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Hocbawaemcs nanamu

npogeccopa

MUXANAA AAEKCEEBUYA )XAAHOBA,
budnozo ywenozo u nedazoza



BBEAEHUE

Hed T - 3T0 Hayka o cnocobax wu
METOfIaX M3YYEHUs HE(TRHBIX W rA30BbIX 3aneXedl MO AaHHbIM
P n C Lemnbio  MaKcMMankHoro
U3BIEYEHUR ITUX ¢mompoa 13 HefIp.
Tb - OfiHA U3 OCHOBHBIX OTpacrnev

napopuoro 7 Eé poneb onp
WCMNONb3OBaHWEM HebTW W ra3a B P P
XO3nfCTBA.

1. B TonnueHom Ganance cTpaHbi HedTb W ras COCTaBnAKT B
cpeaHeM 65-70 %. MnaeHbie notpebutenu GeHauHa u KepocwuHa -
Lvs, v peuHbie cyaa. fNuwb HeGonban
YacTe MaayTa npl Ans B Tonkax ras
1o ra3onpoBeeaam noaaétcs B Tonku TAL, MapTeHOBCkUE U AOMEHHbIe
MeyM, WMPOKO CMOTIb3yeTC HaceneHuem B Obiry

2. B Hedy u3 HedpTM U rasa B
H; Lee BPEMA War oT Gornee 4000 paanuuHbiX BUAOB
CUHTETUYECKUX TOBApOB, HANPUMeEp, “3 HedTU - WMCKYCCTBEHHBIA
KayuyyK, naku, , u3 6: OTCA  THICRYU
P TOBApOB, Hi bIX KaK B i . TaK n
8 6uiTy.

3.Hebtb wmpoko ucnonbayeTcR B MeavuuHe.  Hanpumep,
HahTanaHcKol HebTLIO C HE3aNaMATHBIX BPEMEH MNEYVNN KOXHBIE
L wta B WMPOKO
pa: Maau, buH. Ans pa:
7] otes Gan

BOAbI, UMEIOLLUE HENOCPEACTBEHHLIA KOHTAKT € HebTbio.
4. B Hawe BpeMs 13 HedTU Npou3BOAAT Genkoeble Macchi MyTém

P T0B P

meTonamu

5. U3 HedbTenpoaykTos BhipabaTHBalOTCA pasnuyHble BuaLI Macer,
HEOBXOAUMBIX ANA CMa3Ku TPYLUMXCA MOBEPXHOCTEN BCEX MaluvH

¥ NapK, Kot
6. Heq:m, W HedbTenpofyKThi, MNOMyYeHHbIE W3 HeE, LWMPOKO
P P (BuTym, aco: . Naku, kpacku). U3

o Koxca aneKTpoAbl, a us Gexsona u Tonyona
pa: B3pbiBYaTLIE X
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Lnpokoe wcnonb3oBaHue HetbT U ra3a 8 HAPOAHOM XO3RIACTBE
CTpambi v
HehTAHOW W ra30BOA NPOMBILLNEHHOCTH, noropoe B HacTonLuee BpeMs

yel HOBbIX
Mecropomqeﬂuu aanaunou Cvbupn, Ypanmnoeonm w apymx
a Tawke no| HOCTU
b W rasoBbIX 7] Ha P
akcnnyarayum  OdpexTUBHOCTL  xe  paspaboTkm  focTuraercs
y
Hedb™ unu rasa. fluwb Ha 3TOW OCHOBE BO3MOXHBI OGOCHOBaHHOE
cucTeM pasp ANA KaXOO0W KOHKPEeTHOW 3anexu u
noBbiLLeHHe meHTa Thaum, T.e.
M2KCUMarbHOrO U3BNeYeHus NE¢TVI W rasa ua Hegip.

C nosas I AonXHa
obecnewuTs Gorlee nonHoe  MapneveHme HedbTi 1 rasa u3 Heap Ha
ocHose viccnenosaxui,
y4éTa nornyyaemoid MHpopMaLmK Kak Ha CTaaum NOACYETa 3anacoB u
NpoeKTUpoBaHus  paspaboTiu, TaK W Ha CTagm awanu3a
OCyLIeCTBNAEMON cucTemMbl paspaboTk € Y4ETOM  HOBeWLIMX
NOCTIWKEHUA HayKkM U TexHuKku. ECTecTBEHHO, YTO Npu 3TOM AONXeH
GbiTb ywrén BECb ONbIT, W ¢ Havana

1 ra3oBon Npol

“Havano passuTus ned)mnou W rasosoit NPOMBILLNEHHOCTH

patupyeTcs 1848 r., korna B A W, Buina P nepeas

Hed 3anexu

uayyanu ¢ uenbno OLEHKIN NITONOMMYECKOTO COCTaBa, KONMEKTOPCKIX

CBOWCTB, UX reoMeTpu3aLuu. V)Ke K 70-80-M rofam Npowrnoro Bexa
Thi, noacyety Heh™

0GBLEMHBIM METOAOM 1 MO KpuBbLIM NaaeHun aebuta. B 1925 r. Ha

n
meToA P ©oro C 1932 T. Kypc
netbrenpoublcmaou reonorum cran anmarbcn B y4eGHble nnaHbl.

Kypca 0BOA GonbLuon

BKna}.] BHECNT o're\qec'rsennue u 3apyGexHble yuéHbie, cpean Ko‘ropux

M.A Al A B.H.

n. 0 ﬂeuem:,eaa BA l.'lonmuuoro MA )K,qanoaa M M WeaHosy,

MY M.®. , AH A. Tpebuna,

MA Yapckoro, B.H. LI.lenKaHeaa n Ap Cpe/:lm Japyﬁe)mux

uccnepoBsareneid MOXHO Hassatb umena Amukca, Kpadra, Macketa,
Mupcona, Cmuta, Xab6epra, XokuHca u Ap

C y OCHOBbI HEeTAHBIX 1 Fa3oBbix

Ha U3yyeHun uenoro psaa

AVCLMNNIMH, B  pRAY  KOTOPbIX  BaXHOE MecTo  3aHMMaloT

¢ W rnap b, yT0
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) HepTAHOW W rasosoi
MPOMBILLNEHHOCTH (poc’r rnyGuH 3aneraHuA 3anexei, CrOXHOCTb

KOMNIeKTopoB, NoB n[onu TpyAa HedpT!
Ha yxe v 1.40.) Tpebyer BCE
Gonee A y ] 7

, aT0 A yp pog
3HAHUIA, biX HE TOMbKO HO u creL

M B OGypeHUM KW OCBOEHUM HedTAHbIX W ra3oBbIX
MECTOPOXAEHUA. noammy B yueGHuKe paccMoTpeHbl  BOMpPOCh!
B oﬁbeme

P ABp!
T oby: no cret
Lo W rasosbix , a TaKke )
:wcnnyaTaLmﬁ HE(TAHBIX 1 ra3oBbix P i, T.e. cTy,
Hereornoru4eckoro Npoduna. )




Pasden I

MeTopabl nony4YeHus
reonoronpoMbICIOBOM MHcbopmaLMm
0 NPOAYKTUBHLIX Nnacrax

Masa .l
F'eonoronpomMbiCNoOBOE U3yveHune

HE(TAHBIX U ra30BbIX MECTOPOXAEHU
B npouecce reonoropas3seAoyHbix pabor

1.1. OcHOBHbIE NOHATUA O 3anexax Hed T n rasa

Hedbte v ras 8 Hegpax npuypo K -
pble MoryT 3TMX n B 1O Xe
Bpems, A W np 0, OTAaBaTb WX fpU
B8 NpoLy B ocHose 3voro
nexar X:! ol nopoa-
Konnempoe Yrobb! Konnenopbl MDI‘J‘IM ynepxarb HeTb U ras, oHu
AoMkHbl GbiTb  OIp: e cnenyer

HasblBaTb NNoXo npoHvlqaeMble ropHble Mopofbl, Nepekpbisaioue 1
:mpanupymwe cuonnenm HedTM 1 rasa. 3TO FMMHbI, aprunnuTbl,
, COMMW, TUNCbI, aHFUOPUTBI U T.4.
J'loayu.maw HeT W rasa HasLIB2lOT MPUPOAHblE pesepeyaphi, B

p ans 3TN

3 HedpTH, rasa,

cata 8 # nopoaoit TOpPOM

noa KOW M3 P nopoa. Ci ]
Hed™, rasa, 8 Mp opHo#

W3 ofHON 3anexy,




las, HedpTs, BOgA B Np pacnp: noa
i HbIX CUN B oT ux las
Kak Hauboree nerui criiowa pacnonaraeTcs B BepxHell 4acTm
OBYLLKM UMW 3anexu Haj HedTbio, BHU3Y Noa HedTbio ckannueaetcs

Boja B HedTsHbIX rasa B vacm
Ha3biBaeTCs! rasosodi wankodi. Ecrm rasosas warka Gornblwas, a
cKonrnexve HedTyn - HeGonbLLoe, ero b1 Pt
TUNbI ] 1) ie,
2) . 3) P: X
1. Cpeau 1X T a) CBOAOBbIE;
B) Tex e

P 3
9KPaHWUPOBaHHBIE; ) NMTOMOTMHECKM IKPAHUPOBAHHbIE.

Nnactosas ceofoBas 3anexb - 370 3anexb, NPUYpPOYEHHas K
pesepByapy NNacroBoro TMna, T.e. OfpaHU4YEHHOMy B KpOBre W
MOAOLIBE MPaKTMYECKU HEMPOHULIAEMBIMI MOPOIAMU U U3OTHYTOMY B
opMe cBOAa, KOTOpas NoANUpaeTcA Boao# (puc.1).

n

KP: 3anexe
no nosep
crpamrpad:mecuom Hecornacusi (pmc 2).
n TeKT oV
3anexe 8 nnacte, orpanmenuom BBEPXY NO €10 HAKIIOHY PaIPHIBOM,

MM nnact 8 HYe Cco
nopoaaMu (puc.3).

3anexs NpUypoHeHa K
oV Topa Unn

YXyALLEHVEM €ro KOMMEKTOPCKMX CBOMCTB BBEPX MO BOCCTaHMIO (pyc.4)
2. MaccuBHble 3amexu - 370 CKOMNMeHus yrneBoAopo/ios B NoByLUKe,
00pa30BaHHOW MOLLHBIM BbICTYTNIOM OZHOPOAHbIX UMW Pa3NNYHBIX MO
COCTaBy, HO NPOHULaeMbIX ANS HedTW (rasa) Nopoa, valye kapGoHar-

HbIX; B KPOBIIE TaKue 3anexu orp OTCR HENpol no-
poaamu, a 8 - BOJIOW, " G vactb npn-
. npy 3TOM o nrn

KOHTAKT cedeT MacoWB no Beedi nnowjaam 3anexu He3asucumo oT
XapakTepa HannacTtosaHua nopof. Cpeay MaccWBHbIX pasnuualor
3anexu: a) B CTPYKTYpHOM BbicTyne; 6) B 3pO3UOHHOM BbICTyTE; B) B
6GurorepMHOM Bbif

MaccusHble sanexw B crpyxTypHom BbICTYNIe - 370 3anexu 8
BLICTYTIE MOPOA TEKT p HHOM Mnn
VAN KPYTHBIMKA VS BIOHKTUBHBIMM

HapyweHwsMK (puc.5)

MaccuBHble 3anexu B JpOUOHHOM BbiCTyNie - 3TO  3anexy,
npuypoueHHble K noanmwa»omemycﬁ BbICTYNY  AMCAOLMPOBAHHBIX
nopoa, pesy 3poaum - v nog
Tonweit Gonee oTl # (puc.6).
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Puc. 1. NnacTopan cB0A0L2R 3aNeNs! Puc.2. NNacToean CTpaTUrPapM4eckn

| - HedTe; 2 - BOAR, 3 - MUK kL HHAR 3anexs

1 - HedTh; 2 - BOAA, 3 - INMKA; 4 - NUHUA
pasmuiBa

U E=» =k - e =P

Puc.3. NnacToean TEKTOHMMECKN Kpa- Puc.4. NnacTosan NUTONOMMMECK 3Kpa-
HUPOBAHHAR ZANEXs: HMPOBAHHAR 3aNENL

I - HedbTe; 2 - BOAA, 3 - MK, 4 - Tex- 1 - HedTe; 2 - 8OA3; 3 - rUKA
TOHMYECKOE HapyLIeHHe

o = Wl G2 = B

Puc.5. Maccupran 3anexs B aHTKM- Puc.6. MaccveHan 3anems B 3pO3MOH-
HAMLHO CKNaZKe: HOM BoICTyNe:
1 - HobTe; 2 - BOAR; 3 - kA 1 - HeTe; 2 - BOAR; 3 - NMHA; 4 - NUHMS

pasmbiea



Puc. 7. MaccvHan 3anens B posom

maccuee
1 - HEPTEHOCHBI MIBECTHAK, 2 - BORO-
HOCHBIA M3BECTHRK; 3 - Mnka

o B B2

MaccveHble 3anexn B GMOrepMHOM BbICTYNe - 3TO  3anexw,

c P
ManonpoH1LaembIM1 nopoaamu (puc.7)
3. Nuronornyeck orpaHUeHHbIE 3aMexu - ITO CKONNeHWA HedpTu

(rasa) 8 i0ft ChopMBI, Orp: co Bcex
CTOpOH 8043, NC Takylo
3anexb, He MMeeT ruapocTaTuyeckoro Hanopa. Cpeau aToro Tuna
P 3anexw, a) B Gapax
pex, B 8 ot co BCex
CTOpoH P - rAvHamm,
6) 8 noTOKOB B

fecyaHbix  Temax,  KoTopble Py cnabc
8s)8 NOTOKOB Kp! pekB
] or cna6o-

[y n

v ra:msux 1 NpC nyTem

MArpaLMN W amymymuuu HepT™M M raa Mwrpaums - 3t0
nepemellieHne (iowaos 8 TomLye FOPHLIX NOpoA. [oKalaTenbcTeoM
MUrpaLMM CNyxXaT HedTenposBlieHns, BbIXOAbl HepTM W rasa Ha
NOBEPXHOCTH 3eMNN. Pa3nnyaioT NEPBUHHYIO W BTOPUUHYIO MUTPaLio.
MNept Murpaymn - w3 Hedp M3BOAR-
uyx Tonwy B nopogy TOP, HedTH 1
rasa w3 ogHoro nnacra 8 Apyroi no narepaanuM (60KOBBIM) 1 BEpTU-
KafbHbIM KaHanam.

PaspylieHue HedTsHbIX M ra3osbiX 3anexeid NpoOMCXOAUT B
peayrbTate criefylouwmx hakTopos: a) uanieckux; 6) XuUMUYeckux;

B) Guoxumudeckux.  dusnyeckme  hakTopbl - TEKTOHUHecKas
3emnu, P an| 3
nrp p
UM, 3a cuet p nerkme KoM W HedTH
e GuTymbl; - 0CTb

6GaKTepuit, KOTOpble pasnaraoT yrnesoaopoabl.
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Mpoucxoxaenre HedTH U rasa - ofHa w3 HauBonee CrIOKHbIX W

noka He p CywiecTsyioT Ase

HedTH - opl [ P . Bi
vmen P! Hecp™M Gbina BbickasaHa B
cepeavHe XVLLI Beka M.B.flomoHOCOBbIM, KOTOpYi0  3aTem

nopaepxanu MotoHbe, U.M.Iy6kmH, MN.Tpack u apyrue oteyecTseHHble
¥ 3apyBexHbie yyeHble.

MNepBbie o KOM HegpTh
Gbinn BbIABUHYTbI A.T'ymGonbTom, 3ateM noaaepxaxbl
J:l W Meuneneenmm, B [.Cokonosbim, a nosxe H. A.Kyl:lpﬂquBblM

orevect

WeHbIMM.

1.2. OcHoBHblE 3Tanbl U CTaguK reonoropasBeoUHbIX
paboT Ha HehTAHDLIX N ra3oBbIX MECTOPOXAEHUSX

B pabor Ha HedTAHbIX
MeCTOPOXAEHMAX  ONKeH GblTb NPOBE/IEH KOMNNEKC  reonofo-
aGor, npexge BCEro  OLEHUTL

NPOMbILLNEHHbIE 3anacbl Kak OTAeNbHbIX :sanemeﬁ. Tak wu Bcero
MECTOpOX/EHUS, 3aTeM Ha 3TOH OCHOBE AaTb rEOMNOrONPOMBICIIOBYIO W
IKOHOMMHECKYIO ~ OLIEHKY ~ MEcTOpPOXAeHUs UM MpUCTynuTL K
npoek ero Tkn. M) W Ha

reonol pabot B mx

o# , T.e. AW . Ha xaxgoit
CTafuM peLLaloTCA onpefieneHHble reororMieckye 3anaqu, Kotopble
CTaBSTCA B MPOLIECCE U3YYeHUR TOro UMM MHOTO MECTOPOXAEHWA.

B ¢ "Mo. o6 9Tanax W craausx
reornoropassefiodHbix paboT Ha HedTe u ras" B npakTuke
reonoropassefiovHbix  paboT  ycTaHoBMNachb — onpeaenéHHas  uMx
nocnegosatenbHocTs B npouecce atux pabor Ha HedpTb W ras

Tpu 3Tana: pel 7, Wup .
PervoxanbHbIn artan BKIlOYa2eT  fse cTanum nporHos
, OUEHKa 30H Hed KonneHus. OCHOBHbIM
061>EKTOM Mccnenosaﬂvlﬂ Ha cTaguu nporHosa Hecbrerasonocnocm
ocafoyHbie i W ux vactm. Ha atoil cragwm
TUBHblE P w BbiGop
p pel OB6BLEKToB /i i .
pel pabor B
pod eMOK 1 cbemok; per H reocu-

ONOPHBIX W NapaMeTpUieckmx
cksayuH. Llemnu n 3apaun paGor Ha nepBo¥i CTafun - BbisBNEHWe



P pacreckmx 30H

HAS,  OLeHKa ™8 Hed 3
3pech 3anacbl pumn i n o

Ha ctanun OLEHKM 30H Hed
obbekTamn p TUBHBIE 30HBI

W 30HbI HedTerasoHakonneHun. Ha otoii cTagum nposoauTca
NPUMEPHO TaKoW Xe KoMMMeKc pabor, YTo W Ha npeabiayuied, Ho B

Gonee npuyem mecTo
ceiicmopassenka. OCHOBHble 3agauw 3TOW CTagun - onpepeneHve
i Mexay p: b v
nuTorol
KpYNHbIX  flOByWeK,  KONMYecTBEHHan  oleHka  reporekTus
,  BbiGOp u oy wx

ouepennocm K nouckoBoMy GypeHwio, 3anackl NOATOTOBNAIOTCH
KaTeropuv [11 ¥ yacTuudHo fp.

MowckoBbI 3Tan pasfenseTcs Ha Ase CTaguv BbiABMEHWe M

beKTOB K ; MoncK
(sanemeu) Uenb nouckos - oﬁuapymewe Memopomqewﬁ HedbTM U
rasa unn Ha paHee o VISIX C OLIEHKOW UX

no P Can o Cz v Cqy v sbibop

nepsooyepeaHbix obvekToB AnNA passeaku.
CragvA BbIfIBIEHMS W MOAroToBKM OOBLEKTOB K MOMCKOBOMY
Ha nse obvekTos;
w K yP Ha oBeux
3an; y:
bIX " 1x

Qs
E

8biGop  MecT
ooyepeiHOCTH BBOAla OGHEKTOB B Nouckoeoe GypeHue.
Cragua  noucka  MeCTOpPOXAeHWA  (3anexeid)  BKNOuaeT:
on)

yp 3 och
BaHve W 1
KOHTypoB 3anexed. Craausi novcka MECTOpOXAeHWd (3anexei)
y p oro  mpuToKa
HedbTn (rasa) wnu obo P uay
obvexra.
Pa3BenouHbiii  3Tan pasfensetca Ha fABe CTaavu:  oueHka
P ) ) P @ ") K
p Uens pabor - noAroToska obbekTa (MecTo-
2 K noacueT u avdxd yvauus ero
K ux X
Ha cragum oueHm ] ) nx
o oBble P P noac

3anachl, AWdepeHUMMPYIOT  3aneXuW  Ha  NPOMbILNEHHble

-18-



) v (H ), T

OObeKTbl U aTakn a Takke ouepé (23
BBOAA B v ol y Ha aton
CcTaauu nopy 3anachb! puii C1 un Co.

Ha crapuv nogy ¥) k pa3sp
OCYLUECTBIAIOT WX [EOMETPU3ALMIO W  OLEHKY LAOCTOBEPHOCTM

A v v ap POB, noAa 0T 3anacbl
4 3

no aousy’ o dn P B np

paspabotin. OCHoBHan Lenb 3ToM CTaaum - usyueHue xapamep;cmx
"] 7 obe

i CXeMbl P HedTn Unn
P oni 7] p P rasa. B
npouecce 3TOW CTagumn re pabor
3anachl puit C1 n o Co.

CKBaXWMH U PaCcCTORHUSI MeXay HUMM OnpenensioTcs ocobeHHoCTAMMU
reonol n #

P

1.3. OcHoBHble KaTeropuu MW rpynnbl CKBaXWH NpuU
B6ypeHun Ha HedbTb M ras

B coorsetctBM ¢ K 6) npu
p n b W rasosbix
] #)" BCE A Ha
crieflyloue Kateropuv U rpynnbi:
Kamezopuu Fpynnst
nepeas, emopas
‘OnopHble
NapameTpureckue
CTpyKTypHbie
Mowckosbie
Pa3BefouHble
SKennyaTaumMoHHsIe OLieHONHble, AoBLIBaIOLWE,
CreyvanbHsle AR c6pOca NPOMBICTIOBLIX BOA, NUKBI-

ABLMM OTKPLITLIX (POHTaHOB HE(TU U
rasa, uenei noa3eMHOro XpaHeHus
rasa, Ha TexHWueckylo BOAY

2* -19-



Uens Gypeum OfOPHBIX CKBAXWMH - M3yNEHUE [EeONOT4EcKoro
P 7 KPYMHbIK FEOCTPYKTYPHBIX
:mememoe (pemonos) oGumx
oT ans
uec)'reraaonamnnenm ¢ uenbio BbiGopa HauGonee NEPCREKTUBHBIX
paboT Ha HedbTb U ra3.
B HBMCMMOCYVI OT reonoru4eckon W3YHEeHHOCTU peruoHa u

3apay cn
Ha e rpynnbl.
Mepean rpynna - B p He
P anA P y
0CagoyHOro Yexna u vy s v seuect
(B Tex cny , Korpa i MoxeT Bbmb
BCKPLIT  aHHOW  ckBaXwWHOH). [pu  GypeHMn 3TUX  CKBAXMH
yuy ! ¥ naBopaTtopHbIx
i, Np P A cor i ¥
Bropaa rpynna - B OTHO
W3yYeHHbIX ans POHHEro HUA HUKHER YacTy
paspesa, paHee He ncnpbrroﬁ 6ypeHveM, WNU ANA  YTOMHeHMs
LY OCHOCTH paioHa n
b pabor Ha HedbTb M
ras KoMmnnexkc uccrefosaHuii 3TO# TPynnbl CKBAXWH ONpeaensevcs
npoextom. finn 3% # vactn ]
y B co 7 ’
Kak
CTPYKTYPHbIX ycnosusix. BypAT ux Ao dvym:amema a 8 obnactax
r ero - po CKN bIX FyGUH.

Pesym;ram 6ypeHun 1 HayyHol oGpabGoTku
CKBAKUH MCRONb3YIOTCS [N MIOAICYETA MPOFHOSHBIX 3aNacoB HedTH 1
rasa.

Uenb 6ypenus r P -

y rny
P OlieHKa NepcreKTUs
HechTerasoHoCHOCTN BO: 30H Ly
TUBHBIX ANA A
reonoronomckoseix pacor, ‘a Take ANA MONYNEHUs HEOGXORUMBIX
o b KOl xapakTep
or W c uenbio y pesy W apyrvx

reoM3NYecKMX UCCTeAoBaHMA.

CTpyKTypHble CcKBaXMHbl GYpaT: 1) ANs MOATBEPKAEHUA W
noaroToskM  nnowanen (CTPYKTYpP) K  FOMCKOBO-PA3IBEAOHHOMY
CypeHuio, Koraa pelueHve 3TWX 3afiay reodu3ueck M MeToaamn

0 28
y 8 c

Ana Y P
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B HUM U ap; 3) B c

ans nopoa, a
TaKke ans NONYYEHNST  iaHHbIX o6 ux qaumuecmx napameTpax,
No AaHHbIM
Lol n Ci aron pUM,  Kak
T Ao Pl 0B, MO P P
CTPYKTYpHbIE KapThl.
n Ha
HbiX reonoronovUCKOBLIMU paGoTamu (FeonorMyecKol ChEMKOWA, CTPyK-
TYPHbIM BypeHuem, ud [
HUAMW UNK ITUX ) C Uernbio OTKp HOBbIX
MeCTOpOXAEHWA HedTV W rasa, a Takke W Ha paHee OTKPbITbIX MecTo-
POXA C uernbio HOBbIX " HedpTv u rasa B
GypeHusn bIX moryT 6biTb
3anace! Kkareropuii Co n Cq.
K BCE 5 Ha HOBOW
Ao y4YeHVs NepBoro Nnpc nputoka HedTn
WNW rasa U3 [aHHOIO rOpU3OHTa, a TakKke MnepBbleé CKBaXWHbI, 3ano-
JEeHHble Ha Te xe I bl B HbIX TeK SI'DKaXn
wnn 3ano Ha HoBble ropi B MecTo-
KA - Takxe Ao nony nepBbiX

neqamnraza
PasBefiovHble CKBaXWHbI GypAT Ha NNOW@AsX C YCTaHOBMNEHHON
ol Hedy C yernbio nog
Hedp™ U rasa pU B
HUAM 1 CBOPa MCXOAHBIX A@HHbIX ANA COCTABNEHWS TEXHONOTMYECKOM
cxembl paspabotkn 3anexw.

Pa3pefioyHble CKBaXWHbI, B KOTOPbIX MOMyYeHbl NPOMbILLNEHHbIe
npuTOKW HedbTW MNW rasa, Kak MpaBuno, BBOAAT B MPOGHYIO
IKCNMyaTauwio C  UEMbIo  MOMYHYEHUS MCXOAHbIX [aHHbIX  Ans

CXeM Unu np pasp )

Lenb Gype: IHbIX - pas3p. [
IKcnryaTauvs 3anexen necpm u rasa B 31y kareropuio BxopaT
oy ., ROGbI! u

«

P )
OueHodHble  CKBaXMHbI Gypm Ha paspabGatbiBaemylo unu
K 3anexb HeTu € Uenbio

y'rwnenna napameTpos pexuma paﬁom nnacta, BbIABNEHMA W
YTOUHEHUs1 TpaHWUy OGOCOBNEeHHbIX NPOAYKTUBHbIX MONe, a Takke

OLeHKM p: oT, y sanexu  ans
Aol HYSY W p [
3KCNMyaTauum 3anexm.

[oGbisaiowme GypAT AnA HeTM U rasa um3
sanexn. B cn
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i Ha  3Ker W nnact. B

3a

b 3 ] B
npoyecce aKcNfyarayvm nnacra.

Cneuuanmue cxsaxmHbl 6ypsAT Ans c6poca NPOMBLICNOBLIX BOA,
$ HedTH U ra3a, NOAFOTOBKM CTPYKTYP
ans nomemnux XPaHUMNNLLY U 3aKaqkU B HUX ra3a, Pa3Benkn u NoGLIuN
TEXHUECKUX BOA,

s
1.4. MeTogbl reonornyeckoro UsyyeHus
MeCTOpoXAeHUA HechTU U rasa B npouecce
NoUCKoBO-pasBeAoyHbIX paboT
MNocne y Ha HOBOM
HepTM 3
1) le paGoThl ANA OLUEHKU B LenoMm
BCEro MECTOPOXAEHUs;
2) nnaHvpyloT paboTbl NO OKOHT
nnacra;
3) nnax  uay AaHHbIX  Byp "
T A3HHbIX NO nnacry ¢ uensto
NPOEKTUPOBaHWA ero pa3paboTkn.
Npn p pabor p nee
BaXHbie 3afaumn:

1) BbIABNEHME HOBLIX Mofieli M Yy4acTKOB B Npeaenax yxe
u
2) pasBegxa W yCTaHOBfEHWE HOBbLIX HE(PTEHOCHbIX CBUT W
P oﬁuuno HVUXKE P
HEMPTAHLIX WU  raloBbix Pl yxe
Gypeuue
B nocnenueu cnyyae He@TSIHLIE WNW [A30BbIE 3anexmn MoryT
no p 3a cuer
1) ocu 2) onponvmyrux
cknagok; 3) p W 4)
; 5) p ho)
C y4eTOM reonionyeckx 0coBEHHOCTEN BHOBL OTKPLITHLIX 3anexei
y wx T.€.  OKOHTYp Mpu  3tom

pa: P
1. BKpecT NpocTUpaHus 3anexm, T.e. No NPoPUNAM. CKBaxmHbI Npn
ITOM - "ot K
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HenaBecTHoMy". OGBIMHO 3TOT crnocoG NPUMEHRETCH ANA  Y3KWUX
GpaxvaHTUKNUHaNBHBLIX ~ CTPYKTYp.  Hegoctatkom  nNpogunbHOro
OTCYTCTBME r€ONOroNPOMBICNOBOM

mMexay 4To 3aTeM oTpULaTenLHo
CKa3bIBAeTCA Ha BbiGope cucTem
CKBaXMH.

2. Tpey P ob6biuHO AN
NOMOfMX  CTPYKTYP, LMPMHA  KOTOPbIX  NpepbiaeT 56 k.
n TaKke "or K
HEU3BECTHOMY".

3. OxoHT npoekTup no konsuy. faHHan

Aans
u3omeTpudeckux cTpyktyp. B cnyuae Gonbiumx pasmepoB 3anexu
“koney” RaHHOW

CHCTEMBI TaKKe 3aKTIOHAeTCH B cm:yrmuu und)opuauuu Mexay
cUCTeMaMit CKBAXUH

, npu P
u(sa)mn BypeHun TaKKe sasucm OT nonyyeHns HeobxoanmoN
ny

PaCCMaTPUBAEMOV CUCTEMBI SAKITINAETCA B MONYMEHUN PABHOMEPHON
Mud:opmaum 10 TOM UNN WHOW 3anexu.
rasoBbIX P a mexay
paasenwuuuu CKB@XMHaMN MOTYT GbiTb HeCKoNbKo yBenuueHsl no
pal 0 ¢ Aans ¢
ysenuyenme B 1,5 pasa. OpHako, Kak no«aauaaa npakvka
rasoBuIX #, 3a cuer
w

0y
KOHEYHbIW KO3UUMEHT ra3ooTaaqu, KoTopuint konebnetcs or 0,75
£0 0,95
Mocne okoHTYpUBaHWA HedTSIHOW MNV rA30BOW 3anexm NpucTynaT
K y P nap P
Ans

1.5. Teonoruyeckas cnyx6a GypoBbix u
HedpTerasofobbiBaloWmX NpeanpPUSTUIA

B c "M o "
reonomyeckoi cnyx6e" reonormueckasi cryxba BbinonHseT
cneflyloLuiA komnnekc pator.

1. O6ecr Touek ansA HOBbIX

-23-



Ans sroro nnaHbl HHOTO U

Taumio (reonormueckpe, crpyxrypuue  ApyTue KapTbl, npoq:unu aKTe

o oryeTn M T.n); obec-

neunsaer (cornacyer) araon aeunu ans Gnaroympouc'raa CKBaMWH,
2. O e n paboTul
OTHOE TONEK TEOMNOTUYECKMX,
reohmanyeckmx w  apymx nccnenoBaHuii; cocTasnser
# nnaHbl W NNaHLl  TOPHBIX W
Chemky 3

P faHHbie  Gyp . BefieT reoa
3a Han
3anp BOKpYT

B 30HE NPOMBICSIOBLIX COOPYKEHUH.

3. OfecneunBaeT reonofMYECKUiA KOHTponb 3a GypeHueM u
OCBOEHMEM CKBaKMH.

4. Ocytu 3a i Gasp
" oGecneueunocmo npeanpuUsTUiA  3anacamu ne¢m W rasa,
aHanuaupyer 3TM  faHHble W paspaGaTtbiBaeT  MepOMpUATUs
no oGecnevyeHHOCTH NPeAnpUATUIA 3anacamu, NPOBOAWT Aopas-

[

BeAky W C Lenbio yTc
3anacos.
5. Wayvaer X p , mapo-
P P @, y yer 8
no
KOHTpOnMpyet ux peanusaywio, Te ocywecTenser
P 3a .
6. N nosbie aHHbIe ans
nnaHupoBaHusi A0GLIM HedTH 1 faza U yuacTeyeT B NNAHNPOBAHUM.
7. Ocy Ko y i
L npakTudeckoe KaK OCHOBHBIX, Tak U COBMECTHO C
HUMMK 3aneralowmx (NOMyTHbIX) MCKC X U
B HUX LISHHBIX KOMMOHEHTOB, YCTaHaBNMBAET BOIMOKHOCTM HauGonee
NONHOTO  MCNONL3OBAHMA Chipbi Ha
pauvoHanbHoi ocHoBe.
8. Obe Bceil y A ]
AOKYMEHTauuW, kepHa, Lunama npo6 d)nuwu:ms
9.P mMeto-
£OB rEONOrUYEcKoro Uay P 7}
npoBop 3a 10 y
MOPAACK X NUKBUAELUN.
10. O 3a @ no
oxpaHe Help, 3a NONHBLIM ¢
1. B P 3a i OKpy ¥ cpeasl.




12. MpoBoAVUT NULEH3MpOBaHWE Ha NPaBo Pa3paboTk HePTAHLIX U
ra3oBLIX MECTOPOXAEHUA

KOHTPOJIbHbIE BOMPOCH! (k rnase 1)

1. Kakue munit 3anexeil Cylecmeyiom, 6 Yem ux omusue?

2. Kakue ebidensiomces cmaduu u 3manbi 2e0/1020pa3eedoyHbiX pabom Ha
Hegmb u 2a3?

3 Ha «akue P npu
pa3eedoyHbiX pabomax u npu  pa3pabomke  MEeCcmopOXdeHuld
yeneeodopodoe?

4. Kakue 3adavu pewaomcs npu GypeHuU OropHBIX U MapaMempuyeckux
CK8aKUH?

5. [ins kakux uene Gyps ?

aea 2

MeToabl nonyyeHus
reonoronpoMbICIIOBOIA MHOpMaLuUm
0 3anexax v nepsuyHan
reonornyeckas JoKyMeHTayms

2.1. MeTtoabl usyyeHUs HEMTAHbIX U rasoBbIX
3anexeit u 0606LeHUs reonIoronpoMbICNOBO
uHdopmayum

or uon Tol  Mony’ 7} ]

VHEOPMALIMK 3aBUCHT NPaBUNBLHOCTL U OGLEKTUBHAN OLEHKA 3anacos

HepTh M rasa, np b Aoky no

T poBaHUIO L Bb W n
¢ uu.

Cyu B ee BPeMA MeTOAbl  NonyyeHus
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o n IBHBAX [
3anexax HecbTM MMM rasa MOXHO NOAPA3AENUTL Ha AEBSATL OCHOBHBIX
rpynn.

1. M Ha way " NPOAYKTUBHBIX
NNacToB HerocpeAcTBEHHO no obpasyam ropHbix nopoa u npobam
HedTH, ra3a, BOAbI, OTOMPAEMBbIM U3 CKBAXMH.

2. Feopuanyeckme meTonbl  M3YYeHWR  Pa3pe3oB CKBaNMH,
NPOAYKTUBHLIX NNacTos.

3. MmgpoauHaMuyeckue MeTogbl W3YHEHWR  CKBaXWH, HEMTAHbIX
(ra3oBbix) 3anexei.

4. Metopbl uay c 10
¥ pacxofiomMepoB
5. I MeTOo/Ib U3y IbiX NNacToB.
6. MeTopb! uay E no 6y nopog.
. Tep meToabt y b (¢ )
3anexeil.
8. M Tony’ Il Ha ocHoBe aHanusa
06! B npoy
pa3apaboTkm HedbTRHBIX 3anexeit
9. I meToasbl, LY Ha OCHOBE
[eHNR ne BCex Y T
o Hed W 3anexu.
PaccmoTpuM kaxayio rpynny metogioe Gonee noapoGHo.
—

2.1.1. MeTtogabl, oCHOBaHHble Ha U3y4eHUn 3anexen
NPOAYKTUBHBIX NIACTOB HENOCPEACTBEHHO MO
o6pasyam ropHbix nopoa U npobam HedTh,

rasa, Boapl, oToUp A U3 C |

3™ MeToab B Hed 0/ NpakTuke np
NPAMBIMKA, € MX MOMOLLLIO MOXHO CYAMTb HEnocPeACTBeHHO O
NUTONOMVYECKOM ~ CTPOEHUM NNacTOB, —KONNEKTOPCKMX ~ CBOWCTBAX,
Py

g Ll HedTh, rasa u
BOAbL. 3TM MeTofbl % 06 beKTUBHYIO
pakTep o NPOAYKTUBHIX .
Paapeasi IbIX Y no
FOpHbLIX NMOPOA - KEPHY W LunaMmy, P B

BypeHuss Ha noeepxHocTb. Kpome Toro, na ckeaxkuH otupator oﬁpaauu
TOPHBIX NOPOA GOKOBLIM MPYHTOHOCOM.

Ha of| TOpHO NOPOAL! U3 TOro
MM uHOTO Np IBHOTO Nnacta B nat e
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paHy P W coctaB nopoA,  NOPUCTOCTb,

NPOHULIAEMOCT.
i pa
P A "] 3epeH. B nopl "
y B.M. [oGp ans 6
"] yp Ha 6 rny
NapannensHo no  gpyro  4YactM  ofpa3yos  onpegensioTcs
os n [POHML; ,
iy L . KO3 LeHT
Kpome Toro, B np yp 3 "] ]
L ¥ oTGupaloT Npobbi HedTH M
M BOAMI, pbie Taloke Hanp B rae
] HebM B T P ]
; v ~ peCHETHBIIA
ycanku, . Mo npoBam

80gb! ee ylo xapakTep oy
NNOTHOCTb,  YAeNbHblii  06beM,  OGBEMHBIN  KOIDDULMEHT,

BOAb K Hep!, a
TaKKke BOAbI K M HehTH.
Takum 06pa3om, NPsiMbie METOAB MCCNEeAOBaHUS CKBAaXWH AaloT
HanBonee NonHylo U OGLEKTUBHYIO OLEHKY NMPOAYKTUBHLIX NNacTos u
#, HO B OT, WX TOuKax.

2.1.2. Meopusuyeckue MeToAbl U3yHeHUs paspesos
CKBaXWH

leodh MOXHO pa3fienuTb Ha NsTb
rpynn: 1) y a "
2) way pakTepa Hedy LeHHOCTH
NPOAYKTMBHBIX ; 3) onp
; pons 3a b "
ras’oBbiX #; 5)
leocbuandeckve MeTobl BIIIICHAIOT aneK i, TMBHBITA,

aKyCTUHECKMA  KapoTaX, a TaKke papyrve cneuuanwue Byl
WCCneoBaHUA CKBaNMH.
leodh P NpaKTU4eckn BO BCEX

poGype! P ble npy Kap
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reogpuanyeckmx napamMeTpos ¢ rnyﬁuﬂovn Aaot oﬁbetrmnuylo a Takxke
xapakTepi y nopona.

[ o
TEonormyeckom crpoewu Kak B LEnoM BCero padpeda, TaK M
OTAENLHBIX NPOAYKTUBHBLIX NNACTOB.

B npouecce reonormyeckomn p
WCCRE0BaHWIA YCTaHABIMBAIOT Takke BaXHLIE xapan'repucmm Kak
NUTONOFMYECKOE CTPOEHWE NPOAYKTMBHLIX NNAcToB, WX FpPaHvUb
(kpoBnA u noAowsa), obulyio U 3pdeKTUBHYIO TONLMHLI NNacTos,

P

), T . HegTe-
pa (FKB), sopa-HedTs (BHK), ras-

T X
HedTe (MHK). Kpome froro, ocyu KOHTpONbk 3a
3anexe.
Mpwn nay DBaHUS MOTYT GbiTb
OTMeueHb Cneflyloume cnyyau.
1. H . Mpu 3TOM B KaXOOW CKBaXMHE

Gyner KpuBOWH
KC, cooTeeTcTBYyIOWUX Tem "UNM MBI NnacTam npu OPU3OHTaMNBLHOM
WUNU MOHOKNUHANbHOM UX 3aneraHuun.

2. Hanuuue B Tex 0 - cG6poca.
B 3tom cnyyae Ha P n [
# c6poc, Gyner papa 3a
CHET ux no c6p: no c
rAe paHHoe oTcyTcTBYeT.
3. Hanuuve B Pa3spese TEKTOHUECKOTO HapYLUEHHS - BaGpoca.
Ha P #  B83bpoc,
YacTv 3a c4ér ero noavéma no
nnockocTu cGpackiBarens.

4 Hanuuue onpokuHyTOA cknapkw. B sape Takoi cknapkv
nopoge!, k nepucdepun - Gonee
n y Ha kap Avarp:
NoBTOPeHUe Croes OT Goree MONoALIX K APEBHUM, @ 3aTeM CHOBa - OT
Gonee ApeBHUX K MOMOABIM.
5. Hanuuwe daumanbHbiX 3aMelleHUid NPOAYKTUBHLIX NnacTos. B

poLy Jit ] Ha ocHoBe
np o]

y NPOAYKTUBHBIX  NNacToB

[f Ha ocHose aHanuaa nony4aembix
pesy 0B BLIBOA O . 0|

3TOM NpOAYKTMBHLIR NnacT Mower: a) paccnauaancﬁ FAMHUACTBIMM

Ha psa P 6) o

B ] i

vacrsx; B) Ha
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HeGonLIUMX MOKanbHLIX yyacTtkax. Kpome Toro, no MOMOXEHMo
OTHOCUTENBHO  3anexu  HedT  BLIAENAIOTCH  cneayiolime
HEOZIHOPOAHOCTU: @) ;. 6) L ; B)
pacr no Bcei r 3anexu.
6. Hanuuve pa3mbiBoB U NepepLiBOB B OcagKoHakonneHun. [ns
KOMNUYECTBEHHOR OUeHKU HEOiHOPOAHOCTU  PaCCHUTLIBAIOTCH
iThl, XapaKTe nnacra, ero
p 3 yio oCTe M M .
OcHoBOM ANsA pa cnyxar p i Koppensuww,
¢ " KapTbl.
B npaktuke pa3pabotku HedTRHLIX MecTopoXeHwh Gonbiioe
vmeloT reod METO/Ibl KOHTPONS U PerynupoBaHus
3toro npouecca. Cpean HUX MOXHO OTMETUTH cnepyoume: 1) nay-
YeHue al no creony ; 2) aHanua
NPOABUKEHNA TEKYLMX KOHTYpOB Hed HOCTU 1
3KcnnyarayuoHHbLIX obbekToB
pelleHUA 3TUX  3aday  MUCMONL3YIOTCs  PacxofoMepH,

p nno b, b,
TepmomeTpusi, UHHK, nokatop Myt M T.4.
Takum D MeToabt
nomny4ynTe Becbma o NPOAYKTUBHbIX
nnacros.

2.1.3. MuapoauHaMuueckue MmeToabl

Mapogat NNactop W CKBaXMH no
pal c n <Pl
NO3BOMNSIOT M3YYUTH rOpa3fo GONbLUYI0 HacTb HedTsiHbIX 3anexedd.
O6bEM uccnenoBaHHOR YacTu nnacra no nabopaTopHbiM aHanuaam
obpa3Los KepHa, No gaHHuM M.H. Kouetoea, koneGnercs ot 0,00004
no 0,00016 %, reocuanyeckum pawHbim ot 0,022 po 0,088 %,

- ot 35,3 no 70,6-100 %
Cpeau P ] ]
BLIAENAIOTCH  MeToab! Y n y
orﬁopoa mapu P U camonp

3TUX MUcCnenoBaHuit nonpoGHo
onucaHbl B ooomercray»omeu nuteparype.

MeTtoa ycTaHoBMBLLMXCA OTOOPOB 3aKMioYaercst B TOM, 4YTO Ha
KaXaoMm pexume (npwn
wryyepa) AonkHbl GbITb  foBen AO MO
3aboiiHoe paBneHue ( p,,c) v AebUT HepTU (Q), KOTOpLHIE NOCTORHHO

-29-



uKCUpYIOTCA  Ha  kaxaom pexume  [ns kaxgoro  pexuma
PaccuMTLIBAETCS Aenpeccuss A p=(Pyy - PaaG). 38T€M B KOOPAMHETaX

Ap, Q crp 0 pHas KpuBas, no iiHOMY y4acTky
npoayK (K).
3arem [ pay xapakTep
6nwkaiilueii K CKBaXMHE 3J0HBI Nnacta: MpoHuuaemocTs (kyy ),
apo (KHI ), (kop H),

(Kgp/p) Ha ocrose chopmynbt  [lionio  ANS  yCTaHOBMBLUETOCH

R
K- p(ln« *C)
r

kpp= == @1

pur

rne kn'p - NPOHULA@EMOCTL KonnekTopa, M’; K- koacbpuumenT

npopyktueHocTy; T/(cyT-0,1MMMa); - BR3KOCTL HETU B NNACTOBLIX
ycnosusix, MMac; R - paguyc ApeHUPOBaHUA CKBaNMHB, CM; & -

NpUBEAEHHLI  paguyc  ckBanmHbl, cM; C - koapduumeHT,
y i no W xapaktepy
BCKPLITUS; H - achheKTUBHas MOLHOCTD (TONWWHA) NnacTa, cM.
Cnepyet 4To onp i no P KpUBBLIM
npoayx - BECbMa  BaXHbiA
P i nap p. OH XapaktepuayeT
ycnosusi MNLTPALMM XUAKOCTW B TOW WM MHOW  CrBaXWMHE
Koadp f B I roabl ctan LWWpoKo
y npu  pacyé pobuium  HepTM B npolecce
NPOeKTUPOBaHUA p HeTAHBIX P i Tarapum,
Balukmpuu, 3anagHoi Cubupu.
fOpyras rpynna Ha

TEOPUN HEeYCTAHOBMBLLEICA (PUNLTPaLMK KMAKOCTM B 3aNexy, Mo3so-
NsieT onpeaensTb napaMeTpy nnacta 6e3 npeasapuTenbHOTO  yuéTa
"

paavy paauy peHup
u A P P i Im
MeTOoAb NpX P KPMBBIX Aas-
nenus (KBA), sl no
HbiM pa: . Mo peasy ux obp
y rmapor nbe3onpo-
Ak , MoAl , ynané 30H NnacTa.
B np W npaktuke yacTo ans obp: KBO
WCrioNbayeTcA MeToa (] pa




napameTpbl NNacTa Kak NPU Py > Puac » T2K M NPW Py < Prac - H

XPUBLIX P [}
Apulgt, peakoe Hap KPYTU3HBA,
a sarem 7 K i yyactky. Mo

YTy HakinoHa 3TOi NPSAMONA. NPEACTaBMRAIOWETO TaHreHC yrna
NPAMONMHENHOTO  YYacTka K OCM  BPEMEHW, PaccuuTLIBaeTcs
BenNMuMHa

M-
2.2
8= lgty - Ig:l @2
rae Ap, M Ap - ToNKM ] p Ha i
ydacTke KpuBOW. Igr, M lgy- cooTeeTCTBylOWME  3HAYEHUR
florapugMoB BpEMEHU.
KoadppuymueHT npoHuyaemocTm
23
kp= 22 o (23)
tg;- anl!

rae Q - CyTONHbIA AeBUT HedTU B CKBaXMHE RO €€ OCTaHOBKM,
TlcyT, p - BRA3KOCTL NnacToBoi HepTu. MNae: } - 3apdexrusHan
TONUMHa NNAcTa, cM.

Ha atoh ¢ 23
MAPONPOBOAHOCTY (6= kyp Hiu), (kap /),
(kup F), nbesonposopHocTu(ze).

Mpyv  mapofipocnywmsaium  BLIGUPAIOT  ABE  CKBAXMHLI -
"

y
myﬁuuuuﬁl ¢ ] ArM-4, c nomoupio
P it or
B p y
P KpUBas,  KkoTopas
Ha VIO KpMBYIO ¥ nouTH Ao
nonHoro cosnageHus oeux KpMBBLIX. 3aTeM C NOMOLLbIO NaneTk
onp: unp! e nap: p YA
y4acTios nnacra: 5 mapor
, Nbe:
OrcyTtcreue B 7} AR y
mbo o nubo o

X [{




310 p MeToA map
ANAY ¥ CBA3N: a) MexJly HepTAHOK U
3aKOHTYPHOW HacTAMM 3anexs; 6) Mexay OTAenbHLIMW YdacTKamu
3anexu; B) Me oT KPYNHbIX Hedy
MNacToB UNK rOPU3OHTOB.
Takum obpasom, ruap meToAb! ]
n T y Becbma yto

TeonoronpoMbICNIoBYIO o Hed
2.1.4. MeToAb! N3yueHUs: pa3pesoB CKBaXUH C
noMoLblO AEGUTOMEPOB 1 PacXoA0MePOB

YcTaHoBneHue  UCTUHHOWM pat ]
3KCMNYaTaLMOHHBIX OGLEKTOB uMeeT rpmannem.uee 3Haverme Ans
yCTaHoBNEHWA  OTGOPOB  HepbTW,  MPOEKTMPOBAHWA  CUCTEM

T it , T.e. np
per B obbekTa
paspaboTku. 310 BecbMa BaXHO v AnA BbIMMCTEHUS COOTBETCTBYIOLMX
) npu pi
rvoaux u Hamnnennux otGopos HedTU.
Kpome  Toro, obp: P "

pacxoforpamm
OXBaTa My 3aKauKe BOfbI B ANACT C LENbio nomep)«anm nnacrosoro
AaBneHus. B TO Xe Bpems chnegyer MNOMHWUTbL, 4TO BenuuuHa

€ pocTom fienp Gynerty
Ana peuJeva aToR aaAa-m p nea Tuna p
CcTo-2; PIT-1, PrO-2M.
I'Ipu pripeTay| aTux W no CTO2 4érko
Bbl A P LM p nnacta # 0o 0,4 m, Ho
OHU He xapakTtep nebura no

oTaaowmMM nponnacTkam. HeGonbLume no TONUMHE y4acTkv nnacta ¢
BLICOKMMU fle6UTaMu HeddTU MOTYT GbiTb aooﬁme He :;acbumuposanu
MNpuGopbl  Tuna PIT-1, P
KOMUYECTBEHHYIO XapaKTepucTuKy npocbunn npvrroxa nnacros, HD c
MeHee 4ETKOA WX duKcauueid Ha auarpamme Kpome Toro, aTu
MpMBOpLI  NOMOTAlOT  BLIABUTL  HeGonbluMe NO  TOMWMHE YdacTkM
nnacta ¢ BbicokMMM aeburamu HecbTU.
Hanpumep, Ha ogHOM U3 MecTopoXaeHuid 3ananHon Cubupu Gbinn
nepcopupoBaHbl  nnactel  ABp, AB3, ABgs.  Kak  nokasanu
(5] pi
nnactoB, pocturaouwero 40 M, paGotaer Tonbko 108 M (Bepl"ﬁﬁ
yacTe nnacta ABg4.s5). Ha apyrom npu
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nepcpopaqm nnactos BC1+B6Cp.3+BC1g HMXHUIA nnacT Booblie He
KapTMHa Hat
rae COBMECTHO 3KCNAyaTVpyloTCs nnacTbl BCS*ECG+BCg, ofHaKo
paboraeT nuwe Nnact 6Cg. Ha apyrom Mectopoxaexuu pabotatowas
TonumHa nnactos kone6nercs ot 10 Ao 53 %, cocTasnAn B cpeaHEM
8cero 29 %.
[o!

B
Heo AnA Yy ¢
oleHkn AHOW AHOP! )CTH, Npor BblpaboTkM
3anacoB M3 3anexm, poHTa A BOALI U
NPOEKTMPOBaHWA ~ BCEX  CUCTEM  PerynupoBaHus  paspaboTku
ibIX 0bbekToB Wi CKBaXMH rNyGMHHBLIMK
onp: W cor
oxBaTa NNacToB 3aKaykow Mpu BOALI C
npu y pocl oTToKa no i
bIM a Tawke 3a
AMHEMUKA 33KaHKA BOLbI BO BpEMEH.
npn 0OAHON U3

(nnachl ABj.3) pacxoa Bogw coctasun 1450 m3/cyT; uHTepsan
nepcopaumm  1804-1841 m, 1849—1854M C noMOLBIO MarHUTHOrO

nokatopa MycT cakTy H B
wHTepeanax 1804,4-1841,8 m; 1849 6-1854, 6 M. Mo naHHuM PrT-1
yxoa BoAbl nUWb B p 1836-1837 m; 1837,8-

1838,6 m; 1840,2-1841 M. KoachdbmumeHT oxeaTa nnacra 3asofHeHUem
coctaenser Bcero 0,049.
Ve

y1o e M nomoryT
HoBble npuGopbI - neﬁvrromepu PI'J:l-4 PH-26, 'repmoneﬁvrromepbl T4,
CTA-2, komnnekcHbie Npubops! "NOTOK-5".
Cnepyet 4To Np

oTaaum v np Ha o) Mec’ Halweid cTpaHbl
NO3BOMAIOT ~ CAenatb  BLIBOA O  BO3MOXHOCTU  M3y4eHus
é DYHOW  OLIEHKN
paGoueli ToMuHb! MNacToB, a TakKe PELLEHUR OTAEMbHBIX BOPOCOB
KOHTPONS W perynuposaHuA pa3paboTku.

2.1.5. [eoxumuyeckme MeToAb! U3yYeHUs
NPOAYKTUBHBIX NNacToB

CnepyeT BbifENUTL TPU OCHOBHBIX MeToAa:
1) ra3sosblii 2) niom BUTYMU-

HOMOrU4eckuii aHanus; 3) rw:lpomwlmecmu aHanu3 Nof3eMHLIX BOA.




[Ba nepBbIX MeToAa criyxar AnA p o,

‘OUeHKn QP Heap B "

¢ W rasosbix P W K c atux UM - Hammn
paccmaTpueaTben He GyayT.

X W aHanus BOA  3aKknovaeTch
B cneayiowem. B npoyecce onpoBoBaHMA  cKkBaXMH  OTGU-
paloTcA Npobbl BOALI U3 KaXAOrO © nnacra u
YacTeii NPOAYKTMBHLIX MnactoB. 3T Npobbl HanpasnAOTCA B

oy puio,  TAe

XapaKTepuCTUKM:

1) MOHHO-CONEBOM COCTaB KaXaoW nNpobbl BOALL. KONWUYECTBO
BOAHOPACTBOPEHHDIX ra3os;

2) B npoSax Boawl (iopa, 6opa,
6poma, 6apus, MUKPOINEMEHTOB U T.A4.);
3 eugel u p pé P
BeLyecTs:
4) peakun cpefibl, T.e. LEl i BOAbI,
XapaKTepusyemble KOHLeHTpauuel BOAOpOAHLIX uoHoB pH, a Taioke
# norenywan Eh.
C yenbio reo; KOV prpeTayum pesy
CTpoATCA Apporeonor rne
VOHHO-CONEBOM W ra3oBbifi COCTABbI BOA PAANAIHLIX ropmonros Kak
otmevalor  AA. Kapuyes, B.MN. UWyrpux, am Marepuanl MoXHo
npu G W rasosbix
MecTopoxgeHudi. B Apymx cryyasx 9TM  faHHble  NO3BONSKOT
no pe y
noKasaTenei MOHHO-COMNEBOTO COCTaBa BOfI.
B npouecce paapaﬁomn HETAHLIX 3anexed B 3HAYMTENbHOR
370 3aBMCUT OT
P K 336(»0 HOBLIX MOPUMIA BOALI, WMEIOLIMX
WUHON U W coctas. Hepeako Bcnepcveve
HapyLUEHUA LIEMEHTHOMO KOMbLA MMM MO TEKTOHMYECKMM TpelmHam
NpovcxoauT o6BOAHEHUE NPOAYKTMBHOrO NNacTa NNacToBoW BOABI U3

APYroro B 0 WHOW p
cocTas.

Ha ocHoBe ananusa npof BOAbI YCTaHaBNMBAOTCA Ny eé
nocT u npi K TOMy MMM WHOMY T[OPU3OHTY

HUXHME, TOUHbIE BOAbl, BOAbI TEKTOHUYECKMX

TPew U T.8.)

Kpome Toro, B np nnacToBoro B
HedpTRHYIO 3aneXnb BOALI, a TaKke

nnactoskie BOALI M3 Bbilue Un nmenexamero ropusoHToB. B atom
cny4ae coctas BOAbI W sanexun 3a
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CHET (DMIMKO-XVMMHECKMX MPOLIECCOB, 3ABUCHLLMX OT COAEPKaHMA
KMCNOpOAa W Pa3NUuHbIX cepbi By nnacva
0T pesko y
qro K oMy Y o P
B nnacroBoii  sofe cynbchaToB, CepoBOAOPOAA, Yrnekucnotel. B
UenoM Mo OTMM [aHHLIM  ONIPEAEnAIT  NonoxeHwe chpoHTa
3aKaYMBaeMOl BOAN U AILIKOB OBBOAHEHMS.
Bonbioe 3HaueHwe npu BLIGOpE MeToAa NOANEPXUBAHUA
umeer p o npi "
B8OA P ioro cocrasa [paktuka
WX 3aKauKm , 4TO B8 HUX G
Xenesa, KoNNouaos, B3BECEH, NNOXO P p
(] D p K ITnx
B OCafoK, k 3aKynopke nop. H: 3aKkayka BOA,
[+ p cynubams Kanbywa n
MarHus, B Nnactbl C WE W BOAOM p K
BbiNAZIEHNI0 B OCaAoK cepbl M KapOoHaToB uanbuma 3akauka
we BoA B nnacTel Hep NpUBOAAT K
r ] KONNEKTOPCKUX
ceoticte Kpome Toro, npu oueHke Meronoe :asonﬁewﬁ GonbLioe
3HaYeHUe uMeeT BOMPOC O JCTHOW  ak
HQ¢TVI, KOTOpan yCTaHaBNUBaeTCA Ha DCHOSE onpepenexvn B Hen
opraHuvecimx imcnor. C  atux BLIGOp p
AKTUBHLIX BELECTB NP 3aKaYke BOAL B 3aNeXd C  PasnuiHbiMu
umeer rp npakTUuecKoe

v_/
2.1.6. MeTopa usyuyeHVUs pa3pesos CKBaXUH No
BypumocTun nopoa

3ror Metog ewe TaK KaK oH
Ha 6: porot n BpeMeHH,
3aTPavEHHOrO Ha MpoXoaky 1 M CTBONA CKBa¥MHLI CpaBHUTENbHbIA
aHanu3 aTux r B p nnacte!
pa: Ao ] EpA 3ror Meron 06bl4HO
1cnonbay npu o nopoa 8
npouecce pasBefo4HblX paGoT U OYeHb PEAKO YUUTLIBaETCH B
HepTeNpOMBLICNIOBOI NpaKTUKe.
B 70 xe BpemA npu noacuéTe 3anacos HebTV U rasa U 0COGEHHO
npU NPOEKTUPOBaHUN 1
nmeTs

o " g
4ToBL CYauTL O BbIpaboTke

ux
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ADP ©O# CBA3N OT,
mexay cobow, np poHTa i BOALI M T.O.
OTBET Ha 3TU BOMPOCHI MOXET AaTb pachaYpMBaeMuu meTon B
¢ npy y edy W rasosbix
3anexed

2.1.7. TepmomeTpuyeckme MeToab!

Tep mMeToab A noka OUHO
I0TCA Ha  Hedd npol c uenbio nonysexn

VH 3
XapakTep i IX 3m meToab!

MOMHO pa3fenuTe Ha NATb rpynn

1) 3aMep TemnepaTypbl NNacTos;

2) TepMOAMHaMUYECKME  MeTOAbl  MCCNeAOBaHMA  NNactoB U
CKBaNWH,

3)

4) u3yverme TENnoBLIX MOMeR HeTAHBIX aanexed npw 3akauke B
HUX XOSOAHON BOALY;

5) Tep! P ] npu A Ha
nnacv.
1. 3amepu A paTypbl ana
y A Hep™ u rasa,
M3ydeHus Tennosoro nona 3emnu (onp p O
crynenu u P P ans
npu reodp ] pa6oraxs

ceaxmre. KpoMe TOTO, fiaHHble TUX WCCRIEAIOBAHMI MCMOML3YIOTCS
NpY U3yueHW CBOMCTB driionaos (HedbTy, rasa, KoHaeHcaTa W BoAb) B

npu_nopcué . np "
paap LY pexuma 3anexa,
Boa. Way pacnp

Ypbl Mo cTBONy C NOMOLLLIO 3MNEKTPOTEPMOMETPa

ydactku, Ha Hanu:
Tex W Vi KaK B T CTPYKTYpbl, TaKk U B
npenenax HechTAHOI VNN Fa30BOf 3AMEXM. JTH AaHHBIE YUNTLIBAIOTCS
TR i, OHW O4EHb BaWHbI MPU NOMCKAX

ueq)m v rasa Ha Gonelumx riyGuHax.
2. TepMoavHamuuecke METOAM  WCCNEAOBAHUN  CKBAXMH 1

nnacvoB 3heKTMBHLI NPY K3y P ]

paspabarbipaeMbix  3anewen Hedptm ©n  raza Bo  mmomux
bIX

ly pac P P
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“pouyeccel npu cunbTpauun HedTW, rasa u BOAbI B NOPOBOM
“POCTPaHCTBE, MOKA3AHO UTO KPUBAR WMIMEHEHWs TemnepaTyp Ha

3aboe, npu paGote c oT6opom,
woXeT GbiTb B KPUBYIO BOKPYT

310 Takve p

o

B8OAHOCTL, n;cmuuaemocn.

B8 ﬂpDFWKTVIBHbI)( nnacrax

waydams vacTe C TONKM 3peHnn

repMo- (] rw.]pol:lmaumecxoﬁ ux OLEHKM U NONy4aTb BaXHEWLyIO

p 0 0 H aKTMBHBIX,

" A T 3anexn.  Mocrpoexue

<OOTBETCTBYIOLUMX  KapT wvnu cxeM AaeT  BOIMOMHOCTL Gonee
peHL) K npoek L]

& [ raaonux 3anexe, cueumsam
creneHb  BbIp. [l Gl KoachbuLMeHT
Hedbrerasooraaum.

3. MNpu Ha
TepMorpamMmax  BbILENAIOTCA GETIiE  aHOManuu,  Bbi3BaHHbIE
[} ' apcpektamm  Ha ocnoearmn

aTux

3eKTUBHYIO TONLMHLI MNACTOB, WX npoAyKTMBNocTh neperom
XWIKOCTH U3 OAHOTO NNAcTa B AIPYrOi. B HarHETaTeNbHbIX CKBaXAHAX

or p sononor wx np
Xpome Toro, p BOnpockl ©oro
ap P yaTay KOMNOHH.
4. Npun y nonei  HebTAHLIX
i (P , Camotnop! npY 3aKauke B HUX

xononnou 80AbL! NpU anyvpuxom’wuou 3aBOAHEHUN YCTAHOBNEHOD, YTO
oxnaxaeHue HeTAHOTO NNacTa UMEET NokKanbHbIA XapakTep, paauyc
30HbI OXNaXAEHWs NpU 3aKkauke BOALI B TeueHun 4-5 net pocturaer
200-250 M. [flanbHeWwas 3akauka BOAbI M OXNaxaeHue nnam'a

puBeaYyT K yBENUUEHMI HedTh, BbIr B
y nnacra, npoayx
SKBANMH.

5. Te ] npu

8UNaX TENMOBOTO BOIIEACTBUA Ha NNacT: a) noporpese napom, 6)
3NEKTpUYECKOM  nporpese npmaGovmou 30HbI, B) CO3gAHUM

0Csi ovara rop ;) DM UMY NLCUPOBaHUKM
Ha 3a6oe u BHyTpM nnacta. TepMOMETPUMECKMIA KOHTPONb npu
BHEAPEHUM 3TMX  METOAOB  3aKMIOYAeTCA B YCTaHOBNEHUW
3 P KaK B ViHOW
JoHe, Tak ¥ B Npegenax BCEro MNAacTa, W3MEHEHWA (HUINKO-
XUMUHECKNX CBOVCTB B HebTh, npoayk
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Takum Tepmi pl MeToAb!
[l B LENIoM T MONY4MTL BECbMa OBLLMPHYIO
0 UHGD o W rasoBbixX

2.1.8. MeTogbl, nossonsioLyne nonyyartb UHgopmaLuio
Ha OCHOBe aHanu3a akcnnyarauyum Ao6biBaloLmx 1
HarHeTaTenbHbIX CKBaXWUH

B np MM Ao6I no
MOXHO BbLIBOA O XapaKtepe

KonnexTopa, p P WcTB No
nrowaau sanexu, peLy , op p TpeumH
B Np L sanexu. Mo necka cyasT

O XapaKTepe KONMeKTopa, CTENeHW ero CLEeMEHTMpOBAaHHOCTU. Ha
ocHoBawuu oTGopa NpoS HebTM Ha ycTbe Kaxaow AoGbiBalowWed
CKBaXMHbl ONpefieNAeTcA NPOUEHT BOAbl M AEnaloTcA  BbiBOAbI

pakTepa np KOHTYpOB  Hedy
Hanuyms A3blIKOB 0GBOAHEHUA.
Mp Xxapaktep r W no
u paspe3sy Hed  BO MOXHO
XapaKTep Konnektopa u i BbIBOALI

OTHOCUTENbHO Pa3BUTUA TOTO wnM uroro pexuma B 3anexu. Mo
r W B Kawgon [obbiBaowedr u
HarHeTatenbHOW CKBaXWHe CTPORT KapThl u306ap, MO  KOTOPbIM

pa 0T Cpx no u oGbémy sanexm
KOHTYPOB Hed

wnu B npepenax mﬁu or60pa Ha ocHose aHanusa kapt usoGap

yL P v per np o1

Mepbl NO Y o MU'y 0 o61>éma W BOAbI

B NnacT, MO yMyYleHWO COCTOSHUA pa3paboTkM  KaXaoro
3KCMMyaTaUMOHHOTO OBbeKTa.
Kpome Toro, no 3amepa T i B
Aobbi CTPOAT KapThl PasHuubl
1X i ( ya Mexgy NnactoBbiM
[aBreHmem B ORHOM 1 TOM e CKBAXUHE Ha TeKyuylo Aaty 3amepa u

Ha np 0 pary Mo
3TUM KapTam OUEHMBAIOT 3ChheKTUBHOCTL 3akauku BOALI B NnacT,
30H nnacta NnoTHLIMU

HeNpOHULIZEMbIMU NOPOAaMM, PELLAloT BOMPOC O NepeHoce 3akauku
BOALI B ApYTME CKBAaXMHLI WNW ApPYyrylo YacTh 3anexu. Hanpumep,
NOCTpOEHMeE TaKOM KapTbl NO TYNbCKO-GOBPUKOBCKON 3anexm Ha SpuHo-



« mecTop v

~anuume KPaHOB Ha 3anafiHOM Kpbine 3arnexs, NMKBMAUPOBaTL 3Aech
3aKaYKy BOflbl B 3AKOHTYPHbIE HarHeTaTeNbHble CKBAaXMHLI ¢
TONHOCTLIO NEPEHECTM €€ Ha BOCTOYHOE KPbINO 3arnexy.

2.1.9. MeonoronpoMeiCnoBbie METOAB!

Ha ocHose a Bcex 1y
] o NPOAYKTUBHBIX

~nactos paérca p
z ctp 3anexs, obumx, 3ddeKTUBHBIX U
~ebTeHachIeHHbIX  TOMUWMH,  [paHMLax — 3anexu,  YTOHHSIOTCA
©nnekTopckMe cBoOWCTBA,

P le napameTpbl nnacta, ¢
Dniowaos, AeGUTHI HedbTH, rasa, BOAbl, HavanbHoe NNacToBoe
ero BO Bp! akTopbl,
~poayx 3 & Hi
IeXuM 3anexy, Bbl metoa T

ZaBneHun.
T BCnoBbIe

b ¥ mayuaior

-3 OCHOBE fOCTPOSHUA KOPPENSLIMOHHLIX CXEM, Teonoruueckux

5a3ipe3os, Kapr, CXem, Xapak

~nactos. Ha Gase KOMNMeKCHOW OUEHKM reonomnpouucnosux

2COGEHHOCTEN  3anexed NPOAYKTUBHBLIX NNAcTOB  PaCCHUTLIBAIOT
M n y ) Aava npu AaHHowW

ucTeme paspaboTku.

B Uenom wa 93TOM GTane MOXHO BbIAENUTL Tpu BMaa

“eONC p Y10,
o 3)
p
1"DOEHUR KaK B Lienom TaK U KOHKD P
X r (oro

P 3 P ol y
ZavwoHa, ero cTpaTMrpacus, TEKTOHMKA, HeTerasoHoCHOCTb,
3000HOCHOCTb, NONE3HbIE UCKONAEMbIE); KAUECTBEHHAR MH(POPMaLUR -
IXeMbl  KOppensuwd,  reomor o
{9MNEKTOPCKX ~ CBOCTBAX, npopymmocm. Tewoﬁapmecmx n
P xapakrep nnacra KO!
- paar KapTbl, Xap

“nactoB W 3anexeil, a Tawke pesynbratel oOpaGoTku eceit
“BOSIOTONPOMBICNIOBON  MHGIOPMALIMW  C  MOMOLLBIO  BEPOATHOCTHO-
- uro B wrore
wofient 3anexu HedTu (rasa).

-39-



Ha aTanax uay MNK ra3oBbIX 3anexed
OTMeueHHble BUabI reonoronpomucnoeou MHGOPMayMi B OCHOBHOM

, HO OHU oTeR M
MNthpMauneM NONyYeHHOW B npouecce NpoGHOA MNK  ONBLITHO-
lyaTauum uay 04 3anexu.

Tam 06pasoM. BCE MEpeuuCrieHHble  MeTOAbl  NonyueHus
on o) o
obbekmeHOe Np © BCEX Nap pax, yuu npu
noacyéte  3anacos, Np "

pa3paboTku.

2.2. Teonoruyeckoe o6ocHoBaHWE NpoekTa BypeHns
CKBaXWH, reONOruyecknii KOHTPONb 32 PEXUMOM UX
NPOBOAKMW W onepaLuii No cnycky o6caaHbIx

KOMOHH U UX LULEMEHTUPOBaHWIO

2.2.1. T'eonoro-TexHU4YeckUin Hapsa

MNepen” Kaxaon Ha 6ypoBo# cof
nyckoBasi KOHEpeHLUsi, Ha KOTOPGH NPEeACTaBUTENN TeXHUYECKOH W
reonorl A cnyx6b! Gpuragy ¢ reonoro-
TEXHUYECKMMM YCTOBUSIMW MpOBOAKM CKBa&XMHbLI  [lpeacTasutenu
oTgena TpyAa v c onnatel TpyAa
6ypoBoii 6puragbl, co cpokom Byp , C o 1

7] ny onnarbl

P P
TPyAa Npy yckopeHwm Gypenus.
Mepes HayanoM nNyckoBOW KoHdepeHUun reonormueckum - 1
oraenamu reonoi Hapﬂﬂ Ha
Bypenue KOTOpLIA Y FNaBHLIM
TNaBHLIM EOMNOrOM  KOHTOpbI Bypenus, YBP wnu HrAy. I’eonoro—
Hapsa LKy oM, B
c P YL WA
KaXAoA CcKBaXMHbl. B TUTYNbHOW 4YacTM npoekTa yKa3bIBalOTCSH:
P! nap: P! 3
MHaR, Ly 3apaum 6yp
P ) HDBNX reppmopuu,
OKOHTYpMBaHWe KakoWi-Nu6o aane)m W T.A.); NpoekTHaa rnybua
CcKBaXMHbI (Tabn.1).

-40-



Tabnuya 1

cxB. 10 flyxe

Hapaa Ha

nNomckoBan; 3agaya GypeHun - Nnouckn HedTH M raza

(v

TexHu4eckan YacTs

/W TARAOUOY WOXJAID 3030
I9HWeE%0 witogedodu 9100doXd U 19ueadaLh

19

¥8h880 08LIBhKLIOY

18

h/W 'a100doX)

17

MNoabem UH-|

WaLreL BYLOBHOQ

16

ELW
'/ "BOOJEH 9190HIUaLMEo8EMOd)

15

1 '0Louol eH exeAdIeH sedasQ

14

ALAwuw 8 edoLod 8010d0go OUoUR

13

AHEUT OU (AW
‘Louol deweed u uuL ssxw: 1QUOY 08138HUO:

12

Aaodu ou odou sroouady

11

XVSHITRH
ONBUUWON '[9HevaUdy BdaWeE BHUQAL |

10

‘eonoruyeckas YacTb

edog.1oed 0JOLOMHUL 08108hEY

9

BOLEag0
‘UMHBLIBKOCUOEE. -3 L0DaH XIAHKOWEDE (aeadaln

W 'eweum u endax Wodoglo o Iaueadalky

Yodou suHabeu LoJA wiawaelewouad| |

£adERd YMNOBNMIOLIOLUL UMNOBRUDIED

4|5{6|7(8

€adeed yuHOahMIOLIOLML WIaHLYaod||

wsudedimiedl)

QAL |

W 'tfodou 9100HINOW ‘W ‘@9BIMOBW A

leonoro-TexHuyeckuii Hapsa (MTH) cocTOMT M3 reonorM4eckon u

epl

n notepu

p

yactn

nor!
06Barnbl CTEHOK CKBAXWH,

424€CTBO [NIMHUCTOrO pacTBopa; FNyGMHa 3aMepa KPUBUIHLI CKBAKMHBI,

on

yron ux

T

B

Hacrewn.

~2XHUYecKoi
~DOXOAKM C OTEOPOM KepHa W LUNamMa; MHTepBanbl FyGUH, Ha KOTOpbIX

)
Tpaturpachu4eckuiAi pa3pes; NMpOeKTHas W hakTuyeckas nuTonorvs

~D0XOAUMBIX NOpOA, T

HUIA,

J4BaXWHBI, MECTA YCTAHOBKM LEHTPUPYIOLIMX cboHaped, WX 4mcno,

ol

OCTb, BbICOTa NOAbEMA

p

Ha
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p , €& Bumbl,

ero

Ha 1m
B texumecxou yactun ykaauaa;omn npoekTHaA u chaKTuieckan
KPenocTb NOPOA, MPOEKTHOE U (haKTUYECKOE KONMYECTBO AonGnewuid,
THN 1 pa3mep AONOT,. ; uncno poro-
pa; oceBas Harpyska Ha [ORnoTo; paﬁouee AaBneHue Gyposux Haco-
€OB, X nofaya, avameTp pyGalliek, YUCIIO XOAOB HAcoCa; ocHacTKa

Taneu; nopbéma (20 , YUCNO CBEYeW; UHTepBanbl U
pop flepe/ CMyCcKOM KONOHHBI.
B W reonor cnyx6a [oMXHbI CTPOro
cobriopats Bunonnenue BCex reono
" i, utO T
c iA TOUKM 3pEHNA CKBAXUH.

2.2.2. KoHTpoOnb 3a kauyecTBOM NPOMbIBOYHOM
HUAKOCTU

B c reo;
cnyxﬁa 3a oM N

ee i Kopku,
aonoornaua DuKCUpYeTCA nornoleHue npomuscmnom KWAKOCTH B
TPELMHOBATBIX, KABEPHOIHBIX W KPYNHONOPUCTLIX NOPOAAaX (MHOTAa A0
eé nonHoro yxopa.) I'Ipvl 3HAUMTESIbHOM oroLeHM Heobxoaumo
nepeum Ha 0 U GOMNbLLOR BAIKOCTLIO
npu manoi Bonoovnaqe Mpw nonuux yxopax NPOMBIBOYHOR
Wwnam, Necok, LEMEHT, onumnky,
uacto 3t mﬂ‘epaanu nepekpbiBaloTCH NPOMEXYTONHOR TEXHUYECKOR
. Mpw BoIGp w aBap OTKP ol P
yctbe CKBaXUHLI 06OpyAyloT MPEBEHTOPOM, @ B MPOMBIBOYHYIO
HKUOKOCTb A0GaBNRIOT reMatut, 6apwuT, MarHeTMT, [OBOAA NNOTHOCTL
NpOMbIBOYHOMA XuakocTw o 1,7 - 2,4 r/cm’. Mpy BOAONPOSBREHUAX
YBEM4MBAIOT BAIKOCTB W NMOTHOCTH NPOMBIBOYHOR XMAKOCTA.
Bce uHTepBanmbl yxona NPOMBIBOYHOW XMOKOCTM W  fnoTepb
! reono i cnyx6oi.

2.2.3. KOHTpOnb TEXHUYECKOro COCTORHUA CKBaXKUH

lMeonorvyeckan cnyxGa koHTOpbl OypeHwss unuM npombicna
no! 10 3a NonHoTy U np: bIX B KaXA0M
v ] KOTOpbIX
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onpeaensieTcA NGO NPOEKTOM NOMCKOBO-pa3pefiouHbix pabot, nwbo
noky no pa3p Mpu
ee Y

COCTORHWIO, Aﬂﬂ nay
KXaBEPHOMETPUIO, uememomerpmo Npu MHK.nMHomerpmw WamMepRIoTCS

yTOon u asumyT PbIX y!

pal eé rny6uxa,
MCTUHHaRA rnyBuHa aanerauvm npoAmeanux nNacTos u MapKUpYIoLMX
r p (r YCTBA U
3abon ). B

MHK/IMHOMETPUA NPOBOAUTCA yepes 5 -10 M, B BepTukanbHbIX - Yepes
20 - 50 m. Bonbiuoe pyu AONKHO

npu Gyperuu rop Kasepi L

onpeaenyTb HaKTUYeCKUiA i

P piiA Y
cocrasa bIX NOPOA,
npu aaapwax W ODpblBe WHCTPYMEHTa, MOMafaHwi B CKBaXMHY
NOCTOPOHHUX NPE/IMETOB U 0COBEHHO ANA pacyeTa oGbema CKBaXUHb!
npw ee uemenmposaum

BHICOTY NoAbéMa

uemem'a 3a KOMOHHOW, CTereH ero cuenneHus € NPOAAEHHBIMM
P a TaKkKe p e B 3arpyGHOM

np Ly Ay € rnomolsio
y KOro, Oro W Tep! Koro

2.2.4. KOHCTpYKUWS CKB@XKWH, KOHTPOSb 3@ CNYCKOM
o6cagHbiX KONOHH

Mpu BbIGOPE H obecneunTs:
1)IPOYHOCT M [IOMFOBEWHOCTS KPEMREHAR CTEHOK  CKBAXUHBI,
2) biX, Heg “ D3
T a Takke obvexTa;
3)y YP Ao A rnyﬁwnu W BO3MOXHOCTL
peanu3auuv  NPOEKTHOR 4)

NPUMEHEHUS) 3aNpPOEKTUPOBAHHOTO CNOCOBa M peXuma Ikcrnyarauwm;
5) 3KOHOMMIO METanna 1 LeMeHTa.
Mpu  BLIGOpE  KOHCTPYKLUMM  CKBXWHLI  HAfl0  yuwTbiBaTh

feonorudeckue BHyTpeHHwit
auaMmeTp IKCNNyaTaymuoHHOM KOMOHHLL B HEDTAHbIX CKBAXMHAX He
nomkeH ObiTb MeHblwe 100 mm. [ony GypeHune

manoro AR rasoBbiX A npu
1) HeGonbLuUOW rNyGuHe 3aneraHwus r; ; 2)
TIPOAYKTMBHLIX NNACTOB MANOA NPOHML "

_43-



npuToK rasa B ckeawude A0 50-60 Teic.m3cyT, 3) BbinageHmd
KMAKOCTU Ha 3a6OM, yAanuTb KOTOPYIO MOXHO fMLib MPU  BLICOKMX
‘CKOPOCTAX ra3oBoOro NoToka
A 6. P v npt Hechm
WM rasa w3 nnacta 8 6o nmeer
# BbIGOp PYKuS 3abon

¥ pyKuvs 3abon reo:
NIPOYKTUBHOTO NNACTa U ero
3anexu (koHTaKTam)

Mpu ecKpbiTu nnacta Ha BCIO L . 6e3
cTeHoK [} p ero nyTém
y wa B 61 P
YCNOBUA NpUTOKA.

OpHaKo 4acTo XxapakTep Nopop B MPOAYKTMBHOM WHTepsane He

3¢

T C OTKp 3aGoem. B atom
cnyyae i KOHCTP Huza c
"] mn O KOMIOHHOWM.

H yacTo BClo ¥ NPOAYKTUBHBIA Nnact,
T ofHoro 3atem fno 3a6os cnyckalot

KORNOHHY oﬁcannux pys, KOTOpYIO LEMEHTMpYIOT. 3TuM MeTozioM
ROCTUraeTCs ronHoe pa3oblieHue 3a KOMOHHOW BCEX MPOAAEHHBIX
c

Censb
nocneayoweid nepgopauuei. ot METOA HacTo NPUMEHRETCA Npu
P B nobi ero
MOXHO ecnu bIA  NNacT  np
i B phbixnbix Hey

orsepcmu cnocobeTByeT BLIHOCY fiecka u oGpaaoaaMwo npoﬁox B8
CKBAXUHE.
B tex  cayyanx, KOfAa  3HAYNTENLHO  CHWXaeTcs

UEMEHTHOrO pacTBopa B NfacT M KorAa NnacT npeacTasiieH
HEYCTOR4MBLIMA  NOPOAAMM, npvﬁeranor K npeABapuTenbHOMyY

Han JWOHHbIM
ropvlaourom l'lpmeuaefcﬂ 3TOT C€roco6 MpU  IKCNMyaTaLMOHHOM

Ha XOpOLLO 13y 0

OCTaHaBUBaIOT, KOTAa MeXay eé 3a6oeM W KPOBNER NPOAYKTUBHOTO
nnacra ocTaércn 1-3 M. 3arem CnyckaloT U LeMeHTUpYIoT obcaaHyo
KOnOHHY  ocne 3TOTO  BCKPLIBAKT NAACT  AONOTOM  MeHbLUero

Ecsm nnact np creon
MOXHO é Ecnu nnact crioxeH
Ha saGou
cneqnanenum dmnup Ha XBOCTOBUKE, BEPX KOTOPOFO BXOAWT BHYTPb

P mexay ™M §
V30NUpPYtoT, 4TOBLI NECOK He MO Monactb B ckBaxmHy. OTBepcTMR
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GunbTPoB UMeENOT pa: popMmy © WUx “
LWKpUHY BLIGMPAIOT B 3aBUCUMOCTM OT @opmu W pa3MepoB 3epeH
necka, Pbiii  MOXeT B
akcnnyaraywu nnacra. Wkorna mcnonbaylo'r Takke W rpaBuiiHble
HvnbTpbl
Npn " Y y 0 obvexta w
] i ero nopoa npume-
HAIOT "MakxeTHOE" UeMeHTUpoBaHwe. I'Ipm 3ToM cnocobe CckBaxmHy
GypAT 10 NPOEKTHOIA FNYGUHBI U CNYCKAIOT B HEE KONOHHY TPYG, HUKHAR
YacTb KOTOpbIX nMpefcTaeBnsieT coboit UALTP C  KPYrnbiMn
b

3apaHee D B mecte
K TpyGam y ynop! Konbyo. L ]
pacTeop nonajaet B aarpyﬁuoe depe3

OTBEpPCTUsl, MPOCBEpPReHHble B prﬁax HECKOMNbKO BbiLLe YMOPHOMo
KonbLa.

Mpu npoBosike CKBaXwH reonoruyeckan CrnywGa OONXHa yAenATb

cnycky ) KOMoHH. B

nepsylo odepenb kaxaylo TpyGy p T UX
110 TORLUUHE CTEHKM M Mapke CTanu, Yepe3 n(a)mylo rpyﬁy nponyckator
wabnoH, Kpam Kaxaoi TpyGel L or
Mpu crycke SKCRNyaTaUWOHHOR KONOHHbL npe)me scero oGopyAyema
€ HWKHAA uYacTb, e ocTpele p Kpan w3
cneynanbHLIX CTanedt [AnA cpesa BLICTYNaloWux FOpHLIX ropoa B
cksaxuHe. Ha pacctosHum 1-1,5 M OT HU3A KOMOHHBI npuaapnaaerca
Konbyo "cron”, poe Cry»ut Ans
PY LUEMEHTMPOBAHUMN CKBAKMHBI.

Mpu  cnycke JKCNNyavauMOHHOW KOMOHHBI Ha Kpas  TpyG

TaK choHapn aAnA Toro,

4to6bl  TPYGH! He CTEHOK npu
B Hapu

4epes 70-80 m, B naxnonmruanpaanennux yepes 15-30 m. MNocne

cnycka aKkcnnyatay aKT o cnycke Tpy6 B

CKBAXUHY.

2.2.5. KoHTponb 3a ueMeHTUpOBaHUEeM CKBaXMWH

Mocne crycka KONOHHbLI B eé
nocfie Yefo MpucTynalot K uemenmpoaaumo npemqe BCero
PaccuMTLIBalOT KOMMYECTBO LIEMEHTa, YCKOPUTENA 3aTBepAesaHus
o6

bEM (o6bém
snyrpnxomuuou n aarpyﬁuom eé uactedl) [Mocne ycraHoBnieHun
OOLEMa  UEMeHTWOTO  pacTeopa  pac
" P P
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pTUed P 06 T ycTbe CKBAXUHb! c
'] B

3aKaym reo cnyx6a
orbupaet 3-5 npo6 yemenTHoro pacraopa ANA OLEHKW ero KayecTsa,
3T0T NP O 3aKaqm

PACTEOPa ONPE/IENAETCA NO MOMEHTY MOBLILLEHUR AABNEHNS Ha YCTbe

p npobka 8 konbUo "cton”) u B

P flocne 3TOf0  CKBaXwHY Ha

cyTkm ans kamus. Mo

p u akt. Mocne OKOHYaHuA

it KamHa ap! yio napTuio

ana BbICOTbI T 3a # 1 oLeHKm
€ro KauecTsa.

2.2.6. Onpeaenexne repMeTUMHOCTY CKBaXMH

Mocne OUEHKA Kayectsa ULEMEHTHOrO KamHsi MpucTynaior K
Ha rep . Tep!
pSIOT _ABYMA 1) W Ha
2) nytem ypOBHSA B Npw
:m:nnyarauunumvx KonoHH 127 w1524 MM pAasnenve
a ycTbe no 10 v 8 MNa. Ecom
Aasnexve Npu :mm 3a 30 MuH cﬁmunﬂ He Gonee, yYem Ha 0,5 MNa,

P! , np 6
- He . Mo P meTopy fep!
y oTTap “3 He& XuaKocTw.
B YPOBHA XU 8 " "]
eé nputok 3a 8w, Korpa pl i,
npueeaeHbl HuXe (Tabn.2,3).
Tabnuua 2
YPOBHS B8 cp "
rny6nHon
rny6uHa
CKBANUHE, M A0 500 | 500-1000 |1000-1500| 1500-2000 | > 2000
Benunna
NOHVDKEHVS 400 500 650 800 1000
YPOBHS XUAKOCTH
B CKBaXVHE, M




Tabnuya 3

npuToKa 3aBus pasn
AnameTpa
BenuunHa noHuxeHns
YPOBHS B CKBaXmHe, M | 400 | 400-600 | 600-800 | 800-1000| >1000
Benuuuha
npuToka 127-203,2( 08 11 14 17 2
KMAKOCTY,
M
Duametp
CKBaXWUMbl, | >203,2 0.5 08 1,1 1.3 15
MM
MNpwn cnyx6a

cocraenrer coomemmwomuu aKT.
2.3. T'eonoruueckoe o6ocHOBaHWE MepONpUsTUiA No

BCKPLITVIO NPOAYKTUBHBIX NNACTOB, Nepgopaymm,
OCBOEHUIO U ONPOBGOBAHMIO CKBAXMH

2.3.1. BckpbiTie NPoAYKTUBHbBIX NNAcTOB

Bcwume Heqnmuoro WK ra3oBOro Nnacra (nepecevyeHws ero

BT uMeet BaxHoe

ans “ ")
TexHonoruio BCKPLITUA Mnacta suﬁmpavor B coorsemsum c ero
Led] KO xapak U DUINKO-XMMUYECKMMMN

aTot nnact ¢
BCKLIBAEMbIE  CKBAXWHaM¥  MPOMYKTMBHBIE MRACTBl  MOXHO
pasgenutb Ha Ase rpynnbl. @) C  BbICOKMMM OaBneHveMm u

npoayKIv o npu () . 6)c
HAIKUM B 60 y CUIbHO
“ LS P @ y W
Jlnn nepeoiA rpynm,l ycTp
ycTbe , obec

GezapapuitHoe Gypeme B NpOAYKTMBHOM WHTEpBane u OCBoeHne
cKBaXWHb. [INA BTOPOiA rpynnbl NNAcToB OCOGEHHO BaXHO CO3AaTh
Gnaronpi Ans np HedTW W rasa U3 nnacta B
CKBAXUHY.




Mpw  BCKPLITMM MPOAYKTMBHLIX MNAcTOB [OMKHbI Y4WTBLIBATLCA
PU3NKO-NUTONOrUYECKUE OCOBEHHOCTW KONNEKTOPOB W (PU3NKO-XUMU-
Yeckne xapakTepvucTuku niouaos Hepeako npu GypeHvn cKBaxwHbI

6, P , HeQ P 3
a 3atem B y oueHb
nebutel HepTM mnu rasa. Ivo p
BCKPbITUA  MPOAYKTUBHBIX nnactos xapaxrepy npoxonumoro KonnekTo-

pa. , §4TO 310 DoAyK
, a3atemu r p

P pocTp @ np: 7 3

nNpumeHsiemot npu  GypeHuwn, SBARETCA  [MUHUCTLIA  pacTBop.

Bopa w3 . p P B MNacT, a Ha CTeHkax

) Kopxa OrpularenbHoe BRusHWe

NPOHMKLLEN B NPOAYKTWBHBIK NNAcT BOAbl HA €ro KOMneKTopckue
CBOWCTBA CBA3AHO C TEM, YTO B Nop ¥ cpesie Bopa

KanunnapHbiMU cunamu U aaxe nog so;meﬁcmnem 3HaYUTeNbHbIX
nepenagoB AABNEHUA HE MOXeT GbiTb NONHOCTLIO BbITECHEHA W3
nopoBbIX kaHanos. Kpome Toro, Npu TNPOHWKHOBEHWA TMPECHOM
TEXHU4ECKOW BOAbI B NNACT IMUHMCTBIE YacTWLibl NopoA pa3byxator, u
€cni B MOpOAE WX MHOMO, 3TO MOXET MNOCTYKWTb MPUHUAHOR

APOHMALY nnacra B f
30He.

Buinajienve HepacTBOpUMOro oCaaKa B MOpaX NPOAYKTUBHOrO
nnacra ¢unbTpara c
BbICH BOZiAMU TaKke

BNMRET Ha nnacra s

Cneqoaal’enbuo OfHA W3 OCHOBHbIX :laaaq npu BCKDI:I'WIM
[ BHOTO Mnacra -

npe B nnact np BOAbI U3 rnnnncroro pacteopa. 3To
AOCTUraeTCcA CHUXEHUEM BOZI00TAaumn pacTBopa, AoGaBneHuem B Hero
NOBEPXHOCTHO-AKTUBHBLIX BelecTs (NAB), MCNOrb30BaHueM
MPOMBIBOYHON XWAKOCTH, TPUTOTOBNEHHON Ha HedTHAHOW OCHOBE,

areHTos, ] & neH wu r.n.
I P npu MPOAYKTUBHbIX

NINCTOB, FOMKHE! UMETH MUHUManbLHYIO BOACOTAAYY 1 B TO Xe Bpems
0Gpa3oBbiBaTh TOHKYIO, HO [POYHYIO KOpKY. TaKuM yCroBUsIM

YAOBNETBOPSIOT PacTeopbl, of HOCTBIO,
KOTOpylo OHW npuoBperaloT nocne ofpabotku  pa3nuuHbIMIA
p w1 po6asok Ge rAMH
Baxnan 3afaya NPOMbICNOBLIX - ponb 3a

Hamu oro 4 Ha yp HOBbIX CKBaXuH,
ocobeHHo B p . MNpwu
scxpumvn nnacroa C BbICOKUMM [

AL T TaKoW, YTOOb! HEBO3MOXHB! Bbl-
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nu BbiGpockl Mpu Huakom Henb3s
MMHW3aLMIO NPOAYKTUBHOO NNacTa  NPOHWKHOBEHUE B HEFO BOAbI.
Ona ynyvwexus

BCIO nnacra.
Ogpnako ecnu yPp! B " 7}
30He, TO, uTOGbI 6
ocTanasnusaioT Bbiwe BHK (IBK). Ecnn B avoneq:muou 30He
Gypurca B Heil Np W nnact
cnenyet Ha  BCIO w ero

BO/IOHACLILEHHYIO YacTb. Ecnn 3anexb HethTW COAEPKMT rasosyio
wanky, 6awmak KonoHHbI HAAO YCTaHaBNMBaTh KaK MOXHO Hinke MHK,
4TOBb! YCTPaHUTL BOMOXKHOCTb NPOpbIBa ra3a B CKRAXUHY

2.3.2. Nepcbopayun ckeaxvH

Mocne cnycka oBCagHOR KONOHHBI W €e  LeMEeHTUPOBaHWA

coobLyeHue c , T.e p Ky nnacra,
(1 . B 3toM cnyyae AOMXKHb ObiTb
bl BCE MEpONPUATUS, WU3INOKEHHbIE B

23.1. 1 - pCTUA B W KO-

NOHHE, UEMEHTHOM KOfbLIE 1 CTEHKAX CKBXWHLI B 3apaHee 3afiaHHOM
wnTepeane rnybun. Yepes nepcop

NPUTOK U3 NNacTa B CKBAXMHY Hed Ty, rasa u BOAL!. I'Iepd:opaum cny-
KUT TalOKe ANA HAarHETaHWA B NNACT LUemeHTa, HeTw, ra3a, BOAL! Uk

i-nu6o Apyroit . F oT cnefylowme Buabl nepgo-
pauum: ymy Y10, rMap il
Npwn [:]
CKBaXWUHY Ha Heonommyno rnyﬁmy +a KapoTaNHom raGene; fiopoxo-
Bbie 3apAab! p
Topneay - n| metoga.

Ee OTNMYME COCTOAT B TOM, 4TO BMECTO Mynb MPUMEHSIOT
creuuanbHble CHapaAbl, KoTOpble, NpoBuB OBCAAHYIO  KOMOHHY,
[ KORbLO W NP Ha 8 nnact,
paspbiBaloTcs, obpasys B nopoae pononHUTenbHIe TPeLLMHL,
ynyHLuabou.Lue YCroBust npuroka neq;m 13 NNacTa B CKBaXMHY.

MNpun n Topl chopay! KameHb
CUALHO P nnuua o H rpeumu ™
Mpu " Moy P Mexay [
Lol p 3TM Tpewy MoryT nyTAMK
BOA B Hed W nnact. fina np
KamHs

nepdopaLio cnycTs 6-104 NoCTe LEMEHTUPOBaHWR, NOKA KaMeHs



S

ewé He NpuoBPEN BLICOKWUE MPOYHOCTL W XPYNKOCTL, AW NPUMEHATH
cneywankHbili NaTeKCLeMeHT.

Becnynesan nepcopalws Npow3BOAWTCH NMGO C  MOMOLLBIO
KYMyNATMBHbIX ~ 3apnfoB, nubo CTpyeil XUAKOCTM C  MECKOM

(rwapor Py r wR). Mpu y i nep i
CTEHKN "y i KameHb npof IOTCA HarnpasfieHHow
cTpyeii raioB W iA npu
B3pblBe  CrieuvanbHbix 3apros. Jrta CTpyn obranaer GonbLuioi
p i cunoid, obect Ly X B

KOnoHHE # KamHe 6e3 3HauMTErNbLHOro WX

nospexaeHus. Kpome Toro, CTPyR packaneHHbIX ra3os, NpoHWKkas B
nNRact, cos3faer 3HauMTenbHoW rNyGuHbl Kananbi, ynyulaolme
[ A np iAHoM 30HbI.
lr WHBIiA cnocob T Paumu XopoLuo 3ap
CebR Npu NpOCTpEne CKBaXWH C MHOTOKONOHHOW KOHCTpyKUWeRd, a
Takke MNpu rwapopaspbiBe Nfacta W KMACNOTHOW  oBpabotke
npu3a6oitHoii 30Hbl.. OH OCHOBaH Ha UCoN! ]
pruv u at ™ C NEecKoMm, # ¢ GonbLuoiA
p 0 W3 Hacajok & " P HOA B CTEHKY
cKBaXMHBLI. JTa CTPyA 3a KopoTKoe BpeMFl ofpa3syet oTeepcTue B
oBcanHON KONOHHE 1 LWenb B LieMeHTe u Nopoae.
MnotHocTb W ( pCTHA HA 1 M P
nepcopayuu)  3aBACUT  OT  Xapakrepa NOPOA,  CRaraloLmx
NPOAYKTUBHLIA NNacT. [poTMB NNAcToB, CIOXEHHbIX  PbIXMbIMK
rieckamu, Xopowo np 0BbI4HO
HeGonbluan (4-6 oteepcTuii Ha 1 M), NpoTmB nnomux neonnopouublx
pon: TOpOB ee y oT.
Ha npoeepexwe nepgopaumu  AOMKHO ObiTb  NUCbMEHHOE
pacriopsiXeHMe [NJBHOTO reonora YNPaBMeHMA C  yKasaHuem
p ap W uucna e
Bonblioe 3HaueHWe WMeeT TouHOe onpenenenme wHTepBana
npoctpena. B pesynbTate HETOMHOW OTGMBKA IMNyGWHBI naMwe«Hon
nepcopauum nnact  MoxeT
p rryGuHb! RONXHa GbiTh HE HUXE, YeM Npu
Ponycruman
nofpeLUHoCTL He r.\omma npesbiliate 1 M npu rnyuxax 2000 M u
1,5Mnpu rnybuxax Gonee 2000 M.
Ana A p! y HUA
np: r cneL " meton -~
Memn PaavoaKTUBHOrO penepa Ero cyupocTs cocTout B Tom, uTo B
npouecce 3anu1cy KpuBbIx KCunc
nynei, Kol X
BELLECTB; Npu 3TOM MecTo npocrpena UKCUPYETCA Ha Auarpamme.
Buictpen  penalotr  Ha  paccToskmu  30-7T0M  orT  obbexTa,
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popaly Nepen

paﬁor
oNoXeHUe PaAVoaKTMBHON Nysn U Ha xabene crasat creymansHylo
meTky. B pancheiiem rryGuHy wHTepsana nepdopayvm pac-
CuUMTLIBAIOT OT 3TOM MeTKA. JTOT MeToA NO3BONSRET NonajgaTh B NNacT
C TONHOCTBIO 10 10-20 CM Rpu rNyGute ckBaxutbl Gonee 3500 M
n

p AONKHO
[{ ] p p obbekta OCBOEHWA B
Mogp r 7 xapak # B faHHOM
cnyvae 8 supy: dactu
NPOAlyKTUBHOTO pa3pe3a OTHOCUTENbHO BHK I’BK I’HK Hanuumne
MNOTHBIX NpX BT HedTe-, i yacTh, ecnu
obbekT B # 3oHe (r ed
Hecmeraaoaue sanexw). Ecnm OGWI(T B CKBAXMHE mnuoc'n:lo
wnn 5pa3Ho nepe
ero Ha BCIO BCKPLITYIO MOLL ECIWI obbeKkT B
3one BHK (FBK), To HwxHue oteep
LONXKHbI  GbiTb  Bbiwe P mexay
w yposHem BHK (IBK)
B KaXoM pt cnwae UCXOAR U3 0COGEHHOCTEH
reo, i KTHO YacTu pa3pe3a, MOLYHOCTU
ne¢re-faaonacuu4eumm 4acTw, cpokos pa3paboTku u Ap. Tak, ecnv B
P THOW uacTh p
n Yactm MOXHO
nepd:opnpoean TPOAYKTVBHYIO 4aCTb A0 KPOBAWM 9TWX NPOCIoes, He
Gonck KoHyca BO/AbY.
Kax ue(o'ropux P
i (Tyia e by

npu Moly-
HOCTU HehTeHaCLILLIEHHOM YacTV paapeaa(meueeuu)mmwmcranm
paspaGoTiv (Npy BLICOKOA 0GBOLF

BCI0 Hed qac‘rb

B b Yl 4acTb 3anexu
(He Bble, Ablpbl
nepd:opauwn LOMKHbL 5b|‘l’b Ha HEKOTOPOM PacCTORAHWA OT ypoaun MHK

poro Nof KOHYCOB fa3a B HedTAHYIO
4acTh pasp
ot Abip no MHK pator B

COOTBETCTEMM C OCOBEHHOCTAMIA €ONIOTUHECKOD CTPOGHUA paspesos B
NPUKOHTYpHOA 4acTw. Tak, yXyAueHue KONMEKTOPCKMX —CBOWCTB,
HanuuMe NNOTHLIX MNPOCSIOEB B MPUKOMTYPHOR WacTw  paspesa

y p pchop 3a c4eT 3T0i vacTh.
B 0o6bekT B BOAOHED-
TAHOIA 30He, 0BbIHO W HehTARYIO, U 10 HacTv.
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2.3.3. MeTozabl Bbi3oBa NpUTOKa HETU U rasa us
nnacra (OCBOEHNEe CKBaXWH)

OcBOeHHe - 3TO BLI30B NPUTOKa UNM obecneveHne NPUEMUCTOCTA
B 3aBUCUT  OT:  NPOAYKUMM,
KOTOPYIO PaccuMTbIBaIOT NONYYUTL M3 CKBaXUHLI (HedTb, ras, Boaa),
(nob! );

nuTOoNOrO-(hNanyeckon XapaKTepucTUKN obvexta OCBOEHUR
(NecuaHukn, anesponuTel, KapGoHaTHle MopoAbl NPOHULAEMOCTb,
TPELUMHOBATOCTL, NIIOTHOCTL, CLIEMEHTUPOBAHHOCTL MOpoA W Ap.),
NAactoporo  [ABNeEHUs,  CBOWCTB  MPOMBIBONHOM xupKocTh,
wcnonbsyemon  Npu nnacra. O«

(ras0BbiX) CKBaXMH OCHOBaHO Ha CO3fjaHMW nepenana Me)«.uy
nnacTosbiM M 3aboiiHbiM  fasneHusMu. Ecriv 0GbeKTbl OCBOEHUS

xapax‘repmy‘owﬂ (: o

T0 ol W  npuToK
ueq;m MOXET WUMETb MecTo nenocpencraeuuo nocne r\epcpo—
pauwm nnacta B Ge3

MeponpuATHiA Mo cHUXeHuto aaboiiHoro naaneuvm B Gonuuuucme
we cnyyaes, u4Tobbl  Bbi3BaTb  NpuTOK  HedpTM  (rasa),

Heobxogumo cHM3uTL 3aboiHoe Jroro

CHWKEHMEM MNOTHOCTM KMAOKOCTM B CKBAXUHE NyTem 3amest
ee 10 C nnc WM nyTem  aspaumw;
CHMKEHMEM  YPOBHS  XMOKOCTM B  cKeaxuHe  ceabupo-
BaHuem; cxaroro WM rasa C MoOMObIO
Komnpeccopa.

Mpu OCBOEHMM CKBaXMH, B KOTOPLIX MPOAYKTMBHbIE NNACTH!
XapaKTepuayloTCH  BLICOKMM  NNacToBbM  fAaeneHven,  craboi
CLEMEHTMPOBAHHOCTLIO MOPOA MSM COAEPXAT MOAOWBEHHYIO BOAY,
HeoBxoaumo ewibpate cnocob, of
3aboWHoro 80 Gp BblHOCA 4acTuy
NOpOALI M NPEXAEBPEMEHHOTO NOATAMMBAHUA BOAL! W3 NOAOLUBEHHON
4acT nnacra.

Npu ocsoenun KapBoHaTHbIX NAactoB unu nnactos ¢ kapbo-
HaTHLIM  LUEMEHTOM OuYeHb 4YacTo BO3HMKAeT MoTpeGHOCTL B
YBENWYEHAM VX MPOHULAEMOCTM ANA  MONYNEHUs NPOMbILINEH-
HOrO npuToka (unu npl ™). 310 KMCNOTHOR
WNW  TepMOKUCTOTHOW  0BpaboTkoin npuaaﬁouuom 30HB!  CKBa-
XuHel. A p
MasonpoayKTMBHBIX NNacTos nepem(o MCI'IOI'bSleT rMapopaspLie
nnacra

Npn ocBoeHUN OGLEKTOB C BLICOKOBA3KOW HE(dTLIO NPUMEHSIOT
pasnuuHble  MeToabl  Tepmudeckon o6paGotku 3aboeB  CKBaMMH.

