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YIAK 556.3

PexOMEHOOBAaHO K MU3[aHHIO pELLIEHHEM CEKIMH HHXCHEPHOH
3aLUMTBl TEPPUTOPHH H BLIYMCIIMTENBHBIX METONOB B H3bICKa-
Husax HayuHo-texHuueckoro cosera IIHUHUUC Toccrpos CCCP.

PexoMeHaaumMu 1O BblOOpY IMIpOreosiOrHYecKHX Iapamer-
pOB 191 0DOCHOBaHHA CNocoba NpeHHPOBAHUA MOATOIEHHbIX
ropoackux tepputopui [ITHUHUKUC Toccrpos CCCP. — M.:
Crpornsaar, 1986. — 56 c.

[IpuBOOATCA pe3ynbTaTbl HayYHbIX HCcneqoBaHMi Mo 0GOCHOBAHMIO
pPacyeTHbIX THAPOTCOJIOTHYECKUX CXEM 3aLMTHOI'O OpeHaXa TeppuTO-
pUM, TMOATOMNEHHLIX MOoA3eMHBLIMH BoOdaMu. JlajoTcs pexomMeHaaiuu
Mo BbIGOPY onTUMaNbHO# IAyOHHBLI pacueTHOR MOILUHOCTH JIpeHHpYe-
MOIo BOJOHOCHOI'O IUIaCTa ¥ OLEHKE €roc MnaHoBou (HALTpaudoHHOHA
HEOOHOPOAHOCTH.

[IpuBecHa CBOAKA OCHOBHBIX THAPOTCONOTHYECKHX MapaMeTpoOB,
NMpUMeHAEeMbIX NpH PUILTPAUKOHHBIX PACYETaAX 3aUTHOIO OpeHaxa,
a TaKXe METOLOB HX MONEBOro ONpedeNeHHsi, B YaCTHOCTH 3KCHpecc-
METONOB.

JAng paGOTHHKOB DMPOEKTHO-U3IBICKATENLCKHX H M3BICKATEIIBCKHX

OpraHH3alMi pasnIuHbIX BCOAOMCTS.
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NPEAUCIAOBHUE

[loaTonnenue 3aCTpoeHHbIX TEPPHTOPHUIt MOA3IEMHBLIMHY BOJAAMH CBA3AHO ¢ QUIIBT-
pauued M3 BOOOCMOB ¥ BONOTOKOB, YTeYKaMH H3 BOJOHOCYLMX KOMMYHHKalLKN,
nepchopmupoBaHncM penseda 1 apyrumu daxkropam. Tonbko BLibopoutioe o6-
ciieqoBaHue, nposencHHoe locctpoem PCOCP, nokasano, 4TO MNOATOMICHHCM
3aTPOHYTHI MHOIe TeppHTOpHH Pocchiickoit denepaumy.

B cBA3M C 3THM BaxHOe 3HaUYcHHE NMpHoGpeTacT YCTPOACTBO [NPEHaKHBIX COOPY-
KCHHUH, KOTOpble BXOOAT B CUCTEMY HHXXEHEpHOH 3allMTBhI 3aCTPOEHHLIX TCPPHUTO-
puil. llepexBaTHbie, NUHeHHbIC, KONBIEBbIE, CHCTEMATHUCCKHE M OpPYTHE HPCHAXKH
CNyXaT 2PpPeKTUBHBIM CpeaAcTBOM OopbObLI ¢ HOUTOIUICHHEM TeppHTOPHH Mom3em-
HbIMH BOAMH.

HuxcHepHo-THApOreonorHYeckoe obSOCHOBAHME 3aLLMTHBLIX IPEHAKHBIX MEpPO-
MPHATHR NPH KOMIUIEKCHOM NPOEKTHPOBAHUH HHXCHEPHOW NOAroTOBKH TCPpPH-
TOPUH TOPOOOB BBLIMONHACTCA [MPOBEONCHUEM TIHMPOTreOSIOrMYSCKUX (DHUIIBTPALLMOH-
HBIX pPacyeTOB, BKIIIOYAIOLUYWX OLUEHKY BOAONOHHIHUTEABHONO H BOIOOTBOAHOIO
NEeACTBHA HpeHaXa.

[IpoeKTHpOBaHUE HAPCHAKHLIX MCPONPURTHR NHPCAYCMATPUBRAET COCTABACHUE
PaCYETHBLIX HHXXEHEPHO-THOPOrCONOTHYCCKHX CXEM H TpOBEAEHHE pacucTOB pe-
Ha)ka, OCHOBAHHBIX Ha MCIIOJIb30BAHUY THAPOTeEOJIONHYECKUX [apaMeTPoOB, OT-
PAXAOUMX €CTECTBEHHLIE W M3MCHEHHBIE MHXCHEPDHO-TEONOTHYECKHE M THIPO-
reojjoruueckye ycrnoBus. OfpedeneHue rpaHuin pacyetHod ob6nacty GunbTpauMy,
oco0eHHO no rnyOUHEe reoNOrMYECKOro pa3spela, ABJAETCA BaXKHOHU 3amauedt, Ko-
TOpasd BO3HHUKaeT ODBIYHO MNPH IPOCKTHUPOBAHMH NApeHaxef. PellleHWe ITHX BO-
MPpOCOB B 3HaYMTENIBHOH CTEIMEHH Olpenensier cocraB M obvreM HeoOGXOIHUMbIX
HHXKEHEPHO-TEONMOFHYECKHX H3BLICKAHHHA, B YaCTHOCTH OypoBBIX H OIMBITHO«PHIIBT-
pauMoHHbiX pabor. [lostomy anpHopHoe onpeneNneHne ONTHMANBHBLIX Pa3MEPOB
o0nacTn HCCNENOBaHHWA NOA TOT MKW HHOH LHPEHAK CNYXHT 3ajave ONTHMH3IAUHH
HHXXCHEPHBIX HM3bICKAHHH,

Takoe Xe 3HavyeHHe HMMECT OUEHKA IU1aHOBOH (DMALTPALHOHHON# HEOOHOPO-
HOCTH OPECHHPYEMOIro IInacTa, HeoOXOINMMOCTh YYCTa KOTOpO# cleayeTr onpeme-
NATH 3apaHee, O NMPOBedcHUA BCET0 KOMIUNCKCA OMbITHOPUNLTpALMOHHBIX paborT,
YTO TaKXE€ MOXET Chirpath OoNblIyi0 ponbk B ONTHMHU3AUHM HHXEHEPHO-TEOono-
I'MUYECKHX H3bICKaHHA.

YkajzaHHBlIe BOMIpOChl, C KOTOPbIMH OOBIMHO [PHXOOHKTCA CTANKHABATBCA MPH
COCTABJ/ICHHH pacYeTHbIX THAPOreONOrHYECKUX CXEM, pacCMOTpEeHbl B MaHHBIX
PexoMeHnaumnsax, roe NpHBelcHa METOOMKa OUCHKH ONTUManbHOA rnyOHHBI H3bIC-
KaHUl u mnnadHoBoil UIBTPALMHMOHHOH HEOOHOPOIZHOCTH [APEHUpYeMoOoro Iulacra.

OcHoBHaa uyacte PexomeHnaum# noceAileHa BbIGopy METOQOB ONpeneneHUA
PACHETHBLIX THOAPOrCOJIOTHYCCKHX XApPaKTEPHCTHK, HeobOxomumelx nna  obocHo-
BaHHUA 3AILUMTHBLIX ApeHaxed MNOATOIUVICHHLIX TeppHTOPHH, rAe faHa kKpaTkasd Kilac-
CHPHUKaAUHA KAK CaMHX XapaKTEpHCTHK, TaKk M METOAOB HX lONeBOI'c onpenene-
uus. [lpy 3TOoM nNOMYEpKHBAETCA BAKHOCTL 6oJlée UWIMPOKOTro MNPpHMEHCHHUR 3KC-
npecc-MeToa0B.

Ocofoe 3HaueHHe APUMAAHO BO3IMOXHOCTM MCNONB3OBAHHA 3KCIUTYaTalMOHHBIX
XAPAKTEPUCTUK ACHCTRYIOMMX ApcHAXKeN, N0 KOTOPLIM MOryT ObiTh ONpeAencHbl
rMAporecyiordyeckie napameTpbl. OcBelaloTCa TarxkKe HEKOTOpPbIe HOBBIE METO-
Obl MONIeBOro OINpelelleHUs M'MApPOreoforHYecKUX MNapaMeTpoB, TaKHE KaK MeETOA
HanKBa “'Tskenol XHOKOCTH' M METO HanpaB/eHHBIX PHILTPOB.

PexoMeHAUMH HIINMIOCTPHPYOTCR KOHKpeTHBIMH NMPHMEpaAMH pacdeta H IIpH-
MCHEHHKS TEX WM MHBIX METOOOB OIMLITHO-DHNBTPaUMOHHBIX pabor. aoTea pe-
3ynetarsl nposeaewna [NTHUHMHWCom pasubiMu mMeTOpamu onpenencHHs COnocra-
BUTCI/IBHbLIX PACYCTHDBIX LlApaAMETPOS.

Pexomenpauun paspaboraHsl B JIHUHMHUCe Focctposa CCCP cr. Haywu. co?.,
KaHl. TeXH. HayK [F.’A. PaaymoBbLIM, cT. uHKeHepamy B.B. Bonnapenko, H.I'. Ka-
3aKOBOA MIpH y4acTHH KaH[. reoil.-MHHepan. Hayx B.B. [lepuoBckoro.



1. 3AJAYU HHXKEHEPHO-THOPOTEQJIOTHYECKOTI' O
OBOCHOBAHHUA OPEHAXA NOATOMJIEHHbLIX TEPPUTOPHUHA

1.1. Ilpn cocrapjiCHUY MPOEKTOB HHXEHCPHOH 3alMThli MNOATOIUIEHHBIX TeppH-
TOPHH Ha BCCX CTAOMAX MPOEKTUPOBAHHA (CXCMa, NPOSKT, pabouue uepTexnm)
HeoOXOIMMO MPOBEACHUE MHXEHEPHO-TEOJIOTHYECKHX W THOPOreO/IOTUYECKHX HC-
CneaoBaHMi UIA pEIUCHHS CNEAYIOLUMX OCHOBHLIX BONPOCOB:

@/ ycTaHOBJICHHE [IPUYMH NOTEHUMANBHO BO3MOXHOI'O MIIH YXE€ WMEIOLUero
MeCTa MNOATONNEHUS TOPOACKMX TCPPUTOPHR C npoBenecHUEM (eCiIH 3TO HYXHO)
NIpOTrHO3a noabema ypOBHEH MO3€MHBIX BOM, C BbIOE/ICHHEM e€CTECCTBECHHBIX M HUC-
KYCCTBEHHbIX HCTOYHHKOB, AKTMBHBIX M TMaccCHBHBIX (PaKTOpOB MOATOIUVICHHUA;

6/ onpenencHUe XapakTepa W PpeXHMMa NPOABICHWA Pa3IMYHBIX MCTOYHHKOB
[MOATOIUIEHHUSI, B TOM YHMCAC NHHEHHBIX, MIONIAAHBIX, TOYEUHbIX (NOoKanbHbIX),
OeACTBYIOUMX HENpepbIBHO, NEPHOOHYECKH U 3MH30OINYCCKH,

8) OUeHKa TEXHOIeHHBIX YCNnoBHH TNOATOIICHHUA 3aCTPOCHHBIX TOPOIACKHUX
TCPPUTOPUA B COUYETAHUH C €E€CTECTBCHHBIMH TIeOMOpPQPOTOTUYCCKHMH, MHIKEHED-
HO-TECONTOTHYCCKHMH, THOAPOTEOJIOTHYECKHMH H IPYTHMH yCIIOBHAMM,

2} BbHIDOP MeTOMA MHXKCHEPHOH 3AUMTBI TEPPMTOPHH OT NOATONNCHHA RON-
3eMHBIMH BOJAMH, BKJIIOVas MpenynpeduTe/ibHbie MeEpoIlIpHATHS 10 NpCcROTBpa-
HICHHIO NMOABEMA ypOBHEH,

d/ pacnofoXeHue 3AUWMTHOTO ApeHaXa B IUlaHe ¥ palspel3e, COCTABJICHHE pacyeTt-
HOH MOPOreoNnorHYeC KOl CXCMbi;

e/ BbLIOOp THUMA OpeHaxa, onpenciieHUe ero BOAONOHH3UTEIBHOA U BOAOOTBO/I-
HoOH crnocobHocTH ¢ 000CHOBaHHMEM OCHOBHBLIX KOHCTPYKTHBHBIX X3paKTEepHCTHK.

Ha cTanuax cxembl M TEXHHYECKOr'0 MpoeKTa BLINOAHAKTCA paboTshl Mo pelie-
HUIO BOIIPOCOB 2—2, Ha CTalHH TCXHHUYECKOI'o npockTa — e2—e. Ha cragun pabo-
YMX vYepTexeR pelsalTca OTAcHbHBIE DONIONAHUTENBHBIC aCNEKTLI BOIPOCOB O U ¢,
He HCCHeNoBaHHbIe Ha NMpeAbIAYLUMX CTAAHAX.

1.2. B oTnuuke oT Apyrux, Gonee paipaboTaHHBIX H UMEIOUMX OONBIUHA ONMbIT
MpUMEHCHHA HHKEHCPHO-TCONMOTHYECKHUX U TIHIPOrCONOTHYeCKHX HMIbICKAHHA,
HCCNEeAOBaHNA, CBA3AHHbIC C HHXXEHCPHON 3auMTOA MOOTOIUICHHBIX TCPPUTOPMA,
HMEIOT Uenbldt pAa oCobeHHOCTeH, Hanbosiee BaXKHLIE U3 KOTOPBIX Ciedyloume:

TEXHOreHHBIA XapaKTep pasnuyHbIX (M HE TONbLKO CBA3aHHBLIX C NOLTOIUIE-
HHEM) BO3NEHCTBUH Ha 3aCTPOEHHY TEPPHUTOPHIO, KOTOPbIA CYLUIECTBEHHO H3-
MEHSET ¥ YCHMNIHBaeT NPHPOLHLIE NPOLECCHI;

MHOINO(DaKTOPHOCTb Pa3BHUTHA OMNACHLIX I'EOJJOI'HYECCKHX M THApPOTeOJIOrHYECKHX
poueccoB B MNpenenax OQHOH 3alumilaeMON TePpPUTOPHH,

HeyCTaHOBMBUIMHCA pPEXHM MNPOTEKaHMA IMPOUECCOB, HOCAUMH HenpepbIBHbBIMA,
nepuoanyec KU uiun 3MA30ANYCCKYA XapaKTep,

MPOU3BOACTBCHHO-TEXHHUCCKHE TPYIOHOCTH BLINOJIHCHHA HHXXEHCPHO-I'€ONOIH-
YECKHX H T'HIOPOreOoNOTHYECKHX HCCICOdOoBaHUHP, CBS3aHHLIE CO CTECCHCHHBIMH yC-
AOBHUAMH 3aCTPOCHHON TCPPHUTOPHH.

B cBf3u C OTMEYEHHBLIM B [aHHOM cCliydae BO3MOMHO Oonee uwiMpokoe, 4yem
B OpYrux oOnacrax, NMpUMEHECHWE 3KCOpecc-METOOO0B, NMO3BOMAMIOLMX OaBaTh Ofle-
PRaTUBHYIO XdPAKTCPHCTHKY HHIXKEHEPHO-TCONMOTHYECKHX H THAPOreoIOrHYECKHX
ycnoBHi. Kpome Ttoro, mpuobperaroT OosbUIOe 3HAYEHHE AMCTAHUHOHHBLIE METO-
Obl MCCNEQOBaHMUA, MHOHE U3 KOTOPBIX OTHOCATCH K ofnacTu onpedencHus PUNLT-
PAUHOHHLIX CBOHCTB TPYHTOB, YTO BaXXHO MpH pa3paboTke CUCTCM HHXXCHEPHOH
3alMThl He TONBKO OT NOATOIUICHHSA TEPPUTOPHHA NOJICMHBIMM BOJAMH, HO H OT
ApYIMX ONAaCHBIX IreO/IOTHYECKHX MpPOLIEeCCOB.

1.3. UHXeHepHO-TUAPOTIeONIOrHYeCKHE HMCCNEHOB3HUA B [aHHOM Cllyyae JOJXK-
Hbl OXBaTbIBaTh HEOOXOBHUMEIC pazmMepbl TEPPUTOPUN H oDecneunBaTh NeTajibHOCTS,
OOCTAaTOYHYIO [UIsl ONpenencHus CoCTaBa W CTOMMOCTH KOMIUIEKCa 3aUIMTHBIX
MeponpuaTHH. Hepenko 3TH #iccnenoBaHus HeoOXoOMMBbI 32 MpeneaMu 3acTpPOeH-
HOH WJIM 3aCTpaMBaeMoO# TeppMTOpHM, B 30HaX, Il¢ pa3lBHTHE NpoLCccoB noaron-
TICHHA MOXET IPUBECTH K HeDJaronpUATHLIM nocneacrsuam. Cnenyer yysThiBaTh
KaK MNpsMble, Tak H KOCBEHHBIe HeONnaronpusiTHble NMOCMEACTBUA NOOTOMIIEHHUSA.

[lpoekTHpOBaHMEe 3J4LMTHBIX MEPONPUATHA HOIDKHO 0a3zUpOBATHECA HAa perno-
HanbHOM M3YYeHUH Bcedl Nnoulany pa3BUTHA [pollecca, OlacHoro Ans JaHHOK
TePPUHTOPHU, C BHIIOSIHEHHCM COOTBETCTRBYIOLICIO ¢e PAHOHHPOBAHKA H HONONHATHCS
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Donce OCTIbHbIM HCCACROBAHHEM KJIIOYCBLIX yuacTiKoB. KOMHUYCCTBO MOCHCOHHX
onpelcnsieTCH B 3aBHCHMOCTH OT 4YMC/Aa THNOB MMpPOABJICHHA HebnarofpyATHLIX
[IPOILCCCOB U HAMMUYMA JIOKANIBHBIX HMHTEHCHBHLIX TEXHOI'€HHBIX BO3OACACTBHH Ha
reoJIOTHYECKYI0 Cpcay. 13K, KIIOYCBHIC (ONOpHBIC) YYACTKM NOJIXHL] OXBATHI-
BaTh BCC TUILI NOATONNCHMUA, PA3NHUAIOMECH 10 MEeXaHW3IMy W pasMmepy. [lpu
HETANbRAIX HMCCNCOOBAHHUAX YUYACTKOB Henecoobpa3HO MUCNONbB3IOBAaTL OTHOCHTEND-
HO ManoOTPYROCMKHEe METOabl. 3AKOHOMEPDHOCTH Ppa3lBHTUA HeONaroMpuUsATHLIX
HPOLUCCCOB, BLIABNCHHLIE HA KIIIOYCBLIX Y4acTKaxX, IKCTPANONMPYIOTCH € y4eTOM
pe3ynbTaToB paHOHHpPOBAHWA Ha BCIO HM3YYeHHYIO Teppuropuio. [lpn pcerdosaln-
HOM H3YUEHHH TCPPHTOPMH Cleayer IMNpPoOBOINMTL peXHMHBIC HalimoneHus 3a pa3-
BATHEM PeONNOIUYECKHUX H M'MAPOTEONOrHYeCKHX [POUeCcCOB H Npoaomxarh Mx Ges
nepepuiBa B NICPHOMLI [IPOEKTHPOBAHHA, CTPOUTENLCTBA H K CIUNyaTaUHMK MOPOOCKHMX
00beKTOB.

1.4. JlokaneHas HHXXCHEPHAs 33LMTA OT/ACIIBHLIX 30aHHMH H COOpYXEeHHH B UenoM
pAnc ChyyaeB MOXCT 0Ka3aTteca Oonee paunoHanbkHeIM pelliCHHeM BOoIpoca, a HHOTI-
0a JKC MOXET HUCKIIIOHMHTL HeoOXoauMocTh oOlued 3alIMTHI BCEH TCPPHTOPHH,
KOTOpPas 4Yalie BCero TpedyeT 3RAUMTENBHLIX 3aTPaT M He BCETA: MOXET ObiTh (-
deKTMBHOR. 10 B O0COBEHHOCTH OTHOCHTCA K YCROBMAM MOBCEMECTHO paclpoCT-
paHCHHBIX CNaGoNMpoOHHUACMEIX TPYHTOB C HU3KOH BoaooTaaueH.

JloxanbHble 3aUIMTHBIC APEHAXKHU, TAKHE KaAK, HalpHMeEp, NAacTOBbIe, NPUCTEH-
Hble, KosblcBbic TPeOyOT Bonee MeTaNbHOrO U3YYEHHS HHIKEHECPHO-TEOTOrHYeC KHX
H TMAPOreoNOrHyecKuX YCnoBMA Ha OTHCNBHBIX [UIOMIAAKAX OCHOBaHHHA 3InaHui
M COOpYyXEcHHN C NogpoDHLIM OCBELUICHHEM TI€0JIOI'0-AUTONIOTHYECKOIO pajpela,
OHALTPALUHOHHOR HCOMHOPOOHOCTH I'PYHTOB H T.N.

2. THOPOT'EOJIOFMMECKHUE XAPAKTEPUCTHKA,
NPUMEHAEMDLIE I1PU PACUETE 3ANUTHOI'O IIPEHAXKA

2.1. OCHOBHBIMM M™MApPOreONOrHYSCKHMH NapaMerpaMu, Heo6XOBHMBIMH A
pacycTa BOOOMOHU3HTCBHOIO ¥ BONOOTBOAHOTO NEeACTBHA 3AUMTHBIX JApeHaKESH,
paboTawoiMx B YCNOBHAX CTAUHOHAPHOIO PEXHMMA TCUCHUA MNOA3EMHEIX BOI, fAB-
AMIOTCA: KO3QPUUHMERT PUIILTPAUMH I'PYHTOB, IIPOBOOMMOCTL APEHHPYEMOTO IU1ac-
Ta, HHOWILTPAUMOHHOE [MMTAHHE; NpH HEyCTAaHOBHBUIEMCA JIBMXCHHM K HMM [0-
Gaensgerca ko3pduumeHT BOoOoOoTAAuM (HeROCTaTKa BOMOHACHIUIEHHA) IPYHTOB.
K DONONHUTENABLHBIM FUAPOTEOIOTHYECKHM NapaMeTpPaM OTHOCHTCA KoxpPpHiimeH-
Thl YPOBHEMPOBOOHOCTH U [MBE30uPOBONHOCTH (MPH HEYCTAHOBMBIIEMCHA JIBHXKC-
HUMK) , IapaMeTp NepeTe KaHUA, CKOPOCTb QUILTPAIIMK H HEKOTOPLIC APYTHE ﬁl -61.

2.2. Koadduuuenr punsrpaumu rpyHToB &k, M/cyT , npeAcTaBnaeT coGo#l Konu-
YeCTBO B0AbI, GuUNBTPYIOUIEHCA B SOAMHHLY BpemMeHH d yepe3 eAMHMUY [UIOLIAH
IONCPEYHOIO CEYCHUA MOTOKA F~  MpH IMAPABIMYECKOM IpagMeHTe 7 , paBHOM

CIUHULE, T.C.
k=QIUFT). (1)

2.3. Bonooraaua rpyHTOB — CNOCOGHOCTD M'OPHBLIX NOPOJ, HACBILIEHHBIX X0 (10J1-
HOM BJIarOEeMKOCTH OTIABaTh YacTh BOIBI [10A BJIMSIHMEM CHIIBI TsDKecTH. BonooT-
Aa4ya XapakTepHiyeTc Ko3POHUHEHTOM rpasMTauMoHHON BoJooThauM M INONH
COMHMULI

M= W= Wep > (2)

rae Wp — NOJIHAasA BNArocMKOCTh, W ,— MaKCHMAJIbHAsA MOJIEKYJIAPHas BRaroem-
KOCTb.

2.4. Ko3pHuMCHT ypoBHENPOBOIHOCTH dy, MZ/CYT, W Mbe30NPOBOIHOCTH 4,
M2/CyT, ABNAIOTCA KOMIUIEKCHBIMH NapaMeTPaMH XapaKTepu3yloT CKOPOCTh pa3-
BHTHS OCIIPCCCHOHHOA BOPOHKH NMOIA3EMHbLIX BOJI.

Koapduuenrr yposucenposoaHocT ana 6eananopioro mnacra

a, = kHcp /f“,r (3)

roe HCE) ~ CPEAHANA MOLUHOCTb BOQOHOCHOTO NOPHIOHTA, M.
Ko3bduuucHT mee30mpoBoaHOCTH 1A HaNOPHOTO IUIacTa
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o= (km’/ﬂ*r (4)

rac  m ~ MOLUHOCTD fU1acTa, M; M*— KodDPUUMEHT ynpyroeMKocTH BOAOHOCHO-
o NOPU30HTA.

