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BBEIOEHHE

HacrogmHue pexoMeHAANMH COCTAaBJIEHH IS BLIIOJIHGREUS
paboT N0 H3yYeHHIO HapyuUIeHHOr'o BOAHOI'O pexXHAMa HIPOM il
JIeHHBIX TJIomanok, ¢opMHpylomerocs B pe3ylbTare  CTPoH -
TelbLCTBA B 3KCNJIyaT QB NPOMELILIEHHEIX COOP VXEHHH, ana-
HUA H DOO3eMHBEIX KOMMYHHKAaUUi,

Ilpp aTroM cospaoTcd ycnoBug, CHOCOGCTBYIOmMHE  yB -
JQKHEHHI0O I'DYHTOB — OCHOBAHHA H AOIOJHHTEJLHOMY 1{eY: 8
IIAThIBGHHI0O I'DYHTOBLIX BOA, 49TO HNPHBOAUT K  CTEOHALHO -
My NOoAbEMY HX YPOBHY H K BO3HHKHOBEHHUIO SBJIeHHS IIOMOT O —
JIGHHS TeppHTOpHIH,

OTO dBi/IeHVe IoJ/iyJaer mHpOKoe pasBUTHe B pafioHax
pacupocCrpadeHdd eCCOB H J1€CCOBHAHHIX IIOPOMA, MOp @HHKX
OT/OXeHHH M ApDYrHX CHaboIpOHHIAEMBIX I'PYHTOB, e Hpo -
MbliijIeHHbI€ OOBEeKThl 9aCTO HaXOASTCH B COCTOSHHM €GB -
HOTr'O HJIH CKpPBITOrO HOATONJNEHHS, HApYW alomero HOpM aln,Hyio
SKCIJIyaT aiuio HpeApHITHR X BuI3HBalOmMero gedopMan¥d co-
OpP YXEeHHUH.

llpr cocrapieHUE pexOoMeHZanH# OGLUIM IIHPOKO HCHONAL ~
30BAaHK ONYG/JHKOBaAHHLIe METOAHYeCKHe pyROBOACTBA MO H3Y-
YeHHI0 pexHEMa FPYHTOBHIX BOA, 8 TaKXe YYTeHH OCO0eHHO -
CTH QOpMHPOBAHHA BOAHOI'O pPEeXHEMA IPOMBIOJIGHHEIX HOJAOmAa-
JOK, I'Hle COYeTaHHe pa3JHYHbIX (aKkTOpOB HOATOHJNIEHHH CO3 —
naer HelpephIBHO H3MeHgIOmMHiACH BO BPEeMeHH peXHM I'DyH -
ToBbIx BoA. Cnenuduka oTEX yChopHfi morpeboBana ocoboro
InoaxoAa K pa3paborTke paia MeTOREYECKMX BOIPOCOB, CBS-
3aHHBIX: C BbIOOPOM THHHYHLIX AJI9 OPradu3aiHe CTauHoHap -
HbIX Hab/oAeHH}# y49aCTEKOB, C pasMeumeHHeM DeXxHMHOH CeTH,
0COOeHHO B pafiosax pas3pHETHE "XyHoNoB” rpPYHTOBLIX BOA X
T.d.

B pekoMenpanMax HallIH OCBeO€HHe BOIPOCH CBM3 4H -
Hele C OprafH3aiHed H MeTOoAdaMH BLIIOJIHeHHS CT alHoHAapHRKX
HadOnoneHAl 38 H3MEeHeHHeM ypOBEHHOI'C, TEMIEparypHoro K
XUMHYECKOI'0 pexEMa IrpyiTOBLIX BOA, &4 TA8KXe C H3yYeHH-
eM IIponecca NepefABHXeHHd BJIard B 30He aspanuu, Kpowme
TOI'O B HUX INpHBEOEHLI yK&3aHug no obpaboTKe pesylbTaro B
PEeXHUMHBIX HabO/OAEeHHi H IO IPOBEAeHHI0 BOAHO-0 aj 8H COBLK
pacYeTroB AJAS OXEHKH NapaMerpoB Noaronjenus (umdunnTpa-—
nnsg, KOHOHEHTpANHS BiA&ard B 30He aspandd H T.A4.).
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PesynpTarsl pex¥MHBIX HAOMIOAEHHH 1103 BOJSIOT: B bl-
ABUTH OCHOBHble (AKTOpPHI, BhiI3bIBaRIINe NOATONIEHHE, co -
CT QBHTb NPOrHO3 HCKYCCTBEHHOI'O peXHMAa I'DYHTOBHIX BOA H
o6oCHOBAars BHIOOP HeOOXOAHMMBIX JANHTHLIX U NpeAylIpeAH -
TOILHBIX MEPOINPUATHA NPH 3A4CTPORKEe H 3KCIJjiyarauuu Tep-
PHUTOPHHA NpOMEIIJIEHHKX OpeMIpUATHI.

"PexoMennanuu’ npeaHasHayeHbl AAS CIenHanucros (Hp-
XeHepOoB X TeXHHKOB-I'€0JIOrOB H TI'HADPOr €0JIOrOB) OpraHH —
3ainuji, BeAyLHX H3bLICKAHHA, NIPOEKTHUPOBAHHE, CTPOHT &lbCTBO
H 3KCIJIyar anMi0 NPOMLIMJJEHHRX O00BbEKTOB, & TakKxe ocyme -
CTBIAMIOINMX HabmoReHHd 38 (OpMHUPOBAHUEM BOAHOrO pexaMa
HA 3A8CTPOEGHHLIX TEpPPHTOPHIX,

PexoMespnauuu cocraenedn B./l.['opaosckum, BE. M, er-
ragpesniM, E.C.llzexnepoMm, B,M.Kannasom, A,A.KonoasxHo i,
A X.My¢raxopeimM, Obmas penakuud pekoMeHOandfi npoBeaeHa
C.K.A6pamoseiM B H 4. IlanteneepniM.

1. PAKTOPHI INOLATOIIJIEHUA ITPOMIIJIOUIALIOK
N CBOP ®AKTHHECKHWUX O AHHBIX

1. OcHOBHEHIE ($AKTOpHl M HMCTOYHHKM IOATOIJeHHS

1.1. Crpourenbcreo npomnpemnpHaTdsg ( yCTpoHCTBO KOT-
JIOBAHOB, Tpaklieid, T[HEAPO3OJIOOTBANOB, HIJAMOHAKOIHATEI e,
bacceliioB, BO3BeleHHe Da3/IHYHBEIX COOpYXeHuH, Ipoknadk a
moA3eMHBIX KOMMYHHKANH{ H T.A.), AHXeHepHOe OCBO eHH e
Teppuropud (BepTHKaNbHAas NJaHEPOBKA, YCTPORXCTBO JAHBHECTO-
KOB, AOPOI" H Npoe3[0B, aClpalbTHpOBAHHE OTAENBLHEIX IJIoma -
OK B T.A.) B SKCIJyaranud nNpoMcoopyxeHH# (mexa ¢ Mok -
DbIM TEeXHOJNONHYyeCKHM IIpOoHecCoM, BOAHbLIE NoA3eMHble COOp ¥
OHHS H KOMMYHHKAUMH H T.d,) ONPpHBOAMT K HAPYIIEHHIO NDH —
pooHbix ycnoBull (M3MeHgercs xepakTep HClapeHHd ¥ HHTeH -
CHBHOCTb CTOKA NMOBEPXHOCTHHIX H I'DYHTOBLIX BOA H T.A.).

ST0 BLISHIBASGT KODPEHHOEe H3IMEeHeHHe BOAHOI'0  pexuma
¥ GamaHca Ipomiomankd (HM3aMeHsiercd xapakTep BoAcOGMe —
HA MexAY I'PYHTOBBIMH H NOBEpPXHOCTHBLIMH BOAEMH H  ar -
Mocoepofi) M B HMTOre, IpH COOTBETCTBYIONHEX I €0JIOIHYeCK X
U THAPOr eOJIONMYECKHX YC/AOBHSAX, NPHBOAUT K PA&3BUTHIO Upo-
Hecca I1oaTolNeH ud,

1.2, ®akTopul o06BOAHEHHS IPOMIJIONIAAOK MOX HO
pasfeluThb HAa aKTHBHbie, KOTOpLIe BLI3LIB&IOT {IQOATOI/I€eHH € ,

B



M TACCHBHBLI@, KOTOphie JIHIb CHOCOGCTBYOT BOSHIENOBDGNED
aToro npounecca.

AKTHBHBI@ H TACCHBHHE (aXTOpDH B CBOIO O4YepeAb, M€ -
J4TCH HA eCreCTBeHHble 4 HCKYCCTBEHHEHIO,

1.3. K akTHABHLIM eCTeCTBEeHHHM ¢QAaKTOp&aM, CHCT eMarH—
YeCKM OeACTBYyIIlIHM, MOXHO OTHECTH:

a) KoHAeHCauHupo Bl&rd NOA 3RAHHSEMH H achalbTOBHI «
MH HOKPHRTHAMH, NIOA BJAHNIHHEM H3MeHeHHS TeMHep &r ypHO-
ro pexuma B I'pyHrax,

6) XOHOGHCauHi0O BJArdH B I'DYHT&X OGpATHOR SAaCHHOKH
KOT/JIOBAHOB H TpaHueHl H NNAHHPOBOYHOX NOACHINKH,

B) HaAKONJ/IeHHe BJI&TH NOA 3AAHHGMHE H  HOXPHITH S M H,
BC/IeICTBHe yMeHblleHUS BeNUYHHbl ACIAapeHHd.

K neproaHvYeCKH HeACTBYIOIIHM eCTeCTBEeHHHM ¢aKtTo -
paM ciieayer OTHECTH:

a) HHGMUIbTpauHmio arMochepHbix ocaikoB (T ammix "
NHBHEBLIX BOA);

6) Ce30HHYI0O KOHOEHCanHio

AKTHUBHBIE HCKYCCTBeHHble ¢akTopbl Ae#CTBYyIOMHEe Bpe -
MeHHO (B IepHOA CTPOHATEIbCTBA) BKJNOYA8IOT !

a) MHOWILTpAauHIO B I'pYHT HOBEPXHOCTHLIX BOA H3 KOT-
JIOBAHOB, TpaHumed, BpeMeHHbIX KOMMYHUKaUHA¥ 4 T,A4.,

6) MHGHUIBTpAaLUHIO B 'PYHT NOBEpPXHOCTHHIX BOA, 3adep -
XKAHHBIX Ha TEpPUTOPUH, BCJIEACTBHe OTCYTCTBHA Haglexam e i
BePTHKAJILHOR NJAHHPO BKH,

AKTUBHbBIe HCKYCCTBEHHbIe QAakTOophl AeHdCTBylomHe  CH -
CTeMaTH49eCKH - (B NepHOA KCI/IyaT alMH) BKIIOYAIOT:

a) MHQUILTpAUMI0 B I'PYHT yTedeK M3 BOAOIDPOBOASM H X
KOMMYyHHKAaIUE 1 U3 “MOKpHIX® mexos;

6) HHQUABLTP anMi0 U3 BOLOOGOPOTHEIX CHCTEM H BOAO3&-
GOpHBIX NMYHKTOB,

B) GUIBTpAaNHNIO yepe3 CTEHKHM M [HAIA BOAOEMOB, TI'Hi-
PO30JIOOTBA&/IOB H HWIJIAMOHAKOIHUTelleH,

r) Doamop I'DYHTOBHIX BOMA, BCIEACTBHE yCTpoficTB& BO-
AOXp aHWJIAIN H BOAOUIOABEMHLIX IJIOTHH,

AKTHBHRHI€ MCKyCCTBEeHHbie ¢(aKTophl -~ NepHOAHNYECKH Ach-
CTByIOHIMe BKJAIOY&IOT HHQWILTPANHIO NHOJUBHHIX BOX H B O A
OPOU3IBOACTBEHHLIX COpPOCOB H 3MHU30AHYECKH AeHAcCTByomue:

a) HHEHQWILTpaUHIO NPOJHMBOB NPOH3BOACTBEHHBIX BOA H
apapHBHBIX yTedek,

6) HHOUIBLTD QM0 BOH, OTKAYHBAEMbLIX H3 3A&TONAEH HhIX
IIOM elll eHH A,



1.4. K nacCHBHRIM HOCTOGHHO AEACTBYWIMHM  (axTopam
cilefyeT OTHECTH:

a) ecrecTBeHEHE - pesibedp MEeCTHOCTH, ee IUAPOr papH-—
geCKad pacwieHeHHOCTb, KJIHMAEAT, I'eo/iorigyecKoe CTPOeHH e
paficHa H ero ruaporeojioriyeCkie 0COOEHHOCTH;

6) HCKYCCTBEBHHIE - HapyuieHHd eCTeCTBEHHOr'o peilbe -
da H CTOKA NOBEPXHOCTHHIX H arMocCtepHRIX BOA, JNHKBHOAL HE
UNTH yXYAMeHHe YCIOBHHE eCTeCTBEeHHOro OpeHaxa, CHHX e HHe
TPAHCOHADAIHH H3-=38 YHHYTOXEHHS pPAaCTHTEJIbhHOCTH IIPH CTPO~
AT elIbCTBe, COKpameHHe MOBepPXHOCTH HCIAapeHHd BCJIeACTBHE
3aCTPOHKHE H YCTpPOHCTBA HOKDPHITHH, CHAXEHHe OTTOKa IO -
BEDXHOCTHHIX H I'DYHTOBRIX BOI, OTCYTCTBHE BOOOCT O K OB
BAOJIb AOpOr', 3alepXKaA NOBEepXHOCTHHIX H I'PYHTOBBIX BO QO
30aHHgGMHA H COOpPpyXEHHgGMH (Gappa}lmmﬁ acbtbem).

1.9. B pesyanTare peiicrBug ¢axTopoB OOBOOHEHHS NpPO—
HCXOOHUT:

a) MOATONNEHHWe 38 CYeT HENOCPeACTBEHHOro NOoALeMa
rPpyHTOBBIX BOA — 3TO T.H., "gBHuIA BHA" HOATON/EHHS HIH
*cO6CTBEHHO HOATONJIeHHe”:

6) KpUWTHYeCKOoe ypejHyeHWE BJI&KHOCTH rPYHTO B —
OCHOBaHHE COOpyXeHHji, BeAymee K BO3HUKHOBEHHIO ne¢opMa -
niufi (BcaencreEe HepaBHOMEDHOH OCaAKH) HMAH K MOOHINS Al HA
IpOCAAOYHEIX H HEO0yX aiomHX CBOACTB IOACTHMAIONIHX I'DYHTOB,
d TaKxe BhISp/BAKIIee HeAONYCTEMGe yBelHYeHHe BJI&XHOCTH
(T.e. IOIBIEHES CHPOCTH B IPOH3BOACTBEHHHIX NOMEIEeHHIX ) -
9T0 T.H. "CKpHTH R BUA"® TOATON/EHHd ,

1.6, llpuGanxennag onenka $aAKTOpOB OO6BOAHEHHS H
IHOATONJeHHA Moxer ORITh NpOoM3BefeHA HA& OCHOBEe  aHa/u3a
MAT 6PHANIOB KHXEeHePHO~T'@OJIO'HYeCKHX H3bICKaHHf H O aH-
HLIX COOpaHHBLIX I yTreM HeloCpeACTBEeHHOI'o o0caedoOBAHH o
npomuzon anok. OnEako HanbGoJiee CTPOro Takad OUEHKa MO —
XeT ObITh BhIIOJHEeHA C KOJNHYeCTBEHHLIM Olpefde/leHHeM Ia-
paMeTpoB, Ha OCHOBE IpDBEAECHHY HATYpHHX HAOAOEeHHE 3a
DEeXKHAMOM I'DYHTOBLIX ENA, HJOBEPXHOCTHHIM CTOKOM, arMocdep-
AbIMH OoC80KaMH, BAAKHOCTHIO H TeMleparypoii Bo3ayxa, OH-—
HaMHEKO# BIAXHOCTH HOACTHAAOIIEX TI'PpYyHTOB H T.A,

1.7. Acrounake oOBOAHEHHE Ha IpPOMIJION A0K AX MO XHO
pasfie/IdThr Ha eCTeCTReHHHe:

a) armMochepEHe OCANXE —/AHBHEBLIE M TE&JIHIE BOAbl, HO-
BEePXHOCTHHIR CTOK C OKPYXEIOIMHEX BOAOCBOPOB;

6) rpyHTOBL® BOALI — BECEHHHA NoAbeM ypOBHE, O6pa30—
BaHHe BOPXOBORKH, CHCTEeMAarH4YeCKHi HoAbeM YypPOBHI HPH AO -
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NOMHETEMLHOM HOANATHBAHAN I'DYETOBLIX BOM CO CTOPOHM (ma-
npaMep, CO CTOPOHH MACCHBOB OpPOLIGHHL):

B) mape BOAK B I'PYHTAax SOHH &9p aUMH,
H HCKYCCTBOHHHE:

a) xeman®sanHoEHHE H BOAOUPOBOAHEE CETH, COODyaW —
HAS BOAOOGOPOTHHIX CHCTeM (rpanMpHM, GpHAraibHLIe 6aC=
CeffHEl, HPYALl OX/MaxAeRHs) BoAOpAa3GopHbIe NYHKTH H T.A.:

6) Gaccefinsl, pe3epBYSphH, I/18MOHAKONHT &R, TIHAPO -
30/100TBA&Jb, OYHCTHbIE COOPYXEHHS, NexH C MOKPLIM T exHO —
JIOTEYeCKEM HpOL eCCOM, OTKPHTHE KOTAOBAHH, TPAHIICE N
pPas/NMYHE @ CTPOHTE/LHLE BHEeMKH, HOJHBHE 3 GAeHHIX HACAX —
feHHH, IPOTHBONOXAapHbIEe DEGEPBYAaphl H T.M,

2. CO0p CBefeHHNl O _eCTeCTBEHHHX H HCK YCCTB @HHEIX
aKTO NOATONJeHH

1.8, lng BrigBleHNS M3MeHEHHE B 'HAPOTr @ONOrEYe CX ol
H UHXEHEepHO -I"e0J/IOTr HYyeCKoi 00O CT aHOBKE, NPORCXOASmHEX B Oo-
pHoA CTPOWTENLCTBA H 3KCAINyaraniyv npeanpHdgQrT#d, r.e¢, BhR-—-
ABJeHKY eCTEeCTBEeHHbIX M MCKYCCTBEeHHbIX (AaKTOpPOB IPOHU3BO —
AATCA OUEeHKa paHee CYIeCTBYIOIIHX eCTecCTBeHHRX yC/i0 But
NpoMILJIOmM AAKH, Ha OCHOBe cbopa, obpaborTki HMeIm ¥ X CS8
MareprajioB, & TakKxke HarypHoro ee o6cnedsosanus, Cobupa -~
JOTCH CBeaeHUd O pelkhede, CUAPONOTHH, KAUMAaTe, I'eoJior H U,
TUAPOr €OJIOT' UM U3 yuyaeMoil TeppuTopun, Ocoboe BHMM &H He
ylenaercss BOOAHO-pU3UYECKMM CBOACTBAM I'DPYHTOB 30HLI a3pa-
M M X apaKTepuCTHUKe IpyHTOBhIX Bofa, llpu HarypHoM 06 =~
C/llefOBAaHUU BHIABISIOrCqd OCHOBHbie (QaKTOphl H UCTOYHH KH
[IOATONJIeHHd, HA (OHe HOCTAaTOYHO IOAPOOHOTO O3HAKOMIIJIeHNd
C obmel#f xapaKTepUCTHKOH TpoMiIpeanpUdaTd#f ¥ ocobeHHoCTH ~
MU ero TexHOJOrHYeCKHUxXx NpoueccCoB.

a) Coop_CBepeHUE o penbede, I'MAPOr €QJIOI HH, K/1HM aTQ
eQJIOr 14eCKOM CTPOECHHH M (U3 MKQ~T €0JIOT M JeCKHUX
POl eCc cax

1.9. C60p TekcToBBIX U rpapi9eCKUX MAaTepHaJOB INpo-
H3BOOHTCH N eJeHAalpapjIeHHO, I'N1aBHLIM 00pasoM, C TO YKH
3apeHHd BAHSHES OpHpoAHo# ob6craHoBkH (reonormgeckoro H
IATONIOr H4eCKOro CTPOeHHsd), Ha GoOpMHpOBAHHEe I'EAPOT e0NIOTH-
YeCKUX YCJ/JIOBHH, K&K OCHOBHOI0 (axropa OpH H3yYeHUH PO -
Hecca INOATONJIeHHH,



1.10. Penbed pafioHa Haydaercd o TOHNOrpapH ¥eC K HM
kapTaM H nnasaM. [ing o6mero o63opa B yCTaHOBJIEHHS I'pa -
HAN palfloHa MOr'yT CIHyXBTh KapThi Macmtata 1:25000,1:10000,
1:8000 u ppyrue., KpynnoMacmTabHpie K8DThHI NO3BOJISIOT Ol-
peAeNEThL pPACYIeHeHHOCTh pafioHa ¥ BhIAGNHTH 0OJACTH C pas-
NMEYHOR CTENEeHhLI0 APeHHAPOBAHHOCTH, 4 TaKxe Bubparer yvacr-
KE Angd paMeleHAS pexHAMHOHR CeTH, BOAHO-0 AMAaHCOBLIX CT AH-—
IHE, BOOOMEpPHRIX IIOCTOB B T.A.

1.11. I'mpponorusg pagona, Ilpa c6ope marepmanos mc-
NOJbL3YOTrCH KapTa ruaporpapuyeCkoll CeTrH C yK&AHHEM BO-—
AOTOKOB, BOAOEMOB, BOAOXPAaHWIHI, HPPHI AlHOHHLKIX KaHaJloOB
H MEApOMEeTpHYecKux noctop. [ladHbie HabmoaeHWf# 3a ypoB-
HeM H pacxofoM BOAOTOKOB H BOAOEMOB COOHpaOTCHd B yI-
PABIeHHHE TI"EAPDOMETCAYAOR! H B AapXHBAX TPOEeKTHO-H3BICKA -
TILCXEX OpPrafHsandfi Ha OepHOALl C pa3sAHugHO R BOQHOH
o6ecieqded HOCTbIO. KoappHuHEeHTH NMOBEepXHOCTHOrO H  MHOA -
3@MHOI'0 €TOKAa IPpHBOAATCH B BHAe Tabnrn H kKapr. [lpm c6o-
pe H 0o6paboTKe Marepdaiop I'’laBHOR BHUMAaHHe yHensercd :
BHISSCHEHHI0O BONPOCA O CBY3H NNOBEPXHOCTHHIX H 'PYHTOB H X
BOA, YCT&a&HOBJIEHHIO I'DAHHI I"HADPOI @OJIOTH YeCKHX pa#oHoO B
une 6acceitna, BHEBJIeHHI0O NOBEPXHOCTHONO H HOA3E&MHOI'O BO-
aopas3feiiop H T.A.

1.12. Ang oneHku knuMara pafioHa H MHKPOK 1 HMAT &
OIpoMOaom ANKH HeoOxonHMO colOpare H obpaborare cieayw -
mue CpefHeMeCAdYHbI€ HNaHHbIe MHOrolleTHax HabmoneHdu#t GnA-
X affineffi MereoCraHnHuu:

l. armMmoc¢pepHanIe ocankH, 2. TeMHoeparypa BO3AYX &,
3. TeMneparypa NoYBo-r'pyeEros, 4. nedHnHT BII&XHO CTH,
8. arMocpepHoe napjenue, 8. rnybHHa NpoMeps aeMOCTH, 7)30-
napesde ¥ HCRapaeMoCTh, 8. CHla H HaupapleHHe Be'rpax .