-52-



O BOASHOW mano oTt OT OCBOEHUR

P W ra’osbix OfHaKo €ecriM Takylo CKBaXMHy
OCBavBaloT MOfl HarHeTaHve, TO WHOFAA MPUMEHAIOT  Cnocob
NPopaBnMBaHMA BOALl B Nnact noa Gonblmm AasneHveM. 310

0 MOBLICUTL obbexra
Tak KaKk NPV NPOAaBNUBaHMM NOA BLICOKMM AaBneHMeM nyuwe
ouMwaeTCH Npu3aboiHasn 30Ha W y p ™

nopog e Hei

2.3.4. OnpoGoBaHue ckBaXuH

OnpoGoBaHMe - 310  OyeHKa NpOAYKTMBHOCTM  obbekTa,
C B 7.e. onp: nebuta,

Hebutel CTb W akTopel
HenatensHo _UIMEpTh MPU PAsHBIX  NNACTOBLIX W 3a6OMHbIX
A . Ecrm yioT Npu

uepoa “u HeTn (rasa),

y
rasoebix (HaKTOpoB, MPUEMUCTOCTM Ha pasHbix pexumax Aaet
BO3MOXHOCTL 6Ofnee  [OCTOBEPHO OUEHUTL MPOAYKTMBHOCTL U
xapaktep ee uamereHus. Mpu peructpaumm AeGuToB Heh™ M rasa
(PMKCUPYIOT  BLIHOC Mlecka, 4YacTily Mopoabl, MPOLEHT Boab B

raac a u T.n. [INA ra3osbiX CKBAXMH
ocoboe Ha
KOH/IEHCATHOCTb, NOCKOMIbKY OHW MO3BONSIOT Hapsdy C Apyrumu
AaHHLIMW PELWMTL BOMPOC O TOM, Kakylo CKBaXMHa BCKpbINa 3anexsb -

wm ot -

AYIOTCR MCTILITHIBATL HA TPEX PAskbIX PENMMAX C 3aMepamy Bcex
bIX ro 7l naane-

HUA, febuTa HedTw, rasosoro L 3

NPOAYKTUBHOCTH,  MPOL necka. Hwhr

06bluHO P YPOBHS.

Fopasgo Gonblumit acbcpext npu TaKux

CKBaKMH NOCMe YCTaHOBIM B HUX FMyBMHHLIX WNW 3NEKTPONOTPYXHBIX

HacocoB.

Mpu OCBOEHWM KApBOHATHBIX MPOAYKTMBHLIX MNIACTOB C  HUIKAMM

Konnex nyTem YPOBHA B CKBaXuHe

0BblyHO ynaeTcs nonyyare nub HeBonblwme npuTokM HedTM MM

rasa. [INA yBeNUYEHUS NPOLYKTUBHOCTU TaKUX CKBaXWH MCTIONb3yioT
consHomn @, nu6o ruap i pa3peiB nnacta.

B npoyecce onpoGoBaHus (U npoﬁuoﬁ y
HeC ) npobbl  HedTh,
rasa, sogel onpenenum ocHOBHbIE. qm:mua XUMU4ECKME CBOMCTBA




NNacToBbIx HNIOWOE: remnepa'ry'py. NMOTHOCTb, BR3KOCTb, Fa3oCo-
e W coctas, Hacbl-
weHns Heptn raaoM conepmmue"(ounencam W BOAbI B rase u T.n.
B CBOViCTB HedbTM B 3TOM cnyyae
KpOME  fpynnoBOro  cocTasa  OMPEfensioT  CEepHUCTOCTb,
b Bbl IX  actanbTeHoBbIX
KOMIOHEHTOB 1 T.N. Mpn ananuse raza Heoﬁxonumo YCTaHOBUTL,
Hapsily C rpynnoBbIM yr. TaKux
HTOB, KakK cepi co (ocoﬁeuuo
a3oT, aproH, renut v ap. Mpyu uccnegoBaHUM XUMUYECKUX CBOWCTB
i Boab! Ly OCHOBHOE Ha i cocTas,
OLEeHMBaIOT coflepxaHue oaa, Gpoma v Apyrux LieHHbIX XMMUYECKUX
3M1EMEHTOB (B TOM YMCNE PaAVIOAKTMBHBIX).

2.4. Meonomueckan AOKyMeHTaUusA B Npolecce
BypeHUs 1 OCBOEHNA CKBaXWUH

Kaxao# naet > reonoruyeckylo
reonc b o Henp,
Hedrreraaonocuocm paspesa, CTpoOeHUM I'IDOAyKTMBHH)( nnactos.
OpHako 3HauuTenbHas vacTe ee Gyner TepsTbes, ecnu Gyposoit
Bpuragoi v reonoruyeckoit cnyxdoit He GyaeT cBoeBpeMeHHO BECTUCH
NepBUYHAs reonorMyeckas Aoky ee ,
Kayectea, MONHOTBI W CUCTEMATU3aLMM BO MHOIOM  3aBUCAT
p LM nony BaHHbIX.

Mpun Sypeuuu noucxoao—paaaenouuux CKBaXWH  OCHOBHbIM
[OKyMeHTOM siBnsieTcsi GypoBo# XypHan, B KOTopom o6obLyaeTcR Bech
marepuan, nocTynatoumi 8 npotecce GypeHus ckeaxwrbl. Ha ocHose

[ reonorMyeckuit XypHarn, B KOTOpoM
sanvcuisaioTc VHTEpBanbl ONGNEHUA, M3 KOTOPbIX MOAHAT KepH,
[aeTcA NepBu4HOE ero onucaHuve, ykasbiBaloTcsi rnybunbl oT6opa
06pa3uos, Lenb U MecTa OTNpaBku WX Ha COOTBETCTBYIOLMIA aHanua.

Bonbluoe npu aTtom onl " mn
0Bpaalos, oTo6paHHLIX GokoBLIMM rpyHTOHOCaMU. Mpu oTBope Wnama
€0 TaKKe OruChIBaIoT, B Np ax TOW MM UHOI

nopozibl. B reonoruyeckoM xypHane chUKCUPYIOTCS BCe MHTEpBans!

NPOMBIBOYHON  KMAKOCTU. Ocosoe BHUMaHue yAenseTcs Tem

rne Mpy 0BUnNbHLIX
HedTerasoBofONPOSBNEHUAX orﬁupaloT npoSu rasa, HecTW, BOABI, U
8 FEONOTUYECKMIA KypHaN 3aHOCAT COO' ux nap P
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Mpu GypeHun 3KCMNyaTAUMOHHLIX CKBa¥MH OBbLINHO 3aBOAUTCS

REfno, B KOTOPOM KC Bce c
npoekTupoBaHueM, Gyp ©n men Npu nepex;
B ee nacropt, B KOTOPbI

3aHOCAT favel Havana u KoHya GypeHus, reonoruyeckwid paspes,
MOLLHOCTL P
pe3ynbTatsl WUCMbITAHWA, @ TakKe BCE aBapuM M OCRIOXHEHUS,

B Np y Npu L B
BCex onepauwi
bIX HedT IbICIOM, AoBbivy HedbTv Mnn
fasa MO CKBa¥MHe, @ Takke BCe CBENEHUs! rEONOTMYECKOTO W
TeXHU4YEeckoro Xxapakrepa.
OBbivHO B8  pene

[BOKYMEHTBI.
1. TexHU4eckunid NPoeKT Ha GypeHne CKBaXMHDI.
2. AKT O MepeHoce C MNnaHa Ha MECTHOCTb TOWKM 3anoXeHus
CKBaKMHbI.
3. AKT 0 3aM0KEHUN CKBAXMHDL.
4. AKT O rOTOBHOCTM CKBaXWHb! K GypeHuio.
5. Feonoro-TexHuyeckuit Hapsia.
6. AKT 0 Hayane GypeHusi CKBaXMHbI.
7. BypOBO# BaxTeHHBIA XypHan Mo CKBa)uHe.
8. ATbl O Byposoro P
9. CyTouHblii panopT Gyposoro mMactepa.
10. AKT 0 NUKBMAALVM aBaAPUN.
11. Feonorudeckuit XypHan.
12. Xypran [J
13. MnaH cnycka 3KCNNyaTauWOHHOM KOMOHHLI C pacyeTom ee
UeMeHTUPOBaHUS.
14. AT 0 cnycke 7 ( M) KOMOHHBI.
,15. AKT 0 IeMeHTUPOBaHUN KONOHHBI.
16. AKT 06 OKOHuY@HUM BypeHns W peaynbTarax NPOBEPKN KONOHHLI
Ha repMeTUYHOCTL.
17. AkT 06 OTGMBKE LUEMEHTHOTO KONbLi@ 3@ KONOHHOWM.
18 AKT O 3amepe pacCTosHusi OT MyTbl IKCMNyaTaLUOHHON
KOMOHHb! 10 CTONa poTopa.
19. AKT 06 ONpPeCcCcoBKe YCTbs CKBAKUHBI.
20. AKT Ha CMyCK HAaCOCHO-KOMMNPECCOPHbIX TPYG.
21. AKT 0 peaynbTarax onpoGoBaHus NnacTa.
22. AXT O KOHCEPBALUYN CKBAXKMHD!.
23. MNacnopT CKBaXMHbI.
24. BxkcnnyaTayvoHHbIN XypHan.
25. AKT Ha NVKBAOALMIO CKBaXMHBI.
Nep Bbilue nepi Jils
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0BbiyHO 6 oM, poM unu pom o
sHaTb wx
conepxanve. OT 3T0T0 3BBUCAT KaK PesynbTaThi GypeHus, TaK v
WA BCEX MOfly no

Ma1epuanoa, /

[
KOHTPOfIbHBIE BOMPOCHI (k rnase 2)

1. Kakue Memods! v
uHgbopmayuu?

2. Kaxue memodu! &

3. Kakum MOXHO Y
monwuHe! NPodyKMUEHo20 rniacma?

4. Ha ocrose KaKux
HapsiO U KaKo80 €20 Ha3HaveHue?

5. Kaxue paGome! 8 npu

I'nasa 3

MerTogab! reonormyeckoln o6patoTkn
Marepuanos GypeHVst CKBaXUH

3.1. MeToab! KoppenfAyuu paspesos CKBaXuH

Koppensuus (conocr: - 0AuH 13 HauBo-
nee BaXHbiX U OTBETCTBEHHbLIX 3TanoB pa6oTel reonora. Mpu conoc-
TaBneHWn pa3spe3oB B HUX Mpexae BCEro BbIAENSIOT OMOpHbie Mnu

nnactel (ropi ) - Take NNAacTbl, KOTOpble cpean
TOMLY rOPHBIX MOPOA BLIGENAITCH MO NUTONOTMYECKUM OCOBEHHOC-
TAM, UBETY, COCTaBY, NPUCYTCTBUIO KaKUX-NME0 BKMIOYEHUH, Npocnoes

MIK MO KC op u coxp. cBou ocoben-
HOCTH Ha i paiioHa UM fa-
»e p 4TO paer BC nonb3oBaTLCS MMM ANA npocne-

] B TaKux

NNAcToB MOYT GbiTb NPUHATHI TEMHLIE (BNNOTL A0 YEPHLIX) M3BECT-
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HAKM aoapacra xapak S XapaKTepHbIM
B A ropu3oHTa
BLINENAETCH ByNKAHUNECKATE nenen B HI13aX aK4arLINLCKOo sipyca.
W3ayueHue paspeios CKBaXMH C NOMOLLbL INEKTPUYECKOTO M paavo-
aKTUBHOTO TaK reo-
ANEKTPUYECKME U FeOPaaMOaKTMBHbIE penepel - 3TO MakCUMyMbl Mnu
MuHumyMbl Ha kpuebix KC, TK unu HIK, npocnexmsaiowmecs 8
nm p ne Tem unn
WHBIM 3o, TyTnei " van ]
reosnexTpuyeckue penepsi B # Cubupn,
6GUTYMUHO3HLIM FAMHUCTLIM NOPOAAM.
Koppensiuus  no3sonseT  yCTaHOBMTL  NOCNefOBaTeNbHOCTL

1X TOpHLIX MOPOA,  BLIAENUTL
OfIHC nnactel, 1 3a MX MOLLHOCTH,
NUTONOFMYECKOTO W (hauManbHOTO COCTABOB, YCTAHOBUTL Hanuuve
Tex W, nepep! B ONNEHUN,
pa3mbiBos. Ha ocHoBaHMM 0606LLe n P Mu p

KOppensLwM CTPOST reonoruyeckue paspessl, crpyu'rypuue KapTbl,

KapTbi MOLLUHOCTEN, KapTbl HEOAHOPOAHOCTH, C MOMOLUbIO KOTOPLIX

nayyaior nponyxmauue nnacTel B NpeAenax HeTAHLIX U a3oBbixX
ly1aloT npeg 06 ux mogenu.

MOXHO no TOpHBLIX NOPOA U3
oGHaxeHuA B npouecce reonomMeckoi chemku, G0 o KepHy,
NOAHATOMY M3 CKBaXwH. OAHAKO HW3KMIA NPOLIGHT BbIHOCA KepHa
W OTCYTCTBME €0 CMMOLWHOTO OTGOpa He NOIBONAIOT OCYLIECTBUTL
3ty onepaumio. Mo 3Toi Xe nNpuuMHe Mano3pGeKTUBHLI Me-
Toae! no

CMopoBC oMy y porpach ©OMy  cOcTaBy
nopoa.
Hawbonee adextusHa Kop no

marepuanam NPOMLICNIOBOW reOhMINKK, TaK KaK B KaXIO CKBaNUHE
NPOBOAVTCS KOMNAEKC NPOMBICNOBO-TEO(MIMHECKUX UCCNeaOoBaHMM U,
Hanpumep, reoaneu-rpuuecme perepel MOXHO  BbIAENUTL W

BCex y BT
paaaenoquom vnu paspabateiBaemoid nnowaau. B atom cnyuae
HEOGXOAMMO YJNTLIBATL TPU MOMEHT2.

1. MpeanonaraeTcs, YTO OAWH W TOT Xe NNacT B paspe3ax PasHbix
CKBaXWH OQVHAKOBO OTPAaXaeTCs Ha KapOTaXHLIX Avarpammax, Tak
KaK €ro NUTONOrMYECKMiA COCTaB U MOLLHOCTb OCTAIOTCS HEUMEHHBIMM
CXOACTBO  KOHGbMrypayum y P

nAEMbIX , KoTopble y B pa3Hbix
2. AGCONIOTHBIE 3HAYEHWS U3yHaeMOoro reoPM3IN4ECKOTO NapameTpa
ANA  NPOCHEXMBAHWA MNAacta B PpasHbiX CKBaXMHaX He WMeloT
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CYLLECTBEHHOrO 3HadeHus. OHM  MOFyT W3MEHATLCH OT  psga
¢8KTOPOB KoTopbie He VMeIOT OTHOWIEHUA K CBOMCTBaM nNnacta
KayecTBo W cBoWcTBa

pa
6yposoro v 1.a.). C HO, P! OTHOLUEHUIA
BEfIMYMH OAHOTO M TOTO Xe NnapameTpa, CBOWCTBEHHOE [ByM
MOXeT
TOMAECTBA 3TMX NnacTos B paspese ckeaxwuH. Hanpumep, ecnu
" nByx
HUX NNacToB Coxp > ¢ biM B Pa3HbiX
CKBaXMWHax, TO 3T0 CAYXMT MOATBEPXAEHWEM  MPABUNLHOCTM
npc 3TnX fo  cxoAcTey — KOHcUrypauum
KapoTaxHblX Aviarpamm.
3. B npouecce koppensyvn Heobxoaumo ywmuaan, W ewe ogvH
NpU3HaK - CXOACTBO PoB Kaxaoro

nnacta. 370 BbipaxaeTcAa B CXoACTBE Kouqmrypauum psaoa
KapoTaxHbix AUarpamM, Kaxaas U3 KoTopbix u3obpaxaer uameHeHne

0f1HOTO reochn3U4ecKoro H pacnpocTp. metoq
anekTpomeTpuw, korpa aanucuaalomﬁ Kkpueble CM u KC. K Hemy
meton (kp! FK n HFK), a Tawxe

kaBepHoMeTpun. Ocoboe :mauenue KaBepHoMeTpusi npuobpetaer B
MOLUHLIX TOMWAX fMWH, TaK Kak B 3TOM cnyyae (UKCHpyioTcs

p P e or p no
nopon, it X OB

Kpome TOfO neononumo yynTbiBaTb NNacrol, Kovopue U3MEHAIT

raom,

AWTOROMueECKMiA cocTaB 3a cueT daymaneHoro aamemeum W T
OnHako 3TV NPU3HaKK YuMTHIBAIOTCS Cnabo, XOTA OHU packphbiBaloT
6OMbluMe BOIMOXHOCTM AMNA reonorvyeckoi criyxGul B8 npouecce
KOPPENALWM Pa3pe3os CKBANMH.

Mpu Koppensuum oBbIYHO Haf 3a MOLYHOCTLIO NNACTOB.
Ecnn oHa MOCTORHHE, TO 3T0 MOKHO CHUTaTb MPUIHAKOM NPABUNILHOM
Koppenauuu B CBOIO OYepe/b, IMEHEHME MOLHOCTM NNACcTOB MOXHO

npi

a) UckpuBNeHueM CKBaNUIHBI, KOTOPOS 3ABUCHT OT TeXHOMOUHeCKIX
W reonorMuyeckux NPUUMH;

y € NOMOLLBIO MHKIUHOTPaMM;
6) ysenuueruem yrnos nanetus, 0COBEHHO Ha KPbIMbSiX;
8) M3IMEH M M1 ocagkoB  (pa3nuuHbie
y nna € #iHa, POCT CTPYKTYpbl OHOBPEMEHHO C
r) nep # 8abpoca nnu Hap N
R) nep )

€) nepeceveHmne CKBaXuHon NnockocTu cbpoca;
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X) NepeceyeHme NOBEPXHOCTM HECOrNacKsy;

3) pervoHanbHoe ymeHblueHWe MOI.I.(HOCTM KaXOoro cfion v nnacra.

B HehTAHOM U Hed ¥ reonoruv T Tpu BUAA
Koppensuum: obuyyio, AeTanbnym pervoHanbHyio

3.2. O6wan koppensayms

OBbuwas s - 310 conc p

6y -y #-nubo nnm mecT
Opyrvmu 370 Cor B
MecTOpOX/IEHVS B L|€NOM OT ycTbeB A0 3aboes C Lenbio BblaeneHus
OAHOUMEHHBIX cBuT, navex,

NPOAYKTUBHBIX FOPU3OHTOB W NNACTOB, Mapmpyboumx TOPM3OHTOB.
OBwyan kop Ly c

Ha 1X OMOPHbIX J 08,

KDTOpre OTYETNMBO NPOCNEXVBAIOTCA MO  [aHHbiM  KepHa W

NPOMbICNOBOM  feoUankn B MepBON  pa3BefioNHON  CKBAXMHE

(Hanpumep, BEPEMCKUA FOPUIOHT, TYNbCKIAE U TYPHEICKUE WIBECTHSKM

8 Ypano-Mosonxee; W Tyt FAWHBI,
nauka B 3anaaHon Cubupw).
Mocne oi no
0T e Mpuqem
COHOC’TGB"EHME YBR3Ky BblieNeHHbIX [eOsJ'IEKTDMNECKMX penepoa
NPOU3BOAAT OT HUMHErO penepa K OcHoBHO#  3aA;
npn aTtom Tex Xe cnoes, Nauqex,

MNaCTOB W OPUSOHTOB, 4TO W B NEPBOV CKBAMHE, MPUNEM Criow,
NNacTbl U FOPU3OHTL! MPOCHIEKXUBAIOTCA NO CXOACTBY KOHCHUTypaLwi
KapoTamHbIX Avarpamm [paHuLbl NNACTOB U Nayek MPOBOASTCA TaK
e, KaK B NEepBOi CKBaXMHe, MPU ITOM KApOTaxHble AuarpamMbl
nepefBuraloTcs napannensHo Apyr ApYry BAONMb Ocu ckeaxwH. B
ripoLiecce Mx COMOCTABAIEHUS BOHUKAIOT cnyuau Korpa Koppensiuus

, T.e. nubo oro nnacra,
nu6o ua KaKo#-T0 4acTL navek u cnoes
B Takom cnyvae o KpoBne unu

NOAOWBE BLILIENEXALLETO FE0INEKTPUHECKOTO Perepa i HayuHaloT or
Hero npocnexmBarb NNacrel CBepxy BHU3 A0 Toro mecta, rae
YCTAHOBNEHO HapylueHue Koppensiuuu. Tora e BbISBNSETCA ¢
NpYYNHa TaKoro HapylUeHus.

Nocne yssiskm mexay coGoi cT
nepexoasT K COMNOCTaBneHWo AadHHbiX Mo ]'MYODO{MM npOMﬂeHHbIX
nopoAi ¥ Mx BO3pacty, nony B P

vccnenosanuiA kepHa M Wwnama. 3aTeM BbioensloT B paspese
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] P b e no
awanormm c nepeoft HHON W, KOTopbie
3aTeM Ha wx KC bIX

3.3. [etanbHas (3oHanbHas) Koppenayus

il (30Hal no -
mmn M., A)K,qauoaa) - 3TO conocrasnexHne Me)«.uy cobon vactei paa-
pesos [} bIX nmbo
npoAyKTUBHOM Hedneraaouocuou Tonuw. IJETaanaﬁ Koppensauus -
970 cor B nnacros, np
30HaNbHLIX WHTEPBanoB NPOAYKTMBHLIX OPU3OHTOB  (3KCnnyata-
UMOHHBIX OGBLEKTOB) ANA W3YYeHMA WX hauManbHOM MIMEHYMBOCTH,
rpaunu no

s

ropuaomos (reosnerrpuwecmx penepos) Janeralwyx Boille Uy
HUXE U3y4aemoro nnacta. MHoraa KoppensiLvio NPOBOAST Mo kpoefe
nnacta (ecnu euitle
nmbo no nogowee (ecnu KpoBNA nnacia paambita), nvﬁo no
MapKMpyIOLeMy NPOCAOIO BHYTPM NNacTa (ecnu KPOBAMs W Moacilusa
pa3ambiTel). B TOM criyuae, ecnm kposns v NOAOLLBa NNAcTa pasmbITel U
OTCYTCTBYIOT MapKUpyloUMe MPOCAoN, MCMONb3YIOT TaK Ha3blBaeMble
MecTHble (TPynnoBbie) penepbl, KOTOpbIe NPOCAEXMBAIOTCA B Npeaenax
MWL OTAEMNLHLIX PYNIN CKBAXUH.

Mocne npepsapuTentHon no P

p TaKkke Vi
nponymauux nnactos. OCHOBHOW 3apjaveil Npu 3Tom ‘senseTcs
npe xapakTep NPOAYKTUBHbIX

NPOCSIOEB ¥ PA3NENSIOLMX UX HENPOHULIAEMBIX NPONNACTKOB, @ Takke
chauvanbHon MIMEHYMBOCTM MO pa3pesy M Nnowaau B nNpepenax
NPOAYKTUBHOO Nnacta mnm fOpIOHTa.

B npouecce o))

TaK
p (TepmuH N M.A. Xapa-
HOBbIM), T.e. 4acTu paspe3a Nnacra, KOTOpble MO CBOMM NUTONOrO-
hUINYECKMM CBOICTBaM W MOMOXEHUIO BHYTPU HETO OTNMYalOTCH OF

Apyrux nor Ha Gonbluei 4acTu ero
B ur
umMetoT i npakTy ans 3%
E0fI0rONPOMBICTIOBLIX  OCOGEHHOCTEH ¥ FeOfOTUNECKOTO CTPOEHMA
NpOAyKTMBHOTO nnacTa, AnA w3y n p
NPOAYKTUBHBLIX i npu oW
w . o ocTM B nopcyera 3anacos,
P v wx (pvc.8).
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x0.338 €x6.700 Cx6. 761 €x8.710
0 50 Omm 0 50 Om-m 0 50 Om-m 50 Ow-m

20pusonm

al

aopuaoum

; AN

<

Apyc

B B2 B3 g

Puc.8. ] ou Pa3peaos HiKHe-
DPAHCKMX OTNOXEHWIA LLikanoBCko# nnowaaw (no B.A. lonmuykomy),
1 - necyaHuK; 2 - .3 14-

Bp Re ¥i KOppernsLym CTp 30+ Kapta (kapra
pacnpc P Mo or MA K
30HANGHON KapTOl cneayeT HasbiBaTb KapTy C MOKAlIoM fpaHia| passuTus

PBANos U Y WX CIMSBMAS C BbLe M HUKenexalumm
9TMX KapT 3aKnKouaercs B
Bravane KapTbl L= )

BoIAENEHHONO MPOHWLIAEMOTO MPOCAOA.  3aTeM NOCNeAOBATENbHO KapThl

HaKNAOLIBAOT OAHY Ha APYTYIO, B PE3yNbTare Yero MOMyualoT 30HAMLHYI0

KapTy B LENOoM BCero nnacta wm Ha 370 KapTe

3HaKaMu OTCA  Y4YacTiM: a) PasBuTUs  OTOENbHBLIX

©) crmsaan 40 NEPBOTO U BTOPOIO,

BTOpOr0 W TPeTbero U T.4. N , B) BCex
;1) b o0

ot

MPOCNOES MMMHUCTLIMM NNOTHLIMY NOpoAaMK. (pUC.9).

Puc9 Cxema MOCTPOEHUA 3OHANLHON

xapTul

1 M 2 - nnowase PacnpoCTpaHeHus
170 ¥ 2-r0

AHTEpBaNnoB,
1 nnowags cruAwvA 10 M 210
30HANbHBIX UHTEPBANOB
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KapTei 0 M3yuMTH

[+ n o )
nnacta, T.e. y ero P KaK no TaK v
no Bo. npyu 3T0M y
T n i 30H, y4act ov)
KOTOpbIX Cneayer yuMTHiBaTe Npu pa3spabotke
ponpi W no 7 Ha nnact, npY pasmelieHun
1061 ]

B np P ] c
iNOMOLLBIO 30HANbHBIX KapT PeLaioT Takue BaXHbie BONPOCHI, KaK
BLIGOp MeToaa 4 Ha nnact (; 3aKOHTYpHOe,
NPUKOHTYPHOE,  BHYTDMKOWTYPHOE, ~oOuaroBoe W T.A.),  MecT
p a Tawke

Y xapaxTepa np BHYTP ] KOHTYpOB
HeTEeHOCHOCTH.

3.4. CocraBneHune KoppensiyuoHHbIX CXeM

fMocrie yBsi3 pa3pe3oB MO rpynne CKBaXWH pesyrbTatbi paGoTbl

uxcupytoT B BUae Tabnuy, rae P T Bce
noapaaenexus, rmySuHbl KpoBnw,
KaXao# NadkM ¥ noanaqkm (tabn.4).
Tabnuya 4

anTckux ] Kopcak
Cnou, nauku, MowHocTb Nauek, noanavyex, M
noanakn cke. 1 [ cke. 2 [ cke. 3 | cus. 4 | ckB. 5 | cke. 6 | cke. 7
AnT-63 9 20 9 8 17 9 15
AnT-62 12 13 13 13 13 12 13
AnT-61 29 27 27 27 28 29 28
Ant-a 11 12 12 12 12 hAl 12
CyMmapHan Mo
HOCTB @nTCKUX
OTTIONEeHMA, M 61 72 61 60 69 61 68
nyGuxa
3aneraHus KpoBNu
8NTCKOro Apyca, M| 632 613 | 625 624 | 620 | 620 616
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Ans v Vi, roe
B 6t nauek, noA , CfoeB W raoe
6o! Tame Tab: BecbMa
FPOMO3AKM W Heyno6HLI. B 3Tom criyyae MX MOXHO PEKOMEHAOBATL
TOMbKO ANS KPY " p
ACHONONSAHCIME OTNOXEHUs B Ypano-MoBonkbe,  HUXHEMenosbie
oTroxenus B 3anaaHoi Cubupm).

Fopasno ppensiyy P Ha
KOPPENAUMOHHBLIX  CXEeMaXx. PP cxemont
yeprex, i
) B pa3sp 3pechb
roTyGuHbBY ] c'rpamrpwmecmx

noppa:menemﬁ BCEX
KOpPenAUUOHHbIX cxem 1:2000; 1:1000; 1 500; 1:200. MocTpoerue ux

nm6o B no
crpywrype nubo No NopRAKy ux nméo
Pa3MeLLaIOTCHA B LHTPE CXeM, a KPLINbeBbie - NO KpasM.
OpnHum 13 P cxem
NUHWA P p Ans Gonee HarnAnHOro
nokasa LU ppenupy . NwHnei
MOIyT Crty KpOBS UNM nnacra,
MOXHO Npi 3a Mpwn atom pomraa

GbiTb  NOCTOSHHOW MOLYHOCTL KaK Camoro nnacta, Tak v cnoes,
NepeKpLIBaAIOIMX €f0. Herb3s B KauecTBe TakoW IvHUM NPUHMMaTL
OBEPXHOCTL Hecornacus, nyuiwe GpaTb NRact, 3aneraioupili Huxe

wnu Bbiwe 3TN P! . Nukun

KVPHOW UepTOW, BCEX no He#, n
| A NOpPOA NErKo  3aMeTHbI.

MpaHnyby crnoes oTCA

PaHULIb NEPEPLIBOB - BONTHUCTHLIMU.
a Ha cxemax  ortoGpaxalorcs

parurpach cocTap
MOXHO He Kak BA [ Ans
Bonee ynoGHOTO WTEHWS TakMX YepTeXed, fOCTPOeHHbIX ANs
pa3p: B opHoR
P coctaB no oAHOR
w3 cxeaxmH. Kpome Toro,
coctas , Wmx G npaxkTuJeckoe
3HaueHue.
B vex cny , KOra Kop| cXemy CTPOSIT Mo pesyrnb-
Tartam 6 uucna MOXHO Kaxayo
He M, @ NULWL OAHOW NUHWeRH. B npepe-
nax uep’ ML BCEX a 3atem )
v " p #3 Hux. OfHako ca-
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Myt obvel mio 0 ax pensywi paspe-
30B CKBAXMH [AI0T CXEMbl, Ha
reocbuanyeckve paspesl (cm.puc.8). C vax nomn MOXHO mmm
o pac
npenenax nnowaaw.
Tawm cxembt
FEONOMYECKMM [IOKYMEHTOM, Fe NO AaHHLIM BypeHns BbiACHAETCA

oro v xapakrepa
chayuanbHow muemuamu a Takke BLIRBMAIOTCA MOBEPXHOCTV
wecornacwi. Ha ux ocHose reonol

CTPYKTYpHbie, T XapThl, a TaKxe

KapTbi MOLLHOCTEW.

3.5. CocraBneHue HopManbHOro, TUNOBOro, CBOAHONO
W cpeAHero HopMaribHoro paspesos

B i i
paspes Mpw
y a - P
nopoa. H i o( ) paspes
pa3spes 3 " 6
NMpwm TEKTOHWUKE 00biHO OAVH pa3pes, Npu
61OKOBOWA - HECKOSILKO.
O6uiuHo  CTp W (no ropHbIX nopop),
e (no po - v
potaxa) it b i i
( #) paspea. B p pabor
paspes D npn
P r IMOHHBIMU ¥
CKBaXMHaMW - TUNOBOW. [pu HEOBXOBUMOCTW MOXHO BCerpa
nepy 0 ] 10, n
(puc.10):
H=hcos B
"
=cos B, 3.1)
h
rpe H v h- [} {10
nnacva, M; #- yTon nageHus nnacra. -
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Puc.10. Cxema onpeeneHun UCTURHON U
BOPTUKANLHOM MOWHOCTEN NnacTa

Ans cocTaBneHus HOpMaribHOrO (TWNOBOro) paspesa crienyer
T BCex
3areM O nnacrsi,
NPOBECTM UX KOPPENALIVIO ¥ Ha 3TOW OCHOBE COCTaBUTL 3aTeM CpeaHwii
pa3spes mectopoxaeHus (puc.11).

B = By v BB e

Puc.11. Cxema paspesa (A) i Tonwu
1- UBBECTHAKM, 2 - APIUITMTLY; 3 - NECUAHUK; 4 - HebTb; 5 - AONOMUTE; 6 - Meprenu

5 Kamamm -65-



MO KC Omem NC Puc.12. Cxema NOCTPOBHIA CPeAHe-

(noBA.
1 - neck; 2 - apIWIMTLY; 3 - MnHa;
4 - n3BECTHRAKY; 5 - HOPTL

EE=EE

Kpome +op § ) P cTposT
ewg P J b #  paspes
mMecTopoxgerun. OH BecbMa ynobeH ANA COCTaBNeHUs NpOEeKTHbIX

HOBBIX ana P AOHHBIX
a Take ANA Tex cry , Kora Y
L p nopop. BCeX nnact
npu p 3rofo Ha
" (pvc.12).
Mi L oTcH oT
nMHWM, Lye NoAOLBY NNacTa, No neBoMy
Kpaio a - no np: TOuKM
"
NMHWeH.

C npason P P
ap p BCex C nesoit
yuacTim oxapax KEpHOM  UrM  GOKOBLIM
2] a - pasyos ¢ riopu 1

- 66-



payHu. Takoe

P 6i rOpHBIX NOPOA B Tex WHTepBanax
roe ovCyTCTBYy! @ puan. ns P

BepTUKanbHas  NWMHWRA,
or e

3.6. Pemonanbuaa Koppensauus

P ) () Mexay coﬁoﬁ
or
Oﬁuqm
conocraanmorcﬂ Hopmanbuue (mnoeue) wnn csonuue paspess), a
TaKKe ov) p Ha p L
/] MOXHO B Mpw
16 " 0 o
nopoa  koppens| 0BbluHO  Np: cT
np1 L s
g no B
MOLLHOCTL
B peay 7 p
™ p X
A xapaktep , KoTopbie p
Vi H P, By

CrBMpYU MOXHO BLYIENUTL LIAUMCKMIA, CYPryTCKUIA, HUKHEBaPTOBCKUA U
Apyrtve  Tunbl  paspe3oB, B npegenax  Bonro-Ypanbckoit
i Ans or o

TYWMa3nHCKWW, LUKaNOBCKUA, i, yexmar v ap.,
ans YrOMbHBIX =
TYIMB3NHCKUIA, NEPMCKURA, U Ap. Tpw pernoHankHoi Koppenauuu mnm
an nopoa ¢
pakTep! Ans
P p HECOrNacuA U 30HbI
HUxXe D HECOrNacus, KOMUYECTBEHHO
or y BO Bpems
nepepl B meHwt, ¢ cay
o, P p
nux
MpuUMepoM  TaKo# KOppessiLMM MoXeT Gbitb ConocTaBrieHue pa:peaos
B , Cesepo-Tokyp 3
Meruokckoro, CamoTtnopckoro N "

1€ (

5 -67-



csoq), roe

paTurpadi CBuUTH U a TaKke Bce NPOAyKTVBHbIE
nnacve.
Kopp Tonly MOXHO, Hanpumep,
p Ha
Kux BnaavH. Takve of 3a cuer nHa
GacceiiHa, KoTopoe He
M.M. p
Takue P
p " B Takux Bnaau
TPU 30HBI 1) wenbd; 2) i CKNOH
BnanwHbi; 3) AHO BnaguHbl. 3TV 30HBI OTPaXeHb B WCKONaembix
pacnpocTp aymanbHbix

KOMMNEKCOB, XapaKTepHbiM [ KaX4OA W3 3TUX 30H, YTO CUMbHO
3aTpyAHseT ux KOppennqmo Ha pHvwax Tonorpacudeckux BnaguH

p ppi Nauku CUNbHO YTOHYAIOTCA MO
co " b r TOHKYIO

wn obp: Tonum. B
3aKouMTensHOM  CTapuu pa-

(bU4eCcKUX BNaauH uX BHYTPEHHSN HacTb GbICTPO 3aNONHAETCH MOLLHON
cepueil TepPUreHHLIX UK ranoreHHLIX Nopog.

n snaguH
K: Ks P w3 Pec-
ny6nukn Komu, yepes [ obnacte, P 8 Kyit6bi-
weeckoe 3aeonwwe. K 6Gopram atoit P PUyp!
& w &
Ypano-MNosomimbs (Ap K n
TNoBaHoBckoe u ap.).
K: Ks P 8
spemsi i v i Beka), Ha GopTax
ee 06paloBanuCb MOWHbIE TONM  CBETAbIX  W3BECTHRKOB,
XapakTepHbix ANA pudol Y '] P Ha "
AHUWe BbicTpo
AOMaHUKOBOTO 0o6rMKa. K KOMLY 3aBOMMCKOTO BpeMeHW Ha iHe Mops
L lafiMHa, YKIOH KOTOpOW cocTaBun 4-6°.
ar BnaauHb nwe B
CKoe Bpems, a TynbCkas yxe Ha
HOM gHe GacceiiHa.
Dpyrumn np Tonwy
TONOTPACMHECKUX BMIAAWH MOTYT CIIYKUTb yrieHocHas ¢opmaum
p Tonwa
0 P 3 it ¢
WpkyTckoro GacceiiHa. K 3Tum Tonmwam npuypoueHbl HedbTsHble,
y W Apyrve
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3.7. CocraBneHue reonor4ecKux paspesos

Mo p “
cTponT 3
HETAHLIX W ra3oBbiX  MECTOPOKAEHWH, B0  oTAEnbHLIX
NPOAYKTUBHBIX . e P
rpaguyeckoe P Heap B "
# B onp vepe3s

Kakylo-nu60 reosoruieckyio CTpyKTypy.

leonoruuecinii pa3pes NaeT HarNRAHoE NpeacTaBneHWe O CTPOEHUU

Mec‘ropomqenv«n (nnacta), obneryaeT NPOEKTMPOBaHUE Pa3BEAOHHBIX
MOHHBIX CTPOUTB CTPYKTYPHbIE KapThl

pasnuuuux reonoruieckux CTPyKTyp (0COGEHHO — OCMOXHEHHBIX

nopoa. YTOUHUTL MONOXEHHe

3anexeii HehTv n rasa.
e p Pt BKpeCT np! pal wnu
no ansa "

TekToHuKkw. Criesa Ha pa3peae yxa:maemﬁ 3anan wm for, cnpaaa -
BOCTOK wWnwu cesep. Bep
6biTh. B uenom
paspesa 8biGMpaloT O6bMHO B 3aBUCMMOCTW OT  Macwraba
CTpyKTypHOW  KapTel.  [na Gonee uarmauoro oToGpaxeHns
6 MoxeT BuiTb

Tel c1p
Gonee KpynHbIM.
Mopsinok nocTp
1) NPOBOAAT ~ NMHWIO YPOBHA MOPA # Cresa Bbl4epuMBaloT
BepTUKanbHbLIR Macwrat;
2)Ha NMHWM YPOBHA MOpPA T T
COrNacHo Bbit y
3) uepes TOMKM Ny NUHUM
[ anbmTyab! yctbes CKBaXUH MNK
cTona poTopa, COEAMHAIOT OTMETKM anbTvTyA, 41O  Aaer

[} ede 3eMHO Ha
y4acTKe COCTaBNAGMOro paspesa;
4) NpoBOASAT BTOPYIO fIMHMIO, 0 cTBOMNY "
p YIO KOMOHKY. y: 3HaKK
TOPHBIX NOPOA;
5)
©OiHOBO3PACTHbIE nnactel ¥ p
reonoruieckui paapes.
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Cnd.523

~12%0

~1300

3 Yepenemexud

1
" E E : w:eauhkul:s_

Puc. 13, Cxema NOCTPOSHUN FEONOMHECKONO Paspe3a No NuHUM npounA I-1
|-t 2 - 3- ]

Mpumep p Ha puc.13.
B npu [
npyunH
or @ H 3T daKtel MoryT

GbiTb OGBACHEHHI HanWuMeM He Tonbko CcGpocos,  BIGPOCOB,
HaIBUrOB, HO W NMOBEPXHOCTENR Hecornacwi. AN W3yyeHUs NUTONoro-
hayuanbHoi  XapaKTepUCTMK/A NNactoB ¥ UX  UIMEHUMBOCTH

cTposT a AnA  yTouHeHus

TEKTOHMKW MOKa3LiBAlOT /MWL  KPOBMM  XapaKTepHbiX CBUT U
MapKpPYIOLUMX FOPUIOHTOB.

Mpu ©oro yuu-

THiBaTb BOIMOKHOCTL €0 WCKAaXEHMs 33 CYET KaK HenpaBuribHOro
CHECeHUn TOYEK CKBEXMH Ha NMHWIO NPOMUNA, Tak W WMCKPUB-
nexus B T yensio  n3bexaHus

Ha Touek He Ha
nuHuio  paspesa. Kpome 7voro, B npouecce GypeHus WCKpB-
NEHHBIX W p
per i ., C P PV

He TOMBKO YTOf, HO W a3UMyT
VICKPUBNEHUS. Mocrie 3TOf0 nyTem cneuuwanbHbiX  pacyetos
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nep Ha Bep cTeon
W 3ateM 3™ T yuuT npu
Heckux pa3pesos.

3.8. MocTpoeHue CTPYKTYpPHbIX kapT

CTPYKTYpHBIMU Ha3LIBAIOTCS KapThi, Ha KOTOPbIX C MOMOLLBIO MMHUA
b

BbICOT (I ) P:

T B NpocTp. (kpoBrM ¥
nnacva). p no
P , B
KOM P
CTpyKTypHbi€ KapTbl pewmts BONPOCH:
1) npc TOuHOE T

2) " 061 ]

n Har WK rasoBbix i Npu

Ly

COCTaBSIeHUM TeXHOMOMMUYECKUX CxeM U NPOEKTOB pa3paboTku;

VNN ra3oBbiX 3anexen B

nnave (onp W BHYTP

KOHTYpOB He(PTEHOCHOCTH);
4

NPOAYKTUBHOIO
nnacra;

5) BbLIABUTL OCOGEHHOCTU pact T B
npegenax sanexw;

6) oleHUBaTL 3anack HebTU U rasa, a Takke UX KaTeropuiHOCTL B
npefienax 3anexw;

Ny ‘np YLUMX KOHTYpOB
HebTEHOCHOCTH B Npoljecce pa3paboTku 3anexu;

8) onp navy 6: y
Janexu.

CTpyKTypHbie KapTbi no KpOB-
v (unu r ) nnacra, p OT YpOBHSi MOpS.
C nnacTel, Bbille ypoBHA Mops, GyayT

WMeTb NOMNOXMTENbHLIE OTMETKM, HUXE YpPOBHHR MOpA - oTpULatesflb-
Hble. PaBHbi€ 110 BbICOTE NPOMEXYTKM MEXAY MIOrUNCaMM Ha3bIBaIOTCH
wsorunc Ha NONOMX CTPYKTypax cedeHue
M30TUNC OBBLIYHO NPUHUMAETCA PaBHBIM 2-5 M, B reOCUHKIMHAIbHBIX
M cy yrna
yBenuvumnBaetca Ao 10-25 M. Macwurab CTpYKTYpHbIX KapT 3aBUCUT OT
yeneit P KapTbl ¢ pOB CTPyKTypbl. Hanpumep, ansi
nopcyeTa 3anacos HeTH UNK rasa pekoMeHAYyIoT MacwTabb 1:50000,
pexe 1:100000. [ina HeGonblumx CTPYKTYp Macwmab CTPYKTYpHBIX

Y




B b P 0BO#A 06bivHO Asa
P CTPYKTypHBIX KapT: 1) MeToAom
P orpa usy cTpyKTypa ofbiyHO He umeer
TeKTOl 2)c reonot
NPUMEHAETCA TONMLKO B TEX Cry4anx, Kofaa udyvaemas cvpynypa
pa3buTa pAAOM TEKTOHUHECKUX HapYLLEHW.

3.8.1. Cnoco6 TpeyronbHUKOB

Nepen nocTpoeHuem cvpyx'rypuoﬁ KapThl COCTaBRSIOT NnaH
sy 10T HOMEp “ aﬁcomomyno
OTMETKy KpoBnn (nanau.lsu) nnacra B cnyyae uCKpUBIEHHOW win
nonpaek  Ha
OTKNOHEHUE OT BEPTUKASbHON OCK, @ 3aTeM YXKe C UX y4eTOM HaxXoasaT
abConioTHYIO OTMETKY.
PaccmatpuBaemeili Crioco6 3aKkniovaeTcs B TOM, YTO BCe TONKU
CKBaXUH COBAVMAIOT TaK, 4TOGbI MO BOIMOKHOCTM obpasoBanuch

wnu  pa AP Tpey Huku  [pu aTom
HeoGXOAMMO MOMHUTBL, 4TO HE Cneayer Cco
Ha  np P
CTPYKTYpbl.  3arem patot usorunc u

mMexay TaK, 4To6b!
otmMeTk u3orunc Gbinu kpaTHL! BLIGPaHHOMY WX ceueHulo. 3ateM
{(n3oruncamu) 1 NONYAIOT CTPYKTYPHYIO KAPTY TOM MM MHOW CTPYKTYpbI
(puc.14).

Mpy NocTPOeHUM CTPYKTYPHOW KapTsi 3TuM cnooo6cw ana ynpome—

HIA PEKOMEHAYETCR MlONb3IOBATLCA KoTopan
Vi apcoi. Oxa n| coBolt paa napannensbHbIX nu-
HUR, T Ha o, Apyr ot apyra. Beicor-

Han apa BbMHEpUMBAETCA Ha Kanske. MNpu none3oeaHy BLICOTHOR
apcoi NpeanonaraeTca, YTo paccTosHWe MeXay ABYMA COCeaHUMM
yer Bbit usorunc. Manetxy
OT Ha nnaW pacr n 3aTem aenawotr

HaKOMbI Ha MUNUAX, TAE NOMYHaloT TOYKY, KPATHLIE CEYEHNIO IoTUNC,

3.8.2. Cnoco6 reonoruyeckux paspe3sos (npoduneit)

Oni # crioco6 np ANA CTPYKTYP, OCNOXHEHHBIX
PAIPLIBHLIMIA HAPYLUEHUSMU, @ TAKKE AR YIKUX BLICOKOAMNIUTYAHBIX
CKNagoK.




Puc.14, Cxema CnocoBom TP :
a - BbicoTHAA apda; 6 - CTpyKTypHan kapra (1 W B KDYXKax NOKa3aHLI OTMeTKW
nnacra)

MeToa TPeyTONbHUKOB B  3TUX CyyasX MOXeT fpusectn K
CyulecTBeHHbIM  OWMEKaM, TaK KaK  WHTEpMonAuWs  MOXeT
NPOW3BOANTLCA NGO Mexay OT TeKl
CTPYKTYpbi, B0 AaXe MEXAY PasniiHbIMI CTPYKTYpami.

[InA NoCTpoeHMs CTPYKTYPHO# KapTbi paccMaTpuBaemsiM criocobom
8 ee macwrabe CTPOST PSR NOMEPEHHBIX TEOTNOTMYECKNX Pa3pesos No
NVHUAM i no P P
MECTOpOXAEHWA. 3aTem  BLIGUPAOT CeueHwe MIOTMNC W Ha
PacCTORHUAX, PasHbIX 3TOMy X P
nap bie nuHan. MNony: TOMKM Nep: BTUX NUHWA C
KpoBMeW (NOAOWBOW) Nnacta CHOCAT Ha fWHWIO Npouna ¢
a 3aTeM Ha NnaH PacnonoXeHns

o)
(M3oruncamm) ¥ NonyJaloT CTPYKTYPHYIO KapTy (puc. 15).
Korpa ctpykTypa v

TOUKM UX Nep c
Ha nnane p P
pa3p! p 3arem 8 Np on
0 Kpb P oT RO neps c
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npocbuneii:

4 KapThi CROCOBOM
6 - reonOrMUECIHE NPODUNK; & - CTRYKTYPHAR xapra

& - INaH PACMONOWBHUA CHEANWH; 6 -

Puc.15. Cxema



—

Kpowme P CTPYKTYPHbIX  KapT
euje M cnocob, " Ha
cmy-crwuou KapTbl METOAOM Tpey no 6 P
NOBEPXHOCTU W KapThl W30XOp A0
nnacta W3oxopbl - 370 IUHUK PaBHbIX Bepmnansuux MowHocTen
Mexay AByMs OfopHbiMuM nosepxHocTamu. Cymma aGcomoTHow

onopi nnacra n pb! faeT  abconoTHylo
oTMeTKy nnacra.  Takne
8 Ypano-fl ann

coapaHun CTPYKTYPHBIX KapT fo nnactam AeBoHa MAW NPUMEHRIOTCS
ceii4ac AN NOCTPOEHWA CTPYKTYpHbIX KapT 8 3anagHon CuGupu no
ryGokosaneralowymM NpoAyKTMBHLIM Nnactam (Ko, 104, BYg, BYg).

3.9. MNocTpoexune kapT MOLLHOCTel (TONWUH)

Kaprbi Ly wmetor 6o npaxTv B
brenp W r A p: obbema Hecbre- nnu
ra3oHachileHHOM YacTn 3anexyu npu noACYeTe 3anacos, AnNA
pa npn
CXEM W NPOEKTOB pa3p , AnA A0 [
Amm P

b 3anexv 8
MyTeM 3aKa|KH BOAbI.

P Kaprsl | PHOIA mamsuoﬁ u abeKTuBHOA

# nnacra. C
(i 061Lan MOLHOCTL nnac-ra) aro umquocu nnacta ot xpoanm no
wmexay

MOACLLBYL W KPOBNW MnacTa; :utq;emvaauaa aT0 Mowoocu nnacta ot
KPOBMM A0 NOQOWBHI 3@ BLIYETOM BCEX NAOTHLIX HENPOHMLaeMbIX
npocrioes; athdekTnBHan Hedy -3T0
3adeKTUBHan MOWHOCTL Nnacta oT KPoBMM A0  NOBEpPXHOCTH
BOAOHEHTAHOTO KOHTaKTa.

v P KapT Moy y
MOCTPOGHUS1  CTPYKTYPHbIX  KapT ~ CMoCOGOM  TPEYromnbHMKOB.
B nnax Homep

] noj o1 okono ee

YCTbR, @ HOMEP WCKDMBMEHHOW CKBaXMHLI - B TOWKE MNepecedeHUs
CTBOSIOM CKBaXWHbI KpoBfin nnacra Oxono HoMmepa

ot nnacta, onpene-
nRemoe B peaynbTaTe AeTanbHOW Koppensuwm u  oBpaGomm
0-reodp! . 3atem ToukM
e Tem, uTobbl o

y pasHo pey
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Puc. 16. Cxema KapTul
2 - KkapTa oPeKTMBHBIX MOWHOCTE! C BHEWHUM M BHYTPEHHUM KOHTYPamu
6- i

11 2 - BHEWHMWA W BHYTDEHHWA KOHTYPbI 3-
b A

MOLUHOCTEN MHTEpNONUPYIOT Mexay COGOM. TOuYKM C OAVHAKOBBIMU

Ha3biBaeMbIMM_ U3oNaxuTamy. MoSTOMY KapTel MOLLHOCTU Ha3niBaioT
€L kapTaMu u3onaxmr.

Mpyn nocTpoeHnn KkapTel PGEKTUBHBIX HETEHACHILLEHHBLIX MOLL-
HOCTe#l CTPOAT BHavane KapTy 3theKTUBHBLIX MOLHOCTei, KOTOopyto

3arem Ha KapTy € W BHYTPX KOHTypamu
& . B np BHYTP KOHTYpa Hedp
b n GynyT NOMNHOCTLI0

COOTBETCTBOBATL  3(PHEKTUBHON  HEHTEHACHILLEHHON  MOLLHOCTN
nnacra. Mexay Hy n KOHTypamu Hedy

usonaxutel 3HPEKTMBHOR Y P
nyTém D Mexay MY A

Ha BHyTP n Ha KOHTYpe Hedy

(puc.16) Tame kapTei HeoGXoawMbI NpU  MoacyeTe  3anacos,
npoex W ra3oBbIX  3anexei,

Ro6b! "

KOHTPOJIbHBIE BOMPOCH! (k rase 3)

1. Ha KaKue eudsi 0
2 Kakue npu

3. Kaxue crnocobui dJ npu
IOCIMPOHUL CMPYKMYPHBIX Kapm?

4. Kakue Kapimb! MOMWuUH Nnacma CMpOsIMEs Npu. cocmaenesuu modenu
3anexu Hecbmu unu 2a3a?

6. Kaxue memods; npu pocb!
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Pasden II

[eonoronpombicnoBasi xapakTepucTumka
3anexen
yrneBoAopPOA0B

aea 4

eonoronpoMLICIIOBOE U3yueHWe
NOPOA-KONNEKTOPOB

TopHbie nopoas!, BMewaolme HedTs, ras unu BoAY U CnocobHbie
orpasate WX Npu  paspaboTke, Ha3LIBAOTCA  KoMnekTopamu.

Konnextopet  BCTpevatores B an
pp 0- 1X P © pexe B
X 1
lenenne ocafoqHsIX Nopop Ha reppweuuble " kapGoHaTHbie He
BCerpa orp WX MHOrooGp: aro riopoa,
cuemeumponaunux KapBoHaTHLIM Matepuanom, fpu  atoM AomA
p uacto 50 % u Gonee YuutbiBan
pp rlopoAl, CNeayer BuAensTL
He TOMbKO Tepp Y Kap blE  KC Pbl, HO U MX
oTnu KaK oT Tepp
TaKk U OT KapBoHaTHLIX MO CTPYKTYPHO-TEKCTYPHbIM  OCOGEHHOCTSM,
p cocrasy n iic
Tepp KOMNEKTOpsI Np!
n o oux LleMeHT  KOHTaKTOBbIN,
n i, pexe &; . L vawe
BCero KBapy n 1

TeppureHH&Kap&:Hamue KOnrexTops! Yaiue Bcem npenmaneuu

KBapLieBLIMN
KapGoHaTHLIM MaTepuasnom.
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K KapGoHaTHbiIM Konnexropam OTHOCATCA XEMOTEHHO~
P pexe ob! [

O Vi xap W nopop: TopoB wx
KonnexTopckue 7 P 10,
p ] Sy o Ha
3Ha4YeHNA  KONNEKTOPCKMUX CBOWCTB GoMbluoe BNWAHME OKa3bIBAIOT
MUHEpanbHLI COCTaB FOPHBIX NOPOA W WX CTPYKTYPHO-TEKCTYPHbIE

Mopoaws P! CROXHLIMN
npu P MCTIONb3YIOTCH
i 3 n MeToab,
6 Ha i HayKW ¥ TEXHUKW.

4.1. MpaHynomeTpuyeckuii coctas

TpaHyromMeTpuseckuii coctas nopon BaXHefLuas XapakTepucTuka

TeppureHHuix P
[ i mepe jto nosep
NOPOA-KONNEKTOPOoB n KaK  criefcTeue nOpUCTOCTY,
& W npoayK
Oc Koro

n
‘DpaKLMOHHbIN COCTaB NOPOALI OTpaxaetcn B Tabnuue (rabn. 5.).
Tabnuya 5

PeaynbTaThi rpaHyioMeTPUECKOro aHanusa

MM

CuTOBbIW aHanua CeMMEeHTaUMOHHLIM aHanua|

0,59 [ 0,42 |0,297| 0,21 (0,149|0,074| 0,05 | 0,01 Wroro|
- - - - - . - - |<0,005

0,42 0,297/ 0,21 |0,149]0,074| 0,05 | 0,01 |0,005

15/2 - 15| 32 | 196 ] 65 5 3 1,5 1.2 | 100

224/2| 15 | 20 (152203 37 {163 | 45 | 1.8 1.4 | 100

Cka. [ CopepxaHue dpakuvii 8 % Mo Macce NPy AMameTpe 3epeH B
KyeT

Norp P ly coctaBy TNRHbI,
necku v T.4.

P LU P
3aBUCWT OT CTeNeHN UX LemenTayum (1abn.6.).
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PearbHbie NPOAYKTUBHBIE NNAcTbl YacTo MMEIOT HEOLHOPOAHLIA
coctas, vorAa paaniaior nepexonuue TUNbI MOPOA: HanpuMep,

! p i W u T.n [oaromy ana
pakTepi P Kpome
HbIX WCronbay Ko:«bdmuuem HEOAHOPOAHOCTH
P P ] Kycon» TOA  KOTOPBIM  MOHUMAIOT

OTHOLLEHWE AvameTpa uqacTuy cpakuyuy, coctasnswoweid 60 % ot
Maccs! BCero necka, k AuameTpy HacTul bpakuum, CoctasnaroLedt co
Bcemu Gonee menwmMu chpakumsamu 10 % maccw necka.

Npwn Kicon P Or0 CcoCTaBa AaHHbIe
Tabn.5 HaHOCAT Ha ronynorapuMu-eckuit Gank. OBLINHO Kycoy AR
KONMekTopoB mamersieTca ot 1,1 po 20. inA paHHbiX Tabn.5 no
nepeoi u BTopoi Kucon 2,14
n 2,66

DanHele Tabn.6 NO3BOMAIOT OLEHUTL CTeneHb BIMAHUA rPaHyno-
METPUYECKOTO COCTaBa Ha MpOLecchl, npoucxogstuye B nnacre. Mpu
YMEHBLUEHUWM AMameTpa 3epeH Mopofibl PE3Ko YBENUYMBAETCH YAerb-

Has T P Ha nopl X

NPOHULAEMOCTL U P POA:

Topos. C 3epeH y A BbicoTa Ka-
[{ ). 310 i PoA:

TOpoB Onp 1 ly 30Mbi T NPy BCKPLITUKA

KonnekTopa 1 rnpu BT

4TO, KaK MpaBUIO, yXyALIAET NOTEHLUanbHYIo NPOAYKTUBHOCTL.
3HauuTenbHoe BNMSIHME Ha Mpolecc pa3paBoTku okabiBaeT

T W pakyumn B nopoAbi- Topa Kak

PP 0ro, TaK U kap 0, 4TO Onp! cr 10

wx w p npu c ¢ parom GypoBoro
[ pa n BOAAMY, onp

4.2. NopucTocTb

MopMCTOCTL  NOPOA-KONMEKTOPOB  XapakTepusyeT WX eMKOCTHbIe
CBOICTBa W OrnpeaenseTca o6beMoM CBOGOAHOTO OT  LieMeHTaLun
p np J nopamu
PaanuualoT NOMHyto 1 OTKPLITYIO Mop! . Nonran nop on-
pepenseTcs o6beMOM BCeX Nop, OTKPuITan - of6beMom cooblua-
toluxcs nop. B HedhTenpomMeICnoBoiA NPaKTUKe MCMOMNL3IYIOT OTKPLITYIO
nopucTocTs. [iNA  XapakTepUCTUKM  Pas’nnuHbIX MOPOA-KOMMEKTOPOB
hULIMEHT OTKPLITON nop m, B i
NpoCcTO ko3PHULIMEHT NopUCTOCTU.
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P! J B [ONAX  eAUHULb
obvema nop #;,

o6vemy obpasya nopoasl 15, :
m= (/). @1

Ans cpaBNeHle EMKOCTHLIX XapaKTEPUCTUK OPOA-KONNEKTOPOB
TaKke 8 % ot

obvema nopoa

m= (Vo) 100% (42)

a! nopoab! ee CTpyKTyp YPHbIMW
" OcobeHHo Gonbuoe
Ha nop ropoa W cocras
LieMeHTa W TUN UeMeHTaLuu.
Mo KaHanb! Ha rpynnbi:
1) pom 2,0-0,508 Mm; 2) kanunnApHbie -
0,508-0,0002 mMm; 3) cyﬁuanunnﬂpuue metee 0,0002 mm.
No 1) nopam HedTU U raza
ano - npu oM
yqactuu IpHBIX CUN. B cy p B NpUp
npaKTu4eckn He moryT. Moponel,
B

Y W nopamu, or
KoabhuLMeHTa NOPUCTOCTW, NPaKTUYECK HenpoHuUaembl  Ans
HAQKOCTEN W fa30B, T.e. OTHOCATCA K HEKONNEKTopam (FnuHbl,
r CRaHLl, NNOTHI wap.).

B HehTeNpOMBICNIOBOI NpaKTUke valle NPUXOAUTCA UMeTb Aeno C
KOMNMeKTOpaM NOPOBOTO TUNa C MEX3EpHOBOW NopUCTOCTLIO. 3TO
ofrnomouHble, a TaKke Kap nopoAb!, Npx

n pexe

Pexe HabnIopaloOTCH KOMMEKTOpPb! KABEPHOBOTO W TPeLyUHHOro
TMNoB.

KaBepHOBbIE  KOMMEKTOpbi XapaKTepHb! ANA  KapGOHaTHbIX
nopoA

TpewuHHbie KOMNMeKTopbl B YUCTOM BUE BCTPEAOTCA Peako,
HO OT cambie p nopoapl: Kap u
AApyrve XeMoreHHble noponu NMOTHBIE NECHaHVKK, XPYNKNe CriaHub),
nopoae!.

Bornee uacto BCTDEN&IOYCR CMeLIaHHBIE TUMbI MOPOA-KONNEKTOPOB,
co! TPEX Bbiwe.

6 Kanarwm -81-



E KONNEKTOpPOB Mop Tvna ot 10 go 50 %
or o6bema nopoa 1 Haubonee 4acTo cocraensiet 16 - 25 %. EmkocTb
KONNEKTOPOB TPelwMHHOro Tuna namensercs or 0,1 go 3 % or o6rema
nopofbl. EMKOCTL MOpoA C ABOVHOM MOPUCTOCTLIO OnpenenseTcs B

o 10,

B va6n.7 P POA: TOpoB
no P Poccum. M bl
umeloT K nop c rnyGunovl
3aneraHus. B mpﬁoua‘mux mnnek'ropax HUKHFAS rpaHMua nopucTocTH

yem B pp nF
MNpun ]
nopucTocTH am KOnneKToph! obnapator 3HauMTenLHON
P [ oG oTaasaTb  YrneBsogopoas  Mpu
paspaGorke.
Tabnuya 7
Mop opoa: P # Poccun
MecTopoxaeHue, InybuHa 3aneraHusi, M | NMpeaensi  U3MeHeHus
BUR KonneKTopa nopuctoctv, %
TeppureHHbie KONNeKTopbl
TyiMaauHckoe, 1650 11-21
TymaauHckoe, 1100 18,8-23,9
ApnaHckoe, 1200 16-27,5
CamoTropckoe, 1640 19-27,5
Camortnopckoe, 2100 179-254
BapberaHckoe, 2100 18,9-237
YpeHroiickoe, 2500 16,1-19,9
Yetb-Banbikekoe, 2100 22,2-238
PomaLuk1HcKoe, 1750 11.7-22,6
| Kap6oHaTHbie KonneKTops!
ManroBek-BoaHeceHckoe, 2300 30-6,7
Wwumbaiickoe, 700 . 5-35
KopoGBkosckoe, 1550 1,5-10,0
AbnoHoBcKoe 490 3,4-31,6
Mop neckos n Tem Gonblue, Yem

pe:we cdopMa ux 3epeH oTnuuaeTcs oOT wWapooGpasHon. Tamm

ofpasoMm, BenwyMHa M (POpMa 3epeH SBARIOTCH  BaXHeVLUMMU

haKTOpamu, OT KOTOPBIX 3aBUCKT NOPUCTOCTL
O

KOMMEKTOpOB  YacTo
p w npu n n naxe
NpU  CUNLHOW  Harpyake MOFyT  COXpaHsiTb  NepBOHaYanbHylo
MOPUCTOCTL, ECAIN OHM He 3aMONHEHB! BTOPUUHBLIMU 0GPa3oBaHUSIMA.
T nopub! Ha Kp c
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packpbiTocTsto ot 0,01 go 0,1 Mm 1 P c
Gonblwe 0,1 Mm.

H: p y o% rop B
wnmpax Nog MUKPOCKONOM.
Ans noncyera nopt o Wi
bl @3
me=_, .
' F

roe my - TPeuMHHas MOpUCTOCTL; h - packpbITocTb TpeuwmH; [ -
[ANWHa BCeX TPeuWH B Winde; F - nnotans Lunwj;a.

Ho wauana ) TOpbI
HaXoQsATCA B CTAaTUMECKOM COCTORHWM. Onnaxo nocne NX BCKPBLITUR
BO: ceovicte. Ot6op

npu 6 Ha nnacr MOXET HapyLnTL
pasuoeecuoe cocTosHUe aepeH B oneM
cucteme. Mo paHHeM  P.C.C: lo aTo K
06pasoBaHmMio  LeMeHTa ynnoTHewusi 33  c4eT  HeoGpatiMbix
CUNBHO T, HHBIX nopof,
c nx C camoro Havana
pa3paGoTkn MNK faXe BO BPEMA BCKPLITUS NNAcToB. YCnosus Ans
no [of Mpwobbs.

v p P y B TP KonnexTopax
MoXeT npl K 0 TpewmH. Mpu atom

P " o
otes W npoayk

O6biuHO cxema uay

KonnektopoB. [lepeoHadanbHo Mo HoBomy oGwbeKTy paapaﬁomn
NopMCTOCTL ONpeaensioT Mo AaHHLIM NaGopaTopHbIX MCCnefoBaHWA
¥epHa NPOAYKTUBHLIX WHTEPBanoB. OpHoBpemeHHO AN 3TUX Xe
no reod! A3HHBIM

xapax pa. 3atem cTp

pac b -
wn MHOroMepHas auanmmecm mofens NOpUCTOCTL -

no KepHy RONXHO nonyuuTe

MNocne Y TaKmx W MoxHO
3HaYMTENBHO COKPaTUTL OTGOP KepHa W NepeiiTh K Tak HasbiBaeMomy
"GeckepHoBoMy ~ Gypenuio”. lMpu  panbHerdwem  pa3bypusaHun

KONNeKTopos onp o reog! AaHHLIM C
ly Hi P .
DakHan cxema pi npu HAW
MECTOPOXAEHUIA.
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4.3. NpoHuyaemocTb

MpoxwL P ¥ cpepbi C ee cnc 10
nporyckarb ¥MOKOCTL MMM fa3 Npu fepenage Aasnexns. [MpoHu-
3aBUCUT OT u hopMEI O nop ropHoit no-

poms W He 3aBUCUT OT CBOVCTB IMNLTPYEMbIX XUAKOCTEN UK rasos.
AnA olleHKM MPOHMLAEMOCTM TOPHLIX NOPOA OGLINHO MONL3YIOTCS
NWUHeAHBIM 3aKoHOM huNbTpauumu JJapcy, COrNacHo KOTOPOMY CKOpOCTbL
(punupauuvx XUOKOCTM B MOPUCTOA  Cpefie  MPOMOpUMOHankHa
u oBpatHo Ha au o

BR3KOCTH mKOCTM:

@4

rae v - CKOPOCTb NWHEeWHOW qmnbtpauvm mic; Q - o6bemHbIR
pacxon B Ly Bp , Mfc; F -t
ofpasua, M% Ap - Nepenag AaBneHud, ooanaaaemux Ha Topuax
ucnbityemoro obpasua, Ma; L - anuHa obpasya, M; x - abconoTHas

Na-c; kyp- ko3the apo H, M
Mo p: y (4.4) B
nabopaTopHLIX YCROBUSIX:
knp 4.5
3a wm. 310
ByeT sa1c M o 8 1MNac B
obpaaye ¢ nonepeyHbIM 1M npu Jit " Ha
npotsokenun M B 1 MNa.
Panee y Guina Hapcn  (0):
10~ 1,02:10" W, Tl = 1,02-10 S m?.
B obuem cnyuae He cyy yeT npsiMon P

W NPOHMLIAEMOCTH NOPOA-KONNEKTOPOB.
B rlopax ropHbIX OPOA OQHOBPEMEHHO MOXET HaXoAWTLCA MHOTO-
thasnan cpepa (Boaa, ras, HedTh; Boaa, HedTh, BoAa, ras), NOITOMy

AN xapaK B ofwem cnyuae paanmam
aGcomomybo abeKTBHYIO b D) WU OTHOX
NPOHMLIAEMOCTL.
AbconoTHoi Thio
nopmc'ron cpefbl ANA rasa unu onHoponHoM KUAKOCTM NPK OTCYTCTBUMN
KOro MeXay HUMM U NOPUCTOR cpe-

oR 1 NPM YCIOBMM MONHOMO 3aMOfHEHUA NOP Cpefbl Ta3oM Wunu
HUOKOCTBIO.
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Puc.17 Kpuskie OTHOCMTENbHbX NpoHULa- Kpp, kop.8
emMoCTel ANA NECcHaHUKoB NnacTos AB 3 (1) v
BBg (2) CamoTropCcKOro  MecTopoKaeHUA
(no AT. Kosanesy)

20 40 60 80 wo
Bodowacsuennocms , %

B dekTusHon (baszoBoi) o
MPOHULIAEMOCT NOPMCTOR cpefibl ANA AaHHOTO Fa3a UMK XMAKOCTM NpU
O[HOBPEMEHHOM MPUCYTCTEMU B ropax ApYrow ¢hasbl - XUOKOW WK
rasaooGpasHon.

OTHocuTenbHan

aghekTMBHOM K b W NpoHW-
It pasya nopogsl, ee or0po1
JdpcbexTMBHAR  NpOHUL@EMOCTL noponu AnA  nioGod  ua
HacbllalowmMx ee cpef npo! ™ u
3aBuouT ot HecbTe-, raso- U BOROHACHILLEHHOCTY MOPOAbL!.
P: ) iocTb ha3 B NOpOBOV cUCTeme Mopoab!
3aBMCAT  OT n or CBOWCTB
das. B HUW nopopa MoxeT
GbiTs ruApodmnbnoﬁ w1 rmapooGHOM.
nopc,.. TopoB B
T b Bona P 0 nyuue

cMauMBaeT CTeHK M nop rloponu. yem HedTb.
CMaumMBaloLas XUAKOCTb NMPU HU3KOW NPOHML@EMOCTH Nopoabl 06~

napaer marnon I0CTBH0. Hi casa,

poCTp B & a
NOABUXHOCTLIO0. ONpe/ienexite HachILEHHOCTU kepHa pasamu niowaos
- ogHa w3 3afiay, P pewars
npn HOM b HOW

Ha puc.17 nokasaHbl npume OTHOCUTENBHOW| nponnuaemocm ana
necyaHukoB nnactos ABy 3 u EBg CaMOTNOPCKOro MeCTopoX/ieHus.
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Mpu o6BoaHEHUM OTHOC! anA Hed™ ki

Pe3K0  YMEHLIAeTCR [0 HYNA NpY  3HAYUTENbHOW  BenuquHe
ocTaro4HoN Hedy 0CTH, A O
ANs BOAHOW hasel pesko y no4m™ po Ll

Cnepyer otmeTuts, 4TO 3(EKTUBHOCTE NPUMEHEHUR  NpU
pa3paboTke MeTonoB NoBbiLEHUs HedTeoThaum, ocobeHHo uamnko-
XUMWYEcKMX, 3aBuCUT OT Toro, UMK YA

ly oC o Hed ™, npu PO

MPOHULIAEMOCTL ANA HeTN CTAHOBUTCA PaBHOM HyNIo.

4.4. leonorvueckan HEOAHOPOAHOCTL O6beKToB
paspaboTtku
leonoruieckan HEOQHOPOAHOCTL - OfHA W3 BaXHeWlmx

‘XapakTepucTUK NopoA-KoneKTopoB. Ee nayuyeHue rnoasofIReT yTOHHUTL
reonomqecky»o Mogent nnacra, 3anexu unu obbekta paspabGoTkm

H reonoru4eckoi HEOJHOPORHOCTH
BO3HMKNA B Hayane 60-x rogoB BBWOY TOIO, 4TO MPOEKTHble
nokasarenu paapabotiu, nonyuexHbie c nomoubio
i, oT OT (haKTUHECKMX.
n BbIGOP ot

HebreoTaaw u  Apyrve MeponpuATMA C  HedTRHBIM - oGbekToM
HEBOIMOXHLI Ge3 3HaHWA €ro reonorMYECKol HEOAHOPOAHOCTH.

Cnepyet 4o B W nutepatype uacto
p KOV H Ha
] OLH! Te.  Mpu  3Tom

xapax y
HIKe p CTPYKTYpHOMY ~ YpOBHIO, a

- Tpem CTPYKTYPHBIM YPOBHSIM.
MNpun CHUCTEMHO-CTPYKTYPHOM aHanuae reonorMieckyio

H y Ha  p
Npn CTPYKTYP
Gynem

cocronu.\em wa qemlpex CTPYKTYPHBIX ypoBHeii (puc. 18):
I-ypoBeHb 3nemeHTapHoro ofbema nopofbl € OLEHKOW
Of0  cocTasa W Kol

BellecTsa;
II-ypoBeHb  reonorMyeckux  Tefl,  CROKEHHbIX  eAuHbIM
JIMTONOrMYECKM TUMOM NMOPOA, B AAHHOM CIyMae YpoBEHb NecyaHblx
NpONNacTKkos;
Il1 - ypoBeHb reonorudeckux Ten, nNpeacTaBARIOWMX cucTeMy

r
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Puc.18. Cxema YpoBHe##

1V-ypoBeHb Ten, pen LY y
r KaXzgbld M3 KOTOpbIX B
obLuem cnyvae np
nponnacTkos. | uepapxuueckui ypoaem: Ha nepsom wepapxuieckom

ypoBHe (cM. puc.18) Ha oGpaaue nopoas B PaTOpHLIX Y
VCcneayloT MUHepanbHbii COCTaB  NOpOALI-KONNeKTopa, coctas
CTPYKTYPY Pa nopoBbix
" (). ved ) » (kup)
KonnekTopa.
Mo. Ha | ypoeHe xapak
oﬁycnoannaa»o'r nosegeHue nopoAabl npu paapaGotke, ocoﬁeuno c
) b a Mony AaHHble
nonyuuTs Npep o L
HebTeoTAAuM  NOpOAbLI-KONNEKTopa, [OCTWXKEHWE KOTOpoW  Npu
‘aer B Mepe oT .
obbeKTa Ha cneny»ouw NepapXu4eckux YpoBHSX.
P IX nopucTocTH,
b -'\rvu " It y

HMCWETHNMM BenuYUHaMm,

[AOCTaTo4HO 06¥eKTMBHO ouenym, _paanuive B reonormyeckoi
H wm W Hal ypoBHe

HauGonee w4acto McnonbayioTcs cregylolime cTaTUcTUdeckme
XapaKTepucTuim:

1) cpx wnu o cnyyaiiHon
BEnUYUHLI
Mix] = 5~ xi B, (4.6)
=

rge Mx] - Koe y N
0 Knaccos cnywai ot i=l po n;
- yyanHow o knacca; [} -

D pe: y4aiiHon i-ro knacca;



2) avcriepcus criyyanHon BenuunHbl D, @

Dy = MI(xi -MID= 5 (5 -MID2 1y @7
)
3 " o
=D, 4.8)
4) koap yuanHoi w:
-
W= =-100 %. 4.9
M
He B

TeM, 4TO CpeaHWe 3HaueHus
napameTpos no pRay oGbekToB MOTYT GbiTo NPaKTMYeCKK paBHbl, @ Mo
or X

stnny voro, tno
OHM XOpOLIO Ha AaHHOM
uepapxuyeckom ypoane Yem sume xoeq:dmuuem Bapuauun, Tem
Bbile

I vepapxuyeckmin ypoeeub. Jvor yposem, coomercmyer

pa nnacty. t pble 0cobo o6bexTsl
pa3apabotim moryT n p: KoMy ypoBHio. Bce
p P n wa Il
ypoBHe onp c o-r
. H - LY nnacra
nop! b a  TakKe  [NIMHKUCTOCTb.
I'Ipamuecm BCex 4
K onp OMy necyaHoMy nponnactky, T.e.
Hall yposHe.
Mo P p TaKke uwx
P P! 3 ©e O
Becbma feonoruieckon

HeopHopogHocTM Ha 1 wm 11 Mepapxmecnom YPOBHSIX ABNAETCA
[AIMHUCTOCTL NOPOALI-KONNEKTopa.

Ko 11 uepapxuueckoMy ypoBHIO 6113k Takie 06bekTbl pa3paborkn,
kak XVI nnacy OktrGpbekoro, nnact [j; KocvanturoBckoro, nnact fj
BaBnuHcKoro Mectopoxaexui u ap.
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Puc.19. Cxema Cin no nnacty [i; Cepachumos-
CKOFO MECTOROXAEHUS:

| - HOMBP PacHeTHOrO y|acTka; 2 - HemMuHUCTBIE 30kkl, (T, = 0,0 - 0,05; 3 - ManormuHuc-

Thie 3oHi, ('), = 0,05 -0,15, 4 - ruHUCTBIE 30Hb), (T = 0,15 - 0,5; 5 - 30! OTCYTCTBMA

6- BHELWHMA U KOHTYpb!

Mo Topa [ c
UCMoNb3oBaHeM i [
©OT maccoBo# rnuHucTocT () .

W P ) no obremy nnacta

TBY o 3aToro nap
OpHaKo Kaprbi r} no cp: no
umHe nnacra ol T , XopoLlo
XapaKTepuayloT CTeneHb ero HeogHOPOAHOCTY (puc.19).

Ana way cBAM P CBOWCTB nnacta W efo

MPOAYKTUBHOCTH C I bl0 Npeql

'OTHOCUTESBHYIO IMMHUCTOCTL.

@1)

rae Cpy- r L m o P
necYaHWuKoB.



BonbLuok chakTudeckuit p , 4TO Tepp!
bt B Y] v ] KaK
W W uemeHT. K
TOPb! ACHOTIONAHCKOTO HAAFOPU3OHTa BKNIONAIOT [MIMHUCTLIE MMHEpa-
nbl: ]

Tuna
yer nub Kak
8 nopogax rynbcmro ropmoma 3a ucknioveHuem nnacra Cyy. Wecne-
nosanua T.T.KnyGosown TaKoro e
T W B KONNEKTopax Teppu-
TeHHOro AeBoHa. COCTaB [MUHUCTOO LIEMEHTA MeCYaHbIX KONNEKTopos
[ [} nopoa, Kax np: . WA
Hanuive 8 0 BnWRer
Ha p p 0BbIX
nopop, a cnefosatenbHo, Ha GUNbTPaUMIO  HedpTn  uepea
xonnexTop. Mpu r

p Ko 0 T nop, a nopsbi
P Axry [y
P BbICOKOM ] ]
nor P p c y
P £ B )
nor! or K
rnuHam. Ot it
nor 3aBucsn v "
MuHepanos,  KoTopule B cyete T
Py

7 MexaHusm  BIMAHMR  FIUHUCTLIX MuHepanios W CBOWCTB
BLITECHAIOUWMX areHToB Ha unbTpaumio Waydanu M.A Lleemcosa,
A.C.)Kaxen, T.T.KnyGoea u ap.

4

opr: WOHOB aKTV y
Mex,qy MOHAMM M FIMHACTLIM
MWHEpanoM BO3HUKaeT CBR@b NPOYHOCTL  KOTOPOW W3MEHRETCs B
B ot VIOHOB.
Yem l(pynHee opranmecme WOHBI, TeM cunbHee o aficopbupyiotes
nosep! TaK Kak 3TM WOHBI, Kpome
cvm, CA ewe cunamu BaH-
nep: P cy
OpraHMyYecKoro oHa.
Mrorue . )T cBOM 7l npu
3aBOAHEHW konnekTtopoB. M ofbiTLl, Np
C.K Ha y nopoa € pasnuyHOR
J 0 yio npu
Hacblwarouleid Boabl Huxe P
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ux L OcobeHHo
CMNbHO  CKA3bIBAETCA  3aBOfIHEHWE  OMPECHEHHLIMWM  BOAAMM  Ha

I MOH Ecrm B
necok Toneko 2 %
HUTA, TO €ro npor B 10 pa3, 4t0

MOATEEPKAAET MPOMBICTIOBLIA OMBIT.

BOGXOHMMD umeTb  BBMAOY, YTO BpefHOE BINUAHWE BoAbI,
3aKa4MBaeMON B NNACT KONMEKTOP, B NOPOBOM MPOCTPAHCTBE KOTOPOTO
HaxOAsTCA [NIMHUCTBIE MUHEpaNbl, CMOCOGHble K BHYTPUKpUCTan-

nuyeckomy Hao! o W B pa:
Abl), Ha PUNLTP: BO;

nopog, Tem wem Gonee BbICOKC ynsip! yr P
copepxaTtcA B HebTM 3ITM Bl P yr |
HedTH, NPoMHO Ha of cBO-
eoGpa3Hoe 3aum Ha rl p

ux 0 nog Aevi BOALI, i B NNacr.

Beugy BbicOKOW aKTV T
Ha MHorve

croiicraa KonnexTopos, FRMHUCTOCTE MNACTOB-KONNEKTOPOB BXOMMT B
cocTas KaK nerp
Hanpumep, p HOCTb  FOpHLIX  MOPOA,  MOPUCTOCTD,

OCTb, Tak U B MOJENM, OLIeHMBAIOLLe
nobblBHbIE  XapakTepucTUKM  Mnacra, Hanpumep, aBconioTHo
cBoGOAHLIN AEGUT 1 NPOAYKTUBHOCTL

Konnekropckve cBoiicTea: nopl "
MPOHMLIAEMOCTL - UMEIOT TeCHble CBHIN ¢ rnuHMCTOCTbIO, Koropbie
MoryT GbiTb AOCTATONHO Hb

T npocnoes CcBR3aHa ¢

LM
OTHOCUTENLHOA INMHUCTOCTLIO MEHEee TECHO.
Tamm 06pa3om, UMeIOTC TecHble CBA3W MeXay aKTUBHbIM
KOMMNOHEHTOM KOoNnekTopa - T Ha
1 Mepapxudeckom yposHe, W Konnen'ropcmmu ceoWcTBaMM nnacra,
Ha |l eckoM ypoeHe. Hanuuue Takux

CBﬂaeﬁ nosponseT no maccoson Cy; UM oOTHocuTenbHol (i
r P P b n
npoHuyaeMocTe nnacta. Mcxops M3 3Toro,  reonorudeckyio
HeoAHopDAHOCT'b necvaHoro nponnacﬂ(a B KOHKDETHOW TOYKE MOXHO

ceror.

Il wepapxuyeckwii ypoBeHb. 3TO YypoBeHb [MOpOAUHAMUYECKH
CBR3aHHOfO Nnacta. Bo  MHOMMX  cnyuasx  CooTeeTcTeyev
3KCMNyarayuoHHoMy  oGbeKTy. JdbbekTmBHOCTL  NapameTpoB
TEOMNOrM4eckoft HeOAHOPOAHOCTH, ONpefensieMbX Ha 3TOM YpOBHE,
OLEHWBAETCA TECHOTON CBA3W C NokasatensiMy paspaGoTim.
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Puc.20. Cxema pax nnacra f; Ce
1 - HOMEP PACYETHOO YHACTKA; 30HbI PA3BUTUR NECHaKLIX NPOCNOER: 2 - QHOMD; 3 - ABYX;
4 - Tpex; 5 - YeTsipex; 6 - NATH; 7 - 30Ka OTCYTCTBUR KQNNEKTOPOR; § - BHELUHAA W BHYTDEH-
HiiA KOHTYPbI HEGTEHOCHOCTH
MuapoavHaMU4ecky CBA3AHHBIA NacT COCTOMUT W3 COXKHOIO
npor mexay coboid,
KaK no TonluHe. TaK u rno

pacune "
nnowaau (puc.20).
AHanua cesan cpenuemaememoﬁ no nnacty rMUHUCTOCTU C

TONLWMHON NMnacTa rnokasan, YTo OHu , @ ux pacnp
O MriolLyaau MOXHO 0TOBPa3uTL NPM MOMOLLY KapT FIMHUCTOCTH.

K111 OMY YPOBHIO C pe KO,
obbexToB . Tammx , Kak nnact i
TyiimasunHckoro mectopoxaeHusi, nnactel i v [iv Wkanosckoro, nnact
L Cepadp mec Vi v Ap.

MepBble xapaktep reono KO HEOAHC , LUMPOKO

MCTIonb3yemble Ao HacTORLLEro BpeMeHM, Gbini NONYHEHb! B OCHOBHOM
Ana obbektoB paspaborim 111 uepapxudeckoro ypoBHA. K Hum
oTHOCATCSt K. P

pacuneHeHHOCTM Kp, KO3(hPUMUMEHT NIUTONOFUYECKON CBSA3AHHOCTH

Kp » K03hMUMEHT nuTONOrM4ecKo BbinepianHocTn Ky, .
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Mon DULUEHTOM O oA K, nowuma-
€TcA OTHOLLEHUE DEKTUBHON MOLLHOCTH [l,4, K OBLLER MOLYHOCTM
obvekta Iogn :

H.
K =2
n,

(a.11)

obug

JUEHT O O 1 OCTU NOl , Takum

06pa3om, COOTHOLLEHUE KONNEKTOPCKUX M HEKONNEKTOPCKUX MOPOA B
obbeme aKcnnyaTauuoHHoro obbekra.

Moa  Ko3HULUMEHTOM  pacuneHeHHOCTV  SKCMMyaTayuoHHOIO

obvekta Ky, [ yucna

CYMMMPOBaHHBIX MO BCEM CKBa¥UHaM ¥ Njnoc, . K obluemy
KOonuuecTey CKBaXUH - Ny -

Takum obpasom, l\'r, Xapaktepu3yeT CpeaHee KONU4ecTBO necua-
HbIX MPOCIOEB B pa3pese obbekTa:

(4.12)

B tom cnyvae, korpa
nnacToM necyaHuka, Kp=l.

Wi o6bekT np

Moag  kO3PUUMEHTOM  NUTONOTMYECKOR  CBA3AHHOCTM  Kop
r LLLG Y4acTKOB C/MAHUS NNacroB u
nponnacTkos S, K obLueit Nnowaau sanexm S:

(4.13)

Yem GonblieK,, Tem Gonblie CcTeneHb [MAPOAUHAMUHECKOH
CBA3aHHOCTW KOMNINEKTOpOB MO BepTukanu. [NA BbiABMEHUS Y4aCTKOB
MUTOFONUYECKOA CBSA3N NNacToB HEOGXOAUMO MOCTPOEHUE KapThbl
30HarbHLIX MHTEpBanos [pu paBHOMEPHOM PACTIONOMKEHUM CKBAXMH
no nnowamm Kg, MPUMEPHO COOTBETCTBYET OTHOLLEHUIO “uUcna
CKBaXWH, B KOTOpbIX YCTaHOBNEHa NUTONorM4ecKkas cBA3b NNacTtoB
ey, K OBLLEMY KONUYECTBY CKBAXUH T N oy

Ky (4.14)

g
T ENew

-93-



Her cnon npu 3anexy np
oM Har B pane

cnyyaes 3To nOnO)KMTeanuM ofpasom BnMseT Ha Mpouecc
pa3paboTKK, 3aTPyAHAS, HANPUMED, NOCTYNAEHUE BORLI B CKBAXMHY U3
obBoaHeHHOM YacTu Nnacra.

Moa ko3 i e Ky,
NOHUMAETCH OTHOLUEHWE NoLaAU PacrpOCTPaHEHWUA KOMNNEeKTOpPoB
nnacra Sy K obLueit Nnowaam sanexm S:

b

(4.15)

Yem Gonbwe Ky, . Tem Gonble cTeneHb ruapOAUHAMUYECKOR
CBA3AHHOCTU KONNeKTopoB Mo ropusoHTam. lpu sobrwvcnenmu Ky,

Heoﬁxonumo P uapr P KONMNEKTOPOB.
i I0CTH Xap: pu3yer oxsat

nnacra Bo3aeicTauem no nnou.wm
HeobxopuMo  OTMETUTL, 4TO B  CrNyyae  MHOroNnNacToBoro

mec c n30nMpX
T.e Ha IV uepapxuqecxom YPOBHE, BhIMMCTIEHME K03¢¢ML(M9HTOB
HECKOM TM UMEET CMbIC TOMbKO

o oTAenLHO Baaromy nnacty

WHorpa no psay KoahchULUeHTOB “ napamerpos,
XapaKTepU3yIOLLMX KaK MaKpo-, Tak U MUKPOHEOHOPOAHOCTbL MnacTa,
TPYAHO OJHO3HAYHO OLEHUTL HEOHOPOAHOCTL Pa3nuuHLIX OBBLEKTOB.
Mo ogHUM NapameTpam OAUH U TOT Xe OGBLEKT MOXeET KasaTbes Gonee
OAHOPOAHLIM, MO  [IPYIUM HEOAHOPOAHLIM.  YCTpaHeHue 3TOro
NPENATCTBUSE BO3MOXHO C MPUMEHEHUEM KOMMJIEKCHOrO nokasatensi
HEOAHOPOAHOCTU.

Npu riop6ope KOMMAEKCHOro nokasarens
HEO[HOPOAHOCTU WUCXOAUNU U3 Criefylolux ycrosuid: 1) B Hero
[OMKHBbI BXOAWTL MApameTphl, WUMEIOLME FEHETUYECKYIO CBF3b C
ycnosusamu o6pa3oBaHWA KONMNEKTOpOB; 2) 3TW rapameTpbl MOXHO
onpenenuTtb Ha CTaaum MPOEKTUPOBAHMA CUCTeMbl paspaboTku
MECTOPOXAEHUNA, @ CaM KOMINTEKCHBIA NoKasaTensb AonKeH GbuiTb TecHo
CBA3aH C OCHOBHBLIMM NOKa3aTensaMu pa3paboTiu.

Mpyu OueHKe HEOAHOPOAHOCTM MMacTa, C YYETOM MOCTaBNEHHbIX
ycnosuii  6binu  UCNoOnb3oBaHb! rNaBHbIM - 06pasoM  napameTpbl,
BxofifillMe B O6bEMHy!O chOpMysly MOACHETa 3anacoB. MOPUCTOCTb,

b a

TONUHa NPONNacTKoB.
VameHumBoCTb i TOMLUMH U
TONLWWMH nponnactkos pocturaer 100 %, a conocraanenue WX CpeHux
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c
OTCYTCTBUE MEXY HUMU KOPPENSUMOHHOA CBA3M, NOSToMY ANA pacyeta
ro T Hedpre-

TONWMH. i r nnacra, KoTopbliii

il B pac , He y
TaK KaK No 3anexu, Kak €70 MOXHO orpat
4ucno pas. Mo mHoUM T 30T nap: Hembas
HalfTy, TaK Kak meTonb!
paor Gonblune norpetwocru Kpome Toro ycrama.neno 4T0 Koadbu-
UveHTb! $ €BR3aHb! C
of nnacra u, HO, NPU OLEHKe Feoront-
qeokoﬁ HEOQHOPOAHOCTU MOXHO 6pam nioBbte U3 3TMX NapameTpos

oe oro
HEOZIHOPOAHOCTU UMeeT BUa

K, - lf”"_"_’kﬂ - (4.16)

HOOR™ M) M () ’
roe W, Wi - PchuLueHTb! co o
nop u Hedr T, M) M(lyp) - matema-

TMYECKOE OXMAAHME COOTBETCTBEHHO HE(PTEHACHILLEHHOMA TOMLLMHBI 1
TONLLUHBI IPONNACTKOB

. B i nol HeoAHO-
P pa 0T 110 chopmy O
Br (@HHOM xapax-
TepusyeT UIMEHIUBOCTL O Xxapak n Topa,
a - BOCTL Mfacta, onp P
TOCTHIO, pax 10 U a TaKke ¢
TONUWMHBI Ha Y - obi BOAC 3oHamu (BH3)
Takum 06pazom, KC reonorn4eckoi
HEOIHOPOAHOCTU  Xap nap: 1l oro
YPOBHS, a -T 1 Koro yposHsi. O6a
YPOBHS TECHO saamocamanu Mpu Ma@wnmpomm nnacra (nnacr
" He pa ) r HEO[IHOPOZIHOCTH
3a cuer 410, B CBOK OYepemb,
0
/i POAHOCTH, c pac
nnacra, ov) TONLWHB

nnacta ¢ npuGnkeHUeM K KOHTYPY HE(MTEHOCHOCTH, OcoBeHHO B
oBwmpHLIX BH3, KaK Npasusio, NPUBOAUT K YBENMUYEHUIO YUCTIUTENA B
dopmyrne (4.16). -~
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o) E3e B3
7 Eie B

Puc.21. C; xapra Kyeon M0 L Ce
1 - Homep pax yuacTka, 2 - 30Hbl OTCYTCTEMA KONNEKTOPOB;
3 - NEPBOHANANLHLIE BHYTPEHHUIA ¥ BHEWHWA KOHTYPbI HEITEHOCHOCTH, 4 - Kyeop < 10
5-Kyeon =1 516 Ky =5 1017 - K, > 10
Baxyio porb 8 fom HEOAIHC Kueon
wurpaer CpenHas Ip

3aMeHsieT TaKo# noKasavenb [EONOTUYECKOR HEOAHOPOAHOCTM, Kak
pacuneHeHHoCTe nnacta. Kak 6bino  nokasaHo, KO3UUMEHT
PacuneHeHHOCTW — Nnacta,  xapakTepu3ys ero  reonoru4eckyto

Tb, 4acTo C b r Tak,
npu Gonblueli pacuneHeHHOCTM nnact MoxeT Gbitb  Gonee
OAHOPOAIHLIM, €CNU UMEEeT GONbLLYI0 HEhTEHACHILLIEHHYIQ TONLLMHY.
70T npumep CTaHOBUTCA Gonee HarNAAHLIM U MOHSATHLIM  Mpu
cor cxembl pac XCTH W CXeMbl Kyeon

no nnacty fl; Ci ro P (cm. puc.21, 22). Ha

CXemMe pacuneHeHHOCTU BTOPOA U TPeTWi pacueTHble y4acTkid

BLIMANST KakK  [IOBOMLHO ~ OAHOpoaHble.  BTopoit  ywacTok -
Vi W, 4To u cxema

Kueon (CM. puc.21), TpeTwii - BecbMa HEOAHOPOAHLI, @ ero

Kaxyuancs ORHOPOAHOCTL no cxeme (em. puc.21)
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Puc.22. l\,,,,(.,. W YRONLHOW NPOAYKTMB-
HOCTH K50, OT Kiycop AT 1BPBO/ W BTOPOY PN 051ekros:
a6- ¥i 11 BTOPOIA rpynNnam 05bexTos;

6, 2 - yAenbHan NPOAYKTUBHOCTL COOTBETCTBEHHO NO NepBON 1 BTOPAA rpynne obbeTos,
1,2 - 0BBeKT 14; 3.4 - nacT G4 HOBOXa3MHCKO MNOWAM, § - OGLEKT 43; 6 - obbexT I
7.8 - 0BwenT 35
0GbACHRETCH Tem, uTo nnact [l; Ha 3TOM YJacTKe 4acTo NpejcTasneH
OfIHUM TOHKMM NPONNAcTKOM.

NposeaeM aHanua Kyep, MPY YCTIOBUM, YTO BCe NapameTpbl

o te, a Hed nponnactkos A(hyp)
ybbiBaeT OT 3HaYeHus Arl(hfq,) (nnact mowHonuteH):no 1 M. B atom
cnyyae Komr i no HeoaHop BO3pP: no
runep6onuyYeckomy  3aKOHy, npuyem Hauboree  peako  OH

A Npu  TONLLMHB! Tka ot 5

no 1 M, 4TO KaK pa3 cOOTBETCTBYeT WHTepBary, B KOTOpoM HauGonee
CUMbHO CKa3biBAETCH pacuneHeHHOCTL nnacta. Takum obpa3oM, yuer
PacuneHeHHOCTU CTAHOBUTCA He dopManbHbiM u Gonblue oTpaxaer
peanbHylo HEOOHOPOAHOCTL nnacta. [pu yMeHblueHUM TOMLUMHBI
MpONNacTkoB (M3MEHEHME EOMNOMMYEcKol HeopHopoAHocTM Ha 1
MepapxuyecKoM YPOBHE), KkaK MpaBuro, BO3PACTaeT [NMHUCTOCTL
nnacta  (W3MEHeHWe TreonorMYecKoW  HEeOAHOPOAHOCTU  Ha
uepapxuyeckoM  ypoBHe),  a, 0,

7 Kavam -97-



KOMMEKTOPCKME  CBOCTBA Mnacta  (U3MEHEHWe  reonoruy4eckod

Heo, Ha 1l KOM ypOBHe). JTO NpUBOAUT K
o Te K
ysenmeumo FE0fOM4ECKOi HEOAHOPOAHOCTM Ha 111 uepapxuveckom
ypoBHe. HeC DCTU TECHO CBA3aH C
¥ CcTpoeHueMm BO, ¢ ( 30H. C y BH3,

Kak  npaeuno,
HEDTEHACHILLEHHOCTY, T.e. PACTET FEOMOM4eCKas HEOIHOPORHOCTL Ha
n uepapxmecxom ypoBHE U yMeHbliaeTcA  adpeKTueHan
Ly nnacra, T.e.  yBenMuuBaeTca
reonoreckan HeopHOpoAHoCTe Ha [l Mepapxuyeckom yposHe
(cMm. puc.18).

P: r P 12,
T.6. OGp; Pp: pHOCTH .
®aKtuyeckm  Kyeoy MO CMbICNy TOXAECTBEH aenmmne obpatHo
r bHO Y  np CTH,  HO  Ans

crelt  Heo€ 0O ucKaTb  CTporoe
nol unu of Kak o
AX.M noAoBHBIX NapameTpos MO)K&T

6biTb ONpaBAaHO NpaKTU4ECcKo 3HEKTUBHOCTLIO.

ObheKTUBHOCTL  NMDUMeHeHUA  Kyeon  ANA  NPOFHOIUPOBAHUA
npe P " rasoBbix TEKYLUMX U KOHEYHbIX
3HaveHUn HedpTeotaawm U BogoHedTAHbIX hakTopoB u  AnA
nReHTUGMKALMM OBBLEKTOB MO TEONOMUYECKOH HEOAHOPOAHOCTU Mpy
aHanuse padpabotkv fAokasaHa Ha Gonblwom uucne obvexkToB
paspabonm.

Ha w vepapxu4ecKom yposHe HeYNOpPSAAOYEHHOCTL
mnnyarauuowux OObEKTOB MO E0NONMYECKOd HEOAHOPOAHOCTU

n3-3a 6 o . Ha
aToM yponne Iy Moxer neouuoanauno xapakTepu3opaTb

reonorv4eckylo HeOAHOPOAHOCTL U ee pOCT He Bceffa onpegenser
aToif P Te Iy opmansHoi

BenuuuHoW Ha 3TOM ypoBHe pexoMeHAyeTcsi ucnonb3osats Kjicopn.
umetowmiA Bua

Wk
Kieon= 7, t( @17
Kak HEOAHOPOAHOCTU
cnefyeY ofpefensitb B TEX Xe feoNorMyeckux fpaHuuax, 41o u
€ HuMn 3voro  npa-
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BANa HEeOBXOAUMO MpUAEPKMBATLCA NPU  OLieHKe BCeX napa-

METPOB F€0I0r4ecKoi POAHOCTH, UCTT P
C noka3sarensmu paspabotim.
Koadhcpuumentsl P " b

or no  reod faHHBIM  ANS Kaxaoro

HedTerazoHachILLEHHOTo nponnacrka, OrpaHuyeHHoro

HEenpoHULaeMbiMK rpaHmvuamm. [INA 3TUX e NponnacTkoB HaxoAsT ux

oe Mpu p

CKBaX¥MH no uccneayemomy obbekty M( It,d,) onpefensoT C y4eTom

i Nno kaxaow Ans obbekToB, KoTopble pasbypeHb

HepaBHOMEpHO, ~ Hafpumep, Ans  6nokoB  opHOrO  MecTo-
POXZEHNS, LEHTParnbHble 30HbI KOTOPOrO pa3GypeHbl NIoTHOW
ceToi cksaxuH, a BH3 - penkoit, Heo6xoAMMO npuBnekaTb Kapty
M30NaxuT W B 30HE MAaroW NIOTHOCTU CETKM CKBAKUH HaXOOUTH

. H 3TOro Npaeuna NPUBOAUT
OBBbIYHO K 3aBBLILLUEHUIO TOMWMHBI MNacTa, a CflieAoBaTenbHo, K
3aHuKeHuto Koy -

BHaueHns Kyeop M Kiieop MOXHO YCTaHOBUTL B LIEMOM M0 3anexu
WM o OTAENbHLIM ee YacTsAM. AHaNOrMYHO HaxoAsT Kyeon M Kiicon

no o npu pa nnacra Ha 10-15

npol . Mpu manoi pa nnacta M(hyp) w M(hqp)
i . V-

no a Wy w Wy, no

OTHOCUTENBLHO OAHOPOJIHON B [EOMOMM4YECKOM OTHOLLEHMU 30He, K
KOTOpOW NpUypo4eHa AaHHAA CKBAaXMHA.

Kaptbl  reonoruyeckoii )CTH,  NOCTP c
ucnonbsosaluem Koy ANA Pa3HOPOAHbIX OBBLEKTOB, MO3BONSIOT
KOMIMYECTBEHHO  OLEHUTL  CTErNeHb  TEONIOMMYECKOA  HEOAHOPOA-

7 Ha

HOCTM 1o pa y n ee
nebutsl  HedTH, NpC nnacros, ylo u yLLLy
HedbreoTpavy.

Npu cono pspoB HedbTH U
COOTBETCTBYIOLUMX  3HAYEHUA Kyeon MO CKBAXWHaM B 30Hax CO
3HauYMTEnNbHOW  reonorMueckoi CTHIO  Hi
BbICOKME paHroBoit  Kopp: mn R, a B OTHC 0

OAHOPOAHbIX - HU3KNE.

Takum 06pazom, MO KapTraM rEOSIOrM4EcKOn HEOAHOPOAHOCTU
MOXHO BbIENUTb 30HbI, yseruueHue Aobbiiu HehTM Mo KOTOpbIM
BO3MOXHO 3@ CHET UIMEHEHUS TEXHONOTMYECKUX PEXUMOB UMK 3a CHeT
CHUXEHUS BNUAHUA r€0NOTUHECKOR HeoAHOPOAHOCTU.

7™ -99-



4.5. OuyeHka NPOMBILLINEHHBIX (KOHAVLMOHHbIX)
CBOWCTB KONNEKTOPOB

[} Pb AOMKHB
66Tt KOl Te. ICTBIO HebTb
wnras npu p B npo! KO! 8

n ioe KO X ]
KONNEKTOPCKUX CBOMCTEB uUMeeT GOMblUoE 3HaueHWe ANS OLEHKN
obbema npu A 3anacos YrnesoAop
OCHOBHBIMU NPO no38C ouenmb
KOHAWLMOHHBIE CBOVCTBA NNACTa, ABNAKTCS NPOAYKTUBHOCTL Koy ¥

npc CTh Kipoy . OUS BEHHO B

T/(cyT-MMa) u 7/(cyT-MMNa-m).

AHanu3 AaHHbIX ANS OLEHKN KOHOULMOHHBIX NPEAEenoB HauuHaeTes ¢
WCCNeAoBaHUA NepBbiX pa3BefoHHbIX CKBAXMH Mo 0ObexTy paspaboTiu.

Kak np , NpC biiA Nnact 8
BCKPbIBAETCA Ha kadecTBeHHOM Gyposom pacteope. Mpu onpoGosaHuu
TAaKMX  CKBAaXWH  nnacT Ao G Guictpo B Ha
MOTEHYUanbHYIO MPOAYKTUBHOCTL. oTeHLy npoayk
nnacra p BCEM M emy
0cob W B cocTaBe, CTPYKTYPHO-TEKCTYPHbIX
i coctase u CTpyKType
1 uauko- ceoficTBax )
o O NPOAYKTMBHOCTM Mnacta ¢
huauko- Il () “u
Konnex i ne P 06
OCBOEHMM 3JTOFO NNacta C UENbio MOMYYeHUs NPOMBILUNEHHbIX
NPUTOKOB HechTU.
Mnactoy, no reodp AaHHLIM KaK Konnex-
TOpbI, Hep npu He palotT HedTH, uTO
moxeT GuiTh c npu Gyp

MonyuyeHue B Npoyecce onpobGoBaHUA CKBaXMHbLI NPUTOKa HeTH Npu
CO3AaHMM MUHUMAmLHO BO3MOXHOW fenpeccuk Criepyer cuutath
OCHOBHBIM NPU3HAKOM, XapaKTepU3yIoLLM NOPOAY Kak KONneKTop.

MpU yCTaHOBrEHUM KOHAMUMOHHBIX NPeAenoB B MPOAYKTUBHLIX
nnactax ropoBoro TMNa B npoyecce onpoGoBaHus onpeAensoLMMM
[ONKHLI GbiTb NapameTpbl, XapakTepuayiolme SBHO UMW KOCBEHHO
PunbTpayuoHHbie cBOUCTBa ONpoGOBaHHOTO UHTEpBana.

lo

o ¢ MpOAYKTUBHOCTM  NnacTa
(oﬁbex'ra) ONpenensiioTCA ero TONLMHA, NPOHULIAEMOCTL, MOPUCTOCTL
[ xapakTep Takme KaK, acip. &y . oM
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AMics- MoryT OCHOBOI  ANs
©O30aHNS CTATUCTMYECKUX MoAenel Mpu MporHo3e noTeHLUarnbHON
nponyxmwoc’ru

q;unbrpauuonnue CBOICTBA NnacTa. OTHOCUTENbHLII napameTp aci|
onpeaenseTcs NO JaHHbIM 3aMEpPOB CaMC OiA 1
(n3amensiercs ot 0 fo 1) M xapaKTepuayeT €eMKOCTHble CBOICTBa
nnacra.

OTHocUTEnbHBIA NapameTp A.Iy HaxoauTCA MO [aHHLIM ramma-

KapoTaxa UM XapakTepusyeT [MMHUCTOCTL nnacta. [lpu 3HaueHum

rauHucTocTU B 20 BecoBbix eauHuy unu 0,5 oTHocUTENnbHON eauHULbI

r nopoAa ¢ TOpOoM
OTHOLLLEHMQ noKaaauum MUKpOMOTEHUMan-3onaa  onpp3 W

MUKpOTpagueHT-3oHaa p\fK3 onpeaenset XapakTepucTuKy nnacra-

KOMNeKTopa. YeM BbiLLe 3TO OTHOLLEHME, TeM nyuLue NNACT-KONNeKTop.
B

ce xapax n
UNbTPaLMOHHbIE CBOWCTBA MNacTa, TECHO CBSi3aHbl C TOMNLUUHOR

nnacra u, kak np: c LU TCA.
Mo  nonyyeHHbIM  AaHHLIM  YAENbHOW  MPOAYKTUBHOCTH,
xapakTepi W xapaktepi reornormyeckoi

HEOQHOPOLHOCTH CTPORT 3aBUCHMOCTA Thna®
Kupon 3 (@cn ) Kipon = (A5 )i Kiipog K neop)-

C roMOLUBIO 3TUX 3aBUCUMOCTEN HaXOART 3HAYEHWS YAenbHOR
npOAYKTUBHOCTY nnacta Mpu y HIDKHETR aTUx
B pacyer o pemasenbuuu nebur,

KOTOPBIA MOXHO nonywurb u3 aroto obuekra.
Ha puc.22 nokasaHbi oLEHONHbIE KpUBbIE 3aBUCUMOCTU Kiypoy U

Kiipon OT KOMMANEKCHOTO NOKa3aTessi HeOAHOPOAHOCTH.
CoBMeCTHBI aHanuM3 W UCronb3oBaHue 3aBucumocTedt Kypon ¥

ipon. B YHKUMM Ko W KapT re0noruueckoif HeoHOPOAHOCTH

r p 30HB € pa: KOHAVLIMOHHBIMY
3HAYEHUSIMU.

