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PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNUHDI

B51.B.0B.04.03 AuHaMmunKa noa3eMHbIX BoA

1. Koo u HaumeHoBaHMe HanpaBneHus nogrotoBku: 05.03.01 «leonorus»

2. Mpodcdhunb noaroToBKK: 'eonornyeckne n3biCkaHus

3. KBanudwmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4yeHuUA: - O4Has

5. Kachenpa, oTBevalowwan 3a peanusauumio AUCLUUNIIUHBI: Kadeapa ruaporeosiornu,
WHXXEHEPHOW reoriormm u reo3Kkonornm

6. CoctaBuTenu nporpammsl: YctumeHko KOpuin AnekceeBund, CcTapLumin npenogaBaTerib

7. PekomeHaoBaHa: Hay4yHO-METOLMYECKMM COBETOM reonormyeckoro akynbTeTa,
npoTokosi Ne 8 ot 13.05.2024 r.

8. YuebHbIM roa:_ 2027-2028 CemecTp(bl): 7




9.llenu n 3apgaum y4e6HOM ANCLUNIINHDI.

Llensamun ndyyeHns y4ebHoOM AMCUMNNHBI SBASIOTCSA:

- riofly4eHue obyyarouwumucs crneyuanbHO20 2udpoaeoriocudecko2o obpasoeaHus,

- u3y4yeHue Memo0O08 MameMamu4yecKkoao MOoOenupo8aHuUs 2audpo2eosioauydeckux U
UH)XEHEPHO-2e0/102U4EeCKUX MPOYECCOS;

3adayamu usyyeHusi y4ebHoOU OuCYUNIUHbI S8/SIKOMCS.:

- u3yqumb  PU3UKO-MEeXaHU4YeCcKue  OCHOBbl  O08UXEHUS
audposnumocagpepe;

- uccrie0osamb MeMOOUKY orpedesieHUs1 pacHemHbIX 2UuOpo2e0sioaudecKux napamempos;

- u3yqumb MemoObl aHaIUMU4YecKo20 uccredosaHus u ModenuposaHusi npu peweHuu
eeobunbmpauyuoHHbIX 3aday;

- paccMompemb OCHO8bI MeEoPUU Macco- U mersornepeHoca 8 8000HOCHbIX KOMIIIEKCaX.

nod3emMHbIx 800 8

10. MecTo yyebHOM AncuunnuHbl B cTpykType OMNOI:
Bnok B1, gucuunnuHa no BbIGOPY, MOAYNb MOPOreosnornd, VHXeHepHas reosiorms u
3Komnornyeckas reonoruns.

TpeboBaHe K BXOOHbIM 3HAHWAM, YMEHUSM W HaBblkam No AucuunnvHam: 6akanaspbl
AOIMKHbI 06nagath 3HaHUAMM 6a30BbIX AUCUUNANH U AUCUUNIIUH TMAPOreosiormyeckoro Lmkna
(Tnpporeonornsa, MeTogbl rMOPOreonorMYeckux UccnefoBaHUn U - KapTorpagupoBaHus).
AucumnnuHa npeglecTsyeT AUCUMNIMHE TMAPOreosiormyeckoro uukna Kak «loncku n passeaka
NnoA3eMHbIX BOAY.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMlaHUpPyeMbIMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTeribHOM
nporpamMmmMbl (KOMMNeTEeHUUSIMU BbINYCKHUKOB):

Kog HasBaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMNeTeHuun

MK-3 | CnocobeH MK-3.8 | Mogenupyet 3HaTb: MeToAuYeckue [OKYMEHTbl MO OLeHKe
NPUMEHATb MMAPOreonormyeckn | PacyeTHbIX MAPOreosiornyeckux napameTpos
TeopeTnyeckne e npoLecchl, | BOAOHOCHBIX NNacTos.
3HaHMSA npu oLeHMBaET YMeTb: BbliGupaTb MeTOoAbl aHaNUTUYEeCKOro
xapakrepucTuke TOUHOCT MoAennpoBaHus ONbITHO-PUNBTPALIMOHHOIO
ycnosum onpoboBaHus.
hopMMpoBaHHA AOCTOBEPHOCTD Bnagerts: HaBbIKaMy MoZenMpoBaHmns
nonesHbIX NPOrHo30B. TMAPOreosiornyecknx  MpPoOLECCOB U OLIEHKU
nckonaembix, TOYHOCTW MPOrHO30B.
onpeaeneHnm
reHeTN4eCcKmX n

reonoro-
NPOMBbILLIEHHbIX
TMNoB
MECTOPOXAEHN, a
Takke NpoBOOUTb
060CHOBaHHY0
OLIEHKY MepcrneKkTuB
McCreaoBaHHbIX
nnowagen Ha
oBHapyxeHue
MECTOPOXAEHNI
TBEPObIX MONE3HbIX
NCKOMaeMbiX,
oueHnBaTb
rMapOreosnIorn4yeckun
€ W VHXEHEepHo-
reonornyeckue
ycrnosusi
TeppuUTOpUN,




MexaHu4eckme
CBOMCTBA
rPYHTOBbIX
MaccuBOB, B TOM
yucne c
NPUMEHEHNEM
COBPEMEHHbIX
reonHOopMaLMOHH
bIX TEXHOMOIMMMN.

MK-6 | CnocobeH
NPUMEHSITb
TEopeTUKo-
MeToaonormyeckne
OCHOBBI
dyHOaMeHTanbHbIX
rMaporeonormyeckm
X N MIHXEeHepHo-
reonornyeckmx
OVNCLMNINH

MK-6.1

AHanuaupyer,
cuctemaTmusmpyer u
WHTepnpeTupyeT
rMaporeonornyecky
0 MHGOOPMaLNIO

3HaTb: MeToabl aHanua3a, cuctemaTusaumm wu
MHTepnpeTauum reonioro-rnaporeonornyecknx
JaHbIX

YmeThb: onpegensaTb
dunbTpaumn

Bnagetb: HaBblKaMK
rMaporeonorMyecknx yCrnoBmm

KpaeBble ycnoBusa

cxemaTtulauunmn

MK-8 | CnocobeH
npoBOANTb
rMApPOreosIornyeckm
€ W  WHXEHEepHo-
reornormyeckme
pacyeTbl npu
nomckax "
pasBegke
NOA3EeMHbIX
npu
WHXXEeHEepHO-
reonorm4yecknx
yCrioBum "
YCTOMYMBOCTHU
WHXEHEPHbIX
COOpPYXEHUH,
aKcnnyaTaumu
MECTOPOXAEHNI
nonesHbIX
nckonaemblXx.

BOA,
oLieHke

npu

MK-8.1

MpoBoamnT pacyeThl
rMaporeonornyecknx
napamMmeTpos,
pa3spabaTtbiBaeT
pekoMeHAaumnm no
onTUMM3aLmm
KOHTpOns n
yCrnoBuam
akcnnyaTauum
NoA3eMHbIX BOA,.

3HaTb: MeToAbl aHanu3a, cuctemaTusaumm wu
MHTEpMpeTauun [AaHHbIX  [MAPOreonormnyecknx
ncecrnegoBaHum

YMeTb: UHTEpNpeTnpoBaTb pe3yrbTaTbl OMbITHO-
UnNbTPaUMOHHbIX paboT.

Bnagetb: HaBblkamMu MpPOBEAEHUS]  OMbITHO-
GuUnbTpauMoHHbIX paboT ans  onpeaeneHus
pacyeTHbIX TMAPOreonIorM4yeckMx NnapaMmeTpoB.

12. O6beM AMcuUNnHbI B 3a4eTHbIX eanHuuax/yac --- 2/72

dopma NPOMEeXYyTOYHOM aTTecTauum - 3a4eT

13. TpypoemMkocTb No BuAam y4ebHown paboTbl

TpynoemMKkocTb (Yachl)
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne cem.7

AyantopHble 3aHATUA 48 48
nekuunmn 16 16

B TOM YUCHIE: npakTuyeckme - -
nabopaTopHble 32 32

CamocTosaTensHas pabota 24 24

B TOM umucrne: KypcoBas paboTta (npoekT)
dopma npomexyTodHon aTTectaumm (3adet 0 yac)

WToro: 72 72




13.1. CopepkaHne ANCLMNIIUHDI

TEopUN ABWXKEHUS NOA3EMHbIX
BOA, NOCTPOEHNE OCHOBHbIX
anddepeHLnanbHbIX

Ne Peanusauus

n/n pasgena
HaumeHoBaHue pasgena AVCUMMNINHBI C

CopepxaHve pasgena gUCLMNINHbI

ONCUMNNUHBI NOMOLLIbIO
OHManH-Kypca,

QYMK

1. HNekuunm
1 McxoaHble u3nKo-mMexaHnyeckue npeacraBreHus -
(obwas XapakrepucTuka BOJOHACbILLEHHbIX
dusmnyeckne OCHOBBbI | TOPHbIX  Nopod,  noA3eMHas  rmgpocTaTtuka,
AVHaMWKM NOA3EMHbLIX BOA €MKOCTHble CBOWCTBa TOPHbIX MOpPO4d, OCHOBHON
3aKOH unbTpaunum W NPOHULAEMOCTb TOPHbIX
nopon)

2 MppoanHamuyeckas TUnmusaums yCrosum -
MaTemaTtunyeckue OCHOBBbI

OBWKEHNS NOA3EeMHbIX BOA, OCHOBHble
TEopuM OBWXKEHUS NOA3EMHbIX N

anddepeHumnanbHble ypaBHeHusi nnaHoBoW
BOA, MOCTPOEHNE OCHOBHbIX

dunbTpaummn, Kpaesble YCnoBWs UNbTpaUMM,
anddepeHumnanbHbIX

- MaTemaTudeckme OCHOBBbI MoAenvpoBaHus

ypaBHeHuiA reounbTpaLmm

PUNLTPALIMOHHbIX NPOLIECCOB.