Ilpn o6paboTke MarepranoB N0 KJIUMATY OCHOBHOE® BHH -
MaHHe yoelndercd ONeHKEe PO/H pasadYHuX ¢(akTopos B ¢OpME-
PpOBaHHHE BOOHOro fGalaHca H3yuaeMOfl TeppHTOpHH. B 4acCTHO -
CTH, AHAIH3HPYVIOTCH OaHHbIe 00 HHTEeHCHBHOCTH OCAAKOB,MOII-
HOCTH H NJOTHOCTH CHeroporo HokKpopa, BEJHYAHe HCUapeHHS
Ha PA3AHYHBEIX yYacTKax NNoOmAanKkH, LAHTeJIEHOCTH HOJIOXHTelb-
HBhIX K OTpHI AT eJLHLIX TeMOeparyp IowBo-rpyaron. Marepma -

[Ipg orcyrCcrpaE MeCTHO# METEOCTAHNHH H/IH HEAoCTAaroq -
HOCTH NPOBOAHMBLIX €10 HabmwaeBRHi CcOOp- AAHHHIX OO KJ/IH=-
M@arTy MOXHO NpPOH3BOAHTL B 00/IaCTHHIX YNp&BJEHHSX TI'HA-

pPOMEeTCAYXOEl.
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Ikl HO KAEMAary obpabarnipaioTcs B BHAE CBOAHMIX TaSAHEN IO
oOm@IPHHATO#R QopMe, XapT NOJOH aAHOIO P acupoCTp aHeH K
OTAENBHLIX KJIEMAaTHYeCKHX Xap aKTepHECTHK,

1.13. 'eosornueckoe crpoense. Ha nmepsoM arane c6o -
pa MarepHanop NOJe3HO O3HAKOMHATHCH C N epPHONHYECKHME B
nyckaMH “l'eonorugeckaa umsygensmocts CCCP", conepxa -
INHMHE NHTEPATYPY O CTPATHrpadrM, TEKTOHHKE H THAPOT @0JI0-—
rex kaxpoli Cowoamofi Pecnyonuxu,., [lng Gonee nerank HOTO
OCBem eHEHE 3THX BOIPOCOR, COOp MATEPHANOB IPOHN3BOARTCH B
TOPPUTOPHAJNIBHEIX TPEeCTa8X HHXEHepPDHhIX HIBICKSHHR H B I'e0 —
JOri4YeCKHX yOpAapAeHHdAX, B (QOHASX IPOEeKTHO-H3hCKaT Ak CXNX
OopraBidsaniff 4 B TEeXHHYECKHX &pXHBax NpoOMIpeANpHRITHE,

N3 oTd9eTHHIX MATEpPHANOB NPOB3BOASTCS BRIIHCKH O I'e-
OJIOrHYeCKOM CTpPOEeHHH, JHTOJOrHYeCKOM COCTAaBe H MOIEOCIH
KOPE@HHBIX H YOTBepTHYHEIX OT/NOXeHHH, HX CTPYKTYPHHX 0OCO —
6enHocTsSX M T.A. Oco6oe BHUMAHHE CleAyeT YAENHTh COCTa-
By BepxHelli ToMmmH, BKI/IOvYaine# cnadbQupoHHnaeMhieé TI'PYHTHI,
nex amie B OCHOBAHUH COOpYXeHH#, STH IDYRTH HAO/KHH Xa—
P aKTepH30BarbC8 BOAHO-PH3HYECKUMH H (HINKO-MEX AHHY@CKH-
MH CBOACTBaMH: BJI&XHOCTh, MOAYIL AepopMannlt E, cnenne -
aue C, yron ecrecrsessoro otkoca Y , xosddmuue H T M
bEIRTpanHE, COCTAaB BOAHO-PACTBOPEMEIX CoNeff H KOA(PHIH-
€HThl OTHOCHT@ILHOR NPOCAAOYHOCTHE H HaOyxaHHd H T.A.

Ilpg manuuar Ha nNpoMmjomagke HIN B ee pajoHe (PHIA-
KO -I"eOJIOrHYeCKHX HpOXSCCOB: Kapcr, CydpposHd, IpoOBAaJ ki,
IpocankKH, ONOJ3HA H T.H. 0 HEX Taxxe Heob6xoaRMO cobpaTsk
CBeLeHHUH,

Cof6panHbie MATepHANHK HO pafioHy H ONPOMIOJN O I A4 O K e
ROJIXHB! BKAKNYATH CACGHYIOmMEE rpajpRgeckHe NpHIOXKESHHL:

1) Feonoraveckyo K&pTy EKOPEHHHIX OT/IOX CGHHAR,

2) KapTy 9erBepTHYHLIX OT/IOXEHHE C  BhAC/IeHEEM
refHeTHYeCKuNx pasHoCTefl 'PyYHTOB H 3SJeMEeHTaMH r'eoMop¢osio-
I'eH,

3) leonorHueckHe paspesbl, XapaKTepH3yiOmMHEEe YCIO -
BUS JaleradHud KOpeHHhIX H 4YeTBEePTHYHRIX NOPOA, rnycuny
'PYHTOBBIX BOMA, PIYOHHY 3al0XeHHd (yHOAMEHTOB H IOA3eM -
HEIX KOMMYHHK anufi,

4) Paspess 6ypoBRIX CKB&ax#H, Wyp$poB, AYAOK H APY —
Ndx rgpHBIX BHIpA0OTOK, C yK&3aHHeM MecCTt orbopa TI'PYHTOB
4 npo6 BOABI AnNd aHaNH3a,

5) Tabmnb: BOAHO-(U3HYECKHX CBOJCTB IDYHTOB; OC-—
HOBHBIX NOKasaTenefl, x&paKkTepH3 yIOmHX COendpHYeCKHEe OCO-
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6eHHOCTH I'DYHTOB (NOBHILEGHHO® COAEPXAaHHE BOAHO-PACTBOp B-
MbIX CoJjleli, opr ai AYeCKHX BeleCTB H T.d.)

Ha onHy B3 K&apT HKHOCSTCH: MeCTa paciio/ioKeH H
pasBedo YHbIX H HAPYrEX TropELIX BHPAaboOTOK (cxnmxnn,myp(pos
B fp.); N/IOmankH HEXEHEPHO-T @0AOrHYeCKHX ONBLITHHX pa -
60T; YyCTQHOBKH mraunoa)c HErpy3KkaMH; 3a0HBKA 9KCHEpH —
MEHT aJIbHbIX CBAall H 'r.n.x

1.14. llo_xapcTry co6upaoTC® CBEACHHS BhLISCHIOMHAE:

a) Tun xapcra (kaepboHarBhifi, rWICOBLINH, CONAHOR HAH
CIXHS HbIH )

6) conpsSxeHHOCTL Npolecca C MHT @HCHBHOCTBIO &TMOC—
QEeDHBIX OCAAKOB; IOABEMOM HIIH pPEe3KHUM CHHXEHHeM I apoaKo-
BbIX BOAO,

CO COpOCOM B K&pCT IIPOU3BOACTBEHHbHIX H  OLITOB BI X
CTOKOB; C perHoHalIbHBIM HJIA M@CTHhIM CHUX eHHEM YPOB -
HY rpydToBHIX BOA;

B) ¢dopMy, pasMep U xapakrep NpodBiieHHd KapCra Ha
NTOBEPXHOCTH X IIybHUHe,

K nansomMy pasaeny npunaraercd: 1) xapra pacnpocr-
pDaHeHHS KapCTOBLIX ABAEGHHH; 2) paspesrl CKBaXHH C ykasa -
HAeM I'JIYOHHR H pasMepa BHIIBIEHHBIX KapCTOBBIX NYCTOT,

1.15. CyddozuoHHLIe ¥ NpOBANLELIS SBIGHUS A0 JIKHbL
ObITh OXdpakTepusoBaHbl MAaTepHaloM, NOo3BOIAIIAM olpefe —
JIUTh: COCT&B NOpOoA NOABEPXKOHHLIX CydpdosHu, POopMy ¥4 pa3-
Mep O pOB&NOB, BHSBUThHL NPHYHHY UMX oOpasopaHud, T.e. CBA-
38Hbl J1H OHR C CTKAYKOM BOAbl ¥ BbLIHOCOM Mex aHU49eCK UX
B3BeCed H/A C IOoTI'JIOMEeHHeM NOBEePXHOCTHRIX BOA H pasMHBl -~
BOM 38K0JbLMATHPOBAEHBIX KAapCTOBBIX HYCTOT.

1.18. llpocanounple SpjIeHHS CONpSXKEHHI, NPEHMYM eCT -
BEHHO, C pacupocrTpaHeHueM J1€éCCOp M JNeCCOBHOHLIX T'IAHUC -
ThiX HNopod. llpu c6ope MarepuanoB HYXHO BHISBHTh: T HO
IpoCcafgoYyiHoCTH, YCAOBHA 3aneraHdsd H MOIHOCTE IpocanovHOH
TOJNA, MHHepanoruyeCkKui CoCcrap C YKA3AHAEM HAaIHYHS II0-
rpebeHHRX NOYB, KapOOHATHRIX H 3 arHICOBAHHBIX IOPH30HTOB;
oJIpefesiiTE IOoKAazarend o¢QH3HKO-Mex aHWYeCKHX CBORCTB, UO-

X )
Yuureipagd HeoNHOKpaTHOoe AyDAMpOBaHUEe HOMEpPOB pAa3Benoy-

HEIX BHIPAOOTOK, NpodpeHHuLIX HA OAROH# HAom afke pasiiuyHbi
M OPraHu3anugMi FyxXHO IIpH cCOOpe MarepHalor AMEeTb:
KOOpPO¥HATHE ¥ BBICOTHDLI® OTMETKH BCeX BLIPpaAbOTOK; pary
UX TIpOoXOonKHM N HAaszpaHHe Opraduaanxi, BhLINOAHABIIAX

pacoTty.
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JIYyYAThL N&HHbIE O BEJIHETHHE H pexuMe IPpOoCAA0K IO HHCTPY -
MeHT &NIbHEIM 38MepaM oOTMeToK pendepos; 0606LIATh CBOAGHHUS
N0 BH3yaNbHEM HEOMIOAeHHEM 3a NpocafKaMi, CBA38HHBIMH C
WHTE@HCHBHLBIM 3aMagdpaHdeM I'DYHTOB H C BO3JeRCTBHEeM OC -
T aroYHbIX AedopManHnf,

K pnasnoMy pa3fleny lpHN&arampTCd rpajikd 3 aBHCHMO -
cTreflf HaMeHeHHd CTPYKTYPH H HNPOYHOCTH I'DYHT& HOA BO3 -
AedCTBUEeM: HArDYy3OK, 3aMavyue AHMS, BhIl&JavYlBaHug conel,
yBeJIHYeHHd KalHAJIIPHOX KaiMbl H T.A.

1.17, Onoaasuu. llpu c6ope Mareprasoe Heo6XORHEMO HoO~-
JTYy94Th CleAyKnue OaHHLIEe: MECTOHO/OXeHHe ONON3HS HO OT-
HONIeHHIO K IpOMIIomadKe; pa3sMep ero mo njaomagd # obbe -~
My; T'S0JIOTHYeCKYI0 XapaKTepiCTHKY, JAUTOJOr AiYeCKnh CO -
CT ap OII0/I3 AI0IMHX nopoa H HX BOAHO—-(QPH3IHYECKHEe  CBOACTBA,
CAYOUHY OIIOCKOCTH CKOIBXEHHS; IDHYIUHR BOSHEKHOBEHH &
ONlON3HY (NmorJomeHHe arMoCPepHLIX OCANKOB, BHIXOAKI I'PYH —
TOBBIX BOH, CEpPOC IIPOMCTOKOB, IlogbeM UIaBOAKOBBIX . BOM,
ceficCMHYeCKMe SBjeHNE, abpasHOHHHIe NpPONecCH H T.A.),

K aToMy pasneny NpanarawTcs ClefyidnHe MAaTrTepH all hl
IIpOBEeJeHHEIX paHee paboT:

1) reomoruuyeckag kapra c I'paHMi aMHA OllOJI3HS;

2) reojoruyeckHe MHONEpeYHLIE pa3peaHl;

3) KONOHKH GYpPOBHIX CKBAaX4H, paspeshl nypjpos ¥ 38—
PHCOBKH HAr'OPHBIX KaHap, HNpOHAeHHKX HpH H3y9eHHH ONOJI3 —
H ;

4) Tabnuun BOAHO-(A3MIECKHX CBOHCTB I'DYHTOB H XH —
MHYeCKHX AQHa/IH30B BOALIL.

1.18, Cobpanlnie MarepKalisl COBMECTHO € HATYPHH M
obcnenopaiueM NOCHYXAaT QN9 OLEeHKH COBPOMEHHOro pP&a3BH -
THE QU3HKO-T €QJIOrHYeCKHX H HHKeHEe PHO-I@OJIOHYeCKHX Opo -
IeCCOB H HPOrHo38 HX BO3MOXHOH AKTHBH3 AU HH IIDE H3MEHe -
HHH ypPOBHY I'PYHTOBEIX BOA.

5) CO Marepprainaop O IIoAgeMHLAIX po4A&8x M BOILHO-—
PU3NYECKUX CBOHCTBEX NOpPOO 30 Hbl aspan s

1.17'%. Marepran, xapaxkTepuayianiji eCTeCTBeHHHE rEX-
poreoIoriyeCKifi pexuM OOMKEeH COoAeDXKarTkh CBeAeHHd O KO -~
NHYecCTBe BOAOHOCHBIX I'OPH30HTOB, INNIyOHHe HX 3alerannd H
MOIIHOCTH; JNHTOHNOI'HYEeCKOM COCTAaBe BOAOCOAEPXAamHX HOpoA
A NpHYPOYEHHOCTH K I"€OJ/IO'UYeCKOR CTpYKTYpe, YCIOBHEX 38~
Jler aHUg BOAOyIIOpa H ClaboIpoHHHAEMEIX IPOCHOoex, HalHvYHH
B3 aUMOAEeACTBYE C NOBEePXHOCTHLIME BOf8MH H C HHXeAEXa -
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IHMMH BOAOHOCHBIMH IOpPHU3OHT 8MM; BelH4YUHe Nhe3O0MeTpHYecC ~
KOr'o Halopa, pacxoae NolseMHoI'o NOTOKA; Ipanupgex 43 yda-—
eMo# obGacTn QRALTpAaN MK, BIMIHHS HOPOTEeXHHYECKUX COOopy-
KeHH# HAa pexdM I'DYHTOBHIX BoA, Kaxabli BOOOHOCHBIX I'OpH -
30HT OO/ EH XapaxkTepH30BAarkCd: KO3(pQUUHEeHTaM i @QHILTpAa ~
qur (K), m mpesonposoasocr# (mnm yposuenposoanocru) (Q )
KO3pPUIMeHT 8MHU BOHOOTAAYU IMPYHTOB [pH NOHHXKEHHN YpOB -

HY TCpPYHTOBLIX BOA HJIH HEAOCT&TKA HACKIL eHHS Hﬁﬂ 1 X
nonpeme ( M ), npoussoaurensHocreio moroka ( W ), yc -
JTOBHSMH TNHT8HAS ¥ pPasTPYy3KH BOAOHOCHBIX T'OpH3OHTOB "

T.4, llpa Hanuuiu OAQHHBIX O PEXKHMHBIX HEOMOOAEHHIX COCTaB-
NIIOTCA CBOAHLBI@ TAabJulbl 38 BeCh HepHOoAd UX BeAeHHd,

Ilpoussogurcg c6op MarepualoB 0 XUMHYIECKOM COGTra-
BEe I'DYHTOBBIX BOA C KOJHYSCTBEHHOH XAPAKTEepPHCTHUHKOU K&y -
o0 KOMIIOHeHTa B TeMIlepar ypHLIX H3MeHeHHUSX BOAbl, |pa -
bAyeckue NPHIOX EHUA [OoJDKHBI COAEepPXaThk: KApPThl I'HAPOUIO ~
ranc (rugpousonpes) Ha PAa3HBIE MepHOALI; TNHAPOT €QJIOTHYes-
K¥e paspesbl, XapakTepuayollie yCoJIcpud 3aleraiud BoAo -
HOCHBIX T'OpH30HTOB; I'Da@UKH YPOBEHHOro H ¢eMieparypHoTI o
pexHMa I'DYHTOBBRIX BOA, FHAPOXMMHYeCKHEe KapThl, pPaspeaskl
B T.H,

1.18. 3oHa aspau#yu poIxHA OBITh OXQpPAKTEPH3IOBA H a
CBeleHHAMH: O JAXTOJNOTHYEeCKOM COCTaBe Hopoa H  MOLIHC -
CTH Ka&axdoro cJjod, 0 CrpykType I'DYHTOBR BCKDPEITHX LIIyp -
aM¥u H MOMHOCTH KalW/IGpHO# KaiMbl C aMIUIATydo#d ee KO~
netasud, 0 BOAHO-DU3WNYECKUX cBoHCTBaAx I'PYHTOB (ecrecT -
BeHHAas BJIaXHOoCTh, TEeMIeparypa, HOpACTOCThL, ODBEeMHRIH BeC,
XOSQPUIIHEeHT (QWIbTDAIlUKH, CUHeIIeHWe, YHUCIQ  HOJacTH4Y HOCTH,
MOA VAL AedopManuu, THI IPOCAAOYHOCTH MU T.A.). STH [8H -
Hble IO3BOJSIOT OHEHHTL YCIAQOBHS [BYXEHHUS BIAaru H IpoMavyd-
BAHHUY TI'PYHTOB ¥ UaMeHendd #UX Hecyumed comocoGHocrH. Cob-
panHLle gadHble KOMIIAHYVIOTCH B CBOAHMHIE Tabluubl ¢ noxasa -
TelaMi, HCHONABL3IyYeMbBIMH ANd COCTAaBAGHHHA DAa3JIHYHBIX I'pa -
PUYEeCKUX MarepuanoB: KapT MOMHOCTHA 30HHI a3panuu, co -
CTaBa ee Ha pAasIHYHEIX cpe3ax; KapT TepMou3onier, rpa -
PUKOB Das3IigHpIX 3 ABHCHMOCTEH W T.A.

1.18. OcHopHnIME OpranusanddMi, B KOTOPEIX OCYII @CT =
Bigercd cO6op POBOOBLIX M APXHMBHBIX MarepHalnop 10 o00bek —
TaM INoATOINJeHHd MOI'yT ORITh CleNyionke:

a) IpoexTHHE K IPOEKTHO-H3LICKATENLCKHe opraHhiza —
WHU,

6) TeppUTOpHANIBLHbBIE TPECTHl 10 HHX eHePHO—CTDOHUT ellb~
HBIM H3bICK aH UfM ;
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B) NeHTpalbHbie Ieo/IorHdeCKHe (GOHALI, TeppHTOpHANL —
Hpie IeoJIoriyecKye ynpamlieHHd, I'HAPOr eOJIOrHYeCKHe 3KCHe—
AHUHH, CTAUNHOHaDHbIe TI'HAPOIr €0J/IOHYeCKHe pexHMHbie CTaH -
ITHH,

r) MeTeoposloTHYeCKHe CTAaHIUH H NOCTH [napHOro Yn-
papneHus rugpoMercnyxk6ul npu bsere Munucrpos CCCP;

A) KOMHTEeTHl MO KOMIIEKCHOMY HCIOJb3OBAHHIO M OX -~
paHe BoaHbix pecypcoB npy Coserax Munucrpos pecnybnuk ;

e) pecnyb6nuK aHCKHEe OTAeENH ¥ OGJACTHEIE  yIpasie —
HAd BOAHOIro xXxo3d#icTpa NpH 00MA&CTHHIKX ¥ KpP&8eBbLIX HCIOIKO-—
mMax Comeror fenyrarop TP yOAd;HXCH,

%) TIOATenMBaeMbie TpeMIpUITHY.

8) C6op cBeneHu} 06 OCHOBHLIX HCKYCCTBEHHLIX (aKTopax
M _WCTOYHUKAX NOATOLJIEHHMS M _ero IOC/IeACTBHIX

1.20. 3ta pabora phinolHAeTCd Ha OCHOBE HarypHOro o6-
criegopadind M ob6paboTKH coOpanHpix Marepranos, llpa Haryp-
HOM O6CJIef0BARUH  NpOMIpemIpUSTHf H HpHUMBIK alom HX K
HUM TEppUTOpHi I'TaBHOe BHHMAaHHE OOJKHO OBITh yOoelleH o
CONOCTaB/JeHHI0 paHee COOpPAaHHBIX CBeACHH# O HpUPOAHRIX YC —
JIOBUAX HayuaeMoro o06hexTa C IpOMCIIeAHAMHE B HUX H3IMeHe-
HUIMH, BLIABJEHHIO HOBalX ¢axkTopoB OOBOAHEHHd, KOTO P bl e
HpIMBIM HJIH KOCBEHHbIM 00pasoM HOCIHyxXHId NpHYUHOE obpa-
30BAHAA YCTOHYHUBOI'O NOLTOIJIeHNd, NpUBEeAlerc X HAapylleHHIo
HOpM&JIbHOH# 2KCO/yaraiud NpeUpHATHS H X OCIablIeHHi0 He-
CYuUlMX CBOWCTB I'DYHTOB H OeQOpPMAIHHE COOpYyXeHHH,

1.21, B xone HarypHOro o6ClieNOBaHHd H3y498EMO I'0
obbexkTa ¥ cbopa Marepuanos b OKCe unm TexuugeckoM orT-
pelle NpoMIpeAUpPHATHA OOJUKHBI OpITh HOJYYE€HHlI ClleA yHOm 4 e
CBeOeHMd:

1) HaspaHNWe LpeQIpHETHE H ero MeCTONOJOXEeHHE,

2) roa mycka B ?KCIJyaTanMio HpoMIpeAlpHIrdg H OT -
JelbHBIX ero LexoB;

3) HauMeHoBaH¥e ¥ agpeC OpraHU3aNnHili, OCymeCTBISB. -
X HHEKeHepHbIe H3LICKAaHHH, NPOEKTHPOBaAHHEe U CTPOHTeNLCT—
BO KOMIJIEKCA COOPpYXKEeHUHR H3yyaeMoro o6bexT a;

4) ofmas cxeMa TEepPpPHTOPHUM CTPOHUTENLCTBA C BLIGBIE—
HHEeM CJIeAylinero:

COCTOdHUSA NMOBEPXHOCTH NAom AAKH~HalKWIie HJIU OTCYT -
CTBHEe BEPTHUKA&INLHOK NJAHUPOBKH C YKA3aHHeM MeCT IipoBele-
HHEA paboT o MaHHpoBKe,

15



p acrnosiox eHud BpeMeHHbLIX BOACIPOBOAOB H 1OpoOr,

pacnoioxx eHUHd H CpPOKOB OCYIIeCTBJIEHHS TpaHleh, KOT-
JIOBAHOB B APYr¥X CTPOHMTENbHLIX BLIEMOK;

pacuo/ioXX eHUg H COCTOdHHS pacTBOPHLIX Vy3J0B, 'DaBHe-
MOEeK, BOAO3a00pHLIX KOJIOHOK H T.A.;

p acCloJIOX €eHHSsI H COCTOSHHS pAa3/IHYHRIX BOAOOTBO OAHH X
kaHap (HaropHuIx, OBYHX, c6pOCHBIX, KIOBETOB H [p.);

MeCTa 3aChlikKH OBpAaroB, 0anox ¥ ApYrHX eCTeCTBeH -
HbIX HNOHHXEHHWH) H ApeH;

Y494CTKOB YHHYTOXEHHY DACTHTEABbHOCTH H CHUTHA HOY -
BeHHOI'O MNOKpPOBA;

CIIO COG0B H NOCINEeNOBATEIILHOCTH IPOU3BOACTBE 3eM /g9 HhIX
pabor (MamuHHAas BbIeMKAa C BOAOOT/JHBOM HIH 6e3 Hero,B3ph-
BBl B T.A.) H paboT IO NMOArOTOBKe ocHopaumi (zaMaumpanwme,
ynjoTHeHHe, CHAMKATHS ANMs, OUTyMHHH3 AGUME A T.A.);

THOOB QYHOAMEHTOB (nenroynrie, cpaitinie ® T.4.);

HaNd9ud ¢U3UKO— H HHXeHepHO-I' e0/IOrHYeCKHXx Hponec -
COB H BO3HUKHOBEHHMS HOBBIX.