Mpu nopcvete 3anacoB € MOMOLUBIO KOHAWLMOHHBIX 3HAYEHUR
YAENLHOA MPOAYKTUBHOCTU MOXHO OLEHUTL COOTBETCTBYIOLLYIO WM
TonuMHY nnacta. Ha ocHoBe TONLUMH NNACTa, BLIAENEHHBIX C Y4ETOM
KOHAULMOHHBIX NPEAENOB, CTPOAT KapTk! 3onaxut

Cnepye'r UMETL B BUOY, YTO BCE OUEHOYHble 3aBUCUMOCTH,
wucnonb3yemble ANs YCTaHOBMEHWR KOHOMUWOHHLIX Npeaenos, MoryT



f[aBatb 3HauMTeribHbie norpewHocTk. loaToMy Npu onepaTMBHOIA
pabore obbluHO NPOBOAAT onpoGoBaHWe MPOAYKTMBHOTO nNnacta w
YCTaHaBMMBAIOT €10 KOHANLMOHHOCTL NPSMBIM NyTem

KOHTPOIILHBIE BOIMPOCHI (k rriase 4)

1. MpaHynomempuyeckull cocmae nopod KONNeKmopos U Memodbl e20

U3yYeHUs.

2. Kaxumu nopod
Konnexmopos ?

3. MNpupoda PO0- u Ha Hee
Ghaxmopet.

4.7 POS Memodbl ee OUEHKU U ee eNusiHUe Ha
KonnexkmopcKue ceoiicmea.

5 i U Memodbi UX OUEHKU.

6 lMoHsmue o 2eonozuqecKcl HeOOHOPOOHOCMU Nnacma.

7. O 8udb! 7] nnacma.

8 TMoxssimue o6 uepap: YPOBHSX U3y

9 K uux

nasa 5

Ycnosus 3aneraHus HedTH, rasa n Boabl
1 Ux cBOWCTBa

5.1. HedTe-, raso- u BOAOHACBILLEHHOCTb

Moposoe npocTp: nopoga: P G W rasosbiX
¥, kak ,3ar10fHEHO Y -

YacTb nop npocTp: TaK
BOga. DOMBLLMHCTBO HeMTAHBIX W [A30BbIX  MECTOPOXAEHWIA
NpUYpOYeHo K ocafiouHoMy nopog, cx B
wnm H B 3TMX

r
KOMreKTopax HedpTM W rasa oHM ObifiM MOMHOCTLIO MMM 4aCTU4HO
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3anonHexbl Bofoi Mpouecc yr.
CONPOBOXAASICA BLITECHEHEM BOABI M3 NOP, KABEPH 1 TPELUWH.
CopepxaHue oCcTaTouHON BOAB! OOBLIHHO BLIPaXAIOT B NPOLEeHTax ot
CYMMapHO! eMKOCTU Nop. OHO MOXET MEHSATLCS OT MePBLIX eAvHUY
Ao 70 % v Gonee. B 6o XopoLuo
anespuToBLIX  KOMMEKTOpoB  COAEpKaHWe  OCTaTONHOW  BOAb
coctasnseT 15-25 %.
Konuuecteo OCTaTOuHOM BOAB 6 NOPOAAX-KOMNSEKTOpaX 3aBiCHT OT

MHOTMX  chakTop w3 HUX P cocTas,
CTpyKTypa nop pOCTp W coctaB w
r e uapﬁouamocrs Teppurennux
KonnexTopos, p >-aKTUBHBIX Bl
HedTAX
Mehee w3y @ pamu, Ha
o W soAb B P [of Bpems
[l ¥ Bpems of HUS B HUX HEPTAHBIX 1
ra3oBbIX 3ariexei.
Conepmauvle HeddTM 1 rasa B nnacte onpepensaioT € NOMOLLBIO
0B HedTe- n
K=V Vo, ke=VelVy, 5.1
rae V- obvem Hedm, #ica B nopax o -
ob6bem ecex mop obpasua; };.- o6bem rasa, Hacbiujaloulero nopsl

obpa3ya nopoabl.

B cBsian ¢ Tem, YTo YacTb ob6bema Nop 3aHATa BOAOH, MOXHO, 3Has

b (ky), T.e. oTHoweHue obvema
cBfi3aHHOW BoAb K OGbemy nopx POCTP:

nyrem ¢

(rasouacuu.teunocm)nocoommuenwo A,,—1 ky: A, =1-ky.

CyulecTByeT [OBOSILHO MHOTO CMocoGoB OnpeAeneHns ocTaTouYHoM

nopogy Topa. B PaTOPHbIX Y

NpUMEHRAIOTCH crneayowme

1. CnocoB, W Ha notepu macchl
wccrefosalHoro obpasya nocne aKkcTparMpoBaHWs WM MPOCYLUKW ero
npu Temnepatype 105-107°C u Ha onpegeneHun obbema oTorHaHHOR
M3 HEfo WM W3 CMEXHOro oBpasla BoAbl NPW KMNA4eHWM UX B

p: p c patypoii Ao 110°C. Morp
MeToAa He npeebiluaet 2 %.
2. Cnoco6 npu P parvp [}

BOAOH, KOTOpYIO
3aTeM BLITECHAIOT C MOMOLLBIO LEHTPUCYTM Npu HacToTe BpalleHvs
4400-31500 o6/mMuH.
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3. Xriop " meton, n © TOM, YTO
MuHepanusayvs norpeberHoi Boabl B ,qauuou HebTAHON NNW rasosomn
3anexu NocToRHHa. MCXOAR M3 3T0MO, 3HAR MUHEpanu3auwio KepHa,

Te. B HeM MOXHO Y ero
BOAAOHACHILLIEHHOCT.

4. Mevon n b Ha
csoGopnHoit BOAL cunamn c P B

oGpasue nopoAibl OCTaTOHHON BOAL.
5. MeTtoA pTYTHOIA KanUNNAPOMETPUM, KOTOPLIA 3akNioYaeTcs B
HarHeTaHWs PTyTM B KepH C  OAt

KanunnspHbIX AaBneHui.
MpuMeHsIOTCs Taloke n MHorve apyrue naGopaTopHbie Mevonu
B npombicroBeIx Ans  onp

WMpOKO pacnpocTpaHeH MeToA Hm«macmmou
37IEKTPOMETPHM, Wk BNEKTPUHECKMIA KapoTax. MeToa ocHoBaH Ha ToM,
4TO BfEKTPONPOBO/IHOCTL NOPOA! KOSINEKTOPa 3aBUCUT OT KONUueCTBa

" ero Bogbl. Mo pesynsTatam
Ld NpoTMB  MCMbITyeMbX  NriacTos
ylo  xapakTep! Y.
yAernbHoe JfeKTpueckoe conpoTMBieHue Nracta o, Wiu napameTp
HaCbilLeHHOCTHU n, npepacraensiowmii  cobolh  oTHoweHue
P 0 b nnacta g, K
pY nnacta ;.
Wcnonb3ys  faHHue  naBopartopi P i 0%
KepHa “
NOPOALI- KONMEKTOpa, AMA 3TUX Xe MHTepsanos c‘rpcm ouenmuue
c poiX panee
(Hed> LLIEHHOCTD), ucnom,ayﬂ ronu(o
Npu  o6obeHun  p HUA
OCTaTOYHOW  BOMIOHACHILUEHHOCTM  OBbIYHO  COMoCTaBNRIOT  C
T KakK ¢ nosiHo
rpaH) cocTaBa u TeKCTYPHO-CTPYKTYPHBIX
CBOVCTB NopoAk! Korinexkropa
[xoHe ans HHOTO un
B! IOVi BOAL! P b (pw: 23).
[InR KOHKPETHBIX rlOpOA KOFINIEKTOPOB C MEXIEPHOBOM NOPUCTOCTBIO
MOXHO IO MeXay np ]
o Ona p: oT W oHa
pa3nuuHa (puc.24)

OGa npWMepa nOKa3bIBalOT, 4YTO MNPU MEHBbLUWX 3HAYEHURX
at 6
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)}_ 3000}
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kS 7 o
§ 20 500
H z 2z % oo
S 2 2001
S 24w 700 1000 10000 S
Nponuyaemocms, 10 "2 ‘. 100}
4 E
§ soF
Puc.23, 3aBACMMOCTL MeX(ly OCTATONHOR H F
" s o
ANA NOPOA-KONEKTOPOB Pa3anUiHOro Tna § 20f
(no [ixorcy, 1946): 3
*1 - NECKN MENKCIBPHIACTBIE; 2 - neciat cpea- 8 0 E
; 3 - necim = E
W3BECTHAKN U AONOMUTEL SE
3k
Puc.24. 3aBACUMOCTE  COABPX@HUA OCTa- 2 b
TOMHOR BOAB OT NPOHULIAEMOCTH ANA pa3-
NIVHBIX HETEra3oHOCHBIX NOPOR 7
(no AA. Xanuwy): | - anesponuTel aGasum- i?? 40 60
i lepmarue
X0 BTl AP0 By ApHCTD o acmemuned Soom, %
RYMCKOro NPOAYKTMBHOTO ropuaoHTa Cese-
po-C rasoeoro ;3 - YrepeKomM CBUTHI a3oBbiX

MecTopoxaeHwA Yrepcko u Bunsue-Bonuua; 4 - MOAENM NECKoB KBapUesbiX; 5 aneepo—
1308010

TUATEL CBUTEI MEAUCTBIX

HAKM

ra;

wmena I ra:ooofo

;7
xyTop; 8 -

wamu

Momm cauTH Map«oworo

10-

mecTopowaeHwn Bavpamanu 1 Maiickoro;

VMI3BECTHAKM MLLIUMBBIACKOIO TUNa

11 pwom nepmcse asonooe

AOns npaktnyeckol uenu yaoGHB!I CTaTMCTMHECKMe 3aBMCMMOCTH
o

ot OTHO-

" Ciy-

y o O#t T

MOXHO onpefienuTs Ha rioboii ctanun paspaGoTku MecTOpoXaeHus, a
criefioBatentHo, Ha oo c‘rauvwl MOXHO HaWTh OCTaTOMHYIO BOAO-
" y b KornnekTopa.

CBolicTBa NPMPOAHBIX YINEBOAOPOAHDbIX Fa3oB

MpupoaHLie yrnesofopoaHbIe a3bi COCTOST B OCHOBHOM W3
meTaHa (np yr obwyro
opmyny C,Ha,4o. Yem nierve ra3, tem Gorblue ero copepxaxve B
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cmecu. Tak, c

wmetaHa CH, oo 98 %.
Mo ycrioBusim 3aneraHuss NPUPOAHBIE rasbl MOXHO pa3fernTe Ha:
cyxue; nonyTHue HeTAHLIX P ;

nyue raau cocmnr Ha 97 - 98 % U3 meTaHa, ocTarnbHYI0 YacTb
cocTansioT Goree TAenbie romororu (ataH, nponaH, GytaH u Ap.).
I'IpMMepaMu MEeCTOpOXAEHUA cyxoro rasa MofyT CAYMUTL Ceaepo—

Nenar (C i kpaii), Yp!
(T 6: ), Bait (Typ! ).

MonyTHbA raa npeactaenser cobon Goriee XupHylo CMech
npefiensHbiX  yrriesofopofioB. [onA  3taHa, nponava, Gytawa
coctaBnsiet yxe ot 10 o 50 %. Kpome Toro, BO3MOXHO NnpucyTcTeune
yrfiekcrioro ras3a, asota, fefius, aproHa, cepoBOfOpofia, BOAOPOAA.

MNpun peaKux wnM - Apyrux
ConyrcTayloLMX ra3os WX AoGbiva  u3  MpupopHoro  fasa M

J MOI'yT 6 .
K cnyxuT AcTp: P roe
BbICOKOE 8 o6l r

Mo3BONAET OpraHN3oBaTh AOGLIYY cepbi
B rasax ra3okoHAeHCaTHBIX MecTopoXAaeHun

n yr
okono 10 %. Mpuuyem ato Moxer B Xofe
P no mepe

yeroswii  (kax
VTl B G nor nafexHus
AaBMeHvA B 3anexm).

Fasbt BHBIX ¥ COCTOST )
MeTaHa, a3oTa W yT: > rasa. Mpucy a3oTa o rasa

COOBLLEHIMEM YTONBHOM LLIAXTHI C aTMochepoi
OcHoHbMM ¢ i rasos

V) p rassl PTHBI, OHU He co
we. " £ HO XOPOLIO PacTBOPSIOTCS B
P P (Heprsx).
Konpexncar B omnuue or Hehm un fasa B npupope He
YLLECTBYET YMCTO KOHS , TaK KaK KoHpeHcaT
MoXeT o6pa3oBaThCsi TONBKO B peayanare cenapauvwl rasoBoil cMecH,
Korga no mepe T ) L ypbl
npoucxnnur KOHAEHCALWS YTNEBOfOPOAIOB.
CbIpoii ¥ G . CobIpoft KOHA

xapalrrepmyercﬂ AOCTaTOMHO BbleMM cofilepKaHueMm  flerkux
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yrnesonopofoe (8o Cs). CocTaB e€fo MOXeT W3MEHATHCA  Npu

nar wnm ypui. B
TaKoro D y i moxer Guitb nosyuyeH
.8 P FIerkmX yr} K

. TaKow KoHf G .

Mpn p B ofjHOCha3HOIA ra3oBoi
CMECH B HEKOTOpbIA MOMEHT BpX 3ro
it Havana Kpome Toro,
7 Mpwn
o v 3ap; it ype B

*uUaKkoA (KoHOeHcatHoW) haze HaxoOuTCs MaKcuMaribHas —[fons
yTNeBoaopoaHON cMecH.

B npupoge uacTo nepl it rasoBo#t
3anexu coenafaer c Havana B
paspaGomn MEeCTOpOXEHUSI MO Mepe CHWKEHMs MNacToBoro
rasa B nopofie-orsiekTope

Mo conepxaimo CTabunbHOTO  KoHaercata B noGbiBaemoM rase
(M3/m3) ible P Ha rpynnbL:

¢ no 10-5;

2) ¢ Marnbiv copepxaHvem - ot 10-5 go 15-104;

3) co cpenHuM copepxanmem - ot 15:104 no 30-10-4;

4) ¢ BLICOKMM copiepXaHuem - ot 30-104 o 60-10-4:

5) C OUEHb BLICOKUM CopiepXaHiueM - cabilue 60-10-4.

n

o ly cocTasy Jal ot OT HeTHU HN3KNM

P D u cmon, yl0 ero uacTb
neHTaHbl, " 3

n. or 700 mo 800 /w3,

MonekynspHan Macca ot 80 ao 140 r/mons.
MNnoTHOCTL rasa g - Macca m eguHnubl o6bema rasa V, unu
OTHoLLIEHWe MOSeXyNAPHON MacChl rasa M k o6bemy Monsa 1y, .

£ = mIV=MI Vpy =MI22,4.

EpvHnya - kM3, N rasa obwmHo 0,73-1,0
Kr/m3.

macca Belll - macce!

paHHoro Belectea k 1/12 maccw atoma msotona yrnepopa 12C;

BenuuvHa GeapaamepHas.
o

] (kwrior paBHoe
" macce, Morem Obvem
MOfISt 1115 BCEX a30B r W paseH npu y

22,40
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MornekynspHas Macca NpypoaHoro rasa
M= T Mx;, (52

rae M; - MonexynspHas macca i-0 KOMNOHeHTa,
conepXaHue i-ro KOMMOHEHTa B OSAX eAUHNLLL.

M p macca r rasos 16 = 20.

OTHOCMTeHbHaﬁ NAOTHOCTHL NPMPOAHOro rasa (No BO3gyxy) -
OTHOLUEHWE NFIOTHOCTH fa3a p; K NIIOTHOCTY BO3AYXa 0y, B3ATLIX NpH

obbemHoe

A ype v n Py=NpY
cTaHpapTHbIX ycrioeusx 1,293 kr/m3, MorekynsipHas macca 29. C
pocTom paTypbl I rasa a ¢
noBblleHuem Monexynnpuoﬁ Macchl ¥ faBneHns - pacter.

BR3KoCTL rasa 4 - cuNa BHYTPEHHErO TpPEHUR, BO3HM-

Kalowas Mexay [ByMs CriosiMv  rasa,  nepemeljaloLMMMCs
napanmnensHo ApYr APYTY C PasfuuHbIMW O BenuuuHe  CKo-
pocTsmu. B yr rasop

BriakocTb cyxoro rasa npu 0°C coctaeriser 13-106 Na c, aoanyxa
17-106 Nac.

C yBennueHuem TemrnepaTypbi Npu HU3KUX nanneﬂuax BA3KOCTL
rasos u npu Jit o 4 MNa
BAKOCTS [a30B Mario 3aBUCHT OT Hero, npu Goree BLICOKMX naanermnx
- NOBbILLAETCA.

y! Mexay (cbbemom,
" ypoW) rasa, en raaa,
BHEHUEeM ( 0ro Msn 0) rasa.

WpeansHbiM  HasbiBaeTCs a3, B KOTOPOM OTCYTCTBYIOT — CWilbi

Koadppuymnent  cx ™ rasos
roKa3biBaeT oOTHoLueHMe oGbemMoB paBHOrO “ucna " moret pearHoro
V), w upeanHoro [, ra3oB npu OAWHaKOBbIX [aBieHvn K

Temnepartype.

2=Vl

Koacbp z onp y o6beMoB
p rasa npu biX by oM Ter Y
Mpu sTOM OH Henocpep 3aBUCHT OT C]
nAasrieHus py;, Ma n Temnepatypb! T, K.

2=0,00289( Py / T Wi Ve )-
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KoadxpuumeHT cMMaeMoCTn TOHHO HEXOART 3KCTepUMeHTasibHbIM
nyTem o NacToBbIM NpoGam rasa.
Npusenennsie pasnewne py, u Temnepatypy 7ip

B AIONSX OT Kp o Pxp ¥ paTypsl
Typ nans rasa pac 10T N3 Vi

Prp=P/! P+ Tup=TIxp,

fpepwn - [l ypa, ANA KOTOpHIX
onpepenserca z.
KpuTuyeckas temnepatypa ‘1'Kp - 3To Takas Temnepatypa,

Bbillie KOTOPOW a3 He MoXeT GhiTb NpespalleH B XMAKOCTb, Kak Gbi
Benuko Hu Gwino A A TOuKe

Temnepatypsi,
unw, wrave roBOpS, 310 NpegensHoe Aaaneume‘ HUXE KOTOpOTO, Kak

6o HW Gbina Hu3Ka ypa, ras He B XuaoKoe

coctosHue. fnA yri bIX [a30B, Np wmx coboit

cMech o) Pp v Tep KaK
P "3 ux W ans

3Tn cpeaHve Ha3bLIBalOT NCEBAOKPUTUYECKMMU AaBneHuem
Pup wTemnepaTypo# qu, (vabn.8).

Tabnuua 8
Mpwmep pacuera "
Copnepxa- [Kpi e
Hie KoM-
ypa, ]
% MNa MNa
92,6 4,58 190,5 4,240 176,40
1,6 4,82 305,28 0,077 4,88
0,4 4,20 369,78 0,017 1,48
2,2 3,75 4250 0,082 9,35
3.2 3,30 470,2 0,105 15,04
100 4,521 207,15
n ") YPY cMecy yr bX
rasos m3 Pup =Pl Prop =P Z P i

Typ= T ='l'/Z'l;<p,.x.'. e pqy; v "“l’i KpuTHYeckue fasneHue U
TemnepaTypa i-fO KOMMNOHEHTa; X;- [0NR i-f0 KOMNOHeHTa B obveme
cmeck (Donu eavHnibl).
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fMpvBefieHHble faBrieHre # TemnepaTypy Ans CMeceil ra3oB YacTo

Ecriu ussecteH obbem rasa J, npu HopmanbHbiX ycriosusx (p, v
1,), 70 oGbem ero npu Apyrux fasneHusx u Temnepatypax (p v 1) ¢

y4erom MOXHO i Ha OcHOBe 3akoHa [eii-
TNioccaka:

roe 7, pasro 293 K; p, =0,103 MMNa

Ans nepexoga ot obbvema, rasom B
y K obvemy, WM B biX Y
nonbayloTcs 06beMHbBIM KO3 dULMEHToM NnacToBoro rasa, by
YKcneHo paBHbIM OGbeMy, KOTopbii 3aHsRnN bl 1 m3 raza B NracToBbIX
ycriousx Fp,.:

T I
b=V IV, b=z ™ Po2 0000378 ; -™
o » Pan
rae pu; v Iy, - NNacToBbie naeneHve u Temnepatypa.

OGbemHbili  KoahhMUMEHT raza Bcerfa 3HauMTerlbHO MeHblue
eAVHULbI, Tak Kak obbem rasa B r y Ha nBa
B 100 pa3) uem B

5.3. CeoiicTBa HedbT!

Hedbrb - ropioyee uckonaemoe, CrioxHas cMech rflasHbiM obpasom

yrnesopopopos  (¥B) ¢ 0
pi P , cepl " bIX coef| i,
0BbluHO Np coboit cTylo KpacHo-
KOpM4HEBOTO, MHOrAa MONTW  YepHOro  LBeTa,  CyllecTBeHHO
wee v v 8
or
Beic p P COeAMHEHNA CYLLIECTBEHHO
BIWSIIOT Ha XapakTep YB no B

paspabotkn 3anexeil. K HMM OTHOCATCR HacbTeHOBbIE KMCNOTHI C
obwedi ¢opmynoir C,Hz,.{COOH (1=5,6,9), cMonbl, acarbTeHsl,
napatwH u Ap. B BUOE MMKDOKOMIMOHEHTOB B CBR3aHHOW (hopme
NpUCYTCTBYIOT X110p, oA, hocchop. MbILUBAK, Kanui, HaTpui, Karbuyui,



MarHuii  BaHaZWi, HUKenb, ceuHel, xeneso u np. Bcero B HedTsX
yctaHoeneso Gonee 40 obluee
KoTopbiX pefiko npesbiluaet 0, 02-0 03 %.

BbigeneHHble 3 pasniHbIX HedbTeid YB OTHOCATCR K Tpem
rN1aBHbLIM PAOaM: &b " y.

Mo cepbl Hed:m Ha Knacchi:
(cepri no 0,5 %), cepructbie (0,51-2,0 %) n suco«ocepumcrue (Gonee
2,0 %); no coaepxaHuio CMOfl - Ha NOAKMACCHL MarocCMONUCTbiE
(cMon meree 18 %), cmonucTbie (18-35 %) M BbICOKOCMONMCTbIE
(Bonee 35%); no cogepxaHvio napacduHa - Ha  TMNB:
marior s menee 1,5 % no Macce),
napacpuHucTbie (1,51-6, 0 %) n aucoxonapad)unucme (6onee 6 %).

MNpw oueHke obuiero napacht B HepTH 6:
3HaTL [aBNeHWe M TemnepaTypy €fo KpucTansimsauwm, Tak kak B
npouye & npwm biX ]
TemnepaTypsl napachuH MOXET Bbinazate 4 ocaKaaTbCA B NOPOBOM
npocTpaHcTee, b bie nracra-
KonnekTopa.

NnotHocTe HedTU - Macca ee B eavHULe obbema 1:

py=miV. (5.3)

EAVHMLa NNOTHOCT#H - KI/M3.

MnotHocTe NnacToBoit HedT - Macca HedTy, V3BrieueHHas Ha

w3 Help ¢ y , B eAvHULe

obrvema. O6biuHO pasHa 400-800 Kr/m3 W C yBEnuueHuem coaepxaHms

raza B HebTM u Temnepatypbi YMEHbLIAETC NPOTUB MNOTHOCTH

cenapmpoBaHHoii HehTu Ha 20-40 % 1 Gonee
Mo

HedTM Ha rerkue (mevee 0,850
r/cm3) n Taxernbie (Goriee 0,850 r/cm3). Hedbtit nroTHOCTHIO Bbiwe 1
r/em3 HasbIBaIOTCSH MarnbTamu

B Poccun NrotHocTs HedbTeid M Hedy KTOB.
npu Temnepatype 20°C un c
AvCTUNNMpoBaHHOW BoAbI NpY 4°C (OTHOCHTENbHAS NNOTHOCTL. pf")A

MnotHocTs HebT B biX Y P MOXHO
OLeHUTBb No dopmyne

Aun =(Pcen +0,5G £ )b, (5.4)

rAe Py M Peen - MUIOTHOCTM i u 7

HepTn, Ki/m3; G - obn p rasa B

nnactoBoit Hedtn, M3/M3; p. - OTHOCUTernbHas NIOTHOCTL rasa; b -
61

# koadbchmuyl W HepTn.

-111-



BR3KOCTbL - CBOICTBO MMAKOCTM OKa3lbiBaTh CONPOTUBNEHUE
nepeMeLLeHUO ee YacTuy npu Pa3snuyator p Y10,

yto (y y10) BR3KOCTL HehTU.

B Memynaponuou cucteme e.uunuu (CW) Aunamuyeckasn
BRA3KOCTb x wu3mepsiercAa B [ac (Mackanb B cekyHay) “
onpefensieTcA kaK BRA3KOCTL Cpedbl, B KOTOPOW Npu rpaaveHTe
ckopocTv 1 M/(c-m) Ha 1 M2 cnost peficTeyeT cuna TpeHust 1 H.

KunemaTuueckas BR3KOCTb v npeActaenser  coboit

A Ko n K ™ p. E s
VaMepeHUsi KMHeMaTUYeCKol BRIKOCTH - M2/c.
OTHocUTENbHAR  BAIKOCTL aupamaercn OTHOLLEHMEM
] 0it BOALI
(BR3KOCTL KOTOpO Npu 20°C pasua 1,0008 MI‘Iac) Ee onpegensiloT
BUCKO3UMETPOM DHrnepa u usmepsiior B °BY.
f p

o ylo v no
popmyne Y66enope:
v=0,0713-°BY-T-0,0631/°BY (5.5)
3nan HedbTH, NO u= vlp HaxopsT ee
[AVHaMUYECKYIO BIKOCTb NpU Temneparype 1. .
BsskocTb nnacTtoBod  HedTM - CBOWCTBO Hed™,
Hb ee ™ B "

auavmenbuo BNUAIOLIEE HA NPOAYKTUBHOCTL U 3P HeKTUBHOCTL
pa3spaboTiu 3anemei.

BrakocTb NnacToBoii HedTu pasHbix 3anexeil namexsetca of 0,2
Ao 2000 mMNac u Gonee. H pacnpocTp 0,8-50
mMa-c. B c pocTom YPBI,

p P yr HbIX  rasoB, ocobeHHo

Bbl p c y
NOBbiLLEHWEM MONEKYNApPHOW Macchl HedTH, C  yBenuueHuem
KonuyecTsa pacTBOPEHHOTO asora.

Pasnuuator HechTU: € HesHauuTenbHol BAKOCTLIO (1 < 1 mMla-<c),
manoesiakve (1< x4 <5 MMac), ¢ noBwilLeHHOM BAAKOCTBIO (B< u <25
MNa-c) u Bricokossakue (u > 25 mlMa-c)

Mpn  duneTpaum B nopucTolt cpeae OObIuHBIX  XuaKoCTe#
npeanonaraeTcA cobniofieHne NUHERHOro 3aKoHa TpeHuR HeloToHa,
KOTfia KacaTefbHble HampskeHUsi CABUra MPAMO NPonopyvoHanbHbl
TPaJUEHTY CKOP i A cnoes OTHI Apyr
Aapyra. ckopocTu ¢ v oT |
grad p wmeeT hopMy NPSIMON NWHUKM, NPOXOAALLEN Yepes Hawano
KoopauHat.  XKuaokocTv,  noduMHAlOUMecs  3akoHy — HbloToHa.
Ha3bIBAlOTCA HbIOTOHOBCKUMU.
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Mpu paspaGotke MHorux MecTopoxaeHwi CHI  yctaHoBneHo
HapylleHue NpAMONUHERHOro 3akoHa TpeHusi HbloToHa 3aBucuMocTb
CKOPOCTM (hMNbTPaLMK OT rpafueHTa AaBNEHNA UMEET BUL BbinyKnow

KpuBOIA NO K ocu Tp Takue
CTpyKTYp! ) HoTCA
, VNI HEHb!

Bsiakor HedTH B cocC paBHOBECUA! NpU ManbiX
rpapueHTax [ obnagartot H poii npocTpal 7]
c‘rpynypom of HOM yacTulamu

Ly M cnocoBHbl  CONPOTUBAATLCA
capuratoLiemy Hal 0. C y

cTpyKTypa HedTei , W npu
OrpefieneHHoro  HanpsKEHUs CABUra OHW  HauMHaloT Teus, Kak
HBIOTOHOBCKUE XMAKOCTY.

Bsakor , UMU  HEHbIC A Heq:m B
nnacre TCA Nput oM )
CMOn, Mpu Havane Kpucrannuaaywi napacgwHa B Heqmn (korpa
nnactoas  TemnepaTypa ©6nu3ka Kk  TemnepaType Hauana
T npvn DUIMKO-XUMMECKOM

P V cpeqoW.

CprkTypno-mxanmecme csomcma HedpTell ucyesaloT npu Ux
HarpeBaHuM 1 yBenuYEeHUM CKopocTel (unbTpaLu.

K i HedTn onpenerwomﬁ

B Hel acd X

XapaKTepUCTMKOA cocTaBa ITUX BElWeCTs B ned)m MOXeT CRyXuTb
KO3 duyneHT cBeTonornoujeHus. YcraHopnewo, 4To croum
NpY MPOYMX  PaBHBIX YCTOBMAX
Bcerna NOMNOLLAIOT OAHY U Ty XE YacTb NanaloLero Ha HUX CBETOBOTO
noToka. octv I, CBETOBOrO
rioToKa OT MHTEHCMBHOCTU I, napatowero Ha obpasey HegbTv notoka

ONUCLIBAETCH ypaBHEHNeM"

=1y 1 Kert!| (5.6)

Ken - k03h OLEHMS ¢ - KOHUEHTPauus Hecb™ B
1- cnosi p
OtHowenuwe I/,  HasbiBaeTcs Npo3pPavyHOCTbLIO T
(ceeTonponyckaHuem), norapuchm oGpaTHoi BENUYMHBI NPO3PaYHOCTH
-ONTMYeCcKOW NNOTHOCTLIO )t

1
l - lol’nﬁ”“-m. 7

1 I
D olgr=lg -19\ D= 04343 In
1

8 Kaam -113-



W3 ypaBHeHwuii (5.6) u (5.7) nonyuum
K¢y = DI(0,4343c). 5.8)

PaamepHocTe Koy - 1/cm. 3a eavhmyy Kop  Npunumaetcs
K03(hhULMEHT CBETOMOTFOWEHMA Takoro BelyecTsa, B KOTOPOM npu
NPOXOXAEHVM CBETa Yepes CoW TOMUWMHOM B 1 CM UHTEHCUBHOCTL
CBETOBOTO NoToka napaer B | ~ 2,718 pas. OGbiHO Ko3hULUMeHT

CBETONOrNoWeHUst Hedreit 150-900 en. KoadbchuueHt
CBETOMNOIMOLUEHUA W ONTUYECKAR NAOTHOCTL HedTel UIMEPRIOTCA
[+ p cBoiicTBa neqmd
0T Kak MHA| PHBIA npy KoHTpone nyTeid u
Hanpaenexuit omnbTpaLuu HedhTU.

lasoconepxanue r i HedTn W ]
daktop) o - rasa V., p B ofbema
nnactoBoit HechTM peHHoe B p [
COXpaHsioLeecs NOCTOSHHBIM NPU MNacToBOM AaBneHwud, paBHOM
wnu np ero, U Leecs B

npoljecce pa3paGoTku 3anexu npu 0 [
HUXE NaBNeHUA HACBILLEeHUNA: .
6 =VelVpy. (5.9)

raaoco/:lepmame BolpaxaloT B M3/M3 U onpegensloT  npu
i HedTH. Be ero moryt
pocTurats 300-500 m3/m3 w Gonee. [inn GonbluMHCTBa 3anexen
HedhTM rasocosiepianrue pasHo 30-100 M3/m3

Raenexue HacolueHun (vavano  napooGpasoBaHWs)

HAK

W HepTn - NPpU KOTOPOM HaYMHAeTCcs Bbiae-
neHuWe 13 Hee NepBbiX rasa. M
HedTb Ha3biBAETCA HACBILEHHOW, eCMM  OHa HaxoauTcA npu
NNactoBOM  AA@BMEHWM,  PaBHOM  [ABfIEHUIO  HaCblLeHUs,
tene M - ecnu BbllLE

3aBUCMT OT KONMYECTBa
pac'raopennoro B HedTW rasa, OT €fo cocTasa W NNacTosod
Temmepatypb!

no peay

MCCRenoBanMs ryGuHHLIX NpoG HE(™M M SKCMEpUMEHTanbHBLIM

rpacmkam (puc.25).
B

Jit no
Heof BBOAUTL a,y Lyto asota B




Puc.25.  3aBACUMOCTb  fi2BNEHIR Ghad

Puac HeGTM O1 KONUMECTBA PactBo- .
penrororasa V. Wupp  kpusbix - 80 ST
NNOTHOCTE HedTH p, = rlcm? ?’«%
Revs
“ sy
FoM o1
e
) Prachine
[0
. V/

rase, HesHauvTensHoe KOMUYECTBO KOTOPOro 3aMeTHO yBenuuueaet
AaBneHue HacbILUeHUN:

Pune @ = Alay - Al g,

fAe A - KOMMMECTBO PACTBOPEHHOTO B HedbTw asota, MM’ a, -
PacTBOPUMOCTL a3ota B HedbT, MY/M;

ar- CpefHR®  pacTBOpuMOCTe rasa B Hept, MM
CneposatensHo

Puac™ Phac*a . (5.10)
A€ Phac - i, no rpag

NpoMbICNOBLIM  ra3oBLIM  (hakTOPOM  HabisaeTcA
0GbemHOe KONMMECTBO Fa3a, M’, nonyyaemoe Npu cenapauui Hedht,
npuxopsueecs Ha 1 M° (1) i ey, P: ot
paKTopL: ", 3a nepebii Mecsiy
PpaBoTh! CKBAXMHbI, TEKYLLMN - 3@ NIOGON OTPE3OK BPEMEHN U CPEeaHUA

3a nepuoA ¢ Havana pa3paboTku ao NGO NPOU3BONBLHONR AaTHI.
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Kosadpuymnent cxumaemocTu HedbTv 4, - Nokasatens
W3MEHEHUA eavHULLI OBbemMa NNacToBOW HedbT NPY U3MEHEeHUM
nasnexws Ha 0,1 MNa.

OH xapaKTepuayeT ynpyroctb HepTM u onpegenserca U3
COOTHOLEHNA

1 AF
==, (5.11)
A X

rpe I - nepBoHavanbHuii ofbem HedTy; Al - uaMeHeHue
ofbema HepTM NpU UIMEHEHWM [aBNEHWA Ha Ap, WM nNo

dopmyre:

B = (5.12)
rne b u b - o6 ¥ HedbT ans
010 W TeKyLS 7}
Paameproctb £, - Ma-1.
¥ HedpTn P cy
nerknx ] ned)m “ pac (]
rasa, n umeer

3navenun (6:140)-10-6MNa-1. nnn BonbwuHCTBa NnacToesix HedTel
ero senuunka (6:18)-10 -6 Mra-1.

O HedTv Xap: 0 HU3KUM
KOIPDULMEHTOM CHUMAEMOCTY S, -(4—7) 10 '1°MI'Ia -1,

O6beMHbId ko3 dUyUeHT NnacTosoi HedTn b - oTHOLLIEHHE
obbvema nnacmsoﬁ HepTM Kk oObeMy nonysaemold u3 Hee

¥ npu HedTh. OH ni

Kakoih obvem umen 6bi 1 u3 AerasvpoBaHHOW HedPTU B NNAcToBbIX
ycnosusix:

b=V Viun = Pl Pun 6.13)

rae Vyqan - obbem HedpTy B NnacToBbIx ycroeusx; |7, , - oBbem
TOfO Ke KONWYecTea HeT nocne Aerasauyum NpU CTaHAApTHBIX
P - Hed B Y Pu -

HepTM B p y
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Npu cenapayuv raza Ty obbema r
HedTU. KOTOPOe OLEHMBAETCA KO3 PULIMEHTOM yCcanku e

. (5.14)

3 ob Bcex Hedpten Gonblue
enuHuLbl U uHorga MoryT gocturate 2-3. KoadiduuweHT ycapku ao
60 %. Haubonee xapaKrepHble o6
1,2-1,8.

Benununna, ofpatHan oGbeMHOMy KO3(hUUUEHTY. Ha3blBaeTcH
nepecyeTHbIM KO3 duUUeHTOM (, KOTOpbI CnyuT Ans

obbema W HecbTM K oBbemy HedTM Ha
nosepxHocTM  *

0 =1 = Vo u V= prin ! Pur- (5.15)
Mexay y b
1-0=(b-1b. (5.16)
o6 " e olea] " b ycap HedpbTv HaxoasaT
no T B ly b MOXHO
no AaHHbIM rasa, nnotHocTei

HedTU U rasa U KONUYecTBa PacTBOPEHHOTO rasa. PacyeT CBOAUTCA K
onpegeneHulo obbema rasa, kOTopbli OR 3aHUMaeT B ¥uaKoi dase.
3arem B cymMmmy OGBLEMOB 3TOrO rasa U HedhTU BHOCAT MonNpaBkv Ha
CKUMaeMOCTb U TeMnepaTypHoe pacluupeHme.

5.4. CeoiicTBa NNacToBbIX BOA

NnotHocTh nnacrosbix Boa npsmo CcBfiaHa c nx
MuHepanuaayuei. [NoTHoCTL AUCTUNNMpOBaHHOW BoAbl npyu 4°C

npuHATa 3a MnotHocT BOJl Ha NoBEpXHOCTU

Bcerna Gonblue equHuubl U aocturaer 1,3 r/cm3 u Gonee Bopbl B

bIX B 6o " MeHee NNOoTHble, YeM

Ha noBep: , 410 of nnacroBo#
Temneparypbl.

b i npaktmke BOAbI no

B y Bome (°Bc). lpagyc Bome

y 1 % NaCl B pacteope.
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3amepeHHyIi0 BENUYMHY CONEHOCTH NO apeoMeTpy NepecyuThIBalT Ha
nnotHocte No copmyne «(=145/(145-n), tae d - ANOTHOCTL npu
Temnepartype 15,5°C, r/icm3,; n - coneHocTs, °Be'.

NnotHocTe NnacToBoi BOALI q,,, —pv’h rAe p - NNOTHOCTL eonu B

P v i b - b
80AbI.
BaakocTb BOA ¢ pocTom ypbi
v B03p cy wx BoaM B
0BuuHo HedTH,

NO3TOMY BO/IA B 3TUX YCNOBUSAX UMEET GONbLUYIO MOABUXHOCTL, Yem
HepTb. [ANA HedpTRHBIX W ra3oBbiX MeCTOpPOMEHW XapaKTepHo
npucyTcTeMe nNnacToBbix BoA BR3koCcTbio 0,2-1,5 MMNac. MNpu

n 20°C 3TUX BOA B

cpenHem 1,005 mNa-c.
MoBepxHOCTHOE HaTsXeHWe NNacTosoi BOAL, T.e. CBOCTBO

npc cunam, 1 K
ee nosep: u  cTpemswy ee dopmy, B
JHAUMTErNbHOA  CTeMeHM  3aBUCUT  OT  XWUMMYECKOTo  cocTasa
H nosep: UMEIOT Ly aonu,
TAK KaK OHW p KTUBHBIE

P [} B oﬁmeM cnyvae no Mepe

KOHTaKTa BOA (LLy

w( NOBEPXHOCTHOE HaTAXeHue pe:suo napaet (8 3—7 pas). Me)xd)aaosoe

B0A Ha rpaHue ¢ OT WENOoYHLIX BOA

(4,4 105 Hicm) K xecTium nnacTosum (22, 6105 H/cM), K MOpCKoiA 1
avcTunnuposanHoii (34 105 Hicm).

C A HePTAHBIX ¥ Fa30BbIX MECTO-
POXaeHwit UMeeT pacTBopRAtollas cNocoGHOCTH NOA3EMHbIX BOA
NO OTHOLEHMIO K HeddTu, rasy ¥ KOMNOHEHTaM WX cocTaBa.

PacTBopuMocTs ¥uakmx YB B Boge Bo3pacTaeT € NoBbilUeHueM

YPbl ¢ € PpocTOM paBneHus
Hawu€ B BOAE Y Pac B
sone YB ogHoro knacca YMEHBLIAETCA C POCTOM WX MONeKynsipHOw
Maccel, a TaKke najaer B NpUCYTCTBMU ,qpyrmx YB. Hacuu.\enue
BOALI TasoMm oBbl4HO K B Hell
*mamx YB. Ha pacreopumocte xumakmx YB a BOAE BrUsieT
u ee Munepanmauuﬁ OneKTpOnNUTLI  CHUXAIOT  B3AUMHYIO
Hedbted U BoAbI Maro
myuena Mpu Temnepatype Ao 100°C HedTh 1 Boga cnabo B3aumHo
pacTeopsIoTcA.

B unTepBane 150-200°C pactBopuMOCTb HedTu B BOAe 3aMETHO
y anpu ype Bbilwe 200°C peako Bolpacraer.

p B HedTb -
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Boga Hab| B uHTep yp 320-330°C npu
‘Aaenexun nopaaka 160 MNa.

PacTeopuMoCTs  a3oB B BOAE  3HAYUTENBHO  HUKE WX
PacTeopUMOCTY B HedTM W 3aBUCUT OT MUHepanuiauwm BoAbl W
Temnepatypsl. lpy  Mpoumx  paBHbIX  YCNOBUAX  nyuwed
PacTBOpMMOCTLIO B BOAE 00MNanaloT CepoBOAOPOA W YNermChbii ras,

xyAwe - asor. C [ rasos
yXyawaercs.

60! cryuaeB B8oA pasHo 0,2-
0,5 MIM® 1 He npesbiwaer 1,5-2,0 M/m’. Benvauba rasoconepxaHms

Vi BOOb! mytem ny
Koadduymnenr Tennosoro pacwupeHus BoA!
XapaKTepuayeT uameHeHue efuHuLbl obbema BoAb NPU YBENUYEHUN
ee YeMnepaTypu Ha 1 °C. OH B OCHOBHOM 3aBUCUT OT Temnepatypbl U
C vy Temnepatypbl  Ko3dpchuyueHT
Ho. O6Gbem BOALI
npu yBenuyeHun TemnepaTypbi of 0 Ao 4°C yMenbluaeTcR. B
yp 4-10; 10-20; 20-30 u 65-70°C
cpem-mu Ko3chpuymeHT Tennoaoro pacu.mpeﬁun COOTBETCTBEHHO
cocTaenset 6,510 15-10°%; 25,8 -10° u 56 -10°.
WameHeHue ofbema nnacToBo Boabt noa  AedcTeuem
Ypbi, n raso xapak-
o6bem uosd;qunenmu Boab! b,
KOTOPBIfi NOKa3biBaeT OTHOLLeHUe 0Obema BOAb! B NNACTOBLIX YCROBU-
Ax by, kee obvemy B HopManbHbX yenosuax (0.1 MMNa. 20°C) Jep:

b =Van!Vios = Puos/ A+

P€ Prop+ ﬂm ~U0THC BLX

06 heh biIX BOA W rasosbix
MecTopoXaeHuiA uamensnetcs ot 0,98 no 1,20. HauGonquee BAMsHWE
Ha  ero y o7 ypa u
MUHepanusayus.

KoadppuyueHT cxi ™ ¥ BOABI NI

M3MEHEHUe eauHUUsl obbema BOAbl B NNAcTOBLIX YCNOBMAX MPU
U3MEHEHUM ABNEHUA Ha 0,1 MMa. Aina nnactoBbix BoA Ne¢mnux "

ra3oBbix P OH H; B (3-5)10* MMa™,
3aBUCUT rnNaBHLIM or ocTU U Pbl U
pasow: 4, =fh(140.05¢), tme fi, -
o BOAKY, # P P i ras;
B - k03D ™ J Wi BOAI;

£ - fasocoaepxaHue NNacToBow# BOAb.
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3neKTPoONpoBOAHOCTL BOAI ee

15 i Tok OHa yBermwmBaeTcR C
nosi KOk m P B BOJie COMneVi 1 Temneparyphbl.
Mepowt 3NeKTPONPOBOAHOCTU cnyxuTt yAenoHoe

IneKTpUYeckoe CONPOTUBNEHMUE, 3a eAUHULY WIMEepeHus
KoToporo NMpuHAT 1 OM'M. YaenbHoe aneKTpuyeckoe conpoTuBrneHue
BOA HEOTSHBIX U ra3oBbiX MecTOPOoXAeHu# B GonblumHCTBE Cnyyaes
HaxoauTca B npegenax or 0,05 OM'm (kpenkue pacconk) Ao 1 OM-m
(cnaboconeHsle Bofbl). Ero vamepsior Ha NoBEpXHOCTHbIX NpoBax
BOABI NPWU Temriepatype, paBHOM MNAcTOBOW, MMM paccHMTLIBAOT MO
MUHEpanMaaLvu BOALI:

p=10[E(aly foa *Kh Lou))

rae au k - KONUYECTBO F-3KB. aHWOHOB U KATMOHOB B PacTBope; I; U
I -oneKTpuyeckan NOABUXHOCTL AHWOHOB W KATUOHOB; foa M [,y -

b ek npu 3az; ¥ KOHUeHTpauvu
3nekTponura.
PacyeTbl NPOBOARAT C MOMOLLBIO CrieLy Tabnuy n
Ho Gornbluoe conepxanue B pacTeope ruapokapboHaT-MoHOB (6onee
10 %) BHOCWT CylLus P . 3HaHue
CONpOTMBNEHUS NNACTOBLIX BOA H Ans ]
H
Panuoaxmsnocu biX am oby
HMEM B HUX panvs, ypawa u pafoHa. B Bogax neqmmux " ra3oBbix
Tak, paaus
nocturaet 107 r/n, ypaua 109 r/n. Papuii naxannmaaercn rnaBHbIM
B pUaH B o
o6 B cynbd: Bopaax of o oH
oBpaayeT TpyaHOp: conm, B ocanok.

5.5. UNayueHue BoaoHedpTAHOro, ra3aoBoOAAHOro U
rasoHedTAHOro KOHTaKToB.

5.5.1. MeToabl onpepeneHns KoHTaKToB

MeToan onpeneneHns BOAOHEMTAHOIO KOHTaKTa.

M BHK EPHUINPY "
pa3BUBalOTCA. Ouual(o A0 CuX Nop HeT yHuBepcaribHOro meroaa,
AAloLWEro Haa peay no BHK B p:
reosioro-! KX M y
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B cerau ¢ 3Tum npu otjeHke Tekyuiero BHK Heobxoaumo coemectHo

ucno AaHHble L , NPOMBICIIOBbIX 1
PbIX CrI BUAOB r
B KOMNNeKce ¢ HAMM.

MHoror MeToabl onp BHK, np B
HacTosiLee Bpems, MOXHO y obwen B nbKO rpynn:
r ICNoBbIe,
reod:mmecme ) Memnu ocHoBaHHbIE  Ha sakauke B nnact-
KONNEKTOp PaavoaKTUBHBIX unu [ oro
XUMUYECKOTO cocTaBa

MapoauHaMmuyeckui meton OLeHKu Texyujen

¢ Ly ") KOHTaKTa MpeanoxeH
B.A.Cy OH Ha cp: uapor )CTU NnacTa
B OfIHOW U TOM Xe' p oA o U nocne ee

oBBOAHEHUS MO AaHHBIM Merona BOCCTaHOBneHUs aaeneHus. [aHHas
MeToauKa HaxoauTcs B cranum TeopeTuyeckoro )
3KcnepumeHTansHoro  obocHoeaHusi. [poeefieHHble  NpPOMbICTOBbIe

no nnactos A Kynewosckoro, [
B oro u Cy 0 P ]
npi yio ee Cnepyer

HTO Haunyulwue PpesynbTarbl MONYHalTCA NuWbL Npu  Gonblmx
OTHOLLIEHMSIX BAIKOCTEN HehT 1 BOALI.

OnTuyeckue MeToAbl KOHTPONA 3a nepemelieHueM HedTu
OCHOBaHbl Ha  CBOWCTBE  NNAacToBbIX uedrrevx 3HAYUTENLHO
or

cBeTonor

pacCTOfHUA [0 KOHTaKTa HegTb-Boaa. I'Iapaulerp Ko mower
uaMeHsTee B 2,6-5 paa B npepenax 3anexu, NpuueM UIMeHeHue
HabniofaeTcA kak Ha nnolaau, Tak U No MOLYHOCTW MPOAYKTUBHOTO
nnacra.

Onuit Koro  MeTofa Ha
MEeCTOPOXAEHUAX Ta'rapc'raua " Bau.lxopmcrana nokasan, u4ro
Ken no Moty nnacra, c

ynanewvem oT noeepxHocT BHK. HenocpeacteeHHo Ha koHTakTe
HepTn ¢ Bonoi K, HedhTM peako BO3pacTaeT v MOXeT AocTuratb
HECKOMbKUX THICAY eAUHUL NPOTUB COTeH B HEgTAHOM YacTu nnacra
370 cBoiicTBO HediTel, Hapffly C pelieHUeM pRAa MPOMbICNOBbIX
3afjay, MOXeT GbiTb UCMONBLIOBAHO ANSA ONpefeneHUs NepemMetlieHus
BHK. Opnako TouHo ouyeHuTb Mectononoxenue BHK npu
YL e T He
MPEACTaBNAETCA BOIMOKHBIM.
FeonoronpomMbicnoBbie MeTofbl OLeHm nonoxerun BHK oc-
HOBaHbI Ha JaHHLIX 06 OBBOAHEHHOCTI NPOAYKUMN CKBAXMH, NPOHULa-
€@MOCTH NNAacTa, BA3KOCTU HedbTU 1 3chcheKTUBHOM MOLLIHOCTY NnacTa.
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O BHK CA  Ha
M.M.Inmorosckoro o oonuecmm npuToke HedpTu M BOALI B cma)mny
), K II
Lo L2 tm (5.17)
Ou Ky #y "

.
rae Oy, Q“ - nebutbl BOALI U HedTN (M’) B NNacToBbLIX YCNOBUS,
K|, K, - npoHvyaemocTb nnacta B HedTAHONW W BOASHON 30HAX;
Hg, My -abconioTHas BAIKOCTL BOAbI M HedTH, iy, Fiy - MOWHOCTL
HedTAHON 1 BOASHOW 30H NnacTa.
MNorpewxocte B onpepenenun BHK no paHHbiM 06BOAHEHHOCTU
B c
30HbI, @HM3OTpONMM nnacta o n;onuqaemoc‘m. a Takke
T npu

Pa3nNMIHOM HACLILLEHHOCTY KONNEKTOPOR.

WcnonbaoBaHne  paaMOaKTUBHLIX  M3OTOMOB MM

KUOKOCTEN, OTAIMYHBIX MO XMUMUYECKOMY COCTaBy, Anﬂ onpeseneHus
BHK Ha pa:

Topa B Hed 1 U BOASIHOM ero uacmx Obwum ans

BCEX MOAMMMKaUWIA ITOTO MeTopa RBARETCA TO, 4To B nAacT

ALK AL MOXeT

61 ] ) n ans

HepTEHOCHOW 4acTM MNnacta M  HU3KOW  (Bbicokoi) cha3omoi
AnA i yacTu nnacra.

P > cMecb Npi c 10 creumanbHbIX

NpuBOPOB - UHXEKTOPOB M 3afasnuealoT B nnact. Mpu nocneaytoLled
c
6uc‘rpo sumusae‘rcﬂ U3 Tol YacTu nnacra, B KOTOpPOA OH obnapaet

# NPOHUL Ci "
P M npoTVB NpOAYKTUBHOIO
nnacta dTAHYI0 M yactn
nnacra.
Kpome biX B BpemMs

NPUMEHSIOT TaKXe 3aKauKy B nnacT )mpuocm OTAIMYHOM OT KMAKOCTH,
Hacbilaiollell nnacT, W onpefenfioT HedTAHble M 06BOA-

HEHHble  MHTepBanbl  nNnacta MO CKOpPOCTM  paccopMMpo-
BaHUS  30HbI L Ke 0

P 3a P

P 30HbI Ly A
panvomeTpun.

PaccmoTpeHHbie Bbiwe meToabli onpeaenenusi BHK Haxopsites B
CTafuu paseuTus, a WCCReoBaHWs VMM  Yalle BCero  HOCHT
NM30AUYECKU  XapakTep B 1L Bpems

P Mpow D! meToab oueHim BHK
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Npombicnoso-reocdusuyeckme MetToab oueHku BHK MoxrHo
pasfenuTb Ha Ase rpynnbi: @) MeToabl paauomeTpuy; 6) pasniuHble

meTona
Meroa ansa BHK cranu np
c 1955r. O > onbita uto
p MOXHO y npy
# vactu obbexta.
B 1L apeMn meToab!
- i A (HTM) v weir bl

wmeron no TennosLM nempcmam (HHM.) HecTayvoHapHble -
meron (MHHM,) u umMnynbcHeIn
HelTPOHHbIA ramMa meTon (MHIM). NMpyu AeTanbHbIX UCCNeoBaHusx

HaBefieHHOl akTvBHOCTM HA (no Na. Cl, 0).

enp 8 npakTvky
p meToab! AnA BHK
B c i weit sop. Tak, ecnu HF'M v HHMT
MOXHO np npun ¥ eofb! Gonblue 150
rln NaCl, To umnynbCHble Metoaei - npu 40-50 r/n NaCl
OCHOBbI wmpoKo

ocseu;em,n B OTEYECTBEHHOI nuTepaType.
ana BHK paa: moau-
M MeTona P Bo sBcex 8HOBb NPOBypeHHbIX
wnu Texyiee nonoxexua BHK
METOAIOM 3NeKTPOMETDMM. JTW faHHLIE FBNAIOTCH OCHOBHBIMA NpY
onpenenedm HavanbHoro BHK 8 uenom no aanexwn. [aHHole
anexTpoMETPUM No3BONSHOT ouerb Taioke Texyuyo
HebTEHACLILLIEHHOCTL NPOAYKTVBHOTO NMnacta. OfHaKo nocne NONHOMo
pasbypusammn 3anexu MeToab! 3NeKTPOMETPUN MPOBOASTCA TOMbKO 8

Ly oy

Cpepun , np B I y
anA oyenkm BHK u po8 No ux
P HOBLIM  AenReTcA
Npuryuni
mertopa no co PTHOW 3NeK] N COCTOMT B
TOM, 4TO OH cyxve vnu
cnao [ POM  Ha
HedbTAHOW oOcHOBe OpfHako nopoGHbie YCnoBWA Ha NpakTuke
BCTPeyaloTCs PefiKo. W MeTon 8
c p BunaMn  3nex

BKMIONEHME ero 8
NOBLICUTL  APPEKTUBHOCTL  rEOUINMECKMX UCCAENOBAHWA U NpW
vaMepeHUsiX 8 OBbiNHBIX npo€ Ha T

pacteope, npuroTosneHHoM Ha sope. [0 cpaBHeWuio C

-123-



anek
VHAYKUMOHHBIVE MeTo PSOOM T wa
nony fy! o

paapeaax CKBAXMH.

merton agpexTmBeH AN uccnefosaHus
P biX Pasp NPy OTCYTCTBUM NPOHMKHOBEHMA
vy npu ol |r B &xTopos.
Peructpayus 7l T >CTH
Ll.llfaﬂy conp! W, ~pacTaHyTyi0O B
UHTepBae HUAKWX aHaqeHmi

i METOA I HO NOBbICUTE TOYHOCTL
onpenenexust YAensHoro CONPOTMBIEHUS HUKOOMHBIX KONNEKTOPOR-

u obsop; n 0B

Npu paapaboTke HETAHBIX MECTOPOXAEHUI € 3aBOAHEHueM
KOMNEKTOPOB NpecHbiMM BOAAMU YacTo HEBOIMOXKHO PaspenuTs no
nponnacTkv W Mponnacrku,
06BOAHEHHBIE 3aKauMBaeMon aonov: B atom cnydyae nonoxutensHble
pesy Yy npu r anex
" meTona
Horo ). Mp npecHoli BOAOW, U HedTe-
HOCHBIE pa:menmor 0 Pa3NUUUIO AUINEKTPUHECKON NPOHULEAEMOCTH &,
koTopas cocrasnsier ans Hedtm 5-10, ans soabl 14-20 otH.eq.

Merogbi onpeaeneHns rasoHedb TAHOTO KOHTaKTa

1. KoHTp aa r KoHTakta (IHK)

no AaHHbIM: a) B HenepdopupOBaHHOM

umepaane fnacta no KpvebiM HEATPOHHBIX MeTonos HHK, HIK, UHHK

(pyc.26);
6)s

nepe p nnacrta no  KPUBbIM
Hel bIX no no ramma-
NNOTHOMEPOM;
8) 10 NPOMBICTIOBbIM AAHHBIM.
O

3ar HK
cTauuoHapHiie HelTPOHHbIE METORbI: HI'K, HHK.
2.B

HoCT p Ans
p W ed) Au i uacreu nnacra o6ycnoanena
ux p: B 06V p I A
nnact ornuuaercs or ned:renocnoro (a Tawke w BOROHOCHOIO)
10, §TO
K HI'K u HHK npu U3MepeHusx ¢
6o. JHHOTO, POTMB Ta3OHOCHOW 4acT
nnacra. Mo atomy np Y w
4acTy NNacTa 1 ocyLL P 3ar MHK.
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-—8007200  wnan/rmn 17 1,15ycan.
' |
a
kA
3 ke=noy T
1

gy
Puc.26. lBwxenue THK Bo

BpemeHu
a-cxe. 98, 6 - cks. 188, e - ckB. 382. 3amepbi” I-¢0NOM 11 - nosYOpHbIiA. MnacTbe:
1 - T30HOCHBIM, 7 - HE(DTEHOCHBIN

3 Ha avarp: HM B on nnacre HK
YCTaHABMMBAETCR B TOMKE Hauana pocTa MokasaHuii Han yposHem
ol B i yacTu nnacra. B HeoaHOpOAHOM
nnacte nofoxexne I'HK MOXHO OnpefienvTe MO peaynbTatam
pal np o U ecnn a3a
BpemMs Mexay r THK.

ConocTaeneHve 3TMX AvarpaMm MO3BOMsET Mo Touke Havana
yBenuueHusi NoKasaHWin Ha O|HOM AMarpamme OTHOCUTENbHO APYroi
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ycTaHaenueats nonoxerue MHK Kak B MOMEHT NOCREAYIOLLETO, Tak U B
MEHT !

rHK [} nnacre no peaynbTartam
Asyx i, Bbil Korpa ras
oTTecHeH ot 3a6os dunbTpaTom npouusmnw KUAKOCTW. UM nocne
30HbI
Mpomeicnoso-reodl metopne!
KOHTaKTa. "
5.5.2. Bupbl KoHTakTOB
! n @,
HAXOASWMXCH Ha  CTaOuM  passenkd, T.e. B NONOKEHUM
06biuHO 8 NepsoM
3a ‘ Tuy; y
3aKoH B
NPagUNGHO OLEHUTL BefWdMHY 3anacos, a 8 neKOTowx cnyqasx u
NPYHLUNbI Y
Ha
BHK, c
n Ko p ] paﬁoua
Hanuuwme paa KOHTaKTO8 B A 0

TONLWE MOXET CBUAETENbCTBOBaTL O TOM, YTO Mbl UMmeeM neno c
PRINUYHBIMYK 3aneXamm Npu oTCyTCTBUN mAPO[MNmWeCI(OM cBRA3n.
Hanuuue OTMETOK

Moxer

oBaTb O A CBA3N Mexay
nuwm Spim NpUMEpoOM SIBNSIIOTCA nnacnu 0w fu Tyuuaannckoro
MecTopoxaeHus. Kawawiii ua Hux npep
oGbekT pa3sp HO BHK y Hux - 1470 m
Takum 06pasom, 06a 3TMX NnacTa SBNSIOTCA YaCTbIO OAHON 3anexu, a
camMu nnactbl T M
cesiab Mexay nnactamu [t u [In Gbina obHapyxeHa B npouecce
uMM, 410 K M|

pa3paboTKy 1 BHEAPEHWIO BHYTPUKOHTYPHOTO 3aBOAHEHMA.

Hapnpy ¢
KOHTaKToB Mory'r GbiTb Bbi3BaHb TalKe nOKaNLHBIMMA pakTopamu,

P ®
TaKk 7] W aoHb". O
KC 3anexu e
CO CTPYKTYpHLIMU KapTamn no KpOBI!e W noaoLLIBe 3TOW Xe 3anexu
nnacra o
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M BHYTPEHHEr0 KOHTYpOB Ans
nosepxHOCTH BHK a Takke ans NOCTpoeHus nap'r agppeKTUBHON
CTpOUTb  KapTbl

u3orunc noBepXHOCTH BHK.

5.5.3. MoHsTHe 0 NepexoaHol 30He

or T

KOHTaKTa 3@BUCHT TOMHOCTb MOACYETa  3anacoB  HeTw 1
aphekTMBHOCTD 3a npou KONNEKTOPOB.
Tipn BHK ul PYA c
ero B p A 30HbBI.

Hed> B W 30Hbl GbicTpO

ot np O HYNA:
s
ky=1-ky=Az ™, (5.18)

Toe A, m - NoCTOR#bIe AN AaHHOTO MNACTa, 3aBUCSLLME OT CTRYKTYPbI
NOPOBOO MPOCTPaHCTBA, CBOVCTB HeOTH 1 BOAbY; Z - PacCTOsMe OT HNHEA

P nepexopHol  3oMbl  (ky=1); k,, kg - CcoOTBEICTBEHHO
e n .
WUcnonbays cesiab  mexay L

ConpoTUBNEHMEM NnacTa p;; , MOXHO NONY4YUTL 3aBUCUMOCTL.

n

Pu= P AL (5.19)

[7: R W conpH
r ;N - |VeHT, W ans A nnacrta u

i OT CTPYKTYpbi NOP pocTp

Ananua, np A paaom i, 91O AN
FAOCTAaTOMHO OfJHOPOAHOTO fnacta n =~ ni, W, CrefoBaTenbHo,
I BT 7 30HbI npaKTu4eckn
7 (] Ha T npu BHK B

WHTepeane NepexofHONA 30HbI.

Br ¥ BOAbI Hap 30HOW
100 %-# ee
B [ Toro, to
caze yems i (Hecb™m u raae)

konnextope (puc.27), T.e. mﬁu'rmnomy naaneuwo Px+ Koropoe
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Bodowacsuennocme

Puc.27. &

| - aNTWCWHamHaR CTOYKTYDa: 2 - Fa30BaR WaNka: 3 - MepeXOANAR SOHA MEKAY
TA30HOCHOM U HEDTEHOCHON HaCTAMW NNACTa: 4 - FA30HETAHON KOMTaKT: 5 - ypoBeHb,
BhilUE KOTOPOrO MOMY|AIOT WCThIe HeTb W ra3; 6 - HedTenocHan 30Ka; 7 - Nepexoanas
30H2 MeXAY HEDTEHOCHON U BOJOHOCHOM HaCTAMM NNacTa (30Ha ABYX(PAIHOTO NoToKa -
HebTb 1 BOAa), 8§ - BOMOHEHTANON KOHTaKT, 9 - 3oKa 100 % BOAOHACHNLEHHOCTH; 10 - 30Ha
KAMMANAPHONO PacnpeAeneHUA HNIoWAos, |1 - OCTATONHAR HeTeHaChIUEHHOCTS, 12 -
30Ha 0AHODAIHONO NOTOKE - BOAA

RomkHO  Gbitb NP K He caze, uyTOGbI
MTb  Pa3NMuHYIO  BCE  YMEHbLUAIOLYIOCA  CTereHb
nyrem 804b! U3 NOPOALL:

Px= Oy €080 - (2Ir) = g(oy - oy ). (5.20)

rpe py - . Opy - T
HUe Ha rpaHuue pasgena ¢aa sofa-HedTb, ¢ - YTON CMauvBaHus
BOAOI NOBEPXHOCTU TBEPAOH (hadbl (OGLINHO CIYXUT Mepoit cMaumea-
HUS BOAOA NOBEpXHOCTU Teeppon dasbi npu 0 < cos®) < 1,0); r -
CpefiHwii papuyc Kanunnspa; g -
0),.0y ~ PasHOCTb NNOTHOcTel BOABI U HedbTw; I - BbicOTa, nnﬂ

P mexay
HOCTBLIO W py . BbiCOTE Haf P 30HbI
€0 100 %-ii BOAOHACHILLEHHOCTBIO.

Kpueas
Kanunnsapos noponu no pasmepam. "Ee Tacke MOXHO vcnonb-
308aTb ANSA BbIMCMEHUS BbLICOTHI HAf YpOBHEM 30HbI 100 %-#
BOLIOHACHILLEHHOCTY, Ha  KOTOPOW  BOAOHACBLILEHHOCTb  paBHa
3a0aHHOMy 3HaqeHWlo. [INs 3TOr0  MOXHO  BOCNOfb3OBATLCH
BbIpaKeHueM

= (05-0y) Py 621
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Kmunmpmenaanemesnopoqexompowwywnpaa‘penem

cnionaos  BoM3K Kom'ak'ra ra:medm:, nepexofHan Mexay
ol 1 Hed wacTAMM  nnacta ma'MTenmo
MetbLe GorbLuoi i HechT U rasa.
Ha puc.27 B8
HedpTAHOW  3anexw, conepxamem ra:osylo manky OctatouHbie
8 Hedy 30Hax B
opuHakosbl. Mo 3Toi npuunHe o n
KOHTaKT 0 AaHHbIM 3MEKTPUIECKOro KapoTaxa.
Ananus 6o. obrema # noa-
BONRET CHOPMYNMPOBaTL OCHOBHbIE npaauna onpeneneHys rpaHuy
i 30HbI. I p i 30HbI O pe3im
y KC wna p notexpan-
aounom wm T P inom. Bep: rpaHuua
i 30HLI O KC npu
1enbnom rpagvenT-aoHae. B cnyvae Ly na KC
CH NNasHO 1 T rpanuly Vi 30HbI TPYAHO.
Ans rpanuq @ 30Hb Moryl ObiTb

Ly A W TPaAVeHT-30Hb!
AnvHol 0,8-2 M 1 Gonee Ecmn NPOHMKHOBEHWE B BOJOHOCHOW Yactn

pa rny u vetuipe n
Gonee, To ans W 30HBI M3 0
KOMNfeKCa MOXHO MCNOMb30BaTb TONLKO FPaAUeHT-30HAbI, HaunHas C
neyx, a 8 ot y c p 3
ans bl i 30HbI wro6u
obuas W vactu
nepexopnau aoma Gunu He Meree nnmnu aonga. fns onpepenenus
m 30Hb!

ue¢1enocuou HacTM fonkHa He Mewee, yeM B 2 pasa npeauu.mu
AnuvHy 30Hpa. B cnyvae KC
cMeLLaeTCs BHU3 U TeM Gonblue, Yem MeHbLLe OTHOLLEHVE MOLLHOCTU
npefentbHo HedTEeHaCHILLEHHOM YaCTV K ANvHE 30HAA.

PeanbHbe NnacTbl MoryT GbiTb HEOAHOPOAHBI NO NUTONOMM (B TOM

uMcne v 8 i 30HBI), MOryT
pasMepbl 30Hbl MPOHUKHOBEHUA B PaanMdHbLIX 4YacTsX nnacta. 310
ycnoxHsier ¢opMy Kpuebix KC, M rpaHvubl NepexofHOM  30Hb
BECH
vecneosaHAn.
Beunay BT ]

30HH 32 aonoued:mnou KOHTaKT MpVHMMaeTCs rpaHuua, Bbilue
KOTOpOW W3 nnacta MoxeT GbiTb MonyyeHa npakTuyecku GeasopwHas
HedTb, a HuXe - BoAa, c

He™n. Mo kpusbiM " npu |veHTe
70 % nj Ans  eofbi

9 Kanann -129-



A (A0=8M)0mM [ o OM-M ko%

nybuna,

057015?0 0§ 10 15 20
T T

| P rax*20 Dra-m

P

R, "_;sn»

kMp Bsicoma nad
- 2 O seprancm Bobst
Lon 20m-m

B Ee B3

Puc 28. Npumep ¥ 30Hb! B ™na
(no B.10. Bewwuuvmy)

1- 303 HedbTH ra30M; 2 - NEpexoaran
30Wa, nopogsr 3 - 4- [

KOHT2KTa HAA 3EPKRIIOM BOALL, /. - 30MbI CTAGUNUIALMM HAN 3EPKANIOM BOAL!

6nuska K Hynio. MoatoMy BonOHEDTAHOW KOHTAKT B uHTepsane

P 30HB no YRenbHoro
P 3 y. 70% nop
obbema P ' a 30 % 1 BOLIOM.

30 P Kp! (Ap). a ero

no naboparop Ha

wnu no peay c Vi 30HOM, He

W vacTu Mpu

A p Hedb™V  HUXe BHK

no kpi y conp He y
B 4acTn nepexopHoi wnu
PacronoXeHHOA suwe BHK, npuHuMaeTcs TakuMm Xe. Kak ¥ B
npeAentHO HeTEHACHILLEHHOM KOMfeKTope.

Ha npaktuke «p cor 30He
Heobxoaumo BbIGWpaTb, WUCXOAR U3 reonoro-d)muuecmx cBoiicTe
nnacta (nop , T ). Npu

) nnaCTa c W 30HON i
0BbluHO 0 BbilLe p C Kp
C oe




NTIMD,5A ADAMO,IN Boxoboii memod
82 01 01 82 01 01 & 01 01

0 5 10 Om-m 3 5810 0mm

oo [ 2

- T
o |
ERr B B 50« 515 [=1e

mczs MNpuMep Buifenewu NepexoaHon 3oHbi No nnacty ABsg CamoTnopekoro
11 - NecuaHMK; 2 - IMWHUCTLIA NECUaHUK; 3 - MiKa, 4 - NNacT orgaer
uecbu 5 - nnacT oraaeT HedTh C BOAOH; 6 - NNACT OTAaeT BOAY

¢ C Uenbio orp:
nNpuTOKa NNacToeoit BoAbl. OfHaKO Ha KONWM4ECTBO BOAL!, [0GbiIBaeMOi
nonytHo ¢ b Gonee
8 nnacte 2
or NPOAYKTUBHOTO  NnacTa,

wnepanworo cocrasa KonmekTopa M LemeHTa, W CTPYKTypHO-
30HbI MOXeT Gbitb OT

HecKOanM)( Ao MeTpoB.
Ha puc. 28 nona:an ¥ npumep P ]

30Hb! B P Te P Tvna.
Ha puc.29 i 30HH 8 nnacre,
YeTko r nponnacTku,

Ho Tem He meHee

9 -131-



4YeTko 3oHa 0 80 12 M. [laHHbidA
npUmep Mo3BoONsAeT cuWTalb 4TO MpOUECCHl, NpoucxoAsiuve Npu
OPMUPOBaHM  3aneXu, @ B YaCTHOCTM U MEPEXOAHON  3OHBI.

npen; O HUX.
KOHTPOINbHBIE BOINMPOCHI(k rnaee 5)
1. Pacckaxume o cocmaee Heghmu.
2.0 gme cocmae 2asoe.
3. MNowsmue o P00
U ¢haxmopax, eeo onpedensioujux.
4. O Heghmu, npu
uccneaoaamx
5. Oct 2as0e,  ucrone3yembie  npu

NPOMBICIIOBbIX UCCNIEO08HUSIX.
6. OcHoeHble ceolicmea rny1acmoesix 600.

7.0 i memods!
KoHMaxma.
8. Criocobb!
s e om
10. o J 30HbI Nacma u o npuyuHax ee
obpasoeaHLs.
11. Kak Bol ponb J 30Hb! 8 ?
.
Tnaea 6

JHepreTuyeckasn xapakTepucTuka sanexei
HedTn 1 rasa

6.1. MnacroBoe aaenexHve

NPOAYKTVIBHBIX  Nnactos
" BoABI, Fasa ra3oBov
manm [l@BNeHvs pacTBOPEHHOTO B HEbTY ra3a, YNPYrocTLIo Nnacta
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W KMOKOCTH, CMNOW TAXecTW. [lepeuncneHHbie Ccunbl  OGbIMHO

TCA B P WMAX Apyr ¢ Apyrom. O6 3wep-
reTheckix pecypcax Toi UNN VHOW 3anexy CyAAT Mo BenuduHe Ha-
0 NNacToBoro n. - 3TO BHYTpeH-
Hee B 1pOCTp nopoa ¥
npu (bIX, b " raso-
HOCHbIX . N MOXeT np B CKBa-
KVHaX, APYrvX FOPHBIX BBIF , B wr.a.
Hanuuve # cunoii
ned)'m rasa B nnacre - 310 unua ] sa)meuu.mx ocoBerHocTel
¥ rasosbix Ly oTauMatowan

ux or @ ApYrvX

Yem BbilLie NNacToBoe AaBrexve, Tem 60nu.ue NpY NPOYUX PaBHbIX
# NPOAYKTUBHBIX NNacTos
“Tem a¢¢emsuee MoxeT 6biTb paspaboTka aTX 3anexeid. Mepenan
[faBneHus B NNacte SBNSETCA TOA CUNOW, koTopas NpoasuraeT HedTb
¥ ra3 no NNacTy k 3a60AM CKBAXMH.

rvacmxe paspabotkm HedTAHBIX W ra3oBbiX MECTOPOXAEHMUA
ObHO  MPUHUMAIOT  PABHLIM

KoMy (3To cronGa pasHoi
rnybuxe nnacra). r
HOTO > B Haleh cTpaHe M 3a
4TO OHO Y ¢ rnyButoi Ha 0,8-0,12 MNa yepes
na»wewuaacpemm O1Mnaua1OM.wrococrrBercmyer
Te cronGa np BOOb!
nnovmcrm"lcuasuwmuarmmnnacranoycrbﬁwaamm
K dakTopam,
B AaHHOM pe3lepByap 1) ropnoe
2) rwap 3)
mexay nnactamu; 4) ! soa v

nopop.
FopHoe pasnewnune . B Hed
HocTH  © neononmocmo yyeTa ropHoro [aBneHvs Bnepebie

- .

P npu Gyp [ a noaxe npu

P [ v lopHoe

naBnedve  OObiMHO  MOAPA3NENAIT  Ha  reocTaTuyeckoe ¥
reoTeKToHUYecKoe Feoctatuyeckoe fapnewue - 310

fAaBMeHve, OKa3biBa@MOe Ha NAacT BECOM Mexalleil Bbile Tonww
TopHbiX Nopoa BenwuvHa ero 3aBUCUT OT TOMUWMHBI M NNOTHOCTH
BbilUe3aneralouyx ropHbix nopod. OWo Nepefaetcs nopopamy, a
BHYTPW NOPO/! - 3epHamy, T.e. ckenleTom Nopoawl. MeocTatudeckomy

P yTp
Kotopoe ] 10. nepeaaun
o " €ro Mexay ckenetom
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nopoabl % 10 noxa OUH
FeotekTounueckoe aasnenme - aro naenenve, sosuumou.\ee
3a cuer
TEKTOHUHECKUX MPOLECCoB, WX Ae¢opuauuu Onuako AO cux nop He
W3yHeHO, Kakas 4acTb 3Toro Ha "
rassl, nnacm, T.e. B HUX a kakan
YacTb uaeT Ha AechopMaLMio NNACToB.

Funpocrarnuecxoe fKaBnexHuve - 310 gasneHve B Nnacre-
KofinekTope, B Anp KO Harp
NNacTOBLIX BOf, MNEPEMEAICWUXCA B  CTOPOHY PEFMOHANBHOIO

nnacta v HO rryGuHe
(rpapvieHT paBnexuws okono 0 01 Mrla Ha 1 m rybunb) Benuuvna
TMOpOCTATUYECKOTO AaBEHWs B AaHHOW TOYKE 3aBUCUT Takke OT

nopoast Hanpumep, bie
neck u 3 BBICOKYIO . XOpouwo
MOTEHLManbHYI0 3Heprviio Haropa KaHTypHM)( Bof Nnaca, B KOTOpOM
HKMOKOCTU NOKOR. Bepoamo
map u
coo
"hmpz 0,8 Bcocrar -

B [« B TO Xe
Bpems v nona o 3a cuer yero
ymeHblaeTcA obbem noposoro "

P 3 nopoa. 3a cyer avoro
pakTopa 3emHow PXHOCTH,
3eMMeTpACEHNA, OCODEHHO B pafioHe Fa3oBLIX MECTOPOXAEHWA

aanu; 8 paiioHe r.Hedbreiorancka B
i Cnbnpw; 3emMHo# Ha 26
KM Ha YunmMuHrToH, v+l

CoobleHve Mexay nnacTamy OCYWECTBNAETCA 3a cyer

TeK p i P WHorpa
Mpun P w3 C  BbICOKMM NNacToBbIM

AaBneHvem B NNacTbl C HU3KUM
yBenuuueaetcs B 1,5-2 pasa. 310 oAHa W3 NPUYMH CyLLECTBOBAHUA

Hap AP

(cBepxr nnactoBoe Oto np Ha
psAine HebTAHBIX W ra3oBbIX P ] pGai,
Ceseproro Kaskasa, Cpeaweit Aavu.

BOA M TOPHLIX
nopoa. B pesynbtate sbiienaqnBaHiua conell U3 FOPHLIX NOPOA UX
KOHUEHTpaLMsi B FNyGUHHLIX NNacToBLIX BOAAX BO3IPACTaer, Npy IToM
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.|

coneit u3
P P P obvem  noposoro
pocTp o) yuacT,
NPV 3TOM Pe3Ko yBenuMsaeTca.
B TeueHve BCeli MCTOPUN rEONOTMYECKOTO Pa3BUTUA OCABOMHON

I

TONWW 3eMHOW  KOopbl  Neps haKTopel  pedi
HENPEPLIBHO, OfHAKO C PA3NUYHON WHTEHCUBHOCTBIO, MOCTOAHHO
MEHRAIOLENCA He TONbKO BO HO U B Np

MpeoGnagaiouiee Bo3neNCTBME TOIO UMK MHOFO haKTopa onpeaenae'r

pacnonou(eunux B Pa3nNU4YHbIX reoNOrMYEcKnxX ycrosunx.

3HaHmne 3 B Tex

cryvasix,  korga  OHO Jile
\ap e P iHO BaXHO
ANA Hop i npoex [/

r: ¥ rasosbix " B Liee BpeMs pasp bl
p meTonp  Np
T DBbIX A H P w3 Hax  (B.M.OoGpbiHuH,
B.AC Ha ocHoBe 0B0-reoti
vccnefoBaHuMii  €¢  [OCTaTOMHON y

Ao NpoflyKTUBHoro Nnacra.

B W npakTvke p Ha

3a6oe ckBaxuHbL. Mpy ITOM cneayer p uee,
n ov Koe 3aboitoe
AaBnexve

H: 0e - p Ha
3a6oe nepsoit A biiA NNacT.

Tekywee - aro B 3anexu Ha
onpefieneHHyio aary.

C - 3t0 B 3anexv,
Korpa B HeW OBbiuHO 3TO
nNpoucxoauT [0 Havana papaGomv 3ane)«u nu6o B npouecce

p . Korpa Bce pabotaloT Ha OOHOM W TOM Xe
pexume.

nnacrosoe - B 3anexu, korpa

B Hell B Npoliecce pa3paboTkn oTCYTCTBYET COCTOAHME NOKOR.
GoilHoe pasrewve - pasnenve Ha 3aboe paGoratowed
CKBAXVHBI.
il

- wmexay v 3a6oliHbiM
RaBNeHUAMU.
Cratuyeckwii ypoBeHb - MaKCUManbHbili YPoBeHb NPYU OCTaHOBKe
e SUMA BHY y B
3anexu.
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vHamuueckuii ypoBeHb - ypoBeHb Npy paboTte CKBaXUHbL.
B CkBa)WHaX, BOKPHIBLUAX NPOAYKTVBHBIA MNAcT Ha Pasnudkbix

AYT P eule
A0 Havana paapaﬁon(u 3anexwu. lMoatoMy npu nopcyete 3anacos,
NpoeKTUP pa3p: . Npu
[of nonbayn;wcﬂ K
PO ol OBbi4HO 32 Takylo NOBEPXHOCTb
T BHK vnu MBK [ns HedTaAHbIX
pa no
thopmyne:
= e - H)p,
Punp=Put 0 .
rae  py,- akyeckoe B ¢ ol
ckeaxuue, Mna; [y, -
HavanbHOro BOAO-HETAHOTO KoHTakTa, M; // - abcornioTHan oTMeTKa B
TouKe 3amepa B M, Oy
HedpTy, Ki/m3.
DaHHbie o Kk BHK no
o, Aans Kapt

NNacToBbiX fl@aBneHnid (kapT usobap). 3ATm Kapm CTPOAT Ha
onpeaenexHbie faTk!, NPYUNEM ANS X NOCTPOEHUA HEOOX0AMMO UMEeTH

Aaanel-mﬁ no Bceli Nnowaav 3anexm. Moa oaHoBpeMeHHBIMY crieayeT

3amephbt, B TeyeHve cytok KapTtb
moﬁap CTPOAT nyTem AHOW p v "
mexay
Kapm u3obap vicnonb3yloT ANA KOHTpons 3a  pa3paboTkoi
' W rasoBbiX M, NO HWUM P
peaHero no 3aneX# B uenom (8
KOHTYpa Hedy ), no 3oHam orGopa
(BKMIOYAIOTCA TOUKM no p ot6op HeTH

¥ ra3a) unm no 6nokam paspaboTku. Owoauaa 3afiaua UsyueHun Kapt
vw3obap - onpepenexvie pexvma paGoThi 3anexu, T.e. UIMEHeHWs
NNacToBoro AABNEHUA B CBA3N C OTOOPOM XMAKOCTH, Fa3a, NNacToBon
BOABI, BO3AEHCTBMEM Ha MNACT, C Y4YETOM FeOoNoro-NPOMbICIIOBLIX
©ocobeHHocTel NPoAYKTMBHBLIX NNAcToB NO NNoLaaW 3anexy.

Kpome Kaprii n3oGap CTPOSIT KapThi pasHuLb! nnacvoaqu A@BneHviA.
Mpv 3tom GepyT pasnvuy B Ha
NOCMEAHIOI U NPEfbiAYLLYI0 AaThl. AHanua Takux kapr no3gonser
YCTaHOBUTL Pas3niHbIe KpaHb! mMexay HarHerarenbHbiMK n
‘RoGbiBatoWMA apcpex 3aKaqku
BOABI, HaNPVUMep, NPV 3aKOHTYPHOM 3aBOAHEHUH.
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6.2. MNnacToBas Temnepatypa

Vay H J YPbi  Heol
AnA W3y
Heb™ W rasa, NPoOEKTMPOBaHWA W ocymecmnenm paspaboriv
NPOAYKTUBHOTO NNacTa, YCTaHOBMEHUA pexvma ero paborsl,
AVHAMUKM  MNacToBLIX BOA, ANA  WCCNEAOBaHMA  TENNOBOro
nOMA  3eMHOM  KOpbl, @ TaKkKe JANA PelEHUA  pasfinyHbIX
3anad. c " ux

nepdopayued.

8 CHI u 3a ero npepenamv
nokasanu, 4To € yBefndeHvem  rMyGuHLI  Temnepartypa
Hegp o . Beino 0 Takke, YTO B Pa3nuuHbIX

v wapa P p Temneparypb!
C rnybuHoW pasnuuHbl. Tak, B [PO3HEHCKOM  HebTeHOCHOM
paiione Temnepatypa ysenuuveaeTcsi Ha 1°C Npu NOrpyXeHWn Ha
812 m, B8 Anweponckom - Ha 21-37 m, B Bonro-Ypansckoi
HedhTerazoHocHOW npoBuHUMM - Ha 80- 100 M ¥ T.n. B cpepxem
ANA  BepXHUX cnoeB 3emHol kopbl  (10-20 km) Temnepartypa

Hal Cc Ha33m

Br T GbicTpee,
yem Ha NNathopMEHHbIX; Ha MONOABIX nnanpopmax GuicTpee, yem
Ha [IPEBHUX.

T YPY MOXHO KaKk B Tak u B
Heof Nepen HaAo 3aKpbiTb
Ha 20-25 cyT. nna Toro, 4robbl B uem yCTaHOBUNCH ecrecmennuu

YPHbBIA pexvM, v
OpHako valle Bcero 3amepw! genaloT No wuctedenuu 4-6 4 nocne
Mpu ypy
0BuiHO B no
NpUiMHaM.
no6i ( HACOCHbIX  CKBaXMHax

TemMnepaTypy ~ 3aMepsioT  nocne  nofbema  Hacoca, 3T

3amepbl HaneXHbl TOMbKO ANA  WHTepBana 3JKCNNyaTpyemoro

nnacra. [NA  nonyyeHWs HaAeXHbIX AaHHBIX MO APYruM
Heof I

pacTBopoM ¥ ocTaButb Ha Oonee WM MeHee  Anu-
TenbHbii cpok (@0 20 cyr). Ans | 3Toif  Uenu  wcronb3yloT
Vi wunu A0

CKBaXMHB.
Npwn P Yy
n c HMK
©CTECTBEHHOM TemnepaTypbi.
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6.3. PexxvMbl HedbTAHBIX U ra3oBbix 3anexei

6.3.1. MoHaTUe o pexumax paboTbl HeDTRHbIX U
rasoBbIX 3anexei

Buga i aHeprvv, " HedpTb VI ras no nnacry K
3a6oam [l i or i u

N0 BO3AElCTAMIO Ha nnacT. O xapaKTepe NPORBAEHNs TOFO “wnv wworo
pexuma cyast no -0 HebT! U ra3a,

NNacToBbIX AaB/IEHUA, Fa30BLiX (HaKTOPOB, NO NPOABUKEHWIO KPaesbiX
¥ NOAOLIBEHHbIX BOA
n [

n3 3anexu k 3abosm
noa cun, P
Vi 3Heprum. Mcrouuum

IHEPIM B Hed) ¥ ra3oBbIX
1) Hanop KpaeBbix BoA; 2) ynpyrvie cunbt HedbTH, rasa, BoAb ¥ NopoaL!;
3) rasa, o B uemm 4) pasnexve

ckatoro rasa (rasoBbie  LUankv
3anexe, rasoebie 3anexw); 5) cuna 'm)Kec'm. 6) 3aua*4m Bonu rasa,
BO3flyxa B npouecce Npc

3TMX cun obycroenueaercs xapanepon riofsemHoro. pesepeyapa,
aranoM u  hopmoii  3anexm,

n 0
3anexv or obnactn P
3anexeii.

Ha kawaom stane paspaborkv Aobbiva HedTv ¥ Fasa Npon3BoaUTCH
noa i opHoro, a wuHoraa M

HECKONBKUX WCTOYHMKOB NNacToBoW 3Hepruy. [posONKMTENbHOCTL
KaX[Oro Tana 3aBUCMT OT 3aNacos NIACTOROA IHEPIMM OCHOBHOTO

VICTONHWKa, a TaKkke oT no Ha nnacr,
Ha ] M 3aHepruv.

Mostomy 8 nNpouecce paspaﬁomu 3anexu B 3aBUCUMOCTM OT

Xapaktepa np: 3HEPIUM  MOXeT
T [ © P B
or 3anexu,

caumanbHbix M KOMMEKTOPCKMX — CBOWCTB B ee  npepenax
OQHOBPEMEHHO B NpoLiecce Pa3paBoTkv MOXET OTMEUATLCS HECKONbKO
pexumMoB (Hanpumep, Ha Hpv

e ol 6uifio fBa pexuma: ynpyro-
Wn rasa).

HasBanun pexumam npuHsTo Aasath No xapaktepy NposBrexws

[ WUCTOYHMKOB oW 3HEpIvn B nepvoa
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sanexu. B € atum

PpeXuMbI.
IR HeTAHBIX 3anexXeii:
1) XECTKIA BOACHANOPHBIA;
2) ynpyTo-80A0HANOPHLIIA;
3) ra3oHanopHbIi (PeXM razoBow Lankv);
4) peXuM pacTBopeHHOro rasa;
5) rpaBUTaLMOHHBIA.
s ra3oBbix 3anexen:
1) W (pexvm L rasa);
2) ra3o-ynpyro-8of0HaNOpPHbIM;
3) razoBOAOHANOPHBINA.

6.3.2. XapakTepuUcTuka pexvmoB HechTAHBIX 3anexen

BodoHarnop#bil pexum

BoAOHANOPHbIN PeXily - 3TO PEXUM 3anexu, NpY KOTOPOM HedTb

WM ra3 nepevewaiorcs B nnacte K 3aGOAM  CKBaXMH o

Anp Hanopa BoAb B YCNoBWAX

ot6opa Wnu rasa NpUpoaHoON

(NPUPOAHLIA PEXMM) VNN HarHETaeMOW (VCKYCCTBEHHLIA PeXvMm) B
nnacr BoAoh

OCHOBHBIM  UCTOMHMKOM # aHepIM, 06 a
npoasuxeHve HedbTM U3 Nnacta k 3a6oAM ckBaXWH, RBNAETCA Nanop
wnu soa. N BOAL

3anexb ¥ 3aMewaioT o6bem oToBpaHHOM U3 Hee HehbTH, oGecneuuaaa
B Npotjecce p

n (] B cBOO oyepeab obycnos-
NMBAIOT MHOTVE W ruap pakTopb!:

1) xopowan coobwaeMocTe Mexay obnacTbio NUTaHus w
HedTAHON 3anexbio;

2) 6nuakoe pacnonoxeHue 3anexv k obnactv NuTanua (15-25 km);

3) 6 p B I Mexay

obnacTbio NUTaHUA 1 ned:mucm aane»uo

4) BbicOKan UNbLTPaUMOHHan xapaKT cmxa nnacra-konnexTopa
(nponuvyaemocTb gocruraer 10=1,02 10 ¥ )

5) otcyTcTBME Tek u 3oH day
3aMeLLeHUs.
OtvGopbt HehTH B B
MOCTOSAHHBIMM,  HO Nocne  vasnevexus S50 % 3anacos HegTU
n, B 3anexu
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2 Gos Fans T3 Prac G-.P-m’n"m On +PanslpsPusc

R R

7 0,2830405 0607 0] azu:wosos 31020304 01020304
Koappuuuenm menyue:

Puc. 308, 6,6 2. I'mum AMHEMUIM Pa3pabOTKH saneuu MM PA3NUYHEIX PEXUMAX:

a- pexum; 6 - i POXUM; B - PoXuM;

2 - PeNuM pacTBOPeHHOO rasa. Kwaue AMHaMM O, Py, - NnactoBoe AasneHve,
Pyiac - RGBNEHHE HACHIIEHUR, O, - A0BLMA BOAKI, 17, - ra3osbil (hakTop

obbi4HO MOCTOAAHHO, HO O4€Hb
3aBvcuT ot Tekyllero otbopa HecT. a3sosble

hakTopbt TaK Kak nnactosoro
[aBneHvs Bceraa  Boille . faBNieHWst  Hacbiewus. 3a  cuer
n o Kp 1)

ol n o Kak
cnenc’rsne aToro - napexve fobbiuKn HethTu OcobeHHO WHTEHCUBHO
Heb™™ Ha aTane paspaGomiv

(pvc.30, a).
BopaoHanopHbiiA peXvm 3a c4eT aKTVBHOTO Hanopa KpaeBbiX W
NOAOLLIBEHHLIX  BOA Havboree 3addekTvBeH, kodpULMeHT

Hedpreotaauu pocturaer  0,7-0,8. Mpu  Takoi  HedreoThaue

AOCTWAIOTCA  ONTUManbHLE  Temnbi  OTOOPA, NO  CKBaXWHam

Habnioparotcn yctoruvebie AeGuThl HehbTH, Nonyyaemble (OHTaHHbIM

cnocobom. Hanwumve ycToiuveeix aebutos HedbTM He TpeGyer
no

nyTem 3aKaukd BOALI, fasa WNW BO3YXa, 4YTO B CBOK o4epenb

no3sonseT nobbiBath Haubonee aelesyo No ce6ecToMMOCTH HeTb.

3T1oT pexum no ero pa3p
eue (akTv )

MposBneHMe BOAOHAMOPHOTO PpeXuma B HedTAHOW 3anexwm
yCTaHaBnuBaeTcA Ha OCHOBe 10BbIX
vccnenoBaHwii B Teuenwe npobHoi akcnnyatauwv. B Teuyewvie 3Toro
nepvoaa " oT6opb! HedTH, rasa n
BOAbI, i cpakTop, OF I0CTb
npoaykun, YLUMX KOHTYPOB Hedp

K np p pexvma

pexum v XII, XIV, XXII  nnacros
; v rae ox Bnepl 6bin
3acpurcupoBaH v onucaH. B Ypano-M
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3anexv c IbiM 3anex» nnacta C-1

b P (C obnactb), rae
paspabotka ¢ 1952 r. go Ly P p Ges
Ynpyzo-6000HanopHbIL pexum
Ynpyro-8of0HanopHbii pamM 3TO PeXVM 3anexu, npu KoTopoM
yr bt noa A Hanopa
Kpaeso# eoAu. B ornuuve ov pexuma

WCTOYHMKOM 3HEPIVW Hanopa BOALI ABNAIOTCA YNPYFOCTb XMAKOCTH, a
Talke ynpyrocn, camoli© NoROAbI. Cnegoemenbuo, OCHOBHBIM
¥ aHeprvm, HebTb Kk 3abosm

an ynpy pexume, ynpyrue cunb

B0Abl, HEOTY, FOPHBIX NOPOAI, HAXOAALMXCA B HEAPaX NOA BAUAHMEM
TOPHOTO M rMApPOCTATUYECKOrO AaBneHwii. Mpu 3ToM  pexvme

o aKTUBHOCTU

[ BoA, He  MoryT

Lt oro npu pobbive HedpTn.

CnaGas aK CTOBbIX BOfl 06 oTcyTcTEMeM

XOpoLiel rMapoAYHaMUYECKO CBA3N Mex/ay obnacTbio nUTanus u
He(pTAHOM  3anexmio, 4YTo  Takke  3aBUCUT  OT  PaslutHbIX
reonoroNpoMbICIOBLIX hakTopos:

1) b # ot
nuTaHus;

2) b ne Tope;

3) ne nnacra;

4) i 8
06nacTu NUTaHNA U HedbTAHOR 3anexa;

5) HMaKol OMNLTPAUMOHHOW XapaKTep Topa
(HeBbiCOKME  NPOHWULAEMOCTb, 3 .
Nbe3onpoBOAHOCTL)

Ot6opb! HepTH NPy ynpyro-Boa pexvive

P
NOHWXAIOTCA,  NPUYEM  HauBonbliMe TeMNbi  UX  MOHUXEHUs
NPOSBNSAIOTCA NPY Tekyweli HedreoTaaye, AocTuraowed 30-35 %.
n

B 3anexv ¢ camoro
Havana paspaGoTku, co Bp Bce G ]
GonbLuyo pasy

O6nacTe I-'(m
Ha 3aKOHTYPHYIO BOIOHOCHYIO 4acTb nnacta. BenezicTBue cHUXeHR
0T cebs ynpyrue cunbl, noa
7 KOTOPbIX ckenet nopoasb!, HehTb, ras, Boga.

B 3anexn 3a cuer p
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Aor ioe noa 7 KoTOpOoro
npoasuraeTcA HedTb K 3aboam a TaioKe
W 1 BHyTp i KOHTYPHI Hedy no K
30He otBopa. OpHako
YNPYriMW CUNaMm, LOBOSILHO GLICTPO PacXOAYeTCA Ha NpoaBUXeHWe
HedpT Kk 3abosm Ha np p
conpotuenexui. Mostomy 6bicTpO
W €0 BeNuuMHa  3aBUCUT Kak OT TEKyWero, Tak U oT
oT60pa HedbTM 1 NNacTOBON BOALI (KMAKOCTH) U3 3anexu (puc.30, 6)
Fa3oBuie chakTophl € Havana
ofHako B  cfyvae o Huxe
AABNEHUA HaCBILUEHUs MOTYT Sucrpo yBENUYMBaTLCR UM pocTUraTh
BECbMa BbICOKMX 3HaYEHWA, B 3anexu HauuHaeT OpMUpOBaTLCA
PeXuM pacTBOPEHHOrO fasa 3a CueT MOCTOSHHOTO MPOMBUKEHUS
KOHTYPHBIX U BOA
T YIOLLY C npoAykuuy,  Npuyem  Temnb:
Ha

iOM 3Tane JLUN
Takum  o6pa3om, ynpyro—sononanopnuﬁ pemuM MeHee
adppexTvBeH o

¢ 4W 30eChb nuum 0,4-0,7. neﬁmu HepTM no
nc npuYeM B HavaribHeA nepuoa
paapa6oTim HedbTe 06 hOHTaHHBIM , @ B KOHUe

BTOPO/ CTAMM CKBAXWHLI OOLINHO NEPEBOASTC Ha  [IyGUHHO-
HacocHylo akcnnyatauwio. C Uensio NpeAOTBpaleHUA NafeHus

) oT60poB Hedh™™ B 3anexax c
YNpyro-8 pexsMa  AonKHe  GbiTh
bl Mepsi No nytem
3aKauK1 Bogbl, ra3a v BO3AyXa B NNacT.
n, " c ynpyro-8c 0
pexvima 3anexw, pacr B Np! Yparno-
Nosonxen (M Ap! K: e, L
Tyii e. b P M

Depioxebckoe ¥ Ap.). LUupoko pacnpocTpaHeHsl 3anexu ¢
paccmaTpuBaeMbiM BUOOM pexuma B npefenax 3anagHoui Cubupu
(TpexosepHoe, 3anapHo-CypryTckoe, YcTe-Bansikckoe, MpaBauHckoe,
Xonmoropckoe v ap.). \

TasoHanopHeil pexum A\
X bIM Ay PeXuMm 3anexu, Npu KOTOpoM
B noa Hanopa
rasa, DAL B (B BUAE ra3oBoW LWanku)
Han Loy C {0, OCHOBHbIM 3Heprum B
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3anexax C ra3oBOi wankoW, npogeuracwent HedTh Kk 3abosm
Harop raza, B
rasoBoi LWarke, a TakKe YrpyrocTs rasa, pacTBOPeHHOro B Hechtu. B
3TUX 3anexax, kpome TOro, aK
unu BOA

Adpcpex Tb Np T pexuvma onpegensior
[of daKTopb:

1) otcyTcTeve dhamManbHbX :amemeumu B NPOAYKTUBHOM Nnacte,

2) otcyTcTeMe pasp "B 3anexu;

3) aHauMTensHan BLICOTa ra3oBpi LWanku;

4) pbicokan unsTpayuoHHas XxapaKktepucTuka 3anexu
NPOAYKTUBHOTO Nnacta;

5) Gonblune yrnsl NafeHus Nopoa;

6) HeGonbwas BA3KOCTL HepTU.

Ot6opet Hed)m Mpy Fa3oHaropHOM peXMMe Ha HayanbHOM 3Tane

CAA OuYeHb o

Tem, 4to npu HeBonbwux oTbopax HedTU NnacToBoe AaBneHue B
HedpTAHOI YacTu 3anexu NajaeTt MocTeneHHo, HO B peaynkTate pac-
LMpEHUs Fa3a B ra3oBOW LWanke CO3JAETCA HaMop, 3a C4YeT KOTOPOro
OCYLIECTBNIAETCA MOpLUHEeBOe BbiTeCHeHWe HedTu razom. B atom cny-

yae B 3anexu Hat oro
KoHTakTa. [laBneHue B rasopoi wanxe TakKe HauMHaeT nocTeneHHo

, 4TO K o neburos
Hedmn TamM P T npyU TasoHaropHOM

pexXvmMe 3aBUCUT OT cyuuapuoro oT6opa HedTu (puc.30, 6).
CymmapHLIi  oT60p He¢m annonm K noc‘renennomy HO
B Hed yactu
aanexu. 310 cnocoﬁcrayer cerperaqmu pacTBOpeHHOro B HehbTu rasa
B CBOGOAHOE COCTOFHME U €r0 MPOABWKEHMIO U aKKyMynsuwv B
razopo  warke. Bwgenexue raza u3 HedpTU yBenuumBaeT ee
BASKOCTb, YTO OTPULATENbHO CKaskiBaeTcR Ha Aeburax Hedu u

KOHeYHOM ve. [ nnacToBoro
RaerneHus npmaoam K 3HauuTernbHOMy POCTy rasoBOro chakTopa,
pbiA AocTuraeT A B KOHEMHOW cTaauu
paapaboTiu
3 T 0 B Hed 7]
HacTu sanexu yer u KOHTYPHBIX U

MOAOLUBEHHEIX BOJI, 4TO B CBOIO O4epeflb MPUBOAUT K NepemMeLlieHmrio
nanoned)muom KOHT&KTa 10 HanpaBreHMio K CBOAOBOW YacTu 3anexu.

nnacToBoro B ra3oBOW 4YacT 3anexu u oT6op
3HAYMTENBHOTO KONMYecTBa ra3a MOXeT NpuUBECTU K MoAbeMy
rasoHedTAHOTO  KOHTaKTa W  BHeApeHWo HedTMw B Cyxoi
ra3oHaChILLEHHbIA KONNEKTOp, OTKyla € NpaKTUYeckn HEeBOIMOXHO
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13B, . , 4TO 3TOT NPOLY

KOl y b avy. B Takux cny y

OT60pb Fa3a U3 ra3oBoi LWanku.
n,

0BbI4HO
3aKaua asa B rasoBylo WaMky, WTO MOIBONRET CTAGWNMIUPOBATH
uy otGopbl  HepTn. Kpome TOrO,

p 6 Kp v3 BOAHS, C
rasoByl0 YaCTb 3anexy or HedTu. 3akauka BoAbl (GapbepHoe
3aBOfiHEHUE) OCYWECTBMAETCA Ha KOHType ras-sofa. Bnepswie atoT
cnoco6  Gwin npvn»eneu Ha 3anexu B-1 Baxmerbesckoro

(Bonr obnacte), rAe nokasan oO4eHb
BbK:OKyCO apcexTMBHOCTL. B HacToswee Bpems  GapbepHoe
ycrnewHo np Ans 3ane¥u nnacta AB-2-3
Camor mecTt (3anagHan Cwubupb) KoHeuHan
ued:reomaua npu raaonanopHcM pexume pocturaer 0,5-0,7.
P rasc .-;oro pexuma
FABNSIOTCA  3anexu, pacrmn- B N p:
Bonr o yprekoi ] u(nmf
Ap: oe, Byr v ap.). b KO, 0 A
c ol 0 B M 3anapHoi Cubupu

(BbicTpuHckoe, rﬂm-l-To;x:me, Camorrniopckoe,  Bapberanckoe,
BareeraHckoe u gp.).

Pexum pacmeopeHHozo 2a3a
P P P rasa Hedp i aanexv Tako#
Pexum, Npu B nnacte HuKe
ras s p n
0 rasa, HedTb K

CnefoBarenbHo, OCHOBHBIM  WUCTOYHMKOM — MNactoBOW  3HepruM,
npoasuratoweli HedTs K 3a60AM AOGHIBAIOLLUX CKBAXMH NPU pexume
pacrsop rasa, ynpyroctse p B Hedp™!
raza. OnucbiBaeMblii pexum OBLINHO NPORBMAETCs B 3anexax,
KOTOpble XapaKTepuayloTCR  HUIKOW  MAPOAMHAMUYECKOW CBA3LIO
Mexgy HedTSHOW W 3aKOHTYPHOM  YacTaMU YxyaweHve
rMAPOAVHAMUYECKON CBSR3W MOXeT ObiTh BbI3BaHO oGpasoBaHueM
3KpaHoB, NGO yxyAleHuem KONMEKTOpCKMX CBOVCTB U haumansHbIM
nopoa B ¢ 0 KOHTakTa. Kpome
TOrO, 3TOT peXum MoxeT np B c
YNPYro-8040HAMNOPHLIM PEXUMOM NPU 3HAYUTENbHBIX MOHWKEHUAX B
HUX NAacToBOrO AaBneHns

MposieneHve pexwMa pacTBOpeHHOTo fasa HabniopaeTca Npu
) Huxe B

3anexu npu 3ToM Haf A rasa,
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ny3elpbkoB  cBoGogHOrO  rasa  Pacwupanck, OHU  NpuaaloT
[ ee

Cmecun Ky ynpy
nponsmxenmo K 3a6osM n06bi mn raza
XapaKTepusyioTcs  Gonbluein b0 MO
€ HedpTbio 1 Np HedTb no noposum szanam
coaepwaa paboTy ¢ BbiCOKUM P
Jromy 3anexu ]
pOCT OTGOPOB HedbTH, GbicTpoe npu
Neﬁonuuom yBenuueHum ra:oaoro axkropa (puc.30, 2 ).
Huxe [}
6o0. i yJactn K ]

cerperayvm rasa no Bcemy o6bemy sanexu. Mas npopjsuraeTcs He
TOMBKO K 3aGOSM CKBAXWH, HO U B MOBBILUEHHBIE YHaCTKU CTPYKTYPbi,
06pasys BTOpU4HbIE ra3oBbie wWarkv. OTHOCUTENBLHAA NPOHULEeMOCT.