3 OcHoBHblE pacyeTHble CXeMbl nnaHoBoun -
dunbTpaumu. 3agaun nnockonapannensHon
cTauMoHapHon dunbTpaumm, nnockopagnansHas

WccnepoBaHue 3agad H P ® pau paf

N . | cTaumoHapHaa dunbTpauus, pelleHve 3agad
nnaHoBoM cTaumoHapHom N _

UMbTPALIN OBYXMepHON yCTaHOBMBLLEWCS huneTpaLmmn
(meTopa CNOXeHust TeYeHun, meToa
9KCBUBANEHTHbIX PUNbTPALMOHHBIX
CONpPOTMBAEHUN).

4 dyHoameHTansHoe pelueHue, 3agjava o -
WMccnepnosaHue 3afad | nnockopaguansHoh  unbTpaumMm K - CKBaXuHe
nnaHoBoN HecTauMoHapHoOW | (ypaBHeHue Tewica), aHanuTu4eckoe
dunsTpaumm nuccnegoBaHue HecTaunoHapHbIX

PUNLTPALIMOHHBIX NOTOKOB.

5 OOwas rMgpoguHammyeckass TUNM3aunusi YCIOBUN -
onpoboBaHus Cneundurka reodPUNbTPaALMOHHbBIX
npoLeccoB B pasfuyHbIX TUNOBbLIX YCIOBUSIX
NpoBeAeHUs ONbITHbIX onpoboBaHuin. OcobeHHOCTH

TeopeTuyeckne OCHOBbI
PUNLTPALIMOHHBIX MPOLLECCOB MpU OTKadykax u3

ONbITHO-(PUNBbTPALNOHHBIX

. NNaHoBO OrpaHWYEHHbIX 1 NNaHOBO HEOOAHOPOAHbIX
uccnegoBaHun
nnacTtoB. BnuaHue TexHMYeckux pakTopoB Ha
pe3ynbTatbl  ONbITHO-PUMNBbTPALMOHHBLIX  paboT.
MpuHUMNBI 1M MeToAbl MHTEepnpeTauun OnbITHO-
PUNbTPaALMOHHBIX paborT.

6 OcHoBbl  Teopun  mwurpauun.  (KOHBEKTVBHBIN -
nepeHoc B MOA3EMHbIX BoAdax, MoOMeKynspHas

TeopeTuyeckne OCHOBbI
anpdysna n  rmgpoamcnepcud).  KoHBEKTUBHO-

mMaccornepeHoca B MOA3EMHbIX

BOgax OUCNEePCUOHHbIE  Mpoueccbl B OOHOPOAHbIX
nnactax. OcobGeHHOCTM  MacconepeHoca B
reTeporeHHbIX BOAOHOCHbIX CUCTEMAX.

7 MpuvHUMNbI  BblgENeHua U CTPYKTypa  30H -
MpuMeHeHNE MPUHUMMNOB U | CAHUTAPHOW OXpaHbl BOA03ab0OPOB  MOA3EMHbBIX
MEeTOA0B avnHamuky | Bog. OCHOBbI METOAMKM pacyeTa 30H CaHWTapHOW
NOA3EMHbIX BOA4 B pELIeHWM | OXpaHbl. AHanuMTuyeckne MeTodbl pacyetra 30H
BOMPOCOB 3alUMTbl MOA3EMHbIX | CAHATApPHOMW OXpaHbl BOA03abOpPOB MOA3EMHbIX
BO[, OT 3arpA3HeHus BoA. 'padhoaHanUTUYECKMn METOA MOCTPOEHUS 30H

CaHUTapHOW OXpaHbl.
2. JllTabopaTopHble paboThbl

2.1 | dusnyeckne OCHOBBI -
WHTepnonauusa gyHKUMn Hanopa

ANHaMWKM NoA3eMHbIX BOA

2.2 | MatemaTu4eckmne OCHOBbI - -




ypaBHEHUN reodunbTpaynm

2.3 | NiccnepoBaHue 3agav PacyeT 0ANHOYHbIX 1 ManbIX rPYNNoBbIX -
NiaHOBOW CTaLMOHapPHOM Bogo3abopoB.. PacyeTt Bogosabopa B yCnoBusix
dunbTpaumm B3aMMOZENCTBMS C CYLLECTBYHOLLMMUN
Bogo3abopamu
2.4 | NccnepoBaHue 3agad pado-aHanuTU4eckun metog onpeneneHuns -
NiaHOBOW HECTaLMOHAPHOM PUNbTPALMOHHbBIX NAapaMeTPOB BOAOHOCHbLIX
dunbTpaumm nnacToB:

Cnocob BpeMEeHHOro NpoCeXnBaHus.
[padhoaHanuTMyeckmii meToq onpeaeneHus
unbTpauUMoHHbIX NapameTpoB. Cnocob

2.5 | TeopeTnyeckme OCHOBbI

KOM6VIHVIpOBaHHOI'O npocnexmeaHna ypoBHA.
on bITHO-CbVIJ'I bTPAUNOHHbIX

[padhoaHanuTMyecknii meToq onpeaeneHms

neenenosaqum bUNLTPALMOHHLIX NapaMeTpoB. Cnocob
nroLagHoro NpocnexmBaHus ypoeHsi. BpemeHHoe
NpocnexmBaHNe YPOBHSI NPW KYCTOBOW OTKaYKK

2.7 | NpyMeHeHe NPUHLUMIOB U PacueT 3CO B HeorpaHM4YeHHOM MfacTe, pacyeT -

MeToaoB AnHaMukn nogsemMHbix | 3CO GeperoBoro Bogo3abopa; pacyet 3CO

BO[ B peLUEHUN BOMNPOCOB nHenHoro Bogo3abopa B yaaneHun oT peku

3alWuMThbl NOA3EMHbIX BOJ OT

3arpsisHeHMst

13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNX

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHve pasgena MpakTnueckue |flabopatopHble Cam

n/n ONCUMNNUHBI Jekumn 3aHATUS 3aHATUSA pa6 Bcero

1 dunsnyeckne OCHOBbI  OUHAMUKU
noa3eMHbIX BOJ,

2 MartemaTtnyeckne OCHOBbI Teopun
OBWKEHNS NOA3EeMHbIX BOA,
nocTpoeHve OCHOBHbIX 4 4 2 10
anddepeHumnansHblX  ypaBHEHUN
reounbTpaLmm

3 MccnepoBanne 3agad  nnaHOBOM
CcTaunoHapHon cunbTpaumm

4 MccnepoBaHne 3agad  nnaHoOBOM
HecTaunoHapHON unbTpaumm

5 TeopeTnyeckne OCHOBbI OIMbITHO-
unbTPaLMOHHbIX NCCnegoBaHum

6 TeopeTnyeckune OCHOBBI
MacconepeHoca B  NOA3EMHbIX 2 4 6
BOgax

7 MpumeHeHne MPUHLMMNOB n
METOOOB  AUHAMUKM  MOA3EMHbIX
BOA B peELUEHUM BOMPOCOB 3aLUUTbI
noA3eMHbIX BOA OT 3arpsi3HeHust

14. MeToan4yeckue ykaszaHmMsa Ans ody4yaroLWmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0byqarowuMCcs Mo 0C80EHUK QUCUUNIUHBI: paboma ¢ KOHcriekmamu fekyud, npe3eHmaytoHHbIM
Mamepuarom, 8bIrofIHeHUe fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekyuleli ammecmayuu u m.o.)

Obyvatowmecss OOMKHbI  UCNONb30BaTb MaTepuanbl U3 MNEpeyYHss OCHOBHOW W
AONOSTHUTENBbHON nNuTepaTypbl. [JONONHUTENbHbLIE PECYpPCbl: ANEKTPOHHbIA Yy4ebHbI KypCc C
onepaTnBHO 0BHOBNSIEMON MHADOPMALMEN N LMAPOBBIMU pecypcamm (ANEKTPOHHAA nporpaMmma
Kypca, 9NeKTPOHHble BapuaHTbl y4ebHbIX NOocobuii 1 MeToanYeckux pekomeHaauum, BapuaHThbl
NPaKkTUYEeCKMX 3adaHui, TUMNEPCCbIIKM Ha WHTEePHET-pecypcbl C  ObICTPbIM  AOCTYMNOM,
npeseHTaumMu, TecCTbl, KeWc-3agaHus, [OOCTYN K BHEWHMM BWOEO-pecypcam B paMKax
9NEeKTpOHHOM cpeabl M ap.). B pamkax anektpoHHom y4yebGHOM cpegbl peanu3yeTtca




WHTEPAKTMBHbIA BapnaHT OOLLEHNA CO CTyAEHTaMN B PeXUME OHNanH (dNeKTpoHHOe oby4veHune
N OUCTaHUMOHHble oObpasoBaTefibHble TEXHOMOMMM B SNEeKTPOHHO-obpasoBaTenbHOW cpeae
YHUBepcuTeTa Ha nporpammHon nnatgopme LMS Moodle).