8) lMnan ¥ o6mHA pasMep TeppPHATOPHH NPOMIVIOMAAKH C
yE&a3 aHHeM:

MOKpPHIX H IOopgYdx U EeXOB;

rpajdped H OXIafUTEeAbHBIX Oaccelhos;

HexoB ¢ OonpWIHM pPACXOAOM BOABI /IS TexXHOJOrHYeCKHX
OIpoecCcoB;

MEeCT COpoCa TBepAbIX H XHAKHX IPOMBILIJIEHHBEIX OTXO -
noe (xBocroxpamundma, maaMoHAaKONHTe/nH) H arMochep HH X
OCAaNdKOB, YYACTKOB CKOIJIEHMH [OXAEBhIX ¥ TanbiXx BOA B T. 4

Y4ACTKOB C acQalibTOBLIMH, 59’F%HHI:IMH H ApPYyrUMH TBep-—
ANIMEA NOKDPLITHEMHE X HX pa’sMephl ( );

oOmel nJjomanH, 38HATOR 3AaHNIMHU H EOOPY}KEHHHMH(!\?);

yY9aCTKOB CBOGOAHHX oT aactpofixd (M7);

y4qaCTKOB 3&32’1‘1-.1:: OApeBeCHO# H KYCTAapHHUKOBOHK p&acCTH -
rennHoCTRIO (M*);

I'JIyOMH 3&M0x eHHd NOABANBHEIX NOMEemeHul ¥ ¢pyHaaMen-
TOGB, HX KOHCTPYKIHH;

CXeMkbi, THIIA8, KOHCTPYKHHUH, I'TYyOUHBI 3 &IOXKCHUI APe—
Ha&KHbIX COOPYXEeHHH KM HX TexXHHYeCKOorro CoOCTodHH4,

cUCTeMsl U O0mero Ko/luyecTBa BOABI NoAaBaeMoH Ha
npeplipudaTUe, €€ KAYeCTB&A& M CYTOYHOr'o HorpebJ/ieHHE IO Ne-
XaM, MeCT H pasMepoB HMEIOMHXCHd yTreyYek,
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XHUMHUHYECKOro COCT aB&, TeMleparyphl, arpeCCEB HO CTH
NpOMCTOKOB IO Kax/AoMy Lexy H B Mecrax obmero ctpoca;
roga yCTraHOBJIeHHS Hadanda NOATONJeHHS INpOMINOIAOKH;

DAa3MepoB MHOBHIIIEHHS ypOBHE IPYHTOBLBIX BOA I o cie
3aCTpPOiKH TEePPHTOpPpHH IO rogaM H MeCT C HNOBbIII€HHOR HH —
TEHCUBHOCTLIO HOADBEM a,

YBeNIHYeHNS BA&KHOCTH IOA HOKPHITHEIMH H B TI'DPYHTAaX
oOp &aTHOM 3 4CHLINKH;

IpAMeHdeMpbIX NpellpUsITHeM MepOoUpPHAdTHH N0 CHHXEe -
HHIO YPOBHY I'DYHTOBBIX BOA;

HalIH4Yud OedopMauMi B 3J4HHGX, HX Xapakrtepa H OpHYHH
i BpeMeHH of6pasoBanud (pasMep TpemHUH, BenHuHHA OpO -
CcadoK, KpeHbl, pas3phbiBbl H BhIIE/JaYHBaHUE KJaAK#d oéynaga -
MeHTa, aBapHiijHble HApYyiieHHS B CHCTeMe Ha3zeMHBIX ¥ HIoA -
3eMHBIX BOJAOHECYHMX KOMMYHHKamu#i H T.A.);

BBIIOJIHEHHBIX MEDPOINPHATHH IO YCHIEHHIO HeC ylmn H X
CBOUCTB I'PDYHTOB B CBSI3H C HeoOXOOUMOCTBLIQO JIHKBH O & I H H
IpOrpeCCHP yKINHx AedopMalllii H T.A.;

CHCTeMbl HabnoneHUl 348 aedpopManusgMi IfAHEA M 'pYH-
rop (Magku, mx THO, gara yCTpoiCTRa, HHCTPYMEHTANbH Bl €
HabmoOoeHUd 38 0oCadKoil "PYHTOB H COOpYXeHHH IO penep aM
7 T.A.);

Hanuyud BOAU3H OT NPOMIJICIAAKHE THUAPOTEeXHHYe CK H X
coopyxeHHi (InoTHH, BOAOXpAaHWIHI, CeTH  HPPUIranH O H HEIX
K aHAJIOB) , KPpYVIHBIX BoAo3aboporB ¥ T.[, B Lieddx olpefjene -
HUE HMX BO3MOXHOI'O BJHSHHA HA H3MEHeHHe ypOBHA  I'PYyHTO-
BBIX BOA,

Hanu4uud Ha NpWIeramomix TEeppHTOpHEX BBIXOAOB I'PYH-—
TOBbBLIX BO[M,;

COCTo9HHE CeTH paHee 3 al0XeHHHIX PeXHMHEIX CKBa -
XKHH, HalM4Ug AOKyMeEeHTanvy Nno HabAioAeHAsM; BO3MOXHOCTH
BOCCTAHOBI/ICHHS CKB&KWH, BbIBEIEHHBIX H3 CTpOH;

Ha/lH9Hd HHX eHepHO-I e0JIO'HYeCKHX HNponecCoB H 4Blle —
HAl, UX OINUCAHHu4g,

eXerofHbIXx 3arpar Ha 6opbby C HNOABEMOM yPOB HA
I'PYHTOBERIX BOA H yBJIaxHeHHEeM I'PyHTOB OCHOB&HHH, & TAakK-
e M Ha MepoIOpHdTHd QJd JIUKBHOAIHH BO3HHXEIOHIHX HOCIel-
CTBHH,

Bce Marepuanni, ykasaHHele B maparpagdax - 1.21 1
1.20 nogpo6Ho mpHBOAYTCH B HOJEBOM AHEBHHKE C NPHIOXE -
HYeM 38apHCOBOK H ¢oTorpaduit, a oTAe/lbHbEEe 3JIeMEeHThl Ha-
HocdTCd H&A KAapry.
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CobpanHple 1 0OO6GIIEeHHbIEe MAaTepHalbl OOMXHbBI CTATH
OCHOBO# 0/19 BhISCHEHHUd I'JIABHBIX (QAKTOPOB U  HUCTOYHHKOB
noaToIlJiIeHHdA, HX KOJHYeCTBEHHOX OUeHKH, Beibopa y4aCTKOB
079 pexXHMHEIX Hab/loAeHH® M COoCTaB/lIeHUd HX IpoeKTa,

iI. BEIBOP OBBEKTOB AJId CTAHHOHAPHOI'O
M3YYEHHNA PEXHMMA TPYHTOBHEHIX BOA H
OBOPYILOBAHUWE HABJKIATEJ/IbHON CETH

1) QcHopHbBIE Tpebopadug X pLibopy obbekTa

[1,1. BriGop o6bexTor AAA CTAlHOHAPHOTO M3 yYEH H o
gponecca MOATONNeHHdE C TOMOHmbLIO P EeXHMHBIX HabJon e HA i
OnipeAensercd Kax IPHPOAHLIMH yCAOBUAMU pajfioHa, TaKk H
0COOeHHOCT MU N POU3BOACTBA (T.e, BUAOM THPOMBILIJIEHHO CTH
M THlloM npoMmupenupuaruiy). Ta u Opyroe momxHo o6Jja —
narp THUHNHYHBIMHA  9YepT aMH, CBOMCTBEHHBIMH I'pylnne  o4AHO-
POAHBEIX OOBEKTOBR.

I1,2. K npuponHsIM yClIOBHEM CIOCO6CTBYIOMHM BO3 -
HAKHOBEHHIO IIpouecCca HOATOIJEeHHd OTHOCHT CH:

a) I'eolIoro-HUTONOTHYeCKOe CTPOEHUE (ompenensio -~
MM} NpU3HEK), T.e. HalW4de B OCHOBAHHHU COOp yXEHHH cClia -
GONpOHHI aeMBIX I'DYHTOB KM BBICOKOE IIOJIOX @HUEe KPOBIH BO-~
OO yliop &,

6) THAPOT eoJIOrHYeCKHe yC/IOBHSY - Ha/lWyhe HUCTOYHUKOB
OONOJ/IHAT €/16HOI'0 HHQUJILTP allHO HHOr'O MHUT aHUs, 3arpyaHeH -
HbI# OTTOK I'PYHTOBBIX BOHA, QHILTDAUHOHHad AHU30TpO N N 4
'PYHTOB, HAJIHYHEe THAp AaBJIMYECKO# CBA3U I'DYHTOBBIX BOR C
IOBEPXHOCTHEIM BONOEMOM, 4Y4T0O MOXEeT BhI3LIBATL BpEeMeH -
HRIA IOAIIOp I'PYHTOBLIX BOM.

I1.3, Oco6eHHOCTL HPOH3BOACTBA HA IMOATOUNS e M EI X
cHbeKTax olpenendgercd Npexae BCEro KOJMIHYECTBOM M  Ka-
qecTBOM (XonoaHas WM ropfyas, XMMHYECKH YUCTas 58547
HACHUN @HHAS pasNHyHLIMA XMMHUYECKUMH Bel eCTBAMH) HOTpe6-
NSeMbBIM IpeflpudrdeM Ha CBOY TeXHHUYeCKHe HyxAb!  BO O 5,
ryCTOTOH# BONOIUPOBOAHBIX ¥ KaHANW3 aMOHHLIX cered ® T.04,

1,4, O0ObeKkTsl OIS CTAIUOHAPHBIX PEXHBMHBIX HabAwne -
HU#l Moryr OLITh BbIOpAHBI KaKk CpeAH AeidCTBYIOMHX H YX €
NOAT allJINB aeMblX NPeANpusThi, Tak ¥ CpedH CTpolmuxcd,rae
110 OAHHHBIM HNpeaBapHTelbHOI'O U3 y4YyeHHd TPHPOAHLIX YCIOBHH
A UHKEeHePHO~-I"eOJIONIYeCKHX H3bICKaHHUH NOTeHINUAaJIbHO BO3-
MOXHO OXHOAaTrb NOATOUJIeHHUd,
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[Ilpg opraHHzan¥ud pexHMHBIX HAaOMIOAEHH Ha& 3KCHJAyarH-
pyeMBbIX OpeAlpHATHSAX KelarelbHO NapaljellbHo  HpPOBOAKTh
TaKXe TaKkue HabmioneHHd Ha He3aCTPOEeHHOM ydaCTKe, SBd -
joleMCH aHanoroM Ajd O&aHHOTO HNpeAUpHATHS MO MNPHPOAHBIM

yCJIOBHEM,
Oprauusainusgg pexMMHO# CEeTH HA yXe HOATONJeHHEBIX

npeAllpUATHAX He HenecoobpasHa,

2) PasMemende H _oGopyAoBaHHe HabJIOAAaT ellbHo i

CeTH

[1,5. Ha cranuu HaynHawomerocsd CTPOHTe/IbCTBA IpHU
poifope MeCT [ pasMemeHud pexUMHLIX CTBOPOB HAH K yCIOB
CKBa&XHUH, & TakKxe BOoAOOAIaHCOBbIX YY&4CTKOB YYHTLIBAIOT CH:
JTUTOJIOrHYeCKH# COCTaB I'DYHTOB M HMX QHIBLTPAaNlHOHHLIE CBOH-—
CTB&, 'y6MHA BOOOHOCHOI'O I'OpH30OHTA, HAIpABJIEHHEe TI'pPyH -
TOBOI'O IIOTOKA&, YC/JOBHHA NUTAaHUd H ApeHHPOBAHUSA, XapakTep
P AaCTHT €JILHOI'O NOKpOBA, pelbedp H CreneHb 6naroycrpo it craa
TEepPPUTOPHH, Xapakrep HOBEepxXHOCTHOI'0 CTOKA&a, HaMe Yyaemoe
pasMeleHlie OCHOBHKLIX COOpYXeHHH NpeanpHsTHd U OpraHu3a-
IIHd IPpOU3IBOACTBA CTPOUTENbHBIX padoT.

B ycnosusx peicrayiomero NOATAalIMBAaEMOro npemipud-
THY pasMemeHHe HabapoaarenpHOR CeTH H 6anaHCOBBIX TJION 8-
JOK ocyulecTBlgercd, KpoMe TOro, C y4eroM  pacCnoJoxeHHud
HexoB ¢ 60/bwWIAM ob6peMoM NorpebindeMolt U cOpacniBaeMo#l B
IPOMCTOKH BOABI; Y44CTKOB oGBONHeHHs (rpamupHu, 6accel —
HEl ¥ T.JI.); I'yCTOThHl BOAOHBLIX KOMM YHUK auHii.

1.6, PasMemenue HabmiogarenbHO@l ceTH H GalaHCo -
BEIX YY9aCTKOB Ha BhIOpAHHBIX OO0OBEKTax NpPOH3BOAMTCE B CO-
OTBeTCTBUH C IPOEKTOM, COCTaB/JeHHbLIM II0 MarepuHalam p&
Hee IpOoBedeHHbIX HIDKEHEPHO-IeQJIONHYeCKHAX H THAPOT €0JIOT K-
YeCKHX H3BICKAHH{ M HaT ypHOro o6CienopaHud INPOMIJION 8AKH
H IIPHEMBIKAIOIMHX K Hel TeppHTOpHI.

[1,7, Ckpaxuusl pacnonaaraioTcd Ha paccrogaHdgax  150-

300 M aopyr ot mpyra, cozpapad ©Gojiee MM MeHee paBHOMeEp-
HYI0 pEeXHMH Y0 CeTh,KOTOp ad AO/DKHA COOTBETCTBEHHO CT VI ATh-—
Cd BO/MIM3M BOAOHECYIIHX COOp yXXEHHMA M KOMMYHEK auui, lIpu aTom
XenareilbHo, YTOObLl CKBAXHHEI pAacCnofarajlHiHch 0o CTBOp aM
BAOJIL NOTOKA& I'PYHTOBBEIX BOA. HacTh HAO/MIOOAT €/IbLHBIX CKBA —
XHH 3aK/janblBaercd HA yYacTKax NpOMBILVIEHHBIX  OTBAJO B
NS onpefefieHHd Hx BIHgHHS (OpH pACTBOpEHHH H HHOHILTP &
n4au) Ha M3MEeHeHHe XAMHUYECKOro COCTaBa H arpecCHBHOCTH
FPYHTOBLIX BOA.
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[1.8. [Inga oneHk® npuxoda M pacxoda r'p yHTOBBIX BO [
HeoOXoQHMO 3alloXUTh 6anaucCoBbIil CTBOpP, COCTO MUK H3
TpexX CKB&xKHH C (HILTPAaMH, yCTAQHOBJIEHHLIMH XeJlareinbHo Ha
Bogoynope, ECIH MOmHOCTL BONOHOCHOT'O IOpPpH30HTA COCTa-—
BUT 60Jlee O M, TO DRIABLTP pekKOMeHAYyerCH YCTAaHOBHTL B
BepxHell ero wyacTH, B Ipefelax caMmoro BRuskoro (B MHoro-
JIeTHeM pemume) YPOBHA I'PYHTOBHIX BOA. HanpapieHHe CTBO-
pa OO/MXKHO copBladarb C HallpaslieHUeM OCHOBHOI'O TI'DPYHTOBO-—
ro moroka. KpoMme Toro, BGIH3H gBHBIX HCTOYHHKOB O6BOJHO-
uug (rpapupHH, BONOEMBlI, MArHCTpAalbHbIEe TPyOONPOBOAK) Clie-
Ayer IpeaAyCMOTpeTh OONOJHHUTeNILHEIe CTBOPLI CKBaxHH, Pac-
CTOSIHHEe MeXNy CKBaXHMHAMH Ha 2THX CTBOpAaxXx OOMXHEI  CO ~
crasigaTe, oT 15 po 50 M ¢ TeM, urobnl pas3suna ypopHei# B
COCenHHx cKBaxuHax 6Onlia He Menee 0,15-0,30 m.

11,.9. Ang oneHkn CBHE3H I'PpYHTOBBIX BOOA C PEKAMH H BO-
ACEeMaMH pexXHMHYIO CeTh CKB&xHH HeoOXOAHMO AONOJHHUTHL
HabmoAarelbHbBIM CTBOPOM, llepecek aiol¥M NpOMIVIOm 80Ky H
AOBENEHHLIM 10 OJHxajillied pexkH, rage yCTpaupaercs rdapo -
MeTpHYeCKHl nocr, B ciiyvae oTnaneHHOCTH peKH OT IJOom al-
KH ¥ 34peoMOI'0 OTCYTCTBHY BJIUGHHA pPEKM HA PEXHM I'DyH-
TOBBIX BOA, CTBOp NpoTdruBaercd N0 OAMXK afimux OBD aroB,
OaoK K OpYyrHX eCTeCTBEeHHRIX NOHMXEeHHH penbeda,

[1.10. KonmndecTBo CKBaxuH B K&XAOM NyHKTE DEXHM -
HOJ CeTH YyCTaHapluBaercd B 3ABUCHMOCTH OT TIeoJloruyec-
KOI'O CTpPOeHHS H IUApOr e0JIorHYecKHX ycloBHfi (OQHOCHORHBIE
A MHOI'OCJIOMHBIE€ BOAOHOCHBIE IJlaCThl, OT/IHYaiomuecd BOHAO -~
IPOHUI AeMOCTRIO; IPH OAHOCIAOHHOM CTPOEHHH TOYKOH P exiM—
HOA cerTH Splidercd OAHMHOUYHAY CKBa&XHHAa, IpH OABYX CJIO HHOM
CTPOEHHU-CKBAXHHLEI C (QUILTPAMH B HUXHEM /1 BepxHeM
cnosx, T.e, DapHble CkBaxHub), Ha kynonax, T.e. HA y4aCT —
KX C pe3kK0o HCKPHBJIEHHOHN HOBEPXHOCThLIO I'PYHTOBLIX BOA He-
o6XxonauMO 3z aKkiansiBarTh Takxe ¥ HabmopareilpHble K Yy CT H
(puc.ﬂ.l.), cocTodumie H3 Tpex-ISTH CKB&KHH~ILE3OMEeTPORB,Y
koTopeix Koporkue (mo 1,0 M) $HILTPBI, OOMKHEI pacioa -—
rarbCs 110 BEpTHKANH Ha paccToduudx l-3 M Opyr oT Opyra
OpA 3TOM caM@e HH3Koe HNOoJIOXeHue (QHILTPpAa OMAHOH H3 CKB&A ~
XHH ROMxHO (IO BO3MOMHOCTH) COBIANATH C IOBEPXHO CTh IO
BOAOYIIOpA, a cCaMoOe BLICOKOe - Co CBOOOAHOH HOBEPXHOCT L IO
'PYHTOBBIX BOA, PacCrogH¥a Mexay CKBaxdiaMH B  KycTe
OO/ HEI OBITh MHHUMAIILHBIMH H OONpeASNATHCH BO3MIXKHO CT BIO
HX OpPOXOAKH B Opounecce OYpeHHd,

I[loxazsanng CkpaxHH-OLE3OMETPOB INO3BONYT BbISBATEL B
Ka&KIOM KOHKPETHOM ClIy48€ 3 aKOHOMEepHOCTH H3MEHeHHd Ha -
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DRI

Puc. 0/

Puc.ll-1, Kycr ckpaxBRH-lIbe3OMerpoB Ha Kynojax
I'D YHT OBLIX BOR
1 - YporeHs rpysToBhiX BOA.
2 - PuInTpHI,
3 - OrcrolinukHu,
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nopa h no raybdHe IOTOKA I'PYHTOBRIX BOA, T.e.h = f ()
H TeM CaMbIM OlpeAeNdTh AEeHCTBHTeJbHOEe NOJIOXEeHHEe H
3epKala IrpyiToBbsix Bod, T.K, HOKA38HHY NIhbe3OMeTpOB B pal-

OHe KYUOI/I0OB 34BHCHT OT HOJIOXE@HHS HX QHMJILTPOB B HOTOKe
C'PYHTOBBIX BOA H olpeaendioTCs 10 ¢opMyie:

H=1 (VT 23Ry - 1) (1.1)

raoe N, ~ Halop, H3MepeHHBA CKB&XHHOH-1bE30METPOM,

PacuofioxXeHHLEIM HAa BOOOYIOpe,
d - Ko9gpuuHeHT, B ofmeM ciaydae 3asucamuy ot I

a { , NpHHAMAaeMulft IOCTOSHHBIM, @, Olpene-
ndercd 0o ¢gopMyne:

L=
), h
== L eLfZ hgz h, (Im.2)

n o :

N - awucno npesoMerpos Ha pepTuxand, ( |1 =3:.58),
Zi - KOOPAHHAT A PACIOJIOXKeHHd neHTpa ¢unbrpa | ~Tolk
CKBaXHHW-NTbe3OMETPA, OTYHTLIBASTCH OT BOJO -

ylopa.
[1.11. llpu uayvyennn remMneparypHOro pexuma I'pPyHTO-
BhiX BOA ¥ I'DYHRTOB 30Hb &dpauiud, popMipyianerocs - MHOA

BIIMSHAOM I'OPHSYHX REXO0B H Yrevyexk H3 TeloPHKaIHOHHLIX Ce-
Tell, HaOmoaar eibHbI€ CKBAXHHEI 38KJaikiBalOTCHd HA pPAacCTo -
dHHAX 38BHCHIIEX OT PpA3MEpOB 30HLI NOBLILI@HHLIX TeMliepa —
TYyp H olpelenNdeMEIX B K&xAOM KOHKpETHOM Ciiy4ae o0co000.

[1.12. llpn Gypenunn mabmionarenbHBIX CKBa&xXHH Cliedyer
PYKOBOACTBOBATLCH ClledylomHaM:

a) Bypenne npomaponHTCcs C obcankoi TpyDaMu bea
IPOMLIBKHE M I'IHHH3 A HH, C oTOOpoM 1pob rpyHra HNpH Kaix
IOM H3MEHeHHH JIATOJIOrHY9eCKoro Ccocrasa, a IpH boinwon
MOIIHOCTH OAHOpPOAHOI'0 cocrapa yepes 0,9 M, C 3amMepaMmH
ypOBHe¥ BOABI H OOKYMEHTAUHe# I'e0JIONHYeCKOoro CTpPOeHAd,

6) HabmonarennbHele CKBAXHHb AO/MKHEI HMETh AHAMETD
C pacYeToM YCTaHOBKH ¢HIbTpAa, Hanlex amehn KQOHCTD YKUHH
H HCHOJ/NIL3OBAHHA COOTBETCTBYIONHX H3MEpPHTJbHRIX NOpHO60O -
pos (yposHemepa, TepMoMerpa H npobooT6opHHKA),

[lpr cymecTBylOmHX CraHaapTax BHYTpeHHUE  OuaMerp
bUILTpA NOMKEeH GhiTh NPHRAT He MeHee 87 MM,
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B) KOHCTpYKIES CKBaxHH JO/KHA O6eCHeyATL  Haldex-—
Hyi0 H30J/IF0HI0 H3y4YaeMor'o I'OpH30HTA OT  INPOHHKHOBEHH d
BOAL CBEpPXY M CHHU3y (H3 HHUxelexamero ropA3oHTa) Ho 3a-
Tp yOHOMY IIpOCTpAaHCTBY.

[1.13. T'nybuHA pPEeXHMMHBEIX CKBA&XHH onpefenigeT C 9
MOLIHOCTBIO 30HBEI &3%paldd H BOAOHOCHOI'O I'OPH30HTA, aM -
nARTyAo#k KonebaHud ypoBRHE BOALI B ®TOM I'OPM3OHTEe H ero
r’UApaBldvYeCKOfl CB4A3bI0 C HHXKeNeX amuMH,

[1.14, YcraHoBra ¢uanTpoB B Ha6MoOAAT ILHOK CKBaXH —
He OpPOH3BOAHTCH NpH raybrHe ee no 10 M - Ha  cusomHOR
xo/loHHe Tpyb; cBeiie 10 M - Ha canpHuxe, OnreMmans H aq
anuHa pabode# gacTH QuabTpa Moxer OniTh NpHHgTa 1-2 M
orcrofiiuka 1 M.

[1.15. Ecaz MOmMHOCTL BOAOHOCHOIO I'OPpH3CHTA COCTaB -
ndaer 6ojiee B M, TO QHALTD pexkOoMeHAyerCd YyCTAQHABIHBA Thb
B BepxHefl ero WAaCTH, B IpeAeNnax CaMoro HH3kKoro (B MHO -
rojleTHeM pexAMe) YpOBHE I'DPYHTOBBHIX BOA.

11,18, PexomMerayeMune THOIN QHALTPOB EabmpAAaTelp -
HbIX CKB&XHH B P&3JHYHBX I'PYHTrax H CHOCOOLI HX YyCTAaHOB-
kM npuBeaeHnl B Tabmme (M,1,), a ux xoHCTrpyrunAH Ea
puc.Jl.2. PekoMeHayeMbie HOMepa CeTOK AAS PEARTPOBR HpH.
senennl B Ta6n,(I1,2) m (I1,3),

[1.17, B ycnopHgax arpeCCHBHHIX I'PYHTOBEX BOR HPIMS —
HEIOTCHS AHTHKOPPO3UHHbIe (QMILTPH U3 HOXEDTHROHAA, BXECT -~
MAacCChl, Hepx aBeined CTAIH HIH CTexKJAOBOIOKHA,

[1.18. llpu Brifope Mareprana aiad OOGCHIIKH (HALTPOB B
Hablnoaar ellIbHBIX CKBa&xXHHAX MOXHO PYKOBOACTBOBATHCH A&H —
apME Ta6n. (I1.4.).

