHbBIE U HEBOBIICUEHHBIE B Pa3paboTKy.

5. AHAJIN3 TEKVIIEI'O COCTOAHUA PASPABOTK MECTOPOXEHUA

5.1. Xapaxmepucmuka ¢ponoa ckeaxcum

B aToM paszenie ykassIBarOTCS AaThl Hayalla U OKOHYAHHS pa3OypHBaHHUS MECTOPOXKICHHS U €ro
SKCIUTyaTallMOHHBIX 0OBEKTOB W IUIOIIAJICH O CXeMe, IPUHATON MPOSKTHBIM JTOKyMeHTOM. Eciin Ha
JlaTy aHanu3a pa3pa00TKH MECTOPOXKJEHUE ellle He Pa30ypeHO MOJHOCTHIO, YKA3bIBACTCS CTEICHb
BBITIOJIHCHHSI ITPOCKTHOTO O00ObeMa OypeHHs, KOJIWYECTBO MPOOYPEHHBIX, MOUICKAIUX OYpPEHUIO U
BBOJIy B pa3pabOTKy CKB&XWH, a TaK)Ke MPUYHUHBI OTKIOHEGHHS OT MPOEKTA. YKa3bIBAETCS TaKKe CO
CCBUIKOW Ha COOTBETCTBYIOIIME JOKYMEHTBHI KOJHMYECTBO JOTIOJHUTEIBHBIX CKBAXKHH, KOTOPBIC
MpOOYpEeHBI CBEPX MPOCKTHBIX WM B OTCTYIJICHWE OT MPOEKTa; BCE CKBAXKUHBI JIOJDKHBI OBITH
MOKa3aHbl HA KapTe Pa3pabOTKU WU CXEME PACIIOJIOKECHUS CKBaYKUH.

Cocrosnue ¢poHna npuBoaAuTcs B Tabnuue J8 Ha gaty aHanu3za pa3paboTKH.

ITpu pa3paboTke ra3oHE(PTAHBIX 3aJCKEH B YCIOBUAX 0apbEPHOro 3aBOJHEHMS WIM B COYCTAHHHI
MOCJICIHETO0 C JIPYTMMH BHIAaMH 3aBOJHCHHS B (DOHJIE HArHEeTaTEeIbHBIX CKBA)KUH BBIICISCTCS
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KaTeropusi 0apbepHbIX CKBAXKHH.

JluHaMyKa OCHOBHBIX KaTeropuii PoHIa JOOBIBAIOIINX U HATHETATEIbHBIX CKBAXKUH IPHUBOIUTCS
B Ta0JIMIIe OCHOBHBIX IOKa3aTesieli pa3paboTku MecTopoxkaeHus (Tadnuna J19) u Ha rpaduke paspa-
OOTKH.

5.2. Xapaxmepucmuxa ombopos Hegpmu, 2aza u 600bl

5.2.1. O0uue yKka3anus mo aHAJIN3Yy HEKOTOPBHIX TEXHOJOTHYEeCKUX NMOKa3aTes el pa3padoTku

IIpn aHamm3e pa3spabOTKM TEXHOJOTMYECKHE IIOKa3aTead IO OTOOpYy He(TH, MPUPOIHOrO H
IIOIYTHOT'O T'a3a, KOHACHCAaTa M BObI (BKIIOYas eOUTHI CKBa)KHH), M 3aKaUKe BBITECHSIOIIECTO areHTa
(BoJIBI, Ta3a) MPUBOJATCS B TOM YUCIIE [0 0OBEKTaM MOJICUETA 3aMacoB.

Jlns mermeit aHanu3a 000OCHOBAHHO BBIJICISIOTCS M pacCMaTPUBAIOTCS 00Jjiee MOAPOOHO TEXHOJIOIU-
YCCKHC IIOKA3aTCJIn IO OTACJIBHBIM IIJIOINAAAM, 6JIOI(8.M, 30HaM M y4aCTKaM MCCTOPOXACHMA. Otn
IIOoKa3aTCIn MNPUBOIATCA KaK II0 O6’beKTy B ICJIIOM, TaK M II0 OTACIBHBIM IIlIaCTaM B MIOpCaciax
paccmarpuBaemoii miomany. Ciaeayer UMeTh B BHILy, YTO TH IOKa3aTeld, TaK jKe KaK U MoKa3aTeln
pa3pa60TKI/1 OTACJIBHBIX IIJIaCTOB, GYI[YT OTJINYAThCA HeKOTOpOfI YCIIOBHOCTBKO BCIICACTBHUEC
YCIIOBHOCTH METOJIOB PAaCIpeIeICeHUss 0TOOPOB, BO3MOYKHOW HETOYHOCTH OIPEACIICHUS 3aracoB
He()TH U YCJIOBHOCTH IpeJACTaBiICHHUS (DUIbTPAIIUKM KUAKOCTH B Ipeaenax ydactka. Hecmotps Ha
3TO, COMOCTABJICHUE TTOKAa3aTeJIel 1Mo TUIaCTaM WIIM YY9acTKaM, BBIJCIICHUE TIOKa3aTeliel KaKkoro-amoo
y4acTKa WIH IUIONIAId TI0 OTHOIICHUIO KO BCEH 3aJIe)KH JTaeT Ka4eCTBEHHYIO KapTUHY U TIO3BOJISCT
BBISIBUTH OCOOCHHOCTH MX Pa3pa0OTKH, a TJIABHBIM 00Pa30M ITOMOTACT BBIJCIUTH TUIACTHI M YYACTKH,
HY)KIAIOIIUECs B yCOBEPIICHCTBOBAHHH ITPpOIIecca pa3paboTKH.

[Tpu ananu3e mokasareseil HEOOXOIUMO TaKKe OOpaTUTh BHUMAaHKME HA TMHAMUKY CaMHX ITOKa3a-
TeJle M 00BbICHEHUE IPUYKH, BEI3BIBAIOIIMX UX U3MeHeHHe. Ta0lmiia OCHOBHBIX IIOKa3aTellel pa3pa-
0otku (Tabmuma J19) cocTaBiseTcs IO MECTOPOXKIACHUIO B IICJIOM U TI0 OT/AEJIbHBIM O0BEKTaM pa3pa-
0otku. [Tokazarenu marorcs B JUHAMHUKE 110 TOAaM pa3paboTKH, B TocieAHel rpade IpuBOasSTCS 1MO-
KazaTenu Ha Jary aHanusa. CpenHerooBas 0OBOIHEHHOCTh MPOAYKIIMH OIPEASISeTCS B MPOILCHTAX
II0 BECY, TO €CTh Ha IOBEPXHOCTH, KaK YaCTHOE OT JECJCHHS IOJOBOM JOOBIUM BOJLI Ha TOAOBYIO
J0OBIYY XKUAKOCTH. CpeHECYTOUHBIN ACOUT U CpeaHss TPUEMHUCTOCTh OJTHON CKBaKUHBI OEpyTCS U3
OTYETOB KaK YIUIOTHCHHBIC BEIIMYMHBI 33 JeKaOph Kakaoro rojga. Temm orOopa OT 3amacoB U
TeKylas HeTeoTAaua MOKa3bIBAlOTCS KaK M0 MECTOPOXKICHHIO, TaK M 10 €ro o0bekTaM (B TabJuIe
JUTsl OOBEKTOB); B CBOJHOM TaOJIMIIE 1O MECTOPOXICHHUIO 3TH MOKA3aTEIM MPUBOJATCS TOJIBKO IS
MECTOPOXKACHUS B 1eJIoM. B  (QoOHIE CKBaXWH, BBIOBIBIIUX W3 OKCILIyaTallMH BCJICICTBUE
O0OBOJHECHHUS, YUCIIO CKBAXXHH, OTKIIOYCHHBIX HM3-3a OOBOJHCHHUS 0 TEXHUYCCKUM NPUYMHAM, HE
ykasbiBaetcs (Tabmuua J[11).

I'a30BbIi1 d)aKTOp JaCTCA KaK CpCaHsAAd BCIMYHMHA II0 BCEM 3ara3oBaHHBIM CKBaXHMHaM KaK B
JWHAMUKE, TaK W IO ydYacTKaMm pa3pabOTKW HE(TSHOH M HedTerazoBo 30H. Pe3koe CHIMKECHHE
BEJIMYMHBI Ta30BOr0 (hakTopa A0 HAYaJIbHOTO Ta30HACHIIICHHSI CBHIETEILCTBYET 00 0TOOpE BCETro
ra3a, OTCE4€HHOTO BOISHBIM OaphepOM.

5.2.2. MeToabl pacnpeeaeHusi 0TOOPOB He()TH U JKUIAKOCTH IO IMJIACTAM MPU UX COBMECTHOM
IKCILTYyaTAL UK

JlaHHBIN pa3/en OTHOCHTCS TOJBKO K He(TSHBIM 3aJie)KaM, TaK Kak ra3oHe(TSIHbIC 3aJICKH, KaK
IPaBHJIO, COBMECTHO HE pa3pabaThIBalOTCH.

Meroauka ompeieiieHus HaKOIICHHONM C Hadaja pa3pabOTKH TeKylueh (romoBOM, CYTOYHOH H
T.}I.) )106BI‘II/I He(bTI/I, rasa, BOJAbI U JXUAKOCTHU IIO I'pyIIiaM H psajaM CKBaXWH, I10 y4aCTKaM, 30HaM,
0JI0KaM M IUIOMIAIsIM pa3paOOTKU He MpeICTaBiIsgeT TpyaHocTer. HakormieHHas ¥ Tekyias JT00bda
SIBJISCTCS CyMMOH KOJIMYECTB J0OBITOM HedhTH (rasa, BOIbI, JKHIKOCTH) OTACIBHBIX CKBaXKHH,
BXOJISIIIIUX B TPYIIIBI, PSAJbI CKBAXKUH, YIACTKH, 30HBI, OJIOKH M MJIOMIAIN Pa3paboTKH.

Hawnbonee cnoxxHbIM sIBIsieTCs pacmpesieicHue M00brdu HePTH (KUAKOCTH) MEKIYy IlacTamMu
MHOTOITJIACTOBOTO MECTOPOKCHUS TIPU UX COBMECTHOM IKCIUTyaTaIllUu OJTHON CUCTEMOU CKBaYXKHH.

HpI/I BBITIOJIHEHUU 3TOMU pa6OTBI B IICPBYIO O4YCPEAb BBIACIAIOTCSA CKBAXXHUHBI, B KOTOPbIX pa60TaeT
TOJIBKO OAMWH Kakoi-mn6o miact. OcranpHas no6mqa (I/I3 COBMECCTHBIX CKBa)KI/IH) pacopeaciiacTCs B
3aBHUCHUMOCTH OT MPHUHATOIO MCTOAA.

KomnuecTtBo 100bITON HepTH (KUAKOCTH) MO KAXKIAOMY IUIACTY MOXKHO OIpPEACIUTh: 1)
IIPOIOPLIMOHANIBHO THAPOIPOBOJHOCTH ILUIACTOB (B CKBA)KHUHE); 2) MPOIOPLHMOHAIBHO IPOU3BEICHHUIO
TUIPONPO-BOJHOCTY IIACTa B CKBaXKMHE Ha Iepenai JaBjiICHUS; 3) MPONOPLHMOHAIBHO YISIbHBIM
nebnuraM; 4) 0 JaHHBIM UCCICIOBAHMS IIACTOB IIyOMHHBIMHU ACOMTOMEpPAMH; 5) IO KOHTPOIIO 3a
(PM3UKO-XMMHYECKHMH MapamMeTpaMu HeTH U BOALI - KO3(DPHUIMEHTOM CBETOIOIVIOMEHUS HE(PTH,
COJICBBIM COCTaBOM BOJIbI, COJAEPKAHUEM MHKPOIJIEMCHTOB (K00anbTa, BaHaAMs); 6) IO JaHHBIM
TEPMOMETPHH U JP.

Ecaun, Hammpumep, pacrnpeneneHie JoObIYH OCHOBAHO Ha ONPEICICHUN YACIBHBIX JeOUTOB HepTH

U KUIKOCTH (meOoutbl Ha 1 MeTp mepdopupOoBaHHOW TOJIIMHBI IUTACTa) - CIOCO0 TPETHH,
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PACCUMTAHHBIX C YYETOM IIPOMBICIOBON HMH(MOPMALHMK O pPa3leiabHON 3KCIUIyaTallMHM ILIACTOB,
TOJIIMHAX INIACTOB IPHM Pa3lIeibHOM M COBMECTHOM 3KCIUIyaTallMM, JcOMTaX W OOBOJHECHHOCTH
CKBaXXHMH, TO, KPOME TOT'0, HCOOXOAUMO YUHUTBHIBATH JAHHEIC THIPOAMHAMHUYECKHUX MCCIIEIOBaHHH
CKBaXMH M COOTHOIIECHUE CYMMApHBIX TOJIOBBIX OTOOPOB HAa 1 CKBaXMHY Ka)JOro IiacTa mpu
pa3AcIbHON SKCIUIyaTalldd W PE3ylbTaThl CKBAXXUHHON JCOMTOMETpPUU - IpH coBMecTHOM. Ilo
MOJIYYCHHBIM YICIbHBIM JIeOUTaM HE(PTH M KUAKOCTH ONPEICISIOT IPOLEHTHOE COOTHOIICHUE
0TOOPOB TIO TUTaCTaM.

DTOT c11ocob MMEET HEAOCTATOK, 3aKIIFOUYAIOIIHICS B TOM, YTO B IIPOIECCE pa3pabOTKH MHOIOILIa-
CTOBOI'O MECTOPOKIAECHHS MOT'YT ObITh OTKJIOHEHHUS OT IIPOEKTA K U3MEHEHHUS B CXEME PaCIIOI0KECHHS
CKBaXUH, B CHCTEME BO3AEHCTBHs. Y IebHbIE AeOUTHI HE(DTH M KUAKOCTH U MX IIPOLEHTHOE COOTHO-
IIICHUE HE SBJIAIOTCS HEM3MEHHBIMH BO BPEMEHHU M HYXKIAIOTCS TIOYTH B €KETOJHON KOPPEKTUPOBKE.

Eciu B ocHOBY pacnpeniesieHnst ToObIUN MOJIOKEHBI JaHHbIE JeONTOMETPHH (CITOCOO YeTBEPTHIN),
TO B YCJIOBHSX MEXaHW3MPOBAHHON JOOBIYM pacmpenaeiicHue He(DTH TaKKe MPOBOIAT C yUETOM
TUAPOIPOBOTHOCTH KXKJOTO TJIacTa, BIUSHUS 3aKauyKH, 0OCOOCHHOCTEH re0JIOrM4ecKoro CTPOCHUS U
T.J. B yCIOBHSX TUAPOAMHAMUYECKON CBSA3M MEXIY TIaCTaMH Ha y4acTKaX CIUSHUS KOJIJIEKTOPOB H
MO CTBOJY CKB&XMH KOJMYECTBO HE(TH, HEMOCPEICTBEHHO OTOOPaHHOW W3 JaHHOTO IIIacTa
JIOOBIBAIOIIMMM CKBaKMHAMH, MOXET HE OTpaXkaTh JEHCTBHUTEIBLHOTO COCTOSHHUS BBIPAOOTKH
3amacoB. B cuiry aToro, mo umeromelics HHPOpPMAIMA O COCTOSHUW 3aBOJHEHUS KOJIJICKTOPOB, O
XapakTepe M3MEHEHHs KOd(h(UIIMEHTa 0XBaTa JPSHUPYEMBIX IUIACTOB 3aBOJHCHHEM IO TOJIIIMHE,
MOJICYMTHIBAIOTCS 3amachkl HeMTH B 3aBOJHCHHOM O0BEeME KaKIIOTO IUTacTa, U BCS M0OBITas HE(ThH
pacmpeernseTcs 1o IuiacTaM MPOTOPIMOHAIBHO 3TUM 3aracaM (C y4eToM pa3indus K03 GUIeHToB
BBITECHEHUS T10 TIJIACTaM).

[Tpr HEZOCTATOYHOCTH HMCXOAHOM HHGOPMAIUMH U €€ OOBEKTHBHO HEMOJIHON IOCTOBEPHOCTH,
aBTOPBI 00sI13aHBI TPHOEraTh K MCIIOJb30BAHUIO BCEX MMEIOIINUXCS B HATUYHUN T'€0JI0I0-ITPOMBICIIOBBIX
JaHHBIX I 0oJiee 0OOCHOBAHHOIO PEIICHUS BOIPOCA O paclpeleeHHH OTOOPOB IO IIacTaM IPU
UX COBMECTHOM IKCIUTyaTaIlH.

Taxum 00paszom, I pactpeaeacHus 10069 HePTH U KHUIKOCTH HEOOXOIMMO:

1) pacripenenuth (hoHA TOOBIBAIOIIMX M HATHETATEIBHBIX CKBKUH TI0 TPYIIIIAM C y4eTOM paboTa-
IOIIHUX B CKBKHMHE IJIACTOR;

2) ans Tpynnbl CKBaXHWH C OJHMM paOOTAIONIMM IUIACTOM OIPEAESNIUTh M0 TojaM pa3paboTKu
TEKYIIYIO0 U HAKOIUIEHHYIO 100bIYy HETH U KUIKOCTH;

3) I10 rpynrmaM CKBaKMH ¢ COBMECTHO pa60Ta101111/1M1/1 I1acTaMu BbIACIUTD O6BOI[H6HHI)IC I1J1aCTHI,

4) Ha OCHOBE IAaHHBIX JEOUTOMETPUU C TIPUBJICYCHUEM BCEH MMEIOMICHCS MPOMBICIOBON
MH(QOPMALIUN U MCCIIEJOBAHUI YCTAHOBUTD IO KAXKI0W CKBaYKHHE IO T0JaM pa3padOTKH TEKYIIYIO U
HAKOIUIEHHYIO 10ObIYy HE(TH U )KUJIKOCTH IO IJIaCTaM;

5) Ha OCHOBE CYMMHPOBAHMs TEKYIIEH U HAKOIUIEHHOW JOOBIUM HEPTH U KUAKOCTH 1O IIacTaM U
CKBa)KMHAM YCTaHOBUTb 3HAYEHHME ITHX MOKa3aTesled M0 KaXA0MYy IUIACTy B LIEJIOM;

6) OIpCACINTb IIPOUCHTHOC COOTHOIICHUC OT60p0B He(bTI/I 1 XKHUAKOCTH OTACIBHBIX I1JIAaCTOB B 00-
e I[O6BI‘I€ MCCTOPOXKACHHA, HA OCHOBC KOTOPLIX IPHUHATH COOTHOIICHUC OJIA ACICHHA ,Z[O6LI‘{I/I
IIpU IMPOTHO3HBIX paCyYCTaX;

7) BHOCIIEACTBUU HAa OCHOBE MOJCYETa OCTATOYHBIX 3aMacoB HE(PTHU OCYIIECTBUTH KOHTPOIb H
KOPPEKTUPOBKY MOJYYEHHBIX OTOOPOB IO MJIaCTaM.

B mpomecce co3maHuMs IIOCTOSHHO —JEHCTBYIOIIMX —TI'€OJIONO-TECXHOJIOTMYECKHMX  MOJEIICH
MECTOPOXKACHUS OOJBIION 00beM pabOT MPUXOAUTCS Ha "MOATOHKY" UCTOpUHU pa3paboTKu. OOBIYHO
"moaroHka" MOpPOM3BOOUTCS NIPU 3aJaHHBIX JCOMTaX JKUIKOCTHM II0 CKBaXKMHAM, T.€. IIpU
MOJICJIUPOBAHUK HCIIONB3YIOTCA JaHHBIE O pacHpeaclieHMH AOOBIYM II0 IIacTaM, IIOJIy4YEHHEIC
BBIIICU3I0KEHHBIMI MeToaMi. B To ke Bpems, B Iporecce "TOATOHKH" MOMET BBISBHTHCS, YTO
MIPOBEJICHHOE pacIpecicHue HEOO0X0IUMO CKOPPEKTHPOBATh IJIS TOTO, YTOOLI HE TOJILKO JCOUTHI
JKUJKOCTH, HO M MOJCIbHBEIC 3HAUYCHUs IUIACTOBBIX JIaBJICHMH W IapaMeTpoB IulacTa
COOTBETCTBOBAIU (DAaKTUYSCKUM 3aMepaM B OTAENIbHBIX IIJIACTaX MOACIMPYEMBIX CKBa)KUH. Takum
o0paszoM, mpoiiecc "MOArOHKH" HCTOPUH Pa3pabdOTKU SIBISETCS €IIe OJHUM METOAOM PaCIIpEACIACHUS
0TOOPOB JKUJKOCTH U HEPTH IO IIACTAM IPU UX COBMECTHOM IKCILTyaTaI|H.

5.2.3. Copep:xanue 1 MeTOABI IOCTPOCHHUS KAPT U rpauKa paspadoTKu

Kaprtsl Texymiero cocrosiHus pa3paboTku (pucyHok ['4) cocTtaBisitoTCs HEAPONOIb30BATENIAMU 110
KaKIOMY 3KCIUTyaTallMOHHOMY OOBEKTY BCeX HE(PTSIHBIX U ra30HePTSIHBIX MecTopoxaeHuit. [To mec-
TOPOXKJICHUSIM, Ha KOTOPBIX 3aKOHYEHO OypeHHe OCHOBHOTO (hOHAA CKBa)KMH, KapThl COCTAaBIISIFOTCS
JBX/IbI B TOJI: TIO COCTOSIHUIO Ha | siHBaps U 1 MIOJA; IO MECTOPOXKICHUAM, HAXOJAIMMCS B CTaJuN
pa30ypuBaHMs, KapThl COCTABIAIOTCS KX KBapTaJl.

KapThbl TeKyIero cocTosHus pa3pabOTKH BHIIOIHSIOTCS Ha OCHOBE KapThl HAYAJIBHBIX WJIH TEKY-
MAX HEPTEHACHIEHHBIX TOIIUH WU KapThl HAYaJIbHBIX yJIEIbHBIX TC€OJOTHUECKHUX 3a1acoB HE(TH.

11



PJ1 153-39.0-110-01

B BBIOpaHHBIX aBTOpaMH MacliTa0ax, B BUAE KPYrOBBIX JIUArpaMM HM300pakaeTcsl TEKyIas
CpeHecyTOYHas JoObIYa KHUIKOCTH M TEKYIas 3aKauka COOTBETCTBEHHO IO KaXI0H JOOBIBAIOIICH U
HAarHETaTeNbHOW CKBakuHe. [laHHbIe OepyTcs W3 €XKEMECSYHBIX OTYETOB MO J00bde HedpTH U
3aKAUKE BOJIBI. Bce faHHbIC B TOBEPXHOCTHBIX YCIOBHSX: J0OBIYA JKHIKOCTH B T/CYT, 3aKauka BOJIbI
B M /cyT Macmtab guarpaMM JIMHEHHBIA M MOXKET OBITh Pa3IMYHBIM IS JTOOBIYM KUIKOCTH U
3aKavKH BOJbI. BeiOpaHHbIi MacmiTab 0053aTeIbHO TPUBOIUTCS B YCIOBHBIX 0003HAYEHUSIX KAPTHI

1 cM paanyca = T/CyT; ... MY/CyT.

Jleout nedtu (B T/CyT) U NPOLEHT BOJLI 110 MajJOAEOUTHLIM CKBa)KHHAM, KOTOPBIE HEBO3MOKHO
n300pa3uTh KPYroBOH IUarpaMMoil B MPUHIATOM MaciiTabe, 0003Ha4ar0TCs UppaMu 1Mo 1 HOMEPOM

349
1,0-73%

OOBOAHEHHOCTHh MPOIYKIUU CKBAXXHUH (BECOBOW IMPOIEHT BOJBI) MOKA3bIBAETCA B BHJE CEKTOpA

CKBA)KUH, HaIIpUMep,

Ha KPYIOBbBIX JUarpaMmmax )106BIBaI-OHII/IX CKBaXXHH. YTOJI CCKTOpa HaxOoOgUTCAd K3 COOTHOILICHUSA

a=360—=L-, rne Qp, Qx - K00ObIYA BOIBI, KUAKOCTU. YTOJ OTKIAIBIBAETCS TOILKO OT IIOJI0KHTENb-
K

HOW BEPTHKAJIBHOM OCH I10 HAIPaBICHUIO YaCOBON CTPENIKHU.

Croco0 3KcIuTyaTanuyd M300paskaeTcsl IMTPUXOBKOW MITM PACKPacKON KpyroBwix auarpamm. [Ipu
MPUMEHEHHUH ITPUXOBKHU HCIIONB3YIOTCA CIEeNyIoImne 0003HAYCHHUS:

\ ¢honTaHEBLA ra3naTHLIT

[
y

2AEKTPONOrPYRHOM IITAHTOBBIH
HAcOC Haco<

T T

Jns Toro, 4roObl Kapra HE OBUIAa TEperpyXeHa IITPUXOBKOH, IIeiIecoo0pa3Ho Hauboee
pacrpoCcTpaHeHHBIM CIOCO0 SKCIUIyaTalldd IT0Ka3biBaTh BOOOIIEC 0O€3 INTPUXOBKH, OCTaJIbHBIC
CrocoObI N300paKaIOTCs YKa3aHHBIMU BBIIIE 3HAKAMHU.

[Ipu packpacke KapTbl HEPTh MPUHATO MOKA3bIBATH KOPUIHEBBIM TOHOM, TOOBIBAEMYIO BOAY - 3€-
JICHBIM, 3aKaYMBACMYIO - TOJTYOBbIM.

[Ipu HaIMYMK COOTBETCTBYIOIIMX JAHHBIX HA KapTe MOXKHO MPEACTABUTh NPUIMHBI 00BOTHCHUS
ckBaxuH. Torma rutactoBas (IMOJOIIBEHHAS W 3aKOHTYpHAs) BoJa M300pa)kaeTcsl 3€JICHBIM I[BETOM,
3aKauyMBaemMas - rojiyObIM, a "MOCTOPOHHSA" (TEXHUYECKAs) - PO3OBBIM.

®DOHJ CKBaXUH IKCILTYyaTaIHOHHOTO 00BEKTa MOKA3bIBACTCS C Pa30UBKOM 1O OCHOBHBIM

KaTeropusiM.

OCHOBHBIE KaTeroOpuH NOOBIBAIONIMX M HAUHETATEIbHBIX CKBAXHH: MPOCKTHBIC, NEHCTBYIOIIHNE
(mpoOypeHHbIe), B OypeHUH, B OCBOSHHH, B KOHCEpBallMK M O€3/1E€HCTBHH, JTUKBUIUPOBaHHbIC. M3
YHCIa TPOCKTHBIX CKBAXKWH 00S3aTENbHO BBIICISIOTCS NPOCKTHBIE CKBAXHWHBI TEKYIIETO Toja
(3aKpalMBalOTCS KpPAacHbIM IBETOM) M HaMEYeHHble K OYypeHHI0 B CIEAYIOIEM TOIy
(3aKpaIIMBarOTCsl PO30BBIM I[BETOM).

Pa3BenouHbIe CKBa)KUHBI IOJDKHBI OBITH ITOIPa3/IeieHbl Ha MPOOYPEHHBIE 1 HaXoasuuecs B Oype-
HuH. Ha kapTe HeoOX0IMMO TaKKe MOKa3aTh MbE30METPHUYECKHE U KOHTPOJIbHBIE CKBAKUHBI.

['opu3oHTaNbHBIE CKBAKUHBI 0003HAYAIOTCS B BUJE YEPTHI, HAIIPaBJICHWE KOTOPOW Ha KapTe 1O
A3UMYTY JIOJDKHO COOTBETCTBOBAThH (PAaKTHUECKOMY (IIPOEKTHOMY) HAIIPABIICHUIO.

VYcnoBHbIe 0003HAYCHHS TEPEUYUCIEHHBIX BBIIIE CKBAKMH COTJIACOBAHBI C 00O3HAYCHUSMU
paboTsl [7]. B cimydae npencTaBieHns CKBaKHH IPYTHX KaTETOPHMA, UX N300pakKeHUsT TPHHUMAIOTCS
TaKe coryracHo [7].

Ha xapTax TeKymiero cCocTosTHAS pa3paboTKH TaKkKe TOJKHBI ObITh HAHECCHBI IMHUH BHIKIIMHUBA -
HUS TIPOJYKTHBHOTO TOPHU30HTA M TIOJOKEHHE HAYaIBHBIX, a TI0 BOBMOXKHOCTH W TPEITOJIaraeMbIX
TEeKYyIIHX KOHTYpPOB HE(PTEHOCHOCTH ¥ Ta30HOCHOCTH. BHemHWE # BHYTpEHHHE KOHTYPHI
HEe(DTEHOCHOCTH M Ta30HOCHOCTH M300pakaroTCsl B COOTBETCTBUH ¢ Tabmuieit 17 [7].

W30onmvHNN HadadbHBIX WM TEKYIIUX HE(TEHACHIIEHHBIX TOJIIIUH BBIYEPUYUBAIOTCS TOHKUMH
12
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CIUTOIIHBIMY JIMHUSMHU YEPHOH TYIIBIO, TOMMYCTUMO UX Pa3peiKeHue.

B cBSI3M ¢ JIOCTaTOYHON 3arpyKCHHOCTBIO KapThl HAaHECEHHWE Ha Hee KaKoH-JIH0o
JIOTIOJTHATETPHON HH(OpMAIHH, KpOME TIEPEUNCIICHHON BhIIIE, HE PEKOMEH Ty ETCH.

Jls neneit aHaiau3a pa3pabOTKH, TIOMUMO KapThl TEKYILETO COCTOSHHS Pa3paboTKH, HEOOX0IUMO
UMETh TaK)Ke KapTy HAKOIUICHHBIX OTOOPOB JKHIKOCTH M HAKOTUIEHHOW 3aKauykh BOJBI - KapTy
pa3paboTKH.

KapTb! pa3paboTku 0OBIYHO COCTABIISIOTCS Ppa3 B TOJI IO COCTOSTHUIO Ha 1 stHBapsI.

OTH KapThl CTPOSTCS IO TOMY K€ THITY, YTO M KapThl TEKYIIErO COCTOSHHS pa3pabOTKH, TOJIbKO
Ha KPYTOBBIX JHAarpaMMax W300pa)karoTcsi CyMMapHbIe ¢ Hadajia pa3paboTKH 100bIYa KUIAKOCTH (IO
TOOBIBAIOIIMM CKBaKMHAM) M 3aKayka BOJbI (IT0 HarHETATELHBIM CKBXKUHAM) B MTOBEPXHOCTHBIX
ycnoBusix. KommdecTBo A00BITON BOIBI TPEICTABISETCS B BHAE CEKTOopa. MacmTab auarpamm
TUTOMIATHOM, KEJIATSIbHO OJMH U TOT YK€ JUTS N300paKeHHsI TOOBIUN )KUIKOCTH 1 3aKaYKH BOJIBI.

[Tpu cocTaBieHnn KapT pa3pabOTKH MOKET BCTPETUTHCS CIIydaid, KOTJa 10 OJHOM M TOH K€ CKBa-
JKMHE ecTh W J00biMa HeTw M 3akayka BOJbI (IIPU TEpeBOJie JOOBIBAIOMICH CKBAKHUHBI B
HarHeTaTeIbHYI0 WM MpHU OTpaboTke Ha HedTh HarHeraTenbHOW). [lo TakoW CKBa)KWHE JOJDKHBI
OBITh TIOKa3aHbI JIBE JHArpaMMbl, TIPUYEM JHarpaMma 3aKauykKh H300pa)kaeTcsl BEPXHHUM ILUIAHOM,

aMarpamma J100buM - HIWKHUM. Ilpum  ycnosum ZQHAFH >ZQOTB (a) nmarpamma J0OBIYH
IPHUBOAUTCS IYHKTHPOM, a npH yce
JIOBUH ZQHAFH <ZQOTE (6) obe nmarpaMMbl HAHOCATCA CIUIOIIHOM JIMHUEH, a CeKTop,

OTpa’karoIui 100bIYY BOJIBI, - yHKTUPOM IO/ JuarpaMMoi 3akauku. COOTBETCTBEHHO HAHOCUTCS U
packpacka, OJHAaKO J00bl4a BOJABI JOJDKHA OBITh IPEJCTABICHA, B OTIMYUE OT 3aKauKH, APYTHUM
OTTEHKOM I0J1y0Oro I[BETA WIIN 3€JI€HOBATHIM.

HpnMeanne. VYcnoBHble 0003HAYCHUS THIIOB CKBa’>XHH, cIroco0oB Z[O6BI‘II/I, KOHTYpPOB HC(bTeHOCHOCTI/I u
Apyruc 0003HaYCHUS MOI'YT OTJIMYAaTbCA OT MPHUBCACHHBIX BBIIIC.

ronyGoit romy6ofi

KOPHIHEBRIN

CnocoObl OKCIITyaTallui Ha 9TUX KapTaX HE [MOKAa3bIBAIOTCA.
Bce ocranbHbIe OGOSH&‘ICHI/IH, Kacaromuecsa KaTCFOpI/Iﬁ CKBa>XWMH U KOHTYPOB HC(i)TeHOCHOCTI/I )51
Ta30HOCHOCTH T€ K€, UTO U Ha KapTax TCKYIIETO COCTOSHUA pa3pa60TKI/I.

Jlns pelleHus KOHKPETHBIX 3aJay 10 PETryJIMPOBAHUIO MPOILecca BHIPAOOTKH 3amacoB HE(TH U3
MHOT'OIINIACTOBBIX 06’I)CKTOB opu ux COBMCCTHOI)'I pa3pa60TKe, TaKMX KakK BblZada pCKOMCHAAIIUU 110
6ypeHI/IIO JOINOJIHUTCIIBHBIX CKBAXXWH HA OTACJIBHBIC IJNIACThI, CO3AaHUEC JOIIOJHHUTCIBHBIX OYaroB 3a-
BOJIHEHMSI, 3a0ypHUBaHUE BTOPBIX CTBOJIOB B CTapbix ckBaxkuHax, OII3 u ap., 1eaecoodpa3Ho cocTaB-
JSITH KapThl TEMIIOB BBIPAOOTKH 3aI1acoB.

}IJ'IFI 9TOI'0 MO KaXXJI0M CKBaXKUHE U 10 KaXXJI0MYy I1aCTy, KpOME IoJJOBOI0 0T6opa " 3aKa4KH BOJIbI
B IUIAaCT, ONMPCACIIAOT HAYaJIbHBIC H3BJICKACMbIC (I/IJ'II/I FGOJ'IOFI/I‘-ICCKI/IC) 3ariachbl.

3amnachel 10 CKBaYKMHAM M TUIACTaM PACCYMTHIBAIOT UCXOJISl M3 EMKOCTHOM XapaKTEPUCTUKH IPCHU-
PYEMOr0 CKBXHHOM Y4acTKa, UCIONb3Ys MPH 3TOM (HopMyTy 00bEMHOTO METO/Ia TIOACYETa 3a1acoB
HeTH.

B ycnoBusix pa3paboTku OOBEKTa Ha €CTECTBEHHOM pEXHME IUIONA/b, MPUXOIAIIAACS Ha
KaXay0 KOHKPECTHYIO CKBaXXHWHY, paBHA IIPOHU3BCIACHUIO paCCTOfIHI/II‘/'I MCXKIY CKBaA)XHMHaMH B POy U
MEXKIY pPSOaMH.

B ciiyyae BHYTPUKOHTYPHOI'O 3aBOJHEHHS MPUHUMAIOT YCIOBHO, 4TO A0ObIBaIomas cKkBakuHa |-
ro psajaa APEHUPYET IUIOMIA[b MO IIMPUHE, PABHOM PACCTOSHHUIO MEXAY CKBaAXXHHAMM B PAAY U IO
JJIMHE - paCCTOAHUIO MCKY HAarHCTaTCIbHBIM M IICPBBIM OKCILIyaTallUOHHBIM psJaMH. Cksaxuna |l
psja APEHUPYET IUIOIIAJb 10 IIHPUHE, PABHOM PACCTOSHUIO MEXY CKBAKUHAMU B PSIAY U 10 JIJIMHE
- paccrostauio Mexay | u 1l psoamu u T.71.