B xode NEeKUMOHHbIX 3aHATUA peKOoMeHOYyeTCs: a) BECTU KOHCMeKTupoBaHue ydebHoro
mMaTepuana, obpawaTbe BHMMaHNE Ha KaTeropmu, oopmMynmMpoBKX, packpbiBatoLmne cogepxaHme
TeX WKW VHbIX ABMEHWA U MPOLLEeCCOB, HayYHble BbIBOAbI W MpakTU4eCKMe pekoMeHZauumu,
MONOXUTESNbHbBIA ONbIT UCCreaoBaHUN; 6) ocTaBUTb B paboumx KOHCNEKTax norns, Ha KOTOpbIX
Aenatb NOMETKN N3 peKOMeHOOBaHHOW nuTepaTypbl, AOMNOMHALWME MaTepuarn npocrnyLaHHON
nekuMn, a Takke noavepkmBatolme O0cobyro BaXHOCTb TEX WM MHbIX TEeopPeTU4EeCKMX
NofioXXeHun; B) 3afaBaTb MpenodaBaTeniio  YTOYHSKOWME BOMPOChbl C  LENbl  YACHEHUS
TEOpPEeTUYECKMNX NMOSNOXEHUI, pa3peLLEHMS CMIOPHbIX CUTyaunin; r) aopabaTbiBaTb CBOM KOHCMEKT
nekuuMu, pfenas B HeM COOTBETCTBYKOLWME 3anucu U3 nuTepaTypbl, PEeKOMeHOOBaHHOW
npenogaesaTtenemM 1 npeaycMOTPEHHOW Yy4eBHON NporpamMmmMon.

HaunHasa noaroToBKy K MpakmuyYecKoMy 3aHSmuro crnefyeT U3yunTb KOHCNEKT Nekumm m
pekoMeHOOBaHHYO MpenogaBaTenem nuTepaTypy, obpaliass BHUMaHME Ha npakTudeckoe
NpUMEHeHne Teopun U Ha METOAMKY peLleHUs TUMNOBbIX 3agad. Ha npakTuyeckom 3aHsaATuK
rMaBHOE - YSICHUTb CBA3b pellaeMblX 3agady C TEOPEeTMYECKMMM MonoxeHusmu. Mpn pelueHum
NpeasioKeHHON 3a4ayn HYXXHO CTPEMUTbLCS He TOSIbKO MOMyYuTb MNPaBWSbHbIA OTBET, HO U
YCBOUTb 00N MeToA peLleHns NoaobHbIX 3aaau.

Mpn nogrotoBke K jJabopamopHOMy 3aHSmuro HeOoBXOoOUMO U3YyYUTb TEOPEeTUYECKUN
mMaTtepuarn, KoTopbii OyaeT MCrnonb3oBaTbCA B XOA4E BbINOMHEHUs nabopaTtopHon paboThbl.
Hy>XHO BHMMaTENbHO NpoYMTaTh METOAMYECKOE yKa3aHue (onucaHne) Kk nabopatopHom paborTe,
npogymatb nnaH npoBeaeHusi pabotbl. lNMpu 3awmTe BbINONHEHHOW paboTbl NpenogaBaTenb
BecenyeT CO CTyQEHTOM, BbISIBIISASA rNYyOMHY NOHUMAHWUS UM NOMYyYEeHHbIX Pe3ynbTaToB.

Mpn noaroTtoBke K TeKyllen artrectaumm HeobXoAMMO, W3YYUTb KOHCMEKT NeKuUun,
pasgenbl y4eOHMKOB 1 y4ebHbIX nocobuin, npopaboTaTb PEKOMEHOOBAHHYK LOMOMHUTENbHYIO
nutepartypy, caenartb 3anucu No peKOMeHO40BaHHbIM UCTOYHUKAM.

CamocTosaTenbHasa pabota obyyatowerocs sBnsieTcd OCHOBHLIM CPEeACTBOM OBMNafeHust
y4yebHbIM MaTepuanom BO Bpemsi, cBOOOAHOEe OT o00s3aTenbHbiX y4eOHbIX 3aHATUA. MoxeT
BbINONMHATLCA B Oubnuoteke, y4ebHbix kabuHeTax, KOMMbITEPHbIX Krnaccax, a Takke B
AomawHux ycrnosusax. CamoctosaTenbHaa paboTta oby4valolmxcs BO BHeayaAUTOPHOE BpeMS
MOXeT COCTOSAATb M3: a) MOBTOPEHNA NEKLUMOHHOIO MaTepuana; 6) nsyyeHust ydebHom n Hay4yHom
nuTepartypbl; ) M3y4eHUS HOPMATUBHbLIX MPaBOBbIX akTOB (B T.4. B 3MEKTPOHHbIX ©asax
AaHHbIX); 4) peleHns 3agad, BblAaHHbIX HA MPaKTUYECKUX 3aHATUAX; K) BbIMOMHEHUS KypCOBOW
paboTbl, NPeayCMOTPEHHOM Yy4ebHbIM nnaHoMm; M)  BblAeneHuss Haumbonee CnoXHbIX W
npobnemMHbIX BOMPOCOB MO W3ydaemMon TemMe, C Lenbl MOMyvYeHUsl pPasbsCHEHUN U
pekoMeHZauun No AaHHbIM BONpOcaMm C npenogaBatensam QUCLUMMINHGI.

MpomexyTouHast aTTecTauus HanpaefeHa Ha MpPOBEpKYy KOHEYHbIX pe3ynbTaToB
o0y4YeHuns, BbISIBNIEHNWE CTEMNeHM YCBOEHUS OOy4aloMMUCA CUCTEMbI 3HAHWA, YMEHUWA W
HaBbIKOB, MONyYEHHbIX B pe3ynbTaTe MW3y4YeHUss [aHHOWM AucuuniuvHbl.  logroToBka
OCYLLIECTBMSETCA Ha OCHOBAHWW CMUCKa BOMPOCOB W3y4YaeMoW OUCUMNMNHBI, KOHCMEKTOB
NeKuMmn, y4ebHUKOB M Y4ebHbIX NocobuKr, HaydHbIX cTaTen, MHopMaumm cpeabl MHTEepHeT.
OCHOBHbIM WMCTOYHMKOM MNOAFOTOBKM K 3a4yeTy SABNAETCA KOHCMEKT NeKuun, rae yyYebHbin
MaTepuan gaeTcsa B CUCTEMATU3MPOBAHHOM BUAE, OCHOBHbIE MOJTOXEHUS ero 4eTanm3npyoTcs,
NOAKPENMSTCA COBPEMEHHbIMU bakTamu M WHOpMaunen, KOTopble B CWUMy HOBU3HbI He
BOLUM B ONy6nMKOBaHHbIE NeYaTHblIe UCTOYHUKN.

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeoOXoAUMBIX AN OCBOEHUSI ANCLUMUNIIUHBI (Criucok umepamypbl 0GhoPMISIEMCS 8 COOM8emcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 05151 ecex 8ud08 UCIMOYHUKOS)

a) OCHOBHas nuTeparypa:
Ne n/n NcToYHMK
1 l'udpoeeonozus: yuebHoe nocobue / cocmasumesnb A. H. Conosuukuti. — Kemepoeso: KemlY,




2019. — 119 ¢. — ISBN 978-5-8353-2417-0. — Tekcm: anekmpoHHbIl // JlaHb: 351€KmMpOHHO-
bubnuomeyHas cucmema. — URL: hitps://e.lanbook.com/book/135239

Lllecmakoe B.M. 'udpozeoduHamuka : yuebHuk dnsi cmyd. 8y308, obyy. ro crneyuanbHocmu
020304 - "Tudpoeeonoaus u uHxeHepHas eeonoaus”/ B.M. Llllecmakoe ; Mock. 2oc. yH-m um.
M.B.JlomoHocosa, eon. ¢pak. — M. : KLY, 2009 .— 333 c. : un .— bubnuoep.: ¢.307-322 .—
ISBN 978-5-98227-514-1.

0) gononHUTEeNbHaa nuTeparypa:

Ne n/n UcTouHuK
MupoHeHko, Baneput AnekcaHoposud. [JuHamuka rnod3emMHbix 800 : y4ebHUK Orisi cmyod. 8y308,
3 0b6yuy. no cneyuansHocmu "[udpoeeornoausi u uHxeHepHas 2eonoausi”/ B.A. MupoHeHko .— M. :

Hedpa, 1983 .— 356,[2] c. : un., mabn

bouesep ®.M.. 3awuma nod3emHbix 600 om 3a2psisHeHuUs./ boyesep ®.M., JlanwuH H.H,
Opadosckas A.E. - M.: Hedpa, 1979.-254 c.