[1.19. Hapyxnasa gacrb TpyGnl HablionaTelLHOH CKBAaXH-
HEl oGopyAyercs Kpoimkoi ¢ samkoM (puc.l.3,) ® orpagm -
TeNbHLIME YCTPOACTBAMHE moxazaHEmMHE Ha puc.l.4, [ng npe-
foxpaHeHHd TPY6 H rpyitoBeix pof (OpH 6amakoM 3anera -
HHH) OT CH/ILHOrO OporpeBaHHd, HATPYGOK H Oro/IOBOK H 8-
OnonarencHO¥ CKBaXHHbLI 3AKpLIBAETCH CllenHanbHOR Oyakol.
B sumanx ycnorufix oHa yrenngercd H OpeAoxpaHder CKBa -
XHAHY OT npoMepsadnsd,
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Puc.l-=2, Tunn ¥ xoHCTpyKUHR ¢EALTPOB HaGMOAAT &M1bHEIX
CKB&xXHH

a) nuipuarnfi, 6) NpoBOMOYHHA HA ALIPYIATOM TP y69aTOM

KapKace, B) CeTouHBId HA AKPIATOM Tpy6garoM Kapka -

ce, ') menucTHf, A) NPOBONOTHHIA HA I GMIHCTOM K&p -

kace, e) CeT9arn#i Ha MEJKCTOM KapKace, X) K&8pKaC-

HO-CTepxHeBo#l, 3) KapKacHO-CTepXHeBOfl C NMPOBOJIOY =

HOft o6MeTKO#t, ) Ceruarnfl HA KapKAaCHO=-CTepiHEBROR

OCHOBe
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Puc.l1-3. KoHcrpyknug saMKa Ha Oro/ioBke HabmioOar ebHO &
CKBA&X HHh
a) o6mut BEa, 6) paspea
l - Trpy6a oronoeka, 2 — saMok, 3 - WTHIPh 38MKa,
4 - pHyrpeHHHA IIa3 B KphIlIKe, 3 — oTBEpCTHe AndA
wThipsg, 68 - KpHIIKA 38MKAa, | — NPpHBAPOYHHLIA WOB
K biill KK
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6) HesaMKHYTOe

] - croabmn, 2 -~ omadgcka, 3 - ckpaxHuHa, 4 - 3aMOK,

Puc.J1-4, Orpapurensume ycrpoficrsa:
a) 3aMKHyTOe,

6 —~ sarnybneHHag wacTre CT0/60OB,
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Ta6nuna 11,1
TUILRI PUJIBTPOB IIPUVMEHASEMEBIX B PA3/IMYHREIX TPYHTAX

H CIIOCOBEI HX YCTAHOBKH

1 3gavesue |llpeo6na-| @PunbTpb Ha CTep:xHeBOM, TPpy69aroM KapKace C Kpyriof
| KOS ¢HU -~ | garonr Ui AR _nejiepoli Oepgopanuel
['pyHTHL
eHT a p asMep
Cnioco6 ycradHoB-
dunpTpa—- | yacrun Tun Pasmep TeHAg
197971 I"pPYHT a WIbTpAa HJIbTpP &
pyuTa, | ¢unbTp PAILTP P
M/CYyTKH MM
1 2 4 8 i
[lonyck anpunie HAa CanbHHEKEe,A IIpH
HeyCTOHRYHBLIC, > 65 > 10 6e3 NOKDHITHS TOHKOCTEeH- OAH3KOM 3anera -
ralegHiaIXoBble IIPOBOJIO IH BIA Hbl HHH YPOBHSA I'DYH-
(me6enucro- TOBHIX BOA - Ha
rpasuiiHbIe) CHJIOIHOR KOJIOH -
_ He T
I'paBHftHO - pPYyo
(apecBsaHo ) TOHKOCT @H~—
IecYaHble 25-85 2-10 DO BOJIO YH bI & Hulf
Ilecox xpynHO- ceryarnll unu
3ep HUCTbIf 15-25 0,5-2 (IPpO BOJIO 9H br it > 8 TOHKOCT eH -
rpaBpiiH ad HEIR

oOChIiKa



[lpononxenue Taca.ll.l

1 2 | 3 ; 4 : 5 8 1 7
[lecok cpenHe-
:‘z‘;’fe‘:fmcf 2-15  0,5-0,25 ceruarsi  5,0-2,5
T IR 2,0 0,25-0,1 rpasufinas 2,5-1,0 TOHKOCTEH-
OO CHINIKA Hoi i
[lecuarbie Abi~ OnHocnotiHasg TOJICTOCTEeH-  HAa CIUVIOWHOH KO-
NIeBaThbie H 1 @CYaHO —-I'p a- Hplf, He Me- JIOHHe TpYy®
nerxue Cy - 0,5 0,1-0,05 pBufinaa o6- 1-0,5 Hee 50 MM
necH ChillKa, CO3A&
BaeM ad H a
saboe
__CKB &KHMHbI
OnHocno HLI# TOJNCTOCT€H - HA CIHNOWHONi KO-
[necyaHo-rpa- Hepii, He Me- JIOHHe Tpy0 WIH
BHUUHbIA, H3- Hee 40 MM HA callbHHKe
roTaplupae -

MbIf HA TIO —
BepPXHOCTH



l . 3 4

Farvcreie (19—
Xenple CylecH
H NerkHe Cy-
FAMEKE )

Onvocnotaas
I eCY8aHO~T'D Q-
BUliHag 006~
0,01-0,05 CLUIKA, CO3 -
napagMad Ha
3aboe
CKB &XHHA]
Onno ciio fiani it
I eCYaHO~I'D a—
BHAHEIR HArO-—
TaplidpaeMulf
Ha NOBOPXHO—
CTH
Onuocnotuag
HeCY9a8HO ~I"'p 8-

0,1-0.,8

nmavcToie
(cpeprne nm
TEKONLIQ CY —
FIAHK ¥, TAHB )

O,1 0,1 Ka,cos3napae -

MOd Ha

Oppocno finuft
necuaso-rpa—
pUAHEIE, H3-
roTap/IEB8e -
MBIA HA N0 -
3G DX HOCTH

BARHA" OO CHIMN—

saboe
CKB &K HHE]

0,5-0,256

0,56-0,25

[Iponomxenne rabiu,

6

ToncrocreHHu#,

He MeHee

100 M

TOJICTOCT @HHEBI R,
He MeHee

70 MM

TONCTOCT €HHbI |,

He MeHee
120 MM

TONCTOCT e H bIfA,

He MQHEee
90 MM

IL1
; T
Ha CnjaoumHoO#
TpyoO®e

H& CANOIHOR

KOJIOHHe TpYyO

KX RA Calb—
HAKE

Ha cunowHOf
KOJIOHHe® TPYO

Ha cuJomHoR

KOJIOHHEe TpPYO

ANA HA Calh~
HHEK ©



Tabnnna 11,2
PexoMeBayeMple HOMEpPA /14T YHHLIX CETOK KBAAPATHOIO NJIeTeHHd [1/d IeCKOB
Pa&3/IHgHOR KPYOHOCTH

| Ocnoprme | ¢ CeTKH (xonu~ ! Benuunna | Cpennuft Bec
HarmeHoBanne ! | vecrBo mpomonok ! ormepcTHfl ! 1 P
! paamepnr | v . ! M~ CarkR,
BHAOB LecKa | qacrEm | Hal%-20,4 MM . CeTEH B , .

| ey | pnmAb  cerxH) CBETY MM |
['p apenscrhi it > 2 8 3,13 1,1
'papenacroiit > 2 10 2432 1,34
Kp ynEO3 @pHUCT bilk 2-1 12 1,86 1,38
Kp ynsoa epHUCTHIE 2-1 15 1,41 1,32
Kp yn HO3 @ pHHCThIA 2-1 18 1,14 1,22
Kp yn Hoa epRHCTHLA 1-0,5 20 0,89 1,36
Kp ynHO3 epHUCTHI ff 1-0,5 25 0,78 1,19
Kp ynHO3 epEHCT BI 1-0,5 28 0,68 0,96
Kp ynHO3 epHUCT I 1-0,5 30 0,63 1,03
KpynHO3 e pEHCT biit 1-0,5 32 0,69 0,83
Kp ynBEO3epHECT i 1-0,5 35 0,55 0,77
CpennesepHHECThI# 0,9-0,25 40 0,47 0,73
Cpennes epHHCT I 0,9-0,25 45 0,43 0,85
CpenHnes epHUCT Ik 0,9-0,25 50 0,35 0,63
Cpenuea epHACT biflk 0,5-0,25 85 0,33 0,68
CpenHes epHHCT b & 0,5-0,25 80 0,20 0,85




IV
Py

Y % OCHOBHbI@
auM eHo BaH# e ‘
BHOB LecCKa | PASMEpDI ' H yrka B 1l kB, |
; JyacT iy, } ) }
l MM ! oiMe i
Kp ynHO3 epHUCT b1 it %) 2-0,5 8/40
Cpeuneaepﬂnc'rmﬁ 0,5-0,25 g8/70
CpeﬂHe.BEpHHCTbIH %) 0,6-0,25 7770
Cpennea epnncrmﬂ 0,56-0,25 10/75
CpeaHe3epHHCT bilk 0,5-0,25 10/80
CpenHes epHUCTHI 0,5-0,25 12/90
Cpenne— H MeaKo3
HUCTHI i 0,25-0,1 14/100
Cpenne—~ X MenKog ep—
HACTBI R 0,25-0,1 18/100
Menxo3 epHUCT bl i 0,25-0,1 18/130
Meinkos epHUCT bIA 0,25-0,1 18 /130
MenkoaepHHCTuI ik 0,25-0,l 18/140
MenkoaepHucCcThe i 0,25-0,1 20/180
x) ¢ wacruuamu kpyaHee 0,5 MM ~ 20-30%

PasNUuYHO ¥ KPYHHOCTH

xx) ¢ wacrunaMH kpyoHee 0,25 MM

| Ne cerxkH ( qucno
’ IPOBOJIOK OCHOBBEI | CTH#i CETKY MeX—
Ay HUTKaMH YTKa,

~ 20%

MM

0,85
0,34
0,34
0,32
0,27
0,27

0,23

0,23
0,17
0,17
0,16
0,14

1 M

ol vl il ool TNl el Gl r—

Tabnuna I1,3.
PexoMenayeMpre HOMep& AT YHHEIX CETOK IalyYHHOroO HJlereHdd O/ TeCKOB

L X @ v ERTE et T W TR TR R R R )

| Benuguna oreBep~ |[CpeaHuiy mec

ceT -

2

KM,
KT

8,7
3,8
3,79
3,56
2,89
3,0
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Tabnuna 1.4

3aBUCHMOCTb KPYIHOCTH 9aCTuUn OOCHIIKH GUALTPA OT
cocTapa 'pyHTd

S

| 5 - -
Bo noro cHuLf ! llpeoSnanaomue pas i Huamerp wacTnu HcKyccr
! Mepbl 9acTHl, : BeHHON oOO6CHINKH,

CPyeT ! MM ! MM

Kp yn Hosa epHHCTHI#f NTeCOK > 0,5 > 5

CpenHesepHHECTHIE T eCOK 0,5-0,25 5-~2,5

Meilko3 epHECTBIfI M eCoK 0,25-0,10 2,6 -1,0

[loineBarsifi IeCOK M Jerkasd cCylnech 0,10-0,05 1,0-0,5

Taxenas cynech, CyriJiHHOK, I'IHHAa < 0,06 0,5-0,26



1.20. O6mas xKoHCTpyEKuHS HabGmoOAaTrenbHBEIX CKBAaXHH OO~
kaszaua Ha puc. .5, Ha kaxayio ckBaxuHy cocrasigercd mac-
noprt (ra6n.JI.5), xynma BHOCSTCE BCe HeOGXOAHMLIE CHBEJeHEE
IpH ee yCTPOHCTBE H 3KCIJIyaT allHH,

[1.21. B cnyzae sacopenug ¢unstrpa (wro /erko ycra -
HABNMBSETCS NpH 3aMepax ypoBEE HIK croiba BOAM), He-
MEeMJIOHHO NIPOH3BOAHETCHE OYHCTKA CKBAXHHH C NOMOIMBIO Xe —
JOHKH ¥ T&pTaHHs poAbl RO HOJHOI'O ee oCBeryeBHd.

[1.,22. B64aun 34BOACKHX TeppPHTOpHI, BC/IEACTBHe
noAbeMAa YPOBHA TPYHTOBHIX BOA MOI'yT o0pasoBarbCd B OB~
parax ¥ 6eperoBnix CKIOHAX HCTOTHHKH, KOTOpLIE AQJIK HBS
OBTE TaKXe OXBAaYeHhl pPexXMMHBIMH HabIoOdeHUIMH,

I1,23. PexuMunie mabmoaeHud H uUX O6o6meHMe Ha IpoM-
ILAQI AAKe AROJKHBI HPOBOAUTHBCH C yd9eToM paboThl nexa BOAO-
3 &LHATHE, BOAOCHAOX eHHd WIH oTheNna r'J;1aBHOI'O 3HeprerHka,
rpe Cleddalndable PeMOHTHO-~-aBapUiHbie OpHradbl oCYIeCcCT -
BOSIOT perylgpHbIili HAA30p 348 3KCuAyaraludeil BOAOIPOBOOHO A
H KAQHAJHU3 AHOHHOK cerel.
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Tabnuuna I[1.9

ITACITOPT HABJ/IIOOATE/JBHOK CKBAXHKHEI
F'eonorageCxuff B TexHEERTOCKHfE |
paspes [lara npoxonxu
ara Havaira Habamonesdy
Mecrononoxenue
KoopouHara X
Y
A6c.oTrMerKa Bepxa TpYyOh
Ab6Cc.oTMeTKa 3eMiH
Ilpeppiiensie Tpyoesl HaA yCThbeM
¢uabLTp yCTAaHOBIeH HA CAILHHUKE
Ha CH/IOIHON KOJIOHHE Tpyd
Huamerp o6cagHO# KOMOHHBI__
Nuamerp dunnTpa

OQuamerp paGogeiél wacTtu ¢UILTpPA
Ilnuga orcrofiHuka
Tun dunprpa
NerepBas nocaoku ¢uibLTPA OT fale) M
Hap yxxH0e obopyaosaHue:
xpreuka (c aaMkoM)
orpapga
['opuzoBT HanopHLIH
HeH aNnOpPHbIYA
[Ilpumeyauue, Crarnvyeckuii ypoBeHbp BOAOHOCHOI'O T'OPH3OHTA ___ Ha (yucno, Mmecsu, roa)

(cRenenng 0 ODOBTOPHBIX HEBEIHUPOBKAX, H3MEHEHHH HAPYXHOro obopyloBAHHY, U3MEHEHMH KOHCTPYKIU HH,
noBpexAeHHS, PEeMOHTHl H Ip.).

CocTapdil TexHUK $amunug HMS OTYeCTBO [lognuce, nara



HI. METOMObLI ITPOU3BOACTBA PEXHWMHBIX
HABJ/IIOAEHHUHW U OBPABOTKHW MATEPHAIJIOB

1) Merogn npopeaeHHs HabMOOEHAR 38 D eEXHMOM
I'DYHTQOBBIX BOJ

[i,1. Henpo n3yueHHs pexHAMa H GanaHca I'pYHTOBBIX BOA
Ha DpoOMIJIOII aAdKax 4gBJIdercd BhISIBJIGHHEe H KOJNHYEeCTBe HHad
OlleHKa OCHOBHBIX GAKTOPOB H IapaMeTpoB NOATONJeHHd, (B
OCOGEHHOCTH BEIHYHHbI HHQHUILTpAUHKH) g HPOrHo3 & H3MeHe—
HUY pexHAMa I'PYHTOBLIX BOA H paspaboTKH I AMHBTHRIX Mepo -
NpUATHH, HaAIpAaBJIeHHBIX H& HCKYCCTBEHHOEe perylHpopaiHe 3TO-
r'o peXuM a,

[l.2. Bugnl pex#¥MHBIX HaOGMoOAeHKHH# B YCAOBUSX HapylleHE-
HOI'O M HEHApYUWEeHHOr'0 BOHAHOI'O pexHMa NpPOMIJIOoW aikKH OCTa—
IOTCH B OCHOBHOM opuHakoBeiMHu. Goaa BXxoadT: MayyeHHEe KO —
nebaHuil ypoBHH, TeMIlleparyphl ¥ XMMHYeCKOI'0 COCTaBa rpyH-
TOBLIX BOJ/, BOIAHBIX H TeNJOBBIX XapaKTepHCTHUK I'PYHTOB 30 -
Hel alspanud 4 T.A4. [loryueHHbie AaHHbIe MO3BOJSIT OlIpENeNHTh
craTbd BOAHOI'O OajaHca TOro MHIH HHOI'O0 y4YacTka,

a) Habmonesud 34 ypopBHEM I'DYHTOBLIX BOJ

.3, Habmonenng 3a ypoBHEeM I'pPyHTOBEIX BOJA NO3BOJIH-
IOT :

1) BHISBUTL H3MEHEHHMS YC/OBHY# HHTAHHE H pa3TPY3KH
BOAOHOCHOTO T'OpH30HTA, NPOHCXOASI €ro NOoA BANSHEGM K aK
eCTeCTBeHHBX ($akKTopoB, TAK U HCKYCCTBEHHEK ;

2) YyCT 8HOBHTB X 8paKTep, pa3Mepel H HHT@HCHBHOCTh
nogbheMa H Cliana ypoBHY B pasliigHble DepHOoAb! BPEeMEeHH;

3) moAocuATaTh COCTAaBHbIe 3JIeMeHTH GanaHca I'pyHTO -
BhIX BOO,

4) ompenenuTh THAPOT OJOTHIECKHe NapaMerpnl ( KO-
9¢p¢HIMSHT YypOBHEINpPOBOAHOCTH, HMHPHILTpANHIO H T.4.).

llI.4. Habmoneskis za ypoBHEeM I'DYHTOBRHIX BOA B YCJIO —
BHEX NOATOHJIeHHE HellecoobpazHO UPOBOMAHTH B ClleAyiomue
CpPOKH: B NIEepHOA BECEeHHero H OCEeHHero HaBOAKOB exXedHeB -
HO, B oCralbHOe ppeMd - 1 pas B 10 mueii.

HaGmoneHnnd sa konebaHuIMH ypOBHS B OTKDBLITHIX BOAO-
TOK&SX B INEepHOA BeCeHHero H OCeHHero HaBOAKOB MpPOBOAAT-—
cd exenHeBHO. B cnyvyae o6Hap yXeHHHIX yTe4eK, Habloae -
HUg DO OJAHXAaRIIAM CKBaXHMHaM NDPOHU3BOAYTCH e@XeAHeBHO Mo
MOMEHTAa JIMKBHOAINA aBap¥éd M NpakKTH4YeCKOHR crabhnus anuH

ypOB HY, 35



11.,5. 3aMepn ypOBHE DEKOMEHAYeTCH B CNyYae BhCOKO-
ro ux croguug (MeHee B M) IpOM3IBOAUTL K&K HDPABHEAO XJIO-
nymKo#f, a B Clyvae HH3Koro croguus ypoBhs (go 30 M )
ypoBHeMepoM. TounHocre aamepa +1-2 oM, llpe Habmonenn -
gX 38 BIMHHAEM TI'UAPOMETeOpOJIONHYeCKHX (AKTOPOB HA YpO -
Be€Hh I'PYHTOBHERIX BO/l, & TAaKXe OpH olpele&/IeHHH IHAPOIeOlio—
rU4eCKHX HapaMerpoB, HCIOJ/b3YIOTCHS pasjIHYHble CaMONHCIUHI.

1.8, 3amMepnl ypOBHS NPOM3BOAATCH OT OroOJOBK& TPy~

66 EMelomero olpeiealieHHYI0 OTMeTKy. JalHCh BeleTrcd B
nojseBOM AOHeBHHKe cleaywomel PopMBEI:

Lara |} NoNe CKBaHMHbLI W I'AyOuHa YPOBHE BOREKI (H)
aamepa ! e ! O ! 4 ! ' ‘]

5) 5 ONCHUS 34 TEeMIIepaTvVvpo# I'DYHTOBALIX BOA

.7, Haebmonennd 3a TeMNepar ypofA PyHTOBLIX BOA NO3-
BOJ/ISIOT BLISBUTh MeCTa yTedeK ropsysx BOA, OUEHHTh HX HH-~
TEHCHBHOCTp H OIpede/INTh HX paclpoCTpaHeHHe Ha HOoATOIAS-
eMOR TEepPPUTOPHH T.€¢, NPOU3BECTH pPAaROHHPOBAHHE TEpPpPHTOPHH
NPOMIJION KM 1O TEeMIeparypHOMY pex¥My I'PYHTOBBIX BOA.

1.8, Habmionenus 3a TeMneparypoit Boabl NpPOH3BOAATCH
BO BCex HabmoOarelbHbIX CKBaXHHAX.

CacreMaruyeCckd 3aMephl TeMIeparyphl BOAL B CKB&KA-
Hax pekoMeHAyeTcd npouapoauTh 1| pas B 10 nHei#, oaHoBpe -
MeHHO C 3aMepoM ypOBHS, & B MeCTax Haubonee  BRICOKHX

TeMueparyp - | pa3 B O [AHell H yame B 3a4BHCHMOCTH oT
CKOPOCTH M aMIJIAT yAhl H3MEHEeHHUS TeMIIepar yphi.
PazsMep uHTepB&/IoB 00 riiybuHe MoxerT OBITh nDHAHAT

NpE MomHocTH njgacra 10 M - gepes 1 M, a npu Gonpwekh
MOIHOCTH - 4Yepea 2+~3 M,

1.9, 3aMepnl TeMIeparypnl BoAbl NPOH3BOALATCH OOBIY—~
HEIMM, Jda/leHHB/JEeHHbIMH DPTYTHEIMH TEepMOMEeTpaMH HJIH CH -
CTEeMO# MAKCHMANBHHIX TEePMOMETpPOR, 3aKpellllIeHHhX Ha Ipef-

BE@PHT @NhHRO PA3IMEpP8HHOM TpoCCe HIIH NJAOTHOM HIHYype B Iipe~
aenax HabnoaaeMblx YpoBHeR.
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B) HabmopeHud 38 XHMHYQCKAM COCTABOM I'C
B2.o a

TOBWX

1.10. Hayvenne xumuyeckoro cocrasa rpyHTOBhIX BOA B
yC/OBHHX HNOATONJIEHUA NPOMIIOMAAKHE HO3BOJASET ONpefeNdTh:

1) MecTa yreuex NpOMCTOKOB ¥ &peanbi HX pACHDPOCT —
paHeHKd N0 MO AKR H riayOHHe,

2) ArpeCCHBHOCTbL TFPYHTOBLIX H NOB@PXHOCTHRIX BOA H
Hx BJAHSHHe Ha dyHAAMEeHThl, HOA3EMHLIE COOPYXEeHHd H KOM-
M YHHK &Il HH,

3) BnugHMe XHMHYECKOro COCTABA II0BEpXHOCT HbiX H
NoA3eMHRIX BOS HA& BbHIICI&AYHBAHHE HIIH 3A4COJEHHE I'DYHTOB B
30He Aa3pankH.

4) HsMeHeHHe XHMHYECKOr'o COCT&BA arMocdepHnXx ocas
KOB NPHK MX HHPHIRTPAINHKH Yepe3d TBepAble NpOMEIUIeHHE e OT-
XOAKl H aarps3HeHHe MMM IDPYHTOBRIX BOA,

II.11. Or60op npo6 BOAM BHAYANe PEXHMHLKX Habioode -
HUf TIPOH3BOAATCH ©AHHOBPEMEHHO H3 BCeX CKBAXHH H ONU3-
P aclolloX eHHpIX BOAOEMOB H BOAOTOXKOB AAS BLIIOJI H e HAY
CT aHJ APTHOI'O COKpAaN@HHO'0 XMMHYeCKOr'o aHajiuza, B ©o -
CraR ero BXOAST CAeaymH#e ohffneneuuﬁ: puaMgeCKHe CBOf~
crpa, Xecrtxocre, Cl , CO ,804 . HCO3, Ca, Na +K, Mg ,
nH, okucngemMocrs. .

[l{,12, CoxpameHHbifi CTAHAAGPTHLIA QHAIA3 BLIIO/HAETCH
B CTaldHoHapHO@ naboparopuu B coorpBerctruE ¢ CH-248-67.

Il1.13. BrineneHHbie THOB I'DYHTOBLIX BOA HA OCHOBAHHH
COKp am eH HhIX aHAJIH30B HO3BOJSI0OT BhIOpaTh MeCra Mg cra -
[{HOH APHOI'0 H3y4YeHHH NMOJIHOr0 XHMHYECKOro CoCraBa BOA B
3 ABUCHMOCTH OT DP&3NHYHEIX (AaKTOpOB«

[11.14. llonsni#t xEMHEYeCKHUE AHA&NH3 BKAIOY8ET CAenAyYD -

mue olipenelieHud: QH3IHUYeCKHe CROfiCTBRA, Cll, 802. HCO“

. 4,
CO‘;H, Nog . NOE , Ca2+, Mg2+, Na++ K+. P92+, Fesg:
+ _ :
Man, NH4 . F'203, SLO2, pH, CO2 ~ cBOGOAHAS B  ar-—

peccupHad, H.S , cyxo#i ocrarok, oXACNIEeMOCTh, & TaAKER
NAPyrHe ClellMpHY@CKHEe SNeMEeHTHh! cpoficTReHHEe A SHNO -~
My THIly NPOU3BOACTBA.

