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PYKOBOISIMHNNA NOKYMEHT

MeTopmuuecke yKa3anus 0o FeoIoTO-IIPOMBICIIOBOMY aHaJIN3y pa3paboTKi
HedTAHBIX U ra30He(TIHBIX MECTOPOXKACHUI

[ata BBegenns 01-03-2002

1. OBJIACTh TIPMMEHEHMWA

Hacrosmmit pykosopsimil fokyMeHT (P]I) ycraHaBnuBaeT METORMYECKHE OCHOBBI I€OJOr0-mpo-
MBICIIOBOTO aHalid3a pa3paGoTKH He(YTSHBIX U ra3oHEGTAHBIX 3ajexeil U MpeqHa3sHAuYeHB! i HC-
IIOJIE30BaHus HAYIHO-HCCIE0BATENLCKUMA 1 IIPOA3BOACTBEHHBIMH opraHu3anusMa TOK.

Hapsny c yka3anmsamu B HacTosieM PJ] aBTopsl aHAIH30B pa3paboTKU MOT'YT JONIOJIHUTEILHO NIPH-
MEHSTD IpYTHe METOIBI WM HOBble METOIMYIECKAC PEIICHHS, €CJI OHH MOBHIIIAIOT 0O0OCHOBAaHHOCTD
BBIBOJIOB 1151 KOHKPETHBIX I'€0JI0r0-TeXHMYECKUX YCIOBHI O0beKTa pa3paboTKH.

Hacrosmuii PII copepxwuT nepeyeHs HCCliefJOBaHUM, HCOOXOANMBIX [JISl aHAJIH3a Pa3pabOTKH Mec-
TOPOXJICHUI, OTHAKO, B 3aBUCHMOCTH OT 3aJ]ay, IOCTABJIECHHKIX epe]] KOHKPETHBIM I'€0Oro-IpoMbIC-
JIOBBIM aHAJIM30M, OCOOEHHOCTE! reOIOTHYECKOro CTPOEHHs, CHCTEM M CTalul pa3pabOTKH MECTO-
poxpeHusa, 00 beM U Habop METOJOB HCCIIENOBAHUH H CTPYKTYpa OTYETOB N0 aHaNM3y pa3paboTKe Mo-
KET HE3HAUNTENBHO OTIHYAThCA OT IPUBENEHHBIX B HacTosmeM PII.

AHanu3 pa3paGoTKH MECTOPOXACHHUS CIysKAT 6a30H I APOEKTHPOBaHUSA pa3pabOTKH H IBNAETCA
HEOT'HEMJIIEMON YaCThIO IPOEKTHOIO TEXHOIOTHYECKOrO JOKyMEHTA Ha pa3pabOTKy MECTOPOXHCHHS.

B oTpenpHBIX cnyyasx aHanm3 pa3pabOTKU NPENCTaBISAETCS B BUAE CaMOCTOATEIBLHOTO OTYETA.
B rakux cryyasx npu paccMoTpeHn# B MuHaHepro Pocciny NpoeKTHOroO TEXHOMOTHIECKOTO JOKYMEH-
Ta Ha pa3paboTKy MeCTOPOXKIEHNS, OTYET II0 aHAIN3y pa3paboTKH NPefCTaBIsAeTCs OMHOBPEMEHHO C
NPOEKTHBIM JOKYMCHTOM.

2. OBHIME TIOJIOXEHWA 1 OCHOBHBIE ITPUHITUIIBI
TEOJIOI'O-ITPOMBICIIOBOI'O AHAJIN3A PA3BPABOTKH
HE®TSHBIX U TASOHE®TSIHBIX MECTOPOXIEHU

OCHOBHOI! IIENBIO T€0IOTO-IIPOMBICIIOBOIO aHaIM3a Pa3spabOTKHE HE(MTIHOTO MECTOPOXKACHHUA SIB-
nseTcst oneHKa 3¢ dEeKTHBHOCTH CHCTEMBI pa3pabOoTKH, KOTOpasi POU3BORUTCS MyTeM H3Y4YEHHUS TeX-
HOJIOTHYECKUX NIOKa3aTeled pa3paboTKH. Y IyuIATh TEXHOIOrMYECKHE II0KA3aTeNH MOXKHO ITyTEM U3-
MEHEHHS CyMIEeCTBYIOIIEN CHCTEMBI pa3pabOTKH WM €€ YCOBEPIICHCTBOBAHWS IIPH PETYIHPOBAHUHA
Iporecca aKCITyaTanuy Mecropoxpuerus. Ho B 6omnblireii cTeneH TEXHONOTHIECKHAE MOKa3aTe Ny pas-
pabOTKH 3aBUCAT OT reosioro-pu3nIecKofl XapaKTEepPUCTHKY HE(DTSIHOM 3aI€KH, IPAYEM ONIPEReIsIo-
IUM SBJISETCS THIL, pa3Mep U dopma HeTIHOR 3alexH, HEORHOPONHOCTh CTPOCHUS NPOAYKTUBHOIO
00BeKTAa, 3anachl He(pTH B HEM U OTHOCHUTEIBHAS MOABIKHOCTE HedTu. VICXOIS M3 9TOrO0, CTPOUTCS
aHanu3 pa3paboTKHU He(TSIHOTO MECTOPOXICHUS, ONPEAEIITIOTCA BAABI UCCIEIOBAaHAN NPU NpoBefe-
HHUM JaHHOH paGoThI.

IlepBbIM m1arom asanmsa sBisieTcs AHOO co3fiaHue, THOO NMONOJHEHHE, MH60 nprobpeTeHne 6a3
HaHHBIX IeOJOrO-IPOMBICIOBBIX XapaKTepUCTHK 0Obekra paspaborku. Kpome Toro, HeoGxoguMo
pacnosaraTh IIaKeToM 00pabaThIBAIOLIUX IPOrPaMM, COOTBETCTBYIOIHX hopMaTaM HMEIOIuXcsa 6a3
TIAHHbIX.

B nipomecce reos1oro-npoMbICIOBOrO aHAJIW3a YTOUHSIOTCA THI B pa3Mephl 3aJIeXKH, €€ CTPYKTYp-
HbIE X TEeKTOHHYECKHE OCOOEHHOCTH (pa3MBbIBbI, TEKTOHHUECKHE HAPYIIEHHS, TOBEPXHOCTH HECOIIA-
cuit u Ap.). IIposoaurcs yrounenue HavansHoro nojoxenns BHK u THK no ganabiM 6ypeHud HOBBIX
CKBaXHH, a TakXe nonoxenue texkynmx orMeTok BHK w THK pa3spabaThiBaeMbIX 3aeXen.

OuenuBaeTcs: TUTOIOrMYECKAs U3MEHIMBOCTH MPOAYKTHBHOIO ILIACTA, TSI Y€TO CTPOSATCS KapThl
pacnpoCTpaHEeHHs KOJIJIEKTOPOB, KOTOPHIE MOJEKHEI HECTH CIIEAYIONIYIO OCHOBHYIO HH(OPMAaNHIO: 30-
HBI HaJIM9¥A KOJIJIEKTOPA, 30HbI OTCYTCTBHS KOJIEKTOPA, 30HbI PACIIPOCTPAHEHUS Pa3IHYHLIX JIUTO-
THIIOB KOJIJIEKTOPA H 30HbI CIHMSHHUSA KOILNIEKTOPOB C BBIME- M HIKE3aJIETalOMIMHA NPOAYKTHBHBIMA
TIaCTaMH.
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Ha ocHoBaumE 6a3 TaHHEBIX C MCIIOJNB30BAaHHEM COOTBETCTBYIOMIETO IPOrPAMMHOIO OOECTICUEeHHS
CTPOST ajipecHbIe FeOJOTHIECKAE MOJICIIH, ACMOIb3YS 3TH MOJEIH AJIs IPEACTABIECHHS KaK OO BEMHOTO
n300pakeHus IPOAYKTHBHOI'O INIACTa, TaK ¥ Pa3IMYHBIX INIOCKOCTHBIX H306paxeHntt (TeoIOrmiecKue
npoduiIH, FOPH30HTANEHBIE CPE3bl, CXEMbI COIIOCTABICHHUS 1 AP. ).

OGsi3aTenbHBIM TPEGOBAHAEM SIBIISIETCS HACHILEHHE TFO60H re0JIornIecKo KapThl, PO i BO-
o61e mr060ro H306pakeHns IPOAYKTUBHOTO IIAcTa RAHHBIME O COCTOSIHIM pa3pabOTKH IIACTa.

OCHOBHBIE THTOIOr0-(pU3NIECKHE XapaKTEPUCTHKY 00 BEKTa Pa3paboTKH YyTOUHSIOTCS MO AaHHBIM
kepHa, ['MC u rugpofHaMI4eCKUX HCCIENOBaHu. DTH HCClIeOBaHMUsA MOI'YT ObITh KaK CTaHJapTHbI-
MH, TaK ¥ CIIEIHAJILHOrO Ha3HauyeHus. Pasuuia Mexnay HUME 00yciiaBinuBaeTcs JUITL HAGOpOM n3y4a-
€MBIX CBOUCTB IIOPONI-KOIIEKTOPOB B TEME 3afladaM#, KOTOpbIe HEOOXOOUMO PEMIUTH A1 KOHKPETHO-
ro o6’beKkTa pa3paboTKu.

YrTouHeHHE HEOTHOPONHOCTH NMPOAYKTHBHBIX IVIACTOB CBS3aHO B IIEPBYIO OYepelb C AETalbHOH
KoppeJsinnel NpoayKTHBHBIX IIaCTOB-KOJIIEKTOPOB 00beKTa pa3paboTku. Hapsmy co cTaHgapTHEIMHI
ciocobaMu PYYHOrO BapruaHTa MCIIOJB3YIOTCA aBTOMaTU3NPOBAHHBIC CIIOCOOBI KOppEJALNY pa3pe30B
ckBaxuH. OgHAKO ClIeNyeT BCeraa OTAaBaTh MIPENIIOYTEHIE COGCTBEHHO KOPPENAINH B TPATUIIMOHHOM
TeOJIOTHIECKOM IITaHe, TaK KaK Te0JIOT IPY IPOBEAESHRH 3TOM ONepallii HCTONL3YET ropasfo Gobie
wH¢OpMaluK B COGCTBEHHBIH ONBIT, HEXXENN alTOPUTM aBTOMaTH4YecKol Koppemsuun. Hannyummie
Pe3yNIbTAThI B 4acTH ObICTPOTHI IPOBENEHNS STHX UCCIeROBAaHMAM JaeT pa3yMHOE COUYeTaHNe TPafuiid-
OHHBIX H ABTOMAaTH3UPOBAHHBIX CIOCOOOB KOPPEISIIUYL.

YHacTro rconb3yromuiics A1 XapaKTEPHCTUKHE HEOHOPOTHOCTH O0BEKTA Pa3paboTKU CBOAHO-CTATH-
CTUIECKUI pa3pe3 YUUTHIBAET JIHIIIb IPHCYTCTBHE WIIN OTCYTCTBHE KOJIEKTOPA B BEPTUKATIHLHOM CEUCHUH.
OTOT MIMPOKO HCHONB3yeMblil METOJ] CTIEAYET JONOIHATH JAHHBIMU O KOTMYECTBEHHBIX 3HAYCHUSIX OCHOB-
HBIX JIATOJIOTO-(pM3MIECKUX [TapaMETPOB 00'bEKTA pa3pabOTKH (IOPUCTOCTH, MPOHULIAEMOCTH, HepTeHa-
CBIIIEHHOCTH M [p.), YTO MOBBIIIAeT HH(POPMATUBHOCTE TAKHUX CBONHO-CTATHCTHUYECKHX pa3pe3oB.

B nponecce reos1oro-mpoMbICI0OBOIO aHAINA3a YTOYHAIOTCA XapaKTEpHUCTUKY HEOHOPOJHOCTH O0'b-
€KTa pa3paboTKH — Cpe[JHUe 3HAUECHHS i BapHAIINH TAPaMETPOB, K03 (PHIUEeHTHI IECIAHACTOCTH, pac-
YIEHEHHOCTH, BBITIONHSAECTCS NOCTPOECHAE KapT 3THX IIapaMeTPOB /i1 BHIOPaHHBIX OG'EKTOR MPONYK-
THBHOTO IIjIacTa (1avek, cnoes U T.1.). IIpzm Hanuyaw cooTBeTCTBYIOINUX 6a3 JaHHBIX ITH ONEPANUH HH-
KaKHUX TPYFHOCTEH HE MPECTaBIIIIOT.

OcoGoe BHHMaHWeE YHeNseTcs yTOYHEHHIO (DPH3NKO-XHMHYECKUX CBOMCTB M COCTaBa INIACTOBBIX
xkupKocrel u rasa. Eciam ecTh JOCTaTOYHOE KOJMYECTBO aHANM30B, TO H3Yy4aeTCid paclpeelicHue
CBOMCTB ITO IUIOWIAAM B pa3pe3y 00beKTa pa3paborku. Oco60e BHIMAHHAE CIEAYET YAEIATh CONOCTaB-
JICHHIO HOBBIX JAaHHBIX C HAYaJIbHBIMH OLIEHKaMH, TaK KaK Ha CBO#cTBa He()TH (HapuAMeEp, INIOTHOCTH
¥ TiepecueTHbIN KoathuIEEeHT) MOXKET BINATL NPOROIKATENBLHOCTS pa3paboTKa 0O’ EKTa.

ITpn anamuse pa3paGoTKH OPHEHTHPYIOTCA Ha 3amachl, yucisimecs Ha 6anance ®I'Y HIMI Pocreon-
tdonpna PP. Ecnu BHIIONHEHHBIH ONepaTHBHBIA MOMCYET 3aMacoB MOKAa3bIBAET CYLICCTBEHHOE pac-
XOXJICHHE C YTBEPXKJCHHbIMA 3allacaMy 10 COCTABJICHUS IPOEKTHOTO TEXHOJIIOTHIECKOTO JOKYMEHTA
Ha pa3paboTKy, 3amachl HEOGXOMHMO MPEACTaBHTh Ha FTOCYAAPCTBEHHYIO 9KCIIEPTH3Y.

Oco6o cnefyeT HOOYEPKHYTH, 4TO KA4eCTBO PaboT IO aHANN3y mpolecca pa3paboTKy 3aBUCHT OT
MIOTHOTHI BBITNIOTHEHMS MIPOTPAMM HCCIIEAOBATENLCKUX paGoT O KOHTPOIIIO 3a pa3paboTKOH mpopyK-
THUBHBIX IVIaCTOB C HEPHOINYHOCTHIO H 00 BEMOM, NPENyCMOTPEHHBIMA ACHCTBYIOLIVME HHCTPYKIAAMHA
¥ PYKOBOJSILIMME ROKYMEHTaMH MO IPOMBICIIOBBIM HCCICHOBAHMIM IUIACTOB ¥ CKBAXKHH.

JIaGopaTopHbIe HCCleNOBaHMs KEPHA M CBOMCTB IJIACTOBBIX XUIAKOCTEH M ra3oB, IPOBOJUMEIE HA
obpa3nax u npodax, XapaKTepH3YIOIINX pa3InyHble yYaCTKH U 30HbI HPOAYKTUBHBIX IIACTOB, HALPAB-
JIEHBI Ha YTOYHEHUE H3MEHUYHUBOCTH Ie00ro-hH3NYECKUX XapaKTEPUCTHK 110 IUTOLIAAK U pa3pe3y Hed-
TSIHBIX 3aJIEXKCH.

T'eonoro-npoMeICIoBEIH aHATIN3 Pa3paGoTKH MECTOPOKIEHIS (UIIH 3aJIEXKY YIIIEBOJOPOIOB) SBIASTC
HENPEPBIBHBIM IIPOLECCOM, POMEKYTOYHBIE PE3YIbTaThl KOTOPOro 0606INAIOTC K MOMEHTY COCTaBlIe-
HYS1 TFOGOro IIPOEKTHOT'O JOKYMEHTa Ha pa3paboTKy MECTOPOXAEHMs (TEXHOIOrMYECKOi CXeMbl pa3pa-
60TKH, TPOeKTa pa3paboTKH WIH BOpa3paboTKu). B aTol CBSI3M CyiecTByeT HOTPpeGHOCTE 1 HEOOXOMH-
MOCTB B €TMHOO0pa3UH IPEACTABIICHIS MATEPHATIOB IO aHATM3Y pa3paGoTKH He(DTIHBIX H ra30HEPTIHBIX
MECTOPOXJIECHII ¢ TeM, YTOObI EMETh BO3MOXHOCTb OO'BEKTHBHOI'O COIOCTABJICHHSI TEXHOIOTHYECKON
3(peKTUBHOCTH W3B/ICYEHNS 3aIIaCOB HEPTH U3 PA3IHIHBIX MECTOPOXKICHUI 1 3aJIeXKEH.

Hau6onee BaskHBIME 3ajja4aMy [e0IOr0-IIPOMBICTIOBOTO aHAIN3a MpoLecca pa3paboOTKU ABISIOTCS
OLICHKH afIeKBaTHOCTH NPOEKTHBIX PEIIEHN KOHKPETHLIM FOPHO-TE€OJIOTHYECKHM YCIIOBIAM 3aieXel
1 MECTOPOXKJCHUH U TMOJHOTH! BBIMOTHEHUS NPOEKTHLIX pellleHmit. B paMKax pemenus 3ToH gByenu-
HOM, IT0 CYILIECTBY, 33724 BBIMOIHIIOTCS:

— OLIEHKA 3HEPreTHYECKOI'O COCTOSIHHS 3aJIeXKeli;
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— OUHaMHKa A3MEHEHNS OOBONHEHHOCTHY AOOLIBAEMON IIPOAYKIIUM;
— OLlEHKa XapakTepa U CTENEHH BbIpaGOTKH 3anacoB HepTH;

— oneHka 3(pPEeKTURHOCTH METOROB IOBBHILICHUS IPOIYKTHBHOCTY CKBaXXWH ¥ YBelW4eHus HedTe-
OTHa4H IIJIaCTOB.

Amnanus mporecca pa3pabOTKy [OJIKEH IPERyCMaTPHBATh COIIOCTaB/IEHUE ANHAMHKY TEXHOIOrHYe-
CKHX ITOKa3aTeNel pa3spaboTKH, KaK [IPaBWIIO, B OTHOCHTENHHBIX (6€3pa3MEpHBIX) BeINYNHAX (B 3aBH-
CHMOCTH OT 06’ bEMOB IIPOKAYKH, TEKYIIIeil HedTeoTnaun, crenenu u3pnevenns HU3 u jgp.), ¢ nuaamu-
KOl IToKa3aTenel pa3paboTKH aHAIOTHIHBIX MecTopoxaeHui. KpoMe Toro, Heo6xonuMo yCTaHOBUTD
B KaKOJ CTEIEHN NTPOLECC BEIPAOOTKHM 3a11aCOB HE(PTH COOTBETCTBYET TEOPETUUECKAM NIPENCTaBICHH-
SM ¥ 3aKOHaM rMApOAUHAaMUKY. TIpu BbITOIHEHNH paGoT 0 aHATH3Y pa3paboTKY MOJIE3HO UCIIONB30-
BaTh K MHPOBOH OIIBIT, €CIIX 3TO MO3BOINT 60/Iee OO'BLEKTHBHO OLEHUTE 9 (hEeXTUBHOCTD MPOLECCa H3-
BJICYCHAS HePTH.

BHOBE nony4eHHbIE HCXOQHBIE NaHHBIE MOTYT KaK M3MEHATh paHee MPHUHATHIC IIapaMeTPhI U pej-
CTABIICHUS O ICOJIOTHYECKON XapaKTEPHCTHKE MECTOPOXKACHUS, TaK U IOATBEPXKAATL UX NPaBHIIb-
HOCTB. He3apucruMo OT 3TOro OHM 00pabaThIBatOTCs ¥ IPHBOJSITCA B OTUETE II0 aHANU3y pa3paGOTKH.

IIpn ananuse pa3paGoTKM CTApbIX MECTOPOXKACHH, HAXOASIIMXCS B 3aBEPIIAIOIINX CTaAMIX pa3pa-
OOTKH, BIIOJIHE BEPOSATHO OTCYTCTBHE Psiga UCXONHBIX NAHHBIX HIIU AX KOIXYECTBO SIBHO HEJFOCTATOYHO
TS PeLIEHAS HEKOTOPAIX BOPOCOB aHANM3a. B 3THX Cllydasx B OTYETE O aHAIU3y pa3paGoOTKHU JOJIK-
HO ObITH OO'BSICHEHHE, I0YEMY TOT WIN HHOH Pa3fiell OTIETa HE MOXET OBITh BHIIIOJIHEH |, IO BO3MOX-
HOCTH, IPEIIOKEHBI MEPONIPHUSITAA IO NOJMyYEHUIO HeOOXOIUMBIX HaHHbIX.

B Texnomoruyeckoil 4acTu reoaoro-npoMbICIOBOrO aHaIn3a OCHOBHON YIIOP HOJKEH ObITh CHeiaH
Ha u3ydeHre: 1) TeMIOB pa3spaGOTKH OTHENBHBIX INIONIAfiel 1 INTACTOB MECTOPOXK/CHUS, 2) KO3 (u-
[IMEHTOB OXBaTa 3aBOTHEHHEM, 3) OGBOAHEHHOCTH 1 3ara30BaHHOCTY YYaCTKOB U IUTACTOB M 4) onpepe-
JeHne BbIpaGOTAHHBIX M OCTABIINXCS 3aI1acoB HE(TH U UX CTPYKTYPHI.

Anann3 pa3paboTKu 3anexell HehTH, IMEIOIINX CTPYKTYPHBIE OCOGEHHOCTH KOJUIEKTOPOB (TIOJIH-
MUKTOBBIE KOJNIEKTOPHI, U3BECTHSKH, JOJIOMUTR! 1 T.[1.) KA aHOMAJIbHbIE CBOHiCTBa HE(Tel (BHICOKAs
BSI3KOCTh, HOBBLIIIIEHHOE COAepKaHue NapaduHa, acalbTeHOB, CMOJI U IP.), IKCILIYaTHPYEMBIX IIPH
BbITECHEHUN HedTH BOAOMH, IO BUAAM HUCCIEROBaHUE HE OTIHMYAETCS OT T€0JIOrO-IPOMBICIIOBOrO aHA-
JmM3a 3anekel, IpecTaBIeHHbIX TEPPUIeHHbIMI KOJUIEKTOPaMi ¢ OOLITHBIME CBOIiCTBaMH HedTeild,
HaCBHIIAIOIINX UX.

B nacTosimee BpeMst HET TPOMBICIIOBEIX HCCIICIOBAHAM, KOTOPBIE YKa3bIBaM Obl Ha KaKHe-TO OC-
JOXKHEHHUs IPU pa3paboTKe 3anexel ¢ NOJMMUKTOBLIMHE KOIIeKTOpaMu. Ha Takux 3anexax He Ha-
6mrofaeTcd Ha 3a005X CKBAaXKUH 3aMETHOTO BBIJCICHU NOPOJ0OOO6Pa3yIOIHX HEYCTONYHBBIX KOMIIO-
HEHTOB, a TaKXKe CHIKCHHS IPOHULAeMOCTH B IpA3a00MHOM 30H€E BCIIEACTBAC HX HaGyXaHHs.

KapGonaTHble KOJUIEKTOPBI, NPECTaBICHABIC Pa3IHYHbBIME THIIaMH W3BECTHSAKOB U [OJIOMHTOB,
XapaKTEPH3YIOTC BbICOKOH HEOMHOPOAHOCTBIO H HIMEIOT ¥acTo BbICOKOBA3KHeE (10-60 cIl) u cnabo ra-
30HachINIcHEbIE HedTH. OTClofa HU3Kas IPOAYKTHBHOCTL CKBAaXKHMH B HU3KasA HereoTnaya. Ilpu reo-
JTOTMYECKOM M3YYCHHH 0cO00€ BHEMaHHUE yAEIISETC YCTaHOBICHHIO Pa3ImIHbIX [T0Ka3aTeNell HEONHO-
POAHOCTH. [leTanbHas KOppensLus TAKNX IJIaCTOB 3aTPY/{HATEIbHA.

Ilpu BeimoNHEHWH aHanu3a pa3pabOTKU MECTOPOXNECHWH HEHHIOTOHOBCKUX HedTell HEOGXOAMMO
oOpaTHTh BHUMaH¥E Ha aHAJIN3 U yTOYHEeHHE (DH3MIECKUX CBORCTB He(pTel, TeMIlepaTypHOe u Gapuye-
CKO€ COCTOSIHUE IUIaCTOB, IPONYKTHBHOCTb CKBAXWH W UX PEarnpoBaHUEe MeXy co60i U Ha HarHeTa-
HHE, Ha XapakTep H ocobeHROoCcTH nepemeteHnss BHK. MeponpuaTrs no ycoBepIeHCTBOBAaHHIO CHC-
TEMBbI pa3pabOTKH HOIXKHBI YYHTBIBAaTh CTPYKTYPHO-MEXaHMIECKHE CBOCTBA He(Tell U NX 30HANbHbIE
n3MeHeHnsa. KoHTpois 3a pa3paGoTKO# KoKeH OBITH HanpaslicH INIaBHBIM 00pa3oM Ha NepHofndec-
KM€ NCCNIENIOBAaHNA B Pa3/IMYHBIX YacTsX 3aJI€XH (paKTHISCKAX TPAJITACHTOB [JaBJICHHs U TEMIIEPaTyphl
nnacra.

Ananu3 pa3paboTKu rasonedrasbix 3anexeit ('H3) GygeT EMETh HEKOTOPbIE OCOGEHHOCTH IO
CpaBHEHHIO ¢ He(pTsHbIMH 3anexkaMu. Crienyduka onpenenseTcs yCIOBAIMA COBMECTHOTO 3ajieTaHUsA
B mIacrax He(hTH A Ta3a — ABYX NOJE3HBIX UCKONMAEMBIX, OTIHYHBIX N0 (PH3AICCKHM CBOHCTBAM, YCIIO-
BISIM H TIOJIHOTE WX M3BJICYESHUS M3 HOPUCTOH cpenbl. PazmmaHoe coueTanne 06 eMOB NOPOBOTO NPO-
CTPAHCTBA, 3aHATHIX He(bTHIO ¥ Fa30M, S3HEPTETHUECKAE BO3MOXHOCTH IUTACTOBBIX CHCTEM, K KOTOPbIM
IIPUYPOYEHBI Ira30HE(TAHbIE 3aJI€XKH, ONPEACNAIOT HaNH4IAe COJBIIEro 4ucia CHCTEM pa3paboTku
I'H3, yeM konME4ECTBO CHCTEM AT pa3pabOTKH HEPTIHBIX MECTOPOXKACHHM, a ClIeNOBaTENbHO, H OCO-
GEeHHOCTH pa3pabOTKH 3alleXei.

Amnanus pa3pa6otku I'H3 npy BeITecHeHME HE(TH BOJOM JOIDKEH MIPOBONHATLCS CHCTEMAaTHYECKH, OC-
Bellfasi, IOMAMO YKa3aHHbIX BBILIE MONIOXKEHHWI aHaIu3a pa3paboTKy HeTAHBIX 3a/IeKei, Cleqyiomee.
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Jnsg razoRedTAHBIX 3a7€Xel ¢ aKTHBHOM IOJOINBEHHOMR BOJOM, A/Is1 KOTOPHIX 3alpPOEKTHPOBaHA
onepexaromas Belpa6oTka Hedu nipu ynepxaunu ['HK B nepBoHavanbHOM NONOXESHAHN IyTeM OT6GO-
pa KOHTPOJHPYEMBIX 00'BEMOB rasa, HEOOXOAUMO KOHTponuposats nojioxkenne 'HK, cokpamienne
HedTHHOTO COs, paclpeneieHre NIacTOBOTO AaBIICHNS B Ta30BOM MIATIKE, JaB/IEHHE B BOTOHAIOPHOM
cucreMe B6m3u BHK, creneHr 00BOJIHEHHOCTH U JUHAMMKY ra30BOro (akTopa Ipu OlpefeleHHOM
3aNpOEKTHPOBaHHOM HHTepBaJle nepdopanun B oTHomeHur 06oux kourakTos (THK 1 BHK). Bonb-
mIoe 3HaueHue HMeeT H3yYEeHNe IOBEJEHUS IIOBEPXHOCTH ra3—HedTh B nponecce pa3paGoTKH U olpe-
AejieHne 06'bEMOB BTOPKCHHS HE(PTH B ra3oHACKHIEHHYIO 30Hy MM ra3a B HE(PTSIHYIO C HEeJbIo Ipe-
DOTBPAMieHNs UX NOTepb. AHAIN3 3TUX [TOKAa3aTeNlell HapaAy ¢ JUHAMHAKOM ApYruX (akTHUECKUX JaH-
HBIX ITI03BOJIUT CBOEBPEMEHHO NPUHATH PELIEHHE 10 PETyIUPOBAHUIO TIPoIiecca pa3paboTKH.

ITpu paspab6otke I'H3 ¢ akTHBHOM IONOMIBEHHON BOOK BaXXHBIM (PaKTOPOM, ONPENENSIONIAM Pa-
IEOHATTBLHOCTD CHCTEMBI pa3paboTKH, SBIIETC PacnooXKeHne HHTepBaa nephopauyn OTHOCUTENhb-
Ho BHK u T'HK u crenens BCKpeITUA Ij1acTa. OnTuManbHOE pa3MellieHHe HATepBaa nepdopaiyn
HOJKHO YIOBJIETBOPATH OCHOBHBIM TpeOOBaHMAM: 1) 00eceyeHHIO MaKCHMAJILHBIX Oe3BOTHBIX B 0e3-
ra3oBbIX A¢6UTOB He(bTH (TO ECTh HE TOIYCTUThL IPOPLIB BOABI U ra3a) # 2) Hauboliee OTHOMY OXBaTy
He(TSIHOM 30HBI BHITECHIEMOI BOJIOH.

TlepBoe TpeOoBaHUE HANpPABICHO Ha COKpAllleHHE CPOKOB pa3pabOTKH H yBeImdeHHe Ge3BONHOU
RoObr4r HepTH IPH HOPMAJIBHOM Ia30B0M (bakTope. OHO JOCTHraeTCS ONTAMANBHBIM PaCllOIOXEHH-
€M HHTepBajia lepgopaliii OTHOCHTEIBHO KOHTAKTOB H CTENEHBIO BCKPBITHS IU1acTa. Bropoe Tpe6o-
BaHME JTOMXHO, B KOHEYHOM cueTe, 00ecneydTh MAKCHMATLHYIO KOHEUHyI0 HedTeoTnauy. Benuunna
nocne;meﬁ JAMUTUPYCTCA BENUUYHHON OCTATOYHOrO He(brrsmoro CJI04, IKCIIyaTannst CKBaKWH Ipu KO-
TOpOH Ha 6e3BORHBIX U 6€3ra30BbIX JeOHTaxX NOCTUTaeT IPefeia peHTa0eIbHOCTH.

PazpaGorka raszoHedTsSHBIX 3a7€XEH CIOHCTHIX MIACTOB C KPaeBO# BOAOH, HMEIONIMX LIMPOKUE
HedTerasosble 30HbI, KaK IPABUIIO, BEAETCS IIPH 3aKOHTYPHOM (IIPHKOHTYPHOM) ¥ [IPH BHYTPHKOHTYP-
HOM (6apbepHOM) 3aBOHEHUHU.

ITpu sToM aHanu3y nopsyeXaT BEJIMYMHBI IUIACTOBBIX JABICHUHA Ha JMHUY HArHETATEIbHBIX CKBa-
KHH Ha Oapbepax, a TakKe B ra3oBoii Ianke, HedyTerazoBoil U He(pTIHON 30HaX BOIN3N GapbepoB.

C o270 IIeNBI0 CTPOSTCH KapThl H300ap B BhINIEYKAa3aHHBIX 30HAX.

3. ICTOPUS PABPABOTKM U COIEPXKXAHME ITPOEKTHBIX JOKYMEHTOB
HA PA3PABOTKY MECTOPOXIEHHS

W3noxenne uctopuu pa3paGoTKH MECTOPOXKACHUA OILKHO HAUMHATHCA C YKa3aHMs BpeMECHA Hava-
j1a paGoTHI IEPBBIX HOOBIBAOMINX CKBAXKHH, MX HAYANLHBIX ACOUTOB, JOGHIYM HETH NO HAM B IEPHOJ
IpoOHOI 9KCITyaTallil OTAENBHBIX CKBAXKWH, MECTOPOXK/ICHUS HIIU €TI0 y4acTKa.

ITpuBopsTCS OCHOBHBIE IONIOXEHUS [IEPBOTO IPOEKTHOT'O HOKYMEHTA (TEXHOJIOTHYECKas cXxeMa HIIH
IIPOEKT pa3paboTKi), B COOTBETCTBUH C KOTOPBIM OCYHIECTBILIOCH Pa30ypuBaHie MeCTOpoxXcuus. B
TaKOM K€ IUIaHE ONMHUCHLIBAIOTCA KPAaTKO APYrHe NPOEKTHEIE JOKYMEHTHI, OC/IEI0BATENHHO BHEpsIe-
MbIE Ha MECTOPOXKAEHHHN. Ecli Ha MeCTOPOXACHIH BHEAPSAINCH KaKUEe-THGO OTHENIbHbIE NPOEKTHEIE
PEeLIEHAS WIK YKa3aHus BBILIECTOSIINX OPraHOB, U3MEHSIOMNE WX JONOHSIOIINE NIepBOHAYAIbHBII
WM IIOCNIERYIOIINE NPOEKTHRIE JOKYMEHTBI, TO YKa3bIBACTCA CYTh 3TUX JJOKYMEHTOB H IIPUYUHBI, BBI-
3BABIINE UX MOSBIICHAE,

B kavecTBe peroMeHAanmil, BHEAPSIEMBbIX Ha MECTOPOXKACHUH, HEOOXONUMO paccMaTpHBaTh HE
TOJIBKO NPEIOXEHNAS IO H3MEHEHMIO HITH JOIIOJIHEHHIO CXEMBI pacliONIOXKEHHS fOOBIBAIOIINX U HarHe-
TaTENbHBIX CKBaXXHH U MX INIOTHOCTY, H3MEHEHHIO WJIH YCOBEPIICHCTBOBAHUIO CHCTEMbI BO3HEHCTBUS,
HO H IPEIOKEHNA 10 H3MEHEHHUIO TEXHOJIOT MY Niponecca pa3paboTKH, HATEHCH(HUKAIUY €TI0, a TAKXKe
IPENJIOXKEHUS IO BHEAPEHHIO Pa3INnYHbIX MEPONIPUATHI 10 PETYIMPOBAaHUIO, OCYIIECTBISEMBIX B Mac-
COBOM Maciurale. :

Kaxk u3BecTHO, OGHIM U3 aCIIEKTOB, O0'BACHIIOIINX HEOOXOAUMOCTb BBINOIHEHHUSI Te0JIOrO-IIPOMBIC-
JIOBOTO aHaNlu3a pa3paboTKU pa3pabaThIBaEMOro HE(pTAHOTO MM Ia30HE(PTIHOIO MECTOPOXKICHAS,
SBIsIeTCs YriyGlIeHHas: MpopaboTKa OTAENbHBIX NPUHINIHAILHBIX BOIPOCOB, HANPABICHHAIX HA CO-
BEpIIECHCTBOBAaHAE HMEIOLIEHCA Ha JaHHBIN MOMEHT CHCTEMEBI pa3paboTKy, NOBLIIEHNE e¢ 3 (heKTHB-
HOCTH U YBeJIMYEHHE He(PTeOTHaYH.

EcrecTBeHHO, HaunHas 3Ty paboTy, HCCIENOBAaTeNb NOMXKEH paclojlaraTh JaHHBIMH IIOCIEIHETO
IIPOEKTHOT'O JOKYMEHTA.

YicxomHbBle AaHHBIE IIPOSKTHOIO JOKYMEHTA, IPUHSITAs CHCTEMA Pa3paboTKU ¥ OCHOBHBIE IIPOEKT-
HbIE TEXHUKO-3KOHOMHYECKHE IIOKa3aTelIl pa3paboTKH SABJISIIOTCA OTIIPaBHOM TOYKOM aHa/IN3a paspa-

4
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GOTKH ¥ TEM 3TAJIOHOM, C KOTOPBLIM MPOU3BOHUTCS COIOCTABICHNE (DaKTHIECKOTO COCTOSHUS U (haK-
THYECKUX [IOKA3aTeliell pa3paGoTKy.

B CBSI3M ¢ 3THM B OTYETE ITO aHATK3Y pa3pabOTKH 00513aTeNbHO IPUBOASTCS OCHOBHbIE MTONIOXEHHS
TIOCJIETHETO NPOEKTHOTO TOKYMEHTa, 2 HMEHHO: IIepe4eHb 06 bEKTOB pa3paboTKH, YIaCTKOB CAMOCTO-
SITeNbHON pa3paGoTKH, HCXONHbIE JaHHbIE [10 9THM 0G'BEKTaM ¥ YYacTKaM, XapaKTePUCTHKA IPUHSTO-
rO BapHaHTa pa3paGoTKH, er0 TeXHHKO-9KOHOMUYECKHE NOKA3aTeNd, IPABOAUTCS CXeMa Pacliooxe-
HUS IPOEKTHBIX CKBAXKHH.

Tabnuua UCXONHBIX JAHHBIX, PUHATHIX UIsI TEXHONOTHYECKUX PAcueToB, B TaGNHIa OCHOBHBIX
MPOEKTHBIX IOKA3aTeNIed JAIOTCS B IIOJHOM COOTBETCTBHH C aHAIOTHYHBIMY TabIHIAMA PyKOBOTSIILE-
ro JOKyMeHTa IO COCTABJICHAIO MPOEKTOB M TEXHOIOTHIECKUX CXeM [2].

4. YTOUYHEHUE I'EOJIOTMYECKON XAPAKTEPUCTUKHU MECTOPOXIEHHA

4.1. Ymounenue xapakmepucmuKki 2€0402U4ecK020 CpOeHus

KpaTkas reonormyeckasi XapakTepUCTHKa MECTOPOX/CHHS AOIDKHA HAYHHATBCSA ¢ YKA3aHUS Mpo-
LYKTHBHBIX FTOPH30HTOB X 00HEKTOB pa3paboTku. Ecim AMEroTCs HOBBIE, TO CPaBHEHHIO C IOCIIEHIM
HPOEKTHBIM JOKYMEHTOM, JaHHBIE O JINTOJIOrO-CTPATArpahMIeCKOM CTPOCHHH pa3pesa OTIOXEHHH,
Cl1araloNyx MECTOPOKJEHHUE, U BhICISIOTCS HOBbIE PENIEPHBIC TOPA30HTHI, TO B OTYeTE MIPUBOAUTCS
YTOYHEHHBIN JIMTOJOrO-CTPATUTpaHIECKUil pa3pe3 BCKPBITHIX OTIIOXEHHI M flaeTcs ero KpaTkoe
OIMCAHHeE.

YTOUHSIOTCA THII M pa3MepHhl 3aJIeXKH, €€ CTPYKTYPHBIE H TEKTOHWIECKHE OCOOEHHOCTH (Pa3MbIBHI,
HECOINTacus, A3 bIOHKTHBHbIEC HAPYIIeHAS U T.IL.). Y TOUHECHHE TTTyOUH 3ajieraHys KPOBJIH H IONOIIBLI
IPONYKTUBHBIX IJIACTOB MPON3BOJHUTCS IO BCEM CKBAXKUHAM C YI€TOM BHOBB IPOOYPEHHBIX, A YETO
UCTIONB3YIOTCH KaK NaHHbIe reOo(hU3MIECKUX HCCIENOBAaHMM, TaK B M3y4eHAE KEPHOBOTO MaTepHala,
IIOJIYYEHHOTO B Ipolecce OypeHHs.

Ipu aHamu3e pa3paboTKH IONB3YIOTCA KaK HaYalbHBIM, TAK H TEKYIHM IIOJIOKEHAEM BOJOHEQTS-
Horo (BHK) u razonedrsaaoro (THK) konTakTOB # KOHTYpOoB. Ha nepBoi cragun pa3pabGoTKH Por3-
BOJUTCA yTouHeHKe HadanbHoro nonoxenus BHK u 'HK no nan#bIM Gypenns HOBBIX CKBaXHH, a TaK-
K€ ONpPEAENAETCs UX IPOABIKCHHE B MMPOLECCE IKCIUIyaTallMH 3aJICKH, @ Ha MOCHECAYIOMMX CTafMsIX
O0TMEYaeTcsl TOIBKO NlepeMeNIeHIE BHENIHETO H BHYTPEHHET0 KOHTYPOB HE(hTEHOCHOCTH U Fa30HOCHO-
CTH, TO €CTb HX TeKyIlee HOJOXKCHIE Ha JaTy aHajIHu3a.

TTonygeHHble 110 reodusnyeckuM HecnepopaHsiM naHable 0 BHK u THK o6s3aTenbHO conocTaBis-
FOTCS 7 YBS3BIBAIOTCH C PE3YIbTaTaMH OpoOoBaHUs ckBaxXmH. Ecnu KosteGaHus B OTMETKaX Ha4yaJIbHOTO
nonoxernuss BHK u I'HK 1o oTaenbHbIM CKBaXKMHAM HE MPEBBILAOT OLIMOKH ONPEAEICH!s OTMETOK B
CKBaxKMHAX (2—5 M), TO IPHHAMAIOT CPEAHIOIO IO CKBAXKAMHAM OTMETKY 3a HaganbHoe nonoxenue BHK u
T'HK. TTpu 6onee BeIcOKHX KoebaHuax B oTMeTKax BHK He06X0qUMO CTPONTDH CXEMATHYHYIO KapTy IO-
BepxHOocTH BHK, 11 I010K€eHNS BHEMIHETO ¥ BHYTPEHHETO KOHTYPOB HAXONST IyTeM OOUEPEAHOT0 HAJIO-
SKEHMS 9TOH KapThl Ha CTPYKTYPHBIEC KapThl KPOBJIH H IOJOMIBHI IPOJYKTHBHOTO OOBEKTA.

Eciu nponyKTHBHBIH IVIaCT HEOMHOPOAEH H PacWICHEH Ha OTACIbHbIE NaYKH 1 30HAJbHbIEC HHTEP-
BaJIbl, TO HOJIOKeH!e KOHTYPOB YCTaHABIHBAETCSA C YYETOM 30H BHIKJIIMHUBAHNS U CIIHSTHUA BbIETICH-
HBIX NaYeK U 30HANBHBIX HHTepBaJIOB. IIpH 3TOM B TEKCTOBOH 4aCTU OTYETA MOJKHBI ObITh YKa3aHbI
0COGEHHOCTH IIOCTPOEHHSI KOHTYPOB HedpTe- B Fa30HOCHOCTH.

JI1st penieHus psiga BOIPOCOB aHAIK3a Pa3pabOTKH, TAKUX KaK IIPECTAB/ICHHE H IIPOrHO3HPOBAHKE Ha-
NIPABJICHAS JBIDKEHIS BOAbI, BhIsIBJICHAE TYIMKOBBIX ¥ 3aCTOMHBIX 30H IUIACTAa, BEIPaObOTKH 3¢hpeKTHBHBIX
MEPONPUSTHIL IO PEryIMPOBAHUIO H YIYYIIEHIIO COCTOSHUSA pa3spaGOTKH, HCXOM U3 JIMTOJIOTO-KOJIEK-
TOPCKOU H3MEHYMBOCTH HPOIYKTUBHBIX IJIACTOB, CTPOSITCA KapThl PACIPOCTPAHEHHS KOJLIEKTOPOB.

KapTsI cTposiTCs IIPY HATTMYAH OOJBIIOTO YHCIia IPOOYPEHHBIX CKBAXKWH, TO €CTh IIPH IIPOBEICHAR
aHanu3a pa3paboTKH B IepUONbI TOCIe OKOHYaHHS pa30ypHUBaHus 3HAUATENLHBIX YIaCTKOB 3aJIEKH IO
IIPOEKTHOMY ZOKYMEHTY.

KapTs! paciipocTpaHeHES KOIIEKTOPOB CTPOSATCS IO KaXXAOMY U3 IIIACTOB MHOT'OIIACTOBOTO MEC-
TOPOK[ICHHS Ha OCHOBE IaHHBIX 00 YCIOBMSIX OCaIKOHAKOIICHHUs IIOPOJ, CIararolliiX NPOAYKTHBHBIH
IUIACT, U JAHHBIX O B3aNMOJCHCTBUAM CKBaKUH.

Ha kapTax pacmpocTpaHeHHs KOJUIEKTOPOB BBIREISIOTCS OONIACTH YeThIpEX THIOB: OTCYTCTBHE
KOJUIEKTOPOB, HaJIMYHe KOJUIEKTOPOB, PaclpOCTPaHECHHE HU3KONPOHUIAEMBIX KOJJIEKTOPOB H 30HBI
CIIUSIHES TL1aCTOB.