[To HarHeTaTeNbHBIM CKBaKMHAM OIPEICIAIOT TEMIT 3aKayKd HCXOAS W3 TOJOBOTO 00Bema
3aKa4Kd BOJIBI B CKBAXXHHY W H3BIIEKAEMBIX 3aMaCOB, MPUXOMALIMXCS HAa OJHY HarHeTaTeJIbHYIO
CKB2XHHY TIPH COOTHOIIEHHH JOOBIBAIOIIMX W HATHETATEIbHBIX CKBaXHH, paBHOM 1:1. Ilpm
COOTHOIIEHHH | : 2 3TH 3amachl yABauBaIOTCS U T.1I.

Ha kapte TeMrioB BeIpaOOTKH 3amacoB HAHOCAT (OHJ CKBaXKHH, KOHTYPhI HE(TEHOCHOCTH HIIH
TpaHMIIBI [1aCTa.
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BCJ'II/ILII/IHy TCMIIa 0T60pa WIA 3aKaykK¥ HAHOCAT B MaciuTabe Ha KapTy TEMIIOB BBIpa6OTKI/I
3aI1aCoB, KaK 3TO ITOKa3aHO Ha PUCYHKE I'3.

I'pacduk paspaborku (cMm. Ilpuminoxkenne B) pmaer quHaMHKy HU3MEHEHHS IIO T'OJaM OCHOBHBIX
TEXHOJIOTMUECKUX TIoKazarejeld pa3paboTKu: TEKyllel M HaKOIJIEHHOW ¢ Havama pa3paboTKu
JOOBIYM HE(hTH, KHIAKOCTH, ra3a (B IOBEPXHOCTHBIX YCJIOBHSX), 3aKayKd BOJIbI, BECOBOIO
(cpeIHero0BOro) MpOoIeHTa BOJbI, IJIACTOBOrO JABJACHUA B 30HE 0TOOpa. [ HE(TAHBIX 3alIekKeH,
pa3pabaThIBaCMbIX INPHU E€CTECTBCHHOM YIPYrO-BOAOHAMOPHOM PEXKHME, Ta30HE(PTAHBIX 3ajIeikeit
JOTIOJHUTEIPHO IPUBOJUTCS H3MEHEHHE TeKylero rasoporo (aktopa. Ha ocm a0cruce
OTKJIAABIBAIOTCSA TOJbI Pa3pabOTKH, KOTOPbIE pAacCMATPUBAIOTCS KaK WHTEPBalbl BPEMEHH.
HakomeHHbIe MOKa3aTead HAHOCATCS Ha KOHEIl roga. Tekyliue, B TOM 4YHCIE W IMPOLECHT BOJIEI,
paccMaTpUBalOTCs Kak CPpeAHET00BbIC U HAHOCATCS TOUYKOW Ha CEpPEeINHY To/a.

[TnacToBOE NaBiieHHEe HAHOCHUTCS TOUYKOM Ha CepeIMHy BpEMEHHOTO HHTepBaa (KBapTasa, rofa).

5.3. Xapaxmepucmuxa cucmemvl 6030eticmaus Ha Naacm

Ha mecropoxieHusaX, pa3padaThIBAEMBIX 1P HATHETAHUH BOJIbI, MOT'YT IIPUMEHATHCSI HECKOJIBKO
BHJIOB 3aBOJIHCHHS: 3aKOHTYPHOE, BHYTPHKOHTYPHOE, OYaroBoe, IUIOMIaJHOe, H30upaTenbHOe,
OappepHoe. IlosTomMy B Havalme pasjaeia HEOOXOJWMO YKa3aTh, KAaKWe BHJbI 3aBOJIHCHUS
MIPUMEHSIOTCS. HA MECTOPOXKICHUH, KOTIa M HAa KaKUX IUIOIIAASX HA4yajJoCch BHEAPEHHE M KOPOTKO
omycaTh HMX pa3BHTHE. Ecim KpoMmMe 3aBOJHEHHS Ha MECTOPOXKICHHH IIPUMCHSUINCh WU
MIPUMEHSIOTCS IPYTHE CHCTEMbI BO3JCHCTBHS, OHH JOJDKHBI OBITh yka3zaHbl. HeoOXomumo Takike
yKa3aThb KakKye IPOMBIIUICHHbIE pa0OThHl ¢ MNPHMEHEHHMEM METOIOB YBEIUYEHHS HedTeOoTaauu
MPOBOJISATCS HA MECTOPOKICHHH.

Tak kak mnoka3aTead pa3pabOTKH, XapaKTEPH3YIOIHe 3aKauky (KOJMYECTBO TEKylleHd U
HaKOIUICHHOH 3aKayMBacMOM BOJBI, CPEOHECYTOYHAs 3aKadyka Ha OJHY CKBaXKHHY, TEKyIlas H
HAaKOIUICHHAs KOMIICHCAIMs 3aKaukoil otrOopa, NaBJICHUWE HArHEeTaHHWs, [aBJICHHE Ha JIMHUH
HarHeTaHus) mpeacTaBieHbl B Tadmumax /19 u J110, To B HacTosIIEM pa3elie CleayeT I10Ka3aTh X B
CpaBHCHHHU C IIPOCKTHBIMHU JAaHHBIMHM M B COIIOCTABJICHHM IIO OTACIBHBIM ILIOIIAAAM H O6’beKTaM
OKCIUTyaTalliyi, a TAaKXC II0Ka3aTh IIPHUYMHBI, B TOM YHUCJIC M OpraHHU3allMOHHBIC, BBI3BABIIMC HX
HN3MCHCHHUEC BO BPCMCHU U BJIIMAHHUC UMX H3MCHCHUA Ha pa60Ty MCCTOPOXKIACHUA B ILICIIOM, TO €CTh
MoKa3aTh U3MEHEHUE M TIepepacipeie/ieHe 3aKauKH 10 IIOMIAd MECTOPOXKICHHUS U TT0 00beKTaM,
MPUYUHBI ITHX U3MEHEHHUH U PEe3yabTaThl MX BIMSHUS Ha Pa3pabOTKy MECTOPOKICHUSI.

Ecnu Ha MecTOpOXKIeHIH TIPOBOIMIIMCH PA0OTHI TI0 YBEIIMYCHHIO JABJICHUS HarHETAHUS C IEITBI0
WHTeHCH(HUKAIMK TIpoIiecca pa3padOTKH U MOAKIIOYEHHS] HEBBIPAOATHIBAEMBIX IMPOCIIOEB, YKa3aTh
00BEMBI M PE3YJIbTAThI 3TUX PadoT. Ecy BHEAPSIOCH HIMKIMYECKOE 3aBOIHEHHE, TO 1aTh €r0 Xapak-
TEPUCTHKY U PE3YJIbTATHI.

CymMmapHas 3akayka 10 psAJiaM HarHeTaTeIbHbIX CKBAYKUH, [0 MECTOPOKICHHUIO U €r0 00bEeKTaM
omnpejenseTcss Kak CyMMa KOJIMYECTB 3aKauMBa€MOM BOJbI IO OTAEIbHBIM CKBaKUHAM.
Pacnipenenenue 3akauku Npyu BHYTPUKOHTYPHOM 3aBOJHEHUHU MEX]y COCEAHMMH IIOLIAASIMH WU
0JiokaMu pa3pabOTKU NPOU3BOAMTCA B COOTBETCTBHUM C TEeMIaMH OTOOpa >KMIKOCTH WM B
COOTBETCTBHHM CO CPEAHEN TUA-PONPOBOJHOCTHIO CMEXKHBIX IIJIOMIAIeH min O6JI0KOB pa3pabOTKH.

Pacnpenenenrie 00beMOB 3aKkayuBacMOM BOJABI B CKBWKHHAX Pa3pe3aloOlIuX pPsAIOB MEXITY
COCCIHUMH TUIOMAIIMU PEKOMEHIYETCS MPOBOJIUTH C YYETOM OTOOPOB JKUJIKOCTH M M3MCHCHHS
MJIACTOBOTO JIABIICHUS 32 aHATM3UPYEMBIN MEPUOJI HA ATUX MJIOMAAX 1o popmyre:

D Q=D Q,+p AP, V+AQ, (5.1)
rae Qs - 00beM 3aKauKy 3a aHAJU3UPYEMBbIH mepuo (MOKHO 0 roJaM WM elie ApodHee); Qs -
OTOOP JKHUIKOCTH 3a aHAJIM3UPYEMBIH IIEPHOJ C ITOJIOBHHBI IUIONIAAM, MPUMBIKAIOMEH K PAAY
HArHETaTENIbHBIX CKBAXHUH; B* - KO3 (HUIMEHT YIIPYTOEMKOCTH IUIACTa HA IIPUIIETAIOIICH IO,
APy, - I3MEHEHHUE TJIAaCTOBOTO JABJICHMS Ha MPUJICTAIOIICH IUTOIIAIN 3a aHATU3UPYEeMbIi niepuom; V
- 00beM IUIacTa B mpejenax npuieraromei miomand; AQz - moTtepu 3akauku (YTEUKH B JIpyrUe
MJIaCThl M3-3a HETEPMETUYHOCTH KOJIOHHBI, TOTEPH HA TIOBEPXHOCTH H JIP.).

Tak ke Kak u Ipu paclupCaciCcHuun ,Z[O6BI‘{I/I He(bTI/I n XHUJIKOCTH, HaI/I60J'IBIJ_IYIO CJIOXKHOCTb U
YCIOBHOCTE HPCACTABIIACT coOoi pacnpCaciI€CHUC 3aKadKyu MCXKAY ILIaCTaMH MHOI'OILIaACTOBOI'O
MCCTOPOXKACHHUA C UCIIOJIB30BAHUCM AaHHBIX PACXOJOMETPHUM. Bbonee HpOCTOfI CIoco0 3aKITIoUaeTCs
B paClpCacIICHUU 3aKa4KH IIPOINMOPIUMOHAIBLHO HAKOIIJICHHOM ,Z[O6I>I‘-Ie KHAKOCTH IIJIaCTOB.

Oco0cHHO OOJIBIIME TPYAHOCTH C ONPEIACICHUEM HCTHHHBIX BEJIWYMH IIOMAJaHHUS B IUIACTHI
3aKauYMBAaEeMOI BOJIbI B HAarHETATCNIbHBIC CKBAXKHWHBI M UX PacCHpeIeiICHUE MO OTIACIBHBIM ILIacTaM
BO3HHMKAIOT TIPH CO3JaHUM IIOCTOSHHO JEHCTBYIOIIHMX TI'€OJIOrO-TEXHOJOTHYCCKUX MOJCICH u
"MOAroHKe" UCTOPUHU Pa3pabOTKH. DTH TPYAHOCTH BO3HUKAIOT B CBSA3M C TEM, YTO MPOMEICIOBAs
nHbOpMaIUsA IO 3aKauke BOJBI BECbMa CKyJHA W HETOYHA, B OCOOCHHOCTH 3TO OTHOCHTCS K
oO0beMaM 3akaukh. BBHAY HErepMETHYHOCTH OKCIUTyaTalldOHHBIX KOJIOHH, HapylICHHH B
LIEMCHTHOM KOJIBIIC MEXKIY KOJIOHHOH M IOpOJOH M B CHIy APYTUX IPUYMH, B OOJIBIIMHCTBE
ciy4yaeB 00beM 3aKauMBacMOW BObI, 3aMEPEHHBIM Ha KYCTOBBIX HACOCHBIX CTAHIUSAX, U 00BEM
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MOCTYIAIOIIEH B IUIACT BOALI PE3KO OTAMYAIOTCSA APYr OT Apyra. W pasHuMma MeXIy STHMU
BEIMYHMHAMU IIOCTOSHHO H3MEHSIETCSA BO BPEMEHHU. 3ajadya OIpeAeieHHsS TOYHBIX 00HEMOB BOBL,
IOCTYIAIOIIE B IIIACTBI IIPH €€ 3aKauke, elle Oojiee HEOompeaeiaeHHa MNP 3aKOHTYPHOM
3aBOOHCHHH, T.K. OTCYTCTBYCT HJIN KpaﬁHe HEeAO0CTAaTOYHA I/IHd)OpMaLII/I}I 0O COCTOSAHHUHU IIJIACTOBOI'O
JIaBJICHUS B 3aKOHTYPHOM 00JIACTH W HE MMEETCS JaHHBIX O (UIBTPAIIMOHHBIX CBOHCTBAX 3TOH 00-
jJacTd (IIPOHMALIAEMOCTD, TOJIIIMHA IIJJACTOB, HAJIMYHE WM OTCYTCTBME HENPOHHUIIAEMEIX T'PaHUII).
NMeHHO B CHJIy OTMEUEHHBIX IPHYMH IIPH CO3JaHMHM ITOCTOSHHO JEHCTBYIOINIMX TI'€O0JIOTO0-
TEXHOJOTHYECKHUX MOJENIEH JUIs 3ajIe)KEH, UMEIOIIUX UCTOPUIO pa3pabOTKH, HEOOXOAUMO OCOOEHHO
BHHMMATENLHO 000CHOBLIBATL HCTHHHEIE 00BEMBI ITOCTYIIAIOMIEN B IUIACTEI 3aKaUMBAEMOM BOJLI, a HE
[IPUHUMATL OOBEMBI 3aKaukKH, HM3MepseMble Ha KYCTOBBIX HACOCHBIX CTAHLMSIX, 3a HCTHHHBIE
00bEMBI MOCTYIJICHUS BOJIBI B TIACTHI.

5.4. Xapaxmepucmuxa snepeemuueckoco coCmosiHUsL MECopONCOeHUsS

YTouHEeHHE SHEPTETUYECKON XapaKTePUCTUKH MECTOPOXKICHUS TTPOU3BOANTCS, KaK MPABHUIIO, IO
pe3ynbTaTaM ero NpoOHOM SKCIUTyaTalluH, OJJHAKO BCIEACTBHE (KaK 3TO 4acTo OBIBACT) HEJOCTATOY-
HOTO CpOKa TaKOW DKCIIyaTallMk YTOYHEHUE DHEPIeTHUCCKON XapaKTEPUCTHKH MPOBOAUTCS M MIPH
aHaju3e pa3paboTKu MecTopoxkaeHus. [Ipu ananu3se pa3paObOTKH IS BEITIOJIHEHUS 3TOM pabOThI HC-
CJeOBaTeNId PacIojiarafoT OOJBITUM KOJIMYECTBOM 3aMEPOB JIABJIICHHWM, JUHAMUKOW JaBJICHUH,
HOBBIMH JaHHBIMU O B3aMMO/ICHCTBHH 30HBI 0TOOPA ¢ Ta30BO IIIANKOM, 3aKOHTYPHOM 001acThIO U C
30HOH Haro€TaHusA, AOIOJHUTCIIBHBIMHA MaTC€pruaiaMu O B33HMOI[€I>1CTBPIH OTACIIBHBIX HJ'IOHIaIlCI\/’I n
TUTACTOB | T.J., TOJYYSHHBIX B MPOLIECCE pa3pabOTKN MECTOPOKICHUSI.

B nonstue BHGPFCTH‘{eCKOﬁ XapaKTCPUCTUKKU BXOIHUT PCKHUM 3aJICKH, 3allaCbl U pacxod €€
OHEPreTUYCCKUX CUJI, JMHAMHKaA U TCKYIIEC COCTOAHUEC IUIACTOBBIX U 3a00HHBIX I[ElBJ'IGHI/IfI.

Pexxum He(TSHON 3anexu, Kak MpaBUIIO, YCTAHABIMBAETCS MPHU MPOCKTUPOBAHUU Pa3pabOTKU H
onpeneNnseTcss MPUPOAHBIMMU  YCJIOBUSAMM  3ajeraHuss HedTu, (uU3NYECKUMHU CBOiicTBaMU
KOJUIEKTOPOB HEe(TH, Ta3a M IUIACTOBOW BOBI, CTPOCHHEM IUIacTa B 3aKOHTypHOUW oOmactu. Ha
9KCIUTyaTUPYEMbIX MECTOPOKACHUAX PEKUM 3aBUCUT TaKkKe OT CO3JaHHBIX B pe3ysbTare
BHE/IPEHHUS IIPOEKTA yCIOBUI BEIpaOOTKU HeDTH.

ITpu pa3paboTke 3anexell HeYTH Pa3IMUAIOT CICTYIOUINE PEKUMbI: BOJOHAIIOPHBIN, yNpyro-
BOJIOHAIIOPHBIM, CMEIIaHHbI, TPAaBUTALMOHHBII.

[IposiBiieHne pexuMa CKa3bIBAaeTCs BO B3aUMOCBS3U MEXIy OTOOpOM He(TH M ILIACTOBBIM
JABJICHWEM, B M3MEHEHUHW BEIUYHMHBI Ta30BOr0 (akTopa, B XapakTepe OOBOIHEHUS MPOAYKIUU U
T.J.

Kak wm3BecTHO, OOJBIIMHCTBO HEQPTSHBIX W TAa30HEPTIHBIX 3aJEKe pa3padaThIBAIOTCS TMPHU
pekruMe BBITECHEHHS He(TH BOJOW, CO3JaBAa€MOM IIyTEM pa3UYHBIX BHUJIOB HArHETAHHS
(3aKOHTYpHOE, BHYTPUKOHTYPHOE, IUIOIIAJHOE, HM30MpaTelbHOEe, OYaroBoe W MX KOMOWHAIIWM).
lazonedTsiHpie 3amexu pazpabaThIBAIOTCS OOBIYHO TaKXKe INPU 3aKayke BOJABI, TJAE KpoMe
3aKOHTYPHOTO WM KaKOH-THMOO pPa3sHOBHIHOCTH BHYTPUKOHTYPHOTO HAarHETAaHHs CO3JAETCs eIIe
OaprepHOE 3aBOJTHEHUE, & MHOT/IA HAPSAY C 3aKaYKOW BOJBI MCIIOJIB3YETCSl PEXKHUM Ta30BOU IIATIKU
(TIp HAKJIOHHOM IIJIaCTe M Ha MEPBBIX CTaUAX pa3pabOTKH).

B cBs3u ¢ 3TUM OnHOW W3 3a/1a4 aHaNM3a Pa3padOTKU SIBISETCS IMOIATBEPKICHHE 3aJaHHOTO
NPOEKTHBIM JOKYMEHTOM PEXUMa pabOThl MECTOPOXKACHHS, I YEro paccCMaTpUBAETCs AMHAMUKA
CPEIHEro IUIACTOBOIO JABJICHUS B 30HE OTOOPA M COCTOSHME TEKYLIEro IIACTOBOIO M 3a00HHOro
JIaBJIeHUI M ra3oBoro (hakTopa Mo IUIoLIa Iy IUlacTa Ha JaTy aHanu3a. Eciau oOHapykuBaeTcs, 4yTo
3HaYEHHE CPEIHEro IJIACTOBOrO JAaBJICHUS B 30HE 0TOOpA HUKE JAaBJICHUs HACHIIIEHMS, a 3a00iiHOe
JlaBJieHHE B JOOBIBAIOIINX CKBa)KMHAX CHU3WIJIOCH IO OTHOLICHUIO K JaBJICHUIO HACHILICHUS Oojee
geM Ha 25% TpHW 3HAYUTEIHHOM MOBBINIEHUH Ta30BOTO (aKTOpa, TO BOJOHAMOPHBIA PEXHM Ha
MECTOPO’KICHUU OTCYTCTBYET M pa3pabOTKa €ro BEAETCs Ha peXUMe pacTBOpeHHoro rasza. Ciemnyer
OTMETHTb, YTO Ha COBPEMEHHOM YPOBHE Pa3BHTHS HE(TEIPOMBICIOBOTO Jefla TAaKOE MOJOXKEHUE
HaOJII01aeTCs CKITIOUUTETBHO PEIKO.

ITpu 3amepkke BHEApPEHUS MeEToJa TMONACP)KAHUS AABJICHUS, a TaKkKe JUId MOATBEPIKACHUS
CYIIECTBOBAHHUS YIIPYTrO-BOJAOHAIOPHOTO PEXKUMa ONpEAessieTCs 3amac yNpyroil SHEpruM WIH
00beM He(TH, 100BIBAEMON U3 3aJIEXKH 33 CUET YIPYTol SHEPTUH KHUJIKOCTH U IJIacTa

AV,=B"V,AP (5.2)
rie AV - 3amac ynpyroi sHepTuu 3aiexu; B* - KoaphUIMEHT yIpyroeMKOCTH TuTacTa
B =mg, +B, (5.3)

M - MOPHUCTOCTD, Py~ KOIPOUIUEHT CHKUMAEMOCTH KHUAKOCTH (HepTH);, B. - KodDPuIpmeHT
CXKHMaeMOCTH cpebl (mopoasl); Vo - 00beM 1miacta; AP- cHmkenue naBieHus, AP = Pyq - Pry (Prag
- HauaJpbHOE CpeJIHEE TUIaCTOBOE AaBlieHue; Py, = Py, - TaBieHne HackimeHus HeTu razom).
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CormocTaBnsiss TEKyIyI0 HAaKOIUICHHYIO M00BIYy HE(TH W BOABI ¢ AV3, MOXHO yOeauThcs B
HaJU4YMHA elle B 3aJeKH YOPYrod DHHEPrdd WM B HEOOXOAMMOCTH BHEJIPEHUS METOJIOB
MO IJICPKaHUS JTaBJICHHUS.

Jlns BBISABIIEHWS PEKUMOB He(PTSHOW 3ajekd IOMHMO JaHHBIX O TapaMerpax IulacTa,
COOTHOIIICHWH JIaBJICHUS HACBHIIIEHUS W IUIACTOBOTO JIaBJICHUS, HEOOXOIMMO YCTaHOBHTH
THIPOJMHAMHUYCCKYIO CBSI3b JaHHOW 3aJIeKU C 3aKOHTYpHOH oOsacthio. CBs3b 3Ta MOXKET
MIPOSIBIISITHCS PA3IIUIHBIM 00pa3oM.

B mpakTuke pa3paboOTKM HEPTSIHBIX MECTOPOKICHHNA BO3MOXKHBI CIydaW B3aUMOJCHCTBUS
COCEIHMX MECTOPOXKACHHM, BXO/ISIINX B €IUHYIO BOJOHAIIOPHYIO CUCTEMY.

BiusgHre cOCeAHMX MECTOPOXKICHHM HEOOXOAMMO YYUTHIBATh IMPH AaHANIHM3¢ IUIACTOBBIX
JaBICHUH W B THAPOAWHAMHYCCKHX pacueTax IIpH NPOCKTUPOBAHMH IPH YCIOBHH, YTO OTH
MECTOPOXKACHUS KPYIMHBIC IO pa3MepaM O0ObIYM M 3aKauyKH, €CIIH OHH SKCILIyaTHPYIOTCS
JUTMTEIIBHOE BpEeMS U €CJIM Ha HHMX 3aKauyka BOABI HaYaTa ¢ OTCTABAHHEM I10 OTHOIICHHIO K OTOOPY
W CUCTEMATHYECKU BEICTCS B MEHBIINX 00BbeMaxX, 4yeM 0TOOp KUAKOCTH. [Ipn HEoOXOAUMOCTH
3TOT BHUJ MCCJICIOBAHUS JIydIlle MPOBOJUTh MPH COCTABICHUH MPOSKTHOrO JokyMeHTa. Ecimu aTo
HE CJIeJaHOo, TO OICHKY BIMSHHUS PabOThl COCEIHUX MECTOPOXACHHM Ha paccMaTpHUBacMbIC
CJIeNlyeT CAeNaTh MPHU aHau3e Pa3padOTKH.

Biusaue pa3paboTKy COCETHUX MECTOPOXKIECHHUH YCTAHABIMBAETCS 10 M3MEHEHMIO IIJIACTOBOTO
JABJIECHUS U CMEIIECHUIO BOJOHE(MTIHOIO KOHTAKTa, 4 HHOTJa OTMEUYAETCS M IEPEMEILCHHE 3aTIEKH
HedTH. Jlerye yCcTaHOBUTH 3TO JI0 Havaia pa3paboTKH paccMaTpUBAEMOT0 MECTOPOXKICHHSI IT0 aHO-
MaJIbHO HM3KOMY II0 CPaBHEHHIO C COCEIHHMH 3alieKaMy HavyallbHOMY IIJIACTOBOMY AaBJicHHIO. B
mpolecce padOThl BIUSHHUE COCCAHHX 3alIeKeld yCTaHABIMBAETCS PACUYCTHBIM IYTEM METOIOM
KOMITBIOTEPHOTO MOJICIMPOBAHUSI.

['mapoauHaMHuyecKas CBsI3b JAHHOH 3aJICKU C 3aKOHTYPHOU 00JIACTHIO MPOSIBIISICTCS TAKXKE TTPH
paboTe 3aKOHTYPHBIX W MPUKOHTYPHBIX HarHETATCIIbHBIX CKBAKMH B BUJC YTEYCK 3aKauyMBacMOU
BOJIbI B 3aKOHTYPHYIO 00JIacTb.

Ecnu mpu BHYTPUKOHTYPHOM 3aBOJIHEHUH BCS 3aKauMBaeMasi BOJa UAET BHYTPb 3aJI€XKH, TO B
3aKOHTYPHBIX CKB)XKMHAX YacTh 3aKa4KH yXOIUT 3a KOHTYpP HE(TEHOCHOCTH, OCOOCHHO B MEPBBIC
roibl pa3paboTKu MecTopokaeHus. OLeHUTh 00beM yTedeK 3a KOHTYP HE(PTEHOCHOCTH HYXKHO
TakkKe TpPHU YCTAHOBJICHWM MABJICHWS HA JIMHAM HArHETAHUS BBINIE HAYaIbHOTO IUIACTOBOTO
JABJICHUA W 3HAYMUTEIHHOM TPEBBIIICHNN HAKOIJICHHOM 3aKayKy HaJl HAKOIUICHHBIM C Hadaja
pa3paboTKU OTOOPOM KUIKOCTH.

Ornpepenenne 00bLEMOB YTEUEK MPOU3BOIUTCS MyTEM KOMIBIOTEPHOTO MOACIUPOBAHUS WU TIO
dbopMysiaM yrpyroro pexxuma (MeToJ MOCeI0BATSIbHOM CMEHBI CTAIIHOHAPHBIX COCTOSHHI) TIPU
YCJIOBHHM TPEJICTABICHUS 3aJIeKHU B BUJIE YKPYITHEHHON CKBaKUHBI:

2nkh .

QM= (PuP)Q (@ (5.4)
wZ

rae Q(t) - yreuku 3akaunMBaeMoii BOJIbI B 3aKOHTYPHYIO 0051acTh; K - cpeHsisi IPOHUIIAEMOCTh

AP(baKT

macra; h - TonuHa riacra; [, - BAI3KOCTh BOAbL, Z= - IOTIPABOYHBIN K03 PuInent,
pacd

OTIpeIeIIIETCS B TIEPUOJT IPOOHO# dKCIuTyaTanuu; Py, - naBneHne Ha TMHAW HarHeTaHwus; Py, -
HavyaJbHOE TUIACTOBOE JaBieHUe; Q*(T) - Oe3pa3zMepHas 3akadyka Ha MOMEHT BpeMeHH t,

onpezensercs no Tadauie 1; T — 6e3pa3mepHoe Bpems, ‘C=%; Ry - paanyc ykpynHeHHOM
H
CKBaXXMHBI; ) - KOOQQHUINEHT MbE30IPOBOTHOCTH.

BBox B pa3pabOTKy HOBBIX CKBaXKHMH JacT OOraryro MH(MOPMAaIHI0 O HAYaIbHOM ILIACTOBOM
nmaBieHnd. [lodToMy mpu TpOBENCHWM aHamW3a pPa3padOTKH Ha TEpPBBIX CTAAUAX JKA3HH
MECTOPOKIACHHS WM TPU BBOJIE B pa3pabOTKy HOBBIX, paHee He pa3pabaThIBa€MbIX TUIOMIAICH WIIH
TUTACTOB HEOOXOIMMO YTOYHEHHE HAYAIBHOTO IIACTOBOTO JIABJICHHS IO 3aJISKU M €€ Y9acTKaM U
wractaM. CpenHee HadanbHOE (WJIM TEKyIlee) TUIACTOBOE JaBIICHUE OMPEACISIOT 10 KapTam
n300ap Kak CpeHEB3BEIIEHHOE MO MUIoHaau o Gopmyie

_(R+R)R+(R+PR)F +..+(R +R.)F,
e 2(F+F,+..+F)

(5.5)
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Tadoauna 1. 3nauenus Oe3pa3MepHOro paanyca BOPOHKH Jenpeccud u Oe3pasmepHoro jaeOura
CXKUMAEeMON KHUJAKOCTH B PA3JIUYHBIE MOMEHTBHI 0€3pa3MEpHOTO BPEMEHU TMPH TOCTOSHHOM
MPOTHUBO/IABIIEHNN HA CKBAXKHHE

R.* Q* T R¢* Q* T
1.15 7.1582 0.01103 40 0.27108 671.97
1.25 4.4822 0.03043 50 0.25562 1062.9
1.35 3.3322 0.059105 60 0.24424 1554.4
1.45 2.6917 0.047345 70 0.23538 2116.6
1.55 2.2821 0.14456 80 0.22821 2779.7
1.65 1.9984 0.20082 90 0.22223 3534.1
1.75 1.7870 0.26605 100 0.21714 4380.3
1.85 1.6255 0.34019 200 0.18873 17894
1.95 1.4975 0.42317 300 0.17532 40635
2.0 1.4428 0.46797 400 0.16690 72651
25 1.0913 1.0360 500 0.16091 113970
3.0 0.91025 1.8209 1000 0.14476 460820
35 0.79828 2.8214 2000 0.13157 1.8588 x10°
4.0 0.72134 4.0375 5000 0.11741 11.721 x10°
45 0.66489 5.4684 7000 0.11295 23.032 x10°
5.0 0.62135 7.1155 10000  0.10857 47.125 x10°
5.5 0.58661 8.9927 12000  0.10760 67.937 x 10°
6.0 0.55809 11.056 15000  0.10400 106.3 x 10°
7.0 0.51496 15.861 30000  0.09700 427.0 x 10°
8.0 0.48091 21.533 60000  0.090851 1714.3 x 10°
9.0 0.45512 28.075 80000  0.088581 3051.6 x 10°
10.0 0.43429 35.489 100000  0.086858 4772.8 x 10°
rue R:= E - 0e3pa3MepHbIi paguyCc BOPOHKH JIECTIPECCUU; Q*ZmQ- 0e3pa3MepHbIii
neOuT CKUMAaEMON KUKOCTH; r=2—k2t - 6e3pa3MepHoe BpeMms.
mpPu, R;

rae Pi. Py, ..., P, - Bemuunna naBnenus Ha u3obapax; Fy F,..., F, - mmomaam Mexxmy cMeKHBIMH H30-
OGapamu.

Kak cka3aHO BbIIlIE, DHEPrETHUYECKOE COCTOSHHE 3aJICKU MPEACTABIACTCS JTUHAMUKOW U
TEeKyIIMMH 3HAYCHUSMHU JaBleHWd. Tak, B JUHAMHKE C Hadaja pa3pabOTKH HaeTrcs cpeaHee
TUTACTOBOE JaBJIEHWE B 30HE OTOOpa (OHO TaKXkKe IMOKa3bIBaeTcs Ha rpaduke pa3paboTku). 3a
MOCJICAHUC TIATH JICT HNPEACTABIIACTCA JUHAMHKA CPCIHUX IIACTOBBIX I[aBJ'IeHI/Iﬁ 110 O6’BeKTy B
IeJIOM, B 30HE OTOOpa, B ra30BOH IIAmKe, B 30HE M HA JIMHUU HAarHETaHUs, a TaKKe JWHAMHKA
3a00MHOTO JaBJICHHUS TO psiiaM JOOBIBAIOMIMX CKB)XUH W IO psAaM HAarHETAaTEIbHBIX CKBAXKUH;
JTABJICHUSI Ha YCTbE HAarHETAaTENbHBIX CKBAXHH (II0 psiiaM), pabodero nepenaja AaBieHUs (IaBIeHNE
Ha JIMHAY HarHeTaHWs MHUHYC 3a00WHOE JaBlieHHWE B JOOBIBAIONIMX CKBaKWHAX); KOd()(HUIIMEHTHI
MPOAYKTUBHOCTH IO He(PTH U TI0 )KUIKOCTH U KOAPPHUITUSHTH IPUEMHUCTOCTH.

B Tekcte oTdera mpUBOASATCS 3HAYCHUSI HAYAJIBHBIX M TEKYIIUX yJISIBbHBIX KOXQPHUIUEHTOB MPO-
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JYKTUBHOCTH, 3HAYCHUS CPEIHEH TUAPOIPOBOJHOCTH U MHE30MPOBOIHOCTH (€CIHM OHH YTOUHSIOTCS
IIPH aHalu3€e pa3paboTKH), 3HaYeHUA KOd(h(UIMEHTa THAPONPOBOAHOCTA HAa Pa3IUYHBIX Y4aCTKax
pa3paboOTKHU.

Jns  ysacHEHHMS COCTOSHUS pa3pabOTKHW TEKyIIMe 3HA4YeHWs JaBICHUH MW JICNPECCHM
COIOCTABJISIFOTCSI C COOTBETCTBYIOIIMMH HavyallbHBIMU TABJICHUAMU U C JIABJICHUSIMU Ha XapaKTEePHbIE
JUTSI TIpoLiecca pa3pabOTKHU AAThI, & TAKXKE C PACUYETHBIMU B IIPOCKTHOM JOKYMEHTE.

Harnsganyro KapTHHY pachnpeielieHMs IUIaCTOBOrO NaBIICHHMS IO 3ajCKH AaeT KapTa wu3odap.
Kpome Toro, kapra m3o0ap HCHOJIB3YeTCS IS ONPEACICHHS CPEIHErO INIACTOBOrO JABICHUS U
TUAPOIPOBOAHOCTH Iiacta. Ilepen mocTpoeHMeM KapThl H300ap (haKTHYECKHE AaHHBIC 3aMEpPOB
JUHAMHAYECKOr0 IJIACTOBOrO JABJCHUS IICPECUNUTHIBAIOT B MPHUBEICHHBIC IIACTOBBIC IABJCHUS, TO
€CTh YYHTHIBAIOTCS YTJIbI HAKJIOHA ITacTa U oTMeTKa ypoBHs BHK.

KapTbl n300ap cocTaBistoTCS CHCTEMATHYECKH, OOBIYHO TIOKBApTAIbHO. [ aHanmm3a pa3paboTKu
Jamie BCEro OBIBACT JOCTATOYHO JTHX KapT, OJHAKO IPH HEKOTOPBIX OOCTOSTENbCTBAX, IS
MOSICHEHUSI TE€X WJIM WHBIX TIPOIECCOB, MPOUCXOMIANINX Ha MECTOPOXKIACHHUU, MPUXOIUTCS CTPOUTH
KapThl H300ap Ha JApyrue Maarbl, JUKTYEMbIC aHaIu30M pa3paboTKW. [[ns MHOTOIIACTOBBIX
MECTOPOXACHUH KeNaTelIbHO MOCTPOSHHE KapT M300ap MO Ka)XAOMYy ASKCILTyaTUPYEMOMY IUIACTY
MIPU HAJTMYUH IOCTATOYHOTO KOJMYECTBA 3aMEPOB.

