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WK 556.3 (073)

OBLIAA THIPOIEOUIOUHA: MeTogdeckie YEA3aHHA K T1aDOpaTopHLIM
padoTaM | HaloHameHER  MuHepansHo-cepLerol  yuupepcurer ol opueiiis. Cocr.:
AL Veanooow, KB, Hanepamosa. CIIG, 2014, 42 ¢

Hanosena MeTOIHED PEIIEHHA KOMIIEKCA 53134, CRAIAHHEIX ¢ YCIOBHAMM -
NETAHHA W PACTIPOCTPAHEHIA MOAIEMHETY BO, O0CODSHHOCTAMIE HX JABHMEHHA H XHMHYE-
CKOMO cocTapa. [Napnodl nenelo JAHHEX METOOHYECKHNX YKAIaHWi ABIACTCA paiBHTHE ¥
CTYASHTOR HARLIKOE BETOIHEHAR MTHAPOTE0I0NMMeckHy PAcieTon H NOCTPOSHHI, a Takxe
SAKPEIUIEHHE JTEKIHOHHOMD MATEpHANa mo Kypoy «bmwas rugporeotorias. Tpeqnose-
HEI BAPHAHTEL TEM JI18 HAMHCAHUA pedeparon.

[IpeanaiHa4eHbl WA CTYIEHTOR JAHEBHOH dopME ODVHEHHA CNEUHANEHOCTH
130101 allpukaagnan realordds CremHaniianiy o« Toickd | paipeika NOIIeMHBIX B
H HHAZHEPHO-TEONONHYECKHE HILICKAHNAY, 4 TAKKE CTVICHTOR JAPVIHY CrelHan:HocTel
H CHEHATHIALMI NenIorHMeckoro H ropHOrD npedis.

Hayuneiil penakrop npod. B8, Aumonos

# HaumoHankHE MEHEPATEHO-CRIPREROH
YHHBEPCHTET ol opHblis, 2014
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BBEJEHHE

MeToauuecke veazaHua K 1abopaTopHeIM paldoraM no AHCLHI-
nuHe «00Was THAPOTEONOrHAs NPeIHa3HAYEHEl A8 CTYIEHTOB CrIElH-
aneHocTH 130101 «llpuxknagnas reonoruay cneunanuzaimu «llouckn u
pateedka MOO3EMHBIX BOJ H HHMEHEPHO-TeoIOTHYecKHEe H3LICKAHHA:
AHEeBHOH (opMel 0DYUEHHA.

CTYIeHTEl CAMOCTOATEILHO H3VUAKT MATEPHAN NPH NOJroTOBKE
K nafopartopHeiM paboTaM, KOTOPBIE BBITOMHAKOTCA CTYISHTAMH WHIH-
BHAyankHO. Pe3vibTaThl AHATHIHPYIOTCA, Noasepratorea obpaloTre M
OoOpMITHITCA.

Kawawii cryaedt ofopmaaer orver no nabopaTopHoii paboTe,
[J¢ VKa3kBAETCA UENk padoTel, MOPANOK BLIIOMHEHHA, NPHBOAAT pac-
YeTHRIE (POPMYIEL ¢ VKA3AHHEM PA3MEPHOCTEH BXOOALIMX B HHX BEMH-
YHH, JelaeT OKOHYATEILHEIE BRIBOBL.

OTwer cjaeTcd Ha NPOREPKY MPENoJaBaTenesM [0 MOCTeTyHo-
Lieit JAMATE ¥ JOMYCKa K 3a4eTy.

JadopaTopuas padora Ne 1, 2
I'pyuToBble 0 apTe3nanckie BoAkl [TocTpoenne KapT ruapo- H
MEE0HIOTHIIC
OcHOBHEIE OTIpedeIeHIs

BoaonpoxunaeMele Nopojikl — FOPHEIE MOPOJILL, CIOCOOHEIE PO-
NyCKaTE Mepes ce0ds BOIy M HE VASPKHBATE €€ B CBOHX Nopax (Tpemi-
Hax). [lpunepoM BOAONPOHHIIAEMBIX MOPO] MOTYT CIVEKHTE FAJIEMHHKH,
neckH, cnadocHeMeEHTHPOBAHHEIE NECHAHHKH, TPEIlHHOBATHIE KPHCTAN-
NHHECKHE MOPOJIEL

Boaoynopsele nopojisl — Nopojbl, HE COCOOHBIE MPOITYCKAThH
wepes cebs BOIY WK BeckMa cnafo ee OTJAKLE (T.e. NPaKTHYeCKH He-
KMoHaronMe (GHIbTpauHio Bojel). K BOIOYIOPHEIM NOPOIaM OTHOCHTCA
TITHHEL, CYTJIHHKH, MHOTOQA CYNEcH, MOHOIMHTHEIE KPHCTANIHYMECKHE No-
POJEL

BoaoHOCHBIE FOPH3OHTEL — TOPH3OHTEI (CITOH ), TIOPH! H TPEIIHHE
KOTOPBIX 3aM0ONTHEHE! BOJOI, CNOMEHHBIE BOTOMPOHHIIAEMBIM MOPOJAMH
H XapaKTepH3IyIoIHecH 00IHOCTEI0 YeNoBHI (DOPMHPOBAHNA, TBHAKCHHA
H PasTPy3KH MOI3eMHBIX BOJL
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I'pyHTOBEIE BOOE — NOAZEMHBIE BOJARI NEPEOTD OT NOBEPXHOCTH
3EMIH MOCTOAHHO JelcTBYIOEro BOAOHOCHOTO ropHzoHta. Boaoeme-
HAKIIHE TOPOOLL PATASNAITCA 3THM TOPH3OHTOM Ha JBe YacTH: HHMK-
HIOK YACTh, B KOTOPOI MOPLI 3aM0NHEHL BOAOH, T.e. coDCTBEHHO BOJO-
HOCHBIH TOPH3IOHT, H BepXHIOW, TJI€ B NOPAX NPHCYTCTEYET BOIIVX, T.&
soHy adpaumi. [loBepxHOCTE, OTASMAKIIYID 3TH 30HBL APYT OT Opyra,
HAZBIBAKOT 3EPKANOM FPYHTOBLRIX BOJA (CBODOAHOH NMOBEPXHOCTEIO) (pH-
cyHoK 1),

) 2 s Rzl « FX0s e
Pucynok 1 — pyaroseie soas: 1 — nopoas 30He a3pauuy; 2 - IPVHTOBOITD BO-

OOHOCHOrD TOPH30NTA; 3 — cnabonpoHniaeMele nopoas; 4 - DOYBCHHEIH Cnoil; 5
— YPOBCHL MPYHTOBLIX BOI H KAIMIIAPHAR Kaiima; & — sepxosonka [2]

IpyHTOBEIE BOABI HMEHT IPAMYID CBA3L ¢ aTMochepoil. Obnacts
HX PAcHpOCTPAHEHHS W IMHTAHWA (00JIACTh, IIe NPOHCXOIHT ITOMONHEHHE
BOJOHOCHOTO TOPH30HTA BOA0I ) 00BIMHO COBNAJAOT, NPHHMEM OCHOBHEIM
HCTOMHHKOM ITHTAHHA TPYHTOBLIX BOJ ABJIANOTCH aTMOCepHble ocanky,
peske MOBEPXHOCTHRIE KOH/IEHCAIIHOHHEIE BOJIBL.

bnuskoe saneraHHe rPYHTOBBIX BOJA K MOBEPXHOCTH M TECHas
B3aHMOCEA3b ¢ aTMoCQePHBIMH OCaIkaMH 00y CIOBIHBAET 3HAUHTENBHOE
HIMEHEHHE HX XAPaKTEPHCTHK BO BPEMEHH: KOIHYECTEA BOJBI B FOPH-
IOHTE, MONOAKEHHA YPORHA, XHMHMECKOTO cOCTaBa M T.1. JHH HMET 1o-
BCEMECTHOE PACOPOCTPAHEHHE H NMPHYPOUEHE! B OCHOBHOM K OTJIOMEHH-
AM YETBEPTHYHOTO BO3pacTa. [ PyHTORBIE BOARI HanbONEE QOCTYIHE! 1718

4
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BOJOCHADMEHHA, HO JIEKO N0ABEp:KeHBl 3arpasHenHio. OcobeHHOCTH
PACOPOCTPAHEHHA IPYHTOBRIX BOI B NPElenax H3Yy4aeMoro yYacTKa Xa-
PAKTEPHIVIOT ¢ MOMOLIBI0 KAPT THAPOHIOTHIIC.

ApTezHaHcKHe BOJEI — HAMOPHBIE MOJIEMHBIE BOOBL, NPHYPO-
YEHHEIE K PETHOHANBHO BIASPAHAHHOMY IIACTY-KONIEKTOPY (BOJAOHOC-
HOMY TOPHIOHTY ), 3aMeratolleMy MEmIy BONOVIIOPHEIMH IacTaMH. Ap-
TE3HAHCKHE BOJRI 3AMETAI0T B MPElelaX OTHOCHTENRHO KPYIIHEIX Feoio-
THYECKHX CTPYKTYP (CHHKNHHANEH, MOHOKIHHANEH W ap.), CIOMeHHRIX
NPEHMYILIECTEEHHD MOPOJAMHE JOYETEEPTHUHONO BOZpACcTa. ITH CTPYK-
TYPEL, BKIUAIMHE B ce0f OJHH HIH HECKOIBKO HAMOPHEIX BOJOHOC-
HEIX TOPHIOHTOR M KOMIUIEKCOBR M 00IaJA0lHe IHAUHTEILHEIMH PaiMe-
paMH o MIOIAAH, HASKIBAKTCA ApTesHaHckuMi Daccelinamn. B kam oM
apreiHaHckoM OacceiiHe BRIIENANOT 0ONACTH [HTAHWA, HAMOpPa H paz-
rpyakd (pucyHok 2). OcobeHHOCTH 3aneraHdsA apTe3MaHcKHX BOO OTpa-
AT HA KAPTE NEEI0HIOTHIIC.

0 - F) 7 0

Pucynor 2 — Apresnancknil Gaccelin (B YCIOBHAX CHHEITHHATLHOTO 3A0ETHHHT
cnoes nopoa). OBnacTi: a — NHTAHHA HANOPHEIX BOA; § — Hanopa: B — pasrpyi-
Ei; | — ypoBeHn rPYHTOBLIX BOI; 2 — NBCIOMETPHYCCKHT YPOBCHE HAMOPHEIX
BOVL; 3 — BOJOHOCHRIT HAMOPHEI moacT; 4 - Boaoynopel; 5 — ckeasdns; H —
BEJIHMHHA NECIOMETPHYSCEOrD Hanopa [ 1]

O61acTe MHTAHMA — IUIOIIAAL BRIXOIA NNAcTa-KOIICKTOpa Ha
NOBEPXHOCTE HA HAHDOMEee BRICOKHX THICOMETPHYSCKHX OTMETRAX. On-
HAKD, NpH ONpeaccHHBIX FHAPOreOIOrHYCCKHY YCIIOBHAX NMHTAHHE ap-
TEIHAHCEHX BOO MOMKET OCYVINCCTBIATBECA 3a CHUET NEpETOKa BOOBI H3
CMERHEIX BOJOHOCHBIX FTOPHIOHTOB.
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Ofnacte Halopa — NIOMAIL PACOPOCTPAHEHHA APTeIHAHCKOIO
Dacceiina, B npefenax KOTOPOH YPOBEHE MOA3EMHEIX BOJ 3AJETAeT BRIIIE
KPOBIH BOJOHOCHEIX TOPH3OHTOB (BOJA B MIACTE HAXOIHTCA M0J H30BI-
TOUHBIM JABIEHHEM). DTOT YpOBEHR HAILIBAKT NbEIOMETPHUYSCKHM, A
BRICOTY MOIREMA BOJBL B CKBAXKHHAX, BCKPRIBAIOIIHY APTE3IHAHCKHH BO-
JAOHOCHBIH FOPHI0HT, - H30BITOMHEIM Hanopow. Ha yuactkax, rae neezo-
METPHUECKHI YPOBEHE 3ANIEraeT BEIIE MOBEPXHOCTH 3eMJIH, HMEET Me-
CTO caMouznHE (oHTaHHpoBaHHe) cKBamkHH. [loBepXHOCTE, COeIHHAK-
1iad NeEIOMETPHUSCKHE YPORHH, HOCHT HAZBAHME NBEIOMETPHYECKOI.

OfnacTe pasrpyiki — 00NacTe BRINOA HAMOPHEIX BOO HAa MI0-
BepXHOCTE. Pasrpyaka apTezHaHCKHX BOJ MOMKET OCYILECTRIATLCA B BHIE
BOCXOIALIHX HCTOMHHKOBR HIH HENOCPEICTREHHO B MOBEPXHOCTHEIE BO-
JOOTOKH, MOPA, 03epa.

ApTezHaHCcKHe BOJL! IIHPOKO HCOONBIVIOTCA N8 BOJAOCHADMe-
HHA TOPOIOE, NPOMBIIIEHHBIX TPETPHATHIL a Talke 108 HIRTeYeHHA
Opoua, ioga, B TevedHEIX e,

AHAIHZ KAPT FHAPO- H NLEI0HI0NHIC

Kaprel THAPOMIOMHNIC CTPOAT g oToOpameHHs penseda no-
BepXHOCTH IpyHTOREIX Bof. [To mocTpoeHHIo KApPTHI THAPOHZOTUIC aHA-
NOTHYHE] TOMOTPAgMUSckKHM KAPTAM, 4 CAMH FHIPOHIOCHIICK — TOPH30H-
TANAM pefbedia U IpefcTARIAnT coboil THHHE HAa KapTe, CoeqHHAINHE
TOUKH C OJHHAKOBEIMH A0COMOTHEIMH OTMETKAMH YPORHSA IPYHTORLIX
BO.

KapTel Nbe30H30rHNC CTPOAT 114 apTesHaHckuX Boj. [Ibe3onso-
THIICAMH HAZBIBAKOT JTHHHH (B NIIAHE) PABHBIX aBCONOTHEIX OTMETOK be-
JOMETPHYECKOH NOBEPXHOCTH.