IIpu cocraBiieHHH KapT pacIpOCTPaHeHMsl KOJJIEKTOPOB HauGONBIIYI0 TPYAHOCTh IPEACTABIISET
olpefesIcHNe MOIOKEHUS TPAHNAL] MEXKAY pasIHIHbIMU 061acTsMu. [l 3TOro B HEPBYIO OYepeNb He-
00XOMMO BBISIBUTE OGIIHE 3aKOHOMEPHOCTH: YIIYUIICHAE WY YXyAIIEHHE CBOMCTB KOJLIEKTOPOB B Ka-
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KOM-THOO OnpefielIeHHOM HampaBJIEHHH, IIOJI0COO0Pa3HOE 3aJl€raHie KOJJIEKTOPOB WM Y4aCTKOB C
yIAyYUIEHHBIMA KOJUIEKTOPCKMMH CBOMCTBaMH, IAH3000pa3HOCTh ONPENENIEHHON OPHEHTalUH | T.1i. 3a-
TeM TaKasi IipefiBaprATelIbHast CXEMa HACHIINAETCS B YBSI3bIBACTCS C JaHHBIMA HCCIIENOBAHNS CKBAaXKMH, TIO-
3BOJISTIOIIMMY YCTAHOBUTD HAJIE3KHYIO THIPONMHAMUYECKYIO CBSI3b MEXAY JOGbIBaIOIMMH CKBaXKWHAMY B
MeXy HOOBIBAIOIFMM M HarHETATE/ILHBIMEA CKBakmHaMH. 1Ipy HalnWumMy IO INIACTy CaMOCTOSITENIBHOR
CEeTKW CKBaXKWH JUIsI YTOYHEHHS F€OJIOTHIECKON OCHOBBI € YCIIEXOM MOKHO HCIIO/Ib30BaTh KapThl H306ap.

Taxum 06pa3oM, reoIornueckas OCHOBa KapThI IPHBOJUTCA B COOTBETCTBHE C COCTOSIHUEM pa3pa-
6O0TKH IJIaCTa ¥ TEM CAMbIM OGECTIEYHBAETCS BHICOKAs CTENEHD €€ HAIEKHOCTH.

IIpu nocTpOeHHH KapT PacHpOCTPAHEHHs KOJUIEKTOPOB CCUEHHE M30MMHUI BEMNYNHB] KOMIIIIEKC-
HOTO apaMeTpa, XapaKTEPHU3YIOIEro JaHHbIA THH KOIJIEKTOpa (HapUMEP, THAPONPOBOJHOCT), IPH-
HAMATH TaKAM, YTOOBI OIMMGKa ONpeelieHus BEIMIAHEI CAMOro IIapaMeTpa 6bljla 3HaYHTENLHO MEHb-
IIIe TIPUHSTOrO JHANa30Ha ero A3MEHEHUs (KaK MPaBUIIO, CeYeHHE H30MMHHUI JOKHO ObITh PaBHO HE
MEHee YIBOCHHOMH OIMMOKY onpefeyieHAd KapTHPYEMOTO IapaMeTpa).

4.2. Ymounenue 0CHOBHbIX NAPAMEMPOS NAACMO8 IKCNAYAMAUUOHHO20 00vexma

OCHOBHBIMYE TIapaMETPaMH ILIACTA SIBIIOTCS IOPACTOCTD, IPOHALIAEMOCTDb, He()TEHACHILIEHHOCTh
¥ TOJIIIMHA; [Tt Fa30HE(PTAHBIX 3aJ€XKeH — JOMOIHUTEIHHO ra30HACKIEHHOCTh U aHU30TPONHS (ISt
T'H3 ¢ nogomBeHHO# BOTOIT).

3HaveHNS 3THX IapPaMETPOB ONPENEISIOTCS IPH IPOSKTUPOBAHNAM; IIPN aHAJIM3€ Ha NEPBBIX CTaflH-
SIX pa3pabOTKH MECTOPOKEHAS 3TN HapaMeTpPhl YTOYHSIIOTCA HA OCHOBE HOBBIX JAHHBIX, OJTY4YE€HHBIX
npu 6YypEeHHHU CKBaXKHH, C UENbIO JalbHEHINIET0 MCIONb30BaHAS HX B HOJICYCTE 3aNacoB 1 NpH NPOEKTH-
pOBaHUH, a TaKXe [7Iss OGOCHOBAaHUS HECOBNAAeHNsI TPOSKTHBIX U (paKTHYECKUX NOKa3aTeNel pa3pa-
60TKH U OO'BSICHEHHS IpoIiecca pa3paboTKH.

B cBsi3u ¢ 3THM B TabnuIjax OTYETa IO aHATN3Y Pa3pabOTKH IPHBOAMTCS XapaKTEPUCTHKA YTOYHEH-
HBIX 3HAUCHMH TApaMeTPOB IIIACTOB, @ B TEKCTE JAETCS CONOCTABIICHUE 3THX 3HAUYEHHMH C HCXONHBIMU
MaHHBIMU, IPUHATHIMU B IPOEKTHOM JOoKyMeHTe (Tabauip! [11, [12). B He0OXOMHMBIX ClIydasix CTpOST-
sl KapThl M3MEHYABOCTH 3THX 1apaMeTPOB.

Ilpu 3TOM CllefyeT AIMeTh B BUAY, YTO Olpefeienne nporunaeMocT B 'H3 ¢ ak THBHOIT MOAOIIBEH-
HOW BONOH IIPOM3BOAMTCA IO NPHONIKEHHON METONHUKE, YUATBIBAIOMEH ABYXCTOPOHHHMHA HaIop: co
CTOPOHBI T'a30BOI IIANIKY ¥ TOJOIIBEHHOM BOJBI.

Ilo maTepranaM 1a6OpaTOPHBIX B TeO(pI3NIECKUX UCCIIENOBaHMI IIACTA COCTABISIOTCSH CTATACTH-
YECKHe PSIbI pacIpeeIeHAs OHOTO N3 OCHOBHBIX IapaMeTPOB IutacTa — IpoHAnaeMocTH. [IpenBapn-
TENBHO COCTABISETCS PaHXUPOBAHHBIN Psifi, MOJ KOTOPBIM INOHNMAETCA PACIOIOXECHAE IMEIONAXCS
RaHHBIX B Bo3pacTamoueM (yObIBaroleM) HopsaKe. 3aTeM IIpH BHIOpaHHOM Iare (MMpHHe HHTEpBaa)
COCTaBJISIETCS CTATUCTHYESCKUH i, TO ecTh Tabnmma [13. 3a Hayano nepBoOro MHTEpBaa NIPUHAMAOT-
¢s1 MM6O0 3HAUYCHMS HIDKHETrO Ipefieia IPOHUIAEMOCTH, TH0O0 IepBhIf WicH paHKHPOBAHHOIO psfa.
B cratuncrayeckoM psARy T faTbHEAIINX NCCIeNOBaHM HAXORWTCS BeJIMYNHA HAKOIUICHHOR YaCTOThI
K KOHITy KaXfoTro HHTepBaa, a 3aTeM U CTaTECTIYeCKUe NnoKa3aread. CiefyeT IMETh B BHAY, YTO CTa-
THCTUYECKUE Psifibl paclpe/ie/ieHrs IPOHUIIAeMOCTH TIPH aHaJu3e pa3paGOTKH COCTABISIOTCS JIUINb B
TOM clIy4ae, eciu GyAyT MOJIyYeHBI IO CPAaBHEHUIO C IPOEKTHHIM JOKYMEHTOM HOBBIE JJaHHBIE, CyIIIe-
CTBEHHO M3MEHSIOIIME TUM PacHpefeieHus NPOHAIIAEMOCTH.

4.3. YmouneHue PACHYAEHEHHOCMU IKCRAYAMAYUOHHO20 obvexma u MOAUUH naacmos

OnHolt B3 3a/ja4 re0IOTAYeCKOro H3yICHUsI MECTOPOXKJICHNSI, peIaeMOoi IpH aHaIH3e pa3paboTKH,
SIBNIIeTCA H3y4EeHUE PACWICHEHHOCTH OO0 heKTa pa3paboTKH Ha OT/CNbHbIE IUIACTEI H IPOCIIOH, OIpefe-
JIEHHE AX TOIIIFH B DPOBEJICHAC IETANBHOM NOCIONHON KOpPEIsiyn, Koraa IpocleXABAcTC H3MEHE-
HHe€ 10 IUIOIafH KaX/oro Npocios, CI0XKEHHOro KaK KOMIIEKTOPOM, TaK ¥ IUIOTHBIME IIOPOJaMH.

Kak npaswmio, feTanbHasi OCIOMHAas KOPPENaLUs OCYINECTBIsETCS Ha 6a3e paHee NPOBENEHHOR
o01iei KOppEISIHY, HO yXe 110 60ojiee 3HaYNTEIBLHOMY YHCIY NPOOYypEeHHBIX CKBaXHH. OCHOBHBIM HC-
TOYHHKOM HH(POPMAIHHA SBJISIETC CTAHJAPTHBIA KOMIUIEKC IIPOMBICIIOBO# re0()H3UKH, BHINOIHSHHBIA
B CKBaXHWHaX, a TAKX€ [laHHbIC O B3aMMONEHCTBAN CKBaXKHH U IIACTOB, XapaKTep OOBOJHECHHSA CKBa-
KUH, faHHBIE O Nepdopanuy, ONKCaHAe KepHa | T.J.

IIpucrynas K feTanbHON IOCNONHOM KOppensluH INIacTOB MHOTOIUIACTOBOTO MECTOPOKJICHHS,
0c060€ BHIMAaHAE HYXXHO Y/IE/IUTh BHIICTIEHAIO B pa3pe3e MapKHPYIOMAX TOPA30HTOB (PENEPOB), YET-
KO ¢uxcupyemblx Ha gaarpammax I'HC. Jly4ine Bcero posb penepoB BBHINOIHAIOT IPOCIIOH IJIHH, ap-
THJLTATOB B KapOOBaTHBIX MOPOX.

Ilo XoppensauroOnHO# 3HaYMMOCTH PENEpPHBIC INIACThI CIEKYET Pa3ficiATh Ha HECKONBKO KaTero-
puit: I kaTeropms — Hambosiee Hafle’KHbIE PENEPhI, HIMEIOLIHE PETHOHANIEHOE PaCIIPOCTpaHEeHHE H YETKO
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¢ukcupyempie Ha qmarpammax I'MIC Bo Bcex nmpoGypeHHBIX cKBaxwuHaX; 1l KaTeropus — miacrsl ¢ xa-
PakTEepHLIMHU JINTONOTHYECKIMHA OCOGEHHOCTSIMH, MMEIOIAE MECTHOE 3HaYeHHE H YEeTKO (PUKCHpye-
Mble Ha guarpamMax I'MC xoTs 661 y yacTu ckBaxkuH; III KaTeropus — IIMHHCTBIE WIM KapOOHAaTHBIE
NIPOCIION HEGONBIIOMA MOIHOCTH, KaXK/bLi H3 KOTOPBIX B OTAEIBLHOCTH IMEET MAJIOE KOPPEMILHOHHOE
3HaYECHHE.

OnHUM #3 y3JIOBBIX, IPAHIANMAAIBHBIX BOIIPOCOB KOPPENAIHUHA SBISECTCA BbIOGOP JMHHH NPHBIA3KH
Pa3pe30B K TOMY WIH HHOMY pDeNiepy B 3aBACHMOCTH OT U3MeHeHUs (YBeIMIeHHs UM YMEHBIICHHUS) 06-
1€l TONIIMHBI MPOXYKTHBHOT'O TOPU30HTA.

B kauecTBe KOCBEHHOI'O METO/A, IIO3BOJIAIONIETO PEIUTE Gojlee 060CHOBAHHO 3ajady IPHBSI3KH K
TOMY HJIM HHOMY penepy, MOXHO HCTIONb30BaTh CBOXHO-CTATHCTHYECKHHA pa3pes (pucyHok I'2).

JIng nocTpoeHusl CBOAHO-CTATACTHYECKOTO pa3pesa Bce NpOOYPEHHbIEC HA JaHHBIA TOPH3OHT (AN
BCKPBIBIIINE) CKBasKUHEI AENSTCSA Ha HECKONBKO I'PYII, OTIHYAIOHINXCS IO OOMEH TONNMHE BCKPHITO-
TO MMH FOPH30HTA, a 3aTeM AJA KaXXAoH U3 rpynn no (akTHYeCKHM AaHHBIM BCEX BOIIEHIIMX B 3Ty
FPYIILY CKBaXXMH CTPOATCS IPyNIOBbIEC CTATHCTHYECKHE Pa3pesbl.

Ilpn comocraBleHHH MEXAY cO6OM CTATHCTHYECKUX Pa3pe3OB Pa3HBIX IPYIH CKBaXXWH OOBLITHO
MOXHO BbII€JIHTh HECKOIBKO XapaKTEPHBIX TOYEK, YIaCTKOB WIH JPYIUX 3aKOHOMEPHOCTEH, OGIMIMX
IS BceX MM GONBIIMHCTBA HOCTPOEHHBIX IPYIMIOBBIX CTATHCTHYECKHX pa3pe3oB. ComocTapisas pas-
pe3bl, COCTaBJICHHBIE NIPH NIPHABSI3KE K KPOBJIE IIACTa (UM penepy, pacionoKeHHOMY BOIH3H KPOBIH
[J1aCTa), MOKHO NOJIYYUTh [BE NPHHIHMIHAIGHO Pa3iHYHble CUTYaLlH.

IlepBast cuTyanms, KOraa XapakTepHbie TOUKH HITH YIaCTKH KPUBBIX CTATHCTHYECKUX Pa3pe30B BCeX
MM GOJIBINMHCTBA BEIIEJICHHBIX TPYIIH CKBAXKMH GY[yT PACIIONIaraThCs Ha OTHOM U TOM K€ PaCCTOSHUI
OT JIMHUYU NPUBA3KH (OTCYETA), TO ECTH COOMIONAaEeTCA NPUHIEI HapaJliIEeIbHOCTH HaIUIaCTOBaHUs, YTO
yKas3bIBaeT Ha NPaBAIBLHOCTD BbIGOpA JIMHAY NPHBSI3KH.

IIpu BTOpOI CHTYaI| XapaKTepHbIEC TOYKH WIH Y9aCTKH KPHBBIX CTATHCTHYECKHX Pa3pe30B CKBa-
JKHH pasHbIX rpymn GyAyT pacnojlaraThkCs Ha pa3HoOM IiIyOnHe (PacCTOSHWH) OT JIMHHH IIPUBS3KH (OT-
c4eTa) UK BooOIe OyAyT HE COMOCTABHMBL APYT C APYTOM. DTO YKa3bIBACT Ha TO, YTO JINHUS HPUBS3KA
BhIOpaHa HENMPaBHIBHO H He0OXoaMMa IIpUBs3Ka O APYroMy penepy WK IO MOJOIIBE TOPA30HTA WA
1o “cpepgHeil THHAN".

ITpu nocnodHOR KOpPEIISHN Pa3pe30B CKBAXXKHAH HEOOXOAMMO 3HATh M YUYATHIBATE BCE BHYTPHGOpP-
MAaI[MOHHBIE Pa3MBIBBI, KOTOPLIE MOIIM HMETh MECTO B IIEPUOJ OCATKO0Opa30BaHUA NMPOAYKTHBHOIO
ropu3oHTa. CBefieHnd 06 3TOM, B OCHOBHOM, JalOT METOMBI INTONOTHH U NeTporpacdun, faHHbIEe U3Y-
YEHMS CIIOPO-NBLIBLEBLIX KOMILIEKCOB H IPYI'HE BHABI HCCIEAOBAaHU KEPHOBOro MaTepuania. MoxHo
MPHUBJIEKATh TaKXKe JaHHBIE CTATHCTUYECKOIO aHAIHW3a M3MEHEHWS TONIIMH OTHAECNBHBIX 3JEMEHTOB
MPOAYKTHUBHOIO TOPH30HTA, KOTOPbIE AaloT KOMMYECTBEHHOE BBIPaXXEeHHE IPOIIECCOB OCafKkoobpa3o-
BaHUsL.

IIpuHIMNMAIBEHBEIM BOIIPOCOM, ONPEJEJLIIOMMM JOCTOBEPHOCTL HPOBOAMMOM IOCIONHOH JeTallb-
HOM KOppesILUH, ABIAETCS BbISICHEHHE TOro, KaK BeNyT ceOsl OTAEIbHbIE NPOCIOH U IIPOILIACTKY Ha
IJIOINAAM MEXAY CKBaKHHAMH, [I7IS YeTO UCHOIbL3YIOTCS NaHHbIe THPOAUHAMUYECKOIO IPOCIYIINBA-
Hus cKBaxKuH. ITpy OTCYTCTBHY HX HCTIONB3YIOT METORMKY, OCHOBaHHYIO Ha CTaTHCTHYIECKON 00paboT-
Ke pa3pe30B CKBaXKMH, IPOGYPEHHBIX Ha IPONYKTHBHBINA TOPU30HT.

ITo aTo¥ METOOMKE BHaYalie HAal0 COCTABUTh TPH CXEMBI-MOJEINH IIACTOB, PE3KO OTINYAFOMIUXCS
[PYT OT Apyra N0 YCIOBUSIM BbIPaGOTKH 3amacos HedTu. Mogens 1 — MOHONHTHBI [1aCT-KOMLIIEKTOD
C JIMH30BUIHLIME HPOCIOSMH ILTOTHBIX MOPOT, 7Sl KOTOPOH XapaKTePHO ZOCTATOYHO IIOJTHOE BBITEC-
HeHHe He)TH BOLOM ITO BCell TOJIIMHE IJIacTa ¥ Xopollee epepacipefielieHie MIacTOBOrO JaBICHUS
Kak [0 BEPTHKAIH, TaK H II0 NPOCTUpaHHIO. Mofens 2 — nepecnanBarolluecs NPpOHALIAEMbIE B IIOT-
HBIE IPOCIION, IPOTSDKEHHOCTh KOTOPBIX NPEBBIIIAET PACCTOSHUE MEXAY COCEAHAMM CKBaKUHAMHY, IJIS
KOTOpPOI XapaKTepHO BhITeCHeHUE He(TH 3a cueT nocnoiHoro npoasmkerns BHK u nepepacmnpene-
JIEHHE JJaBJICHHS JIMIIb IIO IIPOCTHPAHUIO JaHHOTO IIpociost. Mopaens 3 — I1acT, ClI0XEeHHbIH IIIOTHLIMEI
[IOpOJaMH ¢ THH30BHIHBIMY BKIIOUSHHUSIMH IPOHULAEMbIX IPOCIOEB OIPAaHNYCHHON NIPOTSKEHHOCTH.
N5 Takol CXeMBI-MOJENH XapaKTepHa IKCIUIyaTalsl Ha peXXuMe NCTOMIeHNs, 6e3 IPOABIKCHAS BO-
OBl ¥ mepepacnpefeleHus gapineHns. Vicxons u3 3THX Mofelnell, IOocIoiHas AeTalbHast KOPpeIsius
BaxkKHa JJIsE MOJIeNH 2.

IIpensapuTensHO 06pabaThIBAIOT pa3pe3 KaskAoi OTHeNbHON CKBaXuHbl. Ha OCHOBaHMH BCero
umetommerocst kommtekca nanHpix T'VIC (cranpapTabii 3087, CII, B33, MEKpO30HI, KaBepHOTpaMMa,
PM u nip.) ¢ mpuBIIeYEHNEM AaHHBIX H3YUEHHS KEPHA pa3pe3 pacwIEHSIeTC s IO CIIaralmyM ero THIAM
HOpof.

ITocne 3TOro MOXKHO NPUCTYIIUTH K COCTABICHUIO KOPPEIALUOHHBIX CXeM NTyTeM IrpapudecKux mo-
CTPOEHHH.
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Bravasne 0603HaYalOT IMHUIO IPUBSI3KY B TOPH30HTAILHOM MaclTabe, Ha KOTOPYIO HAHOCHTCS IO-
JIOKEHHAE CKBAaXHH, BXOJSAIINX B NPO(HUIb CONOCTABICHNS], a B BEPTHKAIBHOM MaciiTabe U3 TOYeK-
CKBaXKHH OTKJIA[LIBAIOTCS BCE 9JIEMEHTDI pa3pe3a. ITocne 3TOro coeguHsIOT KPOBIH ¥ IOROIIBEI BCEX
OJ(HOMMEHHBIX MapKHAPYIOHIHNX MpocaoeB. BHavane KoppenupyroTcsi OCHOBHEIE penepst I nopsmgka, mo-
ToM penepsl II u Il nopsipka.

Bropoii 3Tan cocTaBlIeHHsA CXEMB] CONIOCTABICHNS] — HAHECEHVE Ha Hee MIPUMEPHBIX 30HAJIBHBIX HH-
TEPBAJIOB IIAcTOB. 3aTeM IIPOBOAUTCS KOPPEIIAINS M HHIEKCAIMS INIaCTOB X IIPOCIOEB KOJIIEKTOPOB,
KOTOpbIe Kak Obl BIMCBIBAIOTCA B “CKeNeTHYIO” cxeMy. Ha Tex ydacTkax, rie minacT He COOTBETCTBYET
“CKeJIETHOH cxeMe, pHCYeTcsl BHyTpA(OPMaMOHHBIN Pa3MbIB.

OCHOBHBIM NOKa3aTelleM IPaBUIBHOCTH IPOBENEHHOH KOPpeJsIu¥ SBISCTCA B3aUMONEHCTBHE
CKBaXXMH JI0 OJHOMMEHHBIM IJIaCTaM I COOTBETCTBHE (B KaXOM OTHEIBHOM ILTacTe) o6’beMa oTobpaH-
HO¥ XHAKOCTH 00'beMy 3aKauaHHOM BOMBI H TEKYIEMY II71aCTOBOMY JABJICHUEO.

ITocne 3aBepieHus paGoOThI IO AETANBHOM MMOCTORHEON KOPPEISIUN ¥ HHACKCALMA PACCMOTPEHHBIX
I1aCTOB MM TIPOCIIOEB IPOU3BOAAT YTOYHEHHE TOJIINUH NPOAYKTUBHOIO TOPH30HTA.

Ecmn ananu3 pa3spaGoOTKH NPOBOJUTCSA HAa HAYAIBHBIX CTafWAX IKCINTyaTallH¥ MECTOPOXKIEHUA
BCKOpE IIoC/Ie ero pa3OypHBaHKA, TO Ha OCHOBE GyPEHUSI HOBBIX CKBAXKNH IPOM3BOJUTCS YTOUHEHHE
KapTh! 3¢h(PEKTUBHBIX TOJIINMH, KapThl HAYaJIbHBIX HE(DTEHACHIIIEHHBIX TOMIINH U KapThl HA9aIbHBIX
ra30HachIIEHHBIX ToNIMH. IIpK cieayromux aHanu3ax pa3pab0TKA MECTOPOXKAEHUSA K 9THM KapTaM,
KaK IIPaBUJIO0, He BO3BPAIAIOTCS, & CTPOSIT KapThl OCTaTOYHBIX ra30HACKIIICHHBIX ¥ HeTeHACHIIEH-
HBIX TOJIIHNH, XapaKTEPH3YIOMUX BLIPAOOTKY 3aI1acoB HE(PTH U3 MECTOPOXKAEHIUS.

ITpu HanuyyU\ y4acTKOB IEPETOKA XKUAKOCTH MEXAY INIacTaMH (IIPOCTIOSIMHE) SKCIIyaTallMOHHOTO
o6pekTa (06'bEKTOB) IeIecoo0pa3HO MOCTPOEHNE KApThl TOJIIMH HENPOHUIIAEMOTO pasfena MeXHay
HHUMH.

4.4. IToxazamenu HeOOHOPOOHOCMU NAACHIO8

JI71st KONHYEeCTBEHHOTO PEIeHNsT BOIPOCOB BBIPaGOTKM 3anmacoB He(TH U3 HEOGHOPOMHBIX O6BEK-
TOB H, B YaCTHOCTH, AJIS ONpefieNeHns HedTeoTnayy, a TakKe /I pacyeToB TEXHOJIOTHYECKHX TIOKa-
3aTenel Ipy NpOEKTHPOBaHKUH B aHANIH3€ pa3paboTKu HePTAHBIX MECTOPOXKACHUI GONbIIIOE 3HAYCHAE
AMEIOT CTaTHCTHYECKHE XapaKTEPUCTHKHA HEOJHOPOTHOCTH MPOAYKTUBHOTO OO'bEKTA — CPE/{HUX 3Ha-
YEHHH ITapaMeTpoB, Koa(puupeHToB Bapyaliy, KoagdunmuerTa necuanucroctd K, koadpdummenra
pacunenensocty K, u crenenn npepbiBucrocTd (TaGmmugt [14, J15).

MOoKHO TaKXe ONpEeNENATh CPEAHIOI HE(PTEHACHIMEHHAYIO TOMIIHMHY 3¢ (hEeKTHBHBIX NIPOIIACTKOB,
U3 KOTOPBIX COCTOUT IPONYKTHBHBIA FOPH30HT

hg, = I-:IKif,

e hcp — cpepasa 3¢ dekTrBHas HeTEeHACIMEHHAs TOJIMHA NPOINIACcTKa; H,g — cpenmsst addpex-
THBHas He()TeHACBIIIICHHAA TOJIIIAHA I1acTa; Kp —~ KO9(P(PAIHEHT pacUICHEHHOCTH IUIacTa.

Omnpepenenne 9THX NOKa3aTeNed MPOU3BONUTCA NPH MMPOEKTHPOBaHUM pa3paboTku. IIpH aHamA3e
Ppa3paboOTKHA Ha OCHOBE JOTOJHATEIBHBIX HCXOHBIX IaHHBIX, MOJYUYEeHHBIX B pe3ylbTaTe Jaboparop-
HBIX, reoQH3MYECKUX A HPOMBICIOBBIX HCCIIEOBAHANA HOBBIX, BBIIUEAIIHX W3 OYpeHHS CKBaXKWH,
HOPOU3BOIHUTCH YTOUHCHAE STHX HapaMETPOB.

Ipu BLINOIHEHHH T€0NOr0-NIPOMBICTIOBOTO aHAMH3a Pa3paboTKu HE(PTAHOHN 3aTIeKN pEKOMEH/IYeT-
s OCyLIIECTBHTD THIH3AIAIO HEOJHOPOIHEIX KOMIEKTOPOB. IT0CKONBbKY OMHUM B3 BaxkHeHIMX (pakTo-
POB, BIUAONMX Ha 3 (HEKTUBHOCTH Pa3pabOTKH He(TAHOR 3a/eXH, ABNAECTCSA MPEPHIBUCTOCTD IPO-
AYKTHBHOTO INTACTA, OCYIIECTBISECTCS THIIM3AIM, OCHOBAHHAA HA TOM, KaKask HOJis1 TH{PORARHAMUYECKA
cBsi3aHHBIX KolieKTopoB (I'CK) 1 xakas gons npepbiBECTHIX KoiekTopos (I1K) u cnnpHO npephIBH-
crbix komiaekTopos (CIIK) cogepxutcs B 06 beMe miacra. Beigensorces yeTbipe THHA CTPOSHHS NPO-
JMYKTHBHBIX IIACTOB:

Tun 1. B o6'beMe NpOAYKTHBHOR TOJIIM, B OCHOBHOM, IPHCYTCTBYIOT POCIION, OTHOCAIHECS K TH-
APOOMHAMHMYECKH CBSI3aHHBIM KOJLIEKTOpaM (BX fous 6oxee 0.85).

Tun 2. [lons raapoarHaMAYECKY CBA3aHHBIX KOIIIEKTOPOB B 06 beMe NPOAYKTHBHOrO MIIaCTa H3Me-
rgetcs ot 0.5 mo 0.85.

Tun 3. Jons rugpogaHaMAYECKY CBI3aHHBIX KOJUIEKTOPOB B 00'beMe 1u1acta mamensetcs ot 0.5 go
Hyn4. [Ipeo6GrafaoT IpoMmIACTKHA, OTHOCSIIHEECS K IPEPHIBECTHIM H CHIBHO NPEPHIBACTHIM KOJUIEKTO-
pam.

8
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Tun 4. I'appopaEaMAYECKH CBSI3aHHBIE KOMUIEKTOPa B 06'beMe IacTa oTcyTcTBYIOT. [IpeoGnanaror
CHJIILHO IIPEPBHIBECTEHIE KOIIEKTOPA, Ha AONIO KOTOPbIX npuxoputcs oT 50% no 100% o6beMa mopon.

IIpm3aakoM MpHHAMIEKHOCTH IIACTa HIIH OTAEIBHOIO €F0 YYacTKa K TOMY HIIH MHOMY THITy CTPO-
€Hus ABIIsIETCA KO3(P(UIHEHT NECYaHUCTOCTH:

1T -K,20.7;

2Ttan—-0.5<K,<0.7;

3tin-03<K;<0.5;

4 it — Ko < 0.3.

ITocrpous KapTy paBHOH NECIaHUCTOCTH MPOYKTHBHOTO NacTa (paBHRIX KO3 (ULUEHTOB Necya-
HHCTOCTH), MOXHO OYJIET BBIJIEJIATE Ha TEPPUTOPHH HEPTIAHOMN 3aJI€KN 30HbI pacCHpOCTPaHEHUs KOJI-
JIEKTOPOB pa3snuyHoro temna. [l yio6¢cTBa MOCTPOCHAE KapThl PpaBHOM NECYaHHCTOCTH CEAYET Mpo-
H3BOJHATE IO 3HAYCHAAM K03 (pHIueHTa IeCYaHUCTOCTH, SBJIAIOIIMXCA TPAaHUYHbIMH MEXKRY KOJUIEK-
TOpamMH pasmmysoro Tmma, T.e. 0.7; 0.5; 0.3. Ha xaprax paBHO#l NECYaHHCTOCTH CIENYET TAaKXKe
BBIIEISITH 30HBI, TTi€ IUIACT SIBISIETCA MOHOJMHTHBIM, T.€. K| = 1.0.

KapTe! paBHOM IECYaHHCTOCTH C BbIEJICHHLIMA Ha HAX 30HAMH KOJNIEKTOPOB Pa3iH4YHOI'O THIa
BEChbMa MOJIE3HBI IIPH FE0JIOrO-IPOMBICIIOBOM aHAIH3€ pa3paGOTKHY, BBIACHEHHH PHYHH T€X WIH UHBIX
0coOeHHOCTER pabOTHI CKBa>KHMH HA Pa3IAYHBIX YIaCTKaX MNIACTa H, 0OCOGEHHO, HPH MOCTPOSHNH KapThl
OCTaTOYHBIX He(PTCHACBHIINEHHBIX TOJIIAH, TaK KaK Ha O3[HeH CTaguK pa3paGoTKU OCTaTOYHbIC 3amna-
cbl He()TH NPAYPOYEHBI OOBITHO K 30HaM KOJIJIEKTOPOB 3-T0 U 4-T0 THIIOB, @ 30HbI OGBOJHEHHOTO ILIa-
CTa — K KOJIEKTOpaM 1-ro | 2-r0 THIOB.

4.5. Ymounenue guauxo-xumuieckux ceolicms U cocmasa naacmoswvix uoxocmeli u 2a306

OCHOBHBIME CBOMCTBaMH HE(PTH ¥ ra3a B INIaCTOBBIX YCIOBUSIX SIBJISIIOTCS [aBJICHHE HACBHIIIECHUS,
rasocofiepKaHue, INIOTHOCTb, O0'LEMHBIN KO3(p(DHIHEHT, BA3KOCTH H cxXuMaeMocTh. K ¢u3uKo-xuMH-
YECKUM CBOHCTBAM ILTACTOBOM BOJBI OTHOCAT INIOTHOCTD, BA3KOCTb, MUHEPAIH3ALHUIO, OGEMHBIH KO-
3¢ GUIUEHT, CKUMAEMOCTD.

OOBIYHO TIpH aHaAM3€ pa3paboTKH ITOT pa3fes He BBINOJHAETCHA, TaK KaK (PH3NKO-XUMHYECKHE
CBOMCTBA, a TeM 60Jiee COCTAB MIACTOBBIX XKUAKOCTEX ¥ ra30B, ONPENENAIOTCS MPH NOCYETE 3aMacoB
H COCTaBJICHUH ITIEPBOHAYAILHBIX IPOSKTHHIX JJOKYMEHTOB.

Ecnu nocne ocyIecTBlIeHAS TPOEKTa GYNyT B3sIThbI HOBbIE IIPOOKI He(hTH H ra3a i IIONyYeHbl JOMOHM-
TeJbHbIE AaHHbIE 00 X CBOACTBAX, OHM NPUBOJAATCA B TabnHNe, COOTBETCTBYIOMEH Tabmmnue I1.2.8 pabo-
ToI [2]. [TosiICHEHNS B TEKCTE JOJIKHBI COIEPKATh OLICHKY HOBBIX 3HAUEHMIT CBOMCTB KAUIKOCTEN H ra30B
IO CPAaBHEHHIO C NPUHATHLIMHU B IPOEKTHOM HOKYMEHTE M IIPH YCIOBHH HX 3aMETHOTO OTKJIOHEHHS OT
paHee MPUHATHIX 3HAUCHMI, 3aK/IIOYCHHE O CTEICHN UX BIMSHHUS Ha TEXHOJNIOTHISCKHE MOKa3aTeln |
XOJf mpo1iecca pa3paboTK.

4.6. 3anacvt Hepmu u 2a3a

IIpu ananmu3e pa3pabOTKH MeCTOPOXKACHHI HCIONb3YIOTC JaHHBIE NOCIETHEr0 Ha JaTy aHajIW3a
IIOficYETa 3aacoB M0 MECTOPOXKIEHUIO, IPOLIENIIAE TOCYAapCTBEHHYIO aKcnepTu3y. [Iyia onmpenene-
HUSA TeKymeh HepTeOTHaYH, TEMIIOB OTOOpa, CTENEHHE BEIpa0OTKY 3a11acoB HE()TH B OTUETE IO aHAIIH-
3y pa3pabOTKH MPHBOAUTCS TabauIia, B KOTOPOH YKa3bIBAIOTCA HadalbHbIE TEOJIOTHUECKHE B H3BIeKae-
Mble 3amacbl He()TH, HauanbHble TEOJIOTWYECKHE 3alachl PACTBOPEHHOIO ras3a, HadalbHbIE I'€0NO-
THYECKHE 3amachbl CBOOOTHOrO ra3a. YKa3aHHbIE 3a1achl IPEACTABIIIIOTCS ISl Pa3/IMYHBIX 30H 3aJIEXKH —
HedTAHOH, BOTOHe(TAHOM, ra30He(PTIHOH, ra30BOROHE(TAHO U ra3oBoii (TaGmuane: 16, 7).

IIpu ycrmoBuH nepecyeToB 3aracoB HepTH U ra3a nocje IepBOHAYAIbHO YTBEPXKACHHBIX H 3aJI03KEH-
HBIX B IPOEKTHBIA JOKYMEHT, B OTYETE 110 aHAIHM3Y pa3paOOTKH MIPUBOAATCSA TAKXKE U 9TH BEIHYNHEI B
COIIOCTaBJIEHNH C IPUHITHIME B IPOEKTE, a TAKXKE YKa3bIBAIOTCS IPHYKHBI [IEPECIETA, COIOCTABICHUE
HavyaJbHbIX 1 H3MEHEHHBIX IIOJICIETHBIX IAPaMETPOB H TOKYMEHTHI, YTBEPXKAAIOIIE HOBbIE 3HAaUCHUS
3aMacoB.

WHorpa muis pa3snudHbIX Helel aHann3a pa3paboTKy (YTOUHEHHE TEXHAKO-9KOHOMIYECKHX [TOKa3a-
Teneil pa3paboTKH, BEIpaGOTKa 3amacoB, 3(P(EKTHBHOCTh IIPHMEHAEMbIX METOOB PETYIHPOBAHUS)
TpebyeTcs onpefiesieHre 3allacoB He(pTH Ha OTACIBHBIX yYacTKax 3ajexu. B aToM ciiydae 3amacet Hed-
TH HOJCYUTHIBAIOTCS OOBEMHBIM METOMIOM IIO KapTe HAYAIBHON WM OCTATOYHOU (B 3aBHCHMOCTH OT
IIOCTaBIEHHOM 33/1auM) He(pTEeHACHIIIEHHO# TOJNIIHHEI 3KCIUIyaTAMOHHOI'O 06 beKTa MM Ompenes-
FOTCSI C HCIIONIb30BAHUEM KapThI HAYalILHBIX YAEIbHbBIX 3anacoB Hegtu. ITpu 3TOM cyMMa 3anacos Hed-
TH IO Y4acTKaM JOJIKHA KOHTPOIHAPOBAThC o6miei nudpoi 3anacos 110 3aJ1eXKH.
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Ecnm anann3oM pa3paGoTKa GYAET YCTaHOBIEHO HECOBIAACHNE HCXOMHBIX TapaMeTPOB, IPHHATHIX
IIpH HofcYeTe 3anacoB He(TH C NONyYeHHBIMA B IIponecce pa3paGoTKH, HeOGXOAHMO HPOBECTH OLIEHKY
BEIMYMHBI 33[ACOB C YYETOM HOBBIX 3HAUCHMI HApaMETPOB H, B CITy4ae CYHIECTBEHHBIX PACXOXISHUI
C YTBEPKJICHHBIMH 3alIaCaM¥, IPOBECTH MepecueT HaJaNbHbIX 3a1aCOB HE(PTH U rasa ¢ NOCAEIYIOIMIM
OPEACTaBJIEHHEM HX Ha TOCYJapPCTBEHHYIO 9KCIEPTH3Y.

Heo6xoguMOoCTh HOBOH ONEHKH 3aNacOB HE()TH MOXKET TaKXKe ANKTOBATHCH PE3KUM HECOOTBETCT-
BHEM (PaKTHYECKUX H HPOEKTHBIX HapaMETPOB Pa3paboTKH, 3aBHCSIIUX OT 3aNacoB He(TH MECTOPOXK-
IeHUS H eTO YYaCTKOB, YTO OO BIACHAETCH, MIABHEIM 06pa30M, HECOOTBETCTBHEM HPHHATOMY B IIOICYETE
3amacoB 1 (paKTHYECKOMY pacupefiesIeHHIO 3aacos HedhTd O IIONafy.

ITpu onpenenenny 3amacoB HeTH B ra30HEPTIHBIX 3a€XKax ClIeAyeT HMETh B BUAY, YTO NOACYET
3anacoB B IPaHHIaX ra30HEMTIHBIX 30H NPOH3BOAMTCS TOJILKO B Ipefiesiax HepTeHACHIIIEHHOI YacTH
mnacra. HayanbHas He(hTeHaChILEeHHOCTh B Ta30BOM IMAaNKe IPH NOICYETE 3alacoB HE YUYHTHIBAETCH,
XOTSI HEKOTOPbIE Teo(pU3MYecKHe U J1a60paTOpHbIE UCCIENOBAHNA CBUAECTENLCTBYIOT O BO3MOXHOCTH
ee npucyrcTBusi. CocTaBUTENN aHANH3a pa3pabOTKA OIDKHBI PACIIOiaraTh JaHHLIMH O HAJIMYIH B ra30-
BOH IIIafNIKe Ha4yaJbHOM H TeKyIlell He(hTeHACHIIICHHOCTH B IIEJBIX ONpefeNeHus 60Iee JOCTOBEPHbIX 110-
Ka3zaTeJiedl pa3paboTKH. DTH 3HaAYECHHS AOJDKHBI ObITH IPHBEIECHEI B OTUYETE IO aHAIK3Y Pa3paGoTKH.

3anace! He(bTH, ra3a ¥ KOHJEHCATa JOKHBI OBIT AH(depeHIPOBaHbI Ha BOBICYEHHbIE I HEBOB-
Jie4eHHbIE B pa3paboTKy B 3aBHCHMOCTH OT CTENIEHN pa30ypeHHOCTH OO HEKTa.

B cnyyae yTBepXKaeHHS] OPraHoM, IPOBOJMBIIMM T'OCYAapPCTBEHHYIO SKCIIEPTU3Y 3aIlacoB, KATEro-
PHH TPYIHOU3BIEKAEMBIX 3aMIaCOB, BEJIMINHA TAKUX 3aIIacoB YKa3bIBaeTcs ¢ Aud depeHpanueii Ha Bo-
BIIeUeHHbIE H HEBOBJEYEHHbIE B Pa3paboTKy.

5. AHAJIN3 TEKYUIETO COCTOSIHUS PASPABOTKHN MECTOPOXIEHWS
5.1. Xapaxmepucmuxa ¢onoa cKeamur

B stoM pa3gene yKa3plBalOTCA faThl Hadajla X OKOHYAaHUS pa3OypHBaHUSI MECTOPOXKAEHHS H €TO
9KCIUTyaTallMOHHBIX OOBEKTOB H IUIOMIafled O cXeMe, MPHHSITOH NPOEKTHLIM JOKyMeHTOM. Ecnm Ha
[aTy aHalu3a pa3spaboTKH MECTOPOXAEHHE €€ He Pa30ypeHO MOJIHOCTHIO, YKa3bIBAE€TCS CTEHEHb BhI-
MIOJIHEHYS IIPOEKTHOIO 06 beéMa OypeHHs, KOINYECTBO MPOGYPEHHBIX, HOJIEXaIuX GYPEHHIO U BBOLY
B pa3paboTKy CKBaXKWH, a TakKe IPIIHHBI OTKIOHEHHS OT NPOEKTA. Y Ka3bIBAETCS TAKXKE CO CCHIIIKOH
Ha COOTBETCTBYIOIIME AOKYMEHTBI KOIMYECTBO AOIOJIHHUTENBHBIX CKBAaXHWH, KOTOPEIE HPOGYpEHBI
CBEPX IIPOEKTHBIX WA B OTCTYIUIEHHE OT NPOEKTa; BCE CKBaKMHBI [IOJKHBI ObITh IIOKa3aHBI HA KapTe
pa3pabOTKH WK CXEME PacIiOIOKEHHS CKBaXKHH.

Cocrosane poraa npuBoguTcs B Tabune /I8 Ha paTy aHanu3a pa3pabGoTKu.

Ilpu paspaboTke ra3oHE(TSHBIX 3ajJeXeil B yCIOBUAX GapbepHOro 3aBOHEHHA WM B COYETAHHH
IOCJIERHETO ¢ APYIMMHU BUAAMH 3aBOJHEHUS B (DOHME HaTHETAaTENbHBIX CKBAXWH BBIEISIETCS KaTero-
pusi GapbepHBIX CKBAaXKHH.

JuHaMHKa OCHOBHBIX KaTeropuii ¢oHfa AOOBIBAIONINX M HArHETATEIbHBIX CKBAXKWH IPHBORUTCHA
B TabNHIEe OCHOBHBIX ITOKa3aTelei pa3paboTKu MecTopoxaenns (Tabauma [19) 1 Ha rpacduke paspa-
60TKH.

5.2. Xapaxmepucmuka ombopoe Hepmu, 2a3a u 600bt

5.2.1. O6me yxa3anns N0 aHAJIN3Y HEKOTOPHIX TEXHOIOIHIECKHX NOKA3aTeNel pa3padoTKu

IIpu ananmu3e pa3paboOTKU TEXHOIOTHYECKHE IOKA3ATENM 110 0TOOPY HETH, MPUPOIHOrO H IOIMYT-
HOrO ra3a, KOHJIEHCATa B BOJIbI (BKITIOUAs [EGUTHI CKBaXHH), M 3aKAYKE BHITECHSIOIIETO areHTa (BOJIbI,
ras3a) OpUBOJSTCSA B TOM YHCJIE II0 06'beKTaM MOACYETa 3a1acoB.

JIns neneit aHanu3a 060CHOBaHHO BBIAETSIOTC M PaCCMaTPHBAIOTCA GoJiee OAPOGHO TEXHONIOTH-
YeCKHe ITOKa3aTelH IO OTHEIBHBIM IUIOMAafsAM, 6/10KaM, 30HaM H yJacTKaM MECTOPOXIECHHA. ITH MOo-
KasaTelu NIpABOAATC KakK [0 0OBbEKTY B LIEJIOM, Tak U IO OTACHLHBIM ILIACTaM B MpeAenax paccMaT-
puBaemoit nnomanu. CrefyeT UMETh B BHAY, YTO 3TH HOKa3aTelH, TaK Xe KaK M HOKa3aTelld pa3pa-
GOTKH OTAEILHBIX IUIACTOB, GYNYT OTIHYATBhC HEKOTOPOM YCIOBHOCTBIO BCHELCTBHE YCIOBHOCTH
METOJIOB pacupefieIeHnst oT60POB, BO3MOXHON HETOYHOCTH ONPEHEIICHA: 3a11acoB HE(TH H YCIIOBHO-
CTH NIPENCTaBIICHAs (PHIbTPAlMH KUAKOCTH B Npefenax ydacrka. HecMoTps Ha 370, comocrapiieHue
IoKasaTeJied 1O IJIACTaM MIIM y4acTKaM, BhIJC/ICHHE TOKa3aTesel KaKoro-m160 y4acTka Wid Moma-
¥ 10 OTHOINEHMIO KO BCEH 3aJ1€KH JaeT KaY€CTBEHHYIO KaPTHHY H II03BOJISIET BBISBHTh OCOOEHHOCTH
HX pa3paboTKH, a ITaBHLIM 06Pa30M IIOMOTaeT BbIJEHTE WIACThI H YYaCTKH, HyKIAIOLHecsd B yCOBEp-
IIEHCTBOBAHHH ITpoliecca pa3paboTKH.
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IIpu ananuse nokasaTeneil HEOOXOMUMO TaKXe O0OpaTHTh BHMMAaHUE Ha JUHAMHUKY CaMHX IIOKa3a-
Tenel u 0O bICHEHHE NIPHYKH, BbI3BIBAIONINX X H3MeHeHue. Tabinuna OCHOBHBIX ITOKa3aTesel paspa-
60TKH (Tabauua JI9) cocTaBisieTcs IO MECTOPOXKIEHHIO B LEJIOM U MO OTAEIbHBIM OOBEKTaM pa3pa-
60T1Ku. IToKa3zaTe/d AaloTCA B AUHAMUKE IIO TOfiaM pa3paGoTKH, B nociennell rpade npuBoasaTcs mo-
Ka3areJia Ha gaty aHanusa. CpegHeronoBasi OGBOHEHHOCTb IPOAYKIMHA ONIPEEISeTCs B IPOLEHTAX IO
BECY, TO €CTh Ha MOBEPXHOCTH, KaK YaCTHOE OT JeJIEHHS rOfoBOil JOOBIYM BOABI Ha FONOBYIO HOOBIYY
KHIKOCTH. CpefHECYTOUHBIN JICOMT H CPERHSIS NPHEMUCTOCTD OJHOM CKBaXXHHBI GepyTCsl H3 OTYETOB
KaK YIUIOTHEHHbIE BEJIMYNHBI 3a ieKaOphb Kaxporo rofga. TeMn oT6opa OT 3al1acoB H TeKyillas Hedyre-
OTAaYa MOKa3bIBAIOTCA KaK MO MECTOPOKACHUIO, TaK M MO ero 00 beKTaM (B Tabnmme st 00 bEKTOB);
B CBOJ[HOH TaGuulle N0 MECTOPOKIEHHIO 3TH IIOKA3aTENH NPUBONSATCS TONBKO IS MECTOPOXKICHUS B
nenoM. B ¢oHe ckBaxKuH, BEIOBIBIINX A3 9KCILTyaTallid BCIENCTBHE OOBOIHEHUS, YHCIIO CKBAXKUH, OT-
KIIOYECHHBIX U3-32 OOBOJHEHHS 10 TEXHHYECKUM NIPAIAHAM, He yKa3bIBaeTcs (Tabmuma JI11).