Apues A.U. HxxeHepHo-2eooauydeckue U audpoeaeosoaudeckue uccredosaHus Ornis
godocHabxeHusi u so0oomeedeHusi / A. U. Apues .— M. : Hedpa, 1979 .— 285 c.

ba3sa 3HaHul: [udpozeonoausi, UHXXeHepHas 2e07102USsl, 2e03Kosoausl. Bepcus.7.14.

6 JluyeHsuorHoe coenaweHue NeSW85-38UZ-XWRE-1241 Ha nonb3o8aHue rnpo2pamMmmHbiM
npodyKkmom (Kommnakm-Ouck)

B) 6a3bl AaHHbIX, MHOPMALNOHHO-CNPAaBOYHbIE Y MOUCKOBbLIE CUCTEMBI:

Ne n/n Pecypc
7 OBbC "YHuBepcutetckas bubnuoteka online” https://biblioclub.ru
8 Hay4yHas anekTpoHHas 6ubnuoteka https://elibrary.ru/
9 OnNeKTPOHHO-6nbnunoteyHas cuctema «KoHcynbTaHT cTyaeHTay http://www.studmedlib.ru
10 ANEeKTPOHHO-6nbnunoTeyHasa cuctema «Jlanb» https://e.lanbook.com/
11 OneKTpoHHO-6nbnnoteyHasa cuctema «PYKOHT» (UTC KoHTekcTym) http://rucont.ru
12 OneKkTpoHHO-6nbnNuoTeyHas cuctema «}OpaﬁlT_» https://lib.vsu.ru/url.php?url=http://www.biblio-
online.ru
13 ONEKTPOHHBIN Kypc «dnHamMmumka nogsemMHbix Bog» https://edu.vsu.ru/course/view.php?id=7413
14 BecnnaTHbIN HEKOMMEPYECKNIA CpaBoOYHO-00pa3oBaTenbHbIN nopTan Ans reornoros, CTyAeHTOB-
reonoros http://www.geokniga.org/
15 BecnnaTHbIN HEKOMMEpPYECKuUA nopTarn C Hay4YHO-MOMNYNAPHON 1 y4ebHOM NuTepaTypow no
reonorun http://www.jurassic.ru/amateur.htm

16. MNepeyeHb y4yeOHO-MeTOQMYECKOro obecrnevyeHus Ansi CamMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobusi, 3adayqyHuKku, MemoOu4yecKue yKa3aHusi MO BbIMOSTHEHUI
rnpakmu4eckux (KOHMpOosibHbIX) pabom u dp.)

Lllecmakoe B.M. 'udpozeoduHamuka: y4ebHuUK 0ri9 cmyad. 8y308, 0by4. o crneyuanbHOCMuU
020304 - "Tudpoezeonozus u uHxeHepHas eeonoeaus”/ B.M. Llllecmakoe ; Mock. 2oc. yH-m um.

1 M.B.JTomoHocosa, eon. gpak. — M. : KAIY, 2009 .— 333 c. : un .— bubnuoep.: ¢.307-322 .—
ISBN 978-5-98227-514-1.
Muponrenko, B. A. [JuHamuka nod3emHbIx 800: y4ebHuk / B. A. MupoHeHKo. — 5-e u3d. —

> Mocksa: NopHas kHuza, 2009. — 519 c. — ISBN 5-7418-0110-2. — Tekcm: a5ieKmpoHHbIU [/

JlaHb : anekmpoHHo-6ubnuomeyHasi cucmema. — URL: https://e.lanbook.com/book/3213 (dama
obpaweHus: 21.09.2021).

17. UHcpopmaLMOHHbIE TEXHOMOMMU, UCNOoNb3yeMble ANA peanu3auum y4ebHoun
AVUCLUMNIUHBI, BKITIOYasa nporpamMmmHoe obecne4vyeHne n UHpopMaLMOHHO-CrpaBoOYHbIe
cucteMbl (MpU Heo6Xxo0AUMOCTH)

Mporpamma Kypca peanuayeTcsi C TPUMMEHEHNEM OUCTAHLMOHHbIX TEXHOSTOMMI (SMNEKTPOHHOE
obyyeHne n guctTaHUMOHHbIE obpasoBaTeribHble TEXHONOMMN B 3NEKTPOHHO-00pa3oBaTenbHOM
cpefe yHuBepcuTeTa Ha nporpammMmHon nnatgopme LMS Moodle).

n IMporpammHoe obecneyeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeucknountenbHble npaBa Ha 1O Kaspersky Endpoint Security gna 6usHeca - PacwmpeHHbin
Russian Edition



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3963&TERM=%D0%9C%D0%B8%D1%80%D0%BE%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/
https://lib.vsu.ru/documents/contract_els/els_kontekstum_01.02.2018.pdf
https://lib.vsu.ru/url.php?url=http://rucont.ru
https://edu.vsu.ru/course/view.php?id=7413

4 | NporpammHasa cuctema AOnd OOHapPYXXEHWUS TEKCTOBbIX 3aMMCTBOBaHUA B YYEOHbIX WM HayYHbIX
pabotax AHTunnarnat.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxeHue DjVuLibre+DjView

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

(npy ncnonb3oBaHuM NabopaTopHOro 060pyaAOBaHNA YKa3biBaTb MNOJNHbIN NepeyYeHb,
npu 6onbLOM KonM4yecTBe 060pyaAOBaHUA MOXHO BbIHECTU AaHHbIW pa3fen B
npunoxeHue K pabo4yen nporpamme)

Mpn YTeHUN NeKuUn U NpoBedeHUN NabopaTopHbLIX 3aHATUA, a Takke B CaMOCTOSITENbHON
paboTe CTyAeHTOB, WCMONb3yeTCs KOMMbIOTEPHBLIA KNacC CO cneuuanbHbiM NporpaMMHbIM
obecneyeHnem n MIHTepHeTOM.

YuebHas ayantopus (4ng npoBedeHnst 3aHATUIA NEKLMOHHOro TMna): cneumManmampoBaHHas mebens,
KOMMbIOTEP, MPOEKTOP, 3KPaHAMNS NPoeKTopa.

Komnbtotep Intel(R) Pentium(R) CPU G840 2.80GHz, O3Y 4,00 I'b (9 wr.); komnbtoTep Intel(R) Pentium(R)
CPU G870 3.10GHz, O3Y 6,00 I' (4 wrt.); moHutop SAMSUNG SyncMaster E1920 (12 wT.); moHuTop ASER
S221NGL; npoektop BENQ Digital Projector MS535; npe3sentep OKLICK 695P; kamepa SVEN; mMukpodoH
OKLICKMP-MOOB9B; konoHkm (akyctuueckne) SVEN 312, 2.0; skpaH AeMOCTPaLMOHHbBIN 2X3 M

19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum:

MopsiAoK OUEHKM OCBOeHMs1 obyvawlwmmucs yd4eBGHoOro maTepuana onpepgensieTcs
coaepkaHMeMm crneayoLwmx pasaenos ANCUUNIUHGI:

WuaukaTop(bl)
Ne HaumeHoBaHune pasgena KomneTeHy
OOCTMXKEHUS OueHouHble cpeacTBa
n/n AVCUMNIUHBI (MOAyns) nsa(un)
KOMMNEeTeHL U
dusmyeckne OCHOBbI AVHAMUKU
1 A MK-3 MK 3.8 MpakTnyeckoe 3agaHue
noA3eMHbIX BOA
MaTtemaTtuyeckne oCHoOBbI Teopun MK-3 MK 3.8
BUXKEHUS noasemHblXx  BOA,
A A A JlabopatopHas pabota 1
2 nocTpoeHune OCHOBHbIX
andpdepeHunanbHbIX ypaBHEHUN
reounbTpaLmm
3 WccneposaHve 3agad niaHoBOM MK-6 MKe.1 Na6opatopHble paboTsl 2,3
CcTaunoHapHon unbTpaumm
4 VccnepoBaHue 3agad nnaHoBOM MK-6 MNKe6.1 MpakTnyeckoe 3agaHue
HecTaunoHapHOM unbTpaumm
5 TeopeTnyeckne OCHOBbI OrMbITHO- K-8 MKs.1 JlabopaTtopHble paboTsl 4,5,6
omnbTpauUMOHHbIX UCCreaoBaHUN
TeopeTuyeckue OCHOBBbI MK-8 MnKs8.1 MpakTnyeckoe 3agaHue
6 MaccornepeHoca B NOA3eMHbIX
BoJax
MpumeHeHne NPUHUMNOB n MK-8 MK-8.1 JlabopaTopHble paboTsl 7,8
7 METOLOB AMHAMWUKMA MOA3EMHbIX
BOA B  peleHun  BOMpOCOB
3aWnNTbl  MNOA3EMHbIX BOA4  OT
3arps3HeHus
lMepeyveHb BOMpoOCoB
lMpomexyToyHas aTTectauusi
Komnnekt KUM
dopma KOHTpons — 3aveT

20. TunoBble OLEHO4YHbIE cpeAcTBa M MeTOoAUMYEeCKUe MaTepuanbl, onpegensowume
npoueaypbl OLleHUBaHUA

20.1. TeKyLwyMin KOHTPOIb YCNEBaeMoCTHn

OueHka 3HaHUIN, YMEHUIA N HaBBLIKOB, XapakTepusyloLlas aTanbl OPMUPOBAHUS KOMMNETEHLUI B
pamMKax U3y4eHust AMCLUMUMIUHBI OCYLLECTBNSETCS B XOA€ TEKYLLEN U NPOMEXYTOYHOWN aTTecTaumi, B TOM



Jyucne npu peanu3auumn NPorpaMmmbl Kypca ¢ NPUMEHEHNEM SNEKTPOHHOIO 00YyYEeHNA U ANCTAaHLUMOHHbIX
obpasoBaTenbHbIX TEXHOOMIA.