Kaprel ruJpo- H NbLE30H30THIIC [peIHAa3HAYMEeHBl 118 pellleHHs
PAITHYHBIX HHKEHEPHBIX 33144, CBA3AHHBIX C BOJOCHADKEHHEM, oXpa-
HOIl NOJ3eMHBIX BOJ, OCYLIEHHEM MECTOPOAIEHHI NONe3HBIX HCKOnae-
MEIX, MENHOpauMel H Op. aHATH3 KAPT THAPO- H NEe30H30THIC 03R0IA-
€T NOIYIHTE CIeIYEOILHE CReeHHA:

|. HanpagneHue IBHMEHHA MOA3EMHEIX BOA B OO0 TOMKE KApThL
JBHEeHHe NOIA3EMHBIX BOJ TIOIMHHASTCA 3aK0HAM TPABHTAIIHN M TTPOHC-
XOOHT 0T YMacTKOBE ¢ Gonee BEICOKHMH a0CONMHTHEIMH OTMETKAMHE K Y4a-
CTKaM C MEHBIIHMH OTMETKAMH [0 JTHHHH, NEPHeHIHKYIAPHOH O0CHOB-
HOMY HAMNPABIEHHIO MTHAPOH30THIC (TEE30HI0MMIC) (pPHCYHOK 3).

6
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Pucynox 3 — Kapra roiposs3orune: yMacTok A — FPYHTOBBIE BOJRI IHTAKT PEKY;
B- KaHaI MUTACT FPYHTOBLIE BOALI PeKH; B — rPYHTOBEIC BOJL NHTAIOT PEKY H
BRIXOIAT 13 nee [10]

2. XapakTep B3aHMOCBA3IH NOJ3EMHBIX BOJ C MOBEPXHOCTHBIMH.
[lonzemukble BOJEL, OCODEHHO FPYHTOBBIE, MOTYT HMETE TECHYI) THIPaB-
MHYECKYHY CBAZL C NOBEPXHOCTHREIMH BOAOTORAMH. B ofHOM cnyuae noa-
3eMHBIE BOJOLL PACPYKAIOTCA B PEKY, B APYIOM — IHTAKTCA 33 CHET Mo-
BepXHOCTHRIX. JINA BRIACHEHHA XAPAKTepa B3AHMOCBAZH IO KApTaM THI-
PO~ H NBE30HIOTHIC ONPEASIAT HANPARIEHHE TPYHTOBOIO noToka. Ec-
MK FPYHTOBRRI MOTOK HANPABIEH K PEKe, 3TO 03HAYAET, YTo NOA3eMHEIS
BOALI PAIrPYWKAKOTCA (MHTAOT) B peKy. B NPOTHEHOM cay4vae (0pocH-
TENLHEIE KAHANEL MABOAOK B PEKe H Ap.) HOBEPXHOCTHBIE BOJEL PACXO-
OYIOTCA HA MHTAHHE MOJ3eMHBIX BOJ M WX YPOBEHb MOJHAT [0 OTHOLIE-
HHI K nocnefHiM. B npupone Takxe OBIBAIOT CHTYALHH, KOTAA HA Of-
HOoM Depery HMMeeT MecTO pPasTPy3Kd IPYHTOBBIX BOJ, Ha JAPYroM — HX
NOrIoHeHHeE.

3. T'nyOuny 3aneraHHAa NOJ3eMHBIX BOJA B M000H TodKe ydacTea.
[MapamMeTp ONpeaenaiT N0 PAIHOCTH Meay adCOMOTHRIMH OTMETKAMH
MNOBEPXHOCTH 38MIH H IOA3EMHEIX BOJ.
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4. I'mapasniveckdil yinoH (rpagueHT) nogsemHoro notoka. Ipa-
JHEHT paBeH Pa3HoCcTH abCOMIOTHRIX OTMETOK YPOBHEHHOH NOBEPXHOCTH
B JBYX BRIOPAHHEIX BJONbL HANPABICHHA MOTOKOB TOYKAX, JeneHHoi Ha
pPacCTOAHHE MEKTY ITHMH TOUKAMH (B MaciuTabe KapThl).

5. Pacxoa rpyHTOBOTO MOTOKA.

Kaprel ruapo- H NLE30H30THIC CTPOAT HA JeTankHoil Tonorpa-
fseckoi ocHoBe (pHcyHOK 4). B ckpasmuHaX, Konoguax, wypdax, dacto
NPoiIeHHBIX CIENHANLHO JUIA 3THX LENei, NpoROIAT elHHOBPEMEHHEII
3AMEP YPOBHeH NOJZeMHEIX BOMA, (PHKCHPYA TAKKE BRIXON MOJ3EMHEIX
BOJ HA MOBEPXHOCTE (HCTOUHHKH) ¢ HX BRICOTHOH NPHBAIKOI. 3HAA BEI-
COTHYED NPHBATKY FOPHEIX BRIPADOTOK H rIYOHHY 3AMETaHHA MOIIeMHEIX
BOJ, ONPEIeNdloT Mo HX pasHOCTH abCONTHEIX OTMETOK YCTAHOBHE-
WHXCA YPoRHEH BOARL

3aganune

I. TlocTpouTE KapTy FHAPOMIONHNOC H NBEIOHIONHIC © CedeHHEM
Hrorune wepes 1 M.

2. TlokazaTe HANPABIEHHE JBHAKECHHA MOI3EMHBIX RO/

3. OnpeneniTe ANd XApakTEPHEIX YHACTKOE FHApaBIHueckuii rpa-
JHEHT NOIIEMHEIX BOJL.

4. YeraHoRHTE rOy0HHY 23A0eraHHd MOJ3EMHEIX BOJA B 3aJaHHEIX
TOUKAX.

Xoj padoTel

|. BeIMMCIHTE M NOANHCATE ¥ KaXk10H FropHOil BeIpaboTKH HA TONO-
rpadmieckoil ocHoBe AOCONKTHEIE OTMETKH YPOBHEH NoIleMHBIX BOJ
(Tabnuua 1, 2).

2. TlpoBecTH apM@METHUECKHM HIIH FEOMETPHYECKHM METO/10M MH-
TEPNONALHID A0COMTHEIX OTMETOK YPOBHS BOJEI B CKBAMMHAX H 1IYpP-
thax. 3aaaua MHTEPNONALMH — HAXOMK/ISHHE HA OTPEIKAX MERIy JBYMA
TOPHEIMH BEIpa0OTKAMH TOWEK, B KOTOPHIX YPOBEHE MOJIEMHEIX BOJ
HMeeT abCONFOTHEIE OTMETKH, BEIPAMEHHEIE UEMBIMH MHCIAMH (B MeT-
pax). I'maBHBIE HANPABMNEHHA HWHTEPNOMALMH BEIOMPAOTCH MO NHHHAM,
HAYIHM OT BOJOPa3IeNBHEIX YMACTKOB K MOBEPXHOCTHRIM BOJOTOKAM, a
TAK KaK TOCIETHHE ABTAKTCA APeHaMH (PaHHIIAMH NOTOKOE MOI3EMHBIX
BOJ), TO HHTEPIOALMA Mepe3 PeKH, 03epa He NPOBOIHTCA.
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Tatnuua | - Janusie 108 nocTpocHHA KAPT THAPOH3ONHIC

_ [ Fayfuna sancranng CTaTHHeCRorn YPOEHR 0T YEThA [10 BaPHAHTaM, b

= = -

EEE g

& =g :;‘ 1 2 3 4 5 f 7 # 9 10

CHEARIHEI
1 #H.3 33 3.3 3.7 0 28 [ 39 ] 42 4.0 4.5 4.3
2 971 5.1 53 5.5 4.8 46 | 57 | 6.0 54 6.3 6,1
3 HE 4.3 4.5 4.7 4.0 318 (49 ] 52 50 55 58
4 #3.0 1.2 1.4 1.6 0.9 07 [ 18] 21 1% 2.4 12
] @15 4.6 4.4 5.0 4.3 4.1 52| 55 53 54 540
9 G0 4.0 4.2 4.4 .7 15 [ 46 ] 49 4.7 52 50
] #4.9 24 1.6 18 2.1 LA 3o 33 ER EX) i4
16 .2 12 24 4.0 1.0 1.7 | 28 | 3l 29 34 32
17 #3.1 1.1 1.3 1.5 0.E 06 | LT | 2.0 1.4 23 21
My piies

1 7.3 2.8 3.0 32 25 23 [ 34 ] 37 35 4.0 X
2 92.4 5.0 5,2 54 4.7 45 | 56| 59 57 2 6.0
3 ®7.0 4.0 1,2 4.4 37 35 |46 | 49 4.7 52 50
4 916 4.6 4.8 5.0 4.3 4.1 51| 55 56 53 546

Crleayer NOMHHTE, MTO B TOMKE HHCXOJALIETO HCTOMHHEA abco-
MHOTHAS OTMETKA TeMHOI MOBEepPXHOCTH coBnanaer ¢ adcoloTHOH oTMeT-
KOl 3epKana rpyHTOBRIX BOJ (NBE30OMETpHMeckoil noeepxHocTH). DToT
akT Jaer JONOIHHTENEHY K HHIOPMALIHIO MPH HHTEPITOIAIHH.

3. Yepes ToMKH ¢ OIHHAKOBEIMH OTMETKAMH (Mepes | M) npoBecTH
[IABHLIE NHHHH — THAPOHM3OTHICH (NBE3OMETPHMECKHE), KOTOPEIE HE
OOMAHEL NIEPEceKaTheA. TAK KAK YCIOBHA 3aJeraHMA MPYHTOBRIX BOJ BO
MHOTO ONPEIenaTed reoMopdoaornieckuMi ocobDeHHOCTAMH YIaCTKA,
TO THAPOHZOTHOCH AOACHEL [IABHO MOBTOPATE M30NHHUH penbeda (To-
puzonTanu). [Teezonzoruncel Takoil cneuuuuHOCTEID He 0bIanaoT.

uapo- M NBe30HIOTHNCH TAK e, KAK M TOPH30HTAIH penbeda
MOTYT [EPECEKaTh PEKY, HO B CTPOTO ONPEJSIcHHOMY MONOKEHHH! Nhe-
30H30rHNCA ¢ Gonblledl abcoMTHOH OTMETKOH J0MHHA IPOX0OIHTE BEI-
Lie No TEYEHHIO0 PEKH, MeM NMBE30H30THICA ¢ MeHbIeH afcomoTHOI oT-
MerTkoi. B npoTHEHOM clydae HCTHHHOE HANPABICHHE JBHACHHA BOOLL B
peke He OYIeT COOTEETCTROBATEL HATIPABICHHIO JBHACHH, MOTYICHHOMY
1o Kapre.

Heobxonumo cienuts, wTobe B 0DIACTH THAPABIHMECKODD BO-
aopaznena no obde CTOPOHBL OT HEro NPOXOIHNH JBe THAPOH3OTHIICH
(NLE3OHIOMMICK ) C OAHHAKOERIMH OTMETKAMH.

o
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Tatmmma 2 -ﬂa]ll!hli‘ JUTH NOCTPOCHHE KAPTRL MEBCS0HE0HNC

= [..]}I-HIHB SLICTAHNA CTATHYCCEOT O | NBECSOMTCPIMCCEOTO) YPOEHA [0 BAPHAHTAM, M
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4. lNokazaTe HanpagleHHE JBHMKEHHS NOJ3EMHEIX BOJ E MPOH3-
BOMBHEIX MECTAX CTPeNKaMH, NPOBOAMMEIMH NEpHeHIHKYIAPHO K TH/-
POHZOTHIICAM.

5. OnpeaenuTes A08 XapakTepHEIX YMACTKOB, COOTBETCTBYHOLIHX
MAKCHMANEHOMY B NPeIenax KapThl VEIOHY, THAPABIHHECKMI IPpagHeHT
(VKIIOH ) IOTOKA MOJ3EMHEIX BO/L.

6. YeraHoBUTE IVOHHY 3AMeraHds MOA3EMHBIX BOJ B 3AJAHHEIX
TouKax A # b, npensapuTensHO ONpeiaenis abcoMTHRIE OTMETKH 38M-
HOH NOBEPXHOCTH M 3epKala IPYHTOBRIX BOJ (NLEIOMETPHHUECKoil no-
BepXHOCTH) B 3THX Toukax. aHHyio npouenypy cleiyer NpoBOIHTE,
HHTEPNOMUPYA Mew1y JABYMA COCEIHHMH TOpPHI0HTANAMH pelnbeda M
THAPOH3OMMICAMH (NBEIOHIONHIICAMH ) COOTBETCTREHHO.
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JlabopaTopnan padora Ne 3, 4
IMocTpoenne ruaporesaornieckoro pazpeza. Hanueanue
NOACHATEILHOI 3AMHCKH K KapTe

Iuaporeonornueckdii paspes oTpamaeT TeolorHYECKOe CIpoe-
HHE H FHAPOre0IOrHYeckHe YCIIOBHA YIACTKA BIOME ONPEIeleHHOrD Ha-
NPABNEHHA (CTROPA), HA KOTOPOM PACMONATalTeA CKBAKHHEL

Hexoanele faHHble 1708 DOCTPOSHHA pa3pesa: NocieloBaTelb-
HOCTE THTONOMHYECKHX Pa3HOCTEH MOPoI, HX MOUHOCTE, MIy0HHA yeTa-
HOBHBIIHXCH YPORHEH MOJ3EMHEIX BOJ, - MOTYYAOT NpH OYPEeHHH CKBa-
e (Tabnuua 3). Kpoue Toro, HeodDX0IUME! CBEIEHHA O BRICOTHOH npH-
BAIKE KAM/0I CKBAMMHEL H PACCTOAHHH MEXITY HHMH.

3apanue

l. TlocTpouTe THAPOreonorHYeckHil paipes W MOKa3aTe HAa HEM JH-
HHH YPOBHA HAMOPHEIX 0 0e3HANOPHEIX BOJ.

2. CocTaBHTE NOACHHUTENEHYIO 3aMHCKY K NOCTPOSHHEIM KapTaM H
pazpezy.

Xo1 padoTsl

. HaunnaTe nocTpoeHHE pazpeza cOeldyer ¢ BeIDOpa MaciiTaboR
(BEPTHKANEHOTO M TOPHIOHTANEHOTO). [OpHIOHTANEHEI MacwTad Ha-
FHAMAKOT B COOTEETCTEMM ¢ MAcIuTaloM KAPTHL, K KOTOPOH OyAeT npuio-
WEH pazpel, BePTHKANLHEI Jomaed obecrneuHBaTe YeTkoe HioOpameHne
VCIIOBHI 3alleraHid M B3aMMOCBAZH BOAOHOCHBIX TOPHIOHTOR, pek. Jlna
JAHHBIX VCJIOBHI peKoMeHaveTcs BepTHRANLHLI Maciural 1:1000.