2.5. MpoBoauMOCTsL DPEHUPYEMOTO fU1acTa, M2/CyT, ANA HANOPHOTO TOPH3OM-
Ta — km, 1ns 6e3HanopHOro ropu3oHTa — &k Hey,

2.6. [lpn dunbTpauMOHHBIX pacyeTax B YCNOBHSIX CNOHCTBIX Tonlll ¢ pasfe-
NAIUHMM cjloeM ofipeacnAeTcs KOIPDUUMEHT MNCPCTCKaHHA B, M, koTopbiit yuwi-
TBIBACT NCPETOK NMOA3CMHBIX BOJL YCPC3 pa3fcnA0LMi cino

B=Y(kmm, )/4,, (5- 6}

rme k — Ko3dduureHT GHILTPAUNH OCHOBHOTO CNOst, M/CYT. /2 — MOWHOCTDb OC-
HOBHOIO CNOS, M, /M, — MOWHOCTb Pa3fleNIAOWCro cnog, Mm; 4, — koahdHunenr
GHALTPALMH PA3ACHAIOLICTO CIOA, M/CYT.

2.7. UHpunbTpauMoHHOE IMTaHKE [L1acTa, v , M/CYT, YUMTLIBACT BEHYHHY
MPUTOKA BOObl CBEpXYy Ha eAMHHUY Molagy NOBEPXHOCTH BOAOHOCHONO IUIAacTa

332 CAHHHLY BPECMCHH.
2.8. Paguyc nenpeccur aperaxa, R M, NpH HCYCTAHOBUBLUIEMCH PEXHUME PUIIBT-

palyH, ONpEeaCIRCTCA B 3aBHCHMOCTH OT NapaMeTpoB IU1ACTa H BPCMCHH OTKAYKH.

R= pvat. (7)

3ncech p — koxpduumedt, onpeacnacyes no tabn. 1; ¢ — Ko3pPUUUCHT ypOoBHENPO-
BOAHOCTH HITH MbE30NPOBOAHOCTH, M~/CyT: ¢ — Bpemsi paboTh! gpeHaxa, CYT.
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2.9. B cnyvae crauMoHapHO# PuUnbTpaluKy, KOIma MpH ONBITHRIX KYCTOBBIX OT-
KauKax NocTHraerca crabunMlauMsa AcOUTa ¥ NOHMXXEHUA YPOBHA B HEHTPAIBHOH
¥ HabmoJaTenbHbLIX CKBAOKHHAX, pPagMyc OenpecCHH MOoXeT ObITh onmpefencH no

cncaywoumm popmyriam:
ANA HANOPHLIX BOJ,
S,lgr, — S, 1gnr
_ ey 2497, |
lg R-- 31 — 52 » (8)

3% 6¢3HANOPHBIX BOA

_ Sy (PH - S4)1g 2 =S ,(ZH~5,)lgr
LgR= — 5 S zA=55) O

roe S; H I — NOHHXCHHUE YPOBHA B ABYX HabGMoaaTe/IbHbIX CKBaOKWUHAX OOHOIO Ny-
4a, M; /4, H T, — PaCCTOAHNC 3THX CKBAOKHH OT UCHTPaNbHOR CKBaOXHHLI, M, H —
MOLIIHOCTh Oe3HanopHOro BOOOHOCHOI'O FOPH30HTA, M.

Ecian xycrtoBas oTkayxa BeleTCA TOJBKO ¢ ofHo# HabrmonaTenrHoN cKBAOKHHON
TO B popMmynax (8,9) Bmecro S, cneayer 6pate S, — NOHHIKEHHE B UEeHTp anbHOK
CKBOXKHHE, 3 BMECTO #, MPHHHUMAETCA €¢ pafiuyc 7, .

2.10. Cropxa psAna METOROB OMBLITHO-PUNLTPAUMOHHOIO ONPOGOBAHUA TPYH-
TOB, KOTOpLi€ IIPHMEHAKOTCA [UIA ONpenencHust yKa3aHHBIX Bblllle F'MIpPOreosiory-
YECKHX NMapaMeTpoB, npusBeneHa B 7abn.2.



%G

el R R R A e  ————————

1. KoapduumeHT
HITBTPALIKH,
POBOINMOCTh
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OTkauku KycToBble

Otkauyky oIHHOUHLI¢ (B crmaGonpoHnuac-
MBIX I'PYHTAX — C MMPHPUNLTPOBOA Ha-
OMmonxaTenbHOR CKBAXKWHON)

BoccraHoBneHue ypoBHS BOILI B CKBa-

WHHe
HanuBbl B CKBAKHHL]

Metog Tsxxenoft xugkocety (MTX)

JKCIMPecC-OTKAYKH

JKCIpecc-HanHBLI
AHaNM3 3KCIUyaTalMOHHbIX XapaKTe-
PHCTHK OEHCTB YIOLUWX OpeHaxeinl

[ copuanyecKne MeTonsl — pe3UCTHBH-
METPHYECKHH KapoTax

Tadbnuuyga 2

YcnosHa NpUMEHEeHHH MeToAVB

B mocrarouHc MIHpoKHX ycnoBuax. IlaioT Haubosice
npeacTaBHTelIbHbIE pe3ynbTaThl. [IpHMeHeHue MX 3a-
TPYOHCHO B YCNOBUMAX CNABOMPOHUUACMBIX TPYHTOB
mp K < 1 mM/cyT, a Take Ha 3aCTPOEHHBLIX TeppH-
TOPUAX

B noctatouHoO iLIMpPOKHX YcnoBHAX. HaoT pe3ynbra-
Tbl, TOYHOCTH KOTOPbIX HWXC, 4eM [IpH KYCTOBBIX
OTKayKax, 0COOCHHO B CBA3U C OTCYTCTBHEM CTPOTHX
NAHHBLIX BeAHUYMHB! paguyca OeNCTBHA (BIIMSIHHA)
[IlpumMeHeHHe 3aTPYIHEHO B YCIIOBUSX CHIILHO [POHH-
uaeMbix rpyHToB (npu K > 20 m/cyT)

B rpyHrax ¢ OTHOCHTE/IBHO HEBBICOKOH IIpoHHI1IAE-
MOCTBIO, I'IC pacXodbl HAUIHBAEMOH BOIbl HCBCIIUKH.
OrpaHHyeHo nNpuUMecHeHWe NpH ONU3KOM pacionoXxe-
HHH YPOBHA TPYHTOBBIX BOJ K NOBEPXHOCTH 3CMIH
B rpyHTax ¢ HeBbLICOKOR npoHHuaeMocThio (7o 10 M/
/CYT), HernvborxmMm 3ancrakuem noizemusix poa. He
MPUMEHHM B CHJIbHO MMHCPAIHPOBAHHBIX MON3CM-
HbIx sonax (6onee SOr/n).

B rpyHTax ¢ HeBBLICOKOHW TMPOHHLAEMOCTHIO (H0 [ M/
/cyT); ¢ HernyGoKuM 3aneraHueM ypoOBHS NOM3EMHDIX
BOO

Te xe ycnoBus

Ha npeHHpyeMbIX TeppUTOpPUSIX C HajIMMYHeM HOCTa-
TOYHO OonblIOoro uMKsa HabmoneHHMH 3a pacxogaMH
BOObI HACOCHBIX CTaHIMKA ¥ YPOBHAMM BOALI B ApcHax
¥ B HAOMIOAATeNbHbIX CKBAXXHUHAX

[Ipu ckopoctax ¢punbrpaivn > 0,1 M/cyTt. Henpume-
HMM B CHJIBHO MHHCPAIIM3OBAHHbIX MNOJI3€MHBIX BO-
nax. TouHocts * 10%
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" MeTof NOBTOPHBIX GOKOBBIX KapOoTaXx-
HBIX 30HOHPpOBaHMA

MeTtog 3apsixensoro rena (M3T)

PanHoak THBHLIEC METOIbl HCCNIeAOoOBaAaHKUNA

3. BomooTnaua M

4. IIpe30npoBOOHOCTD 4

YpoeHenpoBod- 4y
HOCTD

5. Koagpduiumenr B
nepeTeKaHus

6. UHdunbTpaunoH-  w
Hoe MMUTaHue

7. Pagmyc aeAcrBus R
(BNMAHUA)
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Orxauxu KYyCTOBbIE¢, HHOIIa — € 3afyc-
KOM HHIOHKaTOopa B HaDMOAATEARHYK
CKBOKHHY

Pexcumuble HAOmoaeHUA
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OTkaukn KycroBble

KycToBble OTKAUKHU C ApYCHbIM paclio-
noxeHnem punbTpoB HabmonarenbHbiX
CKBAXHH

PexxuuMHubie HADMIOOeHUA

KyCTOBblE OTKAYKH

[Ipodoaxenue raba. 2

Tonsko B CKBAXMHAX Ge3 obcanku. HenpumMeHum
B CHIBHO MHHEPANTH30BAHHBLIX BOHLOHOCHBIX IOpPH30H-
Tax. TouHocTs + 25%

HenpuMeHuM B CHIIBHO MHHEPANIH30BaHHBIX BOQOHOC-
HhIX ropH3oHTax ( > 50 Mr/n), npn 3HAUMTENTBHOM
COLEpXaHHH KOMIOMOHEIX obpa3loBaHuit B BOae
H TPYHTaX, 2 TaKXe NMPM 3HaUMTENBHBIX CKOIUICHHUAX
METaIa ¥ NpM MpoXOXKOEHHH NeKTpUUecKHX kabe-
neit BOIH3KM CKB OKHHEI

[Ipu ckopocTax cpunhrpauun »0,5 M/ cyT

YcnoBHA MpHMEHEHHA — Te XKe, 4YTo 4 B 1.1, KycTO-
Bble OTKaYKH. COOTHOLUEHHE ANHAMHYECKOTO M CTa-
THUCCKOIO YPOBHEH B UEHTPATLHON CKBAKMHE HONX-

Ho 6blTe He cB. 0,8-09, HHaue pesynwraTel Gyayr
3aBbllIEHb]

To xXe, yTo B 1n. 1

Tnme yto B 1.].

HeoGxoauMBI DOCTaTOYHO NPOAOIIKUTENBHBIC OT-
KAYKH

[Ipn  HaNMYMK TOPU3OHTANBHOR HIIM 3aKOHOMEPHO
HaK/IOHHOH ToBEepXHOCTH I'pyHTOBBIX BoA. Heolxo-
AMMEL HabnwoIcHUA B TeycHHe He MeHee OQHOrO rona

Cm. 0.1 — HaubBonee HageXHbie pe3yAbTaThI



3. OCHOBHBIE METOIbt OIILITHO-PHUJIbLTPALUHUOHHOI'O
OITPOBOBAHHA I'PYHTOB

J.1. OCHOBHBIMHA McCTOAMH OMBITHOPHNLTPAUMOHHOTO ONpoOOBaHUSA IPYHTOB,
KOTOpbIe MPUMEHAIOTCR [N ONpEde/IcHUA paCYeTHbIX THAPOrCONOIHYECKHX Iapa-
MCTPOB, ABNAITCA KyCTOBbIE U OQHWHOUYHLIC ONBITHBIE OTKAYKH BOALI U3 CKBAKH-
Hbl. OueHKa HEKOTOpPbIX MCTOLOB ONMLITHO-(OHIBTPALIKOHHOIO onpoGoBaHusa ciabo-
MpoHUUaeMbIX 'pyHTOB, NpoBeaeHHad JIHHHUKC B 1982 r., npuBenena B npuin.2.

3.2. OmiTHbIe OTKauYKH ABAAIOTCA Hanbonee yHHUBEPCANBHBIM H HaIeHHLIM
METOMOM ONpeNciieHusl MAporconorHyeckux napamerpos. [lo cpasuenno ¢ 4py-
TMMH METONAMM OIBITHBIC OTKAYKH NO3BONSIOT OXBaTMTH Haubonee oGLIMPHLIMR
Yy9aCTOK BOMOHOCHOT'Q [UlacTa M MO3TOMY XAPaAKTEPHUCTHKH, MOAYYECHHBIC C HX MO-
MOWEI0 Haubonee MOMNHO OTPDKAOT CBOUCTBA BCETO INACTA UAU 3HAYUTCHBULIX
ero y4yaCTKOB.

OTkayku noapasgensgiOTCA Ha OOHHOYHBIE H KYCTOBRIC, BKIIIOUYAIOUME KPOMC
UEHTPAIbHON CKBaXHHBI H HabmogaTenbHbie.

3.3. Kyctossic oTkauxkH pawoT Havbonee TouHbIe 3HauyCHMA KolddbuuuenTa
dunbTpaUMK, BOOOOTAAYH U OPYIrHX [1apaMETPOB, TaK KaK MNO3BOASIOT HE YUYUTHI-
BaTb CONPOTHBICHHE DuiibTpa CKBAXKHHLI U MOpoa B NpHPUNLTPOBOH 30HE, U He
TpeOyIlOT npu pacyerax MPHMEHEHHHA YCINOBHOT'O 3HAaYEHHMSA pannyca OCIPECCUM:
KYCTOBBIE OTKAUYKH MO3IBOJIAIOT TaKXE OLUEHUTh PHABTPAUHOHHYIO HEOHOPOOHOCTE
[U1aCTa, CTeNeHb €ro B3aMMOCBA3IA C APYTHMH BONOHOCHLIMH TOPH3IOHTAMH, pac-
CTOAHWA [O TPpAaHWUbI I[UIACTa, paduyc Henpeccuu U dopmy [eNpecCHOHHON BO-
POHKH.

3.4. OpuHOuHBIE OTKAYKHM [AIOT BO3MOXHOCTE ORPENCIAHTH NHLIL BOHXOMPO-
HH1IAeMOCTHL NOpoA. B Xxopollo NPOHHUACMBIX I'pYHTaxX (KpyiHbIe H CpefIHHE MECKH,
rajleyHdk M T.1.) CKa4YoK YPOBHA B NpHUOPUNLTPOBOH 30HE HEIHAUNTCIIEH, UM MOX-
HO MpeHeGpeus, HO B cnA0ONMPOHHUAEMBIX IPYHTAX U y4Yera 3TOH BCAHUMHLL
peKkomeHayerca oGopynoBaTh IPHOHUILTPOBYIO HabmOOaTeNbHYI0 CKBOKUHY, YC-
TaHOBJICHHYIO B 3aTpyOHOM IIPDOCTPAHCTBE.

3.5. Meroouka pacuera Kodpoduunenta ouabTpalMH, BOOOOTRAYH M HOPYTHX
MapaMeTpoB noapobHO KaHa B HOPMAaTHBHON, CIIPaBOYHON H HayYHO-METOHYEC KL
nureparype [1-6]. Ilna HexoTopuix HanGonee 4acTo BCTPEYAIOWMXCH CliyyYaes
ontpeneneHne ko3dopuuuedTa QUILTpaUMH N0 AAHHBIM KYCTOBRIX OTKaYeK IMpo-
M3BOJIMTCA MO cnenyloimm QopMynaMm.

B HeorrpaHH4cCHHOM B [UTAHE APpCHHPYEMOM [L1aCTe

2,366Qtg r,/r,
m(Ss,—-S,)

k= (10)

B cinyuwae, korma kyct obopynoBad nBymsa n Bonee HabGnonarenbHbBIMH CKBa-
WHHAMH,

0366Qlg 7, /n,

ol

' (11)

3n0ech R — NeBHT OTKaYKH, MI/CYT; 77— MOIIHOCTb HaNOPHOIO BOJOHOCHOTO TU1AC-
ta. JInsa GesnanopHelx ycnoBHA BMecTO m B hopMynsl clenyer NOACTaBNATL: H —
(S, +5,)/2 —nna (10) nana (11) H -§,+S.¥2; S,, $,,S, — NoHHXEHHA ypOB-
HS BOIkI COOTBETCTBEHHO B LCHTpaNBLHOH, |-H U 2-# HaOmoOpaTenbHbIX CKBaXHHaX
T, — PajMyc HeHTpankHoA CKBAXWHBI; /, , 7, — paccrosuud ot 1-#t u 2-i Habmio-
BATENbHbIX CKBAXHH A0 LEHTPAILHOMN.

B cnyuae Ge3HanopHoro BOJOHOCHOTO macra, koraa S« (0,15 - 0,20) #, pac-
YeThl MOXHO MPOBOJMTE M0 GOpMYynaM A1 HaNOPHLIX YCJIOBHA.

B nonyorpaHuyeHsoM IUIACTE C NpPAMONHHEHHBIM KOHTYpOM IMTanua | T.e.
C MPHUTOKOM [I0[3eMHbIX BO OT BOOOTOKaA (Bonoema)] MO0 OAHHLIM OTKAuYKH H3

OTHHOYHOR CKBAKRAHL]
2,366Q1tg t2L [7,) -
k = e (12)

3oece L - paccrosiuMe OT OUBLITHOH CKBOKHHBI O ype3a BOObl B BOMOTOKC
(BopoeMe) , npu pacroNoXeHUH ONMBITHOH CKBaXHMHBI BAAJIM OT BOAOTOKA (BOIOE-
Ma) BMECTO BelIHYMHEI 2L cnegyeT npuHuMaTthk K no ¢gopmyne (7).

9



B orpaHMueHHOM B fllaHe IUIacTe, HMCIOLLIEM KOHTYPhI MHTaHHA H CTOKaA

03660 2L by~ L )]
mS, n[ﬂro ¢ 2L

rae L,, &2 — paccTOAHHE OT CKBAOXHHbLI COOTBETCTBEHHO 10 KOHTYpP2 MUTAaHHA
M CTOKA, M; [ — pacCTOAHMUE MEX/ly KOHTYpAMH IIMTaHHA H CTOKA, M.

Insa HecOBEepLIEHHBIX CKBAXKMH B YMCAMTENE BCeX NpHMBCUEHHBIX dopmyn BTo-
pbIM cnaraéMbiM K norapuomy gobasnsgerca BeauwdHHa MMOPABNMUECKOT0 COMpO-
THB/IEHHA Ha HECOBCPLUCHCTBO BCKPLITUA IUTacTa, KoTopas onpedensercd rno co-
orBeTcTBYOUMIeH Mmetoguke [1,3—6].

3.6. OnbITHbIE HANYMBLI PEKOMEHAYETCA NPOBOMMTDL B Cliydasax, Korna rpoBeae-
HUE OTKAYKH OKa3bIBAaCTCA 3aTPYHNHUTEeNbHBIM. OHM NMO3BONAIT TaxKXke omnpobo-
BATL He TOJIBKO BOOOHOCHEIH CltO#, HO ¥ NOPONBI 30HBI AIPaLHH.

3.7. Ipu HanuBax B BOAOHACLIUIEHHLIC NOPOAbl BO3HHKAOLAS TPH 3TOM [be-
JOMETPHYECKAsA TOBEPXHOCTh ABNACTCA 3€pKaNbHbIM OTOOpAKEHWCM [ICMOPECCHOH-
HO!l BOPpOHKH, obpasyiouleicd NMpH OoTKauke, U pacyeTbl BeAYTCA MO TeM Xe ¢op-
MYNaM, HO pu 2ToM DyHKUMA TonKxeHuA Geperca ¢ ob6paTHEIM 3HAKOM.

3.8. Ilpy HanuBax B HEBOIOHOCHBIE [OPOALI (30Ha a’paumH) MIPHMEHSIOTCA
dopmyibl, yuMTBRIBaIOLUME HAachlllleHHe TMOpoa B ofiecce HanMBa (MeTOOb
A.K. Bonapipesa, H.C. Hecreposa, B.M. Hacbepra, H.K. 'HpHHCKOrO ¥ Ip. CM.
(1,5, 6T ~ HanMBb! B 1ypdBI) .

Nnst pacucta koapduunenra GuUnbTpauHH Mo JaHHbLIM HATHBA B CKBAXHHY, pac-
NONOXEHHYIO B 30HE aspaluy, Henons3ywt Gopmyny B.M. Hacbepra

K = 042-Q-1g2L /7 . (14)

LZ

3pecs ( — nornouacMbIf pacxof BoObI, M3/cyr; . — BhIcoTa CcTON0a BOORI B
CKBAXKHMHE, M; 7, — paanyc QHIbTpa CKBOKHHBI, M.

3.9. BoccTaHoBIeHHEe YPOBHA [O03e€MHBLIX BOJ B IOpHbIX BhIpaboTKax mocne
OTKaYKHM [1aeT BO3MOXHOCTB NpPOCThHIM cHoCcoboM 06€3 MONOJHHUTENBHEIX 3aTpar
onpenensTs 'MAPOreoIOrHYECKHE NapameTphl. B 2TOM chiydae nefiCTBYIOT 3aKOHEI
HeyCTaHoBHBLUerocs pexuma dunprpaynu. [Ipu 3Tom Gepyrcs B pacder NOBbILle-
HMA YPOBHS BOObl BO BPEMEHH, OTCUMTBHIBAEMBIE OT YPOBHS, UMEBLIET0 MeECTO
nepea OCTAaHOBKOHM OTKaYKH; B KauyeCTBE pacueTHOH BENHUYHMHBI NeOHTa NMPHHHMACT-
cA aebuT, npu KOoTopoM ObINO DOCTHIHYTO HOHUWXKEHHE,

KoadpdrunenT GunbTpalivuy PacCun THIBACTCS JUIA HANTOPHLIX 11ACTOB 0 dopmyne

k=0183Q ftem), (135)
raC
— 32 —51
(= lgt, -1 ¢, (16)
Ins Ge3HamopHLIX BOX
k= 0366Q/C, (17)

rae

Sy (2H-5,)-84/2H~5,)

Tt gy, a8

rae & — nebur, npu KoTOpoM GBIIO0 MOCTUIHYTO TOHMXEHWE NpH o0TKauKe, M3/cCyT;
H — MoumocTs 6e3HanoOpHOro BOXOHOCHOTO MUIACTA, M; /77 — MOLIHOCTD Ha[IOPHOTrO
wiacTa, M; €,, ¢, — BpPEMs OT Hauana BOCCTAHOBJIEHUA YPOBHA BOIbI 10 MOMEHTA,
KOTa NOHHKEHUE B CKBAKKHHE GYeT paBHO COOTBETCTBEHHO 5, 1 S,

10



MpomexyTox ( S, ~ S, ) BbIOMpaoT Ha rpaduke 3aBucHMocTH S = £(19¢)Ha
npsaMojuHCHHOM ero yvacTtke. Ilpu atoM BenvuuHa (S, —S, ) DOMKH2 NPHHUMATh
cA He meHee 0,3 M.

Ko3pdHuueHT YPOBHENPOBOAHOCTH ANA COBEPIIEHHBIX CKBaXKHH:

tga  =2lgr,~035+ H, /C, (19)

rae 1. — pagHyC CKBaXKHHBI; Hy — YpOB€Hb BOIbl B CKBROKKHHE HQ MOMEHT Hauasna
BOCCTAHOBNIEHHA YPOBHA.

4. IKCNMPECC-METOObI OMNPEIEJIEHHUA
TMAOPOTNEOJIOTHYECKHUX ITAPAMETPOB

4.1. Axcnpecc-meTonbl OCHOBAHKI Ha HabMOJEHHAX YPOBHA B CKBaXHHE MOCIHE
KpaTKOBPEeMEHHOMO BO3IMYILEHHA BOOOHOCHOIO IAcTa WK NPUMCHEHNA CleHanb-
HbIX HCIBITaTeNnek mnacToB (Tecrepon). [IpH 3TOM HEeACTBYIOT 3aKOHBI HEYCTAHO-
BHBLIErOCA ABHXEHMA. BoamyllueHHe MOXET ObITh BBI3BAHO ObICTPLIM HIBATHEM
BOIBI K3 CKBAXUHBI (IKCMPCCC-OTKAuYKA), WIM HANTUBOM BOAbLI B CKBaXHHY (IKC-
npecc-HanuB) . Jkcnpecc-Metonbl ocobeHHO PPeKTUBHEI M yYHOOGHBI UIA MCCle-
DOBaHMA cnalonpoHMUAeMBIX, INIOXO OTOAIMX BOAY I'PYHTOB, T.K. HMMEHHO
3fnech HeOGonbilloA GUNBLTPALMOHHBIA MPHTOK MO3BONAET JOCTAaTOMHO TOYHO MEPHTH
NOALEM HIIM TalleHMe YPOBHSA BOOBI B CKBaXKHHE, KOTOpPLIC MPOHCXONAT MeieHHee,
YeM B XOpoulo MNPpOHMUACMBIX FPYHTAX, rae IMpocCiieMTh 32 HIMEHEeHHeM HaIlopa
OOLIMHLIMI YPOBHEMEPAMH IMPaKTHICCKH HEBO3MOXHO.

K npenmyluecrBaM 3KCIpecc-MeTOOOB OTHOCATCA Takke ObICTpoTa, HM3IKaA
CTOKMOCTb HX MPOH3IBOJCTBA H BO3MOXHOCTL IPUMEHEHHUR B YCIOBUAX, KOT'Xa Npo-
BeCHUEC OOLIMHBIX OTKaYeK U HATHBOB 3aTPYAHHTENBHO (0CO0GeHHO HA 3aCTPOEHHbIX
TEPPHTOPHSX) . JKCINpecc-MeToAb! LeNnecooGpaIHO NPUMEHATbL B COUETAHHH C OCHOB-
HbIMH METOIaMH, UYTO MO3BOAAET MNOCTHTHYTh HOCTATOUHYIO NI NPaKTHYECKHUX
ilefied TOYHOCTS.