Ta30BbIii (hakTOp AaeTcs KaK CpENHSSA BEIMIAHA O BCEM 3ara30BaHHBIM CKBAaXKHHAM KAaK B IHHAMMU-
K€, TaK U IO yyacTKaM pa3paGoTku HedTsHOM 1 HeTera3opoii 30H. Pe3koe cHIKeHne BeJIMUMHbI ra-
30B0Oro aKTopa A0 HayalbHOTO ra30HACBHIICHAS CBUIIETEILCTBYET 06 OTOOpE BCETO ra3a, OTCEYEHHO-
T'O BOSHBIM GapbepoM.

5.2.2. Metonpl pacnpefeneHHs OT00pPoB HepTH H XHEKOCTH NHO IUIACTAM HPH MX COBMECTHOI
IKCILTyATANMEA

JaHHBIA pa3fen OTHOCUTCS TONBLKO K He(TAHBIM 3aleXaM, TaK KaK razoHeqTaHble 3aI€XH, KaK
TIPaBHJIO, COBMECTHO He pa3pabaThIBaIOTCA.

MeTonuka onpeaeieHs HAaKOIUIEHHOH ¢ Hadajia pa3paboTKu Tekyuel (roqoBoil, CyTOYHOM | T.J.)
Ro6b1uu HeTH, ra3a, BOAbl H XKUAKOCTH IO TPYIIIaM H psaM CKBaXHH, IO y4acTKaM, 30HaM, 6JI0KaM
4 IJIOHIafaM pa3paboTKH He MpefcTaBasgeT TpyfaHocTeld. HakonnenHas B TeKywas qoGbiua sBIsSeTcs
CYMMOH KOJIMYECTB BOObITOH HE(TH (Ta3a, BOABI, KHAKOCTH) OT/ICIbHBIX CKBaKWH, BXONAIHUX B I'PyI-
IIbI, PARbI CKBasKHMH, YIaCTKH, 30HBI, GJIOKH U IUIOHIay pa3paboTKH.

Hau6omnee cnoXHBIM SBASETCS pacnpefeieHde fo0bId HehTH (KHAKOCTH) MEXAY IUIaCTaMH MHO-
FOILIACTOBOI'O MECTOPOXNIEHHS IIPH MX COBMECTHOH 3KCINTyaTalMH OffHOH CHCTEMOH CKBaXKUH.

IIpu BBIMOTHEHNH 3TOi pabOTHI B IEPBYIO OYEPENb BHIEISAIOTCA CKBaXKIHbI, B KOTOPHIX paboTaeT
TOJBLKO OFHH KaKoi-1mu60 miuact. OctanbHas fo6bIva (H3 COBMECTHBIX CKBAaXKHH) PaCHpEReIETCS B 3a-
BHCHMOCTH OT IPHHSITOrO METOJA.

KonudecTBo A00BITON HEPTH (KUKOCTH) HO KaKAOMY ILTACTy MOXKHO OIPEHeATh: 1) Iponop-
OHANIBHO MMAPONPOBOJHOCTH MIACTOB (B CKBAaXWHE); 2) IPONOPIHOHAILHO NPOU3BEIECHHAIO THAPONPO-
BOJIHOCTH IIacTa B CKBaXKMHE Ha Niepenaj fiaBleHus; 3) NpONOpIHOHAILHO YIeabHbIM AcOnuTaMm; 4) o
JAaHHBIM MCCIEJOBaHNs IIACTOB IIyOMHHBIMH AeOuTOMepaMH; 5) MO KOHTPOIIO 3a (PU3HKO-XMMUYEC-
KHMH ITapaMeTpaMy HedTU B BOAbI — KO3((PHIHEHTOM CBETONOIIONIEHASA He(DTH, COTIEBLIM COCTABOM
BOJIbI, COMEPXKAHUEM MHKPO3JIEMEHTOB (KOOaIbTa, BaHa[us); 6) MO JaHHBIM TEPMOMETPHH H JIp.

Ecnu, HanpuMmep, pacnpenencHne JOObIYH OCHOBAHO HA ONPENCICHAN YAEIbHBIX IeOUTOB HE(PTH |
KHAKOCTH (e6uThI Ha 1 MeTp nepdopHpOBaHHOH TONIIUHBI IUTACTa) — CIOCOO TPETHI, ~ pacCYUTaH-
HBIX C Y4E€TOM IIPOMBICIIOBOM HH(OPMALMHK O pa3feNbHON 9KCILTyaTalliH IJJACTOB, TONIMIMHAX IJIACTOB
IIPH pa3felbHON M COBMECTHOM 9KCIUTyaTallul, Ae6HTax X OGBOJHEHHOCTH CKBAaXWH, TO, KDOME TOTO,
HEO0OXOUMO yIATBIBATh JaHHBIE THAPOANHAMAYECKHUX HCCICHOBAHAA CKBAaXXHH U COOTHOIICHHE CyM-
MapHBIX TOIOBBIX OTGOPOB Ha 1 CKBaXKMHY KaXXAOrO IJIACTa IIPH pa3fesibHOI 9KCIUTyaTalul i Pe3yib-
TaThbl CKBaXXUHHOH Je6HTOMETPHHE — IIpH COBMECTHOMH. I10o mOIy4YeHHBIM yenbHbIM fe6uTaM HeTH U
KIJAKOCTH ONPEAEIIOT IPONEHTHOE COOTHOIIEHNE OTGOPOB MO MTacTaM.

ITOT CHOCco6 HMEET HEFOCTATOK, 3aKIIOYAIOIMICI B TOM, YTO B Ipolecce pa3paGOTKH MHOTOIUIA-
CTOBOT'O MECTOPOXKJIEHHSI MOTYT ObITh OTKJIOHEHHS! OT IPOEKTa U A3MEHEHHsI B CXeMe PacllONOXeHHs
CKBaXXWH, B CHCTEME BO3[IHCTBAS. Y AeAbHbIC NeOUTHI HE(PTH M KUIKOCTH A UX NPOLEHTHOE COOTHO-
LICHAE He SBITIOTCS HEM3MEHHBIMA BO BPEMEHH H HYKJAIOTCS IIOYTHA B €XXErONHON KOPPEKTHPOBKE.

Ecnu B ocHOBY pacnpepienieHusl JOOBIYM IIOMIOXKEHBI AaHHbIE fe6UTOMETPHH (CIIOCO0 YETBEPTHIA),
TO B YCIOBMAX MEXaHH3UPOBAHHOM JOOBIYM pacnpepeiieHre HepTr TakXe MPOBOLST € YIETOM THAPO-
IMIPOBOJHOCTE KAaXAOrO MJIACTa, BIMSAHHUS 3aKa4yKé, OCOOSHHOCTEH I'€OJIOTHYECKOrO CTPOEHHS H T.H.
B ycnoBusix rHppOAHHAMUYECKON CBS3H MEXK]Y INIaCTAMM Ha y4JacTKax CIWSHES KOJUIEKTOPOB U ITO
CTBOJIy CKBaXXWH KOJIMIECTBO HeTH, HEIIOCPECTBEHHO OTOGPaHHO# U3 JAHHOT'O IIACTa JOOBIBAIOIIH-
MH CKBaXXHHAaMH, MOXET HE OTPaxaTh AEHCTBHTENBHOIO COCTOSIHUS BbIpaOOTKY 3anacos. B cany aTo-
To, IT0 HMEomeics HEGOPMAIMH O COCTOSIHIH 3aBOJJHEHUS KOJIEKTOPOB, O XapaKTepe H3MEHEHUS KO-
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addpunmeHTa oOXBaTa APSHUPYEMBIX MJIACTOB 3aBOJHEHHEM IO TOMIIUHE, MOACYHTHIBAIOTCA 3aIlachl
He(TH B 3aBOTHEHHOM 00'BEME KaKAOrO IJIACTa, H BCA OOBITasd HeTh pacnpefenseTcs No mIacTaM
HPONIOPIHOHANEHO 3THM 3anacaM (C y4eToM pa3nnuns KoagHIMEHTOB BLITECHEHHS 110 IUIACTaM).

Hpn HEeOCTATOYHOCTH MCXOJHOM HHQ)opMaJm}I H ee 00 BLEKTHBHO HENOJIHOM JIOCTOBEPHOCTH, aBTO-
P! 06sA3aHbI NpHOEraTh K HUCIOJIL30BaHMIO BCEX UMEIOIHUXCSl B HAJIMYMHA FEOJIOTO-NPOMBICIOBBIX [JaH-
HBIX Iy 6oliee 0G0CHOBAHHOTO PELIECHNUS BOIIPOCa O pacnpefeieHNH OTOOPOB IO IIacTaM IPH BX COB-
MECTHOI 3KCITyaTalM .

Takum o6pa3oM, ISt pacpefcieHus foObIIr He(PTH B XKUIKOCTH HEOOXOIMMO:

1) pacnipenenuTthb (oH/ HOOBIBAIOLX H HArHETATEABHBIX CKBAXKUH IO TPYINIaM C y9eToM paboTa-
JOIHX B CKBaXXHHE IINIACTOB;

2) nns rpynnel CKBaXXUH C OFHUM paGOTalOIM IUIACTOM ONPEAENIUTS IO TOlaM pa3paboTKH TEKY-
LIYIO ¥ HAKOIUICHHYIO JO6GBIYy HE(PTH H XKUAKOCTH;

3) 110 TpyImiiaM CKBaX#WH C COBMECTHO paﬁOTaIOIIIKMI/l njaacTaMy BbIJCIIUTH OﬁBOJlHCHHJ:Ie TUIACThI;

4) Ha OCHOBE JJaHHBIX [EOMTOMETPHH C NIPHBICYCHUEM BCeH HMEIOLIENCA NPOMBICIOBOM HH(OPMa-
I 1 I/ICCJICJIOBaHHfl YCTaHOBHTD 11O Ka)KI(Oﬁ CKBazKHHC 11O rogam pa3pa60'rm TCKYIYIO H HAKOIICH-
HYIO I00bI4y He(TH H XKHAKOCTH 110 II71acTaM;

5) Ha OCHOBE CYMMHPOBaHHA TEKYILEH H HaKOIUICHHOH JOGHIYH He(hTH H KMAKOCTH IO IIACTaM H
CKBaXKMHAM YCTaHOBHTb 3HAUCHHE 3THX NOKa3aTeleH M0 KaXAoMy IJIAacTy B LEJIOM;

6) ompenenuTh MPOLEHTHOE COOTHOLIEHHE OTOOPOB He(PTH U KHUAKOCTH OTIELHBIX MIACTOB B 06-
meil foOblye MECTOPOXEHH, Ha OCHOBE KOTOPBIX IIPHHATH COOTHOIIEHHE VI AeJICHAs JOOBIYM IIPH
NPOTHO3HBIX PacyeTax;

7) BIOCIEACTBUY Ha OCHOBE ITOACYETa OCTATOYHBIX 3aacoB He(PTH OCYILECTBUTH KOHTPOJIb H KOp-
PEKTHPOBKY IOJy4EHHBIX OTOOPOB MO IJIacTaM.

B nponecce co3naHus IOCTOSHHO AEHCTBYIOLIHX F€0NOT0-TEXHONOTHIECKUX MOTIeNIEl MECTOPOXKIe-
B Gonpmoil 06 beM paGoT IPUXOAUTCS HAa “NOATOHKY” HMCTOpHH pa3paboTku. O6GLIYHO “IOAroHKa”
TPOU3BOAHUTCS MPHU 3a/JaHHBIX KeOHTAX *KUIKOCTH IO CKBAXXHHAM, T.€. IPH MONETHPOBAHUH HUCIIONB3Y-
IOTCS JaHHBbIE O paclpefelleHH! JOObIYM MO IUIacTaM, MOJYYCHHbIE BHINIEU3NOXKECHHBIME METOTIAMH.
B To e BpeMs, B ponecce “IIOATOHKH” MOXKET BBIIBHTHCS, YTO MPOBEEHHOE pacupefelcHue HeoO-
XOAMMO CKOPPEKTHPOBATH I TOTO, YTOOLI HE TONBKO KEOHTHI KUJKOCTH, HO B MOJIE/IbHBIE 3HAYCHUS
IITACTOBBIX JABIECHAH M MTapaMeTpPOB ILIacTa COOTBETCTBOBANN (DAKTHYECKHEM 3aMeEPaM B OTHEIHHBIX
IJIacTax MOJENHPYEMBIX CKBaxXUH. TakuM o6pa3om, mpolecc “NOArOHKE” NCTOPHH pa3pabOTKH SBIS-
€Tcs €Ille OOHAM METOAOM PacIpefeIeHUs] OTOOPOB XUAKOCTH X HE(TH IO MIIacTaM IPH AX COBMECT-
HOM JKCTIIyaTalyn.

5.2.3. Conepxanne u MeTO[bI NOCTPOCHHS KapT H rpad)uka pa3pasoTKu

KapTts! Tekymero cocrostausi pa3paboTku (PECYHOK I'4) cocTaBiIsAiOTCS HEAPOIOIL30BaTEIISIMK IO
KaXIOMy 9KCITyaTallHOHHOMY OG'BEKTY BceX He(TSIHBIX M ra30He(TAHBIX MecTOpoxpeHui. ITo Mec-
TOPOXMAEHHUSM, Ha KOTOPBIX 3aKOHYEHO OypEeHHE OCHOBHOTO (DOHMAa CKBAaXKHH, KAPTBI COCTABISIOTCS
ABaXKAbl B TON: IO COCTOSIHEIO Ha 1 AHBaps ¥ 1 HMIOJS; IO MECTOPOXICHASIM, HAXONSAIINMCS B CTaiUuH
pa36ypuBaHus, KapThl COCTABISIOTCS KaXbLi KBapTall.

KaprI TEKYIEro COCTOAHUA paspaGOTKn BBIIIOJIHAKOTCSA Ha OCHOBE KapThl HAYANBHBIX WJIN TEKY-
IMuX HerTeHaCbIHIeHHLIX TOJIIIVH WIHN KapThl HAYaJIbHbIX YICIBHBIX I'€OJIOTHYECKHUX 3aI1acoB HCQ)TI/I.

B BrIGpaHHBIX aBTOpaMi MacITabax, B BUfi€ KPYIOBBIX JHarpaMM H300paxkaeTcs TeKymas CpegHe-
CyTO4Has HOOBIYa XXHUIKOCTH ¥ TEKyIias 3aKadKa COOTBETCTBEHHO 110 KaX0i HOOBIBAIOINEH 1 HarHe-
TaTENBLHON CKBaXuHE. [JaHHbIE OepyTCst N3 €XXEMECTUHBIX OTYETOB IO ROObIYe He()TH U 3aKaUKe BOTEI.
Bce gaHHBIE B IOBEPXHOCTHBIX YCIOBHUSX: JOGBIYA KUAKOCTH B T/CYT, 3aKa4ka BofbI B M3/cyT. Maciura6
AuarpaMM ITHHEUHBIA K MOXKeT OBITh Pa3IMYHBIM AN JOOGLIYH XXKUIKOCTA M 3aKayKy BOAGL. BriGpaH-
HbI# MacTab 06s3aTENBHO MPUBOAHUTCS B YCIOBHBIX 0603HAYEHUSIX KapThl

1 cM pagmyca = T/cyT; ... M3/cyT.

Je6ut HedpTH (B T/CYT) M HPOLEHT BOXBI IO MaJOfEOHTHBIM CKBaXXKHHAM, KOTOPblE HEBO3MOXKHO

#300pa3uTh KPYroBoi gHarpaMMoil B IPHHATOM Maciutabe, 0603HAYAIOTCs mppaMi [IOf HOMEPOM
CKBaXWH, HaIpAMED 349
’ "1.0-73%"
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OGBOHEHHOCTH IPOXNYKIHH CKBAXKUH (BECOBOIT IPOLIEHT BOALI) IIOKA3bIBAETC B BHAEC CEKTOPA Ha
KPYrOBBIX OMArpamMmax foOBIBAIOIIMX CKBaXWH, YTON CEKTOpPAa HAXOOUTCH U3 COOTHONICHHS

o = 360=, e Q,, Qx — A00bIYa BOJLI, KUAKOCTA. YTOJN OTKIAALIBAETCSA TOJIBKO OT MOJOXKHUTEb-

Qx

HOM BEPTHKANIBHON OCH IIO HAaIIPABIICHAIO YaCOBOH CTPEIIKH.

Croco6 akcIuyaTanuu u306paxaeTcs MTPHXOBKOM WIH Packpackoil Kpyrosbix puarpamm. Ilpm
NpEMeHEHHH IITPUXOBKH HCIIOIB3YIOTCS CIEHyIoNme 0603HaUCHHS:

pr

QE: corTaHHEBINT rasnuTHBIN

3JIEKTPONIOTPYKHOI .

Hacoc Hacoc

IITAHTOBBIA

I Toro, 4ToObI KapTa He ObliIa leperpykeHa IMTPUXOBKOM, Lieaecoodpa3Ho HauboJIee pacupoCT-
paHeHHBbIH crocob IKCIIyaTandd HOKa3bIBaTh BOOOMIE €3 IITPUXOBKH, OCTANILHBIE CIOCOOBI H300pa-
JKaFOTCsl YKa3aHHBIMA BbIIIIEC 3HAKAMH.

Ilpm packpacke KapThl He(Th IPHHITO MOKA3kIBATh KOPHYHEBEIM TOHOM, JOOBIBAEMYIO BOXY — 3€-
JIEHBIM, 3aKa4MBaEMYIO — FOTYObIM.

IIpu HanW4Y¥A COOTBETCTBYIOIIMX AAHHBIX HA KapTe MOXHO HNPEACTABHTh NPHYMHBI OOBOJHECHUS
ckBaxuH. Torga miacroBast (IIONOLIBEHHAS U 3aKOHTYpHasl) BOAA H300paXkaeTcs 3¢JIEHBIM IIBETOM, 3a-
KauyuBaeMas — ronyObIM, a “NOCTOPOHHSASA” (TEXHHYECKas) — PO30BHIM.

®ony CKBasKUH 9KCIUTyaTallMOHHOTO OO'bEKTA IOKA3bIBAETCS C pa30NBKOI 10 OCHOBHBIM KaTETOPHUSIM.

OCHOBHBIEC KaTeropud JOOBIBAIOIMX W HACHETATENbHBIX CKBAXKUH: IIPOEKTHbIE, AEHCTBYIOLHE (IIpO-
GypeHHbIe), B OypeHHH, B OCBOCHHH, B KOHCepBaluu U Oe3fedcTBIY, TUKBUANpoBaHHble. M3 yucna mpo-
€KTHBIX CKBaXXHMH OOS3aTENLHO BBUIEISIIOTCS IPOEKTHBIE CKBAaXKHMHbI TEKYIIEro rofia (3akpallMBaloOTCs
KPacCHBIM LIBETOM) K HAMEUESHHbBIE K OYPEHHIO B CIIEYIOIIEM IOy (3aKpallNBAIOTCA PO30BLIM LIBETOM).

Pa3Befjounble CKBaXKHHBI JOJKHBI OBITH MIOTPa3fieieHbl Ha NPOOYPEHHbIE U HaXofisluecs B Oype-
Hun. Ha xapTe He06XOMO TaKKe ITOKa3aTh Nbe30METPHYECKUE U KOHTPONIbHbIE CKBaXKUHBI.

T'opu3oHTaNIbHbIE CKBaXXHHBLI 0003HAYAIOTCS B BHAC YEPThl, HAaNpaBleHHE KOTOPOH Ha KapTe Mo
a3MMYTY JOJIKHO COOTBETCTBOBAThH (PaKTHUECKOMY (IIPOEKTHOMY) HallpaBJICHUIO.

YcnoBHbIe 0603HaYSHUS IEPEYACIICHHBIX BHIILIE CKBAXKIH COTIIaCOBaHbI ¢ 0003HaYeHUsIMA PaboThI [7].
B ciy4ae mpencTaBiieHUs CKBaXHH PYTHX KaTeropuil, NX H306paXKeHHsi IPHHAMAIOTCA TaKXKe COrIlac-
HO [7].

Ha kaprax Tekymero cocTogHAsS pa3spaboTKH TakKe AOIKHbI ObITh HAHECEHDI JINHAM BHIKITHHHUBA-
HES IPORYKTHBHOI'O TOPU30HTA U HOJNOXEHAEC HAYaNbHBIX, a IO BO3MOXKHOCTH H NPEANIONIaraeMbIX Te-
KYII[IX KOHTYPOB He()TeHOCHOCTH ¥ Fa30HOCHOCTH. BHelllHe U BHYTPEHHEE KOHTYPHI He(PTEHOCHOCTH
¥ Ta30HOCHOCTH W300paXaroTcs B COOTBETCTBHH ¢ Tabmuuei 17 [7].

V30nMHEAN HAYQIbHBIX HIH TEKyINUX HegTEeHACHIMIEHHBIX TONINWH BBIYEPYHMBAIOTC TOHKHMMH
CIUTOIIHBIMY JIMHUSMH YEPHOM! TYIIBIO, JOIIyCTHMO HX Pa3peKeHHeE.

B cBsI3H ¢ HOCTAaTOYHOM 3arpy:KEHHOCTHIO KAPTHI HAHECEHHE Ha Hee KaKOH-TH60 NONOIHUTEIbHOR
uropManyy, KpoMe TIepeYACICHHOH BbIIE, He PeKOMEHIYETCA.

st neneit aHanu3a pa3paboTKY, IOMUMO KapThI TEKYILIETO COCTOSAHNS pa3paboTKH, HEOGXOIIMO HMETh
TaKKe KapTy HaKOMIEHHBIX OTG0POB XIKOCTH H HAKOIUICHHOH 3aKayuky BOABI — KapTy pa3paboTKH.

KapTs1 pa3paGoTku 0O6BIYHO COCTAaBNAIOTCS Pa3 B I'OJl IO COCTOSTHHIO Ha 1 gHBapsl.

JTH KapThI CTPOSTCS IO TOMY e THILY, UTO H KapThl TEKYIETro COCTOSHUS pa3paboTKH, TOJNBKO Ha
KPYrOBBIX AHarpaMMax H300paXaroTcs CyMMapHbBIe ¢ Hayaiia pa3paboTKu Bo06biua XXUAKOCTH (1O KO-
OBIBAFOIIMM CKBaXKHHAM) M 3aKaykKa BOJBI (IO HATHETATEJLHBIM CKBaXKMHAM) B [IOBEPXHOCTHBIX YCIIO-
Buax. KonmdecTBo 100BITOM BORBI IPEACTABIACTCS B BHle ceKTopa. MacmTab quarpaMm ILIOIAagHO,
XeJIaTeNbHO Of[UH U TOT 3Ke JJIs H300paXeHns JOGIIH KHUIKOCTH K 3aKa4YKU BOJIBL.
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IIpu cocraBneHNn KapT pa3paboTKU MOXET BCTPETHThCA Cllydail, KOTja 10 OXHO¥ M TOW e CKBa-
>KHMHE €CTh H fo0bIua He()TH U 3aKauyKa BOJIBI (IIpH epeBofie fo0bIBatoONel CKBaKUHbI B HATHETATEb-
HYIO WM IIpu oTpaboTKe Ha He(Th HarHeTaTenbHoi). I1o Tako# ckBakwHe JOIKHBI OBITH TOKa3aHbI
IBe JyarpaMMBbl, IpHYeM ABarpaMma 3aKadyku u300pakaeTcs BEPXHUM ILUIAHOM, IHarpaMma JoObIud —

suxHEM. ITpu ycnoBun ZQWH > ZQOTﬁ (a) fuarpaMMa gOOBIYM NIPUBOAUTCS MYHKTHPOM, a IIPH yC-

JIOBUH z Quars < Z Q.6 (0) 06e guarpaMMBbl HAaHOCSITCS CIUIOLIHOM JIMHUEN, a CEKTOP, OTPasKarolui

ROGBIYY BOIBI, — MyHKTHPOM IOJ AuarpaMmon 3akadki. COOTBETCTBEHHO HAHOCUTCS U pacKpacka, ofi-
HaAKO T00bIYa BOJIBI JOJIKHA GBITH IPECTABIIeHa, B OTIMYKE OT 3aKaYKH, IPYTUM OTTEHKOM roixy6oro
[[BETA W 3€JIEHOBAThIM.

Npurmedanne. Y cI0BHbIE 0603HAYEHUs] THIIOB CKBaXXUH, CIIOCOOOB JOOBIYH, KOHTYPOB HE(TEHOCHOCTH U ApYyTHE 0603Ha-
9eHUs] MOTYT OTIIMYATLCS] OT MPHBEAECHHBIX BBIIIIE.

& rony6oi @\ roxy6oi

KOPHYHEBbIA

Crioco6nt IKCILTyaTallM Ha 3TUX KapTaxX HE IIOKAa3bIBAXOTCA.

Bce ocranbHble 0603HaUYEHNS, KACAIOMIMECS: KaTErOPHI CKBaXKWH H KOHTYPOB He(PTEHOCHOCTH U Tra-
30HOCHOCTH Te K€, UTO ¥ Ha KapTax TEKYIIEero COCTOIHUS pa3pabOTKH.

JInst pemeHNss KOHKPETHBIX 3afad IO PerylHpOBaHUIO mporecca BhIpaGoTKE 3amacoB HedTH u3
MHOTOILTIaCTOBBIX OGHEKTOB IPU HX COBMECTHOI pa3paboTKe, TaKWX KaK BbIjada PEKOMEHJAIAHA IO
OypeHUIO JOMOJMHUTEIBHBIX CKBaXKMH HA OTHENbHBIC IIACThI, CO3AAHAC JONOIHATENLHBIX 0YaroB 3a-
BOJHEHWs, 3a0yprBaHHe BTOPEIX CTBONOB B CTaphix ckBaxmunax, OII3 u 1p., nenecoo6pas3Ho cocraB-
JATH KapThl TEMIIOB BRIPa0OTKY 3aI1acoB.

Ilnst 3TOro 10 KaxAO# CKBaXKWHE U 110 KaXKAOMY IIacTy, KpOME rofoBOro OT60pa M 3aKa4yKH BOABI
B ILJIACT, OIPENEISIOT HavyaIbHble H3BIeKaeMble (IIH re0lorHYecKue) 3amachl.

3anacel 10 CKBaXWHaM H IIaCTaM PACCUYMTHIBAIOT HCXOMAS U3 EMKOCTHOH XapaKTEpPHCTHKH JPEHU-
PYeMOro CKBaXKWHOI y4acTKa, HCHOJbL3Ys IPH 3TOM (PopMysly O6BEMHOTO MeTOAa MOACUETA 3aIacoB
HedTH.

B ycrnoBmsix pa3paGOTKe OGBEKTA Ha SCTECTBEHHOM PEXMME IUIOLIANb, IPHXONAIIASCSI Ha KaX{YIO
KOHKPETHYIO CKBaXKVHY, paBHa [IPOU3BECHUIO PACCTOSHUI MEKY CKBAXKHHAMH B PSTy H MEXHY PSIaMH.

B ciy4ae BHYTPHKOHTYPHOT'O 3aBOJHEHHUS IIPHHAMAIOT YCIOBHO, 9TO ROOBIBAOIIAsI CKBaXXWHa I-ro
pAfla peHupyeT IUIOMaahb [0 IUPHHE, paBHOU PACCTOSHUIO MEXKAY CKBaXWHAMH B PSIy U MO JUIMHE —
PAcCTOSHHIO MEXIY HarHETAaTe/ILHBIM U ITEPBBhIM SKCIUTyaTalMOHHLIM psifaMu. CkBaxuna Il paga ape-
HHpYET mIolanb 110 MHPHUHE, PABHOH pacCTOSHHIO MEXY CKBaXKUHAME B DAY H HO [IIHHE — PACCTOs-
uuro Mexny I u I psimamu 1 T.4.

TTo HarHeTaTENBHBIM CKBAXKIHAM OIPENEISIOT TEMIT 3aKaYKH HCXONIS U3 FO0BOTr0O 06’ beMa 3aKa4yKy
BOJbI B CKBaXXVHY M M3BJICKaEeMbIX 3aIacOB, IIPUXONSIIUXCA HA OHY HaATHETATENBHYIO CKBaXXUHY [IpH
COOTHOILIEHUH KOOBIBAIOIIMX ¥ HaTHeTaTeNIbHbIX CKBaxXKH, paBHOM 1 : 1. IIpu cootHomenun 1 : 2 stu
3anacel YABaUBAIOTCA U T.1.

Ha kapre TeMIOB BLIPaGOTKH 3aIacOB HAHOCIT (DOHJ CKBAXIH, KOHTYPBI He(DTEHOCHOCTH WK I'pa-
HHLBI [1ACTA.

BenuyuHy TeMIa 0TOOPA WM 3aKa4yKy HAHOCAT B MaciuTaGe Ha KapTy TEMIIOB BBIPaGOTKHY 3a1IacoB,
KakK 3To [IOKa3aHo Ha puCyHKe I'3.

T'pacduk pazpaborku (cM. IIpunoxenue B) faeT fMHAMHKY H3MEHEHHS 11O TOfaM OCHOBHBIX TEXHO-
JIOTHUECKUX [I0Ka3aTesell pa3spabOTKU: TeKyIel 1 HaKOMICHHOM ¢ Hadasna pa3paboTKy fo0bIun Hed-
TH, KUJKOCTH, ra3a (B MOBEPXHOCTHBIX YCIOBUSX), 3aKa4KHN BOJbI, BECOBOIO (CPEAHErOIOBOr0) Npo-
LUeHTa BOJBL, INIACTOBOTO aBJIEHHUS B 30He oTOOpa. [11s He(pTIHbIX 3aexXel, pa3pabarbiBaeMbBIX IPU
€CTECTBEHHOM YIIPYro-BOROHANOPHOM peXUMe, ra30He(OTAHBIX 3ajieKell ROIONHATEIFHO PUBOANTCS
HM3MeHEHHe TEKyIIero ra3oBoro ¢akropa. Ha ocu aGcnuce OTKIafbIBAIOTCS MObI pa3pabOTKH, KOTO-
pbIe paccMaTpUBAIOTCH KaK MHTEpBalbl BpeMeHn. HakonneHHble TOKa3aTeI HaHOCSTCS Ha KOHEI] I'o-
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pa. Texympue, B TOM 4HClIe H IPOLEHT BOABI, pAaCCMaTPHBAIOTCS KaK CPENHETOIOBbIE H HAHOCATCS TOY-
KO Ha cepeguHy rofa.

ITnacToBoe AAaBJICHNEC HAHOCHUTCA TOYKOM Ha Cepe€auny BpEMCHHOI'O HHTEPBAaJia (KBapTana, rona).

5.3. Xapaxmepucmuxa cucmemvt 6030eiicmeusn Ha naacm

Ha MecTopoxneHnsax, pa3pabaTbIBa€MbIX IIPH HaTHETAHUH BOJbI, MOTYT IPUMEHSTBCS HECKOIBKO
BHJOB 3aBOHEHIS: 3aKOHTYPHOE, BHYyTPHKOHTYPHOE, OYaroBoe, IIOafHOe, H30npaTeabHoe, 6aphep-
Hoe. [losTOMy B Hayane pa3gena HeOOXONHMO yKa3aTh, KaKue BAABI 3aBOJHEHNS IPUMEHAIOTCS Ha Me-
CTOPOXKJEHUH, KOIia M Ha KaKHX IUTOIIAAX Ha4ajloCh BHEIPEHUE H KOPOTKO OITHCaTh UX pa3BuTue. Ec-
71 KpOMeE 3aBOJIHEHHSI Ha MECTOPOXKACHNY HPAMEHSUIUCH WK IPAMEHSIFOTCS [pYyrHe CHCTEMBI BO3fIEH-
CTBHS, OHH JOJXHBI ObITh yKa3aHbl. HeoGXoMuMO Takke yKa3aTh KaKue IIPOMBIIUIEHHbIE PaGOTHI C
IIPMMEHEHHEM METONOB YBEIHYEHN He(PTEOTNAYH IPOBOASITCS HA MECTOPOK/ICHIH,

Tak Kak nokasarenu pa3paboTKH, XapaKTEpU3YIOLIAE 3aKAUKY (KOIHIECTBO TEKYINEH H HaKOIICH-
HOIT 3aKayMBaeMOH BOJbI, CPETHECYTOYHAS 3aKa9Ka Ha OfHY CKBAaXHHY, TEKyI[asl ¥ HAKOIUIEHHAs! KOM-
TIeHCalMs 3aKa4yko# 0T60opa, AaBlicHIe HarHeTaH!s, JaBJICHUE Ha JINHUY HATHETAHUA) IPEACTaBJIeHbI B
tabnunax [19 u 110, To B HacTOsIIIEM pa3fielie CIeAYeT I0Ka3aTh X B CPABHEHUH C IIPOEKTHBIMH JIaH-
HBIMH H B COIIOCTaBJICHHH IO OTHEJILHBIM IUIOMWANSM K 00'bEKTaM SKCIUIyaTAIlWH, a TAKXKE MOKa3aTh
IIPUYHHBI, B TOM YHCIIEe ¥ OpPraHW3alHOHHbIE, BLI3BABIINE NX N3MEHEHIE BO BPEMEHH U BIIMSHHUE UX W3-
MeHEHHS Ha paboTy MECTOPOKICHNS B IEJIOM, TO €CTh IOKa3aTh H3MEHEHHE U IIepepacnpeAelIcHIe 3a-
Ka4KH 10 IUTOIAfU MECTOPOKECHIS 1 0 OO’ bEKTaM, IPUYAHBI STUX U3MEHEHWI X Pe3YJILTAThI HX BIIA-
SHUS Ha Pa3pab0oTKy MECTOPOXKICHHAS.

Ecnu Ha MeCTOPOXIEHNI NPOBOJUINCH PabOTHI IO YBEIWYCHUIO NaBICHUS HATHETAHUS C LENBIO
HHTEHCH(HKAIMA Ipoliecca pa3pabOTKM M MONKIIOYCHHSA HEBBIPaOaThHIBAEMbIX IPOCIOEB, YKa3aTh
06bEMBI B PE3yNIbTaThl 3THX paboT. Ecim BHEAPAIOCH IHKIXYECKOE 3aBOJHCHHE, TO AATh €r0 Xapak-
TEPHUCTHKY U PE3yNbTaThl.

CyMMapHas 3aKkayka IO psjaM HATHETATeJbHBIX CKBAXXWH, HO MECTOPOKAECHHIO H €70 06 heKTaM
OIpENESAETC KaK CyMMa KOIMUYECTB 3aKaunBaeMoli BOJIBI IO OTHENILHBIM CKBaXKHHAM. Pacnipefenenne
3aKa4K¥ [IPY BHYTPEKOHTYPHOM 3aBOTHEHUH MEX]Y COCETHIMH IUTOMIAfsIMHU Had 6a0KaMu pa3paGoT-
KU [IPOU3BOJUTCS B COOTBETCTBHY C TEMIIAMHU OTGOpA XKUAKOCTH WIH B COOTBETCTBUH CO CpEHEH -
PONPOBORHOCTBIO CMEXKHBIX IJIOWIaAeH WiIH 6JI0KOB pa3paboTKH.

Pacnpepenenne 06 5eMOB 3aKauuBaEMOi BOIbI B CKBaXKIHAX Pa3pe3aroOIliuX PsOB MEXIY COCEHA-
MH IIOINAfIMH PEKOMEHAYETCS MIPOBOAUTE C Y4eTOM OTGOpPOB KMAKOCTH M H3MEHEHHS IIaCTOBOTO
NaBJICHH 3a aHAJIM3UPYEMBIH IEPHOY Ha 3THX IUIOWAfAX o popMyie:

> Q. = D Q. +B*AP,V +AQ,, (5.1)

rae Y Q, — o0’beM 3aKaYKy 32 aHAJIM3UPYEMBIi EPHO]] (MOKHO IO rOoiaM Wi ele JpobHee); ZQ3 -
O0TOOP KHIKOCTH 33 aHANH3HPYEMblil IEPHOJ C IONOBHHBI IUTOIAHA, IPAMBIKAIOIICH K Py HarHeTa-
TEIIHBIX CKBaxXHH; B* — K0ahhUIHEHT yIPYroeMKOCTH IUTacTa Ha MpHiIeraromei mwiomany; AP, — n3-
MEHEHHE IIJIaCTOBOrO AABICHHS Ha Npuileralouieil miolaan 3a aHaIM3APyEMbIil EpHOX; V — 00BbeM
IU1acTa B Ipefeiax npuieraoleit miomani; AQ, — IoTepH 3aKadykd (YyTeUYKH B JIPyrHe IUIACThI H3-32
HETEPMETHYHOCTH KOJIOHHBI, TIOTEPH Ha MOBEPXHOCTH U AP.).

Tak Xe Kak # OPHE pacupeieeHns Jo6bIY He)TH U XKUAKOCTH, HAROONBIIYIO CIIOXKHOCTD U YCIIOB-
HOCTb IIPeJICTaBisieT coO0M pacnpefesieHue 3aKaukyi MeXAY IJIaCTaMH MHOTOITIACTOBOTO MECTOPOX-
[eHMs C UCNOIb30BaHAEM NAHHBIX pacxofoMeTpuu. Bonee npocToii cnoco6 3akimrogaercs B pacnpepe-
JIEHH¥ 3aKaYK¥ OPONOPIEOHATILHO HAKONJIEHHOH A00bIYe KUAKOCTH IIACTOB.

Oco6enno 6obnme TPYAHOCTH € ONpeieIeHHeM HCTHHHBIX BEIMYUH NONAJjaHNs B IUIACTHI 3aKadd-
BaeMOIi BOJ{bI B HarHETaTEIbHbIEC CKBaXKHHBI M HX paclpefcieHHe IO OTAENbHBIM IIACTAM BO3HUKAIOT
IPY CO3J[aHHHU MOCTOSHHO ACHCTBYIOUIUX M€ONOrO-TEXHONOTHYECKHAX MOJIENEH U “IIOArOHKe” NCTOPHA
pa3paGoTku. DTH TPYAHOCTH BO3HHKAIOT B CBSI3H C TEM, YTO NPOMBICIOBas HH(popMarm|s IO 3aKayke
BOJIbI BeCbMa CKy/{Ha K HETOUHA, B OCOOEHHOCTH 3TO OTHOCUTCA K 00'beMaM 3aKadku. BBupy Herepme-
TUYHOCTH KCIUIyaTaI[MOHHBIX KOJIOHH, HApYLIEHHI B IEMEHTHOM KOJIbIIE MEX]Y KOJIOHHO# B TOPOJIOH
¥ B CUJIy JPYTBX OPWAYHH, B OONBIIMHCTBE ClIy4aeB 00BEM 3aKauMBacMOM BOJbI, 3aMEPECHHBIH Ha KyCTO-
BBIX HACOCHBIX CTaHIUAX, H 00bEM MOCTYNAIOWER B INIACT BOABI PE3KO OTIMYAIOTCA APYr OT Apyra.
N pasHuna Mexjy 9TEME BEIMYHHAME HOCTOSTHHO U3MEHSETCS1 BO BpeMeHH. 3afiaga onpeeycHas Toq-
HBIX 00EMOB BOJIBI, MOCTYNAIONIECH B MJIACTHI IIPH €€ 3aKauKe, ellie Oojiee HeonpeAeIeHHA IPA 3aKOH-
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TYPHOM 3aBOJHEHHH, T.K. OTCYTCTBYET HJIA KpaiHE HEJOCTATOYHA HH(OpMALUI O COCTOSHMH IIACTO-
BOT'O []aBJIEHAS B 3aKOHTYPHOM OONIaCTH H HE IMEETCS aHHbIX O (PHIBTPAlMOHHBIX CBOICTBAX 3TOM 06-
NacTH (IPOHMIAEMOCTh, TOJNINMHA IUIACTOB, HAJM4YHME HWIH OTCYTCTBHE HENPOHHIIAEMBIX TPAHHII).
HNAMmenHo B cuiny OTMCYCHHBIX MPUYUWH NIPU CO3XAHUU HOCTOAHHO ]leﬁCTBYlOLuKX reoNIoro-TEXHOJIoruue-
CKHX MOJENEH s 3aIeXeH, AMEIONMX NCTOPHIO pa3pabGoTKH, HEOGXOIUMO OCOOEHHO BHEMATEILHO
06GOCHOBBIBaTh UCTHHHBIE 00BEMBI IIOCTYNAIONIEH B INACThl 3aKa4MBacMO# BOAbI, a HE NPUHHUMATh
00'bEMBI 3aKaYKH, H3MEPAEMBIC Ha KYCTOBBIX HACOCHBIX CTAHIUIX, 32 HCTHHHBIE 0O'bEMBI MOCTYILIE-
HHS BOJBI B INTACTEHI.

5.4. Xapaxmepucmuka 3Hepzemu4ecKk020 COCIMOAHUA MECIMOPOXCOEHUS

YTouHeHHe HEPreTHIECKON XapaKTEPUCTHKH MECTOPOXKIEHHS IPOM3BORAUTCS, KaK MPaBHIIO, IO
pe3yJibTaTaM ero MpoGHOH 3KCINTyaTanuH, OfHAaKO BCIEACTBHE (KaK 9TO 4aCTO ObIBAET) HEAOCTATOY-
HOT'O CPOKa TaKOH 3KCINIyaTallAM YTOUYHCHHE HEPrETHYECKOH XapaKTEpHCTHKH NPOBOAMTCA M MPU
aHanm3e pa3paboTku Mecropoxenus. IIpu ananuse pa3paGoTKu 11 BHINOJHEHHS 3TOH paGOThI Hc-
CJIE{OBATEIIN PACHONAraloT GONBIIMM KOJHYECTBOM 3aMEPOB AABJICHHI, IMHAMHUKOH [aBJCHHI, HOBbI-
MH JIJaHHBIMHA O B3aMMOJIEHICTBHH 30HbI OTOOpa C ra30BOMH MIANKOMH, 3aKOHTYPHOI 06JIaCTBIO U C 30HOH
HATHETAHW, JOTONHUTEILHBIMI MATEPAAIAMHA O B3aUMOJICHCTBIM OTAEIBHBIX IUIONIAfieil U TITAaCTOB 1
T.JI., IONYYEHHBIX B Mponecce pa3paboTKN MECTOPOXKICHHS. )

B noHsTHE 3HEPre THYECKOH XapaKTEePUCTAKA BXOIUT PEKUM 3aJIeXKH, 3alIachl M PacXofi ee 3Hepre-
TUYESCKUX CHJI, IMHAMHUKA U TEKYIIee COCTOSHNE IIaCTOBBIX U 3a00HHBIX HaBJICHUIL

Pexxum HedpTaHOI 3a7€XH, KaK NMPABHIIO, YCTAHABIMBAETCS NMPU NPOESKTHPOBaHUU pa3paGoOTKH U
OIlpefieNsieTCs NPAPONHBIME YCIOBHAMHE 3ajieTaHus HeTH, pu3HIecKIMHI CBOACTBaMH KOJIIEKTOPOB
HedTH, ra3a K IIACTOBOH BOJBI, CTPOCHHEM INAcTa B 3aKOHTYPHOH o6inacTu. Ha akcnnyaTnpyeMslx
MECTOPOXKACHUAX PEXKHAM 3aBHCHT TAKXKE OT CO3JaHHBIX B pe3yjbTaTe BHEAPEHHUs NPOEKTA YCIOBUM
BEIpaOOTKH HeTH.