DHepreTudeckas XapakTepHCTHKa MHOTOIUTACTOBOTO MECTOPOKICHHS JTOJKHA UMETh CBEICHHS O
TUAPOAUHAMUYECKON CBS3U OTAEIbHBIX IUIACTOB MEXAy coOoi. [lpM Hamuuuu MECT CAUSHUS
IJIJACTOB-KOJJICKTOPOB B TaK HAa3bIBa€MBIX 'JMHTOIOTHMYECKMX OKHaX" M Pa3IUYHBIX MABICHUAX IIO
IJIacTaM, B y4acTKaX MX CIUSHUSA BO3MOJKHBI IIEPETOKH JKUAKOCTH. OCOOCHHO HEXKeIaTelIeH MePEeTOK
BOAbl B HE(PTAHYIO YaCTh APYrOro ILiacTa. Y CTAHOBHUTH HAJWYHME MEPETOKOB MOXKHO IIO Pa3HOCTHU
pabouux genpeccuil mo miactaM, papeHcTBe oTMeToK BHK pasHbix minacToB, 1o MOSBICHHIO BOALI B
HCd)TSIHOf/i YaCcTu OAHOIro M3 IUIACTOB, IIO OJMHAKOBOMY XHUMHYCCKOMY COCTaBYy IINIACTOBBEIX BOJ.
MecTa clHsSHHS IJIACTOB YKA3BIBAIOTCA Ha KapTax pacnpocTpaHeHHs IiacToB. IIpu mepeTroke BOObI
M3 OJHOrO0 IulacTa B HE(MTAHYIO 4YacTh JAPYyroro IUIacTa, JIOKAJIbHBIE YYacTKH OOBOJHEHUS
O4YCpUMBAOTCA TCKYIIUM KOHTYPOM He(bTeHOCHOCTI/I Ha KapTC 3aBOJHCHUA.

[Tpodune naBneHus MO KaXKAOMY U3 IUIACTOB, HOCTPOECHHBIN 110 CKBAXKMHAM, IPOXO/SAIIUM dYepe3
MECTO NIEPETOKA, MIUTFOCTPUPYET HATMYUE TUAPOJANHAMUYECKON CBA3H MEXY ILUIACTaMH.

PaccmaTtpuBaeMblii pazzmen oTueTa MO aHAIM3Y pPa3pabOTKU MOJDKEH CONEP)KaTh CBEIEHUS O
Temmeparype miacta. OCOOEHHO 3TO BaXKHO /ISl TAKUX MECTOPOXKACHUH, T/Ie TeMIleparypa IJiacTta
OnM3Ka K TeMIeparype HachleHus: Hetr mapaduHoM. B 3TOM cilydae npu 3aKadyke XOJ0HOW BOIBI
MPOUCXOMT TOBBIMICHUE BA3KOCTH HE()TH W BO3PACTAIOT TUAPABIUYCCKHE CONPOTHBIICHUS TPH
JBWKCHUH HE(THU 110 IUIACTY M CTBOJY CKBa)KHUHBI. Pe3y/IbTaThl KOHTPOJIBHBIX 3aMEPOB TEMIICPATYPBI
MPUBOJISITCS B TEKCTE B COMOCTABIICHUH C HAYAIBHBIMU JJAHHBIMH O TEMIIEPATYPHOM PEXKUME 3aTICHKH.

5.5. Junamuxa 06600Henus 3anedxcu

B ycrnoBusix BOJOHAMOPHOTO pekMMa pa3pabOTKM HEPTSHBIX MECTOPOXKICHUN OOBOJHEHHE
JIOOBIBAIOIIMX CKBaYXUH W MPOJYKTUBHBIX IIIACTOB - E©CTECTBEHHOE W HEM30EKHOE CIICICTBHUEC
MPOIIeCCOB pa3paboTku. XapakTep 00BOJHEHUS HE(PTIHBIX IJIACTOB Pa3IU4YCH M 3aBUCUT OT CBONCTB
MPOJIYKTUBHBIX IUTACTOB, HE(TH W BOJBI, OT YCIOBHW 3ajleraHds HE(PTH B IIIACTE, PEKHUMOB
SKCIUTyaTalldd CKBWXKHMH M JPyruX nOpuurH. OJHUM U3 TJIaBHBIX (PAKTOPOB, OMPEACISIONINX
0OBOJIHCHHUE, SBIISCTCS HEOJHOPOIHOCTH IUIACTOB IO TOJIINHMHE (BBI3BIBACT MOCIIONHOE OOBOJIHCHHE)
W TI0 TIPOCTHUPAHUIO, UX JIMH30BHUIHOCTH, BBI3BIBAIOIINE HEPABHOMEPHOE OOBOJHECHHUE IO IUIOIIAIH
3anexu. HepaBHOMepHOCTh OOBOJIHEHWS YCHUIMBAETCS TPU BBICOKOM COOTHOIICHHMH BS3KOCTEH
Hehtr ¥ Bojawl. J[pyruM BaKHBIM (DaKTOpOM, BIHSIONIMM Ha OOBOJHEHHE, SBISCTCS HAKIOHHOE,
OTHOCHUTENBHO KPOBIIH U MOJONIIBEI, HaYanbHOe nonoxenne BHK.

M3yuenne xapakTtepa OOBOJHCHHMS 3aJie)KM HAYMHAETCS C aHANIM3a IOKa3aTeNIeH, MOSCHSIONUX
cTereHb OOBOJHEHMS 3aleKH W TMPOAYKIUHM KaXKAOW U3 JTOOBIBAIOIIMX CKBaXWH, TO €CTh
XapakTepU3yeTcsl CyMMapHOEe C Havajla pa3pabOTKM M TEKyllee KOJUYECTBO JOOBITOW BOJABI H
KUIKOCTH; TMPOIEHTHOE COJIEp)KaHWE BOIBI B IPOIYKIIMH MECTOPOXICHUS B IEJIOM, a TaKXe I10
OTJCIBbHBIM TUTONIaAsIM (ydacTKaM pPa3paboTKH) W 1O OTIACABHBIM IIIAcTaM; KOJHUYECTBO
OOBOJIHCHHBIX CKBaXXHH, UX PACIpeACIICHUE M0 CTEIEHN OOBOJHEHUS M MPOICHTHOE OTHOIIEHUE KO
BceMy (DOHIY; KOIMYECTBO OOBOJAHCHHBIX W OTKIIIOUEHHBIX HM3-3a IMOJTHOTO0 OOBOJHCHHUS CKBAXKHMH B
psagax v T.J.

OTH TOKa3aTenu TMPHUBOJATCS B TEKCTE OTYETa IO aHAIW3y pa3padOTKH BO B3aMMOCBS3H C
oTOOpamMu M 3aKaukKoW W APYTMMH MOKa3aTeasMu paboThl MecTopoxacHus. KpoMe Toro, nuHamuka
00BOJIHEHUS (TIPOIIEHT BOJBI B TPOJIYKIIMU) MO MECTOPOXKJICHUIO U €T0 OTACIBHBIM OOBEKTaM
MPUBOANTCS Ha rpadrkax pa3padboTku u B Tabauile /19 1o rojgam 3a mocjieaHue maTh JeT pa3paboTKu
1 Ha aary aHanu3a. B tabmuie /{11 mokaspiBaeTcs [uHaMUKa 0OBOJHEHHOTO (POH/IA CKBAXHUH.

HpI/ILII/IHI:I O6BOI[HCHI/I${ CKBA>XMH NPUBOIATCA KaK B TCKCTC, TaK U B Ta6J'II/ILIe I[l 1 Ha OpumMepe au-
HaMHKHN O6BOI[HCHHOFO (I)OH,I[& CKBakuH. B kauecTBe IpHUYrH 06BOILH€HI/IH CKBa’>XWH YKa3bIBACTCsA

18



PJ1 153-39.0-110-01

00BOIHEHHE 3a CUET IPOABIKEHHUSI HArHETAeMOM BOABI (HMIIM KOHTYPHBIX BOJ), TO €CTh, B OCHOBHOM,
IIOCIIONHOE 00BOAHEHHE, 00BoAHEeHHE 3a cueT moabema BHK (croma MOKHO OTHeCTH OOBOJHEHUE
IIOJOIIBEHHLIMI BOJAMHM M TOJTATHBAHHE KOHYCOB), a TakKe OOBOJHEHHE IO TEXHHYECKHUM
npuunHaM. Ecau 00beM BOABI, HOOBIBAEMON M3 CKBAKMH C HEHCIIPABHBIMHU JKCILIYATAIIMOHHBIMU
KOJIOHHAMH (T€XHUYECKHE MIPUYMHBI) BEIUK, TO U3 JANbHEHMIIEro aHaaInu3a TAKOE YKCI0 CKBAKUH U
00BeM TOOBITOM BOABI U3 HUX JOJDKHBI OBITH HCKIIFOUEHEI.

Tekyias 00BOJHEHHOCTh IPOAYKIIUN CKBAXKHH M300paKaeTcs Ha KapTe TEKYIUX OTOOPOB (TEKy-
IIET0 COCTOSHUS pa3pabdOTKH), a HAKOIUICHHAS ¢ Havajla pa3pabOTKH q00bIlYa BOJBI HA ATy aHaan3a
-Ha KapTe CyMMapHbIX o0TOOpoB (kapre paspaborku). Ha nmary amanmmsa mnpeacTaBiisieTCs
pacmpeneneHie GoHaa 0OOBOJHEHHBIX CKBAXKMH B 3aBUCHMOCTH OT IPOLIEHTA BOJBI B MX HPOAYKIIHH,
a TaKKe XapaKTepUCTHKa uX paboTel. Kpome TOro, npuUBOIUTCS XapaKTEpHCTHKA PabOTHI
OOBOJHCHHBIX CKBAXKHH.

N3BecTHO, 4TO OOBOJHECHHME 3alie’KH BO3PACTAET B 3aBUCUMOCTH OT BPEMEHHU pa3pabOTKu W
oToOpaHHBIX 3amacoB HeTH. ['padmk "3aBUCHMOCTh 4YHMClIa PaOOTAIOIIUX CKBAXKHH, CPETHETO
Jnebuta M OOBOAHEHHS TPOJYKIIMU OT TeKylleH HedTeoTAadu" TO3BONSET HE TOJBKO HATJISITHO
BHJICTh M3MEHEHHUE ITHX IOKa3aTeJIeH IO 3ajie’KH, HO CPaBHUBATH XapakTep OOBOAHCHHS JTaHHON
3anexxu ¢ ApyruMmu. Ha rpaduke Bce mokasaTenu u3o0paxaroTcs Ha KoHell roga. OOBoIHEHHE
MPOAYKIUK (CPeOHEr0I0BOC) OMPEACIACTCS B IIPOICHTAX OT MOOBIYM KUIAKOCTH B INIACTOBBIX
YCIOBHSX, N€OUT CKBaKMHBI 10 HEe(THU - CPEeOHUIN YIUIOTHEHHBIH (T/CyT), HepreoTmaua Oepercs B
MPOIEHTAX OT HAYaJbHBIX ICOJIOTUICCKUX 3aMlacoB He(TH.

HarnsgaHoe mpeacTaBicHUE O PacHpOCTpaHEHUU OOBOAHEHHS IO ILIOMIAAM DKCILIyaTAlMOHHOTO
00BbeKTa JaeT KapTa 3aBOJHEHWS WIH KapTa BIWAHHA 3akaukk (cM. pasgen 6.3). Jua
MHOTOILUTACTOBOIO MECTOPOXKICHHUS KapTa BIMSHUS 3aBOJHCHHS CTPOHMTCS IO KaXKIOMy Iniacty. B
OCHOBE €€ CXeMa PacCIIOIOKEHUsT CKBXKHH, PabOTAIOIMINX HA ATOT IJIACT, U KapTa paclpOoCTPaHCHUS
KOJUIEKTOPOB, YIACTKH CIHSHUS C BBIIIC- U HIDKEIIEKAIMM IUIacTaMH, HadajdbHbIe B Tekyirue BHK
u ['HK. JlomomHUTEILHO HAHOCATCA OCTaTo4YHas HedTeHachllleHHas TOJIIIMHA IulacTa (B
3HaAMEHATEJIe T10JI HOMEPOM CKBaXXHHBI), JIMHUA PABHBIX MPOICHTOB BOJBLI B MPOAYKIIMH CKBaXKHH,
MPUYHHBI OOBOJAHEHUS (3aKpaIllMBacTCs KPYKOK CKBaXKMHBI TEM IIBETOM, KaKOW BOJIOH OOBOJHECHA
CKBaknHa (TOTyOOH - 3aKkaunBaeMasi BOJia, 3eJICHOH - TUTacTOBasl, PO30BOH - TEXHUYECKA)), TPAHHUIIBI
MecT neperoka. Ha xapre Ha OCHOBE aHalM3a MPOMBICIOBEIX JAHHBIX (O 3aKauke BOJBI, JOObIUE
BOJIbI, OOBOJHCHHHM, 3aMepaXx JaBJICHHH, TUAPOIPOCITYIINBAHUH, JICONTOMETPHH, PACXOJIOMETPHH U
T.J.) YKa3bIBAIOTCS 30HBI PA3JIMYHON CBSA3M C HArHETATCIbHBIMH CKBXXWHAMH: aKTHUBHOTO
BO3JICCTBUS HarHETaHMs, C1a00W CBSI3M C HAarHETATCIbHBIMA CKBOXXWHAMH M OTCYTCTBHSI CBS3H (CM.
paszzgen 6.3). HecMoTps Ha yCIOBHOCTH TaKOM KapThl, OHA II0KA3bIBAET HEOOXOIUMOCTh IIPOBEICHHS
paboT 1Mo aKTUBU3AIIMY 3aBOTHEHHUS HA HEOXBAYEHHBIX 3aKaYKOM 30HAX IJIacTa.

Oco0eHHOCTRIO Pa3pabOTKH MHOTIOILIACTOBOTO OOBEKTA MOIKET OBbITh MOSABICHUE B HEPTCHOCHOM
YaCTH OJHOI'0 M3 IUIACTOB JOKAJIHHOIO y4acTKa OOBOAHEHMS BCIACACTBUE THAPOIHMHAMHYECKOHN CBSI3H
IJIACTOB B YYaCTKaX MX CIHSHHS. YOCOMBIINCH B HATUYUHU MEPETOKA, HCOOXOIUMO YCTAHOBUTH €0
pa3mepsl. [IpuOIMmKeHHO KONMMYECTBO IEpPETEeKINe BOABI MOKHO YCTAaHOBHTH II0 Oairancy orbopa
JKUJIKOCTH M 3aKa4KH BOJIBI TIO KOKIOMY IJIACTYy MHOTOIIIACTOBOTO MECTOPOXKICHHUS.

B pexoMeHmanuax 1mo yaydileHUI0 COCTOSHHS pa3pad0TKH MHOTI'OILUIACTOBBIX MECTOPOXKICHHUH, B
KOTOPBIX OOHApy>KeH MEePETOK BOABI B HE(Th, MOJLDKHBEI OBITH pa3pabOTaHbl MEPOIPHUATHSA IO HX
JINKBUJIAIIHH.

HccnenoBanue 00BOAHEHMS JOJDKHO BKIIIOUYATH B ceOs M3ydeHUe xapakrepa nepeMemienus BHK
JUTSL TIOCJIEYIONIETO PEIIeHHs BONPOCOB O BhIpaboTKe 3amacoB HedTu. Kak ykasbIiBaaoch BhIIIE, Xa-
paxtep nepemerienust BHK 3aBucut ot MEHOTHX (hakTOpOB.

ITpu uzydyenun 3Toro Bompoca nepemeniearne BHK 101kHO OBITE CBA3aHO ¢ MPOHUIIAEMOCTHIO T10
ITOMIAIN M TTOCTOMHONM MPOHHUIIAEMOCTRIO, ¢ HATWYHEM HaKJIoHA B HauaiabHOM monoxkeHnn BHK, c
paboTOl HAarHETaTENBHBIX CKBaXHMH. B HTOre HOKHA OBITH MOSCHEHA CIIOKHAS T'eOMETpUYecKas
dopma BHK u ckopoctd ero mpoJBIKEHHS W IMOABEMa Ha OTACIBHBIX ydYacTKaX M ydacTKax
OOBOJIHCHHUS OT/ACIIBHBIX CKBaYKUH.

Hanbonee sdpdexrnBHO 0 mnepememennn BHK MoxHO cynuTh Ha OCHOBE pe3ylbTaTOB
reo(pU3NIECKUX METOJOB UCCIICIOBAHMS (2JIEKTPOKAPOTAXK [0 HOBBIM CKBaXKMHAM, IPOOYPEHHBIM Ha
3QJICKb WM HIDKENIEXAIMe TOPHU30HTHI; PAJAMOAKTHBHBIM KapoTaX IO CKBOXKHHAM, HE
nephOpUPOBAHHLIM TIPOTHUB HKCCIEAYEMOT0 WHTEpBaa), a TakkKe IO KOCBEHHBIM METOJaM,
OCHOBaHHBIM OOBIYHO Ha MPOIIecCe OOBOAHECHUS TOOBIBAIOIIUX CKBAXHUH.

HauGonee monpobHo MeToas! onpeaenenus Texkymero nonoxenus BHK n3nosxenst B pazaene 6.

6. AHAJIN3 COCTOSAHUMA BBIPABOTKU 3AITACOB HE®TU U3 TVIACTOB U
YYACTKOB MECTOPOXIEHNWA

6.1. H3yuenue xapaxmepa 6HeOpeHusi 600bl HO OMOETbHbIM NIACAM U YUACMKAM

O(PGhEeKTUBHOCTh CHCTEM pPa3pa0OTKH HEPTIHBIX MECTOPOKICHHH € 3aBOJHECHHEM BO MHOTOM
OTIpeICIIICTCS TTOJIHOTOW BOBJICYCHHUS B pa3pabOTKy MPOMBIIIJICHHBIX 3al1aCOB HE(TH U XapaKTEpOM
uX BeIpaOOTKH. OT 3TOr0 3aBUCAT KaK TEMITbI JOOBIYH, TaK U TIOJIHOTA U3BJICUCHUS HEPTH U3 HEP.
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B ycnoBusx 3aBOAHEHHs IIOJHOTA BBIPAOOTKU IIPOAYKTUBHBIX INIACTOB B IIEPBYIO OYEpEIb
3aBHCHUT OT CTEIICHU OXBaTa 00bEKTa pa3pabOTKH KaK 110 IUIOMIAIN, TaK U II0 pa3pe3y, 4YTO BO MHOIOM
OIIpeIeIIsIeTCsl XapaKTepoM IIPOABIDKEHUS 3aKadyMBaeMOM BOJBI M IIacTOBOM. [lo3ToMy OCHOBHOE
BHHUMAHHE IIPH TI€O0JIOrO-IIPOMBICIOBOM aHalM3€ IOJDKHO YAEISATHCS BOIPOCaM OXBaTa ILIACTOB
BO3JCHCTBUEM 3aKauMBaeMOHM BOJbI M OCOOCHHOCTSM IPOJBMIKCHHUS BOABLI IIO IPOAYKTUBHBIM
rJiacTam.

K uncny reonoro-pusndyeckux (pakTopoB, BIUSIOMINX Ha IIPOLECC 3aBOJHECHHS, OTHOCITCSA (PUIBT-
pallMOHHBIC CBOWCTBA MPOAYKTHBHBIX IIIACTOB, XapakTEep M CTCICHh WX HEOJHOPOIHOCTH,
BSI3KOCTHBIE CBOMCTBA HACHIIIAIOIIUX TJIACTHI M 3aKaYMBAEMBIX B HUX KHJIKOCTEH U Jp.

K 4ucily OCHOBHBIX TEXHOJIOTMUECKHX (haKTOPOB, BIUSIOIIMX HA IOKA3aTeId 3aBOJHCHHS U
He(TeoTAauy IJIACTOB, OTHOCSTCSA: IIapaMeTphl CETKH JOOBIBAIOIIMX CKBAKHUH, CXEMa CHCTEMBI
3aBOJHCHHS, TEMI pa3pabOTKH, TEXHOJOTUSA OTOOpa JKMAKOCTH W 3aKayKd BOZABIL, YCIOBHUS
pa3pabOTKH CMEKHBIX TUIACTOB, XapaKTep BCKPBITHUS MPOTYKTUBHBIX IJIACTOB B CKBKWHAX.

O6paboTka JaHHBIX HAOIIOJCHUN 3a 3aBOAHCHHEM 3aJIC)KU JaeT BO3MOXKHOCTh YCTAHOBHUTH TEKY-
1€ MOJ0XKEHNE BOAOHE(PTIHOIO KOHTAKTa, BHEIIHErO ¥ BHYTPEHHEI'0 KOHTYPOB HE(TEHOCHOCTH Ha
pa3Hble AaThl pa3pabOTKH, B TOM YHCJIC M Ha AaTy aHanu3a pa3paborku. 3Has nonoxkenre BHK,
MOJKHO YCTaHOBHUTH TEKYILEE€ II0J0KEHHE KOHTypa HE(TEHOCHOCTH M OOBEM IPOMEBEITON 4YacTH
rJiacTa.

B HacTos11i€e BpeMs B CBSA3U C Pa3BUTHEM METOJOB KOHTPOJIA 3a Pa3pabOTKOM HE(PTIHBIX MECTO-
pPOXICHUN 3HAYNTEIHHO PACHIUPHIINCh TIPEACTaBICHHS O xapakrepe Imepememenus BHK.
Brigensrorcs ase ocHoBHbIE (hopMmbl epementienus BHK: nonsem BHK 1o BepTHKamu U mociaoiHoe
00BOHEHHE HEPTIHON 3aJICHKH.

B pesynbrare coBMecTHOro aeiictBus Oombinoro umcia ¢gakropoB BHK B mporecce
IepeMEeIICHUS 110 IUIACTy ABIDKETCS HEPAaBHOMEPHO M NPHHUMAeT OOBIYHO OYCHb CIIOXKHYIO
reoMeTpHUYecKyro ¢opMy. Ha MHOTOIIACTOBOM MECTOPOXKICHHUH HM3-3a PA3IMYHUs JTUTOJOTHYECKOIO
CTPOEHHS 00BEKTA IO TOJIIIUHE (POPMHUPYETCSI HECKOIBKO CaMOCTOATEIbHBIX (DPOHTOB BHITECHEHHMS C
Pa3IMYHBIMU CKOPOCTSIMU ABUKEHUSI.

Texymee nomoxenne BHK M0XHO yCTaHOBUTH CIEAYIOMIUMHA METOAAMMU.

6.1.1. MeTo/ 3J1eKTPOMETPUYECKHX HCCIET0BAHUI CKBAMKUH

MeTo/1 3JIEKTPOMETPHUYECKUX HCCIICIOBAaHUI CKBA)KUH TIPU ONPEACIICHHBIX MPUPOIHBIX I€OJIOT0-
(hM3UYCCKUX YCIIOBHX MO3BOJISET HA JIFO0OH cTaguu pa3paboTKu He(DTIHBIX 3aICKEH ¢ JOCTATOYHOM
TOYHOCTBIO onpeensaTh nojioxxenne BHK u pacwieHaTs pa3pe3 miacta Ha HeTEHACHIIICHHBIE U BO-
JIOHACBIIIEHHBIC WM 3aBOJHEHHBIC MHTEPBAIbBI 1O PA3IUYHIO MX JJICKTPUUYCCKUX COMPOTHBIICHHIA.
ITo 3amexxam, HaAXOIAUIUMCS B TO3JHEH CTaJuM pa3pabOTKH, TIEPBOOYEPEIHON 3amadcit
3JIEKTPOMETPUYECKUX HCCIEAOBAHUN SBJSIETCA YCTAaHOBJICHHWE Tekymero monoxkenns BHK wu
OIpeIeJIeHUe OCTATOYHOM HePTEHACKIIEHHOM, Noe;, M 3aBOHEHHOM, Nsy5, TOJIIMH TIACTA.

Ha mnpakTuke nOpHMEHEHHWE METOJa Ha IMO03JHEH CcTaJauM pPa3paboTKH HEPTAHBIX IUIACTOB
OTPAaHUYUBACTCS TEM OOCTOSATEIICTBOM, YTO JJICKTPOMETPUYCCKUE MCCIICIOBAHUS BO3MOXKHO
MPOBOJUTH TOJILKO BO BHOBb NPOOYPEHHBIX, HEOOCAKCHHBIX OSKCIUTyaTaI[AOHHOW KOJOHHOMN
CKB@)KMHAX, U TIO3TOMY OCHOBHasi WH(pOpPMAIHS, IMOTy4aeMas ¢ MOMOIIbI0 METOa JICKTPOMETPHH,
MOCTYMAeT MO COCCJHMM CKBKMHAM M TJIABHBIM 00pa3oM B TEpHOA pa30ypHBaHUS 3aJIeiKeit
IKCIUTYaTallMOHHBIMUA CKBO)XKMHAMH, T.C. XapaKTepU3yeT B OCHOBHOM HAdajJbHOE COCTOSHHUE
TEOJIOTMYECKUX 3aMacoB HE(TH.

Ha nozaneit cragum pa3paboTku 3anmexell OypeHHWE HOBBIX CKBaKHWH OOBIYHO MPOBOAWTCS B
HEOOJIBIITUX KOJMYECTBaX B OCTaBIICHCS HEPTEHACHIEHHONW 30HE WM 4YacTO HE MPOBOJUTCS
B0OOIIIE, ¥ MOATOMY jJaHHble 0 TekyniemM BHK mo amekTpomerpuu MOryT OBITH TOJYYEHBI TOJILKO B
UCKITIOYUTEILHBIX CITydasX.

B npornecce pa3paboTku MHOTHX 0O0BEKTOB BO3HUKAIOT YCJOBHS, PE3KO CHIKAIONIUE 3P (HEKTHB-
HOCTb DJIEKTPOMETPHUCCKUX HCCJICIOBAHUNA JUIS H3YYCHUS TEKYIIErO paclpeic/iCHUs 3armacoB
He(TH. B 4acTHOCTH, B YCIOBHUSX BHYTPHUKOHTYPHOTO 3aBOJHCHHS NPU 3aMEIICHUH BBITECHEHHOM
He(DTH TPECHOW BOJON CTAHOBUTCSH HEBO3MOXKHBIM I10 3JICKTPOMETPHH BBIACIUTH OCTATOYHYIO
He(DTeHACHINIICH-HYI0 W 3aBOJHEHHYIO TOJIIMHY IUIACTOB HM3-3a cllaboil auddepeHanud ux o
AIEKTPUIECKOMY COMTPOTUBIICHHIO.

B nocnennue roasl pazpadoTan cnocod MpoBeACHUS JISKTPOMETPUIECKUX UCCIIEIOBaHNN B 00ca-
JKEHHBIX CKBa)XMHAX. B 3TOM ciydyae yyacTok o0CagHOM KOJOHHBI MTPOTHB MPOJAYKTHBHOIO O0OBEKTA
JIOJKEH OBITh TIPEICTABIICH CTEKJIOTUIACTUKOBBIMU TPYOAMH.

6.1.2. MeToabl pagHOMeTPHYECKUX HCCIET0BAHNI CKBAKHH

MeTonbl paiOMETPUIECKUX HCCIEI0BAHNUI, pa3pabOTaHHbIE U BHEAPEHHBIE B MPAKTHKY MO3HEE
METOJIOB JJIEKTPOMETPHUM, IO CPABHEHUIO C TMOCIEIHUMHU O0JafaloT psSAOM IPEUMYIIECTB.
Bakneiiniee U3 HUX 3aKII0YAE€TCA B TOM, YTO PAAMOMETPUUYECKUE UCCIEAOBAHUS MOTYT IIPOBOAUTHCS
B O0OCaXCHHBIX KOJOHHOM CKBaXXMHAX M TOITOMY IIO3BOJISIIOT MPOBOAMTH MHOTOKpaTHbIE
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UcCleIoBaHUA HEe(TSAHBIX IUIACTOB, YTO OYEHb BaXHO A KoHTpousa noabema BHK u xapakrtepa
BbIPa0OTKH 3aMacoB HEPTH BO BPEMEHHU.

B mpoMmbIcIOBOM MpakTHKE HAaNUIM [IMPOKOE NPUMEHEHHE CIEAyIoIHe MOAU(DUKAIIH
pPaMOMETPUUYECKUX UCCIICOBAHNN CKBAYKUH:

1) veitrporno-ramma-meron (HI'M);

2) nelitpoH-HenTpoHHbI MeTo (HHM);

3) uMnynbCHBIN HEUTpOoH-HelTpouublilt meToa (MHHM);

4) UMITyITLCHBINA HEUTPOHHBIN ramma-meton (MHI'M).

®u3nyeckue OCHOBBI PATUOMETPHUUECKHX METOJIOB, METOJUKU IPOBEIEHUS HCCIEIOBAaHUM M
MHTEpIIpeTalrss MOJy4aeMbIX pe3yJbTaTOB H3JIOKEHBI B CHEIMAJbHBIX padoTaxX, MOCBSIIEHHBIX
ATOMY BHJLy HCCJIEIOBAHUIA.

[Tpu GraronpusATHBIX TeoIOro-(HhU3NYECKUX YCIOBHUIX C MOMOIIBIO PATHOMETPHUECKUX METOIOB
ompenensercs Tekyiiee moiaoxkenne BHK u 3nauenust ocrarounoit He(TeHACHIMIEHHOH, Nocr, U
3aBOJTHEHHOM, N;,p, TONIIMH [IACTOB HA Pa3JIMYHbBIC JATHI.

JlocTaTouHO HAJEKHBIE PE3YNbTAThl ONMpPENEICHUI MOIY4aloTCsl NPU BBHITECHEHUH HEPTH BOION
BBICOKOW MUHEpAIHM3AINH U UCCIEA0BAHUH IIACTOB, HE BCKPBITHIX Mephoparuei.

B mnacrax, BCKpBITEIX niepdopanueii, ¥ B ciydae BBITECHEHUS HEPTH MPECHON BoOH 3 (eKTHB-
HOCTb PaJMOMETPUYECKUX HCCIEIOBAHUN TAaK)KE CHMXKAETCS, U 3TO OOCTOATEIHCTBO OTPaHUYMBAET
npuMeHenue merona. OnHAKO MPH 3aKauyke B IUIACT MOPHMU  (IIOWAO0B, OTIMYAIOMIMXCS T10
MUHEPATU3AIUH OT TIACTOBBIX, WM 3aKa4YKe MEUEHBIX JKUIKOCTEH MOXKHO C YCIIEXOM MPOCIEKUBAThH
MPOIECC UX MPOHUKHOBEHUS M PACTIPOCTPAHEHHUS IO acTy. i 3TUX e yCIOBHM 11e51eco00pa3Ho
NPUMEHEHUE JUAIEKTPUYECKOr0 KapoTa)ka, KOTOPBIA TO3BOJISIET BBIACIUTh YYaCTKH ILIACTOB,
3aBOJHSEMbIE IIPECHON BOJOM.

B npakTuke MeTobl paluOMETPUH IIUPOKO MPUMEHSIOTCS B OCHOBHOM Ha MHOTOILUIACTOBBIX MEC-
TOPOXKIEHUSAX ISl KOHTpoJis 3a mogbemoM BHK mo BepxHHM 00bekTam, e UMEIOTCSI CETKH Herep-
(bopupOBaHHBIX CKBAXXUH, TPOOYPEHHBIX HA HIDKEJIEKAIIFEe TOPU3OHTHI.

Jnst oneHKH Tekymiel HeTeHacsmeHnHocTd u nonoxxenns BHK B ropazno menbiem oobeme uc-
MOJIB3YETCS YIIIEPOA-KUCIOPOIHBIN U IIUPOKO-TIOJIOCHON aKyCTUUYECKUN METOIbI.

6.1.3. KocBeHHBbIe MeTObI ONIpeae/ieHus Tekylero moJoxenusa BHK

ITpu orcyrcTBHM reodusnueckux qaHHbIX o nepemeniennn BHK B mpornecce pazpaGotku nnm ma-
JIOM KOJINYECTBE Fe0(U3NUECKUX UCCIICAOBAaHUN MPUXOJUTCS UCIIONb30BAaTh KOCBEHHBIE METO/IbI UC-
cnenoBanus nepemeinenus BHK, ocHoBaHHBIE Ha HaHHBIX 1O OOBOJHEHMIO IKCILTyaTallMOHHBIX
CKBaXMH.

PexomenayeTcsi MpUMEHSTH CeAYIOLME KOCBEHHbIE METOIbI KOHTpOIs 3a nepemeinennem BHK B
npolecce pa3padoTKu.

a) MeTtoa onpeaeieHHs Ha4YaJ1a 00BOAHECHHS IKCILIYATALIMOHHOM CKBAaKMHbI

B MomeHT Hauana 0OBOHEHHSI SKCIUTyaTallMOHHON CKBaKMHBI nosiokenne BHK npunnmaetcs
Ha a0COJIIOTHOW OTMETKE HIDKHEW NIBIphl (UIBTpa. 3/1eCh 00S3aTENbHBIM YCIOBHEM SIBISETCS
00BOJHEHHUE IJIacTa C MOJOIIBHI U mocTeneHHblil noabem BHK, a Takxke orcyrcTBue mporecca
KOHYCOOOpa30BaHMs.

0) Metona onpenesienus Tekymero nosos:xkenuss BHK no crenenu 00BoIHEHHOCTH CKBAKUH
OOBOAHEHHYIO TONIIMHY IJIACTa PEKOMEHIYETCS ONPENeNATh 10 cienyoneit Gopmyie:
3aB = fB H 1 (6. 1)
K., (1-f )+,

rne H - apdexruBnas Tommuna miacra, BCKpetas nepdopanueid, M; N,,, - 3aBOTHEHHAS 9aCTh

LT COOTHOIIIEHUE BA3ZKOCTEMN

B
Hedtu u Boabl; fg - 107151 BOBI B JOOBIUE KHUIKOCTH B IJIACTOBBIX yCiaoBusx; K, - dasoBas
NPOHUIIAEMOCTb ISl BOJIBI B 3aBOJHEHHOM (IIPOMBITOI) YAaCTH IUIACTA.

Benuuuny $a3oBoli IPOHUIIAEMOCTH IS BOIBI B IIPOMBITOH 30HE INIAcTa HEOOXOIUMO
OIIPEACIIATh I KaKIOH 3alie’kd He(TH IO Mepe BBITECHEHHS HE(TH BOIOH M3 KepHOB. B TOM
cllydae, KOrja TaKMX HCCIeAOBaHHM He ImpoBoauTcs, K, cieayer npuHUMAaTh C Yy4eTOM
CIEIYIOIMNX cooOpakeHuil. 110 JaHHBEIM HCClIeIOBaHUM, IIPOBEACHHBIX IS YCIIOBUIN Pa3IMYHBIX
miactoB, K, m3mensercs or 0.1 mo 0.6. OneIT ompeneicHHs BEIWYHMHLI OOBOJHEHHOM YacTH
3aJIeKEe ¢ TEPPUTreHHBIMU W KapOOHATHBIMU IJacTaMU MoKazasl, 4To K; MOXHO mpUHUMATH

21

3} {eKTUBHON TONIMHBI IIJ1aCTa, BCKPBITOU nepdopanueit, M; 1, =



PJ1 153-39.0-110-01

paBaeiM 0.6. Takoe 3Hauenue K, ObuIO moiydeHO mo maHHBIM HcciemoBanuii JI.A. Ddpoca
(BHUN).

OrMmetka Tekymiero nonoxkenus BHK:
Tic=Tho-h (6.2)

rae Tpye - a0CONIOTHAS OTMETKA Tekyiero nonoxenus BHK; T,y - abcoaroTHas oTMeTKa HIKHEH
JBIpBI (QUIBTPA.

Crnenyer OTMETHThb, YTO IPH 3TOM TakKKe O0sA3aTEIbHBEIM YCIIOBHEM SBIIICTCS OOBOIHEHUC
HEe(TSAHOIO IIJIaCTa C MOJOUIBLEI. TakuM 00pa3oM, [IJIs1 MHOI'OIUIACTOBBLIX MECTOPOKICHHUH C YETKO
M30JIMPOBAHHBIMU IIACTAMU, DKCILIYaTHPYEMBIMU OJHUM (DHIETPOM, KOCBEHHBIE METOILI HE
MIPUMCHUMBI.