Hisg  ycrpaHeHMs ChnydaHHBIX oLIM60K TNPHHMMAIOT cpenHeapudMeTHUECKOE
IHAYECHHEe (GUABLTPAUHOHHBIX XAPAKTCPUCTHK, NMONYYEHHBIX HE MeHee YeM B TpeX —
yeThlipex paborax.

JKCIPECC-OTKAYKH

4.2. KparkoBpeMeHHbIe OTKAYKH H3 CKBaXWH Npou3lsopsarcd OObIMHO B IpyH-
Tax npoHupacMmocteioc 0,01 -10 ™M/cyTt. 3HaueHne ko3dpdpuureHTa ¢GuNbLTpaLUH
HaXomAT No rpadHKy 3aBHCUMOCTH

tg S,/5 = (¢, (20)

roge S, — MaKCUMANBHOE NMOHUXKEHHE, M, O — NMOHMMNKEHHE HA MOMCHT Z; £ — BpeMd
OT HayaJla OTKA4YKH, CYT.

[pH NMpOM3BOLCTBE KPAaTKOBPCMCHHBIX OTKaYeK Jiyyllle HCIIOJIb30BAThL MaHHbIE,
noNy4YeHHkIe JUIA AHaNa3oHa noHwxkeHuid (0,2-0,8).

4.3. Tlo pe3lynbTaTaM KpaTKoBpeMeHHOH OTKauyKH M3 HeoOCKEHHBIX CKBaXKHMH
(kaK coBepileHHbIX, TAK M HCCOBEpPLICHHBIX) KO3IPPHUMEHT PHUNLTpaLMH MOXET

onpeaenarscsa no popmyne (h —S,)
- 2
k:-———q' h}ot - r. 19 S/, (21)

L

rae o — KoaPOHUHEHT, 3aBUCAILMA OT 1HaMETPa CKBAXKUHBI 2717
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h, — riay6uHa OT CTATHCTHYECKOTO YPOBHS N0 OH3 CKBDKMHBbI, M; ¢ — PacicTHLIA
MOMCHT BPEMEHHU, CYT, onpeae/acmbli o rpapuky 1g S,/ = £¢€).

4.4. Jﬁm KPaTKOBPEMCHHbIX OTKAYEK H3 CKBaXHH, o60pyHOBaHHbLIX (PHIIBT-
POM, NPHUMCHSIOTCA (POPMYNbI:

1A HANOPHOrO IU1AaCTa HeoTpaHuueHHO! MouocTH ( Z< 0,1m, nnn H)

2
k=[2,657> Ja®)(tg 1,972 5. ]][29 S, /5]
ana Ge3HanopHLBIX YCIOBHH B 3TOU QopMyne BeNMHuMHY Z 3aMcHAIOT Ha
L'= 0,5(S, +5), (23)

f
rme 1 - pnuna dunerpa, M 1 — HesaTonneHHas YacTb GUIbTPa, M; 4, — Koaddu-
LMEHT, 3aBUCALMA OT [ONOXeHNA PuUALTpa B MiacTe. ECIH NOHNKEHHBIH YPOBEHD
pacnonoxex Bbiilic GunbTpa, [ =1, ecnn GunpTp He 3atonnen, {=2.

IKCNIPECC-HAJIUBbI

4.5. Onpenencave KoadpuusteHTa PUNLETpAUMH MCTOAOM KPaTKOBPEMEHHOIO
(*’MrHOBCHHOIO0'’) HaJIUBAa B CKBOKHHY MNPUMEHACTCA B IOpOJaX ¢ OTHOCHTCIIb-
HO HM3koH mpoHHuaemocTei ( € 1 M/cyT). OH oCHOBaH Ha HabioAcHUK 3a na-
OEHHEM YPOBHA B CKBOKHHEe [0CNe MIHOBCHHOIO YBEJIHYEHUA O00BEMAa XHOKOCTH
B HEH. -

B copeplileHHHIX CKBOKMHAX 3Ta 3aKOHOMEpHOCTh ONHCBIB2ETCH YPaBHCHHEM

k= (S ri)(4Stm), (24)

roe & — xoahduuMeHT QUIBTPALMH; /77 — MOLLHOCTS BOLOHOCHOTO Clof; 55 — Max-
CHMANBHOE NOBHILIEHHE YPOBHA; S’ — NOBHIILUEHHS YPOBHS HA MOMEHT 7 .

Mpu 06paBoTKe pe3ybTaTOB CHHXXCHHA YPOBHR CTPOUTCA rpadux S=F(1/4),
UMeEIoLMI BUO UPAMOA, MpoxodsiuwieR yepe3 Hayano KoopouHar. auuble no S’ u
+ Gepyrcsx Ha mobom HHTepBae ITOH DpsaAMOQA.

IInsA cKBOKHH B HEOrPaHHYEHHOM [0 MOUIHOCTH fumacte (Z > 1/3m)

kL =[(x r2)/27 [tn(0. 7L /1e)]. (25)
B cnyuae, koraa pUnNbTp IPHUMBIKACT K BOGOYIILPY,
k=t Yollltn(1.57 /e)]. (26)
Ins CKBaOXHHBI, B KOTOPYIO IPMTOK NPOXOAMT YCPES AHO,
k=32ix n,. (27

B arux popmynax pacueTHbIA KOIPQHIMECHT ¢ oONpefenserca no rpapuky 3a-

BHCHMOCTH InS,/S' or ¢:
o = In (52/3,)/(f2 ~t,) (28)

METOA THKENOHK KKHAKOCTH

4.6. OmiTHO-PUNBTPALMOHHOE olipoboBaHHe TPYHTOB MeETOOOM TSkemao#™
XHUAKOCTM NPUMEHHMO Onst onpencienua kodddpuuuenta pwibrpauyn cnabonpo-
HULIaeMBIX TPpYHTOB (itpH ero BenuwunHe £ 10 M/cyT ¥ koadduipichiTe BOJOOTR AN
< 0,1), npu Hernybokom 3aneraHumu yposHs IpYHTOBHIX BoH, npH Heo6xomumocTH
Y4€Ta FTOPHIOHTATBHON 2HH3OTPOMMH HEOMHOPOLHAIX IPYHTOB |8 ].

CyumHocTs MeTOZa COCTOMT B TOM, YTO NPH HANHBE B OMNBITHYIO CKBaXHHY
UTKeNno#” XUAKOCTH (HanpHMep, paCTBOpa COJiIM) WIIH pacTBOpPEHWH HENOCPENCT-
BEHHO B HEeHN YTAXENAOLLETO BEUIECTBA, IIOTHOCTE XMOKOCTH B CKBAXHHE CTaHO-
BUTCA Oosibllied, YeM IUIOTHOCTE FPYHTOBOH BOoObl B OKPYXAIOLIEM FPYHTE. B cBA-
34 C 3TUM MOABNACTCA MIOBITOUHOE THAPOCTAaTHYCCKOE [aBlieHHE, Mol HAeficTBHEM
KOTOpPOI'O TAXCABIR pacTBOp BBITEKAcT H3 CKBaXKHHBI B I'DYHT, 2 YPOBEHb B CKBa-
#uUHe NoHuXKaercA. [lockoneKy 2TOT Mpouecc CBA3aH € TPOHHUIUAEMOCTRIO OKpPY-
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aIoMIEro CKBaXWHY I'PYHTA, TO OH U xapakTepHiyeT KOIPDUHUMCHT QUNbLTpaLIUH,
KOTOpbLI# onpenensierca no popmyne

k =3,2r§//‘!mt}- (29)

3aece M — K03QPHUHCHT BOOOOTAAYH I'PYHTOB, /7 ~ MOLUHOCTh BOOOHOCHOTO
riacra (A 6e3HalopHOro IUAcTa: m,m = = H - 5 /2,rne H ~ ecrecTBeHHbIf!
YDOBEHb 'PYHTOBLIX BOL, § — pacyeTHoe n%%mxeuue YPOBHA B CKBaXXHHE — onpc-
AenfAerca NnNo KpHBOA OMBITHOH 33BHCHMOCTH NOHWXKEHHSA YPOBHA OT BPEMCHH NpH
AOCTHXXEHHH YyCTaHOBHBLIETOCA pekHMa S=0,655,,,,, TAC Spg, — MAKCKMAIIBHOE
FIOHHXCHHE YPOBHA NPH YCTAHOBHBILUCMCH peXUMeE, M. 4 — BpeMs OT Hauana oflbl-
Ta, CyT.

METO/1 HATIPABJIEHHbMIX OUJIBTPOB

4.7. Meropn, npenHazHavyeH OM1S onbiTHO-GUNBTpaUHOHHOTO onpoboBanua cnabo-
NMPOHHLAEMBIX TPYHTOB [PH MNPOBEACHHH HHIXEHCPHLIX M3bICKAHHA U NMPOCKTHpoO-
BaHuH ApeHaKCEH, JaLMILAIIIMX 3KCNNYAaTHPYEMbIe COOPYXCHHA OT NOATOILICHUA
H HaxoOsALUMXCA B CTCCHCHHBIX YCAOBHAX 3aCTPOEHHBIX TCPPHTOpHMH, Korma Heob-
XOJMMO ofnpedencHue BOHNONPOBOOHMMOCTH B HENOCpeXCTBEHHOH ONMM30CTH OT Co-
opyXeHHA U ocobewno moa HHUM. [loapoGHyio xapakTepHcTHKY McTOoda cM. npH.l.

4.8. Meroa no3sBonAer NOMELWATL BOAONPHEMHDBIA DUABTP B HYXNHYIO TOUKY
PYHTOBOI'0O MAacCCHB2 H € MOMOULI 3KCAPCCC-OTKAYKH WIH HanMBa ONpenensrhb
bunbTpauHOHHblE apaMeTpht IU1acta. HanpaeneHHbIN QUILTP NMOrpyXXaeTca B IPYHT
MOCPEACTBOM CIIEUHANLHOTO CHapada, ABAAIOLICIOCA YCOBEPLIEHCTBOBAHUEM Ce-
pHAHO BbUTyCKaeMoro OnecCKHM 3aBONOM CTPOMTENbHO-OTACMIOMHBIX MalIMH MHH-
crpoAngopmaiua CCCP pepepcuBHOro niHesmonpoboitunka mapxn UIl, JrtoT cHa-
pPAN CAYXHT TPAHCHOPTHLIM CPEOCTBOM, KOTOPOE NMO3BOAAET ONYCTUTL PUNLTD Ha
HYyXHyo rybuHy (oo 20 M), a nocne npoBedcHHA ONbLITHO-PHILTPALUHOHHOTO
onpoGoBaHKA BEpPHYThL €ro Ha MOBEPXHOCTL 3eMIH. ECnH Bo3lBpalleHHa unwTpa
He TpeOyercs, BO3MOXHO HCNOJb30BaHME 3aflaBfHBaKollero mnmpucnocobinenus
(HanpHMep, JOMKpAaTHOH YCTaHOBKH), YCHNHE OT KOTOpOro nepenacrci Hamnpas-
NALUEMY 3BEHY ¢ QMILTPOBONR 4acThid MOCPEACTBOM KOMOHHEI Tpy6 unn GypoBhix
tTanr. [lpoxonka ckBaXXvH ONA HanpaBfieHHLIX (PHUIBTPOB OCYUIECTBIIACTCA KaK
HeNOCPEeACTBCHHO ¢ MOBEPXHOCTH 3C€MIIH, TaK K H3 CHELHANBHO BCKphITOro wypda,
ANH LLHAXTHOrO KOJNolla.

4.9. BoononpueMHBIR HanpaBneHHbIH (QUIILTP MOXET YCTaHABIIMBATLCK B IU1aCTE
FOPH3OHTATBHO MNH HAKJIOHHO (B OT/IHYHE.OT OOLINHBLIX IHAPOreoNorH4eCcKHX BEP-
TUKAJIBHBIX CKBAXHH). 3aNaHHOE HalpaBJ/ieHME MNOrpyXxeHus O¢UAbTpa B IUIacT
BOCTUTAETCA NEHCTBHEM CHCTCMLI OTKIIOHHTeNEeR M CTaOMJIH3aTOpoOB, YCTaHaB/IH-
BacMbIX Ha HaMpaBnswuieM 3BeHe. JTH Hanpamiswolme pebpa non HyXHbIM yT-
JIOM KpersTcd K narpy6ky, KoTopbIf 3aumuiaet PUABTPOBYK 4acTh YCTpOACTBa
B Mpolecce MPOXOAKH U OTKPBIBAET €€ Ha BpeMs OILITHO-DHILTPAUHOHHOTO ONpO-
6oBaHHA.

4.10. Or6op BonBI M3 BHYTPCHHER IUIOCKOCTH (PHILTPOBOA 4YacTH CKBAKHHDI
oCylUecTBNAEeTCA MO0 MNORKIIOYEHHEM K OrojIOBKY CKBaXXMHBI Hacoca, nHbGo 3p-
NMAPTHHIM CcIOCOB0OM ¢ HUCIONIBIOBAHUEM TOI'O XKe KOMIIpeccopa, KOTOpLIA npume-
HaeTca npu pabGoTe MmHeBmonpobolHMka. B mnpouecce onbITHO-PHABTPAUMOHHOTO
onmpoboBaHua pacxold BoIbl 3aMepAerca oO0beMHBIM CnocoboMm, 3 ypoOBE€Hb I'pYH-
TOBBIX BoJ (rny6HHa 3anoxeHus ¢PuibTpa, Hanop Ha GHUILTPE) oONpedensierca
¢ NOMOILLIO CleusansHofl TpyOKH — mbesomerpa (puc. 1).

4.11. Koadpuumerr punsTpaund rpyura, k , M/cyt, onpenensercsa no dopmyne

k=[370/(h,)igF, (30)

rme O — pacxonm orkauuBaeMmoft Bodl, M3/cyT; { — nyMHa FOPH30H TANBHOI'O MITH
HAW/IOHHOTO PUbTpa, M;: A, — IMYyOHHa 3an0XeHHus cepeHHb! QUIBTPA OT YPOBHA
o3eMHbIX BOX, M; R — paguyc aeHcTBHA dHbTpa, M; F — QYHKUHA, ONpenens-
erca no ¢gopmynam (tabn. 3) Ans NPUBENCHHBIX PaCYCTHBIX I'MOPOrcONOTHYECKHX
CXeM.
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Puc.]l. Cxema npoBeneHHA OMLITHO-DUNBTPALUKOHHOIO ONPO-
GoBannsn

! — nneemonpobuinux; 2 — guasvrp; 3 ~ 80000T80OHbIE

Tpyos; 4 — wypd; 5 — so0omepuas emkocrs; 6 — 8000-
MepHAn TpyOKa

Yunduumposaniaa dopmyna ons onpepencHus Koadhduumenta QHILTPALMK
BOAOHACKIWECHHBIX I'PYHTOB NPH HX onpc)&mamm METONAOM HalpaBIIeHHBIX PWIBT-
pos (30) nmechcTBuTenbHa i CNCAYIOUMX pACYeTHLIX MMIPOTCOJIOMUECKHX CXeM
(cm. Tabn. 3) :

GeaHaANOpHEIl ROMOHOCHBI TFOPU3CHT IPYHTOBLIX BOJ HeorpaHuuyeHHoft moli-
HOCTH (cXema [/ — ropM3OoHTaNBHBIA M HAKNOHHBIA) H orpaHWuyeHHOR MOILHOCTH
(cxeMa 2 — ropH30HTAIBHEIN QHNLTP) ;

HanopHLI BOOOHOCHBIH CNOA orpaHMyeHHO# MOIHOCTH (cxeMa 3 — HaKJIOH-
HbIR QUNBTP, CXeMa 4 — IFOpU3OHTANTBHBIA GUNLTD) ;

ABYXCIORHBIA BOOOHOCHKMA IUIACT C PacHOIOXKEHUEM HANMpPaBAEHHOI'0 I'OPH3OH-
TanbHOIro GHUnNbTpa B BEpXHEM Ciloe (CxeMa J) ;

MHOrOCnoHHas TONINa NMNacTOB pa3Hoit BOAOMAPOHMIAeMOCTH (cxemMa 6 — Ha-
KJIOHHBIA dunuTp).

Ucrnionb3ya mnpHBeacHHbie B Tabn. 3 dopmMynbl, MOXHO PacCUHTaTh KOXMP(PH-
UHEHT (QHALTPAUHK BOJAOHACBIIEHHBIX I'PYHTOB Ha HYXHBIX YyYacTKaX 3acTpoeH-

B Tabnuua 3
Paciernan crena
r B Topusonmarenms _ @unrernp aj [ opusonmany
U o 3in, | y=Gp MO/ @usMp
/ / r(L*VL!-*!&h') KELLIR T
L\, / /7| Haxnowweiii@unsmp h-0.2m

Q5 | L«06m k=0979m/cym

r=005m GHakAHHOI
= 10mycym PUAMD

S=58m
k=0.974myeym

_0l VIS 16h,H, -F
//////////////F r [m f]

f=8N,(H,-hy)

Yré H=bwMm
v _ hy= dm S=Jm

L=06M k=155m/cym
F= 5“7 H[ +Pl!*75{H h, ] r 'QU5H Cy
r(H-h, (L*VL'#&H )(M +16M, ) Q = 8.0MYcym
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HBIX TeppuTOpHH. B 3TOH Xe Tabnuue Habl Pe3yNnbTaThl pacyeTOB N0 MPHUBEOEH-
HLIM QOPMYNAM, CACHAAHHLIC VIR KOHKPETHRIX MPUMEPOR

Bonce noopobHas XapaKTEpHCTHKA MeTO[a HalpaBNEHHBIX (QUIBTPOB € OfH-
CaHHEeM KOHKPETHBIX IPUMEPOB €ro NpUMCEHEHUA ITPUBCIACHA B upHn. 1.
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S. ONPENEJIEHHE ®UJIbTPALUHUOHHOTI'O NIUTAHUA
NJIACTA MO JAHHBIM PEXUMHbLIX HABJHOIOEHMUI

5.1. lo pnaHHbIM HAOMOACHHR 33 YPOBHCM MOJ3¢MHBIX BOO MOXCT ObITL onpe-
ACNeHa BenMYHHa MHUNbTpauMyd w . HabmooceHus BeayTca KakK B CKBaXHHax,
yOaneHHbIX OT IpadHMil UIacTa, KOr[Aa PC3KHUE H3IMEHCHHA HanopoB Ha 3TMX Ipa-
HMilaX He B/IMAIOT Ha YPOBHY B CKBaXXHHax, Tak H BOJM3H OT rpaHMu toiacra. B no-
CncoHeM crnyvyae BbIOHpaloTCsA NAaHHbIE 32 Takoi nepuog HabiogeHHit, KOrma Bo3-
MYLIEHHU HA IPaHHLaX ID1acTa He HAKAAbIBAIOTCS Opyr Ha Opyra. YpoBHH [0o1-
3eMHBIX BOJ, 3aBUCAT B OCHOBHOM OT CE€30HHBIX KoJjicOaHu#t BenHUMHbI UHHODHNLT-
pauud. Kpome TOro, Ha ypoBHH NMOA3CMHBIX BOM OKa3blBalOT BIMAHHMEC TaKHC (ak-
TOpbl, KaK CYTOYHbIC, MCCAUYHLIE H CE30HHBLIC H3IMEHCHHA aTMOCPEPHOro NaBJICHHA,
KoNneOaHHA TeMMepaTypbl, 3aMEp3aHMC W OTTaUBaHME IPYHTOBLIX BoJ Ha HeGonb-
Iwort rnyBuHe oT nosepxHocTty 4 T.10. [lpu onpeaencHun napaMeTpoB Hallo HCKITO-
UATH 3TH Maible KOJeBaHWA, BBI3BAHHLIC BTOPOCTCNEHHLIMH (PAKTOpPAMH, HYTO [0-
CTHraercia NOCpeaACTBOM CPE3KH MCAKHX (CYTOUHBIX H HeCNIbHBIX) MM KOB.

5.2. HeoOxoauMo uMCeTe HabinoOeHHss He MCHCE, YCM B TPEX CKBaOXKHHAX, pac-
MOSIOXCHHBIX MO JIMHHY TOKA, B TEUeHHC Mo KpadAveh mepe oaHoro roga. Heob-
XO[AHMBI TaKXe€ OJaHHble 0 kojeDaHuAX pacxoda B Oumxaltiuel pexe UM QaHHBIC
0 MOflyNne rpyHTOBOIO CTOKA.

5.3. Mo naunusiM HaboneHUA 3a YPOBHAMH B TPEX CKBAXKMHAX HAXOMAT OTHO-
LICHMA w/ k u ¢ [k ,rOe yw — BennuMHa HHOHARTPALHH,

Ins 6e3HanopHOTO NOTOKA

2 2 V4
w _ _hz ~__h; 31
k7 Xy(AgRy)  Xy(X3= X,) Ny Az’
)
1_05[_:_i.+ i____’_"'f.__’z'z__] (32)
k L Xy (X3 =%z} Xy Xy Xy (A3™A,)

sl e (33)

(34)

Hudunerpauus onpedensaerca no popmyne
w = mAH/At. (35)

3oecy &k - koaQPHUMEHT QUIBTPALKMH, M/CYT: ¢ — pacxod Ha eOMHUILY 1HHPUHBI
notoxa, M3/cyT; M — KOIDOHUHEHT BOROOTHAYH; A, , h,, h3z— YPOBHHU BOObI COOT-
BETCTBEHHO B MNEcpBOR, BTOPON U TPETLEA CKBAXHHAX, M, 4N — CpelHee HIMCHEHHC
ypOBHeH MpYHTOBBIX BO[l, M, B TPCX CKBAaXXHHax 34 BpecMa A€, CYT, /11 — MOWMHOCTD
HANOPHOT'O BOZOHOCHOrO 'OpPU3IOHTa, M; Xp, X3 — PACCTOAHHUA OT NCPBOA CKBAXKHU-
Hbl COOTBETCTBCHHO 10 BTOpOH H TpeTheft CKBaXXHWHBI, pacnolliOXKEHHBIX BBEpX MO
TCUEHHIO FPYHTOBOIO NMOTOKA OT NepBofl, M.

6. OUEHKA T/MAPOT'EOQJIOTHYECKHUX INAPAMETPOB
M0 SKCIUTYATALIMOHHbIM XAPAKTEPUCTHKAM
NEUCTBYKOIUX OPEHAXEH

6.1. Hanuuve uMkna HabnoaeHuil 32 3KCIUIVATAUKCH OpPEHAKHBIX COOPYIKCHUH
AaerT BO3IMOXHOCTD 110 3aPHKCHPOBAHHBIM BEJIMYHHAM APCHOKHBIX PACXON0OB BOMAbI
M NOHUXKeHUH YypOBHA BOABI NaBATh KOMHYSCTBCHHVIO OUCHKY I'MIPOTCONOrHYCCKHX
napamMeTpos.
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Puc.2. CxeMa OpeHAXER TEePPUTOPHH,
pacnonoxeHnok B npubpextodit 30HE
BOBOXPaHHUIKILA 2 \

— AuKcinan Opena; 2 — Koaoye-
gan Opena: 3 — 6000xpanuauiye; 4 —
HACOCHAR CTAHUUSN

6.2. JoCTOBCPHOCTH ONPEACHC-
HUA 'HAPOrcOJ/IOTMYECKHUX NMapamMeTpoB
Mo IKCIVTY aTAlH OHHBIM X3P 3K TEPHCTH-
KaM JIpcH KA 3aBUCHUT OT:

CTENEHH COOTBETCTBHUA pPaACUCTHONR
PUTBTRPAUMOHHON CXEMBbI  CCTCCTBCH-
HbIM TUAPOreOJIOTHUCCKHM M TEXHO-
reHHBIM YCTOBHSAM;

KOMMUCCTBA UMCIOUWIUXCSA N aHHBIX
[0 IKCHnyaTaiMu (33 OTHOCHTCIBHO l
So/mblUION NCPpHON BPUMCHH), 3aMEpPCH-

HhIX C JOCTATOYHOHN CTCIICHLID TOYHOC- 1 .
TH,

BOIMOXHOCTH [POBEPKH fIOJIY-
YaCMBbIN pacyeTHbIX Pe3VLTATOR IO
pPa3HbIM pacuerHbIM CTBOPAM U TOY-
KaM.

6.3. CooTBCTCTBHEe pPACHCTHOMH
bUnbTpaMoOHHOK CXE€MbLI  THIIPOreo-
NOTHYECKHUM  YCIIOBHAM  Haubonce
CTPOro HMeEET MeECTO Ha YyHacTkax
JAPCHaOKAa C OTHOCHTENHLHO NPOCTbIMHU
rpaHHBIMK  YCIIOBHAMHM, HallpuMep,
C NpPpAMOJHHCAHLIMH H KpYTOBbLIMH
KOHTYpPaMH TIMTaHWA W A OpPCHU-
pPyE€MbIX [1J1aCTOB, OBHOPOOHLIN 1O BO-
DOMPOHUUAEMOCTH B NIJTAHE H pa3pe3se.