1,15, MecTa BO3MOXHBIX yTeYeK NPOMCTOKOB H &peaNs
HX pacilpoCrpaHeHHs BLHABIAKrcd HA OCHOBAHMH HOOBHIUGHHO -~
'O COoAEepXaHUdS Tex HAM HHBIX XHMHYeCKHX XOMIOHEHTOB MHIH
e Hanuyug cleipHYeCKUX 3IIeMEHTOB CBOACTBefAHRX Aans
OAHHOr0O THIIAa IIPOU3BOACTBA,
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[lI.18, ArpecCHBHOCTb I'DYHTOBLIX H HOBepPXHOCTHHX ™ BOA
onpegengercd, B Hayale, IO KOHIEeHTpAaUHH HOHOB  BOAOpOAA
(menognas arpeccuBsocTb MMeeT pH > 8,5, a kHcnag -
pH 5,0). 3atreM B BOAe onpenesngercd HalHuHe MEHEPATh-—
Hex H OpraHHYecCKHX KHCIOT, HOHOB S O, arpeccusdoit CO,
H Ap. A9 paspaboOTKH IPOTHUBOKOPPO3HOHHRIX Mep 3amy T
¢yHAGMEHTOP H [NpYTrHX 3ariyb/leHHbpiXx KOHCTpyKHHA,

i,17. Jlpy m3y4eHUH arpeCCHBHOCTH I'PYHTOBLIX BOA OCO~
Goe BHEMAaHHUe Clenyer o6paruTh HAa ONpoOnl BOALI, B3STHIe H3
pesHMHBIX CKB&XHH Y UEXOB, M3IOTOB/SIUHX HNH HCIOJb3YIO-
uMx B TEeXHOJIOrH4eCKOM IIpolecce pa3jiiyHbie MHHepalbHue H
opraHH‘IeCKHe KHACJIOTHI.,

11.18. O6beM npob6el BOAL OpH H3BECTHOX MHHep &lH3 & —
y¥¥ onpenensercd ee CTeleHblo ¥ THUIOM aHalu3sa, B 34BUCH-
MOCTH OT Hero, cilieidyer pYKOBOACTBOBATHLCH HAHHLHIMH HHXE-
npABefeHHO# T abIun L] (1I.1).

11.19. Ilpo6nl Boan OTOHPAIOTCH (¢ pasJHYHBIX T/AYGHH
C HHTEpPBAIOM OT 2 no D M B 38BUCHMOCTH OT ofbmel raybu-
Hbl CKB&XHH,

Ta6nuna 1.l
o I MuaHepanuz anusa BoAbl, MI/n
i bonee ! | MeHee
aH aJinzs a ' 1000-1500 | 500-~1500 { 500
! o6beM INpo6hl B JIETDAaxX
Coxp am eHA LI i 0,9 1,0 1,6
HonHpi it 1,0 1,5 2,0
ChoeKkTpanbHL i 1,0 1,5 2,9

1H1.20, Iipn orbope npo6 Boanl HeoBxOOMHEMO OOECHEYHThb
COXpPaHHOCThL COMEeBOI'0 €e COCrapea, ¥ro BLOIOJNHIeTCHE HpH
COGMONeHHN CleAyIanHX NpaBHII:

1) Mepen oT6opoM BOABI CKBaXHHA AOMXKH& GHITH 060-
PyRoBaHa QUIBLTPOM H NpoKadYeHa A0 HOJIHOI'O ee OCBeT/IeHHd;

2) Bona moamaras H3 CKBa&XMHBI TpPo60 OTGOpHAKOM Iiepe-
lMBaercd B XEMHUYEeCKH YHCTYIO nNocyay. Bo uabexaEHe shlla-
NeHng B 0CalOK KanbiHg, MAarsud, ruapara OKHCH xeleas a,
10TepH arpeCCHBHOHU yYrJeKHCJIOTH H T,A. MTPOAR3BONAHTCH KOH-
Ceppanug npo6. Byrui/ib B 38K yNOpeHHOM BHAe 6e3 3anepxkKkH
nepeilpasigercd B XUMHEYECKYyI0 1aboparopHio,

.21, Kaxnag npo6a BoOml [OO/LKHA HMETh 9THKETKY
HA8 KOTOpof# yKasnBaercd: oO0bexKT, HOMep CKBA&xXHHBI, 'y -
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64Ha orfopa BOAbl, YyPOBeHbL I'DyHTOBLIX BOM, Aara orbopa u
NoANHCE Habmwoaarend.

1,22, OrGop npe6 BOALI ANY aHANH3&  IPOH3IBOAHMT CH
ONHMH pa3 B KBapTal N0 BCeM CKB&XHHAM H €KeMeCSI4YHO B
nyHKT ax 0o/iee pe3Koro HaMeHeHHd XHMHYeCKOro cocraBa

BOALI,

r) HabnoneEHd 3a H3MeBReHHEeM BABXKHOCTH, TeMIlepa-
TypPbl H Cofdepx aHdHeM CcoJiedd B 30He aj3p auEH

li.23. HabmoneHrd 3a BA&KHOCTBIO IOYBO-T'p YHTOB 30—
Hol aspandl NO3BOASIOT: 1) yCTaHOBHTH 34KOHOMEPHO C T X
OABUX CHUS BJ&rH ‘B 30HE HEOOJIHOI'O HACKLIMEGHHA H QOpMEI ee
MArD UMH NMOJA BJIHSHHEM pa3IHYHEIX (GaKTOpoB; 2) HpOH3BEeCc-
TH pacyerhl ABHXGHEE BJI&rd BO BpEeMeHH,; 3) COCTaBHTh 6a-
JAHC BIar¥ B 30He Aa3paudR H BLHISCHATHL CBE3b BOA 3TOR 30 —
Hol C 'PYHTOBRIMH BOJdAaMH,

.24, Ilyakrm HabmopgeHdA#f 348 BAAKHOCTHIO o0 YBO—
rPpyYHTOB pPasMemaloTCd B HEONOCPeACTBeHHO% OAH30CTH oT
Habnmonarelbiblx CKBaxXHH oOmell pexxHMHOR CeTH, C HEKOTO-
PHIM CryumeHHeM HX y rropg49dx HeXOoB H TeuNoPHKando HH H X
KaHaloB U coopyxeHmnit, llpu atoM, gacTth nyaxToB Habilone—
HHA AOMKEHB HAXOAHUTHCH HNOA pAa3JHYHLIMHE HOKPLITHEMH B Ila-
3yX8X KOTJIOB&A&HOB, B I'DYHT&8X OCHOBAHHE 3AAHHA U Coopyxe-
HAK A T.A,

.25, Ilpu onpeneneHuy BnaxHOCTH OTOHpAITCH IPO ~
Opl 'pyHTa H3 TAaKoI'0 KOJNHYeCTBA CKB&KHH, KOTOpPO€ COOT -
BETCTBYyeT IpedBapUT &ILHO YCTAHOBJIIEHHOR IOBTOPHOCTH.

11,26, UaMepeHie BI&xHOCTH 'pyHTa B 30He A&3paiHu
IIPOU3BOAUTCHE TEepMOCTardHo-BeCOBHIM H HEeHTPOHHBLIM MeTo -
name (tuna HHUB unu npu noMomd raMMACKONHH ~ NOPHGO —
poM M-30).

1,27. Or6op npo6 Ha ompeaeseHHe BI&KHOCTHA MNPOH3 -
BOAHUTCH pYYHHIMH NOYBEeHHLIMH GypaMH B Npefenax  riaybHH
3.5 M. HauGonee ynupepcannEeiM (ang mous, cyuecefi, nec -
KOB H JIerKHX CyrJIHHKOBY) gBadgerca 6yp HMamamnnckoro,

1,28, NameneHnue TeMileparyphl T0YBO-I'DYHTOB NpPOH3~
poaurcd tepMoMerpaMH CasuHopa, Ha rayounax 0,05, 0,10,
0,15, 0,20 M B MOYBEHHO-BHITSXKHBIMH TeEpPMO MeTp aMH H a
rayourax: 0,2, 0,4, 0,6, 0,8; 1,2; 1,8, 2,4; 3,2 M onExn
pa3 B CYTKH HIH TepMHCTpaMH CoOnpoTHBAeHHA TEHma MMT-4
H# MMT-=5, HaMepesrne TeMIepaTyphbl IO TEpMHCTPOCONPOTHB-
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NeHHaM TPOHU3BOAMUTCH 3 pas B Mecfl B Te Xe 4achl, B KO-

TOpbIEe IIPOM3BOAATCH HaOMOAEHHd IO Ap YTHM TepMOoMeTp aM,
11,29, [lps Hay4YeHUH BAULHUA XHUMHYECKOr'O COCTAapa No-

BEpXHOCTHLIX H NOA3EeMHLIX BOA Ha BLlIIe/laYiBaHHe HIH 3a00-
JleHdie IrpyHTOB B 30He asp&llHH HeOOXOAHMO: B YCTAHOBI €H —
Hple Cpok# oTo6parb npobbl moyporpysra uepes 0,10 M mo
BepTUK&IH H B I'PYHTOBOM NOTOXKe IpoGHl BOALI H3 Habmona-
renbHpix CKBaxHH. IlyreM nocnepomarenbHOro noJyyeHusd poa—
HBIX BBITHXEK H XHMHYeCKOr'0 HX AaHA&/U3 &8 BLISBAYSETCH KOJNH —
yeCTBO K&XOAOI'0 KOMIIOHEeHTA&a, NoCrylaolero B pACTBOp HNIH
TepIOErocsd Ha COpPOUHI0O H KaTHOHHEIA OOMeEH.

11.,30. Ilpn nmoaroroBke BOAHOH BLITSAXKH  H3 NepBOro
(BepxHero) of6pasma rpyHTa B KaieCTBE pPACTBOPHTENS HC-
10/L3YIOTCH &arMOC(PepHble OCadkyd H3BECTHOr'o XHMHYECKOro
cocrapa. [lanee xaxani mocieayiomHs oSpasel OOYBO-TPYH-
Ta ofpabarnipaercd BOAHO¥ BLITSXKONW NpeamecTayoIero ob-
pasna. ConocrapiieidHe NOJyYEeHHbIX AAHHLIX IIO3BOJIMT BHIE -
BHTh KO/IHYECTBEHHVIO CTOPOHY HAKOIJIeHHS HWIM BhlIlelayd -~
Bauiug cojiell B 30He a’zpanyid, AHanorUdHbIM METOAOM H3Yy -
gaerCcsd BOIPOC O BIAHGHUE TBEepAbIX HPOMBIUJIEeHHBIX OTXOHOR

Ha 3arpgdsHeHHe TPYHTOBLIX BOA.

11) I/IaxquHe SJIEM eHTOB_ BOoAHOI'O 6anaHca Ha
0 alaHCOBLIX IJIOHI &K ax

.31, ng usyyeHus ceazel saneMeHTOB BOAHOTO Ga-
TaHCAa C NedCTBYOIHKMH ¢akTopaMHd NOATONJIeHHA, OpPraHHly -
I0OTCH BOAHO-O allaHCoOBLI€ IIJIOIAAKH, I'de YCTPAaHBAaITCH:

1) naGnonarensHble CKB&XHHLI, PACHOJAT aeMbIe B
creope (3 mT.) Do mMoTOKY BOA — NMp¥ OAHOMEpPHOM B IJjAa —
He NBWXKEHHM I'pYHTOBBLIX BOO MM B BHAe KoHBepra (8 mrT)-
np¥ apyxMepHoM motoke (puc.li.l. m pucii.2.).

[lpn pesxo HCKpHBIeHHO# HNOBEepXHOCTH I'PpYHTOBBIX BOA,
HallpiMep Ha Kynojax, B CTBOpe NOTOKA& IpH  OAHOMEp HOM
OBHXEHUH [O/KHO OBITh BHIIOJHEHO 5~Th CKBA&XHH, a4 0OpH
AByxMepHOM apuxenuna - 13, (Pnc.ll.3). Pacctog u B 4
MeXNy CKBaxHUMHAMHU CledyeT IPpHHAMATL C TAKHM pAaCYeTOM,
Yrobbl pasHui A ypOBHe# B COCeAHHX CKBaxXHHaAX N0 CTBOpPY

6bia He MeHee 0,15-0,30 wMm;
2) nyHkTH ANS oT6opa npo6 rpyiTa Ang  olpeaene -
HHS BI&KHOCTH (ecnu npuMeHsercs TepMOCTaTHO~-BeC O BO X

Cnocos ) ;
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3) nydxTH ANH TEepMOMETpHYEeCKHX HaG/MoAeHHfi B 10 9-
BO-I'DYHT aXx 30HE aspaunu, [Lng sroro noimxHel OHTE ycra -
HOBJIGHBI MM DPTYTHLIE BLITSHXKHbLIe TepMOMeTrphl (CrasfaprT -
Holff KOMIIZIEKC) HIH KOMIJIEKCH TepMOMETpOB, yaoO H HI X
V19 3aKJadKH MOoO IOKpLITHE;

HNaMmepenue TeMieparypbl I0YBO-I'PYHTOB HYXHO IDPOBO-—
OATH p9AOM C NYHKTAMH HAOMIOOEHHH 3a BIAAXHOCThRIO B OIHH
H Te Xe CPOKH H Ha OOHHX H TeX Xe I'mybHHax.

4) BnaroMephl, peKOMEHAyeTCHd NPpHMEHAThL IaMMbl HIH
HedTpOHHBIEe CIOCOObI H3MepeHHi, He Tpebyiomix NpPpoH3BOACT-
Ba oTbopa 0oOpa3snoB rpyHTaAa,;

5) MEeTeOopPOoJIOHYeCKH i NOCT, BKIIOYAIIMHUA OCaAKOMEe-
pbl, B 3MMHee BpeMd — CHeroMepHbple pedKH, OKOJIO KOTOPRHIX
CHCTEeMAarH4YeCKH ollpeaeiigeTCcd HIOTHOCTh CHera, Mep3Jl/io -
ToMep, NoyBeHHble Hcnapurend (I'TU-500) B HEKOTOPHIX CIIy—
gadxX HCOEapUTe/IH C BOAHOHM HOBEPXHOCTH (rTU-3000); ncux -
poMeTphl, TepMoMerphl (BoaAymHBIe, NOoYBeHHbIE), GapoMer —
PRI B T.,O.,;

8) croxomyo NJjomanKky, B Clydae paclolioxeHHs yYact
Ka Ha CKkjhoHe, Ecnu xe y9acTok OpHUMLIK&eT K BOHOTOKY, TO
Ha HeM YyCTpaupaercd rugpoMerpHyecKydn IOoCT.

[lI.32. YkasanHad annaparypa obeclieyuBaer olupenelie—
HHe OCHOBHHIX HapaMeTpos BOAHOI'O OanaHca, Kyda BXOAHT:
rogoBag CyMMa 0CadkoB, UCllapeHHe C HOYBEI ¥ C HOBEpPXHO—
Crd BOOBI, 3anacC Bodbl B CHere # rt.A0, B ycrmoBHgx  CHIb -
HO 3arpd3HeHHOHN NpoOHU3BOACTBEHHO# arMocoepnl, HacChiine HHi
ALIMOBBLIMH M I"a30BBIMH OTXOJAMH Xe/NAaTellbHO IS H3yYe -
HUA BOAHO-COJIEBOro Oa&alaHCca HPOU3BOAHTHL Ha0MIOAEHHE 3 &
PEXHUMOM XHMHYECKOI'O COCTAaBa& arMoC¢epHbIX OCAOKOB.

l11.33. Ha ocHoBe nosyyaeMeiXx HAHHBEIX 1NpOBOO S TC4H
BOOOG aMaHCOBLIe pacuers ¥ onpenensgerca W Benuuuna au—

QUIILTD all HH,

2. Meroanl 06paboTKH MATEPUHAIOB Hab/ModeHU

iH.34. daxTHgeCKHe MarepHallbl FHAPOTreQJIOTHY e C KUX
HabmoaAeH N, Ha IepBOo# CTadUHd KaMepanbHOoH 06pabo T K ¥
CHCTEeMAaTH3HpyioTCHd B TAa0JHIbl, X8paKTepHuH3 yiollHe pexXHEM
BOH 30HBI a3dpalH¥d U r'pyHTOBBIX BOA:

a) YPOBEHb I'DYHTOBKLIX BOM;

6) TeMmepaTypy FpYHTOBBIX BOA;

B) XAMHYECKHi COCTAB TI'DYHTOBBLIX BOH;
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r) TeMnoeparypy I'DyHTOP 3OHH &9pAalnHH;

A1) aamac pjiarH B rpyHTax 30HH a3 AllMH;

e) coleBofi COCTas rPYHTOB 30HEI a3p allUH;

X) 2MeMeHThl 6allaica CPYHTOBBIX BOA A BOAOG ANAHCO —

Bble pacleTshl,

8) _YpOBeHL IDYHTOBHIX BOJ

H1.35. Ha ocHoBe paHHBIX 38MepOB YPOBHEH I PYHTOBBKX
BOA N4 Kaxao#l HabmoaarelbHOk CKB&XHHLL CTPOHUTCH rIpa-
¢uk KoJysieCaHHY ypoBHe#i Bo BpeMeHH, Ha aToT rpagpmk HaHO -
CATCHd TeMIeparypa BO3AyXA H arMocCpepHnie OCalkKH.

111.36. Ang xapakTepHnXx HepHonoB rona (BeceHHmii ©
OCEeHHHJ NABOAKK H 3UMHSHS MeXeHb) CTPOATCH KapTH TI'HA —
POH3OIrMIC IO eAHHOBD&MEHHHIM 3aMepaM.

L1.37. Cpennee 3a rog noloxeHde ypoBHY  I'DYHTOBBKX
BOO MO EKa&axaAol CKXBaxHHe olipeaengercd NyreM IJIaHAMeTpH-—-
poBaHud rpaguka xoJiebaHuii YypOBHY I'DYHTOBHIX BOA H pac-
CYUTHEIBaercd no ¢opmMmyne:

_h = Mh_!-]i (I.1)

raoe F - nnomans rpaduxa KoneGaHuir ypoBHe#f ©'pyHTO-
BEiX BOR 34 NepHoa BpeMeHH T;
Mh- MhacmTaG rpaguka ON9 ypOBHS I'DYHTOBEIX BOA
.38, Cpennee mo y4acrTky HONOXEHHEe ypPOBHH I'PyH-
TOBEIX BOA H& XapakTepHblk MOMEHT BpeMeHH olnpefeisder -~
Cd nyTeM NJNaHHMETPUPOBAHHS KapThi FHAPOH3OrHIC ¥ pac-
CYUTHIBAGT CH N0o JopMyse:

he) L (1.2)
L~ 1, 2
roe: AF: Fm“ F-t; Fi; Fiﬂ ~ TJIOom &AM, OI'paHUYEHHLBIE

FrHOAPOU3OrHICaM¥ ypOBHEeH I'DPYHTOBBIX BOI hi H hi+1 :
W - o6mag nnomeans yuacrka.

6) TeMneparypa 'pYHTOBLIX BQA M I'DYHTOB

Ul,39. Ha ocHoBanuy HabmoneHuli 3a TeMilep aTypoi
'DYHTOBBIX BOM COCTAaBJfI0OTCA HA BLIOpaiHble MOMEHTH! Bpe-
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MeHH KapThl B Ppa3pedbl TepMoOM3ONJieT; HA KOTOpbie HAHOCHT-
cga “ropavyve” nexa ¥ TenNopHKAUHOHHBIE JIHHHM, I HAPOI €0JI0 -
rMYyeCKkHe paspeabl C HOoOKaA3aHHeM H3IMeHe HUS TeMIiep ary -
pPbl FPYHTOBBIX BOA;, r'padpMkd TeMIepar ypHOro pexnMa H a
pA3/IHYHEIX IJIYOHHAaX BOAOHOCHOI'O NOPH3OHTA H T.A,

B) XHMHYeCKHH COCTAB I DYHTOBLIX BOJ

1.40. PeaynbTarn H#3y4YeHHd XHMUYECKOTO PEXHM a
pYHTOBbLIX BOA AOJNXHHI ObiTh CBeQEeHm B TAab/HUbl HIH Kara-
NOT'H, rae nNo xaxfoff CKB&KHHe B XPOHOJOIHYeCKOM HNOop gk e
NMpHBOAATCH aH&IH3H, B Mr-3KBUBANEHTHOH ¢popMe H Ha3pa -
Hie THNa poAnl (xmopuaso-marpuesmst H T.4., Ha ocHome aro-
ro MarepHana BO3MOXHO IHOCTpPOeHHe pas3sIH9HbiX I'HAPOXUMH-
gJeCKHX KAapT: PaROHHPOBAHHSA IO THNAM I'DYHTOBHIX BO/;pac -
NpoCTpaHeHHs OTAEMbHBEIX XMMHYECKHX KOMIOHeHToB (B Hao-
JMENSX); THOPOXHMHYECKHX pa3spe3oB; I'pa¢ukoB 3arpdsHe —
HAS TI'pDYHTOBLIX BOA H T.d.),

r) TeMneparypa8 rpyHTOB SOHLI _Aa3p il UM

l1.41. O6paborka OAHHRIX O TeMIeparype r'pyiToB 30—
Hpl aspanmi Ao/xHa OniTh HalpapileHa Ha BhigB/IeHHe pPONH
pa3/IMYHbIX PAKTOPOB HA POPMHpPOBAHHE TeMJIOBOI'O p ex HMa
I'DYHTOB C Melbi0 YyCTAaHOBJIeHHS ero CB43H C TeMIeparypo #
arMocdepHoro BO3AyxAa, I'NMYOHHO! NPOHHKHOBEHHS COJHEeYHOHR
pafdan ¥y, C HHPHIbTpAUHeH# ropdayux IPOMCTOKOB, HPOI'pPEeBOM
I'PYHTOB OT LeXOB TEPMHYECKHM INpPOH3BOACTBOM H T.A. Ha
ocdoBe 0OpaboTaHHLIX MAHHLIX CTPOATCH XKapThl H3OHJET Ha
cpesax, COOTBETCTBYIOMHX I'1ybuHaM HablmiodeHHd, a Takxe
roapik TemMoeparype C H3MeHeHHeM I'JiyOHHbl CKB&XKHMHBEL,

n) 3anac piar# B I'DYHT 8&X_30HLl _asp all HH

11.42. Habmopnenus 3a NOCHOUHOK BIA&KHOCTHI0O I'DYH -
TOB 30HBEI a2pall¥d MOXHO IPEeACTaBHTh TAaKXe B BHAe Ipa-
duka, Ha KOTOPOM COBMen a&loTCH AaHHbIe: 06 H3M @H eHHuH
reMneparypul (Bo3aaoyxa M rpysra), Bidgiomell Ha nNepenpH -
XeHHe BllarHv; 0O KoJ/lHyeCcTBe arMoc¢epHLIX OCAXKOB BhIO adas-
MmUXx 3a llepHod HabmwaeHHH.

Ilna onpeneleHus 3anaca BIAKHOCTH NMOKa&3&TellH  pe-
KAMHBIX HabMioAeRUl HCOJIb3ayeMbie NpPpH ‘BOA0O alaHCOBEIX pac-
yer ax, 38IHCHIBAIOTCH B Ta&bAKUy caeayiomeld ¢(GOpMEL:
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jl I"nyg'mia o'rgoga ngoﬁ (M) zl AZW

O6beMH ast

BII&XHOCTh 010‘ 0.20} 030 10.40 | 050‘3 T.n.
YR T T A M Y

[leppoHaAYANL-

Had Wq

IlopTOpHag Wz

PasBoCTh

Wf‘ W1

e) Conepoli cocTas 'DYHTOB SQHEL 83p allHH

ilf . 43. Iloxasarenn o conepoM cCoCTaBe 'PYHTOB 30HH
aspan¥u oOpabarnBajoTCd Ha OCHOBAHHH XMMHUYECKMX AaHany -
30B BOAHRKIX BHITSXEK, KOTOpPHEE AOJXKHHE OhITE CBeOeHH B
TabMUIL B pACHONOXeHH Ho rayémaam (cBepxy BHE3) mO Kam-
oot ckpaxuHe, ComocrasleHHe 3THX AAHHEIX MexAy coboil
H CpaBHeHHe C CoJIeBhIM COCTAaBOM I'PDYHTOB BBRISBHT  KOJH —
YeCTBEHHLI@ H3MEeHeHHS MHAHep a/lu3 alHd, Ar peCCHBHOCTH H
OpYrHX KOMIOOHEHTOB HHPHNLTPAHHOHHOA BOAK IPpH €€ B3aAH -
MOAEBCTBHM C I'DPYHTAMH 30HH aspaunud. Ha ochHome 3THX
NaHHRIX OIpede/dgercs Halpap/jleHHe Npoluecca, BeAymero K
38COJ/IeHHK HIH BLIMONAYHEBAHUIO I'pyHsTa, [ng pemeuns nad -
HOT'0 BOIpOoCa BO3MOXKHO HCIQ/IL3OBATh YpPABHEeHHE@  COJileBO-—
ro banaica, HMepmero CjleayiomHEi BHA:

raoe: q,'W,C ~ KOJHY9eCTBO BOAHODPACTBOPHMBLIX Collefi,
OOCT yHAIOMI¥MX C BRITECHEHHHEIMH H3 HOO~

Heprofl KAaIWUJIAPHOA KaiMn BOAOMH B

30Hy HoJHOro HachmuneHEs (rpysTos b i

IoToK) 3a nepHOa Habmopgenunj At ’

dg,C -~ H3MeHeHHe 3anaca BOLAHOPACTBOPHM H X

coiefi p 30He COBMEEOTHOI'O H3IMEHeHHud

x)
O6beMHAY BREOXHOCTEL (B OONEX €AMHHIH O6beMAa TI'pYHT8

paBHa BeCOBO## BITAKHOCTH, YMHOXE@HHOR Ha8 obpeM H&BIk
BeC CRKeJleTa I'pyHTA.
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KalWiIapHO® Ka#iMbl H YPOBHE BOALI 3Aa
TOT €@ TUpoMexyrok speMenr At .