Ecan mo 3amexu nMeercs X0TsA Obl HEOOJBIIOE KOJIHIESCTBO IeO(pU3HUSCKIX HCCIICA0BAaHUM 10
KOHTpoIto 3a mepeMemenneM BHK B mporecce pa3paboTku, HEOOXOIUMO CpPaBHHTH JAHHBIC
reopu3nKd W pacyeTHbIC JaHHBIC 110 TPEIJOKCHHBIM KOCBEHHBIM METOJIaM KOHTPOJIS.
PaccmarprBaemble KOCBEHHBIE METOJBI JIAlOT, KaK MIPABWIJIO, 3aBBINICHHYIO OOBOJAHEHHYIO
TOJIIUHY TIJIaCTa, TO3TOMY, €CIU €CTh BO3MOXKHOCTb, B PacCUETHBIC JaHHBIE JKEJIaTeIbHO BHOCUTH
MOTIPaBKH, HAXOAUMBbIE U3 CPaBHEHHS T€O(PU3NIECKUX U PACUETHBIX JAHHBIX.

KocBennbie wmeToapl ompeaeneHus Tekymiero mnoioxenus BHK wucnoms3yrorcs s
IIOCTPOEHUs KpHBOM maeanbHoro moabeMa BHK (a) wim kapter mosepxuoctu BHK (0). O6a
MeTOZa CIYyXaT OCHOBOM IJI HMOCTPOEHMS KapThl OCTATOYHOM HE(TEHACHIIEHHON TONIIUHEI HA
JlaTy aHam3a pa3paboTKH.

Jlns oO6paboTku Beex AaHHbIX 0 nepemenmiennn BHK B npouecce pa3paboTku u Ui CBEIEHUs
BCEX JIaHHBIX K OJHOMY MOMEHTY BPEMEHHM BO MHOTHX CIy4asX LEIeCOOOpa3HO IOCTPOEHHE
KPUBOW H€AJIbHOTO BBITECHEHMS WM, HHAYe, KPUBOU uaeanpHoro noasema BHK.

Ecmn mpeanonoxutb, uro BHK wHedrsHol 3amexu OymeT NOIHUMATBCS —HIACANTBHO
paBHOMEPHO, C OJMHAKOBOM CKOPOCTHIO BO BceX Toukax moepxHoctu BHK, To meromom
MaTepualbHOro OajlaHca JIETKO ITOJIYYMTh 3aBHCUMOCTH MEXAy aOCONIOTHOM OTMETKOH, Ha
koTopoii 6yner Haxonutbesd BHK, u cymmapubeiM or6opom HedTu U3 3anexu.

ITocTpocHre KpHBOH HIEAILHOIO BHEITSCHEHHUS IIPOM3BOJIMUTCH CICAYIOIUM OOpa3oM.
[TnaHUMETpOM Ha CTPYKTYPHOM KapTe MO KPOBJIE TUIacTa 3aMepseTcs IIOMab, OXBauyeHHAs TOU
WM UHOH HM30-THIICOH B IpeJeiiaX BHEIIHETO KOHTYypa HE()TCHOCHOCTH. 3aMEpPEHHBIC ILIOIIaIN
YMHOJKAIOTCS Ha BEIMYHMHY HHTEpBalia, YepPe3 KOTOPBIM NMPOBEACHBI M30THUIICHI HA CTPYKTYPHOH
kapTe. Ecnu HedTsIHAS 3a1€XKb IJIaCTOBAs, TO aHAJIOTMYHO 3aMEPhI M pacueThl IIPOBOAATCS H IO
CTPYKTYPHOM KapTe, MOCTPOSHHON IO ITOJOIIBE IUIacTa. 3aTeM M3 O00BEMOB, ONPEACICHHBIX II0
CTPYKTYPHOM KapTe MO KPOBJE ILIACTA BHIYUTAIOTCSA COOTBETCTBYIOIIME OOBEMBI, OIPEACICHHBIE
0 CTPYKTYPHOM KapTe MO MOJOIIBE IuiacTa. B pe3ynprare He(TsAHASA 3aJ€Kb OKA3BIBACTCS
pacCeueHHOM cepuei YCIOBHBIX IIJIOCKOCTEH, IPOBEICHHBIX IapajllelbHO HadyajabHOMY
BOJIOHE(PTIHOMY KOHTAKTYy, U 3aT€M HAXOJMTCS O0BbEM KaXKIOro ydacTKa IulacTa, 3aKIIOUEeHHBIH
MEXKY CEKYIIUMH IIOCKOCTsIMU. CaMasi HIKHSS CEKyIlas INIOCKOCTh COBIIAJACT C HAaYalbHBIM
nonoxxeaneM BHK, a camast BepxHssS IpOXOAUT depe3 HAUBBICIITYIO TOUKY KpoBiu macta. Cymma
BCeX 00BbeMOB paBHa 00IIeMYy 00beMy He(TSHOH 3ajekKu, BKIIOYAs 00bEeMbI Kak d(PGhEKTUBHON
YacTH, TaK W HEMPOHUIIAEMOM YacTH IUIACTOB, KOpOYE TOBOPS, O0OBEMYy IOpPOJbI. 3ajaBas
U3BJIEKAEMbIC 3amachkl HEPTH MO HEPTIHOU 3aJICKH IO O0IIEMy 00beMy 3ajie)KH, MOKHO HAWTH
KOJTMYECTBO M3BJIeKaeMol HedTH, mpuxosieicst Ha 1 M° mopo bl

- NB
VI (6:3)

o6y

3aB !

rae N - reonormdeckue 3amacsl HehTH, T; Vogy - 00T 06beM 3amexH, M, B - KOS(%)(bI/IL[I/IeHT
Hedre-oTnaun; K; - KOIMUecTBO M3BJCKACMBIX 3allacOB HE(TH, MPHUXOASIIUXCA Ha 1 M° TOpPOJBI,
/M°.

3

YMHOXKass KaXIblii M3 00bEMOB Ha KOJMYECTBO He(TH, mpuxojsmieiics Ha | M° mopomsl,
MOJTyYUM KOJIMYECTBO HE(PTH, 3aKIFOUYCHHOE Ha PA3IMYHBIX AaOCOTIOTHBIX OTMETKAX B 3aJICXKH.
ITocne »TUX pacyeToB JOJDKHA OBITH MOCTPOCHA 3aBUCHMOCTh MEXTy a0CONIFOTHONM oTMeTkor BHK
U CyMMapHbIM 0TOOpoM HedTH W3 3amexu. Bum 3Toi 3aBHCHMOCTH CYNIECTBEHHO 3aBHUCUT OT
BEJIMYMHBI KOHEYHON He(TeoTnayn, IOCTUTAaeMON B TPOMBITOM 30HE IUIacTa: YEeM BBIIIC
nocturaeMasi HereoTnada, TeM 0oJiee BRICOKOH CyMMapHOW J00bIde HEPTH COOTBETCTBYET OJHA U
Ta xe orMerka Tekyulero mnonoxeHuss BHK. Ha ocu opaunar oTknaasiBaeTcsi HE TOJIBKO
HAKOIUIEHHAs 100bI4a, HO U COOTBETCTBYIOIIEE BpeMs Pa3pabOTKH 3aJIExKH.

3aTeM Ha JauarpaMMmy HaHOCSTCS Bce HMeronuecs aaHHele o mogbeme BHK B mporecce
pa3paboTKH, MOTyYEHHBIC KaK M0 Te0()U3NIECKUM, TaK U TI0 KOCBEHHBIM JIaHHBIM.

Tak kak yacto HaOm0AaeTcst 60JIBIION pa30poc Touek U3-3a HepaBHOMepHOCTH Noabema BHK u
HENOCPEICTBEHHOE ONpPE/IeIEHNEe KPUBOW PErpeccuu 3aTpyJHUTENBHO, LIeIeco00pa3Ho pa30UTh BCe
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JIaHHBIE TI0 BPEMEHH TIOJYYCHHSI Ha PSIJT TPYIII U ONPEACIIUTD TPYIIIOBLIE CPETHAE, U yKE 10 TPYyTI-
MOBLIM CPEJTHUM TIPOBOAWTH COOTBETCTBYIOIIYIO KpUBYIO. 3aTeM, Bapbupyst kodddurmentom Hed-
TeoTAaun B popmyie (6.3), HeOOXOAMMO IMOIYUUTh TaKyl0 KPHBYIO HacalbHoro nmogrema BHK, xo-
Topasi HanOoJsee OJIM3KO TMOIXOAWT K KPUBOM, MOTyUYEHHOU MO (PaKTUIECKUM JaHHBIM O TOIbEeMe
BHK; 3na4uenne HedTeoTIauM TP 3TOM B OyJIET COOTBETCTBOBAThH (DaKTUUYESCKH TIOJTYICHHOHN Ha 3a-
TISKH.

VYkazaHHas amarpaMMa yaoOHa TakXe Ui CpaBHEHHUS IaHHBIX, TOJTYYCHHBIX pPa3IHnIHBIMHU
METOAAaMM, U JIJIS NPHBEACHHUS NAaHHBIX O TeKymeM mnojoxkennr BHK B kakoii-mu06o BBHIOpaHHOM
nate. OTO JAenaeTcsl MyTeM cMelleHus (akTudeckd mnoiydeHHbXx oTMeTok BHK mapamnensHo
KpuBoii naeansHoro nogbeMa BHK k BoiOpanHoii gare.

[Tocne 00pabOTKM TMOJIyYEHHBIX IaHHBIX CTPOMTCS KapTa OCTATOYHOM HEe(PTEHACHIIIEHHOM
TOJIIIMHBI HA BBIOPAHHYIO ATy U MPOU3BOJIUTCS MOJACYET OCTATOYHBIX T'€OJIOTMYECKUX 3aIacoB
HeTH.

Hapsny ¢ mocrpoenuem 3aBucuMoct otMeTkn BHK oT HakomieHHOM moObYM HE(TH, MOKHO
CTPOUTHh TpadUIECKyI0 3aBUCHUMOCTh AuHaMuKkH otMeTok BHK w nuHamukum HedreoTmaum Bo
BpeMeHH pa3paboTku. Ha ocu opamHaT HaHOCATCS cpeaHeapu(PMETHYeCKHe 3a TOJ BEIMYHHBI
otrmetok BHK, ompenenennbie Bcemu MeTOIaMH, HA OCH a0CIMICC OTKJIAABIBAIOTCS TOJIbI. 3/1ECh JKe
3a 3TO K€ BpeMs NpUBOAMTCA AuHamuKa HedteoTmauu. ComoctaBinenue auHamukun BHK u
He(TEOTIauM MO 3aJIeKH, a TAKXKE C JPYTUMHU 3aJeKaMd TI03BOJISICT BBIIBHUTH OCOOCHHOCTH
nponswkenus BHK u oneHuTh CKOpocTh moabemMa ero Ha pas3inyHble OTPE3KH BpeMmeHu. Ecnm
nuaamuka BHK 6mm3ka k muHaMuke HeTeoT1auu, MOYKHO CUUTATh, 4To moabeM BHK mpoucxoaut
Oosee wim MeHee paBHOMepHO. Ecnmu ke temmnbl noabemMa BHK cymectBeHHO oTivyaroTcs OT
TEMIIOB pocTa HepTeoTAayn (HIKE TEMIOB pocTa HEPTEOTAayu), MOXHO TOBOPUTH O
HepaBHOMepHOM moabeMe BHK, omepexkaromieii BEIpabOTKe 3amacoB HE(GTH W3 TOJOIIBEHHOM
YacTH NPOAYKTUBHOTO pa3pesa.

Hpyroit kocBeHHBIN MeTOoJ (0) OCHOBaH Ha WMCIOJL30BAHMM KapThl Pacpe/eiiCHUsS CKOPOCTH
noabemMa BHK mo mutomanu. DTa kapra npenctaBisieT co00i COBMENICHHE IBYX BCIIOMOTATEIIbHBIX
KapT: KapThl U30XPOH OOBOJHCHUS (JUHHA PaBHOTO BPEMEHHM TOSBICHUS BOJbI B CKBAXHHAX) U
kapTel otMeTok BHK. Touku mepeceuennss mzoxpon ¢ auHuamu otMerok BHK Ha Ty xe naty
npuHUMaroTcs 3a Touku nosepxHoctTd BHK nHa 3Ty nmaty. [lonb3ysick 3TMMU BCrioMOTraTeIbHBIMU
KapTaMu, MOKHO COCTaBUTh KapThl moBepxHocT BHK Ha pasnuuHbie naThl UCCIIEIOBaHUS.

Jyis ornpeencHusl MOJIOKEHUsI KOHTYPOB He(DTEHOCHOCTH Ha JIaTy aHaJM3a Pa3paOOTKH CTPOST
MHOTOYHUCIICHHBIC TIPOIOJIbHBIC U IMONIEPEYHBIC TCOJOTHYSCKHE POPUIN, Ha KOTOPHIX MPOBOIAT JIH-
HUM BOJOHE(DTSIHBIX KOHTAKTOB, CHATBIC ¢ KapThl moBepxHocT BHK Ha Ty ke maty. 3ateM To4YkH 1e-
peceuenus nuaun BHK ¢ kpomieit m momomBoii 1uiacta mMepeHOCAT HAa CTPYKTYPHBIE KapThl IO
KpPOBJIE Y TOJIOIIBE W COSANHSIIOT TOUKH JIMHUSIMH BHEITHETO M BHYTPEHHETO KOHTYPOB.

Nmes kapty nosepxHocty BHK Ha nmaty ananmsa wnm kpuByro maeansHoro nogbema BHK u
KapTy HayaJbHOM HE(TEHACHIIEHHON TOJIIUHBI MPOAYKTUBHOIO OOBEKTA, HETPYJHO ONPEAEIUThH
OCTaTOYHYI0 HE()TEHACHINICHHYIO TONIIMHY MO CKBR)XMHAM U IOCTPOMTH Ha JaTy aHajIu3a KapTy
OCTaTOYHBIX HE(DTEHACHIILEHHBIX TOIIUH. TaKkxke, UCIOJIb3Ys TE K€ MaTepHabl, MOKHO OIPENIEINUTh
TOJIIMHBl BBIPAOOTAHHON 4YacTM IUIacTa W IOCTPOUTH AHAJOTMYHYIO KapTy, KOTOPYIO 3aTeM
UCIIONb30BaTh JUIA  ONpelesieHHss OO0bEMOB IPOMBITBIX 4YacTell MNPOJYKTHBHOIO OOBEKTa.
HauOonpmmii uHTEpEC NMpPEACTaBIsAET KapTa OCTATOYHBIX HE(PTEHACHIIEHHBIX TOJIIMH, 10 KOTOPOH
IYTEM €€ MHTEIPUPOBAHUS MOXKHO ONPEAEIUTh OCTATOUHBIE 3a1achl HEPTH.

6.1.4. MeTon npocJie:kuBaHusi 00BOJHEHHbIX HHTEPBAJIOB

Mertopa 3akir04aeTcs B ONpeIeIeHUH MOMIOIAOIIMX U paHee MOMIIOIABIINX [IPOCIIOEB B HATHETA-
TEJIbHBIX CKBa)KMHAX MO MPOQUIISAM NPUEMHCTOCTH U MPOCIEKUBAHUU UX OT CKBAYKUHBI K CKBaXKHHE.
IIpu 3TOM OcoO0€ BHUMaHME O0OpallaeTcs Ha HaJlU4Me HMHTEPBAJIOB 3aMELICHUS KOJUIEKTOPOB U
UHTEPBAJIOB C YXYAUIEHHBIMU KOJUJIEKTOPCKMMHU CBOMCTBaMH, KOTOPBIE OKa3bIBAIOT IKPAHUPYIOLIEE
BIMSHUE HA IPOJBW)KEHUE MKHUIKOCTU. B KaXJOH CKBaXXMHE YCTAHABJIMBAKOTCS [BE TPYIIIb
IPOCIIOEB:

1) koTOpble MOryT OBITH OOBOAHEHBI 3a CUET MPOABIDKEHHS IO HAMJIACTOBAHUIO IOPOJ OT
OJM>KaMIINX HaTHETATEIbHBIX CKBAYKUH;

2) 0OBOJHEHUE KOTOPBIX BO3MOXKHO B PE3Y/IbTAaTe MEPETOKOB MEXAY OTIACIBHBIMU MPOCIOSMU
WIN TIOAXO0/1a BOABI OT y/1aJCHHBIX HarHETaTEIbHbBIX CKBAXKHH.

[Tociie ycTaHOBIEHHsS BEPOSTHOIO MOpsiKa OOBOAHEHMS OTHAENBHBIX IIPOCIOEB B KaKIOH
CKBaXXMHE HCIIOJIb3YIOTCSI MMEIOIIMECs SKCILTyaTallMOHHBbIE JaHHble (TeKylue AeOUThl HedTu U
HPOLIEHT BOJIbl, UX U3MEHEHHE BO BPEMEHH), PE3YJIbTaThl IOUHTEPBAJIILHOIO ONPOOOBaHUS, PODUIN
INPUTOKA JKUAKOCTH, I0 KOTOPBIM JeJIaeTcs IpeBapUTENIbHOE 3aKitodeHue o0 OOBOJHEHUHU
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npocioeB. [laree 1Mo OTHOMIEHHAM TEKylero Je0ura HePTH K HadalbHOMY M TeKyIIei
He(TEHACHIIIIEHHON  TONIIMHBI K  HayaJdbHOM  TMPOBEPAETCS  COOTBETCTBHE  BbIIEJICHHOMN
He(TEHACHIIIIEHHON TONIIMHBI Tekyuiemy AeOuty HedTu. IIpm 3TOM KaueCTBEHHO YUUTBHIBAKOTCS
KOJUIEKTOPCKHE CBOWMCTBA 3aBOJHEHHOW M OCTaBLIeics HE(PTEHOCHON YacTu mjiacTa W oOpariaercs
BHUMaHUE Ha BEJIMYUHY OTOOpa KUAKOCTU M3 CKBaXHHbI. [Ipy HU3KUX 0TOOpax KHUIKOCTH, HE
COOTBETCTBYIOIIIMX IMOTEHUUATBHBIM BO3MOYKHOCTSIM IIJIacTa, JKCIUTyaTallUOHHbIE JAHHbIE HE
MOKa3aTeNbHbI, TaK KaK CKBaAKMHA MOXET J1aBaTh BBICOKOOOBOJHEHHYIO MPOAYKIHIO, XOTS
3HAYUTENIbHAS YaCTh IUIACTa OCTaeTCs He(hTEHOCHOM.

CrenaHHOe MO CKBAXKMHE 3aKJIOYEHHE IPOBEPSAETCS NPU JAJbHEHIIEM MPOCISKUBAHUU IIO
JAHHBIM CJIEAYIOIIMX CKBa)KWH, OCOOCHHO €CJIM 10 HUM HUMEIOTCS HEMOCPEICTBEHHBbIC NaHHBIE O
3aBOJTHEHUH I1JIACTOB.

Ha yuacTtkax, rae mnpomcxomut mnoabeM BHK, HeoOxomumo ydHTHIBAaTP M BEPTUKAIBHOE
MepeMeIIeHUE BOJIBI, JIJIS YETO MOKHO HCITONB30BaTh IPaUK 3aBUCHMOCTH MEX Ty 00BOTHEHHOCTBIO
ckBakuHbI U paccTosareM BHK ot HmxHUX oTBepcTHii nepdoparuu.

Taxum 06pa3oM, METOA MO3BOJISET ONPEAETUTH 3aBOAHEHHYIO TOJIINHY MPOAYKTUBHOTO OOBEKTa
B KaX/1011 CKBa)KHHE, U, CII€/JOBATEIIbHO, KAPTUHY 3aBOJIHEHMS 3aJIEKHU B 1I€JIOM, M 00JIer4aeT B 1ajlb-
HeHIeM oCTpOeHHUE KapT BIUSHUS 3aKAYKU.

YcTaHOBNIEHHBIE TIEPEUYHCIICHHBIMU BbIlIEe criocobamu Tekymue nonoxkenns BHK mo ckBaxkunam
MO3BOJISIFOT OIPEENIUTh OCTATOYHYIO HE(TEHACBIICHHYIO TOJIIMHY Ha ATy aHaiu3a pa3paboTKu U
MOCTPOUTH KAapTy OCTATOYHBIX HE(TEHACBHIIIEHHBIX TOMIMH. OCTaTOYHBIE T'E€OJOTUYECKHE 3arachl
HeTH ONpeAeNSIOTCA MyTeM IUIAHUMETPUPOBAHUS ITOM KapThl, a CHCTEMAaTHUYECKU MPOBOJMMEIE
UCCJIEJOBAHUS TAKOTO pOJia JAar0T MPEACTABICHHUE O BBIPAOOTKE 3al1acOB BO BPEMEHHU.

Kapter BnusHus 3akauku (pucyHok ['6), MOCTpOGHHBIE MO OTAETBHBIM IUIACTaM, JAar0T
MPEACTABICHUE O CTPYKTYPE OCTATOYHBIX 3aMacoB, MOJI KOTOPOM MOHUMAETCS UX pacrlpe/iejeHue 1o
MPOJYKTUBHBIM  TUJIACTaM M y4dacTKaMm  3aJIeKH, HWMEIOIIMM  Pa3jMYHbIe T'EOJIOTHYECKHE
XapaKTePUCTHKH U CTETICHH U3YYCHHOCTH U YCIOBHS UX pa3pabOTKH.

6.1.5. MeTon onpeejieHUA OCTATOYHBIX 3a11acOB HE()TH B 30HE IPEHHPOBAHUA CKBAKUH C
MOMOII[bI0 XAPAKTEPUCTUK BbHITECHEHHUS

MeToa OCHOBaH Ha MCIOJB30BAaHUM XapaKTCPUCTHUK BBITEGCHEHMS, ITOCTPOCHHBIX JUJIS
NOOBIBAIOIIMX CKBOKUH. [l0 KaKIOW CKBaXWHE, HAXOIAIICHCS B JKCIUIyaTalldd, a TaKXe I10
CKB@)XKWHAM, SKCIUTyaTallds KOTOPBIX MPEKpallieHa B TEUCHHE TIOCICIHUX 5 JIET, HUCHOJb3Ys
(dakTUYeCKUE JaHHBIC 0 JOObIUE HE()TH, BOJIBI U KHIKOCTH CTPOSTCS XapaKTEPUCTUKH BBITCCHEHUS
pasnuuHoro tuma (mo KambapoBy, HazapoBy-CumaueBy, CazonoBy u T.1.). HeoOxomumo
WCIIOJIB30BaTh HE MeHee 4 TUIOB XapaKTEPUCTHUK BBITECHEHMs. 3aTeM, HMCIOJIb3ysl IMOJTYyYEHHBIC
XapaKTePUCTHKH BBITCCHEHHUS, BBIMOJIHACTCSA pacyeT A0ObIYM He(PTH W BOJBI MPH IMPOIOHKCHUU
SKCIUTyaTalliu CKBaXKMH. PacueT mpooinKaeTes 10 HEKOTOPOTo Mpejieia SKCILTyaTallid CKBaKHUHBI -
3TO MO0 JOCTUXKEHHE CKBAXXMHOM HEKOTOPOH IPEASIbHON 00-BOAHEHHOCTH, JIMOO JOCTHIXKCHUE
CKBaXKMHOW HEKOTOPOr0 MHUHHMAaJbHOro jeburta 1o HedTH. Ilpwm JOCTMIKEHUW CKBAXKHMHOW DTHX
MPEICIIOB pacyueT MpeKpaIiacTcs, a HAKOTUICHHAs JI0ObIYa He()TH K 5TOMY MOMCHTY, HaUWHAs C JIaThI,
Ha KOTOPYIO BBHITIOJHAETCS aHAIHM3 pa3pa0d0TKH HEe(TIHOHN 3aJIe:KH, MPEACTABISACT cOO0H OCTaTOUHBIC
3amacekl HeTH B 30HE JPCHUPOBAHMS CKBAKWHBI. Tak Kak pacdyeT OCYIICCTBISICTCS O HECKOJIbKUM
THIIAM XapaKTePUCTUK BBITCCHCHHMS, TO JIJIS HCIIONB30BAaHUS NMPUHUMAJIOCH CPEJHEE 3HAUCHHUE I10
BCEM HCIIOJIb30BAaHHBIM XapaKTepUCTUKAM BBITECHCHHsA. Ecnu 1Mo OJHOM M3 XapaKTEPHCTHK
BBITECHEHHUSI PACCUMTAHHBIE OCTATOYHBIC 3amachkl PE3KO OTIMYAIOTCS OT 3alacoB IO JAPYIHM
XapaKTEePUCTUKAM, TO OTH JIAaHHBIC HCKIIIOYAIOTCS W3 pacyeTa CpeIHUX 3HaueHui. [To TeM ckBaxu-
HaM, KOTOPbIC HAa MOMCHT aHaJiu3a pa3paOd0TKH YXKe JOCTUTIIH MPEACIbHON 00BOJHEHHOCTH HIIU TIpe-
JIeTLHOTO J1e0uTa, (PUKCHUPYIOTCS HYJEBbIE OCTaTOYHBIC 3amackl He(TH. AHAJIOTHMYHO, HYJIEBbHIE
OCTaTOYHbBIE 3anachkl HePTH PUKCUPYIOTCS IO HATHETATEIbHBIM CKBRXKMHAM TIJIACTA.

ITo »TUM HaHHBIM CTPOSITCSI KapThl OCTATOYHBIX 3aMMacoB He(PTH MO TIACTy. DTU KapThl CIECTyeT
WCITOJIB30BATh MIPH MOCTPOCHUN KapT OCTATOYHBIX HE()TEHACKHIIIICHHBIX TOJIIHH.

6.2. Onpedenenue cmenenu 8030€liCmeus U 0X6ama niacmos HazHemaHuem

O coCTOSIHUU BBIPAOOTKH 3aracoB HE()TH MOXKHO CYJIUTh IO JUHAMHUKE TeMIIa 0TOOpa, TEKYIIEro
Kod(uimeHTa HehTeoTIauM M OXBATy BO3JCHCTBHEM Ha 3aJie)kb HarHeTaHus Bojbl. [loa Temmom
oTOOpa TOHHMMAETCS OTHOIICHHE TOJOBOM JOOBIYM HE(PTH K HadYaJIbHBIM H3BJICKACMBIM HJIH
TeOJIOTHYECKHUM 3aracaM He)TH, BEIpaKCHHOE B TIPOIICHTAX.

Texymuit ko3¢ GUIUeHT HePTeoTaaYM ONPEACIIIeTCS OTHOIICHHEM HAKOIUICHHOTO KOJIHMYECTBa
TOOBITON HEPTH K TEOJOTHUSCKHUM 3aracaM Ha ONpeIeIICHHYIO JaTy.

Temn orOopa HeTH U TeKyias HepTeoTnaUa aHATU3UPYIOTCS B JUHAMHUKE 110 TOAaM pa3padOoTKu
M Ha JaTy aHajgu3a. OTH II0KAa3aTelId OIPEACIIIOTCS JUIS 3aJeKH B IIEJIOM W IS OTACIIBHBIX
Iiomasaek, OJIOKOB, YYacTKOB MW IIIACTOB Pa3pabOTKHM B 3aBHCHMOCTH OT HX HaYallbHBIX
reoJorudecknx 3amacoB. Jlanueie mpuBoasaTcs B Tabmumax J12, 13, 14 u JI15, B Tekcre
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YKa3bIBAIOTCA YYaCTKHM W IUIACTHI MHTEHCHBHOW M OTCTalomIel pa3paboTKU C MOSICHEHWEM NpPWYWH
aHOMAaJIbHOCTH BBIPAOOTKH 3aMacoB HETH U3 HUX.

BripaboTka 3armacoB HETH XapaKTepU3yeTCs TaKKe TEMIIOM OTOOpa M TEKyIIer HedTeoTaaueH
OT HayalbHBIX M3BJEKAaEeMbIX 3amacoB HedTH. ['eomornyeckue 3amachl HEPTH HCIIOIB3YIOTCS Yalle
BCEr0 TMpU CTPEMJICHWH WCKIIOYHTh OIMMOKKM B OMNpeAcicHHH KodD@HUIMeHTa KOHEYHOH
HeTeoTAaUM M, CIEJ0BATEIbHO, M3BJICKAEMbIX 3alacoB HE(TH, a TaKXKE MPU COTOCTABUTEIHHOM
aHajau3e pa3paboTKH ¢ IPYTUMHU MECTOPOKICHHUSIMHU.

O creneHW BO3JCHCTBUSA Ha 3ajie’Kb MOXKHO CYAUTh 10 W3MECHEHHWIO JCOUTOB W YCIOBHUSM
JKCIUTyaTallii CKBaXXKWH Ha JJAHHOM y4acTKe. B pabore CKBaXMH cO CTaOMIBHBIM MJIU PACTYIIUM
TUTACTOBBIM JIABJICHHEM BO3JICHCTBHE Ha 3alekb nocratoyHo 3ddextuBHO. Ha ydactkax, rme
TUTACTOBOE JABJICHUE CHIDKASTCS, BO3ICHCTBUE HA TUTACT HEAPPEKTUBHO MITH BOOOIIIE OTCYTCTBYET.

JIJ1s KaueCcTBEHHOM OIEHKH BO3JICHCTBHSI Ha 3aJI€Kb B IIEPHO]] OCBOSHUS CUCTEMbl HAarHETAaHUS Ha
OTIIEBHBIX OJKCIUTYyaTAI[MOHHBIX OOBEKTaX MOTYT OBITh IOCTPOSHBI KAapThl BIUSHUS 3aKauKd
(pucynok I'6). ITocTpoeHre Takux KapT, a TaKkKe KOJMYECTBO 30H BIIMSHUS 3aKa4KU HAa HUX M UX
BBIOOD TUKTYIOTCS 3a/la4aMU Pa3pabOTKH 3aJICHKH.

ITo cBoeli (hM3HYECKON CYLIHOCTH KapThl BIMSHHS 3aKauku OJM3KH K KapraMm u3zo0ap. B To ke
BpEeMs TTOKAa3aTe)Ib OXBaTa TUIACTOB BIIMSIHUEM 3aKa4KH XapaKTepPU3yeT YCIOBUS BBIPAOOTKH 3aIlacoB
He()TH HAa KOHKPETHOM YYacTKE M B ONPEACICHHBIA MPOMEKYTOK BPEMEHH MOXXET MEHSTHCS B
3aBUCHMOCTH OT OCYIIECTBICHUS MEPOIIPHSITHH.

KapTsl BIusSHUS 3aKauKK CTPOATCS Ha 0a3e KapT paclpocTpaHCHHs KOJUIEKTOPOB. B mepByro oue-
peab Ha KapTy HAHOCATCS JaHHBIC O TEKYIIEH 3aKauke BOABI B KAKIYIO HarHETATCIbHYIO CKBOKUHY.
3akayka HAaHOCUTCS B BHJIC KPYroBOW JHMarpamMMbl M IO CYIIECTBY 3Ta 4acTh pabOThI JyOaupyer
MOCTPOEHNE KapT TEKYIIET0 COCTOSHUS Pa3pabOTKH.

ITocne »TOro ycTaHaBIMBAIOTCS 30HBI (CKBAXKHHBI), MMCIOIIHE THUIPOJMHAMUYECKYIO CBS3b C
HarHeTaTeIbHBIMUA CKBa)KMHAMHM. [10 cTernmeHu CBsI3W C HarHeTaTeIbHbIMM CKBa)KMHAMH, MOTYT OBIThH
BBIJICTICHBI TPU WK 00JIee TPy KOJUIEKTOPOB:

spynna | - KOJJICKTOPBI, BBIXOAAINWMC HA JIMHHM HArd€taHuA, T.C. HMCIOIIHUC IIPAMYIO
THAPOIMHAMHNYCCKYIO CBA3b 30HBI JKCINIyaTallMM C HarH€TaTrCIbHBIMH CKBAaXHMHAMMU. HDI/I 3aKa4Ke
Xopomo mnepcaacTcsa BO3,I[€I>‘ICTBI/IC, U Cro YBCIHMYCHHUC MOXKCT OBITh JOCTUTHYTO YBCINMYCHUCM
00BbeMa 3aKaunBaeMoit BOJbI Ha TCX K€ JIMHUAX HAIrHCTAHHAA,

epynna 1l - KOJIJIEKTOPBI, BCKPBITHIE TOJIBKO JOOBIBAIONUMH CKBXXKMHAMH M HE UMEIONIUE TIPSIMOI
FHIIDOI[HH&MHHCCKOﬁ CBSI3M C JIMHUSIMH HarHeTaHus. B >ToM cilyda€ HCIB3d OCYHICCTBUTH
BO3JICHCTBHE HA IIACT Yepe3 MMEIOIIMECS JIMHUM pa3pe3aHus W TpeOyercs aub0 OypeHUE HOBBIX
HarHeTaTEeNIbHBIX CKBaXKWH, JINOO IMEpeBOJ IO 3aKauyKy NMPOOYPEHHBIX B ATOHM 30HE JOOBIBAFOIIMX
CKBAXXWH,;

spynna ”l-KOJIJIeKTOpI)I, BCKPBITBIC TOJIBKO HArHETAaTCJIbHBIMU CKBA)KMHAMU 1 HC UMCIOIIIUEC CBA3U
¢ 30HOU otOopa. J[ns BeIpaboOTKM WX 3amacoB TpeOyeTcsi OypeHHne JOOBIBAIOMIMX CKBAXKUH, TaK Kak
TaKWe 30HBI IO CYIIECTBY NPEACTABISIOT TYIHKH.

Jlins Gostee 0OOCHOBAHHOI'O BBLIAEICHHS 30H IUIACTA C PA3HOM CTEMEHBIO BIUSHUS 3aKauyKd Ha
KapTy pacupoCTpaHEHHUS KOJUIEKTOPOB HAHOCSTCS HAaHHBIE O IUIACTOBOM HIIM 3a00MHOM [IaBIICHHUH,
JIeOUTax CKBaKUH, CIIOCO0E DKCILIyaTallii M APYTrue BCIIOMOTATEIbHBIE MAaTEPUAIIBI, IPUYEM BaXKHBI
He a0COJIIOTHBIE 3HAYEHUS, a, TNIABHBEIM 00pa3oM, B KaKyl CTOPOHY (YBEIUYEHHE WU YMEHBIIECHUE)
OPOU3OILIN HX u3MeHeHHs. TOIbKO KOMIUIEKC BCEX MATEPUAIOB II03BOJSET BBIIEIUTH C
JOCTAaTOYHBIM OCHOBAaHHWECM pPA3JIMYHBIC 30HBI BIHAHHUA 3aKayKH. rpaHI/II_H:I MCXKIY 30HaMH
MIPOBOIATCA C YYETOM T€OJOTHYECKOIO CTPOEHHUS 3aJe€KH M, B YAaCTHOCTH, PaCIpOCTpaHEHHUS
KOJUIEKTOPOB Pa3IHYHON MPOIYKTUBHOCTH. SHAYMTEILHO CIIOXKHEE ONPEAEINTE OXBAT BO3IEHCTBHEM
3aKa4K1 IIPOAYKTHBHBIX T'OPHUM30HTOB, PaCU4JICHCHHBLIX Ha OTACIBHBIC HM3O0JIMPOBAHHBIC IIPOCJIOH, U
00BEKTOB Pa3pabOTKH, B KOTOPhIE OOBEAMHCHO HECKOJBbKO IniactoB. Kak mpaBmio, mnpu
MHOT'OIINTIACTOBBIX W PaCUJICHCHHBIX O6’LCKTaX B CHUIIYy pasinuusad KOJIICKTOPCKHUX CBOMCTB Pa3HbIX
IIPOCIIOEB U 110 APYTUM IPHUYMHAM TOJIBKO YaCTh IMPOAYKTHBHOM TOIIIMHEI OKA3bIBACTCS IIOABEPIKEHA
BO3JICHCTBUIO 3aKAyKH, MPUYEM CTCICHL JTOTO BO3ACHCTBHMS IO KaXXIOMY U3 IPOCIOEB MOMKET
CWJIBHO OTJIMYAThCS OT JAPYTHX.