6.4. Ins OIpeUCTICHUA THAPOICcONOrHYeCKUX NapamMceTPOB 0 IKCIUTY aT AlHOH -
HbIM X3apaxKTepHCTHKAM OpeH 2XKa XenaTeIbHO UMETHL He MEHEe TOOOBOI'0 UHKNAa Hab-
MOdeHUA 33 OPCHDKHBIMH pPacxodaMH BOIbl ¥ MOHIDKeHHAMH YDOBHSA I'DYHTORBbBIX
BOA.

6.5. Pacxonsl ApeHOKHBIX BOI MOMKHLI ObITL 32PHKCHPOBaHbLI MO PE3yNbTa-
TaM HabmoneH it 3a pabotoii Heocp e TBCHHO HACOCHBIX arperaton (a He Mo 3arpa-
TaM JACKTPOIHEPIU N, KaK OOBIYKO 3TO IeNnaercs) .

6.6, HabmoneHnsa 3a ypOBHAMH MON3eMHBIX BOI MO p&XUMHOM ¢ eTH Habmona-
TCABHBIX CKBIKMH B Pa3HbIX TOUKAX NOOTAHbI ObiTh OMHOBPCMECHHBIMUA M C KOPP €JIH-
POBAHHLIMU C YPOBHAMHU BOIb! HA I'DAHUUAX [MMTAHUA H CTOKA PUNBLTPALMOHHOrO
NoJA,

6.7. JkcnnyarupyeMble APeHAKH, KOTOPbIC HPHHUMAIOTCA 33 pacucrHble
06 BeKThI, LOIDKHLL UMETh YCTKO onpefleIfeMblec B HATYPE KOHCTPY KTUBHbLIC Xapak-
TEPHCTHKH K pa3Mepbl. [IpoekTHbie mapamMerpbl A0/KHLI ObITh CKOPPCKTHPOBAHKI
C pPe3yIbTaTaMM HATYPHBIX HIMCPEHHUA ¥ HCTIONHHTCABHBIMHU YEPTEXKAMM.

6.8. OmnpedeneHHe rHOPOICONOrHYECKHX MMApaMeTpOB BhINOJHACTCA Mo UL
TPAUMOHHBIM D OpMYNam, XapaKTepPHU3IYIOUMM PUNLTPAUMOHHLIN (IPUTOK K JIPeHI
XY, 0eOMT U MMOHWXKEHHC YPOBHA NOAJYeMHbIX BOMA. PacnpelesicHHe B IutaHe Puib-
TPAUMOHHOr'0 MPUTOKA OT TOTO MJIM MHOTO MCTOYHHKA MOATOIVICHUA VITaHaB/IM-
B3€TCA II0 KapTe N’MMAPOH3OMUIIC ¥ Ha OCHOBC DaNaHCOBbIX PaCHCTOB [6.3] :

6.9. MeToauka olipegenceHUsS THAPOrcoNOrHYCCKUX MapamMeTpos Mo 3Kclayara-
UAOHHBIM XapaxkTepHCTHKAM [ApCcHAXa HIMIOCTPHpYeTcA Ha pacueTHOH QHUNbTpa-
oot cxeme (pHc. 2). 3aumiluacMas TeppHTUPMA pacuojoxkeHa xHa Oepery
BOJOXPAHH/IHILR H 33LHLACTCH CHUCTEMO#i OTKPALITBLIX PFOPH3OHTaILHBIX Oepero-
BbIX, F'ONIOBHbIX H KOJIblleBBIX OPCH.

Pacuer Mmoxer ObITh NPOBCOCH Uid TPEX BpPEMEHHbLIX [IEPHONIOB, KDKObIA U3
KOTOPbIX XaPaKTCPH3YCTCA CBOMM PEIKHMOM MPHTOKA K APCHAXY :
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I. Mepuon BBLICOKOTO (MaBOAKOBOToO) MNOJNOXEHUA YPOBHA BOAB B BOOOXPa-
HUnAKLe. BanancoBoe ypaBHeHHe B JaHHOM cliyyae HMeeT BH]L

ad‘pp t Wopd = Oc?p . (36)
3aech

Q5ep = Fsep 4 roa s (37)

Q800 =qgos & dep (38)

Gap =Fap Law (39)

rne Ysep, G s5ep — PUILTPAUMOHHBIA MPUTOK CO CTOPOHBI 6epera, COOTBETCTBEHHO
NonHeIA ¥ yaenbHbIA (Ha 1 M napeHaxa); oo » @ 509 — OUILTPALMHOHHLIR NPH-
TOK OT BojoXpaHWiuuia; GQap, G — 0eOMT OpeHaxa, onpenensieMulil, Kak npo-
H3BOOUTENBHOCTE (pacxof, BOAbI) [APECHKHOH HACOCHOR CTaHUMH;, L4 ,,, — [JIHHA
ronoBHOA APCHLI, NepexXBaTbliBalOUled (UALTPAUKOHHBIA MPHTOK CO CTOPOHL! Oe-
pera; Lgap, ~ nHHa GeperoBofi npceHsl, nepexBarsiBalollel PUNbTPOBONR NMPUTOK;
L 5p — o6iad NAHHA BCEro ApeHaXa.

1. [leprHon HM3KOro (MeXEHHOro) MNONOXEHHS YPOBHA BOAL! B BONOXPAHHIIM-
we. banaHCOBOEC YpaBHCHHC IR 9TOrQ NCPHOAA YUMTHIBAET OTTOK OMNILTPauMOH-
HbIX BOQ ¥3 APCHbl B BONOXPAaHHUIMIIC, KOTOpOE B QaHHOM Cliydac UrpacT ApeHH-
PYIOLLYIO POJb

Bor t Lop = Qﬁsp- (40)
3acech

anrz‘;ar LJFF? (41)
roe Qgy, ¢, — OTTOK GUNLTPAUMOHHBLIX BO B BOAOXPAHHNHIIE.

M. Cnyvalh OEHHAKOBOrO NONOXEHHUA YPOBHA BOAbl B BOOOXPAHWIHLLC U B [ipe-
Haxe, T.e. Hppy = Hggp. Torma GanaHcoBOC ypaBHCHHE CTaHOBHTCA Hambonee

MPOCTLIM
aq ap = 2. Jep (42)

Hanuuue ropoBoro (MKW MHOTONETHEro) UHKNA HaOMOOeHNnA 3a IKCIUYyaTalHOH-
HbIMH pacXolaMH HPEeHKHOH H2COCHONM CTaHUMH HO3BONAET BbLINONHATH pacieTH
ko3dduupeHTa GUNBTpauUUH oA Tpex yNOMSHYTBIX pacueTHBix cxem. [lpn atom
onsg Kaxno#t cxeMbl NPEeACcTaRIACTCA BO3MOXHBIM MPOWIBECTH pacuyeThl N HE-
CKOJIbLKHX BpPEeMCHHLIX NEpPHOUAOB, YTO NaeT BOIMOXKHOCTL MONYUYHTb CEPUIO 3Ha4Ye-

HUH HCKOMOH BEHMUMHLI M, TAaKHM o00pa3oM, MOBLICHTh HAAEKHOCTH BbINOJIHAE-
MLIX QIpedcneHni.

OcHosHas dopmMyna, Hcnonplyemas npH pacuere KodxppuumeHta PUNALTPpAUHMK
B CNy4YyagX NPHTOKA K OMMHOYHON NHHCHHOA IpeHe OT Boxiox aHWHILA ¥ CO CTO-
poHbl Gepera, a TaKXe OTTOKA K3 ipeHbi B BoloOXpaHuHiue |14

k_.___rz(l‘*l'ﬂ)‘;é'ﬂg _ (43)
T (NI -HENTEZP)
3nech L,=073n, lg 2K, [ra (44)
I3 = o9
_ 2.2 .
p—nzaff,xp( T T); (45)
T:‘-at/l. 2, (46)

rie L — (QUNBTPAUKOHHOE CONNPOTHBJICHHE, YYMTHIBAIOLEE HECOBEPIUEHCTBO
APCHBbI; ﬁ 1, H3 — ypoBcHB BOAbE COOTBETCTBCHHO Ha FPaHUIC NUTAHHSA H pa3rpys-
KM QUNLIPALMOHHOrO MOTUKA. B 4acTHOCTH IR Mcproda NPUTOKA U3 BOLOXPAHM-
nmumia Hy = Hggp — ypoBeHb BOOM B BOfAOXpaMunmile, a Hy = Ap, ~ B fipeHe,
IpH OTTOKE M3 OpeHBl — HaoBopoT; L — pacCTOosHME MEXIY OChIO IPEHAXKA 0 MP5K-
MOJIMHEAHOI'0 KOHTypa MOHTaHMA [OpeHHpYeMoro IU1acra, Haupumﬁ ype3a BOabI
B BONOXpaHWIKLie, M; 4 — KOXPPHUUEHT YPOBHEMPOBOOHOCTH, M</cyT, € — Bpe-
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Tadbnuuna 4
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DpAMOTHHEHHOHN KONLUEeBOH
Too,mecin | = p-————— e e P e e e e .. -
Hg o m an. M t;ﬁ M k,micyr OTKIIOHE- Hﬂp. M aAP » M k,M/cCYyT OTKNOHEHHe k
wie kot OT OAMTHOR OT-
OBLITHOK OT Kaskn, %
KauyKH, %
1977
Y1 23,40 22,05 340 25,28 -6,37 21,67 26445 23,37 55,8
Yl 27.80 21,85 16,13 24 90 -7,78 21,47 81184 14,85 -1
IX 28,20 21,65 17,36 24,15 -10,56 21,27 86258 15,17 +1,13
X 27,85 21,53 14,82 21.64 -19,8S§ 21,15 75551 13,96 -6,93
X1 27,10 21,29 12,12 19,64 -27,26 20,91 63941 13,24 -11,73
X114 25,50 21,67 8,00 20,19 -25,22 21,29 46225 15,80 +5,33
1978
Y1 23,17 21,85 2,28 17,50 -35,19 2147 21629 21,88 +45,87
Y1l 24,70 — - — - 2147 22145 10,51 ~29.93
Yl 25,24 21,85 6,80 19,43 -28,04 21,47 41065 16,08 +7,20
X 24,73 21,85 6,32 21,18 -21,56 21,47 39001 18,30 +22.06
X 23,19 21,85 3,69 24,82 -8,07 - — - -
Cpenuee 3a
aBa roaa - - - 21.9 ~18,9 - - 16,3 +8,7
|

[Io naHHBLIM OTKaueK BEHUKHA & [UIA yNacTKa NpsamMoyronsHo#l apens! — 27, A y4acTKa KonblueBoR apeHbl — 15 M/cyT.
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Puc.3. 'papmky ond pacdera KoNbUCBOrO TOPH3OHTANBHOIO OPCHANKA

MA ncprona PUILTPALKMH, CYT, o — OMaMETp OpcHbl (B JaHHOM Cliydae NpUBCICH
K KpYrioMy).

AHAITHI MOKAa3bIBACT, YTO BejiduMHa P, XxapakTepuiyiollas HeyCTaHOBMBLIMiiCS
pexuM puUNbTpauKn, BeCbMa Mana, ¥ B CONBUIMHCTBE Cy4aeB MOXHO BECTH pac-
YCTBhI KaK IpH CTAUIHOHZPHOM XapaKTepe TCYCHHA, T.€. npuHumate P (.

KospduuneHt punsTpatiyy ana cxeMbl TOPH3OHTAIBHOTO KOJIBHEBONO PCH aXa
onpeaensercsa no Gopmyne [14

4 ap
k= - . (47)
TAHE —HE)F
Hy— M 27T H
3nech F = ?___ 2 g —sT0% (48)
InL(R*45d) ~ Hapin16R[d +2R ¢
$=b=Y, 5 Y=F(RIH;, ) $=F(LIH,), (49)

roe L — paccTOAHHE OT LEHTPa KOSMBUCBOTO APeHaXa [0 NpAMONHHEHHOro KOHTY-
pa MATaHUA OPEHUPYEMOFO MacTa, M; R — palHyC KOJBUCBOrO ApeHaXa, M &,
%, — pacueTHble QYHKUMH, KoTopble ofipenensorcs (14| no rpadmxam puc. 3.

[fpuMmepbl pacueTOB, MOACHAIOIMX KH3NOXEHHYIO BBIILEC METOOMKY, BLINOIHEHDI
ANnA ABYXIollHUHOre UHMKNa HabmoacHUA 3a pacXxodaMu ApCHaXHBIX BOA M ypOBHS-
MM HAa KOHType NMUTAHUA W B ApeHake r'. Yerb-Abakana (Xakacckas ACCP) . Onpe-
neneHue Kod3QPUHHCHTOB (QUNLTPALMH BLITIONIHEHO IS y4acTKa MPAMOSHHERHOMH
OTKpLITOK GeperoBoit ApeHbl, pacnosoXeHHO! Ha pacCTOAHMH L = 225 M oT ypeda
Boabl B KpacHoApcKOM BoJoxpanunuiite, no dopmyne (43) npn P=0, a Takxe
INA KONhileBOH OTKPBLITOR ApeHbI ¢ pagpHycoM K =620 m, UeHTp KOTOpOH ynancH
OT ype3a BOAoXpaHWnuuia Ha paccrosinme L = 670 m, - no dopmynie (47) . Paamep
IPEeHB!, CCYeHHEe KOTOPOH MpHBENEHO K KPYFrOBOMY, 4 = 9 M.

PacueTsl npoBOOMAKCH ONA TicpUOAOB, Korla Hy 7 Hpy. PeaynbTaThl paciueToB
M KX co‘r;mcrasneune C pe3yNnbTaTaMy OlbITHLIX OTKAUYEK U3 CKBAXKHHBI NPUBEACHD]
B Tabn. 4.

Kak Bnaum, noyrn Be3ae olipeaeneine Ko3ppHuycHra GUNLTpaALHY NO JaHHLIM
paloThl ApeHAXKHbIX CTAHUHA NaeTr B cpedHeM 3aHiKeHue pe3ynbrara Ha 18,9% —
IJIA CXeMbl OOHOCTOPOHHEro MPHUTOKA K JIMHEHHOMY [OpeHaXy H 3aBbILICHHC Ha
8,7% — ms cXeMbl KOJBLUEBOrO ApeHaXa.

7. OBOCHOBAHHE PA3BMEPOB (110 I''TYBHHE)
PACYETHOH OBJIACTH OU/IbTPALMHU NOA3EMHbLIX BO/
K JPEHAXHbBIM COOPY XEHHUAM

7.1. lpn cocraBleHNH MPOrpamMM NPOEKTHO-HM3BICKATENLCKHX paboT U mpoek-
TAPOBAHUU 3AUIMTHOIO ApeHaXa MOoATalUIHBaeMbIX TEPPUTOPHH BAXKHOE 3HAYCHUE
uMeeT NpaBUIIbHLIA BbIOOP rNyOMHBLI HCCNEOOBaHHA I'E€ONIOMMYECKOro pa3spe3sa.
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[Ipu aTOM crefyeT YUMTHIBATL BenUUMHY aKTUBHO# (Mnu ~paGoueit’) 30HbL OO-
nacti GunpTpauMu, roe MPUTOK K gpcHaxy Hanbonec nuTeHcnsed |10, 11 l.

JTa 30Ha, KaK Npasuio, MeHwille obuich MOWHOCTH BOOOHOCHOTO IacTa,
NQITOMY NPaBWIBHLIA Y4YeT ee BEIWUMHbI N1aeT BO3MOXHOCTL YMEHBLLINTL I'1yOnny
H3yYEeHHA eO/IOFO/IMTONOTHYEC KOO pa3dpe3a U, TakuM 00pa3oM, COKpATHTL 00bem
uasickanup [10].

7.2. JA CHCTCMATHYCCKOI'O TOpPHU3OHTAIBHOO APCHAXKA, HECOBEPLIEHHOI'O Mo
CTelleHH BCKPBITHA OOHOPOSHOTO OEe3HANOPHOroY BOAOHOCHOI'O IUIACTA, OATHMANb-
Hasi MOWMHOCTh IUIaCTa /M, MOXeET OBITE MlONyYeHa U3 cacayleued 3aBUCHMOCTH

VLH#*AID,#/W -Lﬁ“

R g'B (50)

'Lf,'f-kmh/w ""Ly

3nech QUALTPAUHOHHOE CONMPOTHBIICHHE, YUHTBLIBAIOLLCE HECOBEPLLUEHCTBO ApeHadKa,
ontpenenserca.
UIA IONHOA MOLIHOCTH NaacTa

L,,=0,13mig(2m)7d), (51)
INA ONTHMATBHONX MOLIIHOCTH IL1acTa
by, = 0,73m, Zg(Zm‘, /.:’rd), (52)

rae 4,,, — OHILTPAUHOHHOE CONPOTHBICHHKC Ha HECOBEPLLIEHCTBO IPCHAXKA, 3aBUCH -
uiee ot 7, . llog onTumanbHO# [JOHUMaCTCA TaKast MOLUHOCTb I1acTa, [pyd pBede-
HHH KOTOpOMA B pacyeT NnorpewHocTb B pe3ynbTaTtax ofipeaeneHus oCHOBHBIX xapak-
TEPUCTHK OpPEHAXa, B TOM YUC/IE MEXIPEHHOTO PpacCTOAHMUA, N0 OTHOLLUECHHUIO K pac-
YeTy ¢ BBedeHuem B dopmMynbl ROAHOR MOUMMOCTHM MACTa HE NpephiiuaeT 28%;
h — npesbINICHHE YPOBHS IPYHTOBLIX BOM B CEPENMHE PACCTORHHUA MeEXOy ApeEHa-
MM Ha YPOBHE 3aI0XKEHHA ApeH, M (MHOUNbTpauMoHHBLIH '6yTOop™) ; A& — BeJlHUH-
Ha HHTCHCHBHOCTH MHQWILTPDAUMOHHOTO NWTAHMA NacTa, m/cyr; & — Ouamerp
ApeHbl, M; & — KodbduuueHT GUALTPAUMH, M/CYT, N, My — COOTBETCTBEHHO
NoNnHasA ¥ ONTHMANBHAA MOLIHOCTD APEHHPYCMONO BOQOHOCHOIO IJIACTA, M.

3apucumocts (50) no3BonAAET HAa OCHOBE YHCIEHHOrO aHanH3a yCTaHOBHUTD CO-
OTHOLLEHHEe ONTHMAIBHOA M NONHON MOMIHOCTER ¢ UC/BI0 onpedeneHus IrnyGUHHO-
CTM H3bICKaHHHA. AHaNH3 nzoneneﬂ IUUE cne LETO uglanaaona BapbHpOBaHKA
KOMIINEKCHOro napametrpa Ka/w = 5:104; 102; 1 102, BentmuuHul ONTHMAaND-
HO¥ MOLUMOCTH MPUBEACHE! B TaOn. § ¥ Ha rpadukax puc. 4.

TadOnumua S

Ah/w. M| fMoxka3arenn Nonuas MomwHocTs nnacra (M), M
10 _T'QJ h—r—m— _T a0 _| 50 T 60
103 mym 682 1201 169 211 ___ 247 ___ 365 _
m,% 68 61 56 53 49 37T
8. %___ 66 68 _ 0 1L ___.T 2 15
104 My » M 70 133 193 240 305 570 _
mJ 70 61 64 62 61 ST ___
q .,% 65 65 66 67 61 69
105 mom Tl 134 19,7 270 32,3 62,5
% 11 61 66 65 65 63
B % 63 64 65 65 65 66

h——_—ll---r--—-———_-.————--—-_———---"_"-"_-“'—-__ v
i gy e S

l—.-,-.—-I----

W3 Tabn. S BUIHO, YTO ONTHUMANTBHA MOLHOCTD [IpH 33JaHHOM KPHTCPHH yBCJIH-
QHBAETCA C POCTOM MOMHOA MOLHOCTH M Nokasatenst K4/ w, ODHAKO OTHOCHTEND-
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Puc.4. I'paduxu ans onpelienieHHA oNTHMANTBHON MOLLIHOCTH /17
Jiacta B 32BUCHMMOCTH OT MOAHON MOLHOCTM TUlacTa nNp¥ THIApo-
IreoTOrHYCCKOM OOOCHOBAHUM TOPHU3OHTANIBHOIO CHCTEMATHUYCCKO-
ro apeHaxa

Has MOUIHOCT, M = m, [m Konebnercsa npy 77¢<50 M B 1OBONBHO YIKOM guala-
30He (49-71%) ¥ yMeHBILAECTCA ¢ POCTOM /73 . DTO NO3BoNAeT IJIaHKpoBaTh Oonee
onpeaencHHo riayOuHy OeTanbHbiX MCCNENOBAHUA 1A OUeHKH MPPEKTHBHOCTH Io-
PHIOHTANTBHOTO OPCHAXKA.

B Tabn. S npuBedeHb! TaKKe BEJIMYMHLL OTHOCHTEIbHOIO AebuTa apenaxa (Ope-
HAXHOI'0 pacxola)

Q=4,/Q, (53)

roe 4,, & — BeanuMHa GUnbTPALUKOHHOrQ pacxofda, Apoxonsiliero qepeg [onepey-
HOC CeYEeHHUE ONTHMATHHON U TOJIHOR MOUMHOCTY ApEHHpYCMOro iU1acTa, M2/CyT.

lpumep 1. Onpedenenue onTUMANbHOU MOWHROCTU NAACTa RPU OyeHKe 2nybu bt
NPOCCOCHUS UHNCHEDHO -2UOPO2COAQUYECKUX UIBICKARUI 01 OBOCHOBAHUA CUC-
TCMATUYECKO20 COPUIDHTAABHO20 OPCHANA HECOBEPUICHHOL0 TUNA.

[conornuecknit paspes npeacraBieH, N0 MaTEPUATaM Npe/iBAPHTENBHLIX UCCe-
NOBaHUA, OOHOPOUHBIMH MEJIKO3E€PHUCTLIMH MECKAMH MOIHOCTBRIO /77= 30 M H KO-
spduusentom GunbTpalmu & = 5 m/cyt. [IpennonaracMas BEMUMHA MHTEHCHB-
HOCTH HHQWILTPAUMOHHOTO MUTAHKS coctaBisieT =3 - 10— m/cyT. Npu rny6une
3ANTOMECHHA 1'OPH30OHTANIbHLIX APCH 3 M M HOPME oCylleHMs 1.5 M BenuuWHa HH-
¢uibTpauMoHHoro ’6yrpa’ B MeXapeHbe cocraBiiser A= 1.5 M.

g)npcn,enum BEIMUMHY pacyeTHOro Mapamerpa kb /w = 5-1,5/3-10—3 = 2 5x

102 m. Ucnonwlys rpabux Ha puc. 4, nonyuum npu m=30 M ONTHMWIbHYIO MOILI-
HOCTL ONA 000CHOBAHUA TOPHIOHTAWILHOrO JipeHaxa B pasmepe 17,5 m. Takum 06-
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Puc.5. Betomorareneiibie I'paduky ang pacyera ONTHMasibHOPN MOLHOCTH
wiacra MpH IrvaporcollorHicCKom 080CHOBAHHH FOPH3OHTANBHOIQO CHCTCMA-
THYCC KOO APpCHAXKA NPH HCYCTAHOBHBLLICMC(CHA PCXHMC q}HﬂprallHH

Pa3oM, YUCT NMPH H3BICKAHHAX HC MOJIHOA, a ONTUMAaNIbHOR MOLLHOCTH fU1acTa, AacT

CYLUCCTBCHHYIO IKOHOMHIO B OypcHny (42%) u conyTcTByloumx paborax npy npo-
BCOCHWH ACTANIbHbIX H3bICKaHUH.

7.3. [InA CHCTEMATHUCCKQrO HCCOBCPUICHHOTO TIOPH3OHTANBHONO OPCHAXA.
paboTAIOWICI0 MNPH HCCTaUMOHApHOM pexume Ounbrpaunu, ontumanesan (" pabo-

gaxn™) rnyO6una nnacta onpegensercs no gopmync U.H. Masnosua (11}
My=8§ b, (54)

3acck  § = F(R,z L) — PYHKUMH, Olipencnsierca No rpapukaM puc. S B 3aBHCH-
MOCTH OT PUNLTPALMOHHOTO COMPOTUBIICHHUS HA HECOBUPLICHCTRO ApcHaXa L, H OT-
HOCUTC/ILHOTO PaccTOsHKA L = §/2 R, TOC &6 — MCKAPCHHOC PACCTORAHHE, M

Roo =2 V125,m (ki fp +2kmm) LT -0, )3 (55)

[lpy oTcyTCTBHH HHOWILTPAUHOHHOTO NMTaHUA, T.€. OpH s = 0, MoXeT OBITDH
HcHonb3loBaHa Goncee 1pocrat popmyna

_-ﬁ

= 2 .