[Ipn BoCXxOAsweM OABHXEHHH BJIA&rH B 30ke aspaudy o
TAKOM X e ITepeMeilieHHHd paCTBOPeHHBIX B Hel CoJiel BelH -
wanl G WC . Q'W,C CTQHOBATCH OTp HI a-
TQIbHbIMH,

K aToMy pasneny COCTapngioTCH rpapukd  HU3MeHeHHd
COJIeBOI'0 CoCTaBa I'pyHTAa IO Ir'IyOHHAaM COBMEUIEHHbIM C HO-
KasarejndMH BOAHBIX BHITIXeK,

X) DneMeHTH 6alaica I'D VHTOBBLIX BOA M O—
balaHCoBLie pacHeThl

i.44. Hzyyehne ocobensocTell JopMHPOBAHHAS BOAHO —
r'o pexHMa ¥ oTHelbHBRIX 3JIeMeHTOB BOoAHoro 6anaHce H a
nHoaTolnlgeMbplX TEeppUTOPHAX pPeKOMeHAyercd NPpOH3B O H A TE
KOMIIJIEKCHBIM MeTOAOM, COYeTAallldM 3IKCNepHMeHT a/ipb HH &
(1poKE3BOACTBO LENOCPENCTBEHHLIX 38MEPOE HA (U elHalhHOM
6anaHCoOBOM yuacTKe) H rugpoanHamudecku#t (rugponmHamp-
YeCKHH aH&allN3 YPOBEHHOI'0 PEeXHMA I'PydTOBLIX BOA IIO AR -
HbhIM CTaiMOHAapHBIXx HabmoneHB#, Ha OCHOBe HCHOJIL3OBAH H 4
Vo ABHe¢HHA HEeyCT aHOBUBIIEroCHd ABHXeHAd B KOHEYHO -~ a3 HoCT—
HoE dopMe). B HeKOTOpBIX Cayuaay. 1peAlTaRiAfercs BO3 =
MO HBBIM PSA I'EHAPOTreoJIONrMYeCKHX Nap&MeTpPoB OoOlpedeNlsThb
Ha OCHOBe HMewl¥Xxcdg aHaluTHyecxux peweHHl. [lpw 3rowm
TaKxe HCHOTb3yIOTCH AdadHble Hab/lioneHHH 34 ypOBHEM I'DyH-
TOBBIX BOJA.

B pesynbTare BooHOOanaHCoOBBIX HAaOMIOQEHH i yCT & -
Haznupaercd OajaHC BJAArd 30d4b! a’speuuH, 6anasc TIrpyHTO -
BbIX BOJ A OoOmHUH BOAHEIA HamaHC ydacria.

[1{,45. 3cHA adpauu¥ ¥ 30HA I'PYHTOBLIX BOA  CBY3 aHb
Mexiy CoOOl llepeMelneHHeM BJar¥ nNyreM HHQUIBLTD aiUHM UM
giraronepesoca, lloareMy B nanpHelueM No[d IapaMmerpoM Hi-
¢inpTpaAUMY OyneM HNOHMMAarh BEAMYHHY BOAOOOMEeHa MexX Ry
30HO# al2p any¥ ¥ IPyFTOBLIMH BOASMH, KOTOpAasi XapaxTeph-
3yer pasMep NUTAHUG T'DYHTOBBIX BOA HAU YyBI&KHEeHUe Ir'pyH-
TOB DOA NMOROWBOH COORYXeHVd.

11,46, Cpasp MexAy 3THM'I 20HAMH HCClledyeTCs H a
oCHOBe HCHoNba3oBaiua ypapHensa [ .H.Kametickxoro

, Q,-Q
w=p st - At (11.4)
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rpe: W -~ BennyHH& BOAOOOGMeHA& 30HHW I'DYHTOBRIX BOO C
30HOR aspalnHH,
M - KO3¢¢pHIHEeHT BOAOOTAAYH HIIH HefoCTaTKa HA -
ChHlll eHHEH ;
AH - BE3sMeHekHe ypoBHS IDYHTOBBIX BOA 38 BpeMsd
at
Q‘,Q.l-:: NPHTOK HIH OTTOK I'BYHTOBBIX BOI, oIpeaende -
MuI# O fopMyiiaM THAPOAHHBAMHKK,
() - niromaar banaHCOBOI'o y4acTka.
[li.47. Benuyuna \\N/ , gpafiomadcs OAHHM H3 OCHOE -
HeIX TOKasareiled, HeoOXOoAHMEIX B pacYerax AWEAMHKH PO -
necca NOATONJIEHHH Olipenesgercs NABYMH He3ABHCHMEIMH Iy -
raM¥ To ypapHeHH (l11,4) u mo HHXe NPpHUBENEHHOMY ypap—
HeHHI0, KOTOpOoe y4YHThiBAer OalTaHC BJIari 3O0Hbl asp auMu:

W N-V K BBy 83 (11.5)

rne: N - konnwecTro arMochepHHIX ©CAQKOB, olpepenge -
MO2 HENOoCDeACTBEeHHO Ha MeCTre IO 0CadkoMepy
HAH N0 JaHHpM Gl ajuieil’ MeTeoCT aHIl MU,

V - cymmaphoe wcnapeuue, onpegensieMoe: a) ¢ Io-
BEPXEOCTH NMOYBLI B 30HE HEOCTAaTOYHOTI'O YBJII&x -—
Henug-ucinapureineM ITHU-500-100;, B 30He mocra-
TOYLOI'o yBlaxheHdg - ITU-500-50; 6) c Boamoi
nosepxHoctd - ITHU-3000 unm mo pacyery ( oM,
“Yxas aHus o pacuyery HCHapeHud C TOBEpXHO —
cra cymu”, mag-so ITH, J1., 1970 r. - npoexrt);

K - KoHoeHcauus piaru, onpefenseMasd IyreM IepHO —
AHYECKOr0 B3BQUIMBAHUSA MOHOJHUATOB I'pyHTa,0T00-~
PAHHBIX HaA pa3HbIX I'MYOMHaAX OT NOBEPXHOCTH 3ev-
JIH WIH 110 IIOK&38HHAM /NM3HMETpPOB,;

p p - NPHTOK M OTTOK HNOEBEpXHOCTHLIX BOLA, DBeanyHHbI
Pl. P2 onpeaendioTCd NyreM HU3MepeHUd pac -
XOOOB Ha 'HAPOMETPHYECKHX CTBOpAaXx HIH NO pac-
yery (cm. CHall II-I' 8-62 u CH 371-87);

AD - mamenenme sanaca Bnarm B sone aspallHd H HA
NOBEPXHOCTH aeMn¥ a3a nepdon A1 . Onpepenser-~
Cd H3MepeHUeM BIAaXHOCTH OTOOpAHHBIX MOHOJNH -
TOB I'PYHTA HIM NyTeM HCOOJIL30OBAHHY HeUTPOHHO-
ro Meropa-lpubopa rtuna HHUB.
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(1.48. Ecnu B ypapuenns (lI.5) HCRmo9¥TL  BeNHYHHY

AD s TO TMONYYUM BENHUMHY BOAOOOMeHAa NMOBEePXHOCT H H X

At
BOA C 30HOK aspdaiHf.

[Ilpn BHICOKOM IOJIOXEHHMH YypOBHA T PYHTOBBIX BOA Be -
JIH9UHE BOAOOOMeHa MoxXerT 3aMepdThCd JH3UMEeTpUY e C KHMHA

yCT aHOBKaMH,

11,49, OcHoBHHIe ypaBHeHHR GanaEca BJIardi C yYeTOM
OCODOeHHOCT el HoaToniigeMulX IPOMIJIONM AA0K NpHBeAEH! B
rabaune (IU.2), B KOTOpO# BOAKL 30HH AFpPANHA H TOBEPX -
HOCTHbie BOALI Ans yaob6crsa pacyera ob6belHHEHH,

.80, [lng oneHkA NpPOHCXORAmMMX B Opomecce CTPOH-
TeIbCTB& N 3KCHJIYATANHH COOP YXKEeHHH H3IMEeHeHMR B coCTap-
JASIOIIUX BOAHOI'Q GanaHCA 30HB a3paNHE H I'DYHTOBLIX  BOA
HeOOGXOAUMO NOCHEeAOBAaTelbHO BHIYECTh U3 ypaeHeHuft (l.8),
(.12), (0I1,15) ypapmesus (I1,8), a ma (II,10), (UI.12) =
(H1.16) - ypapmenme (IU.7) (cm.rebamny (11.2).

Hcnonpsopaune ypasmenms (11.8) (em.rebmmmy (11,2
NO3BOJNSeT AeNUTh HOTepA BOARI H3 BpeMEeHHBIX TpyoolnpOoBO—~
OB H CymecTBymel CerH HOCTOGHHKLX TpyooupoBOAOB Ha
IepHol CTPOHUTenLCTBA:

C_._V..N-P'—K*PZZ'WT,(D'*DZ) (111.18)

unid Ha TepHOA SKCIIIyaTauud — H3 ypasHenus (I1.12). Kpo -
Me TOoro, s ypapHesug (1II,18) cTanoBHTCEZ BOZMOXHHM OI-
pefeluTs BHYTPUCHCTEeMHEI# ApeHaxHbIi CTOK 3a nepuon At .
Ona sroro npedsapHTe/bHO HA OCHOBE INHAPOLAHHAMHE Y e CKOIO
aHald3 a KojebaHdWk I'DyHTOBHIX BOA HeoOXOAMMO OHpene/HTh
BeUIMHY Bonoob6MmeHa (ununnTpanum) Mexny 30HOK aspa -
IIHd H 30HOH I'PYHTOBBIX BOL, KOTOpAa# BKIAIOY&ET K BeNHYHHY
KOHOEHCanHE Ha NOBEePXHOCTH IPYHTOBRIX BOA.

[11.5]1. Bennguau npHTOKA B OTTOKA& I'PYHTOBBIX BOA K
6anaHCOBOMY y4Y&CTKY ONDPENeNndgTCd TaKXe I8 OAHOMEpHO-~
ro B miigaHe NOTOKA, Ha OCHOBe AAaHHBIX KoJebaHui ypoBHel

'PYHTOBBIX BOO HO TpeM CKB&KHHAM, pPAacCIoJIOXeHHLIM B
cTBOpe IO HOTOKY rpydToBhix Boa (prc.ll,l1) no cinenyommm
POpPMyHaM:

[lpaTok rpydToBeIx Bog Ha MOMEHT BpeMeHH t- ’/'Z :

Q=K h[]-j,, i ; hn,t*‘[z an-j.tH[zEan.tH[z (HL19)
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Tabnumia 1,2
OCHOBHEIE YPABHEHUWA BOILHOI'O BAJIAHCA TIOLATOIINAEMBIX

TEPPUTOPHUH
i PABHEHHE BOAHOIO BAJIAHCA [lpEMewaHue
! o crpou- ) Ilepuon crpo-! Ilepwon skcnnyara- | Ilepuon aK-!
' TeJbCTBA renbcrsa | unr (6ea npenaxal }cnnya'ramm;
l |

|
!

(c IIPBH&—)

omepr [T BRE [ WAV ERC (W TR TRE N o e »
socraie |- D' Dz) +K*(D,* Dq_) (D,+D,) +1*K=(D,*1),) ! ©  TTOK HO—
poast u | (Ii,.B) (111,9) (11,12) (LU.12) BEPXHOCTHBIX BOA
BOABl 30— Dl-—HaMeHe- K-xoupeucanun Hna 30861 aspaiudu IIpH,l Ha eOHHHOY IO~
Hbl adpa-—| HHe 3ara-— BOAHBIX II&-— HQJHYHHL NOKPLITHL HQ- | mand y4acTEa 3a
Il HH CoB Biaru pOB BHYTpDH BepHO CTH: | nepuon At ;
Ha MoBepX— | 3O0HBEL &3pa- | N = armocdepusle
HOCTH; N¥K H Ha V=M1 K Ko D, (11,12 | O CaiKH;
D2- U3MEHe- | INOBEPXHO - W=1+T+K*K | V — mcuapense c so-
HHe 3ana- CTH +1) | AOEeMOB; INIOBepX-
cop mnarud |C-morepu mo~ | [latondpel nepesnes 5 HOCTH IO YBhI,
B IOHEe Abl ogaBa- KO—BHyTpHIquBeHHaH (11,12 } TpAHCOHp anugd H
asp & MH; eMo#l and KOHAEGHCauHY : | T.0.)
HYMA CTPO-= | 1 o/ ooig ua xana ' W ~BonoobmMen Mex —
HTellbCTBRA a Ay 30HOR aspa -
7143 al HOHH bIX CH

HAA H I'DyHTOBbI~

CTeM
F MH BOAa&MH

T -morepu  BoAH, wll,~ npuTok ,oTTOK
nonasaeMoi A =P ’ )
FPYHTOBLIX BOHMA



14

[lpopon xeune Ta6nll,2

1 TEeXHOJIOH9eCKHAX

HYXHO Yy4Y9a8CTKOB
OejCTBYyIOL HX

W=Q,- QD" | W=0, 0, D5 -
“J*Dp
BT (Ill.‘?): l |
D -masmenenne | 1 (11.15)
< I | (11.10) (11.13) B —oryronce
FPYHTOBRIX | P oremuntt
BOA, ' Op eHaXK H bI #
J -nopnuTbLIBa-| l crox & a
HUS TpyH - | nepuon At
TOBBIX BOA l
3a cyer He |
D ST SK aH U h - e Ter =
CyMMmap~ N P Q) J V*D+N Qe CrKAVRE NP QyrTelI*K= IN*R 7K %*T P
- + )-3 ]y P*(D +D, Dy I|=V* P, Q,
Hoe Koy *Dy* D)0, [HD,Dy D, T L[ (D" D,* D+ D
11 9ECT BO (L8 | (I11.11) (11L14)} = 2" Uz PG)
BJGrH B | ] (111 A
BLIieJIC B~ | | Q*H*T*Kg"Ka:V*Qz‘
HOM 3Ie | *(D,* Dy)-J-D, (UIL.17)
wesre | I
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Puc,lli.]. CxeMa pacnosiox eHHd HaOMIOAAT €IbHEIX CKB&XHEH
Ha 6GanaHCoBOM y4HacTkKeé IpU OAHOPOAHOM B MJ&HE
NOTOKEe I'DYHTOBEIX BOA:
a) paspes, 6) nnan
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OToK I'pPYHTOBLIX BOI HA TOT Xe MOM@HT BpeMeHH:

- + | *h + 1 v + -9 + +
Qf\(hn’t 222 Mt +Y2 Hn,t+th , antip_ (111.90)

rae: QLZ ~ yoenbHut npuToK (OTTOK) I'pyHTOBHIX BOA Ha

eAMHEHOY WHPHHEI MOTOKA, IPHUTeKaomull Yepes BepxHee( HHX -
Hee) CeyeHHE BLIAEIEHHOI'O 3JIEM eHT a:

an-1,t+llz;an.t+‘hi vH“*ht*‘/?- - uanopst (oTMeETKE  ypos-

HA) B HaGMOOATENLHBEIX CKB&XHHaXx |1 -1, Nu N+l Ha
CpedHdX MOMEHT BpeMeHH t + 1/2

hn_h{-’...ih_; hn “tf”z; hn,”) t-l- 1’2 -~ MOIMMHOCTMHA PPYHTOBOI‘O no-

TOK& B HabIoAare/lbHLX CKBAXHHaAX HA CpeAHHK MOMEH T
ppemenn U + 1/2;

K - xoapduumenT ¢unbTpannm.

Benuunna poaoobOMeHa& I'DYHTOBBIX BOA C 30HOH# aspanHH
(uudpmnbTp ausa) ompenensercd mo ¢opMyne:

"Hott ~"Hnt _ o 44-Q
W=M— =135 (111,21)

rone: W - BeanumuysHa Bomoo6MeHa, KoTopas  BK/IIOYEET H
BOJIMYMHY KOHAEHCANUH Ha NOBEPXHOCTH I'DYHTOBOrO HOTOKA,

€, u €, - paccrosiEMg COOTBETCTBEHHO MEeXAy NepBOH -
BTOPO# M BTOpOi-TpPeTheilt CKB&XHHAaMHu,

v v
Hn‘t; Hnit*i - Hanophbl I'PYHTOBEIX BOO B CpeAHell CKBa-

¥IHe B HAYaAAbLHBI® MOMEHT H HA KOHe4YHbhI¥ MOMEHT BpeMe -
an (t + 1) aa IpoMexXyTok At ;

AH="Hq ¢ 7 YHp ¢

B cnyuae ropHsoHT abHOI'O BOAOYIOpAa ¥ pAaBHOI'O pac —
CTOSHUEI MexAy Habloaare/bHBIMH CKB&KHHAMH  BelH 94 H bl
Halopa OTCYATHIBAEMOro OT NOBEpXHOCTH Bodoynopa H 3 a-
Mensiorca B ¢opmynax (II,19), (11,20) u (LI.21) Ba Mom -
HOCThL MoTOKa N , & paccTrognre MexAy CKBaxHHAMH O
u €, Ba AX.
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Prc.lll.2. CxeMa pacmonox eHAsS HEOMOA&T @ABHLIX CKBaXHH
Ha 6amaHCOBOM YYACTKe IpH ABYXMEPDHOM IOTO-
Ke I'DYHTOBHX BOX
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1.52. [lna apyxMepHOro B IjlgHe NOTOKA HOpMAal b H O
OepBOMY CTBOPY 3&8Kiaaawpaercd BTOpo#f CTeBop, TAKkHM ofbpa-
30M, 9YroOH HeRTpansHasd HabmoaarelnbHad CKBAXHHA Yy Hero
copla/la C HeHTpanbHOR CKBaxMHOf Nepsoro creopa (pEclIl?).
Pacger BenuudHb OPHTOKa H OTTOKA I'DYHTOBHIX BOA HPOH3 -
poaATCE HOo TeM xe ¢opmynam (I1.18) = (11.20), a Benmgn-
Ha BOAOOCOMeHa onpenenderCd ClefyloMEM o6pasoM:

'Hnttﬂ "Hoit o] Q0O g“ﬂg
2 Elx"'E!x Eig-tﬁg (]_[_L211)

L

rge Q; . Q; - OPHTOKH I'DYHTOBRIX BOA K pac-
CMarpHBaeMoMy yd4CTKY OO ABYM, B3 4HMHO I epleHOUK ylap -
HEIM CTBOP &M, Az, Qy - OTTOKH I'DYHTOBHIX BOH,
Cix , 0y ~ pacCTosHEd MexAy CKBaxHHAMH I o
CTBODPY 1-1 (OCb X) E| p Ezg - pacCTOdHAAd MexAy
CKBAXHHAMHE IO CTBOPY I'I_l'? (oce ¥) (pue.li.3).

11,03, Cayyat pe3akoHeOAHOPOOAHOTO (nByxcnoﬁHoro)
BOAOHOCHOI'O NAACTA gBASerCd AOCTATOYHC X apaKTepHBIM and
NOATOIlNIeHHBIX TEeppHTOPHHA,

B sroM cnygae Moxer OHITh HCHOJNL3OBAHO YpABHEHHE,
NoJiy9eHHoe NIpH cleAyignHx NpedlOCHIIKEX; B BEpXHeM Cloe,
CNOXeHHOM H3 clabolnpoHumaemoro rpyatra (cyramHok, méc-—
Chl H T.I,), ABHXeHHe BOA NPHHAMAETCH TOJNLKO B BEPTHK alb
HOM Halpap/leHHH, 8 B HHXHeM, CI0XKEHHOM H3 XOpowo Hpo-
HHI aeMoro rpyira (mecok ¥ T.I.), — TOJBKO B TI'OPH3OH -
T albHOM HAaNp aBleHEH, OPH 3TOM CKOPOCTH NpAHUM &0 T C K
HOCTOYIHHBIMH 10 I'NiyODHHe NOTOKA I'PYHTOBLIX BOA.

PaccMoTpuM ABMXEeHHEe BOALl OTAEIBHO B  BepxHeM h
HmxHeM ciosx (pmc.lll.4).

Bepxaugt cnojt, s cnabouponunaemoro ciog rpyHT &
non HefcTBEEM PaS3HOCTH HANIOPOB A Sh sa Bpems At
B HMXHHE Clof DocTynmaer pacxon AQ , B TO xXe BpeMs i3
3OHLI a’dpanky eme AOOCapNdercd 3a CYer HHPHALTPAIHE KO-
nugectBo Bilard WALAZX . 3TO BBHI3OBET YyBE/IH Y€H He
o6beMa poab pasHoro M AHAX ¥ COOTBETCTBYIOm i
nHoAbeM YpOBHS I'pyHTOBHIX BoA, PacderHoe ypaBHeHHe Ga-
JaHca oias BBpXHel"O CJI0 €1

N- ﬁ t 'ﬂla— (11.22)
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Puc.lll.3. CxeMa pacnojoxesds HaG/JMONA&TEILHLX CKB&XHEH HA 6a/1aHCOBOM

yqacCTKe, IpH ABYXMEpHOM B HJ/laHe INOTOKA I'PYHTOBBIX BOA C
pPe3KO HCKDPHBJIEHHOA HNOBEPXHOCTHIO (Kynona)



Puc, lll.4. Cxema nenxeHus BOAL B pPe3K0 HEOAHOPOAHOM
ABYX CNOKHOM BOAOHOCHOM nJjacre



Orkyna
“Ha.t+2 - "N t+th
Hn ,t*llz

rae O (g - pacxon U3 BepxHEro Cjlod B HHXHHAR; KB -
goadfunHesT PuibTpanuH BepxHero ciog; AH="Hyi4-"Hat;

AQ, " KBAI (11,23)

an t ~ OTMETE&aA YpOBHA BOOLI AJId BepPXHEero cjiod
!
<
g ckpaxnHe [) y H8 MOMEeHT BDpeMeHH t ' Hn,’ut -

TO X€ dYepes DpoMexyTok BpemMenH At , r.e. Ea MoMmeHur
L v
Bp €M eHH t +1; Hn,t*‘/z ~ TOXEe Yepea NpOMexy -

TOK BpeMeHH at/e; “h n,t+11 -~ Hauop  HHXHe-

ro CIO0" B LHeHTpalbHOX CKBakHHe crBopa (pmc.ll.4).
Hwxunii cofi, Ma Bepxsero ciog mocrymaer obb eM
plard pasEnd M AHAX , HO BCllenCTBHEe HEeCRHMAaemMo -
CTH BOOB H IopoA (XeCTKHR poxHEM QHALTpANHH) H Hepas -
PHIBHOCTH LIOTOKA H3 pacCMAaTpHBAeMoOr'o 3JIeMeHTAa BLITeKaer

Taxkof xe o6beM BOALI, ITOT 06beM onpefendercs K 8K
Ay AT » rae A Gy - Pa3HOCTbL MEXAYy HPHTO —
KOM TI'DYHTOBBIX BOI q’l H OTTOKOM q,z :

- - K m v v <
g, qfi"qu“ﬁaﬂfh( hn-i,t'*‘/'t-z hmt“h+ hn+1,t+'l7.) (L.24)

rae KH - KO2¢PHAIHEeHT ¢HABTpAanlHH HHXHero ciogd, [ —ero

9 v v

KH Ihe30MeTpHYeCKOI'0 I'OPH30HTA& B IIepBOH, BTOPOHU ¥ TpPETh-
el CKBaXHHEaAX B MOMeHT BpeMeHH t + 1/2.
YpapHerue Cananca Oyner UMeTh BUA:

AQgt 40,0, me AQ.=-8(, (11,25)

Onpenenenne napamMerpa W  Moxer NIpOH3BOAHTHL CH
IO YPARHEHHIO:

W -.-.-.M_M_t_vH +at Hot +KB°Hg.t+1/2 "Nnt« iy (111 28)



AR

#H t*ith K m /e A v
WMy (AH:L')T( hﬂ-ht*'h L ey h"*’:**'k)

(1.2 7)

[ing acnonpzoBaHBg ¢opmyan (111.28) nocraroumo uMers
TpH Hab/uoaarelbHbie CKB&XHHH IO CTBOPY C QHABTDAMH B
BepxHeM ooe B worBepTyo (IbesoMerp) padoM ¢ HEHTpalb-
HO C (UALRTPOM B HHXHEM Clloe, & IIpH HCIOJ/IL3OBAHHH (Op -
myast (IH,27) Heo6x0QEMO YCTAHOBHTE MONOIHHTENLHO Nhe -
3oMerphl B6nEau CckeaxuH (| m1 ) -1,

ST0 N03BOJISET TEKXEe OIpedeiluTh KoappHUUeHT ¢(HILT-
pANMY Cla0ONpPOHHN 86MLIX I'DPYHTOB BepXHero Cnos, KOTOp il
B NONEeBbIX YCJHOBUAX oIpeneNiTh BeCbMa CIOXHO:

— Kﬁm 6Hn,t*'h (zvhn,tﬂlz}hnﬂ,’c* /2 “vhn-htn/zz
K& ()

"Hy gatfe- 'hn,t-r'lz
(11.28)

Herxoropbie cniygar pacdeToB AJH HEOAHOPOAHBIX B p&a3—
pese W IilaHe I'PYHTOB paccMoTpednl B pabore A.B.JleGenesa.