Tekywaa aTTectaumsi NpPoOBOAUTCSH B COOTBETCTBMM C [lonoxeHnem O TeKywen aTtrectauum
obyvalowmxcs no nporpaMmaMm  Bbiclwero obpasoBaHus  BopoHexckoro - rocygapCTBEHHOrO
yHMBeEpcuTeTa.

Tekywass atrectaums npoBoauTCs B ()OPME OLEHKM MpPaKTUYEeCKUX 3agaHun, nabopaTopHbIX
pabor.

TeKkyLniA KOHTPOMb YCNEBAeMOCTM MO AUCLMMNIMHE OCYLLECTBASIETCA C MOMOLLbIO CreayLmnx
OLEHOYHbIX CPeacCTB:

Mpumepbl NnabopaTopHbIX paborT:
JTabopaTtopHas pabota Ne1
Ha npuvnaraemom 6naHke ¢ MCnonb3oBaHMEM MeToda MMHENHON MHTEePNonsuMM NOCTPOUTb KapTy
rmapousorunce npegenax BblaeneHHon obnactn dunbTpaunm, NpPeacTaBfeHHOM YYacTKOM pedHOoMn
AONvHbI. PaccuntaTh pacxod NOToka NOA3EMHbIX BOA OT BOAOPA3Aerna K peke.

JNTabopaTtopHas pabota Ne2

Paccuntatb Bogosabop noasemMHbix BOA, UCXOAS U3 3agaHHOM BOAOMOTPEBGHOCTU M 3adaHHbIX
napamMeTpoB BOOOHOCHOro nnacta. [Npy HEBO3MOXHOCTM MOSyYeHMs1 3adaHHOW MOTPEeOHOCTU OOHOM
CKBaXXMHOW, paccuntTatb Marnblil rpynnoBov Bogo3abop

JTabopatopHas pabota Ne3
Onpegenutb  ycnoBua  paboTbl  MPOEKTHOro  Bogo3abopa npu  rMAPOAUHAMUYECKOM
B3aMMOAENCTBUUN C CYLLIECTBYHOLLUMMU.

JTabopatopHas paboTta Ne4

Mpado-aHanMTUYECKMN METOA MHTEepNpeTauun onbITHO-UNbTPaLNOHHOIO onpoboBaHus. Cnocob
BPEMEHHOIO MPOCNEXMBAHMSA YPOBHSA. 3adaHue: MCnonb3ys NpeacTaBlieHHble hakTUYecKne OaHHble
ONbITHO-PUINbTPALMOHHOrO OnNpoboBaHUsA onpegenuTb UNbTPAUMOHHbIE NapamMeTpbl BOOOHOCHOMO
nnacra.

JTabopatopHas pabota Ne5

Mpado-aHanMTUYECKMN METOA MHTEPNpPeTauun OnbITHO-UNbTPALNMOHHOIO onpoboBaHus. Cnocob
NMoLaaHOro NpocnexvBaHust ypoBHSA. 3adaHue: UCNonb3ysi NpeacTaBrieHHble hakTudeckme AaHHble
KYCTOBOIrO  OMbITHO-OUIbTPALMOHHOTO ONpobOBaHNst OnNpeaenvTb  (OUNbTPAUMOHHbIE NapaMeTpbl
BOZOHOCHOrO Mriacta cnocobom noLwagHoro NpoCneXxnBaHns ypoBHS.

JTabopaTtopHas paboTta Ne6

padho-aHanMTMYECKUI METOA MHTEPNPEeTaLMM ONbITHO-OUIbTPaUVMOHHOIo onpoboBaHnsa. Cnocob
KOMOMHMPOBAHHOIO MPOCMEXMBaAHUA YPOBHSA. 3agaHue: WUCNonb3ys MpeacTaBfeHHble akTnyeckue
OaHHble  KyCTOBOMO  OMbITHO-(PUMNbTPALMOHHOIO  onpoboBaHusa  onpefenutb  OUbTPaLMOHHLIE
napameTpbl BOAOHOCHOrO niacta cnocobom KOMOMHMPOBAHHOMO MPOCMNEXNBAHUSA YPOBHSI.

JTabopatopHas pabota Ne7

PacueTr 30H caHMTapHOW OXpaHbl BTOPOr0 W TpeTbero nodca Bogo3abopa Ans YCnoBun
HeorpaHW4YeHHOro B nnaHe BOAOHOCHOro nnacta. (3agaun:1 — paccumtaTtb rpynnoBon Bogosabop; 2 —
paccunTaTtb 30HY CaHUTapHOW OXpaHbl BoAo3abopa B cOCTaBe BTOPOro U TPETLENO NOSICOB).

JTabopatopHas pabota Ne8

PacyeT 30H caHuUTapHOM OXpaHbl BTOPOro W TpeTbero nosica Bogo3abopa AN  YCNoBuK
NosyorpaHMYeHHoOro BOAOHOCHOrO nnacta. paHuyHoe ycnoBue 2 poga. (3agaum:1 — paccuutatb
rpynnoBon Bogo3abop; 2 — paccumtaTb 30HY CaHUTaApHOW OXpaHbl Bogo3abopa B cocTaBe BTOPOro u
TPETbEero NosicoB).

[na oueHuBaHus pe3yrnbTaTtoB na6opaToprlx paGOT MCNonb3yeTcAa LWKana: «3a4vTeHO-HEe
3a4YTEHO».



Kputepun oueHnBaHna KOMNeTeHUWM LLikana oueHokK

O6y4atoLnincs BbINOMHUN 3agaHne 3aumeHo

O6y4atomncs He BbINOMHWI 3a4aHne He 3aumeHo

20.2. MpomexyTo4yHana aTTrecTaums

ﬂpomemyTquaﬂ arrecrauma nposognTcAa B COOTBETCTBUU C lNonoxeHnem o I'IpOMe)KyTO‘-IHOIZ arT-

TecTauum obyyatoLmMxcsi No nporpammam BbicLLlero o6pasoBaHus.

KoHTponbHo-n3MepuTernbHble MaTepuanbl MPOMEXYTOUYHOW aTTecTaummn BKoYalT B cebsl Teope-
TUYECKME BOMPOCHI, MO3BONSIOWME OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWN W CTEeNeHb YMEHWUA U

HaBbIKOB.

MpomexyToyHas artTecTaumsi No OUCUUNMMHE OCYLLECTBMSeTCHS C MOMOLLbI CreaytLmx

OLUEHO4YHbIX CpeacTB:

26.
27.
28.
29.
30.

31.

32.

Mpymepbl BonpocoB k 3a4deTy: (Komnnekt KUM 1):

OCHOBHbIE rMpPOMexXaHn4Yeckne npeacTaBneHns AMHaMUKL noa3emHbix Bod. MeodunsTtpaums
NoA3eMHbIX Bod. OunbTpaLMOHHbIN MOTOK.

PasgeneHne NnoTokoB NOA3EMHbIX BOA NO yCcnoBuAm 3aneraHnda n rmngpasiind4eckomMmy COCTOAHUIO.

Pacxon dunbTpaumnmoHHoro notoka. CKkopocTb ounbTpauuun. mapoctatndeckuin Hanop
UnNbTPaLMOHHOIo NOTOKA.
M'mopocTatnyecknin n rmapoanHaMm4ecKnin Hanop.
JInHenHbIM 3akoH unbTpauun Japcu.
dunbTpaLnoHHbIE NapaMeTpbl BOOHOCHOrO nnacTa.
MmpporeonorMyeckne napameTpbl BOAOHOCHOrO nnacra
(K, £, £*,m, T,Q,4q,V,1,a, a%).
paBMTaLMOHHAs EMKOCTb 1 BO4OOTAAYA.
Ynpyrasi eMKOCTb 1 BOA4OOTAAYA.
YpaBHEHMEM HEPA3PLIBHOCTU MAaCChl XXMAKOCTU.

. MeTop cnoXxeHuin TedeHun.

. Obnactb puneTpaumn. Kpaesble ycrniosus daunbtpaumnm

. Kpaeseble ycnosus gunbTpauuun. HavanbHble ycnosus.

. Kpaeseble ycnosus gunbTpauuun. 'paHudHble ycrosus | v 1l poaa.

. Kpaesble ycnosus cdounbTpauumn MpaHudHble ycnosus Il v 1Y poaa.