Ans HeddTU peako B peay aToro
np K 3a6onM rasa y , 3TOT ra3
npakTudecku He Gyaet np HepTo U r
paboty. 3romy nepuony p pe3koe no
rasoBoro ¢aktopa u :\uauwrenwoe CHWKeHWe NebuToB HehTu. Takum
P ans c p [ 0 rasa
T or orbopa Hepm
wrasa
Ha aaknio W cragwi 3a cyer Gonbuwen
™ U o o rasa

Rera3auvs 3anexu, XOTA B Nnacte OCTAaeTCsi elle  3HauuTensHoe
KONU4ECTBO HedbTu. B 3TOT NepuoA ra3osbiil hakTop yMeHbLaeTcs Ao
MUHUMaSIbHLIX 3HAYEHUR, BAIKOCTb HedTW 3a cyeT Aerasauuu pesko
yBENUYUBaETCA, a NebuTbi ee MUHUManbHel. B pesynetate atoro
3HauuTeneHble 06BLEMBI HedhTM OCTalOTCA B Mnacte, ko3adpduUUeHT
Hedreotaaun pocturaer 0,1-0,3. Huakan HedpreoTaaya moxeT GuiTh
OBbsicHeHa BbICOKOW HedTv M orpal o6bemom
rasa, copepxaiymmcs B 3anexu (puc. 30, 2).

Ons poctuxenns Gonee BLICOKMX KOXPPULMEHTOB HedpreoTnaum

MeToabl oro

HaanMep. 3a|(a~u(a BOAbI B MPUKOHTYPHYIO YacTh 3anexu, nnowanHoe
¥ BHYTPUKOHTYpHOe 3aBoaHeHue. [JOBONbHO 4YacTo B 3anexsb 3akauu-
BaeTeH ras, OTOupaemblii comecmo ¢ HedbTelo, a TakKe BO3AYX.

n

pexuma p rasa
ABNAIOTCA 3anexu ro u Cr: ©ro kpaes, Yparo-
Mosonxes, Ci o N Kak o OCb  Bbille,
BOIMOKHO B RBYX -
ynpyro-8c M p rasa.  XapakTepHuiM
npuUMepoM 3TOM0  FBRRETCA  3arieXk HWKHEro kapGoHa SipuHo-
K 8 I ]

N
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TpasumayuoHHbIU pexum

T PeXUM  HePTAHON
3anexu, npu P HedpTh B noa
AENCTBUEM CUNBI TAXECTN CaMol HedTu.

OCHOBHbIM MCTOYHUKOM IHEPIUM MW ATOM peXutve, NIpofBMraloweit
HedTe Kk 3a6onM cunsl 3ror
PeXuM yalye Bcero np Ha W craguu p

i, korna nevk APYMX UCTOYHUKOB NNacToBOR

3Hepvn yxe npekpawaetca B npaktuke paspabomv HedTaHbIX

" 0BBINHO ABa Bupaa 070 pexuma:

a) -4 wm, 6) T bl pexuMm co
CcBOGOAHBIM 3epKanom HedTu.

HanopHo-rpaBuTaUMOHHbIA pexuM oBbINHO UKCUpyeTCs B Tex 3a-
nexXax, KoTopbie MpUypOyeHs: K BHICOKONDOHUL@eMbIM Nactam ¢ fo-
BOMNbHO GONBLUMMU YrnaMu NafieHus, HTo cnocoGCTBYeT NpoABUMKEHNIO
necb'm K MX NOHWKEHHBIM YMacTKaM. Hedte pBuxetcs K 3abosm

noa Beca. Mpu atom
Aeﬁu‘ru HedTU 3aBUCAT OT PasHOCTU OTMETOK YPOBHS HedTu 1 3a6os
CKBaXMHbI, @ TaKKe OT yrnoB NafleHus nnacra. I'Io:rroMy CKBaXMWHbI,
pacronoxeHHsie [faneko Mo nnacva, Xapak
ycToih u nol HedTn, 4O, B cm:»o
ouepefib, CNocobeTByeT NOBbILIEHUIO HedTeoTAauN. OBBIYHO NpU 3TOM
pexume koachduLMeHT HedbTeoTaauwM Aocmrae'r 0,3-0,4.

Mpumepom  3arexm ¢ BIM
fABNSIETCA 3aneXs B nnacte B ( P O
Cutu, CWA), rpe 6bin pexum 0
rasa. 3a cuyer 3Toro pexuma 6uino otobpaHo 23 % manexaemux
Hedpu. C nep 3anexv Ha PHO-Tp

pexum HedbreoTaada nocvrna 50 %, 4TO CBUMAETENLCTBYET O TOM, YTO
TOMBKO 3a CYeT NPORBMNEHUA MPABUTALMOHHOTO peXMMa 3aeck Aonon-
HUTENBLHO NOMy4eHo okono 30 % OT U3BneKkaeMbIX 3aNacoB HedTU.
Bropoii BuA pexuma - co cBOGOAHBIM 3epkanoM HedTn, obbivHO
MPOSIBIIAETCA B TeX 3anlexax, FAE NNaCT XapaKTepU3yetcsi HAIKAMU
KO, OW  U3MeH-
YMBOCTBIO U ueﬁonbmumu yrnamu naneHusi. B aTom cnyyae B oTUuKe
OT HanopHO-PaBUTALIMOHHOTO PeXuMa YpOBEHb HedbTU B CKBaXUHAX
HaxOQMTCH HWKe KPOBNM MnacTa. 30HOW ApeHaxa B 3TOM cryvae

cnywuT 3anexm, B
NakHolt ckBaxuHbl. 3a cyer Qatoro obpasyerca cBoboaHan
ne¢m KOTOpOW NHKen
ecrecTeeHHoro "otkoca”. B cesan © oM faHHeii  BUA pexuma u
oT co HedbTM

Mpun HSDODHO‘fpaBMTBI.MDHNw pexuvMe 30HOW ApeHaxa B oTnuyue
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OT paccmat BUAA pexuma RBMRETCA BCA NNowaas sanexu,

or  nob Bhille MO BOCCTaHUIO
nnacta. Us-3sa HeGonblon npu co
<l IbIM Heb™ HedTeoTaaum OGLINHO
neGonslme, ot 0,1 no 0,2. Hedhreorpaya B 3TOM cnyyae 3aBUCUT OT
KONNEKTOPCKUX Wicte nnacra, HedoTH, cetn
[OGLIBAIOLNX CKBAXMH.
p i c pexuma

NeBOHCKan 3anexs Fperckoro Mectopoxaexus (PecnyGnuku Komu),
rae HedpTb AOBHIBAIOT WAXTHHIM CNOCOGOM, OHa NocTynaeT w3 nnacra
32 CHeT CUNbI TAXECTU.

6.3.3. Pexumbl rasosbix 3anexein

B ra3oBbiX 3aneiax OCHOBHBIMU UCTOYHUKaMU NNAcTOBOW JHepriu
SBNAIOTCH A@BeHwe PaclUMPSIOWErocs rasa, ynpyrue CUnbi Boasl U
nopoael, a 'ralo«e Harop KpaeBbiX W MOAOWBEHHbX BoA. B

0 ORHOTO U3 3TMX

hakTopos B (peXum p pAIOWErocn  rasa),
" yrpy i Xapaktep
na 33BUCUT OT TEONOTUYECKUX YCTIOBUA
0} aK LIX BOA.

B uenom xe paspaboTka  rasoBbIX  3anexed  3Ha-
o of or & i B OCHOB-

HOM TeM, uro rasa B cp! B 100 pa3
HedTH. 3T0ro " B

rasoBbIX 3anexax cosepwaercn ropasfo Gucrpee YeMm B Hed-
TAHBIX.
CBOWCTB  3anexy u ¢auuanwux aamemenuﬁ nnacra MOl'yT
6biTb BecbMa , 570, BnMseT Ha

y o B Kaxa0#h Takan kap ,
Hanpumep, npocnexvsaetca Ha WeBenuHckom rasoBoM
MECTOpOXACHUH.

Tazoebiii pexum

370 pexuM, MNpy KOTOPOM NPUTOK rasa K 3abosM AoGbiBaroLmx
# 3Heprueit noa

KOTOPBIM HaXOAUTCS ras.
OCHOBHBIM UCTOMHUKOM 3HEPIMWA MPU  OMUCHLIBAEMOM  pexume
(pexume pacLMpsRiowerocs rasa), npopeuraoweli ras k 3aGosm
ynpyroe cKatoro B 3anexu rasa
la3oBbili peXumM OBbINHO B pYypot
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Puc.31. Tpauk  AvHamMuKkn  paspaboTkr
ra30BOM IANENM: SHWK 1-7 - Fa30BbI PEXUM
6" Fa0:yTIPYTO-B0A0HANOPHLT PEXUM
5"-6"-7" - ra3080OHANOPHBIA PEXUM

nmBo K NWH3aM, NGO K NnacTam HeBonblMx paamepoB. OH Moxer
MPOSBAATLCA B NUTOMNOTUYECKM-, CTPATUrpachuyeckn- U TEKTOHU-
Yecl B HekoTOpbiX cnyyasx B
MOHWXEHHBIX  yyacTkax — 3Tux  3anexeli  umeeTcs  BoAa.
KOTOpas He OKa3biBaeT MPaKTM4YECK! HUKAKOTO BMUSHWA Ha npoliecc
paapaboTiv.

OCHOBHOE OTMNUYMe ra3oBoro pe)mma or npymx PEXUMOB ra3oBbix
3anexeii B TOM, uTO anech
Bceraa nporiopyuoHansHo oTGopy ra:;a 3a cuer 3TOro  yAenbHaa
nobbMa raza | Ha 0,1 MMNa nagexus nNNacToBOro [AaBneHws B
npouecce pa3paboTkM 3anexu nNpWU rasoBOM pexume ocTaetcs
noctosHHoW. Ecru Ha nepeylo pary (c Havana paspaGotkv) W3
aanexu Gbino ussneveHo (), obuvemMor rasa u naeneHve cOCTaBnANoO

1, Ha BTOpylo Aaty 6bino oto6paHo (), o6beMoB rasa u AaeneHve B
3anexu AOCTUIMO p,, TOrAa yaensHas Acbkiva 1 Gynet pasHa:

L (61)

L XATXA L ”

y.—.Qz'Q‘,—.y:.Q Q..[ Q-0 . v, =
I 2 3 -
AP Pr=Py Pr-ps

©@n=Qua
Puy =Py

lazoBbii pexum B 3anedy OObINHO ycCTaHaenupaeTcs  no
pesynkTaram ee akcrinyatayuu. C 3TOM Lenbto CTPORT rpacdmku, rae
Ha ocu op, o (Pun)

C yyeTomM ko3dpuLMeHTa CKUMAeMoCTW =, T.e. py,/z, rAe z=

[’-";7_ ]; Ha ocu abcuvcc - HakoNneHHylo nobbwy rasa Q. u

€00 we el narTs (puc.31).
MomnydaeMan Npu rasoBOM peXuMe KpUBaR 3aBUCUMOCTV AaBneHUs
- otbop 6yAeT MpAMOW nUHUEW. IKCTPanonsuUs 3TOW NUMHUM A0
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C OCblo noasonut
'l:ouuumenuue 3anack: ra3a. 10T cnocob NeXxuT B ocHoBe noacyeTa

2racoB fasa He D NOMHUTL,

<73 r330BbLIfi PEXUIM MOXET yCTaHaBiMBATLCA Ha Nepshix 3ranax
ra3’oBbIX C  ra3o-ynpyro-BoACHamNopHLIM U
PHLIM n 3anexu ¢ Takum pexumom

omet n rasosoe

CQubupt).

[a30-ynpy20-6030HaNOPHbIL PEXUM

Tazo-ynpy: BIM rasoBoWi 3anexy cregyet
-33biBaTe TakOW  PEXWUM, NP KOTOPOM OCHOBHBIMU CUNaMM,
“ConBUralowMMM a3 K 3abo0 AOGHIBAIOWMX CKBaXWH, SBNAIOTCA
s"OyIMe CUMbl Kak MNacToBOW BOAbI, MOPOAb, Tak W camoro
ZACWMPSIOLLErocA rasa.

OBbiHO ANS TakUX 3arnexeil XapakTepHbl HUaKas NPOHULAeMOCTb.
i~aunTenbHoe  (pauuanbHoe  3amelleHue nnacra, cnabas
“#NpOAVHaMUYecKan CBSA3b MeXJy raloBOW U 3aKOHTYPHOW 4acTamu
-nacra, OT 3anexu.

Ha nepewix 3Tanax paspaboTkKM B 3anexu ycraHaenueaetcA
“330BLIA  peMuM, TaKk  Kak

0, YTO He p ynpyrux cun B
sanexu.

B sasucumoctm or re

paKTep! P ep! - ra3oBoro pexuma B
sanexu camas p: .t Ha prge ]

Camapcko  06nacTu  MepBble  NPU3HAKW  YCTaHOBNEHWs
(a30BOAOHAMNOPHOTO PeXUMa CTanu MPORBAATECSH MPU  CHUNEHUN
nnactoBoro AaenieHus Ha 3-30 %.

B

peay L o B 3anexu
y AnA T ypyrux  cun  nnacta

# pofbl. Mpu atom r raso-

BOASHOW KOHTaKT. OAHako Harop, W 3a cuer np

“MA YNpyruX CUM, He CMOXET KOMNEHCUPOBaTh CHUXEHWe MMacTo-
B0f0 MNaBneHus B 3anexu. CHUMEHWEe NNacToBOro  AaBreHus
npu 3Tom GydeT 3aBUceTh Kak OT TeKywero, Tak W OT Cymmap-
HOTO OTGOpOB rasa. Takum
NPOSBMEHUA  ralo-ynpyro-BOACHArNOPHOTO  peXuMa  ABMAIOTCH:
1) noAbem rasoBOASHOIO KOHTaKTa; 2) CHWKEHWe NNacToBOrO
naBrieHun

MNockoneky AnA pexuma orbopoB
rasa ¥ wa 0,1 MNa ans Bcex nepuoaos paapasomm ocTalTcs
ana 0 peXuma 3a CyeT NOCTYNneHvs B
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3anexL NNacToBoi Boas BenuuuHa Vs Gypet Gonbwe 1y, Tak Kak
nnactoeoe AaBnexve Ha 3Ty aaty Gypet yxe He ps, a ps(ps)ps). B
3TOM CryHae NUHUA - laBReHke-0TEOp yXe He GyaeT NPAMOl nuHuek
(puc.31), aKcTpanomsuwio ee ANA  NoAcYeTa 3anacos  ra3a
NPOV3BOAUTL YKE Henb3n.
Mpn  paspaGotke 3anexu C  ra3o-ynpyro-80f0HaNOPHLIM
PEXUMOM  UCMONb3YIOT KOI(IDULMEHT  BO3MeELLeHUs,  KOTOPLIA
cobon obbema BOAbI, BHEAPUBLUEHCA B
raaosyno 3anexe 3a OnpesefieHHoe BpeMs, Kk ofbemy rasa,
otofpaHHoMy B TO Xe BpeMS U NPUBEAEHHOMY K fNAcTOBLIM
ycnosusim. Hanpumep, KoadbhUUUEHT BO3IMELLeHWs,  paBHbiiA 1,
NOKa3LiBaeT, YTO B 3anexd NOCTYNUNO OAWHAKOBOE KONMMYECTBO
06beMOB BOAbI COOTBETCTBEHHO C 0GbeMoM OTOGpaHHOro rasa.
KoadhbuUMeHT BO3MeleHus, paBHblii Hynilo, CBuAeTenbCTBYyeT O
NOMHOWA W30NALUMM 3amexu OT Hanopa NOAOLIBEHHLIX UMW  KPaeBbiX
BOA. [ins  raso-ynpyro-BOACHANOPHOTO  peXuma  Ko3pduUneHT
BO3MelLeHus konebnetca o Hyns Ao 1. KoadbuuveHT rasootaaum
npu aTom pexmme ot 0,7 ao 0,85.

ra3oeo3oHanopHbil pexum -

a30B0O/IOHANOPHLIM PEXUMOM F330B0N 3aneXu cneayeT HasbiBaTh
TakoW pPeMMM, MU KOTOPOM OCHOBHBIMU WUCTOYHWKGMU JHEprun,
npopsuraiowet ras3 k 3a6osam O0GbI

aKTUBHIA Hanop bIX (1 [l ) BOA. A TaKke
pacwvpeHne HaxoAasLLEerocs B danexv rasa.

Te AnA Np aTOr0  pexvma
cneflyiolume;  BbiCOkve v une
XapaKTepucTuka nnacta, BhicoKast rvu;popuuammecxaa cBA3b Mexay
ra30BOW W 3aKOHTYPHOMN 3anexu,

o6nacTy nUTaHWA OT 3anexy W  3HauMTenbHas pa:nuua nx
TUICOMETPUHECKiAX OTMETOK.
W nepuon B 3anexu

ra3oBbii peXum. MPOAONXUTENLHOCTD €0 3aBUCUT B OCHOBHOM OT

UNBTPALIMOHHBIX XapaKTepUCTMK 3aneXi W CTENeHW aKTUBHOCTU

nnactoBol BoAbl. Yxe npu oM oro

fAaBneHvs B 3anexb HauMHaeT MocTynaTe NnacToBas Boja,
W KOHTaKl CHuxeHue

NNacToBoro AaBneHus an 3TOM pemme 3aBMCUT OT Tekylliero oT6opa

rasa C atoro

pexuma Gynyt: 1) 6HCprWI MoAbeM ra3oBOASIHOTO — KOHTaKTa: 2)

Cp ty pos raza Ha 0,1 MMa npu
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Ta30BOM, ra3o-ynpyro- u raac

MOXHO OTMETUTb, YTO MpW OMUCBLIBAEMOM PeXuMe kpuBas AaBreHwe-
or6op xapaktep ewe 6 0 % (puc.31). B

I” Npu aTomM pexuMe 3a CHeT aKTMBHOTO BHeAPEHUs BOAb! elle
€onbuwe, HeM NPt yripyro-BOACHAMOPHOM 4, ECTECTBEHHO, MpW Ta30BOM

B Takux 0obbiyHO
Gnmox K 1. KOoHeuHbIi Koadxtmuuem rasooTaa4u Aocturaet 0,9.
n TaKkux MecTop Rar
Orhu.
KOHTPOJIbHBIE BOMNPOCHI (k rnase 6)
1. Kakue b Dbt
2. Kax enusiem Ha
3. Kakue munet b U 2a3oebix 3anexeld
Kaxue nexam e ocrHoee ux
ebideneHus?
4.Mpu  KaKkom pexume U 3anexu
abicokul Heppmu?

5.7pu  Kakom NPUPOOHOM PEXUMe Ha 2a33080M MECMOPOXJEHUU
o .

asa 7

MNopacuet 3anacos HedTH M rasa

Poccus ecerpa CBOMM KOPpITY TOPHbIX [
yHeHbIMU reonoraMM, Ewe B 1888 r. reonorom A.W.KoHWwMHLM
npc 3anacos no tora Poccuu.

B 1925 r. Guna cAenaHa neppas MonbiTka NoAcyeTa 3anacoB
HebTU NO CTpaHe B UenoM. Pasputuio MeToauku nopcyeTa 3anacos
HeTU U raza BO MHOroM crnocobcTBoBana co3faHHas B 1935 r.
L no (UK3),

BO B > no aanacam (BK3), a aatem
B o (FK3) npu Coserte
MuHuctpos CCCP, Hulke K3 Poccvm
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7.1. Knaccudgpukauun sanacoB MECTOPOXAEHUN,
NEPCNeKTUBHbLIX U NPOFHO3HLIX PECYPcoB
Hed TN 1 roploynx rasos

7.1.1. O6wWwue nonoxeHus

3anacol i n TUBHBIE HedTh U rasa
noa 10T Uy B rocyAap
NONE3HbIX Poccum no peay reonor

paboT u paspaboTku MEeCTOPOXAEHNA.
MNporHo3Hbie  pecypchl HEbTM W Fasa, Hanuuue  KOTOpbIX
npeanonaraeTca Ha OCHOBE OBLUX reono 7

p P bINOK, P FreonormMyeckux,

P 8 A W, oOLeHuBaloT B
X per prer L

o , pavfioHoB, [aHHbie 0 NPOTHO3HBIX

pecypcax HedTv W rasa UCNoNb3yloT NPU NNaHMPOBaHUK NOUCKOBLIX U
pa3BeaoyHbIX pabor.

Py

obRsaTenLHOMY noncqery " yueTy 3anachl HebTH, rasa, KOHAeHcaTa U
(atana, np 6yTaHa, cepui,

), U KOTOPbIX

renus,

T n
pacueTamu. MOACYET W yueT 3anacoB HedTw, fa3a, KOHAeHCaTa W
B HUX ., UMEIOLMX  NPOMLILINEHHOE
3HaueHWe, NPOMIBOASTCA NO  KAKAOA 3anexy padfenbho  u
MECTOPOKAEHMIO B LENOM.
n

bie P noa oT n oy a
P T p 0 no HepTK, Fasly un

KoHpeHcaTy.
3anacel MecTc W n TUBHLIE PecypChbl HepTn U

KOHAEHCaTa, a Takke 3TaHa, nponaka, GyTaHa, cepbl M MeTannos
NOACHUTLIBAIOT U YYUTLIBAIOT, @ NPOFHO3HBIE pecypchl HedpTn M
KOHAiEHCaTa OLIEHMBAIOT B €IVHMLIAX MACChl, 3anackl MECTOPOXAEHMA
¥ NEpPCNEKTUBHBIE PeCYpCH asa W renusl NOACHUTLIBAIOT N YUMTLIBAIOT,
a npol rasa B Ly obnema
Moncyer, yuer u oueuxa npu K
cranpaptHeM (0,1 MMNa npu 20° C).
OueHka KayecTBa HedbTW, ra3a W KOHAEHCATa MPOW3IBOANTCA B
c yAap P
p " y  C yNeToM TexHonorum aobuitm n
nepepabotku, 06 ¥ UX weno.
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Mpu nony (5} Ha HehbTU U rasa
MPUTOKOB NOA3EMHBIX BOA AOMKHLI GbiTh onpeneneuu XUMUYECKUiA
COCTaB NOA3EMHbLIX BO, CoAepXaHue B Hux wioaa, 6poma, Gopa n apy-

™mx ypa, nebutsl BoALI U Apyrue no-
Ans cne-
L reonor paboT C Uenelo OLeHKU 3anacos
BOA M HCTU UCNO! wx ans
nonesHbIX Kol OB UnK Ansi T p 8
6ansHeonorMieckuX  MHLIX HyXA.
n Ha Len Kj K

MECTOPOXAEHWA W NEPCreKTMBHLIM  pecypcam  HedbTu 1 rasa
onpefaensieTcs MHCTPyKumed MK3 Poccun.

7.1.2. Kateropuu sanacoB, nepcnekTUBHbIX 1
NPOrHO3HbIX PEcypcoB HedbTH U rasa

3anacel HehTw, rasa, " B HUX
., no
n3y Ha - pum A, B, Cq
[ PUTENBHO OLy - pus Cp.
Pecypcu HehT 1 raza no nx 06OCH:

NATCA Ha NEPCNEKTUBHLIE - KaTeropus Ca ¥ NPOrHO3HbIE - KaTeropun

Rawm Rz,

KaTteropus A - 3anacel :lanemu (ee 4acTu), u3yyeHHoW C Ae-

10, 05 # nonHoe Tvna, opMbi U

pa3mMepoB 3anexu, achheKTUBHON HedbTe- U ra3oHaCHILUEHHOW TONLLWA-
Hbi, TWNa KONNEKTOpa, XapakTepa UIMEHEHUs KONMNEKTOPCKUX CBOIACTB,
HegbTe- U ra3oHacbILEHHOCTM NPOAYKTUBHLIX NNacToB, coctaBa M
CBOWCTB HEITH, ra3a 1 KOHAAEHCaTa, a Talke OCHOBHbIX ocoBeHHoCTen
3anexu, OT KOTOPLIX 3aBUCAT YCNOBMA ee pa3paboTiu (pexum paboTel,
npoayk bie nebutul HepTw, rasa
“n # Nt )CTb U Ap.).

3anacel kaveropuu A MOACHMTHLIBAIOT MO 3anexu (ee uacTw),
pa3bypeHHOW B COOTBETCTBUAN C YTBEPX/AEHHLIM NPOEKTOM pa3paboTku
MecTopoxaeHus HedTy u rasa.

KaTeropusa B - 3anacei 3anexu (ee YacTu), HebTerasoHOCHOCTb
KOTOpO# Yy Ha %
MpUTOKOB HebTM UMM fa3a B  CKBaXMHax Ha  pasnuuHbIX
TUNCOMETPUYECKUX OTMeTKax. Tun, chopMa W pasMepbl 3anexu,
3chcheKTUBHAR HedTe- U ra3oHackilLieHHas TONLLMHA, TN KonnekTopa,
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XapaKTep ~ WM3MEHEHWS  KONMNEKTOPCKUX  CBOWICTB,  HepTe- ¢
ra3oHackilEHHOCTL  NPOAYKTMBHLIX NNAcToB, COCTaB W CBOWCTBA
HeTH, rasa n B BoIX U u
ApyrMe napaMeTpbl, @ TakKe OCHOBHbIE OCOBGEHHOCTM 3anexu,
onpenenmoume ycnoBus ee pa3paboTkM, W3yueHs B CTeneH,
ana KTa 3anexu.
3anacu uaveropuu B noncqm‘usamrca no_sanexu (ee Mac’m)

y
cxemon paapaﬁcrrm Mec'ropomema HeDTU UMK NPOSKTOM ONLITHO-

rasa.
Kaveropus Cq - 3anacu 3anexw (ee 4acti), HehTerasoHoCHOCTL
KOTOpPO#A Ha Y B8

NPOMBILUNEHHBIX NPUTOKOB  HehbTM WMWK Fa3a  (4aCTb  CKBaXMH
onpo6osana m:nhnareneu nNNacToB) U OMNOXUTENbHbIX peaynbTaTos

B
neonpoﬁosaunux CKBaXMHaX.
Tun, bopma U paameps! 3anexu,
HedTb U ra3 B-KONNEKTOPOB Hbl N0 pesynnaram 6y-

peHust SUHBIX U HHBIX
ANA AaHHOTO pavioHa METOLOB reonorMYeckMX u reodmamecmx ne-
CcnefoBaHuii. JINTonorMieckniA €ocTas, TWN KonnekTopa, Konnek-

Topckue CBoi Hedre- n . KOIHHULUMEHT Bbi-
HedTh, HedpTe- n
NPOAYKTMBHIX MNACTOB U3yNeHb 110 KepHy W Matepuanam reodm—
Coctas ¥ cBot HebTh, rasa u
KOHAEHCaTa B NNAcToBLIX W y y no nak-
HbiM No P y
Ha npol " ovopouku. MMPoAyKTMBHOCTL
nnacra,
[aBneHus, Temneparypa, geﬁmu HedbTH, Fa3a u KOHAEHCATa W3yJeHbl
no p Tnwoporeono-
LT YCTaHOBNEHLI NO pedynbTaTam
“n no c
MECTOPOKAEHUAMM.
3anace! kareropun Cq nog no p reonoro-
pabor u W BoniHL! GbiT
3y B , 06 i nony WCXOAHBIX AaHHBIX
ann T Wi  CXeMbl  p

MeCTOPOKAGHUA  HehTU WNW  NPOEKTA  OMbITHO-NPOMBILLNEHHOM

paapaboTiu MecTopoXaeHus rasa.
Kaveropus C; - 3anacu 3anexu (ee 4acTh), Hanuuue KOTOPbIX
060CHOBAHO  NaHHLIMU  TEOMOTMHECKMX W TeOhMIMIEcKUX
. B Hep: 4acTAX 3anexy, NPUMBIKAIWWMX K
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y4acTKam ¢ 3anacami Gonee BoICOKMX KaTeropuii; B NPOMEXYTONHBIX 1
bIX  NRacTax  pasBefiaHHbIX

MECTOPONAEHUIA.

@opma u 3anexu, LY "
KONNEKTOPCKUE CBOW: COCTaB W CBOM HedTy, raza n
KOHpeHCaTa onpefeneHsl B OGWMX 4eprax no  pesyneratam
reo! n reod #i C y4YETOM AlaHHbIX MO

Gonee M3y4eHHOW YacTU 3aneXu UNU NO aHanorun ¢ pasBefaHHbIMK
MECTOPOXAEHNAMN.
3anacel  kaveropun CZ UCNONL3YIOTCA  ANA  onpeaeneHus

nepenexTus reo! SUHBIX
pabor wunu ¥ W npu
Ha LY nnactel M YactuyHo  ANA
NPOeKTUPOBaHUA pa3paboTky 3anexen
Kareropus C3 - nepcrekTueHbie pecypcol HepT W rasa
NOAFOTOBAEHHBIX ANS FNyBOKoro Byp W, Haxc B
npeaenax HeTeraoHoCHoro paroHa u oxomypennux NPOBEpeHHEIMA
ANA paHHoro pavioHa J:t reol

WCCNEAOBAHW, @ Takke HE BCKPBITBIX Gypeuuem nnacros
pa3sBefiaHHbiX MECTOPOX/AEHHIA, ECNN NPOAYKTUBHOCTL MX yCTaHoBMeHa
Ha APYruX MECTOPOXKAEHNAX paiioHa.

®opma, paimep u 3anexu B
QBlMX YepTax Nno pPe3ynbTatam reonorMYecknX W FeodUINYEcKNX
i a L "

cocTaB u CBOWCTBa HedhT UNK rasa NPUHUMAIOTCA NO aHanoruu C

MNepcneKTUBHLIE pecypckl HepTU W Ffasa  MUCMONBL3YIOT  Npn
" pabor u npup:

xaveropuii Cq v Cp.
Kateropus [y - nporHo3Hbie pecypCel HedhTu 1 fasa nuronoro-
oL

B P
pervoHansHLIX  CTPYKTyp  C @ npom ]
HedTErazoHoCHOCTHIO.
Ko oueHka 3 Hed™ U rasa
pw g no per reono-
8 D! ] HWA U no
aHanormm ¢ B

OLEHMBAEMOTO PervoHa.
Kateropua 2 - nporHosHbie pecypcl HedhTh U Fasa NUTONOro-
B

pervoHansHLX  CTPYKTyp,  Mpos
KOTOpLIX €Lue He fokasaHa. MepcnexTuses HeTEraoHOCHOCTH STMX

-155-



KOMNIEKCOB NPOTHO3MPYIOTCA HAa OCHOBE AaHHBIX TEONOTUYECKMX,
reod W reo . Ko
OLjeHKa MPOrHO3HLIX PeCYPCOB 3TOM KaTeropuit NPOM3BOANTCS NO NpeA-
MONOXMTENBHLIM NapaMeTpaM Ha OCHOBE OBLLMX FeoNoruieckmx npea-
A 1 no c ap Gonee nay p

roe HedTH U rasa.

Banacsi
cofepXawmxcs B e, rase M KOWEHCATe, NMOACUMTLIBAIOTCA B
KOHTypax noficieTa 3anacos HedTW W Fa3a Mo Tem Xe KaTeropusim.

7.1.3. Tpynnbl 3anacose HedbTH U rasa

Banacbl HebTW, ra3a, KOHAEHCATa W COAEPKALMXCH B HUX B
NPOMBILUNEHHLIX  KONMYECTBAX  KOMMOHEHTOB MO HApOAHO-

3HaueH JTCA  Ha  ABE  Tpynnbi.
roAnexalue padfienbHoMy MOACHETYy WU yueTy: GanaHcoBobie -
3anacei  MecTop @ @), BOl KOTOPLIX B
y B m BpeMst HeckM  Leneco-
obpa3Ho; 3a6anaHcoBbie - 3anacbl MeCcTOpOXAeHWW (3anexet),
P B B L Bpems
Hel WNK TexHuueckn n
HEBOIMOXHO, HO KOTOpLIE B A v MOryT GbiTb B
6anaxcosuie.
B 6anaHcoBbix 3anacax HedTu, rasa, n
B HUX
, MOA ny Loy 3anacoi.

NaBnekaemuie 3anacel - YaCTb GanaxcoBbIX 3anacos, KOTOpas
Moxet GbiTh M3BneYeHa U3 Heap npu PaLMOHaNEHOM UCMOJb30BaHNK
RoBbiun ¢ yyetom

onycmmoro YPOBHS aarpar (: [
rpeﬁoaalmu O OXpaHe Heap W OKpyXaloLLeil cpeabl.
HedTH 1 KoHA P
Ha T W Texuko-
ny FK3 Poccun c yyetom
3aKIIOHEHNIA MO HUM COOTBETCTBYIOLUMX BEAOMCTB

3anacel MecTOpoXAeHWA HepTU WU rasa, pacrionoXeHHole B

npefienax OXpaHHbIX 30H KPYMHBIX BOLOEMOB W BOAOTOKOB,

MYHKTOB, #, censc CTBEHHBIX OB BEKTOB,
MCTOPUM 1 KynbTypbi, OTHOCATCS
K bIM WK Ha TeXHUKO-

OKOHOMMHECKMX Pac4eToB, B KOTOPLIX YMUTBLIBAIOTCA 3aTpaTel Ha
nepeHoC OCBLEKTOB WNM  3aTpaTbi, CBS3aHHLiE C  MPUMEHEHMEM
cnoco6oB P 7
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7.1.4. MoAroToBNEHHOCTL pa3BeaaHHbIx
MEeCTOpOXAEHWUI (3anexen) HedTU n
rasa ANs NPOMBILLNEHHOTO OCBOEHUA

Mecropoxaenna HedhTu 1 rasa no
HeTM U GanaHcoBuiX  3anacos fasa MOAPasAensOTCA  Hal
yHuKanoHoie - Gonee 300 MAH. T HedTw unu 500 Mnpa ™° rasa;
kpynHete - or 30 no 300 MnH. T Hecptn unu ot 30 go 500 mnpa. ™
rasa; cpennue - of 10 po 30 MnH. T Hedtw unmu or 10 no
30 mnpa. m’ rasa; Menkue - meHee 10 MK, T HedpT unu 10 mnpa. m°
rasa.

Mo  CNOXHOCTM  EONOMMYECKOFO  CTPOEHUA  BLIAEMSIOTCA
( CTPOEHWR, CBA3AHHBIE C
HeHapyLueHHbIMK nu cnaﬁonapyu:ennumn CTpyKTypamm,
NPOAYKTUBHbIE NNaCcTLl XapakTep TONWWH 1
KONNEKTOPCKMX CBOWCTB MO MNoWaau v pa3pesy; CNOKHOMO CTPOEHUS,
XapaKTepU3YIOLUMECH HEBLIAEPKAHHOCTBIO TONWMH W KONNEKTOPCKUX
CBOMCTB MpOAYKTUBHLIX MNAacTOB MO NNOW@AN W paspesy unu

nuronol @ KONNEKTOpoB
{ nmbo Tek i, oueHnb
CNOXHOTO P pakTep n KaK
W unu Textol TaK M
HEBBLIAEPKAHHOCTLIO  TONUWMH ¥ KONNEKTOPCKUX  CBOWCTB
NPOAYKTUBHBIX NNACTOB.

Pasmep 1 CNOXHOCTb [EONOFMHECKOTO CTPOGHNS MECTOPOXAEHUA
UHBIX paboT, ux obvembl K

 pa3p
Mogr mecTop i )
HepbTM M rasa AnNA  np 0
10 MX U3y or n
TEONOMMHECKOTO CTPORHMS.
MecT WNKU 4acT MEeCTOPOX-
neuuu (3anexel) HedbTv W rasa CHMTAIOTCA MOAFOTOBNEHHLIMM _AnA
npn
a) GanaHcoBbie U W3BMnekaeMele 3anackl HedTy, rasa, nonneucara [
B HUMX npol

3HaveHuve, yTeepiaeHsl MK3 Poccun n pawa ouenxa NEePCNEKTUBHLIX
PEeCYpCoB HehTH, rasa U KOHOEHCATa MECTOPOXACHUS;
6) yTBepKaeHHbie W3IBNEKaemble 3anacel HeTM W KoHaeHcara,
6anancosble 3anackl rasa, a TakKe 3anacel COAEPKALMXCH B HUX
K Cron:

NPV NPOEKTMPOBaHIUM NPEANPUATUI NO ACBbLINE HEdTH W Fasa, AONKHLI
COCTaBNATL He MeHee B0 % kateropun C; u no 20 % kaveropuu Ca.
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HOCTb
MeCTOpOXAEHUA (3anexed) unu uac-rem MECTOpOXAEHUA (3anexei)
HecbTH 1 rasa Npu Hanuumm 3anacoB Kkateropuu C, Gonee 20 %

y B wuci cnyvasx FK3 Poccun npu
yT Ha ocHoBe PTU3LI nopcyera;
B) COCTaB W CBOWICTBA HehTW, rasa u KOHAEHcaTa, cofiepXaHue B
HUAX 3 , 0COBEHHOCTH
pa3paboTku MecTOpOXAEHWA (3anexu), nNebuTol HecTw, rasa u
ap 3 ® u  npyrve

ble Y B A

NONyYeHWe MCXOAHLIX AaHHBIX AN COCTABNEHMA TeXHONOTMYecKoi
cxembi pa3paboTku MECTOpoXAeHUA HedpTU UNU NpoeKTa OMbiTHO-
NPOMBbILLINEHHON Pa3paboTkn MECTOPOXAEHUA ras3a;

r) B paiioHe pa3BeAaHHOro MECTOPOXAEHWUA AOMKHLI ObiTb oyeHe-

Hbl Cbip 6a3a cTp! P " ucTou-
HUKY Vi " ©oro , obec-
v noTp e
no Robeive HehTv U rasa;
A) wMmeloTcs o B
MOFNOLLAIOLMX FOPUIOHTOB, KOTOPbIE MOTYT GbiTb MCMONb3IOBaHLI NPU
npoexT! KW pabor ans  uayyeHus
# c6poca npol W APYTUX CTOYHBIX BOA;
€) COCTaBfieHbl pekoMeHpauun o paspaboTke MEponpuATMA Mo
Jof P 3ar ¥ cpefbi.
B yensix n
HehTh U rasa  BeOMCTBaM, pa3p. v

MeCTOpOXAEHWNA, paspeluaeTcs:

a) OCYLECTBNATL MpoeKTHbIe W  u3bickatenbckvwe pabotel No
CTPOMTENLCTBY NPOMBICIIOBbLIX OGHEKTOB U NPOMBILLNEHHBIX COOPYXEHWHA,
a Takke COCTaBMIATL  TeXHOMOTMYECKME  CXeMbi  padpaboTku
MECTOPOX/EHWA HebT 1 NPOEKTLI ONBITHO-NPOMBILLNEHHON pa3paboTkn

MeCTOpOX/IeHWA fa3a Ha Gase 3aracoB HehT M rasa, NPUHSTBIX
UeHTp: no bix (LIK3)
COOTBETCTBYIOLLMX MUHUCTEPCTS;

6) y I “ BBOAUTE B

paapaGoTKy o cornacoealuio ¢ N'K3 Poccun MecTopoxaenusi HechTu

C W3BnekaembiMu 3anacamu fo 30 MNH. T Ha cpok Ao 5 neT Ha Gase

3anacoB, NpuHATLIX LIK3 MUHUCTEpCTB 1 BEAOMCTB, C Nocneaytowmum
ux ytBepxaeHuem B M'K3 Poccuun. Ecnu nocne 5 net paspaGotkn

Mecmpow:euuﬁ OCTATONHbIE UIBNEKaBMbie 3anachl HedTu He GyayT

MIH. T,

no cor c I'K3 Poccuu Ha Gaoe 3anacos,

p Lk3 MUHWUCTEPCTBA U BEAOMCTBA, NO
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cornacosanmio ¢ K3 Poccum w Tlocroprexnagsopom Poccum
MECTOPOXAEHURA HepTH 1 Fa3a, PacnoONOXEHHBIE B aKBaTOPUAX MopeV
W OkeaHoB, Ha CPOK A0 5 neT Ha 6a’e 3anacoB, NPUHATBIX
UK3 PAO ‘“lasnpom’, ¢ wx y B K3
Poccun;  mec rasa, p B Vi

AEUCTBYIOWMX  Fa3ONPOBOLOB, 3@  TAaKKe  MECTOPOXaEHMS
3anacamm no 30 mnpAa. YRy ApYrux paiioHax Ha cpok Ao 5 ner
Ha 6Gase 3anacoB, npuHsToIX K3 Poccun. Ecnu nocne 5 ner
paspaboriu Mec'ropow!e«m oc'rarounue 3anacu fasa He OGyayT
npeebillate 3 MAPA. M,

no cor ¢ K3 Pocomm ua Gase 3anacos,
p L|K3 " YL M
HedTh c

Y
MIBREKAEMBIMI aanacaMM B0 1 MIH. T ¥ Fa3a € 3anacamu 40 3 Mnpa.
™M’ Ha 6ase 3anacos kaTeropui Cq; u Cp, npuesTHX LIK3
COOTBETCTBYIOWMX MMHUCTEPCTB W BeaomcTs, Ges nocnepyowero
yTeepxaeHun 8 MK3 Poccum.

Ha mecTopoxaeHuax, BBefieHHbX B paspaGoTky, cneayeT
nepeBoAvTL 3anacki kateropuvt Cq u C, B Kareropum A u B no

AaHHbiM Gyperna n 10 as
biX Cy! - N0 AaHHLIM .

B tex cny . KOTAa B pe3y P W Ha
bie U 3a-
nacel pusi A+B+Cyq y no C paHee yTBep-
waeHHbIMK K3 Poccun Gonee yem Ha 20 %, a Takxe koraa obuiee Ko-
n K 8 paspa-

GoTiu ¥ npn (kax He
WM we roanexaux oTpabotke MO TEXHUKO-3KOHOMUHECKUM
p! ) ] aanacoa n A+B+Cy
p LM o

nOnesHbIX c

npennpun’mvu no pobeie HedTu w ra3a, 3anacbi AOMKHbI GbiTb
nepecunTanbl U NepeyTeepxaeHs! B MK3 Poccun

7.2. OchopmneHne maTepuanoB rnoacyeTa 3anacos
Marvepuanel no nofcueTy 3anacoB AONKHbI CoAepxarb: 1) TeKCl’

oTy4eTa; 2) Tabnuub! K noacyeTy 3) rpach
4) L MHBIX, Ll

P 8 [ pabor
W [pytue WCXOOHble AaHHbie ANA  NoACHeTa 3anacoB, a Mo
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3KCNNyaTUpYeMbIM  3anexaM Takke [AaHHbie akcnnyatauyuu. Tekct

oTyeTa AONKeH GbiTb ananua
hakTuieckoro matepuana u BoiBoAbl. OCHOBHOE BHUMaHWe B HEM
ROMKHO BbiTb  yA c

noa B np Ha y

3anacax.

TekcT  nopcyera cc
rpacuyeckummn maTtepuanamu: 0630pHOIA KapTow pavioHa
MECTOPON/IEHWS, CTPYKTYPHLIMIA KapTamit MO  [aHHLIM  MONEBOR
reohusnku  CTPYKTYpPHOTO OYpEHUS WNKM WUHbIX METOAOB, CBOAHLIM

) reonoro MecT¢ B
macwrabe or 1:500 po 1 2000, LM, p
3pcheKTUBHOM U Hedy v (r: ) MOLYHOCTER,
MOAICHETHLIMIA NNaHaMKN N0 KaXAOMy MNAcTy B MacluTaGe, 3aBuUCsLLEM
or MecTop! n Th €ro cTp

MopcueTHbIE NNaHbl COCTaBNRIOT Ha OCHOBE CTPYKTYPHOWN KapThi NO
KpoBne (NOBEPXHOCTK) NPOAYKTUBHLIX MNacTOB-KONNEKTOPOB UIM ke
MO XOpOLLO NPOCNEXMBAIOLLEMYCS penepy BGNUan kpoBnu nnacTta. Ha
NOACHETHBIX NNAHax MOKa3bIBAKOT BHEWHUA W BHYTDEHHWA KOHTYpLI

L9 rpaHunLbl puii 3anacos u Bce NpoBypeHHbIe
CKBaXWHbl Ha faTy MoACYeTa 3anacoB. a) Pa3BefouHLIE;
6) nobi B) 1) H ]

; ) AaBwue HedbTb, ra3, HedTb C BOAOH,
ra3 ¢ KOH/IEHCAaTOM W BOAIOW, BOAY; €) HaXOAsLMECs B onpoGoBaHuK;
x) c XapaKTepucTuku Hedpe-, faso-,

NNacToB- no [A@HHBIM

pripeTayum 0BO-
reoci W, 3) nnacT,
w) c

NPUYMHB NMKBUAALMK.

Mo weni 10T p myéun un
OTMETOK KPOBAM U MOAOLIBLI KONNEKTOpa U UHTepBanbl nepdopayuy;
HayanbHbIM U TeKywui Rebutol HedTW, cBOGOAHOTO rasa u BOALI,

P wryyepa; b aKcnny . RoBbiuy n
NPOYEHT BOALI; KONWYECTBO YYTEHHbIX Mpu T‘IOAC"IGTE 3anacoe
P i nop! , Npol ™
Mo poGbi KA T paty BCT B
KT " m AeGMTbI

nobbiToe Konuuecmo HedTk, rasa, BoAbl, AaTy Havana obBoaHeHUs n
TeKyL# NPOLEHT OGBOAHEHUS.

Ha noacuyeTHOM NnaHe AOMKHO GbiTb TOYHO HAHECEHO NOnoXeHue
ycTeeB u 3aG0€B CKBaXWH ¥ TOYEK MEpPeceqeHUss UMM KpOBMMU
COOTBETCTBYIOLLENO MPOAYKTUBHOTO NnacTa Kpome TOro, Ha Hem
il ya ¢ MPUHATLIX  NOACHETHBIX
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noa pasHbIX

P P
Npy NOBTOPHOM NOA Ha nop NNaHbI AOMKHbI
BbiTh Lyt pUVi y no
npeALiaylieMy  MOACYETY, a  TakKe  BblAeNEHbl  CKBaXMHB,
nocne o A Kpome

aTnx pi TakKKe rpaukm Vi
v M noacyer. K

noncqery p PBUYHOR
ROKyMEHTaUuM" OfMCaHne KepHa, aKTel onpoﬁosaum CKBaXWHGY,

L g wap.

7.3. Metopabl noacueTa 3anacos HecTn

Ans nopcuera sanacos Hedm« MCNoNb3yloT cnefylole MeToabl:
06

oro Bui6op Toro

W MHOTO MeTona oﬁycncanen KA4ECTBOM U KOMUHECTBOM UCXOAHBIX
AaHHBIX, ! P " paborel
3anexu HedpTn. B OV NpaKTUke WIMPOKO
NPUMEHRAETCH OObEMHBIA MeTofl. Ero MOXHO WCnONbaoBaTe npu
HedhTh Ha pa: ocTH U

npu noGom pexume paboTul 3anexu.

CylecTBYIOT ~ HECKONbKO — BapuanToB  oGbemHOro  MeTopa:
coGCTBEHHO oﬁwmuw oﬁnmuo—cvamcrmecuuﬁ reKTapHbli,
06BbeMHO n meton vacro

o6

O6beMHbIi METOM noacueTa 3anacoB HedhTM OCHOBaH Ha
RaHHLIX O rEONOFO-PUINYECKOW XapaKTEPUCTMKE OBBEKTOB NoACYeTa i
YCNOBMAX 3aneraHus HehTU B HUX.

MNpyn nopcuere HedTh 06 AOM MCMONb3YIOT
copmyny (7.1):

Quyp = FlikykypuOn 7.1)

Tne Q“,.,- u3BnekdeMbie 3anacol e, T, /- Nnowaak HegreHoc-

HoeTH, M’ It - atpeb P MOWHOCTL Nnacra, M;

ko - ompbﬂt-ﬁ P kg - KoOShULMEHT

b ocTu: 7 - P ¢ ; Py - NOTHOCTL

HebT B  MOBEPXHOCTHBIX  YCIOBURX, v NEPecUETHLIA
KOIDDUUMEHT, ywiTbiBaloWmWA ycaaky HedTu; (1-1lh (b - 0GbemMHbIA
KoahMymeHT nnactosow HedTy).

B avon opmy Fh coboii obbem
3anexw, I'hky - noposbii 06bem 3anexu, lll hy ky - obbem HepTn B




nopax nnacva; Fhky ky n - o6beM HedTh, KOTOPbIi MOXeET Gbmb

NoAHAT Ha npu criocoGax paapaGoTku
3anexu: . Fhky kyn6 - obvem HeTU. KOTOpbli MOXeT GbiTh

Ha Tb C yueToM HedbTH U3 NNacToBbIX B
noBepxHocTHble ycriosust, [Tk, ky n 6 p - 3anacl HedTh B T,

KOTOpbie MOFyT GbiTb W3BMEYeHbl U3 HeAp Ha MOBEPXHOCTL B
pesynbTate 3KCNNyaTauuu 3anexu (T.e. NPOMbILLNEHHbIE, WK
u3Brekaemble 3anackl HedTh).

n

) For Ha AaHHBIX O

KOHTYpOB Hed Mnowy b 2a-

MepsIioT T Ha  nop nnaHax NPoAyKTUBHOTO
obvexTa ( ) paan no nonsim p: Kateropuii 3ana-
coB. inA y KOHTYpOB HanTh

nonoxexve BHK M0 AaHHBIM xomnnexca npouucnoao—reoqmamecxux

W JAHHbLIM aHanu-

33 KEpHOB. Ocoboe sHaveHme npu 3TOM NPUOBPETaIoT pe3ynbTaTbl No-
3a

rpanuly BHK r
rpaHuya, Bbile KOTOpOii hasoBas NPOHULEEMOCTb ANst HedTu Boille
HynA. O npu
b c 10 onp
BHK. 3 BHK K

P K o
nnowaau HedTeHOCHOCTH
JdhbexTuBHYIO &b 1L WHocTL  h
NPEUMYLLIECTBEHHO M0 AaHHLIM npwucnoao—reocpmmecmx
MeTofioB C yueToM onpoBGoBaHuA ¥ aHanuaa kepHoB. CHauana
HeobxoauMo  oLieHUTL 3¢¢emanyro MOLUHOCTL, T.€. MOLWHOCTL
Yactu X

npo P paspeaa

xapaK Konnemopcmx napameTpoB Huxe

bIX, AOMKHB! Y NPy pacyeTe CPeAHNX IHAUEHUA
acpq:enuanblx Hed i Cp

7 MOXHO P nuGo KaK

cpenmo:o apucMeTHIECKYlo, MUGO Kak CPEHIOID BIBELIEHHYIO Mo
nnowaav.

P yto y WCMOMb3yloT B Cnyuae,
KOTAa KONWYECTBO fiaHHbIX 06
nubo korpa :-woro p P mano
p . P: 0T ee no ¢op!
=(I;1 +hy +hy +.‘.+h,,)ln. 7.2)
rae Iy, by, ha,.., by - ¥ MOLLIHOCTH 1O

oT} n -4ucno
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Mpn 60! ]

K ¢ no nnouy
ans Vi ee CTPORT KapTbl achpeKTUBHOM
HedhTeHaCkILEHHON MOLHOCTH.
C
P i y
p KaKk no
y No kapre X b
Uy 1 C NOMOLLULIO bl
byt Iy +h
pint o P s, @.3)
h+faratfy ’ ’
e fio Sre Su - ov, y nnacra,
P: msor [ P P
M, y . N
Ana onp P b
m CUNbHO (4acToe

p no n
KapTamu pacripocTpaHeHus Konnekiopos. 1o HUM C  MOMOLUBIO

p prionsyy P
PacnpoCTPaHEHWR KONIEKTOPOB.

HauGornee w3BecTHb! TP OCHOBHbLIX BWAA WHTEPNONSLUM NPy
noCTPOEHUM KapT KONNEKTOpPOB: @) NuHEeRHas (Ha Hynb), T.e. Ha
Hynesylo 3chcpeKTUBHYIO MoOLL nnacra,

6) - Ha Mexq:y w3
KOTOpbIX OfiHa BCKPLING nnacr-xonnenop HYNEBOM MOWHOCTY; B) C
YYETOM 32KOHOMEPHOCTEV W3MEHEHUA JHeKTUBHONW MOWHOCTH U
MUTOrOTMK NNacToB.

Mpy HanWuuM KonnexkTopos co 0 P
MOXeT olmbKa KOro
KONneKkTopos, poie no [AaHHLIM MOFyT

uy
BLIMNAAETL KaK OHOPOAHbIA HedTsHON nnacr Taxk MoxeT GbiTb Npu
HanUuMM B NNAacte TOHKMX [NIMHUCTLIX NPONNACTKOB MM TOHKMX
NNOTHBIX OnAa ucknioveHua

owubm
P ) co 100 % “ B

O6bemM HedTeHacILEHHOM YaCTU NNacta MOXHO HailTu MeTofoM
pac npyu P
b i 4aCTV NNacTa B HanpasneHusAX
H TecHoro wm n

no pet PO
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MNpocoune  nnacra P B ero

Kak CymMMmy wux ero curyp.
B obwem cnyuae nnacva B Har I-1

Sp-1=

wy (o) Ot Yo i1 o
AL LR e + d
2 2 2 2 ’

rae 1, 2,..., n - nop HoMepa (wnu ) Ha
nvHuu cedenns, Iy, 1,y Dy - B M COOTBET
OT KOHTYpa 3anexu fio cks.1, or ckB.1 [10 CkB.2, .., OT CKB.1 [i0 KOHTYpa
sanexu; Iy, hy,.... h, - abchexTuBHan HedhTeHackILLEHHas TonwuwHa
NnacTa B M COOTBETCTBEHHO MO CKB. 1, 2, 1 (WNK 3HaYeHUe MoLLHOCTER
NO NUHUAM nuHWO i 1-1),
Takum  xe oépasom p ot T no
OCTanbHbiM - npocunsiM.  3aTeM  Yepes  Cepefiubl NOnepeNHeIX
p NuHUIO joro 1.1 w crposit
rpad;m( ans ob6bema Hedy O YacTu nnacra.
Jror  rpacuk oToGpaxaer xapakTep W3MEHeHUs  nnolwaav
Nonepe{HOro CeYeHus 3anexa No ee AnvHe BAOML NuHum 1.[.. O6bem
nnacra onp KaK r 3aKs BHYTP®

iy (51 Sala (st

l«’\'«l], i3 (7.5

rpe L 11,..., N - nop HOMepa nonep: ¥ nnacva;
Ly, Ly, In, Iyyg - pacciosHwe B M BAonb nuHum 1L
COOTBETCTBEHHO OT KOHTYpa 3arnexu Ao cedeHust I-1, or cevenus I-1 ao
cevenun [I-11, .., or ceuenun N-N fio koHTypa 3anexw; Sy, Syi....,
SN - Nnoiyaau nonepeyHbIX ceueHuit Nnacta B M2 COOTBETCTBEHHO B
Hanpasnenuax I-I, II-11,..., N-N.
LLIupOKoe P pac p i o» P
3BM cuutare NpuMeHeHue MeTofa
rpa¢u~4eckoro umerpupoaamn BECLMA NEPCNEKTUBHLIM.
P! nop! ky P Ha
KepHoB, P “3 NPoAyKTBHOrO pa3pesa
npu GypeHuu ckea¥uH. OfiHako B CBA3U C MarnbiM BbIHOCOM KepHa
3HauMTEnbHble YacTu paspesa, Bbl Thie, O
4aCTo  HeuccriefioBaHHuIMK.  [O3TOMY  3HaYMTENbHYIO  LEHHOCTL
pes peay ouyeHu  nop c
NPOMBICIIOBO-TE€0! . T He
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Herocp y y rop , Ho

b KoTopble " cBRsaHbl
PP IbIMW C KonnekTop "
nopoA w, 8 , € WX nop , onp # 1O KepHy.
Npu oueHke cp OTKPLITOM MOP BbiGOp TOro

WNW UHOTO BapWaHTa yCpeHEHUR 3aBUCUT OT XapakTepa W3MEHEeHUR
NOPMCTOCTH MO MIIOLAAV 3aNeXy U NO Paspesy, OT YUCHa CKBaXMH U
PacnonoxeHnn wx Ha CTPYKType, OT KOoNudecTsa onpefieneHuii no

Cpentuii 14 OTKPLITON MOp m Kak
wnm cp

m= '\,"'n':,;n',n;_', ‘.I;l,‘ . (7.6)
a TaKKe Kkak cpep)
' an
m —— o N .
FhnQUimy +1 my+. 411 m,
rRe my, my,.., My, - Db P no
CKBAXMHAM.
MNpu AaHHbLIX
P Py P! a
NPU ManoM Ko: - r e unm cp
rapMoHUyYecKoe.
Npwn e OTKPLITOR
HeC D _"“ y
nopoA no nop! " u3 Gpasyys p
Koadbdpmument ¢ ky oy
naGopatopHbiM nyTemM Npu KepHoB, B
cneumansHbix CKBaXuHax, rAie NPOAYKTUBHLIE OTNOXEHU nponneuu c
P >-GUTYMHbIX)

npouuaoqnux pacvsopoe

oueHUTL B
nopax nopofl. OAHAKO TakMX CKBAXWH HEAOCTATONHO, “nostomy ©
HehTEra3onpoMBLICNIOBOA NPaKTWKE Yauje MONb3YIOTCA KOCBEHHLIMU

on P
Lo nat PHBIX U reoc
p b B p
5.1
Meroas y 7 Hed
IYHbI "

-165-



npy ol.(eo-;e 3anacoB. Kak u3BecTHO, OfHUM U3

asnuetm pexuM nnacra. Npwn

- CTBEHHON CYICTEMBI 33BOfIHEHUR, re.q;armueampempaﬁomnm
BCEX 3anexeii ofvmako. ONHAKO, Kak MoKa3biBaeT onbiT pa:paﬁomu
BENMUMHL! TEKYWIET 1 KOHEYHOM HechTeoTaauM ANA Pa: "
Aaxe ANA pasMmuHbix GNOKOB OAHOW W TOW Xe 3aneXi CyliecTBeHHO

eHb!  OFPOMHBIM - PasHooGpasviem
reonoro-reodammecmx ycnnem B KOTOpPbIX HAaXOfATCA 3anedm HedbTv.

VaMeHWBOCTL  reonofvMecknx  Xapak nnacta Kol o
MPUHSITO BbIPaXaT NPV MOMOLLM NOKA3aTeNel HEOJHOPOAHOCTU.
K dreotpawm 7 puay
W  npouy p sanexu. Jra  BenuuuHa
rokasbiBaeT, Kakas fons
U3BNEeKaeTca unu MoxeT GbiTb npu y
3anexu 1o p cTH

Wcnons3osaHue npoHULaeMocTW NnacTa M BAIKOCTH
HedTU Npu nporwose « KOHEYHON HedTeoTAaYMN

Npu np preoraawm B Z
b oW Xapakrep! vacto vcnonbaytor
b nnacra ]
npu p Gunep
v HepTu 4o

"’"/l B NNAacToBLIX YCNOBWSX  UCMONL3YIOTCS ANA NPOrHO3a

KOHeuHo HedTeoThaun B paspaboraHHoM MHKwerosuM v ap.

"BpemeHHoM MeTORUueCKoM no

KoahhuLmeHToB b uu npy  NoA

HE(TH 10 AGHHLIM [eONOMopa3BefioHLIX pabor”. Cornacko TOMy
UM yuuTbIBaET

xapaktep nonnex'ropos " Hacuu.taroumx ¢mounoa pexum pabotbl u

BENU4UHY 3aNacoB 3anexen.

Mo HedpTRHBIM 22l o pexu
MOM ¥ HedpT™ puit A+B+Cq
MeHee S0mMnH. T, ol

y [} BaHHbIX MO

Gol i B Pa3nuUuHol CTa-
Amucm.umaa'!aooa I'Ipu:vrwacaawcGorbwm

Ted oHU Ha rpynnel No

NMTONOMMW KOSUIeKTOpOoB, UxX DAHOCTV U XCT.




Puc.32. Tpacdk 3aBUCUMOCTH  NPOBKTHBIX 7
KO3pUyMeH!

Toe wehTeorzaun h OT cooTHo-  G7
wenun BRIOCTER HOdTM U BOAL ""”mn 06
g B
oo N
POBbIX KOMNEKTOPOB C Pa3NUMHOA NPOHWL@- » ~ [ 2 2|
MOCTEI0, Pa3pabaTLBaeMLIX NPU BOJOHANOP- 0 >R IR
HoM pexwvme. LUP NUHUIA - NPOHULAEMOCTL 4 N -~
1015 w2 Po32), Y
03
o s 10 15 20pm, /e
7
06
Puc.33 pacu 05
or
HUA BAKOCTEN HedTU U BOABI ANR HEOAHO-

POAHBIX TEPPUTBHHBIX NOPOBBIX Konnektopos 0%
C PaaNUYHON NPOHWLBEMOCTHIO, NpU BOAO-

HanopHom pexume. LUudp numai - npown O
yaemocts 1015 W2 o
7
Puc.3d  Tpacu 05
or <
HAR BAMKOCTEN HOdTH U BOALI ANA KapBoHar- 0.4
HBIX NOPOBBIX KONNEKTOPOB C Pa3nUuHOM NPO- D%
HULBEMOCTEHO, PaIPaGaTLIBaBMBIX NPH BORO- (5 3 }:’D\_
HaNOPHOM Pexwme (N0 «BpemenHomy meTo- ” "~
AVMECKOMY DYKOBOACTBY» /9/. Lncbp nuui - 0,2
NPoHMYEBMOCT, 10716 M2 o 5 10 715 2‘/“»./}“.
Mo KC 3T, 3anemv B TeppureHHbIX

vmnermpaxuaxapﬁonavm KOnnexTopax, Mo CrefieHn HeOoAHO-
popmcmnonnenopoa»acpasmrenwomoponmxu B HeofHo-
POAHBIX.

P 06bexTbl ¢ Ko3dhhu-
Gonee 0,75,
MeHee 21 W YUCNOM XapaKTepHbIX npocnoes Gonee Tpex; Kapﬁoaamue
KONNEXTOpb! Mo CTENEeHN HEOAHOP OTHECEHb! K P
Mo nna PP KC
Pynnb ] , 10" M* 20-

50, 50-100; 100-300; 300—600 Gonee 800 fOns xapﬁonamux
KONNEKTOPOB BBMAY OPAHUYEHHOCTM WCXOAHBIX flaHHBIX 3anexu
B

no
-10""* M 20-50; 50-100; Gornee 100.
Ans onp P nayn no

npencramrenuue Ha puc.32, 33, 34.
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Mony AC TeCHOI CBA3LIO,
ofiHako, KaK W niobbie OHU

v xapakrep cn 10,
Npu atom cneayer wmeTs B BUAY, 4TO HauGonee HanexHbie
pesynuTarel fiAloT nesble U LEHTPalbHbie 4acTu KPUBbIX, MeHee

- npasble, y no c
rpacukamu.

MNpw rp: Ha fiBe

Ana 5 u

100.10" Mz) enyer Gpatb no obeum “

dTeoTAauM n| Kak cpeqt oe

w3 asyx otcuetos. Mpu onpefenexuu kosdduLmeHTos HedTeoTAa M
no pAaHHeIM  rpadukaM  crnepyer MONb3OBaTLCA TONLKO  NpuBe-
Ha HuX He np K ux T
akcTpanonsuywm  Metog mexay
KPMBLIMK UCKNIONAETCA BBUAY TOMO, YTO 3TU KpWBLIE MOKa3biBaloT
b Aadn oT i 7
HepTM WM BOAI HE ANA  KAKOfO-TO OTAIENBHOMO  3HaueHus
npoHUUaeMocTW, a Ans ee Meton P
NIPEANaraeMyix KOUBLIX HE PEKOMEHAYETCA BBULY TOfo, 4TO o6nacts
# HepTV U BoALI He NoaTeBepxaeHa

hakTUdecKuMn mexay

p P " arvon B AaHHoh obnactu
MOXET BbiTb UHBIM, YeM B ] n
HedbT! U BOALI.

MNporHos TekyweW u koHe4YHOW HedTeoTaauu C
MCNONL3OBaHUEM KOMMNEKCHLIX NoKa3aTenen HeoAHo-
poaHocTH.

7 Bblle Ha

GOnNbILIOIO rEoNorMYEcKoro Matepuana NokasaHo, 4TO NPU OAHMX
W TEX Xe BRIKOCTM HedbTu W NPOHULAEMOCTH MNacta Benuumka

UM CYLLe 3aBMCUT OT  HEOAHOPOA-
HoCTH nnac‘ra. yem u ob ee
nporHosa. [N WCKIIOYEHWA  JTOTO  HEeAOCTaTKa  CO3AaHbI
reonoronpoMeICnoBbie  Mofienu ¢ 0
noka3sateneii HeopHopoaHocTu Ans obbekTos 111 n IV uepapxuieckux
YPOBHEW.

n Kueon ® a Pl i
XxapaKtepucTuku obvexra npun
HedbreoTaa M pernanempoeano PO 39-1- 19979 . Ucronbays ke

B ol W xapakTep "]
wcronb3yn flaHHbie o wen v W Hedp aye obveiTos,
B " cragum c




Wl]t?

8

3 8

mexuas wegmeomdava, %
g &
88 emmsEsR

a5 0 " 0 25 30 40
HreatMoan
Puc.35. Npumep rpaco- el

2/BNTAUMOHHOI MOAENM ANA NPOTHO32 TeKYLLeH M KOHEYHOM HechTeoTaavM. LUndp KoUBLIX
- 0BBOAHEHHOCTL NPOAYKUMM, %

PErpeccuoHHOTO  aHanuia nonydeHbl MpoCTble  CTaTUCTUUECKME
moaenu, an p P TEKYYIO W KOHEHHYIO
¢ Ny npu pi ol npoayxiuu B cnyyae
BbITECHEHWUA HedTU BOJIOA.
AHanuTUuecKoe BbipaXeHue MoAenu:

7=40 1) - BO Kyeonr Kaan (7.8)
e A (1) - uneH yp B
A MOMEHT Bp B(r) - npu
Ha i MOMEHT
Kneon i Hec W, Kyan -

koahduuueHT 3anaca HedpTH, NPUXOAALLETOCH B CPEfiHEM Ha OAHY
CKBaXWHY, PaBHbIi i OTHOLIEHWIO Qipakcr. a cxn. /300 Thic.T

Ha puc.35 paHo rpacduyeckoe oTo6paxeHue Moaenv npu
obsogHeHHOCTU NpoaykLum or 10 ao 98 %. TexHonorus paspaGoTiv B

poii Mepe y € nomolLkio MeHTa 3anaca,
KOTOpbIii BBOAWTCA NpU Np: HedTH,
NPUXOAALLMXCA Ha CKBaXuHY, cBbilte 300 ThiC.T, @ ero BBEieHue No
] y CMbicny Xxap pUay yi reonol 7l
P p ¥ oGbema.

MNpueepeHHan Ha puc 35 mMopenb - NpocTeiluan w3 cepum
ananTauuoHHbIX P ICNIOBbIX "N ArNM
(M.A Tokapes. k ] POMbBICNOBLIN 3a
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yeit npu Hec™ Bogoi. M.:"Heppa”,
1990) Ari I'lM MOryT 6biTb UCMONb30BaHbl ANS 06beKToB Ha nMoGom
Mepapxuieckom yposHe.

n HedTn B P y (8
puv). 6GepyT cp > y no nnacty Ha
OCHOBaHWM AaHHBIX aHanuaa npob Hed:'m B3ATHIX NO PAAY CKBAXWUH
Mep: ] b o, wnm Y,
6: i Y " HedTw b, BBOAAT ANA
A Hed TV B HeApax K CTaHAAPTHBIM
Ha 06 v L i
HepM no ™M 'OpHOTo

rnyGuHHOA npoﬁu nnacvosoii MEQQTM U0 KOCBEHHBIM nytem
Kpome oGbemHoro npwu noncqere 3anacos ned)m UCMONbL3YIOT
mMetosibl
MeTtoq matepuanbHoro Gananca ABNAETCA NPaKTUYECKUM
3aKoHa T n €ro, UCXoAsT
w3 HedTM (rasa) B Heppax
xonmecvw [ROGLITON U OCTaBLLEMICA B HeAipax HehTv.
MoAacueT m3Bnexaembix 3anacos HeddTU OCHOBAH Ha AaHHbIX 06
W Konu v
mexay HedbTbio U raom M, ) B
pa3pabotku (oTGopa ¥makocTk, rasa). Moatomy Ao Havana paspaborim
W B paHHMe ee meton oro
HenpuMeuM. KpoMe Tofo, fiale Npu AOCTAaTONHO  AAMTENbHOR
ero orpa TO4HOTO
onpegeneHus ' AoBOMEHO GoNbiLioro WHCna napamerpoa XapaKTepuay-
oLMX NnacTossble y
Temnepatypbi ¥ np) Ectb u npyrue obcronTensctea (Hanpumep,

BO3flelicTeme Ha nnact), orpal P metopa
MmatepuansHoro 6anaHca.

CTaTUCTUYECKUA MEeTOJ OCHOBaH Ha CTaTUCTUYECKMX CBAISX
Mexay pa. Cpefu Hux Haubonee
M3BECTHbI CBAIN Memqy p n
HecTh, HeTn, Aonei

BoAb! (HedbTH) B npol:wuuuu 3anexu n na«mneunumu orGopamn HebTv
nrn

MpumeHeHne CTATUCTUHECKOTO METOfa, Tak Xe Kak n Mmeroaa
nocre
OpHako it MeToR
naeT ropaano Gonee P Npw NoA
HedTy, Ana p
Pa3paboTkv [OCTATONHO NETKO, TOUHO U PErYNApHO ONPEeAensioTCA B
npotecce akcnnyarayuu. Kpome Toro, NPUMEHEHUE CTaTUCTUYECKOFO
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METOAia He OfPaHUYUBAETCA PEXUMOM PaGoTbl 3anexy. OH NpUMeHUM
npu NioGoM BO3AEVICTBUM Ha NNacT.

OCHOBHbIMM  KDUTEPUSMU BbiGOpa MeTofia MofcYeTa 3anacos
HebTU SBNAIOTCA PEXMM 3aneXu W CTeNneHb ee  MIYYeHHOCTW
(paasepanHocTy). MNpu BeiGope MeToAa nonmera B 3aBMCUMOCTW OT

pexuma PYKC : npu
BOJIOHAMNOPHOM peXumMe np 06 © U cTaTnc-
npu ynpyro- HOM ® pexu-
Max - o6bemHoro u Meroga p , npu
ra3oBoit LNk W PacTeopeHHoro rasa - BCEX Tpex MeTOfioB; Npu
L pexame - o6 ©Oro
C 0, o6 W metopn.
OpiHako, Ans co o ~DU3NHECKON
W3MEHUYMBOCTLIO, KOTAa TPYAHO Y Pt
n v Apyrux 8, 1
o6bemHoro Mewna Momer 6bITb 3aTpyAiHeHo. B atom cnyuae AaHHble
3Toro MeroAa L D YTOUHUTL
wnu p 0o B pa3apaboTku.
MNpuMeHeHne MeTofla MatepuansHoro GanaHca Toxe MoXer
nnacTo-
BbIX [aBfIEHUA B CBAN C NUTOI O

nnacra. Torna Gonee acpexTuseH cramcrmecmu meToa.
MNpu BLIGOpE MeToAa NoACHETa 3anacoB HedbTu B 3aBUCUMOCTM OT
CTeneHn pa3sBeAaHHoCTH 3anexu (kaTeropuii 3anacos) HeoGXOAMMO
[e]

bCA 6 W MertoA noacuyera
3anacoB MOXHO NPUMEHATL Ha NtoGOoi CTaiun pa3BefaHHOCTH 3anexu,
cTaTuCTMUECKMiA - B Tex Cryuasx, KorAa MMeloTcs  AaHHble
npoAo:! i - TaKKe

NpU HanuuuM AaHHLIX, NonyyaeMbix B npolecce Gonee unu MeHee
AnutenbHoi pa3spaboTku. MoaTtoMy 3anachl Huakmx kaveropuii (Cq,

C2) non o6

7.4. MeToabl noacyeTa 3anacos rasa

Mpu noacuere 3anacos rasa pa3anuyaloT CBOGOAHLINA Fa3, T.e. u3
ra3oBbiX 3aneXed W rasosbix LWANOK HedTeralosbix (ra3oHechTsAHLIX)
3anexeii, u ras, pacTBOPeHHbIi B HedbTu (NoNyTHbIA ras).

7.4.1. NMopcueT 3anacos cBobogHOro rasa

O6beMHbIW MeTos nNoacyeta 3anacos CBOGOAHOMO rasa
Ha Tex xe T obbema 3anexu, YTo u
06beMHbLI METOZ NnoacyeTa nnacoa HedTu:
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Pofo” Per Ger

O =Fhkofke e (7.9

fae Q- HayaneHble 3anackl fa3a (B CTaHABPTHLIX YCNOBUSAX,
Per= 0,1 Mna, 7,=293 K); /" - nnowage 8 npeaenax KoHTypa raso-

, M b - 3 Ly M k-
podi OTKPLITON NOp L Po- nnacTosoe Aas-
nexne e 3anexu, MNa; p., - MMa, e
3anexu nocne rasamny
NEHUA Ha YCTbe CKBaXMHbI Aaenenus, pasHoro 0,1 MMa; «,, a¢ -
p Ha yrr p ra3oB oT 3akoHa Boiins-
MapuoTTa COOTBETCTBEHHO ANA A3BNEHWRA p, W pc . PaBHbie 1/z, Tne
=pVIR1) - ¢ rasa, onpep W no
f npobam; [ - P Ha YPYy AnA
obbema rasa K cTaHaapTHOW Temneparype: T ! T
=203K/(273K+1,, ); k- \MeHT rasoHackiLy ¢ yuerom
p Vi BOABL: Iy, - patypa. °C.
MeToa nopcuera 3anacos fasa NO NageHMi0 NNAcTOBOTO
nasnexns Ha CBRA3N raza ¢
8 6

rasoeoii 3anexn. Ecnn Ha nepsyio aaTy noacueta 3anacos & Hauane
pa3pabotiv 3anexm gobeimo ) obvemos raza, Npu 3ToM pasnexne 8
3anexu coctasuno p, a Ha eTopyio Bonee noaaHiolo aaty orobpaqo
Q> obremoB rasa u nasnexne paBHAeTCA p; , TO Aobbiva rasa 3a s1oT

nepuwoa (ot P! [0 BTOpOrO ) Ha Ly
[A3BNEHUA COCTaBUT:

Q=(%-A)Mn-p) (7.10)
HUcxonn u3 Toro, 4to u B A npu r 0
A3BNEHUA B 3anexm N0 Hi W ero ] GynyT
AOGbIBaTLCA OAMHAEKOBbIE KONMMYECTBA a3a Ha eAVHULY naneHus
A 3 yuaT b AnA
rasa:
Q=@ @r-p P -2 @), 7.17)

rae (. - NPoMbILUNEHHbIE 3anack fa3a Ha naty, korpa yxe Guino
orobpao rasa (), ™.
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1] A HbIM MeToA no NageHuo
AaBnNeHns He NPpuUMeHWM, TaKk kak npu HORCHGYE 3anacos rasa 3TuMm

, 4TO nep ¥ obvem nop nnacra,
3aHATHIN  1a30M, He B8 Npn
ra3oBOAIOHANOPHOM  peXmume 8 Heof
nonpasky Ha KONM4eCTeo rasa, 3a onp ]

nNepvon BpeMeHn Hanopom Boawl (' ). Toraa ¢opMyna ana noacyera
3anacoB NpUMET CNeayIoLMA BUA:

H&-G-Q) e lpa-p @) (7.12)

OcTatouHoe faBfeHMe B ITOM Clyyae yuuTblBaTlb  Her
HeobxoaumocTi

Ecrm rasa, POM BOAbI, ONpes
HEBO3IMOXHO, 3anacel rasa y A ob
MeTonoM

Ecnn p TO nocne onp

rasa A 3anacel
0= Ol (7.13)
fpeIT-

O6vemHbIi MeToA nogcuera rasa MOXHo npl Ha
noGoid cragum 3anexn. Ana metosa
no VMeTL  faHHbie

SKCMNYATALMN CKBAXKVH,
O6veMHbIi  MeTon  npuMensietca  npn  nioGoMm  pexmume

paboret nnacra. Mevog no 0
3peKTMBEH MWW NpU [a3oBOM  pexmme, npn BOAIOHANOPHOM
PHOM) pexsiMe p (Y] AOM Pe3ko
CHuxaeTca
Ona pi mertona nopcvera
no o T
Konuuectsa [OGLITOTO W3 3anexu fasa Ha emnuuuy nanexus
A3BNEHNA B pasHble Ecnu  pesy
amMx  p: T, MOXHO  Mpw Meton  no
pobbiToro  rasa  wa 8 Gonee
Ha

Hanopa 8o U BblTecHeH!e uMn YacTn obbema rasa.
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7.4.2. MopcueT 3anacos rasa, pacTBOPEHHOIo B HedbTH

BanaHcoeeie 3anace rasa, B HedpTh, i 0T
no copmyne:

Qv6an =Cnoan To (7.14)

rae Orean Ouean - Banancoswie 3anacel fasa, wn HedbTh, T,
I'y - copepXanve faza B8 HeTM NPW HauaNbHOM MNNACTOBOM
nasnenmn, MT.

rasa, p: P 8 HedTy,

3aBACMT OT pexvMa paboThl HeddTerasoHOCHbIX NNACTOoB.
Mpn BOpOHanOpHOM peXwMe (NPM KOTOPOM pa3paGaTbiBaercs
[ P M Poccum) 7]
¢akTop B Mpouecce IKCNIyaTalMu 3anexu Mano MIMEHAeTcA BO
BpeMeHyn, N WIBfleKaemble 3anackl fala, PactBOPEHHOTo B HedTy,
nop no v

Or iy =Qamm 1 (7.15)

rpe I” - rasosuiii ¢hakTop, M’h, 3amMepeHHbiiA Ha NOBEPXHOCTM NpU
paeneHum 0,1 MNa, Oy 1,y - M3BNEKaeMbie 3anack Hep™, T, O iy -
W3BrEKaeMble 3anack 1a3a, PaCTBOPEHHOTO B HedbTh, M’.

7.5. Tpe6osaHuf, NpeabABRsemMble K pa3sefJOHHOMY
BypeHuto ANA NONYyYEHNA KayecTBEHHbIX MaTepuanos
Ans NoAcuyeTa 3anacos 1 NOAroTOBKYW 3anexen HedTn
v rasa k paspaGotke

TouHoCTb NoAcyeTa 3anacos HedTW M rasa 3aBUCUT OT KayecTea

y ol M pat

Ha CTpyKType, TiUATENbHOM
oT6ope KepHa M3 NPOAYKTUBHBIX TOpI a TakKe
Heof W MOXHO

COKPATUTL YUCTIO Pa3BEAOHHBIX CKBAXMH M B TO Xe BPEMA NOMYWMTL
NONHOLEHHBIE AaHHbIE AN MOACHETa 3anacos.

3afava GypeHun - nonyyeHne AaHHbIX
ANA noAcueTa 3anacoB HedTM W fa3a, a TakKe OaHHBIX ANs
OV CXeMbl p Npn

p o7 80 M
PauMoHanbHOE PacrioNOXEHNe Ha CTPYKTYPe Pa3BefouHbIX CKBANMH.
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Mpu arom Takoe 0 N

yBEfMUEHME KOTOPOro He Npl T K Cyny
Pe nepsbie
Pa3BefokHEIe cKBaKMHE! Gypute no p
npn y ero Ha [NyGuHax, OCBOEHHBIX
anA Vi , WM onp Ha
npc no “ y P) "
Ana  Geictp BO BCeX BIX
r P [}
6 Npn " ocoboe
HWKHO ynenate «aqecmy pOBEnEHHA rE0NOTMHECKNX, FEOUINIECKIX
Kauecrao reonorm4ecKknx W npn p
onpenensieTc NOMHOTOA  BbIHOCA, NpaBUNbHOCTBIO OTGOpa U
p Py ana
orGopa KepHa BOMKEH BaTL ]
Ans 100 % ortbopa
nepua Hexoropue Bune TPeABaApUTENBHOTO U3yueHUs KepHa, Takve,
KaK ICLEHTHO-BUT aHanms,
ROMXHbI OCYLL nocre nopbema kepHa
Ha GypoBoit
Ocoboe Hapo y P
MIPOAYKTUBHBIX P " y y

reoh3UECKNX NCCNENOBAHNIA B HUX.
Mpu  BCKPLITMM  NPOAYKTMBHBIX  FOPUIOHTOB  MCMONB3YIOT

yto He  ofbpa-
3ylowlyto B nnacre 3oHy ny P Bcem
ans i

uccneraaHuu

i i [[onXeH

CoOTBETCTBOBATHL reonoro—(pmmecuou XapaKTEpUCTUKE BOIMOKHbIX

NPOAYKTUBHLIX ) npn . Npu 3T0M B OAHOA

W TOR Xe B p: orl Komnnexkc

b W mower  poct HO  CUMbHO

pasnuuaTbea
W nonxeH
pabote! ] WK oTcyTcTeue

[MOPOAVHAMUYECKOA  CBSI3N  MeXOy  OTAeNbHBIMM  Mnactamm,
NpOAYKTMBHOCTL NnacTos. Mpobbi NNAcToBORA BOAL!, HETH U rasa no

Kaxaown , nony npun NPOAYKTMBHBIX
8 y ana

pens mnanko- i # wn raos

( raios n ]

HACBILEHHOCTH HehTH Fasom).
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Npu eny OLEeHKEe XapaKTepucTuK

] WX npu ouewke
L ym.
np @ An
ux npu nwx P ]
6) W ans Tex GynyT
NPOMCXOANTL Ha BCEM NPOTSXEHNM pa3paboTkn
Cnepyet 1 ()
e Ha paty yacto
NPUBOAUT K TOMY, 4TO B i npu
no oHn o
HEN3yYeHHLIMM, HECMOTPS! Ha TO, YTO BCKPBITH COTHAMM CKBaXWH. WX
Ha pa3spat L c
PyA seuay rmapoA| oro [
c np

A N

KOHTPOLHBIE BOMPOCHK! (k rnase T)

1.1 o

2. lNoHsmus o 2pynnax 3anacoe.

3. K ¢ u i

4. OcHogMble Kamez0puuU 3anacos.

5. X: HBIX

6. I

7. T ped K SHBIM O npu
3anacoe.

8. Oci sl Hepmu

9. Oc ol 2aza.

10. O; i p
memodos nodcyema 3anacos Hepmu.

11. O, '

memodoe nodcvema 3anacos zasa.
12 ObvemHbli  Memod nodcuema 3anacos Hepmu U e2o
803MOXHOCU.

13. 3y L]
o6 bemHoM memode.

14 Me npu oueHKu J Heg npu
nodcveme 3anacoe.

15. Ty ped; K npu




Pasden III

Hedbrerasoas rugporeonorvs

3ra orp: 3HaHWA % MAporeonortyecknx

A , COXp " yr
B ee 3aaa~|y BXOAUT ruaporeoso-
rMyeckux nokasavenew c yenso ameKTMBHOI'O BblABNEHUA B Heapax
3anexeii HeTM M rasa. BawHoe mMecto B HedTerasoso#
TMOPOTEONOTMM  38HUMAIOT  BOMPOCH!, CBA3aHHLIE C PalBenkod M
pa3paboTKo HeTAHLIX W Fa3oBuiX MECTOPOXAEHWA, OCHOBaMU

XpaHeHus rasa M HebTH B Map epe U r OXpaHb!
oKpyxaloLuei cpeal.

Hauano uay BOA Hed "] K
koHUy XIX B., K ) 7]
B Poccum K uucny nepebix W BOA b
MecTopoXaeHW crenyet otHectu H.WN. Aunpycoaa KB Xapquosa
AN .B. - T. Xahra,
Y. Nanemepa, L. Pogxepca. B 1934 r. Guna onysnm(osana pabora
K. p “Boabl Hed #. lopom nosxe

0606L; 60 ] ¢ar- " P KHUra

B.A. CynuHa "Bope! HeTAHBIX MECTOPOXAEHHA", 3aTtem
“Maporeonoms HedTaHBIX P " (1948) n o6

OCHoBaxX Knaccugukauum NpupoAaHbix Boa (1948). LUupokuid pasmax
6ypenun, B TOM WuCRe U Ha HebTb W 1a3, NOIBOMMN NOMYYHTE MHOTO
o BOAAX KPY CTpaHbl. 3TO Hawno
otpaxexue B 50-ToMHOM onmucaHum “Tpporeonorns CCCP"(1966-
19781r). B amm xe ronu BypHo pa:auaaercﬂ HedTerasosan

ARP wA, P Pop!

Jila! . paGom B neqneraacaou
mapo 3a en necsT 8 Hawe#n
cipaHe M 3a pybewom .M. CyxapessiM. AA  KapuesbiM,
B.H. KopueHLuTeiiHom, B.A. KpoToBoiA, M.U. Cy66oTo#,
ﬂ.M. 30pbKUHBIM, NnH. KanueHko, A. Konnunom, no

v O - AC. POM,
EA.Bapc BM Weeyom, B oGnacm nNaneoraporeosornyeckux
PEKOHCTPYKLMIA - C.B. B AM.
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N.A. AG 8 & 0BOW AP -
AP. AxynpoeoiM.  1O.M. larrenbeprepom. AM. H
1. Kevizom n ap.

Masa 8

Boabl HE(PTAHBIX U ra3oBbIX
MECTOPOXAEHMUIA B CUCTEME NPUPOAHBIX

BOA

Hedte 1 yr rasnl B BOAHOW cpefge.
OGpaloBaBiuMecs 3anexyu HedTv W rasa B TeUeHWe BCEro BpeMeHn
cBoero cy bl NOL; BONAMM M TaKUM
o6pa3oM TeCHO C€ HUMKM . Ci yr

PHBIX CUCTEM W

npn ALP W B TeueHne reonoru-
Yeckoi mcTopun 8O-

nepebix, Ha cocrase HedTed M rasos, a BO-BTOPLIX, Ha hHanKo-
WmMx ux 8o ITUM OBBACHAITCA

HeKoTopble 80a N rasosbix

MecTopoXaeHui. BMecTe C TeM OHM HOCAT YepTbl BOA AAHHOTO Nnacta

wn Anp

W rmapo p uTo
Ha UX NPUHAANEXHOCTL K NPUPOAHBIM ao,qam nwroo-pepu ¥ KOHKPETHO
0 HedbTerasol

8.1. Buabl BOA 1 ycnoBus Ux 3anerasua

B 3emHOl Kope BoAb! HAXOAATCA B OPHBIX MOPOAAX B PasHbIX
dopmax. Beinensiores cnepytouwme sunel 8oa (puc 36) ceobopHan

rpasuTaLuoHHaR p 0 ).
3aMKHyTast, ( ), P
( P pOUPp ).
P! m N KOHCTW
B ot  BOAA MOXET GbiTb

XKNOKOW, TBEPAOH (nea) u napoobpasHoi.
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Puc.36. BaanMOOTHOWEHWA MEXAY Paani-
HbiMK BUAAMW BOA W MMHEPANbHLIMK KOM-
ToHeHTaMM NopoA (no AA. Kapuesy):
1 - MMHepanbHbe YACcTUUSI NOPOA. 2 - M-
HOPATbI C BINBHWAMA BOALI, B! BOALI
3 - an . 4 - nuocopompoBan-
Han, § - kanunnapHan, 6 - CTLIKOBaR (NeH-
8 - ceobogHan rpaBuTayvoNHan, 9 - v’om:
Kyna Boak B BUAe napa
C )
HAOKOM 8 np P
nopax. Oxa nop r A cunbl 1
ADPH CeofogHan ka-
pHan sona ] p nopax ¥ Npu ux cnnow-
HOM 3ar Moxet P a
npn nop oHa nop
cunam. C yTan BoAa (npeumy 8 rnuHax)
coGow \OKY1O BoAy, oT oc-
HOBHOA Maccht ¥ BOAYI, an nopony CNosMM cBA-
3aHHOW Mnn i BoAbl. BOALI B
Ha 4YacTuy cunamu mone-

[ cnoi B Hec-

KONbKO AECATKOB MMM Aaxe coTeH Monekyn. BHyTpeHHW A croi atux
BOZ, MPO4HO CBSI3aH C NOBEPXHOCTLIO MMHEPanbHLIX “acTuy (npoy-
80A3), 8O cnoe 3TM ¢BA3N ocnabeBaloT (poix-
noces3avHas Bofa). B Mectax cOnNMXEHMA MuHepanbHbIX YacTuy no-
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ponbl cnod ] BOA YyTONLLAC n obpa-
3yeTcA CTbiKoBas (NeHaynsipHasn) sona

B HehTAHbIX U ra3oBbix 8 NpC Vi 4acTi nx npt

, n soabl TaK Ha3ul-
Baemyio yio BOAly, T.€. )
nocne ero 3anonHeHuA HedTLI0 NNKM Fa3oMm. Copepxatie OCTaTOuHOI
80Ab! MameHsieTca ot 0 o 15 % 8 rmapodobHLIX M Ao 50 % B rmapo-
GUNBHBIX KONnekTopax. CpeawHee COAEPXaHWe OCTaTOuHOM BOAbI B
ruppocobHLIX konnekTopax 7-10 %, a 8 ruapodunbHeix ot 10 o 30%.

Mo Pt CBA3N C BelLw
p yto U xonmryuuounybo 80bI.

u Boga B Konu-
YecTBax, Hanpumep, B Lieonmurax, onane SnOg n Hp0. K yeonutHoii
Bopie AA. Kapues (1992) otHocut y Bony, L) B

TKaX Tl
PUNNOHUT, nesepbepm u Ap.). B MoHTMOpUNNOHUTE cogepmuvcﬂ 24 %
(oT Macce -17% B0A.

Kpucrannmamomaa BOAA BXOMMT B COCTaB KPMCTaNNNJeckol pe-
weTi 8 . HO MU ee ONHOTO paspy-
WeHuA Muvepana He npoucxogut. Tak, mnc (CaSO42H20) nepexoaur
npu aerwaparayuu 8 aHmaput (CaSO4). KoHctuTyumoHHan Bopa (Hanpu-
Mep, B CNiOAAX) BLIAENSETCA NMLLIL NPU NOMIHOM Pa3pyLUEHUM MUHepana.

n BOAK! B (nep)m s
WMEIOT [OBOMNbHO (2 n neAbl
BCTPEYAlOTCA B 30Me Tonuy,
030He), napbl - B Ha
60. [y rmuakme 8oAbI
Taxum obp; 80/a B P opmax nopbt 1

NYCTOTH TOPHBIX NOpoA. KOMNOHEHTLI BOAOCOAEPXALLEH OCAN0YHOM No-
POAb! 0BPaIYIOT CUCTEMY, BKIEOHAIOLLYIO NOACUCTEMDI © @) TBEPAYIO YacTb
(Teepayio ady), r.e. CkeneT, LeMeHT, oOMeHHoR Komnnekc; 6) xmakyo
4yacTb, T.e. BOAb!, BOAHbIE pacTeopbl, HedTe; B) rasoBylo ¢asy.
YCnoBus 3anerasusi BOA B 3EMHOM KOpe B 3HaUUTENbHOW CTeneHn
33BUCAT OT XapaKTepa BMELLAIOLIMX NyCTOT - nop. KaBEPH, TPELLMH, MX

CBA3M MexXay coboii. B n UK 3 M, H.W. Tonctu-
XUHBIM U U.B. (1987) b el M
TMna BOA - m [
K BoAaM C peuy 3
op! Py v Tpeuy P . N
BOAB! € 0D KONNeKTopamun.

Wx nopuctocTs obycrioBneHa CTpyKTypoi W pacnonoxeHMem MuHe-
panbHbix 3epeH. JTO BOAB NECYaHO-ANEBPONMTOBLIX Mopod, fpa-
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BUAHO- A FOPHBIX KOHYCOB BblHOCa B
n o N oBble  BOAB
xapax‘repnu NS NecuaHbIX U APYTUX OCA0UHLIX MOPOA, HAXOAALUMXCA Ha
NepBbix 31anax ¢oj B HUX TpeLLy cTpyxrypbl. Mo mMepe
norpy 0ocafKos, Y NOpPOL U POCTa FeoCcTaTMHEecKoro
nopbl Y ny B
pesynbrate av0f0 Npouecca, wero ¢ pa
MHTEHCUBHOCTU B PasHbix rec TPYKTYP!
NopoBble BOA! MONYT nepeifTu B mpoao-rpm.wue [l meu.munue
Mnacvoeble Tpewy BOAB! pacnpocTp B
nopogax NnaTgopMerHbix obnacTerl U B KPUCTANNMHECKAX MaccuBax.
ni pt BOAL XapaKkTepHb! ans
kapBo v Tepp! p6 nopop, B pApe
cry4aes NNacTel UMW NH3LI TNCA, BHTMAPUTA, KaMeHHoii conu. JT1o
BOAbI P B ronu.gax Pycckoti u CmGupcKou
or!
nnuv (I'IpeAKasKa:be CpepHsis A u 1n) TpewmHHO-¥MNbHBIE
BOAb! XapaKTepHbl ANA ropHo-cKnapuateix obnacted HauGonowed
obi nopoasl, B MeHbluei
CTeneHn - MeTaMopH3oBaHHbIE TEPPUreHHbIe OTNIOKEHMS, Hanpumep,
cnanubl. KapcToBo-¥mibHble BoAbl NPUYpOUeHs! K MPaMOPU3IOBaHHLIM
W3IBECTHAKAM B OpOreHHbIX obnacTsx Kpuma Kaekasa, Tsaub-LUans,
CasH. C 3oHamMu e

MuHepanbHbix BoA. CreneHb o TeKT 30H
3aBUCMT OT W n onpea B OCHOBHOM

COCTaBoOM Bmemacoumx nopon n B
Ci chopMbl  TpanmoBbId Mamamm WMpOKO
TpeLw BOA, Ul no
KOHTaKTaM TPANMOBLIX MHTPY3UA W OCAAONHBIX mpon, HeoBxoaAumMo
ans M mMap yCroBui,
wnm  nper ¢ ]

COXpaHeHuIo 3anexeii HedpTn u rasa.
NaeoBbie BOAB NPUYPOUEHH! K 3 Tenam.

HOCTb 3(ODYIUBHLIX NOPOA 3ABUCMT OT TEKTOHUHECKOW TpeLyuHo-
BarocTu. M; B0A00Of XapaKkTepHa Ansi NOpUCTLIX

Tychoe. fasoBeie Boabl pacnpocTpaHeHsl B 06NacTsx passumms Tygo-
reHHbIX U 0cafiouHbix oBpalosanuii B npepenax Manoro Kaekasa, Kam-
yatku, 3abaiikanest u ap. Bopa B 3eMHoil kope BCTpeyaeTcs nouTH
NOBCEMECTHO W XapaKTepusyeTcsi MHoroobpasueM ycrosuii 3aneraHus.
Owu pa3nuuHbl B Npegenax cywm, Mopei u okeawos. Creuuduyeckue
YCNOBUS 3aneraHusi Bof, XapaKTepHsl AR KPUONUTOIOHLI M PaioHOB
COBPEMEHHOTO ByTIKaHW3Ma.

Moy 3aneraHms no, BOA Ha Bepx-
HIOIO 4acTe fmTocdepbl P Ha 30Hy n  30Hy
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Puc.37. Yenosus 3aneraHus BoA Ha KOHTHHeHTaX:

a- B8Ok 6~ ;@ - Bopoynop; 2 Kavima

NOAHATLIe BOAL), O - PaxPy=a@ (PYHTOEbX BOA, © - BOAOHOCHLIA TOPUIOHT;
- RBVKBHAR  HGY 8O, 3 - RBUXEHHA
TPYHTOBGIX BOA.

3oHei: [ - aspaymm, I - 1= 2- BOAYI; 3 - HaNOpHbIe

BOAKI; 4 - YPOBSHL MPYHTOBLIX BOR

Puc.38. Cxema COOTHOWEHHA NOAIEMHLIX BOA W MEp3Nbix Tony (Mo B.U. MNucapcxomy u
H.H. Pomatoscromy):

1 - NBCKW, 2 - FPAAWHO-rane|HLIe OTNIOXEHUS; 3 - CYTNMHKW, 4 - LeGeHb U APecsa; 5 -u3-
BECTHAKY, 6 - Necuankv; 7 - CnaHLb!; 8 - IPaHULa MHOTONeTHEMeP3NkIX NOPOR; 9 - TeK-
TOHINMECKWE HaDYILIBHHR.

Bogwi: A - cnos, 6 - Tanuka; B -
(CHBO3HOMO NUTIOLETD TEKTOHWHECKONO TaNMKka, I - CKBOIHOrO NOAPYCNOBOro Tanuka, 4 -

o -

- BHy
HaNopHeie, 3 - HEKOHTAKTUPYIOUWe HANOPHLIE



HachieHus (puc.37). B 30He aspaluu, CONpUKAcalOWENCA C aTmoc-

, 4acTb MOp ¥ NYCTOT B MOpPoAax 3anofHeHa BO3NYXOM v BOAOH
(] TOM uucne u napooGpasHon). B soHe a:cpauuu pacnpocrpaneﬁu
NoYBEHHbIE BOAbI, BOAbI, MHCDI

Boja #n X mma
PUNLTPYtoL; Bopa Ha
LLUX 1Of P Ha NYH3ax rmuH
Wny CyTnNuHKOB B Tonwie neckos. I p rpy
Bop i 30HbI ¥ 30HbI
pyHTOBLIMM BOZIAMM (mpmm npennoxed 8 1900r. C.H. Huomaibmv)
AHYIOT BOZIb, MPUYPO! TOPYIOHTY, Ha
NepBOM OT 3eMHOA T oM Caepxy
TOPH3OHT BOA, Ofpar ¥ MOBepXHOCTLIO, T.e. 3ep-

Kanom rpyHTOBbIX BoA. Criefi Ce4eHys 3epkana fpyHTOBbIX BOA BEPTVKANLHOM
MMOCKOCTLIO HALMBAETCA YpPOBHEM [DYHTOBbIX BOA. PasHocts B YPOBHSAX
TPYHTOBbIX BOA KX , 06pa3oBaHo noToka.

B 3oHe , WiCA HWXKE YPOBHA IPyHTOBBIX
BOJ, NOpbI # Ny nopop BOAOW (32 VICKT obb-
€MoB, yr 30HbI uame-
HAETCA B LUMPOKUX Npefernax. HmkHAA ee rpanvua B ocafouHbix Gac-
ceiHax rryGuHon nopop
b , He Op
Boqno Ha rnybuHax, npeBbiluatoLyux 11- 12 KM, mmneparypa Bonu

K Kp , ¥ BOAa B p
B KOM (na-

poobp. B 30He
HanopHble aonu MepexopHbii xapaKTep MeXy (PYHTOBBIMA ¥
Topt umetor OBble BO/Ibl, HANOP KOTOPbIX
pa3BuT nokanbHo. B KonnekTopax, ofpaHuueHHbIX CBEPXy 1 CHu3y
IPOCTP: BoAbl, map:

Hanopom.

BOA B KP umeloT CBoM XapakTep-
Hble 0COBEHHOCTU. OHY 3aKMIOHAIOTCA B TOM, TO BOAA B ToMuwie Mep3-
nNbiX nopoa MOXeT BO BCex Tpex chasax:
TBEpioWA (nen), Xuakon v rasoobpasHol (nap). Mepanbie Nopoawl, AB-

npu ot B8 BOfIO-

npoHuuaembie. Boabl B
10TCA Ha! e, Hble, BHY nso
Abl TANUKOBbIX 30H. B TaKKke Bofbi (puc.38).

HanMepanombmu Ha3bIBaAIOTCA BOALI, pacnpocTpaHeHHble Haa no-

TOnuw mep nopof. Onu yIoT rpy

BonaM BOAIOYNOPHBIM NOXEM KOTOpbIX CryXaT Mepanbie nopofbl K
MEXMEP3IOTHLIM OTHOCHATCA XuAKuMe BOAbI B CMOAX, OfPaHU4eHHbIX
CBEpXY 1 CHU3Y TorLamu MHOroneTHeMep3nbiX Nopoa.
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y BOAb! alTcA B i Tonwe B
Buge NUH3 n U uMetoT K
NOAMEP3NOTHLIM OTHOCATCS KUKUE BOALI, 3aneraloLiye HuKe NoaoLl-
Bbl MHOTONETHEMEep3nbiX Tonm B pAge cnyyaes B MHoOroneTHe-

Hbl KUAKMX BOA, KOTOpble
Ha3bIBAIOTCA TANMKAMM. Tamx 370 yMacTok NPpOTanBlel UM HUKOrAa

He ¥ nopoae! ¢ sonon,

cpeaun nopoa. H Tanuku

8 NofiMax U Ha Teppacax peuHbiX oNuH (NoApycroBbie Tanuku), Noa
n o ble Tanuk) ¥ T.N.

CKBOJHME Tanuk1 MOryT CBA3bIBATL MeXJy CoGOl HaaMep3noTHbie u
MEXMEP3roTHble BOALI, @ TaKXe noAmepanoTHele Boabi Wx obpa3o-
BaHve MoxeT GbiTs B Tonwy
NONOXUTENLHO  TemepaTypHbiX son (wHorma  TepmanbHbix) no
vnv 30HaM TpeL nra
B nocneawHue rogbl B 30He pa3BUTUA MHOTONETHEMEP3nbiX Nopoa
" MHOI Hedp-
™ v rasza. Ocoﬁenuoc‘m Mep3noii Tonwm cxaaunato'rcﬁ Ha uanko-
\ n YPbt
K i BOAb!I B ADP
COCTORHWE U Npu  Hanuium MeTaHa o6pasyloTCA rasoruaparbl.
CdopmuposasLunecs raaosue 3anexu Npu CHWKeHUM TemnepaTyp
Y4acTKOB 3eMHOM KOpbl, O
M.K. Kanutko (1981r.), moryT P B 3anexu
Brivsve KPMONMUTO3OHLI HEOOXOAUMO yuMTHIBATL  NpU GyRe{mu

yrnesoflopofos, a raroxe npu WFbpmpoe«e Hep™ u raza no
TpySonpoeonam.

Bp BoAbl
cucTemsl co mapo yc-
K Hum P! ( ) BOAbI, Naposbie
CTpyY n nap cmecu IAPOTEPMBY). OHu P
HeHbl B aKTMBHbIX CKNaaYarbix Ha K v
Ky ocTp! , B W VlTarMm CUA, ﬂnouuu, Hosoit
3 \Avu. - Pop! T ‘ApoTep!
Pbt 1 &

YcrnoBus 3aneranuA BOA MOA MOPSAMU W oueanawm n3yyeHbl Noka
ewe cnabo. B w gHa
BHYTPEHHUX Mopeil Jit BOfl OTNMYAlOTCA
TeM, 4TO 3[eChb OTCYTCTBYeT 30Ha aspauuu. Bononocnue nopogbt,
nofpyXasch nop AHO MOps, B G cryuaes
CBA3aHLI C Cyweil. Ycrosun 3aneranua BoA B rnyﬁomx OKeaHU4ecKux
KOV u puchbrax onp ux " coc-
TaBom Lwmx nopoa. B Tpu cron.
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Puc.39. Cxema ycnoawi paarpysv BoA W 0BPa30eaHns UCTOMHUKO®. YCNIOBUA Padrpyaku
6-

BoA: a - (, B - 30HBI # 1 06
), - Tpewy A - nasosuix. 1 -
TOPU3OHT; 2 - ; 3 - nopossl; 4 - TpelmHo-
earocts; 5 - NopoAs:; 6 - nopoasi; 7 - L II, Il pasxo-
Toruy; 8 - 9- ;10 -
A ueTouHMK; 11 - i ICTOUHMK; 12 - HaNpaBNeHke ABVKEHNA BOA
BepxHUA CNOW COCTOMT 43 HYEpPEOYIOLMXCA PbiIXNbIX FNMHUCTLIX,
“ obLuefi  MOWHOCTLIO A0
Hwxe aeTCA CNoW, Np i np

6 nas un T P 8
KapBoHaTHbIX ¥ NecyaHbix NopoA. MOLWHOCTL 3TOro CNoA ToXe MoXeT
pa. by cryxur 6asanbToBblii cnoid. B
W yacm vnosbie  BOAbI.

n 4To B cpepy cnoe p

P peLy g

TPELUMHHO-NOPOBbIE, B HUKHEM - TPELUMHHO-NMIbHBIE W TPeLyuH-

Hble BoAbl. Palrpyska nNoA3eMHbIX BOA NpU  APEHUPOBaHWM
bIX m

koB. W Koyamu) oTcA

[ BOfI Ha 3EMHYI0 NOBEPXHOCTL

(puc.39).
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Mo xapaktepy Ha 3semnn
Nofpa3nensioTca Ha:

a) Hucxonsume:

6) BocxopanLue

Hucxop,aume WUCTOUHMKKM o6pasyloTcl  Npu  padrpyske  TpyH-
TOBbIX BOA. cobon
BLIXOfIbl HAaNOpHLIX BOA. OBBIUHO MCTOMHMKW XapaKTepuayloTcs 1o
nebuty, pexumy u Temnepatype. [lebur, T.e. obvem BOAbI,
MOCTYNaAIOLLMIA U3 UCTOUHUKA B EAUHULY BpEMEHU, cBuAeTeNnbCTByeT 06
VHTEHCMBHOCTM  pasrpysku Bof. Mo  nebuTy  ucTouHuku  Bog
noApasaensioTca Ha: manoaebuTHbie, [eBUT koTopbix MeHee 1 nuTpa
B cekyHay (n/c), cpepvepebuthbie - 1-10 n/c, sbicokonebuTHbIE -
6Gonee 10 n/c.