2. C yuerom BelOpaHHOoro maciurada no adcoNOTHBIM OTMETKAM
VCTHEE CKBAKHH M TONOrpafiveckoil KapTe CTPOAT THICOMETPHHECKHI
NPOMHIE, HA KOTOPOM TOKAZBIBAIOT pelbef) MOBEPXHOCTH 3eMIH H Me-
CTONONMKEHHE CKBAKHH B BH/E BEPTHKAIBHEIX JTHHHI.

3. To panHbBM OypeHHA CKBaXHH CTPOAT FE0N0ro-THTONONHYecKHe
KOMOHKH, HA2 OCHOBAHHH KOTOPHIX MPOBOJAT IHTONOTHHMECKHE M I'enio-
rHYeckie rpaHrnkl HMenonk3ys JaHHEle 3aMepoB ypoEHel BOJB B CKBA-
AHHAX H MOCTPOCHHEIE KAPTEl THAPO-H [TLe30H30THIIC, HAXOAAT NoIoHe-
HHE 3ePKana rPYHTOBBEIX BOJ H NbE30METPHYECKOH NOBEPXHCOTH, ERIXO0-
IBI HCTOMHHKOB, MOKA3BIBAKT HANPABICHHE ABHMEHHA MOA3EMHEIX BOI.
Ha ocHOBaHHM THAPOrEONOrHMECKHX JAHHBIX BBIIELIOT BOJOHOCHEIE
TOPH3OHTH H PA3IETMOITHE HX BOAOYIIOPEL

12
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4. B noAcHHTENRHOH 3alIHCKe CHCTEMATHIHPYIOT JAHHBIE O Te0No-
TO-THAPOre0NOTHYECKHY YCIOBHAX H3ydaeMoro yuacTka, OHa cocTaBnd-
€TcAd HA OCHOBE AHANH3A MOCTPOEHHHIX KAPT THAPO- W IIhe30HI0rHIC
THAPOreoorHYECKoro palpesa.

[NoacHUTeNbHAA 3AMHCKA BEIOMAET, KAk MPABHIO, CASAYHILHE
pasaens:

lNeomopdonorua. OcHoBHBEIE TeoMopONOrHUecKHe 31eMeHThl
YUACTKA (CKIOH, 00pallieHHEIH K peK, JONHHA PekH, NOBEPXHOCTHRIE BO-
aopaznensl M T.4.) MakcuManeHble H MHHHMANLHBIE MOWHOCTH THIICO-
METPHYECKHE OTMETKH NoBepxHoCTH 3emnu. Hanuuue Ganok, Noroe, Bel-
XOJIEI HCTOUHHKODR.

leomoruveckoe crpoenne. OO0WAn XapakTepHCTHEAD JTHTOIOMHH
Oopoa, NPHHHMAKIHAX Y49acTHe B FeolorHMecKoM CTPOeHHH yYacTka
(necqyaHO-rTHHUCTRIE, KapBOHATHBIE, XE€MOTEHHBIE W T.[.), C YKAZaHHEM
HX reHe3uca W BOIPACTA (HANPHMEP, AIUIFOBHAILHEIE OTIOMEHHA YETBEp-
THYHOrD BO3PACTA) HA OCHOBE MHAPOreaI0rHUeckoro paipesa.

[NocnenosaTelkHOCTE JTHTONOMHMECKHX CIOEB, BCKPEIBAEMEIX
CKEAKHHAMH, H WX ONHCAHHE BEJeTCA CHH3Y-BEepX (0T Oollee APeBHHX K
Dosee MONOARIM): THTOIOTHA M PACTPOCTPAHEHHE ClI0A B NPEIeNax yua-
CTKA (NOKANBHOE HIH PerHOHANBHOE), TIYOHHA 3aleTaH|A Clod; HiMeHe-
HHE ero MOMHOCTH M0 MI0IMAAH, MEcTa ERINOA CIOS HA MOBEPXHOCTE,
VUACTKH €ro BRIKIHHHEAHHS, PAIMBIBA HIH THTOIOTHYECKOTO 3aMerle-
HHA; XapaKTep 3aleraHid 0 B3aHMOCBA1L ¢ MOACTHIAKIHMHE H TEpeKphl-
BaIOMIMMA FOPHI0HTAMH.

Hanuumwe 1 xapaxrep pa3pelBHBIX HAPYLIEHHI.

Iuaporeonornveckie yenopua. Hammine BOTOHOCHEIX TOPH30H-
TOB, BCKPLIBACMBIX OYVPOBEIMH CKBAJKHHAMH W WypdaMH B Openenax
VUACTKA: BOJOHOCHOIO TOPH30HTOE TPYHTOBBIX BOJ H BOJOHOCHOTO TO-
PHIOHTA APTE3MAHCKHX Bod. PainensHoe ONHCAHHE KAXI0I0 BOJAOHOCHO-
IO TOPH30HTA, HAMHHAA C TOPH3OHTA TPYHTOBBIX BOJ, MO Cledyomei
cxeMe:

*  pACHpOCTPAHEHWE TOPHIOHTA B Npeldeliax YYacTKa (I0BCEMEecT-
HOE HIIH JIOKANBHOE);
*  BOJOBMENIANIHE MOPOILl FOPHIOHTA, NOJACTHIAIIHE H Mepe-

KEPEIBAKIHE BOAOYIIOPEL;

13
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*  MIMCHEHHE MOLIHOCTH TFOPH3OHTA MO [UIOWATH YYACTKA, TIy0OH-
HEI 3AMeraHna YPOBHEH IPYHTOBRIX H APTE3HAHCKHX BOI; ray0HHA 3ame-
TAHHA IPYHTOBRRIX (B Wypde A ¥ ckaxunde b) 1 apreznanckue (B cKpa-
#uHe b) Boa N0 KapTaM rejpo- U Nbe30HI0IHIIC,

*  ocobeHHOCTH (PHIBTPALMH MOIIEMHEIX BOJ H BIAHMOCBAZL HX C
NOBEPXHOCTHRIMH BOAAMH, THAPABIHYECKHIl IPAJHEHT B Npelenax xa-
PAKTEPHEIX YMACTKOR,

*  0cODEGHHOCTH MHTAHHA H PACPYIKH MOI3IEMHBEIX BOI (BO3IMOMK-
HOCTE MEPETEKAHHA TPYHTOBEIX BOA HEpe3 CYIIHHKH B BOJOHOCHBIH ro-
PH3IOHT APTE3HAHCKHX BOJ JOMKHA OBITE J0KA3aHA H OPHYHHHO 000CHO-
BaHa);

*  VUACTKH BOIMOMHOTO CAMOHINHEA CKBAMKHH — 30HBL, TJE M0-
BEPXHOCTE 3EM/IH PACTIONIArAETCH HHKE MbE30METPHMECKOH NOBEPXHOCTH
TOPHEOHTOR APTe3HAHCKHX BOJI;

*  BOIMOMHOCTE HCMONLI0BAHHA FPYHTOBBIX H APTE3MAHCKHX BOJ
1A XOAAHCTREHHO-TTHTREROT0 BOJOCHADKEHHA.

JadopaTopuan padora Ne 5, 6
OcnoBHOI 3aK0H QHILTPALMHE NMOIEMHBIX B0/ H €r0 NPHI0KCHH.
Pemenne zanau na axon Jdapcu

Duempayus — ABHMKEHHE NOAZEMHEIX BOJ M0/ AliCTEHEM TH/-
PABIHYECKOr0 YEJOHA MOTOKA “epe3 CHCTEMY MOIHOCTBH) BOJOHACK-
LIEHHEIX 0 CODDMAKMAXCH Mesy co00il Mop H TPElHH FOPHEIX OO,

Hughuismpayua NpoTekaeT B YCIOBHAX HENONHOIO 3AN0IHEHNA
nop EOJOH B HOPOAAX 30HEL 23PaLiHiL.

OUIBTPALMA NOA3EMHBIX BOJ ONMCEIBAETCA 3AKOHOM, KOTOPEIH B
1856 r. 6ein yetaHosneH gpadiysckuM ruapasmdkom A apeu, Ha oc-
HOBAHHH MHOTONETHHX OMNBITOB MO M3VIEHHKD JBHMKEHHA BOIAB vepes
HNecHaHkble (PUABTPEL (PHCYHOK 5).

Q:;fpﬂ:kn,

rae: () — KONHYECTBO BOABL, M /CYT
k — koadupuumenT GUALTPALME, M/CYT
F — naomaae cedeHn, M~
H,.H; — ypoeeHb BOJEL M

14
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AH - pasHOCTL ypoBHEH BOIBI, M
L — nnmHa oyt GUIBTPALMHE, M
I — rugpagnuvecknii rpaHenT;
L L

i

Pucynor 5- Cxema npmsenna (inesTpaumn) rpyeTosoi soaw [10]

Cropocts huneTpanud (U, M/CYT) BHIPAKAET TAK HAZIBIBASMYEO
(PHKTHBHYIO cKOpOCTE (DHIBTPALIMH BOJBL, TAK KAK MIOMATL MONEPeHO-
IO CEMEHHA MPHHATA PABHOH MIOIATH NONEPEdHOro CeMeHHA NopPoIsb,
TOT/Ia KaK Ha camMom Jefe GHIbTPaiHs BOAl MPOHCXOIAT TONBKO Mo mo-
paM, T.e.

v=4kl

JeiicTBUTENbHAA CHKOPOCTE JIBHMEHHA BOALI B [Opax Mopoasbl

(U, ) onpexenderca kak pacxol, [AENEHHEIH HA NIOWAE, JAHATYIO 10-

Q _v

F-n, n

rag 1, —aKkTHBHAA NOPHCTOCTE MOPOARL, BRIKMAKMIAA B ceDA AKTHEHEIE

paMu:
UrJ #

)

B (DHIETPALHOHHOM OTHOILEHHH TOPEL
PacueTel OPHTOKA BO/IbI K CKEAKHHAM
[Tpyn oTkauke BOAR M3 CKBAXHHEL, 000OpPYIOBAHHOH B OJHOPOI-
HOM BOJOHOCHOM FOPHZIOHTE NOMIEMHBIX BOJ, BOKPYT Hee obpazyeTca
JenpeccHOHHAR BOPOHKA ¢ MAKCHMANEHEIM NOHIKEHHEM YPOBHA BOIL B

15
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ckeaknte. [To Mepe yaaneHuA oT CKBAMMHEL M0 PAIHYCY BEMHYHHA NO-
HHMEEHHS YPOBH YMEHBIUASTCS H HA HEKOTOPOM PACCTOSHHH, HAIhIBAE-
MOM PaHYCOM BIHAHHA OTKAYKH R, CTAHOBHTCA PABHOH HYIIHO.
KoopauHaTHEIE OCH: OCB X 110 MO0IIBE FOPHIOHTATLHOTO BOIO-
YIIOPA, OCh ¥ — [0 CTRONY CKBAMHHLL (DOPMYIEL, DMHCBIBAIOILINE BOIO-
OPHTOKH K COBEPUISHHBIM CKBAMMHAM, HA3BIBAIOTCA pemeHusMu lio-
ITHOM.
0- ThS(2h - 85)
InR-Inr,
BOJOHOCHBIH TOPH30HT IPYHTOBLIX BOJ
O=2nkmS/(InR—-1Inr.) - npuTOK BOOEL B CKBAAHHY, BCKPEI-

- OPHTOK BOJABL B CKBAKHHY, BCKPBIBATOIMI

BAKILMI BOJOHOCHBIH FOPH30HT APTCIHAHCKEY BOJ

k — koadupHIHEHT GHILTPALME, M/CYT

8 =H - h., M- nonmwkenne

H — cratiyeckuil ypoBeHb FPYHTORBIX BOM, M

h — nHHAMEYMECKHH YPOBEHL TPYHTOBEIN BOJ, M

R — pannyc BIMAHKA OTKAYKH, M

¥ - PAIHYC CKBAMHHEL M

M — MOUHOCTH BOJIOHOCHOTD TOPHI0HTA ANTEIHAHCKHX BOJT, M

VieneHelii 1e6uT ckBamuHe: g = 0/ 5.

Ina onpeaeneHis MakCHMANkHO BOIMOMHOTO BOAooTOOpa W3
CKBR#HHBI, HEOGKOIHMO 3a/aBaThC BETHYHHON AOMYCTHMOTD NOHHMKE-
Hif S, [lpu oTkauke W3 Ge3HANOPHOTO BOJOHOCHOTO TOPH30HTA
Suee=(0,5+0.75)hy;  ANA  HANOPHOTO — BOJOHOCHOTO — TOPH30HTA
Su=AH +0.5m, rae AH - pazanua aGcoNIOTHRX OTMETOK NEE30MET-
PHYECKOH MOBEPXHOCTH H KPOBIH APTE3HAHCKOrD FOPHIOHTA, M - MOLI-
HOCTEL APTEIHAHCKOro BOJOHOCHOIO FTOPHEOHTA, M.

[pH HeycTAHOBMBLIEMCH pewHMe (QMIBTPALNE, KOMOA Jerpec-
CHOHHAA BOPOHKA PACIIMPASTCH ¢ TEUCHHEM BPEMEHH, PaJuyC BIHAHHS
OTEAYKH JU1 TPYHTOBBIY H APTE3HAHCKHX BOJ COOTEETCTREHHO PABHEL

R=~mi: R=ma't,

*
e @ ¥ od - Ko3(upHIMEHTEl YPOBHENPOBOAHOCTH H IBE30NPOEOTHO-
CTH, M/CYT; { — Bpems OT Hauala oTKavkH, cyT. Ouzndeckuii cMeicn
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3THX KOPHIHEHTOR COCTOHT B TOM, “TO OHH XapaKTepHIYIOT CKOPOCTh
PA3BHTHA BOPOHKH JEMPECCHH NPH OTKAYKE BO/IEl H3 CKBAKHHEI (K, a Ha
ONPEIENAKTCA M0 Pe3YILTATAM MONEBLIX ONBITHO-QHILTPALHOHHLIX Pa-
ooT).