[11.54, Ha moaronngaeMuIx HOJOIMaAKAaX, CAOXEHHLIX pPhIX-—
ABIME I'PYHTAMH, BO MHOI'AX Ciaydedx BO3HHK&eT I'DABHTAUH -
OHHO-~VIDYIrA# pexHM (QHALTPANRH, IPH KOTOPOM DACCMATpPH -
BaeTCcd OBHXEGHHe CXKXHMaeMoll XHAKOCTH B Ae¢opMHp yeM o i
nopuctofi cpege. [lpg aToM, B GonboiHHCTBE Cliyuaen, CKEME&-
eMOCTbIO BOAK! MOXHO IpeHebpeuyn, IlosToMy, B Tex cinyuasx,
korga kKod¢quuuenr unesonpopoadocrd (Qy ), ompepenen -
Heiff Ong yupyroro (H&uopﬁoro) pexaMa, OKas3biBaeTCH IO
CBOEMY 3HAYeHHI0 ONH30K KO3(PUIHEHTy yPOBHEIPOBOAHO CT H
(g ) mpu rpaemranmonsom pexume (Geanamopnom), Heot -
X0AHMO Ioian30Barbcf ypaBHeHHeM [le Bucra-Bepurumna, xo -~
TOpoe B KOHeyHOo-pa3HOCTHO# (opMe HMeer BHA:

Kk H [VH“—L‘”'HM-ZQJ——&“Q] (111.29)

rne.

- . - ::.. K
0= g+ 0y » 9" 5 QAR 57



raoe: H - CpenHdd MOMHOCTh NOTOK& I'PYHTOBHEIX BOA, [}p-T0-
PUCTOCTh I'PYHTA [0 HACHIIE€HHAS ero BOROH,
. E , E ~ MOAYAH fAepopMaOHH BO —
Eex CK

Px= ém *0; B »

opl H T'pYHTA, r -~ 00BEeMHLIA BeC BOARI; Q1 % Q?.

onpenengerca mo g¢opmynam (I1,19) = (1L,20),
Ypasuenne (l.28) mpumensercs npu Qg = Qy,

a IpH _%Hg_ < 8,0 ynpyruMu cmiaME C omEGkofi He 6o -

nee 10% MOxHO HpeHeOpew M TOrna PeXHM I'DYHTOBEIX BO
CYUT AETCH I'D ABHT Sl HOHHHIM,

O6bigHO, Mg CiiaboCxHMAaeMbix IpyHTOB, HalpHMep, niag
neckKd, MOXHO NDHHAM ATk PeXHM XeCTKHM, T.e, pacyserT
pecTd no fopmyne (IH.21),

11,55, Ilnact orpaHn4yeHHO# MOMHOCTH. [loBepxHOCTEL
FPYHTOBLIX BOA pe3ko HckpupieHa (¢opma Kynona), 9ro Sp-
NderTCd XapakKTepHbhIM IJIS HOATOH/NSeMEIX TeppHTOpHH,

Benngyvna soaoo6MeHa NpH I'OPH3OHT albHOM  BOAOYHOpE
olipexejgerCd OO CheAyiomMen 34BHACHMOCTH:

W =M%-H"“'f'g' (111.30)
._.A....B..= H RO H Lt “‘zﬂ,‘g,t*h [Hﬂ-!,i.‘l:*l ~ ZHﬂ,lltﬂ Y an.i,tﬂ N
A Pat Tatp* (8 )"
- Hp- it 2‘_“@411’5 Y Hn+1,l,t + _H_n.. SRUE ZHn,l,t+l M Hn,M,tn _
(a )2 (8y)*

_ Hpint - Hn,i.t* Hg,'u;,t ]
(ay)*

(I.31)
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+ -

___Q__:—_L_Q_L —_— Q‘__H*QJ_
AW aX Ay (111.32)

Benuwunnt pacxogos Qr , Qy =z Qg Qy - na
CpeaHHZ MoMeHT BpeMeHdu T + 1/2 onpepensiorca crepy -
om#EM obpasoMm:

Y

A

Q H _H_[]_?,_,L"__L‘n,_;_ Hnt 1 | Hn-ﬂ,], '3Hn.t*3Hn-l,i‘Hn.21
HRAER 4% BF:" L (4 X)

_ml;z'i&,‘i- K H,i-4 [ Hpint “3Hpi 3Hﬂﬂ'~{H_ﬂii-‘.'lﬂ..J
(8Y)3

. K Hoi-Hosod o B30 [ Hos2ii-3Hau,it3Hai = Hat,d
N L L

g=fepy . HuicHiez  Haie | Ho,is2=3Hnist *3Hni-Hni
Y= B Tinin L1y 6}3‘" | (a4Y)3
+ +
B soipaxenusx O ¥ O BMecTO _K_.H . o) {0
X J B ot
Ayer NPUHEMATh %_ Hn- 't;Hn- iy +Hpeg 19 |
a8 BMeCTO ..E_. Hn " cillefyer NpPHHHMATh %‘ﬂnn.i*Hn;_,_hLiﬂnﬂ,i:‘_

o8



B BoipaxeHsax png Ox H Oy BMecTo o= Hq,, i aAys-

P :
e IPAEIMAaTb _Kg‘ ﬁ_ﬁﬂ,_LLl+H?I)]3-_\_,lj_"'i§L):ﬂ__ s & BMeCTO
_E__H . HYXKHO —a—- f-t,iet T H L+ *'H NN EY
p n,L+ st 3

B ¢opmynax (I1.31) = (I1.33) H - Benugana Hamopa

FPYRTOBHIX BOA, B3MepeHHad OT BOJOYNOpa; f3= VE" + | ;

W, - Pacxod, NOCT ylaiomuR dYepes nmopowsy naacra (moa -
IATHIBAHAE) .

[11.56, IlnacTt HeorpanugeHHO#X MOIIHOCTH (T.e. BAESHHA —

eM BO/O ylopa MOXHO npeHebpeus). Bennunsa  BOOOOGMeEHA

W olipeaenderCcd HCXOAd H3 KUHEeMATHUJIEeCKOI'O YCIOBHA HA

CROGOAHOH IHOBEPXHOCTH, 3alHUCAHHOT'O B KOHEYHO-P&SHOCTHOH

dopMe:

Wzl&"“‘* ani. ket ?Hﬂ L,t ___‘i_ (‘Hn-}]i t*!"!“an L. te 1 ¥
J AT

*(an+1,i,t+ g =" Hﬂ-i,i.,t*'/t) 4 (v Hn.l.t*‘!z =Y ln.i,t*‘lz)z - (11.34)
AZ

¥4l
rae  Hpg i t+12 —~ HA&IOp B HEeHTPAIbHOA  CEBaxHHE

N Ba cpennuit MmoMenr BpeMernn t + 1/2 Ha raybune AZ
OT HOBEPXHOCTH, BeJIHYEHa |[) onpeaeasercd IO dopMyie:

v L e lfy = YH‘ R 1
Q:1__|'if_‘;_hl_f_7-__,__ﬂ¢;}__’i (111.35)

A2

[11.57. Pacuer Benuuusni Bogoo6MeHa (HEQRILTD au HH )
'DYHTOBRWX BOA C 30HO# adpauun W  NpoH3BOAHETCE IO
COOTBETCTBYKII MM (POpPMylaM C 34l0oJIHEHHeM HHXe Ipupe -
neHHHX Tabnum. Pacaers mo ¢opmyne (11.21) ceomgrcs =
rabnuny I.3, no dopmyne (1,22) B Tabnmny 1.4 =m 1o
popmyne (1L1.30) B Tabnmny IS5,
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TaSnmua 1.3

Pacuern mo g¢opmyne (111,21)

Jara | OrmerxE ypomueffi rpys— |[dara sa—
Cpen— | ___TOBMX BOR . |74NLHOrO
Her'o N HOCTR HOTOKE ('l'.) N [Ipn-
MO - Ckn, XOHQYHO - MO =
MeE~ | N I N +1 ro (T +1) &~
Ta MOMEHT A EHR @O
spe- |1 Hp 41 Bpeo-
MOEX M @HR
t+172 |- fin 41
1 | 2 — 4 | 8 1 8 1 7 1 8 )} o110 | 11 13 4



G0

Tabnuna 1.4

Pacuerwn mo ¢opMyne (L 22)

Hara LK, Lara na-
Cpea- v YANLEQI'O
Hero [ , -ormMerxa | {(t ) =
MO~ YPOBHE B KOoRa9—

N N — : BODXHaM HOI'O

Ta ciioe Ha (t +1)
Bpo- | | MOMGHT MO M @H =
M OH K

t +1/2 Bpe-—




TaSazna 1.8

PACYETH 10 ®0PMYJE (11.30




At

KOHT pObLHLIR D&

M A H




1.57. Ona cocrapnenng GanaHca rpyHTOBBIX BOA  HC—
0/IL3 yeTCH pasBepHyToe ypasHeHHe (l111.34):

(11.38)

~ Pa3’sHOCTh MEXAY INpPHTOKOM H OT-—
TOKOM I'DYHTOBBIX BOA 38 TIoHo -
polt mepaon. lipr arom AL, -
IPOMEXYTOX HOJIOXHAT eILHOI'O 3Ha-

YyeHHud ﬁ% , a at, -—npo-
M@K yTOK BP@MEHH OTpHH arejlbHo-
ro smazemxz A8 ;
AX
LW &T‘ﬂ- ~ BenHuwnHa pofAoobMena (oaTanmg)
rpyHTOBHIX BOA 3a rom, A1, -

IepHON BPEMEHH C HQJIOXHAT &ilb—
HHIM OETaHEeM, a AT, - nme-
PHORA BPEeMEHH C OTpPHIATEeNbHLIM
sHagedaeM W

[lpx pacuere no ¢opmyae (ll1.38) mcnonwayerca Tab-~
auna 1.6,

3) AHalUTHY9eCKHE MEeTOAhI OLIp eAeleHuT BeJIHYHH bl
audunpTpanud (W ) mo meammM pexHMEBIX

HabmoneHn

H1,68. llo pesyneTaraMm HaOmopaeEuf 3a ypoBHEM I'PYyH-
TOBLIX BOA Ha HpoMIJomAdKe TacCTo IPeacCTaBldercd BO3MOX—
HhIM AHAMUTHYQCKK OlpedendTh lapaMerp OONONHHTe/b HOI'O
AEGUILTD AIHOHEOro nuraHug W | a Taxxke HEKOTOphie MEf-
por eoJiIorUyeCKHe xapaktepuctukd, CymHoCTe 9TOre Mero Aa
ollpefe/ieHHd IIapaMeTpoB 3 ak/iYaercd B pelleBHH ob6parHo #f
sagayd adallUTHYeCKHM MeroaoM, Llng onpeaenenug 1 ap a-
MeTpoB HeobXxoAMMO pacuojiararb AAHEBIMH N0 YPOBHEM I'p YH~
TOBLIX BOA HA MCCHeAYyeMOM ydacTKe AJIS PasjMYHREIX M O -
MEHTOB BPeMeHH He MeHee, YeM 10 ABYM Habmioparesb H bl M
CKBAX HH aM ,

OnpepeneHie BeNHYHHL! HHGHALTPAUHHE paACCMATpPHBACT -
Cd Ha NpEMepe OPOMIVIOIM AfA0K YAJHHEHHBIX, HNPAMO YIrOJibHEIX

A KpyrJbIX B OnaHe ¢opM B OAHOPOAHLIX, HEOI'DAHHYEHHLIX B
jiaHe BOOOHOCHRIX NJIACTAX.
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11.58. [lpomnnomanka mupuso# 21, w®Meer B nnane
BHITHHYTYI0O ¢OPMY H 3HATHTE/NLHYIO NPOTHKEHHOCTh, B mnpe -
aesax 3Tod NPOMIUIOM &AKH NPOHCXOAHT HHPHNLTDANHES  BOIBL
co cpeane# uHTeHcHBHOCThIO W . Illp¥W sHawwTeanHO# AnuHEe
NAOM aAKH €e MOXHO paCCMaTpHBAaTh K&K HOJOCY HEOT'DAH H —
YeHHO# OJIMHBEI, pac4YerHad CxeMa B pa3pese ONpHEHAMaeT
B, ykasasHuf Ha puc,ll.5. B nannoM cnywae YyPO B €Hb
FPYHTOBEIX BOA B NPOHU3BONBHOK TOYKEe H B NIPOHUIBOJDLH bi i
MOMEHT BpEeMeHH olipefengercd no ¢opMyllaM: HOpH ‘g < 1

(8= %)
u*=‘£¢(%}é) *%Weacp[ L‘H‘Z] (—22[1 "P(ij')]

—-‘Jﬁf[i -p (Li) ]=5,(§,‘E) {10.37)

-+
PX)= ‘ﬁ"]e Ldt , K - Koa¢ppEnueHT ¢HALTp auHH,



Puc. lll.5. Cxema x ompefencHUi0 BeNHTAHH HEQUILTD SI(HH Ha
OpoMIIOm ARk ax yAJHHeHHON B ninaie QoOpMEl



(| - ko2¢PUuMeHT YPOBHENPOBOQHOCTH, M ~ HeaoCTarok
HACHI eH UL, hcp ~ CpedHfd MOMHOCTh BOOOHOCHOTO TOpH-
30HT A,

[lo dopmynam (UI.37) u (II.38), uMes peayIbL T a4 T b
peXHUMHBIX HabNooeHH#, MOXHO  BBIYHCIMTL L apaMeTph

Kh
W = —M—c’i . llycte uMeroTrcg 2 Habnionarens H H e
CKBAKHHEBI, PACIOJIOXeHHhIe Ha DPAaCCTOoSHULEX xl K X.. lny -
OUHL 'PYHTOBEIX BOI B 3THX CKBaAxXHKHHaX B KaKou—TO MO-
- *
MEHT BpeMeHH t =1 P ABHE! h, % hz . Toraa, eCIlHn
xy » Ly ® x9 > L, nmnonyuaem, =TO

- hz"‘ hn - fg(gh((:*! - .
U Ny~ Ng ) ft(ghT*) B F1(§11§19T+) (11,39)

X, _
[lo aTo#t PopMyne, 3Had ngl- L, ? gf L'L

*
NOAGOpPOM HAaXonMM GeapasMepHoe BpeMs T . 3Have HHusd

T* , CCOTBerCTByKQUHE pasAveHEM 0, g,‘ , ® gz
npupeneHs B Tabnmme (ILI,7). 3mag L o dopMyne
Khep - THU
0='}L——P - t‘ (m-40)

HAXOOMM YPOBHEUPOBOAHOCTL HilacTa, 8 N0 H3BEeCTHOH BelH-
JUHEe HeOOCTATKA HAaChieHHd PA - OIPpOBOAEMOCTL IJIACT A
thp . danee no q)OpMy.TIe

- KhCE (h'l" ho)
5,(E., ) (11.41)

Haxonum nmapamerp unpuapTpandonsoro nuranug W ., 3xa-
'yl

tenus dyskumu §, (§ T ) ane pesnnunnx ¥ = | g©pube-

deHnl B tabnume 1.7 m U8,

AHQIOr¥4YHO NMOCTYI&OT M B TOM Clyyae,ecid Xy L L,

x24L

llpuMep pacyera, YpPOBHH I'DYHTOBBIX BOA B HAGMIO -
RarenpHbBIX CKB&KHHEX, PACHOJOXKEHHBIX HAa pAacCTOdHHE g X

X,=200 M, x,%300 M oT oCH NpOMIIONMAAKH YAJSMHEH HO
*

GOpMel mHpHHOA 2L = 200 M, IO HCTeYeHHUH BpeMeHH t =

l rong nogagnuce coormercrmenso #Ha 1,0 M 8 0,5 M. He-—
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Prc.lll.8. CxeMa x onpenesneHmic BENEYAHL HHOEALTD a0 RH
Ha NpoMujomanse Kpyriaofl » nnade ¢opMH
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OL

&
f2 2

Q =0,1 0,17

N =0,2 0,24
n =0,3 0,34
n =0,4 0,48
n =0,5 0,83
1} =0,6 1,59

N =0,7 2,88

3 4 5 8 3 4 S 8

0,97 2,37 48 6,9 08 1,79 4,8 8,2
158 4,1 17,3 12,6 0,8 3,02 7,3 10,7
254 6,08 12,6 20,0 1,41 4,65 9,9 16,8
40 8,2 20,3 31,7 2,07 6,7 14,3 25,5
50 11,1 31,2 47,5 3,38 88 20,7 41,3
10,0 18,3 50,0 79,0 6,2 12,3 37,8 68,0

21,0 47,7 86,0 132,0 8,1 22,6 73,0 120,0

0,74 2,5 4,3
1, 38 1,5
1,86 6,8 11,7
2,82 8,8 18,3
4,42 13,5 27,8
7,9 20,4 43,2

13,3 34,8 75,0

Taonma .7

4,0

1,07
1,85
2,43
4,25
7,6
13,6

22,3

8

3,8
5,3
7,3
13,8
21,7
32,6

44,3



1L

0,25
0,5
0,75
1,0
1,5
2,0
3,0
5,0

10,0

1000

0,0114

0,071
0,214
0,385
0,528
0,850
1,180
1,720
2,680
4,580
13,200
18,710
47,400
71, 80

0,0005
0,0141
0,087
0,178
0,282
0,900
0,740
1,220
2,085
3,880
12,3
18,8
45,4
67,30

0
0,0004
0,0083
0,023
0,583
0,162
0,288
0,575
1,22
2,79

10,74
17,12
44,10
65,2

0
0
0,0002
0,0027
0,0087
0,0365
0,088
0,243
0,854
2,16
9,25
15,43
43,30
84,10

IIH’_

5,0

0
0
O
0,00040
0,00074
0,0068
0,023
0,083
0,318
1,178
7,91
14,0
40,7
62,40

0,0079
0,0046
0,0249
0,138
0,74
8,71
12,64
39,0
°8,7

Tacnui a 111.8



06XOAHMO ONEHHThL BEJIHYHHY QONOJHHTENbHOIO HHPHILTD 8-
N HOHHO'O HHUT aHHd, €ClIH KO3dpHIHeHT HeAoCTarkKka HacChl —

B nasHoM cayuge

gi «20 2; ‘é.i 300 = 3;

100 ‘l‘ =0,5

[lo rabnune (1U.7) HaXOOMM, YTO BTHM BelHYH H aM
coorsercrByer LT = 3,38. Torna mo dopmyine (I1.40)

0,1 ‘1
Khey= 1 sggs 00’ = 9,2 M*/cyTxa

Ilo rabaune (11.8) maxonmmMm, wro mpu E = 2 A

T* = 3,38 pyskuns f, (€, T*) = 1,4. losromy B
COOTBETCTBHH C JoOpPMYIOH (IH 41)

M/CYTKH

11,80, IlpoMnaomanka xkpyriofi B niaade tdopMer, [Ipom -
nnaomanka B NiaLe UMeeT KpPyrayio ¢opMmy, pagryc ee R,
(puc.lll.B). B npenenax mpoMIAOINAAKH IPOKCXOAUT HHOHILT—
panug co cpenseit mHTencupHocreio W . B atoM  canyuae
YyPOBeHb I'DYHTOBHBIX BOA B HPOH3POJBLHOHX TOYKe IIgacra Ha

DACCTOSHHY 'L OT HEHTpa NNoinajk#H B Mo6oi MO M € HT
BpeMeHH MoxeT OnITh OUpefeieH U0 ¢opMyie:
W Rﬁ -
-h o+ — o y (11.42)
- 1
roe: |, = G‘;}. ; = 'ﬁ'o , OCTanbHbie o0003HAYEHHY

D exHue, HOJIb-ByﬂCb pop MyJo it (1lI.42) aHamoruuHo ap eanl -~

AyiieMy clayYaio, 10 OdaBHBLIM pPeXHMHBIX HabdioAeHUA npem -
CT apigercad BO3MOXHBIM OIpedelidTh ItapaMerpul W u (1

B nanHoM cnyqae tbOpzvnyIa (11.39) npuuEM aer BHA:

L

'1- Nq = Ng 1, 1) (111,.43)
h‘l ho Rnn (1’21?)
[lo aToft dopMyne NoaGoOpOM HAXOAHTCH BpeMd T*, a aza-
TeM 0 dopMyile: ~% P2
_Khep 17 Ry (11.44)

M t*

12



HaxONHM ypOoBHeIpoBOAHoCTh Nnacra. [lanee mo dopMyne:

'-lKhCP (ht B hn)

(L1.45)
Su LU RN { TH A S
Ry Rgp (1, T*)

w:

HaxOAQMTCE napaMerp W

3mavenngs T* , coorsercreyomue Das3KYHbIM (N Ty
# () DpHBeAeHH B TabiHne (I.8), a amagenus PYH KU HH

Rﬂl‘l ('L,T) - B Tabamae UI,10.

[11.81. IlpoMnaomanka upgMoyronnHo# B NraHe ¢OpPMH ,
[lpoMunomanka B nnaHe HMeer Op gMO YTONbEYIO GOpMYy H pa3—
Mepul. 2 £ x 2M | llps mocrynnennn Ha Hee MHGHABLTD 8N HOH~
HOrO HHTAHAY CO CpeAHefll HHTeHCHBHOCTLIO W  OOBLINEHHE
YPOBHA I'DYHTOBBIX BOA B NPOHU3BOJILHOR TOYKe C KOOpAHHA -
ramu (x,y), B m060#% MOMEHT BpeMedHH MOXeT GuTh HAANEHO
no gopMyne:

( _
h': hn-\' "Tv[v—kﬂ-l::—;; Ro(x’ giT) (11.46)
rae ff":% ’ IJ':‘%’ ’ T':git' . Bupaxe -

T

HHe M9 QYHKIHH Rﬂ (i‘,, g, ) B BHAY €ro CHOXKHO -

CTH 3[4eCh He HNPpUBOOHUTCH.

B panpHeliimeM 6yneM Opemgnojiararb, 9ro Habanw o a -
TelbHbIe CKBA&XHHLl peXHMHOR CeTH pACUHOJIOXEeHhI BAOJb OCH
y, T.e. aag mEx x = 0.