ITpu pa3paboTke 3anexeil He(PTH pa3IHYAlOT CEAYIOLIHE PEXUMbI: BOROHANIOPHEIH, yIpyro-Bogo-
HaNOpHLIA, CMEIIAHHBIN, TPaBATAIMOHHBIH.

HposBreHne pexuma CKa3bIBa€TCs BO B3aHMOCBA3H MEX]y OTOOpOM He(hTH B IUIACTOBBIM JaBlle-
HHEM, B H3MECHEHUH BETMYAHBI Fa30BOT0 (paKTopa, B XapaKTepe OOBOAHEHNs NPOAYKIMHA U T.J.

Kak u3sBecTHO, GONBITHHCTBO HE(PTIHBIX H Fa30HE(PTAHBIX 3aJieKel pa3pabaThIBAIOTCA MPH PEXKH-
Me BBITECHEHMS He(PTHU BOJOM, CO3{aBaeMOM IyTEM Pa3IHYHbIX BHJOB HAarHETaHMs (3aKOHTYPHOE, BHY-
TPHEKOHTYpPHOE, IUIOMafHoe, H30HpaTeIbHOe, 04aroBoe M MX KoMOuHaimm). I'a3zoHedTsHbIe 3anexn
pa3pabaTeiBaioTCs OGBITHO TaKXKe NMPH 3aKadKe BOJBL, I7ie KpOME 3aKOHTYPHOTO MM KaKOH-JTHGO pas-
HOBH[JHOCTH BHYTPHKOHTYPHOT'O HATHETAHHU:A CO3AAETCA elle OaphepHOE 3aBONHEHHNE, 2 HHOTAA HAPSIY
€ 3aKa9KOM BOABI HCTIONB3YETCs PEKUM Ia30BOfi IHANKH (IIPH HAKJIOHHOM IUIACTE U Ha IEPBBIX CTaIHsAX
pa3paboTKH).

B cBsi31 ¢ 3TM offHO¥ U3 3afay aHANK3a pa3paGOTKH ABISIETCA NOATBEPXKACHAE 3aJaHHOTO IPOEKT~
HBbIM JOKYMEHTOM peXKHMa paGOoTbl MECTOPOXKCHHS, ISl YETO PACCMaTPUBAETCS IAHAMMKA CPETHETO
TIIaCTOBOrO AaBJIEHUS B 30HE OTOOPA H COCTOSTHHE TEKYIIETO ITIACTOBOTO W 3a00HHOTO JIaBIICHAA U ra-
30Boro ¢hakTOpa 1o IJIOMIafH IJIacTa Ha JaTy aHanu3a. Ecin oGHapyXuBaeTcs, 9T0 3HaUCHHE CPejIHE-
o IVIaCTOBOrO AaBJICHHUS B 30HE OTGOpa HILKE AaBJICHASA HACHIICHHS, a 3a00iHOe aBlIcHUE B JOOBIBA-~
JOIUX CKBAXXMHAX CHU3HJIOCH 10 OTHOLICHHUIO K AaBJICHAIO HAaChIMCHHUs Gonee 4eM Ha 25% npH 3HaIm-
TEJILHOM [OBBILICHHHU Ia30BOT0 (paKTOpa, TO BOROHAMOPHBIH PEXXHUM Ha MECTOPOXKICHAN OTCYTCTBYET
# pa3paboTKa ero BeAeTCs Ha PeXHMe PacTBOPEHHOrO ra3a. CleflyeT OTMETHTh, YTO Ha COBPEMEHHOM
YPOBHe pa3BHTHA HE(TENPOMBICIIOBOT'O [IENIa TAKOE TOJIOKEHUE HaGIIIOAaeTCs ACKIIIOYNTENBHO PEAKO.

ITpm 3anep:xke BHeapenns MeToxa MoafepKaHus AaBIcHHs, a TakKe I HONTBEPXKAECHUS CYIHECT-
BOBaHHs1 YIPYro-BOJOHAMOPHOrO PeXKMMa ONMpeAciIeTcs 3anac yupyroi sHeprun wim o0beM Hedry,
HoGBIBa€MOM H3 3aJIEKH 3a CYCT YIPYroil SHEpIUH XKUAKOCTH H IUIacTa

AV, = B*V AP, (5.2)
rme AV, — 3anac ynpyroii sHepruu 3ane:ku; B* — KoaypuureHT YIPYroeMKOCTH IUIacTa
B* = mB, +B.; (5-3)
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m — MOPHCTOCTE; P, — KO9(pPHUUUEHT CKUMAEMOCTH KHUIKOCTH (HedTH); B, — K03(puImeHT cxumae-
MOCTH cpefbl (Hopoabl); V, — 06seM miacta; AP- cHinkenue aasnenus, AP = P, — P, (P,,, — Hauanb-
HOe cpefHee IIacTOBOE AaBneHue; P, = P, — naBieHue HacblllleHUsS He(DTH ra3oM).

ComnocraBausist TeKyLylo HaKOIIEHHYIO JOObI4Y He(TH ¥ BOIBI ¢ AV, MOXKHO yOEIUTECS B HATHYUH
ellie B 3aJ1e3KH| YIPYrod SHEprUd WIK B HEOOXOMUMOCTH BHEAPEHHS METOTOB MOAEePKaHNS 1aBIeHHA.

JInst BBISIBIIEHHUS peXMMOB He(TSHOH 3aeKyu NOMEMO JaHHBIX O apaMeTpax IIacTa, COOTHOLIe-
HUH [aBJICHUS HACBIIMEHHS U IUIaCTOBOTO JAaBJIEHHS, HEOOXOAHMO YCTAHOBHTHh I'MAPONUHAMIYECKYIO
CBSI3b IAaHHOM 3aJI€XKHU C 3aKOHTYPHOM 0071aCThI0. CBSA3b 9Ta MOXKET NPOSIBIIATHCS PAa3INIHBIM OGpa3oM.

B npakTuke pa3zpaboTKu HE(TSIHBIX MECTOPOXKIECHHUI BO3MOXKHBI CIy4yau B3aMMONECHCTBHS COCEN-
HHX MECTOPOX/ICHAH, BXOISIINX B €IHHYIO BOJOHANIOPHYIO CHCTEMY.

BnmsHie cocefHNX MeCTOPOXAEHNH HEOOXOAMMO YUUTBIBATh IIPH aHANH3E NIJJACTOBLIX JaBICHUN U
B THPOJMHAMHUYECKHX pacueTax NpH IPOEKTUPOBAaHUH IIPH YCIOBUH, YTO 9TH MECTOPOXKAEHUS KPYII-
HbIE 10 pa3MepaM HOOhIYM U 3aKa4KH, €CJI OHU IKCIUIyaTUPYIOTC IJINTENIbHOE BpEMS U €CIIA Ha HUX
3aKayka BOJbI HayaTa ¢ OTCTABAaHMEM II0 OTHOIIECHHUIO K OTOOPY MM CHCTEMaTHIECKH BENETCS B MEHb-
mux 06’beMax, 4eM oTOop KUAKOCTH. I1pu HeO6XOAUMMOCTH 3TOT BUJ] HCCIENOBAHNS TyUille IPOBOAUTE
IIPH COCTaBJICHHUH IPOEKTHOro AOKyMeHTa. Ecim 9T0 He cienaHo, TO OLEHKY BIUSHUS pabOThI cocenl-
HUX MCCTOpO}KJJCHI/Iﬁ Ha paCCManHBaCMLIC C.TICJIyCT caenaThb HpH aHaJINn3e pa3pa60TKn.

Bimsnue paspaGoTkm COCEHMX MECTOPOXIEHHM yCTaHABIWBAETCs MO M3MEHCHMIO IJIACTOBOTO
JaBJICHUS ¥ CMEIICHHIO BOJAOHE(TSIHOrO KOHTAKTa, a MHOIJA OTMEYaeTcs M NepeMeElLeHNEe 3aleXu
HedTu. Jlerde ycTaHOBUTE 3TO A0 Havala pa3pabOTKH PacCMaTPHBAEMOrO MECTOPOXIEHMS MO aHO-
MaJIbHO HE3KOMY IIO CPAaBHEHHUIO ¢ COCEHMMH 3aIeXKaMy HayaabHOMY INIaCTOBOMY AaBleHuI0. B npo-
Hecce paGoThI BIAMSHAE COCEAHUX 3ajIeKEH YCTaHABIMBAETCS PACYETHBIM IIyTEM METOAOM KOMIIBIOTEP-
HOTO MOJENMPOBAHUSL.

I'moponuHamMuyeckast CBA3b JAHHOMN 3a/1€KH € 3aKOHTYPHOI 06/1aCThIO IPOSBIIIETCS TAKXKE NPH pa-
60Te 3aKOHTYPHBIX K IPUKOHTYPHBIX HaTHETATENIPHBIX CKBaXXMH B BUJC yTe4EK 3aKa4MBaeMOi BOJbI B
3aKOHTYPHYIO 06J1acTh.

Ecnu npu BHyTPAKOHTYPHOM 3aBOTHCHHUY BCS 3aKa4yBaeMasi BOfa UIET BHYTPb 3aJI€XKH, TO B 3aKOH-
TYPHBIX CKBaXKUHAX YaCTh 3aKa4KH YXOIUT 32 KOHTYP HE(PTEHOCHOCTH, 0COGEHHO B IEPBBIE T'OJibI pa3pa-
60TKHU MecTopoxkaeHns1. OTIeHUTh 06'bEM YyTEHEK 32 KOHTYP He(hTEHOCHOCTH HYKHO TaKXKe IIpH YCTaHOB-
JICHWUH JJaBIICHHS Ha JIMHAKN HaTHeTAaHKS BbIIIE HAUaJIbHOTO IUIACTOBOTO JIaBJICHHS] M 3HAUYNTE/IEHOM IPEBbI-
IIICHWY HAKOIUICHHON 3aKayK{ HaJl HAKOIICHHBIM ¢ Hadaja pa3paboTKi 0TOOPOM KUAKOCTH.

Omnpepenenre 06bEMOB yT€UYEK IPOU3BOAUTCA IIyTEM KOMOBIOTEPHOrO MOMAEIHPOBAHMS HIM IO
c¢opMynaM yIpyroro pexuma (METOJ IOCIEN0BATENLHOM CMEHBI CTAMOHAPHBIX COCTOAHMIT) NpH ycC-
JIOBUM HPENCTABICHHUS 3aJIEXKH B BUAC YKPYIHEHHOM CKBaXXMHbI:

2nkh

Q) = A

(Pan — P)Q*(D), 54

e Q(t) — yreuku 3aKa4MBaeMOi BOJBI B 3aKOHTYPHYIO 00J1acTh; k — cpefHsisl IpOHULIaeMOCTh IUIACTa;

dakr

h — TommumEa nacra; U, ~ BI3KOCTb BOfIbL; Z = A — MONPaBOYHBIN KO(PDUIHEHT, ONpeneneTcs

pacd
B Hepuoy MpoGHO sKcIUTyaTauuy; Py, — naBneHue Ha TuEMM HarHetTanws; P, — HavyajbHOE IIacToBoe
maBienue; Q*(T) — Gespa3MepHas 3aKadka Ha MOMEHT BpEMEHH t, onpefieseTcs no tabnnue 1; T— 6e3-

pasMepHoe BpeMsi, T = 2R—X2t ; R, — pajuyc YyKpyIHEHHOM CKBAaXHUHBI; ¥, — KO3 DHIHEHT be30HPOBON-
H
HOCTH.

Bsop B pa3paGoTKy HOBBIX CKBaXXHH JaeT GOraTyio HH()OPMAIMIO O HAYaJILHOM IIIaCTOBOM JaBlie-
uud. TTosTOMy IpH IPOBEieHHH aHAIA3a Pa3paGoTKH Ha HEPBBIX CTAfMAX XKH3HH MECTOPOXKICHNS HITH
IpH BBOJE B pa3pabOTKy HOBBIX, paHee He pa3pabaThIBa€MbIX IUIOMIAfeH HIIH MJIACTOB HEOGXOAUMO
YTOYHEHHE HAYaJbHOrO IUIACTOBOr'O AaBIEHHMS IO 3aJIEXKH U ee yJacTKaM U IactaM. CpefiHee Hayaib-
HOe (WM TeKyllee) MIACTOBOE JaBJIeHNE ONPENeNsiOT IO KapTaM H300ap KaK CpeHEB3BEIICHHOE IO

TIomany mo opmyine
P _ (P +P)F + (P, +P)F + ... + (P, + Py, )F,
mep 2(F,+F,+...+F)) ’

(5.5)
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Ta6mmua 1. 3pavenus Ge3pa3sMepHOrO pagdyca BOPOHKH AENPECCHH i 6e3pa3sMEPHOTO AeOUTa CKUMAEMONH JKUJI-
KOCTH B Pa3IHYHbLIE MOMEHTHI 6€3pa3sMEPHOTO BPEMEHH IIPH IIOCTOSHHOM IIPOTHBOJIABIICHHH Ha CKBaXUHE

R} Q* 1 R¥ Q* 1
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
145 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
2.5 1.0913 1.0360 500 0.16091 113970
3.0 0.91025 1.8209 1000 0.14476 460820
3.5 0.79828 2.8214 2000 0.13157 1.8588 x 106
4.0 0.72134 4.0375 5000 0.11741 11.721 x 106
45 0.66489 5.4684 7000 0.11295 23.032 x 10°
5.0 0.62135 7.1155 10000 0.10857 47.125 x 100
5.5 0.58661 8.9927 12000 0.10760 67.937 x 108
6.0 0.55809 11.056 15000 0.10400 106.3 x 108
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°
rme Rf = % — 6e3pa3MepHBIil pagiyc BOPOHKH Jenpeccun; Q* = Zt_kh_(%;j’ﬁQ — 6e3pa3MepHEI febuT CXu-

MaeMOI KUNKOCTH; T = t — 6e3pa3MepHOE BpEMSL.

mpBp, R’

rae Py, P, ..., P, — BenuunHa faBnenus Ha m3o6apax; F), F,, ..., F, — miomnagm MeXJy CMEXHBIMH H30-
6apaMu.

Kak ckaszaHo BblIE, 9HEPTETHYECKOE COCTOSTHHE 3aJI€XH MPEACTABIAETCS JHHAMAKOY H TEKYIIMMHA
3HadeHHsAMH JaBiieHnii. Tak, B iHaMPKe ¢ Havaa pa3paGoTKH faeTcs CpefHee IUIaCTOBOE IaBlieHHe B
30He 0TOOpa (OHO TaKXe MOKa3blBaeTcs Ha rpaduke pa3paGoTkm). 3a NociaexHue NATh €T NPeACTaB-
JIAeTCA JAHAMHKA CpelHUX IUIaCTOBBIX IaBIICHH 110 0O'BEKTY B 1IEJIOM, B 30He 0T60pa, B ra30BO LIafn-
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K€, B 30HE 4 Ha JINHUM HATHETaHUSA, a TaKKe NAHAMUKA 3a00HHOr0 JaBJieHus IO psaaM ROOhIBaIONIHX
CKBAXXWH M IO PSJiaM HarHETaTEIbHbIX CKBAXKHH; 1aBJICHUs HA YCThE HATHETATE/IbHBIX CKBAKHH (110 psi-
naM), paGodero nepemnaja AaBlieHus (AaBJicHUE HA JINHUK HarHETaHAS MEHYC 3a00iHOE JaBJIeHHE B [O-
GLIBaIOINHUX CKBAKHHAX); K03(h(DUIMEHTH] IPO{YKTHBHOCTH IO HE(TH H 10 XHAKOCTH U K03 PunmeH-
TbI IPUEMHUCTOCTH.

B Tekcre oTyeTa NpUBOASATCS 3HAYCHHS HAYaJIbHBIX U TEKYIIUX YACIBHBIX KO3 HUIUEHTOB NPO-
AYKTHBHOCTH, 3HaUEHUS1 CPENHEN THAPONPOBONHOCTH U Ihe30IPOBOAHOCTH (€CIIH OHHE YTOYHSIOTCS IPA
aHamm3e pa3paboTKH), 3HaUYCHA: KO3 PHIEEHTa THIPONPOBOTHOCTY HA PA3NMYHBIX YIaCTKaX paspa-
6OTKH.

Jlns ysiCHeHHsl COCTOSIHUA Pa3pabOTKH TEKyIHe 3HaYeHUs JaBJIeHAH | JENPECCHil CONOCTaBISIIOTC
C COOTBETCTBYIOLIMMH HaYaILHBIMH JABICHMSIME 1 C JaBJIeHUSIMA Ha XapaKTepHBIE JUIs Iporecca pas-
PaGOTKM HaThl, @ TAKXKE C pACYETHHIMH B IIPOCKTHOM AOKYMEHTE.

HarnspHyo KapTHHY pacnpefelieHus IacTOBOTO JaBJIeHUs MO 3aJI€XKH faeT KapTa m306ap. Kpome
TOTO0, KapTa N306ap ACHONB3YETC IS ONPETCIIEHRS CPEIHETO IIACTOBOTO ABIICHHS B THPONPOBOA-
HocTH I1acta. Ilepen nocrpoenmeM KapThl H300ap (hakTHYECKHE JaHHBIE 3aMEPOB JHHAMHIIECKOTO
I1aCTOBOTO [aBIICHAS NEPECYATHIBAIOT B IPABEICHHbIE MIIACTOBLIE AABIEHMS, TO €CTh YUNTHIBAIOTCS
yIIIBI HAKJIOHA IITacTa i OTMeTKa ypoBHa BHK.

KapTs1 #306ap cocraBngioTcs cucTeMaTHIeCK, OObIYHO MOKBAapTaNbHO. [l ananu3a pa3paboTku
Yale BCEro ObIBAaET JOCTATOYHO 3THX KapT, OAHAKO MPH HEKOTOPBIX OGCTOATENLCTBAX, AJIS NOSCHEHHS
TEX WU HHbIX HPOLIECCOB, NPOHCXOMAIIEX Ha MECTOPOXKACHHY, IIPAXOJUTCSA CTPOUTH KapThl H306ap Ha
ApYTHE AaThl, THKTYEMble aHATA30M pa3paboTKu. {11 MHOTOMIACTOBBIX MECTOPOXK/ICHHI KeaTelb-
HO IIOCTPOECHUE KapT H306ap M0 KaXAOMY 3KCILTyaTHPYEMOMY ILIACTY IIPH HAJIHYAH OCTATOYHOIO KO-
JIMYECTBA 3aMEPOB.

OHepreTnyeckas XapaKTePUCTHKA MHOTOIVIACTOBOI'O MECTOPOXKHCHNS AOJDKHA UMETh CBECHUS O
THAPOAMHAMHUYECKON CBSI3M OTAEIBHBIX IJIACTOB MEXAY co6Goii. IIpy HaMIM| MECT CIMSHAS IIACTOB-
KOJJIEKTOPOB B TaK Ha3bIBAE€MbIX ‘‘JIATOIOTHYECKHX OKHAX” M Pa3NHUYHBIX JABICHASX IO IUTACTaM, B
YYaCTKax UX CIHSHYS BO3MOXKHBI IEPETOKH XupKocTh. Oco6eHHO HeKellaTe e IEPETOK BOJbI B Hed-
TSHYIO YacTh APYIOro IU1acTa. Y CTAaHOBUTH HaJIU4He IIePETOKOB MOXKHO IO Pa3HOCTH paboyux fenpec-
cuit o nmacraM, paBeHcTBe 0TMeTOK BHK pasHbIX m1acTOB, 110 NOABIEHUIO BOAbI B HehTHHON YacTH
OJHOTO U3 [TACTOB, II0 OGHHAKOBOMY XMMHYECKOMY COCTABY ILIaCTOBBIX BOK. MecTa CIIMSAHHS IUTACTOB
yKa3bIBAIOTCSA Ha KapTax pacnpocrpaHenns mwiactoB. [1pu nepeToke BOObI 13 OFHOIO INIacTa B HedTsI-
HYIO YacThb [PYrOro IJacTa, JIOKANbHbIE YYACTKH OGBOMHEHHS] OYEPUHUBAIOTCS TEKYIIUM KOHTYPOM
He(PTEHOCHOCTH HA KapTe 3aBOJHEHHS.

IIpoduns gapneHAs HO KaXAOMY M3 INACTOB, HOCTPOEHHBIN 10 CKBAaXKMHAM, IPOXONAINHM depe3
MECTO NePeTOKa, MITTIOCTPHPYET HATMYHE THAPOANHAMIYECKOHN CBSI3M MEXKIY IJIaCTaMH.

PaccmatpuBaemslit pa3fen oT4eTa HO aHAIN3y pa3spabOTKU JOIIXKEH COflepXaTh CBEHEHYS O TEMIIE-
patype mnacra. OCOGEHHO 3TO BasKHO TSl TAKUX MECTOPOXKACHUI, TTie TeMIiepaTypa miacra 6lIM3Ka K
TeMIeparype HachllieHus HepTu napacpuHoM. B aTOM ciydae mpu 3aKayke XOJIOFHOH BOJBI IIPOUCXO-
J¥T MOBLIIIEHHE BA3KOCTH He(TH B BO3pACTAIOT THAPaBIMYECKUE CONPOTUB/ISHNSA IIPH IBIKEHUH Hed-
TH IO NIACTy H CTBOIIy CKBaKuHBL. Pe3ynbTaThl KOHTPOJIBLHBIX 3aMEPOB TEMIEPATYphbl NIPUBOAATCS B
TEKCTE B CONMOCTABICHUY C HA4YaJIbHBIMU JaHHBIMU O TEMIIEPATYPHOM PEKUME 3aATIEKH.

5.5. Quuamurxa 06800HeHUs 3anexcu

B ycnoBusix BOROHAIOPHOTO peskuMa pa3paGoTKu He(TSHBIX MECTOPOKICHHUIT OOBOJHEHHUE JOOBIBAIO-
LUX CKBAXXWH ¥ NPORYKTHBHBIX IJIACTOB — ECTECTBEHHOE 1 HEM30E3KHOE CIIEICTBHE IIPOLIECCOB pa3paboT-
Ku. XapakTep 0OBOAHEHNS He(TAHBIX IIACTOB Pa3/IMycH M 3aBUCHT OT CBOACTB NPOJIyKTHBHBIX ILIACTOB,
Hed)TH H BOMIBI, OT YCIIOBHI 3ajleraHus HeTH B IUIaCTe, PEXKMMOB IKCIUTyaTall CKBaXKMH M APYTHX NpH-
yiH. OHIM U3 IMIaBHBIX (haKTOPOB, OIIpee IONHX OOBOTHEHNE, SBJISECTC HEOGHOPOFHOCTD IUTACTOB IO
TONMHE (BLI3bIBAET MOCIIOHHOE OGBONHEHNE) U IO HPOCTHPAHHIO, MX IMH30BAHOCTS, BEI3BIBAIOIIUE He-
paBHOMepHOe OGBOJHEHHE IO IUIOIAAM 3aexku. HepaBHOMEPHOCTE OGBOJHEHNS! YCHITMBAETCS IIPH BHICO-
KOM COOTHOILIEHHH BA3KOCTEH He(pTH B BOABI. [IpyrHM BaKHBIM (paKTOpPOM, BIIMSIOIIUM Ha OOBOITHEHHE,
SIBIISIETCSI HAKJIOHHOE, OTHOCHTEIBHO KPOBJIH K IIOfIOIIBE], HavanbHoe nonoxenue BHK.

M3yuenne xapakTepa OOBOIHEHMS 3aI€XKHI HAYMHAETCA C aHAIM3a OKA3aTeNeH, IOSCHSIONIX CTe-
neHb» OOBOJHEHHUS 3AJIEXH ¥ IPOAYKIMH KaxK[oH 13 JOOBIBAIOIINX CKBAXXHH, TO €CTh XapaKTepu3yeTcs
CyMMapHoOe ¢ Hayaja pa3paboTKd H TeKylliee KOTHIeCTBO HOOBITOH BOABI K KMAKOCTH; IIPOLCHTHOE
cofiepKaHHe BOABI B IPOAYKIMH MECTOPOXKICHUS] B IIEJIOM, 4 TAKXKE IO OTACILHBIM INTOMANSIM (yJ4acT-

19



P11 153-39.0-110-01

KaM paspa60TKn) ¥ IO OTACABHBIM IJIACTaM; KOJIUYCCTBO 06BO}IH€HHBIX CKBaXuH, UX pacnpejiciiCHuc
II0 CTCIICHHU O6BOHHCHI/I9[ 1 IIPOLEHTHOE OTHOLIIEHUEC KO BCEMY (bOHlIy; KONHU4YCCTBO 06BOI{HCHHLIX HOT-
KIIFOYCHHBIX H3-3a IIOJIHOT'O OGBOJIHGHI/U[ CKBa#H B psfjax A T.O.

DTH TOKa3aTeI i NPHBOAITCA B TEKCTE OTUETA IO aHATIN3Y pa3paboTKH BO B3aUMOCBS3H C 0TGOpaMu
¥ 3aKa4KOU W APYTHMH [IOKa3aTesiMi paboThl MecTopoxaeHus. Kpome Toro, fuHaMuKa OGBOIHEHUS
(npoUeHT BOXbI B MPONYKIMU) 10 MECTOPOXAEHUIO U €r0 OTAEILHBIM OGbEKTaM MIPUBOJUTCS Ha Tpa-
¢rkax pa3paboTku u B Tabnuile [19 no rogaM 3a NOcNeAHNE AT JIET pa3paboTKY U Ha aTy aHaJIHu3a.
B Tabnuue [111 nokaspiBaeTcs AuHaMrKa 0OBOJHEHHOTO hOHa CKBaXKUH.

TTpuunHB! 06GBOIHEHHS CKBaXKMH MPHBOAATCS KaK B TEKCTE, TaK 1 B Tabauue 111 Ha npuMepe nu-
HaMHKH OOBOHEHHOro (QOH/a CKBaxXHH. B KavecTBe npuynH OGBOTHEHHS CKBaXKUH YKa3bIBaeTC 06-
BOJHEHHE 32 CYET IPOJBIKECHAS HarHETa€MOM BOJIbI (MJIM KOHTYPHBIX BOM), TO €CTh, B OCHOBHOM, IIO-
clIoiHOe 06BOHEHNE, 00BOgHEeHHE 3a cueT nogbeMa BHK (croma MoxXHO oTHECTH OGBONHEHHE MTONOIII-
BEHHBIMU BOJIJaMHM U NOJTATHBAHAE KOHYCOB), a TaKke 0OBOTHEHME MO TEXHHYECKUM npuanHaMm. Ecimm
00B€M BOJIbL, ROOBIBACMOY M3 CKBAXKHH C HEUCIIPaBHBIMH 3KCIITyaTalOHHBIMHE KOJIOHHAMH (TeXHUYe-
CKI€ MPAIUHBI) BETUK, TO H3 JaIbHEHAIIEro aHaIH3a TaKOe YHCIIO CKBAXKHMH U 00'beM TOGBITON BOABI U3
HHUX JIOJIXKHbI OBbITh HCKIIFOYEHBI.

Tekymas o6BOIHEHHOCTS IPORYKIMY CKBaXKHUH H306paXkaeTca Ha KapTe TEKYIIUX OTOOPOB (TeKy-
IETO COCTOSTHUS pa3paboTKy), a HAKOIUIEHHAs ¢ Havyasa pa3paGoTKH A0OkIYa BOABI Ha JaTy aHalIN3a —
Ha KapTe CyMMapHBIX 0T60poB (kapre pa3pabotkn). Ha naTy ananu3a npefcraBnseTcs pacnpeneaeHue
¢oraa 0GBOHEHHBIX CKBAXKHMH B 3aBUCHMOCTH OT NPOLICHTA BOALI B UX NPOAYKIMH, a TAaKXKe XapakTe-
pHcTHKa ux paboTel. KpoMe Toro, npuBoAMTCS XapakTepHCTUKA paboThI OGBOTHEHHBIX CKBAXKHH.

Vi3BecTHO, YTO OGBOHEHHE 3aJIEXU BO3PACTaeT B 3aBUCHMOCTH OT BpeMeHH pa3paboTKH B OTOOpaH-
HBIX 3amacoB HegTu. ['paduk “3aBucHMOCTb Ynciia paGoTalOMMX CKBaXKHH, CPERHETO icOUTa M OGBOHE -
HES1 IPORYKIMH OT TeKylleH HedTeoTnaun’” MO3BOISET HE TONBKO HAIVIAHO BUAETH H3MEHEHHE 3THX I10-
Ka3zaTeleH 110 3aJIeKH, HO CPaBHIBATh XapaKTep OOBOMHEHH NaHHOH 3ayiex# ¢ Apyramu. Ha rpacdmke Bce
IOKa3aTeny u300paxaloTcs Ha KoHell rofa. O6BoHEHHE IPOAYKUMH (CPEJHETO[OBOE) ONpENENsieTCs B
MPOIIEHTAX OT KOOBIMM XUAKOCTH B IUIACTOBBIX YCIOBHUSX, JEOUT CKBAXKUHBI 0 HE(PTH — CPEIHMAN YIDIOT-
HEHHBIH (T/cyT), HedpreoTnava GepeTcs B IPOLEHTAX OT HAYaIbHBIX FE0JIOrAYECKHUX 3a1ACOB HEPTH.

HarnspHoe npencraBieHne O pacnpOCTpaHEHHH OGBOAHEHMS IO IUIOMIAJH KCIUIYaTAUHOHHOTO
00'bEKTa JAacT KapTa 3aBOJHCHHS HIIM KapTa BIIISHAS 3aKadky (M. pasgen 6.3). [Ind MHOroIIacToBoro
MECTOPOXK/ECHUS KapTa BIHSHASA 3aBOJHEHN CTPORTCS O KaXXIoMy minacTty. B ocHOBe ee cxeMa pacrio-
JIOXEHMS CKBaKUH, paGOTaIONMX HA 3TOT MIACT, H KapTa pacpOCTPaHEHHs KOJIEKTOPOB, YIaCTKH
CNUSIHASA C BblIlle- U HIKeJIeXallluM IutacTaMi, HayanbHabie 1 Tekynmme BHK u 'HK. [JononuurensHo
HAHOCSITCS OCTaTO4YHas He(TEeHACHIIIEHHAs TONIIMHA IUIacTa (B 3HAMEHaTelle 10]] HOMEPOM CKBaXH-
HBI), IMHUM PaBHBIX IPOIECHTOB BOABI B IPOAYKIMH CKBaXXWH, IPHINHBI OGBOJHEHHUS (3aKpalInBaeTcs
KPYXKOK CKBaXWHBI TEM I[BETOM, KaKOii BOJOI 0OGBOJHEHA CKBaXXHHA (ToIy0oil — 3aKkadynBaeMasi BOja,
3eJIEHO — IJIaCTOBas, PO30BOM — TEXHHYECKas)), FpaHUIbI MecT niepeToka. Ha KapTe Ha ocHOBe aHa-
7133 IPOMBICIIOBBIX TaHHBIX (O 3aKa4Ke BOALL, JOObIYE BOMbI, OOBOHEHHH, 3aMEPAX aBIEHHA, TAAPO-
MpOCyIINBaHNH, AeONTOMETPHH, PACXOAOMETPHHU M T.J[.) YKA3bIBAIOTCS 30HBI PA3NMYHON CBSI3M C Ha-
THETATEJIbHBIME CKBaXKMHAMH: aKTHBHOT'O BO3[ICHCTBHA HarHETaHHs1, cl1abo# CBA3H C HAaTHETATEIbHBI-
MH CKBaXXWHAMH M OTCYTCTBH:A CBsI3H (CM. pasfen 6.3). HecMOTps Ha yCIOBHOCTH TaKoOil KapThl, OHA
IDOKa3bIBAET HEOOXOMUMOCTD NPOBEReHNs paboT MO aKTHBU3AlMK 3aBOJHEHHS HAa HEOXBAYCHHBIX 3a-
Ka4yKoii 30Hax Iiacra.

Oco6eHHOCTBIO Pa3pabOTKH MHOT'OILIACTOBOTO 0OBEKTa MOXKET GBITh NOSBICHAE B HE(PTEHOCHOI
YacTH OJJHOTO M3 INTACTOB JIOKAJILHOTO y4acTKa OOGBONHEHMS BCIIECTBHE I'MAPONMHAMIICCKON CBI3H
ILTACTOB B yYacTKax X CHSHAA. Y OeUBIIACH B HAJTMYUH NIEPeTOKA, HEOOXOAUMO YCTaHOBHTD €T0 pa3-
Mepsl. [Ipr6mkeHHO KOIAYECTBO IEPETEKIIEN BOABI MOXKHO YCTAHOBHTE IO 6anancy 0T6opa KuAKO-
CTH ¥ 3aKa4KH BOJBI ITO KaXKIOMY INIACTY MHOT'OINIACTOBOTO MECTOPOX/ICHHS.

B pexoMmeHpanmsix o yIydIIeHHEO COCTOSHIUS pa3pabOTKH MHOTOILIACTOBBIX MECTOPOXCHHIA, B KOTO-
pbIX OOHApY:KEH EPETOK BOMIbI B HE(YTh, AOJKHEI GBITH pa3paboTaHbl MEPOIIPUSTAS 110 HX JIAKBHIAIAHN.

Hccnegosanne 06GBOTHERNS [JOXKHO BKIIIOYaTh B ce6s M3ydeHre xapakrepa nepemenienus BHK
IJIS TIOCTIENYIOMIErO PENIEHNs] BOIIPOCOB O BbIpaboTKe 3amacoB HedTH. Kak ykasbIBaloCh BbIMIe, Xa-
pakrep nepememnenns BHK 3aBucut oT MHOTHX (hakTOPOB.

Ilpu uzyuennu sroro Bompoca nepememiedre BHK oxHo GbITh CBI3aHO C IPOHUIIAEMOCTHIO 1O
IVIONIAMIU ¥ IOCIIOAHOMA TPOHMIIAEMOCTRIO, C HaJIM4YKEeM HaKJIOHa B HayaasHOM nonoxenna BHK, ¢ pa-
60TOM HarHETaTENBHBIX CKBaXK#H. B HTOrE fOMXKHA GBITH NOSCHEHA CIOXKHASI FeOMeTpHUecKasi hopMa
BHK ¥ ckopocTH €ro IPOABIKEHHS U IOI'beMa Ha OTAEIBHBIX YYacTKaxX M YUacTKax OOGBOTHEHUS OT-
HEeTbHbIX CKBaXKVH.
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HawuGonee achdextuBHO 0 nepementennn BHK MoxkHO cymuTE Ha OCHOBE pe3yJbTaTOB reotu3nye-
CKUX METOJ[OB HCCIIENOBaHMs (3MEKTPOKAapOTaX IO HOBBIM CKBaXKHHAM, MPOOYPEHHBIM HA 3alI€Kb KN
HIXeJlexXalllie TOPH30HTI; PajlHOaKTHBHBIN KapOTaX MO CKBaXHHaM, He ep¢OpHpOBaHHBIM OPOTHB
HCCITelyeMOro HHTepBaja), a TakKe 10 KOCBEHHbIM MeTO/laM, OCHOBaHHBIM OOBITHO Ha Mporecce 06-
BOJHEHHS JOOBIBAIOIIAX CKBAKHH.

HauGonee nogpoGHO MeTOIBI onpefeneHus TeKyniero nojoxenus BHK usnoxens! B pasgene 6.

6. AHAJIM3 COCTOAHUA BBIPABOTKH 3AITACOB HE®TH U3 ILNTACTOB
N YYACTKOB MECTOPOXIEHUMS

6.1. Uzyuerue xapaxmepa eHeOPEHUS 600bl NO OMOEAbHbIM NAACMAM U YHACIKAM

D heKTUBHOCTE CHCTEM pa3paCGoTKH HEPTAHBIX MECTOPOXKIEHHIT C 3aBOJHEHAEM BO MHOT'OM OIIpe-
OelnsieTcs NOTHOTOM BOBNIEYEHN B pa3pab0TKy MPOMBIIIIEHHBIX 3a11aCOB HE(PTH B XapaKTEPOM HX Bbl-
pabotku. OT 3TOro 3aBUCAT KaK TeMINBI AOOBIYH, TaK H NOIHOTA H3B/eYeHAs] HE(TH U3 HENIP.

B ycnoBusix 3aBORHEHHS IOHOTA BEIPAOOTKY MPOAYKTHBHBIX IIIaCTOB B IIEPBYIO OYEPENb 3aBUCAT
OT CTelleHH 0XBaTa 00'beKTa pa3paGoOTKH KaK MO IIIOLIAMH, TaK H IO pa3pe3y, YTO BO MHOTOM OIpEfe-
nseTCs XapaKTEPOM NIPOABIKEHNS 3aKaYABacMOM BOABI U MIacToBOH. I103TOMy OCHOBHOE BHEMAaHHE
TIpH I'€0JIOTO-IIPOMBICIIOBOM aHaJIN3€e JOIKHO YAEITHCS BOIIPOCaM OXBaTa IIJIACTOB BO3JEHCTBHAEM 3a-
Ka4yMBaeMO# BOABI X OCOGEHHOCTSAM IMPOJBIDKCHAN BOJBI IO MPOAYKTHBHBIM ILIACTaM.

K uncny reonoro-¢pu3mdecknx (hakTOpOB, BAMSIOMINX HAa IPOLIECC 3aBORHEHHS, OTHOCITCS (DUIIBT-
palMOHHbIE CBOMCTBA IPOAYKTHUBHBIX IUIACTOB, XapaKTep H CTENEHb HX HEOJHOPONHOCTH, BI3KOCTHBIE
CBOJICTBa HACBHIMIAIOUTHUX MJIACTHI B 3aKaYMBACMBIX B HUX KUAKOCTEH U [Ip.

K umcity OCHOBHBIX TEXHOJOTHYIECKHX (DaKTOPOB, BIHAIOLIHUX Ha NIOKa3aTeNd 3aBOJHEHNAA B HedTe-
OT[auy IIACTOB, OTHOCATCSA: MapaMeTphl CETKH NOOBIBAIOLIMX CKBAaXKMH, CXEMA CHCTEMbI 3aBOHECHHEA,
TeMII pa3pabOTKH, TEXHOJOTHA OTOOpa XHAKOCTH M 3aKa4KH BORBI, YCIOBHA Pa3pabOTKH CMEXHBIX
IUTACTOB, XapaKTep BCKPBITHS NPONYKTHBHBIX IJIACTOB B CKBaKMHAX.

OGpa6oTKa JaHHBIX HAGIIONCHUI 3a 3aBOJHCHAEM 3aJI€XKU aeT BO3MOXHOCTh YCTAHOBHTE TEKY-
Imee [oN0XXeHNe BOTOHE(ITIHOrO KOHTaKTa, BHEIIHETO B BHYTPEHHEIO KOHTYPOB HETEHOCHOCTH Ha
pa3HbIe AaThl pa3paboOTKH, B TOM YHCIe U HA AaTy aHanu3a pa3paboTku. 3Has nojgoxenne BHK, Mox-
HO YCTaHOBUTH TEKYIIlee MONOXKEHNEe KOHTypa HEPTEHOCHOCTH B 00'beM IIPOMBITOH YacTH IJIacTa.

B Hacrosiiee BpeMsi B CBSI3H C PasBHTHEM METONOB KOHTPOIS 3a pa3paboTKOi HEQTIHBIX MECTO-
PpOXneHui 3HaYATEIbHO PaCIMPHINCE NPENCTABIEH S O XapakTepe nepemetiennss BHK. Beinensaror-
cs1 iBe ocHOBHBIE (popMel epemeiiennss BHK: nogsem BHK no BepTukanu u nocjaoiHoe 0GBOJHEHAE
HeTAHOHN 3aTIEXU.

B pesynwTaTe COBMECTHOrO AieiicTBH 6oabioro yucia ¢pakropos BHK B nponecce nepemernenus
IO IJIACTY ABYKETCS HEPaBHOMEPHO H IIPHHUMAET OOBIYHO OUYCHB CIIOXKHYEO F€OMETPHUECKYIO hopMy.
Ha MHEOrOnacTOBOM MECTOPOXKACHUY U3-32 Pa3iINyus JHTOJIOTHYECKOrO CTPOCHUST OOBEKTA 110 TOJI-
mHe (popMHPYETCsI HECKONBKO CAMOCTOSTENBHBIX (DPOHTOB BHITECHEHHS C Pa3IHYHBIME CKOPOCTSIMHU
[BIKCHHUA.

Tekymee nonoxenne BHK MOXHO ycTaHOBHUTE ClIEAYIOIIAMEA METORAMH.

6.1.1. MeTox 3/1eKTPOMETPHIECKHAX HCCIENOBAHAN CKBAKAH

MerTop 37IeKTpOMETPAYECKIX HCCIEOBAaHUI CKBasKWH IIPH ONPENENIECHHBIX ITPHPOJHBIX IEO0JIOTO-
¢U3NYECKUX YCIOBHUAX NO3BOJSAET Ha MIOOOH cTafuu pa3paboTKi HEPTIHBIX 3ajeXell ¢ JOCTaTOYHO’
TOYHOCTBIO ONpenenaTs nonoxerne BHK u pacunersTs paspes miacta Ha He()TEHACBIIIIEHHbBIE U BO-
IOHACHIIIIEHHBIC MIM 3aBOJHEHHbIE HHTEPBAIBI IO Pa3/IMIMIO HX NEKTPUIECKUX conpoTusnenuil. [To
3aj1eKaM, HaXOAsIIUMCs B IIO3[HEN cTaguu pa3paboTKH, IEPBOOYECPENHON 3afaducii IEKTPOMETPHYE-
CKHX HCCIIEIOBaHUIl SIBISETCA yCTaHOBNEHME Tekylero nonoxenns BHK u onpepenenne octaTOYHOR
He(TEHACHIIEHHOM, hy.;, ¥ 3aBONHEHHOH, h,,,, TONIIMH I1ACTA.

Ha npakTrke npuMeHEHIE METOAA Ha IIO3[HEH cTajuy pa3paboTKu He()TSIHBIX IIJIACTOB OrpaHUYH-
BaeTcs TeM OOCTOATEIBLCTBOM, YTO 3JIEKTPOMETPHYECKUE UCCIEJOBAHNS BO3MOXHO NPOBOJUTH TO/Nb-
KO BO BHOBB IIPOOGYpEHHBIX, HEOOCAaXE€HHBIX 3KCIUyaTallUOHHON KOJIOHHOH CKBaKUHAX, ¥ IO3TOMY OC-
HoBHas uH(oOpMals, TOJIy4aeMas C IOMOIIBI0 MeTOJa 3JEKTPOMETPHH, MOCTYIAeT MO COCETHUM
CKBaxKMHAM ¥ TIIABHBIM 00pa3oM B IepHOJ pasOypHBaHMS 3ajleKel 9KCIUTyaTallMOHHbIME CKBasKWHa-
MH, T.€. XapaKTepU3yeT B OCHOBHOM HayaJdbHOE COCTOSHAE IcOJIOTHIECKUX 3a1acoB HeTH.

Ha nospueit cragun pa3paboTKu 3a1exel 6ypeHrne HOBBIX CKBAXKUH 0OBIYHO IIPOBOJUTCS B HEGOIb-
IIIMX KOJNIMYECTBAX B OCcTaBlIelics HepTeHAChINIEHHOM 30HE MM YaCTO He IIPOBOAMTCA BooOIIE, H HO-
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aToMy faHHbIE O TeKymem BHK 1o anekTpoMeTpHs MOTYT ObITb MOMYYECHBI TONBKO B HCKITIOUATEIh-
HBIX CIydasx.

B nporecce pa3paGoTKu MHOTUX OO'bEKTOB BO3HUKAIOT YCIIOBUS, PE3KO CHIZKarouae 3¢ dhekTHB-
HOCTb 3JICKTPOMETPUUYECKIX HCCIENOBARUN AN U3yUEHNs TEKYUIETO pacnpeicIcHUs 3a11acoB HedTH.
B vacTHOCTH, B yCIIOBHSAX BHYTPHKOHTYPHOTO 3aBOIHEHNS IPH 3aMEINEHNN BEITeCHEHHON HedTH npec-
HOW BOJOl CTAHOBUTCSI HEBO3MOXKHBIM MO 3JIEKTPOMETPUH BBIIEINTL OCTATOIHYIO He(hTEHACHIIICH-
HYyIO ¥ 3aBOJHEHHYIO TOJNIIMHY IJacTOB U3-3a ciaboi aucddepeHInanuy UX Mo 3AEKTPAYECKOMY CO-
IIPOTHUBJICHUIO.

B nocnennue ronsl paspaboTaH croco6 NPOBEAEHUS 3JIEKTPOMETPUYECKHX HCCIEfOBaHMil B obca-
3KCHHBIX CKBaXKMHaX. B aToM ciyyae ygacTox obcafHO# KONOHHBI IPOTUB NPORYKTHBHOIO 00BEKTa
HOMKeH OBITH NMPEACTABIEH CTEKIOMIIACTHKOBBIMY TPyOaMu.