Ecny oTkaska BOJAEl H3 CKBAMHH NPOBOAATCA BONMIH PEKM, TO He
HCKIKMEHA CHTYALIHA, KOTJa BOPOHKA JENPEeccHH JAOCTHTAET [PEeKH |
dropMEpyeTca CTALMOHAPHBIA pesuM (PHILETPAUHK BOJAL K CKBamHHe. B
3TOM CIYU4ae BCA BOJA, OTHAYHEBAEMAA H3 CKBAMHHEL, NOCTYIHT H3 PEKH,
Opoiiaa ueper BoJOHOCHBIH TOPHI0HT TPaH3uToM. Tak KAK OTTOKA BOJBI
H3 caMOro I1acTa He NPOHCXOAHT, TO H JENpeccHOHHAA BOPOHKA He
pacimpAeTca. BpeMsa HACTYIIIEHHA CTAUHOHAPHOrO pemnma QHIBTpa-
LHH NpH oTKAaYKe W3 De3HANOPHOIO rOPHIOHTA

I’ Lz
[ »
-
rae L — paccroanue oT BoA03a60pa CKBAMHHEL 10 PEKH.
OnpejenecHie pacxola NOAIeMHOT0 NOTOKA N0 FHIPOIHHAMEY CCKOH
ceTKe ABH:KeHHA (JIeHTaM ToKAa)

Jinua moxa — TPASKTOPHA JBHMKEHHA MACTHL, NepeHIRKYap-
HaA MHAPOHIOTHICAM.

Hewma moka - NPOCTPAHCTEO, OTPAHHYEHHOE JABYMA JTHHHAMH
TOKA.

Pacxon noazeMHBIX BOJ, NPOTEKAIOLUIMY [0 IEHTE TOKA B [peie-
nax HeKOoTOoporo i-ro oTceka no sakony dapeu:

Q.‘ = Iil{"lj‘r""rr' % 3

@

rae b, — mHpHHA oTceka, {, — AMHHA oTcexa; i — CpeaHad MOUIHOCTE
[ i i

(HIETPALHOHHOTO MOTOKA B Npefenax i-ro orceka; AH, =H_ - H, -

nepenaj Haropos.

Cymmaprslii pacxod GUIBTPALHOHHOIO NOTOKA B penenax sceii
NeHTH ONpelenieTcd Kak cpeiHee apHiMeTHYeCKoe PACXOI0B BCEX OT-
CEKOB JIEHTHI:

L
o, = EQ, {1, Tae 1 — uHCNO OTCEKOB JIEHTH] TOKA.
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Mo BRIAENEHHOI JEHTE TOKA MOMHO, IPHBISKAS CXeMY opIIHe-
BOTQ BRITECHEHHA, T.8. CUHTAA, UYTO PACTBOPEHHLIE BEILECTBA JIBHMKYTCA
TONBKD BMECTE ¢ YACTHLUAMH BOAL! (He COpOHPYIOTCA M HE NOOBEpAeHbl
audpy3nn) B co cpeaHel CKOPOCTRIO BOJ, OLUEHHTE MHTEHCHEHOCTE Pac-
OPOCTPAHEHHA 3arpASHEHHA B BOJOHOCHOM FOPHIOHTE.
Bpema npuxoga zarpAzHeHHA B TouKY HaOMOJeHHA, pacnono-
MEHHYE0 HA PACCTOAHHH [ OT HCTOMHHKA 3ATrPARHEHNA:
t=1/v,.
JleficTBHTENBHAS CKOPOCTE JBHMEHHA BOJBI CBA3aHA CO CKOPO-
CTHIO (DHITBTPAITHH:
vkl EAH
Uy =—=—"=

n, n, om0

Torna DpHMEHHTENRHO K NIEHTE TOKA BPEMA NPOXOHIEHHA
NOPIIHEBOro BRITECHEHHA Kamaoro oTceka nenter: Af, = n, I | kAH,

[; — anuHa oTceka NeHTel Toka, & — wkoadubuument GUABTpaLMK,
1, — AKTHBHAA HOPHCTOCTE, AM - nepenaj HAOPOR B Npeefax oTceka

MEHTHL
CyMMapHOe BpeMma NpOIBHMeHHA (POHTA NOPUIHEBOrD BHITEC-
HeHHs 0T MCTOMHHEA 3ArPA3HEHHA K 00MAcTH pasrpy3xd uibTpaluoH-

HOID TIOTOKA:
a
r(:l'.lf = Z &{f
i=1
. — MHCIIO OTCCKOB JICHTHI TOKA.

Janaua 1. PaccuuTars MAKCHMAIBHO BOIMOMHEI BOI0OTOOD M3
CKBAXHHB! b, BCKPBIBAIOLIMIT BOMOHOCHEI TOPH3OHT ITPYHTOBBIX BOJ Ha
noaHyi MomHocTE. JduaMerp cksaxuuel 0.2 wm. (DUABTpatMoHHBIE Ta-
pPAMETPEl  TOPH3OHTA,  NOMYMEHHBIE [0 JaHHEIM  ONBITHO-
iprunsTpaumosHEK pador, caeayvioupie: kos(upuupenT QuasTpausn k =3
M/cyT, koadipHImMenT ypoeHenposoaHoeTd @ =120 m¥/cyr. Mpemnonara-
ercd, WTo ckRamuHa Oyaer pafoTaTe 1A opollleHHA monell B TeueHHe
TPeX MecaleR.

18
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3ana4ua 2. Bypoeoil ckBamuHoi 11 BCKPREIT HANOPHEIH apTe3HaH-
CKHii TOpH3I0HT. PHIBTPALIHOHHEIE ApaAMETPEI TOPH3I0HTA: Ko HIHEHT

ipunsTpaumn & =10 micyt, koapHUHEHT IBE3ONPOBOIHOCTH a =10’
M /cyTER. Paguye cksasuns 0,1 w.

OnpeneniTe MAKCHMANBHO BOSMOMKHBIH BOA0OTOOD M3 CKBAMM-
HEI npH padore ee B TeMeHHe OJHOTO MECALA, A TAKKE BPEMA, HAMHHAA C
KOTOPOTO BIHAHHE OTKAMKH H CKBAMKHHEL 1| IOCTHIHET pekH, T.e. BpeMa
HACTYIUIEHHA CTALHOHAPHOTO pewnma huneTpaunn. Onpeneinte Bpems
NPHX0A 3arpasHeHHBIN BOJ PEKH K BOO03a00pHOI CKBAMHHE, eCH aK-

THEHAA IOPHCTOCTE neckos 1, =0.3.

3anaua 3. Ha yuactke Ha paccroanuy 15 M 0T CKBa#HHEL 9 BHH3
[0 NOTOKY npoiiiena ckpaxuia 9, O0e cKBAMMHEL BCKPLIBAKT FOPH3OHT
IPYHTOBLIX BOJ HA MOMHYH MOWHOCTE H ofopyaoeaHel guosTpamu. B
cKkBaxHHe 9 | MIOHA OCYIUIECTEIEH NMAKeTHBI 3anyck WHOHKaTOpa (pac-
teOopa NaCl)., doHoBoe conepanne XJI0HI-HOHOB B BOAe ropHioHTa 20
mr/mv’. Tlocne 3anycka HHAHKATOPA B CKBakMHE 9, HAYAT LMK ABYXMeE-
CAMHBIX POMHMHEIX HalnmoAeHHH 332 M3IMEHEHHEM KOHLEHTPALMH XIOo-
pua-HoHa, [Ipobe 13 CckBamMHE OTOHPANHCE OOHH pas B NAThL AHell. Pe-
IYVILTATE PEAHMHBIX HAONIOASHHI CleqyIoLHe:

Jara nabmoacanii
Mecan HioHs Hiounk Amrycr
Oeus [ 1 [15 Tz2s l [ 5 [0 J1s T T35 I [ 5
KOHIEHTRAlHA XI0PHI-HOHA, M/ IM
[z JT2o Tz J29 4 & 57 [40 J30 [27 2o

Koaddmupent pUILTpalil MelkoIepHHCTRIX [ecKOB, CIaram-
LMY BOJOHOCHEI MOPHIOHT, 5 M/CYTKH.

OnpeneniTe AeHCTEHTENLHYE) CKOPOCTE JBH#EHHA TPYHTORBIX
BOJ M AKTHEHYIO NOPHCTOCTE MECKOR.

Vwazanue: spaduenm pacouumames wexcdy cxeaxcurant 9-100 no
Kapme 2udpouzosine.

3anaua 4. Ha BonopaiiensHoM yMacTKe CKEAKHHLL 9 BEEIEHD B
IKCIUTYATALHID XPAHWITHIIE JKHAKHX O0TX0O0E XHMHYECKOr o NPOH3ROJICT-
Ba. B nnaHe XpaHMIMINE BEITAHYTO C CEBEpa HA KT, pazMepsl ero
200*50 nm. [laHHble THAPOTEONOrHYECKHX HOCIedoBAHWI CBHAETENLCT-
BVIOT O TOM, YTO XPAaHHIHILE, HECMOTPS HA 3KPAHHPOBAHHE EI'0 OCHOBA-
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https://docviewer.yandex.uz/view/614562484/?page=4&*=7fas%2Fx3KyB8OXHSw%2Binn0Fx%2FeyN7InVybCl6ImhOdHABLYOWZXJzb25hbGl... 19/42



09.08.2022, 12:45 obshchaya_gidrogeologiya.pdf

HHA, «TEHeTH, T.¢. JArPA3HEHHE MOCTVIAST HenocpeIcTReHHD B IPYHTO-
EBIE BOJIBL

Henonesya wisecTHble QHIBTPALMOHHBIE H MHIPalHOHHEE 13-
PaMeTphl FOPH3I0HTA FPYHTOBLIX BOJ, ONPElelHTh M0 BhIACTEHHOH NeHTe
TOKA PACNO[ 3ArPA3HEHHBIX BOJ, (MHIBTPYIOLINXCA 0T XPAaHHIHILA TPOM-
CTOKOB K HCTOMHHKY, H BPEMA NPHXOIA 3arpAHEHHBIX BOJ K HCTOUHHKY
(N0 cxemMe NOPUIHEROTo BRITECHEHHA) OT MOMEHTA HAYMATA IKCILUIVATAIIHE
XPAHHITHILA.

3anaua 5. [TocTpoHTE cXeMY H ONPElEnuTE SIHHHYHEL pacxol
TPYHTOROTO TOTOKA 110 PE3yILTATAM 3AMEPOB, BEITOTHEHHEIX B JIBYX
CKBAKHHAX, PACMONOMEHHEIX HA paccTogHHe 200M no HANpaBIeHHIO Te-
YeHHA, eclH Koad. (MIBTPALHH OTHOPOIHEIX BOJOBMELIAIMIHE MOPOI
paeed 5.2 micyT. OnpelennTe QeiCTEHTENRHYO CKOPOCTE MOTOKA.

Nocem NoCEE Mo CcHE

PeayakTark 3aMepoR ! | 2 ]]Qapuluuril ! | 2
1 2 3

ADCOIHTHRIE OTMETEH, B2 321 0.3 174 | 207 261 55.3
YOTRA CHEAKHHEL
VI'B 28,0 242
KPOEITH BOJOYIIOPL 178 183 8.6 EE EEXD 445
Mowsoete  h BOLOHOCHODD 532 6T
TUIACTA, M
ayiuna d sancranna YTB, m 32 XS
[Mopucrocts, T 40 40 42 42 38 38

Vieasanue: Edunwnnill pacxod nomoxa paccuumiams na npeoi-
pazosannol dopate Japeu npi Haklokiom sodoyvrope.

3anaua 6. Jpyma OypOBEIMM CHKBAMHHAMH, NPOHJEHHBEIMH HA
paccroauur 280 M OpyT OT Apyra 00 HANpapIeHHK NOTOKA, Mo BOI0-
YIOPHBEIMH  TIHHAMH (clI0H 1) BCKPRIT BOQOHOCHBIH TOPH30HT MOCTOAH-
HOH MOLIHOCTH, COCTOALIMI H3 ranevHHKoB (cnoi 2), neckoe (cnoi 3),
cymeceil (cmoii 4), nogcTHIAeMBli NIOTHRIMH AprHIUTHTAMH (cnoi 5).
Henoneaya Hume NpHBeleHHBIE [aHHBIE, NOCTPOHTE CXEMATHYECKHI
paspes H onpeJeniTh eIHHHYHBIH pacxo/l NoTokKa.

JIaHHELE AMH pacdeTa N ckR [ Ne cKR [ Mook |
] 2 [ + [ 2 [ v [ z2]
BapsanTe |
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1 2 3
ADCONRTHEIC OTMETHH, M. 916 952 631 297 133 | 705
YCThA CHELEHHE
MECIOMET PHYCCKOND 471 904 617
YPORHA
noaces | cnos 74,7 374 EER 474
2 cnog 43 41,5
3 cnos 33,7 | 322
4 cnog 50,7 543 9.1 24,46
MompocTs cioce, M 18 249 132 73
ETOROT O, T
TPETHED, M i L] B0 "
HETREPTOTD, 1Ty 12,5 12,5 7.6
Hanop, cuntas o1 no-
IOIUIER BCPXHCIO  BOZAG- 218 2006 21.3
YIOpa, b
Koad. dasrpanmm, s/eyt
ETOROT D, K2 70,6 Tl 224 524 #3 | B93
TPETHEN, K 16,0 16,00 21,1 21,1 18,9 189
HETREPTHOND, Ky 1.2 1,2 24 2.4 08 [

Veazanwe: koagh, ghvtempayun sodoNockoso 2o0pusorma pac-
CHLMENTE KAK CPeORERIREIUENHOE THAYEHIE:

K=oyt makstmkglim;

m=ni-tim iy

3anaua 7. [pyMaA cKBaKHHAMH, PACHONOMKEHHBIMH HA PAccTOA-
HuH 170 M no HANPABNEHHED NOTOKA HATIOPHEIX BO, 0] BOAOYIIOPHEIMH
TIHHAMH BCKPRIT CIIOH BOJOHOCHBIX MECKOR NOCTOAHHOH MOWHOCTH 8,3
M. HMenonk3ya JaHHBIE, NOCTPOHTE THAPOTEOIOTHMEcKHH paspes (pac-
YETHYVIO CXeMY) H ONpelelnTh eJHHHYHBIH Pacxo] NoToKa.