Boni 06bi4HO p: pHO  AnA
ropHocknapuartbix pavioHoB (KaBkas, Kapnatbl, Anbnbi v ap.), rae
vauje  Bcero pe! EUTHbIE ,
Py K Tpewy " P noponaM-
n BbICO 0 ! Py

pGi Moxer ucrou-
nm( Boxmo: Bo Opanquu B Anbnax ecTto Boxnnoa—nnaro, CroXeH-
Hoe
Bopa m:rounvma Bokntoa BbIxoaUT m rpota u paer nauano p- Copr.
CpepreronoBoii  febut  uctodHuka coctanser 30 m3c, a
MaKkcumanbHbiii  aebuT  pocturaer 150 m3/c. Ewe Gonblumii
pebut uctounuka B KOrocnaeum - 170 m3/c, a Takke UCTOYHMKA
Munwta B A6xasum - 200 m3/c. JTOT nepedeHb MOXHO 6bino
b1

“
B TOPHbIX paif , HO BCe XXe
BbICC e Ip! coGoii  cpaBHu-
TenbHo peakoe n iy maccy
bie 1 1e . U BCe xe B Cymme
OHU NPUBOAST K pa3fpy3ke OrpoMHbIX o6beMoB BoOA, a 310 BefeT
B CBOK ouepefnb, K y 8 TOPHBIX
nopop.
Mo pexumy dyHkL VCTOUHMKM P Ha:

a) NOCTOAHHO AelicTBYIOLLME;

6) ceaoHHO pevicTByOLME,

B) pUTMUYECKM IENCTBYIOLLME.

Mo veMnepaTypHou xapalcrepucmxe MCTOYHMKM MOTyT noppas-
K.o. jKOro) Ha

rpynnbl v nonrpynnbl (va6n. 9).
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Tabnuua 9

Ki BoA no VP
Mpynna Bop Noarpynna sop Temnepatypa Bojbl, °C
n <0
OueHb xonopHbie 0-10
XonopHbie 10 - 20
HuskoTepMankHbie Tennsie 20-37
opsuve 37-50
BoicokoTepMansHsie OueHb ropauve 50 - 100
MeperpeTnie >100

WcTouHuiM  rnoAseMHbix BoA B pade Criydae CBA3aHb C
¢ TaK Kak np! K eavHow

B8O . pesy KM
yrnesonoponos (YB), korma w3 nnacta otbupaetca Gornbluoe
KOnuyecTBo Hed™ U Bogabl WM obpasy

1an A , a He-

peako ¥ Mx
.M. CyxapeBbim (1956) B Tepcko-CyHxeHckol —HedbrerasoHoc-
HOIA roe B peay HeMTAHbIX MecTo-

] M #-KOop’ , Top: wn fpyrue

MCTOYHUKK.

8.2. OcHOBbI TMAPOrEeOXUMUYN

Tuop - pasgen ruppe wM, B POM  U3yualoTCA:
i u W B80f, Opr:
|eCTBa U Konnoufb!.

Mtorue ’ ¥ ocob Boab!
ee Mo P B MO~
nexyrne Boabl aTOMb! " KaK Gbl Npuyp« K
Pl pal pey . Mpu 3T0M aToM Kucnopo-
Aa CBA3aH C ABYMs aromamu 310
Keer Wa pecsitn 3NeKTPOHOB ABa
pacnonoxeHbl y BOCEMb C ye-

Thipe BbITAHYTbiE 3NeKTpoHHble opbutanu Ocu ABYX “3 3TUX opbuTa-
neii HanpaeneHbl Boonb cBasu O-H, a AByx Apyrux nexar npubnuau-
TerbHO B NMOCKOCTV WAYWEW 4Yepes sSApO Kucropofia NepreHavKy-
nsipHo k nnockoct H-O-H. SnekTponbl ABUMXYTCS B Npefenax optu-
Tanei pHo. C Np BHYTPY ABYX

A ABa nontoca 3nexTpi aa-
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PRN0B Bofbl. SNEKTPOHbI, Pacronaraiolymecs Ha ABYX Apyrux opburax,
P wmx napbl, CO3AalOT ABa Nofioca OTpu-
P TOW We Cyuu
HBIX bIX Nap np! K nByX P
cBRseil. [lse npyrne BONOPOAHLIE CBA3N BOHMKAIOT 3a CYET [BYX BO-
noponnux aromoB. MoatoMy kaxaan Monekyna Bofbl B COCTORHMM
yeTbipe 1e cBsian (puc. 40).

Cyns BOfIOPOMIHON CBA3M CBOAMTCA K TOMY, 4TO WOH BOROPOAA,
CBA3AHHBIM C KakMM-TO WOHOM ApPYTOro  3neMeHTa, crnocoben
anex K cebe MOH TOro Xe 3nemeHTa u3
Apyroi monexynbl. B cuny 3TOro MoneKyny BoAbi MOXHO ynogoburs
TeTpa’npy, ABa yrna KOTOPOrO 3apsXeHbl NONOXWuTenbHo, a asa
oTpuLiaTensHo.

Takum o6p BOALI NP coGolt anexTpu-~
Yeckuid AUNORb. Yron cana B MOnel(yﬂe 80fl, 0GPa3oBaHHbLIN ABYMA
avomamu Bopopoga (H-O-H),papen 104,5°.

PasHoumenHbie nontoca aunonedi NPUTArMBalOTCA OPYr K APYry,

uem Gonee , TaKkux
kak auruapons (H0)p, Tpuruapons (H20)3 TA C pocrom
Ypb! ¥ nep BOfbI B P
CROXHble A Ha ﬁonee P , @ Te B CBOWO
ouepent Ha OAUHOuHbIE MONekyfbl. HuAaKan sofa cocTouT w3 Gonee
nnn metee no csoemy
K Kpl W p Ana nbpa Haubonee
YCTOWYMBOR  CTPYKTYpO#t P e u3
i dm 06 8 ylo pewerky
(puc.41), puixnyio n PHYIO, y nbpa
ANOTHOCTY XUAKOH BopbL.
B cuny Bofbl M A BOLO-

POHbIX CBR3EH Bofa oGnanaer UENbIM PALOM BHOMAfIbHBIX CBOVCTB:
(87,74 npu 0“C) pacLuupenuem
npu 3 p PAIOLYIMU BbICOKOM
¥ ucnap " v T.A Ha cTpyktypy Boabt

BMUAET Talke MarHUTHOE none, MeHRs ee CBOWCTBA “OmamHmueHHas”
BO/la UCNONL3YETCA AN CHUKEHUA HAKUNW B KOTNAX, AN 3aKAYUBAHMA B
nnacTbl Npu P HeTAHBIX P ii. Mpy ee 3akauke B
nnact cHuxaeTcA  coneobpazosanme B TpyGax,  ynywwaortcs
HedTeBbIMbIBatOWMe CBOVICTBA BOA # T.4. MNocne NpexpalleHrA AefcTBUA
Mamumoro l'\Ol\ﬂ HEXOTOpoe BpemR 9TM CBOViCTBa CoXparsoTcR. JTo

TP PYKTYpbi BoAb!

Monexynu BOAblI COCTOSIT W3 BOAOPOAA, NPEACTABNEHHOTO TPems
usotonamu (npotwii + 1H; peirepwit 2H, unm A; Tputwii 3H, unu T), n
Wcnopopa, umelouiero cemb uzotonos (130-200). MpeoGnagpator 8
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Puc.40 Mogens MoneKysisl a0as:
a - cxema i ceasu B BOgE, 6 - yron ceRM B
MoneKyne BORel 6 - 00pasosaHWe AWNONAMM BOALI ACCOLMMPOBaHHLIX MONeKyn
(BUIMAPONA, TPUUAPONR)

Puc.41. MexcaroHansHan CTpyKTypa nbaa

soge TH n 160. fleiirepuii n TpuTHii B ofblyHON Bofie B
. T Ko. BO u30TOMNOB
Kucroposia np 160, waoronos 180 u

HUYTOXHO Marno u3oTornos 170 Kpome Taxenoit Boabt 120 ussectHa u
ceepxTaxenasn soa T0.
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Bopa - i p P p cone, rasos v Kor-

nougos. B Ljee BpEMA B Bogax p) Gonee
86 yecKoit . Takoe XumMu-
4eckoro T BOA X reonor ]

puei v 7 c semnu B
[ sonu 370 pacTBopb!

conem. rasos v konnoupos. Conu kak NpaBuro, ABNAACL 3NeEKTPONu-

Tamu, npu p B BOflE Ha MOHbI: OTpMLaTeNbHO
32DAKEHHIE - AHMOHBI, -
P pbl conel - anexTp! A ToK.
Beuyg - npwm B Bofle )TCA
Ha p nRasas p Pbl, UM Ha
P B npupoaHbix
BOAAX KC no c
c p: P o onesoro
B HauBonelmx Ko; B BOAAX P oTCA

LIeCcTb rnaBHbIX MOHOB: aHwoHbi Cl, SO42-, HCO3" # katuoHbl Na*,

Ca2+, Mg2*. 3 Bewy L @ TN BoOAbLI,
K , wnu X
B KOHL P CO32-,
S2-, K*, Fe2*, n Fe3*+ 3, , BCTpe! B
WM MUKpo-

KOMNOHeHTaMA. M3 WX WMCTa HanBOMbLLMA NpaKTUHecKUAt HTEpec
npencrasnmor vioHbl v I-, Br-, Li*, Sr2* n ap.

B BOflE P P! VOHOB, cornew u
KO]'I"OMAOB XapaKTepuayeT — CTeneHb  MUHepanusauwm  Bofbl.
MuHepanuszayua obblNHO BbipaXaeTtcA B rpammax Ha 1 Kkr
pacteopa unu Ha 1 n pacTeopa.

Mo FOCTy Bogbl C weidr po 1 r/kr K
npecHbiM, oT 1 fo 25 r/kr k conoHoBaTbiM, OT 25 fo 50 r/kr k coneHbim
v npu Munepanmaquu Gonee 50 r/kr k pacconam. Muxepanuaauva

P B - OT flofnen rpamma
Ha 1 xr no cOTeu TPaMMOB Ha 1 Kr.

rassi BO BCEX MOA3EMHbIX BOfax.
Hausonee pacnpocTpaHeHb! Takue rasbl, kak asor Np, awvokcua
yrnepoga (yrnekucnbiii ras) CO. metaH CHy4. Kpome 3TMX OCHOBHBIX
ra3oB B NOA3EMHBIX BOAiAX PacTBOpeHb! Takue rasbl, kak kucrnopos Oo,
cepoBopiopos, H2S, apron Ar, reruii He, ataH CaHg, nponan CaHg,
6ytan C4Hqg. OTan, nponan 6yTaH, T.e. yTNEeBOAOpOAHble ra3bi,
0oBbi4HO c or! . laab
HaXopATCA B BORaX B euze Monexynﬂpuux pacTeopoB. Takue rasml,
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kak puokcua yrnepopa CO; n cepoBoaopon HoS, o6pasytoT © MoHHO-

O6veM rasa W B Y y - npu
nasneHu 760 MM pr. cT. 1 ype 20°C), p P B
eavHuyax obbema sofibl, 10T ra3o [ Tbio BOAbI.

Ona npenctaensieT cobon cyMmmy o6beMoB BCex pacTBOPEHHbIX rasos
v Boipaxaetcst B cm3/n, cm3/cm3 unu m3/m3.

Ras weH (ynpyroctbio)
pacraopennoro rasa T npu Bech
ras Py
rasa paBHa oébeMy P rasa, Ha
€0 pacTc Jra 3 Lwan 3akoHy [expw,
umeer NUWb  TIpY YY1 menee 5 MMa, Tak Kak
PacTBOPUMOCTL [a30B C POCTOM [ABNEHMA YBENWMMBAETCA He MPAMO

Npwn cocraBe p rasoB W
BbICOKMX YL y Bonee
3aBUCUMOCTD.

KoacuyneHt pacrtBopuMocTu rasa 3asucut  oT
MUHepanuaauvu Bogbl B c ypa Ci :

no mepe Y wmu  Mpn pocre
YP Np! pHo Ao 100°C p rasos y!
npu Gonee ypax yl

Cxem Wi p: P B BOAlaX rasoB
MHOTO. Onu T [T
Mn.c.c B.U. E B.WU. Crap v ap.).
J.M. 3opbkun (1973) B wn B

BOAaX ra30B MO MX COCTaBy BuifieNnAeT uempe Knacca:
1) yrneBoflopofiHbii (MeTaHoBbIW), B cnyuae, ecru CyH,, 250 %;
2) a3oTHbIW, Korga asora > 50 %,
3) yrnexkucrbiid, koraa COy + HpS = 50 %;
4) Yrnekucro-a3oTHO-MeTaHOBbIN.
B KkawaoMm Knacce BbieNseTCA TUN rasa MO COAEPKaHUIO
KOMNOHEHTOB.
B

Bofax ep! P pa3aHoobpasHbie
opi L . OHu B P pe B WOHHOM,
W, w  cop a Takke B BUge
W3 op A ¥ B BOAAX 3€MHOW KOpbi
PeualoTcA.  KupHbie le} sl
GeHson, Tonyon,
“ P ppyme [ns Hedbrerasosoit

mnporeonomu HanbonbLUMIA UHTepeC NPeACTaBnAIT YrNesofopoAb!
(YB) 1 xupHble kucnoTbl. M3 xuakux YB HanGonee pacnpocTpaHeHbl
apomatuyeckue - Gendon UM ero romonorn (Tonyon, Keunornbl),
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O6buee copepxaHue
OpraHM4YeckuX BelecTB MOKeT 6biTb  OXapaKTepU3OBaHO
BENUUUHON C(,,,r. Mo pavHeiv B.M  LWeeya (1982), cpepvee

copepxatve Copr (MF/N): B rPYHTOBLIX BoAax - 25, B NNAcTOBLIX BOAAX

NPOAYKTUBHLIX  FOp! 1) Mec i - 110, B
NPUKOHTYPHBLIX  BOAax HeqTsHbIX MecTopoxaeHwid - 370, B
NPUKOHTYPHBIX BOAax i - 800.
Us W BOAb K
e 0 ble A ] 3
Luenoqno-xm:novnue cBoicTBa BOAbl OnpeaensioTcA
p: B BOAe (HY) » (OHY)
WOHOB. i BOAHOMO  p
ReicTBUeM BOAIOPOAHLIX WMOHOB, a uenmnue - rm:poncunwux
Noaromy cTeneHb BOMIHOWM Cpefibi MOXeT
6biTb KOHLYS i nnm ax o voHa H®, a
cTeneHb ero L A - W unn axTi WoHOB
OH-. OBLme KUCNOTHO-LLY p P
xapak KC i ownn o

BOAOPOAHbIX UokoB, BLIPaXEHHOW BenuumHoi pH, Kotopasi pasHa -
Ig(H*). Npu pH = 7 peaqun wHeiiTpanbHasi. B kucnotHolt cpege
pH < 7, B wenouolt pH > 7. pH NoAizemHbiX BOA W3MEHSETCA B
npenenax ot 6 ao 8,5.

XecTKOCTb BOABI 3aBUCUT OT COfEPXaHWUA pam’nopeunux
conelt KanbLWA W MarHusA. Bl T
NOCTOSIHHYIO  KeCTkocTb.  ObLyan )«ecrnocm onpe.uenﬁerca

y 50HaTOB

CaZ* u Mg2+. ¥
Ca(HCO3)2 un Mg(HC03)2 , KoTophie rpu mnmemu Bbigensior
ocagok (CaCO3 v MgCOg3). I'Iocmﬁuuaa KECTKOCTb NpeAcTasnser
co60ﬁ [} : [ MaI‘HMﬂ

BpemMA oT no
conepmmo B BOfie KanbLusa u MamMil B MMONb/T MI'WI Mr-aKe/r

U3 o CcBOWCTB BOA
NMOTHOCTb, BA3KOCTb,
PaMOoaKTMBHOCTL, TeMNepaTypa.

NnoTHOCTb - OTHOWeHWe Macchi BewecTBa K ero oGbemy.
MNAoTHOCTL XUMMYeckV 4MCTOW BOAbLI Npu Temriepatype 4°C paBHa
0,999973 r/cm3. Ho 06bi4HO ee NpUHUMAIOT paBHOi 1 ricm3.

Mon oOTHOCMTEenbHOW NNOTHOCTLIO(P420) noHuMaeTcA
OTHOLLEHWE NNOTHOCTH BeLuecTsa Npy Temnepatype 20°C k NNOTHOCTH
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nucmnnupoaaukon Bofbi Npu Temnepatype 4°C. MnoTHocTe
Bog

p: cy cTenenm i
O6uuno T BOA B
1-1,4 r/cm3. 1) BOAIbI 33BMCUT OT TemnepaTypel. ITa

onp Koagduy Tom o6bemHoro

Tennosoro p p a , rol Kakylo uacTb

nepBoHadyansHoro obbema Tena npu 0°C cocraBnseT uaMeHeHwe
obbema Nnpm nameHeHnn Temnepartypbt Ha 1°C .

Npu yBenuueHnn Temneparypst or 0 go 4°C  Boga ymeHbLaeTcs B
obbeme, a npu 4 Wi ee pocte
KoachchmumeHT o6beMHOro paclumpeHwsi Boab! cocraanﬁer 1frpan: B
wHTeppane 4-10 °C - 6,5-10-5, B unTepsane 10-20°C - 15-10°5, B
wHTepBarne 65-70°C - 58- 10-5. Kpome Toro, ¢ noBeilleHueM AaBneHns
BO/1a HECKOMNBKO CHUMAETCH.

BrAskocTb - BOAL, npu
ABMXEHWM BO3HWKHOBEHME cunu TPEeHUA. BriakocTb BOAbLI 3aBMCUT OT
Temneparypbl ¥ mm:  oHa ¢ pocTom

n ¢ o TeMnepaTyw

Cx Tb BOA Kak ee obvema
non i meHT B
no Y © of6bem BoAbl Npy yBenuueHun

Ha ofHy pp 3aBmcuT oT
Temnepatyphi, PEHHbIX 2308 W
cocTaBa BOAbI.
CHumaeMocTb BOAbI C rasom T

BbIYMCTIAETCS MO (hopMmyne.
B = B(1+0,056),

rae G - ra3oHachiLLeHHOCTb.

B Hempax nop pevictBuem gOaenieHust obbem  xmakocTeid
YMEHbLLAETCA.

Ona  oueHkn atux @
wcnonbayercd o6beMHbIA KO3 ULMEHT NNacToBoi BOAL h -
OTHOLLeHWe obvema T B
K yRensHomy obbemy 1}, Toii xe xuaxocTu npu pasneqwn 100 kMa n
Temneparype 20°C : b = I, 11, N BOAbI XapaKTepuay
oG beMHbIMM KoadhbuLmeHTamm nopsiaka 1-1,2.

3NeKTPONpPOBOAHOCTL MOA3EMHLIX BOA WMeeT  BaxHoe

AnA reog . dnekTp n
ANEKTPUYECKOE COMPOTUBAEHME 3aBUCAT OT XMMMYECKOTO COCTasa
T BoA M wn. O anex




MOXHO CyAWTb MO YAENbHOMY 3MEKTPUHECKOMY CONPOTMBREHMIO, T.e.
COMPOTMBNEHWIO B OMaX TaKoro NPOBOAHMKA JMEKTPUYECKOTO ToKa,
AnvHa B P! paBHbl MNpn i

3a P GepyT 1 Om-m.
n BOAbLI  Xapak
conpotuenenuid ot 0,02 no 1 OM M C yBenuueHweM Temneparypbl U

PaanoakTBHOCTS NpupC 80 ONp B
HAX PaOMoaKTWBHLIX JNEMEHTOB - pagws, pafoHa, ypawa. K
BOALI, paaun Gonee 1- 10-14

t/n, ypana Gonee 3- 105 1/n, papoHa Gonee 1,6 10-20 Bx. B Bogax
cnyvau  NoBbILUEHHOM

paAuoaKTuBHDcTM

Ans y wol BOA
MCNONb3YIOTCA P Buab .

O6wwwit ananua cyauTe o Boabl. OH

onpefenexue LWecTU OCHOBHBIX uoHoB: Cl-. SO42-, HCOg3~. Ca2*.

Mg2*, Na* Harpuit 0BbiHO onpenenﬂetcn no pasHocTM B

Tpex ;5% n MarHus.
AHanus, BrIIONalOLMIA OnpefieneHue aTX LLIECTH MOHOB, NAIOTHOCTY W
pH aonu HagIBAIOT CTAHAAPTHEIM aHANMIOM

noﬁaanaemﬂ onpeAeneme viopa, Gpom ammomu GapuA, CTpoHUMR,
Kenesa, anioMuHUS, OpraHM4ecKMX KUCNOT U ux coneit u HEKOTOpbIX
ApyTvx.

Ws BoA AY!
i, 6 W, GanbHe W, p
C: p ananma ans
oLeHKkn npl BoAu AN uyenen,
- ana W BOAbI, ans

3aKaWKM ee B MNACT MPW 3ABOJHEHWW, ANA UCTIONLIOBAHMA BOAL B

Pa3NU4HBIX NAPOKOTENbHEIX YCTaHoBKax, GakTepuonorudeckwii - AnA

ycTanosnenuu 84008 GakTepmii v W KonuecTsa. Haubonee nonHbIM
ananus, npeal Vi ANA OUeHKN

neweﬁnux cBo¥icTB BoAbl. K ] B Hem

ROGaBNAETCA W3yYeHWe razoBbiX W PaAVIOaKTUBHBIX KOMMOHEHTOB,

MMKDOKOMMOHEHTOB M T.4.

A

BOA Np Kak B Taku B
B P
y P! ¥
BOA Mp B Tpex chopmax: W, VOHHO-
i -
Macc-uoHHan ¢vopma - BOAbI B
Maccel o, WOHOB. yio dopMy nepe 0T B
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WOHHO- QKBMBBHQHTH)’DO nytem A

VIOHOB, wnm Ha y
MoHa. moHa oT
[LeNeHNs MOHHON MacChi Ha BaneHTHOCTb.
Huxe o MOHOB:
Voru OxeupaneHT
- 35,476 (35.5)
s0%” 48,03 (48)
HCO3 61,00
co} 30,00
Na* 22,997 (23)
ca? 20,035 (20)
Mg2* 12,16 (12)
Hanuume nepea xumuueckum cumsonom OykBbl r O3HadaeT,
4ro B VOHHO-

anauaanenmom dJopMe ECn aHMOHb! ¥ KaTWOHbI AaHB B MOHHO-
3KBMBaNeHTHOW ¢hopme, TO NO MPUHLY

Trg = Zr, Wcnonbays 310 paBeHCTBO W UMeR nanuue 0 cofepxaHum
B BOAiE NATH MOHOB, MOXHO HaWTW COflepKaHue LecToro uoHa. Tak
onpeaensieTcA conepXaHne HaTpus:

rNa=%r,- (rCaz* +ngZ*)

NpoyeHT-3kBNBaNeHTHAn GopMa MOKAILIBAET OTHOCH-
TeNbHYI0 AOMNIO KAXIOMo MOHa B OGLLER CyMMe PacTBOPEHHBIX OHOB.
O6lWan cymma BCEX WOHOB, BIATLIX B 3KBMBAnNeHTHOW copme,
npupasHuBaeTcs k 100 %, a cyMma KaTuoHOB, paBHas CyMMe aHWOHOB,
cocrasnseT 50 %.

NpoyeHT-3KBMBANEeHTHAA (OpMa NO3BONAET NPUMEHSTH

crocobbl Boan. K

'mcny Takux cnocoGos npi ¢op p
e M K Owa np coboii
B KoTopo#t B
¢ , a8 - Wokbl
no ybe . WoHb, B
xonuyecTee Meree 1 %,He ykasbiBalor fNepen ApoGbio nepeuncnsioT
coctasa P rasos v y
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a c1¥ s0¥ HCo}
CH} co} M - t B

N Ca® Mg® ¢

Puc.42. Cnocobil 300paXeHVs peaynsTaTos XUMUHECKOrO U ra3oBoro cOCTasa BOA
a - popmyna Kypnosa; 6 - rpacuk-kpyr TONCTUXUHA, € - TPAHK-KPYT ra3oBoro cocTasa
BoA

MMHepanusauuu B rpaMmax Ha nuTp, 3a ApoGblo NpocTaBnsloT

YPY. B Mr/nwnT.A (puc. 42,

a).
W XapaKTe MOHHO- # ¥ rasoBbiid
cocTaBbl  BOfl, HaWGOMbLIMM  pacnpocTpaHeHMeM  NonbayloTcA
KpyroBbie P bi. Mp P MoXer rpacmk - Kpyr

Tonctuxwna (puc. 42, 6). MuHepanusauuna BoAbl 0BbiuHO  COOT-
BETCTBYeT paauycy Kpyra, B3RTOMY B OnpefeneHHoM MaciuTabe.

p CYyMMBI  GHWOHOB
W KaTuoHOB cooTBeTcTBeHHO 3a 100 %, MOXHO HaiTh NpoyeHTHoe

voHa. Takme yAOoGHL! ANA HaHeceHus
aHanusos BOJl Ha KapThi M npodunbHbie paspessl. Mpu nomowm
MOXHO W rasoBbifi cocTaB Bop (pwc.

42, ). Panuyc Kpyra B onp Gyner

o6umo ra30HaCHILLEHHOCTb. @ CEKTOPbi - NPOLIEHTHoE COAepXaHue
Kaxgoro rasa

Bonbwoe pasHooGpasue P BOA
cne i RaHHBIX
) A 3a ocHoBy v
T pa L
coctaBa Bofl, NO3ITOMY i | noka He
. Cpeom -
4. I'Ianwoepa. Y. Knapka, B.W. o, CA

O.A. Anexwna, B.A. Cynwwa, H n Toncmxuna N.C. Banawosa,
M.T. Bansiwko n ap.
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8 LIMPOKO  pacnpocTpaHeHa
xnaccmj:m(aum: BA. Cynmia B hHeld Bce npupoaHbie BoAbl
NoAPa3sfensloTCA Ha YeTbipe TMNa NO XapaKTEPHBIM COOTHOLLIEHUAM
MeXay rNaBHEMUMMI MOHAMK M 3aTeM Ha rpynnbl M noArpynnu no

Xapakrepnue OTHOLLEeHWA ME)!U:[)‘ noHamm, HOHO)KMMQ B OCHOBY

Tpema ¢
reHeTU4ECKMM
e e -l <L e
e 50, Mg

C nomowplo 3TMX  KO3((MUWMEHTOB  BLIAENAIOTCA  YeTuipe
reHeTUHeCKNX Tina BOA, (Tabn. 10), KOTOpbIM no
B.A. Cynury y dopmupo-
BaHWA BOA.

Tabnuua 10
Knaccudmkauyus son no B.A. Cynuny

Tun soa
TuppokapGoHaTHO-HaTPHeBLIA >1 >1 -
CynbgaTHO-HaTPUEBLIA >1 <1 -
XriopuaHO-MarHuessIin <1 - <1
XnopuaHo-KansuwessiA <1 - >1

Kaxaeiit TMN AenuTcA Ha Tpy rpynnbl no npeoGnana»omeMy auuony
io ¥nK rMAPOKap! yto). Mo np

1OLL{eMy KaTMOHY bt Ha Pynnb: MarHm-
€BYyI0 W KanbLWeBYIO, OfHaKO NOATPYNNa BbAENAETCA TONbKO B TOM
cnyyae, ecnu npeobnafalowwii KaTMOH AaeT OCHOBHYIO COneBylo
Maccy ¢ Npeo6nafalolm Xe aHNOHOM.

TuNbl BOA Ha3biBAIOT reHETUHECKMMM, NOTOMY HTO OHM NPUGNN3aNM-
TenbHo or

PvpOAl Boa. Tak, b [

HaTpueBbil TUNbI OTBEvalT o of
BaHWA BOA, n -
TN - rnyBuHHON.

Taxoe cooTBeTCTBME CNPABEANMBO NULLL B CaMbIX OBLLMX yepTax.
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8.3. OcHoBbI raporeoMmexaHvkn

il BOAbY - vactb
Bce npouecchl, npoucxopsive B “semrioi Kope, TaK WM uHaue
BNUAIOT Ha NepemMeuieHne MOA3emMHbiX Bod. B cBolo ouepedb,
ABuXeHWe BoA B MNOPOAAX BRWFET Ha reonoruyeckue u huanko-
T e B Hegpax, noaTomy
fOpHBIE MOPOAbI € 3aKMIOYEHHbIMW B HUX BOAAMM NpeLCTaBnsloT
CoGOM  eAuHylo CUCTeMy, IMNeMEeHTbl KOTOPOW TECHO CBA3aHb

mexay coboi. P: BUAbLH BOA MOXHO
no T Tak,
KMOKOR BOALl B Mopogax np rnaBHbM p B
cdopme  unbTpayum, nNpeac M coboin ]
npouecc TeueHwsi cBoGOAHON B p "]
cpefie. PaccMoTpeHue Takoro mMpouecca SBFSETCA  MpeaMeToM
y T BOA, T.e P C
y4eToM TOro, 4TO Bce BOALI Npef or  coBoi
p Pbi, pasHble No y COCTaBY W NNOTHOCTH, ABMXEHME
MoxeT m W 3a CcuyeT ecTecTBeHHOM
KOHBEKLUM, ux
BHYTPM v 3a cuer A oucbe 7
B pesy KOHL L1y BHYTPM
pacTeopa
B c [:d paxTopos
Ha 7} [ o] A
TMOPOAUHAMUKON.
C noavuwm ruap [ Typ "
Typ el ap: p B
OCHOBHOM QNS KapcTOBbIX BOA. EMy cBoWCTBEHHBI GecnopsioHoCTh
cTpy#, aKTMBHoe  FvapaBnMyecKoe
P npu G P MOTOKOB.
Tako# TMn npucyuy 1 B KapcTOBbIX

NonocTsAx KapBoHaTHLIX MOPOA B FOPHbIX MACCHBAX, HanpyuMmep, Takux,
KaxAm,nu MNupenen, Kopaunbepb n ap.

W Bug biX oA -
naMuuapuaﬁ duneTpayms, nonuunnn:mancn 3akoHy [apcw.
A. fapcn - chpaHuy3ckuid yvenuu nepef KOTOPbIM B MATMAECATHIX
rogax np 0 aafjavyy obecneyeHus
ropona [MxoHa mMoA3eMHoR mmom Tak kak Bofia GbicTpoi pexn
POHb! CUNBHO B3MyuYeHa W ANA ee ouncTkM TpeGosanuch Gonbluve
3aTpaThi B CBA3N C COOPYXEHWEM (PUNLTPOB M  OTCTOMHMKOB,

MbiCAb  BOCIO! Aans ropofia
NOAPYCNOBLIMM BOAAMM M3 anmioBUanbHbiX oTroxenmnid. Ho, 4ToGbi
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o 6bino

NoficuMTaTb  KONMMYECTBO  BOfbI,  NpoTeKalowee B  eAvHULY

4acTM pekw, T.e. pacxon

Boabl. fAnA atoro A [flapcu npoBoAMN ONbITHI Ha Tpybkax,

HaGUTLIX MECKOM, Yepe3 KoTopble Nponyckanm BOAY NPU PasnvHHbIX
Ha p

wm Goina nony 3aKoHa

Rapcu.

gt
2=kt

rhe ( - pacxon notoka; kg, - koauuveHT uneTpaumm; I - nno-
Wazdb nonepedHoro cevenust unbTpytouled cpeawy, A /1 - nepenag
Hanopos; A 1. - ANWHa y4acTka hunbTpaLMOHHOrO NOToKa.

Motok Boaw B onbirax A [lapcn npoxoaun B [AOBONbHO
opHopofiHOW  cpefie, T.e. B Tpybax, HabuTbX  XOpoWoO
OTCOPTUPOBaHHLIM Meckom B peanbHbIX YCROBUAX TPELMHHO-TOPO-
BOE NPOCTPAHCTBO [OPHBIX MOPOA  XapaKTEpU3YeTCs  CTIOKHLIM

B

Ero
W no nrowaaw, W Mo paspesy, noaromy nayueHne  unbTpa-
novoka P B aroii
cau:m noa ¢ cuuTate ’l

NOTOK XMAKOCTU -nepes nopmcTyto cpegy (nopony)
XOTA  pearbHbiii  MOTOK  WAET  TOMBKO MO OTKPHITbIM

nopam u uto
dmnbrpaqmuuuu noToK maeT uepes cto nopogy. K onemenram
notoka Hanop,

] nNuHUA fIMHMM  TOKA, CKOPOCTL

unbTpaLmK U pacxof notoka
Mbe3omeTpuyeckuin HaNoOp NOAIEMHBIX BOA:

H= - +7,
PK

fAe p - fMAPOCTAaTMYECKOE [ABNEHWE B AAHHOA TOuKE MOToKa;
- NNOTHOCTL BOAWY;, Z - BLICOTA JaHHOW TONKM MOTOKa Haf BbiGpaH-
HOW P £-Y

OTHoLueHne ’,/pg v by ae TP

BbICOTOM. 370 BLICOTA, HA KOTOPYIO AONMXKHA MOAHATLCA BOAA HAaf
[AAHHOM TOYKOW NOTOKA NoA r
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Puc.43. Mpacw
HecKoro Hanopa

o o

B fiaHHoi Touke (puc.43). B cnyuae rpyHTOBofo notoka /i, paBHa

rny6uHe NorpyXeHWs JaHHO TO4KN OT 3epkana rpyHTOBbIX son

MouTk Bee NAacThl B 3eMHbIX Heapax 3aneraiot ¢ onpeneneHHuM
HaknoHom. [Moatomy, utoBbi np p P
Napcy, Heobxoavmo Hanopb! BOA, \ap

B nnacte, np Ky BbIGpaHHOW nnockocTn

CpaBHEHWA.

Tamm obpasom, Hanop GyneT paseH Cymme Nbe3oMeTpUHecKoi
(hp) W reomeTpuieckoli () BLICOT Hal YCNOBHO BbIGpaHHOR

NINOCKOCTLIO CPABHEHWA.

I A YKNOH h ) - v napexvs
Haropa Ha envHvly [ANWHLI MO0 HanpaBneHwlo  unbTPaumm:
i= A

MNoacraensia ato obosHaqeHwe, opMyny [lapcn MOXHO 3anucaTb
Takum obpasom.

Q=kgli.
Hanopsl B noToka pacnp B BUM C
T KO p: . N
obnapatoume BO Bcex Toukax oTCs

NOBEPXHOCTAMM  paBHbiX ~ HanopoB.  Cnefibl  ceyeHus  aTmx

p - NuHM paanux
Hanopos. MNpoeKLus 3TUX NocneaHUX Ha rop iyto
rugponsonbe sl (ans biX BOA - T ) ﬂMHMM
ToKoB no K rmap b€3aM M0, MPAMBIM

yrnom.
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CKOpOCTb (hUNBLTPALIMKM MOXKHO MONY|UTS, pa:menua Bennu-
HY rloToKa Ha nnowage nonep [+
cpenbi:

v =kgl.

CnepfoBarensHo, cKOpocTe uALTpauum paBHa nNpou3BefeHuo
koachcpmymeHTa cunbTpaymmn Ha ruapaBnuHeckui YKITOH. Kak BuaHo na
opmMynbi, 3akoH [lapcu Ha Y10
Pacxofia hMnTPALMOHHOTO MOTOKA OT fMAPABNMECKOTO FPABMEHTA.
n. M 3TOM
dunbTpauymm (Ad,). KOTOPbIV 3aBMCUT KaK OT CBOWCTB rOpHOW NOPOAb,

Tak wm or A [:d Csoli
@

i cpenbi y o lOTCA € 0
NpOoHML kyp @ H. @

|WeHT

unbipayum oTpaxaer paboTy cun TpEHUS NPY ABWKEHUA B MOPUCTOR
cpege. Koapdmument i npsMo  nporopL
uneTpy i cpeast n nponop

k,

k="

3akoH [lapcn Mox¢o
k,
= ey
"

Cpean BOA 3eMHOW KOpbi €CTb KaKk NpecHbie, Tak M MuHepa-
nu3oBaHHLle M pacconbi U " BOAM, M
pacconkl MoryT bCA B NPy ofiHOro nnacra,
ofHoro q:unbrpauuonuoro notoka. Takum o6pa3som, unbTpyoW@nca

ofHoro ¢ P noToka MoxeT GbiTh
ueonnoponnon no coctasy u caowmaam W3 chopmynbt flapcu crie-
AYET, 4TO CKOPOCTb HNNLTPALN 06paTHO NPoNopuUUOHanbHa BA3KOCTH

, 4TO BOA M npAmMo
npornopL ux P Noatomy P uneTpa-
yum BOA U P NpN NPOYMX PaBHBIX YCNo-

BUFIX MEHBLLE CKOPOCTH q:umnpaquu NpecHbiX BOA. Heonnoponnocn

CBOWCTB BT ‘. nortoka
Mo ' W npu p KOrO Hanopa M Hanop-
HOro rpagmeHTa.

Ecnu vMeTb fleno TONbKO C MPEecHbiMW BOAaMM, umeloummu
r . PaBHyl0 TO MOXHO



Mnocxocrmes cpabrenus
0. s B

Puc.44. Cuemapacvevanwsen«wxmmmu

- i nnacr; 2 - uHd - ARBVXEHUA BOA; 4 - 3anems
HebTH

Heckue BLICOTHI p n

no crar yp B CTpOuTL

KapTbl 1b€3 U P P el Ho ans

1X BOA U c Bbilue [

K TOMy Xe pasfuiHOA B pasHbIX TOYKax NNacTa, Takod NOAXOA

K 8 pa . [ANA  VCKIOYEHNA  BIMAHWA

cTen npuse W Hanop

wnwnn anBeAeNHDe Aaanenue C

o
AU C BekuypuHa,

B B. Flronuna W.K. 3epuaHuHoBa n np)
HauGonee pacnpoctpaneH Mmeton A.W. CunuHa-BekuypuHa. Um

atpy
Pp =(ha + =57 76

rae i - yPOBEHb B A - BOAbLI B
CKBaXMHe, o - BOALI Ha n
CpaBHEHWR: Z; - BbicoTa 3aGOR CKBaXWHbI Hall NMOCKOCTHIO

L~y T Tena.

3ta  dopmy ARy nps
W3MEHEHUA NNOTHOCTM BOAL! C FyGUHOM.

Ha puc. 44 cxema p: B

NepBoli ckBaxuHe pup = (b q+ﬂ *on 7))g. BO BTOpPOW CKBaMMHE
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1R[] ST

Puc.45. Kapra npvBeeHHbIX MAPOW06ap:

1 - BbIXOA HEGTEra30BOAOHOCHOM NacTa mmny»mepmocm 2 - rnaponsobapel,
Mma; 3 - 3anext HedTh; 4 - NMHUA TOKA BOALI, 5 - CKBAWMHGI, NO AGHHBIM KOTOPHIX
PacCUMTaHb! NPUBEASHHLIE AABNIHUA

(v opywx) - pup2=(hy 2 ;p"

72)g, B CKBaXMHE n, YEPE3 KOTOPYIO
Pupn hnpng -
Beuay Toro, YTO Ha NMOTHOCTL BOAL! BAMAET TeMnepaTypa Nnacta,

HyxHo Taioke Y ] P ra3os.
M p TaKux B
PyKOBOACTBaX.
Ha pacyera CTPOAT KapTy
[Ch ). Ha atoii kapte (puc.45) moxHO

nokasaTb ~HanpaeneHuA Toka, T.e. ONPEAENWTb  HarnpaBneHus
FBWKEHWA MOA3IEMHbIX BOZ, @ Talxe PacciuTarh [WOpaBNWuecKuit
YKNOH Ha NioGOM U3 y4acTKOB, WNW or P y
TMAPABNUMECKOTO YKNOHAa ANA BCEro nnacta. 3Ham  BenuuMHy
TMAPABNU4ECKOTO YKMOHa, @ Taloke BENWYMHBI BAKOCTU XWOKOCTU M

(¢ 8 P! P ),
MOXHO MOACHUTaTL CKOPOCTL bUNbTpauuM Ha MIOGOM W3 y4acTkoB
BOAOHOCHOTO Nnacta. Creayer OpHaKko omerm. uTO CKOPOCTHL
GunbTpaywn v He pasHa P
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MOA3EMHBIX BOA, 1, TaK KaK OHa XapaKTEpUayeT NULLIb (PUNbTPALUOHHBIA

novok. CpeaHss e BOA MO nopam u
TpewmHam B nopoaax 6yper pasua y oT
unbTpayun Ha koahduryreHT ApdeKTMBHON NOPUCTOCTY M, xoropuﬁ
paBeH obrema nop ko Bcemy ob6bemy
nopogbl. Takum W
»uakocTu Gynet pasHa:

u=.

m

wnu, T nonep: i
NOPOA Ha CKOPOCTb hUNbTpayum:

Q=VF.

3anexu HedTH K rasa Al A 4acTblo Hed
[ B P none,
NapameTpos KOTOPOIO BAMAIOT Ha pa3MelueHMe W COXpaHeHue
CKONNEHWA yrnesonopoaos flo3ToMy M3yueHne TOpOAMHAMUMECKMX
ycnoeuii Heobxoaumo nNpu nouckax, passeake u  paspabotke
MEeCTOpOXAEHWIA HeddTh 1 rasa.

8.4. OcHoBbl MaporeoTepMun

Mwoporeotepmua -  pasfen  rMOPOTeonorvM,  NOCBALLEHHbIA
yHEeHV p A Tennor noT B
BOAIOHOCHBIX ~ TOMWax 3eMHOA  Kopbl.  [MAporeoTepmuveckie
umetor 6 , TaK KaK no3sonstoT

ponb T bix BOA B & w pacn|
TEeNnnoBoro Mons, T.e. y4acTie NPUPOAHbLIX BOA B TEPMUHECKOM pexiume

3emnu. C fipyroii CTOPOHLI, 3HaKue YP BOAHBIX
depu  Nozsonset BOALl B p "
neuebHbLIX Uensx, a Tawke Npwu Nouckax. paspeake W paspabotke

& ¥ ra3oBbix @

Nepexogs k o6GwmMM BONpOCaM rWAPOTEOTEPMUM, HEOGXOAUMO
NOAYEPKHYTb, YTO TENSIOBOA PEXWM NOAJEMHBLIX BOA 3aBUCUT OT




pacr HOCTK Tenna u 7 Te K
BHEwLIHAM (nocMM-qecmM) MCTONHUKAM SHEPTMM OTHOCUTCR COMNHEeuHas
panuayws. Motok conHeuHown 3aBucuT oT
LUMpOTHI ] BO Bp B YacTb
SHEprMM 3ITOro MoToka rMornowaeTcs 3emned, 4To NPMBOAMT K
NepMOANYECKOMY M3MEHEHWIO TeMNepaTypbl Ha ee MOBEPXHOCTU u B
npunerarowmux cnonx FnybuHa NpoHVKHOBEHMA CONMHEYHOW paawauyum
aMnnUTYAb 1 nepuoaa konebaHus
reMnepaTypu Na aeMuou noeepxHocT  Tak, H.M. dponosbim
BbileneHbl  CYTOYHbie, TOfOBbIE M FeonoruyeckMe  LWKMb,
NPOAOIKMTENBHOCTLIO OT 3EMHbIX CYTOK 10 FanaKTM4ecKoro ropa.

K BHYTPEHHUM (NnaHeTapHbiM) MCTOMHUKAM OTHOCMTCR, FNaBHLIM
o0pa3oM, 3HeprMs PaaMOreHHOTO  Tenna, obpasylowerocs B

HBIX (ypaka, Topus u np)
B nvrrocqaepe Tennonepeuoc YL rnaBHbIM
cuer Ter O6wmi T noToKk q
npencraenseT coboi cyMMy KOHLYKTUMBHOM qy, W KOHBEKTMBHOM (g
LUX Tensor
4= it G

KOHAYKTMBHAA TENNONpoOBOAHOCTL FOPHBIX MOPOA WUMEET aTOMHO-
i xap P, B He| IbIX npum
Yp v on P Sypbe:

Gy = — A-gradT,

TA€ qy; - KOHAYKTUBHAA COCTABINAIOLLAR TENOBOro NOTOKA, (BT/MZ);
A - Tennor DCTW  cpefibl, B KOTOPO¥A
pacrnipoctpaHretcs Tenno, (Br/m-°C); grad 7T - npupalienne
Temnepatypbl A7’ B uHTepBane rnyoud AH (°C/m).

UYucneHo A cof Y KOJ y Tenna,

npc B 7 vepe3 T npn

ypbl Ha 1°C Ha ANVHB 1 P B

B1/(m-°C). Ter P nopop 2. 3aBucUT OT
cocTaBa MopoA, WX T CBO¥ACTB,

YCTOBUIA N ONpefenseTca No AaHHbIM NabopaTopHbIX MCCNefoBaHMIA.
Cpefv ocafioNHbIX NOpoA, HaubonbLuei TeNnnonpoBOAHOCTLIO obnaaa-
tor xameuuaa conb, aum.qpm HauMeHbLueld - FMuHBI  Mecuanmky,

1 UMeloT > Tenno-

npOBOAHOCTb.



KoHBexuus - 310 nepefiaia Tenna B ropnux MOPOfiaX ABMKYLLMMCS

BoA. Bogwbie p
dakTopom llepepacnpeneneuuﬁ Tenna s nenpax 3emnu
umeet
BblpaxeHue:
g =cCV I,
L Ly
novoKa; v - ool uum, (M/C); ¢ -
Dw/(kr/°C); 1 - TemMnepaTypa Nofi3eMHbix 8op, °C
y uto
P notoka  NpuBOAUT
nponopuuoﬂanbno K pocty vnu 7l
s0A. O D! B804,
w3 IX , np! K
map p " PUL; joro 3Haka. [Mop
map p o KaKoro-
nubo  reoTepMM4ecKoro (; Ypbi,
TENNoBOro MNoToka W T.N.) OT 3HAYEHWA  COOTBETCTBYIOLUUX
nokasarenei, XapaKTepHbIX (doHOBbIX) ans [[aHHOrO
b 070 wnu Npun
8oA n3 Gonee nc vacreit ruap:
MoryT mapc
3HaKa.
OCHOBHbIMU pi p P npu y
T pexuma BIX 'B0A ]

TPaAveHT n reoTepMU4eckan CTyneHb
FeoTepMUYecKni A rpaaneHT - NPUPOCT TeMnepaTyps Ha
eavHuLy rnyBuHbI:

T=(n - n)(hy - b),

e qwi - YPbi NOPOA, on| Ha rny hwn
by
O6bINHO P n OTHOCAT K rnyGuH
100 M, B 3TOM CryNae OH BbipaxaeTca B °C/100 M.
FeoTepMuyeckan CTyneHb - pacCTOAHME NO BEPTUKANM B M, B
KOTOpOFO ypa Ha 1°C:

G =(hy-h1-1).
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leotep! 8 i K B 100 M, U

r P CTyTeHb 1100 = 100/G.
B BepTUKanbHOM paspese  3EMHOW  KOPbl  MMEET  MeCTo
30l B 7]

ABE  30HbI: BKIIOYAIOLLYIO  BEPXHIOK
0GonoyKy 3eMHOA KOpb!, B PO rmap: )
pexumM non VA o ]
TeoTepMOIoHY

leotepMo3oHa BKniovaeT B CeOA HUXKHME CNOW 3EMHON KOpbl Y
BEPXHIOIO MaHTWio. WMApOreoTEPMUYECKMi  peXuM B Mpeaenax

reoTEPMO3OHBI  33BUCUT OT  BHYTP 10
Tenna.

33 HWKHIOIO [PaHULy [ENMOTEPMO3OHbI OOBIMHO NPUHUMaLOT
HeliTpanbHbili  crod. Mo i cnoem o

CnoiA FOAOBbIX TENNOOGMEHOB, TEMNEPATYPa KOTOPOTO Ha €r0 HK-
Held rpaHuye OTHOCUTENbHO TOCTOAHHAA ANA  KaXOAOW  TOHKM

it 3emnu. 3o , 4TO B P i Touke 3emMnu B
or p b T M TN Ha
A rnybure o T

Temnepartypa. Builue U HuXe 3TOFO CNOA TeMnepaTypa MaMEHRETCH: B
NEPBOM CITyNae OT COMHEYHON Paavayum, BO-BTOPOM - OT SHAOFEHHbIX
P P nyGuHa TP 0ro CnoA ot
[eCATKA 10 HECKOMbKMX AECATKOB METPOB, HO ANA Gonbluel YacTn
TeppuTOpUM CTPaHb! TONUMHA CNOA FOAOBLIX TennoobMeHos 6nu3ka k
25m.

C y Tonuwm
nopon i), BMECTO TepmuHa
2 W cnoit o1 “cnoi roAoBbIX

amnnutya”, rybuna P 8
MEp3Nbix TOMLW, 3aBUCUT OT  MOLLHOCTW  CE3OHHOTAnoro  Wiu
CE30HHOMEP3TIONO COR.

Te ypa T BOA &b Gacceitros
B T ot Ly
B Kp bl A0 mx coT
B T 4acTaxX ocafoMHbix GacceiiHoB M
npornGos.
B r p KOrO B OCafiONHOM \Jexne

cTpyKTyp B

Hawn6onee nonHbie CBOAKM Aa@HHLIX MO UIMEHEHUIO rEeoTEePMUHEcKMX

rPaiVeHTOB B OCABONMHOM Yexne Pa3HOBO3PACTHLIX  CTPYKTYp

npusepeHb B.®. Maspuukum (1971) u B KHure “Tennosoit pe-

»um Heap CCCP" (1970). Ha ocHoBaHun 3Tux aaHHbix W Gonee
1",

-207 -



Tabnuua 1

)
Peruton, cpywrypa Wwrepean [, °C/100m | Viccneaosatenu
yEuH, KM
1 2 3 4
MNevopckan cuHeknm3a 05-25 13-41 T.H. Borparos,
;7 A.W. OuakoHos v ap.
Bonro-Ypansckan 05-25 07-29 .. DuskoHoe,
HecpTerasoHocHan Ty .. Nonsx,
NpoBUHUMA B.A. Moxposckuii v A
[nenposcko-floHeuKan 0,5-35 14-35 |M.®. Benskos,
BnagnHa - ) 7— AE. Baburey,
. E.A Niobumosa v ap
fpunaTcimin nporvb 05-3 1-24 M.®. Benskos,
i T.B. Boromonos
g vaop.
MpuKacnuiickan Mera- 05-3 05-37 B.C. Xesaro u np.
CuHeKnm3a ;
LenTpaneHoe MNpeakas- <35 -44 B.H. KopueHwrre#i,
Ka3sve —” ®.A. MakapeHKo,
- M.B. Mupowmnukos,
AW. XpebToB
BocTouHoe <25 3-5 M. Cyxapes,
Npepxaskasse - B.H. Hukonaes
(Tepexo-Kacnwiickuii 4
nporv6) (e aHoManuu|
8:9)
ByXapo-X1BUHCKMI 2 2-4 B H. KopueHweiiH
parion 3
FOXHO-MaHrbinakcKas <25 3 45 B.H. KopyeHurrediH,
BnaguHa 37 B.C. Xeearo
Cypxan-[apbyHckan <20 2-4 b.A. Bepep,
BnaguHa Ty B. Kpar
KypuHckan snaguHa <25 3-4 M.A. ABpamosuy,
—)-5 C.A. Anues u ap.
Puorckan Bnaguka <30 22-3 A.B. Fony6aTHUKOB,
e AN [Ouskomos,
" W.M. Byaunnse v ap.
3anagHo-Cubupckan <35 27-4 6.9. MaBpuyxmii
meracuHeknuaa '_;'4
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U3 T1abruumr 11 BuaHo, u4To B oObBnacTax JAokeMBpuACKoR

CKNagyatocTh B uexne dop reoTepl

coctasnser 18 - 27°C/100 M, B obnacTax naneo3oickow

CKnaayaToc Ha nnanpopmax oH Bbiwe (3 - 5 °C/100 M), B obnactn
an 3 - 4 °C/100 m. HawGonee

BbICOKME o 8

MEXTOpPHbIX BriaguHax u npomsax Tak, B KypwHCKOW BnaawHe ero
3HaueHue B cpeaHem 3,5 °C/100 M, a B BocTouHom MMpenkaBkasbe B
Tepcko-Kacnuiickom nporube pocturaer 5 °C/100M.  3Hawue

p o B paiioHe, IAe NpPOBOAATCH
A, T MPOTHC ypy Ha
r ewe He Yy unu Ha rny , rae no

TEXHUECKUM NPUNMHAM elie He BbiNo NPoBeAieHo 3aMepoB.
B atomM chnyyae TeMneparypa Ha 3ajaHHoi rnyGuHe 1y, (8
bIX N0 T ! A )
no i 3

=0+ Tp(-11)

rpe 1 - cakTuieckan TemnepaTypa Ha rnybuHe samepa /1, °C;

H - rny6uHa umn, M; l‘q,—
reoTepMU4ecKoro rpaauenTa, °Cim.

Yxe © , MTO B T Tenna B
HedTerasoHOCHBIX KOMMMeKcax MnacToBbie BOAbl WUrpaioT GoMbLuyio
ponb. OHK MOTYT np K Henp, ecnu A or

obnacTv nuTaHuA B rnybb 6acceiiHa, MW K NOBBILLEHWIO TeMrepaTypbi,

€cnv NOTOK BOJA, HanpasreH w3 Gonee rnyGokux uyacTedt GacceiiHa k
3oHamM. Mep T i 3Heprum r

W N0 TEKTOHUMECKMM  HAaDYLLUEHMAM, €CNM  OHM  RBMSIOTCA

nposomuqmu TaK KaK 310 criocoGeTeyeT nponumoaeumo BOA C

ypoil BBEpX MO >

P p (puc.46). Tame mnporemep—
aHC B TWOPOTEONOrMieckom
6: il Ha 3earnu-fi , B BocTourHom

MNpeakaekasbe B npefenax Tepckoro u Cynx(eucxoro aHTUKNMHopWes,
B Huxaiem MoBonxbe u Apyrvx pervoHax.

! ANA rmap pi ]
CnyXaT 3aMepbl TemriepaTypbl B  CKBaXwHax, MpPOBOAWUMblE
aneKTp w anA pTYTHbIMU TepMoMeTpamu. Ha

ocHoBe 06paboTku nonyueﬂnux AaHHbIX CTPOAT ruaporeoTepMudeckme
3AKOHC P




0 60 80 0T

Puc.46. Cxema % 2HOMRNWK B NnacTe At
1 - HGNPAB/NeHWe NBIKEHWRA BOA NO PAINOMy; 2 - BOACHOCHLIM NNacT; coneHocHan
TOMUA; 4 - NNACT UIBECTHAKR, 5 - MUHWCTLIA NNacT; 6 - NNacT anesponuToe

Puc.47. ® YacTAX papesa YpeHIOHCKOro
(o B.H. =z
[ biX TONLAX Hedp W FasoBbix
Mecropoxmeumu (pm: 47). CocTaBnAioT Takke KapThi FeousoTepm,
PTbi-CPesbl, Ha pLIX MO Temnepatyp Ha
et r Ha riny
- 500, 1000 M M T.0), KapThl leOTEPMUYECKMX NApPaMeTpoB,
Anp p (pnc.48) M T.n
Nony AR p naunue LMPOKO  MCMONb-
3y10TCA Npyn Ci o
TEOTEPMUYECKOM peXuMe Heap noasonskoY cymm: 0 npoyeccax
p 1 Hed NEHURA B OCA( Tonwe
3emHoi KOpB,  TaKk KBK TemnepatypHble YCNOBUS  OKa3blBaroT
p OpFaHUieckoro

Ha ¢ cC yr P wx bie
CBOCTBA W, B KOHEYHOM WTOfe, Ha YCNoOBMA (hOPMUPOBAHUA
CKONNeHWiA YTNeBOAOPOAOs.



c31 23 & S 6 7 89MWMIZ 13 1% IS 57BN 21 KB
[

A
Kot-d
; H
Kea-Kgs | - 1]
2z
Kqbr .
3
3 o 7
¢ o5 7 o 5 s
) = = e
— A\130,
g
6
Hyxm

Puc.48. Kpuewie pacnpefeneHus Temnepatyp rOpHbIX MOPOJ B  MEpPUAMOHANLHOM
reoronMeckoM  paspese  3anajHo-CHBMPCKOro  Gacceiika (o AP.  KypuwKosy,
5.N. Crasuyxomy).

MpaHuys: a - . 6 - A, B - NMHAA
PaBHBX °C. 1- " 2- 3 - Cerepo-
W 4- i 5-1 7- 8-
Cerepo-B: 9 - 10 - "‘" 11 - ¢ 12 -
C 13 - -C 14 - nomosoe 15 - Kniovescxoe, 16 -
17 - O 18 - P rowaaw: 19 -

Onumnuirckas, 20 - Ketrckas, 21 - NuxTosckas

TemnepaTypHble YCNOBMA CYWeCTBEHHO BIMAIOT Ha CBOWCTBA
q:mou.qoa BOAY, HedTh, ras Y4eT 3TUX M3MEHEHUI B NNacTOBbIX U

y npu NoAicHeTe 3anacoB HedTH 1

rasa u npu 7 yr Br BpeMA
o ACUICR K BOAAM,

cno, KaK B8 Te eTuke, Tak W B GansHeonormn. K

TepMaribHbiM OBBIMHO OTHOCAT BOAIbI C TeMnepaTypcM npesbiLuaroLLen
20°C, KoTopas
TEMNepaTypy BO3AYXA HA JEMHOM Luape. neueénue ‘ceoiicTea Bon

P W ra3oBbix P 5 xovopue B nonaanmou.lem
60! P! onp

BbICOKOW 7 8 Hux pasnwnux

IbiX la3oB

(ymexucnom cepoaoqopona asora u TI'I) B pape cnyuaes BoAb!

1 ra3oBbix p iofiloM, GpOMOM,

n MMeIoLLMM n

NPOMBbILLNEHHOE 3HajYeHue.
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Ana ¢ W ruapore Hanbonblnin  WHTepec

BOAL) AP 6a 8
copepkaumx 3anexm YB. Kak oTMevanoch Boille, AvanasoH

YPbl B ) IbiX ol oueHbL
sermk. C P n BOALI

Ha v ypa KOTOpbIX
HUXe 70°C, cpeaHenoTeHLWansHble - 70-100°C "
uuco«onoTeHuuanbuue Bbiwe 100°C

b.®.

cxemy
TepMmanbHbIX BOA, W3 KOTOpoi B Tabnuuye 12 npem:‘raaneua TONBLKO ee

YacTe, LLARACA K Hedd
Tabnuua 12
eH BOA HeQ
HOCHBIX i (no B.®. c
P TunuyHble
b i Typa B cKBa- A
XuHax), °C rin AeHus
MexropHbix |[lo 100 B naneosoe, Ao 200 350 Yenexkerckoe,
BnaanH B Me3030e - KaiHo30e
Kpaesbix To xe 300 Maxauka-
npornbos nvHcKoe,
Maiikonckoe
Nnatdopm (o 75 (pexe Gonee 75) B 450 Omcroe
naneos3oe, o 180 B Me3os0e -|
KaWHo30€e
soa B VCTOuHUKA
TENnOoBO# SHEPTMM BAXHO IHaHWe TENMOBOW N IHEPrETUIECKOA MOLL-
HocTelt ux T.e. Ko ! MM aneKTpo-
aHeprum, Kompoe MOXHO MONYuMTL NpW WX 3JKcnnyaTauw (knac-
aKer Ly biX P BoA u
nepcnexTMBLl kX p peHbl A.A.
H.B. E , N.B. B 1989). H i Tennosoi
“ pr 7] Xxapakrepl
TepManebHbX BoA B pamonax CcOBpeMeHHoro Bynuanmma Mecro-
Bon TMna, np B
Nedarerazoﬂocnux 6GacceiiHax (MEXTOpHBIX sr\anunax Kpaesbix npo-
mbax, ), KaK xapakTepu3ay oyeHb Gonblumn-
MM HO WX L
K TUBHLIM

MeCTOPOK/IEHUAM NNacToBoro funa cneayetT OTHOCWTL  Takue,
rEOTEPMUMECKUIA FPAAMEHT KOTOPLIX He Huke 3 °C/100 m. B Takux
y MOXHO y Bsoay C ypoti 100 °C v ebiwe ¢
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rry6uH meHee 2,5 - 3 kM. Mono6Hbie MECTOPOXAEHUS TepMarbHbIX
BOA MOryT obecneunBatb no'rpeGHoch B Tensfiote HEecKOoNbKuxX

i KPYNHBIX TOp [ NyHKTOB € 4UCNOM
xutenein no 50 ThbiC. I
06 beKTLI.

B.®. Maspuyim n A A. LLINakom oLeHeHb! NoTeHUmMansbHbie 3anackl
TepmanbHbix Bof CHIM, a Takke onpeaeneHsl paiioHsl, rae B nepeyto
ouepefib MOryT WCNOMbL3OBaTLCA TEpManbHbie BOAbI - 3TO IOXHbIE
paiioHsl 3anapHoii Cubupw, Mpepnkabkasbe, Caxanui W HeKoTopbie
Apyrve.

8.5. [IBwxeHue BopA B HedpTerasoHocHbIx GacceiiHax

Mpu n3yueHnn HegTErasoHOCHOCTH Heap Hapsfly C reosnornyeckum
Ba¥HOe 3HayeHwe npuoGpeTaeT W ruaporeosiornyeckoe pavioHUpo-

BaHue. Obwenp chakT, uTo i 3sIeMeHTOM ruaporeoso-
T paifoHup mapo cTpyKTYPa,
xapaK BOA B 3EMHOI

Kope u ux B;auuoomowe«ue C BMeLyaloupmu noposamu. K atum

CTpyKTypam oOTHocaTcsi GacceliHbl BoA, MM rupporeonoruyeckve
6acceiiHbl.

Us npmnepeunou Ha puc 49 cxembl BUAHO, NTO ranporeono-

1 Ha Ha

nnac'roaux Boa (vacto p wn €

Puc.49. Cxema ruaporeonormieckoro 6acceiina.

Nopoge:: 1 - G2- i3 - ;4 -

5-cucTema TpelMH B MarMarveckux nopogax; 6 - Ymonwm napynum

7 - HanpaBneHWe ABMKEHWA NIacToBbIX BOA; 8,9 - oﬁnacm COOTBETCTBEHHO NMTaM W

parpy:wsouA 6acceitn BoA; B - BoR; B - Gacceiin
sog; cucTeMbI:

a- ummrpelwnm 6 - 3NMMOHHLIO
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n peLym o (No TepmuHomoruv psaa
"

P AAp!

peLyy son). Nop 6 AHOM NNacTOBLIX BOJA NOHMMaETCH

KpynHas  BnaauHa (nporu6, CHHeKNM3a), BbLINONHEHHaA

an (BcTpevatorca

TycdoreHHbie n acd 8 BocrouHoi
Cubupn, Ipyamm, wHa C Ha
¢ (noxe iA 8 np n

nnactel c BOAAMM) U

BOA10YNOpHbIe ronmu. Npn
BC

CHU3Y # caepxy BOAOHOCHDBIE
KOMNMeKcH!, B paapeae 6acceiiHa NNacToBbiX BOA MOMYT GbiTb
BbieNeHb! IMAPOreosorieckue aTaxu.

B BepxHeli yacTu GacceiiHa NNacToBbiX BOA HacTO PaCMONOXeH
cy66acceliH rpyHTOBbIX BOA CO cBOGOAHOM NOBEPXHOCTLIO (6e3-

Bnam.
BaccefiHbl TpewWMHHBIX M XNAbLHO- Tpeu.wnm,vx soa
pUyp! oBbiHO K CKnap
umram. C BOA, c Tpewy 3oHamu. B
MOKPOBHLIX OTAOKEHNAX HEPEAKO UMEIOT MECTO W MOPOBO-NNACTOBLIE
Bsopwl. b Vb BoA 4acTto ue -
no»(e 6acceiiHoB NNacTOBbLIX BOA.
onol v KOTOpble  3aHMMaloT
orpomHbie reppumpuu W UMEIOT CROXHOE CTpoeHwe, crenyet
mera6 . K uucny
TaKkux Meraﬁawemnos MOXHO OTHECTH npmxacnuucmn (cebiwe 500
ThIC.KM’ ). 3ananHo-Cubnpciuid (0kono 3 MNH.KM' ), wmerabacceiiH B
npepenax BocTouHont Cubupu (cebiwe 10 Mnn.mz). BKIlovalomin
Asirapo-TleHckun, Tyuryccmﬁ. DNeHo-Enucericknii v FAkyTckmin

ruwaporeonoriyeckue xapak
0COBEHHOCTAMYU CTPOEHUS cnomv« B3aUMOCBA3bLIO ApYr C npyrou
vaps moryT B CBOMX Hepipax

3anexu HedTn U rasa. Ecnv B rupporeonomvyeckom GacceiiHe umetor-
c 3anexu HedbTw, rasa, rasokoHAeHcara, To €ro cneayeT OTHOGHTb K

HbIM 6 . Mpanuubl Bac-

ceuna BOMKHLI COBMELUATLCH € rpaHvLaMu rmmreommecmro
310 w3

NeHuii O PONK TMAPOreoNorMYEcKkNX 7 B MUrpaLm, mn

W KoHCcepBauwM ckonnewuni Hecbtw w rasa. Mpu HedpTerasoreono-
TMECKOM  PIOHUPOBaHAM MPOKO WMCMIONb3YIOT MOHATUS “Hedore-
obnacrte’, “Hedreraso-
HOCHHI  palioH”. B pw:e cnyuaea paHnybl «ettreraaouocnux
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| P——— BManome
I Il N ——

Puc.50. Cxema KnacCuVKaLUi reormapoavHaMUiecknx cucTem

A n Hed bIX  UAPOI 6Gacceii
. 9To K Takum Hedp OHOCHBIM TP
myeckum  Gaccelinam, kak Tumano-Meuyopckuid, MpukacnuAckuid,
Onenposcko-floHeykuii. B or y B np HegpTe-
IX NPOBMHLMA T He OfuH, a nBa u Gonee 6ac-
celiHoB. Tak, B pamkax M| Ky " Hedy )
nBa Hed biX ruApol
€ Ha - MNp ¥ n BocTouHo-MNpeakapkasckuii v
T.n. Ycnosus ng BOA B Hedy mapol

6acceiiHax MOryT GbiTb BECbMa pa3nuyHbIMM 1 OByCnoBReHL TUNom
reornapoAuHaMUYECKUX CUCTEM.

Mop reoruapoaMHaMMYECKOW CUCTEMOMW  MOHUMAIOT
cucTemy nuTocepHbIX BOfi BMECTE C BMELLAIOWMUMI UX NNacToBbIMU
U TPelUMHHLIMWA  30HaMK, KOTOpas  xapakTepuayeTcs  obLymn
(¢ )y Boa  (puc.50).
CnepoBartensHo,  3pech Tvna
reornipOAMHAMUYECKOH CUCTEMBbI - MEXaHM3IM CO3AaHMA Hanopa B
BOAOHOCHOW ToNLe.

Cpeny  reorwipOAVHaMUYECKUX CUCTEM  BLIAENAIOT  CUCTEMbI

)

) n BOA.

Te rpy BOA TECHO CBA3AHLI C
ur3mKo- P “ y B
npefenax BepxXHEH 4acTu 3eMHOW KOpbl. Pa3sHbie YpOBHU TpYHTOBbLIX
BoA, akTopamn  (KonU4ecTBOM

BLINAAAOWMX 0CankoB) W perbedom MeCTHOCTH, NPUBOAAT K
06PA30BaHMIO TPYHTOBBIX MOTOKOB.
FeorMppoAvHaMUYeCKMe CUCTEMBI HanopHbIX BOA (BOAOHOCHHIE
) Ha b Hble W L]
P: npenc i n BOAOHANOPHBIX
cucTeMax MpY HEKOTOPOM PaanuuMu B TEPMUHOMOTMW OTpaXeHo B
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pabotax B.H. Ll r6. N ,  B.H. Kopy 7]
AM. Oawunmmsa AA Kapqeaa C. E Barvna v ap
B

Ly Hanop B
! " BOA B
Konnex'ropu [ Aeuc‘ram\ obpasyemoii  3TMMM  BOAEMN  HArpy3Ku
Koih). Moatomy B e aToro TMna
Mory'r 6uiTb TaKke map B Hedy IbIX
WX B 3TOT TMN bIX CUCTEM,
€00 y ADP (pnc.51). Bop
YL or K 30He pasrpysi,
P HiKe
WHcbnnbTpaLmorHble OTKPLITBI-

MU cucTemamn. OcHOBHaR (hOpMa IHEPrMM - NOTEHLMAnNbHaR 3HEprua
HUAKOCTH B riONe CUMbi TaXecTH. HnR MHWNLTPALMOKHLIX BOROHa-

NOPHBIX CUCTEM T P no ¢
p=Hpg,
roe H - noe: i Hanop; p - T g-
n L ible xapak-
puy 8 biX b
bIX)

= ) =3 s B

Puc.51. Cxema umnhwmm mnnampnou CUCTEMbI.

Nopoget: 1 - ABUKEHUR BOR, 4 -
NbEIOMETPUIECKHH YPOBEHD. Oﬁnacm 1- nmanw:  coapanun Hanopa, Ii - II'
OTKDRITOM ¥ CRDBITON PAIPYHU

Puc.52. Cxema ] i W cucTembl: 1 - NOPOAbI-
L2 - UKL W nopoawl, 3 - Hanpasnewve
ABVKEHUR 4 - i ypoBeHb. O6nactu. 1 - nuTaHun v

son;
+anopa, 11 v 11" - COOTBETCTBEHHO OTKPLITON U CKPLITON P3Py
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M3 ofHNX (urm yacreil) B gpyre (Mnu nx
yacTn) 6e3 NONONHEHWN XMAKOCTLIO W3BHe. K aKchunbTpaLuuoHHLIM
OTHOCATCH INMINOHHAR (INW3NO - YNIOTHSIO, 2Pey.) reoctaTuieckas

)
) Yil n

B 2n1anoHHOA FeocTaTM4ecKoi BOAOHANOpPHOW cuCTEMEe  Hanop
npu BOA M3 Y v nopon

B KONMEKTOPbl M YacTUYHO NPWU YNNOTHEHMM CaMUX KOMIEKTOpOB C
BbXMMaHem BOA U3 OAHMX uYacTel B Apyrve (puc.52). dnuanoHbie
ypo! K
nporuGatoLMMen y\lacn(au 3eMHoM KOPH BLINORHEHHEIM [AOCTaTO4HO

an ii. OHM npen

coboli 3aK wnmr . CoobLuenune ¢ aemHoin
NOBEPXHOCTLIO MW COBCEM OTCYTCTBYET MW OCYLUECTBASIETCH TOMNBKO
B 3oHax padrpydm. OCHOBHaR OPMa 3HEpIMM - MOTeHLansHas

aHeprua  ynpyroi Hakar B

KOnnekTopax B y oT) ) wa

Hux Bopi Benepy i W nopop B KonnekTopax
paay w3bbiTouHoe 0 Oig- M

AaBnexns B c :

Ap=Qus6 1 B Votu

rneAp- ;8-
KMAKOCTH, 16, - OBLLMIA OB Bem KAk B
B 3MM3MOHHOM  NUTOCTATUHECKOW  BOAOHANOPHOW  cUcTeme
nnactosoe  AaBneHWe  paBHo: Pn=UIlp +Apyg. HanGonee
i npoyecc y 06bIMHO B CaMbiX
IOrpyXeHHbIX YaCTAX BnavH, rAe v pacnonoxexa obnacts NUTaHus, a
[MBUXEHWE BOJ NMpOMUCXOAWT B CTOpoHy GoproBeix 3oH Gacceitna. B
BOIOHAMNOPHBIX CUCTEMax 3TOT0 TUNa MNIacToBoe AaBreHne MoXeT
BbiTh BbiLLE rMAP! -n LUy . Npwn atom
nop y
cTon6a sogel (¢ nnomocruo 1 tlem’) ) OT NNOCKOCTYM 3amepa A0 3eMHOM
MOBEPXHOCTW Haj TouKoW 3amepa. B cryuae, ecnu nnactosoe
BbilLe map ]
Pun/Pyy. > 1), TO €f0 YACTO HAILIBAKT EHOMAMNLHO BHICOKMM

nnactosebiM faasnexvem (ABMf). Ha camom pene ato nasnexve
xapanepno " HOPMarnbHO ANA 3TOMO TUNa NPUPOAHOA BOAIOHANOPHOA

w ero csepx rmapo-
CTaTUYECKUM.
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B HbIX 8

‘-IalOLL(MXCﬂ npeumymectaenno B 06nacTAX WHTEHCUBHON cKnag4arocTn
, Hanop BoA A B

reomnammuecnoro AasnexHusn. TexToHnueckoe C)KETM@ I'IpMBOAMT K
BO3HUKHOBEHUIO  BbICOKMX biX B cki an' X
obnacTax u npearopHLIx Nporbax oTHOLLEHe NNacToBOro AasneHus
K YCrOBHOMY  fuap KoMy p 1,8-2.
MNopo6Hbie B8 3anapHo-T: i penpeccum
(A.A. Kapuesbim, C.6 Barunbim, W.B. fiBopuyyk), B Npeakapnartckom
nporu6e (A.A. OpnoBsim) U B Apyrvx paiioHax.

B npenenax nenoropux BOACHAMOPHbIX CUCTEM MOTYT comaaawca
¥ 30HBI C T vy HIxe Y 0 ruap
Takoe serewve, B uacmocm MOXET MMETL MecTo B oGnacmx
Pa3BUTUR  TEKTOHUYECKUX pacm»(euuu - KaK B 30HE WHTEHCUBHOW

cKnaguatoctn, TaKk U Ha (e on s “
P.T. CemalweBbiM Ha maTepuanax no Bocrownou Cwbupn BbifeneHs!
ble Hble , wMm

0 mna M of TSI(MX Bononanopnux
CVICTEM 3ak. nor BO[] n3
ocajoyHoro  Yexna a paznpobneHHsle noponu paanounux 30H
i Yactn TexTot K
) TpeLyuHHOi nopl . OTTOK BOA B nopofibl B CBOKO

ovepenb K HUIO B ocajn oT!

30H unu rper ble [

HUXE YCMOBHLIX TMApOCTaTMNECKMX. [N BOAOHAroOpHLIX CHCTEM
nono6HOro TMNa aHoManLHO HW3kue NnacTosbie aAasnenus (AHMNA),

Te. Hxe Y ADD [
NoO3TOMy WX cfieAyeT MMEeHOBaTb Cys(MApDCTBTM‘{ECKMMMA

IMOHHBIX Hanopel BoA

B MIBLITOUHOTO  KonuuecTsa

17 BOA M3 MWHEPanoB B 30Hax
€ O4eHb BLICOKMMU Temnepatypamu Tepmoaernapataums muHepanos

p BOA B
ceoGoaHylo  aly. OGbMHO 3TO  sBReHne HabmojaercA B
n yacTax  ruap Bacceiitos,
rpe ypa 150°C. B
8OA NpH K onp >

NOA3EMHLIX BOA B 3TMX  Haubonee  MOTPYKEeHHBIX  30Hax
rnAporeonoruiecknx NopoGHoe o B
Npepkaskasse u B Myprabckoit  BnaguHe  Kapakymckoro
ruaporeonorudeckoro 6acceiita.

B HedrerasoHocHbix BacceriHax ¢ GOMbLUOW  MOLUHOCTBIO
0CafiouHOro 4exna MoryT GuiTb pa: ie re
cuctemsl. Ha puc.53 nokaaHo ux pacrionoxewue B paspeae 6acceiina
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Puc.53. Cxema B Bog: 1
KPUCTANNUYECKWA Maccus, 2 - nopHan cucTeMa 3 - TPeWMHOBATOCTb, 4 -
1

BogioHal
HanpaBneWve ABWKEHWA BOA, 5 - WHWNBTPAUUM METEeOoreHHbix BOA  3OHBI:

cuctem, 1l -
i cuctem, 1l - pacnpocTpaHeHus
cucTem, 1\ - BOIMOXHOTO
<uctem; 3rB -
3epHano rpyHTOBbIX BOA

xapaktep M B KaXaown . Tak, B
cySﬁacoeune TPYHTOBLIX  BOA (pnc.53, 1) ™oxeT npoucxoauTb
yp 3a cyer pensedpa B peaynbrate
rpy " notok. B wHdl ol ]
cucteMe (puc.53, 1) 0
mr nwraum [} paarpy:n(u [}
r oV epxHoCcTH. B uHd! oV
BOAOHaNOPHOW npu PHOW 30HbLI CO3AaHMA
Hanopa r MoxeT  np ycnosHoe
ADpH ., a npu Pt v

[of 30H Hanopa Jit

K Anp Y

B

A (puc53 1II). B ammx
cucTemax NPy HanuuMu MOLLHOTO KOMNneKca ocam(oa n mx

0
ABp y MOXeT cA OT 1,2 no 2.0. Npumepom

-219 -



MoxeT 8 N

ADP! Tak, Ha ero Gopry, Ha
Ac B Kap
or!
. TaK KaK Pan K Pyy. . cocTasnser
or 1,300 1,6.
B ] i (pnc.53, IV) 8
% 8 pe ¥ B nol
pXrUap HO B pesy
no KpuBan 1o
naBNEHUR UMEeT CRoXHYI0 KON(bvlrypaL(mO
Bce atn O H npu t ]

MCNBITAHAK NPOAYKTUBHBIX OTNOXEHUA W ocoberto npu paspabotke
HeTAHLIX 1 ra30BbIX aNEXeN.

8.6. ®opmupoBaHue Boj B HepTerasoHOCHbIX
BacceinHax

Bop - ] i

n3yNeHme KOTOpOro umeeT BaxtHoe TeopeTuieckoe W NpaKTMYECKoe

ann "D TaK Kak noaeMHbie
BOAL OkalLlBalOT Gonbu.loe Ha BClo
yrnesonoponos B Heapax. Mpu aTom BaxHoe anavenme npuoﬁperaer

BOAbI KaK "

cocTasa pacraopenuux BewlecTs  (noHos,  conedi,  rasos),
BOAax  HedTerasoHOCHbBIX

BacceliHos.
P nytm Boa B nwuToccepe, cnepyet
OTMETUTL /182 UCTOYHMKE yn BoAb - @

W 3HporeHHud. Mopsemuble BoAbl, oGpasylolmecs B peaynbTare
fOCTYNNeHn BOA B fOpHble MOpoAbl M3 BHElWHMX feocdep -

cepbl U aTmocdepsl - , @ 3a cyer HUSA
MONeKyn BOALl B HeAPaX 3eMnW - 3HAOTEHHble. JHAOTeHHbIe BOAbI
hOPMUPYIOTCA B rOpHbIX MOPOAaX W MarMaTUYeckux ovarax B

P

B oMt o AA.K:
(puc.54), an:ureunue BOAbI NOAPARENAOTCA Ha fABE PYNMbi:
1€ 1 e
CeAMMEHTOreHHbE BOMb - 3TO BO!, 3axBaveHHble 0CaaKaMu
c ux B (mope,
naryxa) nepeoHayansHo DGpa:lylcrrcﬂ unu o6bitHO conepkaue no
80-90 % sogbl. Mo mepe 1 NOKpbI
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TIOA3EMHLIE BOAb

Puc.54. Cxema reHeTimeckol KnaccudiraLuk BoA (0o AA. Kapueay)

“nbl y T 8 nopopy B Hauane atoro
npouecca YacTe BoA U3 nros, nocrynaet
BHOBb B BOAOEM, YacTb MPOHWKEET B NpOHUL@eMbie NopoAbl (necku,
recHaHNKW, NIBECTHAKMN).

Mpouecc ynnotHeHus rMuH npoucxoant B Gonbuiom auanasoHe
rnyGuH. HauGonee aKTMBHO MWHBLI YNNOTHAIOTCA Ha rnMybuHe nepsbix
COTeH MeTpoB, 3aTeM L ., HO
npofionkaeTca Ao rmybuH 56 kM. B rnuHMCTEIX cnanyax, B KoTopbie
NPEBPALLAIOTCH FNKHBI B NPOLIECCE YNNOTHEHWR, COAEPXaHme Boabl He
npesbiwaeT 1 %. Takmm 06pa3oM, Ha MyTW pasBuTus OT WNoB RO
cRaHyes rMUHUCTBIe Nopoabl TepatoT Ao 80-80 % npoyeHToB Boaw), a
ATO 3HAYNT, YTO Macca 3TUX BOA B OC3A i P

n Bensoe uyem rnuHul. To Xe
XapaKTepHo ¥ ANA w3secTHAKOB. Koraa B0AbI OAHOBOIPACTHLI €
BMELAoOLMMK  MOPOAaMM, MX  MMEHYIOT  norpeGeHHbIMA - Unn

Te c
r Bopabl, noct B KONANEKTOpbl M3 YNNOTHAIOWMXCA
! Tonw, K Bopam. B
KONNeKTopax oHn ot BofL!, B
peay yero r T.e. cMeHa BOA B nnacTe.
Tako# TMN BoAOOOMEHa MMEHYIOT  3MM3MOHHBIM  MocKonbky
c Bop T rNaBHbIM
8 noyTH BCe 80f1bl N0
K €HHBIM (Tanacc - no-rpeNeckn

mope). B Hed X i macca
804 NP (i ) BOAHLIMU

pacTeopamu.
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X TecHo BOABY

Bospoxa BOAbI B Aerviopar
Tauyuu FAMHUCTBIX MUHepanoB. B HaubombLuMx KonWYecTBax 3T BOAL:
CA NpWU NepecTporKe CTPYKTypbl [ panos

npn MOH HUTa,

wero 1o 24 % MeXCroeBbix BOA, B UNNUT 1 Apyrue MMAPOCHIOAb!, CO-
Aepxalpe He Gonee 10 % BoAb!. lecao&w,qalou.meca (T.e. BO3pOX-

BOAb! p y obna-
Aaot n e cr TblO Takoe i
CTPYKTYpb! BOfIbI MU Nepexofie
u3 B
BOAbI bl GbiCTPO pacTBOpPSATL u opl

KOMMOHEHTbI  OKPYXAlOLLel Cpeflbl, MOCTENEHHO CpaBHUBasCb B
OTHOLLEHMWA XMMMYECKOTO COCTaBa C MPUCYTCTBYIOLMMU TaM Xe
cBoGoAHbIMM  BOAaMu. B P PAIOLL;
BO3POKAEHHbIX BOf  wrpaer Gombluylo porb B Mpolecce
Hedrerazoo6pa3oBaHus, TaK KaK cnocobcreyeT BbIHOCY
YrNEBOAOPOA0B M3 FIMHUCTBIX TONLL U HAKOMMEHMIO X B KOSNEKTopax.

WHpunbTporeHHsle Bofbl  obpasylorcsi B pesynbrare
nponumoaenm (MHbunbTpaLmM) BOA B YKe cd)opanoaanneca
NOPOfibl, 3aNONHEHHbIE | BOAAMMA WHOTO  NpoMCXoXaeHus.  [pu
Haf3eMHOA MHGMNLTPaLUMM B  MOPOAbI  MPOHWKAIOT  AoXaeBble,

CHeroBble, peyHble BoAbl, T.€. B 3oHe
Tpeu\unosa?hlx 3aKapPCTOBaHHbIX UIBECTHSKOB BOJA MOXET BTeKaTh B
B aTuX us). BoamoxHo

npouumosenue napos BOAbl B NOPoAbl C nocneAyboulen ux
KoHfieHcauven  Momumo r
wHbunbTpauums, koraa Boga BcauMBaeTcs B KopeHmle nopoAel,
oBHaXaloLMeCs HUXe ypoBHS Bogoema (o3epa unu Mopsi).

OcHoBHasi Macca WH! o BoA 3a cyer
MeTeoreHHbIX. UHD! ol BOALI, Np B nopogy, noa
Aeil cun rp: wm np BHM3 N0

B a 3arem u P sogel. I
OHK ( wnu ) aonu, Ly B
nnacre, u Takam p # BoAo-
obMeH. UnbunbTpalmoHHas MeTeorennaﬂ BOfla B CaMoM Havane
cBoero YLLE Has, noyTu
Mo mepe no Bofjia
VOHaMW, CORSIMA W rasamu B peayneTare Bblu.[eﬂa\lMBaHMR nopoa u
P Bawtio uyTo
remHbIx BoAax Takue yr KaK
" B A # A MHUNLTPOreHHbIX
aoA B rny6b GacceiiHa 3aMe/INSETCA, Ha €e COCTaB HauMHaloT BNUATL
¢M3MKO—XMMM‘JECKVIE F bl, @ TaKKe c eH-
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MMM BOfAMM ichi BOA
@aspacTaer, a OHHO-CONesoi Fa30Bbili COCTAB UX npeoGpasyeTcs.

JHAOreHHble BOALI B P HUR
wONeXyn Bo/ibl B FOPHbIX NOPOAAX ¥ MarMaTU{eCKnX o4arax.
B 30He yp, no B.U. CMHTE3 BOAbI
npw

CO +3Hy = Hy0 + CHs
4CO + 2Hj = 2H,0 + 3C + CO (Mexay 900 u 1000°C)
CO3 + 3H; = CO + H70 +2H; (Npy KpacHOM KaneHuu)

XuMudeckue peakumm, npu p 80!,
MOTYT NPOUCXOAMTL B NUTOChepe U Npu HeGOMNbLUMX TemnepaTypax 1
DaBReHusIX, HaNPUMEp Npw paspylleHun MMApokapGoHaToB U opra-
HUYECKUX COEUHEHWNA:

Ca(HCO3); = CaCO3 + CO; + Ha0

Mg(HCO3); = MgCO3 + CO, + Hy0

2CgH 005 = C1H 03 + CO; + SH,0

3Tu BOAKI MOTYT GbITb K o Oru
K BO3POX/AEHHBIM BOLjaM.

MarmaTorennbie Bogbl oBpasylovca npu KOHAIGHCAUMN BOAS-
HbiX NapoB, Bbi6 y PM W rasoBo-

X noToKos, c

ble BOAbI WrpaloT
BaXHY10 porb B UCTOpWU PAIBMTUR MMAPOCHEPbI 3EMMM, no AONA wx B
Macce Bofibl Hedy

K 3HOOreHHLIM crneflyeT OTHECTM u Komencaroremue Bofibl,

c Uvel napoB BOAbI B

b (wnm nepedpopmmp 7 Hedhth

wnu rasa. Bonee 3TM BOAK! P PeHb! HUXE
(-] " cocrasa r BOA B
HedTerasoHOCHbIX # npc B npouecce neT-
BUS BOf C NC n 3a cyer peaKuuii MexXay MuHe-

panamu nopopa u

AAKapues (1992) Tecro csuausae'r mpporeonormeome npoyecchl

co Tpy atom

LOMUHVDYIOLUMX  BOfHbX  PacTBopoB, TUNMYHbIE rw;poreonmcme

npoLeccsl, nuToreHeTMHECKUE  MpoLecchl " rnasHeiiLLre

Mp BeCH X

C MomeHTa 0ocafKoB A0 WX norpyma Ha

GonbLuyio ryGuHy B 30Hy C

MOXHO COCTaBuTb npeacTasnenue 06 oﬁumx ummep»ocmx
sop. F yenosus hopMmp

BOA C 3TVX NOSMLIA.
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Ha cragunm dopmupoBaHus ocagkoB (auareHes) B Gacceiihe
H €HHBIX

Tanaccorenubm) BOA,. YNAOTHEHUE MIOB U NPeBPaLLEHUe UX B NOPOAY
cor B rasos
T rasbl dep asor,
AMOKCWA  yrnepoga, renwi, apron. Ho yxe wuager reHepaums
GMOXUMWUYECKOTO METaHa.

B: H P uauko-
M cbasbl c
ux p of TCs p:

1, , WOeT OBbMeH KaTMoHaMM,
nanpvnmep, 2Na* (8 pacTeope) + Ca2+ (8 nopope) = Ca2* (8 pacTeope)
+ 2Na* (B nopose) unu Mg2* (8 pacteope) + Ca2* (8 nopoge) = Mg2*
(e nopope) + Ca2* (8 pacteope), T.e. Ca2* u3 MOFMOLEHHOrO
KOMMfEKCa NepexoAuT B BOAHbIA PacTBOpP, a HaTPUA UMK MarHuiA - B
nornc " B m BOA Kanbuuem
NPY Hanuuum WOHOB Xmnopa &b

npoueccel. B

BOfLI. CONEHOCTb BOA.
Ornwmrenbuou 0COGEHHOCTBIO arou cTajuM SBNRETCH Npouecc
HUS,
BELYECTB, OkMcnuTEne’ B Buae cynbcaroB u Aecyanmpyloumx
Gaktepuid  (Vibrio  desulturicans w  Vibrio  thermodesulfurican).

J:lecynadmpy»ou.tue GaKTepMM o K uucny 1X
Cc npouecchbl

BoCCTaHOBREHMS! cynbd:ama n opr L1y
BOA Npwn cynbcaTtoB 3aBUCAT

OT KOMMYECTBEHHbBIX COOTHOLLEHUA Mexay PACTBODEHHLIMU WOHaMMU
Mpu n3abbitke bata HaTpus X0 peaxy)|

Na5S0; + 2C + Hz0 = NayCO3 + Hy$ +CO;.

B atom cnyyae B Boge T cona, Boja np
wenoqHocTb.  Tpu yyacTum cynbdata kanbUws peakuusi MoxeT
npoTeKaTb Mo Cxeme:

CaS0y + 2C +H,0 = CaCO3 + HyS + CO, .

O I ] Kanbuwsi Bbina-
naet B ocaziok. Peakyus BOCCTaHOBNEHMA cynbd)ams B obLuem Buge
WuMeeT cneaylollee BbipaxeHue: McSO4 + 2C = McS + 2C0,, rae C -
OpraHudeckue BeLecTBa, B TOM YKCTie yrnesoaopoabl, Me- Metansbl.

O 3aKoqaeTcs B

BoA oK pi T ne
o6LeM BOCCTaHOBNEHUM BOA.
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Mpu ] HUM AHa 6 fHa, Mo reocra-
TUYeECKoW Harpy 3a cuer MOKpb nopo-
Abl n ux BoAbl EYit B 30HY ("kara” -
BHU3).

H.B. B Jil Tpu CTaguu: NpoTo-, Me3o-

" anokarareHea. Ha cragum npotokatareHesa rnaeHbIM

r
B # BOAOHamNoOpHOW cucTeme

reocraTuyeckoro Tana 34
ypa po 50-70°C. [Mpu
B3aUMOAEHCTBUM TBEPAIOHA (hasbl U BOAHLIX PACTBOPOB MAET NpoLece
[ONOMUTU3ALMM MO CXEME:
MgCl; + 2CaCO3 —» CaMg(CO3); + CaCly
Pp nopoaa nopoaa PP
Tam obp: BT BOAAx mpC
p LMA, npc npouyecc
opr: W rexHepauus
yrneaonoponnux (a30B, METaHa W €f0 FOMOSIOOB (3TaHa, Mponana,
6yTaHa, neHTaHa).

Ha craguu nopoab! P CA Ha rnyGuHy B
ovanaszoe or 1,5 go 5,0 kM, 4TO conpoBoXaaeTcs poCTOM
Temnepatypbl ¢ 70 fo 180°C. OcHOBHbIM Tunom BogooGMeHa
0OCTaeTCA 3NU3UOHHBINA.

Borbluylo ponb urpaet Tepl r

BOA M
yuac'mlo wx B sogoosmene Gm BOAbl aKTUBHO PacTBOPSIOT BELLECTBO
W3 oKpyXawouleid cpefbl U crnocoGCTBYOT 06OralleHUo  BOAHbIX
pacTBOpoB MeTannamu (Hukefb, koGanbT, MONUGAeH, CBUHeL u Ap.).
Hapsgy c ] ylo ponb
HauuHalT Wrpatb M nuTocepHble BOAbI. 31'0 conpoBoXaaeTcs
HBIX'

Ca(HCO3); —» CaCO3 + COy + Hy0
4

No H.b.Baccoeeuyy (1969, 1974), ocHosHas Macca HedTn
“eHepupyeTcs B rnaeHyo ¢asy Hed
ybuH 2 = 4 kv npu Temnepatypax 70-150°C. 3J'IM3MOMMbIe
30A0HANOpHbIE  CUCTEMbI  FEOCTATMNECKOTO  TUMa B KOHUE
B waparat Bogbi
no Kak B Tak 1 B nol
~x noponax WHTeHcuBHO naet reHepauws metaHa. Ha nocnepgweit




craguv nol B

-Bal y Korpa ypa
200°C, n

P ol
r p: r HOBbIE MOPLWM BO3POKAEHHBIX
Boa. Cpeau cnepyet
CEpNEHTUHW3ALMIO MAPOCTIOL W BbINALEHWE NPEUMYLLIECTBEHHO
KPEMHUCTBIX LIEMEHTOB [0 MOMHOMO MCHYE3HOBEHUS  NEPBUYHOMR
nop . Mugporep p bl no
Mpu ocaakoB
(Gonee 7-8 m) W pocTe Temnepatyp (Gonee 250°C) HauuHaeTcs
cTanus metamopduama.
Mpu B BbIXOAE nopoA Ha 3eMHyl0
B HUX np
Mereorennux BoA. Bnenpenue Mndmnh'rporeunblx BoA npuaonwr K
Kapcra, cynbgha

B i BOAHbIX D poB 1  casbl

r - OKCuabl M MUAPOOKCMALI Xernesa
(nMMOHUT, rnqporem), mnc, onan, wap b

undwmupauuounaa BOZIOHaNopHas cucrema, HauuHaeTcs
Hol# YCKOpSIOLLyiA Ly

nopoA (w apyrve np ), u3 nopoa BOAbI UHOrO

[y €HHble, ble, ). B

1X npn L IX  BOA,

cofiepxaumx cynbcartbl HaTpus unu rmponapsonarbl HaTpus, C
XNOpUAHO: BOfIAMM
L B p
2N4HCO3 + CaCly = CaCO3 + 2NaCl + Hy0 + CO,

ocagok

Na3S04 + CaCly + 2H,0 = 2NaCl + CaSOy - 2H20
ocafok

Takum o6 B L b T BoA Heh-
UMEIOT Kak nNe-
PVO/ibl HAKOMNSIEHUA OCaAKOB U NPOLIECCHI MX CONPOBOXAAKOLLME, TaK U
p B 1NEHUW, Korga r perpe Mopsi,
BbIXOf] MOPOA Ha 3EMHYI0 XCTb U B ywe c p
BaBLUMECA NOPOAbI  MH(MNBTPALMOHHBIX  MafIOMUHEPANU3OBAHHbIX
BoA
Takve B rmap
HOro 6acceiiHa OTHOCSTCS! B NEPBOM CIyyae K 3nu:mow-|oMy v BO
aTopowl - K undmnb’rpamwonnomy aTanam. Sanonnuu ]
aranbl i yukn. B
33aBUCUMOCTM  OT  yCrOBUiA TEKTOHMIECKOTO paseuTun pervoHa B




Munepanuzayus, rfn
00 300

40001 & 1”0

Puc. 55. BOA B paspese
¥iHoB (o 10.1. FaT
1- aanaanas cm» (aanaa) 2 - 3anagHan Cubups (ump “ aocmx) 3 - Bunowckuin
Gaccell 3anagHoe r 7
- IOWHBIRA M: c 8- @ cawmu (ueHTp); 9 liHenpoBcko-
Lorevuuin GacceiH (woro-Boctok);, 1U - Borwo-Ypanmu GacceiH (doH), 11 - Banro-
YpaneCikui 6acceiiH (PaiioHbi Pa3sBUTMR CONBHOCHBIX NEePMCKUX OTNOXeHuR), 12 -
Npunatckan BnaauHa; 13 - Axrapo-NleHckui Gaccedi (Macwrab o rOPU3oHTaNK
coxpaler B 2 paza, T.e. 300 r/n Ha wkane cooteeTcTeylor 600 N MT.A)

MMAPOreosOorMieckoi UCTOPUM BOAOHOCHLIX KOMFIEKCOB MOFMIU UMETb
MECTO OAMH unn UMKNOB, 4TO M
npoueccos T
BOA HedhTerasoHOCHbIX 6acceiHoB.
Beiwe paccMoTpeHa nuwb obLlan cxeMa (hopMUPOBaHNSA XUMUYEC-

KOFO W ra30BOr0 COCTaBa BOAHLIX P KoTopast y

"] DA U Npexae Bcero Hanuyuem 8
pasp an 6Gacceit biX OT! 7. B ved
30HOCHbIX iiHax, B pa3sp P
Tonuw, pacnp: B €ro HUKHelR
yacTu (MpkyTcimid, I'Ipu.(acnuucmu u ap.). Ecnn coneHocHbix Tonuy B
paspese Ha HeT, p A BOA
Huxe (puc.55).
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KOHTPO[bHLIE BOMPOCH (k rase 8)

1. Kakue 6udb 600 OMHOCSIMCS K OCMamoyHLIM ?

2 Kaxue 60061 ?
3. Kawose ?

4. Kakoeo cmpoeHue monexyn 6odsl ?

5. Kak usobpaxaemcsi xumuvecKul cocmae 6ods! ?

6. 3avem e nnacmax ?
7. Kakoes! npi 1 6 3emHoll
Kope?
8. Kakoea ponb 600 6 pexuma
3emnu ?
9. 3HaHue  KaKux Baem ans
Ha 1yOUHY ?
10. Kaxoes! el u bt
NPUPOOHLIX 80B0HAMNOPHBIX CUCIMEM ?
11. Kaxue munel 603 ons
6GacceiiHoe ?
lnaea 9

HedrerasonouckoBas rmaporeonorus

9.1. N'mpporeonoruueckue ycnoBus oopMUpOBaHUS,
coxpaHeHusi U paspyLieHus 3anexei HedT 1 rasa

BopgHbie p pbl Urpatot ponb B &
" nedm« w rasa, Tak kak Bce 3
bl B Jroii T
l'IOCBﬂLLleHa orpomHas nutepartypa. Oco6eHHo Gonbluoe BHUMaHue
yOensieTcs  BOMPOCaM  MEPBMYHOA  MUIPaLMM W aKKyMynsiuvu
yrnesogopogos (I.U.Anamc, U.M.Ty6kmun, U.O.Bpoa, H.B.Baccoesuy.
A.A Kapuyes, J1.H.Kanuetko, C.I.Hepyyes n MHorue fpyTue).
Mon nepeuyHOM Murpauueu 06bINHO MOHUMAIOT NepemelleHve
Heb™M 1 rasa M3 o) Tonuy, IbiX
r ]
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nnacT-konnexTop (| 3 Mepi Murpayus
B aKcd

npn r Tonuy M nep BOA M
B HuX yr bl Hem

GOnbiLIe INMIMOHHBIX BOR NOCTYNIAET B uonnex'rop ¥ 4YeM MHTEHCHBHEe
3MMINOHHBIA sonoOGMeu Tem Bonbluee KOMMYECTBO YINEBOAOPOAOE
310t Np! B

wHTepBane myﬁuu 1-6 kM, Ho HanbBonee aKTUBHO - a rnyGuHax 2-4 kM
Ha cTafum Me3okarareHesa B rNaBHOW 30He HedbTera3oobpa3oBaHuA.

Ocobyto ponb Npu ITOM urFpatoT BOAb!,
npu M T B BOAL!
BbICOKOW P ) 10 K

NOSTOMY KTUBHO BIUASIOT Ha BLIHOC | 10) FNaBHLIM OGP
HedTAHbIX yr “3 & TONUW B
XONneKTopbI.

Moa PULHONA T HePTH U
1a3a No KONNEKTOPCKUM c ux

3anexe#i. Ponb NoA3eMHbix BOA Npu Murpauvn HedTu W rasa yxe B
xonnekTopax 3HauuTenbHa. BTOpU4HOW MUrpauuu cnocobeTeytoT
pa3nuuHbie akTopbl U B TOM YUCNE BOIMOXKHOCTL NepeHoca HedhTn B
BAZIE MUKPO3MYMbCUM, B COCTaBE ABYX U Tpexa3sHbix NOTOKOB W T.4

Ay yr B
Cpefie KONNEKTOpoB TaKke cew
Y CKOpOCTL ¥ bl P "
webTn v raza.
Kax yxe oTMeuvanoch, sanexu HedTn u rasa ¢opmupyloTc B
IbIX , fAe Ha dore
lpocw‘rux y4acTkoB ¢ Gofieé  BLICOKMMM  fEOCTATUHECKUMM
iy P )
EApaKTEpU3yIoLLMecn BENUUMHaMK W
M2APY3KU (NbE3OMUHUMYMbI).
i p Kak 30HBI
P , a P
B B nopoa, ¥ MoLLY caf
: W, B CTOPOHY p ¢
I™MOCSAITCA K 30HaM Hed B rol CTpyKTypax,
« P! Al noToKn BOA, T
2] cKpbiTan uepes B KPOBITiO.
W ¢ cr NOATOKY HOBbIX
“Coyuin BOALI, U3 poin ¢ yri b,
Zenienenuio HebT U3 BOAHbIX P poB W i
-7OCOBCTBYIOT Takue haKTopbl, Kak npu
@xponop B P! p P i
s=Pekt) m T.N.
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3anexun yr rasos R B pesy
HbIX rasos B pasy n ux
B nosywkax. CKOpOCTb  HacbilleHws  NNacTosbix  BoA
YTNEBOAOPOAHBIMM  fa3amu  3aBUCMT OT oOGoralieHHoCTM nopoa

P Ll 3 L
ABp P ]

Temnepatypbl NOA3eMHbIX BOA. MU AOCTWXEHWM npegena
soa ra3 cA 8 ) chasy

(M Pac 2 puy)- NocTynalowmint 8 konnekTop fa3 B BuAe CTpyw
cBo6oaHOrO rasa & MoxeT no KONNeKTopy
Ao 6nu»(aumeu noeywkn B ¢hopme cBOGOAHBIX CTPYWiHbIX NOTOKOB
(cTpy Mo NM  3opooma (1989), B
p " rasa hakTopom  sIBNsiETCR
TexTol . Mpn Tex HOFO

3HaKa, CBA3aHHbIX C MOFPYKEHMEM W POCTOM faBneHus u
TemnepaTypbl, B OCAAO4HBIX NOPOAAX NPOLECCH FeHepaLMit yrneso-

Mpw N pocte nol
CTPYKTYp T MoXeT a ato
rasoe B casy,
yTo M K i B
0 i HUE # HedbTH W rasa 3aBUCUT OT
neyx

W paccesHus. B nepBoM cnywyae NPOUCXOAWT  HaKonneHue
YrNeBoAOpOAOs B 3anexu. AKTMBHO 3TOT NPOLECC MAET B OCafKax C

BLICOKUM ] p Ha
3ranax ruap a\u;- p #iHa. Cnepnyet
410 ¥ u nux ¢op MoryT
P u Ha bix 3Tanax. Ho Bce xe HauGonee
aKTueHbi  3TU Ha IPUNLTP aranax
P i Koraa B pesy
TexTol ] pon cvpyu'rypuoro
nnawa, o 'm': BEAET K U3MEHeHMIO
wor w T.A 310
K wnu
YrNesoAoposios.
PaspyweHue 3anexei HedTM U raza MOXeT GbiTb MeXaHUYECKUM
), uanko- ] 3
3anexu B p
BbIMbIBAHUA HETW W [a3a u3 FOBYWKW NOA3IEMHLIMW BOAaMW BO
O % caxTop
paspyweHus 3anexeit HedTM W rasa - MIMEHeHue MAPOAWHa-
MUYECKOFO B nnacre, K

BHK wnu M'BK (puc.56).
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Puc.56 mea 33BUCHMOCTH uanu;y HAKNOHOM  HePTeBOARHOMD  KOHTaKTa U
c

1-ra3; 2 - Hegms; 3 -BOAA, 4 - Hanpanrwe RBVOKEHUA BOABI

Puc.57. Cxema YCNOBWIA COXPaHeHWR (a) ¥ pa3pylenun (6) HedpTAHOW 3anewu npu
MEX3HUMECKOM AeViCTBIN BOA (Mo AA. Kapuesy)

Mo M.XaGepTy, 3aBMCMMOCTb HaKnoHa BHK wm BK or

rmap KOTO YKMOHa ypal
go= Ay,
Fa - Pun)
rae 6 - yron mexay p) ) (v
ra30BOASHOIO) KOHTaKTa W pi i pX -

MOPaBAUYECKUIA YKNOH, paBHbI  OTHOLLEHWIO ’!,’;p,,. P AT

ANOTHOCTU BOZAbI, HethTM UMK rasa. OpUEHTUPOBOYHO AN HeTAHbLIX
3anexen 1g6 = (2+10)i; Ans raso.bix 3anexei g6 = (1+1,5)i

Ci bHO, b 3anexu 0  MeHee

7\ npoTue p 0 , 4Yem rasoBble.
Jcnosus p L # HedbTM U raza B
Tvna ca yrma

=aknoHa BHK unu MBK 6 v yrna nanexus kpbina nosywkn a (puc.57).
ECNU HaKnoH Hedy 0 UnKu > Kpyye yrna

QafieHns kpbina cBO0BO# NOBYLLKMA, TO HE(ITh U Fa3 BLIMBIBAIOTCS U3
~ee U 3aNeXb UCHE3aeT, ECMIU MeHbLLE, TO 3anexe COXpaHsieTcs

# YrNesofiopoioB MOXET GbiTb
8R3aH0 C ocnabneHueM yaepxuBaloied CnocoGHOCTU MOKPLILLKA,

€ [ 30H Tp 3

“ALPOTEOSIOTUYECKMX  OKOH MMM FOSBNEHWEM B  pesynbrate
~ Jit:] " np p B stom cnyuae
wOryT nep w3 oT! ]




B nep HUe B
MEXTNacToBbIX nepe'roxoa Ha i peHo
B paGotax A.A Kapyesa, H.B. I'Ionosoﬁ v N.B.AABopyyk (1993)

DusuKo- ra3oBble 3anexu
¥ rasoBble Lwanw Heqmmblx MeCTOpOXAEHWiA. Mpy NorpyxeHun nopoa
M pocTe MNNactoBoro /i , He Kol pocToM
ra3oHachILEHHOCTH BOA, Ta3 (meTaH) Gyner pacTBOPATLCS U ra3oBas
3anexb MOCTEMEHHO MOXET Mc4eaHyTb. HauGonee wHTeHCMBHO
npoyecc  p MeTaHa T Ha ry ., 1ae
Temnepatypa npesbiuaet 100—120 °C B Hecbﬁublx 3anexax 3a cuer

rason v nNoTHOCTH
Hedreir. Kak otmeuyaer N.M. Sopbmu (1989) yuenbl.uenue rasoBoro
chaktopa ¢ or
Hanbonee MpUNOAHATOR “actn sanemn uourypy yCTaHoBneHbl Ha
MHOrMX MecTopoxaehusix CeBepHoro KaBkasza, Ypano-Mosormkbs u
3anapHoii Cubupw.