6.1.2. MeTo/bi pajaoMeTPHYECKHX HCCIENOBAHHI CKBAKAH

MeTonnl pafHOMETPAIECKUX HCCIEAOBAHNI, pa3pab0TaHHble H BHEIPEHHbIE B IPAKTHKY MO3THEE
METOJOB 3JIEKTPOMETPHH, IO CPAaBHEHHIO ¢ OCHENHAME 00/IafaioT pAAoM NpenmMyiecTs. Baxkueiimee
H3 HHX 3aKJII0YaE€TCs B TOM, YTO PaJHOMETPHYECKHUE HCCIIENOBAHUSA MOTYT IPOBOAUTLCS B 06CaXKEHHBIX
KOJIOHHO# CKBaXXWHAX H IIO3TOMY MO3BOJISIOT MPOBOJHTE MHOTOKPATHBIE HCCIIENOBaHUA He(TAHBIX
IJIACTOB, YTO OYEHb BaXKHO A KoHTpons noubeMa BHK 1 xapakTepa BeIpaGoTKH 3aniacoB HehTH BO
BpEMEHH.

B HpOMBICIIOBO NpaKTAKE HANLTH MIAPOKOE IPUMEHEHHE CIeAYIolne Mo HKaIul pajuOMEeTPH-
YECKHX MCCIIEHOBaHUA CKBaKWH:

1) mefirporBO-TamMMa-meton (HI'M);

2) HeATpOoH-HEHTPOHHBLA MeToR (HHM);

3) IMIyIBLCHBIHA HEHTPOH-HeATpOoHHBI MeToR (MHHM);

4) IMIynbCHBIA HEHTPOHHBIH raMMa-MeTop, (MHI'M).

Pusnyeckre OCHOBBI PafHOMETPHIECKHIX METONOB, METONMKHY IIPOBEACHHSA HCCAENOBAHMUI H HHTED-
MIpeTalys NOTyIaeMbIX Pe3yIbTaTOB H3JIOXKEHb! B CIEIMAIBHBIX paboTax, NOCBIIMEHHBIX 3TOMY BUAY
HUCCIeNOBaHUH.

IIpu GnaroIpUSITHEIX T€OIOTO-(PU3NIECKIX YCIOBHAX C MOMOIIBIO PAHOMETPHYECKAX METONOB OII-
penensieTcs Tekymiee nojoxenne BHK u 3HaueHns ocTaTouHON He(pTeHACHINEHHOH, h, ., H 3aBOIHEH-
HOI, h,,,,, TOMILAH IJIaCTOB Ha pa3jMyYHbIE HaThI.

HocTaToYHO HafleKHbIE PE3YIbTAThl ONPENEICHUN IOYYalOTCs NPU BLITECHCHHM He(TH BOmoHd
BBICOKOH MEHEpaIn3all¥il ¥ HCCIEHOBaHUN INIaCTOB, HE BCKPHITHIX epdopanuei.

B nnacTax, BCKPBITHIX lepdopanyell, ¥ B CiIydae BeITeCHeHHS HeTH NpecHOH Bopoi a¢gpdexTus-
HOCTb PafiHOMETPUYECKHX HCCIECHOBAHAM TaKXKe CHIKAeTCsl, U 9TO OOCTOSTENbCTBO OrPaHHYMBAET
npuMeHeHre Metona. OnHako OpH 3aKadkKe B INTACT NOPUHH (DIIFOUIOB, OTIUYAFOIIMXCS 0 MUHEPAIIU-
3aI[U¥ OT IUIACTOBBIX, MJIHM 3aKaYKe MECUEHBIX KUAKOCTEH MOXKHO C YCIIEXOM ITPOCIEXMUBATEL TPOLECC UX
IIPOHIKHOBEHHS B PAaCIpOCTpaHeHHs 1o IacTy. [l aTux XKe ycIoBHi Ienecoobpa3Ho IpUMEHEeHHe
AH3JIEKTPAYECKOr0 KapoTaXa, KOTOPbIY I03BONAET BbIAEIUTE YIaCTKH IJIaCTOB, 3aBOGHsIEMBIE IIpeEC-
HOM BOJOM.

B mpakTrKe METOABI pafiOMETPHH IIHPOKO NPUMEHSIOTCS B OCHOBHOM Ha MHOT'OILTACTOBBIX Mec-
TOPOXACHUSX st KOHTpond 3a nogbeMoM BHK 1o BepxHHM 00'beKTaM, ITie AMEIOTCS CETKH HETlep-
¢opHpOBaHHBIX CKBaXKWH, IPOOYPEHHBIX Ha HIKEIEXKAIe TOPU3OHTEI.

Ins oneHKu Tekymel HedTeHachleHHOCTH B nonoxenns BHK B ropasfno MeHbIieM o6beMe Hc-
NOJIb3yeTCs YIIEPOA-KUCIIOPORHBIHR U IIMPOKO-TIOJIOCHOR aKyCTHYECKHMIA METORBL.

6.1.3. KoceHHEIe MeTOABI onpenenenns Tekymero noiaoxenns BHK

IIpu orcyrcrBum reodr3ndeckux faHHbIX 0 nepemeienuyr BHK B npoliecce pa3paboTKH Wy Ma-
JIOM KOJINYeCTBE TeO(hN3NYECKUX HCCIENOBAaHNM NPHXOMHUTCS HCIONb30BaTh KOCBEHHbIE METONBI HC-
cneposanus nepememenns BHK, ocHoBaHHbBIE Ha JaHHBIX 110 OOBOJHEHHUIO 9KCILUTyaTallMOHHbIX CKBa-
KHH.

PexkomenpyeTcsi IPUMEHSTH CIEAYIOIIME KOCBEHHbIE METONbI KOHTPOA 3a tepeMemenneM BHK B
nporuecce pa3paboTKH.
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a) Merop onpenenenns: Ha9a1a 0OBOTHEHHs IKCIUTYATANOHHOH CKBAXKHHbBI

B MoMeHT Havana oGBOHEHNs 3KCIUTyaTallMOHHON cKBaxuHBI nonoxenne BHK npunuMaercs Ha
aBCoONIOTHON OTMETKE HIDKHEH NbIPhl (pUiIbTpa. 37ech 06s3aTeNbHbIM YCIOBHEM SBIAETCS 0OBOJHE-
HHe IIJIacTa ¢ MOJOIIBRI U NocTene NI nogbeM BHK, a Takke OTCyTCTBHE Ipomecca KOHYCooGpaso-
BaHUA.

6) Metop onpenenenus Tekymero nojoxenns BHK no cremenn 06BoOJHCHHOCTA CKBAKHH
OGBOMHEHHYIO TOJILHHY IIaCTa PEKOMEHAYETCS OIPEReIATh [0 CIeAyIolei dhopMyIe:

f.H
hzaB - KBI’LO(I - fB) + fn, (6.1)

rae H - a¢pdextupnas TonmuHa niacra, BCKpbITas nepgopanueit, M; h,,, — 3aBonHEHHas 9acTh 3¢dek-

, . , u .
TUBHOH TOJNIIMHBI [UI1ACTa, BCKPLITOM Hepdopanueit, M; p, = L_LE — COOTHOIEHME BA3KOCTel HeDTH U

B
BOTBI; f, — MONs BOXBI B OOGBIYE XKAAKOCTH B IUTACTOBBIX YCIOBHSX; K, — (ha3oBast IpOHAIIAEMOCTS JyIst
BOABI B 3aBOJHEHHOH (IPOMBITOI) YacTH IUIacTa.

Benuuuny ¢a30Boil HPOHUIIAEMOCTH U1 BOBI B IPOMBITOM 30HE ILTacTa HEOOXOIMMO ONIPENENATH
L7t KaKpolt 3anmexku HehTH IO Mepe BBITECHEHNS He(PTH BOJIOH U3 KepHOB. B ToM ciiydae, Korjia Takux
HCCIeqoBaHuil He MpoBONUTCs, K, cieqyeT npuHAMATh € y4eTOM ciefyommx cooGpaxkenmit. ITo man-
HBIM HCCIIEOBaHMi, IPOBENEHHBIX ISl YCIOBUH pasnH4YHBIX IiacToB, K, m3mensercs ot 0.1 go 0.6.
OmnbIT onpefieIeHNs BETHINHBI OGBOTHEHHON YaCTH 3aeXel ¢ TeppUreHHbIME X KapOOHATHBIMY ILITa-
cTamy nokasal, uto K, MoxHo npuHuMaTh paBHEIM 0.6. Takoe 3nagenne K, ObI0 DONyYEHO O JaH-
HbIM uccnenoBannii [1.A. Ddpoca (BHUN).

OtmeTka Tekyuero nonoxenns BHK:
TBH‘K = THg - haaav (62)

rne T,y — abcomnroTHas oT™MeTKa Tekyulero nonoxenus BHK; Ty, — aGconoTHast OTMETKa HUKHEH [IbI-
phbI puneTpa.

Cremyer OTMETHTD, YTO MPH ITOM TaKKe 0043aTENILHBIM YCIOBHEM SBIAETCA OOBOIHEHNE HedTA-
HOTO IIJIacTa ¢ MoAomBbL. TakuM o6pa3oM, AJis MHOTOIIACTOBBIX MECTOPOXKIAEHHI C YeTKO H30JIHpO-
BaHHBIMH IIACTaMH, 9KCIUIYaTHPYEMbIMH OMHAM (PUIBTPOM, KOCBEHHBIE METOABI HE IPHMEHHUMBI.

Ecnu o 3anexxn uMeeTcs XoTs 661 He6G0JIbilIoe KOMNYECTBO Feo(hU3HIECKUX HCCIAEHOBAHMIT 11O KOH-
Tpoiio 3a nepeMemienneM BHK B nponecce pa3paGoTku, He0GX0IMMO CPaBHUTH aHHblE TeOU3NKH
M pacyeTHbIE HaHHbIE N0 IPEAIOKCHHbIM KOCBEHHBIM METOaM KOHTpoJI1. PaccMaTpuBaeMble KOCBEH-
Hble METOMBI AAIOT, KaK NPaBUWIIO, 3aBbIIICHHYIO OGBOXHEHHYIO TOJIIMHY IUIACTA, NOITOMY, €C/IH €CTh
BO3MOXHOCTb, B PaCYeTHbIE aHHbIE XKEJIATEJIbHO BHOCUTD IIONPABKHU, HAXOJNMbIE H3 CPABHEHHUS I'€0-
(u3HIEcKyX U pacYeTHBIX AAHHBIX.

KocBeHHbIe MeTOfBI ompeeneHns Tekyuiero mojoxeHuss BHK ncnons3yroTes A MOCTPOSHUS
kpuBoii upeanbHoro nogbeMa BHK (a) unm xaptel noBepxHocT BHK (6). O6a MeTopa cny>kaT OCHO-
BOH Ji7Is1 HOCTPOEHHUSI KapThl OCTATOYHOH He(TeHACHIIIEHHON TONIINHEI Ha JATy aHaJIu3a pa3paGoTKH.

Jlist 06pa6oTKu Beex AaHHBIX 0 nepememennn BHK B npouiecce pa3paGoTKu U A1 CBEECHHA BCEX
MaHHBIX K ONTHOMY MOMEHTY BPEMEHH BO MHOTHX ClTyJasX Lieecoo0pa3HO MOCTPOCHAE KPHBO HAEallb-
HOTO BBITECHEHHS HIIH, HHauYe, KpHBO# HpeanbHoro nogbema BHK.

Ecnum npegnonoxuts, yto BHK nedTanoit 3anexxu GyfeT NOJHUMATLCS HACATbHO PaBHOMEPHO, C
OJIMHAKOBOM CKOPOCTHIO BO Bcex Toukax mosepxHocTH BHK, To MeTomoM MaTepuanbHOro GanaHca
JIETKO NOJNYIATH 3aBHCHMOCTh MEXJTy aGCOMIOTHOM OTMETKOII, Ha KoTopoll OyzeT Haxonuthess BHK, u
CyMMapHBIM OTGOPOM HE(TH A3 3aJI€KI.

ITocTpoenne KpuBO# HACANBHOrO BBHITECHEHHS MPOH3BONHTCA ciieayionmmM obpa3zoM. ITnaHuMeT-
POM Ha CTPYKTYPHOIi KapTe IO KpOBJIE IIacTa 3aMepsieTcs INOIaib, OXBaYCHHAs TON WM HHOH H30-
THICO B pefenax BHEIIHErO KOHTYpa He(pTEeHOCHOCTH. 3aMepeHHbIe IO YMHOXAIOTCS Ha Be-
JMYMHY HHTEpBaa, Yepe3 KOTOPbIi IPOBENICHbI H30TUIICH] HAa CTPYKTYPHOM KapTe. Ecnu HeTaHas 3a-
JeXKb IUIACTOBAasi, TO AHAJIOTHYHO 3aMeEPbl M PacyeThl NPOBOMSATCI M IO CTPYKTYpPHOHl Kapte,
NOCTPOEHHO# 1O MOJOIIBE IUIacTa. 3areM W3 06'bEMOB, ONpPENENCHHBIX IO CTPYKTYPHOH KapTe MO
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KpOBIIE IITaCTa BRIYATAIOTCS COOTBETCTBYIOIMME OGBEMBI, ONPENENEHHEIE IO CTPYKTYPHOM KapTe 1o
TIOfOMIBE MTacTa. B pesynbTare HeTIHAs 3a/1€Xb 0Ka3bIBAETCS PACCCUEHHON CepUel YCIOBHbIX IO~
ckocTeil, IPOBEAECHHBIX MapajlIebHO HavalbHOMY BOFOHE(TIHOMY KOHTAKTY, M 3aTEM HaXONMTCA
00beM KaXJoro y4acTKa INIacTa, 3aKJII0YEHHbIA MeXIy CeKymUMH ItockocTsaMu. CaMast HIXKHAA ce-
Kyljas INIOCKOCTh COBIIaffaeT ¢ HagaubHBIM nojoxenueM BHK, a camast BepXHsst IPOXOAUT Yepes Ha-
MBBICIIYIO TOYKY KpoBnu Inacra. CyMmma Bcex 00BbeMOB paBHa obuieMy o6beMy HeGTAHON 3alexH,
BKJIF04asi 00BeMbI KaK 9(h(heKTUBHOI YacTH, TaK H HEMPOHHIAEMON YacTH IIaCTOB, KOpOYe roBops,
o6peMy TOpofbl. 3aKaBast U3BIeKaeMble 3anachkl HedTH 1o HedhTAHOI 3aeku No o61meMy 06 beMy 3a-
JIEXH, MOKHO HaliTH KOJIMYIECTBO M3B/IeKaeMOi HedTH, Ipuxoasielics Ha 1 M3 mopons!

_ NB
Ki=g o (6.3)

rae N - reorntormyeckue sanacbl HeTH, T; V5, — OOLIHIT 06eM 3anexu, M>; B — ko3 uuueHT HedTe-
otpaunm; K; ~ KomrdaecTBO H3BlIeKaeMBIX 3aIacoB HedTH, IPUXONAMKXcs Ha 1 M° opofbl, T/M>.

YMHOXAag KaxX/blii B3 06EMOB Ha KOJHYECTBO HehTH, NpHXOAdIIeiics Ha 1 M? mopopk!, moIy4aM
KOJIMYECTBO He(TH, 3aKII0UEHHOE Ha Pa3IMYHbIX aOCOIOTHRIX oTMeTKax B 3anmexu. [Tocne aTnx pac-
YETOB JOXKHA GbITh HOCTPOEHA 3aBHCUMOCTb MeXKIy a6comoTHoi otMeTKoit BHK n cymMMapHBIM OT-
6opoM HedTH 13 3aneXu. By 9T0# 3aBHCHMOCTH CYLLIECTBEHHO 3aBUCUT OT BEJIUYUHBI KOHEYHOH Hed-
TEOTHAYH, JOCTHIAaeMOR B IPOMBITOI 30HE IJIacTa: YeM BhIlLIe JOCTHraeMasi HepreoTnada, TeM Gonee
BBICOKO# CyMMapHOH foGbiue HepTH COOTBETCTBYET OfHA M Ta K€ OTMETKA TEKYLIErO MONOXKEHHS
BHK. Ha ocu opauHaT OTKJIagbIBAETCA HE TOJIBKO HAaKOILIEHHast oObIYa, HO M COOTBETCTBYIOMLIEE Bpe-
Ms1 pa3paboTKU 3aTIEXKH.

3aTeM Ha marpaMMy HaHOCSATCS Bce MMeroluecsd AaHHble o nogreMe BHK B nponecce paspabot-
Ku, TIO/Ty4€HHbIE KaK 10 reoH3nIEeCKHM, TaK U M0 KOCBEHHBIM NaHHBIM.

Tak xaK gacTo HabmrogaeTcs GONbLION Pa3dpoc TOYeK U3-3a HepaBHOMepHOcTH nogbeMa BHK n
HENOCPEACTBEHHOE ONpefie/IeHNe KPUBO perpeccu 3aTpyIHUTENLHO, HelecooO0pa3Ho pa3OouTh Bee
AaHHBIE TI0 BPEMEHN NMOJYYEeHUS Ha psAf IPYNIN M ONPEAEHUTh PPYINOBbIE CPEAHME, H YK€ 10 Ipyn-
IIOBLIM CPEHHM IIPOBOAMTH COOTBETCTBYIOMYIO KPHBYIO. 3aTeM, BapbHpYS KO3 dunmenTOoM Hed-
TeoTRa4H B popmyie (6.3), Heo6XOqEMO NOIYIHTh TAKyIO KPHBYIO HacadbHOro nogbeMa BHK, xo-
Topas Haubojee ONU3KO MOJXONUT K KPHBOM, NONYyYEHHOH NO (paKTHYECKHAM AAHHBIM O MO bEME
BHK; 3Hayenne HepTeOTIaY IPH 3TOM H 6yJIeT COOTBETCTBOBATD (PAaKTHYECKH NOJIyYEHHOM Ha 3a-
JIeXH.

Yxa3aHHas guarpaMma yaoGHa TaKXe Il CPaBHEHHMS JAHHBIX, TIOJIyYSHHBIX Pa3sIAIHbIME METORA-
MH, U 715l IPUBERCHNS JaHHBIX O TeKymmeM nonoxeHnd BHK B kakoii-mn6o BbIGpaHHO# laTe. ITO fie-
J1aeTcsl MyTeM cMellleHns (pakTHYeCKH NoNydeHHbIX 0TMeTOK BHK napannenbHO KpHBO# HI€aIbHOIO
nopgbeMa BHK k BbIOpaHHOM fiaTe.

ITocne 06paboTKu MONYYEHHBIX HaHHBIX CTPOATCH KapTa OCTaTOYHOU He(pTeHaChIIEHHOH TOJIIH-
HbI Ha BLIGPAHHYIO ATy ¥ NPOM3BOAUTCS MOACYET OCTATOYHBIX M'€OJIOTMYECKHX 3anacoB HedTH.

Hapsany ¢ nocrpoenueMm 3aBucumoctu orMeTkd BHK oT HakomnenHo#l RoObrau He(pTH, MOXHO
CTPOMTE I'pahUYECKyIO 3aBUCUMOCTD uHaMuKK oTMeTOK BHK 1 ntuHamMuky HepTeoTHaus BO BpeMEHH
pa3pabotku. Ha ocu opauHaT HaHOCSTCA cpefHeapruMeTrnIecKue 3a Fof BeanyuHsl otMeTok BHK,
OIlpefieJIeHHbIE BCEMU METONAMH, Ha OCH abCIUCC OTKIIAABIBAIOTCS I'OAbl. 3HECh XKe 3a 3TO XKe BpeMs
IpUBONUTCS AMHaMuKa HedTeoTnaun. Conocrapnerne nuaamMukd BHK u HedreoTnaym no 3anexw, a
TakXKe C APYTMMH 3ajleXXaMH II03BONSET BBIABUTH ocoGeHHOoCTH mpoasmxkenust BHK u oneHuTh CKO-
POCTB IIOA'bEMA €T0 Ha pa3uyHble OTpe3ku BpeMeHn. Ecnu nunamuka BHK 6nu3ka k gunamuke Heg-
TEOTHaYH, MOXKHO CYUTaTh, 9T0 nogbeM BHK npoucxonur 6onee unu Meree paBHoMmepHo. Ecnu ke
TeMisl mofgbeMa BHK cyiecTBEHHO OTINYarOTCSA OT TEMIIOB pocTa HepTeoTHauy (HIKe TEMITOB POC-
Ta HehTeOTHaUM), MOXKHO F'OBOPUTH O HepaBHOMepHOM nopbeMe BHK, onepexatoineii BoipaboTke 3a-
nacoB Hed)TH U3 MOJONIBEHHOMH YacTH MIPOAYKTHBHOTO pa3pesa.

JIpyroii KocBeHHBIt MEeTOJ (6) OCHOBAaH Ha HCIIOJIb30BaHUM KapThl pacIpeNeNeHUs] CKOPOCTH IIOAb-
ema BHK no mromagu. OTa KapTa npefcTaBiseT coO0l COBMENIEHHE IBYX BCIIOMOTATENbHBIX KapT:
KapThl H30XPOH OOBOAHEHUS (JIMHUH PABHOIO BPEMEHH NOSIBIICHYS BOJbl B CKBaXKUHAX) M KapThI OTMe-
Tok BHK. Touku nepecedenns nzoxpos ¢ muHmsiMeE otMeTok BHK Ha Ty Xe gaTy nmpuHEMarOTCs 3a
touku noeepxHocT BHK Ha 5Ty gaTy. ITonp3ysck oTEMHE BCOOMOraTeIbHBIMU KapTaMy, MOXKHO CO-
cTaBUTE KapThl oBepxHocTH BHK Ha pasnwuHbie aThl HCCIENOBAHUS.
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J7s1 onpeneneHNs MOJIOXEHUs KOHTYPOB HE()TEHOCHOCTH Ha 71aTy aHanm3a pa3paGOTKH CTPOST
MHOFOYHCIICHHbIE [IPOJOJIbHbIE U NONIEPEYHbIE Me0IOrHIecKre Npodhuin, Ha KOTOPIX MPOBOIT JIH-
HUM BOJOHE(TIHBIX KOHTAKTOB, CHATBIE ¢ KapThl noBepxHocTd BHK Ha Ty xXe gaTty. 3ateM TOYKH Iie-
peceuenns nuaun BHK ¢ kpopneit 1 nofoIBoii nminacTa NEpEeHOCAT Ha CTPYKTYpHBIE KapThI 110 KPOBJIE
U MONIOIIIBE U COCAUHSAIOT TOYKH JIMHISIMHA BHEIIIHETO U BHYTPEHHET'O KOHTYPOB.

Mwmes xapry nosepxdoct BHK Ha naTy ananusa nim kpusyio uaeansHoro nogseMa BHK u kapry
HAYaJIbHOH He()TEHACBIIEHHOH TOIIIAHB! HPOJYKTHBHOIO 00'bEKTa, HETPYNHO ONPENEIUTE OCTaTOU-
Hy0 He(TeHACHIIIEHHYIO TONIIMHY IO CKBaXXMHAaM H IIOCTPOHUTE Ha AaTy aHaiu3a KapTy OCTaTOYHbBIX
He(TEHACBIIEHHBIX TOMIIKH. TakKe, HCIIONB3ys T€ K& MaTepPUalbl, MOXHO ONPEHEIUTEH TOJIMHBI
BLIpa6OTaHHOI7I YJacTH Imjiacta U NOCTPOUTH aHAJOTHYHYIO KapTy, KOTOPYIO 3aTEM UCIIOJL30BATH I
ompeyeieHAs] 00BEMOB IPOMBITHIX YacTell MPOAyKTHBHOTO o0beKTa. HanGonpluuii nHTEpec mpep-
CTaBJISeT KapTa OCTATOYHBIX He(PTEHACBINIEHHBIX TOJIIHH, IO KOTOPOH MyTeM €€ WHTETPHPOBAHHS
MOKHO OIIpefIeIUTh OCTATOYHbIE 3aTachl HE(hTH.

6.1.4. MeToq npociieXXABaHKUS OGBOIHEHHBIX HHTEPBAIOB

MCTOJI 3aKJII0Ya€TCAd B OIPEACICHIN NNOTTOIAIOIINX B PAHEC NMOTIIOUIABIINX NPOCIIOCB B HArHETA-
TEJIBHBIX CKBaXXUHAX MO MPOIISIM IPHEMUACTOCTH B NMPOCIIEKABAHAY HX OT CKBAXKAHBI K CKBAaKUHE.
ITpu 3ToM ocoGoe BHIMaHKue 0GpalacTCd Ha HATMYUE HHTEPBAIOB 3aMEIIEHNs KOJIEKTOPOB 1 HHTEP-
BaJIOB C YXYALIEHHBIMHA KOJUIEKTOPCKUMH CBOMCTBAaMH, KOTOPbIE OKa3bIBAIOT 3KPaHHAPYIOIIEE BINTHAE
Ha IPOJBIXKCHAE XUAKOCTH. B Kax[oil CKBaxKMHE yCTaHABIMBAIOTCA JBE IPYNIIbI IPOCIIOEB:

1) koTOpBIE MOTYT ObITH OOBOHEHDI 32 CYET NPOJBHKEHHA 10 HANJIACTOBAaHHUIO NTOPOT OT OJIIKail-
XX HaTHETAaTEIbHbIX CKBAXKNH;

2) 06BORHEHHE KOTOPBIX BO3MOXKHO B PE3YNIbTaTe EPETOKOB MEXNY OTNENbHBIMHI MPOCTIOIMH MK
TIOIXOAa BOMBI OT YAAJEHHBIX HATHETATENbHBIX CKBAXKHH.

ITocne ycraHOBIIEHUS BEPOATHOTO NMOPSAAKA OOBOMHEHHS OTACNBHEIX IPOCIIOEB B KaXKAOH CKBasKUHE
HCIOTB3YIOTC AMEOIueECs 3KCIIyaTalHOHHbIE faHHbIE (TeKyInue AeOUTHl HeTH H OPOLUEHT BO-
Bbl, X U3MEHEHHE BO BPEMEHH), Pe3yJbTaThbl OMHTEPBAILHOIO ONpOOOBaHKsSA, NPOdHIN HPUTOKA
XHKOCTH, 110 KOTOPBIM JieJIacTcs NPEeBapUTEIbHOE 3aK/I0YeHie 06 00BOgHEeHHH TipocioeB. lanee
IO OTHOIIEHHAM TEKyIero Ae6nTa HeTH K HaUualbHOMY ¥ TeKyIlel HeTeHaChIIIEHHOR TOMIIUHBI K
HayaJbHO IPOBEPSIETCS COOTBETCTBHE BhIicIEHHOM HE(hTEHACBILIECHHOH TOJIHMHBI TEKYIIEMY ACOATY
Hedra. IIpn 3TOM KavecTBEHHO yIHTHIBAIOTCS KOJUIEKTOPCKHE CBOMCTBA 3aBOJHEHHON W OCTABINEHCS
He(pTEeHOCHOH YacTH IUTacTa U oGpallaeTcs BHEMaHNE Ha BEIHYHHY OTOOPa KHIKOCTH U3 CKBAXKHMHDI.
ITpu HU3KHUX OTOOPAX KUAKOCTH, HE COOTBETCTBYIOLIMX NIOTEHIHANIBHBIM BO3MOXKHOCTSM IJIACTa, 9KC-
ITyaTalMOHHbIE JaHHbIE HE MOKA3aTENbHEI, TAK KaK CKBaXKMHAa MOXET 1aBaTh BbICOKOOOBOJHEHHYIO
IIPOAYKIMIO, XOTSI 3HAYHUTENIbHAS YacTh IJIACTa OCTAeTCd HE(TEHOCHOH.

CrenanHOe 110 CKBaXXHHE 3aKNI0UEHNE IPOBEPAETCA TIPU AajbHEHINEM IPOCIEKUBAHUH 1TO TaHHBIM
CIIEYIOMUX CKBaXKUH, OCOOEHHO €CIM MO HUM MMEIOTCA HEMOCPENCTBEHHbIC NaHHBbIE O 3aBONHEBHH
TLIaCTOB.

Ha yuacrkax, rie npoucxogut nogbeM BHK, He06X0AMMO yIATHIBATh M BEPTHKAIBHOE NEpEMEILe-
HYe BOJBI, A1 4er0 MOXKHO HCIOJIb30BaTh IpadlK 3aBUCHMOCTH MeEXY OOBOMHEHHOCTHIO CKBaKHUHBI
n paccrosHueM BHK ot HiskHux oTBepcTHit nepdopanmu.

Taxum 06pa3oM, METOJ| IO3BOJIIET ONPEAEIATL 3aBOFHEHHYIO TOJINUHY IPOAYKTHBHOTO OO BEKTa
B KaX[Oif CKBaXXMHE, H, CIIEAOBAaTENIbHO, KAPTUHY 3aBONHCHUS 3aJI€KH B LIENIOM, B 06JerdacT B fajb-
HefiIIIeM NMOCTPOEHUE KapT BIMSAHHS 3aKAYKH.

YcTaHOBICHHBIE IEPEYNCIEHHBIME Bbile criocobaMu Tekynmme monoxenus BHK mo ckBaxunaaM
II03BOJIAIOT OIPENEIHTh OCTATOYHYO HE(DTEHACHILEHHYIO TOMIMHY Ha AaTy aHanm3a pa3paboTKu u
[IOCTPOUTH KapTy OCTaTOYHBIX He(PTEHACHIIIEHHBIX TOMMIKH. OCTaTOYHbIE TCONTOTHIECKHUE 3aMachl Hed-
T ONPEAEIIIIOTCS IIyTEM NNTAHEMETPHPOBAHHS 3TOM KapThl, a CAHCTEMAaTHYECKH IPOBOIMbIE HCCTIENO-
BaHMsA TaKOro pofia AAOT IIPEACTaBIeHNE O BRIpaGOTKE 3aIIacoB BO BPEMEHH.

KapTs! BIusHES 3aKa4kd (pHCYHOK I'6), OCTpOEHHbIE 110 OTHEIBHBIM ILIACTaM, JAOT MpeficTaBlIe-
HHe O CTPYKType OCTaTOYHBIX 3aIlacoB, O] KOTOPOH NOHMMAETCA HX PaclpeneeHAe 110 IPONYKTHB-
HBIM MIACTaM U y4acTKaM 3aJ1€XKH, UMEIOLIMM Pa3/IdyHbIe I€0JOTHIECKUE XapaKTEPUCTHKY U CTCIIEHH
H3y4EeHHOCTH 1 YCIOBHS HX Pa3pabOTKH.
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6.1.5. MeTop onpeaeneHAs 0CTaTOYHBIX 3aNaCOB He(PTH B 30HE [PEHAPOBAHHS CKBAXKHH C IOMOIILIO
XaPAKTePHCTHK BhHITECHEHHS

MeTog OCHOBaH Ha UCIIONIL30BAHNH XapaKTEPUCTHUK BbITECHEHHS, IIOCTPOEHHBIX IS AOGLIBAIOLIUX
ckBaxuH. ITo Kaxyoi cKBaxkKuHe, HAXORALIEHACs B 9KCIUIyaTalldy, a TaKXKe I10 CKBaXKMHAM, 9KCIllyaTa-
1S KOTOPBIX ApeKpanieHa B TeUeHNe HOCAEAHIX 5 JIET, UCIONb3Ys haKTHIECKHe NaHHbIE O Ao0bIYe
HepTH, BOABI ¥ JKHUAKOCTH CTPOATCS XapaKTEPUCTHKY BBITECHEHHS pasnuyHoro tuna (mo Kam6aposy,
Hazaposy-Cunauey, CazoHoBy # T.A.). Heo6xogumo UCIIONIL30BATE He MEHEE 4 THIIOB XapaKTepPUCTHK
BBITECHEHHS. 3aTeM, MCIONbL3Ys NONYYCHHbIE XapaKTEePHCTHKY BITECHEHH S, BLINONHAETCH PacieT J0-
ObIuH He()TH U BOJIbI IPH IPOJOIIKEHNUH SKCINTyaTaluy CKBaXKHH. PacyeT npopomkaeTcs R0 HEKOTOPO-
TO IIpefiena SKCIUTyaTaiy CKBaXKWHBI — 3TO JTH00 JOCTIDKEHAE CKBAaXXMHO HEKOTOPOY IPEREIbHOM 06-
BOTHEHHOCTH, JTHOO JOCTIKEHME CKBAKHHON HEKOTOPOTO MUHAMANBLHOTO febuTa no Hedru. Ilpu go-
CTHKEHUM CKBAXWHOM 3TUX NpeleNloB PacueT NpeKpalllaeTcs, a HaKONIeHHas [o0b14a HepTH K 3TOMY
MOMEHTY, HauHHasi C IaThl, Ha KOTOPYIO BLINOMHSIETCA aHAIN3 pa3paboTku HeTIHOH 3anexu, Open-
CTaBIsIeT CO0OM OCTaTOYHBIE 3aTIAChl He()TH B 30HE JPECHUPOBAHUS CKBaXUHBI. TaK Kak pacyer ocyle-
CTBJISIETCS MO HECKOJIBKUM THUIIAM XapaKTCPUCTHUK BBITECHECHUA, TO JJI51 HCHOJIb30BaHNs NPUHAMAJIOCH
cpefHee 3HaYCHKE IO BCEM HCIIONB30BAaHHBIM XapaKTEPUCTHKaM BhITecHeHHs. Ecnn o ofHOM U3 Xa-
PaKTEPHUCTHK BHITECHEHHUS pacCYNTaHHbIE OCTATOYHBIE 3aI1ACHI PE3KO OTIMYalOTCs OT 3a11acoB II0 Aipy-
THM XapakTepUCTHKaM, TO 9TH JaHHbIE ACKIIOYAIOTCS U3 pacuera cpeqHux 3Havenui. I1o TeM ckBaxkn-
HaM, KOTOphIe Ha MOMEHT aHanw3a pa3paboTKU ykKe JOCTUTIH NpefenabHoil OOBOJIHEHHOCTH MM IIpe-
HENbHOro nebuTa, (PUKCHPYIOTCS HyleBbIE OCTAaTOYHBbIC 3amacbl HeTH. AHAIOIUYHO, HYJEBBLIE
OCTaTOYHBIE 3amachl He(PTH (PUKCHPYIOTCS O HATHETATENBHBIM CKBAXKMHAM II1acTa.

ITo 5THM JaHHBIM CTPOATCHA KapPThl OCTATOUHBIX 3aIIacOB HE(TH IO IJIACTY. DTU KapThI CIERYET Uc-
TIOJIB30BATh IIPY IOCTPOCHUN KapT OCTAaTOYHBIX He(PTEHACHIIICHHBIX TOJIIMH.

6.2. OnpedeneHue cmenenu 8030eliCMBUA U 0XBAMA NAACIMOS8 HAZHEMAHUEM

O cocrosiHuK BbIpabOTKYU 3aacoB HE(TH MOXKHO CY[UTh IO AMHAMHKE TeMIa 0T60pa, TEKYIIEro
Ko3(huienTa He(hTEOTHAYN ¥ OXBATy BO3[IEHICTBIEM Ha 3ajieXXb HarHeTaHus Bofs!. [Tox TeMmiom oT60-
pa MOHMMAEeTCs OTHOUIEHUE FOOBOM NOOBIYM HE(ITH K HaYAJIbHBIM M3BIEKAEMBIM WM I'€OIOTHYECKHM
3anacaM He(TH, BbIPaXKECHHOE B IPOLECHTAX.

Texymmit KoacpuureET HeTEOTHaUH ONPENeNIeTCs] OTHOMERNEM HAKOIJIEHHOTO KOIMYECTBa
Ro0bITOl He(hTH K TeOJIOTHYECKHM 3allacaM Ha OIpeNeICeHHYIO AaTy.

TeMn oTr6opa He(TH U Tekyllas HeTeoTHaYa aHaNM3UPYIOTCI B JMHAMHKE IO FOfiaM pa3paboTKi
¥ Ha faTy aHANN3a. JTH NOKa3aTeIu ONPEEIsTIOTCA IS 3a5IeKU B LIEJIOM M [51s OT/CNIbHBIX Itonmane,
6J10KOB, yJaCTKOB H IIaCTOB pa3pabOTKH B 3aBHCHMOCTH OT HX HaYaJIbHbIX FeOIOTHYeCKHX 3amacosB. [JaH-
Hble mpuBoasaTcs B Tabnunax 12, 113, 114 u 115, B TeKcTe yKa3bIBaIOTCS YYACTKH U ILUIACTHI HH-
TEHCHBHOM ¥ OTCTalOMIEH pa3pabOTKH ¢ NOsSCHEHNEM IPHYHH aHOMAJILHOCTHU BHIPAOOTKH 3aacoB Hed-
TH M3 HHAX.

Bripa6GoTka 3anacoB He(pTH XapakTepH3yeTcs TakKe TEMIIOM OTOOpa U TeKymel HedTeoTnayed oT
HaYaJIbHBIX H3BJIeKaeMbIx 3anmacoB Hedu. ['eonormgeckue 3amachbl He(pTH UCHONBL3YIOTCA Yallle BCErO
NpH CTpeMJICHHH HCKJIIOYMTh OLIHOKH B opefeneHny KoagduiuueHTa KoHe YHOi HedTeoTaun o, clie-
JOBaTEIbHO, H3BJIECKAaEeMbIX 3allacOB HE(PTH, a TaKXe NPH COMOCTaBUTEIHLHOM aHAIHW3E pa3paboTKH
OPYTrEMHA MECTOPOXKACHHAMHU.

O crenenn BO3ENCTBHSA Ha 3aJI€XKb MOXKHO CYAUTH 110 H3MEHEHUIO IEOUTOB ¥ YCIOBHSIM KCILTyaTa-
[[1M CKBAaXKHMH Ha JaHHOM y4acTke. B paboTe ckBaxuH co CTaOMIBHBIM WIIH PAaCTYIIHM JIJIaCTOBBIM AaB-
JIeHHEM BO3JEHCTBHE Ha 3ajleXb JocTaTouHO 3(p¢pekTHBHO. Ha ydacTkax, rje miacToBoe JaBlEHHE
CHEZKAETCS, BO3[CHCTBHE Ha INIacT HER(h(hEKTHBHO WU BOOOIIE OTCYTCTBYET.

JI11 KaueCTBEHHOH ONEHKH BO3ACHCTBYS Ha 3aJIEXb B IIEPHOJ] OCBOCHUS CHCTEMBI HarHETaHUs Ha OT-
TETbHBIX 9KCIUTYaTalHOHHBIX 00 HEKTaX MOTYT OBITH IOCTPOCHBI KapPThI BIUSHHUA 3aKa4Ky (PUCYHOK I'6).
INocTpoenne Takux KapT, a TaK:Ke KOJIMYECTBO 30H BIUSHHSA 3aKaUYKH HA HHX ¥ HX BbIOOD IHKTYIOTCS
3afjadaMy pa3spabOTKH 3aJIEXKH.

ITo cBoeit u3nuecKoi CYIIHOCTA KapThI BIMSHAA 3aKa4Ku 6JIM3KH K KapTaM m306ap. B To ke Bpe-
M1 IOKa3aTeb 0XBaTa IUIACTOB BIMSHACM 3aKaUKH XapaKTepHA3YET YCIIOBHA BLIPAOOTKH 3alacoB Hed-
TH Ha KOHKPETHOM Y4acCTKE H B OIPEIEIICHHBIN IPOMEXYTOK BPEMEHH MOKET MEHSATLCS B 3aBHCHMOC-
TH OT OCYIIECTBACHHS MEPONPUSTHNA.

KapTb! BnmsaHMs 3aKa4K¥ CTPOATCs Ha Ha3e KapT paclnpocTpaHeHHs KOUIeKTopoB. B nepyro oue-
pefb Ha KapTy HAHOCSTCA JaHHBIE O TEKyIIeH 3aKayke BOJbI B KaKAYIO HarHETATEIbHYIO CKBasKUHY.
3akaika HAaHOCHTCS B BHAE KPYroBOii fHarpaMMbl 1 IO CYIIECTBY 3Ta YacTh paboThI NyOnHpyeT NoCT-
POEHHE KapT TEKYUIEro COCTOSHMS pPa3paboTKH.
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ITocne atoro YCTaHABIUBAIOTCS 30HbBI (CKBa)KKHBI), HAMCIOINNE THIPONHHAMWYICCKYIO CBSA3b C HarHe-
TaTeJbHBIMH CKBaxkMHaMHU. ITo cTeneHn cBSI3M ¢ HArHETATENHHBIMHA CKBaXWHaMM, MOI'YT ObITH BBIfETIE-
HBI TPH HIIH Gonee rpynii KOJUIEKTOPOB:

2pynna [ — KOJIEKTOPBI, BHIXOSIINE Ha IMHUY HATHETAHMS, T.€. AMEIOIIHE TPSIMYIO THIPOIHHAMHE-
YECKYIO CBsI3b 30HBI 3KCINIyaTalli C HATHETATENIBHBIMA cCKBaxkuHaMu. ITpu 3akauke XOpoIIo nepepa-
eTcs BO3[iefiCTBHE, M €r0 YBeINYCeHHE MOXET GBITH JOCTUTHYTO YBeJIMYeHnEM 00’ beMa 3aKa9uBaeMOil
BOJIbI HA TeX Xe JIMHUSAX HarHCeTaHMS;

2pynna Il — KOIIEKTOPBI, BCKPBITBIE TOINBKO AOOBIBAIOIIMME CKBAXKAHAMH M HE HMEIONIFE NPSIMON
THAPOAXHAMIYECKON CBSI3Y C JIMHUSMH HarHETaHWA. B 9TOM clydae Helb3s OCYIIeCTBATH BO3/IeHCTBHE
Ha IUIACT 4Yepe3 MMEIOIIUeCs IMHIK paspe3aHus H Tpebyercs 60 OypeHrne HOBbIX HarHETATEIbHBIX
CKBaXXWH, TUOO0 EPEBOY IO 3aKaYKy MPOOYPEHHBIX B 3TOM 30HE JOOBIBAIONAX CKBAXWH,

2pynna Il — KONNEKTOPHI, BCKPHITBIE TOJNIHKO HATHETATEILHBIMA CKBaKUHAMY H HE MMEIOLIUE CBSA3H
¢ 30HOH oT60pa. [ BhIpaGOTKH UX 3amacoB TpedyeTcs 6ypeHne JoObIBAIONIMX CKBAaXKWH, TaK KaK Ta-
K¥e 30HBI 110 CYIIECTBY IPEHCTaBISIIOT TYTHKH.

s 6onee 060CHOBAHHOTO BBIIEJICHUS 30H ILTACTA C Pa3HOH CTENEHBIO BIIMSHMA 3aKaYyKd Ha KapTy
pacIpoCTPaHEHHs KOJIIEKTOPOB HAHOCATCS JAHHBIC O IUTACTOBOM HUIM 3a00HHOM JaBJICHHH, feOHTAX
CKBaXWH, CIIOco0e SKCINTyaTalll i APYTHEe BCIOMOTaTelbHbIE MATEPHANbI, IIPHYEM BaXXHBI He abco-
JIIOTHbIC 3HAYEHNS, a, TIaBHBIM 00Pa3oM, B KaKyIO CTOPOHY (YBEIMUYSHAE WM YMEHBIICHHAE ) IPOH30IILIHA
nx n3MeHeHus. ToMpKO KOMIUIEKC BCeX MaTE€PHAJIOB HO3BOJISET BBIIEHATE C JOCTATOYHBIM OCHOBaHHEM
pa3MYHbIC 30HBI BIMSHUA 3aKadkd. ['paHMIfel MeXy 30HaMH HPOBOJSATCS C YIETOM T€OJIOrHIECKOrO
CTPOEHIS 3aJI€XKU U, B JACTHOCTH, PACIPOCTPaHEHHs KOJJIEKTOPOB Pa3lMIHOM IPOIyKTUBHOCTH. 3Ha-
YHUTENBHO CIOXKHEE ONPENEIHTh OXBAT BO3[EHCTBHEM 3aKayKd MPONYKTHBHBIX [OPU30HTOB, pacdiie-
HEHHBIX Ha OTJEJIbHbIE H30IMPOBaHHbIE IPOCIION, H OO BEKTOB pa3pabOTKH, B KOTOPbIe OO0 HEAMHEHO
HECKOIIBKO IutacToB. Kak NMpaBmito, IpH MHOTOIIACTOBBIX M PAaCWJIEHEHHBIX OOBEKTaX B CHIY pa3id-
4Hsi KOJUIEKTOPCKUX CBOMCTB Pa3HbIX IIPOCIOEB U IO APYTHM NMPHYAHAM TONBKO YacTh POAYKTHBHOM
TOJILMHBI OKa3bIBAETCsI MONBEPKEHA BO3AEHCTBHIO 3aKa4KH, IPAYEM CTENEHb 3TOFO BO3JEHCTBHS 1O
KaXXJOMy U3 OPOCJIOEB MOXKET CUIIBHO OTIMYATHCS OT IPYTHX.

B takux YCIOBUSAX IIO SHMCPCHHOMY B CKBaXHHC rmacrosomy JaBJICHUIO WK IO €€ JIC6HTy (npueMyl-
CTOCTH) B OOJIBILMHCTBE CIyYaeB HEIBL3S CYNUTH O paboTe OTHENBHBIX IUIaCTOB M IPOCJIOEB, TaK KaK
31ech OOBIYHO (PHKCHPYETCS AaBIEHIE IUIACTa WIM POCIOsA, B KOTOPOM OHO HanGoliee BbICOKOE, a Jie-
OWT cnaraeTtcs U3 NeOHTOB HECKOJMBKUX paGOTAIOMX IUIACTOB. B MOKOGHBIX CIIyYasx NPOAYKTHBHBIH
ropu3oHT (00BEKT pa3palbOTKH) CIeyeT pacCMaTpHBAaTh B TPEXMEPHOM H3MEPEHUH, YAENSS BEPTH-
KaJIbHOH COCTaBIIsIIOIEeH (II0 pa3pe3y) He MEHbIIIe BHAMAHWS, Y€M FOPH30HTAJILHBIM (IO ILIOLAfH).