Rug=20025at +12 -1 ) (56)
31eCh BBCOCHB! CACAYIOWHC 0003IHAYCHUSA

t - BpCMA OT Hauala nepuona GunbTpaumu, cyT, M — KO3 HllﬂCH"zl' BOILOOT-

Qayn TPYHTOB; 8 — KOJMMHUMCHT YPOBHENPOBOAHOCTH (4 = k m /n). M</cyT. Oc-

TANBHBIC OOO03HAYCHHUS MPCKHHKE,

7.4. IIna pacucTHOR CXCMBI 3aIUATHOrO 6€pecroBoro OOQHOITHHCAHOTO TOPU30H-
TWILHOPQ HCCOBCPLUICHHOTO NPCHAXKA. 3270XCHHOIMO B OAHOPOAHOM HIOTPONHOM
riacTe, ONTUMAIBHAA pacucIHag MOLUKOCTL, COOTBETCTBYIOWAA aKTHBHOH (7'pa-
Goycit”') 30HC obBnacTy UNbTPaUHK. MOXCeT ObITh ONIPEACNCHA H3 GopMY b

(Hy+ my )+ (H, B L, (1-ajL)feet, )+ x /1)

(H4 +m)r(H,- HA)[LH (4-::/“{(1*%) Ur/l-]

iy

..-:0!3' (57

3ncch  QHIBTPAUHMOHHOC  CONPOTHRJICHUC,  YYHTBIBAKOUICC HCCOBCPLUICHCTBO
APCHAXKA, ONpCucnacTCa No dopmyne:
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oA NOoITHOU MOWHOCTU TU1acTa
24g +m) (58)

£y rﬂ,?&(Hﬁ*m)Zg 7 of ’

oans onTHManbkHod MOUIHOCTH ILacTa
_ 2 (Hg *m,)
Lno = QT3 (HatMp)lg = - (59)

3necs Hy, Hy — ypOBHM BOObI COOTBCTCTBCHHO HA I'DAHMUC NHUTaHWA BOLMOHOC-
HOTO MiacTa W B ApeHe, M; L - pacCTOAHME OT OCH HAPCHbE 0O NPAMONHUHCHHOM
rpaHyubl MHTAHUA [1ACTa, M. X — pAacCTOAHME OT NMUHKHU HAPCHDKA JO TOUKH, I
ofnpeneniacTcA NOHUKCHHE YPOBHA MOJ3EMHBIX BOJ, M.

3asucumocts (57) no3sonAeT Ha OCHOBE YHCHEeHHOro daHanvM3a YCTAHOBHTH
COOTHOLUCHHE ONITHMANILHON m, U NOJNHOR /7 MOHIHOCTEeN. AHAIM3 NpOBENCH INA
CenyloUlero nuanazoHa M3mMcHedui napamerpos: A —Hy= A H = 3, 5; 10 m;
L = 50; 100; 500; 1000 m; x/4 =0,5; Hy=2m, d=0,3 m.

Pe3ynprarhl pacqcTOB OTHOLUCHHA ONTHMAIILHOR K OTHOCHTENBHOR MOLIHOCTH
nnacra m, /A, %, naHul B T1abn. 6, a TaKKe Ha rpadmkax puc.b.

TaGnuua 6

50 7,3/73.1 15,2/76,4 23.2/77,5 31,2/78.0 39,2/784 79.1/79.1
100  7,3/73,1 15,3/76,5 23.2/77,6 31.2/78,2 39.2/78,5 79,2/79.2
3 500 7,3/73,0 15,3/76,5 23,3/77,6 31,3/78,2 39,2/78,5 79.3/79,3
1000 7,3/73,0 15,2/76 4 23.3/776 31,3/78,2 39,2/78,5 79.3/79.3
50 7.1/71,2 15,0/75.,0 23,0/76,6 31,0/77.5 389/77,8 78.8/78.8
100  7,1/71,2 15.1/75,5 23,1/77,0 31,0/77,5 39,0/78,0 78.9/78.9
5 500 7,1/71.0 15,1/75,5 23,177,0 31,0/77.5 39,0/78,0 79,0/79,0
1000 7,1/71,0 15,1/75,5 23,1/77,0 31,0/77,5 39,1/78,0 79,1/79,1
50 6,7/67,0 14,6/73.,0 22,5/75,0 304/76,0 38,3/76,5 78,1/78,1
100 6,6/66,7 14,6/73.,0 22,6/75,3 30.5/76,3 38,5/77,0 78,3/78,3
10 500 6,6/66,2 14,6/73,0 22,6/75.3 30,6/76.,5 38,6/77,2 78,5/78.5
1000 6,6/66,1 14,6/73,0 22,6/75,3 30,6/76,5 38,6/77.2 78,6/78,6

M3 1abn. 6 BHAHO, YTO ONTHMANbHAA MOLWHOCTS /e TPH 3aTAHHBIX NapaMCT-
pax yBelHUWMBACTCH ¢ POCTOM NONHOA MOILUHOCTH, NPH 3TOM YAWUICHHOCTE L OT I'pa-
HHUBbI MHTAHWA MPAKTHYCCKH HC BIAMAET Ha KOHCUHBIH pe3ynbTaTr. OHAKO OTHOCM-
TE/ILHAA MOLIMOCTL /77 = M, [ I Konednercs B NOBONBHO YIKOM JIHANA3OHL
(66% — 79%) v npu panbHcilliem pocTe BCAMYHHBL . cTabunanaupyeTca (CM. puc.
6) . 310 No3BONAET WIAHAPOBATL Gonec olpencaeHHYI0 MYyOHKHY HeTaNbHLIX HCCE-
NOBaHKUA L1A OUECHKH. 3IPPCKTHBHOCTH paboThl ONHONKHHEHHOTO TOPHIOHTAINBLHOTO
ApeHaKa.

YUuThIBasi, YTO DOPOHIBCACHHBIC PAacuCThl OXBATBIBAIOT HOCTATOMHO OGonelio#H
auanaszoH Hanbolsee 4acTo BCTPOYALIMXCH B MPAKTHKE CAyvaeB, a4 COOTHOLUCHUC
m,[m =/  cocraBnfer B cpenHem 76%, and ApceaBapUTCNIBHBIX PacyeToB BENM-
YUHY ONTHMANbHOR MOIMHOCTH BIOJHC DONYCTHMO ONPEeRcnATsL 110 NpROMKCHHON

3ABHCHMOCTH m, =076m. (60)

INMpumep 2. Onpeoenenue ONTUMAIDHOU MOULKOCTU RAACTA NPl OYCHKE ey OUKb
NPOBEOCHUR UHNEHEDHO-UOPOCOA0ZUNECKUX UIBICKAHUL Onr 000CHOBAHUA Bepe-
208020 [uil 20408H020) 20PUOHTANBHOLO OPEHANA MHECOBEPUIEHHO0 TuNG,

eonorMueckuit padpe3 NpeAcTaBAcH MENKO3CPHUCTHIMU NICCKAMMU ¢ NPOCHOA-
MH CYTIMHKOB MOWHOCTLIO N0 30 m. JIMausa ropusoHTanbiioro Geperosoro ape-
Ha)Ka OTCTOMT oT Gcpera BofoXpaHunuia Ha L = 50 M. Pazuuua mexny ypopHamu
B BOJAOXPaHMNKUIC U B ApcHe pasHa S M (H| — Hyp =5). FayBuna 3anoxeHna npe-
HbI OT NOBCPXHOCTU 3cMIH 8 M.
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Puc.6. I'papukyn 3aBHCUMOCTH ONTHMANBHOM MOLUHOCTH 77y  OT
MOJIHOW MOLUHOCTH A TUlacTa npH IMAPOTCONIOrHYeCKOM 0BGOCHO-
BAHHH TFOPH3OHTANIBHOrO NUHERHOrO ApPCHAXa B OHOCNONHO# TOJI-
Lic

Iinst onpenencHUA BENUWHHBI ONTHMWIBHON MOLIHOCTH /7, MOXHO N0Ab30BATh-
CA OCPCNHCHHBIM [PUBENECHHAIM BCHIOMOrartellbHbLIM rpapuxoM rm, = ¥ (m ) (cm.
pHC. 6), He 3a0biBasd, OOHAKO, YTO OH NOCTPOEH INA CJIYYan HAUMCHBUICH FyGuHL
pacnolioXeHnA YyCIOBHOrO BOAOYIIOpa Ha PACCTOSNHHM 2 M BHH3 OT OCH [PCHB
(Hn = 2 M), aTtakxke ana x/ L = 0,5. Tak, ans OIPEACIIEHHUA BCIIHUNHBL /77, CHaya-
Jla [IpOBCACM YCIHIOBHYIO ['OPHIOHTANBHYIO IUIOCKOCTb, HHXKC OCH ApPCHbI Ha 2 M.
Torma nonHas MoumMoCTs w1acta /1t cocraBuT 20 M (772 = 20 m) . Ucnons3ys rpa-
¢uK Ha puc. 6, nonyunm: 77, = 15,1 M ~ 310 ¥ eCTh ONTUMa/ILHAR PACUCTHAS MOLLL-

HOCTh IPEHHPYEMOIrO MNacTa, KOTopas TpedycT U3YyUCHHUR NMPH HILICKAHUAX K COC-
';%B‘;})IET B aHHOM cnyyac 75% nonHolt Moumocth (/2 = m, /m = 15,1/20
= 0y.
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Puc.7. 'paduky 3aBHCHMOCTH OOTHMAIBHOH MOLLUHOCTH M, OT
NOJTHOWN MOWHOCTH fm  IU1ACTA [TPH F'EAPOreonoryyec Kom oboc-
HOBaHWH TOPHIOHTAILHOIO NUHEHHOro NOpeHaxa B ABYXCIIOH-

HOH TOnNllle

B cnyvasax, He OXBaYeHHBLIX UMC/EHHBIMHM 3HAYCHHSAMH NOpPHBEIEHHBIX NapameT-
poB, CnemyeT HCNoO/Ib3OBaTh YpaBHeHHe {(57), B KOTOpOM HCKOMAas BeJIMYHHA

m, OlpenendaeTcs METOROM Moadopa.

71.5. Ilna pacyetHoli cxembl 3aluMTHOro Geperosoro OQHOJIMHERHOIo TOpPH3CH-
TANLHOrO OPEHaXa, 3aN0XeHHOI'o B BepXHeM crnabonpoHHuaeMoMm cioe ABYXCiiof-
HOIrQ IacTa, BAKHO OUECHUTL BEJIMUUMHY ONTHMANBHOR MOUIHOCTH HMXXHErO CnoAH,
KOTOPYK CnefyeT BBOAWUT: B (WILTpaUMOHHBIC pacueThl ApeHaxa. OnpeneneHHe
REJIMYUHBI M1, B JAaHHOM CIYy4Yac NMPOHM3IBOAMTCA Tawoke no (57), B koTopolt GUIBT-
pPaUMOHHOE COMPOTHBIEHHE HA HECOBEPILEHCTBO APEHAXKA pacCUMThIBaeTCA Nno ¢op-
MYT1aM:

A NMONHON MOUIHGCTH HJIAaCTa

2H
= .
" 0:'73;—3 g —4 (61)
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UIA ONTHMAIIbHOH MOIUHOCTH fU1acCTA

k ZH
L, = 0,73;;’-‘-’-"?‘, Ig}.f . (62)

3ncch K U &g — KO3dHPHUHEHTB! DUMIBTPALMA COOTBETCTBCHHO HKMXHero (Gonee
NpoHUUACcMOro) U BepxHero (cnabo npoHuuaeMoro) cros, M/cyT: m U m, — CoOT-
BETCTBCHHO II0J/THAA H ONTUMANbHA MOUIHOCTL HHXKHETO CIIOA, M.

YucncHubtd ananus (57) ana ycnosufi asyxcnofiHoro mnacra (61, 62) npwu
knl kg = 5; 20; 50: 100; 200 n npu Tex xe 3HaUeHUAX apaMeTpoB AHN =3: 5;
10 m: L =50; 100; 500; 1000 m: x /L =0,5; H, =2 M, d=0,3 M nokaanisaer,
YTO PC3YNLTaThl OUCHKH ONTHMAJABHOR MOLHOCIA HONYHAOTCA aHANOTMMHbLIMH
apedbiAy UMM, PacCUMTAHHBIM I OQHOCNOHHOro iuacta. A MMCHHO: ONTHMAaJIb-
Hasi MOLLHOCTL /77, (IPpH 33411aHHbLIX [1apaMETPaxX YBENIHUHBAETCA C POCTOM NONHONR
MOLWHOCTH 72 , OTHOCUTENbHASL MOIMHOCTb /727 = rr1, /m KONebnercs B JuanasoHe
30-79 % n ¢ poctom /2 crabunuiupyerca (rpadmk = F (/) BLINONAKUBAET-
cia) (puc. 7). BiusaHue yaancHHOCTH MpaHMILLI METaHHA L , @ TAKXKe COOTHOIUCHUA
K03 PHUHeHTOB PHILTPAUUH CNocB k, [ £ o HE3HAYUTENLHO BIIMAIOT HA KOHCUHEIMN
pe3ynbTat, Hanmpumep, NpU S< 4,/ kg < 50 nnpu 50 < L <1000 snaucHua ‘7z,
OTIIM4YAIOTCA Apyr oT aApyra Ha 0,2 -0,4 %, noatoMy rpadpuk pyHkiumin m, = £ ()
W i =f (m) NOCTPOCHAL [UIA OCPCIAHEHHLIX 3HayeHUut (cm. puc. 7). YunthiBas
TaKXe, 4TO 1A IBYXCJIORHOTO IUIacTa COOTHOLUCHHE /77 COCTaBMACT B CpedHEM
74 %, ana NpenBapUTENbHBIX PAcYeTOB BEJIMYHMHY OIITHMANIBHON MOLHOCTH BIIOJIHE
A0oNYyCTHMO onpeenaTh 10 NpubInKeHHOA 3aBUCUMOCTH

e, =0,74m. (63)

Mpumep 3. Onpedenenue ONTUMAAbHOG MOU(HOCTU HUNHE20 CAOA O8YXCAOU-
HO20 N1acTd npu OREHKE 2aAYOUHBI NPOBCOEHUR UHMECHEPHO-2UOPN2EONOURECKUX
UIBICKARUE OAR OBOCHOBAHUA Oepez08020 AUHECUHOZ0 20PUIOHTANBHO20 OpEHaxa.

BepxHH# Cof ABYXCIORHOrO NMnacra IpeAcCTaBlieH CYITIMHKOM C IPOCITOAMHU
IMAH ® MCNKO3CPHHUCTOTO Necka ¢ KopdpuureHtom pvnptpaiinn Kz =0,3 m/cyT.
Huxuui cnoit npeacrtanneH TPELLMHOBATHIMU M KABEPHO3IHBIMH H3BECTHAKAMH C
NPOCIOSAMM CPeNHC3EPHUCTHIX NMEeCKOB ¢ KO3IPDPHUMEHTOM (PUNLTPAIHK HUXKHEro
cnoa k&, =q;0 M/CyT. JIMHUA FOpH3OHTaNbHOro GeperoBoro APeHaXa OTCTOMT OT
Ocpera sopoxpanunuuia Ha paccrosauue L = 50 m. llpena anametrpom 0,3 M 3ano-
WeHA B BCpXHeM cnoe. PazHMua mMexay ypoOBHSAIMH B BOIOXPAHHUIIMLIIE U B OpeHe
paBHa | — Hp =5 M.

PaccrosiHhe OT YpPOBHA BOALI B [ipeHe 0 BepXHel I'paHHLbl HHXKHErO €08 COC-
TagnseT 2 M (T.e. Hy = 2 M), MOLUHOCTDL HHXHero cnost 30 M (m =30 M) . Ucnone-
3ys rpadpu Kk Ha puc. / npd m = 30, nonyuum hy, =20,5 M unu 177 =68 %.

Takum oOpazoM, oNTHMankHasd pacueTHAd MOLHOCTL OPEHHPYEMOIo IUIacTa,
KoTopas TpeOyeT H3yueHHs NPH W3bICKaHMAX, cocTaBndaer 68 % nonsoft MOUIHOCTH
1acta, Y10 [aeT BO3MOXHOCTL COOTBETCTBCHHO YMEHBLUMTH U 06beM HHXXEHepHO-
FCONOIMYECKUX U3bICKAHHKH.

8. OUEHKA HEOBXOIHUMOCTH YYETA MJIAHOBOH
OUJIbTPALUUOHHON HEOOHOPOJHOCTH
ObJIACTH JPEHUPOBAHWA

8.1. 3amura TeppHUTOpHA OT MOATOIUIEHUS NMOA3EMHBIMH BOJIaMH CBsI3aHa ¢ He-
o0XOAMMOCTBIO BBINIONTHEHHUA THAPOTEONOTHYEeCKHX pacueTOB JApEeHAXKAa B YCIIOBHSIX
NOBCEMECTHOI'O PACNPOCTPAHCHHA TPYHTOB, HEOOHOPOOHLIX 10 NUTONOTO-(PHIILT-
pauMOHHBLIM CBOHCTBaM. PasHooOpasue mnanoBoi ¢unerpauMoHHoON HeoaHopon-
HOCTH MOXeT ObITb CBEACHO K TPEM OCHOBHEIM BHAM, KOTOPLI¢ OTIHYAOTCA L pyr
OT OpYTa XapaKTCpOM H HanpasjieHMEeM NOTOKA Nnoa3eMHbiX B0 f12, 134.

apaB/ieHHe [OBHXKECHHST TON3EMHLIX BOL COBallaeT ¢ MPOCTHPAHHUEM CJIOEB
paznHyHoOit TPOHMLIAEMOCTH. ITOT BHI QUILTPALUMOHHONK H3MEHUHBOCTH WMeeT 6ob-
nHioe 3HayeHHe A YCTaHOB/IEHUS OOOCHORAHWBIX OCPEIHCHHBIX IHaueHUl (PUNLT-
PallMOHHBIX MapaMETPOR TIPH THAPOrEOJIOTHYECKHX pacyeTax 3allMThl TeppHTO-
DU, paCMONOKEHHBIX HA MEXYPEUYHBIX NIpOCTpaHcTBax (pHc. 8, a).

B 3TOM Cnyuae A8 THOPOreonOrHYeCKHUX pacdeToB HEOOXOIMMO BBLIIQIHHTS
ocpcaHeHHe (PUNBTPAUHOHHBIX CBOHCTB. IlpH 23TOM peanbHbIl HEOAHOPOOHLIM
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@ Puc.8. Cxema manoBoit dunbTpaumon-
A, J L f HOH HEOOHOPOAHOCTH
J a — HaANpasACHUEe OBUNCHUA NOO-
T — 3CMHbIX 600 (08NACAIT C NPOCTUPA-
— HUeM Cnoe8 painuyroil NpPoHuUydemo-

— -————\V J CTuy O — Hanpaeaenue OSUMEHURA NOO-

S _—> K, IEMHBIX 800 NEPNEHOUKYAADHO NPOCTU-
/ N /_j, PAHUIO CNOE8 PAazHOil NPOHUYAEMOCTU;
”‘ \—-

8 — OCECUMMETPDUNHOe 08UNECRUE NOO-

/ . Jemublx 800, | — e¢panuya obaacru

~— \ J .’ NUTAKUR; 2 — 2paHuyua 3epy3Ku
PunsTPAyUOHHO20 NOTOKE, 3 — BUabT-

7 - . S— PDAUUOHRKBLU NOTOK
MA4CT 3aMEHACTCA OOQHOPOAHBIM IACTOM C MPPCKTHBHLIM (cpeaHeapuPMeTH-
YCCKHMM) 3HAUYCHHEM MPOHULIAEMOCTH n

k Tkt 64

Ip.apupm i/.. ? (64)

i
rae k- L; — KOMPPHUMEHT PUABLTPAUMH U LIMPHHA COOTBETCTBYIOLCH 30HAI

HCOJHOPOOHOCTH, 1 — YUChoO HCOIHOPOOHBIX 30H.

HanpaBneHde [OBHXXEHHA MNOO3EMHBIX BOI NCPACHINKYIAPHO MPOCTUHPAHKIO
ClloeB pa3HOA NPOHHUAEMOCTH. ITOT BHUA, (DHUILTPAUMOHRON HIMEHYMBOCTH BCTpe-
HaeTCd NpH OOOCHOBAHMM OCPENHEHHBIX 3HaueHHRA (HUNBTPALMOHHBIX napaMeTpon
AN THAPOrCOMOTHYECKHX PACUETOB 3aUWMTHLI TEPPHUTOPHH, PACTIONIONKEHHBIX B 30-
HC BJIMAHWA BONOXPAHMU/IHIL, KaHWIO0B, T.e. MPH INIOCKONApaINeNsHON OOHOHA-
NpaBjieHHOH PUnbTpauHH (pHcC. 8, 6).

B sTOoM caywae ocpenHcHHe MAH NpHBEQCHHE HEUOHOPOOHOCTH K OOHOPOIHO-
My ID1aCTy NPOH3IBOOKTCA 110 NPaBHITY CpenHel rapMoOHHUECKOH OUEeHKH

"

PN

k = r: - " (65)
2P rapm > (L‘- / g‘.)
1

OcpenHenne uenecoo®pasHO NPOBOIMTB, €C/IM pa3iMuWe MPOHHLAEMOCTH OT-
IenbHBIX 30H He npeBhitiaet S —10 M/cyT.

CornacHo dopmyne (64) nonydaercs mMakcumaneHas, a no dopmyne (65) —
MUHUMAaNbHas BendwHa 3PPeKTHBHON NPOHNLAEMOCTH.

8.2. CxeMa 0CeCHMMETPHMYHOTO IBHXEHHSA MOA3EMHBIX BOJMl, K KOTOPOMY MOXET
NMPHBOAWTCH HepaBHOMeEpHad (xaoTuyeckasi) UILTpAUMOHHAS HEOOHOPOOHOCTD
JPCHHPYEMOro IU1acTa, MOXET NPUMEHAThLCA MNpPH pacyeTax, Halnpumep, KONble-
BRIX OpeHaxel (puc. 8, 8).
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B sTomM cayuac OCPCAHCHHMC (PUILTPAUMOHHOR HCORHOPOOHOCTH NPOHIBONMTCA
O NpaBHily CPCOHCH MCOMETPHYCCKOA ORCHKH

I
K =Vk k, k & (66)

-Qm_ rPﬂM 'f 2 ‘; . a & R »

rae A, kpz, Ajz,ey An— KOOPPUMUMCHTBI PHUITLTPALMHA B TONKAX ONPOBOBAHMS,
ONpenencHHblc ONHHM MCTOLOM; /1 — KOJIHYCCTBO ONpLacneHuit koaxpdpuunenta
dbUnbTpaAUMN.

[lpy COOTHOIUCHHHM MOPOHHUACMOCTH B OTACABHBIX TOYKAX ONPODOBAHMA (HC
Gosiee 5—10 m/cyT) oIMOKA NPOrHO32 YPOBCHHOI'O POKHUMA B 30HC KOJIBUCBOIO
apeHaxa npesbilnact 10-13%. Tlpu atom pasmepsl  duibTpauMoOHHO-OOHOpLA-
HbIX 3/1ICMEHTOB HC JOJ/DKHBLI 3aMCTHO Pa3NnyaThCo.

8.3. PexoMcHOOBaHHBIC CHOCOObI OCPCAHCHUA W COOTBCTCTBYIOUIMC UM OUCHKH
NMPUBEACHHOIO K OQHOPURHOMY BOAOHOCHOrO INIACTA CBA3AHBI CNCOAYIOWHM COOT-

HOUICHHCM
k p.apupm 7 k ap.recom 7 k o). rapm, (67)

8.4. B cayude Ousice CHIIBHOTO pPasfmuusa MPOHHALECMOCTCA OTAUABHLIX BOOO-
HOCHBIX 30H (Donec ogHoro nopsafka), WIK 3aMCTHOro OpcobnanaHHA B TUlaHe
MOPHBIX NMOPOA ONPCACNCHHOR NPOHHILACMOCTH NPUBCACHUC HCOOAHOPOAHOrO Iac-
T2 K OZHOPOIHOMY MOXCT MPHUBCCTH K CYUICCTBCHHBIM OLUMOKAM ¥ HC PCKOMCH-
ayerca. B Ttakux cnyvaix Hceobxomumo wvcnwibloBarhb Honce TouHbie ¢nocoObl
yyeTa HCOAHOPOIHOCTH — aHANOrOBOC HNTH UHPPOBOC MOOCIIHPOBAHHC.

8.5. Ha paHHHX cTaIMAX MOPOCKTHO-U3BICKATCALCKUX paloT BaXHO OUCHUTL
HACKONBKO CYHICCTBCHEH YYCT NMNAHOBOH (UIbLTPAUUOHHOR HCOMHOPOOHOCTH MpH
pacyeTax (UILTPAUHOHHOTO TMMPHTOKA K APCHAXKY M [OHWXCHHUA YPOBHCH IpCHM-
pyeMoro BoaoHocHoro mnacra. [lpegBapuTenbHas OUCHKA 3HAUMMOCTH PHALT-
PAUMOHHOA HCOQHOPOOHOCTH MPOH3IBOOMTCA MO METOOHKE, paspaboraHHo#l ans
OOHONMUHCHHOIO TUIOCKONAPANICNBHOI'O TCYCHHA OT MPAMOJIHHEHAHOr'0o KOHTYpa
MTAaHHA K MPAMONMHCAHOMY KOHTYpY pa3rpyl3ku (K ApcHe), korna Guibtpa-
LHMOHHAA W3MEHYMBOCTh HOPMaNTbHA NOTOKY BOM.