. dunbTpaunoHHoe conpoTmBrieHne noxa sogoema. 'paHnyHoe ycnosue Il poga
. udbdepeHymnanbHoe ypaBHEHUE Yrpyroro pexmnma punbTpauuu.

. dndbdhepeHumnansHoe ypaBHEHUE XXECTKOro pexnma punbtpauuu.

. MnaHoBas unbTpaums B N30N1MPOBAHHOM HaANOPHOM MNriacTe.

. MnaHoBag HanopHasa dunbTpauusa Npu HanNUYUM nNepeTekaHus.

. MnaHoeas dunbTpaums B 6e€3HanopHOM nracre.

. PacueTHble cxembl Npn cxemaTmsaumm NpupoaHbIX YCNOBUIA

. 3agaya o HanopHoW unbTpauun Mexay AByMs 6acceinHamm (pekamm).

. Bm>KxeHne B NNaHOBO-HEOAHOPOAHOM HaNOPHOM nracre

.3agadva o0 unbTpauumn K CKBaXXnMHe B KpyroBom nnacre.

. YpaBHeHue Terca. KBasnuctaumoHapHbIn pexum reodunstpauun. Pagnyc 3oHbl

KBa3NCTaLNOHAPHOIo pexunma.
3agava o 6e3HanopHon unbTpaumm mexay ABymsa 6accenHamu (pekamn).

MeTop 3epkanbHbIX 0TObpaxeHun. MNMonyorpaHu4eHHbIn nnacT (rpaHuyHoe ycnosue 1 poaa).
Buapl oTkavek n nx uenesoe HasHayeHune

reonNbTPaLMOHHBIA PEXNM NOA3EMHbIX BOA MPU OTKaYKax.

OcobeHHOoCTM MnbTPaLMOHHOIo NpoLecca Npu oTkaykax U3 nNraHoOBO-OrPaHUYEHHbIX U
NNaHoBO-HEOAHOPOAHbIX NacToB.

O6paboTka 1 uHTepnpeTaums pesynbTaToB OMNbITHbIX PabOT B YCNOBUAX HEOTPaHNUYEHHOIO
OLHOPOAHOr0 HaNMoOpHOro BOAOHOCHOrO nnacta. Cnocob BpeMeHHOro NpoCneXnBaHns YpoBHS.
O6paboTka 1 nHTepnpeTaumsi pesynbTaToB ONbITHbIX PaboT B YCNOBUSIX HEOrPAHUYEHHOTO
OOHOPOAHOr0 HaMOPHOro BOAOHOCHOrO nnacTta. Cnocob nnowagHoro NpoCcneXnBaHns YpoBHS.




33. O6bpaboTka 1 MHTEpNpeTaumst pesynbTaToB OMNbITHbIX PaboT B YCNOBUSIX HEOrPAHNYEHHOIO
OLHOPOOHOr0 HaNoOpPHOro BOAOHOCHOrO nnacta. Cnocob KOMOGMHMPOBAHHOIO NPOCNEXNBAHUSA
YPOBHS.

34. OCHOBHbIE 3aa4v rmgporeosiormyeckmnx pacyeToB BO403abOPHbIX CKBAXNMH.

35. BnugaHune texHn4ecknx chaktopoB Ha pesynbtatbl OOP.

36. 30HbI caHUTapHON oxpaHbl BOA03ab0pPOB NOA3EMHbIX BOA, UX Ha3HAYEeHMEe N NPUHLMNbI
BblAeneHus

37. KOHBEKTMBHbLIN NEepeHoC BeLecTsa 1 Tenna.

38. Anddy3noHHO-ANCNEPCUOHHBIE MPOLIECChI

3ayeT nNpuHUMaeTCcs B MUCbMEHHOM (hopMe C NOCNeaylWMM YCTHBIM OTBETOM MOCTaBIEHHbIE
Bonpochkl. lMpu peanu3aumMm kypca C NPUMEHEHUEM 3MEeKTPOHHOro OOYyYeHUss U AUCTaHLMOHHbIX
obpa3soBaTernbHbIX TEXHONOMIA OoMyckaeTcs TONbKO yCTHas chopma oTBeTa unu TectupoBaHune. Kpome
3TOro, 3a4eT MOXeT ObiTb BbICTABNEH HA OCHOBAHUW pe3yrbTaToB 3afaHui Tekyllen aTrectaumu,
nHAMBMAYarbHbIX 3adaHuiA U pesynbTaToB nabopaTopHbiXx paboT Mo cornacoBaHUio ¢ 00y4YaroLMMCS.
MonoxuTenbHble pesynbTaTbl NabopaTopHbIX paboT MoryT ObiTb 3acyMTaHbl Kak OTBET Ha 3ajaHue
3a4yeTa No YCMOTPEHUIO NpenoaaBaTens AUCLUMNIWHbI.

YpoBeHb
KpuTepun oueHnBaHnsa KomneTeHuunin ccopmmpoBaH LLikana oueHokK
HOCTH
KOMMNeTeHLMM
Obyyvaowniics B MNOMHOM Mepe BrnageeT MNOHATUWHLIM annapatom | [losbileHHbIl 3a4meHo
AaHHOW obnactM Hayku (TeopeTMyeckMMM OCHOBaMW AWMCLMMIMHGI), ypo8eHb
crnocobeH MNMCTpPUPOBaTb OTBET MpuMepamu, daktamu, OaHHbIMU
Hay4YHbIX WUCCReaoBaHUM, MNPUMEHSITb TeopeTUdeckue 3HaHus Ans
peLleHns NpakTudeckux 3agay B ob6ractn AMHaMMKM Noa3eMHbIX BOA
OOyuvatownincs BnageeT MNOHSATUMHBIM annapaTtoM AaHHoW obnacTu Ba3zoesbiti 3a4meHo
Haykn  (TeopeTMyeckMMM  OCHOBaMM  OWUCUWMNIIUHBLI),  cnocobeH ypo8eHb
UNNIOCTPMPOBaTb OTBET NPMMEpaMU, AOMYCKAET OLUMOKN MpU peLleHum
npakTU4YeckMx 3agay B 0611acti gMHaMUKN NOA3EMHBIX BOZ
OO6yvatowuinca BrnageeT 4YacTUYHO TEOPETUYECKMMW  OCHOBaMM lMopozossiti 3aymeHo
OUCUMNINUHBLI,  parMeHTapHo  cnocobeH  gaTtb  OTBET  Ha ypOBeHb
OOMNONHUTENbHBLIA  BOMPOC, HE YMEeT MPUMEHSITb TeopeTundeckue
3HaHMSA NPU PeLUeHUN NPaKTUYECKUX 3adad Nno AUHaMuKe NMoA3eMHbIX
BOA
OGyvaowuiicss  4eMOHCTPUPYeT  OTpbIBOYHblE,  dparMeHTapHble - He 3aumeHo
3HaHWA, OonyckaeT rpyOble OWMOKM MpU peLleHun MNpakTUYeCKnX
3agay nNo AMHaMuUKe NoA3EeMHbIX BOg

20.3. ®oHA oueHOYHbIX cpeacTB chOPMUPOBAHHOCTU KOMNETEHLMN (NepeyYyeHb 3aaaHumn)

MNMK-3 Cnocob6eH NpuMeHATb TeopeTUYecKue 3HaHUA NpU XxapakTepucTmke ycnoBum
¢hopMupoBaHUA None3HbIX UCKOMaeMbIX, onpenesieHUN reHeTUYECKUX U reosnoro-
NPOMBbILUSIEHHbIX TUNOB MECTOPOXAEHUN, a TaKKe NPOBOAUTL OOOCHOBAHHYI OLEHKY
nepcneKTUB UCCcreaoBaHHbIX Nowanen Ha oGHapyXeHMe MecToOpPoOXAEeHMN TBepAbIX NONe3HbIX
MCKOMaeMbIX, OLleHMBaTb rMAPOreosniornyeckue u UHXeHepHo-reosiormyeckue ycrnoBus
TEPPUTOPUN, MEXAHUYECKNE CBONCTBA NPYHTOBLIX MacCMBOB, B TOM YUcCre C NPUMEHEeHneM
COBpPEMEHHbIX reOMHOPMaLUOHHbIX TEXHOMNOMNM

1) 3aKkpbITble 3a0aHus (TECTOBbIE, CpeaHUN YPOBEHb CIOXKHOCTH):

3ALAHNE 1. HanopHbIN BOGOHOCHLIN FOPU3OHT 3TO:
- BOAOHOCHbLIN FOPMU3OHT C YPOBHEM MNOA3EeMHbIX BOJA Bbllle KPOBMW BOAOBMELLAOLMNX
OTIIOXXEHUN
- BOAOHOCHbLIN FOPM30HT C YPOBHEM MOA3EMHbIX BOA HIXKE KPOBMM BOOOBMELLAOLLNX OTNOXEHUI
- BOAOHOCHLIN FOPU3OHT C YPOBHEM MNOA3EMHbIX COBMAZalLUM C KPOBIEN BOOOBMELLAKOLLNX
OTNOXEHUN