B Takux ycIOBHSAX IO 3aMEPECHHOMY B CKBa)KHMHE ILUIACTOBOMY MABIACHHUIO HIHM II0 €€ AeOuTy
(IpreMHCTOCTH) B OONBIIMHCTBE CIyYaeB HEIb3s CYIUTH O paboTe OTACIbHBIX IIJIACTOB U IIPOCIOEB,
TaK Kak 37JeCh OOBIYHO (DUKCUPYETCS OaBJIEHHE IUIACTa WM MPOCIOs, B KOTOPOM OHO HauOoJjee
BBICOKOE, a JIcOUT ciaraeTcst u3 JeOUTOB HECKOILKHMX Pa0OTAIOMIMX IUIACTOB. B mMog0OHBIX Ciiydasx
MPOAYKTUBHBIA FOpH30HT (00BEKT pa3padOTKHU) CIIEAYyET pacCMaTPUBaTh B TPEXMEPHOM HM3MEPCHUH,
yaeasas BEPTHKAILHONM COCTaBISIONICH (10 pa3pe3y) HE MEHbIIE BHUMAHMS, YeM TOPU30HTAIbLHBIM
(10 TIIOIIAIN).

Jns sToM menau ciaeAyeT HCIOJIb30BaTh MaTEpHaNbl HMCCICIOBAHUMN, IMPOBOJUMEIX METOJOM
PAJHOAKTUBHEIX HM30TOIOB, IIyOMHHEIMU AeOMTOMEpaMU H pacxomomepamu. [Ipm 3TOM cleayer
HMETHb B BHAY, YTO METOJ PaAMOAKTHBHBLIX H30TOIOB IO3BOJISET IJIABHBIM OOpa3oM IMPOCIEINUTH
JIBIDKEHHE 3aKaYHBAE€MOIl BOJBI IIO IPOCIOSAM, HO HE JaeT UX IPHEMHCTOCTH, a NeOUTOMETpHS H
pacxoJOMeTpHUsl MPEIOCTABIIAIOT OoJiee WJIM MEHee JOCTOBEPHYIO HH(OPMAIMIO TPU HAICKHOM
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Pa3zo0IIeHNH TPOHUIIAEMBIX TUIACTOB M TPOCJIOEB JAPYT OT Apyra 3a KOJIOHHOW. Tak Kak JaHHBbIC
JNIeOUTOMETpPUM W PACXOJOMETPUM B OCHOBHOM JAIOT paclpeseNieHre oO0mero jaedura Wiu
MPUEMHUCTOCTH MEXIY Mep(OOPUPOBAHHBIMHU IUTACTAMHM WIIM MPOCIOSMU, JJIS OTNPEISICHUS 0XBaTa
MJIACTOB BO3JICHCTBUEM HATrHETaHUS 3TH JTaHHBIE HY)KHO HCMOJb30BaTh B KOMIUIEKCE C APYTHUMHU
METOAaMH - paAoMeTpuel, TepMoMeTpHei, poTokoaopumeTpueii HedTel u ap. PekoMeHyeTcs npu
paboTe ¢ MarepwajaMH 3aMepoB JAcOMTOMEpaMH-PaCXOAOMEPAMH TIOJIh30BAThCS HE MPODGHUIIMU
MPUEMHUCTOCTH U MIPUTOKA, a KAPTOrpPaMMaMH.

B cBsa3u ¢ OombIIMM Pa3HOOOpa3sHeM reosioro-(GpH3NYECKUX YCIOBUH U IPUMEHSIEMBIX CHCTEM
pa3pabOTK HE MOKET OBITh YHHMBEPCAJIBHBIX METOIMYECKHX PEKOMEHAAIMHA 10 OOOOIIECHUIO U
aHaJIU3y Ie0JI0ro-IPOMBICIOBOM HH(POPMALIUHU IS OLICHKH OXBATa 3aJIC)KU BO3JcicTBHEM. B KaxaoM
KOHKPETHOM CJIydae MOKET HOoTpeOOBaThCsi CBOM MeToaudecKui mnonaxona. Huske wusmararoTcs
HEKOTOPBIE METOJMYECKHIE TTPUEMBI OOIIET0 TUTaHa JIJISl BBIMIOJTHEHUS ATON paOOTHI.

B 3aBucumMocTH OT cTeneHH pa300IIEHHOCTH IUIACTOB W TPOCIOEB, a TaKKe HMEIOIIencs
uHbopMaun 006 ux padoTe, MPUHUMAETCS PEIIEHHE O KOJMYECTBE M T'PAHUIIAX BBIACISAEMBIX IS
aHaJM3a TUIACTOB M B COOTBETCTBMU C yKa3zaHUsMHU paszzena 4.1 cTposrcs (UCHONb3yIOTCS paHee
MIOCTPOEHHBIE) KAPThI PACIPOCTPAHEHUS KOJUIEKTOPOB. 3aTeM 0000Ial0TCsl BCe UMEIOLIHECs TaHHbIe
0 paboTe MIacToB U CKBaXUH. [Ipu 3TOM 4acTo OBIBAET MOJIE3HBIM PA3IEIUTh UMEIOUINECS JaHHbIE
MO CTENEeHH MX JOCTOBEPHOCTH Ha HECKOJbKo Tpymil. K mepBoil rpymme cienyeT OTHECTH CaMyro
JIOCTOBEPHYIO MH(MOPMAIIMIO 10 CKBAKWHAM, B KOTOPBIX NepdopupoBaH TONbKO ofuH miacT. Ko
BTOPOM TPYIIIIE OTHECTH CKBAXKWHBI, B KOTOPBIX IMEephOPUPOBAHO JBA-TPH M OOJIBIIEE YHCIIO
MPOCJIOEB, HO padoTaeT TOJIBKO OJMH IulacT. HamMmeHbIIeW ITOCTOBEPHOCTBIO O0JIAAaeT TPEThs
rpymma, KyJa OTHOCATCS CKBaKHHBI, B KOTOPBIX pab0TaeT OJHOBPEMEHHO J1Ba U OOJIbIIEE YHCIIO
IUTACTOB. 3/1eCh B Ha4aJle HAJ0 OINPEICIUTh Kakue U3 mephoprupOBaHHBIX IIACTOB pabOTAIOT, KaKUe
HET, a MOTOM pACIPENCINTh CYMMAapHBIA NeOUT (TMPUEMHUCTOCTh) MEXKIY HUMH, HCIIOJB3Ys Kak
MPSAMBIE METOBI (ICOMTOMETPHS, PACXOJIOMETPHSI), TAK M KOCBEHHBIE (BCECTOPOHHUE MCCIICIOBAHMS
CKBa)KWH, aHAJIOTHS B CBOMCTBAX y4acTKOB, OanaHc 0TOOpa M 3aKa4yK U T.J. - CM. pa3aen 5.2.2).

MeToarKa OCTPOSHUS KapT BIUSHUSA 3aKaYKW JUISI IIACTOB MHOTOIIIACTOBOIO MECTOPOKICHUS
Ta K€, YTO M JJis1 OAHOIuIacTOBOro. Heo0XoaumMo MMETh B BUAY, YTO €CIIM Ha KaKOM-JIMOO yJacTKe
O)lHOHJIaCTOBOfI 3aJIC)KH HET BJIMAHUA 3aKadyKu, TO IIPpU MeX&HHSHpOBaHHOﬁ I[O6BILIC €T 0 3aI1aChbl BCC
ke pa3pabaThIBalOTCS HAa PEKHMME HCTOINCHHS, a Ha MHOTOIUIACTOBOM OOBEKTE OOBIYHO 3aImachl
TaKOTo y4JacTKa He pa3padaThIBAIOTCS.

[IpakTryecku, Opy MOCTPOSHUU KapT BIMSHHSA 3aKauKd B IpeAelax TPeX PaHee BbIACICHHBIX
TPYII BBIACISUIMCH TPU CTEIEHU BO3AeHCTBHA. B mepBoit rpymme (mpsmMas CBA3b 30H 3aKayKd U
0oTOOpa) BBIACISIMCH 30HBI (DOHTAHHON MOOBIYM, MEXAHU3UPOBAHHOM JOOBIYM M OTCYTCTBUS
Bo3zelicTBus. Bo BTopoi rpymme (mpsMas CBSI3b MEXKAY 30HAMHU 3aKauykKd M OTOOpa OTCYTCTBYET)
BBIJICIICHB 30HBI BIUSHUSA Yepe3 CIAUAHHE CMEKHBIX IUIACTOB K 30HA OTCYTCTBHS CBS3U C
HargeranueMm. B TpCTBCﬁ I'pynIi€ - 30Ha BCKPBITHUA TOJIBKO HAarHE€TaTCJIbHBIMU CKBaXXMHAMHU M 30Ha
OTCYTCTBHA BJIIMAHHA Ha MAJIONPOAYKTHUBHEBEIC KOJJICKTOPHI. Bce YKa3aHHbIC 30Hbl BHCCCHBI B
tabmmmy [14.

BrigeneHue pa3nuyHbBIX 30H, HOJBEPKECHHBIX HCOAUMHAKOBOMY BIMSHUIO HATHCTAHUS, HO3BOJISIET
nruddepeHIPoBaTh 3anachl 3aJICKH M ONTPEICIIUTD 3alachl, aKTHBHO y4acTBYIOIINE B pa3paboTKe, U
HE OXBau€HHBIE Pa3pabOTKOM MPH CYILECTBYIOLIECH CUCTEME U IOyIeKaIlue pa30ypHuBaHUIO, TO €CTh
OTIpEeICTIUTh CTPYKTYPY 3amacoB He(pTH Ha aTy aHaIM3a pa3paboTKu.

COBEpILICHCTBOBAHME CHUCTEM pPa3padOTKH JODKHO HATH 10 TYTH TIOBBIIICHHUS OXBaTa
BO3JICHCTBMEM MPOAYKTUBHBIX IUIACTOB, JIMKBUAAIIMKA 30H W YYaCTKOB IUIACTOB, HAa KOTOpBIC HE
pacripocTpaHsIeTCs WK ¢1ab0 pacpOCTPaHACTCS BIMSHUE HATHETAHHMS.

6.3. Ananus ounamurku mexkywux Koaguyuenmos oxeama,
eblmecHeHUs U Hehmeomoauu 8 00B00OHEHHOIU 30He NIACma

Omguoii M3 BaKHEHINMX 3aJa4, BO3HUKAIOIMIMX IPH aHaiu3e pa3padOTKu HePTIHBIX
MECTOPOXKIAEHHI B IO3IHEN CTaaNM, ABISETCS BBIABIICHHE XapaKTepa pacIpenciieHusT OCTaBIINXCS
TeO0JIOTHYECKHX 3armacoB He()TH B peesiaX HadalbHOTO He(Teconepkaniero oobemMa 3aIexKu.

DT0 HEOOXOAUMO, B IEPBYIO OYEpPEdb, JUIS IIPABMIIBHONW OIEHKU OCTATOYHBIX M3BIECKAEMBIX
3amacoB He()TH MPU OOBIYHBIX METOJaX pa3pabOTKW M HM3BECTHBIX CIOCO0aX HHTCHCH(MUKAITTU
OOBIYM HEPTH.

3HaHHe XapaKTepa pacipeneacHus OCTaTOYHBIX ICOJOTHYECKUX 3aIacoB He(hTH 0COOEHHO BayKHO
I 3¢ (HEKTUBHOTO MPUMEHEHUS TaK HA3bIBAEMBIX TPETUYHBIX METOIOB IOBBIMICHUS HEPTCOTIAUH
1acToB ((pU3MKO-XMMHIYECKHE, Ta30BhIe, TEIUIOBhIC, Mexanndeckue Metosl - [ PIL, I'C).

OmnpezeleHrne  OCTaTOYHBIX 3amacoB  He@TH Ny, HaxXoAsmmxcs Ha JaTy aHajau3a B
He(dTeHaChIeH-HOM 00beMe V¢, MOXKHO ITPOM3BOAUTH IO CACAYIOMUM (hopMyiaM.

Cymma 00bpeMOB 3aekn Vo B V5, paBHA HaUaJIbHOMY He(TecomepkaniemMy oobemy 3anexu V.

V:VOCT+V3aB (64)
bananc 3amacoB HeQTH (IPUOIIKEHHO) MOXKHO 3aIACaTh
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N=Noer+Nag, +Q, (6.5)

rae N - HayajJabHBIC I'€OJIOTMYSCKHUE 3amachkl HepTU B 3aieku; Ny, - HadalbHBIE T'€OJOTHUYECKHE
3amacel He(pTH B 00beMe Voer; Nyapy - OCTATOUHBIE TSOJIOTMYSCKHUE 3aI1achkl HE(PTH B 00beMe V,;; Q -
HaKoIieHHas 700b1a HeTH U3 o0beMa Vy;.

00beM Vy¢; MOKHO TIPEICTABUTH COCTOSIIUM M3 IBYX YaCTCH:

VOCT=VOCT.HP+VOCT.H€OHp1 (66)

rae Voernp - 00EM IPEPHIBUCTON YaCcTH MTEPBOHAYAILHO HE(TESHACKIIICHHOTO 00beMa I1J1acTa;
Voerenp - 00bEM HEITPEPHIBHOM YacTH ¢ "MOABIKHON" (ITOABEP;KEHHOM 3aBOJHECHUIO) HE(DTHIO.
CrnenoBarenbHO M Nyc; MOKHO MPEICTABUTH KaK CyMMY

NOCT=NOCT.HP+NOCT.H€OHD' (67)

O0beM IPEPBIBUCTON YacTH MIACTa Voer.np 3aBUCUT KaK OT F€OJIOTHYSCKOr0 CTPOCHUS (HAIMYUS
JIUH3 W TOJIYJIMH3, TYIMHUKOBBIX 30H, CJIOMCTOCTH, Pa3IOMOB, BBIKIMHHMBAHUN H JIp.), TaK U OT
CHCTEMBI BO3ACHCTBUSA Ha INIACT M PACCTOSHHUS MEXKIY IOOBIBAIOIIMMH M HarHETaTEIbHBIMU
CKBaKHHAMHU. OJTOT 00beM mjif pa3OypeHHBIX 3ajieKeil ompeneisaeTcs MO 30HAJbHBIM KapTam
He(DTEHACHIICHHBIX TOJNIIUH WX IIyTeM BBIYHCICHHS HEBBIPAOATHIBAEMBIX OOBEMOB IO
npoduisaM. Eciau HeT Apyrux JaHHBIX, TO OOBIYHO MPHHUMAETCS, YTO 00BEM MPEPHIBUCTON YaCTH
IacTa, a TakKe Te0JOTHISCKUE 3aIachkl B 3TOM 00beMe, HE M3MEHSIOTCS B Ipoliecce pa3padoTKH,
T.K. Ha 3TOT 00BEM HET BO3JICHCTBUS M M3 HEr0 HE M3BJEKaeTCs HEPTh, T.€. Voermp = Viawmp, TAC
Vyau.np - Ha4aJIbHBIA 00BbEM NPEPBIBUCTON YacTH IJIACTa.

Jlns Hepa3OypeHHBIX 3aeKel Ha HAaYallbHON CTaquH POSKTUPOBAHUS Vjjqq np ONIPEACIISIETCS TIO
aHAJIOTHU ¢ IMOAOOHBIMH 3aJIe’KaMH WIIM B COOTBETCTBUHU C PEKOMEHIAILUSIMH, CONEPIKAILINMHUCS B
PYKOBOJICTBaX IO MPOSKTHPOBAHUIO Pa3pabOTKH.

OCHOBHBIM METOJIOM OIIPEIEIICHHSI OCTATOYHBIX 3aIacoB HE(TH SBISETCS OOBbEMHBIH METO/.
OpHako Ha mo3/Hel cTaguu pa3pabOTKH YCIOBHS AJISl €r0 MPUMEHEHHS CHIIBHO YCIIOXKHSIOTCS 110
CPaBHEHHIO C HAYaJbHBIMH YCIOBHSIMH H3-32 CIOKHOW KOH(DUTYpaLUH TEKYIIEH TPaHUIBI MEKIY
Voer B Vi, TO €CTh CIOXKHOCTH 3aKIIOYAETCSI B ONPEICNICHHH TEKYILEro IMOJIOKEHHS (poHTa
3aBoaHeHus (Texymero BHK) u Tekymmx KOHTYpOB HE)TEHOCHOCTH.

Kak u3BecTHO, MpW BeITECHEHUH HEPTH BOJOW KOd(pPummeHT HedTeoTIaun paccMaTpuBaeTCs
KaK [IPOU3BEICHUE TPEX KOAPPHUINEHTOB

KH:KBbITKOXB:KBbITKO3KOB! (6 : 8)

rae K. - k03¢ duruent BeitecHeHus; Koy, - Koapduiment oxsara; K, - koapdunnent oxsara 3a-
BojiHEeHUEM; K, - K09 pummeHT oxBaTa BHITECHEHHEM.

ITox xo>(pPULMEHTOM BBLITCCHEHMS MOHMMAETCS OTHOIICHHE 00beMa HEe(PTH, BHITCCHIEMOIO
Iocjae MPOAO/LKATEIBHOM, MHOIOKPaTHOM IIPOMBIBKM 00pas3lia MOopoAbl, K HadajJbHOMY
He(TCHACBIIICHHOMY 00beMy. OTOT KO3(P(PUIMEHT YCTAaHABIMBACTCSI IIO0 PE3yabTaTaMm
71a00paTOPHBIX MCCIENOBaHUI Ha o0paslax IOpoAbl M IO CBOEH (DM3MYECKOH CYIIHOCTH
XapakTePU3yeT MaKCUMalbHYI0 He(TEeOTauy IPH JIUTEILHON IPOMBIBKE U3 HEIIPEPHIBHOMN YacTH
Imjiacra

_ Vom(l-pca 'pon) — PuauPon (69)
VM) P

rae Vo - 00beM 00pasiia mopojibl; M - MOPUCTOCTD;, Pegy Pou - HACBHIIIEHHOCTh CBA3AHHOM BOJON U
OCTaTOYHOM HE(PTHIO COOTBETCTBEHHO; Pyyyy - HAYAIBHAS HEPTCHACBHIIIEHHOCTD.

Koaddumnment oxpara 3aBogHerneM K, (4acto Ha3piBaeTcsi KOOPOUIMESHT 3aBOAHEHUS) - 3TO
OTHOIIIEHWE 00beMa MPOMBITON YacTH miacta - Vo K 00bEMY IJIACTA, 3aHATOMY IMOJBHKHOUN
He(ThIO, T.€. HEIPEPEIBHOMY 00beMy I1acTa — Voer wenp. ITOT KOI(MMHUIIMESHT 3aBUCUT B OCHOBHOM
OT IPOHHUIIAEMOCTHOW HEOTHOPOHOCTH TIACTa, COOTHOIICHUS BA3KOCTEH He(DTH U BOJIBI, CTETICHU
00OBOJIHEHHOCTH TIPOYKIIUU JOOBIBAIOIINX CKBXHUH MPHU UX OTKIF0YeHUH. CrIOCOOBI ONpe e/ ICHUS
ko3 duIeHTa oxBara 3aBOITHCHUEM CM. HUXKE.

Koaddurment oxsara BeitecHeHueM K, (koadduiment morepp HepTH M3-3a MPEPHIBUCTOCTH
IU1acTa) ONpeAeNseTcsl Kak OTHOLIEHHE 00beMa (3al1acoB), OXBAY€HHOT'O BO3/AEHUCTBHEM, KO BCEMY
(HauanbHOMY) 00BEMY (3amacam) TiacTa (3aexHu)

Y
K03=%=1-—‘$“’ . (6.10)

Tak Kak OHOHM M3 YacTel MPOSKTHOTO JOKYMEHTa Ha Pa3padoTKy HEPTIHOTO U Ta30HE(PTIHOTO
MeCcTOpoKIeHUs [2] siBIsieTcss 000CHOBaHUE KOHEYHOH HE(TEOTIaud IJIacTOB, 3a/adyeil aHaM3a
pa3pabOTKU SIBJISIETCSl TPOBEPKA MPAaBHIBHOCTH BBIOPAHHBIX KOA(PPHUIIMEHTOB, BXOISIIMX B
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dbopmyry HeTeoTaaun, a IMEHHO KO3()PHUIIMEHTOB BBITECHEHH HEQTH BOJOW, HEPTH Ta30M, Ta3a
He(ThIO, Ta3a BOJIOW, KOA(P(PHUITMECHTOB 0XBaTa BHITCCHEHUEM M 3aBOJIHEHUEM. Y TOUHEHUE (PU3HUKO-
THIPOJIMHAMHYCCKUX XapaKTePUCTHK BBITECHEHHUS, OINPEIEICHHBIX B JIAOOPATOPHBIX YCIOBHSX,
naHo B pasnene 4.5. Hmwxke ommchiBaeTcs crmoco0 onpeneieHns TeKynux Ko3QGUIIMEeHTOB 0XBaTa
3aBOJHEHHEM U HEPTEOTAAuH.

ITepBoiii cnoco0. Ha mo3mneli cragum pa3paboTku HE(DTIHBIX 3ayiekell OOJbIIOE 3HAYEHHE
UMEET OMNpE/ICIICHNE YIaCTKOB, YK€ TIPOMBITHIX BOJIOH, W 30H, 3aHATHIX MO-TIPE)KHEMY He(ThIO, a
TaK)Ke OIlCHKA YMEHbIIEHU 3(PPEKTUBHBIX HE(DTEHACHILIEHHLIX TOIIIMH Ha HE(PTEHACHIIEHHBIX
y4yacTKax B pesyibTare mnepemerienns BHK B mporecce paspaborku. st 3TOro UCIHIOIL3YETCS
KapTa OCTaTOYHBIX 3(PPEKTUBHBIX HEPTCHACHIIICHHBIX TOJIIWH, TIOCTPOSHHAS Ha JaTy aHajau3a
pa3paboTKH, MO0 KOTOPOH ONMPEEISIIOT OCTATOYHBIC 3a1machl HE()TH.

Hedreornauya B 00BOAHEHHOM YaCTH IJIacTa OMPEACIISETCS 10 CIIeAYIomEeH Gopmyrie

K o= (6.11)
Hay.3aB

rae Qy - cyMMapHas ¢ Hadyaja pa3pa0oTKu 100b4a HeTH U3 3aBOTHEHHOM YacT 3a51eKH; Ny sas -

HayaJlbHbIE I'€0JIOTUYECKHUE 3a1achl B 3aBOJHEHHOM 00BbeME.

[Tox 00BOHEHHO YaCTHIO TUIACTa TOHUMAETCS 00BbeM (3armachl He()TH), 3aKITIOYSHHBIA MEXKILY
Ha4aJIbHBIM U TeKyluMm nonoxenneM BHK.

Ecnmu kapTel oCTaTOYHBIX HE(PTEHACHIIICHHBIX TOJIIMH CTPOUTh HA Pa3IWYHbIE JaThl
pa3paboTku HeDTAHON 3aJeKU ¢ MHTEPBAJIOM, HAIIpUMEp, B IBa-TPH T'OA, TO MOKHO ONPEICIUThH
CEepPHUI0 3HAYCHUN JOCTHTHYTOM HEPTeOoTHAauyd B OOBOJHCHHOH 4YacTH INIacTa M TOJYYHTh
JUHAMUKY 93TOro IIOKaszarels B Impolecce pa3paboTku HeTsaHoi 3anexu. [lomydyeHHsle
ONMHMCAaHHBIM  CIIOCOOOM  KpPHBBIE XOPOIIO  XapaKTepU3yrT SPPEKTUBHOCTH  BBHIPAOOTKH
MPOAYKTUBHBIX TIACTOB.

Bropoii ciocob onpenenenust HepreoTnaun B 0OBOIHEHHOW YaCTH TIACTa CBSA3AH C MPOIECCOM
BHYTPUKOHTYPHOTO 3aBOJIHEHUSI.

[Ipu BHYTPUKOHTYPHOM 3aBOJHEHHH B TMEpHOA 0e3BOAHON 10ObYM He(TH BCs 3aKauyuBaeMast
BOJIa WJAET HA BBITECHEHHE HE(TH, TO €CTh KaXAbIi KyOOMETp 3aKauMBae€MOW BOJBI BBITECHSET
POBHO CTOJBKO ke HedTu u3 1wiacta. Ilocie mpopsiBa Boabl B JOOBIBAIOIINME CKBA)XKUHBI IO
Hanbosiee TMPOHMIIAEMBIM TPOIUIACTKAM YacTh 3aKauYMBAE€MOW BOJBI MPOXOIUT MO TPOMBITHIM
MPOIUIACTKAM.

Ecnu u3 o0miero konnyecTBa 3akayaHHON BOJABI BBIYECTh 00BEM BOJIBI, TOOBITON MOMYTHO C HEd-
ThIO W3 JIOOBIBAIOIINX CKBAXXHH, PACIIOJIOKEHHBIX B 30HE OOBOJHEHHS, TO €CTb BOJIM3H
BHYTPUKOHTYP-HBIX CKBa)KUH, MOJyYUM KOJMYECTBO BOJIbI, KOTOPOE COBEPIINIIO MOJE3HYIO padoTy,
BBITECHHUB PaBHOE 110 00BEMY KOJIMUYECTBO HEYTH

Q3a1<.3(11:Q3a1<'QB- (612)

[lo naHHBIM O BpeMEHM NOSBIEHUS NPECHOW BOAbI B OMMKAWIIMX K HarHeTaTelIbHbIM
JOOBIBAIOMIMX CKBAXHHAX MOXHO MPUOIM3UTENBHO ONPECNIUTh TPaHuIly PpOoHTa 0OBOJHEHHMS.

Kak yxe oTmedanoch, mpu BHYTPHUKOHTYPHOM 3aBOJHEHWH OOBIYHO HAOIIOIaeTCs BechMa
KOMIIAaKTHBIA (POHT BBITECHEHUS, KOTOPBI TPH TEPBOM TPUOIMKCHHH MOXKHO CUUTATh
BepTHKANBbHBIM. Ecnmu HabmiomaeTcs 3HauMTenbHas 'pa3MazaHHOCTH' (DPOHTA BBITECHEHHUS, TO
KEJIATEIbHO OTPEACIIUTh O JTOOBIBAIONINM CKBOKHHAM, PAaOOTAIOMUM C BOJOW, OCTATOYHEIC
s dexTrBHBIE HEPTEHACHIIIEHHBIE TOIIIWHBI AaHATOTHYHO MTPEIBIAYIIEMY METOTY.

ITocne sroro crpoutcs kapra 3((OEKTUBHBIX TONIIMH OOBOJHEHHOH 30HBI IIacTa. B 30He
MIOJTHOTO OOBOJIHEHUS] CKBAKUH 3(P(PEKTUBHBIE TONIIMHBI OOBOJHEHHON 30HBI PaBHbI HAYaJIbHBIM
3¢ (EeKTUBHBIM HEPTEHACHIILIEHHBIM TONIIMHAM. B 30He, orpaHnueHHOi (PpOHTOM OOBOAHEHHS U
JUHUEH TOJHOTO OOBOJHEHHUS CKBAXKMH, CTPOSITCA JIMHUM pPaBHBIX TEKyHMIMX 3()(EKTUBHBIX
TOJILIHH.

3amepuB 00bEeM OOBOIHEHHOW YacTH TUIACTa, MOXXHO OIPENEINTh TEOJIOTUYECKUE 3aIachl
He(TH B 0OBOJHEHHOM 30HE, KOTOPBIE 3aKaunMBaeMas BOJia MPOMbLIIA U BBITECHUIIA B JOOBIBAIOIINE
CKBa)KUHBI.

3Hass 0OBOJAHEHHBIM 00BEM IIacTa W KOJMYECTBO BHITECHEHHOW W3 Iutacta HepTH, paBHOE
00bemMy 3 (hEeKTUBHOM 3aKayKu, MOKHO OIpPENEIUTh JOCTUTHYTYIO He(TeoTaauy B 0OBOIHEHHON
4acTH IU1acTa

K _ Qzalc.sd)

o N 1

3aB

(6.13)
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/1€ Qsaxsg-- 00beM dddexTuBHON 3aKkaukh; N, - TEOTOTHUECKHE 3arackl He()TH B OOBOTHEHHOM
YaCTH II1acTa.

[Ipy KCHONB30BaHUM ATOTO METO/AA LIEIECO00pa3HO CTPOUTH KapThl 3()(HEKTUBHBIX TONIIHH
00BOJHEHHOI YacTH IJIacTa B MpolLecce pa3paboTKu.

Tperuii cmoco0® (akThyeckn SBISETCS BapuaHTOM TIEPBOTO  Cloco0a  OmpeesIeHus
3((PEeKTUBHOCTH BBIPAOOTKH MPOAYKTHBHOTO IJIACTa. 37€Ch, KAaK U BO BTOPOM CIIOCO0E, CTPOUTCS
kapTta 3((QEKTUBHBIX TONIHUH OOBOJHEHHOHW 4YacTH TIUIacTa, HO JJIs pacuera JOCTHTHYTON
HedTeoTJauu U OOBOIHEHHON YaCTH TUIacTa HUCIOIb3YeTCsl KOJIMYECTBO JOOBITON U3 TuiacTa HeTH

K= (6.14)

rae Qy - cymMapHas n00bua HedTH u3 1miacta; N, - TeoJorHYecKHe 3amackl B 00BOIHCHHOM
JacTH IUIacTa.

31ech JKelaTeabHO MOAYYUTh JUHAMUKY 3HAYeHHMH Ko3(¢HUIHUEeHTa HepTeoTmauu B
O0OBOJHEHHOH dYacTH Iutacta. Eciou octaTounble 3¢ (eKTHBHbIC HE(MTEHACHIIICHHBIC TOJIIAHBI
mjacTa Mo TEM WM WHBIM IPUYHMHAM OIPEACIIUTh HE yIaeTCs, TO IeJIeCO00pa3HO OINPEACIISTh
HedTeoTaauy B OOBOJHEHHOH 30HE IUIACTAa, TO €CTh T'€OJIOTMYCCKHUE 3alachl B 30HE MEXKIY
HavyanpHBIM MosiokeHneM BHK m ycnoBHO# TpaHuiield Mexay OOBOAHCHHBIMH M O€3BOIHBIMH
CKBaXMHaAMHU. B OCTaJIbBHOM METOJ OIpeACIICHUS AOCTUTHYTOH He(TeoTmauyn ocrtaeTcs 0e3
M3MEHEHUS.

HNMeercs M YETBEPTHIN CMOCO0 ompeneiacHUs HepTeOoTmadyd B OOBOAHEHHOM 4YacTH ILIacTa,
UCXOIAIIUN M3 cpeaHei oTMeTKH Tekyulero monoxkenus BHK. Ha ocHoBe Bcex uMeronuxcs
JAHHBIX OMpeIeIsacTCsa cpeaHeapuhMeTHISCKOe 3HaueHe abCOMIOTHOM 0TMeTKU TeKymero BHK
Ha JaTy aHaiau3a. Ha npenBapuTenbHO IMOCTPOCHHBIA TIpadHK pacnpelelieHHs HadaabHBIX
IreOJIOTHYECKUX 3allacoB II0 BBICOTE 3aieku (pHCYHOK I'7) HaHOCHTCS OTMETKa CpPEIHEro
3HaueHus Texyiiero BHK u HaxoAsTcss COOTBETCTBYIOIIME € 3aBOJHEHHBIC 3amachl HE(TH.
Cnoco6 MOKeT OBITh UCIIOJIB30BaH AJIs 3alIe)Keii, 00BOJHEHHBIX MOJOIIBEHHON BOIOI.

6.4. Ananusz s¢hghexmusnocmu paspabomxu HepmAHOU 3anexncu
MEMoOOM CPABHEHUS. XaAPAKMEPUCUK 8bIMECHEHUS

XapaKTepuCTHKa BBITCCHEHHUS, IIOCTPOCHHAS B IEIOM IO 3aJI€KH, CIY)KHT XOpPOIIei
winocTpanyein 3PpGheKTUBHOCTH Pa3pabOTKH HE(DTSIHOW 3aJIeKHM, OHA HE TOJIbKO IIOKA3bIBACT
BEJIMYMHY JOCTUTHYTOH HedTeoTmauyu Iuiacta B JIF000H MOMEHT BpPEMEHH, HO W IMOKAa3bIBaeT 3a
CUeT KakKoro pacxojga pabouero areHTa (BOAbl) Ha BBITECHEHHE IIOJydYeHA Ta WM HHAs
He(dTeoTaaYa IIacTa.

B mnacrosmiee Bpems B Ypano-lIloBomkee um B 3amagHoit Cubupum wmeeTcss OO0JBIIOE
KOJIMYECTBO HE(TAHBIX 3aJIeXKeH, HAXOASAIIMXCS B IMO3JAHEH WM JaKe 3aBEPINAIONICH CTaauu
pa3pabOTKH, IO KOTOPHIM MOTYT OBITH ITOCTPOCHBI COOTBETCTBYIOIIHE XapaKTEPUCTHKU
BbITeCHEHUsA. M3 3TMX He(TAHBIX 3alie)Ked JOJDKHBI OBbITh BbIOpaHBI 3alIeKU-aHAJIOTH, H
MPOBEICHO CpPaBHEHHME XapaKTEPUCTHUK BBITCCHCHUSA 3aJI€)KM-aHAIOTa M aHAIM3UPYEMOIO
MECTOPOXKACHUS C IIENbI0 ONpeIeCHUs Kakas M3 CpPaBHMBAaeMEIX 3ajCKeil paspadarbiBaeTcs
6osee 3 (GEeKTHUBHO, ¥ MOTBITATHCS BBISCHUTH IPUYUHBI ATOTO.

I[Ipu mnondope HedTAHOW 3ayNekKu-aHagora CICAYeT PYKOBOJCTBOBATHCS OJM30CTHIO
CJICIYIOIIMX MapaMeTpoB 3ajekell He()TH, KOTOPbIC B 3HAYUTEIBLHOW CTEIICHU OMPEICIISIOT XOJ
XapaKTePUCTHKHU BHITCCHCHHS

- COOTHOIIICHUS BA3KOCTEH He(DTH U BOJIBI B IJIACTOBBIX YCIOBHUSX;

- MPOHUIIACMOCTH IIJIACTA;

- K03 hUIIMEeHTa IECYaHUCTOCTH;

HaYaJbHOM HE(TECHACHIIIIEHHOCTH I1aCTa;

- JIOJIM 3a1acoB He()TH, PaCTIOIOKEHHBIX B BOJOHE(DTSHOM 30HE.

Ecim  mocTpouTh  XapaKTEpPHCTHUKY  BBITECHCHHS  aHAJU3UPYEMOHM  3alle)kH B
MoIyJorapu(MHUECKUX KOOPAMHATAaX B JOCTATOYHO OOJIBIIOM MaciiuTade, TO OOJbIIas 4acTh
XapaKTePUCTHKH BBITCCHEHHMS] CTAHOBHUTCS JIMHEHHOW, M B OOJBIIMHCTBE CJIy4aeB Ha HEH
(UKCHPYIOTCS M3JIOMBbI B CTOPOHY YMEHBIIECHHUS MM, HA00OPOT, YBEIMUCHHUS pacxoja BOIbI Ha
npoIecc BbITeCHEHUs. HeoOX0AMMO BBISCHUTH MPUYHHBI, KOTOPhIC MPHUBOIAT K HAOJFOTaeMbIM
W3JI0MaM, YCTAaHOBUB KaKHe W3MEHCHHS B CHCTEME pa3pabOTKH 3aJeKH, WM KaKHE T'€0JIoro-
TEXHUYECKHE MEPOIPHUATHS IPOBOJUINCh, HA MECTOPOXKIACHUU. XapakTep (HaIpaBiIeHHE)
U3JIOMOB YKa)KET, MPUBEIN U OTH MEPONIPHUATHS K MOBBIIECHHIO d(PGEKTUBHOCTH Pa3padOTKH
HEe(PTAHOH 3aJI€KH MIIH, HA000POT, K CHUKEHHUIO €€ 3((PEKTHBHOCTH.
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7. OLIEHKA 3®®EKTUBHOCTU IPUMEHSAEMOM CUCTEMBI KOHTPOJIA 3A
MMPOLECCOM PA3PABOTKH 1 COCTOAHNEM ®OHIA JOBBIBAIOILINX
N HATHETATEJIBHBIX CKBAKIH

7.1. Boinonnenue meponpusimuii no KOHMpOoJ0 3a Npoyeccom paspabomxu

B npoekTHbIX TOKyMEeHTaX, COCTaBICHHBIX IO MECTOPOXKACHHUIO, aHAIN3 KOTOPOTO
MIPOBOJIUTCS, COACPKATCS IIAHBI TUAPOAMHAMUYCCKUX, T€OPU3NICCKUX U IPYTUX CHEITHATLHBIX
MCCTIEIOBAHMM CKBaYKWH U TUIACTOB, & TAK)KE TPOMBICIIOBBIX 3aMEPOB M UCCIICIOBAHUIA.