Me ckr Mo ckn No cwn
1 | 2 1 | 2 1 | 2
PeayibTaTel 3aMepoE
BapuanTea
1 2 3
AGCOMTHLIE OTMETHH, M: 66.2 649 171 a7 516 262
VOTRA CHEAHHHL]
NOIOUIER BEPRHCTD BOIOYITORE 538 51,5
EPORIN HIEHEND BO0VIIONa 7.0 106 337 31,0
MECIOMET PHYCCKOTD Y POBHA 64,7 623 264 28,5
Hamop H waa noaoursoii BoprHc- 122 9.4
10 BOIOYIIOPE, M
Eowip. oineTpanmnn, K, s'cyT 214 214 156 15,6 231 231
21
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Vieazsanue: Edunuwnnill pacxod nomora paccuimams no npeoi-
pazosannol dopawvae Japew 018 ciyvuai HOMoRG HOCHOARKOT MolgHo-
CHtL

3anaua 8. [[pyma OYPOBLIME CKBRKHHAMH, PACTIVIOMEHHBIMH HA
paccroaauu |50 M apyr oT Apyra 0o HanpasleHHo NOTOKA, NPoiiaeH 1o
BOAOYIIOPA BOAOHOCHBIH MIACT, COCTOALIMIA M3 JBYX CI0eB. Y pPOBEHB
TPYHTOBRIX BOJ PACIOIAraeTcA B BEPXHEM ClI0E MENKHX TIECKOB; Pacmo-
NOKEeHHBIH HUAE clofl ranedHHKOR BOJOHACHIIIEH HA NOIHYHY MOLIL-
HocTh. HMenons3ya NpHBEeHHEIE HHKE JAHHEIE, MOCTPOMTE CXEMATHYE-
CKHil paipes: rpYHTOBOTO NOTOKA M ONPEJeNHTE ero HHHYHLLIH pacxo/l.

Ne CKR No CKR Nt CKE
. . ) 1] =2 I I
JIAHHEC A8 pACdeTa Bapmmr

1 2] 3

ADCOMOTHES OTMETEH,
M 40,4 IRT | 2RI | 292 | EOT | K14
VOTEA CHEAMHHE
YI'B 763 | 751
EPOEIH FICHHHEDE 30,7 an2 67,5 | 66,7
EPOEIH BOOGYIOPa 25,6 253 8,2 @5
Iy finea JancraHni -
YI'B, m 34 32
MomuocTh m cnod 9.3 4
FANCHHHEE, M
Ofimas  someocts b
EOIOHOCHOND  T17ACTa, 12,3 1.2 146 [ 13,4
M
Ko, ¢||1|I.'|1.1pau,|1|1 K| | 8 | 8 2.4 24 L6 Lé
MECKOR, MCYT
Kooh. qumipaunn & | 54y | 549 | 312 | 312 | 335 | 335
FAICHHHKDE, M/CYT

Veazsanuwe: Obwutt edunuunmidi pacyod onpederintt Kak cywuy
COURNYHBIX PAcXo00s 08X ROMOKOE,

3anaua 9. Mo naHHEIM, NPHBEIEHHEIM HHKE, OCTPOHTE CXEMY H
ONpeflelnTe NPHTOK BOILl B COREPIIGHHYI0 CKBAXHHY, BCKPHIBIIYH HA-
HNOPHBIE BOJLL
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JIaHHEIC 108 paccTa BapuasT

| 2 3
ADCOMBITHEIE OTMETEH, M1
WCThHl CKEAHHHEI 42,5 T34 65,1
NOAGIEE BEPECHETD BOJLOYIIONA 46,3
EUORIIN HUGHETO BOJOYTIORa 13,4
MESIOMETPHYCCKOND YPOBHA £ 67,8
AHHAMHECCKODD YPORHA PN OTKAa4KE il 638
Bl HGCTE N BOAOHOCHMT O CI04, M 159
Hanop vag nogouesii Bepxacro BOAOVITOPRI, b 14,2 228 349
Hanop vaa kpoeneil HUKHEr 0 BOOOVIIOPa, M 437
TMonmaeHne ypoeHE 5, 4.0
Eoozh, diasTpaums K, M/cyT 9.6 4.5 11,5
JInaserp 2r CRESEHHEL, MM ing 254 152

JlabopaTopnan padbora Ne 7, 8
OopaboTKa pe3yabTATOR XHMHYECKOID AHAIH3A B0kl Ouenka
NPHIOAHOCTH BOJBL 18 X03AiHcTEEHHO-NMH ThEBOr 0 BodocHaADKeHH .
Ouenka arpecCHBEHOCTH MOA3EMHBIX BOJ

Jna ruaporeoIorHUeckH) HCCIe0BaHHH JaHHbIE 0 XHMHYECKOM
COCTABE MOA3EMHBIX BOJ UPe3BRIYAiHO BakHEL XHMHYUECKHI aHanH3 AB-
NfSeTca OCHOBOH A H3YUEHHA TeHe3Hca MOA3eMHBIX BOJ, OLEHKH MpH-
TOAHOCTH MX A8 OEITOBBIX M NPOMBILIUIEHHBIX HY#, neuebHBIX uene,
ArpecCHEHOCTH MO OTHOIIEHHKY K OETOHHEIM H METAIHYeCKHM KOHCT-
pykuHaM. Bribop THoa aHanTH3a Nod3eMHEIX BO[ (TO/IEBLIE COKPALLICHHEIE
H MonHele obliHe, CHelHAIEHEIE) 3ABHCHT OT 33734 M Leneld Heclenora-
HHil. OHH MOFYT NPOBOAHTECA KAK B [OIEBLIX, TAK H B CTAlHOHAPHBIX
YCIOBHAX.

PeayneraTel XHMHYECKHY AHATHIOB BOJL BRIPAMKAIOT B BECOBOI,
IKEHBANEHTHON M IPOLEHT - 3KBHBANEHTHOI dopMmax.

Becoraa dopma npencrasnder coloil  OTpameHHe HOHHO-
CONEROMO COCTARA BOMEI KAK COJSpUKAHHA B HEl ONpeleleHHBIN KONH-
UECTB OT/IEMBHEIX HOHOB B MMIIHTpammax Ha | 1 (am')pacteopa umm |
K" BOJRL

DKBHBANEHTHaA (JOPMA 3aMHCH COCTAEA BOJ MO3BOIAET BEION-
HHTE COOTHOIIEHHE METY HOHAMM ¢ TOUKH IPeHHA HX YUACTH B XHMH-
HECKHX PEaKlHAX, OUSHHTE KAYECTRO AHANIH3A M BRIMHCIIHTE COAEPEAHNE
HEKOTOPEIX MAKPOKOMIOHEHTOB §e3 HelOCpPeICcTBeHHOro WX onpeiene-
HHA. Ha ocHOBe SKBHBaNeHTHOH (JOPMEI MACTO YCTAHABRIHBAKNT IeHe3HC
NPHPOAHEIX BO,
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Pacuer axsuBaneHTHOH (oOpMBl OCHOBAH HA MOHATHH XHMHYe-
CKOro IKBHBATEHTA. XNHMHUYECKHM 3KBHBANEHTOM 3 HA3LIBASTCA TAKOE
KOMHYECTBO BELIECTRA, KOTOPOE BCTYIAET B XHMHUECKHE PeaklHH B3aH-
Mojieiicteua ¢ 1 uacthio vonos H' uinn & wactamu uonos O no macce.
Breruncnserca D kak OTHOLIEHHE aTOMHOTO Beca HOHA, BRIPAMKEHHOTD B
rpaMmax, & abDooMHOTHOH BeIHYMHHE ero 3apafa. XHMHYecKHil IKBHBA-
MEHT, BRIPAKEHHBI B IpaMMax, NpeicTasnger codol KonHYecTBO Belle-
cTBa, 0fIaJalIee TAKAM e CYMMApPHEIM 3apaoM, Kak 0 6,2%10% (unc-
o ABATAAPO) YACTHIL OJIHOSAPATHOTO HOHA,

B rugporeonormseckix U rHAPONOrHYECKHX HCCNEIOBAHHAX B
Ka4ecTBe JKBHBATEGHTHOH (OpPMEl HCNOIEIYETCA MH/UTHIPAMM - JKEHEA-
NeHTHAA, T.e. KOMHYECTRO MULTHIPAMM-3KRHBAIEHTOR HOHAa B | 11 (M)
pacTeOpa:

[mr-ake/am’] = [Mr/am’*1/3] = [mr/o *K],
rae 3 — XxuMMMeckiil 3keHEanedT HoHa; K — neperoaHoil koaduument,
K=1/2 (rabnuua 4).
Tatnmua 4 - DXBHBANCHTEL M NEpeBOIHBIC KOMhPHINeHTE Hanbones pacnpo-
CTPAHCHHLIX HOHOE NPHPOOHEIXN BOI

Hon £l E How ] E
Ma’ 230 (435 I 35,5 00282

K 349.1 00256 S0y 48,0 00208
My 122 00822 HCOy 61,0 00184
[ 20,0 (0499 Br 70,6 00125
NH:' 15,0 0556 I 126.% 00079

H 1.0 1.0 Co 30,0 00328
Fe’ 156 L0538 Ny 62,1 [
Fc' 279 00358

Ha ocHobe 3kBMBANEeHTHOH (opMbl BEIPAMKEHHS KOHLEHTPALHH
HOHOB MOKHO OIEHHTh NMOTPElIHOCTE XHMHYEeCKoro aHanuza sojael. Oc-
HOBaHA 3T OLEHKA HA NPHHIHIE AIEKTPOHeATPaNnBHOCTH PAcTBOPA, HC-
X048 H3 KOTOPOro CyMMAa KOHIEHTPALHH KATHOHOR (MOJOMHTEIRHO 3a-
PHKEHHBIX HOHOB), BRIPAMEHHBIX E MWUIMIDAMM - 3KBHBAIEHTAX HA
AHTP, A0#HA OBITE PABHA CYMME COAEPKAHHA AHHOHOR (OTPHIATENEHD
APAKEHHBIX HOHOR), NPEICTABICHHEIX TAKKE B IKBHBANCHTHOH thopme:

Zr,f = Zr‘r .
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OnHako peanbHeIH XMMHYECKHIl aHATTH3 He Boeraa obecnesHBaeT
AOCTATOMHYIO TOMHOCTE H MO3TOMY PABEHCTBO He Brinonuaerca. Omubka

aHaIH3a
Sh-n
Z"?t +Z_=~‘r -

AHANH3 BO/BI CYHTASTCH KOHIHIHOHHBIM (BEITOJHEHHEIM Kave-
CTBEHHO), ecnH norpewnocts E<5%, KonTpons no qopuMyne BoaMomeH
TOIBEKD B TEX CITYYAAX, KOTAA NPOBEIEHO PA3ICIEHOE ONPEIRIeHHe Kak-
A0T0 OCHOBHOTO HOHA (MAKPOKOMITOHEHTA).

YacTo, ocoleHHO B NONEBLIX YCIOBHAX, HEROIMOMHO NPOBECTH
OHpeleleHne TAKHY MAKPOKOMIOHeHToR, kak Na u K. Torga cymmy
ITHX HOHOE, OCHOBRIBAACE HA MPHHUHIE 3IMEKTPOHEHTPATEHOCTH, BRI-
YHCIAKT KAK PA3HOCTR!

r(Na'+K )= Zr‘, —Zr,r .
rae z"l. - CYMMA KOHIEHTPALHH OCHOBHEIX AHHOHOB; Er* - cymMma

KOHLIEHTPALMIE BeeX OCHOBHEIX KATHOHOE, ONPEIEICHHEIN B XOJAE AHANH-
3a (o6erano Ca®™', Mg™').

[pouent - sxeHRaneHTHAA GOPMA MOKA3BIBACT OTHOCHTENBHYED
AOJKY YHMACTHA TOTO MIIH HHOTO HOHA B (OPMHPOBAHHH HOHHO-CONEBOrD
cocTaga Boael. Ee nonyuawT H3 3KBHEANSHTHOI. 1A BRIMHCIEHHA NIpO-
LEHTHOrD COASPKaHHA AHHOHOB HX CYMMY npHHEMaoT 3a 100% v pac-
CUYHTRIBAIOT TIPOLIEHT COAEPAAHNA Ka#I0T0 AHHOHA [0 OTHOIIEHHID K HX
cymme. JIna KaTHOHOB NPOBOIAT AHATOIHYHBIE BEIMHCIEHHA.

[pouenT - skeHBANTEHTHAA (HOPMA HATTAAHO NPEICTABIAET HOH-
HO-CONEBOi COCTAB BOJLL, COOTHOLIEHHS MERIY HOHAMM, 4 TAKKE 03B0-
NfeT YCTAHARIHBATE “epPThl CXOJACTBA BOJ, PATIHUMAKNIHXCA M0 MHHEpa-
nuzaumd. Kpome Toro, oHa ABNAETCA OCHOBHOM I CHCTEMATHIALHH
XHMHYECKHX aHATH30B B BHAE HopMyl H rpadHKOE.

Onpederenue obugeti MuHepaiizayin a0l

Munepanuzauma goasl M — 3T0 cyMMa MHHEPANBHLIX BELIECTE B
rpaMMax WIH MHITHTPAMMAX, cofepaammxes 8 | 01 (am) somel. [na
onpefeneHua M cyMMHPYIOT cOAep#aHHe BCEX HOHOB, OIpeleleHHBIX
XHMHYECKHM AHANHIOM H BRIPAKeHHEIX B Becoroll dopme.
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[Mo muHEepanH3aUHH BOARI NOAPAIISIANTCA HA CaeIyioline

rpynnet [6]:
Boes Muncpanzaona, M, rim’
[Mpeche =]
ConoHoBaTsIe 1-10
ConcHese 10-35
Pacconk =35

Onpederenue sudos Heecmroomu

M ecTKOCTE BOJIBI OIPEIeNserca NPHCYTCTEHEM B Heil coneii Ca”™’
i Mg™" Jlns RO, HCTONB3YEMBIX B XO3MHCTBEHHBIX M TEXHHUECKHX I1e-
MX, KECTKOCThE MMeeT Donklioe 3HaveHHe. Paznuuator obuyo, kapbo-
HATHYK), YCTPAHHMYH) (BPEMEHHYE0), HeKapOOHATHYH), HEVCTPAHHMYH
(MOCTOAHHYID ) MECTKOCTH.

Obman wectrocTs Ky onpenenderca Kak cyMmMa MHILTHIPAMM-
axeHBanenTos nonoe Ca® w Mg® B | 1 (1m’) BOARI M cnaraeTca oHa M3
rapOonaTHoi (K,) 1 HexkapboHarHoil (K,

W= K, + W W= rCa”™ + rMg™".

Yerpanusan (BpeMeHHAd) M KapDOHATHAA MECTKOCTH BLI3LIED-
HOTCH HATMHYHEM B BOJE OJHHX TEX e TMAPOKapGOHATHRIX M KapboHAT-
HEIX cofeil KansUMH B MarHud. PazHuia MemIy HHMH 3aKTH0MACTCA B
TOM, YTO YCTPAHHMAA ECTKOCTH €CTh BEIHYHHA IKCNEPHMEHTAIBHAS,
NOKA3EIBAKONIAA, HACKOMEKD YMEHBIIHNACE o0l MEeCcTKOCTRIO Nocie
IMHTENBHOTO KHIAYEHHA Npodel, B KApOOHATHAA KECTKOCThL ARMAETCA
BEMHYHHON pacdeTHOH. YoTpaHHMAaA KEeCTKOCTE BCErIa MEHBIIE Kapbho-
HATHOI.