8.6. Ina oucHKH QPHNLTPAUHOHHON HCOAHOPOAHOCTH TPYHTOB BBINONHAKTCA
[OBCPOUHBIE pacyeTbl NO ONPCACNCHUI KO3MPPHUHEHT2 PUNLTPALMOHHBIX CONPO-
THUBJICHHit, KOTOpbIA NpcaACTaBNAET coboi oTHouwleHHe PUABTPAUMOHRHBLIX CONpO-
THBJICHHHA

(i RﬂﬂHaPoa / Rneo.nnapag ’ (68)

rac R opHopon. — PUNBTPaLMOHHOE CONPOTUBNCHHE OOHOPOOHBIX I'PYHTOB, 32-
BUCALLCE OT PACCTOAHMS OT KOHTYPA NUTaHKUA 10 pacucTHOR ToukH: Ryconnopon. —
GunbTpaUMOHHOE COMPOTHBIICHHC HCOOHOPOOHLIX TIPYHTOB. 33BUCAUICE TAKXKC
U oT ko3 PHLuHMeHTa DUNLTPAUHOHHOA HEOOHOPOAHOCTH.

[InockonapannensHas nuHcHHan @QUNBTpaLUUA pacCMaTpPUBAcTCi MPH OABYX-
30HHOH HeonHopoAHOCTH obnacTH DUnbTpaunn (puc. 9) . Ins 3ToH CXCMbI MOCTpOCL-
Hbl pPacuYeTHLIC TpaPUKH, MO KOTOPLIM MOXHO OUEHHBATHL NapaMeTp I[UIaHOBO
OunbTpauMoOHHOR HCOOHOPOOHOCTH B 3aBHCHMOCTM OT kKodbduumeHT2 HeoOHO-

y | ! |7 AN Z
\:”} Ay 1| An N
J
Puc.9. Cxe i - -
pali}lOHHE;M;Br;’ng{(;?HUUﬁq}:égg' ....-

ropomiocr AR
I — epanuya obnacru nura-
Ly

Hus;, 2 — epanuya pazepysKu al
Puasrpayuonno2o noroxa; 3 ~ I
Zg

PunbTPAYUOHKBIU NOTOK
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Puc.10. [lapameTp HCOOHOPOOHOCTH (bnnbrp.mm)ﬂnblx CONPOTUBIICHHH
/] — epanuua obaacru nuranusn; 2 - ?)auuua pazz2pyiku puabTpayiuOHno20
noroxka;, 3 — GuabTpayuoHKbIU NOTOK AUHUA TOKA

POHOCTH W PACCTOAHMA [I0 KOHTYpa MHTaHUA M1acTa (puc. 10). Hampumcep, npu
L=20m,x =500mM, 4,=48 cM/cyru £ =0,6 M/cy'r uMeeMm X/L = 25 4 upn
y =1r,/k = 8§ no I'pd(IJHKy umeem % = 0,75,T.e. MOHIDKEHNE YPOBHA BOMbI, Pac-
cyuTaHHoe 0c¢3 yuera (PUABTPAUMOHHOMH He(muoponuocm coctaBuT 0,75% noHu-
XeHUsl, paCCYHTAHHOTO C CC YYETOM.

Koxhdmivent 77 onpencnsieTca AN KOKIOro y4acria, BLIICACHHOID 110 JIM-
HUH ToKa (cM. pucC. 9). llpn srtom KaKAKIA NocrneAylouMA y4acToK NpHHUMACTCA
32 OAHOpPOOHYKX T 30HY, a BCe MpenpiaylIMe — 33 cymmapHylo 1l 3ony, nns Koro-
poh Geperes Ko3hpHuMeHT GUABTPALMHK OCpEeNHEHHBIM Mo dopmyne (64).
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Puc.l 1. Cxema nmnaHoBOA UIBTPALHOHHOR HEOIHO-

poaHocTH 3enackoro Bojloxpanunuiua (KapakyMckui
KaHai, Typkmenckas CCP)

I = epanuysl 308 GunbTpayuUOHHOI HEOOHO POO-
HOCTU; 2 — 30Ma PunbTPAyUOHKOI HEOOROPOOHOCTU,
J — pacucTHas AuHUR TOKa

OwibTpausonHOe CONpOTHBCKHUE A T 30HBI (MOXAY APCHAKOM M BOLOXpa-
HUJIMLLEM ) BBIpAXACTCH 3aBUCHMOCTBIO

Rzor[alt + L{y=-1)/L ]. (69)
IHnsa 1 sonnr:
R=Irxy/{ (70)

3nech X — pacCIOfHHe OT NPAMOJKMHEAHOro KOHTYpa IMTaHWA A0 pacyeTHOH
TOYKH, TUC ONPCACNACTCA NMOHWXKEHHE YPOBHS MOA3EMHBLIX BOO; £ - [OJOBHHA
JUTHHBI APEHKHOIO KOHTYPa (MAH KOHTYpd pPajdrpy3KH MNOMA3EeMHOro MNOTOKA)

Kos(pPpuuueHT #  nokasbiBacT, BO CKOJbLKO pa3 MIMcHACTCR DHUABTPALMNON-
HO¢ CONPOTHECHHE, ¢CNH OpaTh ero ¢ yuetomM PuabTpauHOHHOA HEOAHOPOOHOCTH,

3l



H, CRCAOBATCIIBHO, KaK W3MCHACTCA BEIIHYMHA APCHAKHOrO pacxola Bolbl UIIH NO-
HHUXKCHUA YpOBHA nonlemMHbiXx BoA. Lcar kosdpdprHuneHT OnU30K K eouHHUE, —
BIINAHHEM HCOOHOPOJIHOCTH MOXXHO NpeHcebpeys.

N3 npuBeieHHbIX Bbille hopMyn crieayeT, uyTo ois Il cyMMapHoit 30HbY:

L Txll) (71
= Fix i)y = )

Hns T 30Hbl:
7= T A/l A (72)

T+ L]L(Y=-1] " x+L(V-1)

PacyeT BeCTCA IR TOYKH X, PACNONOKCHHOR B cepenuMe 1 30HBI MCXKIY HCTOY-
HUKOM NOOTONNCHHUA M YCIOBHOW JIMHHCA HpcHaxa. ['padHruyeckana HHTepnpeTauua
METOA OLCHKH [U1aHOBOH (PUNBTPaUMOHHOH HeOoAHOPOOHOCTH OaHa Ha pHuc. 11

8.7. Kak npumep ApUMCHCHHA YKa3aHHOR METOOMKHK NAeTCA OUCHKA OeTalib-
HOCTH MHIXCHEPHO-MCOJIOTHYECKHX M3BICKAHHA 3CHIACKOro BONOXPAaHUNYLILA B
Typkmeucko# (E CP, BBINMONHCHHBIX HHCTHTYTOM TypKMCHIMNIPOBOOX 03.

3CHOCKOE BONOXPaHUITMILC pacnonaracTca B Mpcaenax BOCTOYHOH vacru Kapa-
KYMCKOH NyCTBIHY, TA¢ WUPOKO Pa3BUTHI JIMTONOIKYCCKHE HCOOHOPOIHLIC OC/Nb-
TOBbIE OTNOXEHHA, 3a/eralUMe Ha TONLIC aMIOBHAIBHBIX MOcckoB. HM3yucHue
$HNbTPAIKOHHOR HCOMHOPOAHOCTH M XapaKTepa pa3sBHTHA PadIMYHLIX JHTOMOTH-
YCCKHX pa3HOCTEeH NOpCOCTaBAAET ONPEHC/ICHHYIO TPYRHOCTL B C8M3H ¢ HeoOXOoOM-
MOCTLIO MpPOKH3BOACTBA O0JILILOIO KONHYCCTBA AOPOroCTOAWMX ONbITHO-PHUNLTPA-
HAOHHbIX paCoT. B CBA3M C 3THM HeoOxoouMa OOBEKTHBHAA KOJNIHYCCTBCHHAR
OLCHKA BAMAHUA (DHUIBTPALHOHHOA HCOMHOPOOHOCTH HA KOHCYHBIA NPOrHo3 noJo-
XKCHUA YPOBHER NOO3ICMHLIX BOA ApH paboTe ApcHaxXCH.

Ilns OucHKH BeaMuMHbl 77 OblAa B3ATA NMUHHKA ToKa A-A no KapTe rMapouso-
ruic Ha nepuon, 1964 r. (cm. puc. 11). Baosnb ce ocH Gpainch BeNHUUHB! X U CyM-
MapHOe pPacCTOAHHE, PABHOC CYMME AJNIHH npeablOyWmX 30H (L = L, + L, + ... +
+ L, ). [loayycHHble pe3ynbTathl pacucTa Ko3QEPUUUCHTA PHIIBTPALIMOHHOIO CO-
[(IPOTHBNCHHA BIONb MUHHH TOKa A —-A, BbINONHeHHBIC N0 dopmynam (71) u (72),
ceeacHb! B Tabn. 7.

Ta®onvuna 7
_"["-]“" s L_a ]7 _J 3_1“9":[—13_:[ .
YV 017 194 082 181 040 1,85 259 032 263 0.6

7 5,33 052 1.22 055 250 054 039 3.3 038 6.25

Fipooovsixcenue aba. 7

_17_[_1"{ ] l;—[ﬂi:-[‘:h rﬁh[-i;"]"i;‘]_}o_] 21 fzz
759 0.16 246 0.4 031 016 1.11 0.9 481 088 1.25
039 625 041 7.4 322 625 090 526 021 114 080

[Ipoooancrnue Taba. 7

347 0,21 2.75 1,56 0,
0.29 4,76 0,16 0.64 |

[lonyucHHble QaHHbIe CBHOCTE/ILCTBYIOT O HEODXOOMMOCTH yueTa QHUALTP@IIHOH -

HOi HCOAHOPOHOCTH fIpH NPOTHO3C YPOBHEH BOOBI, TaK KAK JHAYCHHA 1 BO MHO-
rmx ciydasgx oTKJIOHSK1CH OT 1.
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TTPHJIOXKEHHE |

OMbITHO-OUIILTPALUHOHHOE ONPOBOBAHUE CITABOITPOHUUAEMBIX
FPYHTOB HA 3ACTPOEHHBIX TEPPUTOPUSAX C NPUMEHEHUEM
METOIA HAIPABJIEHHbIX ®HU/ILTPOB

ObnacTs npMeHeHHst M CYLHOCT MeToaa

HHXCHCPHO-IPONIBOICTBCHHBIC TPYOHOCTH, HCHIGCKHBIC NpU IIPOU3BOIICTBY
M3LICKAHHA HA 3aCTPOCHHBIX TCPPUTOPHAN, OCOBEHHO CCPBUBHO OCHIOXKHAIOT HPOBe-
AE€HHE ONLITHO-PHABTPAHOHHBIX paborT.

B cTCCHEHHBIX YC/IOBHAX ropoaoB B NPOMY3SIOB 3TH CIOXHOCTH He NO3BOJISIOT
OOCTOBCPHO ONPCACANTE PUIIBTPAUHOHHBIC CBOHCTBA PPYHTOB B HETIOCPCACTBCHHOM
6:1M30CTH OT COOPYXCHUA M, 0COBCHHO, NOA HUMU. A 3T0, B CBOIO OMCpLiLh, 3aTpyn-
HACT MPOCKTUPOBAHKC 3AUMTHBLIX MCPONPHATUA, B HACTHOCTH APCHIXKHBLIX COOPY-
KCHUHA, MPCAOXPAHAIOUMX 3arnyBIICHHBIC YacTH ¥ GyHAAMCHTBI 30aHHMIE OT noaTON-
neitnA. BMeCTe © TeM, MIpH pacucTan OPCHKCR, UA Pa3MCUICHHM Ha 3alLMacMoil
TCPPUTOPUHK U BBIOOPE T'ayOHHBL 3WI0XKCHHUA OCODCHHO BAXCH YUCT MOBCCMCCTHO
PaCNPOCTPAHCHHBIX YC/IOBHA MNAHOBO# U BCPTUKWIBHOW HeolHoponHocTh. KpoMe
TOTO, UMCCTCA OCTpas NOTPCOHOCTL BLIABICHHA JIOKWIbHLIX KYNONOB I'PYHTOBBIN
BOA, CBAIAHHBIN C [IDBBILICHUCM HX YPOBHS NPH YyTCYKAX MPOMCTOKOB H3 KAHAIIM-
3AUMOHHBIX KOMICKTOPOR, UCXOB ¢ "MOKPOH TCXHOMOTHCH, BOQONPOBOAHO-KAHA-
JIK3AUMOHHOA TOPOOCKOA CCTH U T.A.

llpyro#i o6nacTeio MHXCHCPHO-THIPOTICONOTHYCCKHX HCCIICHOBaHMI, OCITOMKHCH-
HBbIX MOBCPXHOCTHON W MOAICMHOHR 3acTpOA KON, ABISIOTCA DONOTHUTCABHBIC HCCTIC-
[AOBAHUA, KOTOPbIC MPUXOMUTCHA BCCTH B MPOULCCC CUMOIQ CTPOUTLNbeTBa. Ocoben-
HO 3TO 4acTOo TPCEOYCTCA [ YTOMHCHHUA MCCTHBIX FMUPOFCOJOTHYCCKHN YCJIOBHR
NpK y CTPOHCTBC NOA3CMHBIX H 3arnyOSiCHHBIX COOPYXCHM. [Tpon3BONCTBO, B YaCT-
HOCTH TOPHO-NIPOXOOMCCKHX PA0OT, OCNOXHACTCH HAIHYWCM B FPYHTC BOZOHACHI-
LUCHHBIX [POCNIOCK H MK, KOTOPBIC B [MPOUCCCC BCACHHA MPOCKTHO-H3ILICKITCAb-
CKHX pabOT 4acTo He BBIABAAKTCA. B 3TMX crydaax MOpoOMCXOMMT oBBOMHCHME
FOPHBLIX BbIpaOOTOK, CTPOUTCALCTBO UPHOCTAHABIIMBACTCA, CPOKH Cro YIIMHSA-
IOTCS W MOABNACTCA HCOOXOMHMMOCTbL NMPOBCACHHA CHCUHAIBHBLIN BOLOMNOHUIMUTCib-
HBIX, 3IMOPDKHBAUOUINX HIIH I'MAPOH3OMAUHOHHBIX paboT, YTo BCOCT K YIOPOKi-
HHIO CTPOMTCNBLCTBA. OIIHMM M3 WIMPOKO PAaCAPOCTPAHCHHBIA CNIydacB, KOMMa Npea-
BAPUTE/IBHOC YCTAHOBNICHHC YUYACTKOB BOMOHAUCBLIIUCHHBIX IPYHTOB I[IPaKTHYCCKH
HCBO3MOXHO, SABIACTCA yCTPOUCTBO NOA3CMHBLIX NCPCXOA0B M NCpeciloB MoQ
ACACTBYIOLMMHU  TPaHCMOPTHBIMK  COUPYKCHHIMMN (HanmpuMcep, HOA  MKENC3HbIMH
H asrogoporamMu) . Ipyro#fi cayya#t — peMOHTHO-BOCCTAHOBHTCABHBLIC KW M3LICKA-
TCALCKHE paboThl noll ¢yHAIMCHTAMM 30AHWA K 3arnyGnCHHBIX COOPYXKCHHA.

B yKasaHHbIN yCHOBHAX HCOGXOOMMO MPOBCACHHC ONCPUKUOLLCTO OMBITHO-
PHUNLTPALHOHHOTO ONPOGOBAHMA U3 TOPHBIX BbIPaBOTOK, KOTOPOC MOJIKHO 1Ipo-
HIBOAHTBCA HCNOCPCACTBCHHO B MPOUCCCe CTPOUTCNLCTBA. [lpu 2ToM. ccnu Tep-
PHTOPUA BCACHHUA CTPOUTCIIBHBIX paboOT ABNACTCA 3acTPOCHHOR, 31O ONpoHoBa-
HHe  (TAKXKC, KaK H CTPOMTCARCTBO BoobBuie) 3aTPyAHACTCH CTCCHCHHOCTBLIO
NOA3CMHOrO MPOCTPAHCTBA TPYOONPOBOMMBIMH, KaGuiLHBIMK W APYIUMH KOMMY-
HUKAUHAMH,

Moyt BCE KPaTKO OXAPAKTEPUIOBAHHBIC PAHCE IKCHPCCC-ML O] Tpelylor
OypcHuS CNCLMANBHBIX CKBAaXHH, YTO B YCNOBHAN JUCTPOCHHBLIX TCPPHTOPHA yacTo
OKA43bIBACTCA 3ATPYAHCHHBLIM. B CBA3K € 3THM HCOBXOHMMO NPHMCHCHHC HOBOTO
MCTOLd, KOTOPbIA no3Bonan Obl 603 COCUMANLHOTO TPOMO3LKOrS 0GOPYIAOBAHUN
OLICTPO BCCTH OMCPCKAOILCC ONBITHO-PHABTPAUMOHHOL ontpobOBAHKC PYHTOB.
Insa 2TOro MOXeT 0KazaTkcs BecbMa IDGCKTHBHEIM NIPUMCHCHUC QB TOHOMIIOTO
YCTPOHCTBA, KOTOPOC CHOCOOHO BBINOMHATL HCOBXOAMMOC ONpoBoBaHue I'PVHTOB,
NpOHUKAA B 3AAHHYIO TOUKY FPYHTOBOrO MaccHBa 6¢3 npeaBapUTCeNLHORO OypeHus
CKBKHH.

Onncanne TeXHHMECKHX CpeacTB

PazpaGoranumit B MMHUUUCe IKCAPCCC-MCTON, I OlIBITHO-PHIL IPAUHOHHOFO
ONpODOBAHNA TIPYHTOB HCHOJIB3YCT B KAYCCTRC TPAHCITOPTHOFO YCTPORCTBA CHa-
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pANL nHeBMoNpoboiHKka, BbINyCKaeMbifl cepuitno OnecckuM 3aBofloM CTpoiiMa-
LUKH. [IHeBMOIIpOGOHHUKHM nNpedHa3HaveHbl N NPoOGHBaHHS CKBO3HBIX M FAYXHX
FOPHIOHTANBLHBIX, HAKJIOHHBIX W BCPTHKANBHBIX CKBAXHH B YNIOTHACMBIX (He-
CKANBHBIX)} FpyHTax Mnpu OGecTpaHlICAHOR NpoKNaiKe NOA3ZCMHBIX KOMMYHHKaLK#}
Oe3 H;pyll]tl‘}{llﬂ BEPXHErQ NOKPOBA MOYBLI, NOKPRITHA OOPOF K HA3CMHBIX COOPY-
KCHHU.

IHeemonpoboiiink npeacraBnasier cofofi CaMOABHXYLIYIOCS NHCBMATHUCCKYIO
M3lIMHY yQapHOro ACHCTBHUA, paboTaloilyio oT KoMipeccopa. Kopnyc npobofiHnka
ABnAcTeRr pabounm opraHoMm, obpasyioumiM CKBaXKHY. 3abHMBaHUC ¢ro B CpyHT
OCYWECTBAARTCH 0PH NOMOULH yRapHHKa, COBCPLIAWIKCIY BO3BPATHO-NIOCTYNA-
TC/IBHOE ABMXKCHHC M HAHOCALWICTO ynapbl No nepedHeMy Topuy kKoprnyca. O6par-
HOMY XOQY KOpNycCa NPCnATCTBYIOT CHIBI TPCHHA MCXKIY HApYXHOR NOBCPXHOCTBIO
H FPYHTOM.

PCBCPCHBHOC YCTPORCTBO [ACT BO3IMOXHOCTbL M3MCHATL HANpPaBlicHHC YyHApOB,
a CNCAOBaTCNbHO, H HANPABJIICHUC OABHMXXCHUSA MAlMHBI, T.C. BO3Bpauiath €€ Halan
N0 CKBAKHHC.

KoHCTpy kuust mHeBMolipoboiliuka paspabotaHa HMHCTHTYTOM ropHoro Acna
Cubupexoro otacnckius AH CCCP (r. Hosocnbupcek) M uarorosiifgerca Ofecckum
JABOIACM CTPOHTCABHO-OTACNMOYHLIX MAIUHH MHHHUHCTCPCTBA CTPOHTCIIBHOTO, [O0-
POXHOFO U KOMMYHANIBHOTO MALLUHHOCTPOCHMS. PasnHuHblie MOOHPHKAUNA KOHCT-
PYKUKA micBMonNpoOOAHNU KA NMPUBCICHBI B Tabn. 8.

Tabnunua 8 TecxHRYCCKaAA XapaKTCPUCTHKA MHCBMONIPOBORHHKOB

4 — s eees usls s Bkl s sk ~Eiele —peal RS S N S el L A s s ammy want gaame ollees sl

2pKa nesMoOLONPpO BRI o
[1-160 HUIT 4605 UIT460IM|HIT 4603

ol S Suges ey Gl e e ikl PR ey e ey gy e il s sl EFSE SR el S G A A B i G PR . S S e el E—— S e apegs Gl G e Sl S — S S SRRl

Huamerp npobuBaemoft CKBXHU-

Hbl, MM
Oc3 pacwnpuTens 160 90 135 130
¢ PaCLIMPHTEIICM 400 180 200-250 200
Hnuua mpoOGuBacMoi CKBXKMK- 20 40 50 40
HbI, M
ILmua nHeBMonpobofiHrKa 1800 1500 1500 1500
(He mcHee) , MM
Macca (6e3 mnanros) ., Kr 120 40 80 80

HomyHanbeHOe DaBnRCcHUE ©XKATOre 6000 (6) 6000 (6) 6000 (6) 6000 (6)
pO30yxa, rlla (arm.)

Pacxon so3anyxa, M3/ MUK 5.5 3.0 3.0 3.5
InameTp BO3NYXONPOBOIHBIX 36,0 25,0 25,0 25,0
LINAHTOB, MM

CkopocTs NpoOKUBaHUA CKBAOXKHH,

M/4, B IpYHTaX:

T kaTeropumu 30-60 35-50 30-60 oo 40

) 15-30 25-3§ 15-30 -

m > 5-10 12-25 8-15 -
CKOpOCTb ABUXCHUA NTHCBMOIIPO- - 70-100 -~ Ho 70

GolHKKa N0 CKBAXHUHC NpH obpat-
HOM Xome, M/u

[MTHUUUCom Ha yposre n3obperennit [15-19] paspaGotan pan monndmkaumit
ceBepeuBHoro mHesmonpobofinunka HIl 4603, kotopbie B oTAHUME OT CepUHHO
HUITOTOBAACMOrO CHapsAlla AT BO3IMOXHOCTL BECTH NPOXOLKY B ¢nabeix (BOomo-
HACBIICHHBIX, PBIXJIbIX, WIHCTBIX K [1p.) I'pYHTaxX,

Tak, npucrabka K nxeBmonpoGofinuxy |15], Kotupyw nanwocrpupyer puc.
12, @ No3BOAAET NOBLICUTbL CUCIUICHHUE C TPYHTOM, YTO MOBSLIACT MPOXOIAHUMOCTL
B c¢nabbIX rpyHTax, a Takxe ofecncuvBaeTr GOABIUYI0O TOYHOCTH BbIICPXHBaHMHA
3a0aHHOH TpacKTopuH cHapaga. llna atoro ofofima, oAcBacMas Ha KOpMNyc IHeB-
mMonpobofinnka, obopynycTca CMMpanbHoft JICHTOR, KOTOpas MPHBOOKT K BBHHYM-
BAHHIO CHapANda B I'PYHT. BUHT MOXeT ObiTh HENOABUXKHO YCTaHOBJICH Ha Koplyce,
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Pruc.12. CxXeMbl yCOBCPUICHCTBOBAHHBIX CHAPAAOB NMHesMONpoOo#HUKOBR Map-
ku UII

A — agunuusarwwuiics nHeamonpoboitnux: 1 - obwui sud ycrpoicrsa;
2 — cnupanvHan cTaabHan Acura; 3 — 8030yxonodawwull waane;, 4 — mygdra-
canbiuK; b — pacuwupaiowuica nNHeeMonpoOOURIUK ¢ USMEHAIOWUMCR Oua-
MCTpOM: | — Kopnyc nresMonpobouHuxae, 2 — pazoeuarouiuect NAACTUHDI;
3 — npywuna;, 4 — wapruphan nodseckd, B — nneamonpoBOUNUK ¢ MHO20-
ONOPHOU CUCTeMOU paduanbiylx 2ubkxux naacrun (“weruna): | — xopnyc
6ypocoeo CHapaoa, 2 — ubxue naacturbl (WeTuHsl’'), RHAKAOKEHHDblIE 8Ne-
peo; 3 — 10 we, HAKAOHCKHble Ha3al; 4 — obouma; 5 —~ crabunuzaropwvr; 6 -
ynopst nepcounue HenodgumHsle; 7 — YnRopdl 3a0HUE NOONPYKUHCHHIE USH)'TPU

a BO3NYXOMONAOWMA ULNAHT NPUCOCOMHEH K KOpNycy wapHupHoi mydroii. [lo
APYTOMY BapHAHTY BUHT yCTaHaBnMsacTcd Ha 000fiMe, Bpaalomeficsi OTHOCHTCNL-
HO KOopmyca CHapaaa, 4 Bo3ayxonogaio M HUTAHT 0CTAaCTCA HENOABHKHDBIM.
[Ipucnocobnenme [16], unmocTpupyemoe puc. 12, 6 Taxoke no3Bonsicr nNosbl-
CHTh CKOPOCTb NMPOXOAKH IMiesmonpoboftHKHKa B CAabbIX rpyHTax OyTeM aBTOMa-
THYCCKOIO pacluupeHna o0oimbl, ycraHaBiAMBacMoOl Ha cro Kopllyce. Ypenuue-
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Puc.13. Cxema miesmonpoGoitiuka mapku MUIT ¢ ycrpoiicTBOM O HCCe0BaHHA CBOACTB ¥ oTHopa 1pod rpyHTOB

1 — 8030yxonuoeodawuil waans, 2 — nacadxa; 3 — xapxac guastpa; 4 — GUHT; 5 — Koxyx Puastpa; 6 — cerxa; 7 — crabusu-
3aTopel; 8 — peixaureaw; 9 — pacnoproe xoawvyo; 10 — nepexodnur; 11 — craxan; 12 — nanpagasowan; 13 — wrudr;, 14 — naactu-
Hol; 15 — xopnyc; 16 — coedunureavnas naanxa; 17 — narpybox; 18 - rpoc



HHC UHAMCTPA CHApALA [P NICPCAORLC U3 IWOTHOIO B 60)1¢¢ pPLIXIILIR FPYHT NOBbLI-
HIACt CUCIUICHHC W YCTORYHBOCTL CHapsana. Paciuupsiouwanca o6odiMa BLINONHCHA
B BHIC NOOBWXHBIX MCPCKPLIBAOWMX OAHA APYIryi0 RyrouOdpasHbiX I[UIACTHH.
MOAMPYXKHHCHHBIX OTHOCHTCIIBHO Kopilyca cHapaaa. [lpyxuubl uwapuupuo 1a-
KPCIUICHBE HA BHYTPCHHCA NOBCPXHOCTH 000OHAMBI.