OTH UCCIIEIOBaHUS HAMEYAIUCh C IIEJbI0 OCBEIICHHS Iporiecca pa3padoTKH HEOOXOIUMOM
reoJIOTO-TIPOMBICTIOBOM  WH(pOpMalueil, moaATBep)aAcHus A(H(OEKTHBHOCTH  BHEAPSEMBIX
MEPONPHUATHNA TIO PETYJIMPOBAHUIO, JUII OOSCIeUYeHUS HEOOXOJAMMBIMU HMCXOTHBIMH JTaHHBIMHU
MIPOEKTUPOBAHUS MEPOIIPHUITHI 1O YCOBEPIICHCTBOBAHUIO CHCTEMBI pa3pabOTKH U yIyUYIICHUIO
nporecca pa3paboTKu MECTOPOKICHUSI.

Ananu3 pa3pabOTKHM JaeT, BO-ICPBBIX, OICHKY BBHIIOJIHCHMS HAMCUYEHHBLIX HCCIICIOBAaHMI
CKBa)XHH U IIJIACTOB, & 3aTE€M IIPUBOAUT PE3YJITATHI MOJYYCHHBIX UCCICIOBAHUN C YKAa3aHUEM UX
MPUTOHOCTH JJIs1 JaJIbHEHIIEro UCIOIb30BaHUS B YTOUHEHUM IIapaMeTPOB IUIACTOB M CKBAXKUH
WJI B KAYECTBE UCXOIHBIX JAHHBIX JJIS MPOEKTHUPOBAHUS.

PesynbraThl uccienoBaHWil MPUBOAATCS B TaONWIE 1O BUAAM HCCIEAOBaHHA 10 (opme,
COCTaBJICHHON CaMHUMH aBTOpaMH aHalin3a pa3pabOTKH, OJHAKO B 3TOH Tabiuile HEOOXOIMMO
yKa3aThb HE TOJIKO TIOJIyYeHHOE CpelHee 3HaueHHe IapameTrpa, HO W €ro W3MEHEHHEe IO
OTHOIIICHHUIO K paHee npuHiAToMY (Tadmuim /116, [117).

B wutore npaercs OLICHKa Bd)d)eKTI/IBHOCTI/I BCCX IIPOBCACHHBIX pa60T IO KOHTPOJIIO 3a
IpoucccoM pa3pa60TKH U, IIpHu HCO6XOI[I/IMOCTI/I, HaMC4aroTCsa Oe3oTiaraTeabHEBIE
JOINIOJITHUTCIIbHBIC BUAbBI HCCHCHOB&HHﬁ.

7.2. Xapakmepucmuxa mexHu4ecko2o coOCmosiHus (hoHoa 000bI8aowux u
HA2HemamenbHbIX CKEANCUH

B 3a/lavy aHajin3a paSPaGOTKH BXOJHUT TAKIXKC OILICHKA pa60T oo Ha6J'IIOI[CHI/IIO 3a TCXHHYCCKUM
COCTOAHUEM ,Z[O6BIB3.IOI.HI/IX N HarH€TaTCJIIbHbBIX CKBAXHH.

CornacHo "KnaccudukaTopy peMOHTHBIX PaOOT B CKBaXXMHAX W IMPOIECCOB TOBBIIMICHUS
HedTeoTnaun 1iactoB" [10] B mepedeHp pabOT MO KaNWUTAJIbHOMY U TOJ3E€MHOMY PEMOHTY
CKBaXXMH, paboT 110 MOBBIIIEHUIO HE()TEOTAAYH [UIACTOB, JINKBUAINN CKBAXXUH BXOJIUT OOJIBIION
00bEM Pa3ITUYHBIX MEPONPUATHHA, TPOBOAUMBIX Ha JOOBIBAIOIINX U HATHETATEIIbHBIX CKBAKUHAX.
Bce ot paboThl, MpOBEJECHHbIE HA MECTOPOKACHUM 3a IMEPHOA MEXIY MPEeIblIylUM |
BBINOJIHAEMBIM ~ AHAJIM30M DPa3pabOTKH, [JOKHBI OBITh PAaCCMOTPEHBI C TOYKH 3pEHHs
MOJYy4YEHHBIX PE3YJIbTATOB U UX BJIMSHUS HA TEXHUYECKOE COCTOSHHE CKBAXKHH.

Bonpocsl TeXHHKO-?KOHOMUYECKOW 3((HEKTUBHOCTH B ATOW YaCTH aHaimW3a pa3paboTKu HE
AKIIEHTUPYIOTCS, TaK KaK HEKOTOPBIE BUJBI PA0OT HA CKBAXHHAX SIBISIFOTCS MEPOIIPHUSTHIMH IO
PEeryJaMpOBAaHUIO  Mpolecca pPa3pabOTKM M KaK  METOAbl  PETYIUPOBAHUS  JOJDKHBI
paccMaTpuBaThCa IMOAPOOHO B paszene 8§ ordera MO aHaiu3y paspaborku. [lo ocranbHbIM
MEPOTPHUATHAM TEXHOJOTHUeCKni 3¢ (deKT momkeH OBITh MOKa3aH B HACTOSAIIEM pasjaene 7.2.
HeobOxonumo moka3arh KOJIMYECTBO PEMOHTHUPYEMBIX CKBa)KMH, YaCTOTY PEMOHTOB U YHCIIO
PEMOHTOB, CPEIHIOI MPOJOKUTEIBHOCT PEMOHTOB, KOI(GGUIMEHT CMEHHOCTH U YHUCIIO
Opuraz, y4acTBYIOIIMX B PEMOHTHBIX paboTax. Pe3yiabTaTbl peMOHTOB YKa3bIBalOTCA IO HUX
BUZaM 1 o0bekTaM. Dopma npeacTaBiIeHHs pe3ybTaToB - TabauIa, B KOTOPOM TaHbl MOKa3aTeNIN
paboT Mo CKBaXKMHAM U B LEJIOM MO OOBEKTY pa3pabOTKH, MO BHJAM PEMOHTOB, MOKAa3aTeId
paboThl CKBAXXMH /10 PEMOHTAa W ToOcie ero mnposeleHus. JKenmaTelpHO TakXkKe yKa3aTh Mpo-
JOJDKUTENBHOCTD AeiicTBus 3 dekra.

B stom pasmene oTuera HEOOXOOUMO COMOCTABUTH (DAKTHYECKHE M TMPOEKTHBIC 3HAUCHUS
K03(p(PUIIMEHTOB HCTIOIB30BAHUS (POHIA CKBAXHMH M KOA(PPHUIINEHTOB SKCITyaTalllH.

KoadduimeHTs! sKcrTyaTaui CKBaXXHH U KOO (PHUIIUCHTHI UCITONB30BaHNs (POHIA CKBaKHMH
OTPEIENISAIOTCA B IEJIOM IO JOOBIBAIOIIUM M HArHETaTEJIbHBIM CKBOXHHAM M MO Ccrocodam
skciutyaTanuu (ponrtan, razmudr, O1IH, CIIH u ap.) 11 Kaxa0ro SKCIUTyaTal[dOHHOTO 00bEeKTa
U B IIEJIOM 10 MECTOPOKICHHIO.

Ananuz (I)OH,I[a CKBAXXMH [JOJDKCH OaTb MNPCACTABJICHHUEC O TOM, HACKOJBKO IIOJIHO
HCIIOJIB3YCTCA BECh KOMIIICKC HpO6prHHI:IX CKBaXXHH. Hano BbISICHUTh TCXHOJIOIHYCCKUC
IIPUYINHBI BBIOBITHS CKBA)XMH B KOHCEpBAallMO, B 663[[6171CTBI/IC. I/I3yquI/Ie COCTOAHUA
HCIIOJIB30BAHUA OKCILTYyaTallMOHHOI'O (I)OHI[a JOJIZKHO OBITH OCHOBAaHO Ha aHamM3e OajaHca
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BPEMEHU WX pabOThl M MPOCTOEB, M, B YACTHOCTH, aHAJIN3€ MEKPEMOHTHOTO Tepuoja padoThI
CKBaXXWH, KOTOPBIHA onpeiesieTcs: mo Gpopmyiie
_T(T+T))

P ,
rae M - MEXpEeMOHTHBIM Ilepuoi padOThl CKBaxkuH; T, - KalleHZapHOE BpeMs SKCILIyaTalllH
ckBaxkuH; T1 - BpeMs peMOHTOB; T, - BpeMs MPOCTOEB MO OPraHU3allMOHHBIM Npu4YuHaMm; P -
KOJIMYECTBO MOJ3EMHBIX U HA3€MHBIX PEMOHTOB, BBI3BIBAIOIINX OCTAHOBKY CKBaKHH.

B cooTBeTcTBUM ¢ pe3ynabTaTaMy aHAJIM3a PEMOHTOB M PaboThl (DOHIA CKBAXKHH JACTCS OIEHKA
TEXHUYCCKOMY COCTOSAHUIO q)OHI[a I[O6BIBaI-OH_lI/IX 1 HAarHeTaTeJIbHBIX CKBAXXHWH U OLICHKA BBIITOJIHCHUA
IUTAaHa PEMOHTHBIX pPabOT Ha MecTopokiaeHuH. Jyis ycTpaHeHHs Ae(PEeKTOB B CKBaXHHAX U
MPEIOTBPAICHNAST HEKAYECTBEHHBIX PEMOHTOB MOTYT OBITh JaHBl PEKOMEHIAIIMNA U COCTaBJICH IUIaH
HEOOXOMMBIX TIOJJ3EMHBIX U KalUTAIBHBIX padboT ¢ (oHIOM cKkBakuH. Oco00e BHIMAaHHE B aHAITN3E
CIIelyeT YICJIUTh OLEHKE MEPONPHUATHH MO MyCcKy O€3IeHCTBYIOIIMX CKBAXHH B JKCILTyaTaITHIo.
Buer peMOHTOB TOJIKHBI OBIThH 3aIIMCAHBI B COOTBETCTBUH C PYKOBOAIINM AOKyMeHTOM [10].

M (7.1)

8. OLUEHKA 5ODEKTUBHOCTU ITPOLUECCA PA3PABOTKU.
I'MAPOAMHAMMWYECKHUE METO/bI ITOBBIIIEHWA HEOTEOTAAUYN

3anpoeKTUPOBAHHBIN M OCYIIECTBIISIEMBIN ITpoliece pa3paboTku HeTIHOW WM HedTera3oBoi 3a-
Jexu TpeOyeT HE TOJNBKO HENPEepPhIBHOTO KOHTPOIS, HO H TOCTOSHHOTO PETyJIHPOBAHUS
(ympaBieHus1) MyTeM BO3JCHCTBHUSI Ha 3aJieKb Yepe3 HAarHETATENbHBIC W JOOBIBAIONINE CKBaXKUHBI.
DT0 BO3/CHCTBUE BIMSICT HA (DMIBTPAIIMOHHBIC IOTOKH B IJIACTE, T.€. U3MEHSET THIPOJUHAMHYCCKUC
XapaKTepUCTHKH O0BbeKTa pa3padoTku. [lo3TOMYy METOABI PEeryaupoBaHUs Ipolecca pPa3padOTKH
HEe(TSHOW 3aJICKU MOKHO Ha3BaTh THAPOJMHAMHUYSCKHMMH METOJAaMHU ITOBBINICHUS HEDTCOTIAYH
mractoB (I'MIIH), T.K. KOHEUHOH MEILIO PETYIMPOBAHMS SBJIACTCA MOBEIINICHHE TEKYIEH WIN
KOHEYHOI He(pTeoTnauu 1miacTos.

I'upponuaamMudeckue MetoAn!l noBelmeHus HeTeornaun (I'MITH) wim MeTonbl perynupoBaHus
MPEACTARISIIOT COOOM  MPOTrPECCUBHBIC TEXHOJOTHUH THAPOJAMHAMHUYECKOTO BO3JCHCTBUS Ha
MPOJIYKTUBHBIC IUIACTBI €  IEJbi0  oOecrieueHUs BBICOKOM  A(PQPEKTUBHOCTH  pa3pabOTKH
MECTOPOXACHUI 1 HanOoJiee TIOJTHOTO U3BJICUCHHS He(TH U3 HEAP NP PEKUME BBITSCHEHUS HE(TH
BO/ION. MepomnpusTusi (METOAbI) M0 THAPOAMHAMUYECKOMY BO3JEHCTBHIO Ha TUIACTHI MPECIETYIOT
11eJTb MTOBBINICHHUSI HHTEHCUBHOCTH BO3JICHCTBHS HA C1a00ApeHUPYEeMbIe 3arachl HE(TH M BOBJICUYCHUS
B pa3pabOTKy BBISBICHHBIX B TIpolecce pa3OypuBaHUsS W OKCIUTyaTallid HEAPCHUPYEMbBIX
TCOJIOTUYECKHX 3a1acoB He()TH B 00bEKTE pa3pabOTKH.

8.7. Knaccugurayus cuopoounamuueckux memooos noguvluierus Hegpmeomoayu niacmos (I'MITH)

B mannom MCTOOANYCCKOM PYKOBOJCTBC IIPUHATA KJ'IaCCI/I(bI/IKaHI/ISI TUAPOANHAMHUYCCKUX MCTOA0B
ITOBBIIICHUA He(bTeOTI[a‘H/I 0 pas3IMdriO0 B TCXHOJOI'MHU OCYIICCTBJIICHUA U CTCIICHU BOSHCﬁCTBHH ux
Ha MMPOAYKTUBHBIC IJIACTHI.

K nepBoii rpymme oTHECEHbl METOABI, KOTOPBIE Yallle MPUMEHSIOTCS Ha MPOMBICIAX BBUAY CBOEH
IPOCTOTHI B TEXHOJIOTUU pPEATU3aLUHU, HO MO CTENEHH BO3JEWUCTBUS Ha IUIACTHI OHU ciabee, yem
METO/Ibl BTOPOI IPyIIIHI.

Ko BTOpOI1 rpymmne oTHeceHbl METO/IbI BO3/IEUCTBHUS, OCHOBAaHHbIE HA U3MEHEHHSX EPBOHAYAIBHO
MIPUHATHIX CUCTEM Pa3MENICHUsI CKBAKUH W BO3JICHCTBHS.

K niepBo#i rpymme 0THOCATCS T€ METOIbI THAPOINHAMHIECKOTO BO3ICUCTBHIS, KOTOPHIE OCYIIIECTB-
JAIOTCA TOJIBKO 4Y€PE3 HM3MCHCHHUA PCKUMOB pa6OTBI CKBa>XWH W HaIpaBJICHbBI Ha BOBJICUCHHE B
AKTUBHYIO pa3pabOTKy clIa00JpeHUPYEMBIX 3aI1acoB.

OTH MeTObI 00BETMHAIOTCS HA3BaHUEM "'HECTAIMOHAPHOE 3aBOIHEHUE" 1 BKITIOYAIOT B ceOsI:
B HArHETATCJIIbHBIX CKBAKMHAX:

- IOBBILLICHUE JJaBJICHHUS HarHETAHUS;

- LIMKJIMYECKOE 3aBOJHEHHUE, T.€. IEPUOJINUECKOE CHIKEHHUE (TMIPEKPAIllEHUE) 3aKaUKH BOIbL;

- IepepacnpeiesieHue pacxo10B 3aKauuBaeMoro 00beKTa Mo TPyInaM HarHeTaTeIbHbIX CKBaXKUH
(mepemeHa HampaBlieHU (UIBTPALIMOHHBIX TOTOKOB);

- OJTHOBPEMEHHO-PA3/ICIbHYIO 3aKauKy BOJIbI B Pa3HbIC IUIACTHI Y€PE3 O/IHY CKBAXKHHY,
- n30MpaTenbHas 3aKayka BOAbI B HU3KOMPOHUIIAEMBIE MPOTUIACTKY U TUIACTHI, 30HBI U YUYACTKH;
- OTpaHWYEHNE WU MTPEeKpalIeHNe 3aKaYKH B BEICOKOIIPOHHUIIAEMBIE ITPOTLIACTKHY;
- METOIBI 00PaOOTKH MPU3a00MHOM 30HBI, KOTOPBIE U3MEHSIOT PEXXUM PAOOTHI M BOCCTAHABIIMBA-
0T MMOTEHIINA CKBaXXHH (THAPOUMITYIIECHOE, BOJTHOBOE BO3JICHCTBUE U [IP.);
- MEXaHHYECKHE METO/bl M3MEHEHHS PEKHUMOB paOOThl HATHETATEIBHBIX CKBAXXUH (THIPOPA3PHIB
TU1acTa, IOMHTEpBaIbHBIE 00pa0OTKH, MHTEHCUBHAS Iepdopalius, 3a0ypruBaHrue BTOPHIX CTBOJIOB
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H 7Ip.);

B JIOOBIBAIOIIINX CKBOKMHAX:

- U3MEHEHHE OTOOPOB >KHJIKOCTH B IIEJIOM IO OOBEKTY pa3pa0dOTKH, MO OTACIHHOMY ILIACTY,
0JIOKY, 30HE, YYaCTKY WM TPYIIe J0OBIBAIOIINX CKBAXKHH;

- (hopcupoBaHHBIN OTOOP KMIKOCTH W3 I'PYIMI CKBOKWH WU M3 OTACIbHBIX CKBa)XMH JaHHOTO
y4acTKa, 30HbI, OJIOKa;

- IEPHOIMYECKHE BPEMEHHBIC OCTAHOBKH M MYCKH IPYIIN CKBaKUH WA OTJICIbHBIX CKBA)KHH;

- OJIHOBPEMEHHO-pa3/Ie/IbHas SKCIUTyaTallus CKBOKUH B MHOTOILJIACTOBBIX 00BbEKTaX;

- ONTHMH3AIIHS [TEPETIaIOB TaBICHIS MEKIY TUIACTOBBIM U 3a00HWHBIM JaBIICHUSIMU;

- MHOTOOOBEMHOE BHYTPHUIUIACTOBOE BO3ICHUCTBUE 1O OTPAaHHYCHUIO BOJOIPUTOKOB (M30JISIHOH-
HbIC pabOTHI);

- cHUCTeMHbIe 00paOOTKM MpU3adOMHON 30HBI, THUAPOPA3PBHIB IUIACTA, IOMHTEPBAIBHOE
MOBBIIIICHUE MTPOAYKTUBHOCTH CKBAXXHMH (JIOCTPEJIbI, IIEPECTPEIbI U 1IP.);

- 3a0ypuBaHUE BTOPBIX U TOPU3OHTAILHBIX CTBOJIOB.

Ko BTOpO# rpymme OTHOCATCS METOJNbI, HANpaBJICHHbIC Ha BOBJICUECHHE B pa3pabOTKy
HEJIPCHUPYEMBIX WU CJIa00APECHUPYEMBIX 3a1acoB (Y4aCTKOB, 30H M MPOIUTACTKOB) HEOJTHOPOTHOTO
NPEPBIBUCTOTO IJIacTa. DTU METOABI (MEPONPUATHS) OTJIMYAKOTCS OOJIBIIMM Pa3HOOOpa3ueM IO
TEXHOJIOTMH BO3JICHCTBUS Ha TUIACTHI, CTENICHb BIMSIHUSA X Ha TEXHUKO-DKOHOMHUYECKHE TIOKA3aTeIn
pa3pabOTKH BeChbMa BEJIHMKA, M IIO3TOMY OHH OOOCHOBBIBAIOTCSI B IPOEKTHBIX JOKYMEHTax
(TEeXHOJIOTUYECKHX CXEeMax, MPOEKTax pPa3padOTKU M JI0pa3padOTKH), aHaiIM3ax pa3paboOTKu u
ABTOPCKHX HAJ30pPax.

K HuM oTHOCSTCS:

- IepeHoC (POHTA HATHETAHHS BOJIbI B UMCIOIIUECS CKBaXKHHBI,

- OpraHu3alus JTOMOJHUTEIbHBIX PSAJI0B HarHETATEIbHBIX CKBAXKUH B OJIOKOBBIX CHCTEMaX paspa-
OOTKH ITyTEeM NIepeBoia TOOBIBAIOIINX CKBAKHH B HATHETATCIIBHBIC,

- OpraHu3aIKsi OYaroB 3aKa4yKH BOJIbI B OTICIbHBIC TOOBIBAIOIINE CKBAKUHBL;

- BOBJICUCHHE B Pa3pabOTKy HEIPEHUPYEMBIX 3aMacoB He(TH B JIMH3AX, TYMMMKOBBIX U 3aCTOMHBIX
30HaX, HHU3KOMPOHHUIIAEMBIX MPOCIIOAX IyTeM OypeHUs MOMOJHUTEIbHBIX TOOBIBAIOIIMX WU
HarHETaTEJIbHBIX CKBAKWH, 3a0ypHMBaHUS BTOPBIX CTBOJIOB, TOPHU30HTAIBHBIX CTBOJIOB, INEPEBOIA
CKB@KHUH C JIPYTMX OOBEKTOB WJIU IUIACTOB, Pa3yKpyMHEHHUS OOBEKTOB, OPraHU3aIllMK 30H M TOJCH
CaMOCTOSITENIbHOM pa3paboTKH;

- opraHusanys OapbepHOM, IUIOIAAHOW M JAPYrHMX MOIU(UKALMKA BHYTPUKOHTYPHOTO
BO3JICHCTBHSI MyTEM 3aKauKH BOBI C IEIbIO BBIPAOOTKH 3armacoB HE(TH B OOIIMPHBIX MOATa30BBIX
30HaxX ra30HEe(MTIHBIX MECTOPOIKICHUN;

- Ipyrue HOBBIC TEXHOJIOTHU 3aBOJIHEHUS IS CJIOKHOIIOCTPOCHHBIX 3aJIC)KEH M TPYIHOU3BIICKAL-
MBIX 3aI1acoB He(TH.

MeToapl THAPOIMHAMUYECKOTO BO3ICHCTBUS Ha MPOAYKTUBHBIC TUIACTHI IIPUMEHSIIOTCS OOBIYHO B
pa3IMYHBIX COYETAHUSAX JAPYr C JAPYrOM OJHOBPEMEHHO, a I(PPEKTHBHOCTh KAKOTO-THMOO OJHOTO
METO/Ia B3aUMOCBSI3aHa ¢ 00bEMOM MMPUMECHEHUS APYTHX.

8.2. Ilopsiook nposedenusi pabom no onpeoeneHuio dPHekmusHocmu
2UOPOOUHAMUYECKUX Mem0008 nosviuieHusi Hegpmeomoauu (I’ MITH) niacmos

OOBEKTOM THIPOJIMHAMUYECKOTO BO3JICUCTBUS SIBISCTCS 00BEM IIACTa, OTJACICHHBIA OT JPYTUX
€ro J4acTel eCTeCTBEeHHBIMH M HMCKYCCTBCHHBIMHM T'DAHHIIAMHM: JIUTOJIOTHUYECCKHMH, TEKTOHUYCCKUMH
HapYIICHUSMH, JIMHUSIMU HATHETATEIILHBIX CKBAXHUH U T.II.

K o0bekTaM rufipogMHaMUIECKOTO BO3IEHCTBUS OTHOCSITCS:

- OJIOKM PSAAHBIX M DIIEMEHTHI IUIOIIAJHOW, HM30MpATEIbHON W JNPYrUX CHCTEM pa3MEIICHHS
JIOOBIBAIOIIMX U HAarHETATEIIbHBIX CKBAXKHH;

- 30HBI PaCTIPOCTPAHEHHS PA3TMYHBIX THIIOB KOJJIEKTOPOB B 00beMe POTYKTHUBHOTO TOPU30HTA;

- CaMOCTOSITeTIbHBIC y4acTKH, Oyokwu, moiist pazpaborku (BH3, 'H3, Hu3konpoHHUIIaeMbIX 30H H
JIp.), OTJCJICHHBIE OT JPYrMX YacTe 3ajieXW ECTECTBEHHBIMH WM HMCKYCCTBEHHO CO3AaHHBIMU
TPaHUIIAMU;

- BOJIOHE()TSHBIE 30HBI, OT/ICTICHHBIE OT YMCTO HE(TAHBIX PAJAMU HATHETATEILHBIX CKBAXKHH;

- MOJra30BbIC 30HBI, OT/ICJICHHBIC OT HE(PTIHBIX M ra30BBIX 30H OapbepaMy HarHETATCIBHBIX CKBa-
UH (OapbepHOE 3aBOAHEHUE U €T0 MOAU(PHUKALIH);

- IPyTHE YYaCTKH, MPOTUIACTKH, JIMH3bI, TYITUKOBBIC 30HBI, BBIACISIEMBIC B CAMOCTOSTEIILHBIC dJIe-
MEHTHI pa3pabOTKH.

KomnuectBennoe omnpenencaue sdhdhextusaoctd 'MITH 1miacToB, T.e. m00bYa HeTH 3a cUeT
MPUMEHEHHUS TUPOIMHAMUYECKOTO BO3JICHCTBYS, MPONU3BOUTCS MMyTEM CPABHEHUS C TIOKA3aTeIIIMU
06a30BOr0 BapHaHTa.

ba3oBbIll BapuaHT - 3TO BapuaHT pa3pabO0TKH, KOTOPKIM ObLT ObI peann30oBaH HA JAHHOM OOBEKTE
TUAPOAMHAMUYECCKOTO BO3JICHCTBUS, €CIU Obl HAa HEM HE MpHUMEHsJCcs paccMmaTrpuBaembiii [ MITH
TJIaCTOB.
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D¢ heKT OT TUAPOAMHAMUIECKOTO BO3ICUCTBYS 3a JAHHBIN MHTEPBAJI BPEMECHH OIPEACIIICTCS Kak
pa3HOCTb MeXy (pakTHUeCKOH 100bI4el HeTH 1 100bIYel HePTH 0 6a30BOMY BapUaHTY.

IIporuo3 mokasarenei pa3paboTku 0a30Boro BapuanTa (moObIYa He(dTH, KUIKOCTH, OOBOJIHEH-
HOCTh, KOJIMYECTBO CKBAXKWH, TEPENagoB AABICHUN M Jp.) AOHKCH MPOM3BOJIUTLCA HA CPOK OT
OJTHOTO JIO IIECTH JIET, B 3aBUCUMOCTH OT MIPUMEHSIEMOIN TEXHOJIOTUU BO3JICHCTBUSI.

JloObray HedTH (TexHOIOrHYecKas 3ddexTuBHOCTh) 3a cuer ' MITH mmacToB skenaTenpHO omnpe-
JIeTISITh €KEeKBapTaIbHO.

B caygasx, koraa mpupocT 1o0brau HeTH 3a KBapTall OKaKETCs HE3HAYUTEIIHHBIM 110 CPABHCHUIO
¢ obmieit moObIyeii HeTH U3 00BEKTa BO3ACHCTBUSA, KBapTaibHas d(P(PEKTHBHOCTD OICHUBACTCS KaK
YeTBEpTas 4acTh I'OJI0BOro dPdeKTa.

OddexktuBHocts 'MIIH miacToB I0mKHA ONMPEEITHCS B LIETIOM 0 00BEKTY BO3IekcTBHs. B
ciaydasx, korma ddQexkr ompeAciseTcs IO  OTACIbHBIM  CKBa)KMHAM "CKBaKHMHHBIM"
XapaKTEePUCTUKAM), TOJDKEH ObITh YITCH 3PP EKT B3aUMOBIUSHUS CKBAXKHUH.

Brigenenue pacueTHBIX 00BEKTOB THAPOINHAMUYCCKOTO BO3JICHCTBHS ISl omnpeaeacHus 3¢ dek-
tuBHOCTH ['MIIH nHOMKHO OCHOBBIBATHCS HA PeE3ysbTaTax JACTaIbHOTO T'€0JIOTO-TIPOMBICIIOBOTO
aHaym3a pa3pabOTKU MPOAYKTHBHBIX IIAcTOB. EciM Takue ydacTku paHee HE ObLUTH BBIIEICHBI, X
TPaHUIIBl YCTAHABIMBAIOTCS HA OCHOBAHHMU T'€OJIOTO-TIPOMBICIIOBBIX MAaTE€PUAIOB, MOJACUYUTHIBAIOTCS
TCOJIOTUYECKHE 3alachl Ha 3TUX y4YacTKaX, ONMPEICNIIeTCsS CTEICHh M XapakTep BBIPAOOTKH 3amacoB
HedTH U3 HUX. Ha 00beKTax rHAPOJIMHAMHYECKOTO BO3ACHCTBHS OOBIYHO MPHUMEHSETCS HECKOJIBKO
I'MIIH omHOBpeMEHHO WIIM CO CMEIICHHEM BO BpEeMEHH. B 3THX cllydasx ompeneiseTcs oO0mas
TeXHoIornueckas 3((EeKTUBHOCTh BCEX METOJIOB BO3JICHCTBUA. Bhimenenue sddexra oT Kakiaoro
BHJIa THUIPOJMHAMHUYECKOTO BO3JCHCTBHS MOXKET IPOM3BOAUTHECS YCIOBHO C YYETOM CTEIEHU
BO3CHCTBUS U pPeaTn3ailiu.

BenmnuuHa mpuUpocTa  KOHEYHOM HE(PTEOTHayd 3a CYET METOJOB THAPOAMHAMUYECKOTO
BO3JICUCTBUS OMPECIACTCS 00hEMOM JIOMIOJIHUTEILHO BOBJICKAEMBIX B pa3padOTKy IeOJIOTHIeCKUX
3aracoB HEPTH.

[IpumMeHeHrne TUAPOAMHAMHUYECKHX METOJIOB BO3JCHCTBHUS, OTHOCSAIIMXCS K TIEPBOW TpYIIIE,
MIPUBOJIUT, B OCHOBHOM, K YBEJIIMYCHHIO TEKyIIeld HEPTEOTHAayu IIACTOB, HO MOXKET B OTACIBHBIX
CITyYasx MOBBIMIATh U KOHEUHBIH KOd(DduimeHT n3pnedeHus HeGTr (€CM 3TH METOJBI TIO3BOJISIOT
BOBJICYb B aKTUBHYIO pa3paboTKy ci1aboapeHUpyeMble 3arachl HEPTH).

K yBennueHuto KoHEUHOH He(TEeOTHauM BEAET, B YaCTHOCTH, (DOPCUPOBAHHBIA OTOOP KHUIKOCTH
BCJIC/ICTBHE TIOBBIIIICHHS TIPejiesia PeHTA0CIbHOCTH IKCILIyaTallii CKBaKHH 110 0OBOJHEHHOCTH ITPO-
JTIYKIIWH.

MeTo/1bl BTOPOU I'pyNIbl HAIIPABJICHBI, B OCHOBHOM, Ha BOBJICUCHHUE B aKTHBHYIO pa3paboOTKy He-
JIPCHUPYEMBIX WM CIIAa00JIPEHUPYEMBIX OallaHCOBBIX 3amacoB HE()TH M BEAYT K YBEIHUYCHHUIO
CTEICHU U3BJICUEHUs He(TH 13 HeJIp.

ITpu BEIOOPE M 00OCHOBAaHUM THIPOJIWMHAMHUYCCKUX METOJOB TOBBIMICHUS HEe(PTEOTAauM IJIACTOB
JIOJDKHBI YYUTBIBATHCS TEXHHUECKUE BO3MOKHOCTH HA36MHOTO U TMOJ[36MHOT'0 000py10BaHUs (KOHCT-
PYKIIHS CKBKUH, YCThEBOE 000PYI0BaHUE, TOBEPXHOCTHOE O0YCTPONCTBO, CIIOCOOBI SKCILTyaTalluu
CKBaXXWH, MPOU3BOUTEIHHOCTh HACOCHBIX YCTAHOBOK H JIP.).

Bunbl, 00bemMbl BHEApeHUS U okugaemast 3((HEeKTUBHOCTh 0OOCHOBBIBAIOTCS B TEXHOJOTHYCCKHX
CXeMax, MPOoeKTax pa3paboTKu u J0pa3pabOTKU He(TSIHBIX MECTOPOXKICHUH, a TaKXKe B paboTax 1o
TEeKYyIIEMY TeO0JIOrO-IIPOMBICIIOBOMY aHAJIM3y W TI0 Pe3ysibTaraM aBTOPCKOTO Haja30pa 3a
peam3anuen IPOEKTHBIX TOKYMEHTOB.

8.3. Memoowi pacuema mexnono2uueckux nokazamenet pazpabomru 6a3068020 6apuanma

Mertoapl pacyeTa TEXHOJIOTHYECKUX IIOKa3aTelci mo 0a30BOMY BapHaHTy IOAPA3ACIAIOTCS Ha
JIB€ OCHOBHBIE TPYTIIIHI.

K HeDBOﬁ I'pynne OTHOCATCA SKCTPAIIOJIAIMMOHHBIC METO/bI, BKIIIOYAKOINUEC XapaKTCPUCTUKH BBI-
TECHCHHS ¥ UMUTAIIMOHHBIE MOJICIIH, TOCTPOEHHBIE 110 Pe3yIbTaTaM MHOTO(GaKTOPHOTO aHAJIK3a.

KO BTODOﬁ TPVIIIIC OTHCCCHBI METOBI, OCHOBAHHBIC Ha MNPUMECHCHUU (1)I/I31/ILIGCKI/I
COMEPIKATCIBHBIX MaTEMAaTHYECKUX MOJAEIeH IMpolecca H3BICYCHUS HEPTH U3 HEOAHOPOMHBIX
TIaCTOB (TMIOCTOSIHHO JICHCTBYIOIIUE Ie0JIOT0-TEXHOJIOTHUSCKUE MOJICIIH).

XapaKTePUCTUKOW BBITECHEHMS] HA3BIBAIOT SMIIMPHUYECKYIO 3aBHCHMOCTh THIIA HAKOIUICHHAS
J00bIYa HE(pTH - HAKOIUIEHHBIH OTOOp KHAKOCTH. XapaKTePHUCTHKA BBITECHEHHS OTpa)kaer
peabHBI MPOIECC BHEIPAOOTKHM 3alacoB HE(PTH M CBA3AHHYIO C HUM [OWHAMHKY OOBOJHCHUS
MPOAYKIIMU TIPH Pa3pabOTKe HEOAHOPOIHBIX IJIACTOB Ha PEXKMME BHITCCHEHHUST HE(PTH BOOM.

XapaKTepUCTUKH BHITECHEHHS IO3BOJISIOT CYAUTh 00 3(hPEeKTUBHOCTH BEIPAOOTKH 3aI1acOB HE(DTH
IIpH 3aBOJHEHUU 00BEKTOB pa3paborku. COmOCTaBIIEHHE XapaKTEPUCTHK BHITECHEHHH pPa3IMYHBIX
00BEKTOB pa3pabOTKU B Oe3pa3MEPHOM BHIE ITO3BOISET CPABHUBATE STH OOBEKTHI, BEISIBIATH IPHUUM-
HEI ¥ (DaKTOPBI, BIMSIONIAE HAa XapaKTep BHIPAOOTKH 3a1acoB HE(TH.

