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PABOYAS MPOrPAMMA YYEEHOW OUCLIUIMJTNHBI

B1.B.22 InvHaMmuka noa3eMHbIX BOA

1. Koa n HaumeHoBaHue HanpaBneHus nogrotoBku: 05.03.01 «[eonorna»

2. NMpodunb NOAroToBKU: NMOMCKN U pa3Begka NoA3EMHbIX BOL U MHXEHEePHO-reonornyeckmne
N3bICKaHUS

3. KBanudumkauma BbinyckHukKa: 6akanasp

4. ®dopma obGy4veHus: - o4Has

5. Kacheapa, oTBevaloLwlan 3a peanMsauuio AUCLUUNIIUHBI: Kadeapa ruaporeonornm, NHxe-

HEpPHOW reonorMm N reo3Konormm

6. CoctaBuTenu nporpammbi: YctumeHko KOpuii Anekceesund, ctapLumi npenogaBaTernb

7. PekomeHaoBaHa: Hay4YHO-METOAMYECKMM COBETOM reoriorm4eckoro dakynbTeTa,
npoTokon Ne 9 ot 29.05.2023

8. YuebOHbIn roa:_ 2026-2027 CemecTp(bl): 7




9.lenu u 3apgayum y4eObHON AUCLMUMIIUHDI.

Llensamun nsyyeHuns yyebHoOM aAncumnnmHbl ABASKOTCA:

- riofly4eHue oby4qarouwuMucs crieyuarnbHO20 2udpo2eosioeu4ecko2o obpasoeaHus,

- usy4yeHue Memo0o8 MameMamu4yecko2o MoOenuposaHuUsi 2udpo2eosio2udecKUx U
UH)XEHEPHO-2€e0/102UYECKUX MPOYECCOS;

3adavyamu usydyeHusi y4ebHou ducyunuHbl S6ersmcs:

- U3y4umb (bU3UKO-MEXaHUYECKUE OCHO8bI O8UXXEHUST N0O3eMHbIX 800 8 2udponumocge-
pe;

- uccrniedosame MemMoOUKY ornpedesieHUs1 pacyemHbIX 2uOpPO2e0sI02UHECKUX napaMmempos,

- u3yyums mMemoOlbl aHarumu4yeckoeo uccriedogaHusi U MoOesiupo8aHus npu peweHuu
eeogbunibmpauyUoHHbIX 3aday;

- paccMompemb OCHO8bI MeEoPUU Macco- U mernsonepeHoca 8 8000HOCHbIX KOMII/IEeKCax.

10. MecTo y4yebHOM AucuMnnuHbI B cTpykType ONMOI:
bnok b1, gucumnnuHa BapmMaTtMBHOM YacTu, OpPMUPYEMON ydacTHMKaMun obpasoBaTerb-
HbIX OTHOLUEHWUHN.

TpeboBaHMe K BXOOHbIM 3HAHWSAM, YMEHMSIM M HaBblkaM MO AMCUMNNMHaM: OakanaBpbl
AOIMKHbI 0bnagaTh 3HaHUAMM 6a30BbLIX AUCUUNIIMH U AUCUMNINH TMOPOreosiorm4yeckoro uukna
(OBbwasn rmgporeonorna, Metoabl rmaporeonorM4ecknx ncernegosannin). JucuunnmHa npeguue-
CTBYET TakMM QMCUMNNHAM TMAPOreonorMyeckoro uukna kak «fmgporeonorns MecTopoXaeHni
nonesHbIX uckonaemolx, «lonckn n passegka noa3emHblx Boay, «MogenvpoBaHue rmaporeo-
NOrNYecKnx NpoLIECCOBY.

11. MnaHupyemblie pe3ynbTaTbl 00y4YyeHus no aucuumnnuHe/Mmoayno (3HaHUA, YMeHus,
HaBblKWN), COOTHECEHHbIe C MIaHUpyeMbIMU pe3yribTaTaMu OCBOEHUA obGpa3oBaTenbHOM
nporpamMmmbl (KOMNEeTEeHLUSAMU BbINMYCKHUKOB):

Kog HassaHune komne- | Koa(bl) UHamkaTop(bl) lMnaHupyemble pe3ynbTaTbl 06y4eHus
TEHUUN