Hna onpeneneHua kapbOHATHOH KecTKOCTH Heo0OXOIHMO YMH-
TBIBATE JBA BOAMOMKHBIX COOTHOLIEHHA ME#IY CYMMAMH MHITHIPAMM —
IKEHBAIIEHT

1) ecmm [rCa® + rMg?] £ [rHCOy + rC0Oy7], To kapbonaTHas me-
CTKOCTE PABHA O0IISH KeCTKOCTH, MOCKONBKY DonbLe o0Iel KecTKOCTH
OHA HE MOMET DbITh

Ko = Wr=rCa”" + rMg"";

2)  ecmn [rCa’ + rMg™ = [rHCO; + rCO,”], To kapGoHaTHAR HeCT-
KOCTE BOABI MeHBIIE 00Mell MecTKOCTH M IYKEHBANEHTHE] COAEPMAHHIY
rHCO; + rCO5™, T.e. Wk = rHCOy +rC0O; ™

26

https://docviewer.yandex.uz/view/614562484/?page=4&*=7fas%2Fx3KyB8OXHSw%2Binn0Fx%2FeyN7InVybCI6ImhOdHABLYOWZXJzb25hbGl... 26/42



09.08.2022, 12:45 obshchaya_gidrogeologiya.pdf

HeycTpanumas (MOCTOAHHAL) 3ECTKOCTE PABHA PATHOCTH MEWIY
oDIel JKecTKOCTRI0 M yeTpaHumoil. HexapOoHnaTHas ecTKOCTE paBHa
PaTHOCTH Mesay obieH HecTKOCThI0 H KapDoHaATHOH.

[Mogzemurle BoOBl Ho oDIIEH HECTKOCTH NOAPAsAenAKTCA Ha
naTs rpyni (mo O.A. Anexuny) [6]:

Boaa D, Mr-oER I
(eHL MATERE <15
Markas 1,5 -30
VMEPCHHO BCCTEAR 30— 6,0
Hectwaa G,0-49.0
CleHE KECTHAR =00

Popania Kyprosa

Jna HarmagHoro H3o0pameHHA XHMHMECKOro COCTARA MOI3eM-
HEIX BOJ Henonk3yerca gopmyna Kyprnoea, koTopas npegcrasnder coboil
nceBnoApods, B MHCIHTENE KOTOPOI CIeBa HANPABO 3ANHCHIBAKOT AHHO-
HEl B POLEHT - IKEHBAICHTAX B NOPAAKE HX YORIBAHHA, 2 B IHAMEHATENE
B TOM € MOpA/ke — KaTHOHEL KonnuecTeo aHHOHOR M KATHOHOR OKPYT-
ngerca Ao uensix uncen. Cnesa oT ApodH 3aNHCRIBAIT MHHEPATHIAHID
B TpAMMAX HA JIHTP, 4 TAKKE COJEMKAHHE B MUIUTHIPAMMAX HAa JIHTpe
HEROTOPEI CNeHdHueckHy KOMIOHEHTOR W razoeklii coctar. Cnpaea or
apofl veazeleaerca BenuurHa pH Boael u ee Temneparypa. dopuyia
Kypnosa g Boas Muposoro oxeaHa, HanpuMep, HMeeT BH]

C19050,9

¥ NaTIMgl7Cad "

[o dopmyne Kypnopa naerca Haszeanuue Boakl. B Hero Brmwova-
HOT BCE HOHEL (CHAYANA AHHOHEL, 3aTeM KATHOHBL), COOEPEKAHHE KOTOPLIX
npeseiuaet 25%. Cornacuo E.B. [TocoxoBy «... npH COCTABNEHHH XHMH-
YECKOro HAZRAHHA BOABI HEOOXOAMMO co0nIaTk 3NeMEHTAPHEIE TIPARH-
N4 PYCCcKOro A3kIKAa, cOrMAcHO KOTOPRIM OCHOBHOE NPHIATATENLHOE MH-
LIeTcd MONHOCTRE, A NMPUIATATEILHOE, YKAILIBAKILEE HA BTOPOCTEIICH-
HOE CROHCTBO npeamera, NHIETCA cokpauiedHoy [9]. Ecnn B xunuve-
CKOM COCTABE BOALI NPeoGNajardT XIOPHIHEE H CYIb(ATHREIE AHHOHEL
OpHYeM cyNIb(aTHOro GOoNbLIE, TO BOAY CHSIYET HA3IbIBATh XITOPHIHO-
cyabaThoil. Tak, eciny XHMHYECKHH COCTAR BOIBI 3aMHCaH B BHAE (op-
Mynel Kyprnosa cnenyomms odpazom:

27
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HCO,06550,20C115
Cat0Mg30Nal0

TO JaHHAA Boda OyJeT Ha3elBATRCA THAPOKAPOOHATHOH MarHHero-
KalkUMeRoil, npecHoil, ¢ menouHoil peakumeii.

Oyenra npucodHocmu g#odsl QA XOIARCHESHHO-NIMBERO20 &0-
dochatyeenus

OueHKa NPUrOIHOCTH BOJ, HCMONBIYEMEIX 014 X03AHCTEEHHO-
MHTEEROTO BOAOCHADKEHHA, NPOHIBOJHTCA N0  OPraHONENTHYECKHM,
TOKCHKOJIOTHYECKHM W MHKPODHOIOrHYecKkHM nokazatenss. CornacHo
TpedOBAHWAM K KavecTBY Takux Bod pernameHTHpyerca CanlluHom
2.1.4.1074-01 «Ilutresan poga. uruennveckie TpebOBAHHA K KAMECTBY
BOJEI LEHTPATHIOBAHHEIN CHCTEM NHTEEEOro RojocHalmenns. Kontponk
KaMecTRam.

Opeanotenmuueckie TOKA3AMEINN, MOTYIIHE BEIZBATE HENPHAT-
HEle (HeWEeNaTelbHEIE) OUIVIIEHHA (3anax, NPHBKYC, LBET, MYTHOCTE),
HOPMHpPORAHE! cleayiommM obpazom: samax npu 20 "C u marperanum a0
60 "C me nomkeH npepeluate 2 GANOB, UBETHOCTE MO IIATHHOBO-
kobanbToROH mKane nomaHa GwiTe He Gonee 20" MyTHOCTE MO cTaH-
napTHOI wkane e Gonee 1,5 M/’

KoHleHTpauM XMMHHYECKHX BELIECTE, BIHAKILIIMX HA OpraHo-
NenTHYeCKHe CBOHCTBA BOMBI, He JOIIKHEl IPEBBILIATEL CISAVIOUIHX HOp-
smatieos [117]:

0.51 pH7.9,T12"C,

EommnoscHTs BOk HopmaThe

Wencso Fe, mriam’ [ETE

Mapramen Mn, srinu 0,1 (5"
Mean Cu, mriam Lo
Cynearea S0, Mol S00
Xoopuas: CT, mrias’ 350
LimuE £n, mrios S0
SHecThocTs ofian, Mr-akeaM” 7n
Boaopogasdi nosasarens pH G-9

*- BeanMHHa, YEA1aHHAA B CEODEAN, MOECT DEITE VCTAHOBICHA HA NOCTAHORICHIN TI3E-
HOMG® CAHATAPHOMD BPa49a no Ei)l‘r‘l’BL"‘.I’C'I’E}'Bt.‘I][LL‘i-i TEPPUTORAN I8 RnEleE‘I’!lDii CHCTCME BojlocHal-
BCHHA HA OGCHOBAHNN IZ‘EIH]ITEI[!IH4)—1I]H.'I,L“.\IHD.IIGJI'H'!!’.‘DRDﬁ OOCTAHOBKH B HBCCIHCHHOM NYHETC H [IpPH-
BCHACMOIH TCXHOIGTHI BOLOM 01T 0TOBKH.

Toxcukorozuyeckue NOKA3amend Ka9ecTBa B0kl XAPAKTEPHIVHOT
E-EEBPE,EI,HDCTI:. 28 XHMHMECKOTD COCTABA A HMElOBEHECKOra OpraHH3IMa.
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KoHueHTpaUuHH B BOJE TOKCHUHBIX XHMHUYECKHX BELecTE ONpelenaTes
CAeayHIHMH HopMaTieamu [11]:

IMoxazaTemm Hopsatng, sr/as’

Amosaanii Al 0.5

Bepunnnii Be 00002
MoumGaen Mo 0,25
Muetmear As 00,05
Hurpars N0 45
Crnnen Ph 00,03
Cenen Se 0,0
Crponunil Sr 70

Pryvte Hg 00005

Drop F ana knnsatiHecEnx pailosos:

ITull 1.5
I 1.2

Mukpotiuonosuueckue noKazameit, XapaKTepHIyvionHe DakTepH-
ankHEN OHOLEHO? BOJLL, JO/IHEH COOTBETCTRORATE CHEIYIOMIHM HOPMAM
[9]:

1) obmee konuuecTeo OakTepHii B | mMn HepazdaBleHHOH BOJRI He
fomee 100;

2) KOMH-THTP (KOMHYECTBO BOJLL, B KOTOPOM BCTPEYAETCA OJHA
OaxTepua kuiedHoil nanouxd Tuna Coli) ne menee 300 1,

3) KOMM-HHJIEKC (KOMHYECTRO GakTepHil rpynnel kHmedHoii nanod-
ki tuna Coli g 1 niam’) poawt) — ve Donee 3.

Ecnu nuTheBas Bona He oTBedaeT TpeDOBAHHA, TO COOTBETCT-
sytoulei obpaboTroil (oceernenue, obeclBeMiBaHNE, onpecHenne, (pro-
PHPOBAHHE, YMATMEHHE H T.71.) €€ JTOBOJAT 10 HeoOX0HMBIX KOH/IHIHIL

Ouenka azpeccusHoci RoD3eHsLy 60

Boasl onpeneneHHOro XHMHMECKOr0 COCTABA MOIYT OKA3BIBAThH
paspyiaroilee JeicTeHe HA OETOHHBIE M METAIUTHHECKHE KOHCTPYKIIHH,
QHIBTPEL CKBAMKHH, 00CanHBIE TPYOBL, HACOCH! W T./.

ArpeccusHoe aelicTeHe Boa Ha OSTOH NPOABIAETCA B PACTBOPE-
HHH €ro OCHOBHOTO KOMMOHEHTa — KapOOHATA KalbIlHg, & Takxe B o0pa-
soeanuu coneil CaSO,*2H,0; MgSO,*2H,0 u cynndoanoMHHATA Kallb-
1HA («IeMEHTHOH DAITHIUIED ), BEI3BIBAOIIEr0 BCOVIHBAHHE H KPOUIEHHE
OeToHa. DTo ABMEHHE XapakTepHO A MOJIEMHBIX BOJ C MOBHIIIEHHEM
coaepskanHem Hoa SO,
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B 3aBHCHMOCTH OT NPHCYTCTEHA B BOOE TEX HIH HHBIX KOMIIO-
HEHTOB PazfIHYal0T HECKONBKO BHOOB aArpeCCHBHOCTH MOO3EMHBIX BOJO K
DeToHy (Tadnuua 3).

Tatnuua 5 - Buioel arpeccHBEHOCTH NOI3CMHBIY BOJ [0 OTHOWIEHHIO K DeTOHY

[10]

Bin arpecciBHocTi TpizHaks ArpecCHEHOCTI

Cynearnasn TMoasnuestoc cogepaanne noa S04

hMarsenansHag To e, Mg~
Huaene 3naucHiA H=5 paa Gerona Mapen
OnesHca0THAR c pH ”? W P
Wik

. Hanuune arpeccnsned yrockncnors (0 Gonee

YIrACKHCIOTHAR %
10w
Brnenannsaminas Huzroe cogepaanne noda HOOY

CTeneHs arpeccHBHOD BOZACHCTBHA MOJIEMHEIX BOJ HA apMa-
TYPY #ene300eTOHHBIX KOHCTPYKIHHA OLEHHBAETCA MO CYMMAPHOMY CO-
NEPKAHHID B HHX CYIR(ATOR H XI0PHIOE.

KonuvecTeeHHBIE KPHTEPHH OLEHKH BHIA M CTENEHH ArPeccHB-
HOCTH NOAZeMHEIX BOO K OeToHy W senezoberoHy npusonartcea g CHull
2.03.11-85 «3amMTa CTPOMTENBHEIX KOHCTPYKUHI OT KOPpO3HH» H
[MoCT 9.602-2005 «EnMHas cHCTeMA 3ALIHTEL OT KOPPO3HH H CTAPSHHA.
Coopysenna noazemusle. Ofime TpeboBAHHA K 3A1IHTE OT KOPROIHH».

3apanne
ObpaboTate XMMHYecKH aHanH3 Boawl (Tabnuua 6), BeIpameH-
HEIE B BECOBOI (hopMe.
MeToanteckne yKazaHHua

1. [lepepecTH aHanHM3 BOABI W3 BECOBOI B 3KBHBAIEHTHYH H NpO-
LIEHT — IKBHBANEHTHYIO hopmel (Tabnuua 7);
BriMuennTs norpeliHocTs aHANH3a;
3. OnpeaendTe MHHEPANHIAUHID BOJR H KIAcCHOHUHPOBATE BOLY

0 MHHEPATHIALHH;
4. BeIMMCIHTL BCe BIJBI SKECTKOCTH BOABI M KIACCH(MIHPOBATH
BOAY M0 00IIeH HMeCTKOCTH,
Hanucars dopyyny Kypnoea H 0aTe Ha3BAHHE BOJRL,
6. OUEHHTL NPHIOIHOCTL BOABL ATA MHTEA H CTENEHD &8 ArPeccHB-

HOCTH K CEHHUOBBIM H AMHOMHHHEBEIM 0G0I0MKAM.