B npaktuke pa3paOoTk¥ HEDTAHBIX MECTOPOKICHHH, HaApsIAy C JOPYTHMH METOIAMH,
XapaKTePUCTHKH BBITECHEHHUS HCIOJIB3YIOTCSA JUIS OLEHKH 3()(PEKTUBHOCTH MEPONPHUATHH II0
COBEPIIIEHCTBOBAHUIO CHUCTEM pa3paboTKH. BHeceHne uH3MEHEHHH B CHCTEMY pa3pabOTKH,
CBSI3aHHBIX C BOBJICYCHHEM B AaKTHBHYIO pa3pabOTKy HE(PTCHACBIIICHHBIX YYaCTKOB U 30H
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MPOJIYKTUBHBIX TJIACTOB, OTPaaeTcsl Ha opMe XapaKTEPUCTUK BBITCCHEHHUS, TOCKOIBKY MEHSIETCS
XapakTep IMHAMUKU 00BOAHEHHOCTH MPOTYKIIUH.

DTa 0COOEHHOCTh XapaKTEPUCTUK BBITECHEHHUS MCIOIL3YETCS B MIPAKTHUKE pa3pabO0TKH HE(TIHBIX
MECTOPOXACHUH JIJIs1 KOJTMYESCTBEHHOM OIEHKH MEPOTIPUSTHIA 110 TOBBIIISHUIO €€ 3(PPEKTUBHOCTH.

Hcnonp3yemMble B NPAKTHKE XapPaKTEPUCTHKK BBITECHEHUS MOXXHO pa3/eiWTh Ha JBa BUJA -
WHTETpalibHbIe U TuddepeHranbHbIe.

HHTerpanbHble XapaKTepUCTUKUA BBITECHEHUS, KaK MMPaBUJIO, YCTOWUYUBEI, ¢l1a0o "pearnpyroT" Ha
CITy4aiiHbIe KpaTKOBPEMEHHBIC U3MEHEHHS Ipoliecca pa3paboTKH MECTOPOKICHHSI, 1 MEHSIOT CBOIO
dbopMy JHIIb TIPU CYIICCTBEHHBIX W3MEHEHUSX IPOIECCOB W3BIICYCHHUS HE(DTH B 3HAYUTECIHHOM
o0Beme pazpabaThiBaeMOro TUIACTA.

JuddepeHnnanbHple XapaKTePUCTUKNA BHITECHEHUS, BKITFOYAIONINE B ce0sl TaKUE BEIIMYMHBI, KaK
TeKymmas no0br4a HeTH, HedTecoaep:kaHue B 0TOMpacMOi IPOYKIIUU WK BOAOHEPTIHOM (hakTop,
3HAYUTEJIBHO MEHEE YCTOMYHUBEI, TPEOYIOT Oo0Jjiee TIIATEIbHBIH 00paOOTKH HaHHBIX, "OoTcenBaHM"
CIy4alHBIX (PAaKTOPOB MPU HMX IMOCTPOCHUHM M HMCIOJIB30BAHUM JJIA ONpeaciieHus 3(PQPeKTHBHOCTH
METOJIOB MOBBIIIEHUSI HEPTEOTAAUH TJIACTOB.

HanexHocTh KOJNHMUYECTBEHHBIX OlleHOK 3ddexktuBHocTr ['MITH macToB mo xapakTepucTHKaM
BBITECHEHUS! B 3HAYUTEIHLHON CTETICHW 3aBHCUT OT JOCTOBEPHOCTH MPEICTABICHUS T€0JIOTUIECKOTO
CTpoeHHsI 00beKTa pa3pabOTKU WIIM €ro y4acTKa, BEJIMYMHBI 3a1lacoB HE(PTH, CTETIEHU U XapakTepa
WX BBIPAOOTKH, CTaOWIBLHOCTH CHCTEMBI pa3pabOTKH, TOpsJKa W TeMIla BBOJAa B pPa3pabOTKy
MECTOPOXKACHHUS WIM €ro y4acTKOB, NMEPEMENICHHs 3armacoB HE(PTH W3 OJHUX YacTed 3aJeKd B
JIpyTUe, a TakKe OT XapakTepa U OOBEMOB MPOBOAMBIIMXCS MEPONPHUATHNA B MPEIIICCTBYIOIIHIMA
nepuoa. Pa3muyHOe coYeTaHWe ATHX OCHOBHBIX (DAKTOPOB MOXKET OKa3bIBaTh CYIIECTBEHHOE
BIMSHHE Ha IOBEJCHHE XapaKTEPHCTHK BBITCCHEHHS B IPOIECCE HM3BJICUCHHUS 3amacoB He(TH.
OCHOBHBIM TIPU3HAKOM, OTIPENETSIONIMM BO3MOKHOCTh MCIOJIb30BAaHUSI KOHKPETHON MHTETpaIbHOM
XapaKkTePUCTUKKA  BBITECHEHHUS JUIsl JOKCTPANoOJSIMA HAa TMPOTHO3HBIA  TEPHOJ, SBIACTCA
MPSMOJIMHEWHBIA ~ XapakTep Ha KOHEYHOM ydYacTKe K MOMEHTY Haudaja [pUMEHEHUs
THAPOJMHAMUYECKOTO METOJa TIOBBIMICHUS HedTeoTmaun (METOAbI  PETyJIUpOBaHHUSA) Ha
paccMaTpuBacMoOM O0BEKTE. ITUM OOCTOSITETLCTBOM, IO CYIIECTBY, H OOBSICHICTCS MHOTooOpa3ue
BUJIOB MHTETPAIIbHBIX XapaKTEPUCTUK BHITECHEHUS, MTPEAJIOKEHHBIX PA3IMIHBIMU UCCIEA0BATEIISMH,
KaXJas W3 KOTOPBIX, B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHM W OCOOEHHOCTEH Ipoiiecca
BBIPA0OTKH 3a11acoB HEPTH, MOXKET OKa3aThCsl HANOOJIEEe MPUSMIIEMOM.

XapaKTepHUCTUKH BBITCCHEHHS MOTYT HPHUMEHSTHCS JUISI OHEHKH 3((MEKTUBHOCTH MPAKTUUCCKU
BCEX METOJOB THIPOAMHAMHYECKOTO BO3ICHCTBHS HAa NPOAYKTUBHBIC IUIACTHI, 32 MCKIIOUYCHHEM,
BO3MOJKHO, ITO/ITA30BBIX 30H ra30HE(PTSIHBIX 00BEKTOB pa3pabOTKH.

Creryer UMETh B BUJIY, YTO HM3MeHeHHE (OPMBI XapaKTEPUCTHKH BBITCCHCHHS MOXET OBITh
CBS3aHO KaK C BOBJICUCHHEM B aKTHBHYIO Pa3pabOTKy HEIPEHUPYEMBIX WIH CIIa00JpEHUPYEMBIX
3armacoB He(MTH (B TYNUKOBBIX 30HAX, OTHCNIBHBIX TMPOCIOAX, JHH3aX H T.O.), TaK U C
nepepacnpeieieHueM 0TOOPOB KUAKOCTH U 3aKaUKH BOJIBI IO CKBAKHHAM, T.€. THAPOIMHAMUYECKOE
BO3/ICHICTBIE MOXKET OKa3blBaTh BJIMSHHME KaK Ha KOHEYHYIO, TaK M Ha TEKyI[yl0 HedTeoTmady.
[TosToMy mpu OIEHKE TEXHOJIOTHYECKON A(PGHEKTUBHOCTH MEPONPHUSTHI CIIEIyeT HCIOJIb30BaTh
pe3yabTaThl TEKYIIErO T'€0JOr0-TIPOMBICIIOBOTO aHAM3a C LEJIbI0 ONPENeTCHHs TOTOTHUTEIHHO
BBOAMMBIX B pa3pabOTKy 3amacoB He(GTH B pe3yJbTaTe W3MEHEHHUS CHCTEM BO3JCHCTBHS, OypeHus
CaMOCTOSITENILHBIX CKBaXMH Ha OTHEJIbHBIC MPOCIIOH, JIMH3bI, TYHMKOBBIE M CIA00JpEeHUpYyEeMbIe
30HBI.

[TockonbKy BETMYUHBI 3a11acOB HEDTH B ITHX 30HAX OOBIYHO HEBEJMKH 110 CPABHEHUIO C OOIIINMU
3armacaMu HeTH 00BEKTa pa3pabOTKH, BIMSHAE BBOJA HX B AKTUBHYIO pa3pabOTKy MOXKET OKa3aThCs
cnab0 3aMEeTHBIM Ha (hOpMe XapaKTEepPUCTHKHU BBITECHEHUS. B 3THX ciydasx o0beMbl 100bIYM HEPTH,
MOJIYYCHHBIC U3 JIOTIOJHUTEIHHO BBEJIEHHBIX B Pa3pabOTKy re0JIOTMUECKUX 3armacoB He(PTH, TOJKHBI
OTPENIENATHLCS OTACIBLHO U MIETMKOM OTHOCHUTHCS K METOY TUAPOIMHAMUYECKOTO BO3ICHCTBUSI.

Hcnonb3oBanne XapakKTepUCTHK BBITECHEHUS 10 OTACIBHBIM CKBKWHAM JIJIsI OLIEHKH 3(()EKTHB-
HOCTH THJPOJIMHAMUYECKHX METOJOB YBEIWYeHUS] He(DTEOTAaun SBISICTCS BEChbMa YCIOBHBIM H3-32
CYIIECTBEHHBIX M3MEHEHUHN pekuMa paboThl KOKJIO0W W3 HUX B TEUEHUE MEPUOJAA IKCIUIyaTallud |
B3aUMOBJIUSHUSL paOOThl OKPYKAIOIIUX CKBAKWH. B CBA3M ¢ 3TUM HCTHOJIL30BAHME CKBAKHMHHBIX
XapaKTEPUCTUK BBITECHEHUS JIJISl OIICHKU TEXHOJIOTMUECKOU 3(PPEKTUBHOCTH THAPOAMHAMUIECKOTO
BO3/ICHCTBHSI HE PEKOMEHAYETCSl.

Jlis  MeTofoB THUAPOAMHAMHUYECKOTO BO3JCHUCTBHUS, NPEIyCMAaTPUBAIOIIMNX BOBJICUCHUE B
aKTHUBHYIO pa3pabOTKy HEAPECHUPYEMBIX 3amacoB He(TH, B HaYaILHBIM TIEPHO]] pa3pabOTKH 00bEeKTa
pEKOMEHyeTcsl mpuMeHeHrne audQdepeHIManbHbIX XapaKTePUCTUK BBITECHEHUS BBUJY HU3KOMN
00BOIHEHHOCTH TTPOIYKITHH.

s ompenenieHus: KOJMYeCTBEHHON 3(pPEeKTUBHOCTH THAPOIMHAMUYCCKUX METOJIOB YBEITUICHHUS
TeKyIIel 1 KOHEUYHOW He(TeOTIaul MOTYT HCIIOJIb30BAaThCS XapaKTePUCTHKH BHITECHEHHS Pa3IMIHO-
TO BUJIa, OCHOBHBIMH M3 KOTOPBIX SIBISIOTCS CJEIYIONTHUE:
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Qx

1. =
Q.
2.Q,=A+ B (npennoxena KamGaposbim I.C. 1 ap.);

B
JQu

4.Q,=A + BQj, (mpennoxeHa KasakossM A.A.);

5.Q,=A+ Bg-'i (mpepnoxena YepenaxunbiM H.A. 1 Mosmbirodt I T.);

= A + BQ, (npepnoxena HazaposbiM C.H. u CunavesbiM H.B.);

3.Q,=A+ (npeanoxena IMupsepasauom A.M. | 1p.);

6. Q, = A + BInQ,, (mpeanoxeHa CazoHoBbM B.P.);
7. Q, = A + BInQ, (mpeanoxena MakcHMOBBIM M.H.)

8.Q,=A+ Blng—B (mpeanoxena I'ap6om @.A. u HumMepMaHOM 2.X);

H

9. g_" =A+ BecQ" (mpeanoxena ¢pasLy3cKHM THCTHTYTOM HedTH),
H
10.Inn, = A + BInQ,;
11.qu=q, + €™
9o
12.9,= —=,
X 1+t
rae Qn, Qg, OQx - HakomaeHHasg ¢ Hadama pa3pabOTKHM [J00bYa He(TH, BOILI, KHUIKOCTH
COOTBETCTBEHHO; (u, Us, Ox - J0ObMAa HedTH, BOABI, MXHUAKOCTH II0 TOJaM pa3pabOTKH

cooTBeTcTBEHHO; A, B, ¢, o, B -xK03(dPuUIMEHTHI, omnpeneiseMble CTATHCTHYECKOH 00padbOTKOM
(aKTUYECKUX OAHHBIX; N, - CpeAHerogoBas H0Jss HeGTH B HOOBIBAEMON KMIKOCTH, (g - FOIOBast
n00bIYa He(TH 3a TIEPBBIN TOJ1 paCCMAaTPUBAEMOTO Mepro/a; t - Bpems, FoIpbl.

WuTerpaiibHble XapaKTepUCTUKN BhITeCHEHHs BUIOB (2), (3), (6), (13) u muddepennnanpabie xa-
pakrepuctuku BbiTecHeHHs BHIOB (10), (11), (12) m (14) sBusrorcs Hawmboyiee MPOCTBIMU U
ynoOHbIMH  Tipu  "pyuHO#"  00paOOTKe  JMaHHBIX Uil ompeieineHus  3PPEKTUBHOCTH
TUIPOJUHAMHYECKOT0 BO3JIeHCTBUS. OCTalbHbIE BUIbl XapAKTEPUCTUK BBITECHEHMs NpU "pydyHOH"
00paboTKe (PaKTHUECKUX MaHHBIX JUIsl KOJMUeCTBEeHHOW oreHkH 3ddekra ot I'MIIH TpeOyroT
ropasno OonbmMX OOBEMOB BBIUMCICHUH WM HCHOJIB30BAHUS METOAOB IMOA00pA Pa3IUYHBIX
BeIMYMH U Koddunmentos [11].

B stux cnyvasx pekomenayercs "mamuHHas" 00pabOTKa MCXOJHBIX JaHHBIX C HUCIIOJIb30BAHUEM
OBM, st 4ero HE0OXOAMMO COCTaBUTH ISl KOMITBIOTEpa MPOTrpaMMy Ui BbIOOpa HAWIYHIIIEro
BH/JIa XapaKTEPUCTUKHU BHITCCHEHMUSI.

HuddepeHunanbHubie XapaKTEPUCTHKU BhITecHeHus Buaa (11) u (12) mmsa moctpoeHus 0a30BOro
BapuaHTa ® omnpeaencHus 3(P(PEKTUBHOCTH TUAPOIMHAMUYECKOTO BO3ACHCTBUSI PEKOMEHIYETCS
MPUMEHSATh B TieproJi 0e3BoaHON 100b1un HedTh. KoaddunueHnTsr a u p 1 STUX XapaKTEPUCTUK
BBITECHEHUS 1EIECO00Pa3HO OMPEACIIATh C YUeTOM CIOXKUBIIErocs Kod(pduiuenTa najaeHus 1eOUToB
HeTH TIO paccMaTpHBacMOMY OOBEKTY JI0 Hadajga THAPOAMHAMHUYECKOrO Bo3acicTBUsA. B
HEKOTOPBIX CIIyYasx KO3 UIIMEHT a JUIs XapaKTepHUCTUKH BhITecHeHHS Buaa (11) onpenensercs kak
OTHOIIIEHWE CPEJHEH HayaIbHOM ro10BOM J0OBIUM He(PTH OAHONM CKBAXKHUHBI K U3BJIEKACMBIM 3amacam
He(TH Ha OJTHY CKBAXHHY.

dusnuecku coiepKaTeIbHas MaTeMaTHIecKas MOJeNb (T€0JI0ro-TeXHOJIOTHYecKash MOJICHb) IIPO-
mecca pa3pabOTKH ILIacTa MPEACTaBISACT co0oM cucteMy aH(GEpPCHIIMANIBHBIX YpPaBHEHUH,
OTpaXKaIUX (PYHIAMEHTAIbHbIC 3aKOHBI COXPAHCHHS MACCHl, MMITYJIbCa, SHEPTHH, KOTOpBIC C
HauOONBIIEH TOJHOTOM Ha CETOMHS OMUCHIBAIOT HM3ydaeMblid mporiecc. Cucrema ypaBHEHUU
JIOTIONTHSIETCS HAYaIbHBIMU M TPAHUYHBIMH YCIIOBUSIMH, BKIIOUYAIONTUMHU YIPABJISIIOIINE BO3CHCTBUS
Ha CKBa)KMHAX.

Oco00 cieryeT OTMETUTh, YTO CUCTEMa YPaBHEHHUH C JIOTIOJIHUTEILHBIMHU YCIOBUSIMH OTTUCHIBACT
(UIBTPAIMOHHBIN TIpoIlecC B 00JIACTH, KOTOpas, B CBOIO OYEpE/b, SABJISCTCS MOJEIBIO PeaTbHOTO
TEOJIOTHUECKOT0 OOBEKTa, OTIMYAOIIETOCs, KaK MPaBWIO, CJIOXKHBIM CTPOCHHUEM. OTy MOJEIb
HA3bIBAIOT T€0JIOTO-MAaTEeMaTHIECKOH MOJIENTbIO 00bEKTa Pa3padOTKH.

OcHOBHBIE TpeOOBaHWs, TIPEABSIBIAEMbIE K COBPEMEHHOH (U3MYECKH COACpKATeIbHOU
MaTeMaTHYECKON MOJIEIH Tporiecca pa3padOTKH, TAKOBBI:

- MOJIeNTb JIOJDKHA OBITH MPOOJIEMHO OPHEHTUPOBAHHOM, T.€. JOJDKHA YYHTHIBATH BCE OCHOBHBIC
TEXHOJIOTHYECKHEe (DAaKTOPhl pean3yeMoro Ipoiecca pa3paboTku (IMHAMUKY (GOHIA CKBaXKHH,
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IMTUPOKHUH CTIEKTP YIPABISIIONIAX BO3JACHCTBUN Ha CKBAKWHAX, MPOAYKTUBHOCTH CKBaYKWH U T.IL.);

- nH(opMaIMOHHOE 0OecIeUueHne MOJIEIH JOKHO OCYIIECTBISITHCS B aBTOMATH3WPOBAHHOM Pe-
KUME;

- BpeMsl pacyeToB JOHKHO OBITh MMPAKTHYECKH MTPUEMIIEMBIM TIPU TPOBEJCHUHA MACCOBBIX

pacueTos;

- MOJIEJTb JIOJDKHA OBITh aalTHPYIOIIEHCS TI0 JAHHBIM HCTOPHUU Pa3padOTKH.

TpeOoBaHUS W TEXHOJOTHS CO3JaHUSA TIOCTOSIHHO EHCTBYIOIIUX T€0JIOr0-TEXHOJIOTHYECKUX
Moenei n3noxena B "Permamente"” [5].

CJ'IC,[[yGT MNOAYCPKHYTH, YTO COBPCMCHHBLIC YHMCJICHHBIC MOACIIA (I)I/IJ'ILTpaLII/II/I B COBOKYITHOCTH
YUUTBHIBAIOT HEOJHOPOJHOCTh IUIacTa MO TOJIIMHE W MPOCTUPAHMIO, TOPSAOK pPa3OypuBaHUs,
CUCTEMY pa3MeIlEHUs M PEKUMbl pabOThl CKBAKWH, MX HHTEPPEPEHINI0, HEOJHOMEPHOCTh U
MHOFO(I)aSHOCTL (I)I/IJ'ILTpaLH/IOHHBIX IMOTOKOB, KAaITMJIJIAPHBIC U I'PABUTAlIUOHHBIC CUJIBI, HEJIMHENHOCTD
3aKOHOB (PWIIBTpAIUU U JIp., - T.€. BCE CYIIECTBEHHBIC T'€0JOT0-(PU3NYECKUE M TEXHOJOTHUYCCKUE
(hakTOpHI Mporiecca pa3padOTKH HE(PTIHBIX U ra30HE(TIHBIX MECTOPOXKICHUH.

[TooToMy Momenu XOpONIO aAaNTUPYIOTCSA IO JaHHBIM HMCTOpUH pPa3padoTku. C MOMOIIBIO
Monesne (uiIbTpanuu, B TMPHUHIMIIE, MOKHO [1aBaTh HAJIEKHBIC MPOTHO3bI TEXHOJIOTHUECKHUX
noka3zatesield pa3paboTKU ¢ THAPOAMHAMUYCCKUMU BO3JICHCTBUSMH JTFOOOTO BHIIA, & TAK)KE HAIICKHO
OIICHUBAThH AP (HEKTUBHOCTH MPOBEICHHBIX MEPOTIPUSITHIA.

9. OCHOBHLIE BbIBO/IbI 3 AHAJIN3A PABPABOTKU MECTOPOXAEHIMA

Ora 4acTh paboThI, SBIIAIOMIASACS 3aKIIOYCHHUEM OTYETa, TOJDKHA OBITh KPATKOM, MOJIBITOXHBAIO-
IICH BCe BBIBOJIBI, C/ICTIAHHBIC B PA3JIMYHBIX pa3jeiiax OTdeTa.

B BBIBOZIaX 0TMEUalOTCs 0COOSHHOCTH TIpoIiecca pa3padOTKH JAHHOTO MECTOPOXKICHUS, TCH/ICH-
IIMY, OTMEUYCHHBIE B TOCIEIHUE TOBI B IMpOIEcCe pa3pabOTKH, OIEHKAa CYIIECTBYIOMIEH CHUCTEMBI
pa3paboTKu, a TakXKe PEKOMEHAyeMble MEpPONPHUATHS 1O PETYIUPOBAHUIO Tpolecca pa3paboTKH
(npumenenntro ['MIIH) w wux npeanonaraemas dS(QQEKTUBHOCTh WJIH PEKOMECHAANMS O
HEOOXOJMMOCTH COCTABJICHUSI HOBOTO IIPOEKTHOTO JOKYMEHTA.
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(uH(pOpMALIOHHOE)
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NPUJIOXKXEHUE b
(mHDOpMaTIOHHOE)

CITMCOK COKPAIIEHUI

b33 - OOKOBOE AIIEKTPHUICCKOE 30HIUPOBAHUC

®I'Y HIIIT Pocreondonn - ®enepanbHoe rocyaapCTBEHHOE YHUTAPHOS HAYYHO-IIPOU3BOICTBEHHOE
npeanpusatue "Poccuiickue reojiornyeckue GoHap"

BHK - BomoHe(dTsSHON KOHTAKT, BOJOHE(PTIHON KOHTYP

I'MC - reodusuyecKkue UCCIEIOBAHUS CKBAXUH

I'K3 MIIP Poccum - rocygapcTBeHHAss KOMUCCHS T10 3ariacaM IMOJIE3HBIX UCKOIMaeMbIX MUHHCTEPCTBA
MPUPOIHBIX pecypcoB Poccuiickoit @eaepanun

I'MIIH - ruzpoauHaMHYeCKHe METO/IBI MTOBBIMICHHUS He(hTeOTIauH

'H3 - rasonedrtsHas 3anexp

I'HK - ra3zoHedTsHOW KOHTAKT, ra30HEPTIHONH KOHTYD
I'PIT - TUIPOPA3PHIB IIJIACTA

Ic - TOPU3OHTAIIbHbIE CKBAYKUHBI

I'CK - ruapoIuHaMU4ECKH CBA3aHHBIE KOJUIEKTOpA
HU3 - HauanbHbIE U3BJIEKAaEMbIE 3aM1achl

OII3 - o6paboTka npu3abOMHON 30HbBI

IK - IPEPBIBUCTHIE KOJUIEKTOPA

P/ - PYKOBOJSIIINI JOKYMEHT

PM - paIuOMeTpHs

CII - CIIOHTAHHAs NOJISIPU3ALHS

CIIK - cuiIbHO NPEPHIBUCTBIE KOJIJIEKTOpA

III'H - mraHrOBBIE TITYOMHHBIC HACOCHI
OBM - 371€KTPOHHO-BBIYMCIUTENbHAS MallliHA
OIH - snexTpoueHTpoOe HbIe HACOCHI

MNPUJIO)KEHUE B
(pexomeHnmyeMoe)

®OPMA IIPEACTABJIEHMA I'PAOUYECKUX MATEPHUAJIOB K OTHETY 110 AHAJIU3Y
PA3PABOTKM HE®TAHBIX U TABOHE®TAHBIX MECTOPOXJIEHUU

B memsx comocraBieHHMs rpadUUECKHX MaTEpPHAIOB 110 aHAIW3y pa3pabO0TKH HEPTIHBIX
MECTOPOXACHUM, a Takke BO BPEMEHH IO OJHOMY MECTOPOXKJICHHIO, BBOJUTCS eInHOOOpasue B
M300paKCHUHM TOKa3aTelied pa3paboTKu Ha Kaprax ©W TIpadukax, IOCTPOSHHUE KOTOPBIX
PEKOMEHIOBAaHO HACTOSIIMMH METOINICCKUMH YKA3aHUSIMHU.

VYcnoBHbie 0003HaUeHUsT M300paKaeMbIX Ha KapTaX TOHATHH W TOKa3aTelell OompenemnstoTcs
NEHCTBYIOUM B Hacrosimiee Bpems "Karamorom yYCIOBHBIX 3HAKOB Ui KapTorpaduyecKux
MaTEpUaIOB, COCTABISEMbBIX MPH pa3Beake W pa3paboTke HEPTSIHBIX W Ta30BBIX MECTOPOKICHHIA"
[71.

Cognepxanrie Tpauueckux TPUIOKCHUA W OTYacTH (opMa UX MPeACTaBICHUS MPUBEICHBLI B
COOTBETCTBYIOIIMX pa3zeliax OCHOBHOTO TEKCTa pyKOBojaAcCTBa (cM. pasgen 5.2.3). Hwke naHb
JIOTIOJTHUTEIBHBIC TTOSICHEHUS 110 HX O(POPMIICHHIO.

a) Cxema pacmoJIOKEHHS CKBaKHH.

Ha myaHe MecTOpPOXKICHUS ¢ yKa3aHWEM HAuyajJbHBIX M TEKYIIMX KOHTYPOB HE()TEHOCHOCTH M
razoHocHocTH (cM. Tabmuiry B1) HaHocsaTcs mpoOypeHHBIE W TNPOCKTHBIC CKBaXkMHBL. Ha cxeme

CIUIOIIHON JMHUEH MOTyT OBITh BBIICIICHBI OTJACIbHBIC YYacTKH pPa3pabOTKH, TpaHHUIBI
JINLIEH3WOHHOTO YYacCTKa.

37



PJ1 153-39.0-110-01

QOcHoeHBIE 0603HaAYEHHA CKBAXHH

Hamoman vedrn © PasBsegounasn

HaraeTatenshas Ej JIMKBAEpOBaHHAN

O B Gyperru g HaGmrogaTensHan

@ @ B ocsoenni Ha SamaHce
3aKa34HKa, NONPANIHEKA
P B xoHcepsallaE

O IIpoekTHasA, B T 4.
O Tekyutero ropa, 3aKpa- b KonTponsHas

HMIHBACTCA KPACHBIM
Cnenyroiuero roa, 3a-
KpALIHBAETCA PO3OBEIM

IMocnenyroupx ner,
HE 3aKpallnBasTcA

0) Kapra pacnpocTpaneHus KOJUIEKTOPOB.

Kak camocTosTenpHas kapTa B OTYETE MOXKET HE MPUBOAUTHCSA. CIIyKUT OCHOBOHM KapT BIIMSHUS
3aKaYKH U OCTATOYHBIX HEe()TEHACHIIICHHBIX TOMIIMH. CTPOUTCS Ha 0a3e CXeMbI PacIoIOKCHHS CKBa-
JKMH. 30HBI PaclpOCTPaHEHHS KOJUICKTOPOB O003HAYAIOTCS INTPUXOBKOM WIIM PACKPACKOM,

HanpuMep:

BLICOKOIPOIYKTHBHLIS cpeaei IPONYKTHBHOCTH HU3KONPOXYKTHBHBIE

[TpuBeneHue JereH bl 00S3aTENbHO.
B) Kapra Tekyriero coctosHus pa3pa0b0TKH (KapTa TEKYIIMX OTOOPOB) M KapTa pa3pa0doTKH (KapTa
CyMMapHbBIX 0TOOpOB U 3akauku). CM. pazaen 5.2.3.

r) ['paduk pazpaborkwu.

HakoruieHHbIe TOKa3aTen n300pa)aroTcs JKUPHBIMH JIUHUSMH, TEKYIIAE - TOHKUMHU.

N300paxaemple TIOKa3aTeIu TOJDKHBI UMETh CIICAYIONIHEe 0003HAUCHHS

noGurua nedrn, Q, ____ 3akayka BOIbI, Qg
___x___ poOpraa XAOKOCTH, Q. o OGBOIHEHHOCTE (IO BECy), i,
____ _.Tob6bryarasa, Q, 1acToBoE NaBieHue, P,

Macutab mokasarenei BHIOUpaeTcs 0 YCMOTPEHHMIO aBTOPOB OTUYETa, OJHAKO, JKeJIaTeIbHO, YTO-
ObI rpaduk pazmemiancs B pa3Mepe OJHOIO JINCTa BaTMaHa (IIJIs1 JEMOHCTPALIHH ).

1) Kapra uzobap.

CTpoHuTCcs Ha OCHOBE CXEMBI PACIIOI0KCHUS CKBAXKMH, M300aphl HAHOCATCS TOHKUMHU CILUIOITHBIMU
JIMHHSIMU, n300apa ¢ 00YyCIOBICHHBIM KpPaTHBIM JIaBIICHHEM yToumaeTcsa. CrpaBa OoT H300pakeHUS
CKBaXXKHHBI 110JT HOMEPOM €€ B 3HAMEHATeJIe YKa3bIBa€TCs 3HaUCHHUE IJIACTOBOIO JABJICHUS.

¢) KapThl HayallbHBIX He(PTEHACHIIICHHBIX, TA30HACHIIEHHBIX H OCTATOYHBIX HE()TEHACKHIIICHHBIX
TOJIIITHH.

CTposITCSL Ha OCHOBE CXEMBI PACIIOIOKEHMS CKBAXKHH, a KapThl OCTATOYHBIX HE()TEHACKIIIEHHBIX
TOJIIMH JIOTIOJTHUTEILHO HA JINTOJOTHMYECKOM OCHOBE. 3HAYCHHE TOJIIMHBI YKa3bIBACTCS B
3HAMEHATeJIE€ 10 HOMEPOM CKBa)KHMHBI. M30IMHUM HPOBOAATCS TOHKOM JIMHHEH, ¢ 00YCIOBICHHOM
TOJIIMHON - YTONINEHHOM; KPaTHOCTh M30JMHHUI (depe3 2, 5, 10 MeTpoB) BLIOMpPAETCS UCXOAS W3
HCXOJIHBIX JTaHHBIX.
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Tatnmana Bl. DreMerTE! KapT Pa3sTuYHONO HA3HAYEHI

HasBaHHA YCIIOBHBIX 3HAKOR HMaoBpaxende
BrelHmi KOHTYp HE(TEROCHOCTH . . 0.8
[Ipennonaraemetit BHEIIHHH KOHTYD . . 0.3
HedpTeHOCHOCTH
BHyTpeHHHil KOHTYP He(TEeHOCHOCTH o o 08
IIpenmonaraeMbiii BHYTPEHHHH KOHTYD - o 03
He(HTEHOCHOCTH
Buenminit XORTYpP rasoHOCHOCTH X X 0.8
ITpeanonaraeMblil BECILIHAH KOHTYP X X 03
rasoHOCHOCTH
BuyTpeHHHit KORTYP [A30HOCHOCTH XX XX 0.8
TpegnonaraeMplii BHYTpPEHHHH KOHTYD XX XX 03
ra3oHOCHOCTH
JIMHEA BLIKIMHHBAEHA (3aMEIICHHAE)

HPONYKTHBHOIO IVTACTA (FOPUIOHTA)
a) yCTaHORAEHHAA W““WMW
AT
6) npeanonaraeMan e LIS Ul

O0603HaueHNe 30H pacTIpOCTPAHEHUs PA3IHMUHBIX KOJJIEKTOPOB CM. Ha COOTBETCTBYIOIIEH KapTe,
K) ['pacduk 3aBucuMocTH guciia paboTarmux 10OBBAIOIINX CKBAXHIH, CPETHETO 1eOUTa
J0OBIBarOIIEH CKBaKMHBI U OOBOJIHEHUS MPOIYKIIUMHU OT TeKylell HedreoTnauu.

Bce nokazatenu Oepytest cpeanerofoBeiMu. 1o ocu abenmce oTkiaapBaeTcs TeKymas Hedreoraaua
B IIPOLIEHTAX, 110 OCH OPAMHAT - OCTaJIbHbIE MoKa3zaTenu. OOBOJHEHHE MPOAYKIIMU JaeTCs B
NPOLEHTAX OT TEKYLIEH T0ObIYM KHUIKOCTH B MJIACTOBBIX YCIOBUSIX. J|eOUT CKBaXKMHBI 110 HEPTH
CpPEAHUN YIUIOTHEHHBIH.

3) KapTta BrnusiHus 3akauku (kapTa 3aBOAHEHUS) (pUCYHOK ['5).
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I'pacprx paspaborkn

CTpouTcs Mo MmiactaM MHOTOIIACTOBOIO 00OBbEKTA Ha 0a3e CXeMBI PACIIOIOKCHHUS CKBAKUH
U KapThl pacOpocTpaHeHus Kosuiekropa. OO0s3aTelbHO YyKa3bIBaeTCsd (POHH AOOBIBAIOIINX H
HarHETaTeNIbHBIX CKBAXKUH, paOOTaIOIIMii HAa JAHHBIHA IUIACT U MX CIIOCO0 SKCIUIyaTaluu.
BLI60p quciia 30H IO CTCIICHU BJIMAHUA M OIIPCACICHHUC WX TI'paHHUI] HA KapTC IIPOU3BOIUTCA
aBTOpPaMHU HCXOId M3 aHallh3a BCEX ICOJIOrO-IIPOMEBICIOBBIX JAHHBIX IO CXEME: HU3MEHEHHE
3aKaYK¥ - H3MEHEHHE O00bIuM, OOBOJHEHHOCTH, IIACTOBOrO AABJICHHMS B OKPYXKAIOIIUX
CKB)KMHAX, aHAJIN3a JAHHBIX TEOUTOMETPUH H PACXOIOMETPUH | T.J. (CM. pUCYHOK [°6).

30HBI BIUSAHUSA H300pakarOTCA Pa3IdYHOM INTPHUXOBKOW IO YCMOTPEHHUIO aBTOPOB.
PexoMeHyeMbie 0003HaYCHHS 30H:

_ AKTHBHOE BO3NeHCTBHE 3aKaYKH

cnaboe BO3neHCTBHE 3aKAYKH

OTCYTCTBHE BO3ECHCTBHA

MNPUJIO)KEHUE I
(pexomenmyemoe)
PUCYHKU

Cnucok pUCyHKOB

1. Pucynok I'l - CxemaTuueckasi kKapTa paclpoCTpaHEHUs KOJJIEKTOPOB pa3IMyHOM

MPOJTYKTUBHOCTH.
2. Pucynoxk I'2 - CBogno-cratuctuueckuii paspes mwiacros -1, -1, I-111, -1V (111 oobexT
pa3paboTkn) MyXxaHOBCKOTO MECTOPOKICHHS.