Jl71s 3TOM nelu cIegyeT UCII0Nb30BaTh MaTepUabl HCCIENOBAaHMI, IPOBOAMMBIX METOROM PaiHOaK-
THBHBIX H30TOIOB, ITyOMHHBIMH feCHTOMEpaMH ¥ pacxogoMepaMi. IIpa aToM crefilyeT HMETh B BUAY,
YTO METOJ PaiHOAKTUBHBIX H30TOIOB IO3BOJISIECT INIaBHBIM 00pa30M IPOCIEANTE ABHXKEHHE 3aKaunBa-
€MOIi BOJIbI II0 IIPOCIIOSIM, HO HE AAET UX IPHEMHUCTOCTH, a IEONTOMETPHS H PAaCXOAOMETPHS IPEAOCTaB-
TSIIOT 6oJiee UMM MEHee HOCTOBEPHYIO HH(OPMANKIO IIPH HAJIEXKHOM pa300MICHAN IPOHMIIAEMBIX IJIa-
CTOB H IIPOCJIOEB APYT OT Apyra 3a KonoHHOH. Tak Kak gaHHbIE JEOHTOMETPHA H PACXONOMETPUH B OC-
HOBHOM [alOT paclpelelieHde oOIero fnebHTa WIH NPHEMHCTOCTH MEXAY Nep(OpHpOBaHHBIMH
IJIacTaMH WK NPOCIOSIMH, ISl ONpefieNIeHNs OXBaTa IIACTOB BO3[CHCTBHEM HarHETAaHMs 9TH JaHHbIE
HYXHO HCIIOJIB30BaTh B KOMIUIEKCE ¢ APYTUMH METONAMH — PafHOMETpHEl, TepMoMeTpHei, HOTOKO-
nopuMeTpueit Hedrel u ip. PexomerayeTcs npu paboTe ¢ MaTepyanaMi 3aMepOB AicOHTOMEpaMH-pac-
XOJIOMEepaMH TI0NIb30BAThCS He MPO(HIIMU TPUEMHACTOCTH B IPATOKA, 2 KAPTOrPaMMaMH.

B cBs13u ¢ 60BIIMM pa3sHOOOPa3HeEM reoNoro-(pa3HIecKux ycIoBril H NpAMEHIEMBIX CHCTEM pa3pa-
GOTKH He MOXKeT OBITh YHUBEPCATILHBIX METOARYECKHX PEKOMEHAAIMIA I0 OOOOIICHHAIO U aHAJIu3Y Ieo-
JIOTO-TIPOMBICIIOBOH HH(OPMAIIVH [I7I OLCHKH OXBaTa 3aJIEXH BO3[ICACTBHEM. B KaX/IOM KOHKPETHOM
cllygae MOXeT OTpe6oBaThCs CBOH MeTORMYecKHil Hopxol. Hirke n3nararoTcsa HEKOTOPLIE METOAYE-
CKMe TpreMbl OOINEero IUTaHa Al BHIIOTHEHHS 3TOX paGoTHI.

B 3aBHCUMOCTH OT CTEIIEHH Pa30GLIEHHOCTH WIACTOB ¥ OPOCIOEB, a TAKXKe AMeromeiics HHdopMa-
un 06 ux paboTe, IPUHAMAETCS pelIeHAe O KONMYECTBE H IPAHAIAX BBIJICISIEMBIX [T aHaJIM3a ITac-
TOB ¥ B COOTBETCTBHUH C yKa3aHHIMHE pa3fena 4.1 crposiTes (MCHONb3YIOTCS paHee IOCTPOEHHBIE) Kap-
ThI PACIPOCTPaHEHHS KOIIEKTOPOB. 3aTeM 00600IaroTCst BCe HMEIOIEECH JaHHbIe O pabGoTe MIacToB
1 ckBaxuH. [Ipu 5TOM 4acTo GbIBaeT NOJNE3HBIM pa3ieiiTh AMEIOINHUECS JaHHEIE 0 CTeNICHH UX HOCTO-
BEPHOCTH HA HECKONBKO rpymin. K nmepBoi rpymnme cliegyeT OTHECTH CaMyIO OCTOBEPHYIO MH(pOpMa-
WO IT0 CKBAaXXMHAM, B KOTOPHIX IlepcgoprpoBaH TONBKO ofuH miact. Ko Bropoii rpynie oTHecTH ckBa-
XUHBI, B KOTOPHIX I€p(OPHEPOBAHO Ba-TPH M OONBIIEE YACIO MPOCIOEB, HO paboTaeT TONbLKO ONUH
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miacT. HanMeHbIeii ROCTOBEPHOCTHIO OGMIAfaeT TPEThA IPyNIia, Ky[ia OTHOCATCS CKBaXKUHBI, B KOTO-
pBIX pa60TaeT OIHOBPEMECHHO IBa 1 GOJIBITIEE YUCIO MIACTOB. 3JICCI) B Ha4aJi€ Hao ONpeAC/INThL KaKue
u3 nep¢OpHUpPOBaHHBIX ILTACTOB paboTarOT, KaKHe HET, a IIOTOM paclpefelIuTh CyMMapHbIN feOUT
(IpueMHICTOCTE) MEXRY HUMH, HCIIONIB3Ys KaK IIPAMBIE METOJbI (REOUTOMETPHS, PaCXOAOMETPHS), TAK
¥ KOCBCHHBIE (BCECTOPOHHNE HCCIENOBaHUA CKBaXKIH, aHANIOIHs B CBOHCTBAX yYacTKOB, 6anaHc oTéopa
¥ 3aKavKH H T.0. — CM. pasgen 5.2.2).

MeToprKa MOCTPOEHUA KapT BIMSHUS 3aKadKH JJIs IJAaCTOB MHOT'OILIIaCTOBOI'O MECTOPOXACHUS Ta
Ke, 9TO U JJI9 OFHOIIacToBOr0. HeoOXonuMo IMeTh B BUAY, YTO €C/IH Ha KaKOM-THOO y4acTKe OfHO-
[LIaCTOBOM 3aJI€3KU HET BIIMSHUS 3aKaUKW, TO IIPU MEXaHA3UPOBAHHOI1 JOOBIYE €T0 3allachl BCE XKe pa3-
pabaThIBaOTCS Ha PeXKUMeE HCTOILEHNs, a Ha MHOTOIIACTOBOM OOBEKTE OOBIYHO 3aNachkl TaKOTO y4a-
CTKa He pa3pabaTbIBAlOTCH.

IIpakTiyecku, Ipy NOCTPOCHNUH KapT BIMSHEAS 3aKa4YKH B IIPefieax TpexX paHee BbIieeHHbIX My
BBIIEIISIINCH TPH CTEIEHH BO3[ENCTBHA. B nepBoii rpynmne (psiMasi CBA3b 30H 3aKaYKU U 0TOOpa) BbI-
AeISIUCE 30HbI (POHTAHHOM HOOBIYE, MEXaHU3MPOBAHHOM NOOGBIUM U OTCYTCTBUS Bo3felicTBrA. Bo BTO-
poii rpymme (mpsiMast CBA3b MEXAY 30HaMU 3aKa4KH ¥ 0T60pa OTCYTCTBYET) BhIAEIEHbI 30HbI BIUSHUA
uepes CIUSHAE CMEXHBIX ITIACTOB ¥ 30HA OTCYTCTBHS CBS3H C HATHETaHHEM. B Tperbeil rpynmne — 30Ha
BCKPBITHS TOJIbKO HarHETATEJIbHBIME CKBAaXKMHAMM M 30HA OTCYTCTBHS BIHSHHS Ha MaJONpPONYyKTHB-
HbIE KOJUIEKTOPHI. Bee yKa3zaHHbIe 30HBI BHECEHBI B Tabuy [ 14.

Brigenenne pasi@dyHbIX 30H, NOABEPKEHHBIX HEOOUHAKOBOMY BIMSHHIO HATHETAHUS, O3BOJISET
nuddepeHIIPOBATE 3aMach! 3aJIeXH ¥ ONPENENNUTh 3alackl, aKTHBHO YYACTBYIOINHE B pa3paboTke, U
HE OXBaue€HHbIE pa3pabOTKOH NpH CYIIECTBYIOLIEN cHCTEME U NoIeXanue pa3oypuBaHUIO, TO €CTh
OIIpeAesuTh CTPYKTYpPY 3aIlacoB He(pTH Ha JaTy aHANu3a pa3paboTKH.

CoBepUICHCTBOBaHHE CHCTEM Pa3paCOTKH JOKHO MATH MO IIyTH MOBLIMIEHUS OXBaTa BO3JEHCTBH-
€M IIPOJYKTHUBHBIX IIIACTOB, IMKBHAAAIMH 30H U YYaCTKOB IJIACTOB, HAa KOTOPbIE HE pacpOCTpaHsIeTCs
nin cnabo pacpocTpaHsieTcs BiINsSHIe HarHeTaHAs.

6.3. AHaau3 OuHamuxy mexyuux xooppuyuenmos oxeama,
8blmecHeHUR U HeghmeomOayu 8 0G800HEHHOI 30He naacma

OpHo# 13 BaXKHENIINX 3ajlay, BOSHAKAIOUINX IPY aHaIu3e pa3paboTKi He()TIHBIX MECTOPOKICHHUI
B ITO3[HEH CTaj¥H, SIBSIETCS BHIABJICHIE XapaKTepa paclpee/IeHAst OCTABIIMXCS FeOJIOTHYECKNX 3aI1acoB
He()TH B Ipefiesiax HauanbHOro He()TecoepKaniero 06'beMa 3ajIexKu.

3TO HEO6XOUMO, B IEPBYIO OYEPEND, /ISl IPABUIHHOM OLIEHKH OCTATOYHBIX N3BJICKAEMBIX 3alIaCOB
HedTH IpH OGBIYHBIX METOJAX pa3pabOTKH M M3BECTHBIX CIIOCO0AX MHTEHCH(DUKANMA NOObIYH HeTH.

3HaHue XapaKTepa paclpeieIeHNs] OCTATOUHBIX IeOJIOTHIECKAX 3aMacoB He(PTH OCOGEHHO BaXKHO I
3¢ eKTUBHOrO IPUMEHEHHUS TaK Ha3bIBAEMBIX TPETHYHBIX METOROB IIOBBIINEHNS HE(PTEOTNAYM ILJIAC-
TOB ((pU3EKO-XIMUUECKHE, Fa30Bble, TENMIOBbIe, MexaHnudeckue Metonst — ['PIT, I'C).

Omnpepenenne ocTaTOYHBIX 3anacoB HeTu N, ., HAXONSAIIUXCS HA JaTy aHAIN3a B He()TeHAChIIIEH-~
HOM 0GbeMe V.., MOXKHO ONPOU3BOAUTH IO CIASAYIOIIUM (POPMYIIaM.

CymmMa 06'bEMOB 3a71eXKH Vo, B V,,, PaBHA HAYAILHOMY HedTecoepXKalieMy o0beMy 3anexu V:
V=V, + V. (6.4)
BanaHc 3anacoB HedTH (IpuOIMKEHHO) MOXKHO 3alKCcaTh
N =Ny + N +Q, 6.5)

rie N — HaganbHbIe reoJIOrnIecKue 3anackl He(TH B 3aneXu; N, ., — HaualbHbIE I'€0IOTHIECKHE 3aI1achl
HeTH B 00beME V(. ; N,y — OCTATOUHBIE I€ONIOIHIECKHe 3amack] He(pTd B 06 beMe V., ; Q — HakommreH-
Has foObIua HedTH U3 o6BeMa V.

O6BeM V., MOXKHO NIPEACTABUTh COCTOSIINM H3 BYX YacTeil:
Voer = Vocr.np + Vocr.ueup’ (6.6)

T7€ Vop p — 00'BEM IIPEPLIBACTOM JaCTH IIepBOHAYALHO He(pTEHACBIILIEHHOTO 06 beMa IWNACTa; Vo renp —

00'beM HENIPEPHIBHOM YacTH ¢ “HOABIKHON’ (IIONBEPXKEHHOI 3aBONHEHNIO) HE(THIO.
CrnepgoBaTenbHO U N, MOXKHO IPEACTAaBUTE KaK CyMMY

NOCT = NOCT.Hp + NOCT.HSHP' (67)

28



PII 153-39.0-110-01

OGBbeM NPepHIBACTOR 4acTi MIAacTa Ve, 3aBACAT KaK OT TEONOTHYECKOTO CTPOCHHS (HAIHYMs
JIMH3 H HONYJHMH3, TYIHKOBBIX 30H, CIONCTOCTH, Pa3loMOB, BLIK/IMHUBAHUI A Ap.), TaK U OT CUCTEMBI
BO3JCHCTBHS Ha IVIaCT M PACCTOSHNS MEXKAY AOOBIBAIOIMMH M HATHETATEIbHBIMH CKBaXXKIHHAMH. ITOT
06peM A1 pa36ypEHHBIX 3ajiexKell onpenensieTcs 0 30HaIbHBIM KapTaM He(pTeHACHIIEHHbIX TOJIIUH
MM TyTEM BBIYACIEHHS HEBbIpAaOaThIBaeMbIX 06’beMOB 110 NpoduisaM. Ecin HeT Ipyrux QaHHBIX, TO
OOBIYHO IIPHHUMAETCS, YTO OO'BEM NPEPBIBACTOM YaCTH IIJIACTa, a TAKKE [E0IOTHYECKHE 3aachl B 3TOM
o6beMe, He UBMEHSIOTCH B IIponecce pa3paboTKH, T.K. Ha 3TOT OObEM HET BO3/ICHCTBHA B U3 HETO HE
U3BJIEKAETCS HEPTh, T.€. Voernp = Vigaqnp THE Vipay p — HAUATBHELR 06'5EM NPEPHIBACTON YaCTH IIACTA.

Hns Hepa3OypeHHbIX 3anexell Ha HaYaIbHOH CTAJMy NPOEKTHPOBAHUS V., ., ONPENENIETCS IO
aHaJIOTHY C TONOCHBIMH 3a/IeXaMU HJIA B COOTBETCTBHH C PEKOMEHALIESIMH, COAEPXKAIIUMUCS B PYKO-
BOJICTBAX 10 IPOEKTUPOBAHUIO Pa3paGOTKH.

OCHOBHBIM METOIOM ONPETIENIEHNS OCTATOYHBIX 3allacoB HeTH sIBIsieTCS 00 beMHBI MeTox. OfHa-
KO Ha Mo3[1HeH cTafiuK pa3paboTKy YCIOBHS VISt €I'0 IPEMEHEHUS CUIIBHO YCIIOKHSFOTCS ITO CPaBHEHHUIO
C HaYaJbHBIMH YCIOBHAMH M3-3a CIIOXKHOW KOH(UIypauuu TeKyIel rpaHunb Mexny Voo 1 V.., TO
€CTh CTIOKHOCTD 32KIIIOYaeTCs B ONIPEAETICHNY TEKYIIETO MOJoXKeHNsI (PPOHTa 3aBOTHEHHS (TEKYIIETO
BHK) n Tekymux KOBTYpOB HE(pTEHOCHOCTH.

Kaxk u3sBecTHO, IpH BBITECHEHAN He(hTH BOROI Kod(dunueHT HehpTEOTRAYUN PacCMATPHBAETCI Kak
TIPOM3BEEHNe TPeX KOIPPHUIMEHTOB

KH = KBSITKOKB = KBLITK03KOB’ (6' 8 )

rae K, — koaddunuent srirecHerns; K, — koaddumnuent oxsara; K , — Koadduument oxsara 3a-
popHeHHEM; K ; — K03 HUIUEHT 0XBaTa BLITECHEHUEM.

ITox x02¢hHULIEHTOM BBHITECHEHHS TIOHMMAETCS OTHOIIEHNE 06'beMa He(pTH, BEITECHSIEMOTO IIOCTE
MPOOKHUTENBHOM, MEOTOKPaTHOH IIPOMBIBKH 0Gpasiia OpOHb], K Ha4albHOMY HE(PTEHACBIICHHOMY
0G'beMy. DTOT KO3(p(DULMEHT yCTaHABIMBAETCS IO Pe3yIbTaTaM J1a6opaTOPHLIX NCClAeNoBaHMH Ha 06-
pasuax nopojsl ¥ 0o CBoel (pA3MYecKOi CYITHOCTH XapaKTepu3yeT MaKCUMAalbHy0 He(hTeoTady IpH
JJIUTEIbHOM MPOMBIBKE H3 HENIPEPHIBHON JacTH mIacra

- Vom(l P~ pon) = Pras ~ Pon (69)

KBHT -
Vom(l - Pq;) pHaw

rae V, —06eM 06pasia NOPOAbl; M — NOPUACTOCTD; Peyy Poy — HACHIIIEHHOCTH CBSI3aHHOM BOJIO# B OCTa-
TOYHOM HE(PTHIO COOTBETCTBEHHO; P, — HAYaNIbHAS He(PTeHaCBIIEHHOCTD.

KosdhduuenT oxsara 3aBogaenneM K, (4acto HasbiBaeTcs K03(buieHT 3aBOfHEHAR) — 9TO OT-
HOILIEHAEe 0G'HEMa IPOMBITOM YACTH IUIACTA — V0, K O0BEMY IUIACTA, 3AHATOMY NOABIKHOA HE(THIO,
T.€. HENPEPBIBHOMY 00BEMY IWIACTA — V oo rerp- ITOT KOIG(PHIMEAT 3aBUCHT B OCHOBHOM OT NPOHHI[A-
€MOCTHO#H HEOTHOPOTHOCTH ILIaCTa, COOTHOINEHUS BA3KOCTEH He(DTH U BOJbI, CTENICHE OGBOTHECHHOCTH
MPOAYKIHH NOOBIBAIONIAX CKBAXXHH IPH KX OTKIIFOYeHHH. CrocoObI onpefieeHus Ko umuenTa ox-
BaTa 3aBOJIHEHHEM CM. HILKE.

Koagduiuent oxsata BeiTecHenneM K, (koadpuupeHT noTeph He(pTH H3-3a NPEPHIBACTOCTH ITIa-
CTa) onpefieNIIeTcs Kak OTHOIIEHAEe 00beMa (3allacoB), OXBAaYEHHOTO BO3[EACTBHEM, KO BCceMy (Ha-
YanbHOMY) 00BbEMY (3amacaM) IUIacTa (3aJexXu)

v

K, = \‘;’“’ =1- —%", (6.10)

Taxk Kak of{HO¥ U3 YacTeH IPOEKTHOTO JOKYMEHTa Ha pa3paGoTKy He(hTIHOro ¥ ra30HE(MTIHOTO Me-
cropoxpaeHus [2] sBisieTcss 060CHOBaHIE KOHEYHOM He(pTeOoTHaud IJIacTOB, 3aa4yedl aHainu3a pas3pa-
60TKH sIBISETCA IPOBEPKa NPaBHILHOCTH BHIOpaHHBIX K0(pPHIMEHTOB, BXOAIMX B PopMyiy Hedre-
OTHa4H, a MMEeHHO K03(h(HIMEHTOB BhITeCHEHA HE(DTH BOIOM, He(PTH ra3oMm, raza HepThIO, ra3a Bo-
noi, K03(hhULHEHTOB OXBATa BLITECHCHAEM M 3aBOJTHEHHEM. Y TOYHEHHE (DU3HKO-THPONHHAMIICCKAX
XapaKTepUCTHK BBHITCCHEHHS, ONPENEIEHHbIX B 1abOpaTOPHBIX YCIOBHAX, jaHo B pasgene 4.5. Hike
OIHCBIBAETCS CMOCOO OUpefeIeHAsS TEKYIHX Ko>(P(HIUEeHTOB OXBaTa 3aBOHEHAEM M HEe(TEOTAYN.

Ilepseorit cioco6. Ha no3preil cragua pa3paboTKe He()TAHBIX 3alieXed OONbIIoe 3HaUeHHE HMEET
onpefeseHre Y4aCTKOB, YK€ IPOMBITHIX BOJOM, H 30H, 3aHATHIX IIO-NIPEKHEMY He(PTHIO, a TAKXKE OLECH-
Ka yMeHbHIeHN: 3(pdEeKTUBHBIX He(TEHACHIIEHHBIX TONINMH Ha He()TEHACKIIEHHBIX YYaCTKax B pe-
synsraTe nepeMelenns BHK B nponecce pa3paGoTKu. [N 3TOTO HCIONB3YETC KAPTa OCTATOYHBIX
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3¢ ek THBHBIX HehTeHACBINIEHHBIX TONMIMH, [IOCTPOSHHAs Ha ]aTy aHaA3a Pa3paGoTKH, 10 KOTOPOH
OIpeIeNIAIOT OCTATOYHBIE 3alachl HePTH.

Hedreornaya B 06BOAHEHHOI YaCTH IIacTa OMpERENsICTCS [0 clefyromei opmyne

K, =2 6.11)

Nnaw.san

rae Q, — CyMMapHasi ¢ HadaJia pa3paGoTKn fo6bI4a HebTr U3 3aBOAHEHHO JacTH 3aMeXKH; N, 10 — HA-
YaJbHbIE T€OJIOTHYECKHUE 3anachl B 3aBOJHEHHOM 00bEME.

ITon 06GBOHEHHOM YaCThIO IIACTa MOHAMAaETCst 00 beM (3amacel He(pTH), 3aKJIFOYEHHBIH MEXIy Ha-
JaJILHBIM H TeKyluM nosoxenneM BHK.

Ecny KapThl OCTaTOYHBIX He(PTEHACHIIEHHbIX TONIUH CTPOUTE Ha pa3NIMYHbIE JaThl pa3paboTKU
He(TAHON 3allesKi ¢ THTEPBANOM, HaNpUMEP, B IBa-TPH rofa, TO MOXHO OIPEAEIHTD CEPUIO 3HAYCHMIA
HOCTHTHYTOI1 He(pTeoTnauy B OGBOJHEHHOM YaCcTH IIaCTa U MONyYHThH MAHAMHAKY 3TOrO IIOKAa3aTeNs B
mporecce pa3paboTku HedTsHOH 3anexn. IlonyyeHHbIe OMMMCAHHBIM CIIOCOOOM KPHBBIE XOPOLIO Xa-
pakTepu3yIOT 3¢ ¢PeKTHBHOCTD BEIPAGOTKH NPOAYKTHBHLIX IUTACTOB.

Bropoii cnocob onpeneneHus He(pTeoTHavYd B 00BOHEHHOH YaCTH INIaCTa CBA3aH ¢ HPOLECCOM BHY-
TPUKOHTYPHOI'O 3aBOAHCHMUS.

IIpu BHYTPUKOHTYPHOM 3aBOJHCHMH B IEPHON 6e3BONHON JOGRIYA HedTH BCA 3aKayMBacMasi BOAa
UJET Ha BBITeCHEHHE HE(DTH, TO €CTh KaxKAbli KyOOMEeTp 3aKaulBaeMOH BOJbI BRITECHAET POBHO CTO/b-
KO Xe HedTy n3 miacra. Ilocie mpopeiBa BOAbI B JOOBIBAIOIIIE CKBAXAHBI IO HauOOJee NpOHUIae-
MBIM [POIUIACTKAM YacTh 3aKauMBa€MOH BOABI IPOXONHUT IO IPOMBITHIM IIPOILTACTKAM.

Ecnu u3 ob6uiero konudecTna 3aKa4aHHON BOABI BHIYECTh 00bEM BOIBI, JOOBITONH NONYTHO C Hed-
ThIO U3 JOOBIBAIOLIUX CKBAXXUH, PACIIOTOXEHHBIX B 30HE OGBOAHEHHA, TO €CTh BOJIM3H BHYTPHKOHTYP-
HBIX CKBaXXHH, IOJyYHM KOTHIECTBO BOJIbI, KOTOPOE COBEPILIHIIO MONIE3HYIO paGoTy, BEITECHAR PABHOE
10 06 bEMY KOJIHYECTBO HETH

Qsax.atp = Qsax - Qn- (6 12)

ITo maHHBIM O BpeMeHH NOSBIICHAS IPECHOR BOIBI B OIIMKANIIAX K HarHeTATEIbHBIM JOGBIBAFOILAX
CKBa>XKMHaX MOXKHO IIPHOIM3HTEIBHO ONPEHEIUTh rpaHuny (PpoHTa OOBOHECHHU.

Kak yxe oTMedanocs, Ipy BHyTPHKOHTYPHOM 3aBOJHCHAM OOBIYHO HaOMIOHaeTCA BECbMa KOMITAKT-
HBIN (PPOHT BHITECHEHHS, KOTOPbIH IIPH NEPBOM NPHOIIIKEHAN MOXKHO CIATATh BEPTHKANBHBIM. Ecin
HaburofgaeTces 3HAUUTENIbHAS “Pa3sMa3aHHOCTL” (PpOHTA BHITECHEHHS, TO KEIATEIHHO ONPEAENUTh IO
HOOBIBAIOMMM CKBaXKMHAM, pabOTaIOMMM C BOJIOH, OcTaTo4Hbie a¢pdexTHBHbIe HehTeHAChIIEHHbIE
TOJILIMHBI aHAJIOTHYHO HPENbIAYIIEMY METOLY.

ITocne aToro crpoutcs kapTa 9¢eKTHBHAIX TONIUH 0GBOTHEHHOM 30HBI IU1acTa. B 30He nonnoro
OOBOJHEHHS CKBaXXHH 3(PdheKTUBHBIE TONMIIMHELI OOBOJHEHHOMH 30HBI PaBHBI Ha4albHbIM 3 ¢eKTHB-
HBIM He(pTEeHachIIIEHHBIM TOIINUHAM. B 30He, orpaHudenHoil ppOHTOM 0OBOIHEHHS H TUHHER TTOHO-
ro 0GBOJHEHHS CKBAaXKHH, CTPOATCS JIMHAM PaBHbIX TEKYIIAX 3¢ (eKTHBHAIX TOJIIHH.

3amMepuB 06'beM OOGBOJHEHHO! YaCTH IUIACTa, MOKHO ONPENENATh reQIOrHYecKre 3anacel HepTr B
00BOZHEHHO 30HE, KOTOPBIE 3aKaYABaeMas BOJa IPOMbUIA H BBITECHIIIA B OGBLIBAIOIAE CKBaXKAHBI,

3Hast 06BOHEHHBIA 06BEM IUIACTa M KONHYECTBO BBITECHEHHON M3 IUacta Hed)TH, paBHOE 0GBEMY
3(pheKTHBHOI 3aKAYKH, MOKHO ONPENEIMTh JOCTHIHYTYIO He(hTeoTHady B OGBOTHEHHOM YaCTH IUIACTa

K, = %;—"-“’ (6.13)
3aB
e Q,uy s~ 06beM a¢hekTHBHOM 3aKa4IKH; N, ~ reoyoruyeckne 3anacel He Ty B OGROJHEHHON Yac-
TH IJIACTa.
TIpu uconp30BaHUM 3TOTO METOA LIENECO00PA3HO CTPOUTH KapThl 3(P(eKTUBHBIX TONIIHEH OGBOJI-
HEHHOM 4acTd IJIACTa B MpoIiecce pa3paGoTKH.
Tpetnii cnocob (akTHUECKH ABNAETCI BAPHAHTOM IIEPBOrO CNoco6a onpepenennst 3¢ PeKTHBHOCTH
BLIPAGOTKH MPOXYKTHBHOTO MJ1acTa. 3[ieCh, KaK H BO BTOPOM CHOCOGe, CTpORTCA KapTa 3(h(PeKTHBHBIX
TONIMH OOBOTHEHHOM 4aCTH IIacTa, HO sl pacyeTa ROCTUTHYTOM He()TeoTHaYn H OGBONHEHHOM Ya-
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CTH IIacTa UCIONB3YeTCs KOMHUECTBO NOOBITOR U3 niacTa HepTH

Q
N 9’

3aB

K, = 6.149)
rae Q, — cymMapHas no6br4a HedTr u3 mnacra; N,,, — Freoloradeckue 3anacbl B OGBOIHEHHOM YyacTh
miacra.

3pech XKenaTenbHO NOJIYYUTh AMHAMIKY 3HaYeHul KoadduuenTa HedTeoTHayd B 0GBOIHEHHOM
yacTi miaacra. Ecin ocratounble 3¢ ¢eKTUBHbIE He(TEHACHIINEHHBIEC TOMMIMHALI IIACTa IO TEM WM
HMHBIM IIPUYMHAM ONPEAEIUTD HE YAaeTcs, TO ieJiecoo0pa3Ho OonpeaenaTh HedTeoTnadyy B OGBOTHEH-
HOI 30HE I1acTa, TO €CTh FEOIOTHYECKHE 3aIIachl B 30HE MEKy HayalbHbM nosioxkenneM BHK u ycnos-
HOI rpaHuIell MeXXny OOBOTHEHHBIMHU ¥ O€3BOIHBIME CKBaXKMHaMH. B ocTabHOM MeTO[| onpefeneHus
HOCTUTHYTOI He(PTEOTHAYM OCTAETCH O€3 H3MEHEHHS.

HMeeTcs 1 yeTBepTRI# cIoco6 onpefeneHns HepTeOTAaYd B OOBOAHEHHON YaCTH ILIacTa, HCXONA-
i U3 cpefiHel oTMeTKH TeKymero noioxennsd BHK. Ha ocHOBe Bcex HMEIOIMXCA JaHHBIX OIpefie-
nsieTcs: cpegHeapudMeTHYecKoe 3Hauenne abcomorTHoll orMeTkn Tekymero BHK Ha paty ananusa.
Ha npepBapuTeIbHO IOCTPOEHHBIN FpahuK paclpefeIeHus HaJalbHBIX TeOJIOTHIESCKHX 3aMacoB MO BhI-
coTe 3asexu (pucyHOK I'7) HaHOCHTCS OTMETKa cpepHero 3nadenns Tekynero BHK u HaxopsaTcs co-
OTBETCTBYIOIIHE €l 3aBOgHEHHbIE 3amachkl HepTH. Cioco6 MoXeT OBbITh HCHIONB30BaH A 3ajiexeil,
00BOJHEHHBIX ITOJOIBEHHOM BOTOM.

6.4. Anaruz sgpgpexmusrnocmu paspabomku Hegpmanol 3anexcu
MEMOOOM CDABHEHUA XAPAKMEPUCTIUK BbIMECHEHUS

XapakTeprCTHKa BBITCCHEHHS, IOCTPOSHHAS B II€JIOM IO 3aJIEXH, CIyKHAT XOPOMIEH HINTFOCTpanue
9¢¢eKTHBHOCTH pa3paboTKy He(hTAHOR 3ajIeKH, OHa He TONBKO NOKa3bIBaeT BEIMINHY JOCTHIHYTOM
HedTeOoTHauH IJ1acTa B M000# MOMEHT BPEMEHH, HO U IOKA3bIBAET 34 CICT KAKOTO pacxofa pabouero
areHTa (BO#bI) Ha BBITECHEHHUE NOJIy4YeHa Ta WU WHast HehTeoTRavda Iacra.

B Hacrosimee Bpemsi B Ypano-Ilosomxkee u B 3anapsoit Cubupu uMeeTcss 60bINOE KOIAIESCTBO
He(TIHBIX 3ajIeXell, HAXOISIINXCs B MO3XHEH WIIH Ja’ke 3aBeplLIaroel cTaguy pa3paboTKu, IO KOTO-
PBIM MOTYT OBITh IIOCTPOEHBI COOTBETCTBYIOLINE XapaKTepUCTAKA BbITeCHEHH. VI3 3THX HEPTIHBIX
3ajieXell JOIKHbBI ObITH BLIOPaHL! 3alekKU-aHallOTH, ¥ IPOBEIEHO CPABHEHNE XapPaKTEPHCTHK BbITEC-
HEHHUS 3aJI€XKU-aHaJIora B aHaIM3HPyEMOro MECTOPOKCHHUA C IIEIbIO ONpefeeHnd KaKas 3 CpaBHH-
BaeMBIX 3ajiexkell paspabaTbiBaeTcs Gonee 3¢h¢eKTHBHO, ¥ NOMBITATHCA BBIICHATD IPHYUHB] 3TOTO.

TIpn nopGope HeTAHOM 3a1eXKH-aHAJIOTa CIEIyeT PYKOBOACTBOBATHCA OJIM30CTHIO CASHYIOLIHX Ma-
paMeTpoB 3asexel HedTH, KOTOpbIe B 3HAUYUTEILHON CTETICHA ONPERENISIIOT XO XapaKTEpHCTUKH BbI-
TECHEHUS:

— COOTHOIIEHHUS BA3KOCTeH! He(pTH M BOILI B IUIACTOBBIX YCIIOBHSX;

— IIPOHNLIAEMOCTH ILTACTa;

— KoadpuimeHTa NecyaHuCTOCTH;

— HadanbHOH He(hTeHaChILIEHHOCTH MIACTa;

— JONH 3anacoB He(TH, PACIONIOKEHHBIX B BOTOHS(TIHOIH 30HE.

Ecnu mocTponTh XapaKTepHCTUKY BHITECHEHHS aHATU3APYEMOH 3aJIeKH B HONYIOrapu(pMHYECKUX
KOOpAMHATaxX B JOCTATOYHO 60abIIOM Macmrabe, TO 60NbIIAS YACTh XapaKTEPHCTHKH BBITCCHEHMS
CTaHOBHTCH MMHEHHON, ¥ B OONBIMHCTBE CIIY4aeB Ha Hell (PUKCUPYIOTCS U3JIOMBl B CTOPOHY YMEHbIIle-
HHS MM, Ha060POT, YBETHYEHHMS PACXOfa BOAbI Ha mponecce BhITecHeHUst. Heo6X0MHMO BBEISICHATD NIPH-
YKMHEI, KOTOPBIE IPHBOAAT K HaGMIOaeMbIM M3IIOMaM, YCTaHOBHB KaK¥e H3MEHEHH! B CHCTEMe pa3paboT-
KM 3aJI€3KH, HJIH KaKHe TeO0JI0rO-TEXHIYECKUE MEPOIIPUSTHS POBOAWINCH HA MECTOPOXKHECHHN. XapaKTep
(HanpapieHne) U37I0MOB YKaXXeT, IPUBENH JIH 3T MEPOIPUATHS K NOBBIICHIIO 2¢(h(PeKTHBHOCTH pa3pa-
6OTKH HETSIHON 3aTIEXKU WK, HA060POT, K CHUKEHHIO €€ 3¢ EKTHBHOCTH.

7. OUEHKA 3®®EKTUBHOCTU [TPUMEHSEMOM CUCTEMBI KOHTPOIIS
3A ITIPOIIECCOM PA3PABOTKH 1 COCTOAHMEM ®OHIA NOBBIBAIOIIMX
N HATHETATEJBHBIX CKBAZKWH

7.1. Buinoanenue meponpuamuii no KOHMpoAw 3a NPOUECCOM paspabomxu

B npoekTHBIX JOKYMEHTAaX, COCTaBIEHHBIX 10 MECTOPOKICHAIO, aHATIH3 KOTOPOrO IPOBOIUTCS, CO~
IepXKaTcs IIaHbI THHPOIMHAMAYCCKIX, Fe0(pU3NICCKUX M JPYTUX CICHHANbHBIX ACCIENOBaHM! CKBa-
XHUH ¥ TJIACTOB, a TaK>Ke IIPOMBICIIOBBIX 3aMEPOB U HCCIIEJOBAHMIA.
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OTH HCCTIEROBAHMT HAMEYAIACH C IIEJIbIO OCBEILEHI IpoLecca pa3paboTKy HeOOXOMMOM IeoIoro-
TIPOMBICIIOBOY HH(pOpManuel, NOATBepkKAeHNHs 3¢ EeKTHBHOCTH BHEIPSIEMBIX MEPONPUATHI IO pery-
TMPOBaHUIO, A1l 0OECIIEYCHI HEOOXOMMMBIME MCXOMHBIMH JAHHBIMU NIPOEKTHPOBAHHS MEPONPHITHI
II0 YCOBEPIICHCTBOBAHMIO CHCTEMBI pa3paGOTKH M yIy4IIEHUIO IpoIiecca pa3paGoTKU MECTOPOXKICHHS.

Ananu3 pa3paGOTKH aeT, BO-IEPBbIX, OLECHKY BHINOIHEHHS HAMEUEHHBIX HCCIICOBAaHUI CKBAaXKUH
U I7IaCTOB, a 3aTEM MPHBOAUT PE3YNIbTaThl MOMYYEHHBIX HCCIENOBaHMH C YKa3aHHEeM UX NPUTOJHOCTH
IS JanbHENIIero ACIIOIb30BaHNs B YTOYHEHIH NTapaMeTPOB INTaCTOB U CKBAaXKMH MM B Ka4eCTBE HC-
XOJHBIX JaHHBIX /IS IPOEKTHPOBAHIISL.

PesynbraTh! HecniemoBaHuil IPUBOAATCS B TAOIHUIIE IO BUIaM UCCIEROBaHUA IO (POpMeE, COCTaBJIEH-
HOM cCaMAMH aBTOpaMH aHalH3a pa3pabOTKH, OOHAKO B 9TO Tabmune Heo6GXOAUMO YKa3aTh HE TOIBKO
MOJIyYeHHOE CpefHEe 3HaUCHHE [TapaMeTpa, HO M ero H3MEHEHHE 10 OTHOILEHHIO K paHee MIPHHSITOMY
(ta6mumel 116, [117).

B urore gaercs oneHka 3¢pEKTUBHOCTH BCEX IIPOBENICHHBIX paboT MO KOHTPOJIIO 3a IPOLIECCOM pa3pa-
GOTKY U, IpU HEOOXOMUMOCTH, HAMEUArOTCs: 6e30TIaraTe/IbHble TONOMHUTENbHbIE BUbI HCCIEIOBAHMH.

7.2. Xapaxmepucmuxa mexHu4eckoz0 cOCMosHUs GoHoa 006blearouux
U HAZHEMAMENbHBIX CK8ANWUH

B 3a1avy aHa/IA3a paBPaGOTKI/I BXOOMUT TaKX€ OIICHKa pa60T o HaGH}OHCHKIO 34 TCXHHICCKHM CO-
CTOAHHEM JIOGLIBaIOIIII/IX ¥ HaTrHETATCJIbHBIX CKBAXKHWH.

Cornacuo “Knaccugpnratopy peMOHTHBIX pabOT B CKBaKHHaX M IPOLIECCOB MOBBIIECHUS HeTEOT-
ma4du wiactoB” [10] B mepeyeHs paboT MO KaUTaILHOMY H HOA3EMHOMY PEMOHTY CKBaXX#H, paboT O
TIOBBILIIEHUIO He(hTEOTHAIH IUIACTOB, JINKBHAIMH CKBAKUH BXOJAT GOJIBIIOH 0GHEM Pa3IAIHbIX Me-
POTIPHSATHI, MPOBOMMAIX Ha ROOBIBAIOIIMX M HaTHETATENLHBIX CKBAXXWHAX. Bce oTH paboTHI, mpoBe-
IeHHBIE HAa MECTOPOXICHUH 32 IIEPHOJ] MEXAY NPEAbIIYINUM M BRIIOTHIEMBIM aHAIA30M Pa3paGoTKH,
[OJXHBI OBbITh PACCMOTPEHBI C TOYKH 3PCHHS HOITYIECHHBIX pe3y/IbTaTOB H UX BIHSHHS Ha TEXHAYECKOE
COCTOSIHHE CKBaXKHH.

Bomnpockl TEXHUKO-9KOHOMAYECKO# 3¢(h(PEKTHBHOCTH B 3TOH JaCTH aHANM3a Pa3pabOTKH HE aKIEH-
THPYIOTCS, TaK KaK HEKOTOpPbIE BHABI pabOT Ha CKBaXHMHAX SBJSIIOTCA MEPONPHUATHAME MO PETYIHAPO-
BaHMIO TIpolecca pa3spaGoOTKH ¥ KaK METONbI PETYJINPOBaHMS JOJKHBI PacCMaTpUBATHC IOJPOOHO B
pasfene 8 oryeTa Ho aHaIu3y pa3paboTku. ITo ocTaabHBIM MEPONIPHUATHSAM TEXHOJIOTHIECKAR 3(pheKT
HOJKeH GbITh NOKa3aH B HacToAlleM pasgene 7.2. HeoOxogaMo noka3aTh KOJTHYECTBO PEMOHTHpYE-
MBIX CKBaXWH, YaCTOTY PEMOHTOB M UHCIIO PEMOHTOB, CPEIHIOIO NPOAOIKUTENILHOCTE PEMOHTOB, KO-
a¢hpunHEeHT CMEHHOCTH 1 YACIO GpUraf], y9aCTBYIOIIMX B PEMOHTHEIX paboTax. Pe3ynbTarel peMOHTOB
YKa3bIBAIOTCSA MO MX BHAAM U o6bekTaM. PopMa NpefcTaBlIeHAs pe3yNnbTaToR — Tabauna, B KOTOPO#
JaHBI IOKa3aTeN paboT no CKBaXXWHAM H B IEJIOM IO 06'beKTy pa3pabOTKH, IO BUaM PEMOHTOB, O~
Ka3aTes paGOThl CKBaXXUH JO PEMOHTA U IOCJIE ero mposefeHAd. JKenaTeasHo TakkKe yKasaTh Ipo-
JOJKUTEJIBHOCTH gelicTBud 3¢ dexra.

B 3TOM paspgene oT4eTa HeOGXOIUMO CONOCTABATH (DAKTHYECKUE U POEKTHEIE 3HAUCHAS K03 dhu-
HUEHTOB UCIIOJIL30BaHHs (POHAA CKBAXKWH 1 KO3(P(DUIHEHTOB IKCILTyaTaI[AH.

KoadduumenTsl 3KCIITyaTalMi CKBaXHH B K03(h(pHIMeHTHI HCHONb30BaHus (GOHAAa CKBaXKHH OII-
PEREnsAIOTCS B IENOM ITo JOGHIBAIOIMM M HATHETATEIHHBIM CKBAaXXHHAM M IO CIoco6aM 3KCIIyaTa-
ud (¢ponTan, razmadt, S1H, CIITH # ap.) 118 Kakgoro SKCIyaTaHOHHOTO 0G'bEKTa H B IeJIOM MO
MECTOPOXKIEHHUIO.

Ananu3 ¢oHIa CKBaXHH JIOIKEH JATh IPECTABICHAE O TOM, HACKONBKO IOJIHO HCTIOIb3YETCs BECh
KOMILIEKC MpoOypeHHbIX ckBaxuH. Hajlo BBISICHATE TEXHOIOIMIECKHE NPUYNHD] BEIOBITHS CKBAasKHH B
KOHCepBalHio, B OesfeficTBue. VI3ydeHme COCTOSHHS HCNONL30BaHMS 3IKCIUIyaTaHOHHOTO ¢oHma
AOIIXHO OBITH OCHOBAHO Ha aHaJIN3€e GajiaHca BpeMEHHM AX paGoThI M IPOCTOEB, 1, B YACTHOCTH, aHAJH3€
MEXPEMOHTHOTO IepHoAa pabOThI CKBaXHH, KOTOPBII onpefensercs 1o dhopMmyne

T,—(T,+T,)

M= P s

(7.1)

rae M — MexXpeMOHTHBIA eproy paGoThI cKBaxXuH; T, — KaJleHgapHOe BpeMsl 9KCIUTYaTANH CKBAXKHH;
T, — BpeMs peMoHTOB; T, — BpeMs MPOCTOEB 0 OpraHU3alMOHHBIM MPpHYHHaM; P — konmdecTBo mogsem-
HBIX H HA3eMHBIX PEMOHTOB, BEI3bIBAIOIUX OCTAHOBKY CKBasKMH.
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B coOoTBeTCTBHH C pe3yIbTaTaAMH aHAJIM3a PEMOHTOB H paGoThI (DOHJIa CKBAXKHH JAEeTCH OLEHKA TEX-
HAYECKOMY COCTOSIHHUIO (poHAa AOORIBAIONINX H HATHETATCIEHBIX CKBAXKHWH H OUEHKA BBITOTHEHNS MIa-
Ha PEMOHTHBIX paGoOT Ha MECTOPOXJcHHH. [Ind ycrpanenus eeKTOB B CKBaKMHAX ¥ PEROTBpallle-
Husi HEKaYeCTBEHHBIX PEMOHTOB MOT'YT OBLITH faHbI PEKOMEHIAINY U COCTaBJICH IIaH HEOOGXOTUMBIX
TOA3EMHBIX B KalnuTalbHBIX paboT ¢ hoHnoM ckpaxmH. Oco6oe BHIMaHHE B aHANIN3E CIENYET YISINTh
OlleHKEe MEpOIPHUSTHI IO NycKy 6e3Ae#CTBYIOINX CKBaXKHH B 9KCIUTyaTalMI0. BEILI peMOHTOB HOJIK-
HbI OBITH 3aMHCaHbI B COOTBETCTBHY C PYKOBOISIINM foKyMeHTOM [10].