Torna

h;_"_b_g Ro lotg‘er)
= - (111.47)
1" h,-h, Rol(p,7,T)
3HAYeHUS T* , COOTBETCTBYyIOIHe pa3jHuHbM 1] , g'lt H

q.,_ , BRIYUCJIeHHBIE NIG ¢QOopMyile (1l1.47) npdBedeHH B Ta6-
e .11, Onpenenus Benuqudy T¥ , no ¢opMyie:

q= Rhep . (S (111.48)
M t*
HaxoOHM YPOBHEIPOBOAHOCTL maacra. fajlee N0 CoOTHOW EHHIO
T
JLK hep (Ny- hg)
R s L (
W mtRe (9, g, T*) 1.49)
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Tabnuxa 1.9

T iq 1 3uayesng T* HpH BEJIHYMHaX '2 , pABHEIX
S It 0.2 | 0 3 o 5 o 7 0.8
AR 4 ' ——5 o
- 0,5 - - - - - - - - 0,6
0,7 — - - - - - 0,1 8,5
3,0 1,0 - 0,097 0,126 0,206 0,36 0,8 2,7 15,6 1800,0
1,6 0,26 0,52 1,0 2,03 4,48 11,0 54,8 1180,0 -
2,0 0,7 1,54 3,10 8,49 16,1 54,6 403,0 - -
30 2,45 65,54 11,8 25,8 80,0 408,0 - - -
5,0 8,47 23,0 85,2 171,8 872,0 - - - _
0:7 - - - - - - - - 1,3
1,0 - 0,095 0,126 0,18 0,271 0,6 1,85 7,82 403,0
1,5 0,246 0,48 0,88 1,85 3,8 8,8 36,4 534,4 _
0,8 2,0 0,88 1,20 2,72 8,40 12,8 42,0 244,7 - -
3,0 2,3 5,0 10,3 24,40 69,0 275,0 - - -
50 9,0 21,0 54,3 148 ,4 610,0 - - - -
1,0 - 0,08 0,112 0,135 0,183 0,303 0,83 2,6 -
1,5 0,22 0,392 0,712 1,31 2,53 8,0 20,0 119,2 -
0,7 2,0 0,861 1,28 2,20 4,48 10,10 27,9 148,4 3000 -
3,0 2,2 4,48 9,20 20,0 54,7 240,1  2241,0 - -
50 8,8 20,4 47,0 128,0  4983,0  2981,0 - _ -



L

1,0

-~ OO

1,5

GL

Hpononx esaue

6 | 7 ! & 1 @ 1 10 1 11
0,61 1,08 2,18 5,22 24,3 1500
2,60 520 12,2 44,0  670,0 -
13,5 31,0 110,0  665,0 - -
89,0  207,0 1490 - - -
0,72 1,21 2,12 4,40 15,0 387,0
8,0 11,8 27,0 98,0 1180 -
48,0 79,0 118,0 2080,0 - -
2,72 4,5 9,05 21,0 90,2 -
27,0 58,0 152,0  665,0 - -



L

!

T 10 0,3 0,5 0} 1,0 1,5 2,0 3,0 I 5,0
1 {2 3 4 5 I 7 1 8 ! 1 10
0,082 0,325 0,320 0,308 0,275 0,048 0,001 0 0 0
0,135 0,517 0,501 0,496 0,407 0,162 0,018 0,004 0 0
0,223 0,782 0,752 0,894 0,597 0,329 0,061 0,007 0 0
0,388 1,114 1,088 0,084 0,852 0,542 0,16t 0,039 0,001 ©
0,607 1,502 1,442 1,334 1,171 0,810 0,324 0,117 0,01 0
1,0 1,020 1,859 1,734 1,545 1,138 0,558 0,263 0,048 0,001
1,649 2,384 2,308 2,168 1,082 1,519 0,885 0,489 0,142 0,008
2,718 2,854 2,772 2,826 2,407 1,940 1,232 0,790 0,315 0,037
4,482 3,388 3,252 3,101 2,874 2,390 1,644 1,156 0,574 0,121
7,389 3,828 3,741 3,588 3,354 2,860 2,080 1,570 0,908 0,204
12,183 4,320 4,232 4,075 3,840 3,341 2,555 2,014 1,208 0,554
20,086 4,814 4,725 4,587 4,330 3,832 3,036 2,482 1,730 0,888
33,1156 5,317 5,227 5,068 4,830 4,327 3,524 2,983 2,188 1,279
54,568 5,814 5,724 5,565 5,326 4,812 4,002 3,439 2,651 1,700

Tabnaga 1,10




LL

80,017
148,413
244,69
403,43
865,14

1198,7
1808,0

2681,0

8,312
8,812
7,310
71,841
8,309
8,800
8,205

9,800

8,220
8,721
1,220
7,719
8,219
8,719
9,218

8,718

6,062
8,561
7,081
7,559
8,059
8,559
9,059

9,658

[lponomxenne Tabn,ll.10

5 8 7 8 9 10
5823 5,305 4,408 3,927 3,130 2,152
6,322 5,802 5,000 4,421 3,819 2,824
6,821 6,332 8,545 4,048 4,143 3,091
7,319 8,810 6,000 5,420 4,808 3,575
7,819 7,308 6,498 5,841 5,120 4,081
8,319 7,809 6,098 8,402 5,811 4,584
8,818 8,301 7,502 6,044 6,114 5,059
9,319 8,810 7,096 7424 6,812 5,592



Tabnuga 1,11

AR N

8L

[!1 ,; i ; ! 3JHAageHud Tf NIpJd 3HAYGHUAAX D ABH hIX
¢ 1V | 1 | 0,2 03 ; 0,4 0,5 0.6 0,7 0.8
1j2)(3! 4 | 8 | 8 ; 7 ' 8 8 10 ! 11 ;'12
1 - -~ - - 0,05 0,708 244 11,80
[ o 2 0,808 1,412 2.83 5,83 1312 40,88 231,7 -
3 2,438 5,86 11,89 30,45 00,46 380,2 - -
5 8,405 22.82 52,48 148, 1 823,7 - - -
2 0,390 0,781 1,412 2.544 4.203 9,280 32,08 296,8
1 3 1,48 3,622 7.244 15,23 35,32 110,3 511,7 -
5 5,656 15,23 35,32 90,46 282.5 1521,0 - _
, 3 0,8l 1,18 1,903 3,13 5,06 12,48 32,08 163,90
5 3,13 8,244 14,44 32,08 74,22 220,86 1075,0 -

3 &6 1,418 2,544 3,208 71,244 15,23 37,11 134,686 708,89

{ 0,1380 0,338 0,871 1,415 2,602 7,244 32,06 487.0

2 0,781 1,903 4,203 9,279 2377 99,88 1023,0 _
0 3 2,972 7,244 18,00 32,08 1481  198,9 - -

5 9,280 27,57 74,22  199,7 8820 - - -



8L

S wn (W

() RPN

4
0,228
1,346
5,383

0,08
3,13

1,415

0,188

1,009

2,972

10,24

0,228
1,346
8,383

0,08
3,13

1,415

1

5

0,453
2,972
14,44

1,18
6,244

2,944

0,380
2,208

8,405
32,06

0,453
2,972
14,44

1,16
8,244

2’544

!

o

0,820
5,856
30,45

1,903
14,44

3,208

0,781
4,839

20,87

687,22
5,656

30,45

1,903
14,44

3,206

{

I

1,562
12,48
50,82

3,13
32,08

7,244

1,879
10,76

92,48
180,8

1,562
12,48
50,82

3,13
32,086

7,244

1 8

2,817
27,97
148,1

5,00
14,22

18,23

4,203
32,06

180,1
1247,0

2,817
20,97
148,1

2,00
74,22

15,23

[Ipononxenune ra6n, U,11

! 9

5,087
70,63
463 ,4

12,48
220,6

37,11

12,48
163,90

1377,0

)

5,80
70,83
463,4

12,48
220,86

37,11

!

10 f 11 | 1
18,81 -
296.8 ~
32.06 1&:9
1075,0 ~
134,55 708,9
74,22 1377
1764 -
18,81 80,46
208,8 -
32,068 183,8
1075,0 -
134,5 798,8



08

Hpononxerne taba, ll,11

31 4 ! 5 ! 8 1 7 1 8 1 0 [ 10 1 11 | 12
1 0,249 0,499 0,052 2,00 5,123 15,23 87,22 -
2 1,059 2,438 4,875 12,48 40,98  220,8 -~ -
3 3,447 8,831 21,52 60,88 255,98 1679,0 - —~
5 11,311 28,97 80,388 172,2 1869,0 - - -
2 0,226 0,453 0,820 1,562 2,818 5,08 16,81 80,46
0,1 3 1,348 2.972 5,656 12,48 28,57 70,63 206.8 -
5 5,383 14,44 30,45 50,82 148,1 463.4 - _
3 0,08 1,18 1,903 3,13 5,96 12,48 32,08 183,89
S 3,13 8,244 14,44 32,06 74,21 220,686 1078,0 -

95 1,415 2,944 7,244 15,23 37,11 134,8 798,9

1 0,338 0,525 1,059 2,101 5,383 16,81 115,89 -
2 1,068 2,562 5,686 13,12 45,24  231,7 - -

3 3,447 9,75 22,62 70,83  255,8 2259,0 - -
5 11,31 32,08 81,94 231,7  1969,0 - - -



I8

| 2 1 31
2
0,06 1 3
5
3
2 B
3 8

0,228
1,346
5,383

0,08
3,13

1,418

5 6 7
0,453 0,820 1,002
2,872 5,68 12,48

14,44 30,45 50,82

1 Il B l ;903 3; 13
6,244 14,4 32,08
2,644 3,206 7,244

Hponomxenne Tabn, 1,11

8 ) 9
9,818 5,88
8,57 70,63
148,1  483,4
5,96 12,48
74,21 220,8
15,23 37,11

18,81
206,8

el

32,08
1078,0

134,86

i

80,46

-

s ]

163,9

798,9



BHYACHSeM Hapamerp W ., 3navesus GyExuEN R (0, G,T )
AAS pasNAYHEIX g . % ¥ ‘U npEBeneHn B Tabamme LLI2,

[IpEMep pacuer&. YpOoBER I'DYETOBWX BOA B  ABYX
HEONI AT GNhHBIX CEXBAKHHAX, Pa&CHOJOX @HHBX BAOAR OCH ':] B

PACCTORHEH Y1"200 M B Y.=300 M or npoMuaomagk# pa3Me-
po 2M x 20 = 200 x 40% M*, MO HCTOUOHHE BpeMenm L'
2 roaa mopHANECL coarsercreeERo Ha 0,0 x 0,3 M.

HaftlTr penrwny W , eca® xosddEnHeRT HeUOCTAT K &

H ACHI @HEY ]A = 0,08,

0. Va0 L0 vy .30 _ 4
B nassoM cnysae x =0; 5'5 100 =% Y, " To0 ™ 3
Nl = %"%'—"- 0,6, .."él = 0,8. llo rabmme 1,11 Emeaxon nM,
&

s
YTO 9THEM BeJHWHESM coarpercrayer L = 12,48, Torpga oo

@pwne ( miﬁ):

48 - 100°

2,368

[lo TeSnmue LI.12 maxonum, wro mpx y=2 u 1* =12,48
dysxuns R{0,§,T) = 2,08, Mosromy

3,14 . 13,7 - 0,5 4
w e lm .¥m‘2'03 = 5,25 10 M/C}'TKH

Briuncnum senuyuHy W B IpeoNIoXeHHKH, 9TO NMpOoM-
niomAanKa Kpyrias B HMeer NpHBefeHHHf pamyc R,

Ra-2\x%—f = 180 M

Torna 1, =-eb 125 7,38

Bocnoapsosapmncy tTabnmmamu U9 m 1,10 maxopgaM Me-
* ~ Fradk o
TOJOM KEHTepHonmpopanus, wro L = 4,5, Kg( 1, T7) =

2,12. |
Mo dopmyne (ll1.48), c ydgeroM (1i1.48);

(T (hi- ho) 4,0,08.45,08 -4
W R, @, %% " 2.368.2,12 8010

= 13,7 Mz/cy'rxn

0.08 -
Khopﬁ

- 1,88

M/CYTKH

T.6, BIH9RRY, O/H3KYI0O K HpeanAymeMY.
82
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* =il — =

3HaYeHNd (QYHROUHU

50 | 25,0} 50,0 }250,0 !

m —
¢ Y0067 02 | 05 | 25 |
0 0,157 0,701 1,152 2,252 3,189 4,772
{ 0,079 0,370 0,661 1,793 2,411 3,956
1 2 0 002 0,092 0,740 1,245 2,883
3 0 0001 0007 0,282 0,503 1,823
5 O 0 0 0,064 0,204 0,879
0 0303 1,08 1,608 3,084 3,737 5,33
1 0,008 0,181 0,434 1,528 2,137 3,877
06 2 0 002 0,002 0,740 1,245 2,883
3 o0 0001 0,007 0,282 0,53 1,823
5 O 0 0 0,054 0,204 0,970

9,462
4,641
3,354
2,461
1,580

8,021
4,362
3,354
2,461
1,680

7,088
8,244
4,944
4,025
2,580

7,820
5,064
4,044
4,025
2,986

| aonuua i i 2

500,0 | 2500,0

7,762
8,937
5,635
4,830
4,015

8,322
8,856
9,635
4,830
4,016

9,371
8,545
7,243
8,317
9,255

9,031
8,265
7,243
8,317
5,285



) Pacders DepefpHxeHAS BAArH B 30HE &3DAaNHH

111.62. Ilorox BRaru nponopn¥oHaNeH 'PAfBREHTY K&IHAJ —
N9pHO —~COPON HOHHOT'O NOTEeHnHAana L? B mMobo# TOouke I'pyH —
Ta H oupepaendercd Do ¢opMyne:

a4 J Y Y (
i, 1 ~ Hi,50
3 Kol 35 3y~ 22 )
rae: Ko — KO3¢¢dHIHEeRT KaUHAAIpHOK BOAOIPOBOAHMOCTH, OIl-
penenseMufl 0o popMyne:
_ (W - Wo )-‘5'5
K= KT (11.51)
rae: K-xosbpunmesr ¢uabrpanmm rpyata, W - BI&xHOCTb
Ha paHHofi rnybune, Wy — HauMeHbmad BiIaro eM-—
KOCTh, (I — HOPHCTOCTbD, oY N oY ¥ -

ax 3y ' 3z
rpajdedThl KalHAAgpHO~COPOIHOHHO'O  NOTeHn Hajla
COOTBeTCTBEHHO HO Hanpapieaaam X, U, Z.
[loresnran HzMepsercd HpH NOMOIMH CHEIHANBbHBEIX K€ -—
paMHYeCKHX [Aar guKoB,
11i.82. Ong pacueros dopmyny (I.50) moxHO mpencra-
BATHL B KOHEIHO-P&3HOCTHOM BHUEE:

Woier ™ Wat - Moonteme ™ 20 et Foupe (11.52)

roe: Wgoe B Wa tet ~ BI&KHOCTb I'pyHETa B CpefHeM Ce-
qouud || Ha MoMeHTH ppemMens t # t +1 T.e. 3a At ;
AEZ =~ MOmMHBEOCTh H3y4a8eMOr'c 3J/IeMEHT& I'DYHT A,
\Fn-1,t*‘h.; qn,h‘h_ H Lrnﬂ,tﬂlz
K a1l A1/ 9pHO—COPONHOHHbIe NOTeHnH&IN B cedenEax [l -1,
n , N +1 Ha cpenEmii MoMeHT BpemeH:m 1t + é_ T.e

At
2 k)
11.63. OnpeneneEdEe BeJHYHHB yTe4eK NPOM3BOMHTCH Ha
OCHOBEe COCTAaB/ieHHY OajllaHCa pjlard [mJjid SKCIlepHMEeHTAaJILbHOI'O
cTroJ6HEKA I'pYHT A, HHXHAA OIpHE3MAa KOTOporo cosiaaaer C BO—

noyaopom (pmc.ll.7):

KgK;WJ—?*ﬂ-@\W-‘aH‘Z WiAH)*Wu"ﬁ—% (11153)
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Puc i, 7. CxeMa x onpegeneHHio BeAMYUHL HHPUILTP&IHHA 34
cHeT yTedYeK M3 BOAOHNPOBOAHO-KA&HAaNH3 all HOHHBIX ceTeil:
a) npH HamMuyuM ToJLKO NpuToka ¢ noBepxHocTE Wy ,
6) mpH OONOJHHTeILHOM OpPHTOKe yTeyeKk H3 TpyGolpoBoaa.
1 -~ Bonoynop, 2 - HavalbHO® MOJIOXEHUE YPOBHHA I'PYHTO -
BhIX BOA, 3 — NOAHSBIIHHACH YPOBEHb I'DYHTOBBHIX BOA, 4 ~IO-
BEPXHOCTbL 3eMid, D — TpyboUnpoOBOA
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rage: Ka-yreyka BOOR H3 NOA3eMHLIX KOMM YHHK &l WA
Ko - BHyTpUllOYBEeHHAad KOHAEHCAaUu U, poJ/ib KOTOpol 3a-
MEeTHO BO3pPAacTaer B CJl0oe, pAaCloJIoXK eHHOM  Helno-
CPpeACTBEHHO NOAR NOKphITHEM;
W‘B- NoJIHAd BA&roeMKOCThb I'DYHT A, paBHAaAS pAasHHL e Mex—
Ay HOpPHCTOCTLI0O M H OTHOCHT €NBLHBIM 06BeM 0 M

BO3AYX &,
Al - paccMarpuBaeMbilf OTPE30K BpPEeMeHH,
W; - CPeaHds Be/qHYMHA BJAKHOCTH B 3/EMEHTAapPHOM CTOl]-

AH’"'J—‘—%L - and HepBOTIo

OHKe rpyHTa

yieHa, CTodmero B KpPYriabix CKOoOKax H
aH = H-h-ah hn- b h —~ [ON9 BTOPOro,
0

Null,~ 9¥Cno BhIAENEHHBIX CIOEB;

ﬁq- p 83HOCTh MexAy OPpHTOKOM H OTTOKOM I'DYHTOBBIX BO/,
olipefengercd NO NpPpHBEASHHLIM BhIlIe 3ABHCHMOCTAM,

Wy = DPHTOK B 30HYy aspauud C AHeBHOA HopepxHOCTH. Be-
nuuuia Wgq  ompenmensercs cneayomMM o6pasoM:

Wtf N"‘\f“’F’{'P,,_“D1 - B IepHOA [0 CTPOMTANIBLCTBA,;
Wa'-'N‘V*P,‘PZ‘Dl*’C - B IIepyOoA CTPOHTEeNLCTBA ,
WfN‘V*P{P,_"D,*n —~ B NepHOA 3KCHJiyAarau¥H,

N - armoctpepunie ocanku, V -~ ucmapenune, Pl H F’2 ~
COOTBETCTBEHHO NPHTOX H OTTOK HOBODPXHOCTHBLIX BOA, ’D‘1 -
H3MeHeHHe 3allaCoB BJ&rd Ha INOBEPXHOCTH B paccMarpuBae-
Mulft nepuod, C - norepH BoA H3 BpeMeHHBIX  TpPYOOIpPO BO-
AOB 3KCIJYyarHpyeMbIX B IIepHOA CTpOoHTenbCTBAa, Il —~ nmoausnl
pacreHnfl, [lpy Banuyuu NokKpurTHH Wu"' N unu Wg— O. B
NepHOA SKCHayaTanu® wgactro Uy = O,

TakuM o6pasoM, ans ollpenelleHHS BeNUYMHEl  Ka HIH
(Ka + Ko) Heo6xoauMo NIpPOH3BOACTBO CHCTEM ATHYECKHX Oll-
penejieHH# NOCAOAHOR BNaxHOCTH R HabmicAeHHE 38 KojebaHK-

dMH YPOBHY I'DYHTOBLIX BOQ.
Ecne bBenuyuny Ka npencrapiserCcd BO3MOXHHIM ONpene—

JIETL O yTeM YCTAHOBKH pacxoioMepoB Ha BOAolpoBoAdAm el Ce-
TH, TO CTAHOBHTCH BO3MOXHHIM H3 ypaBHenus (11.53) onpene-
NHTh BQIMYHRHY BOAOOOMGOEHA 30HLI A3p&NHH C MNOBEpPXHOCTHBIMHA
ponamMe - Wgq .

11,54. YpaBHeHne ©HOTOKa BIAlH C y4YeTOM [AeHCTBHSN
rpagdeATa TeMIeparyp OpH YCIOBHH, 4YTO IOTOK pacnpocrpa -

HAQTCH OAHOMEpHO MoxeT ObIThb 3anuMCAHO Takx:
86



w3¥ _n W 3T _3K
d,-K % = Dy wadiz Da 32 (11,53)

B koHeYHO-pPA3HOCTHOM BEAe o0mee ypaBHeHHe OBHXe~
HES B &rH 3alACHIBAETCH CHeAYIOIIEM 00pasoM:

Wo.t " Woit o Woot, b “IWneetn ¥ Wiy 40t
At ('AZ'F (11.54)

_‘_D Tﬂ-i, L 'H.- ‘ZTﬂl t"‘ﬂ Tﬂ41| jﬂh Kn...h !q.l[{. Kn..-| X lh_

(A 1)t L4t
rae: Wn-1. Wy, Wit — BJIGXHOCTbL I'PYHTA B COYeHH~
ax -1, N , N+l (prc.lil.8) ma MoMeBTH BpeMean

t » t +1/2 = "t +1, 4t — oTpesox ppemem:m MexAy
¢ ztl+l, AZ = MOMHOCTE B3y3aeMOro ojeMelT 4
rpyara, Dy 2 0, - xosppmmenrm nEdpysmommoft =
TepMOARPY3HOEBO & NPOBOARKMOCTH I'DYETA, TIH T

T“,i‘* g} Tnﬂ,hih_ - TeMneparypa rpyiTa B Ce4YeRH ~

ax N-=1,N, N+1 ma cpeAREAf IpOMEXYyTroxX BpeMe —
gg t +1/2.
Pacuern no (I11.54) cmopngrcs s TaSamy 1,13,

1i1.58, Kos¢dan aeH T DK H DT OolnlpeaAe/moTCH Ha
OCHOBO PEeXHMERX HabMojeHE 38 BR&GKHOCTHIO I'PyHT4d, Cle~
AYIOIIEM I yTeM: B KE&KAoM HepHOAE® BpOMEHE HeoGXOARMO Bhi-
fenBTH> He MeHee 2-x orpesxoB Bpemenm At . Torna mpesm
CTABIgerCcg BOSMOXHEHM, HUDHEEMAY ODOCTOSHHEIM B [AaEALE
nepsod xoa¢dmmuenTH Dy ®m Dy , mpomseecTr mx ompene-—
NeHEe H3 DeneHAS CHCTeMKn ypaBEeanfl:

{ Yse, = Dy gatt* Dr Xy,
\.JM;,_: Dwglh* DT 'T'“z

rae H - B@JIHYRHE |:| COOTBETCTBEHHO HA
gﬂt‘ gﬁ{t MOMGEGHTEH BpESMEHH Bt\ H ﬁtl -

(111.85)
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Puc.ll.8. CxeMa x pacdYery OBHXEHHd Bllard C y49eToM
rpagueHTa TeMIeparyp
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Tabnuna 1,13

Pacuer uinenoB ypasHenug (I11,54)

'Hpome | BnaxmocTs B AoaEx o ' Temnepa'ra "C
NeNel X yTOK eguEun obreMa )
ooy Bpe= Yo 'Lw“wy_m_ ¥ |
M @HH (&z)i
At Wn-1,t+1[1 Tn-i,tﬂ!z Tn,t**h. Tnn,t”lz

L | 2 [ 3 [ 4 | 5 [ & T 71 81 g 1C

Hpononxenne Tabn, .13

Enpuuna BiIaxHOCTH B AO—~ MaMeHeHHe NPpOHHI 8EMOCTH

Ngx enmHunbl obbema 34t

AW | M/CYT I T A X gztsw AK

el —

4
' ' Knﬂ,tﬂh Kn-1't+1]1_ ﬁK . ZAZ A Za
1 3 | 14 [ [ 16 [ 17 118 [ 1o P




g,____ Wnivt  Wnt 4+ Knattshe Knei, a0 lfn
At Lat

gz_wn-h’cﬂl‘t ~ 2ant+lh * WHH, t+ /o

Az)?
( (111.56)

Tn-‘l,tﬂl?.:'qujt*-‘f'l ¥ Tn-n t+ 12

(a2)?

I::

Ecnu B xaxaoM HepHopge HMeeTCd BO3MOXHOCTE  BHIAGNHATb
5-8 pacyerHnix orpeskos BpeMeHH At , To pacyer mapa-

MeTpoB Dw ¥ )y Ipoussoaurcd no gopmyne .57, ceong
peayabTars B rabnuny ll,14:

D - Lxtl gg LLYres
WoIxtye? - (Lxg)’

Taylg*-1x82yg
LxrLgt -(Lx€)?

(11.57)

DT—

Onpenennns Dw H DT HCIONB3 Y4 pacilpoCTp aHenud
BAQKHOCTH H TeMIeparypsl IO BepTHKaN® no ¢opmyne (1 .53)
B YU CALIOT BENHYHHY IOTOKOB BJI&XHOCTH.



NeNe
II I%

6

IlpoMexy -
TOK
Bp eMeHH

At s
CYTKH

Pacuer mapamMerpon no ypapHenwmio 11,57

ol ey

3HaYeHUd BeAUYHH

10.
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