Xuminieckoe paspylueHue HedTSHbIX U ra3oBbiX MECTOPOXAeHWA

B . n
b B NNacToBbIX

BOfaXx.

Kucnopon NpoHMKaeT B NPOAYKTMBHbIE NNAacTbl BMecTe ¢
VHMUNBTPaUMOHHbIMKW  BOAAMM B 30HE aKTMBHOTO BofooOMeHa W
BbiABReH B MHTepBane rny6ux 0-600 m Copepxanve wicnopoaa B
T BOAAxX orT combix gonei Ao 4-5 wmr/n.
H: iA aToro T Te
3anexu, KOTOPble PacnonoXeHb! BOGMU3M 30HLI UHPMNLTPALMM.
Mpouyecc owcneHus mcnoponoul TemM aKTuBHee, uem Gonee

,. IOHHbIA 3ran n WHTeHCuBHee

BOAOOGMEH.
3HauuTenbHo Gonbiuee nNo >aM O yri B
3a cyer b TaK Kak haThb! pacnpocTpaHeHs!
B GonblwmHcTBE nomeunbux BOA. 3TOT npouecc GuoxuMUYeckmiA u
ocylecTensercs oCTH

oynb(pmpepwumpy;oumx Garrepvm WCTIONb3YIOWMX  KMCIOpOR
ans )

Paapyu.benue W
npoucxogsiiee no obuert cxeme McSO4 + 2C-»McS + 2CO-

OCyWeCTBNAETCH B8 GonbluoM rny6uH. Tax, G
uccneposateneit  cuuraer, u4ro Gaktepum - AecynbdaTopk
He mMoryT npu ype Bbiwe 90-95°C, npv

MUHepanusauuM nofA3emHbIx BOA Bbiwe 300 r/nm M npu Benw
uuHax pH meHee 5. A Takve ycnosusi MOryT GbiTb Ha rny6uHax 2 + 3 xw
n Gonee .
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Oxcrienve HebTn M rasa TNaBHLIM Ha
€ 80210, NO3TOMY Yem GonbLue nnotyaae nosepxHocTy BHK unu MBK, tem
6Gonee aKTMBHO NPOTEKaeT ITOT NpoLEcC. CKOPOCTb OKUCHIEHIS 3aBUCHT OT

AEro  UHTEH-
CMBHOCTb BOLOOGMEHA. U OT KOMMYECTBA CYMmshaTos, NOCTYNIAIOLMX B
NPUKOHTYpHBYE  BOAbI. WMeiolmecss paHible o 3oxax BHK ceupe-
YIOT O TOM, 4TO B X K010 8 3ane-
Xax HedTb TepreT nerkve o Y CUNBLHO Y P
[ P VX nop n
[} THOW 30He obp cnoit acd Gimyma. B
KOHEUHOM UTOre B pedy 3anexb MOXeT
B 3anexw Teep, Guryma.
9.2. HecbrerasonouckoBble ruaporeonorndeckme
nNokasarenu
Mmap P nol pasHo-
6pasHbl M Mo UHD 0CTU U Hap
LLLg Bpems LA y Gonbloe uucrno Knaccudukayuii
a P ,  npen-
K B.ACy M.AT: ME A
3 AKp i, AC pom, M.U.Cy W EB.C
7 M.3opbiHbim, B.A. K i AAK: v ap.
MNpu  ouexke ™B ¢ no mapo-
“eono! A3HHLIM P oT u
B 0 OleHKM Heap.

SefioHanbHan OLEHKa 3aKMIONAeTCA B U3yYeHUM MMAPOTeoNnomueckux
+2NOBUI HETEra3oHOCHLIX BacceltHOB NN UX YacTel, 30HanbHan - B

pepenexsun nepcnexkTus ¢ iocTN oTA¢
°ppwropmu MM 30H BHyTpM Gaccei ana p n
OUYeHOK i
‘Oomoa Mpy noxanbHol oyeHke ned)feraaouocuocm ncmnbaylo‘rca
npﬁMO v ume
- Wanuve unn oTcyTcTBYE B
AAK: "
ZaUMOHarTbHbIA KOMMNEKS TMAPOTeONOrMYECKMX KpUTEpHEB HedTeraso-
~ICHOCTH, KOTOPpbIi creqyolve 3
P , ALD , TMApo-
£ 3 3 naneo-rmap
#-ecrme.
Tasoeble noka [

4 ax yucry OTHOCMTCR npexae Bcero oblWan rasoHachiLLEHHOCTL
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B80Ab!, KOTOpas oﬁum PacTBOpeHHOro rasa
B eanHMe obnvema BOAB! (CM In) PacTBopeHHbie B NOA3EMHbIX BOAAX
rasbl NpefCcTaBiAoT CoGOl CroXHbie FasoBbie CMecy, CocTosupte U3
YINEeBOAOPOAHBIX 8308, KUCIBIX, MHEPTHBIX, PEMKIX M APYTMX Fa30BbiX
KomrioHeHToB. [MoaTtomy npu HedprerasonovckoBbix pabotax Gorbuoe
3HaMeHWe UmeeT cofiepXanne B CoCTaBe CMECH YTNeBOAOPOAHLIX [a308.

Ly B or
@AMHILY A0 COTEH, @ B HEKOTOPLIX CIyasiX M 10 HECKOSTHKAX THICRM CMY/1.
B 3aKOHMTYpHbIX BOAAX raJOBLIX 3JANENEN UACTO OTMEMEETCR peakoe
y obueit 804, ¥ o mepe
yaanenwn ot 3anexu. OT ra3soHachILUEHHOCTV NOA3EMHBIX BOA 3aBUCHT W
YNPYTOCTb BOAOPACTBOPEHHBIX 308,

O6wan ynpyrocTb P rasoB r cymmy
napyManbHbIX YNpyroctedd rasoB, COAEPKALUMXCA B CMecH, W
B MMa. B H BOAOHAMNOPHbIX CHCTEMax
YNPYrocT  pacTeop rasa nnacrosoro
Aal , a B LLLE K
0 Moavomy L] £ ocTN
n
eoa, np /Pan’
[ 7] . B 3oHax B3aumopencTeMs
hc BOAaMM ero MoryT Aocturath
epuumybl.  MoatoMy  poct 8
Ha novckos
3anexei rasa. Tawm P obuwan BoOA,
no c coHoM MetaHa u ero
B BOAax, (v npexge scero

YrNeBOAOPOAHbIX) a30B. i/, MOTYT paccMaTpuBaTLCS Kak NpAMble

nokasaTtenM M Npu  pervoHanbHOW  OLeHke  MepcneKTvs
HeTerasoHoCHOCTW, M NpU  NoKanbHOW. B  kayecTBe ra3oBbix

r Takke p COOTHOLLEHMA Fa30BbIX
KOMNOHEHTOB, Hanpumep, Taive kak CHg4/CoHg m CHJC;HK.
Xapak rasos u ™mn

rasokoHAeHcaTHasR, Heq::muaa C Nerkod WM/ TAXENoW HedTbio,
Ar100/N22,68, 6uoreHHoro
"GesaproHHoro” asora, Hc/Ar, xapak
CTPYKTYp, ¥ PSA APYTUX. 3tM nokasaTern KocBeHHble, HO OHI
VMelOT  BawHOe  3HayeHme  Npu  OleHke  nepcneKTve
HedhTerazoHoCHoCTH.

OpzaHo-zudpoxumMuyeckue  nokazamenu - 370
pacTeopeHHble B BOAiax opraHwdeckme Bewectsa (OB), Takve kak
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HacbTEeHOBbIE 1 TYMVHOBbIE KMCTIOTLI; OGLee COAepXaHve OpraHu4eckuxX
BeiLecTs (Cop,»); apomatwieckue yrnesofopombl  (GeHson, Tonyon);

eHonbY; CrMPTLY, cepa opr ;, hocgbop opr W1 ap
OcHOBHas YacTb KON perHoro OB c
HedTH 1 v nuwb c
YrNeBoAOPOAHbIX a3oB. Bokpyr 3anexel oGpa3syloTcR opeonbi pac-
cesvn OB, T.e. 30HBI C ero no cpas-
HEHMIO C hOHOBBIMM . AnA ueneit
npeacTaBnsieT MHTEpeC kak pa3 Ta Hacﬂ, OB KoTopas sBnseTcA
NPOAYKTOM pa yr! B ux

BoAbl. B nocnepHee Bpems B
HehTAHBIX 3anexei MCnonb3yloTcs nannue 0 copepxaHuM B BOAAx
GeHaona. Mocneaxuia cogepmcﬂ B acnax OT ThICAYHbIX foreit Ao
eavHuy mr/n. C KOHUeHTpauua
OeHsona roBbiLAETcs, TaK, no naunuu N.U.MoposoBa, Ha FOXHOM
Manrbiwnake ot 0,001 mr/n (doH) Ao 2-9 mr/n BOGNMan 3anexein

HedTH, T.e. B opeonoB p 2-3 mr/n. O™ L
NTO Hi (& XapaKTepHbl ANA BOA,
KOHTaK c B Ha
OKpyXaloLie BOAlb! MO Nnacty pacnpocrpametcﬂ a npepenax 1 .
Ecrm npun 30Ha ©
6eHzona (opeon paccesHUsl), TO 3TO 3HAYUT, YTO aSnM:M HaxopvTes
sanexs HepTM UM 4T0 T
pabotbl.

M P dpozeoxumu ue noka -
AMMOHUI; obuwan BOAbI;
OTHoCUTENbHanA U obLian; XNopuaH A un

HaTpreBbifi TUNbl 8oA (N0 B.A.CynuHy); MUKpOanemeHTbI: #oa, 6poM,
Gapuii, HUkenb, BaHagwi M Op. AMMOHWIA NpuUCYTCTBYeT B BOAax
HEdTAHBIX M Fa3oBbiX MECTOPOXAEHUA M NO MHEeHMIO GonblMHCTBa

TV CBSA3aH C Op! Ly 5

Boflax Hedy POXAEHNIA ] W 3a cuer
a3oTcoepxaLLmx KOMIOHEHTOB HedTed. Conep)«anme aMMOHMA
B WMp or w coteH mr/n go 1 r/n

w Gonee. Y HO, 4TO no
Mepe NpUGNMXEHNA K KOHTYPY HedTeHocHocTH. OpaHako omleqena ]
el oe ero B 1X Tonuwax (ao 5 r/n 8

MNp ] m 15 20 r/n 8
KeMﬁpMMGKMx pacconax Anrapo-nencxoro BacceiiHa). Moatomy npu
WCronb3oBaHW aMMOHWUA B nol

y ronm B
HedTerasoHoCHbIX  GaccelHoB. OSmaa MUHepanusaums aonbl
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6 ¢paTHOCTL O un obuwan ceugetenbcreyior o6
YCROBUAX COXpaHeHUs 3anexei HedTy 1 rasa.
B ofujem criydae, yem Bbile MuHepanu3auua (Npu OTCYTCTBUM
CONEHOCHBIX TOMW) M MeHblwe CynbgatHocTb BOA, Tem 6Gonee
p B Heapax ANA COXpaHEeHUR
W yr 370 , K KOTOPbIM
OTHOCATCR 1 A@HHbIE O TMNaX BOA.
Bomwncmosanemeﬁnecpmuraaanpwypmammx
8ofiam TUnos
Mpu 3ToM accoumauws nedamux W rasOBbIX CKOMMEHW C BOAAMM
XSIOPUOHO-KaMNbLIMEBOrO TUNa Gorlee XapaktepHa Ans

a B 30He Vi TeK yr Hble 3anexm
0 c BOnaMu SHATHO
vna. 3T TAbI yIor 0 KoM

Heap, T.e. 0 GNaroNpUsTHLIX YCROBUAX COXPaHEHUA YrNEBOAOPOAOB. Mon
COAEPNHUTCA B BOAAX HEPTAHBIX U F330BbIX MECTOPONAEHUIA, HO Kpalike
HepaBHOMepHO - oT cnenos Ao 10-20 mr/n M pexe Gonee 40-60 mln
OpHako npsiMoi caﬂ:m MeXY KOHU i Hofa u

yr Noatomy  ucho: vion KaK
nokasarens A npmuoro MPOrHO3a  HEhTErasoHOCHOCTU HEMbaR, HO

natowmnuﬁnpuw
oM BOAax B 0 GonbLmMx
KonuyecTBax, Yem uon C HedbrerasoHocHoCTbIO W B0OGWE ¢
op! LU macca 6poma He cBR3aHa.
Ci 6Gpoma C pOCTOM XMOPWAHOCTU BOA W
rryGUHON 3aneraHus. Hamﬁonbume KOHUeHTpaluu ero (ao 9 1/n)
B Cubupu. Bauny TOro, uTO

o [ P

6poma Ha sucoxyvo creneHb
aanpmocm Hegp. B KoC| T ]
HOCTH Kol B BOAAX TaKux

Mevannoa Kak Hukenb, kobanbT, meab, MonuMGAEH W HeKoTopble
npyrve. Mo paHHbiM B.M.Marvycemua (1976), copepxaHue 3Tux
MeTannoB B BOAax no Mepe yaaneHus ot 3arnexy nafaet. OCHOBHLIM

np np M K HUIO  MPUKOHTYPHBIX  BOA
) P uX U3 Hepredt n
ocagouHbix nopoa. B y aroro  o6p opeonb!
BOKpYT i
ludpoo yeckue noka -TUn u

nbe: B 3one 0 npu uH pauy
X BOA  HedbTu n rasa. B
o i
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H y 0 cKonnexui

yr B Anp YKINOHOB
yioT 06 3 Xpal v 010

. nnacToBbiMM  BOAaMM.

n noi Haropos BOA yeT o
AN Mbe: K nbesol c

Ooyaramn pasrpy3k1 NOA3EMHbIX BOA, YacTo NpuypoueHbi obnactu
nokanusauun HedTH U rasa, T.e. oGpasoBaHue 3anexen.

Tudpo pMuYecKue [MoKa [T ypa;
rectepMMyeckan CTyneHb, reo‘repumecmvl rpamenr NNOTHOCTb.
Tennosoro notoka. Ha ocHose
MaTepuasioB BLISBIIAIOT 30HbI rEHEpaLun XMAKMX U ra3oo6pa3Hbix
. vX pacrpocTpaHeHve B HOCHOTO
6: . p aH 7} 30H nepeTokoB
cnionaos 1 T.N.

ﬂaneozudpozeonoauqeckue nokazamenu - paHHbke O
NPOAOIMKATENBHOCTY MUMOHHBIX W MHCDUNBTPALMOHHbIX 3TN0 MIpo-
reonoryieckoi uctopun. Tak, ecnu B npefenax GacceiiHa unv BOAOHOC-

Horo WHPUNLTPALMOHHBIA MEH Ha MpOLUMbIX 3ranax

mqporeonom«eouou CTOopim Gblr Cp H0 M U

macwrabam no 0 C 3MU3MOHHBIM

Bonooﬁvemu. TO 3TO0 MOXHO P KaK Gnaronpi i Npu3Hak

HebTeraloHoCHoOCTH. MNaneoruaporeonorieciue [PEKOHCTPYKUMM
T B POCTP

T 30H ] 5

A L ]
NEPCNEKTUBHbIE TEPPUTOPMM B OTHOLUEHIM HECHTEra30HOCHOCTH.

KOHTPOIIbHBLIE BOMPOCH! (k rnase 9)

1. Kakosa porne e0d 8 ?
2. Kakue cbakmopsr enusiom  Ha u
cynogpamoe ?
3. Kakue cbakmops: enusiom Ha 3anexel y uz
?

4. Kakue opeons! eoxpy2

U Yawe ecezo NpUMEHSIIoMCs
Ha npakmuke ?
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rasa 1 0
Hedrerasonpombicnosas ruaporeonorns

10.1. NpombicnoBas knaccudukauun Bog

Bopb, LY B Hed W rasoBbix P , B
NPOMBICTIOBbIX 0 UX Np
FEONOTUYECKOMY OTHOLUIEHMIO K 3afieXaM, KOTopble cryxar obbeKktamu
paspaGorim.

Belgensilotcs  cnefytowue  rpynnel Boa  (pvc.58):  rpyHTOBbLIE,
HepTAHOrO nnacTa, (BOAOHOCHOIO NnacTa),

TEKTOHWHECKAR, TexHOreHHast. Mpynnbi MoApasAensoTcs Ha NoaArpynN.!. B
NPOAYKTMBHOM NnacTe (pvc.59) BHyTPM camoii 3anexu HedTM U rasa
COAEPXUTCH OCTaTouHas Boda, T.e BOAA, OCTABLIAACH B MYCTOTHOM
MPOCTPaHCTBE KONMEKTOPA f0CIE 3aNOMHEHMA €r0 HepTLIO UMK TasoM.

3o npo [} 8ona
K npomexyTouHoit (puc.59) omocmcﬂ BOAA, HacklWalowan crov 1
NMH3BI  BHYTPW  3anmexwu, SBAAIOWERCA  eaMHbiM  oGbekTom
akcnnyatauu. Bofla B MPOAYKTMBHOM NMacTe, HaxoAsWascs noa
8

p u  BHYTP KOHTYpOB

K HUXHeR W B
cnyuae KOffia 3anexy BOAONNABalolWan, Bopa OBLIUHO HadbiBaeTcA
NOAOLIBEHHON.

Bopa, H: 3a KOHTYPOM
(raoonocnocm), MMEHYETCA 3akOHTYpHO#W K BepxHum npaeauu 8oAaM
BOAIA, B nnacte, 3anexn, n

uneranu;aa Bbilwe 3anexu. Cnyuaii AoBonbHo peawmid. Boagbl
BOAOHOCHbIX FOPU3OHTOB, 3anerallux Bbille NPOAYKTMBHOMO nnacra,

06bINHO a Huke - 310

TaK KaK B POXAEHNM OAMH 1 TOT Ke
BOAOHOCHBIA TOPM3OHT MOXeT GbiTb HMXHUM MO OTHOLWEHWIO K
PacnonoXeHHOMy Bbllle NPOAYK! nnacty u Bepx no

OTHOLLEHMIO K 3arieraloueid Hike NpOAYKTUBHOW Tome.
K TektoHueckoit (puc.59) BoAa, B
NPOAYKTUBHLIA NAAcT No  TeKTOHMHECKNM Hapyweumm Bopa,
¢ W nnact), B pesynbrate
c6 ux p a TaKke ¢

p i ( soa Amm
POB NpU APYIUX

MeToaax BOIAESHCTBUA Ha NNacT U T n.) Ha:lblBalD\‘ TEXHOTEHHON.

-238 -



[ Boss uedmman (rasosson) mectopomamnest |

Puc 58 Cxema BoA W ra30BbiX A

Puc.59. NpoMbICNOBaR KnaccnmkaLmna
8O’

1 - rpYHTOBaR, 2 - NPOMEXYTOHaR,
3 - KpaeBan HINKHAR, 3' - NOLOWBEHHAR,
4-3aKOWTypHaR, 5 - BepXHAR,
6-maNHAR, 7 - KPaeBan BEPXHAR,
8 - TEXTOHUUECKaR, 9 - TEXHOTEHHAR

Mpn pa3paborke ra3oBbiX, A3OKOHA! " v i

Hep, o BbICOKOW [a30} nOnyvaloT mano-
soay. W. Jra Bopa 00pasy-

€TCA B CTBOMAX HCNITYaTALMOHHBIX CKBAXMIH 1 B MNPOMBICIIOBLIX KOMNYHM-
Kalusx B pesy KO napoB BOAbI, #iCs B rase.

B TaKKe BOAbI,
B.U.Cy (1961) & Asepbait a y
AM.} M u N.H (1973), a Tawxe B.B.Konnoavem
(1975). 06 KOHA BOA MHOrve

CBA3LIBAIOT C KOH/IEHCALMel NapoB BOAbI B Npolecce chopMUpOBaHUA
(wmm  nepechopMMpPOBaHMA) CKONNEHWIA YTNEBOAOPOAOB 3@ CHeT
Hon CHU3Y U3 30H C Gonee XecTkMMMn

y Mo B.1.N (1993),
obpasoBaHie B HUXKHEA 4acTM [a30BOASHOIO KOHTaKTa OTOpOueK
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HbIX BOA MOXeET ™ B

v Bnarv u3 e Vi 3anex B 3aKOHTYPHYIO 30HY.
0, 41O noA 0 0Gpasy noi
BaHHBIX KO BOA, TONLY poro Moxet 6biTh He-
#, HO MOXeT 1 HECKOMNbKMX COTEH MeTpoB. Tak,
no aaHHbiM A.M.HukaHopoBa, crnoii koHAeHcaToreHHbIX Boa Ha Crapo-
HegTsHOM P 300-400 m.

MuHepanu3aums KoHAeHcaTofeHHbIX BoAl Ha CTaporpo3HeHCKoM
mecTopoxaeHun pasHa 11-16 r/n, Ha 3nbpaposckom 7-15 1/n, B To

BpEMA  Kak BOA 40 r/n.
CyLLIeCTBEHHO pa3nuyaloTest U cocTasbl Bof. Ecnu nnactoseie Bogb!
omocmcﬁ K Xropua Tvny, To -K
unu Tvnam
Hepenm cnydau u TIOBBILIEHYS! CONIEHOCT 3aKOHTYPHbIX BoA IO
Moxet GbiTh € Npuyp: ) HedbT! UnK rasa K
3aCTOMHBLIM TUAP! 3oHam. Mo
W xnopuar BoA o B nMTonorMyeckoro Tna, B
3anexax 3anMBoobpasHbIX, XapaKTEPHbIX AT1A MARKOMCKMX OTOKEHHA
Ha KyBGawn, ans ©oro TuWna, AnA
HbIX r.M.Cy (197 mr.n

3HaHMe XMMUYecKoro cocrtasa W MUHepanusayum nnacToBbIX,

NOAOWBEHHbIX W 3aKOHTYPHbIX BOA AC Hadana DMDGGOTKM noasonser

ucnonb3oBaTtb 3T faHHble ANS  KOHTPONA  3a  NpOLEcCoM
Sy ¥ ra3oBbix .

10.2. MupporeonorMueckue HabniogeHUs Npu 6ypeHun
1 onpo6oBaHUU BOAOHOCHBIX FOPU3OHTOB

MaBHan 3apnaya 6 - KaK
NPOAYKTUBHbIX, Tak ¥ BOAOHOCHBLIX TOPU3OHTOB C MOCHEAYIOMM WX
onpoGosaHueM. o paHHbIM GypeHus oNpenensioTcs  riyGuHbI
3aneraHus ¥ MOLUHOCTb BOZIOHOCHBIX FOPU3OHTOB MNM KOMIMNEKCOB, WX
NUTONOTMYECKMA  COCTaB M BO3pacT,  M3YYaloTC  pasnuuHble

B B GypeHun  Bepevcs
na6monerw|e 3a BNXOMI.L(EM npOMbIBD‘iHOM HMOKOCTbIO (I'ﬂVIHVICTbIM
meBOpOM), onpeaenslTCA BAKOCTb BbIXOARLEIO pacTBOpa, a Takke

coneHocTb ero cunbTpata. Mol r 0
[ pa, ero n
yloT 0 BOAOHOCHOTO ropmon—n’a B pane
Hat ror. ol

uo»(e‘r BbiTh CBA3AHO CO BCKPbITUEM BbICOKONOPUCTBIX, TpeuMHoBaTblx,
KEBEPHOJHHX KONNEKTOpoB C uapcvoaumm nonocTAMM v ¢
30H TeK
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Bonbiuoe MeloT reod B CiBa-
»MHax. dnek u
€CTeCTBEHHBIX norenl.wama noumua NNTONOTYHECKNX ocaﬁehlnocreu

C npe:
U] MMHepanmosaHMuMm BOAAMM. erMClDHTbI npecHux BOA OTGMBa-
10TCH MaKCHMyMaMi 3NEKTPUHECKNX Conp! "
i , a rop 1 C col _BOAAMM MM pacconamm
Anator Ha KpuBOWA p iwn Ha KpuBOW
no oB. L 3HO TaKxe ramma-
wmeton. I’unporeonormecuoe onpoBoBaHKe 3aK/loyaeTcs B onpeaene-
HAN BOAIOHOC-
HbIX FOPU3OHTOB, B 3aMepax teuneparypbl B oT60pe Npo6 NoA3EMHbIX
BOJl A1 YCTaHOBNEHMA MOHHO-CONEBOTO U Fa3oBOro coctaba BOfl, CO-

op! Ly TMBHBIX 0B U T.N.

Jat 1J Ty pi 3aBMCUT OT KauecTBa

noAroToBKN K rmap aHVSIM
H y 4ro B BypeHus

uanko: KO€ COCTORIHMUE MOA; BOA B 30HE

co D (o r o

pa oTTecHAeT BOf4bLI M3 Mp MHOW 30HbI MMK

np no nnacra,

CMewmBasch ¢ NOA3EMHBIMI BonaMM Moatomy B npoqecce OCBOEHUS
CKBaXWHbI U3 Hee HEOBXOAUMO BbikauaTb GoMblue XMAKOCTH, ueMm
MOTTIO NPOHUKHYTL B NNacT npu GypeHuu. 3TO AOCTUrAETCH OTKa4KON
He MeHee Tpex-NATU OGbeMoB CkBaxwHbI Ha npakTuke kayecTBo
, ecnu no Bcemy
ee cTBoNy ycTaHaBnuBaeTcs cTont Bofbl ¢ MOCTORHHOW NAOTHOCTBO.

Mocne No CTBOMY CKBaXWHbI
KpuBas BO ypoBHsi. Cyuiecteyor asa

cnocoba CHATMA  KPWMBOW  BOCCTaHOBNEHWA ypoBHS.  [epBbli
3aK| (] YPOBHA ] 3a ero

W3MEeHEHWEM BO BpeMeHM A0 [MONOXEHUA CTaTuyeckoro. B Tex
cnyyasx, korAa nNpuTok cna6 M ypoBeHb MNOAHMMAETCH MEeANeHHO,
cTaTieckii ypoBeHb MOXHO OnpefiensiTb NyTém [ornvea Boabl B
n Hi WA 3@ Nol iMEM YPOBHA OO
CTaTU4ECKOTO NOMOXEHNA
Bropoit crocob ucronbayetcs pexe. Ha nonoxexve craTuieckoro
YPOBHS B BnuserT Jit BoAL.
B ckBaxmHax ¢ CuUMbHO IHOR 10 ]
yPOBEHb MOXeT GbiTb 3aBblLUEHHbIM, TaKk Kak ny3blpbiy rasa
ot BoAb!I 1 Ha
Gonee BbICOKYIO abCOMIOTHYIO OTMETKY. MeTonma onpepenexus
©Or0 yPOBHSI BOA B TakMX CKBaxuHax onucaHa B
paGote B.H.KopueHwreiiHa (1976). [AnA  ruapoAMHaMUHYeECKUX




BaxHoe umeloT 3a

# B P i P
Ha W Cpok AnA Habnio-
Aenvir. C Pb AOMKHBLI
coctasa BOAbL! W 9 10 C . Camo
K perynsip
3amMepaM ypOBHS BOAIb! U NMACTOBOTO A3BAEHUA.
B pytoLy v
YPOB nytem Tpy6 Ecrm avo
HEBOIMOXHO, Yp 3ameph!

136LITOYHOTO AABMEHUA Ha YCTbE oﬁpaauoauw Manomevpauu
WameHeHue ypoBHs BOAB! B CKBAXMHAX NPOCAEXMBAETCH C NOMOLUBIO
paarmnux npuGopoa: ANeKTPOypOBHEMEpPOB,  9XOFOTOB, a ANA
] W ypoBHS! BOAbI - MbesorpacoB U
nmmrpa(boa

YPHbH P B PTYTHBIMK

Manomerpmecmuu W 3neKTpUYeCKAMU TepMOMerpaMu HauGonbwee

PTyTHble bl

Onun Gonee munu. ﬂouasanua MaHOMETPUHECKUX U 3NEKTPUHECKUX
P P yacto

PTYTHLIX  TepPMOMETDOB, npudem norpeiLHOCTM  GbiBatoT

A AaHHbIX O Temnepatype B

3asucur ot npeﬁusanun CKBaKVH B

nokoe nepen MpakTuka no % pexum
B B TeyeHue 15—25 cyr yp!

umepemu MPOBOAST Yepes paBHbie UHTEPBafbl NO CTBOMY CKBAXMH.

Cnepyer D! YOy Y bl W KPOBMM  TOML,

Pa3nNUYHbIX NO NUTOMNOTUHECKOMY COCTaBy
B

ypol npun
3aKPLITOM yCTbe Yepe3 nyGpukaTop.
fns ov6opa npob ns BT i cryyae

XenoHky. [MyBuHHLIe NPo6bl BOAbI C COXPaHeHUeM MNacToBOrO Aasne-

HWUR OTGMPaIOT NpU NOMOLLM TITyGMHHBIX Npo6GooTGopHukos. HauGonee

u3BeCTHB! NpobooTGophuku NA-03, NA-3M, NMPU3-2 u ap. Ha puc.60
P np-03 np °

cobon yunuHap A.nmou 2 6 M, maccor 10,5 kr ¥ emMKOCTBbIO Kamepbl

0,8 n. Cnyck 1 NnoabeM pasnuyHbix NPUGOPOB U B TOM Yucne NpoGooT-

BGOPHUKOB OCYULECTBAISIOT Npu nomolyy neGeaok. MpoGooTGopHuku

MNO3BONAIOT NONYYUTL NYyOUHHBbIE nNpobbl € Temu CBOWCTBaMU,

P oHU [ 5
ROCTOBEPHBE fiaHHbie N0 UOHHO-CONEeBOMY U FazoBOMy COCTaBy BOA
nomy4aior npu npob, bX y 3a6os B

npo6ax, oto6paHHbLIX B NPUYCTHEBOW YacTW B CWNy Aerasauvv npu
ABUXeHWA BoA OT 3a60R K yCTbio,
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Puc 60, NpuHuMnMansHan cxema npobooTbopruka Nf-03:

1 - NposonOKa; 2,18 - NepexoAHUkW, 3 - HUXHWIA Knanaw, 4 - Tsra;
512-1pybbi; 6,15 - 3amk4, 7 - CTakaH, 8 - CMycKoBOW puidar, 76.
9 - BepxHui KnanaH, 10,14 - MydTel; 11 - CHPUKLMOH; 13 - 4acoBoW
MexaHuam; 16 - XxBOCTOBMK; 17 - WTOK, 19 - KOXYX, 20 - TepmomeTp

Mpo6ooTGopHukm cucTembl na CHaGXeHb

P P Y ypa
usmepsieTcst ONHOBPEMEHHO ¢ OTEOPOM fNyGMHHBIX Npo6.
J:lannue 0 Temnepatypax WCMONb3yloT Ans pacdeta &

POB, @ Takxe Ha 7
:nanax paéoTu cksamn nnﬁ cpaauurenbnoro aHanusa ,’é
nor o
Iemneparypnoro pexuma B npoqec:e paapabotku. Mpu
IbICTIOBBIX 6onbLuoe
:maqenme npuobpeTaeT ot6op npo6 p,na onpenenexus

opr: L
papvoakTuerocTU. COpEpKaHue U COCTaB OpraHM{eckux
BEWECTB  UCMONb3yloT ANS  OLEHKA  NepenekTus

HedITerasoHoCHOCTH. 4
DauHbie o ] BOQ M

U30TOMNHOM cocTaBe QI\EMEHTOB NO3BONSIOT CyauTs O

xapakTepe Af BOA n

cKopocTU nepememeumﬂ KOHTYpa ueq)renocnocm.
Cneyuduka ot6opa U xpaHeHusi Npo6 anst aTux yenen
paccmorpeHa B cheynanbHbix pyKOBOACTBaX
(M.U.CyG60oTa, B.® KnelimeHos, E.B.Ctaanuk, 1980)

Bce nonyyaemsie B npouecce GypeHus u 79
OnpoGoBaHUs  NaHHBIE UCMOMb3YIOT  ANA  MOMCKOB,
pasBenku, NPOEKTUPOBAHUSI U KOHTPONs paspaboTku
HeTAHBIX U ra30BbIX MECTOPONAEHUA.

10.3. Mpporeonoriyeckue oCHOBbI NPOrHO3UPO
YCNOBUIT MPOBOAKN CKBAXWUH

I'upporeonormecme YCNOBUSI UMEIOT  BakHoe  3Ha:
u p A # B 3eMHOM K
3HaHue
© NNacToBbiMU AaBnet
HedTerasoBOAOHOCHbBIX KoMnfieKcax. MpaBunbHo  Bb
y [ BOLOHOCHBIX TOPU3OHTOB Mi
npeaynpeauTb  BO3MOXHbIE OCTIOKHEHUS] -  BbibpOChH!,
WHCTpYMEHTa, NOrNOLLEHNE NPOMBIBOYHBIX XMAKOCTEN U T.N.

p
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Npu paspaboTke 3anexei HedTV U rasa Talke BaXHbl CBEACHUR O
NNAcToBbIX NABMEHUsIX B NPOAYKTUBHLIX W BOAOHOCHBIX ropmomax

TaK KaKk OHW per y
otbop neq;m v rasa, , o6veMbl
wnu raos B nnactol, BuiGop 06vexTos ans
nxowf&euua NPOMCTOKOB 1 T.N.
A.A. Kapuesbim (1980) mA

reorugpoavHamuseckux cuctem (MAC) (1abn.13) u npuuuunuanbnaa

CXeMa TEHETUHECKUX COOTHOLLEHUI A MEXOY MMAPOreonoruyeckumm

y ¥ napameTp: XapaKTe e
& e HbiX

Tabnuya 13
THnLI reorMAPOANHAMUHECKUX CHCTEM
(no A.A.KapLieBy C uameHeHUAMH)

Tunel FFAC XapaKTepHbie yCnosus Pual Pyr
HaxoxaeHus TAC e
W r 12-20
(nuTocTaTUYeCKNe)
Tu<1
(nuTocTaTuweckue)
JNUIMOHHLIEe TepMOo- WnTeHcueHoe nporubatue 12-20
3NU3NOHHBIE WHTeHcusHOe nporubanune >20
reofvHaMUIeCK1E
W C 30HaMU >1

) uanopoa rrac
C HU3KOTOPHLIMU, XONMUCTHIMUA U | ~1 unu <1
PABHMHHBIMU 30HEMY CO3ABHUA
Hanopa Npu HEAOCTaTONHOM
nutaHuu MAC
[AenpeccuonHbie NornoujeHue (3acacsiBaHue) BOR <1
13 0CAROMHOr0 Hexna B pa3apod-
NeHHbIe Nopoakl ByHAaMEHTa
TexHoreHHbe Oy6op Hed™ unu rasa 6ea nog- | ~1 wm <1
[EpXaHWA NNacToBoro AasneHus
MckyccTeeHHan 3akavyka rasos >1, uHorga

v XuaKocTeR .
B ¢ aron e ] s ]
OFO) BbIAENSIOTCA
[} I'I'J.'lC K passusaiowesicn
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Y 24 Y B
Ehl

6Ga 3
p " Tonw,  Bo3sHukHO-
BeHne 1 W B
atom Tune FTAC B 0
y Tonuw, T 1 y KaK
OCHOBHOWM aktop "
PXTADP oro p us
B
nporuGaHus.
B.M.flo6pbiHuH 1 B.A. C (1978) Ha 3anapgHoro
4To
co cop! ag
nenus. Pacr cBepXruap xapak-

TEpHO U [NA NEcHaHbiX NPOCNIOEB U NUH3 B CRUHMCTEX Tonwax,
HanpuMep, B Maiikonckod ceuTe B npepenax BoctouHoro Mpea-
apka3bst. B coneHocHbix Tonuax BCTPEHEI0TCH 30Hb CO CKOMNEHUAMH

panbl, Takke xap pal . 30Hb! pa-
npu r Tonw cone#t B
l'lpuxacnm 8 CpenHedi Aawm u opyrux pavioHax. B passusatomxcs
rrac
y \ap B8 1,1 pasa B kpaesbiX
30Hax u B 2,0 pasa B yacTax Hed
Horo ol Ecnu B OcapouHoM Gaccevine
P Y reoc I’l'l.'lC norp Ha 6
rnyGuHy B8 30HYy yp (100-150°C u Bbi-
we), To oHa B >
fTAC, Ans xotopow Takke

fAasnexus p,,_,,lp),or(12n020)

XapakTepHbl U ANs reoAMHaMu-
BbIX

yeckux IMOC. B BC "
DaBneHii B cucTemax 3Toro Tuna porns
FEOTEKTOHUHECKUM Onmn

NS TEKTOHMYECKN aKTUBHBIX, BhICOKOCEViCMIMECKUX oBnacTed. Kpurepu-

em otHecenun [TC k 3TOMy TuUMy siBnsieTcR OTHOLeHUe ), / py - Bolle

2,0. CylyecTBOBaTE OHM MOTYT B yCNoBWsIX Xopole#t usonsuwu. Mpu
TexTol  pasrpyske Bop, a

Taloke APYMX BUAO0B APEHNPOBAHYS BOLOHOCHBIX FOPU3OHTOB nponcxonm

BANOTL A0 YCNOBHOTO
OnA MHOMNLTPAUMOHHLIX CUCTEM C BhbiC 30HamMn
Hanopos [TAC xapaktepHb! Tawoke aemwlm OTHOWEHMA Py / Pyrs

IHEUMTENBHO NPEBLILLAIOLLME EUHULYY.
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NS UHCDUMNBTPALIMOHHBIX BOAOHAMNOPHBIX CUCTEM € HUIKOTOPHBIMM
W PABHUHHLIMN 30HAMU CO3ZIAHWSI HANOPa NpWU AOCTATOYHOM NUTaHWUU

rrac Pun! Py K
T.e. nNnacroBbie Aal y map
ueckoMy QnaBnenuio. BeiBaloT cnyvau, KOrha BCRencTBME NOXAX
KONNEKTOpCKux " HbIX
P B HUX HWKE YCINOBHbIX
MapocTaTUyeckux.
K reo BbipC rrac, s ol

AaBHO L v B
APEHUPOBAHUS  BOLOHOCHBIX  OPUIOHTOB  HapylleHa W3onAuus
nnactoB. Tawe TAC perpaavpytoT, nNnactoBbie AaBREHWs B HAX
MOIYT Nagath Huke YCNOBHbIX AP
Ans atoro Tuna IM/IC xapakTepHb BENUHUHB Py / py - WA Gnmxue K

wnu ewe B PbIX BOAOHANOPHbLIX

cuctem MoryT 30HB C M HUxe

YCTOBHOIO  (UAPOCTATUYECKOTO, T.€  Pny/ Pyr Metbile eAvHULLL.
Takoe siBneHue umeeT MecTo B Tex

PAcCTAXEHWA.

10.1. uP.I.C Ha no Boc ]

Cubupu  BbigeneHbl  MPUPOAHbIE  BOAOHANOPHbIE  CUCTEMbI

IHOro  Tuna. HUSt  Takux cucrem

33KTIOHAETCA B MACTUYHOM MOrMOWEeHNN  (3acachiBaHui) BOA U3
0 yexna B p MOpOAB  pasnoMHbIX 30H

aepxﬂeu 4acTu pyHaaMeHTa.
TexHoreHHbie TAC BO3HUKAIOT BHYTPU NpUPOAHLIX cUCTEM NpuU
oT6ope HedpTM W rasa Ha ecTecTBEHHbIX PexuMax, a Tawke npu
no oro
c iB TasoB u
XupKocTeld B npoyecce paspabomim B nepeom cnyuae an nobbive
HedbTU UNK rasa Ha eCTECTBEHHbIX PEXUMaXx B MPOAYKTUBHLIX NnacTax
Pt/ Py.r MOKET COXPaHSITLCA paBHbIM 1 wnu coapasatbhcs Aeconyut

nasrewust (py,/pyr<1) npu om otbope yr

[nA BTOPOrO CNyyan XapaKTepHbl BENUNMHBI OTHOLUEHUS Py ! pyr

npesbiwaowmwe 1,0, uHoraa Aoctwraowme 1.2 npU UHTEHCUBHOW
3aKauKe BOfbI.

Tawmm o6pasom, npu GypeHuu B cnysae, ecnu py, / Py.r PaBHo 09
WNKU  MeHblUe, BO3MOXHBLI NOTMOLIEHUR. . HopManbHbie —ycroBust
NPOBOAKU CKBaXWMH CO3AAOTCA MPU  pyy/ Pyr. UIMeHsiOWeMCs B
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AuvanasoHe BenuuuH or 09 go 1,4 OcnoxHeHws B BUDe
" /0 MoryT U g Pyrs

paBHbM 1,4:2,0 u Gonee.

10.4. MaporeonormMuyeckue ycnosus NpossneHua
Pa3nNUuHbIX PEXUMOB HedTerasoHOCHbIX NNacToB

Xapak & ¥ rasoBbix 3anexe#
nopp 8.6 Il 3necb Mbt Ha
P ( PONMN rUAPC i B Gop

" B0: WX Npol

3anexu HedpTW U rasa sBRSIOTCS anemenTamm NPUPOAHBIX BOAOHA-

MOPHbIX CUCTEM, y ux nasne-

HUAMM,  CYLLECTBYIOLMMU B  3TUX cuctemax u NPOAYKTUBHBIX
ropu3oHTax. BAMSIOT M apyre UCTOHHMKM 3JHEprUM, CBA3aHHbIE C
rasoHacbitleHueM Boa U HedbTn, aecbopmayueit nopop v 1.n. B umuctom

BUDe Bce T penko. B paspaboTin
3aneu B 3aBUCUMOCTU OT XapaKiepa NpOSBMIEHUS WUCTOYHUKOB
NNacToBod 3HEpPrUM MOryT ocyLLy ]

HECKOMBKO PEXMMOB.
C  MOporeonorMueckoli  TO4KM  3peHUs  NO  xapakTepy

AOMUHUPYIOLLETO MCTOYHUKA D Ay
Ha W XECTKO- W,  ynpyro-
G -
MNpu p o BUOOM 3HEpPIvK siB-
nseTcA Hanop son, B 3anexs HedTh n

MOFYT NONHOCTLIO l(oMneﬂchoaaTb B o6beme 3anexm oT6Upaemoe Ko-
NU4ecTBO HeDTU ¥ NONYTHON BOALI TaKoM peXvMm xapakTepeH ANA 3a-
nexei HedbTH, NpUypo: KT DPHBIM CUCTe-
MaMm UHO HOro TMna, C BLICOKOTOPHBIMU
30HaMu cosnaHus Hanopa. [insi 3TOro peXMMa CBOMCTBEHHB! XOPOLLAR
TMAPOAMHAMINNECKan CBR3b 3aneMyt C 3AKOHTYPHOR YacTbio mnacta,

BbICOKMX 0 nomna [} ﬁonbu.me
ruppasnuyeckue yknoHsl. MNpu amM
10 Hanp: Jt:! BOp.

HauGonee HarmsaHO STO MOXHO NPOWUNNIOCTDMPOBATH Pedyfb-
Tatamu B.H.K Ha (1960), r B
L n no
LeMY KDYMHBIE Fa30Bb4e JANEXH, TaKMe Kak Cesepo—Cvaepononbc(oe
Kyr F ¥ pp.  YHUKanbHOCTL  3TuX
MCCNENOBaHUA 3aKMICYAETCH B TOM, 4TO BCe PedynbiaThl 3amepos
cTaTuyeckux yposHeli (Gonee qvem B 100 ckBaxumHax) nonyueHbl Ao
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Puc 61. CMewjeHne XaRyMCIMX rasoBbiX 3anexeid B pesynblate ABVKEHUR NOAIEMHbIX

BoA (no B.H. ¥iHy, © 1 - 3onbe3b! ropusonTa; 11 -
rasoewe saneu: 1 - 2-K 3 - 4 -
5 - Cenepo-C 6 -1 7- 8-
Cenrwieesckas; Il - MuHbi, IV - NECHBHO-MUHUCTBE TBIOHOCHBE MOPOABL V -
Hanpasnexue ABUMKeHWA BOA; VI - OTMeTKa KOHTaKTa BoAa-rad. [podunu saneweid: I - 1
(CeBepo-C ), 11 - 11 (C - VI - VI
V-V (Kyr
Hauana p: ra3oBbIX i, By py! ]
070 KECTKO-| 0 pexuma. Ha kapre xanymckoro
BOQOHOCHOTO ~ Topu3oHTa  (pnc.61)  nokasaHbl  rMapOM3ONbesbl,
o A nop; BOA C 3anapa - toro-
3anana Ha ceBepo-BOCTOK. B pesy novoka r biX
BOA 3anexm no notoka. B

6binu v onp B 3
ykasaHHbx Ha puc.6l,a. Tak, Ha Ceepo-CraBpononsckom
MeCTOpoXaeHUH, NpochunbHHN paspes I-1° koToporo nokasaw ans
npumepa Ha puc.61,6, BENUUUHA CMELLEHWUS 3anexu No BepTUKanu

55 m, Ha Cel - 70 M, Ha Paclesarckom 30-35
™, Ha KyrynbTuHckom 35-40 m.

B MHUNLTPALMOHHLIX BOROHANOPHBIX CUCTEMaX 3TOTO TUNa B
°

peay VeHa U NPOMBITOCTU NNacTos BOAL!
06biyHO HU3KOW #. TlonOGHbI pexum

TaKke B pa JOKpaKc ornoxeHunt Tepcko-
CyHxeHckoro GacceiiHa B BoctouHom [penkaBkasbe M BepxXHUX
T ax pi Gacceik Ci rop CLLA.
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MU yNpyro-BOAOHANOPHOM peXuMe HedbTb, ras U BOAA, KOTOpbie

oTéupaloTcs U3 nnacra, BOAIOW, My # 3a cuer
cxXaton B p BOAL U 0
nopona B
Vi biA PeXUM B pasnuy-
nux runporeonormecmx ycnoeusix  Um MDI‘yT oGnap,ans 3anexv,
npuypoueﬂnue 3 biIM HpUNLTP
Tvna ¢ ] 30HamMU
Nanopa, cnabyo ylo CBA3b C 06NAacTbiO
(o] oy oT Hee. JTOT pexum
r npu Heb P ]
novoka W HeBonblumx yknoHax  Cywy
3HaueHMe WMeIT W pasmepb 3anexu. Mpu Gonbluux pasmepax
 u ¥ NpOH KONMNEKTOPOB, a Tawke npu
Vi or HOW YacTU nnacta OCHOBHOW
q)opMou 3Neprm 6ynyT ynpyrue cBoictea nioMaos U Nopoabs.
cocTas n BOA MOTYT 6biTh Pa3NU4HLI-
MVI Onnam 06biyHO BbiC bie BOAL
) XNOpUAHO: TMna. Ynpyro-BOAOHaNOPHLIA pe-
KUM XapaKTepeH Ans 3anexew, NpUypoqHeHHbIX, HanpuMep, k reoctatu-
YECKWUM Bbl] ffAC cr bIMU 6nmn3ku-
MU K . B IbIX
Pa3BUBAIOLUMXCH I’I'J:[C co D P B
npouecce Mo BbicTpoe nnac-

TOBbIX N@BMEHUN, HO BCE Xe NP 3TOM ofecneumBaloTca Gonee Bbico-
KM KoaDPULMEHT u3BneveHuss HetbTU 1 6onee UHTEHCUBHLIA Temn

p (M.M. no.n nny %, 1992).
Mpu BoAbl v ov6op HedpTu U rasa, a
4acTU4HO ¥ MONYTHLIX BOA 3a cuer rasa.

lasoBbie  pexmMbl  XapakTepHbl ANSA  3anexed,  coaepxalmx
PacTBopeHHbi, CBOGOAHBLIA U OKKIIOAWPOBaHHLIA a3 B HedTw,
NPUYPOLEHHbIX K BOAOHAMNOPHBIM KOMMNTekcam HeGOoNbLUMX pasMepos U
HeBonbLUMMU CKOP! 0ro noToka.

I'!pM oTcyTeTBUM raa v
BaHHOCT OT BOAbl B 3ane}n HepTU BOIMOXKEH rpaamauuonuuu
pexum. OCHOBHBIM WUCTOUHUKOM SHEPIUW, NPOABUIAILMM HedTb K
3360AIM CKBaXMH, SBNSIETCH AEiCTBUE CUMNbI TAKECTU

Takum obpasom, ANA NporHo3a

p P
BOZJOHOCHbIX MNacToB No rMapol AaHHbIM HeC

Yy Tuna u CUCTeM, a Takxe B3aumo-
CBA3W ux B € i

MMEIOT OnpefeneHue Hanuyus unu ouy'rcmma TEKTOHU4ECKUX Hapy-
LWeHUA, pasfenfloumx 3anexu Ha GNokw, ycTaHOBMEHWe runpas-
NMHECKOV CBRAIN 3TUX 4acTell 3aneXy C 3aKOHTYpHOW 30HOW Bawtioe
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umeeT onp 30H Harnopa u
o4aroB (O Xxapak r BOA,
(UAPOAVHAMUHECKMX TPAOUEHTOB U T.N. Bce 3T AaHHbie MOTYT neub B

©OCHOBY NPOI

10.5. Wcnonb3oBaHWe MAPOreonormyeckux AaHHbIX
AN NPOEKTUPOBaHUNA paspaboTku HedPTAHbLIX U
rasoBblX MECTOpOXAeHUIA

Mpu npoex TKM  TMAap AaHHbie
YTOuHUTL 3Hep paKTep b biX
3anexer, Hanuuue uUnNu OTCyTCTBUE TMAD: O
MPOAYKTUBHBIX FOPU3OHTOB MeXay CcOGOW, onpepfenuTs BrUsiHUe
3anexy Ha Mec Usi, NPUypOHEHHble K
©IUHOW BOAOHAMOPHOM! cUCTEME U T.N.
Npy NPoeKTUpoBaHUM Pa3paBoTKN GyLLECTBEHHOE 3HaYeHne umeer

ye O CBA3N i HedTu M rasa c
3AKOHTYPHOI BOROHOCHO# 3OHOM, TaK KaK 3TM YCriOBMS B prne cny+aes
Bblﬁop Ha nnact v wio

7 yr
MHOrO* b, KOFA@ 3aexu U30NUPOBaHLI

OT NNAacToBbiX BOA KanbLWUTOBbIM UeMeHTOM u Gutymom TonwmHa
GUTYMWHUINPOBAHHOW 30HbI MOXET [IOCTUTaTh HECKOSbKUX METPOB, HO
MOXeT COCTaBNATL U COTHU MeTpoB. Takoi crnoi Gutyma u seBnseTcs
3KPEHOM, 3aneyaThiBaloWMM 3anexs OoF Bononocuoﬁ 4acTM konnek-

TopoB. MopoGHoe NPUYPOHEHHBIX K
KapGOHaTHLIM KonneKTopam Kyuﬁuwean:noro MoBomkbs, K pudoreH-
HbiM P Bo3pacta B ]
nporube, B Typ! P B 0 Banas
Openbyprckor KonnekTopamu B
ifKaKe v B prne npyrux pauonoa

i nepuon pasp CBA3bL TaKUX 3aNeXel C 3aKOH-

TYPHOW 30HOW kpaiiHe W oHa P
fULLBL NPU OYeHb GonbL pal . Uay poavi-
W CBA3U W HepT W Ha cTanuv npoek-
Pt us B paspaborku. O6 usonupo-
unm aur BOJ| MOXHO CYaUTb,
nnacrosoro B HBIX U
(mevon rupponp: . Takue
6binn to.n. rarrenﬁep(epom v B. I'I fbsKo-

HOBbIM B 1963-1965 IT. B Hauane
ReHuid 3anapHoi Cubupw. Tak, Ha MeruoHckom Mecmpoxmenum no
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Puc.62. BuisBnenve MapOAMHaMU4ECKOH CBA3U MNACTOB B pa3pede MeCTOPOXAEHUR
(KpMBas MIMeHEHUR YCTbeBOrO paeneHuss B ckB.62 nnacta BCy OT nycka v ocTaHoRKM
cx®.80 nnacta BCz3 B: no (0.N. rar

B.N. A 1 - nyex 80,2 - .80

nnacTy BBy uccnenoanuch TpU Napbl CKBAXWH, PAcroNOXEHHbIX Ha

3anapHoM u oM CTPYKTYpbl. MMny €o3-
r nyckom u W Tpex Hedy
Ansy 6 of Hb! ABE 3aKOH-
TypHble P it B HUX P jol
c y cbp
Bbino ycraHoBneHo, 4to na py yepes 4-
5 cyT. npu p: Mexay cKBaj 1723m T

LUIMBaHWe NoKasano, YTO NpW NPOXOXAEHUN BOMH AABIEHUR Yepes 06-
nactb ¢ 0 KOHTaKTa 0
He NPOUCXOAUT, T.e. HebTAHas W BOAsHas 30Hb nnacta BBs ruapo-
AVHaMUYECKM CBsi3aHbl MeXay COGOW. AHanoruyHbie uccrenoBaHust
6binu NpoBeAeHs U No APYTUM MecTopoXaeHUsiM 3anaaHor Cubupu n
6binu 3atem yuTeHsl B
MeToa rupponp Hapsifly C ucnonb: AaHHbIX O
oM 1 BOJ, MOXET C YCreXOM MPUMEHSTTLCS
B

n ans p
HOM paspese €AWHOro MecTop! Te xe
(10.N.FarTenGeprep, B.M.fbsKoHOB, 1964) so BpeMsi  OMNbITHOM
yatauum Ycrs-b: i CuBupn
y ruppop! yio CBS3b Memy nnactamu EC1 un
BC2+3, XOTS HUKaKUX OKOH B T
nopopax pasnena Mexay HAMU 0O 3TOM0 He 6bino oGHapyxeHo.
T 6bino 0 B L W JacTu mec-
TOpOXAEHUs Mexay AByMs (puc.62), -




nnacy BCq (cks.62) n - nnact 5C+3 (cks.80). B cks.80, BCKpbiBLUEH

nnact BCp.3, - y B
a sarem Mexay ABYMA CKBaXUHaMW ycTa-
yeTKoe i a
3aTeM pocTom . Gakt ADp B3aUMO-
CBR3N Yerb-B Of0  MeCcTOop
noaxe B Np npo! W paap:
Anp i cBAan  mexay
NPOAYKTUBHBIMM P
NPUYPOYEHHBIX K eAVHON PHO , N
(1994), np Ha Cesep
Kaskase. Tak, Ha J rasol
npu i ora IKenny
06BEKTOB ycTaHoBNeHa Ux He TonbKo B i
4acT nnacra, Ho W 3a ee npeaenamm.
C Takoh 3a-
nexei, He BBENEHHLIX B pasp Y, B HUX oro
rasa 3anexv B

BOZIOHACLILUEHHYIO 4aCTb, YXOf rasa B BbilLENeXalie rOPUIOHTLI.
TakMMm 06pasoMm, HeydeT (baKTa BIAUMOAEHCTBUR NPOAYKTUBHLIX

' 08 MOXer oc. pasp Ta30Bbix
P wnp K i TasooTaaum.
Ona  npoek pasp. Gonblwoe  3HaveHue
P oyeHka p # TOro urm uHoro
pexuma. Bewpy TOfO, uTO ynpyran CTagwa MNpPOSBAAETCA NpW
Bcex vmeer
ynpyroro 3anaca XuakocTM B nnacte. floa ynpyrum  3anacom
B nnacre Ko!

W3BNEKAeTCA M3 Nnnacta npu CHAXEHWM JaBrneHus 3a  cyer
obbeMHO# ynpyrocTu camoro nnacva. Ynpyruii 3anac xapakte-

puayeT ne Ly ACGbINM w3 nnacra
npn Ynpyii 3anac XuaKocTH B
nnacre onpegenserca no copmyne, nNpeAnoXerHoR

B.H.lWenkayeBbiM.
AV3=(n fi+ ) Vo .

rpe: Al3 - ynpyruid 3anac XWAKOCTM BHYTpu obveMa nnacra 1
npn Ha y Ap, M3, m - nopucTocTb
nnacra; By - MRat; 4 -
KOI(PPULMEHT  CKUMaEMOCTH no:ﬂor?u, Mna-1; Ap - 3apaHHoe

o a.
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weHTa NnacToBbIX  BOA
sakniodeda B npepenax o1 2,7-105 po 5,0105 MMa!, Ho npn
n OHAa MOXET B HeCKONbKo pas

yBenmInBaTLCs

O6veM nnacra, B P moxer Geimb
HailleH NO AaHHbIM Nbe3C y Ha
pi P or i 3anexm. P no

P W B

oLeHUTL y P B Np poii
onpepensetca obbem nnacra by, u cp
naBneHus Ap.

FaHHbie 06 yNpyrom 3anace MOXHO WCMONb3OBaTL ANMA NPOTHO3a

3anexu U onp Mep # Ha

anacr.

Bonbluoe WUMeIoT TMap DI ans

(KB),
AR.K w EM 3ot hpuLys TaKe
xap pU3y 0] Ero
no chopmyne:
KB= »
roe 1 - oGvem nocr B 30Hy B

Mexay M (Wnn Tpynnoii
CKBaNMH), JKCNMyaTUpylowled NNact, ¥ KOHTYpOM nuTaHus, 15 -
ynpyTuii 3anac )mnxocm 8 nnacte, M Qx - v3BnekaeMbit oGbem
WALKOCTH W raza, o,
y 1 p ucxoas w3
Mexay 7 ) W KOHTYPOM NUTaHUA
no

Anacta u paavy P
¢opmyne [flapcu. [nn  ee BbIMMCNEHWA HeOOXOOMMO  3HaTb
NPOHALAEMOCTL KONMeKTopa, BASKOCTL BOA B Mnacte ¥ Nnactosoe

(v YpOBEHb) ua BHelUHeM
KOHTYpe BOp KOHTYpe ). Ynpyrvia
3anac »uakocTU B nnacre 1y paccuuteiBalor  no ¢0pMyne
B.H.Wenk: . Teop KB moxer BCA OT
©AVHULBI NPU KECTKO-BOAOHANOPHOM peXUMe A0 Hynsi NpU rasoBoM
pexume. Mpun KB Ubl, HO Gonbumx Hyns,

BOAIbi MOTYT MOCTYNaTh B 3aneXb W 3a CHET MOAEMHOTO NOTOKA W 3a
CHET YNPYTUX CUN, T.€. MOXeET BbiTb YNpYro-BOAOHANOPHLIA PEXAM WA
opmbl oun
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Takum KB ¢ ucno;
MOPOFE0NOTUYECKNX MaTepuanoe W npexXae BCEro KapT rmapousonbes

y npn p pexuma 1
coctasneHmn npoeKTa paspaboTkn.

MHoroneTHui  onbit  pasp rpynn P ]

yer o HedTn M rasa,

Rpaxe Ha PacCTORHWM [pyT OT Apyra.
rloaroMy axr' M CTano p n p
rpynn Hedp n razoBbiX MecT KaKk
yenoro. Takve 8 Kp: Kpae, B
3 y W apytux

Mpy npoex pasp rpynn
MECTOPOXEHW A ponb  Map
3HauMTenBHa.

BaxHoii 3apaveii ruap "B
npoex # HedpTn Bbi6op BOAO-

ucl‘oqnmoa ans saKaui BOAL! B NPOAYKTUBHbIE TOPU3OHTLI B Lensx
Ans 3akaukn B HedTAHbIE Nnac-
T BOAY P BOAO (pex, osep, Mopeit,
TIOA3EMHbIX BOAOHOCHBIX TOPUIOHTOB), BOAY, AOGLIBaEMyiO NOMYTHO C
HedTHIO U3 HePTAHLIX NNACTOB, @ Takke CTONHYIO BOAY NPOMbILUNEH-

HbIX Np Mpowe u, 6b, Ucnonb3oBaTb
BOAY PEYHYI0 MM 03epHYI0. OAHAKO JTO MOXET NPUBECTM K UCTO-
UWEHMO BOAHBIX B v Kpome
Toro bie BOAb 6onbiuoe 0

HbIX 4YacTul, pacTBOpPeHHbIi KUCNOpoa, a Takke cynbdar-
penyl.wlpy)ouwe 6aKTepum, YTO MOXET NPUBECTH K CEPOBOAOPOAHOMY

Mosvomy ceit-
Hac Wwupoko vlcnonb:yerca 3aKa4Ka BOA U3 BEPXHNX BOIOHOCHBIX FOpH-
30HTOB Hed> i Tak, 8 Cpenueu Mprobbe Ha

pRne i Bomy oT 13
OTNOXEHUIA, KOTOPYIO 3aTem akauMBaOT B NPOAYKTUBHLIE NNAacTb
LWunpoko  ucro! nonyTHeie  BOAbI  HETAHBIX
NPOMBICNIOB ¥ CTO4HbIE BOABI NPOMbILLUNEHHLIX NpeAnpuUAThiA. fobbia

nonyTHOW BOAbI NO Mepe n
p . No3ToMy MOMYTHLIX BOA B CUCTEMaX
HedTAHLIX MecT r NepeneKTUBHLIM
, TaK KaKk wxy L
Ha MNPOEKTHON CTagu Npu ¢ P

Uy p Y10 OLieHKy bIX
P M WX no BO3MC M KaK 4HUKOB.
Bui6, TUBHblE  TOp! B 0

hnpoGytoT W uccneayor. C 370l Lenblo WUCNOMb3YIOT Kak paHee
npoBypeHHble, HO He faBluMe NPUTOKOB HepTW W rasa, TaK M
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cneynanbHbie B pS nebutbl BOALY,
onp i, &l
napameTpel, TemnepaTypy, OT6vpaloT Npobel BOAbI ANA M3yYeHUs
XUMWYECKOIO  COCTaBa BOABI W BOAOPACTBOPEHHbIX  ra3os.
nop HOT 3KCT 3anackt Pl 0B
Mpu BriGOpe BOA ANRA 3aKa4kn B NPOAYKTUBHBLIE FOPUIOHTLI HEOBXO-
AMMO y4UTHIBaTH, 4TO 3aKauvBaeMan BoAa MOGOro npoucxoxaeHus
BCTpEeYaeTcR € nNacroBo# aonou ] acrynae’r C Hell BO B3auMo-
[ReiiCTBNE, KOTOPOE MOXET Np| v Bbifene-
HWIO razoB. 3To Heobxoaumo y\mmaan npun aaKoHTypHoM W BHYTp®-
KOHTYPHOM 3@BOAHEHWN. an MONHOR MAEHTUYHOCTI XMUYECKOTO COC-

TaBa BOf, T.€. Mexay Komno-

HEHTaMW pacTBOpoB He MnyT MNpn XVMUECKOVi HECOBMECTIMOCTI
" BOA 2 H;

XapaKTepHbie  peaKyun Hanpmmep, Mexay cynbgarom xanumﬂ

i BOAb P n Kapﬁoﬂarom HaTpUs NNacToBOW

Bomel.  CaSO4+NayCO3  —NaySO4+CaCOs'mexay  Cynbdharom
MarHus W BOOb [l
nnacvosot  Boabt:  MgSO4+CaCly »MgCIg+CaSO.,“: Mexay

L Havpua " BOAbLI (PEYHOW) W XIopUAOM
Kanbuua nnactosoi Boab: NaySO4+CaCly -»2NaCl+CaSOy ¥ Mexay
BOAb!

(pequou MOpCKO# W np) W CepoBOAOPOAOM MNNacToBOW BOAWY:
1205+H,S »>H,0+S.

3m r K HUIO kapboHata u
ot WA, a Takke i cepwt, ]
LEMEHTUPYIOLLMX NOPbY, NYCTOThI, B nop
v HbIX [OpI 3
Mpu 3akauke BOALI BHYTPb KOHTypa HedTeHocHocTw 6Gonbluoe
rr P i BOA,
ax' 0 BOA, Ha Ip C HedTbIO.
Mpn Buﬁope BOZJOWCTOYHWKOB ANA 3aBOAHEHWA HeOGXOAMMO yam-
ThiBaTh HOCTL Cep pOAHOrO  3ap
MoXer B p 7 parco-

[AepXaLlvX 3aKa4MBaeMbiX BOA (PeUHbIX, 03epHbIX, MOPCKMX) C HedThIO
npu y4acTum GaKTepuid, 3aHOCUMBIX C 3aKauMBaeMbIMK Bogamu. B co-

OTBETCTBMU C peaKLMAMY, p: B pasn. 8.6, obp
i n oy 3o
WMpOKO  Np Ha  HedTAHbIX
c i 3aKa4yKoii BOA NPV 3HAYMTENBHOM
0GBOAHEHNN 3aneXell 1 OTMeYeH B pi ¢
pavioHax (ApnaHckoe, P Ke " V: oe u
Apyrve Mpn o6
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GakTtepuit B BOAax npeanaraeMbiXx ANA 3aKayku B NPOAYKTUBHbIE
4To6L!

nnacel, wx obp y
APA b p K y BoAb
DNA  BHYTPUKOHTYPHOTO # Asep-
] X Pbie MOTYT Y npn HHbIX [}

B Apyrvx pait Onn , 4TO Boaa
AOnMKHa: Vi Hedy ] 10; Mo
cocrapy Guitb cTab: Vi ,npn ype nnacta He pasatb
ocazka coniel; Mo cocraBy GbiTb GNU3KOM K NNAcToBOM; He WMeTL
B3Becu Gonee 1 mr/n; He P conei, cr biX
B oCagKM; He T 4acTuy; He conepxars

HedTh Gonee 3-5 mr/n; He X
MepeuncneHHbie  OCHOBHbIE Ype6oeanm K KavecTBy BOAbL!
P y biX  BOA  Pa3nuNHLIX
" meTonoB 06paboTkm

BOALI AR 0BEAEHUA X [0 TPEGyeMbiX KOHANLIMA.

10.6. Maporeonoruyeckue aaHHbie U MeTOAbI
KOHTPONA pa3paboTku HETAHbIX U ra3oBbiX
MeCTOpOXAeHU

Tupporeonioruieckme  paHHbie, MOMydeHHbIe B  pesynbrare

AYKTUBHBIX 1 rOPU3OHTOB, B Npoljecce
pasBefkn ¥ OCBOEGHWA HedTAHbIX U fa30BbIX MECTOPOXAECHWIA
MoryT GuiTe Np B Buge podmnen, kapT U
pacp Ans P P
p vnm
Boa no ova Pl npaHHble O

YPOBHSX, P rasos, A o

n HTOB, a TaKke BCA

ype
WHGOpMaUMA O  NOA3EMHLIX  BOAAX B BUAE  PAINMYHBIX
- 06

BOA NPOAYKTUBHBIX i B
runporeonoryecknii  paspea  SipuHO-KaMeHONOXCKOTO  MeCTOpOX-
AeHus, cocTaBneHHbii U.H.WectosbiM (puc.63).

Npu cyuy BOA NO yeneco-
obpasHo P \ap: KapT ANS OvAeNbHBIX
nnacros. Takue KapTel nayuars
cocrasa BoA B or (s ocobeHHo
npu 30H Hecornacwii,

TeKTol v Tn N MU
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Puc.63. Ty i paspes Sip (o
W H. Wectosy):
1 - U3BECTHAKM, 2 - AONOMUTHI, 3 - IMUHLI 4- . 65

UNG, BHWAPHUT, 6 - OCHOBHbIE BOAICYNOPEY; 7 - 30HbI APEBHENO KapcTa

MOTyT 6biTb KapTbl, NOCTpOEHHbie A0 Havana paspaGO'rm [

yxe
axcnsyataumn. ConocrasneHne Takwx KapT Aaer Bo:wo»(uoc'rs cynuTh
o 3anexm B NPOL pa3p

17 Kaamm -257-



Hapsgy ¢ |poreonor ]
p P poeHue Tuap T
ecnm wmeeT P Mpn
\ap WUCNOrb3yloT BCIO MHOp-
Mauvio o BoA; o
TMnax Bog W T.N Takue r
6binn BLINONHeHb! .M. nyapeaum (1956) ann cnoxnonocrpoeuuux

Tepcko-Cy W obnactn
(Omnﬁpbcxoro lopa-lopckoro, Bo3HeceHckoro).
Ana Har. BoA, 0cobeHHo
B rnpouecce [t pac
no oT}
Mexay oV reo) nap P
npear ie ans AP
ov) , CBUT, Navek.
BcR reonornyeckan u mnporeonomqec«an MHOpMaLMA NO3BONA-
er reonoro-ruap ylo Moaenb
KoTopan yTo B NpoLy OCBOEHUR #. Ucxops n3 ;ma-
HURA 3TO MoAEeny, No CyuwecTey n NpOeKT pas3p: [

OnpefensieTcA TeXHOMorUA AO6LINM HedTM M rasa KOHKPETHbIX
3anexei.

Baneioit :lanaueﬁ, npu KOTOpO# AaHHble
wn, P 3a obeoaHe-
Hyewm CKBAXVH U 3anexei B npouecce paspa6otku. Mpu onpeaeneHum
p Boa B col AaHHble O
BOA, NOCT B c BOA
pyeMbix 1 Ps B i W cocTase
vccnesyemoll Boab W BOA nnacwa SKCNNYaTMPYeMbIX  AaHHOM
AR Y ©npl -

Mo c P pUii
MPUTOKOB, TaKuX Kak  Jnex P 3aKavKa n
p (2] p meroq  OT "}

10 U Onep 10.
MopoGHbie Ha

Ypano-l'loaon)n,n B.W.Buweseposuim (1 968) Tak, Ha. Mec’ropoxnwm
K i Ap H CKBaXMH, paHee

[@BaBLUNX “YUCTYIO HedTb.
Yacts uccnenosateneli cumtana 310 06BoAHeHNe ecTeCTBeHHbIM,

B p HedTM
BOflaMu. OfHaKO NU3bI NONYTHOM BOARI T , 4T
BO MHOMMX OHa 0 OT! or i
O BoA or ]
NO3BOMNAN YCTAHOBUTL, YTO MONYTHan BOA@ ABNAETCA NOCTOPOHHENR U
B yepes KOMOHH
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W3 21 cKkBamWHb,

noaBeprnck pemMoHTy 11 ckBaxwH,

W BCe OHM CTanm Aaaan, 6eapopHyto HedTb.
M

meTop onp P BOA B
npu OM 3HaHWW T 7
ov) p A mnay i BoA
NPOAYKTUBHBIX n wx no
Iy i Meron 3a of
Ha H N 80, nory
npoqecce paspaGorm 3ane)m Hed™ 1 rasa. Mpu paspaboTke aanemw
p 3a
cyer P (r ) som l'Io W3MEHEHUIO
cocrasa 8o B B0 MOXHO CyAuTL O Temne
W HanpaRneHn\ NepemeLLIeHnA BOA NO NNacTy Npy ero KCITyaTalyum.
1 MeTon npu
rasoBbiX U ", roe
3a CYET 3aKOHTYpHbIX BOA, # nony ]
BMecTe C ra3om n W Boab! pars
] i, xopoLuo no p y p
wim pl Onwbir -
caTHbiX  MecTop i KpacH kpas  (NeHuHrpanckoe,
Y , 4TO " Meton
nossonser perynupoBatb DTﬁopH rasa, a TSKXE KOppeKTupoBaTh
npt PEMOHTHO- X paboT Ha MECTOpOXAEHNAX.
metoq
NKA VI B.P , A.P. Axynno-
BbiM, A.M. HMKSHOPOBHM N.H.Wanaeewim 1 ap. Mo cocraay nonyTHO#
BOAbI N M3y Pl W HarHe-
TaeMoil Bog i meton [ono

3aKayMBaemoi BOAb B COCTaBe NOMYTHOW, OLEHWUTHL CKOPOCTL Nepe-
MeleHNs 3aKayMBaeMoii BOAL! B COCTaBe MNONYTHOW, OLEHUTL
" BOALI U CyAUTL O NYTAX ee

npe’;lmymec'rseunoro ABVXKEHUA
Ha ocHoBe pabor pspa uccnenoeatenen (A.H. Orunben u ap.).
AP AxyHpoB (1969) npepnoxun copMmyny ANA onpefereHus

nponopywit ABYX BOA B cMecei:
_ (C- B)100
4B’
rae X- copepxarme Nepsovi Bofbl B cocTase cmecy, %; .1 - conepxarme
6o KOrO COCTaBa (¢ Xnopa) B nepsoi

Bofle, MI-3KB/n; B- copepxanme TOro Xe KOMIOHeHTa BO BTOpOi Bofe, M-
axa/n; C - coAepKaHie TOro e KOMIOHEHTa B CMECH, MI-3KB/N.
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B kauectBe nepBo#i Boab! (/1) MOXHO paccmaTpuBath NIacvoBylo
BOZly, B KayecTBe BTOpO# (B) BoAy, 3aKayMBaeMylo B NnacT B Uenax
TIOAREPXKaHUSA ABNEHNS, C - KaK NoNyTHY10 BOAY.

AnA Tex cny , Korpa He
Bropmnux npoLjeccos, rasos n T.n.
B np cnyyae n| i . TaK
KaK 4acTb MOHOB BLIBOAWTCA W3 COCTaBa BOA-CMeceid.
Ann Gornee To4HOrO pel 3apaqm

BCe  [faBHefiluMe KOMMOHEHTH COCTaBa BOA, @ 3aTeM BLIBOAWTHL
CpeHIo BeNuunHy X, T.e..

g Mitkaetky
n
rae Xy, Xy, X,, - conepxaHue NepBoii BOAL! B COCTaBe CMecH,
or no ov; (xnopy, HaTpuio n ap ),
n-4mecno p

B neno. T ©oro metopaa
ul cnepyet np P 3
A.M.Hi P (1977) Ha  mecTopoXaEHWM
Kapabynak-Aqanyku. HedrsHan 3anexb B BepxHeMenoBbiX
or! P K Auanyku  npuyp K
TONWeE TPelHOBaTbIX M3BECTHAKOB MOLUHOCTLIO okono 300 ™M
n y TPELWH  pasnUyHOR
ocTh Hi B
CBOAOBOW 4acT CKNaQKM ¥ Ha yyacTKax, NpUMBIKAIOLWMX K
Tex LM 3anexsb Ha NATb 6nokos
3anexb aonawm TMna c

MuHepanuaayueid 1100-1700 Mr-ake/n. Haqmuan c 1959 r. Hayanoce
HarHeTaHue NpecHoi BoAkb! B NPUKOHTYPHYIO 30HY NnacTa.

Peayneratel noAcyeTa npoL HUA BOA
W 3aKayuMBaeMbiXx B CMeCU WCNOMb3oBaHb! ANA NOCTPOEHUA Kapy
3aBOfIHEHHOCTH konnekTopa. MpUMep TaKoi KapTkt NokasaH Ha puc.64,
M3 KOTOpOrO BMOHO, 4TO BHEApEHWE 3aKauvBaeMblx BOA B nnact
npoucxoauT  HepaBHOMepHO. [onoxeHwe ppoHTa  HarHevaHus

BOKpYr co Bp
ynansnck OF HUX Ha pas p 3 ume or
nepenanoa n o CBOWCTB  KONMeKTopa
MoxeT ObiTh npocnexeHa npu

TaKux Kapr, HHBIX Ha pa3Hbie faTkl paspaGoTky. Mo

PasHOCTV  3aBONHEHHbX OGLEMOB MEXIy KakMu-nu6o AaTamn
onpenenseTcA  06beM, 3anofHeHHbIA HarHeTaeMmoi BOAOHA B
i nepuop Bp Mo y
P r BOA W T poHTa
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Puc.64. Kepra W Bomm B obueme

3anexu Avany no Ha
01.01.1964 . (no A M. Hukanoposy):
1 - U30MNC! Ha KpOBIE i, ;2 - 3
- nmmu paBsHOro " Vi BOR, CKBaXMHbI: 4
- i BOAB B
nnac’rosw(‘/onooﬁbemy) 6- monoso 7 soneeso
6binn LMK No orp: or6opoB
W 33Ka4Kn B HEKOTOPbLIX ROGHI [
Te. P! MW MO PerynnpoBaHUIO  pasp
K; A
X MetToab 3a "

3aBofiHeHWeM 3arexei HedpTn ommaloTca TEXHUYECKOH NpOCTOTOM,
60NbLLIOJA HAIBXKHOCTBLIO ¥ IKOHOMUYHOCTBLIO.

10.7. Mmaporeonorvyeckve oCHOBbI NOA3EMHOTO
XpaHeHWUs rasa U 3aXOpOHEHWsi NPOMbILLIEHHbIX
CTOKOB

[INA nonseMHOTO XpaHeHWA rasa, a Takke ANA 3aXOPOHEHWR
NPOMBILLNEHHBIX CTOKOB WCMOMb3yIOTCS peaepByapbl, KOTOpele MoryT
GbiTh NPUYpOYEHBI K WCTOLLEHHBIM HedTAHBIM W Fa3oBeLIM nnacram,
BOMOHOCHBIM MnactaM, a TakkKe K WCKYCCTBEHHO CO3faBaeMbiM
E€MKOCTAM B Tonujax conei, AONOMUTOB W rpaHuToB  [lepeble
noA3eMHble  XpaHunuuia rasa (FIXF) Havanu o6ycrpamsan>ca Ha
ucToLL n
Caparvosckoi oﬁnacreu ¢ 50-x ronoa Ceifyac Take xpanmnmma ecTb
U B Poccwm v 3a pyGexom.
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Wa-3a HepasHOMepHOCTM nNoTpeGneHuss rasa B pasHoe Bpems

ropa HeC ™ cem

B Tex Mecrax, roe W oyr p
HeT. B atom cny-ae I'IXI’ B

Mpu np nxr

umeer ocTM  nol Haa

pe3sepsyapoM (nnacvom). Npwn i onpeneneHuu HaaexHocTm
nokpbilwkv B MXT UCNonb3yloTcs MMaporeonoruyeckue AaHble. Tak,

ecnu  mexay  np [ HBIMU
P cen3b, p

W, Takum of NPOEKTHLIA rop Henp ANRA 3aKadkn B

Hero rasa.

MNpu npoekTupoBaHUU
nnacre [.Yusepcnyd, T.Munnep, P.[loHoBaH (1962) pexoMeHAayoT
ucnonsb3oBaTL rMapoXUMUIEckue n TMApOAMHaMUYeCKue
MeTobl. TMAPOXMMMUECKUA — METOA 3aKNiouaeTcsl B CPaBHEHUM
COCTaBoB BO/I NPOEKTHOrO W Bblluenexawmx ropusoHTOB. Ecnm
XUMMYECKME COCTaBbl BOA NPOEKTHOMO U BbiLUENEXALMX FOPUIOHTOB
Pa3nNuUuHLl,  3HAUMT  fMOpaBNMYeckas  CBA3b M NepeTokn

Mexay ITUMU oTcyTCTBY a 2
NPOEKTHBIA FOPUIOHT NI Ana xpal rasa. Ecnm 7]
COCTaB BOA| NPOEKTHOMO nnacva TaKoi Ke, 4TO U XUMUUECKUIA cocTas

P BoA, TO CBS3b M NepeToKn
Mexay Humu. C. 3 W nnact A

XpaHeHws! ra3a

TuapoavHaMUueckuin MeTon 3akniouaeTcA B crieayioliem. Ecrm
nbe: p nnacra B (puc.65)
pacnonaraeTca HiKe N P
Bbllienexawjero nnacra /, 70 BEPOATHOCTbL nepemxon <) B B A
OTCYTCTBYET, W 3HaUMT NnacT 5 MPUIOfEH ANs 3akauku rasa. Jror
cnysaii usoGpaxed Ha cxeme. [lpr obpaTtHOM COOTHOLLEHWUM

Nb¢ noBep) n 3aKauka rasa 8 nnacv B
weyenecooGpasHa.
y MMM paHHele B
LOMKHbI Np Hi
NpY ONbITHOW 3aKauke rasa. Bo BpeMsi akcnnyarauum NXI cneayet
Hi 3a Temu W, KoTopble

BO3HUKAIOT NOA BIMSHUEM 3akauku rasa. OCHOBHaR Lienb HabniofeHuit
3aKNIO4aeTCs B (hKCaLUM YTEUKU ra3a U pacnonaaHui UCKYCCTBEHHOM
ra3oBoii  3aneXu. [lop3eMHble XpaHUNULLA CHMKEHHBIX  YINeBO-
ROPOAHLIX ra3oB u HedTH, B CONsX, NOCTp

Hac u 3a py6exom. Tak, B FepmaHuu B TonLie conei UCKYCCTBEHHO
€O3AaHLI KaMepbl ANSi XPaHEHWs! NPUPOAHLIX U CHGOKEHHBIX a30B,
a Tawke HedrenponyktoB ofiedt emkocTbio A0 40 MnH. ™.
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Jarman nodepxrocms

Puc.65. Cxema ] < pi Hanopam ana

OUEHKW YCTIOBUY XPaHEHNS! 13308 W crokos B
BOAOHOCHBIX NNBcTax (no M. YusepcryHy v Ap.) )

Ha puc.66 npueepeH reororMueckuii paspes CONFHOMO LWTOKA B

CesepHoit T B8 Tonue P co3naHbl

nonoctn ans xpal rasa u Hed Tos B CLUA P
Herexpanunuwa B consix B6nMaM  MekcukaHckoro  3anuea
CXMMaprM obbeM atux " 200 MmnH.

Bo Opanquu KOMNaHus "anup-IOMMm (r. TapcaHBunb)
rpyHTe o6bemom 1,9
MIH. M ans Masy'ra 1 600 ToiC. n;’ AnA 6eHauHa u rasonnn (AA.Maes,
B.A.Wyropes, AN.ByTonuH, 1986). TMuaporeonommueckue

npn oM rasa M
HeQTENpoayYKToB B Tonwax coneid NPOBOASTCR B HafCONeBbiX
or € yenbio KapcTa u
38 yTeUKOM YT,
Ewe B Gonee yio
ans npo cvokoB. B

" npol T
CTouHble BOML, KOTOpbiE He MOryT 6uiTb CTIONL30BaHb W NS KOTOPbIX
He MoryT ObiTe nNpuUMeHeHbl Kakue-nuGo cnocobbl ouMCTKM UM

y Npu cbpoca BOA BaxHoe
B pasp & bIX
P i nor ropu3oHTOB M 30H. Bbibpate Takue

r bl mapol y pasp
ALed p i 3apaven, P Tpebyer

-263 -



(661 nogoees )
WMHEWUS | MOHd283D) 8 MUUMHEdX MWBLI0UOL O BUOUAX OJOHBLIOO 9MHIXBAIQOE SONDIRULENIXD 99 INd

0068

noooe

n 000¢

000

B



nNepeoo (M
HEBOIMOXHOCTH) nepemme B0/ uyepe3 pafensl, onpedensioume
y 3vo BaxHO ANR
P pau p [ p

CTOKOB B MOA3EMHbIe  BOAb,, WCMOMb3yeMble ANS  Uened
BogiocHabmeHun, neuyebHbIx M apyrwx. B nornouwaoumx crkeajxmHax
Bbilenexatue FOPUIOHTLI AOMKHbI GbiTb HANEKHO U3DNNPOBAHLI OT
3ArpASHEHMS CTOYHBIMM BOAAMW. 3aKauka [AONYCKAeTCA TOMbKO Ha
rmyGuHel He Menee 800M. [uap

6

peay Y 1
pabor no p W apyrux
napaue'rpoe nornoLalowero nnacra
pHoe y nopoa
nornmmmero nnac-ra €10 KPOBNM W NOAOLUBbI ANA onpeaeneHust
b Ha HUX CTOKOB, CHU3UKO-XUMUHECKHE
p uucna  nor
, WX p 3aKaukn CTOKOB NPU pexame,
LIMOHHBIM Y W npu
TOpU3OHT ANR 3aXOpoHeHuA
[AONXeEH 0% MOLLY 1o u
P Ny nor
30HbI peuy W apyrue nopoael. Mpu
npoex CTOKOB ~ BaXHOe
3HaUeHMe WMEIOT AaHHbie HaGMIoReHMi pexumHoii ceTn B paiioHe
c6poca BOA 30HbI,
CoCToRLMe U3 ABYX-TPeX nosicos.
Takum

npoBOAUTL  He ToRbKo npu Y
MOASEMHbIX  XpaHMAML, rasa nedrrenponywros, HO ¥ npu
ana Y

NPOMBbILUNEHHbLIX CTOKOB.

KOHTPO/TbHBIE BOIMPOCH! (k rnase 10)

1. Kakue e00bi Npu 3aKawke 6 He@pmMsHbIE NNacmbi 6bI3LIEAIOM Cone-
omnoxerue?

2. s Kakux uened memod ?
3. Kaxoso u  Kaxoe umeem
dcs e npu
3anexed?

4. Ha yem OCHOBaHbI NPO2HO3bI 06800HEHUS 2a308biX 3anexel ?
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eonornyeckne 0CHOBbI
NPOEKTUPOBAHUS, KOHTPOSS U
perynupoBanuns pa3apaboTku HEPTAHBIX U
rasoBbIX MECTOPOXAEHUM

Maea ll

I'eonoronpombicnoBoe o6ocHOBaHUE CUCTEM
pa3paboTkn HeTAHBLIX 1 ra30BbIX 3anexen

11.1. MNoHsTHe o paspaboTke n cucteme paspaboTku

Mocne oKoHyaHuA pa3BenoqHbIXx paBoT M NopacdeTa 3anacos
NPUCTYNAIOT K NPOEKTUPOBaHKIO pa3paboriu. MpoekTHble AOKYMEHTBI

COCTaBNAIOT Ha OCHOBE oro

MbICOBEX OCOGEHHOCTER 3anexe NPOAYKTMBHbLIX NacTos, myuenm

X 3Hep! i xapak % B npo6How

aKcnnyarayuu. I'Ipu OTOM  HaMe4aloTCR  MEponpusTMst o

] a TaKxe

A06: no

or 7] Yro xe cnepy noa ]

u cuctemont paapaﬁorm?

Pa3paborkoit Hed V) 3anexm (i P ) cne-

ayer paﬁo'r

COOTBETCTBYIOLMM MPOEKTHBIMU W ADYTUMM AOKYMEHTaMM, NO ) ynpas-
neumo NPOLIECCOM ABIDKEHMS! KMAKOCTU W rasa B nnacte K 3aGosm
WX Yucna M nopsiaka BBOAA B
:m:nnyaTaumo pexuma wx paboTb! NPU UCNONbL3OBAHUM ECTECTBEHHOM
3HEPIMM NNacTa UK UCKYCCTBEHHOMO BO3NEACTBUS Ha Hero.
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C ] i #) 3anexm

eny

Ha3biBaTh onpeseneHHyio cxeMy n @ nnaH
3anexvm u nobi C y4eToM
ponp W no Ha  nnacT, KoWTponlo  3a

0 " .
MpoekTHbIMKU M CXEMOW WUNN Npoek-
Tom paspaborvkn) AOMKHLI GblTb onpefeneHsl: Konu4ecTso Ao6bi-
, pesep n HbIX " ux
[} 3anexv B oT reonio-
ueckux ycnosuii. Kpome Toro, oMbl GbiTb yCTaHOBNEHBI: fOA0BLIE
oT6opel Hepm (rasa), cnoco6
BO # BOMbI, rasa , COOKM
ol pol 3 ux Ha rny yio
MO, p W ponkHa
06 oe ned)m W3 Heap NpU MUHWU-
Ha

Cucrema n Meponpuwmn no

BO3AEWCTBUMIO Ha nnacT pomitibl obecneunts  3annaHMpoBaHHBIA
koachbduyueHT HebreoTaaumn °

Mpu r p T Hed @ He-

P i U OTAENLHOM 3anexm NPOAYKTUBHO-

ro nnacta. Mpyu 3ToM Npu oG cucrem MHoOrO-

v Gonbluoe

HUIO B WX Pa3pese IKCMNYaTaUMOHHbIX OGBLEKTOB, BOSMOKHOCTU { OBb-

Aans NPOAYKTUBHbIX

nnacroB. [ins oueHKku p # xapakTep Kaxaow 3ane-

»n, it Be/ A

1A B Npouecce P npoGHan akcnnyaraLus.

11.2. MNpo6Has (onbiTHas) akcnnyaTayms HepTAHbLIX
3anexen

MNocne ol pabot (unmn C HUMM)
YacTb MHHbIX B oOf
(npo6Hyio) uuio, NnaH po y rnasHbIM
reonoroM M rnasHLIM ¢

ynpaenenus. MNporpamma pabor B npoqecce npoeenel-«ml ONbITHOM

mu cor.

OcHoBHasn uenb npoGHol (onbITHOA) mnnyaTaum He¢muon 3anexw
ee pi xapak

oV r n

CBA3M Mexay OTA b W w 3aKOHTYPHOW
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HacTAMU 3anexu, a Taioke B oLeHke gl xapaK
3anexu nNpoAyKTUBHOMO NNacta, koTopbie ONpeaensioTcA rMapoauHa-
MUYECKMMM (NPOMBICTIOBLIMU) METOAaMU UCCNefoBaHNIA.

B npoyecce npol MK perynsipHo
nebutbl HedbTH, rasa, BoAbI Ha Py cBop nNyHKTax, NpoLy
06BOAHEHHOCTU NPOAYKLMK, KO necka. Yo

NMBaETCs! WECTKUI KOHTPONb 3a y4YeTom Ao6biumn HedTH, XUAKOCTY, BO-
Abl, ra3a, a Taloke 3a AMHaMUKOR MX Ao6blun BO BpemeHu. Bonbluoe

cakTopa, Al ero

BO Bp npn nasne-

HUA HUXKE NaBNEHMSI HAacbiLLeHUR). 3@ KOHTYPOM HebTEHOCHOCTU U3
uucna CKBAXM-
Hbl, B KOTOPbIX ypoBHSA W BOALI B

3aBUCHMOCTM OT OTGOPOB HedbTy, ra3a U BoAbl U3 3anexu. C 3roit Lenbio
amm e i, ©

pa: Kol
0 p 0 ypoBeHb

[Ans oLieHKN PU3UKO-XMMUHECKMX U TOBapPHLIX CBOACTB HebTH, rasa
.1 BoAbl, GepyT noBepxHOCTHLIE NPOGLI aTuX chrlomaos. Kpome Toro, ¢

10 FITYBUHHBIX GopHUKOB p rnyGuHHble Npo6bl
HepTM, aHanms P p
obvem u Hedb™ Npu p;

06 ] ] |MEHTH U ycagwm,

P
ra3oBblii  hakTop, ras’oHacLILEHHOCTb. Ha ocHoBe MNOMYyYeHHbIX
aHanm3oB CTPOAT KpUBLIE PacTBOPUMOCTM rasa B HedTM npu
KOHTaKTHbIX U Ly

! c Hechb™M Ly
" 3a a O Jit
BO B or ] poB. C
310 Lensio PSIOT A BO BCex Aobi DLMX,
W nbe: , CTPOAT KapTbl
usobap, no KoTopeIM i ot
KaK B np KOHTYpa Hed , Taku B
30He ot6opa. Onp: 3anexu npu
pit Huxe AHanoruyHbie
T no  wusy o A
i BO Bpel B oT P
Taloke TKU 3anexu Npu
CHWXeHUM 3aboiHoro A HWKe L
Ocoboe BT npoGHoi
npol (r ) n
. Chumarotest PHbIE KPUBbIE KaK NPU Py < Phgac » TaK

M NP Py > Puac- M0 KpuBBIM P!
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NPOAYKTMBHOCTH, , T n

BoaHocTM. Bonbioe me Npu 3TMX
CHATUIO KPMBbIX ']
\aponp P P He ToMbko
pa [ bie nnacta, HO U yCTaHoBUTL
ero a vawke yIo CBA3L  Kak
or; " mexay coboi, Tak n HehTRHON U
3aKoHTYpHOW udacten 3anexw. Mo y
iy pa:
y nnacva. Hanpumep, 8 LU paiioHe
(3anagHan Cubupnb) HOTO Nnacva 3acukcy-
poBaHo ¢ W ruaponp
K oueHka i
YCTAHOBUTL PEXMM 3aneXu, TEMN NafeHUs NNactoBoro AABNEHWs,
merton no 3anexu.

Mo kaxaoi ckeaxvHe M B LENOM MO 3aneXu ycTaHaBNuBaevcs
TexHonoruueckuit pexumm ux paGotul. MoaroTaBnNUBAaOTCH UCXOAHbIE
AaHHble nm: npoekTupoBaHust pa3paGoTkv, pasMelleHus Aobbi-
A AoGbiun
Hep™M M raaa 3aKauku BOAbl B nnacr OUEHUBAIOTCH  TEXHUKO-
AaHHoOW 3anexm (obbekTa).

11.3. CocraeneHue reonormyeckoit OCHoBb!
AOKYMEHTOB NO NPOEKTUPOBaHWIO pa3paboTku

Kaxaeii no np P Ha

24 a c Z

OKOHTYP p ]
akcnnyarvayuvm, Gyperuem nobi "
7.n. Npolecc NpoeKTMpoBaHWA COCTOMT U3 psina atanos. Mepebit aran
CBA3aH C A y 3anexu; Ha

BTOpOM 3Tane Ha oCHoBE runponunaumecmx PacyeToB yctaHaenm-

BsaloTcs

cuctemb!  paspaborkw; Tpetwii aTan ‘saKniouaeTcA B  TexHuKo-
KOV OLiEHKE Np

C uensio yckopenus pabot no myuenwo 3anexy Gbin NpUHAT

¢ M rasosbix
sanewell Ha nepeoii CTaguu NPOEKTUPOBAHWA Pa3paboTku OBbiuHO
cxema
& ] p nony: W B pesy
p pabor u 7] P! 3%
ANs Kp MecTC i nPUHUM-
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nuanoHas cxema pa3paGoTkM, a 3aTeM B COOTBETCTBMU C He# -

CXeMbI OT, JMOHHBIX OGBEKTOB.
Bropan cragus npoekiupoBaHus paspaboTku 3akniouaercs B
npoexta p obbexra.
OcHoBolt  ero pakTv " p % W B
P Ao6bl " a

Tatoke
obteKTa 3a Becb NPeMLIAYLMA CPOK - C MOMEHTA COCTABNEHWs
TEXHOMOMMHECKOIA CXEMbI pa3patoTu.

TexHonorueckas cxema paspaboTku Npexae BOETo BKIONAeT reo-

ylo 4acs, B noppo6Ho ;1) -
rpacus n ¢ 2)
pavioHa; 3) nmomro~crpamrpa¢mecxoe onucanue pa3speaa, 4) TeK-
P 5) Heqy
6) BoA . Cl vacTs - oBasi xaparre—
pucTka nnacra - 1) rpaHuy
nnacra, o6ocHoBaHwe BHK BK, THK, nonoxeHue KoHTypoB Hedre-
, IBHbIE W o] LU ; 2) Kon-
nekTopckue Vi nnacva: r P P NpoHK-
no pasr meropos; 3)
ceoucraa ¢now.'ps B MNacToBbIX YCNOBUAX, 4) HeOJHOPOHOCTL NINAcTOB;
5) aHep! 10 XapaKTep: ; 6) 3anace! HedhTv M rasa.
B Vi yacTn B
LMOHHBIX OGbLEKTOB, u merTon
bt . O
pesyneTaram pa "
yeckux 7] (ko , AoGbiva Hed-
TV, rasa, BoAbl, 3aKauku areHTa) 3a Becb CpoK pa3spabovku. Mpuso-
psTen Ha ocHoBe
aHanusa KoTopbIX paL # BapwaHT paspa-
BGorku. B no koagh-
paun. B aTon
Hacm Pt W no oxpaHe Heap W
oKpyXaloLLe#h cpeabl.
B npoekte pasp reonormyeckoi Yacmm

OCTaeTCR TeM Xe, 4To B TEXHONOTWECKOW CXEMe paspaborkm,
OHaKO BCe NaBbl ATOA YaCTU U3NAraloTCs C YYETOM BCEX YTOUHEHWHA,
nony B p y " axTudeckoro
matepuana. flpu ONUCaHUM rEONOMMHECKOTO CTPOEHMS  3anexu
(akcnnyarayuoHHoro obbekta) OCHOBHOE BHUMaHWe yaensevcs
xapak h HoCTH DI

p pam 3anexu, nony B peay HUS! BCEX
npo6yp 6 "
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Puc.67. Crapwn  paspaborkn owennyara- @),
LMOHHbIX 0GBeKTOB

[ B NpoekTe KU y Cy-
HedH, a Takke [aHHon
NPOMBICNOBLIM OCOGEHHOCTSM 3anexm (akcnnyarayuoHHoro obvexTa).
B TEXHONOMMHECKOW 4acTM YTOWHSIOTCS! CUCTeMa BO3NEVCTBMA Ha

y

nnacr, [ no6: OCHOB-
HOro 1 pesepl ¢oHpa. B c
MPOMBICTIOBLIMU OCOGEHHOCTSIMU 3anexd, ee UNLTPaLMOHHBIMM Na-
p P: 3 LUV
YTOUHUTL Heckve U OKOHO! nol pas-
p B Al © yyeTom A MeTo-
OB NOBbILLEHNA HedbTeoTAauM. B KOHEYHOM UTOTe yTOUHRETCS cucTe-
ma 3anexm, vicn B B c
paHee npl ] V cxemoit THA.

K i yac ¥ cxembl M NpoekTa paspa-

6GOTKM NpUKNagLIBaAOTCA rpachmyeckue NPUNOXEHUS, NO3BONRIOLUE
HarnsQHo NOKasaTth reonorMyeckoe CTpoeHWe Kak BCero mecropoxae-
HUSA B LIENOM, TaK U OTAenbHbIX ero 3anexed. Ciona obbluHO BKIIO-

HaKTes Kopp cxemb!, cTpyxTYp-
Hble KapTbl, KapTel # BHK, Moy i,

KONneKTopos, , i , usobap u ap. OT non-
HOTHI U "} b B NPOEKTHBIX AOKY-

MeHTax 3aBucsiT 06ocHoBaHWe cUcTeM pa3paboTku, 3annaHupoBaHHbIe
oT6opu! HedTK, ra3a, a Take KoHeuHas HedTerasooTaaqa

11.4. OcHoBHble cTaguu paspaboTku U ux
XapakTepucTuka

Axanus  co 0
MECTOPOX/IEHUIA KaK B Hallei cTpaHe, Tak \ 3a pybexom nokasan, 4yto
B 3TOM NPOLIECCE MOXHO BbIAENUTL YeTbIpe cTanuu (puc.67)

Nepean cragus  xapak 3anexv
(aKkcnnyavauuoHHoro o6bekTa) OCHOBHLIM (HOHAOM AoGbIBAOLWX U
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HarHerarenbHblX CKBaXXWH, 4YWCNO KOTOPbIX YCTaHaBNWBaeTCR B

c O CcxeMmoi pa3p. Ha aroii
craauu nNpucTynaikT k cuctem o
nAaenenvA. fpyiMMu cnosamu, nepean cTaaun paspaboTky - ato cra-
Avs 0 obvekta (3a-
nexw). Ona xap pesm nobum HedTn
npu 7 yryun. finn aton cragum
XapaKktepeH B i cnoco6 oHa

noj YPOBHA f0BLIuU HedTH.

Bropas cvanvm - 3r0 crapua crabunu3ayuM AOCTUTHYTOro
MakcumansHoro orbopa HedTy, OHa Xapak
y obbvekTa (no npoex'ry) ROGbI-

:mcnnyampy\otcn POHTaHHBLIM CNOCOGOM, HO K KOHLY cranuu Haum-
HaeTCs UX Nepesof; Ha MexaHMaUpoBaHHbIA cnocob akcnnyarauuu. B
B

y

TeueHue aToin cragum Aal
crabunuavpoBarbcs, AnNA 3ToW Uenu npi Aor
Mepbl N0 ero noAnepxaHuio. B Teuenve nepBofi ¥ BYOPOH CTaauu
40-70 % Hedptu; obe
craguv v nepnoa
Tpetbn cragus
po6biiu  Heptu.  ins “ee ap p p u3
Ha i
cnocoﬁ B pe3skoe
ee 3a cyeT Yero vactb AoGbisaloumx

cxaa)mn ebibbiBaeT U3 wicna Aedicteylowmx ExerogHo nobbia
Heptn cHmxaerca Ha 10-15 %. Ua-3a 3HANMTENLHOTO yMeHbLUEHUs

oTGopos HedTU He Tonbko y , HO
W nocrenexHo pacrer. K koHuy i craguu Ip: 80-
90 % u3BnekaeMbix 3anacos HedTH.
L p cragus Heb
NOCTENEHHO CHUXAIOWUMUCH neGmaMu ne¢m Bce poGbiBatowme
nep Ha i cnocob aKcnnyarauum,
np: KL ot i ) 0. B p:
r y CO3paoTCA  ycnoeus  Ans
o) orbopa uro
yBenuuutb OTOOPLI XuAKOCTU (B 2-3 pasa), a cneaosarenbHo, W
nobGbivy HedpTu. B cesian ¢ np AebuTthl
HepTM K KOHUY cTapuu otes. L
cTanun - aTo 3aBeplialoLas cTaaus paspatotku. TpeTbs u we‘naepraﬁ
cTaguu p nobbium HedTh,
i nepuon pasp
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11.5. Cucrembl paspaboTku MHOronnacToBbix
MeCTopOXAeHWI

F L W raso-
Bble M Takoe
MecTop Ha o) sanexu ﬂpMypoHeﬂbl K
XapaKTepIYIOLLUMCR reonorc‘,,

i L Sy i HedTel v pasmepamu
3anexeli i pasneneHHMA, Mexly CoBO TONUAMM HENPORYKTUBHEIX
nopon 6o nnu g

MNpu np

[eHus peluaeTcR BOMPOC O BBORE B Pa3paboTKy OAHON aanexn
(oAHoro skcnnyarayvoHHoro obbekTa). Mpu BBoe B pa3paboTky MHO-
r oro P peLLMTL 3anaqy - B KakoMm
nopAake cnezyet ] 3anexu
MPOAYKTUBHBIX NNACTOB. C 3TON LeMblo U3yHaloTCA BCe NPOLYKTUBHLIE
NNacTI, OYEHUBaIOTCS COREpXALLMECs: B Hitx 3anackt HedTH ¥ raa,

Aebutbl, P OHHble Xapax "
ToBapHble CBOWCTBA HeT U rasa. KoMnriexchiast reonoronpombic-
noBas oleHka BCex BbiGpaTe

8eoAa uX B p Cylyecteyer Tpu cucrem

p A P 1) ceepxy BHU3;
2) chudy BBepx; 3) KOMGUHMpOBaHHas.
Cucrema paapaborku CBepxy BHU3 NPUMEHANAcH C MOMeHTa

npol " npu-

MepHO [0 cepeivkbl 20-x ronos Haluero cronetun. Bypexve Benock
e W ropu-

30HT, v DHHBIMU P ep -

TOBOrO MecTopoxaeHus (puc.68). Paaaep,uy nmenp)«aumx ropu-

30HTOB, Xxap: oBbHO 6o HedTH,

nydwei T bIO y T

06biNHO YXe nocne LLel W BbIp: p. p

Takan p pBbIX, He T B Ue-

nom BbISBUTb A6¢ P

nnacthl. Bo-sTopbix, “p: i saram-

Banach Ha fonrue roael, AO6bIMU oueHb

MeAneHHbIMU Temnamu. B
METPaX SKCTNYaTaUMOHHEIX KOMOHH, YTO NPUBOAVIO K 3na~4urenbnomy
pocTy Kar i u cet HedpTu.

Cuctema pa3paboTist CHM3Yy BBepX Havana NPUMEHATLCA ¢
MOMeHTa BHefjpeHusl HOBOVW TEXHONOMK - BpaljaTensHoro Gypexus,

BECb He@TeraoHoCHbiii pasped (Uiu ero Gonbwyio wacTk)



| ;o P
Z I3
= 1
Puc.68. Cxema no cucteme
CBEpXy BHU3
Puc.69. Cxema no cucteme

CHu3y BBEPX

| W\

Bce

(puc.69). Takasn
r

Bbiluenexatye NNacTel nytem BKCT

nocne L on

Aana Wt 06beM "
YP! 3 Kar B

pa3paboTKy MecTopoxaeHus. B To e BpeMs 1 3Ta cucTema He Morna

np K BbicTpOMy Y 0 Aobbiiv HedTU W raza, Cpoku

8 Lernom 3arsr

Ecvecrsenno WTO Takas cucTema paspaboTii  He o6ecne~maana
cTpaHbl HeTbIO U ra3om.

Oﬁ‘beKTMBMbIe ycrnosust - yBenuieHne [o6bidu HedpTH ~ npvBenu K
HeobxoaumocT  pa3bypuBark MHOrONNacrtoBble  MECTOpOXAeHUA
HecKonbkUMU cep KCMNyaTaUUOHHbIX Mo
passefouHbix pabor B
HECKONbKO aTaXel paapaboTky, Ha Kaxabi U3 KOTOPLIX nnanupyercﬂ

cepun B
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ataxa aKer ble U BO3IBp
DGLQKTH Kaxnan cepusi akcnnyaTtayMoHHbIX CKBaXMH MOXET Byputbca
Kak 0, Tak u T uro
3HAYMTENBHO YBENUYUTL TeMnbl A0GbIYY, YMEHbLWMUTL KanuTambHele
CHU3UTL cebi HedpTM U raza. Takaa cucrema
pa3spabotiv nonyuuna HaaeaHme KOMGUHUpOBaHH O (prc.70).

Uro xe cneayet aTa}oMm akennyataly
ob6bekToM, obbekToM Bolspata, OBbLeKToM paapaﬁorm" 3raxom
paspaboTku cneayer oavH nnm
HbIX Nnacros, sxcnnyampyemux ofHoi cepueit sxcnnyarauuomux

aTaxa ocyuectenserca mnu(o no cucteme CHU3Y ssepx Jraxu
pa3paboTkn MOryT pa3bypuBaTbCsi NO CUCTEME CHU3y BBEpX, CBEpXy
BHM3, nubo opHospemenHo. B npepenax avaxa pa3spaGortku

1l 06bekTs 1 06beKTbl Bo3Bpara.
3KCI‘|J‘I)’878HMONHHM 06beKTOM HasbiBaeTcH ‘OAWH UnK rpynna
nnactos, npeat ans i i
pa3paboTiv OAHOM Cepviei 3KCMIyaTaLMOHHbIX CKBaXWH Npy obecnedeHnn
pasp KAX/OMO U3 HUX OTAEMLHO.