8. OHEHKA 39PEKTHMBHOCTHU IMTPOLECCA PA3PABOTKH.
TUOPOOIVHAMMWYECKHWE METObI IIOBBHINIEHVS HEGTEOTIAYN

3ampoekTHPOBAHHBIR U OCYIIECTBISIEMBILII TpoLece pa3spaboTKy HeTIHOH UK HeTera30BoH 3a-
Jiex¥ TpeGyeT He TONBKO HENPEPBIBHOTO KOHTPOJIS, HO H IOCTOSHHOTO PEryIupOBaHus (YIIpaBICHHs)
IIyTEM BO3[CHCTBHUS Ha 3aJIeXKb Y€pe3 HarHeTaTelbHble U JOObIBAIOIIME CKBAaKUHBI. DTO BO3IEHCTBHE
BJIKAeT Ha (pIIBTPAIMOHHbIE IOTOKY B INIACTE, T.€. M3MEHSIET TAPOANHAMAIECKHE XaPAKTEPUCTHKY 0GB~
ekTa paspaborkn. [ToaToMy MeTONBI peryIMpOBaHus IIpolecca pa3paboTK HeTIHON 3aJIeXd MOXKHO
Ha3BaTh MHIPONAHAMITYECKAME METOJAMH NOBBIINeHus Hedpreornaun mwiacroB (IMITH), T.K. KOHEUHOH
LIENTBIO PEryIMPOBaHMS SBJISIETCS IOBBILICHNE TEKYINEH WIIH KOHEIHOM He(hTeOTRa Yy IJIacToB.

T'upponunaMryeckue MeTOAbI moBbIMieHns HedreoTnaun (I'MITH) mnm MeTonn! perynmpoBaHUs
TIPEICTABIIIOT COGOM MPOrpecCHBHBIE TEXHOIOTHH IHIPOMMHAMIYECKOTO BO3NEeHCTBUS Ha MPONYKTHB-
HbIe IJIACTHI C IENbI0 06ecIieYe s BbICOKOH 3(h(peKTHBHOCTH pa3paboTKH MECTOPOXKAEHII K HauGo-
Jiee DOJIHOIO U3BJIeYeHH He(DTH M3 HEp IpH PEXKuMe BBITECHEHHS He(pTH Bofoi. MepompusaTus (Me-
TOJBI) IO THAPOAMHAMHYECKOMY BO3HEeACTBHIO Ha INIACThI NPECAENYIOT LETb MOBbIIEHHS AHTEHCHBHO-
CTH BO3JIEHCTBHS Ha claGofpeHnpyeMble 3anackl Hed)TH B BOBJIEYEHUS B Pa3pabOTKy BLISBICHHBIX B
mpornecce pa30ypuBaHMA M 3KCILIyaTalMy HEAPEHNPYEMBIX re€OJIOTHYECKHUX 3anmacoB HeTH B 00 beKTe
pa3paboTKu.

8.1. Kaaccugukayusa eu0poouHamuiecKux memooos nosvluienus negpmeomoauu naacmos (F'MITH)

B AAaHHOM METOIHYCCKOM PYKOBONCTBE TIPHHATA KJIaCCH(bHKaIIKS[ THRPONAHAMAYICCKAX METONOB
NIOBBILICHUA Heq)TeOTJ.[a‘{PI 0 Pa3IuYuIO B TCXHONOIHA OCYIIECTBIICHAS ¥ CTCIICHA BO3JICHCTBUS UX HA
IIPOAYKTHBHBIC IIIACTHI.

K nepsoﬁ rpynne OTHECEHbI METOMBI, KOTOPbIE YaIlC MPHMCHAKOTCS Ha IIPOMBICIIAX BBUNY cBOEH
MIPOCTOTRI B TEXHOJIOTHHM peajn3alui, HO O CTENEeH! BO3RECHCTBHA Ha IUIACThl OHH cliabee, 4eM METo-
AbI BTOPOH rPYMNIIEL.

Ko BTOpOI#i IpymIe OTHECEHB! METOABI BO3/ICHCTRAS, OCHOBAHHLIE HA H3MEHEHUSIX NIEPBOHAYAIHHO
DPHUHSITHIX CHCTEM Pa3MENeHNs] CKBAXKVH ¥ BO3/ICHCTBHAA.

K mepBoit rpynme OTHOCATCS T€ METOABI THAPOXAHAMIYECKOTO BO3ACHCTBHA, KOTOpPHIE OCYIIECTB-
JISIFOTCS TOJNBKO Yepe3 M3MEHEHHS peXXKUMOB paGOThI CKBAXHH H HallpaBJICHbI Ha BOBJICYEHME B aKTHB-
HYIO pa3paboTKYy clabogpeHupyeMbIX 3allacoB.

OTH MeTOIBI 06 beJHHAIOTCA Ha3BaHHEM “HECTALHOHAPHOE 3aBOJIHEeHAE” A BKIIOYAIOT B ce6s:
B HArHETATEILHBIX CKBAKAHAX:

— MOBBIIICHAE NaBICHNS HaTHETAHNST;

— UKJIHIECKOE 3aBOJHEHHE, T.€. IEPHOIMICCKOe CHIDKEHIE (IIpeKpallieHre) 3aKauKy BOJBI;

— nepepacnpeneneHie pacxoioB 3aKaYMBacMOro 06'beKTa 110 IPYIIaM HarHETaTeNbHBIX CKBAXKHH
(mepeMeHa Hanpas/leHIH (PHIbTPALMOHHLIX IOTOKOB);

— OJHOBPEMEHHO-Pa3ACIbHYIO 3aKa4Ky BO/b! B PA3HbBIC MJIACTH] YEPE3 OTHY CKBAXKHHY,
- KBGHpaTeHBHaﬂ 3aKayka BOIbI B HU3KOIIPOHMIAEMBbIE TPOIVIACTKHY ¥ ILUTACTHI, 30HbI M YJACTKH,
— OrPaHMYECHUEC WIH IIPEKPalliCHAE 3aKaUKH B BBICOKONPOHHAIIAEMBIE NPOIIACTKH;

— MeTonbl 00paGoOTKH Mpu3aboiHOE 30HEI, KOTOPLIE H3MEHSIOT PEXKMM paboThl ¥ BOCCTaHABJIMBA-
10T NIOTEHIHAJl CKBAXWH (THEPOHMITYJILCHOE, BOJTHOBOE BO3[IEACTBHE H AP.);

~ MEXaHWYECKHE METONBI M3MEHEHUSI PEXMMOB PaGOThI HATHETATENIbHBIX CKBAXHUH (THAPOpPa3phIB
IUIacTa, IOMHTEPBajbHbIE 06pabOTKH, HHTEHCHBHAs ntepopaiys, 3a6yprBaHKe BTOPHIX CTBOJIOB H .);

B JOOLIBAFOIINX CKBAXWHAX:

— M3MEHEHHE OTOOPOB KHUIKOCTH B L[EIOM [0 OG'BEKTY pa3paboTKH, IO OTHEMILHOMY IIACTY, GIIOKY,
30HE, Y4aCTKy WK rpymme oGhIBAIOIINX CKBaXKAH;
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— (popcupOBaHHbIN OTOOP KUAKOCTH K3 IPYIN CKBaXKUH WK U3 OTACABHBIX CKBaXHH JaHHOTO yia-
CTKa, 30HbI, 010Ka;

— NIepHOANYECKAE BPEMEHHbIE OCTAHOBKH M MyCKM TPYIN CKBaXKUH WM OTACIBHBIX CKBaXKHH;

— OJHOBPEMEHHO-pa3fie/IbHas 3KCIUIyaTalys CKBasKHH B MHOTOIIaCTOBBLIX OOBEKTaX;

— ONTHMH3AIMS NEPENafoB AaBICHHS MEXKIY INIaCTOBbIM M 3a00HBIM aBICHUSIMY;

— MHOT0O0'BEMHOE BHYTPHILIACTOBOE BO3ACHCTBUE MO OIPAHHYEHHFO BOJONPUTOKOBR (H3OJAIHOH-
Hble paboThI);

— cucTeMHbIe 00paboTKH Npu3a6oiiHOl 30HBI, THAPOPa3PbIB I1acTa, HOMHTEPBAIbHOE IIOBBIIICHAC
MPOAYKTHBHOCTH CKBAaXKMH (JOCTPEJIbI, IEPECTPEINBI H [P.);

— 3a6ypuBaHie BTOPLIX U FTOPH3OHTAJIBHBIX CTBOJIOB.

Ko BTOpO#i IpyIIie OTHOCATCA METOBI, HAIIPABJICHHBIE HAa BOBJICYEHHE B Pa3paboTKy HE[peHHpYye-
MbIX WK CJIaGOfPEHUPYEMBIX 3aNIaCOB (YYACTKOR, 30H ¥ IPOILTACTKOB) HEORHOPORHOTO HPEPBLIBUCTOTO
m1acta. OTH MeTobl (MEPONPUATHS) OTINYAIOTCA GOJBIIMM Pa3HOOOpa3HEM IO TEXHOIOTHU BO3JEH-
CTBHS Ha IUIaCThl, CTENEHb BIHAHAA UX Ha TEXHAKO-9KOHOMHMYECKHE IOKa3aTen pa3paGoTKH BeChMa
BEJIMKA, ¥ IO3TOMY OHH OGOCHOBBIBAIOTCS B IIPOEKTHBIX OKYMEHTaX (TEXHOJNOTHYECKHUX CXeMaXx, IIpo-
eKTax pa3paboTKH H Aopa3paGoTKM), aHAIU3aX pa3pabOTKH B aBTOPCKHX Haj{30pax.

K HuM oTHOCATCS:

— nepeHoc (ppoHTa HaTHETaHNUsI BOABI B AMEIOINHMECS CKBAXKHHEI;

— OpraHHM3alus SONONHHTEJBHBIX PIROB HaTHETATENbHBIX CKBAXKHH B OIIOKOBBIX CHCTEMaXx pa3pa-
60TKH MyTEM IlepeBOfia NOOBIBAIOIAX CKBaXHH B HATHETATENBHEIC;

— OpraHH3alys 04aroB 3aKaYKH BOJbI B OTHENbHBIC JOOBIBAIOIAE CKBAXKAHBI;

— BOBJ/ICYECHHE B Pa3pabOTKy HEAPEHUPYEMBIX 3anacoB He(TH B JIMH3aX, TYMHKOBBIX U 3aCTOMHBIX
30HaxX, HU3KOINPOHUIAEMBIX NPOCTIOAX IyTeM OypeHHs JONOTHATEIbHBIX JOOBIBAIOLIUX HIIH HarHETa-
TENBHBIX CKBaXMH, 3a0ypUBaHMs BTOPHIX CTBOJIOB, FOPH30HTAILHBIX CTBOJIOB, IEPEBOAA CKBAXKHH C
APYTHX O0GbEKTOB MM ILIACTOB, Pa3yKPYNHEHHS O6'HEKTOB, OPraHA3aIyH 30H i NoJel CaMOCTOSITENb-
HOI pa3paboTKy,;

— opraHu3anus 6apbepHOH, IIOMAAHON U JPYIHX MORU(HKAINIT BHYTPHKOHTYPHOIO BO3RENCTBUSA
IyTeM 3aKadvKH BOJIBI C IIEIBIO BEIPAGOTKY 3aNlacoB HE(TH B OOIIMPHBIX NOATA30BEIX 30HaX rasoHed-
TSHBIX MECTOPOXKAECHUI;

— IpyTHe HOBbIE TE€XHOJIOTUH 3aBORHEHUS [ CIOXKHOMOCTPOSHHBIX 3a/eXell U TPYAHOU3BIEKAe-
MBIX 3al1acoB He(pTH.

MeToap! rEAPORMHAMUYECKOTO BO3NEUCTBHSA Ha IPOAYKTHBHBIE INIACThl IIPUMEHSIOTCS] OOBIYHO B
Pa3InYHBIX COUYETaHUSIX APYT C APYTOM OFHOBPEMEHHO, 2 3 (PEKTUBHOCTD KaKOT0-IHG0 OJHOTO METO-
7[ia B3aHMOCBs3aHa ¢ 06'b€MOM IIPIMEHEHHS IPYTHX.

8.2. Ilopadok npoeederus pabom no onpedeseruro aghgexmusHocmu
2UOPOOUHAMUYECKUX MEMO008 noeblluenus Hegpmeomoayu (TMIIH) naacmos

OGDHEKTOM I'MIPONNHAMUYECKOrO BONEHCTBAS SBJISETCS 00'beM INacTa, OTHSICHHBIN OT APYrHX
€r0 JacTell eCTeCTBCHHBIME H HCKYCCTBEHHBIMY I'PAaHUIIAMA: JIUTOIOTHYECKUMH, TEKTOHHYECKUMH Ha-
PYILEHHSIMH, TUHEUSIMH HarHETATEeNbHBIX CKBayKUH | T.JI.

K o6bekTaM rufpofHaMIYECKOTO BO3AEHCTBHSA OTHOCITCS!

— GJIOKH PANHBIX B 3JIEMEHTHI IVIOINATHOM, H30UPATENbHOM B APYIUX CHCTEM pa3MelleHus ToObIBa-
IOIIUX ¥ HATHETATENbHBIX CKBAXKUH;

— 30HBI PACIPOCTPAHEHNS PAa3IAYHBIX THIIOB KOJJIEKTOPOB B 00'béMe IIPOAYKTHBHOTI'O TOPU30HTA;

— caMOCTOATENbHBIE yYacTKY, 6510KH, moins paspadorku (BH3, TH3, Hu3KkonpoHHUIjaeMbIX 30H U Jip.),
OTHEeJEHHbIE OT APYTHX YacTell 3aI€KH eCTECTBEHHBIMY HIIM MCKYCCTBEHHO CO3AaHHBIMU [PaHALAMH;

— BOTIOHE(DTAHBIE 30HBI, OTAEICHHBIE OT YHUCTO HE(TSAHBIX PIAAMH HATHETATEILHBIX CKBAXKHIH;

— NOAra30BbIie 30HBI, OTACICHHBIC OT HE(TIHBIX U I'a30BbIX 30H GaphepPaMu HATHETATENBHBIX CKBa-
XuH (6apbepHOE 3aBOFHEHNE U €70 MOTU(PAKAIINN);

— OpYTHE YYacTKH, IPOILIACTKH, JIXH3BI, TYIIHKOBBIE 30HbI, BBIEISIEMbIE B CAMOCTOSTEIbHbIE JJIE-
MEHTHI pa3paboTKH.

KonnuecrsenHoe onpepnenenne a¢dexrusrocta I'MITH miacros, T.e. 106bi4a HeTH 32 CUET IPU-
MEHEHHs THAPOANHAMIYECKOTO BO3[EHCTBHS, IPOU3BONUTCS ITyTEM CpaBHEHHUS C IOKa3aTensaimMa 6a30-
BOT'O BapHaHTa.

Ba3oBblif BApHAHT — 9TO BapHaHT pa3paGoTKH, KOTOPEI ObLIT GbI peajin30BaH Ha JaHHOM OG'bEKTe
THIPONMHAMUYECKOIO BO3NEHCTBHS, ey ObI Ha HEM He IpUMEHsuICS paccMaTpuBaemblit 'MITH mnac-
TOB.
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DddexT OT ruIPOINHAMHIECKOTO BO3IEHCTBYS 3a JAaHHBIA HHTEPBajl BDEMEHH OIpeeseTCa Kak
pa3HOCTb MeXAy (hakTHIECKOH [oObIuell HedpTH U foObIYel HedpTu 0 6a30BOMY BapHaHTY.

ITporno3 nmokasateneit pa3paGoTku 6a30Boro BapmaHTa (JoObIda HETH, KUOKOCTH, OOBOTHEH-
HOCTb, KOTTMYECTBO CKBAKHH, IEPENAZIOB JaBIE€HUH 1 Ap.) DOKEH IPON3BOJHTLCSA Ha CPOK OT OTHOTO
IO IIECTH JIET, B 3aBUCHMOCTH OT IPUMEHIEMO TEXHOIOTUH BO3[ICHCTBHUA.

Ho6rruy HedTn (TexHomorudeckas 3¢ dekTuBHOCTE) 32 cieT I'MIIH miacToB XenaTeabHO OIpe-
TeTSTh eXXEKBAPTAILHO.

B cnyyasx, Korga npupocT R06bIYM He(TH 3a KBapTasl OKaXKeTcss He3HAUUTEIbHBIM 110 CPABHEHHIO
¢ obmieit noObIueit HehTH U3 00'BbEeKTa BO3NEUCTBUS, KBapTaibHas 3()(eKTUBHOCTE OLCHUBAETCS KakK
JeTBEPTast YaCTh TOROBOro 3¢ deKTa.

OddexTuBrOCTE 'MITH 171aCcTOB AOIKHA ONPERENATHCA B ENOM IO 06BEKTY Bo3aelicTaus. B ciy-
vasx, Korga a(¢eKT onpeneaseTcs N0 OTHEIbHEIM CKBaKUHAM (“CKBaXKMHHBIM® XapaKTCPHCTHKAM),
TOMXKEH ObITh YITEH 3(PPEKT B3aMOBIUSHUSA CKBaXKVH.

Brienenne pacueTHBIX OGBEKTOB TIIPOAMHAMHYECKOTO BO3/IeHICTBHS I OIpeneieHns addek-
TuBHOCTH ' MITH [10/TXHO OCHOBBIBAaThCA Ha Pe3yJIbTaTax IE€TaIbHOIO Ie0JI0ro-IIPOMbICIIOBOIO aHaJIM-
32 pa3paboTKH IPORYKTUBHBIX IacToB. Eciy Takmne ygacTku panee He ObLTH BbIAEICHBI, HX IPaHHIBI yC-
TaHABIMBAIOTCS HA OCHOBAHUM T'€0JIOTO-IPOMBICIIOBBIX MAaTEPHANIOB, IOICUUTHIBAOTCS MEOJIOTHIECKHUE
3amachl Ha 3THX y94CTKaX, ONpele/sieTcs CTENeH U XapakTep BeIpaGOTKY 3anacoB Hedrh w3 Hux. Ha
06beKTaX TUAPONMHAMAIECKOTO BO3ACHCTBAS 06LIYHO IpuMeHsieTcs Heckonbko I'MITH opHOBpeMeEH-
HO WJIM CO CMEIlleHHeM BO BpeMeHH. B aTux ciydasx onpeneinsiercs o6Imas TexHonormdeckas a¢dex-
THBHOCTB BCEX METOJIOB BO3AeHcTBA. BhijeneHune ahdexra oT KaXXAOTO BUAA FHAPONAHAMHIECKOTO
BO3JEHCTBYS MOXET IPOU3BOAUTLCS YCIOBHO € YUYETOM CTETICHH BO3AEHCTBHA U peasn3anym.

BemnunHa nmpupocta KOHEYHO Hed)TeOTHaYH 3a CYET METOJOB I'HAPOAMHAMHYECKOTO BO3ACHCTBYS
onpepessieTcss 00 beMOM HOHNOTHUTENLHO BOBIEKAaEMBIX B pa3paboTKy reoJIOTHYECKHX 3allacoB HE(TH.

ITpumeHeHUe THAPONUHAMEYECKUX METOROB BO3MIEHCTBHS, OTHOCSILMXCS K IEPBOY rpynme, IPHBO-
IHT, B OCHOBHOM, K YBETMUEHMIO TEKYIICH He(PTEOTAAYHM IUIACTOB, HO MOXKET B OTAEJBHBIX CITy4asX IO-
BBIIIATH B KOHEYHbIN K02 (PHIMEHT H3BIIeYeHUs He(hTH (€CIIH ITH METOAbI HO3BOJIIOT BOBNEYD B aK-
THBHYIO pa3paboTKy crabofpeHupyeMble 3anackl HepTH).

K yBenmueHHI0 KOHeUHOH HeTeOTHayH BefeT, B YaCTHOCTH, (hOPCHPOBAHHBIH OTOOP KUAKOCTH
BCJIEACTBUE MOBBIIEHHA NIPENENa PeHTa0EIBLHOCTH IKCIUIyaTallMi CKBa>XKMH MO OOGBOJHEHHOCTH NPO-
AYKI(HH.

MeTonb! BTOPOI FPYNNBI HATIPABIEHBI, B OCHOBHOM, Ha BOBJICYCHAE B aKTHBHYIO pa3paboTKy He-
APEHUPYEMbIX HIIH C1a00fpeHAPYEMBIX GAaHCOBBIX 3aacoB HE(OTH U BEAYT K YBENUYEHUIO CTENEHH
u3BlIeYeHUs HePTH U3 HETP.

IIpn BbIGOpe ¥ OGOCHOBAHWM THAPOJHHAMHYECKHX METOJOB NOBHINIEHHMS HE(TEOTAAYH ILIACTOB
JOJKHBI YYATHIBATHCA TEXHAYECKHE BO3MOXHOCTH HA3EMHOTO M MOA3EMHOr0 060pyNOBaHUA (KOHCT-
PYKIMs CKBaXXWH, YCTHEBOE O0OpYNOBaHHE, IOBEPXHOCTHOE OGYCTPOHCTBO, CIIOCOOB! IKCIIyaTalMd
CKBaXWH, IPON3BORUTEILHOCTh HACOCHBIX YCTAHOBOK H JIp.).

Bupsl, 06 beMBI BHEPEHAS B OXHfRacMas 3(p(PeKTHBHOCTh OOOCHOBBIBAIOTCA B TEXHOJIOTHYECKAX
cxeMax, IPoeKTax pa3paboTKu ¥ fopa3paboTKa He(TIHBEIX MECTOPOXK/ICHHM, a TakKe B pa6oTax mo
TEKYILEMY T'€0I0r0-IIPOMBICTIOBOMY aHAIH3Y H N0 pe3yJbTaTaM aBTOPCKOTO HAf[30pa 32 peanu3aluei
TIPOEKTHBIX JOKYMEHTOB.

8.3. Memoobi paciema mexHonou4eckux nokasameaeli paspabomxu 6a3060z0 eapuanma

MerTopns! pacdeTa TEXHONOTHIECKHX MOKa3aTeael o 6a30BOMy BapHaHTy NOZIpasfeNsioTCs Ha ABe
OCHOBHbIE TPYIHIEL

K mepBo#i I'pynme OTHOCATCS SKCTPalONSIMOHHEIE METOMbI, BKIIOYAIOIIHE XapaKTEPUCTHKH BbI-
TECHEHM ¥ HIMHTAIMOHHbIE MOJICIIH, IIOCTPOEHHBIE IO pe3yJIbTaTaM MEHOro(aKTOPHOrO aHajiu3a.

Ko BTOpOI rpymnne OTHECEHBI METO/BI, OCHOBAHHBIE HAa IPHMEHEHNH (PA3HIECKH COflepKaTENbHbIX
MaTeMaTHYECKUX MOfIeNIell Iporiecca H3BIICUeHU He()TH B3 HEOMHOPONHBIX MIAaCTOB (TIOCTOSHHO JEH-
CTBYIOIHUE I'€OJIOr0-TEXHOIOTAYECKAE MOJIENIH).

XapakTepHUCTUKON BLITECHEHHS HAa3bIBAIOT IMIMPHIECKYIO 3aBHCHMOCTE THIIA HAKONJIEHHAs JOOBI-
ya He)TH — HAKOIUICHHBIN OT6Op XUAKOCTH. XapaKTEpHCTHKA BLITECHEHHA OTPaXKaeT peallbHblil Ipo-
Lecc BhIpabOTKY 3aacoB He()TH B CBI3aHHYIO C HAM JTHHAMEKY OOBOTHEHHS IPOJYKIMHA IIPH pa3paboT-
Ke HEOTHOPOJHBIX IUIACTOB HAa PEXXKAME BBITECHEHAA HepTH BOJOM.

XapakTepHCTHKY BLITECHEHAS IIO3BOJSIOT Cy[HTE 06 3¢(peKTHBHOCTH BEIPaOOTKH 3anacoB He(pTH
TpHM 3aBOAHEHHN OGBbEKTOB pa3paborkd. CoNOCTaBlEHHE XapaKTEPUCTHK BBHITECHCHHS Pa3jiMUHBIX
06'bEKTOB pa3paboTKH B 6e3pa3MepHOM BHJE NO3BONISET CPABHUBATE 3TH OGBEKTHI, BHIABIATE IPHIH-
HBI B (paKTOPBI, BAUAIOIAE HA XapaKTep BEIPAOOTKM 3a11acoB HE(DTH.
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B npakTike pa3paGoTku He(TSHBIX MECTOPOXACHHN, HApSIAY C APYTHMH METORAaMH, XapaKTepUCTH-
KU BBITECHEHUS UCHONB3YIOTCS A OLeHKH 3hheKTHBHOCTY MEPOIPUSATHA MO COBEPIICHCTBOBAHUIO
cucTeM pa3paboTku. BHEceHHe n3MEHEHHH B CHCTEMY pa3palOTKH, CBS3aHHBIX C BOBJIEUEHHEM B aK-
TUBHYIO pa3paGoTKy He(TeHaCHIMEHHBIX YJaCTKOB M 30H IPOAYKTUBHBIX IJIACTOB, OTPAXkKaeTcs Ha
¢opMe XapaKTEPHCTHK BLITECHEHNS, IIOCKONBKY MEHIETCS XapaKTep JHHAMUKH OGBOJHEHHOCTH IIPO-
AYKUHH.

Ora 0cO6EHHOCTh XapaKTEPHUCTHK BBITECHEHUS HCIOJB3YETCS B IPAKTHAKE pa3paboTKu HeDTAHBIX
MECTOPOXKACHUH A7l KONIMIECTBEHHON OLIEHKH MEPOIIPUSATHI 1O NOBBIEHHIO €€ 3¢ eKTUBHOCTH.

Hcnone3yeMble B IPaKTHKE XapaKTEPUCTHKH BHITECHEHUS MOKHO pa3fie/IUTh Ha {Ba BHJ]A — HHTET-
panbHble U quddepeHInaNbHEIe.

HHurerpanbible XapakKTepHCTHKH BbITECHEHHS, KaK INPaBUIIO, YCTOHYMBEI, C1aGo “pearupyroT”’ Ha
cly4yaiiHble KPaTKOBPEMEHHBIE M3MEHEHHS Npoliecca pa3pabOTKH MECTOPOXKAEHHSA, © MEHSIOT CBOIO
¢opMy IHIIIE IPY CYIECTBEHHBIX H3MEHEHHAX [IPONCCCOB U3BIEYEHUS He(PTU B 3HAYATEIIHLHOM 06be-
Me pa3pabaTkIBa€MOro ILIacTa.

Ouddepennuanbable XapaKTEpACTHKA BLITECHEHNS, BKIIIOYAlONINe B ce0s TaKue BEIMIMHBI, Kak
TeKymas goobiya vedtr, HeTecopepkanue B OTOHpacMoil MPOAYKIMH WK BOfOHeTIHOH (pakTOp,
3HAYMTENBHO MEHEE YCTOWUMBBI, TPEGYIOT Gollee TINATENBHBIN OGPaGOTKYM HAaHHBIX, “OTCeMBaHUN”
cIy4aitHbIxX (PaKTOPOB IPH MX IOCTPOCHHH M HCIIOJIB30BaHHH [1Is ONIpefeneHUs 3¢ (peKTHBHOCTH METO-
OB NOBBILIECHHST He(PTEOTHAYHA IITACTOB,

HapexnaocTs KOMAYecTBEHHBIX OLeHOK dt¢dekTusHOcT 'MITH miacToB mo xapakrepucTEKam
BBITECHEHUSI B 3HAUMTEIBHON CTENIEHH 3aBHCHUT OT JOCTOBEPHOCTH NPENCTABICHHASA TeOIOTHIECKOTO
CTpOeHus1 00 bEeKTa Pa3spaGOTKH HIH €70 Y4acTKa, BEJIMYMHB] 3aN1acoB He(hTH, CTENEHH H XapakTepa ux
BBIPaGOTKH, CTaGHILHOCTH CHCTEMB! Pa3pabOoTKH, IOPSAKA U TEMIIAa BBOAa B pa3pabOTKy MECTOPOXK-
IEHUsI MM €TO Y4aCTKOB, IepeMeINeHns 3anacoB HedTr 13 OfHAX YacTell 3aJIeXXd B IpyTHe, a TaKke
OT XapaKTepa H 00 -€MOB IPOBOAMBIINXCSA MEPONPHATHIA B NpeNIIECTBYIOUMI mepuoy. Pa3nuyHoe co-
4JeTaHMe 3THX OCHOBHBIX (DAKTOPOB MOXKET OKA3bIBaTh CYIIECTBCHHOE BIUSIHUE HA IOBeCHHE XapaK-
TEPHUCTHK BBITECHEHHsI B IIpoIlecce W3BICYEHHUs 3anacoB He(pTH. OCHOBHBIM IIPH3HAKOM, ONIPEEIsIO-
IIMM BO3MOKHOCTH MCHIONB30BaHMS KOHKPETHOH HHTErpalbHOM XapaKTepHCTHKH BBITECHCHUS IS
9KCTPANoONAINH Ha IPOTHO3HBIH NIEpHO], ABISETCS IPSIMONUHEHHBIN XapakTep Ha KOHEYHOM YYacTKe
K MOMEHTY Hayaja NPUMEHEHHs FMAPOAMHAMHYECKONO METOMa NOBLINEHHA HepTeOTRaYH (METOABI
pErynupoBaHys) Ha paccCMaTpUBaeMOM 00 LEKTE. ITHM 0GCTOATENLCTBOM, ITO CYIIECTBY, M OO BIICHIET-
Csl MHOrooOpasye BHIOB HHTEIPaJbHBIX XapaKTEPHCTHK BLITCCHEHHAS, NPENNIOKESHHBIX Pa3IAUYHBIMA
HCCNe[oBaTeNsIMH, KaXfas B3 KOTOPHIX, B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBHH H OCOOEHHOCTEH
nporiecca BbIpaGOTKH 3amacoB HehTH, MOXKET 0Ka3aThca Haubonee MpreMIeMoi.

XapaKTepUCTUKHA BBITECHEHUSI MOTYT NPHMEHSATHCS A/ OUCHKH 3(PHEKTHBHOCTH NMPAKTUYECKH
BCEX METO/IOB I'MAPOfMHAMIYECKOr0 BO3AEHCTBHS HA IIPOTYKTHBHBIC IUIACThl, 32 HCKJIFOYEHHEM, BO3-
MOXHO, IIOITa30BbIX 30H Ia30HE(TSIHBIX OOBEKTOB Pa3paboTKH.

CregyeT HMeTh B BUAY, 9TO H3MeHEeHHE (POPMBI XapaKTEPHCTHAKH BLITECHEHUS MOXET GbITH CBA3aHO
KaxK C BOBJICUEHHMEM B aKTHUBHYIO Pa3pabOTKy HERPEHHPYEMBIX HIIH CIaGOpeHUpYyEeMbIX 3aHacoB Hed-
TH (B TYMHKOBBIX 30HaX, OTAENBHBIX IPOCTIOSAX, JIMH3aX | T.1.), TaK U ¢ IlepepacipeneieHueM oT60poB
SKUKOCTH M 3aKa4KH BOJBI [I0 CKBaXHHAM, T.€. TUIPONMHAMUYECCKOE BO3NEHCTBIE MOXKET OKa3bIBaTh
BIIMSHHE KaK Ha KOHEYHYIO, TaK U Ha TEKYIyIo HedTeoTauy. IIoaTOMY HpH ONiEHKE TEXHOTOTHIECKOM
3(pheKTHBHOCTI MEPONIPHSATHH CISTYET UCHONB30BATh PE3YILTAThI TEKYIIEro re0Ioro-mpoOMBICTIOBO-
T'O aHaJIN3a C IEJIBI0 OpefeIeHNs HOMONHATEIBHO BBOINMBIX B Pa3paboTKy 3anacoB HE(TH B pe3yiib-
TaTe U3MEHEHNS CHCTEM BO3AEHCTBHS, OYPEHHS CaMOCTOATE IbHBIX CKBaXXUH Ha OTHENbHBIE IIPOCIION,
JIMH3BI, TYNUKOBbIE U CIa00APEHUPYEMBIE 30HBI.

ITockonbKy BenMYMHEI 3aacoB He(TH B 3THX 30HAX OOBIYHO HEBENHKHU IO CPABHEHHIO C OGIUMHE
3amacaMu HepTH 06 beKTa pa3paGoTKH, BIMSHEE BBOJA HX B aAKTUBHYIO pa3paGoTKy MOXKET OKa3aThCs
cnabo 3aMETHBIM Ha (OpMe XapaKTepUCTUKH BBITECHEHNS. B 9THX cnydasx o6peMbl JoObIaY HeTH,
MOJTy4eHHbIE U3 JONOIHATENLHO BBEIEHHBIX B Pa3pabOTKy re0JIOTHIECKHX 3aacoB HeOTH, OIKHBI OIl-
PeneNnaThes OTAEIBHO U HEINKOM OTHOCHTECA K METOAY I'HAPOJMHAMUYIECKOTO BO3IEHCTBHA.

Hcnonb3oBaHue XapaKTEPUCTUK BBITECHEHHS IIO OTHETBHAIM CKBaXXWHAM MJIsl OLeHKY 3(hpeKTUB-
HOCTH THAPOAMHAMHYECKHUX METOROB YBEJIMYEHII HE(TEOTHAaYH SABIISETCA BECbMa YCIOBHBIM H3-3a CY-
IIECTBEHHBIX H3MEHEHNH pexXuMa paboThl KaXN0H U3 HEX B T€YCHHE DepHOja IKCIUIyaTaluy U B3au-
MOBIIUSHIA PaGOThI OKPYKaFOIIHX CKBaXXHH. B CBSI3M ¢ 9THM KCIIONB30BaHKE CKBAKUHHBIX XapaKTepu-
CTHK BBITECHEHMS JJISI OIIEHKN TEXHOMIOTHIECKOH 3(h(peKTHBHOCTH THAPOLNAHAMIYECKOT'O BO3NEHCTRHS
HE peKOMEH/yeTcsl.

J1ng MeToOB TUAPONUHAMIIECKOrO BO3ACHCTBHS, IPEAYCMaTPUBAOIIAX BOBICUCHUE B aKTHBHYIO
pa3paboTKy HEPpEHUPYEMBIX 3a11acoB HE(MTH, B HA9aIbHBIN IIepuoy pa3paboTKu 06 bEKTa PEKOMEHNY-
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eTcs npuMeHeHHe AugdepeHmanbHbIX XapaKTePUCTHK BBITECHEHNS BBUJY HU3KOH OOBOJHEHHOCTH
IPOAYKIHAN.

s onpeneneHns KOMMYECTBEHHON 9¢(PeKTHBHOCTH T'MAPOAMHAMHUYECKAX METONOB YBEIHUYECHHUS
TeKyIIeil i KOHeUHO! He(DTeOTHa4l MOTYT MCIIOIb30BAThC XaPAKTEPUCTUKU BEITECHEHUS PA3IHYHO-
'O BHJ]a, OCHOBHBIMH U3 KOTOPBIX SIBJISFOTCS CICAYIOLIHe:

Qx

1. =— = A + BQ, (npepnoxena Hazaposeim C.H. 1 CunagyessiM H.B.);

Q.

2.Q,=A+ B (npegnoxena Kam6aposeim I'.C. & ap.);

> 4

B
3. Qg =A + —= (mpennoxkeHa [Tupsepasnom A.M. u 1ip.);
NQ

> 4

4.Q,=A +BQ;, (npeanoxena KazakosniM A.A.);

5.Q:.=A+ Bg—" (npepnoxena YepenaxunbiM H.A. u MoBMmbiroi I'.T.);
B

6.Q,=A +BInQ, (npemnoxena CazoHoBbiM B.d.);
7. Qz = A + BInQ, (mpegnoxena MakcumossiM M.I1.);

8.Q,=A+ Bln% (npepnoxena 'ap6om ®.A. u llummepmanom 3.X.);

. % =A+Be’® (mpennoxeHa PpaHIy3cKIM HHCTUTYTOM HedTH);
10.Inn, = A + BInQ,;
11.q,=q, + ™
9
12.q, =
=Ty Bt’

rae Q,, Q,, Q. — HakomIeHHas ¢ Hayala pa3paboTku fo0bda HedTH, BOIBI, KUAKOCTH COOTBETCTBEH-
HO; Oy, 5, Qx — A0ObIYA He(PTH, BOLBI, KUAKOCTH 110 FOAaM pa3paBGOTKU COOTBETCTBEHHO; A, B, ¢, o, B —
Koa(brIReHTH, OIpefienseMble CTaTUCTHYECKOH 00paboTKoi (hakKTHYECKHMX TaHHBIX; N, — CPEHETO-
moBasi gois HedTH B JOOBIBaeMOM KHUIKOCTH; , — TOXOBas BoObINa He)TH 32 NEPBLIH TOJ paccMaTpH-
BaeMOro Nepuona; t — BpeMs, rofbl.

WurerpanbHpie XapaKTepUCTHKM BBITeCHeHMs BUEOB (2), (3), (6), (13) u muddepeHnuanpuble xa-
PaKTEPUCTUKH BbITecHEeHHs BUROB (10), (11), (12) u (14) aBasttorcs HanOoee IPOCTHIME H YIOOHBIMU
npH “pydHOil” 06paboTKe JaHHBIX A ONpeneneHus 3(P(eKTUBHOCTA THAPOANHAMITYECKOTO BO3MIEH-
ctBua. OcranbHble BUABI XapaKTEPUCTUK BLITECHEHMS IIPH “py4HON” 06paboTKe (haKTUUECKUX JlaH-
HBIX i1 KOImdecTBeHHON onleHKH 3¢dekta or TMITH TpebyroT ropasgo Gonpumx 060 beMOB BBIYHIC-
JIeHUH UK UCTIONB30BAaHUsI METOHOB NOA0Opa pa3inyHbIX BEJUYHH B Koo dumenTos [11].

B a1ux ciyuasx pekoMeHpayeTcd “MalmHHAs” oOpaGoTKa MCXOMHBIX AAHHBIX C MCIOJIB30BAHHEM
OBM, g1 yero Heo6XOMUMO COCTABUTE AJISE KOMIIBIOTEPA IIPOr'paMMy sl BRIOOpa HAMIydIIlero B
XapaKTEPUCTHKY BHITCCHEHUS.

Ouddepennuanpapie XapaKTepACTUKY BoITecHeHns BrAa (11) u (12) aist mocTpoenus 6a30BOro Ba-
pHaHTa M onpeRelieHns 3(PEKTUBHOCTH THAPONHHAMUYECKOrO BO3NEHCTBHSL PEKOMEHAYETCS IPAMeE-
HATB B Nepuoy Ge3BopHoit fo6b19u Hed T, KoadduimenTtr: o u B ist 9THX XapaKTEepUCTHK BBITECHE-
HES LeNecoo0pasHo ONPeHelsaTh ¢ YIETOM CHOXKMBIIErocs Koa(guueHTa najenns fe6uros HedTH
II0 paccMaTpuBaeMoMy OGBbEKTY HO Hadala r’HIPOAUMHAMUYECKOro BO3ACHCTBHEA. B HEKOTOPBIX cilyya-
s1X K03 pUIMEHT O A XapaKTepUCTUKY BBITeCHEHM Bijia (11) onpepensieTcst KaK OTHOLICHHE Cpefi-
Hell HayanbHON TOOBOH HOGBIYM HE(ITH OJHOM CKBAXXHHBI K H3BIEKacMBIM 3alacaM He(PTH Ha OTHY
CKBaXUHY.

Pu3nyecky cofiepKareibHag MaTeMaTH4ecKas MOJENb (T€ONIOro-TEXHOIOIHIEeCKask MORETb) Mpo-
mecca pa3pabOTKH ILIAcTa IPENCTaBIsIeT co60i cucTeMy muacddepeHraNLHBIX YPaBHEHHI, OTPaXaro-
X (PyHFAMEHTANbHbIE 3aKOHbI COXPAHEHWSI MacChl, HMIYJILCa, SHEPIHH, KOTOpble ¢ HanGonbIIeiH
MOJIHOTOM Ha CErOfHS ONMUCHIBAIOT H3y4yaeMblii ponecc. CACTeMa ypaBHEHHH JOOHIETCS HAYaIbHbI-
MH 4 I'PaHAYHBIMY YCIOBUSMH, BKIIIOYAIOIMMH YIIPABIISIOIAE BO3ACHCTBHS HA CKBaXXKUHAX.
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Oco60 clefyeT OTMETUTh, YTO CHCTEMAa YPaBHEHHUH C JOMIOJNHUTEIbLHBIMA YCAOBUSIMU OIIHCHIBAET
(pUILTPaLMOHHbI IPOLiece B 061aCTH, KOTOPas, B CBOIO OYepe/ib, SIBISETCA MOJENbIO PealbHOrO reo-
JIOTMYECKOr'o 00 bEKTa, OTINYAOMIET0oCs, KaK IIPAaBIIIO, CJIOKHBIM CTPOCHHEM. DTY MOJEJb Ha3bIBAIOT
reosoro-MaTeMaTH4YeCKOA MOENBIO 00 BEKTa Pa3paboTKH.

OcHOBHbIE TPeOOBaHNS, IPENBIBASEMBIE K COBPEMEHHOI (pH3MIECKA COfEepRATENIbHONM MaTeMaTH-
YeCKOl Mofienu npoliecca pa3paboTKH, TAaKOBBI:

— MofeNb NOMXKHA ObITh IPOGIEMHO OPHEHTUPOBAHHOM, T.€. JOJKXHA YYMTHIBAaTh BCE OCHOBHBIE
TEXHOJIOrM4ecKue (haKTOPhI peaqu3yeMoro npouecca pa3paboTKH (IUHaMUKY (DOHAA CKBAXKWH, IIAPO-
KWH CIIEKTP YIPaBISIOMMX BO3AEHCTBAA HA CKBAXXHUHAX, IPOAYKTABHOCTH CKBAXHUH U T.IL);

— nH(pOpMAIOHHOE 00ECIeIeHIE MOTENH TOMKHO OCYIIECTBIATECA B aBTOMAaTH3HPOBAHHOM pe-
KUME;

— BpeMs paCUeTOB JOJIKHO ObITh IPaKTHYECKH IPHUEMIIEMBIM IIPH IPOBENCHAH MaCCOBBIX PacueTOB;

— MOJIeJIb JOTIKHA ObITh aflallTHPYIOIIeics MO aHHBIM HCTOPHH pa3paGoTKI.

TpeGoBaHKA U TEXHONOTHS CO3NaHMA MOCTOSHHO JEHCTBYIOIUX I'€0Or0-TEXHONOTHYECKHIX MOJie-
el u3noxena B “‘Pernamenrte” [5].

CnenyeT nOgUepKHYTh, YTO COBPEMEHHbIE YHCIEHHbIC MOIENTH (PHIIBTPAli B COBOKYITHOCTH Y4H-
THIBAIOT HEOMHOPOTHOCTH IJIACTA [0 TOJIIMHE U IPOCTHPAHHAIO, NOPAOK pa30ypHBaHHs, CHCTEMY pa3-
MeIIeHNs. ¥ PeXNMBI paboThbl CKBaXKUH, UX MHTEP(EPEHIHNIO, HEOMHOMEPHOCTh B MHOro(a3sHOCTh
¢$UIbTPalHOHHBIX IOTOKOB, KANUITISAPHbIE ¥ IPAaBUTANOHHEIE CHJIBI, HEJIHHEHHOCTD 3aKOHOB (PHJILT-
pauuu u fp., — T.€. BCE CYIECTBEHHBIE IeosIoro-pu3niecKue U TeXHONOrHIeckne (hakTophl mponecca
pa3paboTKi He(PTAHBIX U ra30HE(DTAHBIX MECTOPOKICHHH.

IToaTOoMy MOJEN¥ XOpOIIO agaNTHPYIOTCS N0 HaHHBIM UCTOpHH pa3paboTku. C moMoubio Mojenel
¢unbTpanny, B IPUHINIE, MOXKHO JaBaTh HaJleKHbIe IPOrHO3bI TEXHOJIOrHYECKUX IToKa3aTenel pas-
pabOTKH C THAPOIRHAMIYECKAMHE BO3AEHCTBUAMHE 000T0 BH/A, a TAKXKE HAJIEKHO OLICHUBATh 3(pdek-
THBHOCTbH IIPOBEEHHBIX MEPONIPUSTH.

9. OCHOBHBIE BBIBOJbI I3 AHAJTIM3A PASPABOTKM MECTOPOXJEHHA

Ora yacTh paboThl, ABIAIOMIASsICA 3aKIIOYEHUEM OTYETA, JOIKHA ObITh KPaTKOH, MOABITOXUBAIO-
el Bce BBIBOABL, CACIaHHbIE B Pa3lINYHbIX pa3iefiaX OTYeTa.