M

n
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BOI, Mr/m’
e Bapnatn
lNokazaTens I . N I 3 I 3 ; 7
Coacpaanine MaKpoxoMIoHeHTOR
K 2 1 20 11 [] 1 1.5
Na 32 7 29 15 T8 12 32
Ca 75 59 106 17 29 42 32
Mg 35 16 25 46 24 33 R’
HOO, 1K1 163 117 35 2Th 296 164
S04 134 63 207 75 #3 2 53
1 23 195 13 L% 215 il 135
Coaepaasie MEEPOKOMIOHCHTOR
As 0,03 0,02 0,01 0,07 0,01 01 0,02
Fe 0.1 0.2 01 0,2 [ 1,1 nz
P 0,05 0,7 0,05 (X 0,02 0,02 0,05
Zn 02 0,1 | 2 0,035 0.5 7
Hg 0,041 0,041 0,001 0,001 0,001 0001 0,001
Cu 2 1 0.5 0.5 2 0z ol
F 0.5 0.5 1.5 2,0 03 9.0 1.5
N 5 10 15 3 10 15 5
Mn 0,05 0,07 0z i3 005 0,05 0,07
Jpyrie noeazamenm
pH 74 7.7 5.7 72 57 B0 5.2
Conepaanne 2 0.5 i2 2.6 17.4 1.9 |
O o
T, C 9 # 10 11 12 ] R’
Koan-nnnerc 20 2.5 2.6 3.8 1.7 1.9 20

Tatnuua 7 - TlepecueT XMMHYECKHX SHANHIOB BOJLI H3 BECOBOH (POPME B JKEH-

BATICHTHYHY 0 NMPOLCHT — 3KBHBAICHTHYIO
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FaTion/ asmon

Copepaanie HoHa

B AM ME-IEB M

Te-IKB

[

Ma

Mg

Ca

Cynima KATHOHOE

Cr

S04

HCOy

W

CyMua aHHOHOR

CyMua KATHOHOE H SHHOHOE

T ]
nE‘]’JCC‘IL'T B MI=3KE AM NOPOBOOHTECA OO0 BTOPOID 3HAKA MOCNE 3a-

MATOH, B Y-3KB — 0 IEILIX NpOUcHTOR.
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Jlaboparopuan pabora Ne 9
Onpeaenenne GUIBTPALHOHHBIX MAPAMETPOB N0 JAHHLIM KYCTOBLIX
OTKAYEK

KycroBele OTKAMKH ABNAKOTCA Haubolee HAJSKHBIM TMOIEBbIM
METOI0M onpeeneHds (PHILTPALHOHHEIX HapaMeTpoR. ONeITHEIE KycT
COCTOMT W3 LEHTPAIEHOH (ONBITHOH) H pAda HADTIOATENEHEIX CKBAKHH,
pacnolaralwiiixcd Mo oJHOMY HIH AByM Oydas. [IpH nposeneHuu
ONBITHOH KYCTOROH OTKAYMKH NOCIEI0BATENLHD NPOBOJATCA 3aMephl pac-
XOJI0B BOIRL H TOHWAEHHH YpoBHE BO BCEX CHBAXMMHAX KYCTA, KOTOpEIE
ABIAKITCA OCHOBOH A4 Nocieqyiouled HHTEPNONALHH Pe3yILTaToR
ONLITA € LENB ONpelcieHHs (PUNBTPALHOHHEIX NMApAMETPOE MpOIyE-
THEHOTO MIACTA.

OcHOBHEIMH (PHIBTPALHOHHEIMYE NapaMeTpaMH, onpeaendenele
[0 Pe3yasTaTaM KyCTOBGH OTKAMKH, SBMAKTCA KOMPQHMUHEHTH (HIbT-
paumn (k), sogonpoeoaumoctd (7)), YPORHENPOBOIHOCTH (a) M NBEIO-
NPOBOHOCTH (', FPABHTALIMOHHOI ( 41 ) 1 ynpyroil BojooTaaum (1 ) u
ap.

Haubonee TouHeIe pe3yILTaTel pacuera (HIBTPALMOHHBIX Mapa-
METPOE NPH HHTEPHPETALlHH KYCTOBOH OTKAYKH NOJy4aT rpadoanaii-
THYECKHMH METOJAMH, MPH 3TOM HCOONIBIVIOT cNOCOOR BpPEeMeHHOr D,
MACIIAJHONY H KOMOHHHPOBAHHOTO MPOCIEHHBAHKA HIMEHEHHS YPOB-
Heil.

Onpeaenenne prILTPALHOHHBIX NAPAMETPOE N0 rpaduKkam
BpEeMEHHOT e NPOCTeKHBAHM

[IpH HHTEpOPETALMH KYCTOROH OTKAYMKe BOJB M3 HAIOPHOTD He-
OrPaHHYEHHOro B I1aHe, H30IHPOBAHHOTO BOAOHOCHOTD FOPHIOHTA NPH-
BAEKAETCA AHATHTHYECKaA 3aBHCcHMOcTh Telica:

0 in 2125:01
4aT r

c

§=

rae § — NOHHKEHHE B i-0f  CKBAXHHE, OTCTOALISH OT LeHTpaNLHOI
CKBAKHHBI HA PACCTONHHH F, Ha momeHT Bpemenu 1; T u @’ - koo

(pHLHEHTE BOAONPOBOIHMOCTH H IBEIONPOBOIHOCTH BONOHOCHOTD TO-
PHZOHTA.
DOpPMYITY MOMHO NPEICTABHTE B BHIE

iz
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0 In 2'2?{! + 0 In¢
4nT r 4aT
0 2.254° O
In — =A.a =8, nomyamm:
AnT r 4nT Y

S=4+EBInt
YpapHeHHe NpeJcTaBNAeT co0oH ypaBHEHHE NPHMOH THHHH Ha
rpadwire S = f(In¢). Ha s1om rpaduke senuuanna £ onpenenserca Kak

OD03HAMHE

YIIoB0i Ko3p@UUHEHT NPAMOL:
_ S: B SI
Int, —Int,

rag S., H 8 - aga m0OBIX 3HAYCHHA IOHHACHHA HA OCH OpJHHAT, KOTO-

1
pEIM Ha TpadHKe COOTBETCTBYIOT 3HadeHua abeuuce Int, w Ing, . Yne-
NeHHOE THAeHHe 4 ONpefenseTcs W3 OTPe3Ka, OTCEKAEMOro NpAMOoH Ha
ocH opauHat ope In ¢ = 0.

[Mpyn w3pecTHOM 3HAYeHHH B onpenendeTca BENHUHHA BOJONPO-

BOJAHMOCH
_ 2
4nB
W koadqupuienta huIbTpaLIM:
T
k=—,
m

IJg M - MOIHOCTE BOAOHOCHOTO TOPH30HTA.
Onpenenie mo rpafury 3HaveHns B W A4, paccHMTRIBAETCA KO-
PPULIHEHT MEEIONPOROIHOCTH

Ina* =£—ln2._25+21nr
B

H koaqubHIHEHT YyNpYToH BOA0OTIAMH

. T
po=—
I

i3
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3agaqua. Onpegenenne (GHUIBTPALHOHHBIX NAPAMETPOR MO
JAHHBIM KYCTOBBIX OTKAYEK
H3 HanopHOTrD HeorpaHHMeHHOTD B MIIAHE, HIOMHPOBAHHOIO BO-
AOHOCHOTO TOPH3IOHTA CIOKEHHOTO 3AKAPCTOBAHHBIMH H3BECTHAKAMM
MOLIHOCTEIO /1 [IPOBEICHA KYCTOBAA OTKAYKa ¢ pacxogom (O (rafnuua

8). Momumo nenTpansHoil ckrasuHel (L[C) ONBITHEI KyCT BRIIOMAET [BE
HabmoaarensHele ckpaxuHel (HC1 w HC2), pacnonarawimecs no oi-

HoMy ny4qy # otcrodmme of UC va paccToanun », v ry . JlaHHBIE O MO-

HHAECHHH }"pﬂB[—[Ei‘{ B CKEBARHHAX ONBITHOIO KYCTA CBE/ICHEL B Tabmane 9.
Tatnmua 8 - BapuanT sanannit

N | Q) wleyr rl r2 m
1 2000 30 T 25
2 1100 15 40 14
3 1200 25 Gl 25
4 1400 ET 63 30
5 1800 20 35 20
[ 1500 5 40 20
7 2040 22 38 25
[ 1300 25 40 20
] | Wk 30 50 b
10 | 2000 20 410 25
11 | ko0 18 218 20
12 | 1000 20 35 25
13 | 1200 16 40 17

Tabtnmua 9 — Janasie o MOHHKCHHA M OBHECH B CKEAWHHAX ONBITHOTD KYCTd

BpeMa oT HAMATE OT- IToHHEEHER YPORHA BOJIR B
o £ CHEAMMHIL, M

1HC HC'1 HC2
2 581 240 1,10
E 6,38 269 1,35
[ 6,49 273 1.44
Bl 6,70 280 1,55
12 81 3,00 1,62
16 6,95 309 1,71
24 738 345 1,492
kL] 7,70 - 2,10
4% - 3,71 2,15
T2 8,05 4,10 2,50
120 8,35 4,35 2,74
144 §, 00 4,50 2,80

34
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BrinonHuTe HHTEpNpeTalHio Pe3yNbTATOR KYCTOBOH OTKAYKH H
PACcCUHTATE (MHILTPALMOHHEIE MAPAMETPEl HAMOPHOTO BOJOHOCHOID T'0-
puzonTa (koxhdunuentel guasTpanud (), BogonposogumoctH (1),

NEEI0NPOBOAHOCTH (¢ ) M YTIpyroi Bogootaaum (i )).

JadopaTopran pabora Ne 10
OcoleHHOCTH NOACHMETA IANACOR MOI3eMHBIX BOJ

CrnocobHOCTE NOAIEMHEIX BOJ K CAMOBOCIIONHEHHID HPeIonpe-
aenfer coneduguueckie ocoDEHHOCTH MOACYeTa WX IKCIUTYATALIHOHHBIX
3AMACOE, BECHMA OTMHYHBIX OT NOJ0DHBIX PACUETOB A8 APYTHX MoJes-
HBIX HCKOMAEMBIX.

CylHOCTE MOAcHeTa IKCITYaTAIIHOHHEIN 3AM0acOB MOJ3EMHBIX
BOJ COCTOHT B ONpeleleHHH HX KOMHYecTBa, KOTOPOe MOMET ORITE MO-
A¥4EHO Ha MECTOPOMJISHHH € IOMOIIBKY PALHOHANBHEIX B TeXHHKO-
IKOHOMHYECKOM OTHOLIEHHH BOA03a00PHRIX COOPYAEEHHI NpH 3aJaHHOM
PEeEHME HX IKCIUTYATALIHH M KAYECTBE BOJBL, YIOBIETBOPAIOIIEM NOTRE-
OHTEns.

Pacuersl Bon03a00pPHLIX COOPYHEHHH NPH OLEHKE SKCITYATallH-
OHHBIX 3aMacoB NOIIeMHBIX BOJ 3akniovuaeTcd THO0 B onpeleneHHH Bo3-
MOMHOI NPOM3BOJIHTENLEHOCTH 3THX COOPYHEHHH NpH 3a1aHHOH BenH-
YHHE NOHHKEHHA YPOBHA BOJBL, THG0 B ONpeJeleHHH NOHHKEHHA YPOR-
HeA NpH 3aJaHHOM 3HAMEHHH [POH3IBOJHTENRHOCTH Bogozabopa. Ecawm
OpoeKTHPYeMBli Bogo3abop Oyaer paboTaTe B pesHME NOCTOAHHOID BO-
A00TOOPa, TO OLIEHKA IKCITYATALIMOHHEIX 3anacos OyAeT 3aKN04aThCcA B
A0KATATENLCTEE TOTO, MTO MAKCHMAIBHOS NMOHWMKeHHe B Haubonee Ha-
rpyaeHHol ckpaskHHe Boaozadopa (5,) He NPEBRICHT JONYCTHMONH BelH-
YHHEl  (Ssp) B TEUEHHE BCEro cpoka padoTel COOpYHEHHA (i), T.e
Sy = Syon. BennuuHa J0NMYCTHMOrG MOHHMKEHHA TPHHHMASTCA paBHOI
Sion = (050,75}, nna Ge3HANOPHEIX  BOJOHOCHBIX TOPHIOHTOR H
Sion = AH + 0, 5m nna nanopHeix (i, H m - CPEIHAL MOIHOCTE TPYHTO-
BOTO FOPH3IOHTA M HANOPHOTO IUIACTA, COOTBETCTBEHHO, Aff - oTHOCH-
TelbHEIH Hanop). Pacuernwlii nepuoa paborel Bogosabopa f, nHdO oro-
BAPHBAETCA 3AKAZIYHKOM, JTHOO B KAa4ecTBe PACYETHOrO MepHoaa BuIOH-
PaT NPOMEKYTOK BPEMEHH, NPEBRIUAKIIIHA CPOK AMOPTHIAIHOHHEIX
HeuHeneHHil ¢ sogozabopa (20-30 net). Jina obnerdeHHa pacueTos NpH-
HHMAOT f,= 10*cyTok = 27.4 roma [9].
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OueHka HKCNIYATAUHOHHEIX 3AMACOR MOAIEMHEIX BOJ OCYIIECT-
BMASTCH THAPOJIHHAMMYECKHM, THAPABNHYECKHM H 0alaHCOBBIM METO-
JaMH; B pade cIydaes 8 Nodo0HOH OLEHKH NPHBISKATCA METO/kl
MATEMATHHMECKOT O MOASTHPOBAHIA H THAPOTe0NOrHYeCKHX aHATOTHIL.

Ouenka SKCIUTYATALMOHHBIX 3AMACOE FHAPOAHHAMHYECKHM Me-
ToytoM. THApOIHHAMHYECKHI MeTO OLEHKH IKCIUTYATAlHOHHBIX 3ana-
COB TOJ3EMHBIX BOJ 0a3MPYETCA HA HCNONL3IOBAHHH TEOPHH MPHTOKA
NOA%EMHEIX BOJ K BOJ03A0OPHEIM coopyxeHHAM. Pacuer momer ORITh
NpoReNeH HA OCHOBE AHATHTHYECKHX 3ABHCHMOCTEH, ABIAIMIMNCA pe-
LIEHHAMH KOHKPETHRIX CXEMATHIHPORAHHEIX MOJeneii, a Takme ¢ Hc-
NONEI0BAHHEM MHCIEHHOTO MOJAETHPOBAHNA,

B zapucumocTH T noTpefHOCTH B BOJAE, BOQOOOHILHOCTH TO-
PHIOHTA CKBAMHMHHEIE BOJ03a00pEl MOTYT OBITE OHHOUHEIMH HIH TPYI-
TIOREIMH.