UNLTPOM. Gw-lnyara.wlmm obbekT, a Kompsﬁ obbeguHnaeTca
nnacroe (MM HeCKOMNbKO

pas;
nnacros onHoW 3anexv), Ha3sblBalOT MHOFONMacToBbIM
ACNMyaTaMOHHBIM o61aeumM
Npu i OBbeKT HeoaHOpOAHOrO
nnacra 6 i wam 2 il nnacros
npu mx paapaﬁowe MOryT noTp nor mepo-
p p nu6o o b pa3spesa nnac-

TO08B Gonbluou MOLUHOCTY, NUBO OTAENbHLIX NNACTOB MHOrONNACTOBOIO
aKcnnyatayMonHoro obvekta. Torga o6bekToM paspaboTku
cnepyeT Ha3biBaTh NMMBO KaxAbIA NNAcT MHOrONNAcTOBOTO JKCMnyara-

yuoHHoro obbekta, nubo or, p L npo-
nynmanom nnacta, no r ]
. C ]
QGLeKT Moxer u3 obbekToB

BosspaTHbiM 06BbEKTOM 3KCnMyaTalun HasbiBaloT MMH wwm
HECKOMbKO nnacros, Ha P BO38paT
IKCNMyaTaLMOHHBIX CKBAXVH B Npejenax 3taxa pa3paboti nocne

'OKOHHaHVA BbID: aKcnnyatal obbekTa.
Mpun p Mec i Gonbluoe
[OMKHO BOIMOKHOCTU  OAIHOBPEMEHHO-

pa3nensHoOl akcnnyarayun (OP:-)) U OAHOBpPEMEHHO-pa3AenbHOM
3akauu (OP3) Bogbl B oAHOW ckBaxuHe. [na 3tux yenei
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p r 8 OnHy

y pAnos PHBIX TPYG.

Tam KC noaso-
NAET OYeHb NeTKO, C yveToM

KA MecTop P cgoio,

0 y Ona

3a Kop! cpoKu K yPOBHA

nOoBbtM, 06 0 oii ce6 HedTu urasau

naun.

11.6. OueHka Bo3mMoxHocTU o6befnHeHUs
HECKOMbKUX NNacToB AR COBMECTHOI 3KcnnyaTauuun

B r W ataxu pajpaborivn
06bIYHO BLIGUPAIOTCA TaKUM Yrobbi T HOCTb.
) obbekta uvvM 6bina ropasno Bbie

) o6bekToB. OBbIMHO C
Uenblo nosbilueHus  3dhpekTvBHOCTM  paspabotiM,  yBenuueHus
"N

OAUH  BKCMNyavaUuoHHbI OBBLEKT OBBLEAUHRETCH  3HaYUTEnbHOe

Npn p )

06 ans i

pasp NATL fPYNn  COOTBETCTBYIOWMX
cakTopos: 1) wbicnoBLie:; 2) TexHo . 3) TexHu-

veckue; 4) , 5)

11.6.1. MeonoronpombicnoBkie hakTopbl

ATu hakTopbl no :
p: paspesa npc biX
nnacros; 2) xapakTep! NPOAYKTUBHBIX NNacTos;
3) obuwan, apdekTuBHan U Hed
4) Konnenopcme cBolicTBa NNacroB no nepny u Marepuanam
5)

oleHKa
PUNLTPALUOHHLIX NapameTpos nponymusublx nnactos TMApoAUHa-
m Ly Ha

(no AaHHbIM

6) ranKo-xuMUeckme cBOMCTBa HedpTH, rasa u BOAbI 7) MoLHOCTL
NPOMEXYTOYHBIX TONUL MeXay
. 8)

P BHK wu
O] KOHTYpOB Hed) ; 9) 3anack!
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HedbTM 1 raza B uux no pa3peay
;1

0)
"B " ux no paapesy P
1) p " pexum 7]
Mpu o
CcoBMelLeHA B OAUH obBbexT LM HECKOMBKMX NP
nnacTtoB  KpoMe  yueta U ap: p
cpakTopos, TaKke
y ux no
NPOAYKTUBHBIM Npu p o6 06
ans A 3Ker B8 OQHOM CKeaxuHe
KpuTep ABNAIOTCS:
a) D Hedpreit;

6) coBnageHve nnoljaneii 3anexeli B nnaxe;

B) 6Nu3kMe NnacTosbie AaBnNeHVs;

r ble A F pat
OleHKa  KaXOoro  CcpaBHMBaeMOrO nnacta Mo KOMMnexcy

r

Takm oGpaaom. Ha OcHoBE

pos no "3 nnacros u

X paHroBoit oLeHKu AaeTcst

obocHoBaHve mmoxnux BapuaHToB oﬁwauueum HECKONbKMX
i o6 bexT.

11.6.2. TexHonoruyeckue caKTopbl

Kax onuir obvexToB,
cpeau IToN rpynnks ¢ [}

1. Buibop ceTku 3KCnMyaralMoHHBIX cxaa)mu Kaxgoro obvekta

Kak niot oNbIT Npoek

MHOrOr b ) Kaxabii

i 06beKT B Liee BpeMs 0BbIMHO pa3pesaetcs

Ha o, 6noku ¢ Tpex - unu

3KCNMyaTaLUMOHHBIX CKBaXuH. CeTka

cma)mu 0BbIYHO NpuHUMaeTcs pasHol 400x450; 450x500; 500x550;

550x600; 600x650; 650x700; 700x750; 750x800 M B 3aBUCUMOCTU OT

MotuHocT obbekTa, ero onpe-
80 A0BbI [
2. Buiop Metopa I 0 Npwn
obvexToB B pasp
P i AyEeT pelats  BOMNPOC © Mevoae
o - O4aroBOM, 3aKOHTYPHOM,

BHYTPUKOHTYPHOM, NIIOLAAHOM U T.N. TpU 3TOM LOMKHBE YYUTLIBATLCA
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nnacra, ero Cesdb C 3aKOHTypHOMN
OGﬂaCTHO NeOFlNOpOI:lNOCYb aKTUBHOCTbL NNAcTOBbIX BOA U T.N.
3.

n per
obbekToB. Bribop or oro

BKCMNyaTaUMOHHOTO 06beKTa BO3MOXEH TOMLKO NPY YCNOBUM KOHTpONS
W per ero , 3a cveT 4ero oBecneumsaloTcs
pauviot y ero BbIp . O 3apaua po.

n per HUS 3KCMNyaTaUMOHHBIX
obbekToB B HedTH U3 Heap.
Mpu sTom onp p p Np A OTAaYM U NpUTOKa B

CKBaXMHAX, KOMU4ECTBO HedTM M XWAKOCTH,  OTOGpaHHOM
COOTBETCTBEHHO U3 K@XAOIO Nnacra JKCNMyaTauMoOHHOTO ObbekTa;
KOMUYECTBO 3aKa4aHHOW BOALY, MO MOWHOCTM OBbekTa - Xapaktep
pacnpepeneHus  XWMOKOCTM MO  CTBOMY CKBaXWHbI,  XapakTep

obsofHenns obbekTa; no ero
ofbeMy,  NapaMeTpbl  Kaxgoro  nnacra, axonnu.lero B

i o6bexT. B BUU C 3TUM P 3afawm
no perynups obbekTa 3KCT - 3aKauke

Bogbl U oTBopy He¢rm yBENMHEHUIO [aBneHus 3aKkayku Bofbl;
NepeHocy (PPOHTa HarHeTaHus Boabl U T.N.
4

Pl pa: A

s Aaun. Buibop kaxa yaray| oro obbekta AorKeH
HepTeoTaum: 3akauwm [NAB, rasa i, yT 3
new, BoAbl Nol i Mopoxos, CO3faHuA

[ABWKYLLETOCS o4ara ropeHus 1 T.n.

11.6.3. TexHuueckue pakTopbl

Cpeau atoil  rpynnel Ha
akTophl.

1. Cnoco6 n Yuer
cnocoba akcnnyarauum - ofs3atenbHoe ycnosue npu  Buibope
BKCMNyaTaUNOHHBIX OBbeKToB. 4TO He P 1Ay
obbeavHsTb B OAUH OGbekT nnactel ¢ pa: i

cnocoBamn  IKcnfyarayum, HanpuMep, POHTaHHbIM U FNyGUHHOHa-
COCHbIM. B 3aBUCMMOCTM OT nebuToB HedhTy, AeNpeccUuit Ha NNacT Bei-
Gupaiot u Mpyu atom y

r npoBoK, CnoM akcnnyata-

LWOHHbIX KOMOHH U T.N.
2. PacueT fvametpa 3KCNMyarayUoHHbIX Kononn Buibop 1 pacuer
1X KOMOHH Mpx or
Aeﬁmoa CKBaXVH, HameyaeMoro K cnchy B HUX coovaercmwomero
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obopyaosanus, Hanpumep, AUH. Mpy cnycke Heckonbkux psigoB HKT

Ha KaXabI NPOAYKTUBHLIA NNaCT K SKCNNyaTaLUVOHHLIA 0GbekT Npu

oP3 01

BKCNNyaTaLUUOHHBIX KONOHH MOXeET GbiTb yBenuueH A0 203,2 - 254 mm.
3. Buibop ibix Tpy6. Aot dhakTop

umeeT Gonbluoe 3HaveHMe npW 3KCHNyaTayuu Kak OAHOMO, TaK U

HecKONbKNUX NPOAYKTUBHLIX NNacToB. Hanpumep, HeGonbLLOH auauevp

HKT npu 60, obvexTa
p HaoBopoT, cnuuikom 60m>mou
HKT - « y ¢
POBAHUA CKBAXUH.
4. B P ] (OP3).
Npexape Bcero P oco-
ANS OLEHKN OPD, nocne

Yero AaeranbHo xapau'repmylorcn neoéxommos oBopynosakHue,
[

ero npuMe«eHm Ha naunom ‘MeCTOpOXAeHUU.
5.

nnacros. B npou akenny
MHO! 3KCT oﬁherroa KOHTYpHble aonu
obvekta. B 3Tom cnyuae p BCe "qactu

TakMX OGLEKTOB, @ UHOTAA W B LIENOM OBHOTO U3 0BEOAHMBLLIAXCR
NNACcTOB, OCOGEHHO CaMbIX HUKHMX.

6. Boibop v NpuMereHue NpuGOpoB ANA KOHTPONA 3a COCTOSHUEM
ebipaboTku kaxaoro nnacra.

06 B OAMH w W obvekT co
b i TpebyeT 4
¢ yensio v per W 3anexut
KA nnacra, o obvekta ® yenom. B atom
cnyyae NOfKHBI GbiTh BLIGpaHBI TvNb! ne6 poB,

Y P
NNOTHOMEPOB, [MYBMHHLIX MaHOMETPOB, MO3BOMNAIOLMX  BLIFBUTE.
no creony

CKBXMHBI, pa3fen HedTb-80a B CKBaXWHE U T.N

11.6.4. MapoavHamuyeckue dakTopbl

Cpeant HUX 1)y
rofioBoit foBbiuyM Mo 3anexv Kaxaoro nNnacta; 2) AvHamuky A0GbuM
HedTU no KaXAoMy Nnacty A0 koHua paspaﬁmm, 3) ycraHoBneHwe
a jatem AOGLIM 06 B
obvekT bIX NNacTos, 4) AvHaMuky
nobuiu HedTn, BOAB B LENOM NO  MecTopoxaeHuio; 5) pacueT
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W 3Ker IMOHHbIX OBbexToB;

6) crapuin  paspaboviM  MecTo-
) HOro ypoBHA A0GLINM HedTu No
MEeCTOPOX/GHUIO C YHeTOM €e NO 3aneXu Kaxaoro nnacra, obbekta
npu 06 i
p MmoryT
BHMM X T Py, YHM MeTtoavka
FUOpOANHAMMYECKUX pamems NPy COBMECTHOW  3Kcnnyatauvu
ewe . cnabo
y oTen P oBble
C r
p npu o6 B oavH
i obvekr Gonee oGbEKTMBHO pelsath
BONpoC 0 P nopobHoro

11.6.5. 3koHoMu4eckue caKTopbi
B oavoit rpynne ¢aktopoB npexge BCEro  yNWUTLIBAKOTCS:

1) npup: y TOFO MMM MHOTO MHOronnac-
TOBOFO MeCT Cubups, F y
Komu v Kp Kpaii); 2) (c yetom
) Hop Ha 6Gyp
v 06ycTpoii 3p
pacueTos. MNocsie 3T0ro NPOMIBOAAT ClieayloLME PacyeTs).
1 HaxopAT TexHuKo- P no
BapvaHTy o6bekToB 1 BCero
MEeCTOpOXAEHUA B LEMOM, COCTOLMEe U3 KanuTanbHbiX 3aTpat Ha
T n PHBIX
he povi , a TaKkke
aarparna 0 (OPD).
2. P HedTH,
T 61 3a A nepvop
paspaborv 1 3a 10 net M C yyetom p
3arpar, pTU3aLMM PTM3aLMM  TIPOUX  OCHOBHBIX
no: pemonry PeMoHTy

noaroToBke ned:rm' c6opy, rpa«cnopry n XpaHeHuio  Hedtu;

, 3apnnate, a TaKxe

oTYMCnEeHnii  Ha NoKpbiTHe aaYpaT no rnposefieHuto  reonoro-

passenoNHbix pabor.
3. C

8ce pa ¢ ynerom

3arpar 3a nepeble 10 net n 3a Becb cpok paspabotim Mecr%poxwemn.



4. B P UM No BbIGopy or p
MOHHbIX 06bekToB B MecTo-
p € yyetoMm y 3arpar, A
ceb npu ypoBHe noﬁuuu Hedb o
MeCTOpOXAeHUIO
OQHOCTOPOHHMIA y4eT TOMLKO OAHOWN W3 ITUX FPYNN He No3BoNsAeT
06BbEeKTUBHO pelinTh BOnpoc O 06
Ana A Kpowme Toro, 6biTb yuTeHb!
p Ha
KOTOpble, MOXHO pelWMTb BOMPOC 06 ONTUManbHOM  BapuaHTe
06 beANHEHNN HECKDSTbKUX NNAcToB B sncnnyaraqnombm obbekT
Bp TeXHUKO-
ronoBble oTE0pbI Mo KaXaoMmy U3 npoAyKTuBuux nnacTos oTaenbHoCTH
v B Uenom no aKer npu p:
BapuaHTax vx obveavHeHus. PasHocTb Mexay cymmapHoii nobbivei
HepTM W3 kaxporo nnacra u AoGbiuedt HedpTv npu coeuecmou
L yweid noGibium
HedTH 3a cwer ux obven| NPV faHHOM Bap! B
IKCNMyaTaLUMOHHbIA 0BbeKT.
Ouerve paanuuy 8 [oBbive HedPTN N HAPOAHOXOIANCTBEHHYIO 3ch-
P no ua p p
pasp m-. ., MOHO
Ha OcHOBe ydeTa sapuam
HOMO  0GvLeavHeHWs NPOAYKTUBHBLIX
obbexThi NMG0 B Npenenax OAHOIO 3Taxa paapaﬁorm nu6o no ecei
NpoAYKTVBHOM YacT POXAECHUS.

11.7. MeonoronpombicnoBoe o6oCcHOBaHWE cuctemM
pa3paboTku HEPTAHLIX U rasoBbIX 3anexei

11.7.1. Cucremsl paspabotkn 6e3 noaaepxaHus u ¢
noAAepXaHWeM NNacToBoro AasneHus

Nepen r cTpaHbl no Aobbive
HedT! nocTaBnexHa saxHeiiluan :xanaua obecneunts Gonee nonHoe

uaBnedenre HedTM U3 Heap. [N ee pelleHUst NpeyCMaTPUBAIOTCS
6Gonee apheKTMBHEIE METOALI BOJNENCTBUAR Ha 3arnexu MPOAYKTUBHLIX

r iX CUCTEM pa3p [
= it 3 ioe ¥
r o nyTeM 3aKaqkv 8oab 8
JKCNNyaTauuMoHHble obbexTht. B BpemA ¢ np

aToro metofa nobbieaercn okono 85 % eceit HepT B CTpake, NpuiemM
OH npumeHsieTca Gonee yeM Ha 200 mectopoxaenusix. OGobueHne
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atoro Goratoro onbita MO3BONMNO  co3jatb W paspaborate

OCHOBbI
cucTeM pa3paboTkn C MNPUMEHEHMEM KaK 3aKOHTYpHOro, TaK u
BHYTPUKOHTYPHOIO  3ABOAHEHUS. Kpome TOfo, UMEIOTCR  3anexu,

paapaborka Ges
c Hanopa BOA.
! o6bexToB
KOHe4HOW Hedy
B ot reonoro-

NPOMBICAIOBBIX oooﬁemocreu TOi WM nHO¥ _sanexu Hedp
[

HedraHbie 3anexm. Paap: Lol " ocy-

[ c cucrem: 1) ucne
Hanopa BOA; 2) 3aKayka BOAb! B 3aKOHTYPHY10

obnactb; 3) :axaqxa aonu B Npenenst BHELIHero W sny'rpev-luero
KOHTYPOB 4)
3aKOHTYpHOrO w BHYTPUKOHTYPHOTO  3aBOAHEHUA. Ocrauoemcﬁ Ha
XapaKTEpUCTUKE OTMEUEHHBIX CUCTem Gonee AeTanbHo.

Npun B pexuma npu ux paspabotke
¥ Hanop Kp wnu BoA.

NposiBneHue 3TOr0 pexuMa Ha HedTAHbIX 3anemax obbiuHO
npyu KONNEKTOPCKUX CBOWCTB, MApPO-

NPOBOAHOCTY, HEBGONbLUMX 3HAYEHWAX BAIKOCTU HedTH, OTCYTCTBUM
ayuanbHbIX 3amellieHunii nnacta. GpoHT NpoAaBUraloLleiics Kpaeson
B0OAb! B Cny4ae nnacra na-

KOHTYpY Hedh B arom cnyyae pobet-
Py . pAAaMN

KOHTYpY
AOMKHO NPUHUMATLCA HEYEeTHoe, ANA OGECNeyeHWs BOIMOKHOCTU
HeTM U3 LeHTp; oV YyacTn 3anexu (puc.71).

C uenbio np 06BOAHEHNA Kak
noG TaK o, y 3anexy B npowec-
ce pa3paboTku NepBbii psa AoGHI 0bbiHO
ranu B BHYTp! KOHTypa Hedy OpHako B
3TOM cnyuae 3a cuet A3BIKOB HedTb U3 BO-
noHed 30H B oBbemax, KOHeqHbIN

¢ Aaun J;
ero He Gynet ob AaHHON i
paspabotku. B cBAmM ¢ Itum B roabl Np:
oGl B M 7
paspaGotku. B cBsan c ITum B roabl Np
no6 B " & i
30Hb! 3anexel. B 3Tom cnyyae ] e ¢ pauu

Takux o6bexTos

i 6yaer y

-282-



Puc.71. Cucrema paspaboTku HeDTAHLIX
3anemeit C WCTIONL3OBaHWEM CTECTBEHHOMO

Hanopa Mactoskix BOA:
1 W 2 - KOHTYPBI HECHTEHOCHOCTH: BHELKUM 1
BHyTPeHHWA; 3 -  usorMncw  nnacta;

4 - poBrIBaIOLYHE CIBANUH

MakcumansHan HedbTeoTAada NpY  3annaHMpoBaHHbIX  cucTemax

TKA [OMKHa npu 3a pas-
paGotkoii B nepsyio o4epelib NPOU3BOAUTCS KOHTPONb 3a U3MEHEeHM-
em o nonpas-

Ka Ha pasHuLy MeXJy hakTUHECKUM 1 PACHETHBIM 3HAYEHUAMU Nnac-
TOBOIO f@BrieHusi, KoTopasi 3aTeM BBOAWTCS BO BCe pacdeTsl. Bonb-

wioe u TeMnam
B A0OHI No mepe of nepsoro
PRAa ux o 0T ¥ BBOAST BHyTpeHHre papbt. Mpu-
MepoM 06bexToB C TaKoi pasp 3anens
nnacta C-1 M (C obnacs).
Npu p: A C aKTVBHbIM
Hanopom nnacroaux BOA, ux no
no pa3spesy NnacToB. [INsA Takux 3anexeii xapakrepHa Gonee Buicokasi
P p BHK fins P
Aooi s p: yacte

HedbTerachileHHol TonlmHb nnactoB. Mpu 3aToM BhipaGarhiBaeTca

BHauyane HWXHAA YacTb 3anexw, 3arem nocnejoBatenbHO nexaiue
Ke

Bbllle 4YacTu. 3a ot uTo
OHY Of TaKke no cHu3y BBEpX. [NA ynyulueHns
BbIpaboTKN Gonee
y AO6H
2. 3akoHTypHOE ANA pa3p:
M 4-5km B 3anexu AOMKHO GbiTb yetko

y M BHYTPEHHENO KOHTYPOB HedTe-
HOCHOCTW.  3anexyu [ONXHb  Xapak
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Puc.72. CucTema paspabovku HEQTSHOM 3anexw C MPUMEHEHWEM 3AKOHTYPHOrO

33BOMIHEHMR" &  CUMMETPUYHON CBOAOBOW, 6 - ACUMMETPUWHONM CBOAOBOW 6 -

MUTONOTUYECKN SKPAHMPOBAHHOW, 1 - W3OMNCH NnacTa, 2 - BHeWHWIH mryp
3 - nunun CKB2XMHI, 4 - N0B

- HarHeTaTenbHLe

KONNEKTOPCKuX CBOWCTB (0COGeH-
HO ur Manoii BAKOCTLIO HedTn B
NNacToBbIX YCNOBUAX, OTCYTCTBUEM ChaLManbHbiX 3amelueHuit nnac-
TOB, YeTkoi maponuuawuecxou CBA3bIO MEeXAY 3aKOHTYPHOW U Hed-

TAHOW YacTAMY 3anexy. o6l [ pA-

AaMu ) KOHTYPy He

npuyem Gypm'b B B BHYTp

KOHTypa Hedy qucno psnos AnA

oﬁecne-aenmmﬁoposueﬁ:mmuem‘pananﬁuacmm(wc 72).
MNpu P+ DOMKHB

Boms K

ofiHaKko 310 FOMKHO He MeHee MonoBuHLI

p Mexay Mpu ¥

P OT KoHTypa ro i

Byper o conp: Q B

HbIA NNacT, b oTToKa

3aKayvBaemoii Boabt. Mpu paoaeve Ko!
cNeayeT Nonb3oBaTLCA CEAYIOLLMM COOTHOLLEHUEM:
N= DKo
%

rpe N - Gy~ Ko! BO
OT6MpaeMOii XWAKOCTH M3 3aneXu B NNACTOBLIX YCIOBUAX, M/CYT;
Kyr-  xo3bduumeHT oOTTOKA; ¢, - CPeaHAs  NpUeMucTocTL
HarHeTaTenbHLIX CKBaXuH, M3/cyT
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Npu 3aKOHTYpHOM 60! eqyer ype-

b 3a Mexay W 3aKayKkon
BoAbi. Mpyn L 6yner

B 3anexv, cerp: rasa; npu
anmmemux NPEBLILUEHUAX 3aKayku Hap ovﬁopom 6yner noBbi-
warscs Aal , pesko 3anexs. Hanpu-
mep, Henpl 3roro Hat Ha psife

@ n i rae o

nNpeBbllleHe  TeKyLxX W Hap

AaBNeHusIMK B 3anexax.

[pyrviM BaXHbIM YCIOBUEM paLiMOHANBHON pa3paboTki HETAHBIX 3a-
rexes B ycnoamx 3aKOHTYPHOIO 33BOJIHEHMA ABNSETCA KOHTPONb 3a M3-
[Inst 3T0# LENW, Kak ye OTMeHanocs,

cA B 30He oTOopa U B xorfrype Hegpre-
l-aooﬂocm Bonbiuoe
HECKMX CKBAXUH. ﬂpymMBa»meoponmﬂponﬂaapa:paﬁowoﬁ

NpU 3aKOHTYPHOM aHanma of cKBa-
MUH WU NPOABUXEHUS KOHTYPOB HedbreHocHocT [pu 3tom ycraHas-
xapaKTep HebTM BOAOW, 3AKOHOMEPHOCTU
of A3BIKOB OF wra N 3KCT
obGbektoB  C Takoﬁ pa3paboTkoii  MOTyT  Cly¥uTb  HethTsHble
I" ¥ obnactm

CucreMbt pa:paGo‘rm C 3aKOHTYPHbIM 3aBOAHEHWEM, KpoMe TOro,
npn rpynn 6nm3ko pacrio-

NOXEHHbIX, HeGonbLUMX NO ¥
CNyTHWKaM), Korda , pacnc 3a
KOHTYPOM HEebTEHOCHOCTM, OKa3biBalOT NpW 3aKayke BOAbI BNMsHUE

Ha

3. MpukoHTypHOE ans
(3KcnnyaTauvoHHbIX OGbeKToB) HeGonbluoW LWMPWHBL (4-5 kM), C
OAHOPOAHBIM CTpOeHUeM, BbICOKUMU PUNBLTPALIMOHHBIMU
XapaKTepucTUKaMu Nnacta, Korja OTCYTCTBYET MWAPOAVHaMM4EcKas
CBA3b Mexay HedTSHOW U 3aKOHTYPHOW 4acTAMM 3anexu 3a cyer
o6pasoBaHuA pasnuuHbIX 3KpaHoB. B 3TOM cnyuae HarHetaTenbHbie

B W vacTn 3anexu Ha
or KOHTypa Hed
[Fo6usatoume CKBaXUHBI TaK Xe, KaK 1 FIpit 3aKOHTYpHOM Jaaonneuuu.
GypAT napannenbHO KOHTypaMm HedbreHocHoctn (puc.73)  Mpu
cnctem C NPUKOHTYPHBIM 3aBOAHEHMEM
MPUMEHRAIOTCA B OCHOBHOM Te Xe MEeTOAbl KOHTPONs, 4YTO M Npn
3aKOHTYPHOM 3aBOAHEHUW

BHyTpuKoHTypHOE Ha
(3KkcnnyarayuoHHbIX obbekTax), Luupvma KoTopbix Nubo Gonee 4-5 Km,
mbo mevee 4-5 KM, HO B A cnyqae
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E3r 32 s [B 1+ E3r o= a1

Puc.73. Cuctema paapaboTkn HEHTAHBIX 3ANBXEN C NPUKOHTYPHBIM 33BOAHEHUEM:

1 1 2 - BHEWHWA W BHYTPEHHWA KOHTYPb! HE(DTEHOCHOCTM; CKBaXMHBI 3 - AoGbiBaIOWME,
4 - HarHeTaTentHble

Puc.74. Cuctema paspaboTin HE(TAHBIX 3ANEXEH C OCEBbIM 3aBOAHEHUEM; 1 - BHELHWA
KOHTYP CKBXKMHBI: 2 - ROOH 3-

Puc.75. Cucrema paspabotkv HedTAHbIX 3anexed MpU COYeTaHuM Ocesoro W
‘32XOHTYPHOTO 3ABOAHEHUS:

1 - BHEWHNA KOHTYP CKBa¥MHLI: 2 - AOBE 3.
Puc.76. Cucrema e
YenosHbie 050+aqeHs oM. Ha puc. 75

3anewedt ¢




YMeHbLUeHVe (DUNLTPALUMOHHBIX XapaKTEPUCTUK 3anexu 1 ysenuueHue
BA3KOCTU HedbTH. Mpu BHYTPUKOHTYPHOM 3aBOAHEHUM Pa3nuualoTcst
cnenysouwle BUALI CUCTEM pa3paboTku
. Ocesoe BHOE) Ak ans
(:ﬂ(cnnyaTauMwa( obbexToB) LMpuHOW Gonee 4-5kM, unbTpa-
LMOHHBIE XapaKTEpUCTVKM Mnacta OCbMHO TOPasfio HUKE, 4YeM Npu

3aKOHTYPHOM W Hedm  Moxer

bCA B He, B i moryT
HabnIopaTeca  ciyyam, Korja cBoiicTea

or y K Vi yactsm (puc.74). B

ToM chydae, Korpa CBSi3b

Memuy:amnypmﬁnned)mmﬁuacmwaanemu a coOTHOLLEHNe

Hed™ © Boqu NPYMEPHO OAMHAKOBOE, OceBoe

MOXET C 3AKOHTYPHBIM (pUC.75).

Mpumep Takoro codeTaHus - wcnnya'ra.mmruw o6bext BC1+BCy3+6C,
YcTb-Bansikckoro HedbTsHOro MecTopoxaeHus (3anagHas Cubups).

Mpu NpoexTMpoBaHuUM cucTEM pa3paboTii € OCEBLIM 3aBOAHEHNEM Ha-
BOOML OCK CTPYKTYpHl, a

o6t - pAnamn 0 3
PaccTosHuA Mexay NuHei HarHeTaHus 1 NepBbIM pIAOM  A0GbIBaKOLLMX

Mexay  pRamu
noﬁuaaoumx CKBAXWH. Ans BKCNyaTaLMOHHBIX 06BEKTOB,
MIYIOLMXCH  HU3KOW  FEONOMMHECKOR  HEORHOPOAHOCTHIO W

BbICOKUMU ato p y B
1,2-1,5 pasa. P: "] B Mepaylo ouepeab C
yp W NepBoro A0GLIBAIOLLENO  PAAOB.

IbiM i ¥ Vi paspa-
GoTku 3anexs T Hc

mecTopoxaeHust (KpacHoaapckuii kpai).
B cny4ae couveTaHuUsi OCEBOTO UM 3aKOHTYPHOTO 3aBOAHeHWH B

nepayto ouepensb I 6ypeHue Har KaK
B Npeaenax 3anexu, Tak U 3a KOHTYpOM, a Takxke AoGbiBaloLmx

B psiAax, npi LUX K Npu
TaKkoMm rop: Ao GonbLumMii OXBaT 3anexu.

MpY HanNMYUM MHOrOMNMAcTOBbLIX AKCTIyaTaLWOHHBIX OGbEKTOoB (YCTb-
Banbsckoe  MecTopoaeHme)  3aKkayky — BOAbI  pexoMeHayercs
OCYLIECTBNISTL B KaXabiil NNacT OTAENLHO C Lenkio Gonee yetkoro

KOHTPONs 3a pa3paGoTKoid, " " p PHOMA BbIP
3anacos.
Br HbiIX OGBEKTOB € OMWUCHI-
Har M noBbi
OCHOBHOE npu 3a BbIp: ¥ 3anacoB
y A , XapakTepy
T W BOAbL, rasoBoro
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caktopa.  Per m Kak
uameHeHueM OTOOpoB HedbTH, TaKk M NepepacnpefeneHvem
3aKa4uBaEeMON BOAb! B NPOAYKTUBHBIE NNACcThbI.

5.

p ans

obbekToB, xapak
& " o IbIX
XapaKTepucTuk o1 i VAl uacrm n
Paameput 3anexeii 06biiHO ueﬁonuuue O’l’ 1 no 3 km, dopma ux
V3OMETPUIHAR.
xapakTepuayloumxca  Gonee oAnopo;muM cTpoeHnem,  Gonee
cBoiicTe n ¢

xapakTep p B co! c
ummpnuu
Npwn YL on cuctem B

UeHTpanbHOM 4acTu 3anexw
TenbHbIX CKBaXWH B KonuyecTse oF 3 no 7 BAONL OKPYXKHOCTH, paauyc
KOTOpOiA 250-300 m. o6
pAAaMu nap
KOHTYpYy HE(TEHOCHOCTM B npefenax Kak 4YUCTO HehTAHOW, Tak u
BoAoHedTAHOM 30H (puc.76).
O

npu 3a P ¥ 3anacoB
RONKHO YRENATLCA U3YHEHWIO  XapakTepa NPOABUXEHURA  3aKa-
¥ BOAB! B KaK Hedb i, TaK u YPHOR YacTeih
- 3 o
B 30He OTGOpa W 30HaX 3aKayKu

BOAI.

6. K oe ana ] P

xapaKTep ® "

¢ 8 onp or
CBOZIOBOW K NEPUKNUHANbHBIM YacTAM CTPYKTYpbl. 3anexu obu4HO
XapaKTepusyloTcsi  M3OMeTpudeckold, oOBanbHoi  cbopmoit A

) B i yacTu 3anexm

)T NO KOfbLl, @ B 3aKOHTYpHON

- o Kmrypv ¢ B

y aroro nse -B
ol yacTu u 6 - Memqy ABYMS pAnaMu

HarHeTarenbHbIX CKBaXuH (puc.77).
B

P 4to
HanGonbwan  3eKTMBHOCTb  [aHHOW  cucTembl  pa3lpaborkm
AOCTUFraeTcsl B TOM Criyuae, Korfia KonbLO HarHeTarenbHbiX CKBaiuH
Ha 3anexu.
pvMep, Npyu

p 0,4 p:
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Puc.77. CucTema paspatomku HedTRHEIX
3aNeXEi C KONbUEBLIM 3ABOAHEHMEM.
YenogHble 0603Haqerun cM. Ha puc. 75

Cuctemnt paspaboTim C paspesaHueM 3anexeidt (3kcnnyara-
obbekToB) Ha o,

60KV NPUMEHSIOTCS B TOM Criyyae, Korja WwupuHa 3anexei 6onee 4-5

KM, B Npefiernax KOTOPbiX MOTYT GbiTh BLIABNEHLI yHaCTKu C pa3nuuHoM

"} ThiO,  (PUMKO-NIUTONOTUHECKUMU  ©

UNbTPaUMOHHBIMK  CBOWcTBamn  OObINHO — 3anexu  coaepxar

3HayuTenbHble 3anacel Heptu. Kpome TOro, aTy cuCTeMy MOXHO

e ans Ho
XapaKTEPU3YIOLUUXCA  3HaYUTensHON  haumanbHol  U3MEHYMBOCTBIO
nopop, unsTpaLy CBOICTB (r X
ruppor T i 10

NNacToBOW HeTW, Pe3KUM yXy[LeHueM yCrioBui GunbTpauvu Ha
rpaHuuax sanexeil n T.N. B TOM unu ApyromM crnydae 3aKkOHTypHoe
3aBOJJHEHUE CTAHOBUTCS yXe MeHee 3PEKTUBHLIM, rOAoBble OTEOPb
HepTU  OKA3LIBAKTCA  BECbMA HU3KMMM MO CPaBHEHWIO C
HedpTH, a cpoku pa3spaborku

B

3aTAMBAKOTCA Ha MHOrMe rofibl.

B atoM cnysae nnowane  IKCMAYaTAUUOHHOTO  obGbeKTa

pRpamu  Har Ha o,

nonocel, Gnoku LMpuHOW He Gonee 4-5 kM. 3akayka BoAb! B

p K HUAIO 30H

NOBBILLEHHOTO AABIIEHUA, KOTOpble B NMpoliecce AanbHeddluern 3akaukv

HMAKOCTU 0O6pasyloT efuHblid (DpOHT 3akaymBaeMmoi BOAbI €
ol

Har NMHWA  pa3pe3anus

BbIGMPaAlOT C  YYEeTOM BLIABNEHHOW OOLel  3aKoHOMepHOCTH
[ 010 CTP yaTauMoHHbIX

o6bekToB -  BKpecT ol p 30H
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o PuC78  Cuctema paspaboTk  HedbTAHEIX

R 3anexedl C paspesanvemM Ha 6nokv paAaMM
© ooo °\ HarHeTaTenbHbIx CKBaKYH
0 © o 0 0 O, YeriosHie 06oaqenus oM. Ha puc. 75
0o 0o o O o

KONNEKTOPOB C pa: 0 1 BIO UM
NEepreHaNKYNApHO K 30HaMm pemouanbuoro 3ameLenun  (BbIKU-
HWBaHWs) KONNeKTopoB (puc.78).

B HacTosilee BpeMms B NpoLiecce NPOEKTMPOBaHWA pa3paboTkn
paspesaHue 3anexedi Ha GNOKM PANAMKU HarHeTatenbHbIX CKBAXWH
NRaHVPYeTCs B 3TOM Cryyae BKPECT NPOCTUPaHUA CTPYKTYphl. Kpome
Toro, pAfbt B | 30H
crefyetr pacnonaratb B Haubofee HU3KMX MO TMNICOMETPUHEecKUM
OTMETKaM y4acTKaM NnacTa, 470 MO3BONMMT Ha OCHOBE HeBombLuMX
BO/IOHACHILLEHHBIX YYaCTKOB CO3laTh €AuHBIA (hPOHT 3aKayvBaemoi
Boabt. [MpopBuxeHue 3Toro poHTa BHYTPb  HeTeHaChILEHHBbIX
6GNOKOB PEFyNMPYETCS Tak Xe, Kak 1 NPy 3aKOHTYPHOM 3aBOAHEHUM.

B npepenax 6nokoB pa3paGoTku [OOLIBAlOLME  CKBaXUHbI

pApamu
Konu4ecTtBo psioB B KaXXAOM 6noke AOMKHO BbiTh HedeTHbM (1; 3; 5).
4acTo np pexp:
AOOE yto Gonee

ocyllecTBnATL  oTOOp ma 3KCMNyarayuoHHLIX oGbekToB.  Takue
CUCTEMB!, HampuMep, NNAHUPYIOTCA ANs  paipaboTkn  HedTAHbIX
MecTopoxaeHuid  3anapHoi  Cubupwm. MATvpspHbe  cucTeMbl
paspaboTkM Npu LMpuHE nofioc A0 45 KM peKoMeHayoT

npu ne TM Gonee 0,1MKM2
(MMa-c). [inA 3anexeii, KOTOPbIE XapaKTepu3ylOTCA MeHbLileit

cnepyet npi Gonee

KOTOpbie XapaKTepu3yloTC MeHbLUMM 4YWUCNIOM PAAoB noﬁuaanoumx
cksa¥uH u Gonee y3kMMu no LwupuHe OGnokamu (Norocamu)




oT B

HacToslee Bpems Npu npoex 6o
3 Cubupu.
Bnepsuie cuctema paapaﬁonm C paspesaHvem sanexun Ha 6nokn
6bina Ha P Y
nepen 3aKOHTYpHLIM U
NPUKOHTYPHBIM . B pBLIX, 3Ta
0 yny4L pasp: 7
co ) B pbiX, B

MOXHO BBOAUTL TioObie Grokv 3anexu, OCOGEHHO Te, KOTopbie
copnepxar Gonbluve 3anacbl HeTM U OTMANYAIOTCH  BbICOKMMM
nebutamu ckBaxmH. B-Tpetbux, hopma GNoKOB MOXET MakcumarbHO
ocof
AaHHyo pasp: B
MOXHO WCNONbIOBATH B COVETAHMH KaK C 3aKOHTYPHbIM, K u ¢
NPUKOHTYPHBIM Bce nepe:

CUCTEM  BO  MHOTMX
HedTeAoGbIBalOLMX PaifoHax CTpaHbL.
, n  per npn
cuctem 106¢ ]
L CcA B KA 6noka. b
npu 3a "]

aHanuay AvHaMuKM A0BbiM  HedbTW, XWOKOCTH, AvHaMuKe ee

eHUs, 1. Kaptot
n3obap W pasHWL NNacToBbiX AABNEHWA CTPOST yXe He ANA BCei
3anexu, a ANA OTAeNbHLIX GrokoB paspaGoTku. CpeAHeB3BeileHHoe

no obbemy (unu no B
npepenax KOHTypa He(TEHOCHOCTM W 30HBI OTOopa no KaXaomy
Gnoxy pa3p . a 3arem B LeNoM NO 3anexu.
Per nyTem nuGo usMeHeHus

oTGopoB HeddTM U 3aKauku BOAbI nubo  nepepacnpefieneHus
‘AasneHui, nubo nepeHoca d)porrra 3aKaqKu.
8. CucTembl pasp: LY
AnA 3anexei (amnyara_mu-lnw( OGBLEKTOB),  XapaKTepU3yloLLMXC
[J

W HU3KUMM BA3KOCTW HedTW, NPOHWLIAEMOCTH,
CTM 1 MnacT ponieH XapaKTepu3oBaTLCs
A W, 4To yeT NyuLLied Bbip 3anacoB.
B co HOMN b0 BOAA M3
HarHeTaTenbHLIX  CKBAXMH  MOXET NpopblBaThcA No  HauGonee
, 4o T K
oGt
Npy c P
n  poGi MeXay KOTOpbiMu
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P . Npu atom

KaK TaK u
AOGLIBAIOLLIMX CKBAXUH.
a) A npu  KOTOpU  pAAab
¢ pApamu 106 Mpu
sTOM
v nob B8 P HO
p mexay B PANAX MOTYT GbiTb OTAMMHLIMN OT
PacCTORHUIA MeXay pAfaMn c bIM
(pmc.79.a);
6) uYeTbipexTouedHan cucTeMa, MpWM KOTOpOW HarHeTaTeflbHble

pey a

pacr B p
AobbiBatoLan - B ero LeHtpe (puc.79,6 );
B) NATMTOMEYHan cucTema, Npu chopou HarHeTaTeNbHLIe

P -Befo
yentpe (puc.79.6 );
r) cemuToMeuHas Bb! B or
A Hedy,
B yrnax (] a nobbll - B €10 ueHTpe
(.79, 2);
n) TaKxKe B8
OT HEOQHOPOAHOCTM 3anexu M ee
KaK B TaK u

nocpefivHe efo CTOpoH, a AobbiBalowan - B LeHTpe Ksappara
(pnc.79,9);

Cucremb! c WMPOKO

Ha P , Tarap . B

HacToslllee Bpems 3Ta p: ana

HedpTM M3 # nnacta BCqp Ycte-Banbikekoro,

BC10.11 ®e, W Apyrmx P i 3 i Cnbupm.

Cucremsl ¢ Ana

L obveKToB, Xxapak o

10, 0, a

TaKke pesmm M3MEHEHMEM KONNEKTOPCKUX CBOWCTB W ronuwuu
nnacta. JTOT BUA 3aBORHEHWUA B8 Uenom

lyaradys # obvekT npu 3Toi

no TpeyronbHoR - unu
manpamon cetke. Paspeas! cnaamu YBR3LIBAIOT MeXay coboi nyTem

y p T mppo-
n fenaioT  BLiBoA
0 nnacra,
ero TonuwmHol. Bonbluoe P
ov, no 3anexu,
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0 - PEBATUTONENHER, € - AUeNCTaRn. CKBAXUHLL 1 mﬁuaamuaa 2 ux»eravenmaa
M3MEHEHNIO nX Konnewropcxux cBO¥CTB, TOnl.I.lMNbI a Takxe, usy-

YeHunio X Xxa-
T noa ocTH,
nposom‘uocm.
Ha ocHose W obp: BCex NoB
w3 yucna KMH BLIGMPAIOT Te, B KOTO-

Pble nydwe BCero 3akauupate Bogy. OCHOBHbIMM TpeGosaHusmMM K
HarHeTaTeflbHBM CKBaXMHaM B 3TOM chydae ABMAIOTCA Cheaylowme:
HambornsLan tonumna nnacra, 4roBbl oxgar GbiN MaKCMMAanbHLIM;
% xapakTepl nnacta, u4T06bI
06 p "
3akauveaemoir Boabsl B  Aobi ;
NPOHMLEEMBIX  NPOMAAcTKOB  [ONXHO  GbiTe  MaKCUMANbHLIM,
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yCTaHoBfEHa MX CBR3b C B
utobb1 06 W oxsar
no nnowaaw 3anexu. B atom cnyuae KONWMYECTBO HAarHeTaTeNbHLIX
no

c

3aBOAHEHMEM.
Cucremsl ¢ wmMpoko
Ha d T: foe 8
bd

] Hedbtn. JTa cuctema

Haipet ana A

nponytcmsuux nnacros rpynnu A a Takke 10pCKOro_B03pACTa Ha
7 Cmﬁupu.

Xﬁnﬁk BecbMa
nameHeHreM (DUNBLTPALIMOHHBIX XapaKTEPUCTUK W BAIKOCTU HedbTh.
10. Cuctembr ¢ o Ha Tex
aKCnMyaTaumMoHHLIX 0GbekTax, rae yxe Gbina BHeApeHa Ta unv uHas
u rae o yuqacTkm # cnabo
oxBaveHs! paapaﬁorkou B :nou Ccflyyae O4aroBoe  3aBOAHeHUe
pa3apabotim.
Ovarossie c«ea)muu 6ypstca a TOM Chnydae, eCnu OTMENaloTCR
nnacta u T.n. OGbINHO Ha
npaKTuke aTM "3 yucna
Ouarosoe 3aBofHEHME MOXET HalTu LUMPOKOe npuMenene npn
paspabotke Becbma
Meﬂopoxwenm Sanap»ou Cubupu, npn paspaborke nunaoaw:mux

NPOAYKTNBHBIX nnacroa. B HacTosee BpemA 3Ta cucTema paspabotkm

c pi Ha  MecT Tarap:
B P , 1 #, C: #, O) i
11. Cucrema c
ana nonne«'ropos Ha yuacﬂ(ax c
yny Konnex B U o uacTn
Gypurca aHa B BUge Aueu -

ceTb A0GLIBAIOWMX CKBAXWH, B CBA3N C YeM cucTema W nonyduna
Ha3BaHue AYencTon
Hed sanexn. Pa3sp:

c e cuctem: 1) Ges
(-] 2) nyTeM  3aKOHTYpHOTO
3)c6
F 1 p Vbl pasp Gonee
noapo6Ho.
1. Cucremsl ¢ BLIX # Ges
ans

IKCMAYaTaLUMOHHBIX OGBEKTOB, fAe OCHOBHLIMM JBWKYLUVMW CUIaMM
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aHeprua LU rasa B ra3oBoW LUaNKe U SHeprvs
MOAOLWBEHHOA MMM KpaeBOW BOALI. B 3TOM chyuae KonuuyecTso
nobLiBaemoit HehTu M HedbTeoTAa4a GyayT 3aBUCETL OT COOTHOLLIEHWA
06beMOB HedTHHOW W ra3oBOi HacTeil 3anexu, KONNEeKTOpCKMX
CBOVICTB, (PMMLTPALMOHHBIX XaaKTEPUCTUK 3ANeXH, HEOAHOPOAHOCTH

nnacra, BS3; i HedpTM M B 3anexb
i BOObI, YrNoB nnacra. 3a cyeT BHeNPSIOLWEHCA B
nnact Bopbl MoxeT AoGbiBaTbCA oT 38 no 74 %  NPOMBbILLNEHHbIX
Hedb™!, Npu nnacra B 2,5 pasa
nNpUTOK M Boab! 0 a ]
ot6op HetbTM ¢ 5110 36 %.
IM ed " 3anexu, rpe
ucnonbsyen:n o

ABNAETCA 3anexb nnacra V[l mecTopoxzieHus ManeawTaw, Kotopas
xaparrepmyercn Gonblummu yrnamm nageHus (ot 25 po 80°),
MM 3TaxoM Hedy wum 30 m,
3HaYeHNAMM Konnetcropcmx ] ¢ManpaL|MONHbIX CBOWCTB Nnacra,
o) 30Hb! (200-400 M). B npouecce
3a cyer per) oT60poB HedTH NO AOGLIBAIOLMM
Bbino

To

rasoHedTAHoro (THK) un  eosonedtsHoro (BHK) kowtaktos, 4TO
no3BONMO B CBOI O4YepeAb LOOCTUIHYTL  BLICOKOW  KOHENHOW
HehTeoTRAuM.
2. CucteMbl pa3paboTkv HeddTeraloBbIX 3anexeil C 3aKOHTYpPHLIM
Ha Tex bIX oGbekTax, rae
pasmepel, oﬁbeu ra3oBoii 4acTu nnacra 110 CPaBHEHMIO C HedTAHO
o4eHb HebBonbume, 3HeprUA
He3HauuTenLHasl, KOMNEKTopCkUe W (PUNLTPALMOHHLIE CBOWCTBA
nnacra o6bi4HO HU3Kue, BA3KOCTL. HedT MOXeT BbiTb NOBLILLEHHOH. B
aToM cnyvae 3anaca pruM B 3anexu
noaToMy ANs ofecneyeHusi COOTBETCTBYIOLLER HedTeoTAaqm Takue
o6bekTol  pa3pabatbiBalOTC € 3aKOHTYPHbIM  3aBOAHEHMEeM C

obecn oro 0 Ha KOHType
@ H: A pap P 3a
KOHTYpOM "HebTeHOCHOCTH, pa3pabotka B 3TOM Cnydae nouTH He
or) or P i
3. Cuctemsl paspabotku Hed bIX A ¢ 6
3aBofiHEHMEM pEKOMEHAYIOTCA B TOM Cnyvae, korpa otcyTcTsyer
peL nopop, T BKPECT HanNacTosaHwsl
ropasno Huxe WIHON no nopoga.
Haubonbwan addeKTUBHOCTL ONv "
npu Her B

pol P
a30HeTAHOIO KOHTaKTa, @ Takke NpU HeGONLLWMX yrnax nafeHus
nopop.
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L YPATCA BAOMb BHYTP KoHTYpa

wimn 8 PbIX y 8 ]

OT Hero Bopa kak 61 Gapbep,

KOTOpLI  M3ONWPYeT  faloHacblllleHHylo  4acTe  3anexu  oOT

& #. dTo AobbiBatL Kak
3a

HedTb, Tak u ras. Ocoboe npu

NPopbIBa BOALI B AOOLIBAIOLUME CKBAKUHBI.
Bni 6 oe B HaWe# cTpaHe ycnelwHo Gbino
ocyuiecTaneHo npu paspafotke 3anexu Nnacta B-1 Baxmertbesckoro
roe HeBonblume yrnb  NageHus
nopop, @ TakKke  NNOTHbie np
r no Bceit r 3anexu prAHOrO
KOHTaKTa. B HacTofiliee Bpems oTa CUCTEMA NPUMEHAETCA Ha
Hedrerasosoi 3anexu nnacra ABg_3 Camornopckoro

B r paapab atoi sanexn [HK
onyctuncA Ha 12-15 M, B Q[obbiBaloupe CKBaXWHLI  Havan
ras, i cbakTop y Ao 1200-3000 m3/t.

310 ofycnoBuno  npumeHeHue BapbepHoro 3aBOAHEHUS.

sopa
rasoHeTAHOMO KOHTaKTa, BefMuMHA rasoBOrO chaktopa AocTurna
nNepBoHayanbHbiX 3HaveHuid. B uenom Bce nokasarenu paspaGortku
aToro obvekta 0 yny 310

y o aTon
pasp: v Ha ApyTux Hedy 1X 3; # Cubupm.

11.7.2. Cucrembl pasmelyeHns aobbiBalowux u
HarHeTaTenbHbIX CKBaXWH

Kak oTmevanoch Bbille, Cpeau 3KCNNYaTaUMOHHbIX —CKBAXMH
po6 ,  KOHTpOnbHLIE
[obuiBaowme ckBaXUHLI CRYXaT ANA M3BneyeHua HedpTw, rasa unm
BOAbI U3 3aNeXel NPOLAYKTMBHBIX
NPOEKTUPYIOT ANA 3aKa4KM PA3NINYHBIX Ar€HTOB C LieNbio NOANEpXaHUA
0 B8
npefenax SKCNMyaTaUUoHHLIX OGBEKTOB C UeNbio KOHTpOns 3a
np KOHTYpOB Hedy "

BbipaboTku 3anacos.
Mockonbky BCE 3anexu NPOAYKTMBHLIX NAACTOB XapaKTepuayloTcR
" 10,

reo!
i w IbIX #cTs, urauko-
cBOWCTB RobI
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B Npepenax 3KCMIyaTalMOHHLIX OGLEKTOB AOMKHO YWMTLIBaTL BCE
W3MeHeHUs EONOrONPOMBICIIOBLIX ~ XapakTEPUCTMK € LeNbio
NONYYEeHMA  MakcuManoHol  AobbrMu  HedbTm M ofecnevenus
makcumaneHon  Hebreotpaun.  [lpyrumm  cnosamn, B npouecce
NpOeKTUPOBaHUA AONKHA bbb

uan IbICNOBLIM
(0COGEHHOCTAM U3yHaemoro 3KCNITyaTalUoHHOro oG bekTa.
C 0, AnA KA obvexta
AonxHa 6biTh ceon Ao6: [l
ero
Kpome Tvoro, NPU  pasMellieHnn  CKBaxuH Heobxoanmo ywrruaam
opmy wx 3anacbi U 3anacbl HepTv. B
oAHoro o6beKTa MOTYT BOJHWUKHYTL
obbeKTUBHbIE Y ANS  MpOeKTUp pa: cuctem

Hanpumep, 8 y

3anagHoin Cubupu Ha c o
30HamMK cnenyer y pasp K
omensno ANA YMCTo Hed i u i 3on (C 3
©oe, Camor: Ons i
nnacros  BBJ, BBF2,  BBj CaMOTnopokoro  MectopoaeHus,
xapaK paar 7 ., 3anpoeKTu-
poBaHbl M P 106 n
HarHeTave/IbHbiX CKBAXUH.
B ot nobbm  HebTH
o B
nepebie ronu 7
Mexay cKeaXuHamm Guinn He Gonee 25 m, nocne ee ual.mouanmauuu
P mexay ot 100 o 150-200 m,
no 6bino

Haunbonblume pacctosHua (400-500 M) Npu pasmelLeHnn CKBaXuH No
PaBHOMEpHOR CeTke Hadanu NpumeHaTs ¢ 1930 r. B Maiikonckom
pavioHe CeBepHoro Kaekasa.

Ha ocHose p H MecTo-
p 6bino a ceTkm
mexay pApamm 150 M, a
Mexay CKBaXuHamu B paa,ax 400 m (no apyromy BapmahTy - 600 m). B
1940r. B.H.lWenkayes Teop

P [{ " 4
paaamu). PaccTonHus Mexay psaammu CKBaxuH cocrasnanu 500-600 u
400-500M wmexay cksaxuHamum B Garapee. BHyTpuKOHTYpHOE

6uino B8 1952-1955 . npu pa3spaborke
P mecTt 310
Yy mexay Hanpumep
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PaccTosHuA MeXay PpRAaMM Ha STOM MecTopoxaeHuu aocturnu 1000
M a mexay ckeaxuHamm B pagax 600 m (ynnorHenue 60 ra/cks.)

Haf NpM_ npoex
pa3spaborkm ¢ # CmGnpu
H P Ha M n  nepsoot yJactke
Camor. 0 ceTkn Aocwirna
64 ra/cks., Ha ’ Camort P -
48,75 ra/cks., Ha YcTb-b; MecTop: - 42 ralcke.

Takum aHanus oncrem p

B uee Bpems nse rpynnbi: 1) cuctemb!

P no # ceTke: 2)
CUCTEMbI Pa3MeLLeHUs CKBAXUH.

1. Cucremu no ¥ ceTke nNo chopme
RenATCA Ha n P cetka npu

P 2 peaxo, B

npu V] DOHOCTU
obt , NPU Pe3koMm " dv

esouc'ra Mpwmenere Takol CeTKM  NO3BOMMET npoSypeunuw
T
aanameeneonnopomocmmaammeyrmmwmcemyu@am
T.€. B KOHEUHOM UTOTe 10 CeTKy.
CeTKM LUMPOKO WCTONL3YIoT NpuM paapaﬁon(e ra3oBbIX 3anexed, 4To

Gonee pi 3anexe. B CWA npu
p: nedmmux 7] B
maapamynooewy Grocemamcreoue'rpuenwamoa MeIoLmMX
0BbrHO wnn opmy,
pan:mwanaaenum.

Tpeyronbran ceTka LUMPOKO NpuUMeHANachL Npu paspabotke Hed-

TAHBIX # no p pHBIX CETOK, B 3TOM Chyvae
ropa:mo Yem Mpu KBapparHOM
cerxe. TpeyronbHan cetka MoXeT GbiTb NonyyeHa 3a cyeT Gypenwn
RO6 B UeHTpe p npn
pa3bypvBaHuM 3anexu Ha Nepsom 3tane NO KeappaTtHo# ceTke. B
Wee BpemMn bHLIE CETKW Yalle BCEro MCMonbayloT Npu

i c P rasa.

Cuctemb p ewje no
YNAOTHEHMR, NO Temny BEOAA W no NOpAAKYy BBOAA CKBAXWMH B
No y pa: wmanyio,
u  6onbulyio B

IKCNNYaTAUMOHHBIX 0BbexToR. OIHAKO 3TO MOHSTME 3BBUCHT KAk OF
noBbMn  HedbT, Tak M OT

reoMoronNpPOMBICIOBbLIX 7] . M aTMM
MOHSTMEM MOXHO TOMbKO B opwHoro
obbexta nnu C
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Mo Temny Bseopa B "
p . OpHaKo B HacTOsee BpeMs B
ces3n ¢ cucrem p
sla:mlya'raquomux obbekToB nob
B oV, 6nokos paspabotku. Moatomy
o ..

cenyac " d
cBoi W cmbicn M am

p
CUCTEMBI HE NPUMEHSIOTCA.
Mo  nopspky bIX OB
cr n . OAHaKo B CBA3W C
r cucrem  p
cr ner
pl oe . Tak Kak
aKTuBHoe W Ha 3anexs n oe
B Hew HeddTV C NepBbIX 3Tanos
Pa3bypuBaHMA B COOTBETCTBUM C NPOEKTHLIMK ACKYMEHTaMM
2. H R0t

notepanu cece

o chopme PAAIOB paaflensiioT Ha ABe FPYNNbl: C HE3aMKHYTLIMU pRAaMM
W C 3aMKHyTbIMM (KONbLeBbiMv) psigamu. HesamkHyTole  pagbl

npu unn wyeckn
3KPAHVPOBAHHBLIX aane)xeu B arom cnywae pRabl aoGbiBaloLmX
Gypus OMy  KOHTYPY

b L Toie  padbl  Np TaKe npu

pasﬁypuaauuu 3anexeid pANAMM HarHeTaTeNbHLIX CKBAXUH Ha
oTaensHue Gnoku paspaﬁoma Mpn 3TOM PAALI ROOLIBAIOLLMX CKBANMH
" BKpecT
npocmpamn crpynypu Sammyrue (KofibyeBbie) pAaL, Wi Gatape
p cA AnA NPUYPONEHHBIX K
M u npu
NpOBEAEHMM HA HUX  3aKOHTYPHOTO, NPMKOHTYPHOID, — OCEBOro,
LIeBOTO W HOMO
Kpome Toro, no
PAoB, NO CTelleHd WX YNNOTHEHMS, MO Temry BBOAA pROOB B
KCTUyaTanio, Mo MeTofy BOIAEHCTBMA Ha NnacT.  OpHako, Kak
OTMENANOCL  Bbile, OTMeMEHHbie MOHATUA  He  COOTBETCTBYIOT
NepBOHaYaNbHOMY WX CMBICTY M B HACTORALLEE BPEMA Ha npakiuke
0BLMNHO HE UCNONBL3YIOTCA.
H

I B biX
06bekToB Ha Y c ny Konnex

' B T y4acTkax  3anexei
P: Mexay 3aBucAT OT

BAKOCTU HeddTM 1 areHTa, MOLYHOCTH 0GBEKTa, ero (PMNLTPALMOHHBIX
30H C 3aKOHTYPHLIM

BNKI'IMNMBSHM&M Konnektopa.
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Ko.

KO 3 M3 3anexm, NpUEMMCTOCTBbIO

HarHeTaTeslbHLIX CKBaXUH
v ile cucrem W Ha
6nokm B nepsyto ouepens Gypar cuaa)mnu paapeoamuux pﬂnon ]
K HUM Mexay

NUHUETI HAFHETaHWR M nepebIM PALOM axcnnyaraquomux CKBAXMH
PEKOMEHOYETCR  NPUHUMATL  HE  MEHEe  PaCCTORHMA  MeXay
BKCNNYaTaLMOHHBIMK PANAMM

CneflyeT 3aMeTHTb, YTO UMEETCA MPAMaR CBA3L MEeXY KOHEYHOA

HedreoTnaqelh U BuIGOpOM HOTO
Aobi [} MoatoMy ocHoBHOE
BHUMAHME  [EOMOTUNECKOA  CITyWBbl nedareraaoaoﬁuaawuwx
npennpmuu FOMKHO  6biTh Ha

IbICNOBLIX i Hedd #c uem,oo wx
yuera NpW  NPOEKTUPOBaHUM cucrem ]

[AOCTUKEHUA MaKCUMaNLHOR HedhTeoTAauM.

KOHTPOIIbHBIE BOIMPOCEI (k rnase 11)

1.8 dem u

2.8 vem OCHO8s!
rio
3. Kaxossi amansl u cmaduu npoexkmupoeaHus paspabomku?
4.8 yem 3adawu u npobrol
axcnnyamauuu?
5. Kakoea P cmaduii
u 2a308bIX
6. Kaxoest 061
onm

7. Kaxoeb! u
cucmem pa3pabomku 3anexel Hegmu ¢ 3a600HeHUEM?

8. Kakoso cucmeM  pasMeueHus
806 u CKeaXuH ?




Masa 12

F'eonoronpoMbICNOBLIE 0OCOBEHHOCTN
pa3paboTKU ra3oBbiX U ra30KOHAEHCATHBIX
3anexen

12.1. OcobeHHOCTU pa3paBoTky rasosbix 3anexen

VC"IOBMR pa3paboTku rasoBbix ot}
rnaanum ua-3a Gonblumx
pasnuyuiA B CBOWCTBaX raaa u Hedptu. a3 BBMYy Becbma manow
BA3KOCTW HAMHOFO NOABUXHEe HedTH, U NOSTOMY M3BNEYEHUE €ro M3
Hepp MoxeT GbiTe Gonee nerkum. Masosble 3anexw paspabatuiBaloT
6e3 BoanercTeMA Ha nnact. 370 AenaeT Npouecc YynpasneHus
M3BNEYEHNEM 333 MEHee CTIOKHBIM.
CeTkv cksaxuH AN paspaGoTky rasosbix sanexeid Gonee peakme,

Yem AanA Tem He wmeHee
reono p rasoBbIX MNacros,
Heof i yatay c np (a
TaKKe orpa pony cr BbI3bIBAIOT

HeoBxoauMOCTe  GypeHnA  MHOTMX CKBa¥WMH AN AOCTWXEHUS
NPOEKTHLIX ypoBHeW A0GbLIYM rasa 1 BLICOKOH rasootaauun. O6biNHO Npu
npumeHsieMbIX  (POHTaHHLIX) cnocobax aKcrfyaTauun BTOpXeHue
BOAL! B 3anexb y rasosbIx ]
Gonee, YeM HEDTAHBIX

MpoekTupoBakue pa3pabGoTku ra3oBbIX MECTOPONAEHWA Talkke

OCYLUECTBNAETCA HA  OCHOBE y

i, " pa .
P MecT B
foflydeHM 3afaHHOW NnaHoM AoGbINM fa3a MW  ONTUMANbHLIX
TEXHUKO- , T.e. B 06 Haubonee

NONHONo M3BINE4eHWA 3anacos fasa NpU MUHUMAINbHLIX 3aTpartax Ha
1 M3 pobmitoro rasa.

Mpu  npoex rasoBbIx
cnefnyer npexae Bcero ycranosun, pexum 3anexu. B Hacroﬂu.(ee
BPEMS BLIAENSIOT TPU pexuMa: A, ra3o-ynpyro-
rasoBofioHanopHbIA. Pexvm 3anexu obbiHO  ohpedensietcs B

ee no P/Z v HavonneHHas
nobuiva rasa. [1ns rasoBoro pexuma 3va 3aBMCMMOCTL BbipaXaercs
NPSIMOW NWHUEW, NpU Ta3o-ynpyro-BOACHANOPHOM peXMMe - KpWBoW




nuHneR, npu pexume OT NpAMOA

nuHumn eue Gonee oe. MpuinHa 3akniovaeTca

B NPOSIBNEHUN AKTUBHOCTW BOAKI.
MNpw oBbeKToB  Ha  rasoBbiX
bIX B TEe Xe

aKTophl, YTO U Ha HeTAHbIX. Onﬂaxo Npu 3TOM NPUHUMAIOTCR BO

akTopb!: L rBK, n
ynpy rasa, npu  ux
A Ha "
pa 3 i ]
addex y p
ra30BLIX B ooMH " i OBbeKrT
O Bo 06 Lym B np
BBCEro MecTopoXAeHUs.
B KA obbekTa (: )
RoGbil
KOTOpas B NepByIo OYepe/ib 3aBUCUT OT PEXMMa 3anexd, a Takke or
ee 0BbIX W pexume
rasa MOJTOMY C TOUKM 3peHUn

noGuiBalowwmx ckeaxuH. B ceolo ouepeab pasnomepnau CeTKa CKBaXWH
ofpesienAeTca npexae BCEro

npopy nnacra, LY Ha oG
f Mexay npu 3ToM HOMKHBI BbiGMpaTLCA
nponopuvoHanbHo Napametpy mh (rAe m - NOpUCToCTb, h -
ahcpekTMBHAA TonwMHa nnacra). PasHoMepHoe pasmeujeHve
AoGbBal nor YROBNETBOPAET 3TOMY YCNOBUIO
ana c NPOAYKTUBHBIMM
A mh 3a cuer

yBenuueHun 3¢¢enusﬂblx a30HACHILUEHHBIX TONUWH OT KOHTYpa
FA30HOCHOCTM K CBOAY 3aneXw, W4TO no3BonseT cCrywarb CeTky
[ROGBLIBAOLMX CKBAXMH B CBOZE CTPYKTYpbI.

Mpu raao—yrpyroaononanopnou pexume  Ha pacnpepeneuue

3anexu Py asa u

BoAbl. B npenenax 3anexv c Takum pexumom MN.T.| I.IJMurnﬁ c uenb»o

10 TpY 30Hb: 1) ApeHUpoBaHMS,

2) per 3) 5 pi u  rpannubl  30H
o6ycnoanusa|orcs| TUMOM 3anexu n

Ha B KaWAOM 30HB.

3oHa RonkHa Gonbluyio yacte obnema

3anexn. B ee npepenax pasmelyaeTcA HOBbIA oA AoGbBalOWMX

3oHa per Mexay 3oHamu

[IPEHNPOBAHUA U KOHTPONA, B HEAl Takke pasMewaloTen AoGeiBaloLme
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Puc.80. Cxema onpepenerwn 3oH apenmposanns, VS %

POryIMpOBAHWA ¥ KOKTPONR NpU paspabotke 4p

Ta30BLIX MECTOPOKASHMIA v
- FE30HBCHIUGHHAR MOWHOCTH, M: § - raso- 30

HaChILYEHHAR NNOL@AL, %, | - rasoHackiueHHuin 20|

oBbeM, %; 30HbI | - mvpona 11 - perynmpoBaHus; |

111 - aperwposaHmn v/ 1P s
10 20 30 40 50 60 hy,
w3 coHpa 30Ha KOHTPONA Bbifenexa B Mpu-

KOHTYPHOR HacTu 3anexu, B ee
TenbHbIE CKBaXWHDI, C MOMOLLBIO xoropux OCYLLIECTBNRETCA KOHTPONb

3a bIX BOAl, YTOYHRA-
10TCA reONOr4ecKoe cTp n

Ana onp: rpaHuL, nepe 30H CTPOAT
KapTy ra3oHachiLLeHHbIX MOLLHOCTEM, Mo KOTOPOWA MeXay M3onaxuTamu
o CA NNOLLY; u obvem nopoa B % ( or
cyMulapnux obwen nnowaau u obvema). 3atem CTPosT rpacduk, Ha
ocy Koop oT u obvema

ra30HaCHILLEHHBIX. nopon B %, Ha ocu abcyucc - IPGeKTUBHYIO
ra3oHachilieHHy10 TonwmHy B M. (puc.80). Ha atom rpacuke kpusbie
nepeceKaloTcR B TOuKe, O3HavaloLlel, 4TO Ha eAuHULy nnowasw

r obvema nopop. Mepeas YacTb
rpacduka ¢ 178 > 1 Ha 30Hy Ap
4acTb - Ha 30HY pPerynupoBaHUs, NeBas HacTb - H2 30HY KOHTPONA.
Ananua no
Aob chenatb BHIBOA, 4TO Npyu
oM T % vactu
nnacra no c # cnenyetr
OpnHako npu ONpeaeneHHbIX
Ao OA  30HbI U

BOJIOHANOPHOW CUCTEMBY, NO AaHbIM (1. T.WUMBINMKM, MOXeT oka3aTeCs

Gonee L4 YeHTp: P

6 Ans ofo Bap

AoGbit ponkHa GuiTe  NpoBefeHa

TEXHUKO-3KOHOMUYECKAA OlleHKa BCeX PpacCMOTpeHHbIX BapWaHTOB.
PacctorHua mexay AoGbi B 3TWUX ly
kone6niorcn or 700 go 2500 m.

Ans ra3osbix P i Xap: pHB! TPU T 0
CMEHSIOLMXCA  nepuopa 1) pi e

2) NOCTORHHOM; 3) CHUXAIOLLEHCR AoBbiuK rasa
Mepeomy nepuofy Hapactaowed [obbiuM rasa CooTBETCTBYIOT
W BBOA B ")
o60pynoaama a Takke nporpeccupysou.luu pocT AobwiuM rasa A0
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YPOBHA otGopa. M
W TemMnsl pocTa rofoBoro oTGOpa fasa 3aBUCAT OT  BEnUUUHbL
HauanbHbiX NPOMBILUNEHHLIX 3aMacoB fa3a Ha MEeCTOPOXAEHUM,

orGopa
rasa, uucna AoGb! oﬁ\ema
. Mepuog nobbium cnepyer cpenars no
Gonee Kopo

B 3TOT Nepuon AOMXHa ocymecmnmu:ﬂ B OCHOBHOM 3a c4eT BBOAA
CKBaXMH NO HauGonee NPOAYKTUBHBLIM W MOLLIHBIM 3KCMNYaTaUUOHHBIM
obvekram

Mepuon NOCTORHHOW AOGLIMM  XapaKTepuayeTcR  YCTOMYMBLIM
ronoebiM otGopom rasa. 310 nepwon HauGonee 3dhcbeKTUBHON
paspabotiu MectopoxaeHus. [Ins Hero xapaktepHb! HauGonee
BbICOKME TEXHONOTUMECKME M TEXHUKO-3KOHOMMYECKWE MoKasarenu

Nepuon 7 nobbiun rasa »enavenbHo Aena'rb

Gonee Ans Kpy
OH Aonneu cocraenaTe 10-15 nev, a cymmapHan nobblia K KOHLUY
3TO0rO Nepuona AONKHa AOCTUTHYTL 55-56 % OT HauanbHbIX 3anacos.

TpeTwid nepuopi - NepuOA CHUXalOLledics [oGblM - xapakre-
puay or Ao Takoro
D CA 3KOHO-
MUYecku nepemaﬁenbnou 3ror nepuon Gonee AnUTenbHbIA, Yem
nepuos NOCTORHHOW [A0ObNM. [INA HEro XapakTepHb CHUXeHue
rlpomaonmenbmcm pexuma paboTbl BCEro  ra3onpOMbICIIOBOIO

rasa, poe nopaetcs
norpe6memo,
Npu npoekta P Py "
# oTGop rasa onpepensercs B
57 % or Tonosoi
or6op rasa no Menkum MOXeT 6biTb

u Gonee 7-8 % npu yCNOBMM Hanmuuus B NaHHOM paiiOHe HOBbLIX
ra3soBbIX MECTOPOXAEHWH KOTOpble MoryT obecrieunts  HyXabl
novpeburens

MNpu anbHbl) rasa npexae BCero
crneflyeT UCXOAWUTL U3 TOrO, YTO npoermuﬁ YpoBeHb AOGN‘IM rasa
RONXeH
ckBaxuH. Mcxons M3 Toro, nauanbnue NeBUTH  [ONXKHBI

K biM OpHako npu atom crneayer

yuuTbiBaTh  (hAKTOpHI, P orp: oT
BO3MOXHbBIE NebuThI:

a) obpasopanue necuyaHbix NPOBOK, BBIHOC HacTuy nopoabi “
paspyLueHne oGopynoBaHus,

6) [0 BOA;
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B) rasa u Pl Hanps-

weHun B of efo p u rmap
n BHYTPM ]
CMATUS KONOHHbI BHELLHUM AaBNEHUEM,
) suGpauun oﬁopynoaanun
e) notepu of cA  Ha
TypGyneHTHoe ABMXEeHMe rasa;
) 3
3) HUaKas npony b ViHOW 30HbI 3
M) HM3IKan npofy b "
Tpakcnopra.
Texywue neburoi rasa y nytem

pacyeTos, C y4eToM TeMNOB NafieHNs NNacToBOrO JaBNEHUA B 3aNexXu
1 06BOAHEHUR.

FadoBble  3aneXu npu pexuMe  pPacLUMpAIOLLErocs  rasa
KCTUIYaTUpyIoT [0 TeX MOP, M1OKa MNactoBoe AaBneHMe B HUX He

Ro , paBHo# Ha ycTbe
nnioc pec cronGa rasa B CTBONE CKBaXuHB, T.. N0 NONHOFO
T [+ Npu
pexume yarauus AoGi B
pesy ux

Mpun no
paspaGoTku rasoBol 3anexu eue Gonee ycnomnovcn nocnonu(y
TPyAHan np n
u3BneveHus M rasa, M HedpTM. Kak nokasan onbiT ANUTENbHOR

Iy i rasa, 3nech TaK xe,
KaK M ANA HebTRHbIX 3anexei, UMEIOT MecTO AAneKko He NONHBLIA
oxsar KoM OT/ NPOAYKTUBHOTO paspesa n
vacreit

naeneHua B obbeMe 3anexu, T
BOAB MO paspedy W nnoljaauM W3-3a BbICOKOM [eonorM4eckoi
oﬁ\ex'roa
Ycnosus p ra3oBbiX ., TamMm
. PROOM HaKTopos. Cpenu Hux HauGonee
BaXHble: @) eCTeCTBeHHbIA pexvm paGoTwi;, 6) reonoro-ghuanyeckas
HEOAHOPOAHOCTL NPOAYKTUBHLIX NNIACTOB; B) HANMYME UMW OTCYTCTBMeE
, ee ; 1) NpoayK
cxaa)mﬂ An) mn 3anexv. Ha pa3paGoTky rasoBbix 3anexei (Temnb!
RoBbiumn) 6onbiioe
TUPOBKM ra3a (y Hac B CTpaHe TONLKO MO Fa30MPOBOAAM), XPaHEHUR
ero

20 Karanw -305-



12.2. Oco6eHHOCTH pa3paboTky rasokoHAEeHCaTHbIX
3anexen

I Ly Takue
(3anexw), B KOTOpbIX B rase npu
KMOKME YTNEBOAOPOAb, KOTOPbIE npu
B Kuakylo  cazy,
KOHZleHcaTa onpeAensior nytem oreopa W awanusa rnyﬁunnux npo6
rasa.

Ie y
MECTOPOXAEHUA MNPOBOAMTCA MO TAKOW Xe CXeMe, Kak U ANA a30BbiX
Mecmpomqemﬁ ORHaKo  3HaYMTENbHOE BHAMAHUWE MpU  STOM

yA v rasopoid cmecu M
npu P
Kounewcar.
I 3anexv C TakuMm pacuyevoM,
4TOGb B HUX He HIKe

npy KOTOPOM Haumwaer BLINENATLCA ¥UAKan a3a U3 rasa. B cenam ¢
TUM c

nytem oGpamon 3akaykM B NNacT rasa, OCBOGOMAEHHOrO B
Npu Takoii TexHonorum

or
oTpava nnacra Aocmraer 80-90 %.
B or crabunbHOro  KoHpeHcara
Ha eTbipe rpymnk:
1) c maneiM copepxanuem koHaeHcara, 60-100 cm /cm
2) co cpennum. 100-200 cm/cm™,;
3) ¢ noBblLWEHHBIM, 200-400 cmslcma;

4) ¢ Bbicokum, > 400 cmalcu{

Ans T c
" yarupy Ges
NNacToBoro [aBNeHUA TaK Xe, Kak M ANA ra3oBbiX MeCTOPOXAEHUH,
BbLIAENAIOTCA TPU nepuoaa yuu: 1) Hap Liei nobbium

rasa M KoHaeHcara; 2) MOCTORHHOM AOGBIMM fasa M KOHAeHcara;
3) cHuxarowedicss noGbiyM raza u KOHAeHcaTa.

leonor ™ p
CaTHbIX 3anexedl, oTiuuaioume ee or paapasorm HEPTAHBIX U
rasoBbiX, oTCA B
cMecu B npoyecce paspaGorm.  [pu oTGope rasa u3
ra3oKOHAEHCATHOM 3anexu no mepe
YTNEeBOAOPOAHAR CMECH  MOXeT B

., a 3aTem BCR, 4TO K notepe

KoHOeHcata B nnacte. OCHOBHble (haKTopbl, XapakTepuaylolme
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reo; KA

a) pexum  pabotei; 6) B)
i obvekToB LWK; 1) TN 3anexm.
FasokoHfieHcaTHBie 3aneX# B  OCHOBHOM  NDUYpOYeHB K
6ol r (1500-2000 m ),
XapaKTe T bIMM n
poii. N ! 3pecb B b
CocTosHMM U obnapaloT cneuucmyeckummu ceoiicTeamy. floboe
" patypbl Npy
otbope rasa b )
COCTORHUA.
Or 3anexv 6: no
Ges i Ha Nnacr (1.e. Kak rasosble)

el
B CIUA rasokoHpeHcaTHble 3anexu paspaGarbiBaloTcR  ©
BO3NEHACTBUMEM Ha NNacT C MOMOUBIO 3akadku B Hero nobbiBaemoro

rasa.
OGpartHan 3akauka rasa, UNM TaKk HasbiBaeMbii CaiKnMHI-NpoLecc, -
370 Ao iLjero meTroa Ha nnacrt,
] npi npu  paspabotke

ra30KOHAEHCATHLIX 3anexei.

12.3. Y4eT reonoronpoMbICNoBbIX AaHHbIX NPU
pa3spaboTke ra3oBbixX N ra3oKOHAEHCaTHbIX
3anexein

AOng. “UUCTO  rasoBbIX U [A30KOHAEHCATHBIX  3anexed C

, 9KCT Ges
0ro p: PHB! M
o -
P # o U #ca noGbium rasa.
 Mepvon  HapacTaloued nobeu  rasa xapanepmyenﬁ
BBOLIOM B wmio

oGoPYAoaanm Pe3KuM pocTom noﬁu-m rasa (KOHpeHCaYa) DO YpOBHR
pa MpooonMTenbHOCTL
nepuopa Hapactawowen Aobbium U TeMnbl pocta roposoro otGopa
3aBUCAT OT rasa,
i 06beKToB, NPOEKTHLIX YPOBHENH
MOCTORHHOIO FOROBOTO orﬁopa fasa, uucna AOGLIBAIOLMX CKBIXWUH,
Temnos ycTp 3 a
Takke xap: i rasa u y W ero
TPaHCMIOPTUPOBKY U XPaHEHUS.
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Mepuon NOCTORHHOW noGbimn XapaKTepuayeTcs
otbopa rasa. B Tedenwme avOrO

BO! CYTOUHBIX WIK

MeCAYHBIX OTEOpoB 3a cuer CYTOMHBIX UMM CEIOHHBIX M3MEHeHUA B

notpeGnexun rasa. iR 3TOr0 NEpPUOL: P pHb! YCTOHYMBOE M

rasom r i, a Take crabunsHas

1 HauGonee apeKTMBHaR paboTa ra3onpPOMbLICIIOBOTO XO3RACTBA U
camble [

Moatomy nepuon r W noGbim

npoex Gonee ona n

KpyNHeWLLIMX MEeCTOPOXIEHUA OH NONXEeH ANMTHCA He Mexee 10-15
neT, a cymmapHan AoGbiva K KOHLy 3Toro nepuopa paspabotku
AonMkHa ROCcTUrHYTL Gonee 50 % HauanbHbIX 3anacos. Manbid nepuon
nocTonHHo# foGbiu  (Mexee 10 net) c nocnepymoled  GbicTpo
cHuxaowerics  noGbibedd  rasa  AnNA cpeaHux M KPYMHbIX
MeCTOpOXIeHMiA LienecoobpasHo AOMyckaTb Npu  Hanuuuu  Apyrux
6nu3ko px ra3oBbIX P! moryT
RO 9

un NPOMBICNOBLIX
KOMNPeccopHbIX CTaHUuA. OTOOpH ra3a U3 Menkux MecTOpOXAEHWH,
HYX[b! T i, y
B TedeHue BCEro cpoka Lym P B
OT HyXA 3TuX noTpeGurenei.
B nepuon nagewm [oGeiuu roposoli oTOOp fasa CHWXaercs oT

TCR

Ao , NPy o At wA
bHOA.  JTOT
nepwog 6onee yeM nepuop noGorun rasa.
Pa3paboTia ra3oKoHAEHCaTHOM 3aneXiu MOXET OCYLLEeCTBNATLCH C
no; 1 6e3 Hero. B kaxaoM KOHKpeT-
HOM Cnyyae MCXOART U3 M Xapak
obbekTa (HavanbHble 3anachl rasa u coflepxaHue KoHaeHcara, Aas-
Nekue, patypa u ap.) U
[o) yto yri 3anexb, Kak npaBuno,
Ges Ha nnact (Ge3 nopgepXaHus
nnacvoBoro AaBnexusn) kak obGbiuHylo rasoBylo. PaspaGotka aanexei
Bpyrvx BuwaoB TpebyeT ANA vero

B NNacT 3aKa4ynBaloT 0BbINHO Cyxoi ras

3akauka Boabl MoxeT GbiTb 3hdheKTUBHA Kak BTOpUYHBIA MeToa
ann LierocA B nnacte nocne
M3IBNEUEHUR OCHOBHBLIX 3aNacos rasa.

Lienecoo6pasHocTb oGpaTHoi 3akauku rasa crieflyeT OuyeHuBaTb B

™ oT B rase, novpe6-
HOCTU rasa ANR paiioHa Unu oTpacnu B LENoM, cxemb obpabortkn
BOGE rasaun Ha pabouero arenTa.
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Ecnm 3anexs Gea '

Ma nnacr 70 ROBbIMY KOHA Hano y AnA moboro n3
paapaﬁorm B or

mnoaofo oT160pa rasa, CoOTBETCTBYIOLMX 'reuyuwlx I'I)Yepb KoHzeHcaTa B
nnacre n rasa.

B TeXHONOTUYECKYIO OCHOBY npoeK'ra pa3spaboTkn
r ¥ 3anexu c " Ha nNacrt [OoNXHbl GbiTh
N TexHuKo-
KOHOMUUECKUE pacyeThl Vlcxoga M3 HUX, CfiefyeT onpefenuTe Mo

oMy obvexty Bble OTOOpH ra3a u koHpexcara,
NPOAICNXNTENBHOCTL NEPUOAA CTaBUNbHOM A0BLIMM raza n kounet«:a'ra
0 npop areHTa B ol

T 0CTb BCEro p ]
u3 nnacta 3Tu pacueTs
cnenyer NPOM3BOANTL C YSETOM EOMOTONPOMLICIIOBOM XapaKTepUCTUKM
obbvekta u ocof 1 meTona Ha
nnacr.

loposble oTGOpLI raaa, r
W CHuxaloLleics noGbiim um obwmii cpok paspaGoTku 3anexu nocne

Ko MOFYT y Tak xe, Kak Ans
OBLRIHBIX FA30BbIX 3anexed.

Mpwn “ yw rasa
(rasokoHpeHcaTa) MUCXOAAT M3 Y n P
ypoBHA oTGopa no oM

H; nebuts 6:
€ no K 6
(xorpa Het Np Ha 3aGom ). Ho npu

3TOM HAfI0 YHUTLIBATL HAKTOPK!, KOTOPHIE MOTYT OFPaHULUTL BEMUUUHY

% . K atum chaktopam npexae Bcero
cnepyer a) #HOW 30HbI
obpasosaHue necﬂauux npoGok, BbIHOC 4YacTMy nopoabl W

Heper o
[ u kparepa; 6) nop KOHYCOB bIX UNKM

A3bLIKOB BOA, ] .
TPY6 M B) BBIHOC B T i 30HY NbINU,
wna, conu u 30HBI; T) Nep rasau
BOIHMKHOBEHME B CBR3N C 3TUM TEPMUYECKMX HANPSXEHWA B

p ero, P B)
BHYTPY CMATUR
KONOHI e) amﬁpaqmo o6opynoBaHus,
Gonbwon T 10 noToka rasa; X) novepu
W aHeprum, Ha Typby rasa;
3) Hey, p (

)




K uucny npusuu, Aebur, Takke Manas

WHOW  30HbI [
raaocGopHoii ceTn.
Texyume neburs P nytem
pacyeToB, npu KOTOPbIX Y Temnbl
AaBneHun u 06BOAHEHWA 3anexu.
ra3oBbix W o o
] OTOPOuKON "
nedutel rasa Ayer P C yyeTom
i MHK (4robr He

[AONYCTUTL NPOPLIBa HE(TH B ra30BYIO YacTeL 3anexw)
OcHOBHBIMU reonoro-eodnanieckumm hakTopamm,
onpenenﬂloumMM BuoiGOp  cuctem pasmeLLeHus NPOEKTHbIX
I TMN 3anemM (MaccUBHar Unu

nnacroaaﬁ). pexum paboThi; hopma 3anexu U COOTHOLUEHWE MeXay
NAOWaARMM YacTeil 3aneXu BO BHELUHEM U BHYTPEHHEM KOHTypax
Ta30HOCHOCTH; OCOGEHHOCTU [E0NIOTMECKOrO CTPOBHUA NPOAYKTUBHLIX

wx o

Topckue
HEOJHOPOAHOCTL
Ha c no6
[ BO BHYTp KOHTYpe " c Tem,
4TOGb! HO Y nepuoa vl
Ecnu nnowane rasosou 30HbI 3aNeXy cpasHuma ¢ obLued nnomanuo
ue
30He 3anexu.

B 3aBMCUMOCTM OT KOMNEKTOPCKMX CBOWCTB W 3KCNAYaTaUWOHHON
XapaKTepUCTUKM NPOLAYKTUBHOIO FOPU3OHTAa ANS CBOAOBLIX 4UCTO

ra30BbIX 30H p P p
unn

Ecnu nnactosan rasosan aanem, XapaKTepUayeTCA  BbICOKMMIU
KONNEKTOPCKUMU i  reonorudeckomn

OAHOPOAHOCTBIO NPOAYKTUBHOIO nnacra 3hpeKTUBHEM pemmom T0
B WMCTO ra30BO/i 30He 3anexy (unu B Haubonee NPOAYKTUBHOW ee
YacTu) MOXHO yLL no wnn
GarapeiiHoii cxeme. MNpu 7] ]
HEOAHOPOAHOCTM  MPOAYKTMBHOTO — NNacta  (oGbeKTa) — CKBaXUHbI

" P no
P cetka p Takke AN oGLIMPHBLIX
30H iun
3anexei, 0COBEHHO €CTU NPOAYKTUBHbBIE UHTEPBafibi HEOAHOPOAHK! N0
cBoel PCKOIA XapaKTep
Ann rasoson #) 3anexu, bTRHY
POUKY o c
J wnu 6e3 Hero), cucremy
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G u  Har n
nx nyer Buibupate, p Ha

" y P
Mpu  BoIGOpe Hago
OPUEHTUPOBATLCR  Ha reonorc
NPOAYKTUMBHBIX NNactoB (06LEKTOB), pexum 3ane)m nopMy o’rGopa
rasa U3 CKBaXUHBL.

KOHTPOIbHBIE BOINPOCH! (k rnaee 12)

1. Kakoes! 23308bIX
‘Mecmopoxdenuil?

2. Kakoesi
camkibix 3anexed?

3 Kaky npu
23306bIX U 2a30KOHOEHCaMMbIX 3anexed?

nasa 13

eonoronpombiCNOBbLIE METOALI KOHTPONSA U
perynuposaHus pa3paboTku 3anexen HedTu n

rasa
e npu pa3spabotke
npecneayioT ABe oCHOBHbIE Lenu. Mepsas Lenb - OLeHKa AUHAMUKK
CBOWCTB biX DUNBTPaLIMOHHBIX
NOTOKOB, npoayx 61 ]
NPOAYKTMBHBIX - p Ha
paspav MNpu atom Ty AaHHble UCNOSb3YIOTCR

AnA ontumusaumu pabotbl 06 per
npotecca paapaﬁorm xoppencmpoam CYTOUHOW, MECRUHOR 1 ronoaoﬁ
RoGbitm [@HHbIX UCNONb3yeTcs
TakKe npu onepamanou nopcuete 3anacos. Bropas uens - ouexka
BENUYMHB U NONOKEHUR OCTATONHBIX 3aNacoB M KOMNNeKCUpoBaHue
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METOZIOB WX W3BEYEHUs] C LENblo AOCTUXEHWA MOTEHUManbHO
BO3MOXHOW AnA BaHHbIX reonoro-uanyecknx ycnosuia
HedrerasokoHpeHcatooTaaum. [ina noboro obvexta paspaﬁomn
[AOCTUXEHME AAHHOW yenu - HayyHan 3ajiava, p

NOMOLLbIO o

13.1. MeTtoabl KOHTpoONs 3a paspaboTkon
3KcnnyaTaLuoHHbIX 06 bEKToB

13.1.1. KoHTponb 3a usmeHeHnem cBoicTs HedTH,
rasa v BoAbl B npolecce paspaboTku

K (i Hegpmu e
KoHTponb 3a MameHeHEM CBOVWCTB HedTH npoaonmca nocne otbopa
rnyGuHHbIX NPOS npot
Mpof P ot 1) no
Kamepb! ; 2) no pabotoi
KNana1os.
Mo nep npoGoort CA Ha
npubopbl co # (NPOTOYHOIR) A 1 NpnBopbI,
HedbTb B Kamepy Ge3 npenBapuTenbHoro npoToka 4eped Hee. [Mpu
neno! of P ot6op
o HepTM en PCTUIA
npobooTGopHuKa. Mo pOMy cA
3 € NOMOLLBIO pene, ¥ ynpaBraembie C
NOMOLLBIO  YCTPOWHCTB, KOro A c
NOBEPXHOCTM.

B naGopatopun otobpanHbie rnybukHbie npoGbi uccnenyloT Ha
ycraHoBkax Tuna ACM-300 ana aHanusa npo6 nnactoBbix Hedreil.

Heds ma r 0 B ACM-300 nep c
nomotubto 6noka 6Gea A
Mpoby B
HebTM ra3oMm, Ko3hULMEHT
P o
K03ahhULMEHT 1 ycanky HedT, paTypy Hayana kp
, p HedbT  Npn
Pa3sHbix Temnepatypax
T nyBuHHLIA Ana 0 namepe-

HUR NPAMbIM MeTOoM nnomocreu Heb™M n Boabl. MMpuHUWn ero
[REACTBURA COCTOUT B TOM, 4TO NpoBy NNacToBO# XMAKOCTU 3abupaioT
Ha A rnySuxe B (y!
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Karcyny uaBecTHoro o6beMa, KOTOpyIo rocne u3BneyeHus npubopa ua
Ha pi Becax. lpu atom omapnaer

B

ny6 " Ans

YeCKOM BRIKOCTW NRACTOBLIX HebTH W BOAbI uenocpencmeuuo B
ycnosusix HTAY.

ny6i n P AN onepaTUBHOrO
B Hroy obbemHol ynpyroctu
b " HechTM 1 BoAw. [lencTeue
ero Ha cornacHo
pOMy B OfHOM COCyAe BbibiBaeT
€00 B cocypne.
Tny6 W caryp p ana

p B

CKBAXMHHBIX YCTIOBUSAX. OH BbINONHEH B BUAe TPybbl, obbeauHsioLLen

npo603abopHyo KaMepy U pervcTpupyioLmii MaHoMeTp. Ha 3apakHoif

rnybuse B npobosabophyro xaMepy nocrynaeT npoﬁa Hep™M U
p B HeW. np

HebTM B Np p Kauepe,ape-

K v 600b1 €
Kwrpommmeuemmacnuanpoqewepamaﬁow
OCYUIECTBNSAETCA nyTeM orGopa npoﬁ rnyﬁurwwm npoﬁoovﬁopmemf wwm
Ha yCTb
Ka(BCl'aLpoﬂapfblx ramamnesuxrmpoxwmxnaﬁopa‘mpmx B
KadecTBe nonesoi naboparop  Haubonee  LUMPOKO  MPUMEHSIRTCH
naboparopust A A PeatmioBa.

Mpu uccnenoBakuM BOA B Nepeylo ouepefb ONPEfensioT MOHbI
CIH, HCOjy-, SO42, Ca2*, Mg2*. Na* a TakKe nnoTHocTs U pH Bogibl.

0ns u3yueHun uameHeHUs rasoBoW ¢hasbl nnactoso Bofbl (CO,,
HyS w Ap.) npobbl Heobxoanmo mﬁupan, rnyGuHHbIMM - NpoGo-

ort n b8 nabopartop

Cp psaga W BOAb Ha pa: Aarbl

oxapak b np e B nNnacte npoyeccs W

) Mepb! ANs np ]

TaKuX, Kak runca B np iHOW 30He
i 2aza €

Ans onpenenexus coctasa rasa npoSbi ero, oTo6paHHbie rnyﬁvluuuMM

P p B WM u3
Pa Ha yCTbe B P

Ona rasa, He )

Konneucav, WUCNONb3yloT ra3oBble xpoMatorpadbl. Xpomartorpacus

B CMeCell raioB Ha WHAM-
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npu ux BONL crios copGeHta.

Copbenr, Ly LI pac
[ cMeck  Ha
p 6w cmecen c
onHUM M3 [( 3TaHoM,
GyTaHom, MNocne

Gmapﬁux CMecen yepes P y Xp -
noCNeAoBaTeNnLHOCTL  NUK, KaXaas W3  KOTOpbiX  XapakTepuayer
o -

cMecn B %. Bpemn b oAHOW NPOSbI
ra3oBo/ CMEeCKH Ha COBpeMeHHbIX xpomaTorpacbax okono 6 MuH.
Npu  pasp: ' A Kpome

KOHTPONA Auuauum cocTaBa rasa  Heofxoqumo npoBoguTh
xapakTepuctuko#  (FKX). Npu
uorrrpone 3a FKX npobbl rasza oTGMPalOT € NOMOLLBIC NEPEABUMIKHBIX
CTaLMOHapHLIX YCTAHOBOK M 3aTeM WCCNeAyloT Ha  ycTaHoske
VYIK-3, ocHOBHOW 4acThio KkoTopo# sBnsieTcA GomGa pVT. Mocne
wccneaosakus Npobbl rasa Ha ycraHoBke YMK-3 Ha pasnuubix
pexumax CTPOAT KpuBylo copepkanun Cs*Bbiclu B foCbiBaeMOM

rase, 7.e. KpuBsyo q (8 om*im® unm
rhn’) B or I’B
KoHTpons 3a coctasom rasa npu pa3paboTKe rasokoHAEHCATHbIX
P - nocne cenapauyuv rasa
Ha Hed MbICHie ¥ oT (Ha
3asoge npu 7

13.1.2. MeonoronpombicNoBble UCCNEA0BaHUA
CKBaXWH, 3KCNNyaTUPYIOLUX MHOronNnacTosble
obbeKTbl

Ecrm obbexT, ¥ U3 OAHOO NNacta,

To BCA wibopMaLmn, mnywaemaaauenwr\omam(peﬁwr
0GBOAHEHHOCTD, ra30Bbi hakTop, AaBnEHNe U Ap.), OTHOCUTC UMEHHO K
srownmcrynxapanmyevroruueropa&ry CrefoBatensHo, ata

MoxeT ans

xom'pom 3a pabotoi om-lonnacmaoro obbexra.
Ll ecnu B obvekT paspaborim
OBLe/uHeHb: HECKONLKO B TOW WNM WHOW CTeneHu M30NMPOBAHHLIX
ABpyr oT apyra ] Kak B 3TUX u3-
33 Pa3NMuMA KONNEKTOPCKUX CBOWMCTB CaMOCTOATESbHLIX NNacTos M
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obummM i Ha
WHM W3 HUX 4eped uame'rarenbﬂue CKBG)KMHM GbiBaer paanui-
HbIM. B HanGonee npoHMuaembie nnactbl GyaeT nocTynath OCHOBHan

Yacts BOAObl K CO T B HMX noal

B vactb P BOA@
BoOGLUE HE NOCTYNWT, U AU B HUX no
ypoBHa 3abowHoro. B peaynbrate :n'oro B AOGLIBAIOLMX CKBAXUHAX
pasHble nnactbi U Np GyayT p . Npuyem
yacTb u3 Hux Boobuje He Gyper omaaam HedTs. OTClona cneayer,
uTo no y o pabote obvexTa B

UenoM, HeBO3MOXHO CyauTb O paGoTe Kaxgoro nnacta B
OTAENLHOCTY, ECAIW OHW IKCTLTYaTUPYIOTCH 0OLLIUM DUNBTPOM
B

uiee Bpema AnNA onp paboThi NnacToB MHoro-
obvexTa pa3p H Lenbivi paa npl " ue-
cnefosakus. Mpudem ans nony an peay ITOB 4acTo
3amepb! p B nobi cxBa-
¥MHax OObIMHO NPUMEHSIIOT METOAbI MEXaHWYECKOW W TepMOKOHAYK-
TMBHOW nno’ Bnar
p 1 B o7 Me-
yio W TMBHYIO
3aKauKy MeueHbIX BeLecTB. l(pome atux NPAMLIX METOA0B CYAUTbL O
pabore Ly 0 obvexta
RaHHble d PUM HedbTW, Tap
i no # reornororp (]
3 ¥ KOppensayuv pasp wr.n.
Memodur du a
MeTon W NOTe Ha

NOTOKa MO CTBOITY CKBaXWHbI € nOMOLLlMO nepemetLiaemoro Ha Kabene
npubopa ¢ naTuMkom Typ6GMHHOTO (BEpTyLLKa) MNK pexe MonnaBKoBOro

W apyroro TunoB. YactoTa Bp BEPTYLLKM b}
pacxony i yepe3 cTteona B
MecTe n npuGop No CTBONY CKBaXWHBI
W 3ameprs cxopoc‘rb BpaLleHns  BEPTYWKW,  YCTaHaBNMBalOT
BO , np Lie# Yepe3 ero ceueHwe Ha pashbix
y npuTOK [x)
ka»uxoro nep¢opnpoaanuoro nnacta unm WHTepBana
[aHHble B Buge KPUBbIX,
oKa3bIBAKOLLNX uaMeHeHMe No rny6uHe CTBOMNa CKBaXMHbI CyMMapHOro
o pebuta wnu B Buae AuddepeHuManbHbIX
buned np nebut )
Kaxaoro ua wnu pa3p
B Ljee Bpems T B npubopel aucTaK-
u i 5 pepawy u p P

noKa3aHuii Ha NOBEPXHOCTU.
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I L4 o [ 4
=il - - —-
47,
87, f d 2T, . 41, |
'
4 ar, ! ol | nA ﬂl I 475 !
) ar, | 2 i
1 2 2 | LA
! a 4T, ang ) n i
1]
Wl | Par, LA Wl 4Te,
Puc.81. Tunosue npoTue
NpyvoKa:
1- wmew NPUTOK HeTH C BOAOH B cpeay; 11 - i

NpUTOK HedbTi, BHP Hinke KTepBana nputoka, 111 - cnabiii NPUTOK ueeam ¢ sopo#, BHP
HaA UHTepBanom NpuToxa, 1V -cnabeit NPUTOK HehTH B rMApodUNbHYIo cpedy, BHP wan
MHTepBANOM NpuToKa

n pOB  wMeeT psa
OTPaHNYEHUN, MNABHbIE U3 HUX - HU3KAR HYBCTBMTEHBHDC’TB K NOTOKy B
Marnbix v cp P ¥ (Baxe B nakep
v 6o, Ha VB nome.
P y3en uy
Ot atwx B # mepe cBob P
TVBHbIE CTQ. Yy
B cnyyanx MoXeT GbiTb Bbile
P c
paTunKamu.
B or 0 U3 o
w o B CcrBOfNe
NpoTuB oT, nnacra, umeet

paanuuHble KoHdburypaumm (puc.81).
Ha CT)

naTiuka
HedTenpoayktamu (HedbTb+napadu B CKBaXUHaX co cnabbiMu noto-
Kamu cbmounos) OcHoBHow anemerT CT[ - RaTwK-peaucTop, Harpe-

BaeMblii TOKOM 10 YPb YPy cpeapl.

Patumk BKMioYeH B MOCTOBYIO cxeuy fpM NOMOLLM KOTOPO# Habnio-

npaetcn ero fpU NOCTOAHHOW BenuuuHe

P Toka. Mo arToro p

MOXHO CyauTb O ype farduKa U CKop notoka, a, cneao-
BarenbHo, U 0 aebute nnacta. K Liemy Bpel

TMBHOIO p 36 Mm.

Ana ¢ ) LMPOKO

rnyGMHHBIX NpUGOP!
n r c Arf v CTQ
NO3BONRET U3YUMTL OTAAYY 1 ov) uHTEp-

BanoB u xapaktep otaaun. OueHka xapakTepa oTAauM Heobxoavma
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npn HAW € BbICOKOW OF 0 NpoAyk-
quu Mpn 6 reono

nnact Moxer Bbmb monuposau

npw uanwranbnw peMoH're M Tem CaMbiM CHWXEH NpoLeHT
P B flaHHON

Npu ucno! yeTko

NPEAICTABASATL, YTO OH He BCeria AOCTATONHO NOMHO OTPAXEIOT PaBoTy

nnactos. 370 CBRIAHO C TEM, 4TO, CTPOTO FOBOPA, BCE PaSHOBUAHOCTM

o 1 pabory
[l P ph a He camoro nnacra.
3umun Aamu Haubonee P cA p
n Hep Lpe nnactbl 0BOrO 06beKTa, OTA
APYr OT Apyra Henp npu
wx UMM ApyT OT Apyra B 3aKOMOHHOM
npocTpaHcTee. Tonbko B aTMX Y MOXHO OTOX(
pa6oty chunbTpa 1 nnacTos (puc.82,a).
Mpwn " A
pabora He Coo yer pabGote ¢unbTpa v
AaHHbie NOTOKOMETPUN MOTYT NPUBECTY K OLUMBOYHBIM 3aKIMIOUEHMAM.
Nepen W npu r
o e Ly 0 bCs
co BCEMM P no
ly oMy y Ci nomiHa BbiTb NnoaroToBneHa
cornacHo TEXHUKN . Tnybwdy cnycka B

CKBaXMHY W3MEPRIOT OAHMM W3  Cnefylomx cnocoGos:  no
MeXaHWYECKOMY CUETHNKY FIyGUHbI; NO MarHUTHBLIM METKaM, BU3yanbHo
NO KOHTPOMbHLIM METKaM; C NPUBA3KOA NO AMarpaMmam ramma-
KapoTaxa unu lokaTopa MycT.

Ans obneryenus p ] P ero
noAGpoca BCTPEUHbIMW nOTOKamMM B NucTe ero onyckaioT npu
aanpumu B p CKBAXUHLI peXuM ee
paﬁon,l Hapywaertcs. nocne cnycka npubopa Ha 3anaHHylo rnyGuHy

Bpems Ans PpexumMa paGoTbl CKBaXMHbI.
Ouo onpegienseTca NapameTpamu nnacra. Bpems cnycka npuGopa Ha
3abon ckBa¥MHbl OObIMHO He npeBbiuaeT 30-40 MuH, a Bpems
BOCCTaHOBNEHUR pexuma - He Menwee 1-15 4. [nA Gonbluei
ROCTOBEPHOCTM uccneaoBaHui npubop 3 pasa ocraHaBnuBaloT Ha

OfIHUX U TeX Xe rny , npy 3a .
Har B 3aKkauku unu
wanusa ,aB P ly 3a oiwH cnyck npubopa -
NPy 3aKauKke W uanuee.
P: Bbilue
o C y Nogl K BOZIOBOZlY W BbiIEPXMBAIOT B
Ana paboyero
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Ha
Puc 62. Npumeps: BbAENEHUA PALOTAIOWEN MOWHOCTH NNACTOB:
a-fi ®c@206 C Gue- M
nnowaay Ty BCKB.750 M 1104 ‘l

pexuMa, o0 uYeM CyAsT no CTabunuaauuu CKOPOCTV BpaleHus
Typ6uHKW. 3aMepbl AenaloT yepe3 kaxable 10 MUK Pexum CKBaXuHb!
cnegyeT cuWTaTh ecnu Tpu 3amepa
paanuvalotcs He Gonee yeM Ha 2-3 %.
YacToty BpallueHust TyPOMHIM B AaHHOA TOuKE MpuHUMaloT co-
Pbith ONp T o pac-
] i B

nnactos aamepm CnepyeT NpoBoUTL Hepes paar«ue umepsanbl 20,
40 wnu 50 cm. Takue xe p u npu
nepexofie 4epea y4acTki nnacra, He BCKDbITbIe nepgropauved. Mo
BCcen L ] XapaKTepHbIX

y penatb p 3amepb!
T B c ArA. CTRA wu ramma-

TaKKe Tep (pvc.82.6).
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Puc.83. Tepuorpamua HarHe- 3

TaTenbHOR ¢ i{ ——B75A075M —~1NC Tepmozpamma
Nnacres 1 - npwwmaiouwi 60~ | 8% | 5 s s00mm 28 29 30 31°C
Ry.2-we eoy T

58 ' \
Z

- Z2Z2=

Tep HUA - OAHO M3 BaXHEMLMX cpencm
y NPOAYKTUBHBIX
B wmeloT  Tep ]
AecTByloLLMX [OGLIBAIOWNX ¥ (puc.83)
B cooTeeTrcTBMM C 3ajauamu, npu Tepi
[f no o
MOXHO paslenuTb Ha [iBe OCHOBHble rpynnbi: aBconoTHble,
AnR LY a
patyp, u P e
COCTOMT B P yp! " Ha cpoHe G
X ] YP 8 . Mpn
Jalla"lv npu
b nnacre, P
peaynbTatl moryr 6biTe  NonyveHbt "C nomoupio NoTeHuman-
T KaK o6
nepenagax Temneparypu. Tak W 06 W3MEHEHWM BeNU4UHbI
] Ypbi Npn 4YTO uy TaKmx
Gyner 7
Q@u3uKo- ] P
B pat LY c hnauko-
Ha p
Hed TV 1 NNacToBOW BoAL Aaxe B GNU3KO PacnoNoXeHHbIX nnacrax
Hedtb, CMeCbio YT [of 0 ,
pa R v w
cocTaB HedbTh, ee o o1 Ha
b Ky o vro W.®.Inymosy v
Aol cnocob 3a
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HebTH. Ken He Tonbko no
nes OAHOTO Nnacra moxer

P HO P
W3MeHsTLCS B 2,5-5 pa3 B oT Ha
CTPYKTYPe ¥ OT pacCTORHMA 10 KOHTaKTa HedhTb-8oga.