B BpIBOpgax OTMEYaroTCcsd OCOOEHHOCTH Mpoliecca pa3paGoTKH NaHHOIO MECTOPOXKIEHHS, TEHIECH-
[UH, OTMEYEHHbIE B NOCIEIHNIE FOfiBI B IIpoliecce pa3paboTKH, OllEHKa CyHIeCTBYIOLIECH CHCTEMBI pa3-
paboTKHu, a TakxKe PEKOMEHAYEMbIE MEPONIPHUATH TIO PETYIUPOBAHHUIO Nponecca pa3paboTKH (HpHMe-
Heruto 'MITH) n ux npeanonaraeMas 3(p(eKTHBHOCTD HITH PEKOMEHAALMS O HEOOXONUMOCTH COCTaB-
JIEHWsI HOBOI'O IIPOEKTHOI'O JOKYMEHTA.
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B33 — 60KOBOE 3NIEKTPUIECKOE 30HAUPOBAHUE

®TI'Y HIIII Pocreondorn — @epgepanbroe TOCYAapCTBEHHOE YHHTAPHOE HAyYHO-IPOHU3BOACTBEHHOE
npegnpuaTie “Poccmiickue reonoruyeckue (poHAbL”

BHK - BopoHe(TsIHOI KOHTAKT, BOFOHEPTIHON KOHTYD

THUC — reoU3nYECKUE ACCIENOBAHNS CKBAXKIH

I'’K3 MITP Poccun — rocyapcTBEHHasi KOMHCCHS IO 3aracaM HOJIe3HbIX ACKONaeMbIXx MuHHCTepCcTBa
npupoaHbIX pecypcos Poccniickoit ®enepanuu

I'MITH - rufpoguHaMiUYecKre METORBI IOBLIIEHHS HepTeoTHaYH

TH3 — razoHe(pTAHAS 3AINEKD

I'HK - rasoHe¢TsIHON KOHTAKT, ra3oHE(TIHON KOHTYD
I'PII — rUAPOPas3phIB I1acTa

IC — FM'OPH3OHTANIbHbIE CKBAXKHHBI

I'CK - ruppopuHaMHEYECKHU CBSI3aHHBIE KOJUIEKTOPA
HHW3 - HayajbHbIE U3BJIEKaeMble 3aI1achl

OIl3 - ofpaboTka Mpu3aGORHOU 30HBI

IIK — NPePBIBUCTBIE KOJIEKTOPA

P — PYKOBOIAIIUYI JOKYMEHT

PM — pagmoMeTpHst

CIl ~ CIIOHTaHHAs IOMISIPU3ALHUs

CIIK - CHIBHO IPEPBLIBACTHIE KOIIEKTOPA

IITH - mwTaHroBbIE INyOHHHBIE HACOCHI

O9BM - 31€KTPOHHO-BLIYMCIATEILHAS MAIIMHA
SIIH  ~ 3neKTpOUEHTPOOEKHbIE HACOChI

INPNI10XKEHME B

(pekoMeHayeEMOE)

®OPMA ITPEICTABJIEHUS TPAPHUYECKHUX MATEPUAJIOB K OTYETY
1O AHAJIN3Y PA3BPABOTKH HE®TSIHBIX U TASOHE®TSIHBIX MECTOPOXIEHU

B nensix conocrasieHust rpadMIecKUX MaTEPHAIOB IO aHAM3Y Pa3padoTKA HEQTAHBIX MECTOPOK-
IEHHI, a TAKXKe BO BpEMEHH 1O OTHOMY MECTOPOXKACHHIO, BBOIATCA ENHHOOOpa3ne B HU300paXKeHNH 110-
Kaszareseill paspaGoTKu Ha KapTax H rpaukax, IOCTPOCHHE KOTOPHIX PEKOMEHAOBAHO HACTOSIMMHU
METOUYECKUMH YKa3aHUIMH.

YcnoeHable 0603Ha4YeHII H300paXkacMblIX Ha KapTax IOHIATHH X IOKa3aTeNel ONpegeNsroTcs neicT-
BYIOIIEM B HacTosiimee BpeMs “KaranoroM yCIoBHEIX 3HAaKOB A1 KapTorpadaIecKux MaTEPHATIOB, CO-
CTaBNIsieMbIX [PH pa3Belke d pa3paboTKe HEMTSIHBIX H Ia30BbIX MECTOPOXAeHHMIL” [7].
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Conepxanne rpauIecKux IPUNOXESHUA ¥ oT9acTH (hOpMa UX IPEACTABICHNS IPUBEICHEI B COOT-
BETCTBYIOINX pa3fjeiax OCHOBHOTO TEKCTa PYyKOBOAcTBa (cM. pasgen 5.2.3). Huxe gaHbl mononHuz-
TeNbHbIE NOICHEHHUS 110 UX 0OPMIIEHHIO.

a) CxeMa pacllONOXEHHsI CKBaKHH.

Ha nnane MeCTOpOXJEHHS C YKa3aHHEM HauajbHbIX U TEKYIHX KOHTYPOB He(PTEHOCHOCTH | ra30-
HOCHOCTH (cM. Tabmuny B1) HaHOCsATCS poOypeHHbIe U IPOEKTHBIE cKBaXXuHbl. Ha cxeMe cruromuoi
JIMHUEH MOTYT OBITH BBIJCICHBI OTACIbHbIE YIAaCTKH pa3pabOTKH, FPaHUIIb] JHIEH3HOHHOIO Y9acTKa.

OcHOBHBbIE 0603HaYEHH CKBAXHH

Matomas Bedys @ Passepounas

HarmeTaressHas ZXE JImKBHAMpOBaHHAs

O B 6ypennn g Ha6mogatenbaast
@ @ B ocBoenun na 6anance
3aKa39mMKa, NORPSAIINKa
> TIORPAR B xoncepBanun
O IIpoexThas, B T.4.:
O TeKymero rofa, 3aKpa- Z ) KoHTpobHas
TIMBAETCA KPACHBIM
Cnenyioniero roga, 3a-
KpalHBaeTCs PO3OBLIM
O INocnenyronmx ser,
He 3aKpaIdBaeTCs
6) Kapra pacnpocTpaHeHus KOJIEKTOPOB.
Kaxk camocrosiTenbHas KapTa B OTUETe MOXeT He MpUBONUThCA. CIIy>KUT OCHOBO# KapT BIMSHUA 3a-

Ka4yKy U OCTATOYHBbIX He(PTeHACHINEHHLIX TONmMH. CTpOUTCS Ha 6a3e CXeMbl PACHONOXKEHHA CKBa-
KiH. 30HBI pacnpOCTPaHEHHA KOIIEKTOPOB 0603HaYarOTCs INTPHXOBKOM HITH PACKPACKOi, HAIIPHMED:

BBICOKOIMPOAYKTUBHBIC cpenneﬁ NPOAYKTHBHOCTHA HH3KONPORYKTHUBHLIC

IIpusepenue nerexypl 00693aTEILHO.

B) Kapra tekymero cocTosiHus pa3paGoTKH (KapTa TEKyIMX 0T60POB) U KapTa pa3paboTKu (KapTa
CyMMapHBIX 0TGOPOB U 3aKaUKH).

Cw. pasgen 5.2.3.

r) I'pachux paspaGorku.

Haxonnernble nokasarenu W306paXaroTcs XKUPHBIMYA JTHHUSIMH, TEKYIHE — TOHKAMHE.

H306paxkaemble TOKa3aTeM JOIKHLI IMETE CIEAYIONHNEe O003HAYECHHS:

po6b1ya HedTH, Q, - 3aKayka BOmbl, Q,, ¢
%____ M0ObI4a XUAKOCTH, Q. ° 0OBOHEHHOCTB (IO BECy), N,

— __ __poOpiwarasa, Q.  ____ ___ TIJIaCTOBOE JaBleHue, P,

Macmra6 nokasareseii BbIGHpaeTcs O YCMOTPEHHIO aBTOPOB OTYETa, OOHAKO, JKeIaTellbHO, YTO-
65! rpauK pa3Melalncsa B pa3Mepe OGHOTO JIHCTa BaTMaHa (IJIs IEMOHCTPALUH).

m) Kapra u3zo6ap.

CrpouTcs Ha OCHOBE CXEMBI PaCIIOIOKEHHUS CKBAXIH, U306aphl HAHOCITCSI TOHKEMH CIUIOMIHBIME
JIMHUAMH, H306apa ¢ o6yCIOBICHHBIM KPaTHBIM fiaBlieHHeM yTonmaercs. CipaBa OT u300pakeHus
CKBaXXMHbI IOl HOMEPOM €€ B 3HaMEHATelle YKa3bIBAaETCs 3HaUYEHHE IIaCTOBOTO JaBICHNS.

¢) KapThl HayanbHBIX He(PTCHACHIIEHHBIX, A30HACHIIIEHHBIX 1 OCTATOYHBIX He(hTEeHACBILLEHHBIX
TOJIIIHH.

CrposiTCA Ha OCHOBE CXeMBI PaCllOJIOKEHHsI CKBAXKWH, a KapThl OCTaTOYHBIX HE(PTEHACHIILIEHHBIX
TOJIIMH KONOMHATENFHO Ha JIMTOMOIMYECKO OCHOBE. 3HaUeHNe TONIINHBI YKa3bIBaeTCs B 3HAMEHATE-
Jie TIOX HOMEPOM CKBAaKMHBL V30/IMHVE MPOBOAATCA TOHKOM JIMHMEH, ¢ OOYCIIOBIICHHON TOJIIMHON —
YTOJILIEHHOI; KpaTHOCTh M30IMHME (depe3 2, 5, 10 MEeTpOB) BHIOHpaeTcs UCXOI W3 MCXO[HBIX TaHHBIX.

40



PI 153-39.0-110-01

Ta6muna Bl. DneMenTh! KapT pa3IMyHOrO Ha3HaYeHUs]

Hazpauus YCIIOBHBIX 3HAKOB s oGpa)KeHne

BremHmit KOHTYp He(TEHOCHOCTH

IIpenmonaraeMplit BHEIIHMI KOHTYD 0.3
Y L ] .

He(PTEHOCHOCTH

BHyTpeHHH# KOHTYp HE(TEHOCHOCTH

o® °0 0.8
IIpennonaraeMslii BHyTPEHHHI KOHTYP 03
Py oo .
He(TEHOCHOCTH —
BreniHnil KOHTYp ra30HOCHOCTH X X 0.8
IIpemnonaraeMbIi BHCIIHUI KOHTYpP X X 03
Tra30HOCHOCTH
BuyTpenHumA KOHTYp ra30HOCHOCTH XX XX 0.8
\-__ ——— .
IIpeanonaraeMslit BHyTpEHHHE KOHTYD XX XX 0.3
——— °
Tra30HOCHOCTH

JIusun BRIKTWHUBAHES (3aMEIIICHHE)

HIPOAYKTUBHOIO INIacTa (TOPU30HTA)

a) yCTaHOBJIEHHAs MRl

6) npepnonaraemast LLLLLED LS N T 1

OG6o3HayeHNE 30H PaCIPOCTPaHEHNS PA3IMYHbIX KOIIEKTOPOR ¢M. HA COOTBETCTBYIOIICH KapTe.

X) I'padhyk 3aBECUMOCTH Uncna paboOTAIOIMX T0OBIBAOIINAX CKBaskK¥H, CPEAHETO ficOuTa o6biBao-
el CKBaXXUHbI ¥ OGBOJHEHHUS IPONYKIMY OT TeKyleil HedTeoTnasm.

Bce nokasarenn 6epyTcs cpeHerofosbiMu. I1o ocu abemuce oTkmabpIBacTCA TEKYIIas HedTeoTAa-
9a B OPOICHTaX, IO OCH OPAMHAT — OCTalIbHbIe MoKa3zaTenn. O6Bouenne NPOAYKIMH 1aCTCA B NPOLCH-
Tax OT TeKyIe oOhIYM XAIKOCTHY B IUIACTOBBIX YCIOBHsIX, [JeOUT cKBaKUHBI IO HedTH cpepHuii yn-
JIOTHEHHbBINU.

3) Kapra pnusiHus 3akauky (Kapra 3aBOofHeHNs) (prucyHok I'S).
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I'paduk paspaGorku

CrpouTcs 0 IIacTaM MHOTOIIIACTOBOrO OOBEKTA Ha 6a3e CXeMbl PACHOIOXKEHNS CKBAXKAH H Kap-
TBI pacIpocTpaHenus KolnekTopa. O0a3aTeNnbHO ykaspizaeTcs GOH JOOHIBAIOIEX ¥ HarHeTaTelb-
HBIX CKBaXWH, paGoTaromuil Ha HaHHbIH IIACT U UX CIOCco6 SKCIUTyaTaluy. Bei6op umcia 30H 0O CTe-
TICHU BIIVSHUS Y ONpEesIeHNe UX IPaHMUll Ha KapTe IPOU3BONUTCS aBTOPAMH HCXOMS M3 aHAIIN3a BCEX
TeOJIOrO-IIPOMBICIIOBBIX HAHHBIX 110 CXEME: U3MEHEHHNE 3aKAYKHU — H3MEeHeHne NOObIam, OGBOTHEHHOC-
TH, INTACTOBOTO aBIEHUA B OKPYXaIOLIMX CKBaXXHHaX, aHaJIA3a JAHHEIX IeOUTOMETPHH M PACXOOMe-
TpHHA X T.J. (CM. pUCYHOK I'6).

30HBI BAMAHAS H306paKaloTCd PaslHYHON IITPHXOBKON 110 YCMOTPEHHIO aBTOPOB. PexoMeHpye-
Mble 0003HAYCHHSA 30H:

- aKTHBHOE BO3JICHCTBHE 3aKaUKH

cnaboe BO3JEHCTBHE 3aKaUKK

OTCYTCTBHE BO3[ECHCTBHS

INPUIIOXEHME T

(pexoMenpyeMoe)
PUCYHKH

CIHCOK PUCYHKOB

1. Pucynok I'l — CxemaTruecKasi KapTa pacIpOoCTpaHEeHHs KONJIEKTOPOB Pa3iMYHON NPONYKTHBHOCTH.

2. Pucynok I'2 — CBopsO-craTcTHYecKHil pa3pes mnactos -1, O-11, -1, -1V (Il 06'bekT pa3paGoTKy)
MyxaHOBCKOr0 MeCTOPOXKICHH.

3. Pucynok I'3 — Kapra teMnoB 0T6opa ¥ 3aKauKy IO IIacTaM.

4. Pucynok I'4 — Kapra Tekyiero cocrossmsi paspaboTKu.

5. Prcynok I'5 — Kapra ocTaTouHbix He(hTEHACHIIICHHBIX TOMIIHH.

6. Pucynok I'6 — CxeMaTruecKas KapTa BIIMSHHS 3aKaUKH BOJBL.

7. Pucynok I'7 - PacnpepeneHne HayanbHBIX I€OIOTHYSCKUX 3aHacOB 110 BBICOTE 3a/IEKU.
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CxeMaTH4ecKas KapTa pacnpoCcTpaHeHus: KOJUIEKTOPOB
pasnEYHOA NPOXYKTHBHOCTH

BBICOKOIPONYKTHABHBIE KOJIEKTOPBI
V7] MalnonpofyKTUBHBIE KOJLJIEKTOPbI

HCTIPOHMITAEMBIC TOPOALL

rpaHUIp] UIomanei

Puc. I'l.

PII 153-39.0-110-01
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0 40 80 %
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CeopHo-craTuctryeckuii paspe3 mnacros -1, I-11, O-1I1, O-IV
(III o6bexT pazpaboTkn) MyxaHOBCKOTO MECTOPOXKACHUS

VIHTepBamBl pa3pesa, CIIOKEHHOTO KOILIEKTOPAMH:

6onee yeM B 70% cxBaxxun
V77 30-70% cksaxun

menee yeM B 30% cKBaxXuH

Puc. T2,




Kapra TemnoB or6opa u 3aKauku
IO TUTacTaM

Temn oTOopa miacra "A"
|:| TeMn orbopa miacra "B"

Temn or6opa mwacra "C"

1 @ HOMep U NOJOXEHHAE CKBAXKHUHEI

/—— KOHTYp He(pTEHOCHOCTH (BHYTpEHHHIA) N0 mmacty "A"
KOHTYP He(PTEHOCHOCTH (BHYTpEeHHHH) 110 iacty "B"

.~ KOHTYp He(pTE€HOCHOCTH (BHYTpeHHHMH) 110 1wiacty "C"

Puc. I'3.

4 P 153-39.0-110-01

PIT 153-39.0-110-01
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Macirra6 1: 50000
0.5 0 05 10 15 20xM

Ycnosabie 0603HAYSHUSA
CkBaxuHbI [OOBIBaOIINE, HArHETaTEIbHBIE

e -<)— TIpOeKTHbIE, B TOM UHCIE (O Tekymnero rona (XpacHslit mBeT)
O ClIeRyroIero roua (po3oBbIi I[BET)
o -’- poGypeHHbIe, IEHCTBYIOM e

o .¢. B 6ypennn
(\D) {p— B OCBOCHHH
) —Cp— B KOHCEpBallHH, 6€37cHCTBHER

328&- JIAKBAAPOBAHHBIE
@@ passegounsie npoGypennsre, B Gyperuu
@ @ [be3oMeTpHYecKHe (mabaromaTebHbIE), KOHTPOIBHBIE

8 JIMHAY PaBHBIX HAYATHHBIX HE(PTEHACHIEHHBIX TOMIIAH
+ = BHEIIHAN HAYaJILHBIA KOHTYp HepTeHOCHOCTH

- — BHEIIHHH TeKyIIuii KOHTYP HedTeHOCHOCTH
BHYTPEHHUI HaJaJIbHbIA KOHTYP HE(DTEHOCHOCTH

BHYTPEHHUII TEKYLIN KOHTYP HE(TEHOCHOCTH

V7V VY™~ uHWS BLIKIMHEBAHNS IPOJYKTHBHOLO IIacTa
Puc. I'4.

46



P 153-39.0-110-01

Kapra octaTouHbIX HehTeHAChIEHHBIX TONIHH

1 — ckBaxuHbl FOOBLIBAIOIIME, HarHETaTeNbHbIE, MPOEKTHRIE; 2 — TO Xe, pabGoraroume, 1.4 — Hedre-
HacbIICHHAA TONINMHA; 3 — BHEIIHMN HAaYalbHBIA KOHTYP HE(TCHOCHOCTH; 4 — BHYTPCHHHMU HaUabHBIH
KOHTYp He(TEHOCHOCTH; 5 — BbICOKONMPONYKTHBHBIE KOJIEKTOPA; 6 — CPpeHCHPONYKTHBHEIE; 7 — HU3KO-
NPOAYKTHUBHBIE

Puc. I'5.
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CxeMaTrYecKas KapTa BIHSHASN 3aKa9YKH BOIBI
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1 - 3akauka oGecneumBaer ¢oHTanmpoBanne ¢ peburom > 10 T/cyT; 2 — 3akauka
obecrieumBacT MEXaHM3HPOBaHHYIO A00bI4Y ¢ Ac6mToM > 10 T/CyT; 3 — BIAsHAE 3aKadKH
HE3HaYMTEINRHO, leGUThI CKBaXKUH MeHee 10 T/cyT; 4 — nepoprpoBaH H paboTaeT TONBKO
FaBHBIA IIacT ¢ feéuToM > 10 T/cyT; 5 — mepdopupoBaHLI B paGoTaIOT COBMECTHO ABA-TPH
wiacra; 6 ~ nepcopapoBaHbI {Ba-TPH IUIACTa, HO H3 HUX pabOTaeT TONBKO AAaHHBIA IUIACT;
7 — nepdoprpoBaHbI ABa-TPH IIACTa, HO JAHHBIH IIACT He paGoTaeT; 8 — 1e6GUT FaHHOTO
mnacra < 10 T/cyT; 9 ~ MexaHU3HPOBAHEI CKBAaXXHMHB! C OGBOJJHEHHOCThIO 25% H MEHee;
10 — MexaHU3HPOBaHb! CKBAXKHHLI C OGBOTHEHHOCTHIO 25% 1 Goinee; 11 — B HarHeTaTeNbHOM
CKBaXXHMHE NaHHBIA IacT nepdopupoBan; 12 — B HarHeTAaTeJIbHOH CKBAaXWHE JAaHHBIA
miacT He nepdopmposaH; 13 — BHemmMii KOHTYp HeTEHOCHOCTH; 14 - rpaHmua
3aMeLEeHHs! KOJUIEKTOPOB IIacTa IIOTHLHIMA NopoiamMu; 15 — rpanmma pacopocTpaHeHHS
MAaJIOIPONYKTHBHBIX KOJINIEKTOPOB MOIIHOCTRIO MeHee 4 M; 16 — iacT He nepdopApoBaH;
17 — MexaHM3UpOBaHHBIE CKBAXHHEI C Je6HTOM 6onee 10 T/cyT; 18 ~ MeXaHW3APOBaHHbIE
CKBaxXwuHBI ¢ ie6uToM Gonee 10 T/cyT, paGoTaeT TONBKO JAHHBIN IUIACT.

Pnc. I'6.
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H - aGconrorHas riy6uHa
Puc. I'7. Pacr[penene}me Ha4aJdbHBIX FeOJIOrH4YE€CKHUX 3a1aCoB IO BbICOTE 3AJICKH.
NPUIOXEHME [
(pexoMenpayeMoe)
TABJINIBL
Crmcox TaGmug

1. Ta6nuua [J1  — McxopHble reonoro-(pusumdeckue XapakKTEPUCTHKH IKCILIyaTal[MOHHBIX 00 bEKTOB

2.Ta6mupa [I2  ~ XapakTepHCTHKA TapaMeTPOB IIacTa (rOpH30HTa)

3. Ta6muna I3  — CraTucTHdeckde paibl paCHpeAcICHAS NPOHAIIAEMOCTH

4. Ta6bnupa [I4 — XapakTepHCTHKa TOJIIHH IJIaCTOB

5.Tabmuma IS  — CrarucTHyecKde NOKa3aTeld XapaKTepACTAK HEOJHOPORHOCTH IL1aCTOB

6. Ta6muna [I6 — 3amacel He()TH ¥ paCTBOPEHHOI'O Trasa, yAcHauIrecs Ha 6anance ®I'Y HIIII Poc-

reoncoHaa

7. Ta6nuua [I7 — 3amacekl IPEPOJHOIO ra3a ¥ KOHJEHcaTa

8. Ta6nuua I8 — CocrosHme ¢oHAa CKBaXUH (Ha ATy aHAIH3a)

9. Tabmama 19  — CpaBHeHMe NPOEKTHBIX H (PaKTHYECCKHX NOKa3aTelel pa3paboTKH (I1acr)

10. Ta6nuua 10 — [JuHaMEKa CpEHEX NJIACTOBBIX 7 3a00fHBIX HaBiIecHAN
11. Ta6muma 111 ~ JunamMuka o6BOHEHHOTO QOHNA CKBAXKUH

12. Ta6mmna 112 — Temnel BeIpaGoTKH 3an1acoB HEPTH (Ha AaTy aHANN3a)
13. Ta6nuna 13 — [Tunamuka Texymux Koah@unneHToB He(pTeu3BIeyeHust

14, Ta6mnua [J14 — PacnpenencHue reoJOTHMYECKUX 3allacoB HE(TH IO UX CBA3M C HarHETATENLHBIMA
CKBaXXMHAMU (Ha aTy aHaJIu3a)

15. Ta6mnua 15 ~ CtpykTypa 3anacoB HedTH 0 X pa3GypeHHOCTH (Ha HATy aHAIN3a)
16. Ta6nuua [116 — BeinonHeHue miana MEpONPUATHR IO KOHTPOIIIO 32 POLECCOM pa3paGoTKH
17. Ta6nuna 117 — Pe3yasTatTel, NONy4YEeHHEIE IIPY UCCISIOBAHIN CKBAXWH (BUJ HCCIEIOBAHNS)
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Ta6mama J1. Vcxonubie reonoro-hu3ndecKne XapakTePHCTUKHA IKCILUTyaTAMOHHBIX 00bEKTOB

Benuynna
NeNe HaumenoBanne OGo3nayenne| PasmepHOCTE
OB BEKTHI
Cpennsa riyGuHa 3aneranns] H M
Tun 3anexu
Tun xonnexropa
Pa3Mepsl 3ajiexu: JIMHA/IIAPDUHA L/B M
Inouians HeTEHOCHOCTH A, M2
TInomans ra30HOCHOCTH A, M2
Cpepmusas Tonumaa 3¢ dexTHBHAA H, M
Cpennsis Tonumaa HedTeHaCHIIEHHASA H, M
CpepnHsis TONIAHA ra30HaChIeHHAs h, M
CpepHsis HacBIILEHHOCTH He(PTHIO Sy HONH €fl.
CpenHsist HachbIUIEHHOCTD ra3soM S; ROIH efl.
Cpenuss HachIIEHROCTD CBA3AHHOM BOROR Ses RonH efl.
Cpenssis NOpUCTOCTD M ROJNH efl.
CpengeapugmeTryeckas IPOHUIIAEMOCTD K MKM?
Koas¢drumenT BapHanyy pacipesieneHus V(K) NONH efl.
NIPOHULACMOCTH
IInacroBoe gaBneHHe P MIla
IlnacroBas Temmeparypa T °C
OrMmeTka npusenenud Py, u Ty, Hg, M

Cpepnuze cBoiictBa ¢IIOHAOB B MITACTOBBIX YCIOBHAX

ITnoraocTs HeTH

JaBnenne nacenmenus He)TH rasoM
JaBneHne HaCLIIEHHS BOABI Ta30M
Tasocopepxanne HeTH
T'asocopepxanue BOALI

O6Bemubll K03 PunaenT HEDTH
O6BeMBbIil KO3¢pHIIEEHT ra3a
O6BeMubIil KO3DPUIHERT BOXDI
Bsaskocts nedrr

Baskoctk rasa

BsisakocTe BOABI

CpenHue cBojicTBa (IIOKIOB B CTAHAPTHBIX YCIOBUSIX

IInoTeOCTE HedTH
IInoTHOCTH rasa

ITnoTHOCTE BOABI

P

o

)

Hc. uz :nw

FF&SF

Ha

Px
Pr
Ps

r/em’
MIla
MIla
M3
M/
HOJH efl.
ROJH ef.
HONH ef.
mllac
mllac

MIlac

/™3
/™

/M3
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O603Hae- Benmuunna
NeNe i HawmmenoBanne e PasmepHOCTH
06 BEKTHI
Bsizkocts HedTH My mlIlac
BaskocTs rasa He mlla c
Bs3kocTs BOABI Hs MIIac
ConepxaHnue cepsl B HeTH %
Copepxanne napadusa B et %
Copepxanne acalbTCHOB B HepTH %
HayvasnbHble reosorayeckue 3anackl HegTu Gy TBIC. T
(yrB. 'K3 MIIP Poccun nnu wa 6anance OI'Y
HIIII Pocreondonna), B T.4. no xareropuu C;/C,
Hauanensie 3anacel pactBopeHHoro rasa (yre. IK3 | G, MJTH, HM®
umm Ha 6anance BI'®), B T.4. no xateropmn C,/C,
Hauanbnbie 3anacet cBodomHoro rasa (yr8. TK3 wm | G, MJIH. EM®
Ha Ganance BI'®), B T.4. o kareropuu C;/C,
HauankHele Teonoruyeckue 3anackl KoHgeHcara | Gy MJH. T
HavansHuble TpOMBIIITIEHHbIE 3aAChl OMYTHBIX
KOMIIOHEHTOB (Teuil 4 fp.)
Koaddunuent HepTen3BIeIeHNS KUH JIOMNH ef.
KoadduuuenT BerrecHenns HedTH BOROH IIpH Hy- IIOTH eI,
7IeBOY Ta30HACHIIEHHOCTH
Koadduument BriTecHenns HedTH BOROH Npu AOJH ef.
PpaBHOBECHOH Ia30HACHIMCHHOCTH
Koa¢dunueHT BoITECHEHU HE(TH ra3oM HOJH €efl.
Koadduuuent BrITecHEHNS ra3a HePTHIO AONH €1,
KoagduuperT BbITECHEHHS I'a3a BOJOH [ONA ef.
Cp. k03¢ duIKEHT IPOAYKTHBHOCTH K, T X 10/cyT MIla
Cp. k03 puIEEeRT TPAEMHECTOCTH K, T X 10/cyr MIla
KosdduuueHT yAeIpHOR NPOAYKTABHOCTH | MT X 10
M cyt MIla
KoaddumueHT yreapHoi MpUeMHCTOCTH Kom. ya. M x 10
M cyT MIa
IIpuBeneHHbIA PafHyC CKBasKUHBI Rpp M
ITe€30IPOBOHOCTD IIIACTA X 104 M3/c
3aBHCEMOCTH OTHOCHTENLHBIX (ha30BbIX ponuna- | £,(Sy); £(S,) | momn en.
eMocTei HeTH ¥ BOJbI OT HACBLIIIEHHOCTH BONOMI
3a3ncmyocm OTHOCHTENLHBIX (pa30BbIX nponnma- | f,(Sy); £(S,) | Aomu ep.
eMocTel HeTH U ra3a OT HaChIIMEHHOCTH HedThIO
3aBucnMoCTH (PU3NIECKUX CBOACTB IIACTORBIX R bj AONH eX.
¢hrronnoB OT AaBIeHHs NPH IIAaCTOBOH TeMnepa- j= fj(P)
Type *. Rk
TO Xxe, npu 20°C R bj
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Ta6auna [J2. XapakTepucruka napaMeTpoB IUIacTa (TOPU30HTa)

Ne]Ne pin

IInacr

Tun | INpounua-
Yuaacrok |komnek-| €MOCTb,
TOpa MKM

Iopuc-
TOCT®, 1.€.

Hacepimies-
HOCTB CBSI3aH-

HOIt BOJIOH, J1.€.

Havanohas
He(TeHaChlI- | ra30HACHI-
INEHHOCTH, | EHHOCTD,
B.e. I.e.

Taéamma 3. Crarucruueckue paabl pacIpeACHCHAS IPOHMIIAEMOCTH

Ilo naaHBIM reodu3mIecKAX HCCNENOBaHMMA

ITo gannBIM 1a60OpaTOPHOIO H3ydCHHS KEPHA

HHTCPBaJbl H3MCHCHHUSA

YHCIO ClIydacs

HHTCPBAJIbl A3MCHCHHUS

YHCIO ClIy4YacB

Bcero:

Ta6mna 4. XapakTepuCTHKa TONIIMH IIaCTOB

Tommuna

HawumeHoBanne

3navenue

O6uas

Cpennss, M

Koadd. Bapuanum, fonu en.

WuTepBan U3MEHEHNA, M

Hedrenacrimennas

Cpenusas, M

Koadd. Bapuanum, fonu en.

HuTepBan u3MeHeHHA, M

TazoHackimeHHas

Cpepusasa, M

Koag . Bapramuu, fonu ef.

HnTeppan u3MEHEHHH, M

OddekTuBHAL

Cpennss, M

Koadd. Bapuanuu, fomu en.

Hnrepan u3MeHeHUs, M

Ta6muna [IS. CraTHcTHyeCKHe NOKa3aTeH XapaKTepHCTHK HEOTAHOPOIHOCTH ILIacTOB

NeNe i

ITnacr

KomnngecTBO
HCTIONB3YEMBIX
CKBAXXUH

KosdduruenT
necyanucrocTy, K

Koadpunuent
pacunenennocry, K

Xapaxk-
TEePUCTHKA

Koapd.

BapHanny

cpenHee
3HAYECHHE

k03 .

BapUaLuK

cpennee
3HaYyeHHeE

npephIBAC-
TOCTH

Hpyrue
noxKasaTelnu

HEOHHO-
ponHOCTH
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Ta6muna JI6. 3anace! HeTH H PACTBOPEHHOTO Ta3a, yucasiuecs Ha 6anance ®I'Y HITII Pocreondonga

30HBI
NeNe

Ilnacr| Yaacrok Kateropus

i HedTs- |BogoHed- | rasoned- ([razoBogo-

Hasa TsAHAasA TAHASA He(bTﬁHaﬂ BCero

HauannHble reonorHIecKue 3anacel
He(TH ¥ KOHJIEHCaTa, ThIC. T

B T.4. BOBJICK4A€MbIC
HEBOBJICKACMbIC

HaganbHble H3BIeKaeMble 3amachl
He(TH # KOHJCHCATA, THIC. T

B T.Y4. BOBJICKAaCMBIC
HEBOBJICKAacMBbIC

HavanpHble reoIOrMYecKre 3amachl
PAacTBOPEHHOT'O ra3a, MJIH. HM>

B T.4. BOBJICKAacMbIC
HEBOBJICKAacMbiC

Oto6paHo ¢ Havaia pa3paboTKi
Ha...200... T

HedTH, THIC. T

KOHJIEHCATAa, THIC. T

PacTBOPEHHOTO I'a3a, MITH, HM®
KoapdrpeHT HedTeH3BIECYeHNS, A.€.
Koad¢drmpeHT KOHREHCATOOTHAYH, A.€.

Oprauu3anus, yTBEpAHBIIAS 3amiachkl,
AaTa yTBEPXKAECHAA

Ta6auma 7. 3anace: npAPORHOro ra3a H KOHACHCATA

30HbI

NeNe rasoned- | razosed-

rasosas BCEro
TAHAA TEeBOSIHAA

HavansHble reoloTHIecKHe 3aachl
rasa, MJIH. HM>
KOHJEHCATa, ThIC. T
HavansHble H3BIeKaeMbie 3aachl
rasa, MIIH. HM>
KOHJIEHCATa, ThIC. T

HavanbHbIe NPOMBINLIEHABIE 3a0aChl HOMYTHBIX
KOMIOHEHTOB (Tenvs U Ap.), MIH. M

OTtobpaHo ¢ Hayana pa3paborkd Ha ...200... r.
rasa, MJIH. HM° '
KOHJIEHCATa, ThIC. T

Opranm3alys, yTBEpAUBINAsl 3a1ackl, JaTa
yTBEPXIEHAL
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Ta6mana 8. Cocrosinne ¢oHa CKBaXXHH (Ha JaTy aHAJIHA3a)

NeNe i

PDoH CKBAXKUH

Kareropus

KonudgectBo

1

Ponp 1oOhIBAIOIINX
CKBaXKHH

IIpo6ypeno
Bo3BpalneHo ¢ Apyrux FOpu30HTOB
Bcero
B T.4. AeACTByIOLHE
U3 HEX: OHTaHHBIE
SIH
mry
rasmagpT
GespeficTByIOMIKE
B OCBOEHMH nocye OypeHus
B KOHCEPBal[H
nepeBefieHo Ha APYTrHe FOPH30HThI
nepefaHo Nox 3aKauKy
JIMKBHIEPOBaHHEBIE
nepeBENIEHO B IpyrAe KaTeropuy

®oHp HaTHETATEIBHBIX
CKBaXXuH

IIpo6ypeno
Bo3BpallleHO ¢ APYTUX TOPH30HTOB
IlepeBeneHo U3 ROGHIBAIOIMX
Bceero
B T.4. IOf] 3aKaYKO#
B 0e31eiiCTRHA
B OCBOCHMH 11oCyIe GypeHns
B KOHCEpBaIuHl
B 3KCILTyaTaluu Ha He(PTH
nepeBEIeHO Ha ApYyTHe FOPH30HThI
JIMKBHAUPOBAaHO
MEPEBENCHO B APYrAe KaTerOpHH

®oHp ra3zoBbIX
CKBaXXUH

IIpoGypeHo
Bos3spallleHo ¢ ApYTUX rOpH30HTOB
Bcero
B T.4. AEHCTBYIOIIHE
6e3peficTByIONIHE
B OCBOCHHH 1ocjie GypeHus
B KOHCEpBaIMu
TIEpPeBENI€HO Ha APyrHe FTOPH30HTHI
JTUKBURAPOBAHHBIE

CreupanbHbie
CKBaXHHBI

Bcero

B T.49. KOHTPOJIbHbIE
Ibe30METPHYECKHE
OOroUIalonIHe
H JIp.
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Ta6muna [19. CpapHeHHe NPOEKTHHIX U (PaKTHYECKAX [TOKa3aTeneil pa3paboTKu (I1acT)

20... 1. 20... 1.
IToka3arenu

MPOEKT dakT POEKT dakT

Jo6sr4a HedTH BCero, ThIC. T/TOT
B TOM YHUCIE:
M3 NEPEeXONALINX CKBaXXHH
¥3 HOBBIX CKBAXKUH
H3 CKBaXHH Oe3[cHCTBHSA H KOHCEPBAIHK
3a CYeT METO/A MOBbIIICHHUS He(DTEH3BICUEHUS
Haxonnennas [o06p4a HepTH, THIC. T
B T.4. 33 CYET METO/A NOBLINECHAS He(pTeH3BICIECHHS
doObr4a He(pTAHOrO rasa, MJIH. HM/rox
Hakonennas fo6er4a ra3a, MIH. M3
o6sra ra3a U3 ra30BOil MIAKH, MITH. M/TOX,
Haxkormensas 106bI4a ra3a U3 ra30Boii IIANKH, MTH. M
Ho6r1ya KOHEHCATa, ThIC. T/TOJ
HakomneHHas 106bI9a KOHIEHCATa, THIC. T
Temn oT60pa OT HaYaibHBIX H3BJIE€KaeMbIX 3a11acoB, %
O6BofHEHHOCTD CpefHerofoBas (o Macce), %
do6pi4a XUAKOCTH, BCETO, THIC. T/TON
B T.4. ra3nudt
SLH
IITH
HakomienHast 1o6bI4a XHUIKOCTH, TIC. T
*3aKauka paboYero areHTa HaKOIUICHHAS, ThIC. M’
rOOBast, THIC. M>/TOX
KoMneHcaius 0T60pOB XHIKOCTH B IMJIACTOBBIX YCIIOBHAX:
Texkymas, %
HakoOIUTIeHHast, %
JKcIuryaTaiimoHHOe 6ypeHHE BCETO, ThIC. M
Bsoj 1o0OpIBatOIIMX CKBAXKHUH, IIT.

Bri6pITHE HOOBLIBAIOIIMX CKBAXKHH, IIT.

B T.4. HOJ 3aKa4Ky
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Ta6mana 9. Oxonuanue

IToxkazaremn

20...

T.

20...

IIPOEKT

daxkr

NIPOEKT

dakr

Ponp fo6GHIBAIOINX CKBAaXKWH HA KOHEI] FOfia, IIT.
B T.4. HAarHETaTeJIbHBIX B OTPabOTKe
MeXaHM3UPOBaHHBIX
HOBBIX

ITepeBop CKBasKMH Ha MEXaHU3UPOBAHHYIO AOOBIUY, T,
Bgojj HarHeTaTeNbHBIX CKBAXKHH 11O 3aKa4Ky, IHT.
BrIObITHE HarHeTaTeIbHBIX CKBAXHH, IIT.
Heficrpyrommit ¢oHI HarHETATENEHBIX CKB. HAa KOHEIL rofia, IHT.
CpegnnecyTounblil JeORT OgHOH HOGBIBAIOLIEH CKBaXHWHbI

no HedTH, T/CYT

110 XKUAKOCTH, T/CYT
CpentecyTO4HbIN feOUT CKBAXXKUH U3 Ge3efcTBHS B KOHCEPBAallHH

1o HeTH, T/CYyT

1O XHUAKOCTH, T/CYT
CpepHecyTOYHbI! Ne6AT HOBBIX CKBasKHH

1o HedTH, T/CYT

1O XKHUAKOCTH, T/CYT
** CpenHeCyTOYHbIi e6UT | cCKBaXKHHBI IO ra3y, ThIC. HM3/cy'r
CpenHecyToYHas PUEMHCTOCTL HarHeTaTenbHoO CKB, M3/cyT
Cpennee naBnenue Ha 3a60sx fobe1B. CKB (no papam), MITa
ITnacroBoe gapnenue, MIla
Tazoswiit dakTop, M3/T
KoagduuueHT ncrnons3opanns OHAA CKBAXUH, AONH X,
KoaddnuueHT skcnmyaTaluy CKBaxXuH (110 ctocobam), TOMH el
IInoTHOCTS ceTKH HOGHIB. M HArH. ckBaxuH, 10* M2/CKB

OcraToyHble T€OJIOTHYECKHUE 3aNachl Ha | CKBaXXMHY 9KCINTyaTalyOH-
HOTO (OHJIa, T/CKB

Ocra'rqume HU3BJIEKaEMbIe 3anachbl Ha 1 CKBa)KHH}’ sxcmya'rannomzoro
¢donga, T/ckB

* [IpEBONHATCA B TOM YHCIIE TOKa3aTeNb 0 KaxkAOMy KOMIOHEHTY pabodero aredTa (I1IAB, monumMep, menoys 1 1.4.).
** CgefieHus 0 foGbIYe ra3a, KOHAEHcara, feGuTax 1o rasy NpUBOAATCS TOIBKO 1O ra30HE(TIHBIM 3aJIeXKaM,
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NeNe mi

IlaBnenue

Tonei

Ha gaty

aHallhu3a

ITnacrosoe, MIla
1o OG'BEKTY
B 30HE oT6Opa
B ra30BOH IIanke
B 30HE HATHETAaHUI
Ha JIMHAY HAaTHETaHHA
3a6oiiHoe B JOOBLIBAIOILKX cKBaXkuHax, MITa
1 psg
2 pan
HT.IL
3a60iHOe B HarHeTaTe/ILHBIX CKBaxudax, MIla
1 psan
2 pan
HT.OL
Ha ycrbe HarHeTaTenbHBIX CKBaXuH, MIla
1 psan
2 psan
HT.OL
PaGouwnit nepenapn gasneHus (B 30He oT60pa)
Pry— Py, 106.
Koaddnuuent npopykrusHocTH, T/cyr/MIla
He(Th
KHKOCTh
KoaddunmenT npremucroctd, M>/cyt/MITa

Ta6mana J11. [Junamuka o6BOHEHHOTO (DOHAA CKBAXKHUH

NeNe

Toper

Ha paty

ITokasaTenu

aHann3a

O6BogHEHHOCTD NpoRyKuuu, %
KonnuecTBo JOOLIBAIOIIMX CKBAXHH
KonngecTBO OOBOIHEHHBIX CKBAXUH
B T.4. 33 CYET HarHETaHHS

nogseMa BHK

TeXHAIECKHE IPAIHNHBI

KonuuecTBO CKBaXWH, BLIOLIBIINAX U3
9KCIUTyaTalHy 3a CIeT OGBOINHEHUS
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Tabauna {12, Temms! BIpaGoTKH 3anacoB HedTH (HA ATy aHANIH3a)

OTHOCHTENLHBIH TeMIl 0TO0pa HeTH IO yIacTKaM 3a ... T.
NeNe Mnacr NeNe mnut Bceero
Ha3BaHHE
y4acTka
Hroro

Taémuna J13. JTuramuka Texymux ko3¢ uimeHTOB HepTEH3BIEUSHHS

T'oxe1 pazpaboTku Texymuit K03 PAIMEHT
Inomans HedTeH3BIECYCHAT
NeNe AIIH Y4aCTOK Inacr OT 3anacoB IUIOMA#
(ygacTka)
1
2
[0 MECTOPOXIECHHUIO

Taémmua [d14. Pacnpenenenne reoJIOTHYeCKNX 3aacOB HE(OTH 110 HX CBA3M C HATHETATENbHBIMY CKBaXKUHAMHU
(Ha gaTy aHanmu3a)

IIponenT GanaHcoBbIX 3anacoB He(TH NO TPYIIAM KOINIEKTOPOB

NeNe Ilnact I'pynna I I'pynna I Ipymma I
Konnexroprt, BCKpbIThIE Konnexropsl, BCKphITBIE Konnexropsl, BCKPBITHIE

HarHETATEIBHBIMA H KOOBI- TONBKO NOOLIBAIOIHMHA TOJILKO HarHETaTENbHBIMH
BaIOIAMH CKBAXKAHAMH CKBaXKHHAMK CKBaXXHHAMH

Ta6mana [I15. Crpykrypa reosorndeckux 3anacoB He()TH 1O HX pa3GypeHHOCTH (Ha JaTy aHAJIA3a)

3o0HbI
NeNe Hedrs-| Bomo- | rasomomo- Beero
Has |HedTsHas| HedTAHAsA
3anace! He(hTH B pa3bypeHHO YaCTH MECTOPOXAEHHS, ThIC. T
3anace! HeTH, TOATERAMHUE Pa36YPHBAHMIO, THIC. T
3anace! HethTH, IPUXOASAIIHEECS Ha 1 CKBaXKHHY, THIC. T
a) B pa36ypeHHOH JacTn
6) nopiexanyue pa36ypuBaHAIO
Taénnna /{16, BrimonHenue miaHa MEPONPUSITHIT IO KOHTPOITIO 3a IPOLECCOM pa3paGoTKH
IInas PaKTHYECKH BBLIMTOIHEHO
Tpraws
Toper Meponpnsarus o P anﬁ
KOJIUYECTBO nepuo- KOMHYECTRO TIepHo- TKJIOHCH
HCCIIENOBaHui | JIHYHOCTH JRUYHOCTD

* 1o ycMOTpPEHHIO aBTOPOB MOXHO IPHBECTH TaGMNHUIBI IO pa3HbIM BHAAM HCCIEAOBAHMM HITH OTPaHHIHTLCH CCHIIKOM Ha Tab-
JIHIBI B pa3fenax 3-5.

Ta6auna [I17. Pe3ynbraTsl, IONYyYEHHbIE IPH HCCIETOBAHAN CKBAXKHH (BHJI HCCIEOBAHNS)
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PykoBopmrens
®I'Y “OkcneprHedrreras”
Munsrepro Poccun

PykosopuTeas TeMbI

COI'TACOBAHO:

3amecrurens MuHICTpa
snepreTukd Poccmiickoit ®epepamun

PyxoBogurens [lenapraMeHTa pa3paboTKH
U TAIEH3UPOBAHAS MECTOPOXK/ICHHUIH
Mumnsaepro Poccun

HavanpHuK YnpaBieHus
HaYYHO-TeXHHYECKOro IIporpecca
Munsnaepro Poccun

e

ot
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B.®. bazus

B.E. baumies

B.B. lllenemnos

A.IO. KopiyHOB

TLIIL. Be3pykux
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