Ta xc¢ uchb JOCTHraCTes YCTAHOBKOH Ha KOPAYCC PUBCPCHBHOTO MHCBMOIIPO-
bofiHuka (puc. 12, 6) OBYX Ipynil palivaibHO PACIIONOXKCHHBIX PC3KO HAaNpas-
JICHHBIX THOKHMX TulacTHH (TLUCTHHA™ ), WCCTKO 3aKPCIUICHHBIX CBOMMH KOHUZMM
Ha Koplyce o4 oCTphiM yIJIOM K HCMY [17] Ob6oitma csoboaHo ycTaHOBJICHA
Ha KOPAyCt M MOXCT MONCPCMCHHO NCPCKPLIBaTh MPYINDI INACTHH APH NPAMOM
U o0paTHOM Xxoae nMHesMonpobokuuka. Ha kopnyce yCTaHOBACHBI NOALPY ¥H-
HCHHBIC ¥ 1IOPBI, PUKCHpYIOLLHE OOOAMY B 3alAHHOM TTOJIOXCHHUH.

KomuiekT ob6opylloBidHHA [N OCYUICCTBACHHS 3KCIIpecc-MeTOAa OMBITHO-
GunbTPAHOHHOTO  ONPOBOBAHUA TIPYHTOB ¢ NPUMEHCHHCM NHCBMONpoGoAHK-
Ka COCTOUT H3 CACAYIOLUMX YAaCTCR

micBMOiIpoboiinuKka pepepersioro HMIT 4603, koMmieKTyloUIrocs ¢ BO30y-
AONOOAIOILMM LITAHIOM naMceTpoM 25 MM, anuHo#Rt 20 M ¢ BbICTpOpa3 heMHbIMM
COCAHHCHUSIMU

PUIBTPOBOR NPUCTABKH € 33WMTHOR oBOAMQH U HANpABNAIOWMMH OTKPBUI-
KaMu-cTaOMnH3aTopaMu WU peIXnuTenamMHy |18, 19], a Takke CUIBHHKOBLIM YINoT-
HCHReM. OnibTpoBas npucTaBka ¢ QUNLTPOBOMA ceTKoM, nonoGpaHHo#’ B COOTBETCT-
BUH C IpaHy/IOMCTPHYCCKHM COCTaBOM IMpYHTA, Ha pe3bBOBOM CocMHEHHM GO CTO-
(OPHLIMKA OONTAMU MNK 3AWCAKIMU NPUKPLILIACTCA K XBOCTOBOW Y4CTH NMHCBMO-
npoboiniika (puc. 13);

HOKMMHOIO CTapTOBOrL [MPHCNOCOONCHHA, COCTOALLCIO M3 HanpasnsapucH
H ONOpPHOH paMbl, ABYXAOMKPATHOR yCTaHOBKH (ABa cNapcHHbIX JOMKparta rpy3o-
MOALEMHOCTLIO Mo 10 T kaxkabiit). JloMKpaThl COCOMHEHblI paMoOR W3 OABYTABPOB
U TcpcpaloT OaBJICHUC Ha IpyObl NMpH NOMowM HaxUMHOR fankKW W LLAHTOBOroO
3axBarta. [IpyBoom nomMKpaTHO# YCTaHOBKH CJIYXKHT CIICLKUIBHO CMOHTUPOBAHHAA
JUIA HCe HAaCOCHasi MacasiHaA cTaHiwMia, pabortaiolias orT anexkrtpoasurarens. Jlom-
KPaTHas YCT4HOBK2 TRKXC MOXET ObITh peBCpCHpOBUHA, T.C. OHa no3sonner 6¢3
€C MNCPCCTAHOBKH MCHATH HANpaBJICHHE ABHXCHUA NOpLIHEH AOMKpPAaToB M HE
TOJIbKO 3daBNHBAaTh TPYyObl B PYHT. HO H H3BJICKATDb UX |

KONOHHBI BOOOCTBOPHBIX 0O0canHbix TpyG avamerpom 89 MM Ha pesnGoBoM
CoeIMHeHKMH (CO cTONMOpHbLIMU BonTamMu UnK 3auciIKaMH) , HabupaeTca U3 3BCHLEB-
otpe3kos TpyS anuuoit no 1,5 m;

BOIOMEPHOTO MpHcnoco®iIeHusa, cocTosduiero U3 narpybxka ¢ 3aaBHXKOH U BO-
OOMEpHOTo INbe3oMeTpa. BopomepHoe fipucnocobiieHue Ha pe3bboBOM COCOAMHEHHH
MOHTHPYCTCA C NOCACOHHM 3BCHOM BOJLOOTBOAHLIX TPYD.

Nuesmonpobofinuk UIl 4603 uarorosBnsercs CepHAHO ¥ NOCTABJIAETCA B IoToO-
BOM BHpe. PHNeTpoBas NPHCTABKa € 3alMTHOH 00OAMON H3roTOBAACTCA HAa MCCTE
o YepTexaMm, paspaboraHiueim B ITHUUH Ce.

MeToaHKa H TEXHOJIOrHS TIPpOBEAECHHS
ONibI THO-HIIBTPALHOHHBIX paboT

[Mopanok BhinoaHerua pabounx onepaunit ¢ nNpUMCHeHHeM YyCTpoACTBa AnsA
MCCNCMOBAHUA GUNLTPAUMOHHBIX CBOUCTB TPYHTOB TMPHHAMACTCA CHCAYIIOWHM
(cm.puc. 1):

. B wmaxre (wypde), W3 KOTOpo# NPOBOOHUTCHA ONbITHO-PWIBTPAUHOHHOC OMpPO-
GoBaHHe, YCTaHABAMBACTCA HKKMMHoe nmpHcnocobiichue. Tlocnenhee XOMKHO OBITH
KECTKO 3aKpelrieHo (3aaHKepeHO) ¢ KpeluieHHEM K CTeHaM M [IHY I1H3XThl
(wypdda).

2. YcTpo#icTBO 4ANA HCCNENOBAHUWA CBOACTB rPYHTOB QOCTaB/BIETCA HA ONBITHYIO
wiolankKy B coBpaHHom Bulle (C NpUKPpeieHHOR K MHEBMOMPOOOAHUKY (PHNBT-
poOBOH MpMCTaBKOM), yCTaHABNWBACTCAd HAa HampaBNAWLICH pamMe HAOKHMHO C MpH-
cnocoBAEHHA U BMeCTEe ¢ HEH BbLIpAaBHMBAETCA U NOANOHACTCA CTPOro MOA HYXKHOC
HalpasJIeHHE.
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3. C noMOUIbIO HOKHMHOTO MPUCROCOBNICHUA, HIH BPYUHYIO CHAPAL BHCIIPHCTCH
B I'PYHT Ha /3 MKl KOPYyCa, a 3aTCM OABHXETCH CAMOCTOA TCABHO,

[lpy npoxoake CHapsina Ha 3HAYMTENBHYIO UIHHY # NpH Manol rinyOuHe ero
3ANOXKCHUA PEKOMCHAYETCH HPOH3IBOANMTL NYCK MHeBMoulpobofiHuKa ¢ HeGonblmm
yrnom 3arnybncuua, urtobbl u30exath NpoM3BONIBHOIO BbIXOAA €Fr0 Ha NOBCPX-
HOCTD.

OnuIT NOKa2351BaCT, YTO NPOXOIAKa B AOCTaTOYHO OOHOPOOHBIX I'PYNHTax 1UPH
anude no 20 M OTKJIOHACTCH OT 3allaHHO N0 HANPaBICHUA HeIHAYUTCNBHO.

4. TMocne HOCTHIKCHHA CHAPANIOM TOYKHK CPYHTOBOIo MaccuBa, I'de [IPC/ICTOHT
MpPOM3BeCT™ onbiTHOE onpedcieHne (+ 0,5-1 M), BBLIVIHAIDT PCBUPCHPOBaHKC
xona. Ilnsn 3toro

NPCKPALI2CTCA NMOJAYa CKATOrO BO3AyXa:

Pa3sbeAUHACTCA OMMKAAIIMA K yCTbO CKBAXHHBLI pa3beM uiavra, csoboambic
KOHLIbI UNAHTa 3371y a0 TCA ;

YCTPaHSCTCA 3aKPYyUMBAHKC LNU14HT2 110 BCCH ero AnuHe,

YKJ1aABIBACTCA LLIIAHT, MNPUCOCOMHCHHLIR K MHeBMOMPpoBOoAHHKY, Do npAMOH
JIMHHUM BOOJIL OCH CKBAXHHBI;

BLIBOPAYMBACTCA MNatpyOboK 3J0HOTHMKA B KpaiHee, 3aJHCC OJIOXKCHHC Bpa-
IMCHUCM UUTaHra fipoTHB 4acoBoR crpenku. Henacren 10,5 oboportos, npu Bpa-
IHCHUU LITAHTY COoOoO1LAETCA HaTAKCHUE,

cooDLIAcTCA WNAHIY JONONHUTCABHOC 3aKpYUYMBaHWCe — ’'3aHeBOJIiMBaHue’
Ha 3—4 ofopora Tak, yToObI WINAHr CTPEMUNICA MOBCPHYTH NaTPyBOK 30NOTHMKA
nHesmonmpobloitHHnKa NPoOTHB YacoBo# CTpenku (CCNH CMOTPCTL HA CHapsl c3afs).

5. HaseprhiBacTcss BOOOMCEpHOC NpHCIOcOoONeHHE, 4eped CIICUHANIBHOC OTBeEp-
CTHE KOTOpOro MMpoONyCKacTCad BO3AYXOMOQAIHMA HINAHEC. 3aTeM COSAHHACTCA
pa3bLeM IIUIAHra U OTKPLIBAETCA BEHTW/Ib KoMnpeccopa. bEcnu nyck He ynancs,
IUI3HT MeperHbacTCA U 3aTEM PeIKO PacnpAMITACTCA.

6. B pesynbraTe peBepcupoBaHUs NMHCBMONPOoOOAHHKa ero xKopnyc OBHXCTCH
Ha3lapd, 3aumrHasg 06ofiMa OTKPBLUIKAMH OCPXKHTCA 33 I'PYHT M OCTACTCA HCMOABHXK-
HOH. B pe3yNbTaTe yero PuUnbTpoBas NPHCTABKA OTKPLIBACTCA.

7. Ilocne npoaBHXCHKA cHapsana Hasan Ha 0,5-1 m ero ocravasauBalor. I'pyH-
TOBasA BOAa Yeped MOBEPXHOCTh QUNBTPOBOA NPUCTAB KH NOCTYNAeT BO BHYTPCHHION
NoJIOCTh BOAOOTBOMALUMX TpyO H cTekaeT o HUM B axTy (ypd). 3ansuxKa
Ha maTpybke BONOMCPHOTo NMpHUcnocobicHuA 3aKpblBAaeTCi, H BOAa NO IPCOBapH-
TCNBHO YCTRHOBJICHHOR NBbEe3OMeTpHUYCCKOR BoaoMepHo#h TpyOkKe nopHuMaeTcs
Beepx. llocne crabunuzaunM ypoBHA, KOTOpPLIA paBCH YpPOBHI0O IPYHTOBBIX BOM,
CrO 3aMUCLIBAIOT U BHOBL OTKPLIBAIOT 3a0BHXKY. (CTOK BoAbl BO30OHOBNACTCA.

Pacxon Boal 3aMCpACTCA 00beMHBIM cllocoboM ¢ 3amepamy BPEMCHH MO Ce-
kKyHjaomepy. Uamepenne senerca xaxabic 10—-30 Mun B TeucHue 1 -2 u oo HacTyn-
nenus crabunuzaumu croka.

B cnyuae HaKNOHHOro pacno/1oXcHUA onpobGosatens orbop BoObl U3 BHYTPCH-
HCHt NONMOCTH QUITLTPOBOH YaCTH CKBAKHMHEI OCYyUICCTBASACTCA NMUO0 NOAKIIOYCHHEM
K OIOJIOBKY CKBaXHWHBI Hacoca, MMbo 3pnndrHbIM cnocofioM ¢ MCNONL30BaAHHUEM
TOro XX¢ KOMIIpeccopa, KOTOpbI npumeHseTca npu pabore micemonpoboiHnka.

PacyeTbi BentHuMHbI KO3(pdHUHeHTa PHILTPALIHM
ANA pa3’/IMYHBIX CXEM PaCNONOXeHHs punbpTpa

[locne 1ipoBencHUA NOCNEROBATCNLHLIX 3aMEPOB pacxoda IPYHTOBON BoMbl,
BbITCKalOWEH H3 BOJOOTBOZHBIX TPYO, H JOCTHXECHUA CIO YCTAHOBHBILIEHACA BETHYH-
Hbl, 4 TAaK)XXe 3aMCpa YpPOBHSA I'PYHTOBLIX BOO N0 MbE3OMCTPUHYECCKOH BOAOMCPHOMN
rpyﬁxe BRINOSTHACTCA onpenchicHue Ko3QPHUMEHTa cpunmpmmu r'FyHmn Pacyer
BEMHUMMHB! KO3(ppHUMCHTA (DHUALTPAUMH BCOCTCA [O opmynam A. PazymMmoBa
1A TOPU3OHTANBHBIX W HAKNIOHHBIX IPCH KOHCYHOM JUIMHBL | 19| — cM. pacdeTHBIe
cxeMbl H Gopmynbl 8 Tabn. 3 (cm. pasu. 4).

Ilna pacdetHbiX cxem / u 2 GopMYyNIH NIONyYcHb! Ha OCHOBE MTMAPOMEX aHHYEC KO-
ro peumieHuna [1.A. Tlonyb6apunoso#i-KounHo#t pnig Ge3HanmopHOro NnoToKa IPYHToO-
BbiX BOA. OHO MNONYYECHO M3 YyCNOBHA HE3HauUMTERHOCTH Iedopmanuu csoboaHodN
NOBEPXHOCTH IPYHTOBBIX BOL APDH MX OTKaYyKe, YTO XApaKTePHO KaK pa3 JUIA pac-
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CMATPHUBACMBIN CIIYHdCB CNabOA IPOHULACMOCTH DIPYHTOB W MITOA BCJITHYMHBI
oTOUPACMOro pacxoia BOAbI.

Ina pacueTHbIX cxeM J U 6 ucnosb3oBada 3asucumocrb B Ta6axosa nony-
YCHHAA MM NIPpH PACCMOTPCHUH HAKINOHROTO PHUNbTpa. NEPCCCKIAOUITO HanoOpHbIN
BOMOHOCHLIA TutacT. flpuBcacHHana B Ttabnuue Gpopmyna npuMcHEMA W OJIA ciydas
BOAOHOCHOTIO IU1ACTa HC € KPYTroBbiM, d ¢ NPAMOJIMHCRHBIM KOHTYPOM TIMTAaHHA.
B 3ToM cnyuac BMCCTO PalHyCa BAMANMA B pacycT CICAYET BBOOKWTL YyIBOCHHOC
PACCTOSAHKE QO MPSMOJIMHCAHOTO KOHTYpa muranus, 1.c. R =24 ,rne [ ~ paccro-
HHUC OT copejlMHbl GUNLTPAE A0 BOAOTOKE (BOOOCMA), T.e. NPAMOSHHCHHOR rpa-
Huubl 06nacTH GUALTPALINY.

JIna pacuctHoi cxcmbl 4 npuMcHeHa dopmyna F.A. PasymoBa sbiBegcHHax
ANA HINOPHOro BOAOHOCHOFO MJIACT3 OIPAHHYCHHOA MOUIHOCTH, KOTOpast B IaHHOM
CNYy4ac MPUBOAMTCA B YIIPOWCHHOM BMIC.

PacycTHas €XCMa S OpCANONaracT NPMMUHCHHC PCLUCHHA, KOTOpPOEL fOAYUYCHO
B.M. HacGeprom, ana pacyeTa ropH3oH rulbHbBIX JIMHCAHBIX 3NICKTPHYCCKHX 343C¢M-
nuTencii, 3a¢ch OHO TaKXC MPUBOAMTCH B YiIIpoLUICHHOM Buiac. KpoMce yxasaHHo#
B Tabnuue obnactr 3uadcsud Y aaHHas ¢opmyna MOXeT ObITh NpUMeHcHa U Ang

cnyuas, Kor'da KodQQUUUCHT HCOOQHOPORHOCTH Y & 0, ITpH 3TOM pacucTHbIA Kodg-
duruncur o = 0.4-0,8.

Tadnunua 9. Peaynsrarms pacuetoB kKoadpPpHuMeHT
PUALTPAUNH O MCTO/1Y HANPABJICHHBIX DHIILTPOB

norapngm B ITH k)
byHRunn £ kK. ™M/cyr

] be3snaBopHbIA NMNAacT HCOTpPaHHYCHHON MOILL-
HOCTH
OuneTp PaCNOIONKCH !
a — F'OPHIOHTANBHO 0,943 0,979
0 — HAKJIOHHO 0919 0.974

2 besnanopHbiii Cno# orpaHHWYCHHOR Moin- 0,943 1.55
HOCTH ¢ HCMIPOHMUZCMOR MoAOLLBOR

3 HanopHbift t01ACT OrpaHuwucHHOM Moutdocth 2,193 0,66
¢ HCTPOHKUACMBIMH KPOBJICH ¥ NOAVILBOH

4 HanopHeilt miact orpaindeHnolt mompoctn 0.971 140
C HCIMPOHHLACMBIMH KpoBJieH ¥ nonouIBo#H

5 Asyxcno#Hsii 6e3Hanopubiit mact Heorpa-  0.333 0,68
HUYCHHOA MOUIHOCTH

6 HecKonbKo HaNopHbiX NAactos orpaduyen- /2,193 0.66
HCH MOLIHOCTH, Pa3[CIICHHBIX Bogoynopamy  2/2,40 0.49

3/241]12 0.36

Hivoke npuBcacHbl IpUMCEpsl pacdeToB KOApPHUMeHTE QHILTPaUKMH JUIR KakAoN
H3 PACUCTHBIX CXCM.

Npumep 1 (a)
Tpcbyercss  onpenenute  KoXpdruncHT Punbtpaunn Ge3HanOpHOro maacra,

HMCIOUICTO HCOUPAHHUYCHHYIO MOLIHOCTL. OuiibTp PaCcnionoXceH TOpU3OHTANBHO.
HMexoonrwie OauubiIcC:

h=58m; 7=06m, p=005m (=10 mM3/cyT: § =/ra=5.8 M.
PelteHue:
ITo popmyne 1abit. 3 (cm. pasn. 4) HaxoauM:

“““““““ —= 8,77.
0.05 - (0,6 0,62 + 16 + 582
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lance no dopmyne (30) naxoaum:

0.37 - 10 )
k= 03710 1 8.77 = 0.979 m/cyT.
0658 g

Mpumep | (6)

TpeGyerca onpeaesinTs KOIPPuuuent BGCIHANOPHOrO NMNACTA, KMCIOLICTO HCOT-
PAHUYCHHY IO MOULHOCTE. QHIIBTP NCPpoceKaeT MIACT NOA YINoM.
HCXOOHBIC OaHKbIC:

H=6 m: B,=5.8M: #=62M 2=06m: 7=0,05mM:Q=10m3/cyT: S =h,75.8 M.

PeuteHne:
tlo dpopmynam 1abn. 3 (cM. pasa. 4} HAXOJIUM:

F=8-58(6 —5.8)=9.28:

0.7-0.6 [mﬁfﬂ%-s,s-e-’ 9,28 }0.5__8,9
F= _____ e — . — e 7,
0.05 V0.62+16-58-6.2 —9.28

Hance no dopmyae (30) nogcunTLiBacMm senuuniy Koabduumenta dunbrpanuu

03710 - .
k=322 1g 8.29=0.974 m/cyr.

Mpumep 2

Tpebyeres onpenesnts kKodPpEuupcHT GuisTpannn B Be3nanopuom miacte orpa-
HUYCHHON MOMHOCTH ¢ HCRPOHHLLACMOH NOOOWBON.
HexoOHble Qannble:

A3 mi H= 6 M1 2=06 M: 7=0.05 M: Q=8 m3/cyT.

Peutenue:
o popmync Tabn. 3 naxonum:

3.06-3-6[06+Y 062+16 (6—3)2 |
F oo e m e e =
0.05(6 ~31(06+ V062+16.60 06+ V062416 30 0177

IHanee no popmyne (30) Haxoaum:

0.37 - 8,0
k=————=-1g 8TTT=1353 mfcyT.

06 -3

Mpumep 3
Tpfﬁngﬂ oHpenenTs KOIPGHUUCHT GUIBLTPALIMK MIACTd OTPAHHYCHHOA Moul-
HOCTH, HMCIOLICTO HEMNPOHULICMBIC KPOBJIIO M fIONOWBY H 00/1aRA01UCT0 HANOPOM.
OunbTp nepecekacT BOLOHOCHBIA IVIACT Mo YTIIOM.
Hexoonete oannele,

T=12M: =13 M:R=2.5M: 3 2250426 m; Q=5.0M3/cyT: S=H-T =4.Tm.

Petwenmne:
[To popmyne Tubit. 3 HAXOUNUM!

i 2251 4+ cos 159) 110
F.-_-[ _____________ =20 = {56.

Jlanee HaxoauwMm no gopmylie (30)

0,37 -35.0
7.30-47
Mpunicp 4
[pebyerca olipeaesinTe KOIQPUUHeHT PUILTPAIMH JTACTA OIPAHKUCHHOR MoLy-
HOCTH, UMCIOWCTO HCPOHUIACMBIC KPOBITIO 3 NtofolBy H obnanaouiero Hanopom.,
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OUbLTP PACTIVIIVKCH TOPHIONTUIRH O,
Hexoouste danmbie:
T=z4m: =06 mM: "=005M:H=6Mm:4=3M:d=170 mM3/eyr, S =H—- h=3m.

PemmcHue: .
KoadppuuncHr 2) Gepem no 1abn. 3. Mpu otHowennn 1/7=0,6/4 = 0,158 =0.7.

[To dpopmyne tabn. 3 Haxonum:

- » =1 (2 0.7)
017 ) 0-.6 O.6 + V0-6z_+ 4 - 42
fFoommmme | mmmommmomeeo = 934
0.05 ) 2.4

Hance no dopmyne (30) nHaxonmnm:

0.37-7.0
k: e —— . E— 9‘34 — ‘ -
06 30 - 4 micy

[Mpumep S

MMeeTcd NBYXCHOAHBIN MNACT ¢ ABYMS BOJMOHACBIIICHHLIMHA CAORMH pPaA3HOR
NPOHUUACMOCTH. CpedHHC OPUCHTHPOBOYHBIC 3HAUCHHA KOIDPHUMCHTA PUIbTPa-
UHK AN KOKINOH PajHOCTH IPYHTOB H COOTHOLWICHHC MUOXAY HUMH Ocpytes Mo
NaHHLIM J1200paTOPHLIN ONpCacAcHUA. TpebyeTes olIpeAc/IMTL YTOYHCHHBIR KO-
GUUUCHT DUABTPAUMK  BOPXHCTO MUIACTA HCNOCPCACTBCHHO AL COOPYXUHHCM.

OuibTP PACNONOKCH FOPHIOHTAIIBHO.
Hcexoonste Oanuble:

k=08 Mmleyt: k=02 m/cyT:
r=(0.05 m.