3. Pucynok I'3 - Kapra remnoB oT60pa 1 3aKauky MO IJIacTaM.

4. Pucynok I'4 - Kapra Tekyiero coctostuus pa3paboTKu.

5. Pucynok I'S - KapTa ocTaro4nbpix He(h)TeHACHITIIEHHBIX TOJIIIHH.

6. Pucynoxk I'6 - CxemaTudeckas KapTa BIUSHUASA 3aKaYKH BOJIBI.

7. Pucynok I'7 - Pacnipenienienre HauyaabHBIX F€OJOTHUECKHUX 3aMacOB IO BHICOTE 3aJICHKU.
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50

704am ﬁ

30 -

=3
~J17

100 {/
10454—%

120

CpopgHo-cTaTHcTHIecKu# pa3spes mnactop -1, O-II, O-111, O-IV
(Il o6BexT paspaGorrn) MyXaHOBCKOTO MECTOPOXICHHA

HHTGPB&JILI pa3pe3a, CIOXKCHHOIC KOJNCKTOPaMH:

Gonee YeM B 70% CKBAKUH
V7 30~70% CKBaXUH

MeHee dYeM B 30% cKBaxUH

Pac. I'2.
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Kapra TemMunor orfopa B 3akayKu
0o mracTaM

N Temn or6opa nnacra "A"
I:l Temn oTdopa nnacra "B"
- n
Y, Temn ot6opa wiacra "C”
1 @ HOMED H MONOXKEHAE CKBAXAHE]

/— KOHTYpP HE(PTEeHOCHOCTH {BHYTPCHENI) o naacTy "A”
KOHTYp HedpTeHOCHOCTH (BHYTpEHHMIA)} 110 nracty "B

‘‘‘‘‘

.~ KOHTYD HeTEHOCHOCTH (BHYTpeHadi) no mnacty "C"

Prc. I'3.
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Macmrra6 1: 50000
0.5 0 05 10 15 20xm

O -(_J‘)- IIpoekTHBIE, B TOM

YconoBHbIe 0H03HAYCHNSA
CxBaxiHbp! ROOBIBAIOMIEE, HATHETATENbHbIE

ymuesIe (O Tekymero rofia (KpacHbIH IseT)
(O cnenyronterc roaa (po3oBbIi LBeT)

® -’- npoBypeHHEle, TeACTRYIOMHE

0 .¢. B GypeHHH
@-(:9— B OCBOSCHEH

O -¢>— B KOHCepBaluM, OesfeicTBHH

38{-&- NHKBETHPOBAaHHEIE

@@ pasBeno9HBbIC NPOOYpeHHEIS, B OYPpeHHIH
@ @ Nbe30METPHUSCKHE (HabmopaTenkLHEIC), KOHTPOTBHbIE

8 JIHHEH PABHEIX HAYAJIBHBIX He(pT‘eHaCBIHIeHHHK TQIIIHH

D RS

BHEIUHH HAYalbHBI KOHTYDP He(TEHOCHOCTH

BHEIITHWH TEKYIIHHA KOHTYP HE(PTCHOCHOCTH
BHYTpeHHHI HA4YaTEHBIN KOHTYDP HePTeHOCHOCTH

BHYTpPEHHHH TeXyIAil KOHTYD HepTeHOCHOCTH
AKHHUA BLIKTHHABAHHA NPOXYKTHBHOTO IIACTA
Puc. T4,
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o & 1Pt 7= s A 1

KapTa ocraTouHbIX HedpTeHachbIIIeHHBIX TOMLHH

1 — ckpakpubl fOOLIBalONMe, HaTHETATeNBHLIE, MpOEKTHEIC; 2 — TO Xe, paGoraomme, 1.4 — Hedrre-
HACEINEHHAA TOMNIIEHA; 3 — BHENIHWH HaaJLHBIH KOHTYP He(hTEHOCHOCTH; 4 — BHYTDCHHHNA HavaTbHbIH
KOHTYp He(pTeROCHOCTH; 5 — BBICOKONPOOYKTHBHEIE KOJUIEETOpa; 6 — CPeNHEeNpONyKTHBHEIE, 7 — HHIKO-

OpPOAYKTHBHBIC

Puc. I'S.
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CxemMaTHYeCKas KapTa BIIHAHKS 3aKaVKH BOObI

21 2 33 [o14 [@]5 [*]6 [o]7 [&7]8
(=9 [m]wo [a]11 [&]12 L-"T13 [«*]14 5715 [2]16

[+ ]17 [=]18

1 - 3axauyxa ofecneuuBaeT OHTAHHpOBaHHe ¢ AeduroM > 10 T/cyr; 2 — 3aKkauka
obecTieyuBacT MEeXAHHIHPOBAHKYIO JoObIYY ¢ AebuToM > 10 T/cyT; 3 — BIHAHNS 3aKauKu
HE3HAYMHATEALHO, JeBRTHI CKBaxXHH MeHnee 10 T/cyT; 4 — nepipopuposan H pafoTaeT TOABKO
AaHHBIA [TacT ¢ aedaroM > 10 T/cyT; 5 — HepdropApOBaHE] B paGaTaioT COBMECTHO NBA-TPH
fi1acta; 6 — nepdopHPOBAHEI QBA-TPH BACTA, HO H3 HHX paoTacT TONBKO JAHHBN MACT;
7 — nepthopHpoBaHEE OBa-TPH MNAacTa, HO RaHHELH MacT He paGotaer; 8§ — nebuT naAHOro
mracra < 10 T/cyT; 9 — MeXaHH3HpOBAHEI CKBAKWHLI C 00BONHEHHOCTBIO 25% # MeHee;
10 — MexaRM3HPOBAHE! CKBAKHHEEL ¢ OGBOAHEHHOCTEIO 25% K Gonee; 11 — B KarHeTaTenbHO#
CKBaXHHe JaHHLIR nuacT nepdopipopad;: 12 — B HarHeTaTENLHON CEBAXANE NaHHBIH
miacT He nepdopuposan; 13 — BHeumm# koHTYp HedrreHocHocrd; 14 — rpadmia
3aMEeIeHRs KO/LIEKTOPOR IIACTA [IOTHLIMI OPORaMH; 13 — rpaHHNla pacnpocTpaHeHAA
MAIONPOTYK THBHEIX KOMJIEKTOPOS MOIWHOCTEIO MeHee 4 M; 16 — nacT Be nepcgopuposa;
17 — MeXaHW3APOBAHHEIE CKBXKHHE! ¢ NeGmToM Gonee 10 T/cyT; 18 — MeXaHH3HPOBaHHEIE
CKBAXAHLI ¢ fieGATOM Gonee 10 T/cyT, pafoTaeT TONLKO RAHHBIA MIACT.

Puc. I6.
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Haﬁcv M
1500 ¢
1520
1540+
1560 ¢
1580
1600
1620 F
1640 -
1660
1680
l'?m 1 | - — PR A 1 ]
0 10 20 30 40 50 60 70 80V yaq, reon. 3ane MIH. T
H3BI. TEK
H - aGcomwoTHas rmyGana
Pac. I'7. Pacnpenenerne Ha9ANbHBIX FEOIOTHYECKHX 3ANIACOB IO BHICOTE 3a7€XKH.
NPUJIO)KEHUE [
(pexomenmyemoe)
TABJIULIBI
Criucok Tabmimi
1. Tabmuna /1 - MicxonHble reosoro-pu3nyecKue XapakTepUCTUKH IKCIUTyaTallMOHHBIX 0ObEKTOB
2. Tabnuma JI2 - XapakTepucTuka napaMeTpoB Iuiacta (TOpu30HTA)
3. Tabmuma /I3 - Cratuctudeckue psabl pacipeieNeHrs IPOHUIIAeMOCTH
4. Tabmuma /14 - XapakTepucTHKa TONIIUH IUIACTOB
5. Tabmuma /1S - CraTucTHUECKHE MTOKA3aTEIN XapaKTEePUCTUK HEOAHOPOIHOCTH IIJIACTOB
6. Tabnuma /16 - 3amacel HeTH B paCTBOPEHHOIO Ta3a, yucismuecs Ha 6amance ®I'Y HIIII Poc-
reondonma
7. Tabmuma /{7 - 3amacel mpUpOIHOTO Ta3a M KOHIEHcaTa
8. Tabmmma I8 - Cocrostane hoHIA CKBaKWH (HA AaTy aHAJIN3a)
9. Tabmuma /19 - CpaBHeHHE IPOEKTHBIX M (PAKTHUECKUX TTOKa3aTesei pa3paboTku (I1acT)
10. Tabmuua 110 - JluHaMuKa CpeTHUX TUIACTOBBIX U 3a00HHBIX JaBICHHUI

11

12.
13.
14.

15.
16.
17.

. Tabmuma /{11 - luramuka 06BotHEHHOTO (DOH/Ia CKBAKUH

Tabmuma /[12 - Temmsl BeIpaOOTKH 3anacoB HeGTH (Ha ATy aHAIN3a)
Tabmuna /{13 - [lunamuka TeKymmx ko3¢ GUIMEeHTOB HeTen3BICUCHHS
Tabmuma /{14 - Pactipenenenne reoorniecKux 3amacoB HeTH 10 MX CBSI3U C HATHETATEITbHBIMU

CKBO)KMHAMHU (Ha JaTy aHaJH3a)

Tabmuma /{15 - CtpykTypa 3amacoB HedTH 10 BX pa30ypeHHOCTH (Ha JaTy aHaIu3a)
Tabmuma /[16 - BeimoiHeHre TiaHa MEpOIPHUATHI 0 KOHTPOJIIO 3a IPOIECCOM pa3pabOTKH
Tabmuma /{17 - Pe3ynbTaThl, HOJyUYCHHBIC TIPH HCCICAOBAHNN CKBAXKUH (BUJ UCCIICIOBAHNS)
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Ta6anna 1. Mcxonueie reonoro-pu3nyeckue XapakTepUCTUKU IKCIUTyaTallMOHHBIX 0OBEKTOB

NoNe HaunmenoBanue O6o3naue- |PasmepHOCTH Bennuunna
i HUE
OOBEKTHI
Cpenusis rryOvHa 3aj1eTanus H M
Tun 3anexu
Tun koJiekTOopa
Pasmepsl 3anexu: AmuHa/IUPUHA L/B M
[Tnomane HepTeHOCHOCTH Ay M
[Iomaas ra30HOCHOCTH A, M°
Cpennsist TonmuHa 3¢ (heKTUBHAS H, M
Cpennsst ToJIMHA He()TeHACHIITICHHAS H, M
Cpenusis TONIUHA Ta30HACHIIIIEHHAS h; M
CpenHsst HaChIIEHHOCTh HEPTHIO Sy JIONN €.
CpenHsis HachIIEHHOCTh Ta30M S JIONU €.
CpenHsis HachIIEHHOCTh CBSI3aHHOM Sce JIONU €.
Cpenusis MOpUCTOCTh M JIONU €.
Cpenneapudmernueckas K MKM®
MIPOHHUIIAEMOCTh
Koaddumment Bapuanmm V(K) JIOJIH €.
pacrpezeNieHrs MPOHUIIAEMOCTH
IInactoBoe naBneHue P MIla
[InacroBas TemnepaTypa T °C
Ormetka npuBenenus P, u T, Hyp M

Cpennue cBoicTBa (DIIOMIOB B TUTACTOBBIX YCIOBUSAX

[TnotHOCTH HEedTH Px r/em’
JlaBiieHrEe HACHIIIICHUS HEPTH ra30M P, MIla
JlaBieHne HACHIILIEHUS BOAbI Ta30M Ps MIla
l"azoconepxanue HedTH R. Mo/T
l"azoconep:xanue BOIbI R, M1
O0BbemHbBIN K0P PuUIUEeHT HEDTH b, JIOJIH €]1.
O6beMHBIH KO3 dULIMEHT ra3a b. JI0JIN €.
O0BemMHBIN KOIPPUITUEHT BOIBI b, JIOJIH €]1.
Bsskocts HEDTH Ly mlla*c
BsizkocTh raza [T mlla*c
BsizkocTh BOMBI s mlla*c
Cpennue cBolicTBa (DIIOUIOB B CTAHAAPTHBIX YCIOBHSIX
[TnotHOCTE HEDTH P /™
[TnoTHOCTS Ta3a Pr /™M
[Tn10THOCTB BOJIBI Ps /™M
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NoNe HaunmenoBanue Oboznade- | PazmepHOCTh Bennunna
HU
I © O0OBEKTHI
BsizkocTh HEDTH Ly Mmlla*c
BsizkocTh rasa T mlla*c
BsizkocTb BOABI TR mlla*c
Conepxanue cepbl B HepTH %
Conepxanvie mapaduHa B HeQTH %
Conepxanre acaibTeHOB B He(pTH %
HauanbsHbie reonoruueckue 3anacsl HehTH |G TBIC. T
H .
(yrB. I'K3 MIIP Poccuu niu Ha Oanance
®T'Y HIIII Pocreondonaa), B T.4. 1Mo
kareropun C,/ C,
HauvanpHble 3amacel pacTBOPEHHOTO Ta3a G, MJTH. HM®
(yrB. I'K3 wm Ha 6amance BI'®), B T.4. 1o
kareropuu C{/C,
HavanbHble 3amackl cBOOOHOTO rasa (yIB. |Gep MUTH. HM®
I'K3 nnm na 6amance BI'®), B T.4. 110
kareropuu C,/C,
HauanbHbIe T€0IOTHUECKUE 3arachl Gk MJIH. T
KOHJIeHCaTa
HavansHble MPOMBILIUICHHBIE 3a11aChI
MOMYTHBIX KOMITOHEHTOB (TeJIHiA U JIp.)
Koadduruent vedrenspnedeHus KNH JIOJIH €11.
Koaddurment BoitecHenust HedhTH BOAOH JIOJIH €.
MIPH HYJIEBOM ra30HACHIIIICHHOCTH
Koaddurment BbitecHenus HehTH BOAOM JIOJIH €.
MIPU PAaBHOBECHOM ra30HACHIIIICHHOCTH
Koadduruent BeiTecHeHNUs HEDTH Ta30M IIOJIH 1.
Koa¢dduiment BoiTecHenus raza He(ThIO JIOJIM €11
Koa¢dduiment BeiTecHeHns raza BoJon JIOJIH €11
Cp. k03 punmeHT MPOyKTUBHOCTH Ky T x 10/cyT
MIla
Cp. ko3 punmeHT MPUEMUCTOCTH Ky T x 10/cyT
MIIa
Koadpdunuent yaensHol npoaykTuBHOCTH Ky yy M TX 10/(m cyr
MITa)
Koa¢pduument yaenpHoi NpueMHCTOCTH K. ya. M x10/(m cyr
MITa)
IIpuBeeHHBIN paguyC CKBAaKUHBI Rup M
[Tre30mpoBOIHOCTS TIACTA X 10* m?/c
3aBUCHMOCTH OTHOCHTEINBHBIX (ha30BBIX f.(Sy); f(S,) |monu ex.
MIPOHUIIAEMOCTEN He(PTH U BOIBI OT
HAaCBIIIEHHOCTH BOJIOU
3aBMCHMOCTH OTHOCHTEINBHBIX (Pa30BBIX f.(Sy); f(Sy) |momn en.
NPOHUIIAEMOCTEH HeTH U ra3a oT
HACBIIEHHOCTH HE(DTHIO
3aBUCUMOCTH (DU3UYECKUX CBOMCTB R; b; TIOJIH €.
TUTACTOBBIX (MIFOUJIOB OT JABJICHUS PU i = £(P)
IUIACTOBOM TeMIepaType 1=T
TO e, mpu 20°C R*; by*
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Taoauua J[2. XapaxkrepucTuka napaMeTpoB Iuiacta (TOpu3oHTa)

PJ1 153-39.0-110-01

NoNernn

IImact

Tun
KOJIJIEK-
TOpa

YaacTok

IIponuna-
€MOCTp,
MI(MTZB

Ilopuc-
TOCTb, J1.€.

Hacrinen-
HOCTb
CBSI3aHHOU
BOJIOM, JI.€.

HaganpHas
HedTeHachl- | Ta30HACHI-
[IEHHOCTb, | LUEHHOCTB,
I.e. A.c.

Taoauua J[3. Cratuctuyeckue psjbl pacipeieseHUs] TIPOHUIIAEMOCTH

ITo maHHBIM T€OPU3NYECKUX UCCIIECTIOBAHNN

[To naHHBIM TA0OPATOPHOTO U3YUEHUS KEPHA

HWHTEpPBAJIbl U3MCHCHU

YurCJIO CIIy4acB

HWHTEpPBAJIbl K3BMCHCHU

4HrCJIo CIIy4acB

Bcero:

Taoauna J[4. XapakteprcThKa TOIIINH MJIACTOB

Tommuua

HanmenoBanue

3HayeHne

OO6mas

Cpenusisa, M
Koadd. Bapuanuu, momm e.
HuTepBai U3MEHEHUS, M

Hedrenaceimennas

Cpenusisa, M
Koadd. Bapuanuu, momm e.
HuTepBasi U3MEHEHHUS, M

T"a3oHaceIieHHas

Cpenusisa, M
Koadd. Bapuanuu, momm e.
HuTepBai U3MEHEHUS, M

Db dexTuBHAS

Cpenusisa, M
Koad¢. Bapuanuu, nonu en.
WnTepBan nuameHeHus, M

Ta6aunna J15. Craructuyeckue okazaTeny XapakTepUCTHK HEOJIHOPOAHOCTH IJ1aCTOB

NoNe

ITmact

KomnuectBo
HCIIOJIb3Yye-
MBIX CKBaKUH

Kos¢ppunnent
necyanucroctH, K,

Koadpunment
pacuneneHsocty, K,

Xapak-
TEPUCTHKA
MIPEePHIBHC-

TOCTH

cpenHee
3HAYEHUE

k03h .

Bapuanumn

cpenHee
3HAUEHHE

ko3 .

Bapuanuun

Hpyrue
IIOKa3aTeIn

HEOJIHO-
POIHOCTH
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Ta6auna J16. 3anacel HeTH U PaCTBOPEHHOTO ra3a, ynucismuecs Ha 6anance OI'Y HIIII
Pocreondonma

NeNe| TTnacr | Vaacrok Kareropus 30HbBI
nm

HedTsI- | BomoHed- | razoHed- [ra3oBoo- | Bcero
Has TsIHas TsHas | HedTAHAS

HagansHbIe Teonorndeckue 3amachl
HC(I)TI/I U KOHACHCAaTa, ThIC. T

B T.4. BOBJICKA€MBbIC
HCBOBJICKACMBIC
HauanbHble 3BJICKaeMbIe 3aachl
He(l)TI/I U KOHACHCaTa, ThIC. T
B T.4. BOBJICKACMBIC

HCBOBJICKACMBIC

HaganpHbIe reoornueckue 3amachl
paCcTBOPCHHOI'O ra3a, MJIH. HM

B T.4. BOBJICKACMBIC
HCBOBJICKACMBIC

OT006paHo ¢ Hayana pa3paboTKU
Ha... 200... T.

HedTH, THIC. T

KOHJICHCaTa, ThIC. T

PACTBOPEHHOTO Ta3a, MIH. HM
Koapduument neprenspiedenus, j.e.
Koa¢pduumeHt koHaeHcaTOOTAAYH, [I.C.

OpFaHI/IBaI_II/ISI, yTBEpAUBIIIAA 3aI1AChI,

JlaTa YTBCPIKACHUSA

Taoauua J[7. 3anacel IpUpOAHOIO ra3a v KOHJeHcaTa

NeNerm 30HBI

razoHed- | rasonHed- | razomas BCETO
TAHAas | TEBOJAHAs

HauanpHble reolornyecKre 3amnachl

rasa, MJH. HM®

KOHJACHCATa, ThIC. T
HauanpHble n3BIICKaeMbIC 3a1achl

rasa, MJH. HM®

KOHJCHCATa, ThIC. T

HayanbHble npoMblIIEHHBIE 3aMackl TONYTHBIX
KOMITOHEHTOB (TeNHs U Jp.), MITH. M

Orto0pano ¢ Hauana pa3zpaboTku Ha . . .200. .. T.

rasa, MJIH. HM

KOHJACHCaTa, ThIC. T

Opraan3anusi, yTBepAUBIIAs 3a1ackl, 1aTa
YTBEPKICHUS
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Taoauna JI8. Cocrosaue hoHma CKBaXXWH (Ha JaTy aHAN3a)
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NeNerm

DoHp ckBaXuH

Kareropus

KomnuectBo

dong HOOBIBAIOIINX
CKBaXUH

[Ipobypeno
BosBparneHo ¢ Apyrux ropu3oHTOB
Bcero
B T.4. J€MCTBYIOLIHE
13 HUX: (OHTAHHEIE
SLH
IrH
ra3magT
Oe3neiicTByIOMmIe
B OCBOGHHH TI0CIIE OypeHus
B KOHCEpBAINU
MIEPEBEICHO Ha JPYTr'He TOPU3OHTHI
TIepeIaHo MO 3aKAUKY
JIMKBUINPOBAHHBIE

TIEPEBEICHO B APYTHE KATETOPHU

(DOHI[ Har"vceTaTcJIbHbIX

CKBaXHH

IIpobypeno
Bo3BpaliieHo ¢ Apyrux rOpu30HTOB
[MepeBeneHo U3 10OBIBAIOIIIX
Bceero
B T.4. TIOJT 3aKaYKOM
B 0e31elCcTBUHN
B OCBOGHHH T0CTIe OypeHus
B KOHCEpBaIluu
B 9KCIUTyaTaluu Ha HEPTh
MepeBeICHO Ha JPYTrHe TOPU30HTHI
JUKBHIUPOBAHO

MIepeBEICHO B IPYTUE KaTETOPUU

®oHJ1 ra3oBBIX

CKBAXXUH

IIpobypeno
Bo3sspaleHo ¢ Apyrux ropu30HTOB
Bcero
B T.4. JIelcTBYyIOLIME
Oe3neiicTByroHE
B OCBOCHHH TI0CIIe OypeHHs
B KOHCCpBAIIUH
MePEeBEICHO HA IPYTHE TOPU3OHTEHI

JIMKBUJIUPOBAHHBIC

CrienralibHbIE CKBaKHUHBI

Bcero

B T.4. KOHTPOJIbHBIC
MMbE30OMETPUICCKUC

norjiomaromue

u Jp.
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Ta6auna /19. CpaBHeHHE IPOCKTHBIX U (DAKTHYECKUX TTOKa3aTeNNel pa3padoTku (TU1acT)

ITokazarenn

20... T.

20...

T.

MPOCKT

¢axr

TPOCKT

¢daxt

Jo6pr4a HEQTH BCETO, THIC. T/TOX
B TOM YHCJIE:
U3 MEPEXOIAIINX CKBOKUH
W3 HOBBIX CKBAXKHH
13 CKBXMH O€37eHCTBUS M KOHCEPBALIUH
3a CYET METO/Ia MOBBIIICHUS He(PTCHU3BICUCHHUS
Haxomnennas no0erga He(hTH, THIC. T
B T.4. 32 CYET METO/Ia MOBBIIICHUS HE(PTCU3BICUCHHS
JloObIva HeTSHOTO ra3a, MIIH. HM/TOx
HakoruieHHas 106bI4a rasa, MIH. M

o 3
HO6LI‘IEI ra3a U3 ra3oBOM IIAIIKKW, MJIH. M /I'O,Z[

o 3
Haxkomrennas ,I[O6LI‘Ia ra3a U3 ra3oBOHM IIAIIKH, MJIH. M

JloObIua KOHACHCATa, THIC. T/TOI
Hakomnnennas qo0Osda KOHIEHCATa, THIC. T
Temn oTOopa OT HAYANBHBIX H3BIIEKAEMBIX 3a11acOB, %o
OO0BoHEHHOCTH cpeqHerooBas (110 Macce), %
JloObIua )KHMIKOCTH, BCETO, THIC. T/TOJ
B T.4. ra3imu@T
DIH
IITH
Hakormnennas qo0s4a sKMIKOCTH, THIC. T
*3akauka pabovero areHTa HaKOIUICHHAS, ThIC. M

rogoBas, ThIC. MS/FO,H

KOMHGHCaHI/Iﬂ OT60pOB JKUJKOCTHU B IJIACTOBBIX YCJIOBUAX!

Tekyuas, %
HakoIUIeHHas, %

DKCILTyaTallHOHHOE OypEeHUe BCETO, THIC. M
BBoJ1 100OBIBAIOIINX CKBAXHH, IIIT.
BriObITHE TOOBIBAIOIIMX CKBAXKHH, IIIT.

B T.4. IO 3aKa4Ky
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9. OxoHuanue

IToxazaTenn 20... T. 20...T.

mpoeKkT | (akT | MpOeKT ¢daxr

®doHa 70OBIBAIOIINX CKBAKUH Ha KOHEI[ T'OJ1a, IIT.

B T.4. HATHETATENbHBIX B OTPaOOTKE
MeXaHU3UPOBAHHBIX
HOBBIX
[lepeBoa CKBaXXHH HA MEXaHU3UPOBAHHYIO TOOBIYY, IIIT.
BBoj HarHeTaTeIBHBIX CKBA)KWH 10T 3aKAaYKY, IIT.
BrI0bITHE HarHETATETBHBIX CKBAXKHH, IIT.
JelicTByronuii pOHI HATHETATENBHBIX CKB. Ha KOHEIl T'0J1a, LIT.
CpenHecyTOYHBIH JeOUT OHOM JOOBIBAIOIICH CKBAKUHBI
o HedTH, T/CyT
IO KHUIKOCTH, T/CYT
CpenHecyTOUHBIH JeOUT CKBOKUH U3 O€3ICHCTBHS U KOHCEPBALUU
o HeTH, T/CyT
0 KHUJKOCTH, T/CYT
CpenHecyTOYHBIH JeOUT HOBBIX CKBaXKIH
o HeTH, T/CyT
0 KHUIKOCTH, T/CYT
** CpeIHECYTOUHBIN IeOHT | CKBaXKHHBI 110 T3y, THIC. HM /CYT
CpeHeCyTOUHas IPHEMHCTOCTh HATHETATEIBHOMN CKB, M/CyT
Cpennee naBneHue Ha 3a005X T0OBIB. CKB (110 psigam), MIla
IInacroBoe nasienue, Mlla
Tazossiit pakrtop, M/t
Koaddumuent ncnonp3oBanus GpoHIa CKBaXUH, JOTH €.
KoaddunueHT sxcruryaranum cKkBaxuH (110 criocodam), TOIH eI.
[In10THOCTH ceTKH JOOBIB, M HAT'H. CKBAXKHUH, 10* M%/ckB

OcTaTo4yHbIe re0JI0rMYCCKIE 3aMachl Ha | CKBayKMHY IKCIUTyaTallHOHHOTO
¢donna, T/ckB

OCTaTO'—IHI)Ie MU3BJICKACMBIC 3aI1aChbl HA 1 CKBa>XHWHY OKCILTYaTallTHOHHOT'O
(dhoHpa, T/CKB

* TIpuBOIUTCS B TOM YHUCIIE TIOKA3aTeNb 110 KaXKJI0MY KOMIIOHEHTY pabouero arenta ([1AB,
MOJIUMEDP, LIEJIOUb U T.[.).

** Cenenns o mo0ObIUe Ta3a, KOHACHCATA, IEOUTAaX 10 Ta3y MPUBOISTCS TOJIBKO TI0
ra30HEe(TSIHBIM 3aJIe)KaM.
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Ta6auna J{10. [lnHaMuka cpeTHUX TJIACTOBBIX M 3a00MHBIX aBICHUN
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NeNe

JlaBieHue

T'oawr

aHaJIu3

Ha naty

a

IInactoBoe, MIla
o 00BEKTY
B 30HE 0TOOpa
B Ta30BOH IIIaIKe
B 30HE HarHETaHUS
Ha JJUHUU HAarHCTaHUs

3aboiiHoe B m0OBIBarOIMX CKBakuHax, MIla
Ipsn
2 psn
U T.IL

3a0oiiHOe B HAarHETaTENIbHbIX CKBakxnHax, MIla
Ipsan
2 psn
U T.IL

Ha ycThe HarHeTaTenbHBIX CKkBaxuH, Mlla
Ipsan
2 psn
U T.IL.

Pabounii nepenas naBneHus (B 30He 0TO0pa)
Pnn'PsaG.L(o&

Koaddrmument npoaykrusrOCTH, T/cyT/MIla
HE(PTH

KHUAKOCTD
Kosdduument npuemucroctn, M>/cyr/MIla

Ta6auma JI11. JlunamMmruka 00BOJHEHHOTO ()OHIAa CKBAKHH

NoNe

IToka3zarenu

T"oner

Ha narty
aHanuza

OOBOHEHHOCTH MTPOAYKIUH, Yo
KomnuecTtBO HOOBIBAIOMINX CKBAXUH

KonunuecTtBo 00BOIHEHHBIX CKBAKUH

B T.4. 34 CUHCT HArHCTAHHUA

KonuuectBo CKBa>XHH, BBIOBIBIIUX M3
OKCILTyaTaluu 3a CHET O6BOI[H€HI/I$[

noabrema BHK

TEXHUYCCKUE TPUYIHNHBI
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Ta6anna J{12. Temnsl BeipaboTKH 3amacoB HeTH (HA JaTy aHAIU3a)

PJ1 153-39.0-110-01

NoNerm [Mnact OTHOCHTENBHBIN TeMIT 0TOOpa HeTH 1O yJacTKaM 3a ... T. Bcero
NeNe nnu
Ha3BaHHE
ydJacTka
Uroro
Ta6auna {13. lunamuka Tekymux ko3dduinenToB HeQTen3BIeUeHUs
NoNerrp | 1lmormans win [Tnact Tozbl pazpaboTKy Texymmia
Y4aCTOK K03 PHULMEHT

HCdﬁ)T@I/BBHe‘-ICHI/IH oT
3arraCcoB IIoIaan

(ygacTka)

-

10 MECTOPOKJACHHUIO

Taoauna J/114. PacnpeneneHne reoJ0ornuecKux 3amacoB He()TH M0 UX CBSI3HM C HarHETaTEIbHBIMU
CKBa)KMHAMHU (Ha JaTy aHaJIH3a)

NeNe

IImact

[IporneHT 6anaHCOBBIX 3a11aCOB HE(TH 1O rPyIIaM KOJUIEKTOPOB

I'pymmna | I'pynmna Il I'pymma I1
Komnexropsl, BckpoiThie | Komnekropsl, BCKphIThie | KOJIEKTOPEI, BCKPHITHIE
HarHeTaTebHLIMU U TOJBKO JTOOBIBAIOIIMMU TOJIBKO
JIOOBIBAIOIIMMU CKBa)XMHAMU HarHeTaTelbHbIMU
CKBa)XMHAMU CKBa)KMHAMU

Ta6auuna J[15. CTpykTypa reosoruyeckux 3anacoB HeTH 1o Ux pa3OypeHHOCTH (Ha JaTy aHalu3a)

30HBI
NoNe HeQTSI- BOJIO- razosog0- | Bcero
Has HeQTsIHAS | HePTIHAS
3amace! HeTH B pa30ypeHHON YaCTH MECTOPOKIACHUS, THIC.T
3amacel HeTH, TOAJNICKAIINE pa30ypPHUBAHUIO, THIC. T
3amacel HeTH, IPUXOAIIKECS Ha | CKBAXKHHY, THIC. T
a) B pa30ypeHHON yacTu
0) moutexarne pa30ypuBaHHIO
Ta6auna /{16. BoinonHenue riana MEponpUsITUA IO KOHTPOITIO 3a MPOLIECCOM pa3pabOTKH
Tonpl Meponpusitus [Tnan @DaKTUUECKHU BBITIOJHEHO Ipyuvna
OTKJIOHEHUI
KOJINYECTBO TepHo- KOJIMYECTBO nepuno-
HCCIIeI0BaHUIH JIMYHOCTh JTIUIHOCTh

* Ilo ycMOTpeHHIO aBTOPOB MOKHO ITPUBECTH TAOIMIIBI IO Pa3HBIM BHJAM MCCIIEI0BAHUN WM
OT'PaHUYHUTHLCS CCHUIKOM Ha TaOJHUIIEI B pa3aenax 3-b.

Ta6auna J{17. Pe3ynbraTsl, HOTyYSHHBIE TIPH UCCIEAOBAHNN CKBAXUH (BUI] HCCIICTOBAHUS)
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PykoBogutens
DI'Y "OkcnepraedTeras"
Munsnepro Poccun

PYKOBO,Z[I/ITGJ'IL TCMbI

COI''TACOBAHO:

3amecTtutenb MuHucrpa
sHepreTuku Poccutickoit
denepauuu

PykxoBogutens JlemapramenTta pa3paboTKu
" JTUICH3UPOBAHUA MGCTOpO)K,ZICHI/Iﬁ
Munszepro Poccun

HauaneHuk YnpasneHus Hay4HO-
TEXHUYECKOTO Mporpecca
Munszepro Poccun

>

e
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B.®. ba3us

Bb.E. baumes

B.B. lllenenos

A 1O .KopuryHos

ILIL Be3pykux
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Munucrepctso

HepreTuku Poccuiickon @eaepanuu
(Mun3nepro Poccuu)

IIPUKA3
5 (henpand 2002 r. Ne_29

r. Mocksa

O BBefieHHH B JeiicTBUe MeToaHYeckHx yKa3zaHuii o reonoro-npoMbCIOBOMY AHANU3Y
pa3paboTiy HedTAHRX H HedTerazoBrx Mecropoxknenud (P153-39.0-110-01)

PykoBopsaumii AokymeHT MeTonHYecKHe YKa3zaHHS [0 [eoJOro-MPOMLICIOBOMY aHAIH3Y
paspaborkn HedTAHRX W HedreraszoBelx MectopodaeHufi  (PJ153-39.0-110-01) paspaboran
@epepanbHBIM  TOCYAaPCTBCHHBIM  YUpOXKACHHEM «JkcneprHedreras» MHHHCTCPCTBA IHEPreTHKH
Poccuiickoit degepauun (PI'Y «JxcneprHedrerazn). B AokyMeHTe pealH3oBaHBl HOPMBL 3aKoHa
Poccuiickoit deaepaunn «O Henpaxy. JokymeHT cornacosaH LlentpansHoit komucchel no paspaboTke
HeQTAHBIX B Ta3oHedTAHBIX MecTopoxaeHni MunaHepro Poccun {nporoxon ot 15 ¢erpama 2001 1.
Ne 2678).

B uenax ycTaHOBNCHMA ©OHHEIX BpaeHn (GOPMHPOBAHHA METORHYECKHX OCHOB Teosoro-
MPOMBICOBOrC aHanM3a Npu  paspaGoTke RedTAHBIX W  rajoHe(pTAHRIX 3anexeld  HAYYHO-
HCCNefOBATeNbCKAMH H TIPOM3BONCTBCHHLIMM OPraHH3ANAAMH HE3aBHCHMO OT HX BEJOMCTBEHHOMH
NPUHAVICKHOCTH NPHKA3LIBAD:

1. [lpuuath ¥ BBeCTH B AcificTBHe ¢ 1 mapra 2002 r. MeTomuyeckre yka3laHHs 1o reonoro-
NPOMEBICIIOBOMY aHanH3y paspalorey HedTAHBIX W rasoHedTAHBIX MmecTopoxaeHuit (PF153-39.0-110-
01).

2. Topyunts ®T'Y «IxcneprHedrerain:

2.1. Oxazasde opraru3aunaM H npeanpratiHaM TOK MeToanyeckol moMomm no pReapernio PJ
153-39.0-110-01;

2.2, Hzpanne u pacnpoctpancume PI 153-39.0-110-01 oTpacaesblM CTpYKTYpaM yHpasiaeHMs
T3K (ren. $95-192-71-45).

3. KoHTpons 3a HCNOTHEHHEM HACTOALIEre NMPHKa3a BOITOKHTL HA 3aMECTHTeNd MHHHCTPa
Menenosa B.B.

Munnctp H.X. Ocydor

JenapramenT paspaboTan

H JIHLCH3HPOBAHHA MECTOPOKACHA#
Kopuyros A 10,

220-48-89