OueHra SKCIUTYATALIMOHHEIX 3aMACOR NMOAZEMHEIX BOJ OJHHOU-
HEIX BOA02200pPOR TAKTIOUMAETCA B JI0KAZATENLCTRE TOTO, WTO PACUETHEIE
NOHHEEHHA B camoil rogozabopHoll CKBAMHHE HA KOHEL PACUSTHOrO
MEPHOA HE MPEBBICAT A0NYCTHMOH BeTHUHHEL

[Tpy padote HeQONLUIMX TPYNNOBRIX BON03A00POR OLEHKA 3KC-
MIYATALHOHHEIX  AMACOR MOJIEMHEIX BOJ CRBOIHUTCH K ONpEIelcHHI
Be/THMHHEI OHWHEHHA B Hanbonee HATPYXEHHOH CKEamHHe BOJ03ado-
pa. Ilpu 3TOM pacueTHOE MOHMMEHHE ONPENEIAETCA KAK CYMMA MOHH-
WEeHHH, BEIZBAHHEIX padoToil camoil HauDolee HAIPYMEHHOH CKBAMH-
HBl H COCEJIHHX, B3aHMOIECTBYIOMNX C Heii ckBaxuH. Ecnu pacuerHas
Be/THHHHA NOHWKEHHA OKAMETCH MEHBILE JOMYCTHMOM, TO 3KCIIyaTart-
OHHEIE 3ANACH CHHTAKTCA 00eCreeHHBIMH.

Tak, npu padore Bo102a00pHON CKBAMMUHEL 118 CXEMEl H3OUIHPO-
BAHHOTO H HEOIPAHHMEHHOTO B IUIAHE OJHOPOJHONO HIOIHPOBAHHOTO
nnacta (cxema Tefica) mOHMMEHHE B CKBAMMHHE HA KOHEL PACHMeTHOro
CpPOKa 3KCIyaTauuH Boaozafopa 8, moser OwTe onpeneneno no dop-
MyTIe:

Q. gl

4r dat
[Ipyu r/fda*) < 0,05 HHTErpanbHyK IKCMOHEHIHANLHYIO (PYHK-
LUHID B (POpMyIIe 3aMeHHM JT0rapHfiMHieckoi:

8, =
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Q. 2.25at
Sp=——in| ——
47T re
Jins rpynnel CKBAKHHE (HATPHMED, TPYIIOROT0 THHETHOTO BOL0-
3a00pa W3 TPEeX CKBAMHH) PACHETHOE NOHIKEeHHE, KaK 0TMEeManock, Of-
peaenAeTca AA HAHDONEE HATPYMEHHOH CKBAXKMHBEL, HAXOZALICHCA B
uentpe Bogozadopa. Torga, NOHIKEHHE B CAMOIl HATPYEKEHHOH CKBAKH-
He, BRI3BAHHOE ce coDcTBeHHOH paboToil, onpenendaeTca COMNAcHO BEI-
wenpHBeaeHHOI opMyie, a JoNOTHHTeNLHOE B Hell — 3a cueT padoTk
JBYX COCEIHHY CKRAMHH:
o 2.25at 0. 2.25at

In - + In = N
4=T I 4xT o

AS, =

TAe Fy H ¥; — PACCTOSHME OT LEHTPAIEHOH CKBAMKMHEI 10 COCETHHX CKBA-
HCHH.

OueHKa IKCNNYATALHOHHEIX 3AMACOE THIPABIHYECKHM Me-
TogoM. [HIpaBIHMeckHii MeTo/] NOACHETa IKCIUTYATALHOHHBIX 3aMacoB
OCHOBAH HA HCIONB3OBAHHH SMIHPHHMECKHX 3aBHCHMOCTE, NoTyveH-
HEIX 10 PezyILTATAM OIEITHEIX HCIEITAHHI BOJOHOCHEIX TOPH2IOHTOR.
INpumenseTcs 0H HA MECTOPOKIEHHAX C 0CODO CAOMHEIMH MHIPOreono-
THYECKHMH YCIOBHAMHE, KOMJa HMEET MECTO IHAMHTENEHAA (PHIETPaIH-
OHHAA HEOHOPOJHOCTE BOJOBMEILAIINX MOPOJ NPOIYKTHEHOIO FOPH-
I0HTA, HE BEIACHEHE! MCTOMHHKH (JOPMHPOBAHHA 3KCIUIYATALHOHHELX
3aMacoe, a BeIGop A0CTOBEPHOH (HIBTPALMOHHON CXEMBl A THAPOIH-
HAMHHMECKOT 0 Paciera 3aBeJoMO HEeBOIMOKEH. JTOT METO] NPHBIEKAET-
Cfl U MOJCHETA 3aNacoR NOJ3EMHBIX BOJ HA MECTOPOKIEHHAX TPEIIHH-
HO-KHIBHBIX  BOJ  30H TEKTOHMMECKHX HApVILEHHH, TpPelMHHO-
KAPCTOBRIX BOL M ap. HnA noacdera 3KCIUYVATAIHOHHEIX 3aMacoB 110/-
3EMHBIX BOJ CHAPABIHYECKHM METOI0M MPH Pa3Belke MecTOPOKIEHHA
NPOROINTEA ONBITHO-3KCIUIVATAIHOHHOE ONPOBOBAHNHE € LENBID YCTa-
HOBMEHHA 3ABHCHMOCTH MEWIY PAcXOIaMH BoJ03a0OpHEIX CKBLUKHH H
NOHIKEHHAMH YpoBHeil B Hux. J[n4 onpenenenna 3Toll 3aBHCHMOCTH
ONLITHEIE OTKAYMKH NPOBOIAT MHHHMYM ¢ aeyMsa gebutamn. [lo gaHHbiM
OTK@HEK CTPOHTCA IvrHprteckiil rpaduy O = f(5), KoTopeli Henonbsy-
eTcAd A1 FPpadHieckoro onpeleneHHa MOHIKEHHA YPOBHA BOJIEI B CKBA-
#AHHE IPH 3aNpocKTHPOBAHHOM IKCIUTYATALIMOHHOM Ie0HTE NYTEM IKCT-
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PANONALHHE MOMYIEHHOH 3ABHCHMOCTH OT NPOSKTHOTO pacxofa. JKCTpa-
NOAALHA MOMET OBITE BEINOMHEHA TAKKE M0 AHANHTHYECKHM 3ABHCHMO-
CTAM Je0HTa OT NOHIKEHHS, YCTAHOBNSHHBIM YMIHPHYECKH 18 pai-
MHYHBIX YCIOBHIL

OueHka YKCIIYATAIHOHHEIX 3ANAC0E DAJAHCOBBIM METOI0M.
MeToa ocHOBAH HA ONPEIENEHHH PACXOIA NOA3IEMHBIX BOJ Ha BOO3A-
DOPHOM COOPYKEHHH B NMpelenax MECTOPOMAeHHA (HA 3AJAHHBIN CPOK
IKCIUIYVATALIMH) 32 CHeT NPHUBISYeHHA PAIIHMHBEIX HCTOMHHKOB HX Qop-
suposanns. [MonoGHas olleHKa SKCnmyaTauHoHHEX 3anacos ( Q) npo-

BOIAHTCA MO 'ﬁa.I'IaHCDEDM}" VPABHCHHRY!

s

v
0 =00 +a, r" +a,
il

rae 0, u (J,, - eCTECTBEHHBIE H MPHBIEKAEMBIE PECYPCHI MOI3EMHBIX

BOI; V‘ - ECTECTBEHHBIE 3allackl MOAIEMHBIX BOJ, | - BpeMA IKCIIYA-

Fa
TaIMH BO03a00PHOI0 COOPYREHH, o, &, W &, - KO3HIHEHTEl H3-

BACHMCHHA  CCTCCTBCHHEIX PECYPCOB, CCTCCTECHHBIX 34l1aCOB H NPHBIC-
KacMEIX pECYpPCOB, COOTBCTCTBCHHO.

3anaua. OcobeHHOCTH NMOACYETA 3ANACOR NOAIEMHBIX BOJ

OUeHHTE IKCILTYATALHOHHEIE 3ATACK MOAIEMHEIX BOJ JUIA BOLO-
cHAOWEHNA Nocenka ropoackoro tThna. Bonozabop nnanupyerca obopy-
A0BATE HA HAMOPHBI BOJOHOCHBI FOPH3OHT, CAOKEHHEIH KPYIHO3epHH-
CTEIMH MecKaMH MOIHOCTE #1 =20 M. TopH30HT HeorpaHHUeHHBIH B
MIAHE, CBEPXY M CHHIY MEPEKPHIT MOIHBIMH TOMIHAMH ClabOnpoHH-
naeMbeix M. H3beiTounsiii Hanop ropuszonta coctasnaer AfH = 25 m,
CTATHYECKHIT NBEIOMETPHHMECKHIT YpOBeHB zaneraet Ha riy0OHHE

h. = 335w or noeepxHocTH e, [lo JaHHBIM - OIBITHO-

o

(PUILTPALMOHHEIX padoT MOMYUEHE! CAEAYIONHE THAYEHHA (PUILTPALIH-
OHHEIX MAapaMeTpoR ropuzoHTa: koddpuiment dunerpaunn - k= 10

M/eyT, koadiuumenT neesonposoanoctu - a = 10" m¥cyr. Mpeanonara-
ercs, MTo GUILTp BoaozadopHoil ckBaxMHE OyaeT 0DOpYIOBAH HA IKC-
nayaralioHHoll kononne paguycoM r. = 0.25m. TloTpefHoe KOMHYECTEO
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BOJABI 1M1 OPraHH3alMH [EHTPAIH3IOBAHHOTO BOAOCHAOMEHHA MOCENKa
COCTARNAET = 5760 wm'/cyT.

il
Tpebyerca:

1. TlpoBecTH rHAPOIHHAMHYMECKYH) CXEMATHIAUNID H BRIOpaTH aHa-
MHTHYECKVIO 3ABHCHMOCTE JUIA ONPENeleHns PACYETHOND MOHMAKCHHS B
BOA03A00PHOI cKBasHHE (S,).

2. OueHHTE IKCIUTYATAIIMOHHEIE 3ATACK] IOI3EMHBIX BOJ NPH pabo-
T OMHHOMHOTO BOA03A00pa.

3. OnpenendTe MAKCHMATBEHO BOIMOKHEBIH pacxo soaozabopHoii
CKBAMHHEL

4. na cnyvas, ecnu 3adpleHHAf BOAONOTPEOHOCTE MOCETKA He
sMoskeT OrTE obecnedeHa OAHOH CKBAKHHON, ONPEeIennTs HeobxoouMoe
KOIHYECTBO CKBAMHH TPYNNOBOro NHHelHoro Bogozabopa.

5. PaccunTaTh IKCIIYATAIIMOHHEIE 3AMACKE MOAIEMHRIX BOJ TIPH pa-
00OTe TPYNNOBOr0 THHEHHOTO BOA03a00pa.

Tembi pedeparor mo Kypey «01as ruaporeoior iy

l. Tennoewie cROMCTEA NPHPOIHEIX BOT M HX polb B GopuMHpoBa-
HHH TEMIEPATYPHOIO PEXHMA Ha 3emie.

2. AHOMANbHBEIE CBOHCTEA BOARI M HX POIb ANA NOJASPRAHHA HKH3-
HH Ha JeMIe.
Bopa — wyno npupoas.
Bopa — seprano Haykn.
Bopa kak reonorngeckmil paxTop M XpaHHTENL IHEPTHH.
Boaueie npobneMsl wenoseuecTea.
['mapHbIe AHHOHEL B KATHOHE! TPHPOIHEIX BOJL.
IMa3wl, pacTROpeHHEIE B IIPHPOAHEIX BOJAX H HX NPOHCXOMKISHHE.
. CTpoeHHe MOIeKY/IEl BOARI H €8 CTPYKTYPHBIE CEOHCTEA BOLL
10. MameHenHe cBoHCTE BOOBL B MATHHTHOM MOTE.
Il AkTHBHpOBAHHAA BOJA.
12, Cepebpanas Boja.
13 . Pacnpenenenue okl Ha 3emne.
14.Boaa so Beenennoii.
15 Tlpobnema yraexHcaIoro ra3a Ha 3emie; NapHUKOBEI dddiekT.
l6. Ipodnema KHCIBIX Do,
17, Duzrdeckd 0 XHMHYECKH CRATAHHEIE BOJL B TOPHEIX MOPOIAXN.

R R
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I8 Mupogoii oxkean Kak ITaBHEIH BOOHEIH pe3epeyap IIaHEThL.

19 TTpobnemel kIHMaTa Ha 3emie.

20.Curera W Nb/I6l 38MITH.

21.Boanas npobnesa B JpesHeM H coBpemenHoM Erunte.

22 Boaueie npobnemer dpesdeii ['peunn u Jdpeenero Erunra.

23 PassuTHe ApEBHHX POCCHHCKHX COMENPOMBICIOB.

24 Ponk oAkl B 00pa3oBaHHH #H3HH HA JeMIe.

25 MpoHecxoskaeHHe HHIHA HA 3eMIe; THIOTEIR H HX aHANHI, POk
BOJIEL

26, JleuebHele MHHEpPANBHEIE BOEL

27 IpoMEIIITEHHEE TO3EMHEIE BOJLL

28 TepManbHEIE MOIIEMHEIE BOLL

29.Boaneie nytH 13 dacceiina bantuiickoro mopa B Daccelinm Kac-
nuickoro H benoro Mopeii.

30.TIpobaemMel 2arpsa3HeHHA MOIEMHBIX BO.

31.Pazputie rugporeonorudeckoil Hayen g MopHOM HHCTHTYTE.

32 MNpurnaaHele 3a0a4uH, PEIIAEMEIE COBPEMEHHON THIPOreonori e,

33 Boanas npodneMa e paiione (pernoHe), riae Bel xupete.

34.Boaocnabxenne CanrT-IleTepOypra: HcTopHA OpraHH3alHK Bo-
nocHAGHEHHA, MPodIeMEL

35 MNoazemurie oarl Caukr-Tlerepdypra u ero okpectHoCTEll.

36. 3ammTHan namba & Caner-Tlerepdypre: MIMCK H MHHYCEL

37.Ponk Boawl B 00pasoeaHiy HeTH.

38.Boaa v ek,

39 Ozepo Baiikan — kpynHeH N BOIHEI pesepeyap NPecHbX BOJ.

40.Pexa Hesa u ee Dacceiin.

41 Bnuanuwe BOOBL HA CTPOMTENLCTBO W 3kcnnvatauuw CaHkr-
[Merepdyprexoro Merpo.

40
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