Ans maccosbix onpegenenud K, npobbl HedTM oTOGMpaloT u3
P P B 4MCTBIA
crakanumk B obveme 10-15 cm’. MpoSupky ¢ HedTbIO NNOTHO
3aKpLIBAIOT W 3aBOPAYMBAIOT B yio Gymary. B pumn K,

onpepensioT He Gonee uem uepes 7 CyT nocne oTGopa u3-3a
") (]

nerax
Hedb™!.
Ana onpepenenua K HedTM UCNONb3yloT  OTOINEKTPO-
KonopumeTpbl TUna ®3IK (GIK-1, GIK-M, ®IK-H-57, GIK-56).
Ans onpenenexus HanuuMA NpUTOKa HebTU M3 TOTO WNKU WHOMO

nnacra POKL n ero
3HaTbL y y Ken ana il
nnacra.
BenuuunHb NpuTokoB

@ =(Ken- Ken WK=K ) &=1-a1. Q=0aq: =0,

rae Ky, K&y, Ken - ¢ HedTH
COOTBETCTBEHHO M3 NEPBOTO, BTOPOFO NNAcToB ¥ AOCLIBAEMON cMecy;
qy,¢; - OTHOWeHUA NeGUTOB NEPBOrO W BTOPOrO NNAacTos K nebuty
cxeaxuHbl, Oy, @, Q - abconoTHuie nebuTbi nepsoro, BTOPOrO
NNacToB ¥ CKBaNMHbLI.
O

i cenasu mexdy nnacmamu. fina
CBAN  MeXdy nnacTammu

“cnonbayloT cnemmwe MeToﬂbl
1. MeToaw, Jitelel " HedbTM W BOAbI

"3 LY p ¥X CBOWCTB NO OTAENbHLIM
Npwn r ¥ CBA3W MeXay nnactamm

W3 uccredyeMoi  ckBaXuHbl  AoBblBaloT  cMech  (bniouaos,
HaChILLAOWMX Pa3NUyHbie MNacTbi, U WX CBOWCTBA OTNM4AIOTCA OT
CBOWCTB 3TasioHHbix Npob. Mpyu 3TOM MOXET UCNONb30BaTLCA 3chdhekT

vameHeHun K, Cmecu Mo cp c no
nnacry, :c¢¢-ex'r u3MeHeHus B cMeck HedbTen KouueMTpauMM penkmx
wn P KT1-

, aTomi Geop

cnocobamu.
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2. MeToAbl, OCHOBaHHbIE Ha 3akauke B OAUH U3 NAACTOB (Hanwme
MOPOAVHAMUYECKOW CBR3W  MENAY KOTOPbIMM HE  BhifiCHeHo)
PaAvoaKTUBHLIX U3OTONOB MW XMAKOCTEH C oBaBKOW UHAMKATOPOB C
riocneaylouyM akanu3oMm npo6 HedTU MNM BOAbI M3 KOHTPONbHOW
CKBaNMHDI.

3. Np o Moxro

wmeTon , MPW KOTOPOM, U3MEHRA

Ppexum paboTbl ckBa¥MH Ha OfHOM U3 NNacToB, YNaBMMBAIOT UMNYNLC
oT atoro B Hat Apyroro nnacra.

13.1.3. KoHTpons 3a nepemelyerHuem BHK u THK

Mpm p Takux T P IC| 3afay, kKak
perynup KOHTYPOB Hed HOCTH, OLeHKa
TeKyuimx koaca ¢ Aaun, obvema n ap.,
HeobxoAUMO  3HaHue yLL ne

rasoHed>TSHOrO M rasoBogsHoro kontakTos (TBHK, TTHK, TIBK)

B HacTosiee Bpemn padpaboTaHbl METOAWYECKME OCHOBBI
onpepenedus BHK, MBK u nNONMoxeHuA 3aBOAHEHHBIX NNacToB
NPaKTU4ECKN ANA NIOOLIX rEONoro-hUIMHECKNX YCIIOBUIA NPOAYKTUBHBIX
nnactoB. K WX YMCIly OTHOCAT Kak NpsMble METOAb, Takue Kak

KOHTPONb N0 flaHHBIM ¢ )
NPOMBICIOBO- ¢ , TaK W Ha
] P on
1POMBICNIOBON
KoHTponb no  paHHbIM P
rpaHuy p BOAbl B 3aneXb Ha OCHOBaHWW
of0  Hat 3a i ot
ol 3roT MeToA H: npocToii u He Tpebyet
p! U np P
n BOAMY, e HehTb, B paHee 6Ge3BoaHbIX
Moxer Ecrm
B Vi 30He 1 B He# ¢ TONbKO

BepXHsn HedJTeHeHacblu.leNHaa 4acTb nnacTa, Hauano ee 0GBOAHEHMA
06bIuHO CBA3aHO ¢ nofibemom BHK 1 coBnagaet ¢ MomeHTOM, korAa
ywero BHK HUXHUX
OpnHako crelyer yuutbiBath, 4T B cryvae MOHONUTHOFO rnacTa
u3-3a T M KOpKM B B
CKBaXMHE MOXET nDﬁBMTbCﬂ Bofia, Korpa Tekyupii BHK ewe
Al HUXe p Ha 2-3m.
BHK B8 npegenax
wHTEepBana nepcpopaqm No faHHbiM © fone BOAbI B NPOAYKUUM
pa PMYnbI - 1 p




OpHako

YL BHK atum 06biYHO KpaliHe Huaka.
Moatomy P nMue AnA
- ecnm HU3Kkas -
BHK Haxoputcst B HWXHER vacTv wwTepsana nepdopauuu, a ecnu
BbiCOKaA - TO B ero yacth B Bhic
IX xorpa 6nuaka k
] BOAI B MOXeT GbiTh CBS3aHO C
KOHyca ¥ BOAbI.

1! BOALI B pacr M BO
BHYTPEHHEM KOHTYpe sanexu, Ha TO, uTO
TEKYLMIA BHYTPEHHWIHA xonTyp B paiioHe 3TOW CKBaXMHbI NEpeMecTurics.
3Han yLLLE BHYTP KOHTYpa uepea
pasHbie MOXHO ero Ha pa3Hbie
hatbi U Ha p
sanexw. Mepexon omaxunu Ha pabory uucTod BoaoW (nonuoe

Ha uepea Ty TONKY 3anexu
CyLLL KOHTYpa G Ha npaktuke 3tor
MOMEHT c pori  ponei

NOCKOMbKY  AOGBLIBAIOLUME  CKBAXMHbI  OOBLIYHO  OTKNIOYAIOT npu
obBoaHeHHOCTM 96-98 %.

Meton no paHHbIM 06
c Anp 3
Ha sa
BOALI, AOGE BMecTe C Hed O 3TO BaXHO, ecnn wa”
3anexu npoucxomut nopkemM BHK ¥ KOHTYpbl HegTeHOCHOSTH
i c potita
3aKauMBaeMOW BOfjbI.
RarHuie o wavane i BOAOWA
(06biuHO OT no y cocTaBy OT W
nator

nepeaHel rpaHvLbl 4>poma uame'raeucu BoAbl. OfHaKo NpU 3ToM
HEeMb3A CYMTb O TOM, MO KAKOW 4aCTM MOLYHOCTM Mnacta

BoAa K A6 , a KaKan eé

4acTb Ha 3Ty AaTy OCTanach HeTeHaCHILUEHHOM.
Apcpex No AaHHbIM 06-
[ 3aBMCUT OT #
Hev U wier oAbl Yem aTo Tem
TecHee CBA3b Mexay 0 L 3a-

[ # yacTeii nnacra B uHTepBane nepdo-
pauywu. Mpun coomoi.usuuu BRakocTen Gonee 1,5-2 Takas CBA3b yxe
NONHOCTBLIO OTCYTCTBYET M AjaXe Npu BeCbMa BbiCOKOW oBBOoAHEHOCTV
B p W HWKE HEro MoryT

10,

OCTaBaTbCs yyacTm nnacra ¢ ¢
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n meton no , BCErAa Hano
UMeTb B BUly, 4TO NOSBnexHvwe BoAbi MOXeT 6biTh OBﬂSaHO He TOmNbKo C

P - nnNacToB, HO U C
- y p 0CTh
KOMOHHBI ¥ fip. NO3TOMy ANs aHanuaa cnefyeT NpUBNEKaTh TONBKO Te
AaHHble no P % no
B P
UMpKynsuvs
7 faHHbIX 06 Aans
bIX 06BEKToB 0 MeHee

3peKTMBHO, 4eM AN\ ofgHonnactoBoro obbekta. UM  MoxHo
MONb30BaTLCA NULLL B TOM Crlyyae, €CIU TOYHO M3BECTHO, B KaKod U3

obvexta Boga. Ecrm xe

B CKBaXuHe BOAY Q[alOT aBa wnu Gornbliee KONMUYECTBO NNacToB,
chop! o6 AN uenew  KOHTPONs
npakTUuecku HenpurogHa. [lo3toMy B MHOronNacroBbix OBbekTax
OCHO Ha

[PYTUX MeTofax.

13.1.4. KomnnekcupoBaHue pasnuyHbix METOAOB ANA
BbiA€NeHWUA 3aBOAHEHHDBIX NNacToB

Ocobo 3apava -
© noii -
MHOTONNACTOBbIH obbexT. B  3tom cnyyae rpeﬁyevcﬁ
HUe P (rabn.14),
M3yueHMN  MGMEHeHWS MO CTBOMY CKBaXWHbi  CKOPOCTH noroxa
cmecy, YPbi ¥ Ap. € NOMOLUBIO
P: P L B
nnac-m 3arem onp coctas NpoTUB p
MNTEPBANOB, ANA YEro WMCNOMb3yloT —3aMepbl Auanenpmecmx
poB, pOB Mnn
nocry! Bonu Takum
cnocobom oﬁecne-msaewa. ecrnn Ae6UT CKBaXMHLI AOCTATOMHO BLICOK
(Gonee 120 ™ /cyr) wB He

paapenenus Hehtu 1 BoAb!. Mpn MSHhI.I.IeM Aebure Boga 3 CKBaXMHLI

TMOMHOCTLIO HE BLIHOCUTCA, 4acTb ee CKannUBAETCs B HUXHER 4acTy
W MoXer CLUN 10 p P

B pesy acbepex peako

CHUXaeTcs.
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Tabnuua 14

MeTons! BHK n npu paa
b "
H: O Pe Ay
cre- y 3 METOfIb! UCCREAoBanNA
neHb nepdo- ’ A
payvm NNacta | KONoHHb! nnacy BoAw, r/n TenbHole
MNracr ObbriHas > 40 ArA. CTa, |rrn
nepcopu- K
poBaH Ha <25 Aarp, cTa, |rrn
nonHylo S
MOLYHOCTL | MnacTmaccoebie Nioban WK HIK, [rrn
obcapHule Tpybu|  BoamoxHas | UHHKT
OoMNT To xe 3K3C HAno O
o |Mnact ObbMHas > 40 HrK, HA no
§ nepcopu- WHHKy Naun Ci
2 |posan
2 [vacruaro
g
<25 - HAno O
Mnacrmaccosbie Tobas WK HAno O
obcagHbie TpyOul|  Bo3moxHas
OoMNT To Xe 3K3C HA no O
Mnact He | O6bMHas > 40 HIK, HAno
nepgopu- WHHKT, Nau Cl
poBaH WHTK
<25 - HAmo O
2 Tinactmaccossie Tro6an WK HAMo O
E obcafHbie TpYShl|  BOaMOXHast
g
K .
OMNT To xe BK3, HAno O
_ WHHKY
g OTIDE!‘\"Hﬁ > 40 MonHbiIA KOMNAexc ue-
I |3aboi CriepoBaHuii ANns cKkea-
£ KUH, BHIXOAALUMX U3
I GypeHus
o
<25 To xe
Mp: . OMMT - o6 Tpy6el, IKIC - anexTpo-

K3POTaX B SHCTUTYaTALMOHHON CKBIKMHE C MOMOWLIO KOHTAKTHBIX 30HAOB M 0BCaHBIX
MeTannonnacTMaccoBkix TPyGax; HA no O - HaBeAeHHan aKTMBHOCTb NO KNCTIOPOAY.
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Mpu Hebo nebure P npu

Ly MOXeT paTb  MeTop
W aK npu P
no creony BoOAA. B ans
W BOAOW,
TepmoMeTpumn ocuosauo Ha rou 4TO 06bIMHO B NNacT HarHeTaeTcs
BOfa paTypoii HUXe pys B cTBONne
£oBwi i c % YPO#,
nnacThi, ¥ BOAOW. Ho nockonkky
dPOHT OxnaxaeHus orcras'r OT (PPOHTa BLITECHEHUR, C NOMOLUBIO
PUM MOXHO by Tonbko TE
NnacTbl, Yepea koTopbie Npowen  obvem
BOAbI.

OcHoBHbIM 3a no
NaHHbIM p K0! i
OL{EHKM O ]

BneKxTpudeckue METOAM 60, )
rny yem TuBHbE. [Mpy C
nnacta  ONPEeCHEHHLIMW  BOAAMM  HUXHWA  Npefen  MuHe-

npu P o cnyyaw ]
UHTepnpeTauum AaHHbIX anex

5 r/n npotve 2540 r/n anNA  paaMoaKTUBHOTO xapomxa Mpwn

TUBHBIX

npn
3amepax BpeMeHHbie 3amepbl NpW NMOMOUM 3NeKTpoKapoTaxa B
QOHOW M TOW Xe Anatot 0

undopmaymio
MpeanoXeHo  HECKONbKO — TMMOB  OGCAfHbIX  KOMOHH,  He

P B
cHBaxuHe, OfHaKO B HacToslWee Bpems Haubonee paspa-

Borana u OMIT  obx
3nekTp Ly c

pacnp: B HUX JNEKTPUYECKUMU KOHTaKTaMy
[( Py o) VHCTWTYTa), COCTaBNSIOWMX
YacTb V.
3KCNNyaTaLUOHHbIA obbexT, ] obecneuvBaloLLmx BO3-
MOXHOCTB B BbiC -
TVBHBIX W3MepeHUt No  mMeToay W c Iy
Gonee yem M

oLeHIM BO

BpeMeHy.

Ouetika nonoxenus MK u MBK u unmepeasnoe 0b68odHeHUR npu
. B

Ia:lonux
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KapoTaxa, U3 KOTOPbiX p

p " 7} ap no
TennoBbiM HedTpoHaMm (Tabn.15).
Ta6nuya 15
MeTons! onpeneneHun l'HK* MBK B pasnuuHbxX
i [
Hi Lens PekomeHayembie
NacToBoil BOAb!. | onpenene-|
CKBaKUHbB! st OCHOBHbIE METORb!
/s
i uccnegoBaHua®
Nobbieatowan, nnacr| >40 FHK HIrK, HHKy, UHHKy
nepcopupoBaH rek HrK, HHKy, UHHKy
<25 FHK -
rBK 3K3C
KoHTponeHas, nnact >40 FHK HIK, HHKy, UHHKr
He nepcopupoBaH rBK HIK, HHKy, UHHKy
<25 FHK WHT, HHKq, UHHK;
rek OnexTporapoTax 8 OMNT|
* A MeToA -
Lupokoe wcnonb3oBaHue HEWTPOHHBIX METOAOB TNPU  OLEHKe
06 Tem, uTo Hbie NNacTbl B
oTnuume ot uwm Hed IX UMeioT
Mafbie " 0

nopei. ECi HehTb MO cOAEPXAHUIO sfep BOAOPOAA NPaKTUYECKH He
oTfMyaeTcA OT BOAbL, TO BoAopoAocofepkaHve rasa B 62/p, a
B 140/p pa3 YeM y BOAbI (f B Nnacte,

Mna).
Bce AU OLeHKM no pesy
W X bl Ha U3y B
30He NNacTa, He NpeBbILLAIOLEN AECATLIX AONeid MeTpa, NOSTOMy ANA
[AOCTOBEPHOCTU  OLIEHKM nontoe
P pi 30HbI MpO! dunbTpara ']
Haubx Takve B
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13.2. MeonoronpoMbICNOBbI @HanM3 COCTORHUR
paspaboTku akcnnyaraymoHHoro obbekta

13.2.1. OcHoBHble Nokasarenu paspaboTku

r

oBas i paspaGonm

BefleTcA Ha HedTenpoMbicnax (tabn. 16 - 19), B HIAY,
o6 u P b

Tabnuya 16
MpoMmeicnoBas AoKyMeHTauus

NokymeHT

CaefieHusi, cofiepXaluecs B AOKyMeHTe

Nacropt

06 beKT(06beKTH) aKCrNy-
ataywu, nara BbIXOAa U3 GypeHus U Havana skenny-
avayum, HavankHeie Ae6UTE HedTW, rasa, BOAw, Ha-
JanbHoe nnacTosoe AaeneHve. Cnocob akcnnyata-
UuM; uameHeHus AebUTOB M NNacToBOrO AaBneHus
BO BpemeHM; OGbi4a 3a KaXAGI MECAY U Hakon-
neHHas Aobbida HedT, XUAKOCTH, raaa; Aata Hava-
na ¥ ero xapakTep.

HbiX CKBaXWH KPOME 3TWX CBEAEHURA MPUBOASTCH
[AaHHBIE O TeKyLLEiH 1 HaKONSEHHOM 3aKayKax BOfbl

CyTouHble, KBap-
TaneHble, MECAY-
' Hble panopT.l, Kap-

NaHHbie 0 pobbive HedTh, BOALI, rasa, 3akauke BO-
Al no N obbektam
HarHeTaTenbHbIM uycram JMaHHele no Bcem ckaamu-

\:’WKM

Ham ecTo-

)

/

i

i o W AOBbive Heq;m, rasa,
BORBI, 3aboii-
HOM 1 npo-
AYKUMM, “MCTie CKBAXMHO-AHEN aKCnfyaTauwm, npu-
“uHax 6e3|eViCTBUS CKBAXUH

[

v Kap-
TONKM COCTORHUR

, 3 FHule cBe-
AeHun o CKBaMWUH i 6e3-
i o6k

obeosi-
HeHHbix), A0Oblde HedTW, BOAbI, rasa, MUAKOCTH
(ecero ¢poHAa U no criocobam akcnnyatayuv), sa-
KauKe BOAb!,
npoayklum U OHAa CkBaxuH, fobbide HedTM No
06BOAHEHHOMY 1 6E3BOAHOMY HOHAY CKBaNWMH

P A
BaHWUA CKBAXMUH

P i , [
APYrvx uccnefoBaHuiA
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Tabnuua 17

‘@opMa SKCMUITyaTaUMOHHOW KapTONKM

z
:
:
2

Havano 6yperus
KoHey GypeHus..

MecTopoxaeHue.

MNnacr.

rof

19

Lo6eiia Hech™y, 7| [lobriua rasa, w

Nobbiua Bogb

oJoago
ajaos

huoaw ee

ML00HHIHTI0BGO %

Tabnuya 18

oL9goY 0Jao8

huoaw e

dowed yisotes

ovAgoY alade

seHhoLAo-aHfado

nuoew ec

eNuoan 8
YAHT OUIMh

uuheLeAuuore
©00Bh 08193hULION

huospy

paborel

CreaxuHa Ne ...

PM:

... MnyBumna ..
-AnbTUTYpa .
...YanuHenve.. .

AvameTp KONOHHLI
Havano HamHeTaHus

MecTopoxgeHue. ..

auHERaWHdL)

BUIW ‘8MH
-eLaHieH auHauself

‘140 “1aLoged

o m qLo0HAaLALWKLOTOd|)
8 &
30
i

R £n

T ‘WIhEXEE WIRQ0

145 "1a100ed

9LI0HAU3LMKLOTOd))

g \ o

] WIRBYEE WORg0

W
‘eNRRIBE nnx:oiuaxuamo

P
e
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Tabnuua 19

Aannule o paspabotke 3anexu (06bexTa)

loposoit oT60p Hakonnew- | HakonneHHbii Yucno
Hbil OTO0P ( or60p, noBbi-
MNosepxHocT-| Mnacro- (nosepx- | tuic. M’ BaOWMX
Hele euie HOCTHEIE | creaumn
yerosws, | ycroeys., yenoeus),
Toic. T Toic.M ™OT
& =
= -y x 3
S5l x 55
88) 2 37
HERCES
= AEHEY
8 = EHER L
Elz|E|lz|El2|al g (33| & &g
=4 &
HEHEHHHEHHBE R &
1] 2 3 4({516| 7 8 9 (1011121314
Npodonxexue
MNnotHocTs cemin | Temn | Texywias| 3akauka [ Hakon- | Yucno
otbopa |Hedve- NeHHan | HarHeTatenbHbiX
| crBaxuH BOALI B
\ HedT, |orpaua [HarHe- | saxauka | CKBEXMH
feicT- | nepe- % or 6a-{ vatens- [Boabi B | feicT- | nepe-
/ eyouux | 6uiBas- | naHco- Hole HarHe- | eyiouux | GbiBas-
Iy umxe |8 oxea | T wux B
: aKe- 3anacos Wb, | HE€ aKe-
nnyara- 4 |CKBE- nnyata-
e THIC. M | KutHb, L
e, M
15 16 17 18 19 20 21 22

Ha ocHoBavun AanHbiIX Tabnuubi 19 CTposT rpadmkn paspaboTku

(puc.84). Onu warnngHoO
paspabGonim no o6veKTy B LLeNom BO

A
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%8

il /
/
0,500 17
.k<lg
I
400
1%

el ‘ -

/ //;W %
=

1T 2 C 567 8 9 RN 2R s 5617 101 fody
Puc. 84. Npumep paspaboTics:
[qy] - roAosan nobura HedTw; [gg) - rooBan AoBbMa BOA; [gy) - rojosas Kobeua
HnaKocTH; [S] - Tewywan MNOTHOCTL CeTkM CkBaXWM, ralcks.; [ne) - konwmecTso pabo-
TaKoUWIX CKBXVH; [77] - Tekywan ; [B, %)

pa3paboTkM 3aBUCUT OT pelllaeMbix C €0 NOMOLYbLIO 3ajay, a
NpOMBICIOBbIE [faHHble MoryT 6biTe eXeMeCAYHbIMU,

unu imMu. C  noMowmto rpagpuka
paspaboTku MoxHo GbicTpo P phie A
3aBMCUMOCTH,  Hanpumep, HedTeoTfaud OT  0OGBOAHEHHOCTH

nposywu.

Mo OCHOBHBIM MPOMBICIOBBLIM A@HHBIM CTPOAT Taloke KapTbi
paspaborim. Kak npasuno, nioban kapta paspaGoTiu cocTas-
NAETCA Ha Hauvano KanexaapHoro roga. Ha Bcex kaprax ovpa-
*aerca Hauan " Tel W BHYTpPEHHero

KOHTYpOB ¢ . H yacro
Kapty n Kapty or6opos

31! KapThbi HarnAaHo
CKBaXWH B KOHKPETHOW TOUKe NNacta, oGBOAHEHHOCTE MPOAYKLUMM B
370N 3 y ot6opa c
BbijeneHueM [ONMM BOAbI U HehTW. AHanu3 padfUuHbiX KapT

pab no per
paspaboriu.

Baxneiiwel xapaktepuctvkoid paborel nnacta npu aHanuse
pa3p p paKTep oTobpa-
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Xaemas C NOMOLLBIO kapT u3oGap. KapThi u3o6ap coctaBnsiloTes pas 8
xBapran. C wucnonbsoBaHueMm kapT u3oBGap pewaior cneaylouwe
3asaum:

no unu no oGnemy
no obvekTy paap WAK NO ero 4acTu;
I no ntoGoii 3oHe KapT u3obap;

y NMHMM  ToKa U NOMOXeHue

HEeTpanbHON NUHUK TOKa;

MCNOMNb3ys flaHHbie MO A0BLIYE KMAKOCTU Ha ydyacTke 3anexu w

rpagueHtT Ha 3TOM yuaCTKe, 3HaA LUMPUHY U

TONUWMHY yyacrka, MOXHO onpeaenuTL NPOHUL2EMOCTL no
aHanuaupyemoi 3oHe.

AHanusupys kapTbi uaobap C Apyrumu
MaTepuanamu no obuekTy, i 30H 1
a0H ¢ Aal , T.e. 30H, roe MoryT
P HeHbIo W HedTeid. UMes noctoBepHyto

obbekta paspabori B
06

LemoM U OTAENbHBIX ero 30H, Nerko np
CUCTEMBI BO3AGHCTBURA Ha OGBHEKT B LieSIoM U Ha OTAENbHbLIE ero 30HbI.

13.2.2. AHanus pa3paboTku akcnnyaTauuoHHbIX
obbekTos

Te loBOe ! obbekta  paspaborn
BO o
aHanus paspaﬁorm
o6bekToB. O yene
NOfyJeHUe [1aHHBIX O TOM, ooomercmyer NU TEKYLIAR U KOHeuHas
Heqﬁeomaua obbekta i ] npu 3Tom

Of "
NPOEKTHON U ¢awmuecxoﬁ HedTeoTaaum.

Cxema iX 0ObEeKTOB Kak npy
Tekyuiei paGore, TaK u npu oueHke 3bHeKTUBHOCTU METOAoB
NOBbILLEHHOW HebTeoTAauM BKNIOYAET:

yTOUHEHUe NOACHETHbIX NapaMeTpoB,

y no 0BbeKTy 1 ero yqacTkam;

A fyto reo. i ']
¢ 7 obbexta u ero
Y4acTKOB;

obbektoB Mo reonoro-
no i

[J
HEeoaHopOAHOCTH;
NPOrHO3 KOHEYHO HecbTeoTaauM;
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¢ c n no
- o " o
paspaborku.
MosAcHUM HeKoTOpbie GNOKK AAHHOW CXEeMbI.
Npu ¥ XapaKrep

HEOGXOAMMO ONpefenuTL, K KakoMy WepapXMYECKOMy YPOBHIO ero
MOMHO OTHECTM W, COOTBETCTBEHHO, OXapaKTepuioartb €fo ¢

: or npi i pasp n 0cob a
TeofnOrMIECKOrO CTPOEHUA Ha OAQHOM WU TOM Xe obGbekTe MOTyT GbiTh
yHacT, o K pa: YPOBHAM.

06LEKTOB W parXMpoBaHMe Mo
reonorudeckol HEOAHOPOAHOCTM MPOBOASTCA ANA  TOMO,  NTOBbI
pacnpenennTs  UX B MOPAAKE BO3PAcTaHUA WM yBbiBaHUS

noTeHUnanbHoW Hedreoraaqm, pas 8
o i . Wa n
MOMYT OCYLLS c p OLeHOK, P h
Koppensuuu ro  paay nc o
pa3os npu P
K ¢ va (i ) MOXer
p ca ¢ 0 p 0BO-
CH} T.C.Kam6ap:
M. UM n.r.n w apyrux. Moacuyer HavanbHbIX
# Hedb™m C P
o Ha xapaxTep
Ou™ (Oxs Op) tRe Oy, Oy, Qp - waxonniewwan poGbra
Hed™, v BOZL! € Havana paspabonm.
H AaloT A peay npy
BLICOKOW N Heb D
P WM MNpn k> S "
CTaTUCTHYeCKMe MeTOAb! MporHo3a Hed nmetoT 60
P . Bonee pl ANR - Np yweid n

na4m
reonoronpoMbicriosbie Mogenu (AMMM). AHanuTuueckoe BblpaxeHne
npocTeiien (AFMM)

7 = Ao (1) - B(1) Kyeop Kaan -

rne A (1) - b uneH yp B
¢ Ibii MOMEHT B (1) - koah npw reosioro-
W MOMEHT
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Kyeon - i . Kian
koadppuumeHT 3anaca HedTH, NPUXOARALLETOCA B CPEAHEM Ha OAHY
CKBAXMHY, PaBHbIA OTHOLIEHUMIO Oaxr. Ha cin. /Conr -

M T™MNa OLEHUTL M LM
uedﬂeomavy Ha niobow ctaguu paspabomia.

Ha aaknio aTane akmmueckyto
W MoTeHUwanbHylo HedTeoTaauy aHanuavpyeMbix OOLekToB W

c

. Mpun A6 MOryT  GbiTb
cneqylowme BapuanTbl

1. ParxupoBaHHble 3HaueHMs HedbTeoTaauM coBnajawT C

i a
thakTuueckan Hedpreornaya 6nuaka Kk npoekTHo. Mpu  aTom
cbaxrmecxan HedTeoTaaua GyneT 6nuaka K NoTeHLUanbHON.

2. creoTha M He c
P pameTpos. 310
MoXeT O6biTb CBR3AHO C nNepeTokamn HedTM no  oTAenb-
HbIM y4acTkam obbekta paspaboTkm MnM OTTOKOM HehTW B Bbilue-
WM HUXEneXawme MNacTbl. J:launoe npeanofioxeHne  AGIKHO
6biTh c

P '] #. Mpu oTcyTcTBUM
P e pa3p: Moxer
6bm> Y pasp:
Ocl LW
na pasp , FMBMAIOTCA  cuCTeMa
ul " cenm C
CUCTEMbI  3aBOAHEHWA  MOXET  3aKMIOYaTbCA B yBeflMueHuu
" pal areHTa, B I Ha
nabupartensHoe unu nnowaa+oe 3aBoAHeHuUe. MNpun
n cenm
P He cenwm.
MNpwn' sTom He , a ob i
xapakTep " ceTk M B
6anaHcoBbiX  3anacax, NPUXOASLMXCA Ha  OAHY cxaa)muy,
Mpn " ceTk ¢
6nu3ka K i He npw
BOAMT K noBbILIEHAID nedﬂeo‘ma\m Mpx npesuu.lenuu GanaHcoBbIX
Ha y
CHUXRIOTCA (yLL{E ) i  HedTeoTAAuM.
O Ha ofiHy 5 C

yBENUUYEHUEM  BR3KOCTM HeTM M pocToM rsonormecmﬁ
HEOAHOPOAHOCTH
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13.3. KonTponb 3a 3aBogHEHUEM U OXBATOM
3KcnnyaTauuoHHoro o6bekTa npoyeccom
BbITECHEHUR

Npw pa3spaborke rasoBbix MecTopoXAeHWH, KoTopan
B o

> npyn 6ol ra3a,
ofbiiHO Bechb o6bem 3anexw npeActasnsieT coGod  eavHyio
ra3’ofiHEMUYECKYIO CUCTEMY, BCE TOYKM KOTOPOW B3aUMOAENCTBYIOT
mexay coﬁoﬁ B 3TMX ycnosuaX npakTudeckM sBecb obbem 3sanexu

Mpwn Hednnum P W c

HebTM BOAOA nyTem
sosnemc‘rm Ha NpOAYKTMBHbIE MNacTbl 3aKkaukod Boabl. B atom
cny4ae NoONHOTa [PEHNPOBaHUA OGBLEMa 3aneXy 3aBUCHT OT MOJTHOTb!
oxeara NpoAYKTUBHbIX NNAcTOB BO3AEHCTBUEM.

CreneHb obbema obbexTa B pa3-
paborky P PASY Y oxsara MPOAYKTUBHLIX
i ( i oxsara). Moa koadpm-
UMeHTOM oxBaTa o1 ¢
obbema nnacta obvekTa), oro
Ha Anaty i KO BCeMy HedTeHa-
cumennomy obvemy nnacra (:lane:m aKkcnnyaraumuoHHoro obvexTa).
B cBsian co 0% reo! P 6Gonb-
oﬁbe«'me b10, P 0,
W wx []
npocnoea peAm ynaeTca oxearta, 7
Yem nonkee np p y
oooﬁemocm reo. P HbIX , Tem
BbilLe oxgara, y
66 # aTofo d wrpaert p ponb
Npy BbIGope cucTeMbl paspaboTiv ANA HOBOW 3anexu.
npu nayHeHum oxeara oro o6bexTa B03-
oxear no no n no

obvemy KoocMwumem oxeata no MOLWHOCTH Lm,;, paseH OTHO-
eHnio Hed

K CyMMapHo# a@emam neqareuacumeuuou MollHocTn obbekTa.
B

€A Te NNAcTB U NPOCAION, B KOTOPbIE NOCTYNaeT HarHeTaeman sona. B
[NOGLIBAIOLMX CKBAXMHAX K HUM OTHOCSAT Te NfiacTbl U NpoCNou, KoTo-
poie "paboralor” ~ oTAaloT HedTb B YCIOBUAX OTHOCUTENbHO CTa-
6 wnu naxe o
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KoachpmumenT oxeata no nnowaanm Kiys — onpepensior

ans obvekTa p B OT 4 OH
paseH LU A o , K obLen
Topa B np
sanexw. Ha npaktuke OBbIUHO C OMpPeperieHHo Aonei ycros-
HOCTH oxsaTa No  nMoiwaau
oTAe nnacta ¢ oxsata no ob6vemy
KoxaV
Oxear nnac'ra BAMSIET Ha HedhTeoTaaNY
n Ha 3anack!
Mannen‘aeuue 3anack HehTH: Q,m Qo Ks Koxp . T88 Qs M O -
3anackl HedTH [} , Ky -
pear i b MeHT 4 Koxs -
Kko3¢hhUUMEHT OxBaTa NNacTa 3aBoAHeHNEM.
MNpakTuiecku npu pasp 6

C Ko3(h(PMUMEHTOM OxBaTa nnacta
duumeHT oxeata B OGonbluei

, T.e

BNMRET Ha HedbTeoTaauyy MO 3afiexu C AaHHbIMK UMK~
XUMUHECKUMK cBoWcTBamMu HehTM. C pocToM Takux ¢haxTopoB, Kak
il nnacra, HedH,
3anexw, np Ha b oxsara
3ot ] cuere
a4 p i @

Zponynumoro nnacta.  fna ee onpsneneum Menonb3ayloTest
W otaauu no

u poG B 126n.20 npuBOARTCA

AaHHble O bch oxsaTa no n no

MOLUHOCTH  COXHOIO  o6bekTa paapaﬁorm npuypouenuoro X
ppH i Tonwe

. Ap P npu 80 % npoAaykuuu no

y4actky.

Mpu oueHke KoapchuuMeHTa oOxBaTa  BbIAENSIOTCA,  Tak

CLU LU nnacra.

AxTMBHas LM no " n "

rpakuyam  npoduneidl  OTAAYM,  CHATBIX  NPU  pasfnyHbIX

pabotol Mo paHHbIM

BbIAENIEHHbIX aKTUBHbIX TOMLUMH MO CKBaXMHaM CTPOAT KapTbl 3TUX
TONuUWH Mo BCeM nnactam. C MOMOLUBI0 3TUX KapT NOACHMTLIBAIOT
obbeMbl nnacra, o; KaK no or
nnactaM, Tak M No yyactky 8 uenom. OTHolenne obbema nnacra,
OXBAYEHHOTO 3aBOAIHEHUEM, KO BCeMy OGbeMy M faeT KoadhuuneHT
oxBaTa Nnacra 3asoaHeHueM (Tabn.20).
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Tabnuus 20
KoaddmumenT oxsaTa nnacta 3aBofHeHUeM

YRenwHan Kﬂ#ggem‘ oxeara nnacra 32BOgHeHVeM
None mfmanb, Cn Cv Cviy Cvi | Cymmap:
ralcks Homo
nomo_!
tOxHoe 12 .65 .37 .11 49 0,51
Cepepoe 21 41 | 042 | 018 | 036 | 037
BocTouHoe 18 ,66 08 .05 .43 0,43
Yuactox s .57 17 10 .41 0,43
yeriom

AHanu3 Tabnuubl NokasbiBaeT, YTo KoAULMEHT OXBaTa BbilLe Mo
Gonee oaHopoaHbiM Nnactam (Ci, Cvi), T.€. N0 OCHOBHbIM OGbekTamM
pa3pabonia, ¥ 3HaYMTENbHO Huxe No Gorlee HEOAHOPOAHBIM NnacTam
Cvi Cvi,. Mo ov) nonam oxBara o oaHUM 1
Tem xe cy cenm
CKBaXUH, yTo xopomo 0 npu b
oxeata ro cesepHomy (21ra/cke) u loxHoMy (12 ralom) nonsam,

Ha Y0, 4TO y
MIONIO HECKOSbKO BbILLE, YEM MO CEBEPHOMY.

OxsaT nnacta 3asofHEHMEM BO BPEMEHW 3aBUCUT OT (PU3NKo-
XMMUMECKUX CBOVCTB HEhT! M FEONOIVMECKDH HEOAHOPOAHOCTH (Tabn.21).

o biIM c 1 HechTblo HauGonbumin
pocT oxsara nnacta npu
npopykumm Ha 70 % u Bbllte, YeM n obbscHseTc oTbop Gonblioro

soant. Mo biM ObbexkTam ¢
i Hed 16 i npupocT hi oxsata
p npn manod p
Tabnuua 21
AnHammnka oxsara nnacTa 3aBofiHeHUEM NPH PasNUIHBIX PUIUKO-
i HeTH M reonoruyeckon
HEOQHOPOAHOCTH
XapakTepucTuka O6BOAHEHHOCTL NPOAYKLUUK, %
obvexToB 10 [ 20 [ 30 | 40 | 50 | 60 [ 70 | 80 | 90 | 98

HeopHopopHsie ¢ |0,08(0,14)0,18(0,25|0,28(0,36|0,42(0,50(0,70{0,76
BbICOKOBASKOM
HepTblo
OpvopopHbie 0,38/0.45|0,52|0,570,60|0,62(0,640,66|0.70(0,79
€ ManoBA3Kon
HegTbIo
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13.4. MeTtoap! perynupoBaxusi paspaboTku
3KCNMyaTayUoHHbIX 06beKToB

Ha ocHose ] 3a 7 [l
rasosbix s Mexay
chaxTMieckumy v np 4TO CRyKMT

ans M no B
coorBeTCTBME (HDaKTUHECKOTO XOAa Pa3paboTkM C  NPOEKTHLIM.
C aTux P A W CRyXuT perynuposaHueM

OBBLEKTOB HE@TAHBLIX U ra3oBbiX
P i, POE MONHO yucTo

6e3 M ¢

p: Per B KaX4OM KOHKPETHOM
cnyyae np coboi ylo 3agavy, Kak
A ydeta reo. obvekTa w
[ 7l TaK u

YL
pa:paﬁorm Ha MOMEHT Havyana perynuposanuﬂ
3ajava perynupoBaHuA 3aKMIOYaeTCH B AOCTUXEHUN

BbIp: 3anacos yr P n
TaKmx p pasp
b AnA HeTM M rasa. Paspa-
GoTka perynup B c 10
MeToAa0B.
K uncny per
1. " yaTauu 106 n
nyvem wm y ux
n 8 nnact 8ANOTL N0

(¢ )
B cKksaxuHax, IKCNMyaTWpYIOLMX HEOAHOPOAHBIE HU3KONPOHM-
u nnactwi, per HUA C Mo-
MOLLbIO pal , TaK Kak npo-
AYKTMBHOCTL WU AebuTbI
HEOAHOPOAHOCTM nflacTa. B crBaxmHax, sucnnyampynoumx ofHo-
poAHbIA NnacT ¢ NpOHUL
paBoThi CKBAXMHLI MOXHO MEHATL ECUTH B mupomx npepnenax. Mpu
no

BABOE CETKM

cksaxmH Ha nnact i B P 7
nRebut nytem pabotb
Ha ypoBHe. Cneayer oTMeTuTL,

yTto o6vexT paspaborim nnacva [ Baannncmo MECTOpOXAEHUA
camblii " Yp.




HecmoTps Ha To, 4To OBy oT6op nyTem per

p epTeoTnada W3-aa
cetm Ha MyHKTOB.

2. Obwee 1 rnasHbiM n Pl ol Ha

WHYIO 30HY € UYenbio ¥ npuTOKa HebTH U3

oTAenbHLIX MPOCIOEs NNacTa WM pacxofa 3aKauuBaeMbix B HUX
BellecTs
TexHuueckn rocTasneHHas  3afada  MOXeT  AOCTUraThes
" b m, i

nnacra

W ap.
3.

pit B BAAOTL A0
TPeLUWH B MHOV 30He. Pl
3aKauka  pabouMX  areWwToB B Mpocnou  Nnacta  npu
¢ Har nau
N3BMEHNA HarHeTaHWA ©nnoTe [0 MAAaBNEHUA HWUKe AaBneHus
uto K 3anaca aHeprum
PACTBOPEHHOIO ra3a.
4.

[+ OHHbIX  NOTOKOB B
HEOZHODOZHbIX MNACTAX, WTO MPMBOPWT K BLITECHEHNO HebTM W3
TYNMKOBLIX 30H WM MONYnMH3. B OAHOPOAHLIX MnacTax MaMeHeHwe
PMNLTPaUMOHHBIX NOTOKOB, 0COGEHHO BEMMaN Hewrpanu-ux NUHAA TOKa,

BefeT Ky
3aCTOMHbIX 30H.
K per X c
paap i, OTHOCAT
1. Ovarosoe u P 2 Ha p
6 nytem 3aKaykm B Nnact areHTos 4epes
cneywaneHo  NpoByp uepes
P m PO Vi Ha oT, Y
yJyacTkm oGbeKToB.
2. YnnotHexue ceTi npu i cxeme
WX paccTaHOBKM C Lefbio
3anacos.
3 B P € yenbio
obbekToB
4. dop i oTGOp HMAK (@OX). ®OX - oauH U3 meTo-
ROB per Ha i ctagumn, He Tpebylowmin
paap Ero TaKxe oT yBe-
e naun. MNpn ero KaK npu-
pocT noGbitM HedTH Bbillie, YeM NpUpOCT Ao6bLIYN sonu MexaHnam
adpexta npu GOX obr P p cun,
ebiTecHeHneM HedpM M3 P
apcpexTa anek
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K: i u3 Bbllle per
i Ha obvexT B or
TEOSOMMHYECKNX YCTOBUIA MOXET, B CBOIO OMepesb, peanmzoaama

pa; P

13.5. BnusHve reonormyeckoil xapakTepucTuku
o6bekToB pa3paboTku Ha BbIGOp MeToAa NoBbLILEHUS!
HedTeoTAauM (ro nannbM M.A. Tokapesa, A H. Yepsskosoi)

OpHo#A  na # HeTAHBIX
MEeCTOpOXACHWUA RBNRETCA ebibop ocpq;emsuoro BO3-
i 3TMM MeToabl Y
paum (MYH), P Gonbwmin
npupocr n06blun HedbTM No c 6
TexHonoruM
M yi b naum He TOMNLKO
. HO M rpyno- 3HEPro- U HayKoemKme,
4To onp W ow pUCK  MX
npumenenun. lMpoctoin n P " u3
y W Ha Hedy nnacTbi MoXeT He farb
nonoxutenbHoro adxpexTa.
H Ha
y paum (@ x P B OTp
[ 3 70
] biX U bV
), He
aa)daex'msuux

ANA Maccosoro anegpeunu B u.mpomu AvanasoHe reonomeckux
ycniosuid. OcHoBoW BbiGopa TOro MNKW WHOTO MeToAa nomeﬁcram«

DOMXHO GbiTb ero <
AaHHoro v B pabor no
MeToza Y Ha TOM UMM MHOM

MECTOPOXeHUH onpeaensioT peqerrrypy W NapameTpbl BbITECHSIOLUX
areHToB, OGLEMbI U PEXMMBI 3aKak¥ B MNACT, CUCTEMY Pa3MeLLenus
ny nx

"

K xax B OV
pervoHax, 'ral( " B qenoM no cTpaHe oGobuieH onu‘r peanusayun
[ MYH wa
xapaKx -:nescrpom reonoro-uanseckux

" y 310
no3ssonser Gonee 06 BEKTUBHO yuuTbiBaTHL ©ocobeHHoCTU

LV puHL pet
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obbexToB npu BbiGope
Tofo w uroro MeTonia Bo3neficTBMS, OfHako AaTb AeTanbHoe

L HauGonee

8bl u y HedbTeoTaaumM

6e3 cpenu o6wei

154 obvextos ROCTaTONHO no
ceoeit Ll ¥ xap rpynn.

H uTo  Npuypo! obvextos K

P P KOMY He

xapaK VX KaK YNy OTHOCUTENLHO

POACTBEHHBIX uﬁbenos _ eeuay :maqwrenwo« BapALMOHHOM

napamerpos. Q/mecmym Takue OBbeKTbl, Ko'ropble HecMoTpR Ha

OTﬂVNSCOTCﬁ or AWI‘MX 06\:8!(1’0! arToro mMnnexca no p»uy reonoro-

, u4ro 8 utore pyal
w:eﬂmdmwaqmo 3TUX OGBEKTOB.
onuoro w3 akTopHoro aHanusa - Meroaa
FNaBHBIX obbeKTt 8 pa3-
NNYHBIX paturpad MeTon rnas-
HBIX naet by KaK uayua-
emble 06beKTLI No y TaK u camu npl no ux
oMy BKriagy 8 - rnasHble KoMno-
HeHTbi. Takum oBpasomM, Knaccudmkauma oﬁ\;em)s Ha OCHoBe MeToaa
masuux Gonee 06 P
npn
Meron 137 o6 Bonro-
Ypanu:xou HrA, Smanuou Cubupu u Cpennent Asuu no 20 reonoro-
[ B npt TNABHLIX Gbino
[:] NATL P mexay cobow rpynn obvekTtoB. K
nepeo# O B P ppi HOTO feBoHa
Ha, a Taloke pbie 06beKTbl C: " ]
Yeunn. Ko BTOpO# rpynne OTHOCATCSA 3aneXn SACHOMOMAHCKOIO
p , i u Ci ]
TpeTsio rpynny o6y L F )
a Takxe pble oGbexThl M rpynnbl. A

3anagHol Cubupu BownK B 4eTBEpTYIO rpynny, 3anexu Cpeaxeid Asuu
- 8 nATyl0  OBLeKTbl NEpBO, BTOPOA U TPeTbew rpynn no crenexu

BbipaGoTaHHoCTM M P
BbIp: HbIX W a n
cranum p OGman
nsTH rpynn  obwekToB paapaﬁovm



WIRIOMHALL] IHBWaT IRHWLL]
§92-2'L [028-0'99( OE-1T {0'0L-0'L MWB0LIO00U O WMKENOBU
WHEY MOHYad) BMHBIKOOLIOW amgoleumogayou-hdeay| \
WOLHeW
-8h WILOMHMLI ‘WISHIBHOQ
£02-19 |0s2-00v | s6-19 [£11-g0| -dexnomdoeuuox ermHe,
Wdngd uoHtreURE -#ddaL u| Al
(1917 ‘eanomewosday) 17+l ‘sanoxoitHog ﬁq«d WOLHOWS WIALONHHLI)
1auuAds u €0L-1'e  [0'€8-0WL| v2-1T | Le-Lt -OHLBHOQEN ‘'WILoMHNL)
ewdete s§._8: 2 11
IHOUEE BEXOHBLIOLOHOH
oaxomOHeQA |  'eoNoHMdy  ‘eaxc@edsitMo)  ‘aoxou|
nHey u egdrieg
HOY)  WI0BUQO  yoXowdel  ‘(ledEo  umEeH|
ougl ‘Mg ‘aoxanngA  'llg ‘eaxonederd 'lig + Ig ‘eoxo WOLHOWEN WISLOMHALL
goLq)-o80udey) WioBUQO Woxodewe) eHeldoidod  0'vE - S'0 0'16-0'cL| 19-8L |€'PE-b'Z | -OHLRHOGdEN ‘WG LOMHWedX O]
meq BiHOEHJOITEM OJONOHKLIOUOHIK 1§
g WOLHBWEN WIFLMHALL
1Y '@0MOHEHALOE) MIJBUGO MOXOdEWED W m:EboEoH— v'6-Lp'0 [S'T6-0'cL| 8E-8Z | §'9-0'L ~OHLEHOQA®X "WIALONHHLL 3|
meg eHogal WmuoL N WIMHEhOAU 81l 1
e i
~Vodonoer| v, ‘Yodou| Do 'ed| i, =
HOXOBhHIOLI0B) 00K -Aredeu 1008
vualeeexou|  -HeMMO| -Wel wes| -e6a| 3
BIIHONBLIUNON | -BHOLOH| -OLOBUU| "LHOOHLO 8
80L¥6290 | eodowreturon|
20 10490 SIHEOHIO)| 0|
90 uuAds d P semgQ

2Z ennugel




Nepsyio rpynny oGuekToB, Np: y B
REBOHCKMMM  3aneXamu BalkopTocTaHa, a TakkKe HEKOTOPbIMM
[& i M UeuHn, MOXHO
XapaKTepu3oBaTb KaK rpyriny OTHOCUTENLHO OJHOPOAHLIX OGLEKTOB ¢

ManoBs3koi HebTbio  Bropam rpynna  oGuexToB - 3anexu
SACHOT aarop , N “
C: obbexTH ¢

BLICOKOBAIKOW ued:'mo Ha OCHOBaHWM TeONOTMYECKOTO CTPOEHUA
3anexei TeppUreHHOM TONLLUM AIEBOHa W SICHONONAHCKMX 3anexeii ux
MOXHO  OTHECTH K Tp n

MepapXu4ECKMM YpOBHAM COTMacHo cxeme (cM. puc.18), 1. e. oﬁberru
MMEIOT CYLUECTBEHHLIE OTMUYMA B [EONOTUHECKOM CTPOGHWM, 4TO
HeoGXOAMMO  yuuThiBaTb NpU  BbiGOpe MeToaa  yBenuueHus

paum. Ha W papa POB MOXHO

BLIBOA, 4TO Tepp Tonwa p Vil
B 30HE wnu , Menee Graronpi A ona
uem AEBOH. B  cBaamn

c :omM ana nosuweuvm sQ)d)errmauoc’m cuctem  paspaGoTiu
obbekToB ppi TONWW
ucnonb3oeath coBpemeHHbie MYH. Wcxops u3  ocobeHHocTed

reonoro-¢hu P W BTOpOW  rpynnbi,

B r bIX ANA  AaHHOrO  Twna

KONNEKTOpPOB  MOXHO w

NOBLILLEHUS HedreoTAAuM: napoTennosoe Bo3peiicTene

14 T ] BHYTPMI

ropeHue (6 T ) 7 (6)

W wenoun(3), a Takke BOAOralcBOE (B TOM 4MCne C WCNonb-
per Har yrnesofio-

POAHOIO ra3a NOA BLICOKUAM n

Bo3aelcTeume).

Ha mecTopoxaenusix cesepo-3anaga batukoproctaHa, OCHOB-
HbiM  Ga3nCHLIM  HebTeHOCHBIM OGBLEKTOM  KOTOpOTO  SBNAOTCA

oT pp! A TOonwM (Apnan-
ckoe Kpax 7] rpynm,l) uaxonneu 6one-
WOl  ONbIT  NPOMBICNOBLIX
HedreoTaAuM.

OawH 13 HamGonee KPYMHBIX NPOEKTOB NOBLILLEHUA HedTeoTaa M
npu T n ero
6bin p Ha y H W nnowa-
an Xapak

¢ 304 ¢ 6o

HedT 1 BoAbl, a TaKkke une bIMW iA

nnactoB.  PesynbtaThl  OMBLITHO-NPOMBbILUNEHHLIX  pabot  no
BO3/IEACTBAIO MONMMEPaMM M LLENOYHO-NIONUMEPHLIMM PacTBOpaMm
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noKasanu BuiCOKylo 3¢eKTMBHOCTL MeTofa. BeifBneHo, YTo NomMumo
oxsaTa A Ha 40-60 % W CHWKeHus
NpOH BbIC
HedTeoTAaumM yBenuuunca Ha 4,5-7 %.
MonoxurenbHeie pesynsTaTsl NONyYeHbl NPW  UCNONb3OBaHWK

CUNUKATHO-L@NOYHOTO Al Ha Hi i, Apnan-
CKO 1 BATCKOM I o P . OfHako B
yenom P Ha v uenu
( oxsaTa W BbIp Y

3anacos Hecpm Mol ] U3 Bbl

y4acTkos), MeTof MOXeT GbiTb WCMONbIOBaH CE30HHO, Tpebyer
NPUMEHEHWUs “yMArMeHUs™ BOAbl, @ Talke XapaKTepuayeTcst CrOXHOW
TexHonoruen.

H Ha obLyer P
WUCNONb30BaHWA  TennoBbIX Aana 7]
BLICOKOBAIKAX HE(PTE B TEPPUTEHHBIX KONMEKTOPaXx, —OMbiTHO-
npo no By y P
Ha Awmcmm ydacTke Apnanckoro Mecropo;menmn, ABNS-
06 bexToM,
conepxamum cepﬂw:ryno ued:'rb TMOBLILIEHHOR  BAIKOCTH,
oKasanca HEeAoCTaToONHO 3pPeKTUBHBIM. HepasHomepHoe

pacnpefenexnMe OCTaToNHOM HedbTM MO TONWMHE,  BbICOKan

NPOMBLITOCTL NNacra, ero HeoAHOPOAHOCTb, a Takke [ABWXeHwe

BO3flyXa MO NPOMBITOR BOAOA BLICOKONPOHMLIAEMON YacTu nnacta Cyi

He MO3BOMANM CO3faTL B NnacTe BLICOKOTEMMEpaTYPHLIA NpoLecc

ropeHms.
B

wee Bpems T K TeppUreHHomn
TONWM P pasp Ha HOBas
rpynna  BbICOKOT 7] Hedpre-
oraaum - Kp metoabl y HedTeoTAaUM HA
ocHoBe chipbA P oro  n
NPOMCXOMAEHUA.
MeTporpachnueckoe usyuexue TlopoA nnactos 'reppweuuou Tonum
P \P. ©°, ° Y
] KOHCTaTI -:ro npokaka
uepes HUX pacTBOPOB Guopearemoe npuBena K perpeccuBHbiM
p poB CBRIZHO
pRpa T IbIX

WNaToB, Kanbuwuta, NupuTa). Takke noa BRMAHWUEM Guoxummecxux
npoueccos 6Lino P
T X accanbTeHoB M CMON B HehTAX,
HaChILaOWMX 3aneXu IToA Tonuw. Ha OCHOBaHWM  3TOrO
co3faHa TeXHonorms cenenmauou aaxynopm BbICOKONNO-

npor PUA, P 6bina
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vcnbiTaHa Ha MUrposckom  BORAMHCKOM, loromam-Maxcmoacxou
BypaeBckom u Apnaxckom  (HO:
AEHVAX.

3a cueT NpUMeHeHnn meToaa nonyueHa AononHuTenbHan Aobbiva
HedTh, oxeat

. Kpome Toro, aaHHan
-ofHa n3 BLIMOAHBIX.

Hmumd:e«mskumm nna A@HHOA rpynnel oGuewroa oKkasanuck

aKTUBHBLIX BeLiecTB (nAB) (0 05-02 %) a rame axmsuumm
areHtamm  Tna  BOUKC, “C b
Hble p
7o, uto Ha  Hukono-B wan \p.

B pesy ucn MNAB_ “Heowon”,
A0192, KoHueHTpauveid 0,2% Gbino 3adMKCMPOBaHO HeKoTopoe

yBenuyeHwe Temnos npupocTa  A0GbIMM  HebTH,  TexHono-
rmyeckan  adxpeKTMBHOCTL  MEPONpUATMA  oOkasanach  PaBHOM

)- B YacTHOCTW, HECMOTPSA Ha

Hynio. O npt atoro , no

pana pym-
OMHbie MpOLECCH, @ TaKke BHCOKER OGBOMHEHHOCTb KOMNeK-
Topos.

TpeTbio IPYNNy OGLEKTOB, BHAENEHHBIX C r\oMou.Lblo meTona
TNaBHLIX
MecTopoxzeHmun TatapcTana, a Tawke »exompue Mecmpomenm

Mpukamckoid  rpynnel,  OCH ¢ M
OGBLEKTOM  KOTOpbIX o ppi neBoHa
OGbexThl XapaKTepuay Hec P )

ManoBA3kuMu HedbTAaMM. 3anexm P

HaxofsTCA Ha no3aHeA CTaguu pa3p: uto

BaeT nagenve Aobbium HedTw. B caa:m C 3aTUM r\o Mepe supaﬁmm
peako p MYH

ANS WIBNENEHWR OCTATONHMBIX 3ANACOB M3 3ABOAHEHHBIX MIACTOB

Kak BUAHO 13 T1abn.23, AnA  reonoro-hUNNECKMX  YCNoBMIA

PP Resova Tavap: yxe B ee BpeMS
WMEeIOTCA  IOCTaToNHO  3(pheKTMBHBbIE  MeTofbl  yBenuueHus
HedTeoTgaum - ,  3aKauka T P ]
NONUMEPO-ANCNEPCHBIX cuctem, acupa yennionoasl,
P >NOH meToab i OpHvm 13 Haubonee
TUBHbIX K reonoru4eckum

Y b L

HedrenssneueHmn Ha 3-10 nynkTos.
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Tabnuya 23

¢ no npu MeTofa FNaBHbIX
& 6
Merop yBenvienus ObvexTi | O6bexms | Mnowagy | O6bexT, Obbek-
HedreoTAzM Teppu- Teppuret- | Pomaw- | npuyposen- | Tet
FeHHOMA HOM TONW, | KMHCKOTO | Hie K nonu- | Cpea-
Tomum AReBOHa | MecTo- MUKTOBLIM | Hedt
HWKHero Bawkop- | poXa KonnekTopam| Aauu
Kapbora TocTaKa | (reppu- 7
Bawkop- reHHbiA | CuBUpU
TocTaKa fAeBoH)
Bospeiictaue:
1) yrneBoAopoaHLIM
330M, BTN
- BHICOKOTO
. .
- YTNeKWCTIBIM Fa3om +
- weny +
2) KOMNOIMLIMOHHLIMU
oucTemamm ' + .-
3) BOAHbLIMY pacTBOpaMit
nAB
- HU3KOW KOHLeHTPalm + .-
- BLICOKOM KOHUOHTPALYM .-
}) CepHoii KCNoTOR +
5) MUKPOSMYNLCHSIMU .
3akavka BOAOrasoBLX
comecedt + + + +
MonumepHoe BoaaecTewe |
1) NAC
2)MayenspHO- + + +
nonuMepHoe
3) aKTUBHBIMU areHTaMK: +
AKC, cycneHaueit GeH-
¥ [UHB! B P-pax
KMU v ap.
BHyTpUNIaCTOBO® ropeHie)| +
BuiTechenve HedTv napom + N B
IHo® BO3jeViCTBHE:! +
1) CunUKATHOBNONHOE + .
2) NonMMepHO-WenouHoe +
3axauka MAB-normmepHLix| + +
cocTasos
Uuknmeckoe .-
(HecTaymoHapHoe)
3aBojHEHUe
+ .
BO3geCTBMO
+ +
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! T Ha Tartap:
Hawnu [ meToaLl reoTaaqm.
Hauﬁonbumm obvem poGbiuM  HedbTU NPUXOAUTCH Ha  3aKauky
anmnuposamm cepHo#i mcnom w NAB 80,5% (Kapamanuuc«aﬁ

oBLeMbi noﬁuuu nony\‘euu 3a cueT 3akaukm TpuHaTpuiichocata,

AUCNEPCHBIX cmeu (nAc). Hepeny'ouleﬁcﬁ 3akaqm HedbTU 1 BoAb!
Wcxops u3
MYH, aHafnu3a reonoruueckoro crpoeuwa sosMoxuux oﬁwnos npwm-
, Ko 3chep: W 3KONOrMyeckoi Geao—

., B P bIX
nonumepHoe 3asoaHeHwe, 3akauka (NAC), wepenymumﬁcﬁ 3akayka
HepTM u BOAMI (y Temnos pasp B 25 pasa u
HegpreoTaaum Ha 18 NyHKTOB), @ Takke B MeHbLUMX ofbemax 3akauku
CepHOKUCNOFO ryApoHa u TpuHatpuiigocdarta. Mpuyem atu metoabl,
Kpome Anyx nocnegHux, JocTatouHo adcbeKTUBHLI Npu “AooTMbIBE”

¥ HebTv u3

Huskyio agpexTuBHOCTL NoKasanu :akauwa xuakoro amokcuaa
yrnepopa (Ho B u3-3a
TexHudeckmx npobnem), a 'rame

Banocb Ha P POX Bbin
aadmmupoean NPOpLIB a3a No BhiC Ly ]
AOGLIBaAIOLME CKBAKUHDI.

Mecrvopoxaenun 3anagHoi CuGupu obpasyioT 8 npoc‘vpaucvne
TNaBHbIX ewje oaHy XapaKTepHylo rpynny
ofHopoaHbiX oBbexToB. [lo BewecTBEHHOMYy COCTaBy, LWMPUHE W
rnyGure u U iy nopoa

ppi xonnektopw 3anagHoii  Cubupun

P ot OT  KONNEKTOpoB  APYIMX

b A CTpaHbl, OHWU 43 p
n Gonee 300 p: ¢oce ]
! P ABNAKOTCR. kBapli, nonesble
wnatel, p , P ¥ 0CaAouHbIX
nopoa.

OcobeHHocTn reonol [} i
3aneraHua Konne«ropoe 3anagHoii Cuﬁupu (ablcowaa cTeneHb
reonol HEOAH P )8, HU3Kas
HebTeHaCHILEHHOCTL  KONNEKTOPOB,  NOBbILEHHble  MnacToBbie

b, TopHbIX  Tiopop),
ornuyalolme KX ot aanentem Ypano-| I'Iosonxw. onpegensior
MCNo| MHOro' n

yBenuueHun HedpreotTaaum (cm. Tabn.23).
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Ha wmectopoxaeHusix  3anagHoid  Cubupy  mcnbiTbiBanuCh
r HedpTeoTAauM:  BoAOrasosoe
BO3/lejicTBMe, 3aKauka BOAHbIX pacTeopoB IMAB u komnosuumii Ha mx

ocHose, p wenoum,
KOMI.\empMDOBSMNDM cepHOn KACNOTBI, Kapnatona [
HEMTPAnM3OBaHHOIO  KWUCMOMO  YAPOHa, CeneKTMBHas  W3ONALMA

m Tennosoe

“ aa;auka nac.
O6o6LueHre OMnbiTa NPOMBICNOBLIX MCTIbITaHuiA MYH Ha mecTopox-
Aenm\x aanannou Cwubupyn nokasano HaubonbLUYyIo NepCrnekTUBHOCTL

A ua nol oxBaTa NnacTos Bo3ned-
cTaueM c SiBHO Np
TEHACHUMA yBenMueHus o6uemos P [
vcnone: P Vi Ha nnacT,
a TaKke vl WA p OTmeTUM, uTO
r meTogb! Y pTeoTaaum, A

n  He

P P
3aTpaT, MOIYT NPUMEHATECA ANA  BCeX  BbAENEHHLIX  rpynn
obvexTos paapa&md/l OfIHAKO MX aKTyanbHOCTb BOIPacTaer ¢ pOCTOM

(Mom«o 0 nX

ans

poBm B KonneKTopos 3anagHoii
Cubupu ruApomnaMmecme MYH AaioT BLICOKMIA TEXHONOTUYECKMIA
apcpekt B Hambonee  HEOAHOPOAHbIX  NnacTax,  XapakTe-

BLICOKOW pa 0 U FNWHUCTBIX
NpONNacTkos.

Lu e ot npu 6bINo p Ha
Camornopckom  (ABss, BBs, BBjo), Bameranckom (ABi.2),
e, (Boc nnact  BCy),
MaMmoHTOBCKOM (BC1o), Mypasneuxoeckom (BCio, BC1),
Cyrol (BC1o), H (BC10) w LU (W]

r MeTofila Ha 3TUX
MecTOpO)lq:leNnﬁx xapanepuaymuxm BLICOKOW  CTerneHbo
KONNeKTopoB, @ Takke NerkumMu
ManoBA3KMMKU uedmwm. ronyYeH NonoXuTentHuii apdext B
YCNOBMAX MECTOPOX/EHWA 3anaaHoi CuBMPU METOA LIMKNWMYECKOro

MOXHO px Ans weno. B
MacuiTabax.

C uyensio poHTa ]
oxsata ! Ha Y (BBs), &

(Moxoean, BCio), 3anaaxo-HomGprckom (BCq2), Hosonypneiickom
(BC10), MypasneHkosckom (BCq) u  CyTtopmuHckom  (BCqo)
MecTp Guina 3akauk B nnacrt

] -347-



nonuueponucnepcnux cucrem, BASKOYNPYTUX COCTaBoB,
BHbIX N

pe:vynuam nonyuenu npM Mcno; nac np 0 K
3oHamm. N, ynpy
COCTaBOB, KaK Mpasuno, aq:d)emusuo ANR 30H € ManeLiMn
TC

smo«onpomuaemux xonnenupos

OfaHuM 13 TUBHBIX nosi HedpTeoTAaNM ANA
MecTopoXaAeHUiA 3anaawoit Cvbupy co CpaBHUTENbHO
rny€

P 5 3aKauka ra’sa oA BbICOKMM

B cot c . B

Cubup ¢ c ero

pecypcamu NpPUPOOHOTO rasa W HanuuueM  MeCTOPOXAEHWH,
umx  reonoro-i n

0 r mMmetoga

MoXeT wumMeTb OGonblime nepcnektvebl C 1984 1 Ha ywacTke
Camor] 6binu fAee

VA : nonepe! 3aKauka rasa v Bofibl B

BbiCOKONpOHUL@eMbie NnacTel BBg, ABy.3 M nocnegosartentHan - B

nuaxmpnmuaemme nnactel ABiLi u BByo. BuiRBnewo, yto HauGonee

[} c
cbunbman.luonuumu napaMerpaMu Mo :nuM nnacrtam NoMumo
CHWKEHWS  IONW  NONYTHO [,
NPOAYKTUBHOCTL CKBaXMH B 2-3 pasa

3aKauKy ra3a BbICOKOTO 8 co c
MOXHO ana bIX

Konnektopos 3anagHon Cubupn. [inst ofiHOTO U3 TakMx OOLEKTOB -
KoranbiMcKoro  mMecTopoxaeHus (nnac‘m BBig1e, 101, 102) -
Gonee 3hheKTUBHO, uyeM
3akauka NAB, (] COz BbICOKOIA paTypbl
obvexTa, 6 iA pOB W OTCYTCTBMA
B PErvoHe BLITECHSAIOLUWUX areHToB.

ns mecTopoxaeHuii 3anaaHoi Cuﬁupu BeCcbMa akTyanbHO npume-
HeHve yr! p P 7 (Weny)

Mono: I} W adpext % npu
3akauke LONY 8 nnacTe AB?*AB} v BBy Mbixnaiickoro
MeCTOPOXKAEHWR, MpudeM foMONHUTENbHaR Aobbiva M3 nnactos

AB?#AB;, B 4,5 pa3a npeBsiCMNa AONONHUTENbHYIO A0GbINY HedTH

w3 nnacta BBg.



HeuenecooBpa3Ho secTn 3akauky LU®JIY B 30HbI C NOBbILIEHHOW
06BOAHEHHOCTBIO.

LupokomaclutabHoe ~ WUCTIbITaHME  TeXHONOrMM LLENOMHOTO

c ueneio y oxsaTta nnacta 3aBOAHEHWEM

Ha T (nnacr 11). Monyuen

7] i 3bheKT, XOTA M HECKONBKO Hike

3aNNaHWPOBaHHOTO M3-32 PRl OCNIOXHSIOLMX (haKTOPOB' HaNWuMs

conei , YT 0 rasa, ri a TakKe

HASKO  BKTMBHOCTH HepTM. B uenom MOXHO yTBEpXAaTb, 4TO

TEXHONOMMS  BLICOKOGXDEKTMBHA AN HEOAHOPOAHLIX MNacToB ¢

MeCTOpOXAEHMIA c

BbIC umeeT  cMbicn
coyetath ¢ nonvwaepﬂum a TatKe ¢ TennoBLIMM meTtoaamm.
Beicokoe pacnp Ha B3anapwoii Cubu-

pV nonyyuna 3akadka BOAHbLIX PacTBopoB HMAB pa3fiuiHOM KOH-
UeHTpaywu. Peanusayun mMeTofia 3akauku HIMAB HM3KOWA KOHLEHTPa-
tywm (0,05-0,1 %) Ha 3anaaHo-CypryTckom v CaMOTNOPCKOM MeCTO-
POXAEHWUAX NoKa3ana Hu3kylo addeKTMBHOCTL TexHonoruw. Momyuen
oTpuLaTeNbHbIA AKOHOMUMECKUA adpdexT B cBA3N ¢ GonbLuMm oDbemamn
3aKauKn [Aopor HMNAB. Ox NpyYMHa HeyAaum - BbiCoKast
ancopbuvmn HMAB B biIX P 7

Ans ¢ 3aKaul HIMAB B pa3-
nmnue nepuoab speMeNm Ha aana/:mo-cypryrcxom CaMoTnopcKoM

HUAX Mcnbnuaanaq, aaxaﬂm [ pos HIMAB BbICOKOM
(o 10 %) KoHUeHTpauyuu. Ha ONBITHBIX Y4YacTkax 3TUX MeCTOpPOX-
[AEHWIA, XapaKTEPU3YIOLLMXCA P M, acp-
heKTMBHOCTL 3akaukn HMAB namenunack ot ommqarenhuom Ao nono-

oi. H: obvekTaMmM ANA HarHeTaHus
ABNAIOTCA NnacTel rpynnkl A MamonToBckoro, ConkuHckoro u nnact
BC1 3anapHo-CypryTckoro mectopoxaeHnit. OcHoBHas nNpuduHa
BbLICOKOA 3¢XPEKTUBHOCTU TEXHONOTMM Ha YKa3laHHbIX OGbekTax no

c 6 Ha Gonblumm B
nnactosoii HedTh aoq:anne«oa W cmon, YTo coanae1 6naronpusTHble
ans CTOMKMX AMYNLCHA,

Top P b 3aKaqikmn souuux pacTeopos ul‘lAB

Takum o6p T i aHanua peay W uci

¢ Aaun Ha 3 ]
CIAGMDM yro ¢ B
OOHDBNOM BcﬂeACTBMe nossu.uenm oxBaTta nnacroa npu BO3-
Poct Hedy 3a cyeT noBbi-

werun ko:utd:muuema BLITECHEHUS! UTPAET pit STOM BTOPOCTENEHHYIO
ponb.
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Nartan rpynna o6beKToB, BhigeneHHan B npoii’rpancme FRABHBIX
p Cpepteir  Asuw. NMopoaw-
Pbl - K83
C NpOCNOAMM FMWH W [NUHUCTLIM LEeMeHTOM. 3anexwu BecbMa
HEOQHOPOAHL, HernyGoko KaK
BLICOKOBRIKNE ManNOaKTHBHLIE HehTH. npumeueuue MHOTOUUC NEHHBIX
b jaun > BLICOKYI0

"
(mectopoxaenun  Kenmsik, BoctoH, KapaxanGac),  3akaukm
YTNeBOfIOPOAHOTO fa3a BLICOKOTO AaBneHuna (ocobewHo Aans
HEOHOPOAHLIX OOLEKTOB C ManbiM 3anacoMm NNacToBOW 3HepruM -
lo#iT-Kopt,  Osek-Cyar), 3aKaykM  BbICOKOKOHLEHTPUPOBAHHBIX
HNAB 6ac)

KOHTPO/IbHbIE BOIMPOCHI (k rnase 13)

1. M Gl 3a (i Hegmu e npouecce
paspabomiu.

2 i ONs OUEHKU. 7] nnacma

3. O oueHKu BHK.

4. I'Iepcnemvuemsoe Memodsl  OUeHKU

5. Memoeu oueHKu mexyuwux MK u MBK.

6. Oci P npu  axanuse
paspabomKu.

7. Mormmue nomeuuuanwou new»eomaaw

8. Memode! oueHKu 0 u npu

9. Kax Boi oxeama nnacma
3aeodneruem ?

10 MemoduyvecKue npuembl oueHKu KosgguLueHma oxeama nnacma.

11. Yenosus

p
U 2a308bix

12. Yenoeus
13. Yenosus

Hegpmeomadayu.
14 Kaxue €00 npu
3a paspabomwol?




Pa3sden V

JKonorMueckue acnekTbl pa3seaku u
paspaboTku
MeCTOpOXaeHun HedhTu U rasa

\;.
asa 14

| OxpaHa Heap

| s e

6onee BO3PAcTaeT BNUAHWE YENOBEHECKOW AEATENLHOCTM Ha Heapa
Haled nnaHeTLl M oKpyxaiouyio cpefly. Bce octpee cramosuTca
npobnema oxpaHel HeAp. Pelenve 3Toif  npoGnembl B

@ ocobyio
Takve 6orarcTea, kak HedTb W ra3,
He GEeCKOHeUHbI.
Mo " p Wi, Henpa
YacTLIO 3EMHOM KOpbI, i HuKe cnos u axa
BOAOEMOB, NPOCTWPAIOLIECA A0  NyOWH,  AOCTYNHBIX — ANA
KOTo M3y " . T Heap moryT
GbiTh yaap P! Ly n NpeanpuaTuA W apyrve
cyGvekTsl  np i penl ot
¢opM cobcTBeHHOCTH (B TOM yucne topual nuya v
Apyrux n Heop npu  Aobblue

pafVoaKTUBHOIO Cbipbi MOrYT GbiTe  TOMbKO  FOCYAApCTBEHHbIE
NpeAnpuATUA.

Paspa6oTia MecTopoxaeHus HedTH 1 rasa, Kak v Apymx NonesHbIx

npu ropHoro  oTBoAa,

y Tocrop Poccwn. TopHbwi oTeoa - 310
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§acTb  3eMHbX  Hedp,  Np p nm
] 8 Heil é
WCKONaeMbiX, paaMepbi FOPHOTO OTBOAA ONPEAEensoTCR fpaHuuamMu
Pa3aBenaHHOro MECTOPOXAEHMA.
[nA  fonydeHMs TOPHOTO OTBOAA NPEANpUsTHE,  KOTOPOMY
BecTM AOMKHO Np
B8 okpyra ¢ P Poccun npoexT ropHoro
oTeopa.
MNpoexT ropHoro oTBOAA COREPXUT.
a)

AexHnn, Aamue O 3anacax, caenenm O CMQ)KHNX FOPHbIX
Aax, o PP o6

Y4acTKOB Haj rOpHbIM "o Apyrux

HaXoOAWMXCA B Hefpax rOpHOTO OTBoAa, CcooGpaxenusa o

weno, BCEX ncko-
naembix v Ap.:

6) Konmio b KOro nnaHa p B TP
TOPHOFO OTBOAA W KOMWUM CTPYKTYPHbIX KapT B macwrabe He
menbue 1:25000 ¢ W, a Takke co
CTPYKTYpHOW  KapTo# poch Ha

TyOMHbI NPOAYKTUBHBLIX UHTEPBASIOB.

Npasunamn no oxpaxe weap Npu paspaboTke MECTOPOXAEHWNA
Hed TV 1 rasa NpeaycCMaTPUBAETCA:

n 3 bIX
noGurm  ans Hed™H, rasa, npu
RaHHbIX " y
paapaborku;

notepb  HedbTw,  rasa,
KoHpieHcaTa B Heapax, a Taxxe ssﬁopo-mou paspaGon Haubonee
NPOLYKTUBHbIX Y 3anexu, p Y
nokasatenedi paapabovku Beedl 3anexu U x CHUKEHUIO  YPOBHS!
ocywecTaneHme

Bcex "
Ll K L] P
"
nopuu "
MECTOPOXAEHUN;
nonxoe 13 Henp MOMYTHbIX MOMe3HbiX
" 'HTOB, 8
UCKONaeMmbix;
oxpaHa ot
NOXapoB ¥ ApYUX chakTopos, Y10 Ly
MeCTOpPOXAEHNSR;
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GeaonacHoe BefieHue Beex paboT M oxpaHa OKpyXaloLLeli cpeabl;

P Henp npu npoeeaeHnu pabor,
c 0cOBEHHO Mpu NoA3eMHOM
XpaHeHW! HedbTM, rasa WNM  WHbIX BELECTB U Marepuaros,
" cbpoce
CTOMHbIX BOA.

B cnyyae HapylwieHus nepeuncneHHbix TpeGoBanwii npaBo Ha
Nonb3aoBaHWe Heapamu MOXET 6biTb OTPaHU4EHO, NPUOCTAHOBNEHO
wnu B c

14.1. OxpaHa Heap npu pa3bypuBaHUM HepTAHLIX U
ra3soBbiX MeCTOPOXAEHIIA

[ins BbinonHeHun TpeGosanuii No OxpaHe Heap npu paabypuBaHumn

) W rasosbIx nomkHbl Gbimb  cobnioperbt
OCHOBHblE :
npumeHeHue TexHonoruu Gyp obe ]

Aerve Bbibpocos, nornowexwid, obsanoB v Apyrux aBapuiiHbIX
cuTyauuii;

p TOUHBIX ) npu Ha-
NU4UU Hed i, Gnare A@HHbIX NPOMbICTIOBON
reodmankn, kepHa, wnama AnA  Gonee  NONHOW  OLUeHKU

b Bcero ;
c npo-
MbIBONHBIX # BOIMOXHOE

3arpsaHeHue npuaaGodiHOW 30HLI U yuenbl.uenue NPOAYKTUBHOCTH
CKBAXMHbY;

BCKpbITUE NPOAYKTMBHBIX U BOAOHOCHBIX NMACTOB BO BCEX CKBAXM-

Hax He(TAHbLIX U raaoBbix P i AOMKHO npu
Hanu4unu Ha ycTbe L] B
c "EAVHBIX  TEXHUNECKMX NpaBun
pa6or npu "
BbiGop [
ob i W aghheKTUBHY10 3xcnnyaraymio (8
COOTBETCTBUM C NPOEKTHBLIMU AaHHbLIMK);
[ A BCex Hedre-
T X L W repme-
THaayum HOro p (npy e
SHHOW ) oA npenoTepaLyeHun

23 Kanamw -353-



W coafaHus
XOpOLUeA CBR3U CKBaXMHbI W nnacta uepea nepcopaunoHHble

oTBepCTUS;

BbIGOp nnacra LMOH-
HOW  KOfIOHHBI  nocne P

i (8 € NpoeKTom) AeGUT CKBaXMHLI U ee

8biGop p W MaKcu-
manbHoe (no p 0 p
npu

BOAAaMM U rasa ua raaoaoﬁ wank;

BbiGop wero
MaKcUMarnbHbifi (NpoeKTHLIA) ee ne6m npenorspemenue OTKpbITOrO
DOHTAHUPOBAHUA M pYTUX cuTyauui

npu3aGorHOMN 30HbI, CMATUSA KOMOHHL! U Ap.). Mpu nocnenosarenbuwl
or B

METOQYy CHW3y-BBEPX  Kax/abld oﬁwm RONKEH onpoﬁosamﬁ

otpensHo. Mocre nnact Py P anvem
MOCTa) MMM [pYroro  TamMOHAKHOIO

P Mposepka mocTa 1
y6 W npu

" ] UM ans y

HeoGxoaumoro  o6vema 0  reo! P

cBoicTBax o6bekTta onpoboBaHus, A 3
npoayx W ap. ¢ uenblo nyw.lgfp
cxembl, (npoekTa  ONBITHO-

b
) , MUKDO- U MaKpOCTPOSHUM
obvexTa p | ¢ yensio y reono i
moperu  anst nporHosa ero W  nponyx n
ROCTUXEHUS €€ C NOMOLLBIO BCEX AOCTYNHLIX NEPeAOBbiX NOCTXEHMIA

HayKu U TEXHUKU NPY BCKPLITUM M OCBOEHUM.

NPOMBILLNEHHOW 3KCNyarayum).
[e] Bcex v

14.2. OxpaHa Heap npu paspaboTke HedTAHbIX U
ra3oBbiX MECTOPOXAEHUA

MpaBuna oxpawk Heaop B npow Y
uun y noroxe-
HWA npoexTa Ana sbi IbIX n

HEoBXOAMMO  OCYWIECTBIIATL  A(HeKTUBHLIA  FEONOrONPOMBICIIOBLIA
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KOHTPONMb ¥ fuBKoe perynupoBanne paspaboTi. KoHTponb W

perynupoBaHue paipaboTkm  AOnkHH  obecneunTs  adpexTuB-

Hoe 3Heprum, W

Ha nnact, ¢oHpa Mep no bukauum  Hedpre-
“U3  3ITMX ans NPOEKTHbIX

(nnaHoBbIX) TEMNOB [0GbINM HETH, rasa U AOCTUKEHUA MaKCUMArbHO

B Aa@HHbIX

P

STAAuM.

Urobbi pelunTb 3T 3aaum, HeobGXoaAuMoO crienylollee

npu pa3apabotke camo

ix obbekToB

Ha MHO

AOMXKHBI 6bITb  CO3AAHD!

YCrioBUSI, NpY KOTOpbIX pasbypuBanne ofHOro ua oGLEKTOB He Mormno
6bl NPULMHUTL KaKoro-nubo yiuep6a ApYTUM NNacTam, HaMeueHHbIM K

> B Gonee

cpoku;

Ha ypoBHe,

obecneuuBaioLem aqaq;elcmany»o 3xKcnnyaraymio hoHAa CKBaXUH;
He ponyckark 3aKauky WanMke 6om,u.mx o6bemMoB BOAbI U,

pocT , KOTOpbi#
MOXeT CyLL yp NOBbIX (ocoberHo
Hay , roe p nepBoHajanbHbIf
YpOBEHb),

pacnpefiensTb 06bembl 3aKaukvm NO yyacTKam 3aredu B CTPOrom
COOTBETCTBUM C OTOOpaMU KUAKOCTU Ha 3TUX yyacTKax:

YL Ha paapaborim) mepbi
no i o NOTOKOB, Ha
uu Ha y , He wnm crnabo
oxBayeHHbIX pa3paboTkoi;

(nonyTHo A06I
BOAY Npy Ans No NONHOTbI ;
He pony orBopoB no
CKBEXMHAM, DAacflOfNOXEHHbIM BOGMU3M  KOHTYPOB  BOAOHOCHOCTH,
rA30HOCHOCTW,  HarHeTaeMbiX  psfioB,  4TOGbl  MaKCUMArlbHO
aaraaoBbiBaHue,
aaKavkm B BHYTPEHHUX PSAOB;
MpuHMMaTL CBOEBPEMEHHbIE MEpbi MO BBOAY B 3KCAMyaTauuio
CKBAXUH GeapeiicTaylowero oHpa, YBETNNHEHUIO cpokoB
M paboTbi oMy Ha
cnocoBbt Lum, pexuma
pabort aAna B uensx Gonee
VP conpa CKBaXWH,
° POB M 3aKkaykM Mo nnolau
3anexv;
23* -355-



npyu  peakom
06BOAHEHHOCTH, NPOPbIBAX fa3a NPUHUMATL caoeapeuenme mepbi Mo

3 sop, HOCTH
VHTEpBaros;
npu pabor no i o Np:
3aKauKm P "
Ap. )- P v

nepdopayun, mnpopaapua) B6nMan BHK rBK, I’HK uTOGLI e
BOALI UMM NpOpbLIBa

raas oSpaﬁaruaaeMoﬁ CKBaXMHe.

OpHa 13 rNaBHbIX 3afad OXpaHbl HEAP He(TAHbIX W [A30BbiX

POXKAEHUA - Heb™™ U

rasa c i, npu He 6bino 6bl BPeAHbIX
W ans i o Cpel.

[ obvext paapabotku HehTAHbIX, rasoBbix 4

DMIMKO-XUMUHECKUX U Teomnoro-huanyeckux  xapakrepuctuk. B

33BUCMMOCTY OT 3TUX XaPaKTEPUCTHK, @ TaKKe OT CIIOKHOCTN CTPOSHURA

obvekta Ha pa: (cm. rn.d) o
P n no "] L)) naved. 3apnava
Bcero - y ]
L) Aaum,  uTO > npn BbiGope
TeXHONC Npwn P P
BLITECHFIOWErO  areHTa MoTeHUWanbHan HedTeoTAaqa  MOXeT
B CTOpPOHY Y wnm B L
BPEMA OCHOBHLIM npn P
] Bopa. B P
3aKauKu BoAb!: ] #i Boabl, Np W BOAbI, CMecH

npecHoA u nnacToBoii BoA, Gonee Tennbix BOA HWKENEXalmx
FOPUIOHTOB. npu moBoM  OTK/IOHEeHMM  3aKkauuBaembix Bop OT
b O XxapaK
Ha W npu [(
y T yemenTa 1 Ap.).

I Y Hac B CTpaHe noka ewe
Ge3 7 Ha nnacr Mo pacyetam

creuvanucToB  3T0  MOXeT
noTepsM KoHaeHcaTa B Heapax (0o 40 % v Gonee) Wcnonbaosakve

mecTo-
# cynur W npupocT AoBbluM KoHAeHcara u

Gonee MofMHoe u3Brieserue €ro U3 Heap. MoaTomy B Grmxailwme

fopbt W TexHono-

muyeckn Ly ble Mepbl i Ha

3anexu.
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B nocnepHee Bpems vu

KPYFHbIX ~ FA30BbIX W A30KO c
BO3AEHCTBMEM HA Nnacr, YTo Ly
novepn [ B B pai i
Cubunpu.
Takum HOBbIX A Ha
nnact - 310 M nNyTb ol atpgper
ed 1 ra308biX MECTOPOXAEHUIA.
Mexay Tem npoiecchl, MPOMCXOASUME B HeApax ra3oBbix
Ny ocywy HOBbIX METOAOB BO3NECTBUA Ha

nnacT, uaydeHsl eule panexko He nonHo OTciopa O4YeBWAHO, uTO

HEOGXOAUMO  LIMpOKOE  palBuTHE  METOAWKM W MpaKTUKKA

ucene W ana HOBbIX

ANR HUA  3chhEeKTMBHOTO

snenpenm 9TUX NPOLIECCOB B Pa3NUUHBIX rEOMNOrMYECKUX YCIOBUSAX 1
Mep Mo oxpaHe Heap.

14.3. BpemeHHas koHCepBauusi U NUKBUAAUUS
CKBXWUH

K «xareropuu ckBaxuH, KoTopble MOfyT GbiTb  BpeMeHHO
38KOHCEPBUPOBaHb), OTHOCATCS

pasBefoyHble, AaBIIME MPOMBILLNEHHYIO HeTb WM ras wa
pasBenouHbIX NNOWANAX UMK HA HOBBIX YHacTKax MECTOPOXAEHUA A0

ux P v 8BOAA B N wnu 1o
aKkcnnyaraymio;
pa3sefiouHbie, NPoBypeHHbie 3@ KOHTYPOM HedTerasoHoCHOCTH,
€ecnu  UX  MOXHO KaK (nrm
nbe: ) npn
[ 3 P P
4Tobb! He Aeralayuio Unu npexaeepemeHHoe

106BOAHEHWE 3anexu;

HeTRHbIE, faBLUIME HE(TL HU3KOTO KAYECTBA NPU OrPaHUYeHUM ee
[A0GbliM Ha aHHOM yqacTKe!

He(TAHbE W rasoebie, 1y P B
uensx P in oif
oXpaHbl, a Tawke pacr B
HaceneHHbIX MyHKTOB;

[ B npouecce
ecrm ToHu GynyT VCTOMb30BaHL B KayecTBe  HarHeTaTeflbHbix

P ) npu
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BbIC Hble U bte, B
wee Bpema He . npy uro
KOHCEpBaUUA He noBrever B
yenom.
Npu paspabotke HePTAHLIX U raoBbiX  MECTOPOXAEHUHA

U 3 csoe ]
nocne 1
He foBefieHHble Ao npoenuou myﬁuuu W He BCKpbBLUME
NPOEKTHLINA p ipysmHam,
il " HabnionarensHbie,
poGyperHbie B P TEONOrMYeckUX YCnoBusx (T.e. Tam,

rpe npopyKTUBHLIA OGBEeKT OovcyTCTBYET MNW NpeacTaBrieH NioXumy
Konnektopamu); ~N

bie KaK WwnM [obi HO He
no p W3-3@ HU3KOrO

KauecTsa MpoBOAKM UMK aBapuii B NpoLiecce Gypexus,
obBogHUBLLMECA [0 NPOEKTHOMo yposng, UNM CKBaXwHbl, Rebur

HedTU KOTOpbIX o (npoeKrHcM) 5
KOfga WX  Henbas  ucno.
nb unm gobi nanpyrou obvexTe;
" ecnm  ux i
ny > wnn P no
" P .
Ci ¢ p "
no P 3
NUKBUOUPYIOTCA TOMbLKO Mocne Cor ¢ TeppuTop
Tocrop Poccum.

BOMKHBI b 6;
usonauvoHHbie  paboTel ¢ yenbio  cobmopenus  TpeGo-
BaHW/ Oxpanbl Hepp. Ci BCEX i P pUi,

p i n Y [ B
1€  nnacre, nytem

oﬁca,qnou KOMOHHBI (TaM, fAe 370 TEXHUYECKU OCYWIECTBUMO) C
flocrienyioweld 3anvBKkoil  CTBOMA  CKBAKMHbI  LEMEHTHbIM  Mnu
MIMHUCTLIM PacTBOpOM W ycTbs
CKBAXMHD.

Npn nukeupauum ckBaxwmK reonomyecke u HedbTenobbisalouwe

MpeAnpUATUN CocTaBmMmtoT akT (Tabn.24), noanexalmin yTeepXaeHuio
oro ¥

Poccun.
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Tabnuua 24

MusmcTepcTeo,
pecnyBnukanckoe ynpasnexue reonomm, AO,
Gypoean opraHusaumn

AKT
obcneposaHve ckB.Ng. ...

HaMeUEHHOM K NKBMAALIMM
C

Ha npukasa Ne
.OT"_"19__r., B COCTaBe

b .
MpoekTHan rMy6uUHa. ......... .M. paKTUdecKan rybuna .

c b

F

Data Havana Gypenua

Dara navana

Rata pa6or

Do6bito HedhTh (rasa).

T (M’). ;Seﬁwr Ha MOMEHT NUKBUABLMM

TieyT (m°/oyT)

IS

CmeTHan

CmetHan pabor.

Banaxcosasn CTOMMOCTL.

O (ans ckeaxvH

Poone enoopencie conorpe G . T e

Noanueu:
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KOHTPOIIbHBIE BOMPOCHI (k rnase 14)

1 Ymo nodpasymeeaerncsi nod novsmuem "Hedpa”? «

2. lMpu Hanuwuu KaKux Hedp?

3. Kakue GoKymeHmb! codepXarm npoexim 20pHozo omeoda?

4. OcHosHble Meporpusimusi  No  oxpaHe Hedp npu  pa3bypueaHuu
mecmopoxderull Heghmu u 2a3a

5. OcHoeHble Meponpusimusi No OxpaHe Hedp npu Pa3pabomKe HeMSAHLIX

mecmopoxdeHud. ' )
6. OCHOBHbIE MepPONpuUsIMUST No OXpaHe Hedp Npu paspabomke 2a308bix

mecmopoxdeHud
7. Ycenosus, ons { u 2a3o0e0l

s
s
laea 15
OxpaHa okpyxatoLen cpeabl

OxpyXatoLas cpefia Kak MHOTOKOMMOHEHTHas cUCTEMa Mo CBoeMy
CTpoOeHVIO oMeHb crioxHa. Ee uay B Yy i
TEXHOTEHHOW Harpysku - B
aTOM p 6 rpynna Hayk, B KOTOPOW

ponb 3Konoruu. Ha
srane ee HoBOE Ona
wayyaer i B . 4enoBeK - TEXHWKa -
npupoga. 310 0COGEHHO aKTyaNnbHO AMA TakoW Cepbl HENOoBEHECKON
REATEeNbHOCTH, Kak Mowcky, [ ¢ "
ra3oBbiX MECTOPOXAEHWH.
MH
b
O6BEKTOB, KOTOpbIE CIyXaT MCTO yTeuKU yri "
ApYrux Yxe B 1 yp
dep O
P ViHa B paiioHe Byp:
. npu Pl

BbibpacbiBaloTcA B rasmi,

TOKCUYHbIE BELLECTBA: OKCWAbI A30Ta, CEPHUCTBLIA aHMMOPMT, OKCUA
yrnesofiopoaa, anbiermabt M ap. Mpu  paabypusaHuu rasosbix
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MECTOPOXAEHMI B peayribTarTe MpopbiBa rasa no TpeLmHaM B nnacrax,
3aneraiolx B6MMaN IEMHON
BbIXOAIOB ra3a B aTMoCchepy.

laaoewie 64 Yy u npu
or i CO CBEpXr naBneHuamu, caoespemenuo
He B He
npenycuorpeuuuum B Yexuonomuecxou npouecoe Gypehm
chepbl W npu b
HeTAHOro rasa, o [e] e npu
aTOM cepul  cni y B
cepHoit ] P
BO cox Bpems.

OKACFAAICL [0 CYnbehaToB, OTU SLOBUTHIE COEAMHEHUS MOMYT
BbINA#ATL BMECTE C OOKEM W OTPABIMMTbL XKMBbIE OPfaHNaMbl.

TaKoro Buaa aar OrpOMHbI [ocTarouHo oTmeTUTh,
yto B  Cubupu no 12 mnpn.m3
nonyTHoro ra3a (C.B.Kny6Gos, J1.11. npoaopos 1993).

Mpu T W rasosbX BO3AYX
MOXET " P NpoMs!
obopynoBaHus, UCMapeHus HebTM W3 eMKOCTeV,  OTCTOMHMKOB,

o n TN
sarproHerus npe)me BCEr0 CBA3AHO C HEOOXOAMMOCTHIO yMnuaauwm

y raa B p
oBopynosatus.

Orpuy Ha i cpenb!

p: OTH K nouBEHHOMYy M
pacTurenbHOMy MOKPOBY MpU CTPH B npou
cTpol npy pi Konke ]
ANA UMpky sy cucrem n "

# NOKPOB, Y [ B
KO,
GypoBbIX CTOMHBIX BOA, A FNIMHOW,
CMA304HBIMU BbIE ] ]

|peareHTamu, MUHEPAnbHLIMU consmu W T.n. Mpu nepenonHeHuu
ambapoB B AOXANWBOE BpeMs UMW B NEPUOLA NABOAKOB UMW aBapuii Ha
6YpoBO/i MOIYT NpOM3oATM YTedka 6ypoBbIX CTOYHBIX BOA W
3arpaHeHue nouBbl U BOfoemoB. MMpu 3TOM Haflo yuMTbIBaTL, uTO
ob6bembl wnamoBbix am6apoB MoryT GbiTb ouveHb Gonblummu. Tak, B
3anagHoii CuBMpU Ha KycTe CKBaXWH OHW pocTurair 3-5 ThiC.M®
O6yee wMCrio HENMKBUANPOBaHHBIX amMbapoB B 3TOM peruoHe Gonee 4
Teicay (B.W.Bajikos, W.M.EnmaHos u gp., 1988). Nukennauus amGapos
n ymnmauuu oTxopoB  GypeHus  CONpOBOXAAIOTCS  GOMbLIMMU
co F
3TON npo6nemu MOXET GbiTb Haia B8 pas3p “ P
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IbIX Ly obvemb!

AOB Gypenms u wxy
3 W ywepb r cnol un I0CTH
npu TpakTopamu 5yp08blx Bbillek W
oGopyaosanus Ha WoBble TOuKW. OCOBEHHO OH olWyTUM B 30HaX
MHO nopop 8 Cubupu M Ha ceBepe

€BpOMNefickO 4acTM CTpaHbl. 37eCb Ha BCEM MNPOTAXEHUW Tpace
OCTaIOTCH LMPOKME NOMOCH! 3EMM, HA KOTOPbIX OTCYTCTBYET KaKas-

méo p octe. Mp rpyuroa Ha Tamx
3 6onor, a
fousbl K oﬁpasoeanmo nposanos u osparos TO“ILKO cTporoe
npasun r Tpace 1 nen RpyTux Buaos
p K MeHee N
navawadrTa.

Mpu paspaboTke HePTRHLIX U  ras3oBbIX  MECTOPOXAEHUHA
pen HedTb u  HedTenpoayKThl,
nonazaoume ua 3emfio B pesyrnbTaTe NOTepb B cUCTEMe ux cBopa v
pra, p wa v Hed
rp! H neqm»ou ¢ Tamu K
W nouskl. Tax,
CRIaBbiX NOMBEHHBIX CTPYKTYp ¥ AUCTIEPIUPOBaHME MOYBEHHBIX YacTyL}
nous. B
pesynbTate 3arps3HeHun HeddTLIO B NOYBe pe3ko  so3pactaer
eHue Mexay yr W a30TOM, YTO yXyALIAeT a3OTHbIA
PEXMM NOYB ¢ p . Hedrs,
Monaaas Ha NOBEPXHOCTL 3eMiM M B [PYHT, 3ap
noasemie  BOapl. nmnopopuw CNOA 3eMIM  CaMOCTORTENbHO  He
Heb™V B TeueHe QIMTENbHOMO
nepuona  BpemeH. I'lmaa CamoowmLIgeTC  MyTem  Gronorueckoro

oueHb 0.
Ocobo  onacHbl npu
& X p . Cywy P no
obycTpoiicTy ¢ Mec A v yenblia
] c 7 it cpepbl.
Bce Ha

nnaropmax papabaTbiBaloTCs C yHETOM JKOSOTUYECKUX TpeGOoBaHUIA,
BKNIOYAIOLIMX CTPOroe COBMioAEHWe 3anpeTa Ha CBPoC BCSIKOTO poAa
OTXO[OB B MOpE, YTU/M3AUWIO UMW 3aKauky B HarHetavenbHbie

8oA, NP Ans o

c6op TBepAblXx OTXOAOB B CfieyuanbHule  eMKocTW, mmpue

p PTUPY Ha perosble o

C i ¢op AOMKHO GbITb
yTeuek 6o xual WB

Mope. npenycuarpusaevca elle Lenbii s MeponpURTWA No
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Ao6bMM, T P Hed™™ U T.n. Becb Komnnekc
ITUX  OFp: nwn mep B ]
i npu

Ly
W 8Ce Xe katacTpodel criywaloTes. B 1977 r. B0 BpemMs PEMOHTHBIX
pabor wa Gyposoii nnardopme “Epaso B HOPBEXCKOM cekTope
C mops
8bibpoc HedbTU. Bbicota q:onrana pocturana 60 M. Kaxawle cyTku 8
Mope BbinuBanoch 4-6 Thic. T. HehTM Yepes Heckonbko Negenb [:]
mope ofpalosanoce NATHO HedTw, cocrasusiwee 300 m°. Boin
HaHeceH Gonbwoi ywepb dayHe u ¢nope, u Npexge BCETO PbIGHLIM
3anacam Cesepuom mops. [pyran karacTpoda npousowna B 1979 r.
npu 6y Ha cop Wkctok-1 8
Mekcukarckom 3anuse. MpW BCKPLITUM NPOAYKTMBHOTO OPU3OHTa Ha
rnyﬁune 3700 M yRapun choHTaH HedTv 1 rasa. Hadanca noxap B
i 3anus P Hed™v. Yepes
Hepenb ¢ NATHO
wupvHol B 75 M anukoi B 750 kM. [peiidysa ¢
fMMKAR MACMRHUCTAn nfieHKa MOKPLINA  OTAEfbHLIE yuacmn
MEKCUKaHCKOro nobepextn Ha COTHU KUMOMETPOB. Paanua He™
npusen K ruéenu peaix nTvy,
nnsuken.
Mpobnema 3arpsiaHeHusi pek, O3ep, MOpeil U OkeaHoB HedTbio U
HedTenpoaykramu 8ce 6onblue npusnekaet BHUMaHUE
[l Yacto HedTb 1 HedTenpoayKTHI

npu Byay4m 804w, Ha AHO
8 cnoe u 0e Bpems
6
y
, Aenan ero Henp D‘M Ans np 7
W pbll A uemx Tak, no AamblM 1994 r.

6bino OTMeYeHO, 4To B psae
koHyeHTpayum (NAK), (tabn.25), B HECKONLKD, a MHOTAA M B AECATKN
pa3 npesbilueHtl. Hanpumep, pei@ O6b Ha BCEM MPOTAXEHMU OT
ucToka A0 ycTbA Tamn U B

KOHLEeHTpayunx, noytv 8 10 pas 1p aKc nm(a i
pex Hesbl 3arpssHenbl peku Oxta, Kapnoska u CnassHka, rae
W Hedb' Tawke 8 10 pa3 npesbilLaeT

nok. 8 nocnenuue rogbl B CBS3U C pa3BUTUEM AcCTpaxaHCKOro

NOBEPXHOCTH BOA B 3TOM paiioHe M oooﬁenno pek AxtyGa, Bepreta,
Kuuara, sBASIOLUUXCR WUCTOMHWMKAMW MWUTLEBOTO W XO3AWCTBEHHOTO
BOAOCHAGKEHUS. v osepa. MNp o03epo
Buiok-LLop & Mpukacnum, Boab! KOTOPOrO YePHb! OT Hedp™m.
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Ta6nuya 25

n (NAK)
8 eoge 5
(3 cnpas: “Boa Hed
mecTopoxaeHuii CCCP”, 1989, ccom)
n NAK 8 sopax, mrin
BpeAHoCcTH

Xnopuas ‘OpraHonenTu4eckui 350
Cynbdatsl . 500
Hedms:

MHOrocepHucTan - 0,1

npovas - 03

KepocuH h 03

BeHanH h 0,1
HadbTeHoBbie KMCNOTHI - 03

BeHson CaHUTapHO-TOKCUKONOTU4ECKIiA 0,5

Keunon Opra»onerrrmecmu 0,5

Tonyon 0,5
GeHonbl, o6pasylowe . 0,001

xnopcgeHon

Ir i HedbTv U rasa Ha €cTecTBeHHbIX

MoxeT K
KoTopan conposo)maemn ycakol fpyHtos W onyckameu no-

3emnu. Takue
Ha pane OTe4ecTBeHHbIX W aapyﬁewx MecTDDOMeMMM Tax, Ha
C

P 3eMHOI
0,82 m, Ha

Mecropomenm Ha YkpavHe - 2,39 M ¢ na mecTopoxaeHun Cayp-fleiik

8 CWA - 12 m W MOXET  CC

3abonaynsaHueM L) 3aronneHuem 3emensb, CMeHo#

MAOPOreonorMyeckoro  pexuma, a Hepeako W BbiBOAOM M3
o N AT

8 Hed moryT
W u uepes 3anexu Tonwm nopoa. Tak,
cosnaHve penpeccun  (npu vHoraa K
MEXNNacTosbiM NEPETOKaM BAOTL A0 FPYHTOBLIX BOA, K NOANOPY U
YpOBHS AHUX ¥ 8 cyerte - k 326!
v nog 3naHviA U 7}
Bce nep: dakTbl O HEeC

3PEKTUBHBIX Mep MO YCUIIGHWIO OXPaHbl OKpyXalollelh cpeabl,

pas P
BornbLuoe 3HaYeHWe UMEET 3aKkoH 06 oxpaHe OkpyXaioLuel NPUpoaHON
cpeabl, NpuHsTLIA 8 1991 r. OAHAKO OCHOBHLIM (haKTOPOM B pellieHn
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3TO# Np )

pTRHOM W rasosol : ry6okoe 3HaHWE reofiomm u
rwAporeorniony paiioHa pacor, chyKTyphl 3anexeil HedTM W rasa,
TeXHMKN 1

TPAHCNOPTUPOBKK HEHTU U rasa, y oTX008 Np
a Takxe YyBcTBa nonra, 8
cpefb! MNpoGnema P
npupofibi BO BCEM ee Gorarcree, CTOSWan nepefl  BCem
yeno v BO @ XapTuu npupoas!”, rae
CKazaHo: Hemsex RomnxeH 3HAHUR, H ble ans
COXPaHEHU U PACLLMPEHUR €70 BOIMOXHOCTEW MO WUCMOMNbL3OBaHMIO
pecypcoa. TpU 3TOM BMZbI U 3KOCUCTEMbI Ha
6naro p Ha 37-oih ceccun

lexepanbHoh AccaMGneu OOH 8 1982r.)

KOHTPOJIbHbIE BOIMPOCHI (k rnase 15)

1. Och

28 KaKux g npu u
3anexel ?

3. OcHoaHbIE MEMOJb! OXPaHB! MOBEPXHOCIIHLIX U NOJ3eMHbIX 600.
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YHEBHOE W3[AHUE

Kananws BanentuH Mpuropsesuy
Barwn Cepren Bopucosmy
Toxapes Muxaun Anapeesny
puropwin
Banepuin

HE®TErA30NPOMBIC/IOBAS! FEOJIOMMA U MTMAPOTEONOrUA

i T.K
PepaxTop u3parenscrsa H.AHTapycosa
Texnweckvin penaxTop I.B. Jiexosa

Maa. auu. Ne 010145 or 24.12.92. MNoanucaHo B Newarb C OpUrMHan-makera,
NPEACTaBNeHHOro uanatenscreoM TBAHT, 8.09.97. dopmar 60x 90 /.. FapHuTy-

pa «lparmatuka». Mevats opcerHan. Yen ney. n. 23,0. Yu.-u3a. n. &456 Tu-
pax 1030 ax3. 3aka3 Ne 2065/4555-2.

OAO «M3parvenscTeo «Heapa».

125047, Mockea, Teepckas 3acrasa, 3.

CMQneNl:Kaﬂ oﬁnacmas opaexa «3nak Moserar Tunorpadma um. CmupHosa.
r. CMonekck, np-T um. 0. Marapuna, 2.

'l'en 301 60; 3~|4-|7 3-46-20.
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