— [OpPM3OHT B KOTOPOM (puSbTPaLMA HOCUT UCKITIOYUTENBHO BEPTUKAmbHbIA XapakTep

3AOAHUNE 2. M'vapocTaTudecknin Hanop onpeaenseTcs Kak:
- BblicoTa ypoBHS NoA3eMHbIX BOA Hag, KPOBIien HanopHOro BO4OHOCHOMO rOpU30oHTa
- BbicoTa ypoBHsi NoA3eMHbIX BOA, Hag, KpoBrien 6e3HanopHOro BOGOHOCHOIO ropu3oHTa
- BblicoTa cton6a Boabl B CKBaXKMHE
- BbicoTa ypoBHS Nnoa3eMHbIX BOA HaA NINIOCKOCTLIO CPpaBHEHUA

3AOAHUNE 3. 3akoH [Japcu oTBevaeT
- [BWMXeHUIo rpaBUTaLMOHHON BOAbl B MOPUCTbLIX Nopogax
- [1BMXKeHuo BOOb! B 30HE KanunapHOW KanMbl
- [BWKeHUIo pbIXNOCBA3aHHOM BOAbI B criabonpoHMuaemMbix nopoaax
- [BWXeHuto rpaBUTaLMOHHON BOAbI B TPELLMHOBATLIX NOpoaax

2) OTKPbITblE 3aaHUS (TECTOBbIE, NOBbILIEHHbIA YPOBEHb CIMOXHOCTH):

3ALAHWE 1. EcTb nu pasnuune B rpaBUTaLMOHHON EMKOCTU U rpaBUTaLMOHHON BogooTAave
OTBeT: HeT

3ALAHNE 2. OT Kakol NOBEPXHOCTU OTCUNUTLIBAETCS MMAPOCTAaTUYECKNIA Hanop B HarnopHOM
BOAOHOCHOM rOpU30HTE
OTBeT: OT YPOBHA MMPOBOrO OKeaHa

3) oTKpbITble 3a4aHUs (CUTYaLMOHHbIE 334341, CPpeaHUI YPOBEHb CIIOXHOCTU):

3AOAHUE 1. NeodunbTpauus noa3emMHbIX BoA.

OtBerT: [IBMKEHMEe XNOKOCTN B HACILLEHHOW €10 MOPUCTON cpeae HasbiBaeTcHa punbTpaunen.
dunbTpauns BO3MOXKHA, €CIiM B pasHbIX YacTax BOAOHOCHOro nnacrta HabnwogaeTcs nepenan ypoBHeEN
Nnoa3eMHbIX BOA, NPy 9TOM OHa OBWXKETCS OT MeCT € 6OMnbWNM YPOBHEM (rMAPOCTaTUYECKUM HANopoMm) —
H1 kK MmecTam C MEHbLLUMM MapOCTaTUYECKUM Hanopom H2.

OTHoOWEHME pa3HOCTM HaMOpPOB Ha KOHLUAX OnpederieHHOro ydacTka BOAOHOCHOroO nnacta K AnvHe
AaHHoro yyacTka (AH/L), HasbiBaeTcsa rpagneHTom Hanopa (1).

Macca gswxyLiernca Boabl co3gaeT hunbTpaLnoHHbIA NOTOK.

K OCHOBHbIM XapakTepuctukam UIbTPALUOHHOIO MOTOKA MOXHO OTHECTW, CKOPOCTb unbTpaumm
noa3eMHbIX BOA, FpagueHT Hanopa, yaerbHbI pacxod NoToKa.

MK-6 Cnoco6eH NpUMEHATb TEOPETUKO-METOA0NIOrNYeCcKMe OCHOBbI (hyHAAMEHTanbHbIX
rmaporeonorn4eckux U MHXeHepPHo-reosIorM4Yeckux ANCLUMNINH

1) 3aKkpbITble 3a0aHns (TEeCToBbIe, cpeaHUN YPOBEHb CNOXKHOCTH):

3AOAHUME 1. OcHOBHbIM MeTOAOM onpeerneHns ubTpaLuMOHHbIX NapaMeTpoB 30HbI adpaunm
ABNATCA

- OTKauKM U3 CKBaXMWH

- Hanuesbl B wypdbl

- M'Mapoxmmnyeckoe onpoboBaHne

3AOAHUE 2. NpadoaHanutTuyeckuii Metog onpegenenns unbTpaumoHHbIX NnapaMeTpoB nnacTa
CcnocoboM KOMOUHNMPOBAHHOIO NMPOCNEXNBAHUSA YPOBHA MPOBOAUTCA MO pe3ynbTaTtam

- OOVHOYHBbIX OTKa4YekK

- KycToBbIx oTkayek

- OnbITHO-3KCNyaTaUNOHHBIX OTKaYeKk

3AOAHWE 3. lMNMpu pacyeTe rpynnoBbIX BOA03abopoB NCNonb3yeTca napameTp:
- MpuBeaeHHbI oedbut Bogosabopa
- MpuBeaeHHbIN paguyc Bogo3abopa
- MpnBeaeHHoe Bpems paboTbl Bogo3abopa



3A0AHUE 4. MNpu pacyeTe 6eperoBbix BOA03abopoB NCNONb3yeTcs cxema:
- MonyorpaHn4yeHHOro nnacra
- HeorpaHunyeHHoro nnacra
- Cxema nnacta-kpyra

3AOAHUME 5. HavyanbHble yCrioBUs BbipaxaroTcs:
- BpemeHem Havyana skcnnyaTtaumMoHHoro sogootbopa
- YpOoBHSIMM NOA3EMHbIX BOA Ha Ha4yano BHELWHEero BO3AeNCTBUA Ha NnacT,
- HavanbHbiMu aebutammn CKkBaxvH

2) OTKpPbITble 3aaHuns (TEeCTOBbIE, NOBbLILLEHHbI YPOBEHb CITIOXHOCTU):

3A0AHUE 1. PaBHoe npupalleHne NOHMKEHNSA YPOBHS MOA3EMHbIX BO 3a paBHbIE MPOMEXYTKN
BpeEMeHu oTBevaeT pexumy cunbTpaumu.
OTBeT: KBa3uCTauMOHapHOMY

3A0AHUE 2. HanopHbI BOOOHOCHBIV MAacT —MNSiacT B KOTOPOM rMapocTaTuieckoe AaBrneHne B KpOBe
BOOOMeELLaLWmMX nopog bonblue .
OTBeT: aTMOCHEPHOrO

3A0AHUE 3. Kpaesble ycnosus ounbTpaumm BKITHOYAIOT.
OTBeT: HavanbHble 1 rpaHNYHbIE YCrOBUS

3) oTKpbITble 3a4aHUs (CUTYaLMOHHbIE 334341, CPpeaHUI YPOBEHb CIIOXHOCTU):

SAOAHUE 1. Y4yeT HecoBepLUEHCTBA OMNbITHOM CKBaXuHe npu o06paboTke pe3ynbTaToB OMbITHO-
pUnbTPaUNOHHbIX paboT

OTBeT: Y4yeT HecOBEepLIEeHCTBA CKBaXWH, NPU MHTepnpeTaumm OnbITHbIX paboT npoBoauTCs nyTem
BbIBEAEHUS B pacyeTHyl opmyny nonpaeku BepurvHa, B 3aBUCUMOCTU OT COOTHOLUEHWUSA AMWHbI
uUnbTPa/MOLLHOCTN BOAOHOCHOMO FOPU30HTa N MOLLHOCTM BOOOHOCHOIO ropu3oHTa/pagnyca CKBaXKMHbI.

NK-8 Cnoco6eH npoBoAUTL rMApPOreonornvyeckme U MHXeHepHoO-reonorM4yeckue pacyeTbl
npu Nouckax v passegke NoA3eMHbIX BOA, NPU OLEHKE MHXXEHEPHO-reorIorM4Yeckux yCnosmmn u
YCTONUYMBOCTU UHXXEHEPHbLIX COOPYXXEHUI, NPU 3KCNslyaTauMn MeCTOpPOXAEHUM None3HbIX
McKonaembIix

1) 3aKpbITble 3aaHna (TeCToBble, CPeaHUN YPOBEHb CITOXKXHOCTU):

3AOAHNE 1. Kakaa pacyeTHas cxema Mo NOMOXEHMWIO FpaHuL, nracta He NpUMEHSIeTCs Npu peLleHnn
3agad [NB

- [nacT-nonoca

- [nact-yron

- [MnacT TpeyronbHuK

3AOAHNE 2. Kakon meTopg ncnonbsyetca ons npusegenus Y Il poga k suay 'Y | poga
- MeTon Dxenkoba
- MeTopa 3KBMBanNeHTHbIX PUNbTPALMOHHbLIX CONPOTUBIIEHUN
- [vapaBnuyecknii meToq

3A0AHUE 3. Kakasa 3aBUCMMOCTb OTBEYaET KBa3NCTaLNMOHAPHOMY pexnmMy hunbTpaunm
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3A0AHUE 4. YTo oTpaxaeT kKoadpuUUMEHT punbTpaumm?
- BOJOHOCHOCTb CKBaXXWUHBI;
- NPOHULLAeMOCTb NOPOA;
- €MKOCTb Nopog,

S3A0AHUE 5. Mogenb XeCcTKoro pexuma gunbTpaumm npuMmeHnma
- BONM3M rpaHuy o6ecnevyeHHOro NUTaHus;
- B YyAaneHuu oT rmapoAnHaMUYeCKMX rpaHunL, obecnevyeHHoro NuTaHns,;
- BOMM3K HENPOHULAEMbIX FPaHWLL.