Pcecurcunc:

[Ipit  cooTHoWweHnH KOMPPHUMCHTE QUABTPIUMI BUPANCTO B HHXHCTO CHOs,
pasHom 0,8/0,2 = 4, nyTeM HHTOPNOATIIHY HANOIMM & = 4,2,

o popmyne Tabir. 3 HaNOIIHUM:

=06 M, H=6 M. A=3 M, S=H— Hh = I m;

[ 0.6 4,2
F=l—————- \ = 2.134.
2-0,05-3.0
Hance no popmyne (30) Haxoaum:
0.37-10,0
K= —— ———1q 2.15 = 0,68 m/cyT.
06 -3.0
[pumcep 6

Tpebyeres onpeacnnts KOIPOUUHCHTBE DUABTPAUHK A HCCKOIBKKX Hanop-
HbIN IUIACTOB OFPAHHYCHHOR MOWHOCTH DHIBLTPALMH QI HCCKOJIBLKHX HAMOPHBIN
WIACTOB  OFPAHHYCHHOR MOUWHOCTH, PA3ACACHHBINX BoOoyNopoM. QunbTp nepece-

KUoT KOKALIR MNACT Mo yriom.
Hoexodueie danunic:
=13 m: Q=50 mIcyr: 7,=1.20m; H=6.0 M: fo,= 2590 T, =11 m: 4,=8.0 m:

B=3090 L=1.1 Mi H; =105 My B=359 S=4.Tm; §,269 M. 5294 m.

PewreHue:
Hns kaxkooro cnos no gopmyne tabn. 3 Haxoanm:

S gl

=156.0;

Os 250
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225 (1 +cos 3090) 1,3/1.1
Fol oo =~ 250,35:

¢cos 309
225 (1 +CcOs 3590) 0,6/1,6
§= ——————————— =258,0
L oS 359

Nanee nio dopmyne (30) waxogum:

Ay= [(0,37 - 5,00/ (1,30 . 4,7)] lg 156 = 0,66 m/cyr:

k50,37 - 5.00/ (1,30 - 6,9)]1g 250.5 = 0.49 m/cyT:
k,=4(0.37+5.00/(1.30 - 9.4)]lg 238,0 = 0,36 m/cyT.

OnbITHO-NPOMBILLNIEHHOE BHEPEHHE METOA

B npouecce oMhITHO-NMPOHU3BOACTBEHHOIO BHEOpEHHUA MCTOOA OBUTO H3TOTOBJIEHO
BOCEMb OMbLITHBIX 3K3CMINAPOB Pa3IMYHOIO THIIA YCTPOHCTBa A MCCICHOBAHMUA
OUNBTPALMOHHBIX CBOACTB I'pPYHTOB H MOAHGPHUIHPOBAHHBIX THCBMOOPOBOHHHKOB
B CNeAYOUMX BapHaHTax:

I. Ycrpo#icTBO, BRINOSIHEHHOE Ha OCHOBE PEBEPCHBHOMO MHeBMONPoOoOiHKHKA
HUI1 4603, n3rotoBrieHO B McXaHuyecKuX mMactepckux  (Y-17 rpecta TIP-1 Mnas-
MoCUHXCTpoR. OBbopyaoBaHo BoOoonpHeMHbIM PUNLETPOM.

2. Ycrpoficrso, BbiNONIHeHHOe HA ocHoBe MHeBMonpobolinnka UIT 4601 (He pe-
BEPCHPYEMOTo), M3roToBneHo r1am xe. OO0opynoBaHO HalpaBASIOUIMMH OTKPBHUI-
KaMHK H CTaOHNH3aTOpPaMH.

3. Ycrpo#icTBo, BBINOJIHEHHOE B YMEHBILIEHHOM MacllTabe Nno CpaBHEHWIO ¢ Npe-
apinyumMu (1:5) co cneunanbHO M3roTOBJ/ICHHBIM ManbiM ITHEBMONPOOGOMHH KOM,
H3rOTOBMIEHO B MEXAaHUYECKHX MACTEPCKHX KOHTOpb [eoMHHBOA HHCTHTYTa Ky-
popronorun Musuanpasa CCCP. Ob6opyaoBaHo BononpHeMHBIM (PHIBTPOM H ITPH-
cinocobnenunem g otbopa npob rpvHTa.

4. YcTpoiicTBo TOTO XK€ THNA W pa3mMepa, YTo no 0. 1, 2, Ho 6e3 mHeBMonpoboH-
HHU K3 B IMTOTHOR YaCTH, M3ITOTOBJICHO TaM XKC.

5. YcTrpoficTBO TaKoe e, 4TO 1o N. 4, HO C BOIMOXHOCTHIO MTMAPONOIPYXKEHHUSA
NpH Noxavye CTpyH BOIbl B FPYHT 4epe3 CNelHanbHoOe COMNno B HOCOBOH 4acTH, U3-
FOTOBJICHO TaAM XKe.

6. Ycrpo#icTeo, BLHINONHCHHOE Ha oCHoBe HeBMonpoGoiunka HUIT 4603, usro-
TOBJIEHO B 3KCNepHMEHTAILHOA Mexannueckoft mactepekoit [THUHUHUCa. O6opyno-
BaHO B XBOCTOBOW 4acTH "UleTMHOW H3 ynpyrofl cranbHo# NPOBOJIOKH, KOTOpas
ofecneynsaet paboTy yCcTpo#icTea B Cnaluix (pLIXnbiX, BOROHACLIILICHHLIX, TUILIBYH-
HbIX) IPpYHTIX.

7. ¥Yerpolicteo, BhlToNnHeHHoe B macrepckux Cowoarunposonxo3a. O6opynoea-
HO BMHTOBOH NPUCTaBKOAR, oOccncuuBalouie cCHapAny BpalLATEIbHO-NOCTYATENb-
HO€e [IBMIKECHHE.

8. Ycrpo#icTBO, BBINONIHCHHOE B MacTepCKUX rpecta [opriuapopeMoHT Mocrop-
ucnoikoma. OOoOpymoOBaHO pacUIMpHTeNneM, NO3BOAMIOLIMM MCEHATbH OMaMeTp CHa-
pAna B 3aBHCUMOCTH OT IUTIOTHOCTH I'PYHTOB, B KOTOPBIX OH IIPOXOMT.

[Ipou3BoNCTBEHHbIC UCILITAHHA W OlbITHBIC BHeOpeHUS YCTPOHCTBa IR HCCIIe-
DOBaHUA (PUNBTPAUHOHHBLIX CBOACTB IPYHTOB BbiNoNHeHbl Ha MATH obbexTax CY-17
tpecta I'TIP-1 ['naBMocuH¥kCcTpoA B 1975-1979 rr. ¥ opgHoMm o6wexTe CY-36 Moc-
KOBCKOI'O TpecTa CTPOHTCNLCTBA MOCTOB H HaBCpeiKHbIX :

1. linToBass TpOXOOKZ TOHHENA KOMMYHAMBHOIO KOJJIEKTOPa NOMA NPOC3XKER
yacTeio yn. KoponeHko (mait 1975 r.). Omuit npousBoaunca M3 waxthl rinybuHoi
10 M ¥ B MeNKO3epPHUCTRIX O0OBOAHEHHBIX NecyaHbiXx rpyHTax. CHapAd HepeBep-
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CHPYCMOro mHeBMonpoboitiuka OblLI HANpaBNEH HABCTPCMY WHTOBOR NPOXOMKE
M npowien 12 m, nocne 4ero ¢ NOMobIO JicGeakn 6bi1 OTKPLIT DUnLTp.

2. lilMTOoBaA NMPOXUAKA TOHHCAR KAHANM3IAUMOHHOIO KOANeKTopa nol PHXCKo®
Kenesnoit noporod B TlaBmmdo (wiods 1975 r.i. Gibit uposoaunca u3 ulypdga
rnyOnHof 3 M B MENKO3ICPHHCTBIX TILIBYHHBIX NCCKaX.

3. lllntoBan npoxoaka TOHHens XoxXnoscKOHK temoPUKaMOHHOR Marvcrpanu
(HostGphk 1975 r.). OmuiT npoBelleH M3 waxThi rnybuHoti |0 M 8 cunkioobBO-
HCHHBIX CpCRHE- U MCIKO3ICPHUCTLIX I'pyYHTAX. BbLiNONHCHO ABA onbitTa. B oaHOM
CHapAa mpowicn 3,5 M, Obln peBepCHPOBAH W BO3BpUlileH B Waxty. Bo BTOpOM
ONBLITC CHAapALL Npoluch B rNydMHY I'PYHTOBOTO MiaccHBa Ha 8,5 M, Obin peBepou-
POBAH ¥ CBOKM XoQoM nNpoiuen B o86parHoM Halpanjiciun S.5m B npouecce asu-
WCHRA yCTpOHCTBa Hazad v3 TpYOD BbITeKana MPYHTOBAA BOOA, XApaKkTep HCTCYc-
HUA KoToOpoil O6bln NyNLCHPYIOILMM, YTO CBA33HO ¢ BLIXNONAMHU CXATONO BO3JYX4.

4. Mlpoxonka nonyumrtosbiM cnocodom obroHnoro komnexrtopa p. QuakoBky
(beppans 1976 r.). OmiT npoBOAMAcA M3 WaxThl riybuHoll 8,5 M B Menkoaep-
HUCTBIX neckax. CHapan npouwicsi 4 M U Nocie NPoOBCACHUA oNbiTta OB peBepcu-
POBAH M BO3BPALICH B 1UaXTy. BpeMA, 3aTpaycHHOe Ha MPOU3BOACTBO OTACNBHBIX
oncpaund NpyH MPOBCACHUM ONbITHOA paBoTbl, pacnApeacnanoch Cneaywoumm odpa-
30M

JABMXKCHHE CH4psila B IPYHTC Blicpeld ¢ HapdlinBaHueM BOLOOTBOOHBIX TpyH
90 muH;

PCBCPCUPOBANKUEC U OCTAHOBKA CHapana 15 MHit:

BOJOOTI/IUB ¢ 3amMcepamu pacxoda Bodbl 4 4 30 MuH:

ABHXCHHE CHapsAina Hazan 40 MuH.

B pesynbrarc nposeacHuA oneiTa Ohl ofipcaciied yCTAHOBMBILMACA pacxog
B pasmepe 0,1 n/c, koropbi obecneunBancs npu Hanopce BOABI HAL OCLIO BONO-
OTBOOHBIX TpYyO 1.85 ™.

[IpoBeacHHbIe HPOU3IBOACTBEHHBIC MWCIOLITAHKA W OMBITHOC BHCOPCHHE MNOKa-
3an0 HAOCXKHOCTh U Xopoluyle paboTocnocoBHOCTL yoeTpoicTBa, B TOM uncne Oblno
YyCTaHOBJICHO, YTO:

OBCCNCYUBACTCA HANCKHAA CONPAracMoCTb KW B3aUMOJCHACTBUC OTIACHBHBIX
AMCMEHTOB KOHCTPYKLUMH yCTpOoACTBA;

[MonTBepXneHa HaueXXHOCTh paborhl 3aumMTHOR 060#MBI, 3aKpbiBalOWICA PUIKT-
POBYIO NPHCTaBKY NpH OABHXCHHW BIepell, BO BpeMA BOOOOT/IIMBA, B Npouecce pe-
BCPCHPOBaHHUA U OBHXKCHUA Ha3al,

MOATBCPXKIEHa BO3MOXHOCTE Hajle)KHOro onpepencHust koxbpdHuueHta GUNLT-
pauny rpyHTOB.

5. llvToBas npoxogKa KaHaIM3aUMOHHOro koJutekTopa p. [lpecHHM Ha yyacTke
uHTepBana 22 kM + 182 M PHXCKOro HallpaBncHua MockoBCKo# xencino#t nopo-
™ (HoaGpb 1977 r.). 3pecy ycrpolictBo 6BIIO HCMONB30OBAHO HE TONBKO ANA
onbITHO-PUAbTpaAUKOHHOTO onpoboBaHUA, HO H miA orbopa oOpaluoB rPYyHTa,
a TAKXKE AN ONepemalolllero BONONOHUKEHNUS 110 Tpacce.

Tpacca TOHHENA NPOXOAMT NOA UIOTHOR NPOMBIIIACHHO-CKITAACKOR Y XUINLL-
HOA 3acTpoHKOR H nof HaChIMBIO XKene3HoH poporu. uaporeonormueckue ycrno-
BUA XapaKTEPH3IYIOTCA NMOBLILICHHOA CNOXHOCTHIO, CTPOHTENLCTBO BEACTCHA B CMItL-
HO OOBOAHEHHBIX MCNKO3EpHHUCTHIX (DNIOBHOrNAUMANBHBIX MECKaX ¢ Koapduiu-
eHToM ¢unbrpaumn 1,7-2.8 M/cyT. UMeOTCA CyrnUHHUCTBIE NMPOCION H JIHH3LI,
a TAKXE BKJIIOUCHHA OTHeNbHBIX BajlyHOB. PaboThl no fipoxJiaidKe ApPcHbLI BbIMOJ-
HeHbI U3 KaMepbl ( WaxThl) N1 HAa rnyOuHe 7 M OT NOBePXHOCTH 3eMITH.

6. CTpoMTenbHBIN KOTNOBaH MOQ MellieXoXHbIR nepexol uepe3 MaHTYNHMHCKYIO
yi. 8 MockBe — o6bexT CY-36 MOCKOBCKOrO TpecTa CTPOHUTENLCTBA MOCTOB W
Habepexnbix [nasmocuuxcTpost W "LleHTp mMexayHapoaHo#t Toprosnu” (mekabpb
1979 r.). B puiXxnbiX HachIMHBIX HEYCTOMYMBBLIX NMecKax cpedHeft KpYMHOCTH Mpo-
BCAEHO onpoboBaHKe npucTaBKHM, KoTOpo#H Obina oGopynoBaHa XBOCTOBAs 4aCTb
micBmonpo6bofinuka UI1 4603. Ilpucraska npepcraBnser cobo#t cranbHoi nar-
pyOOk, Ha NOBCPXHOCTH KOTOPOrO YCTaHOBNEHa 'lIeTHHA', MNpedcCTaBJIAILIAA
cobolt paManpHYI0 CHUCTEMY OTPC3KOB MNPYXUHUCTON NPOBONOKH. YBenuueHHe
[UIOLAAK [OBEPXHOCTH CUEHNCHUA C IPYHTOM CO33eT MAOMNOJIHHUTENLHYIO CUIy,
KOTOpasd yHOEepXUBAeT CHapAld B ciaboM rpyHrte (Hanpumep, WILIBYHHOIO THIA),
YTO J1acT BO3MOXHOCTb pacUIMpPHTL oO6nacrb cro npumeHeHWs. UcnbiTaHus, npo-
BedeHHble Ha o0ObexTe “lleHTP MexayHapoOHoH Toprosny’’, NMOKa3and, YTO B
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NMPUHUMIIC "LCTHHE MIPACT YACPKHUBAOILYIO polib, OAHAKO P4a3MepPbl ¢C NOJKHDI
6uLiTh nonoGpaHbl B 33BUCHMOCTH OT (PUIMKO-MCXAHHYCCKHUX XIPAKTCPHCTHK
IPYyHTa.

Pe3ynsTaThl IIPOU3BCACHHBIX paboT NoKaszany CRCAYIOLICC:

. [pumcHACMAs ANA OPOKJIAOKH ApPCH CUCTCMQ OTKPLIIKOB W CTabGHIIN3aTO-
poB BNonHe paborocnocuobHa ¥ MUCTATOMHO TOYHQ MOQACPXKUBACT 3aJUHHOC Ha-
NPAaBJICHHC NMPOKJIALKH IpPCH.

2. OunbTp OpPCHBI, BBINOJIHCHHBIA B BHAC CMIIOLIHOA npososioyHo#t 0OMOTKH
10 CTalbHBIM [epdoprpoBaHibiM TpyGam, xopowlo paboTacT B MCIKO3ICPHHCTLIX
I'PYHTAX, YTV NOATBCPKUACT, KPOME BCCrO [IpoYCTo, MPOBCACHHBIA ONbITHBLIA HAAUB
¢ Hanopom 7,5 M H pacxonom soapl 1 n/c.

3. Hanpasnsowee H HOKHMHOC yCTpOACTBO paBoTiacT XOpolwo, oQHAKO, A
BBIBCPKY HanpaBasiouic pamsl HeoOBxooumMo HIMepHTeNbHOC NpucnocobricHMc.

4. MeTol FrOpHIOHTATILHOTO BOOOMOHHXXCHKA C NPUMCIICHHCM NHCeBMONpoGuit-
HAKA MOXCT ObiTh 23PPCeKTHBCH O OCYUICHHUA TPYHTOB (HC HMCKOILMX KPYMHbIX
BKJIOYCHHA) MO Tpacce MTOBOA NPOXOAKH TOHHCOIICH. TOAUBOA IKOHOMHUCC KM
3GdekT Tonbko M ycnosuil obbekta “Konnekrop p. IlpecHn™ cocrasnger 39
ThIC. py0. T'oaoBOR IKOHOMHUYCCKHH 3DPCKT OT BHUAPCHUA YCTPOACTBA IR HCCAC-
OOBANAA  CBOACTB TrpyHIoB HA 00BCKTAX Tpecia TopHo-Ipoxoaueckux pabor
(TIIP-1) ThasmocuuxcTpos coctasinser 213 thic. pyvo.



HIPHIIOXEHHE 2

NOJIEBAR OLIEHKA HEKOTOPLIX METO10B
ONMbITHO-®UITIBTPAHHOHHOI'O ONMPOBOBAHHUA
CIIABONPOHHULAEMbBIX I'PYHTOB

HekoTopbic M3 MeTORUB OMBITHO-PUALTPALKOHHOIO oONpPobOBaHHA rpyHTOB
ObuiM B aBrycre 1982 r. npuMcHeHbl COBMCCTHO Ha OIHHX M TCX XKE MTMAPOTCONOMH-
HCCKHMX CKBaXHHax. K 3THM MeTONaM OTHOCATCA ONMBITHbIE OTKAYKHU (KCIOHMPO-
BAHUC) M3 OOMHOYHBIX CKBAXHH, HAJIKBLI BOOb! B CKBAOKUIh!, MECTOM TIXCI0H XUl

KOCTH (MTX), a TakX¢ MrHOBEHHbBIC HANIUBBLI ¥ HaAGIOOCHUS 31 BOCCTAHOBJICHUCM
YPOBHA.

CxkBKUHL! Obliv BbIOpAHbI Ha OOBCKTC M3BICKIHMNA YkKprunposogxo3a “bait-
IApCKOC BOOO.iPaHWIHULC, PACIONOXKEHHOM B TropHo# wvacth Kpuima. Bee olu
3a70%eHbl B WIIIOBHANBHLIX [PYHTax, fOpeacrasndioumx coboio rparuiiHo-rancy-
HBlE OTHOXEHHUA C CYTIIMHHUCTBIM, CYIICCYAHBIM M (ICCYAHBIM JaNMOJIHKHTeOeM. B 3a-
BUCHMOCTH OT KOJIMYECCTB2 I'MHHUCTBLIX paku4il B 3anonuurene KoIQPUUKCHTLI
bunbTpailiKe, M/c, KojiebnoTca 30¢Ch B Npenesiax oT OCCATBIX JONCA COWUHMLULI
10 HCCKONBKHX ¢OMHHUU. MeTon TaXKenok XKHUAKOCTH 6blil onmpoboBaH TakXe Ha
CKBROXHHAX, PACMONIOXKCHHBIX HAa YYaCTKC OIbITHBIX NpyaoB Mexroproro sogo-
xpaHwmMia B 3anagHoM Kpbimy. Bo Bcex cayvasax rpyHrosoic Boabt Oblnn O03-
HANOPHBIMH.

OMLITHBIC OTKAaYKHW W3 OJMHOUHBIX CKBRXMH MNpoBeacHbl Ha CKB. N° 30168,
30178, 30181, 30182, 30174. OTKaukH Be/HCL BPYUHYIO ODPH [MOMOLLUM XKCNOHKY
BMCCTHMOCTRI0O | N ¢ NOCTOAHHBIM PACXOAOM OO CTAaOHIH3ALMH }’EOBHH. Onpe-
aencHue Koadoduunerta GUNbLTPALNH nyomaonnnoca no gpopmyne (12)

Hannest B ckBakuuHbl N2 30178, 30182 nposencHsl ¢ UCIHIOAb3OBAHUEM 4BTO-
IWHCTCPHBL MPH MONACPKAHHH NOCTOSHHOIO pacxofad IOQAaBacMOR BOObI, TaKXe
o ctaunM3auMH ypoBHA BOObl B CKBOKMHAX. OMBITHI NPOBOXMIMCH B IBC CTy-
ncuu. Ornpcepenchre ko3 duunucHra PuIbTpauHMH Benock Mo ToR Xe dopmyiie,
YTO H [JI% OTKAYCK, HO MOHWXCHHC So Opanock ¢ 06patHeIM 3HakoM. Kak noka-
3LIBAOT pacyeTni, 00¢ CTYNCHW NMOHWKCHHMA JAIOT NMPUMCPHO OAHHAKOBBIC pPC3yiib-
TaTHI.

Mcron Tskenmot uaxkoct (MTX) npumeHcH npr olipoGoBaHHU CKBUAXHH
Ne 30168, 30178, 30174, 30181, 30182 (baigapckoe somoxpaxHunuuice) v N2 506
¥ S513(MexropHoc BonoxpaHuauuie) . OfbITEl MPOBOAKAKCH CNELy IOUWIMM o6pa3oM.

B ckBaXMHY NOIpPYXKANack MNoBapeHHast CONMb B KONKUECTBC 3 —4 KI B MCLIOY-
Kax 43 Mapnu. YpoBcHb BOAbI H3IMCPSAJICA C NMOMOIULID YPOBHCMEPA-XJIONYLIKY.
Bpemsi, 32 koTopoe ypoBeHb B CKBLKHMHC NAflal OT  CTATHYCCKOrO 10 MAKCH-
MANBHO HH3KOro, (QPUKCcHpoBWICA cCeKkYHOOMepoM. Ko3dduuucHT QuibTpaumnn
BhiucnAnca po popmyne (29).

MryaopedHble Hanuebl OBIIIK NPOBECHBI HA TeX XC CKBKHHAX, YTO M HAIMBHI
C nocrosgHHbLIM ypoBHcM (ckB. N? 30178 u 30182). Booa B CkBaOXHMHY ObICTpO
HANUBaNach W3 aBTOUMCTCPHBI A0 34AMOJIHCHHA BCEro CTBOJIA CKBAXHWHDLI, 3aTCM
Benock HabnogcHue 3a nag¢cHACM ypoBHA. TloacueTr koadpduumcHTa QUIbTpaLKUH
LIpOH3BOAMIICA 1o dopmyne (25) AN HECOBCPUICHHOR CKBWKKHLI B HECOrpauu-
YeHHOM MOTOKE.

[{abmofeHus 3a BOCCTAHOBJICHHECM YPOBHA BOAbl NOCAC OTKAYKH NPOBCACHDI
Ha ckB. N? 30168, 30178, 30181, 30182. OnpcacncHue BennYnH Ko3PpULKCHTA
(huneTpaumny Bestock no gopmynam (14), (16).

B ciayvasix, korga Obin HCUIBCCTCH ACOUT OTKAYKH, KOMDDHUHCHT c[mnm";’)u-
IMH 1O KPHBON BOCCTAHOBJICHUS YPOBHS BbIMMCNANCA o ¢gopmynam (21), (22)

Pe3ynbTarh!l ONHBITHO-OUIBTPAUMOHHBIX paboT aprBedcHbl B cBOAHoO# T1abn. 10
¥ Ha IMCTAX OTKayeK pHC. 14,

Kak BuomM, Haubonee OSIMIKHUC APYT ApYyTyYy pe3yiaLTaThl 0OECNCUUBAIOTCA NPH
JOCTHXCHUM yCTaHOBHUBIUECrocs (TOUYHEE KBA3BMCTAUMOHADHOIO) PpLXKKUMA TCUCHUA.
Xopoiladg CXOAMMOCTb pPC3ynbTaToB MEXAY ONBITHBIMH OTKaukamMu H MTX noka-
3LIBACT AOCTATOUHY IO HAACKHOCTE NOCCOHEIr0o MCTOAA.
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Ta6nannua 10. PeaynbTarhl OMLITHO-DUNBTPAUNOHHBIX paboT

N° JAunameTtp I'nyouna CraTuyecKHH MeTonau onpenesieHnn Koypdbunerdra dunbrpauunu f « M/CVHT
CKBaXXHHIA | CKBAaXKHUHLL, CKBAXHHLI, | YPOBCHb, M |———— et e e e e e —— ———
M M OTKAUKH HANMWBLI MIHOBEHHLIC BOCCTAHORNE- Metoa Mryxe-
| HanMUBLI Hie Y POBHH 0N AR IKOCTH

30168 0,065 5,00 0.49 5,7 - — 0,3 1,3
30182 0,17 2,20 0,70 15,8 12,4 8,4 24 9.0
30181 0,165 2.47 0,60 20,2 - - 4,1 23.6
30178 0,065 4 48 1,48 0.82 0,80 0.4 0,1 0.6
30174 0,065 3,24 0,53 0.25 - - 0,3 0,6

506 0,065 5,50 3,00 — - - — 4.4
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