3A0AHUE 6. YpaeHeHue Telrca nonydeHo ans:
- COBEepLUEeHHOW CKBaXXMHbl B HANOPHOM NnacTe;
- COBEPLUEHHOWN CKBaXXMHbI B 6€3HaNOpHOM nnacTe;
- HEeCOBEpPLUEHHOW CKBaXXWHbl B HANMOPHOM nnacTe.

3A0AHUE 7. Nonpaska BepurnHa ncnonb3yeTcsa Ans pacyerta:
- OAWHOYHbIX HECOBEPLUEHHbIX BOA03a0OPHbIX CKBAXWUH;
- OAMHOYHbIX COBEPLUEHHbIX BO403a0OPHbBIX CKBaXWH;
- TrpynnoBbiX BOA03ab0pOB N3 HECOBEPLLEHHbIX CKBaXXMH.

2) OTKpPbITble 3aaHuns (TeCTOBblE, NOBbLILLEHHbIN YPOBEHb CITOXHOCTU):

SAOAHVE 1. B CROXHbIX rMOporeosiormyeckux YCnoBuAX Ons pelleHns rmaporeonorndecknx sagad
NCnonb3yT MeTon, pasHoCTEMN.
OTBeT: KOHEYHbIX

SA0AHVNE 2.HavanbHble ycnosusa oTpaxalTcsa B Buae pacnpegeneHvss B npegenax obnactu
dunbTpaymm Hanopos.
OT1BeT: HavanbHbIX

S3AOAHUNE 3._MNHTEHCMBHOCTb NepeTekaHus NoA3eMHbIX BOL Yepes3 pasfensiiownin BOAOYNOPHbIN CIoN
onpegensieTcs .
OTBeT: NnapamMeTpom nepetekaHmst «B»

SAOAHUE 4. [Ina Kakux rpaHyL, NpUMEHUMO rpaHnyHoe ycnosue |l poga ¢ HyneBbIM pacxogom?
OTBeT: [Ina HeENnpoHMLaeMbIX rpaHuy,

3) OTKPbIThIE 3a03HUS (CUTYALIMOHHLIE 3a0a4U1, CPEAHUN YPOBEHL CITOXHOCTH):

3AOAHUNE 1. CTpykTypa 1 MEPHOCTL NOTOKa NOA3EMHbIX BOA;

OTBeT: CTpyKTypa NOTOKa onpeaensercs NpoCTPaAHCTBEHHbIM B3aUMHbBIM PACMONOXEHUAM JIMHUA ToKa
(NT). Ecnu Bece JIT napannenbHbl Apyr Apyry — CTPYKTypa NMHENHas Unm nnocko-napannensHasa (puc.
5.4). Ecnun 4yepes Bce JIT MOXHO NPOBECTM MAOCKOCTb, TO CTPYKTypa - MSIOCKasi: B BepTUKaNbHOW
NMIOCKOCTU — NpounbHasa, B FOPU3OHTanbHOM MNNOCKOCTU — nnaHoBad. Ecnv JIT HanpaBneHsl Mo
paguycam, a nnHum Hanopos (JTH) nvetoT bopMy OKpy>KHOCTEN — paguanbHas cTpykTypa. Ecnv B nnaHe
MMEITCH 3feMEHTbl paguanbHon (BONM3M CKBaXKMHbI) M MrockonapannensHon (B6nunsnm peku), To
CTPYKTypa HasblBaeTcs NraHoBO-paguanbHon. Ecnu Henb3st HaWTU NNOCKOCTb, B KOTOPOW Mornu Obl
pacnonoxutbcsa JIT — CTpyKTypa NpOoCTpaHCTBEHHas. PunbTpaunst B NPOCTPAHCTBE K TOYke (KOPOTKUM
GunbTp B nnacte 60NbLUIOA MOLLHOCTM) XapakTepusyeTcs cepuyeckon CTpykTypon. [ns aHanusa
CTPYKTYpbl MOTOKa crieqyeT Ucnonb3oBaTb rmapoamHamuyeckme cetkn. MepHocTb NoToka onpegenseTcs



HanMunemM He HymneBbIX MPOEKUMA CKOPOCTM Ha ocu koopauHat. B cucteme XO0Y nuHenHble — OfHO,
NIockMe — ABYX U NPOCTPaHCTBEHHbIE — TPEX-MepHbIEe NOTOKN.

CTpykTypa n MepHOCTb onpefenseTcsa rnaBHbIM ob6pa3om ¢hopMor rpaHvL NOToKa B NiaHe n B
pa3spese.

3A0AHUE 2. Yem pasnuyatoTcs BOOOYNOP U OTHOCUTENBHLIN BOAOYNOP?

MpegcTaeneHns o6 OTHOCUTENBHOM BOAOYNOPE M BOAOYMOPE HOCHAT OTHOCUTESbHBIA Xapakrep U
onpenensarTCs He TOMbKO NPUPOLHBIMU YCIIOBUSIMM, HO Y MOCTAHOBKOW KOHKPETHOM UHDKEHEPHOMN 33434

a) BOZOYMOpP, BOAOYMNOPHbIN NnacT (abContoTHLIN BOAOYNOP) — KOMMMEKC Nopoa, ABWKEHNEM U
€MKOCTHbIMW 3anacaMu BOAbl B npederiax KOTOporo, Mpy pelleHun OAaHHOW 3afayn, MOXHO MOSIHOCTBIO
npeHebpeYb;

0) OTHOCUTENbHBIM BOAOYNOP (NOMyNpoHUL@eMbIi nnact) — ans obo3HayveHus Komnnekca
CpaBHUTENbHO criabonpoHuuaemMbix Nopod, rae MOXHO npeHebpedb pacxoaoMm BoAbl B HanpaBneHuu,
coBnajarLlemM C OCHOBHbIM HanpasrneHveM unbTpaumm (o ropusoHTann) B CMEXHOM BOAOHOCHOM
rOpu3oHTe; MpM 3TOM, OAHAKO, HE WCKIKYaAeTCs, YTO 4epe3 OTHOCUMTENbHO cnabonpoHuuaemble
nopoabl UNM HENOCPEACTBEHHO M3 HUX B BOAOHOCHbLINA FOPU3OHT MOMYT NOCTYyNaTb 3HAYUTENbHbIE
0 6bemMbl BoAb.

Kputepun 1 WwWKanbl oueHUBaHUA 3agaHUM ANsA OLeHKN chOpMUPOBAHHOCTU KOMNETEeHLUN:
[ns oueHMBaHUS BbINONTHEHMS 3a4aHWA Ucnonb3yeTcsa GannbHas wWwkana:
1) 3akpbIThle 3a0aHUsA (TECTOBbIE, CPeAHUN YPOBEHb CNOXHOCTH):
e 1 6ann — yka3aH BepHbI/ OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCIIE€ YaCTUYHO.
2) OTKpPbITble 3aaHUs (TECTOBbIE, MOBbILLEHHbI YPOBEHb CITIOKHOCTU):
e 2 Hanna — ykasaH BepHbI OTBET,;
¢ 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCIIE YAaCTUYHO.
3) OTKpbITble 3a4aHUs (CUTYaLMOHHbIE 384841, CPeQHUI YPOBEHb CITIOXXHOCTU):

e 5 GannoB -— 3agaHve BbINOMIHEHO BEPHO (MosfydeH npaBuNbHbIM OTBET, OOOCHOBaH
(aprymeHTMpoOBaH) xo4 BbINONHEHUS (Mpy He06XoaUMOCTI));
e 2 Ganna — BbINOMHEHWE 3adaHUsA COLEPXWUT He3HauuTernbHble Oownbku, HO npuBeaeH

NpaBUIbHbIN X0 PACcCY>XAEHWI, NN NMOSTyYeH BEpHbI OTBET, HO OTCYTCTBYeT 060CHOBaHMe xo4a
ero BbIMOMHEHNA (ecnn OHO ObINo HeobxoanMbIM), NN 3aaHWe BbINOSIHEHO HE MOSTHOCTbLIO, HO
MonyyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaXawlmne MpaBUIIbHOCTbL X0Ada
BbINOMIHEHNST 3afaHusA, WNW, B Cry4ae €ecnu 3aJaHue COCTOUT W3 BbINOSMIHEHUS HECKONbKUX
noasagaHuin, 50% KoTopbIX BbIMNOIHEHO BEPHO;

e 0 GannoB — 3agaHve He BbIMOJSIHEHO WM BbIMNONTHEHO HEBEPHO (XOA BbIMOSTHEHMS OLUMOOYEH
UNN COAEPXKUT rpydble OLIMOKN, 3HAYNTENBHO BIMAIOLLME HA AalNbHENLLEE ero N3yyeHue).