[1K-1 | CriocobeH npume- [MK-1.1 | AHanusupyem, cu- 3HaTtb: MeToAbl aHanus3a, cuctematTm3auum wu
HSMb MeopemuKo- cmemamus3upyem u | UHTepnpetTaumm [OaHHbIX  rMOporeonornyecknx
memodorioauye- UHmMeprpemupyem nccnegoBaHui
CKUe 0CHO8bI hyH- a2udpoeeorioauye- YMeTb: UHTEprnpeTupoBaTb pe3ynbTaTbl OMNbITHO-
dameHmarbHbIX CKyto UHbopmayuro | nbTpaLMOHHBIX paboT.
audpoeeornoauye- Brnagetb: HaBblkaMW  MNPOBEAEHUS  OMbITHO-
CKUX U UHXEHEPHO- GUnbTpaUMOHHBLIX paboT Ana onpegeneHns pac-
2e0/102U4eCcKUX YeTHbIX rTMAPOreosIorM4ecknx NnapaMeTpoB.
oucyunuH

l1K-3 | CnocobeH npoBo- [MK-3.1 | NMpoBognT pacyeTbl | 3HaTb: METOAbI NMOMEBLIX N KameparbHbIX paboT
OnTb rmaporeorso- rMApPOreosnorMyecKmnx no rugporeosiornn, Metoabl na6opaTopr|x nc-
rMYeckme n UHxe- napameTpos, pas- | CI€AOBaHUil Ka4ECTBEHHOTO COCTaBa NOA3EMHBIX
HEPHO- pabaTtbiBaeT peko- | BOA-
reonornyeckue YmeTb: obpabaTbiBaTb pe3ynbTaTbl MNOMEBbIX
pacyeTbl Npu nouc- MEHAaLmMi no onTi- ONbITHO-OUNBTPALMOHHBIX paboT Ang nony4ye-
Kax 1 pasBeke MW3aUMN - KOHTPONA | 1 1q pacyeTHbIX UNLTPALMOHHBIX MapaMeTpoB
noa3eMHbIX BoJ, N yCNoBUAM 3KCNIY- | BogoHOCHbLIX NNacTos.
Nnpuv OUEHKe NHXe- artauun noAasemMHbIX | BnageTb: HaBblkaMy NOATOTOBKU M NpOBeAeHUs




HepHo-
reonorn4eckux
YCITOBUN N yCTOW-
YMBOCTU NHXEHEP-
HbIX COOPY>XEHUN,
npuv sKkcnnyaTaumm
MECTOPOXAEHNI
MonesHbIX UcKomna-
EMbIX.

BOZ UCMbITaHUIA OMbITHO-OMNBTPALMOHHBIX paboT.

l1K-5

CrniocobeH npume- | [1K-5.2
HAMb  COBPEMEH-
Hble uugbposnie
mexHonoauu  npu
peweHuu  audpo-
2eosioeuqeckux U
UH)XEeHEPHO-
2eor10au4ecKux
3aday

MogenupyeT rMagpo- | 3HaTb: MeTooudveckne AOKYMEHTbl MO OLEHKe
reonormyeckne npo- | PacYeTHbIX  MAPOreosiornyeckx napameTpos
Lecchl, oOueHuBaeT | BOAOHOCHbIX MNacToB.

YMeTb: BbiOMpaTb METOAbl aHaANUTUYECKOro MO-
OENUPoOBaHNst OMbITHO-PUNbTPALMOHHOIO OMpo-
ooBaHus.

Brnagetb: HaBblkaMuM MOLENMPOBAHUS TMOpPOreo-
NOrN4YecKnx rnpoLLeccoB N OLEHKM TOYHOCTM MNpO-
rHO30B.

TOYHOCTb WU AO0CTO-
BEPHOCTb NPOrHo-
30B.

12. O6beM AncuUnnHbI B 3a4eTHbIX eguHuuax/vyac --- 4/144

Pdopma NPOMEXyTO4HOM aTTecTauum - ak3aMeH

13. TpyAoeMKoCTb NO BuAaam y4ebHomn paboTbl

TpynoeMkocTb (Y4achl)
Bupg yyebHom paboTsl Mo cemecTtpam
Bcero
Ne cem.7
AyanTopHbIE 3aHATUSA 64 64
nekyum 16 16
B TOM YuUcre: npakTuyeckune 16 16
nabopartopHble 32 32
CamocTtosiTensHasi pabota 44 44
B TOM 4Mcne: KypcoBas paboTta (npoekT)
dopma NpoMEXyTOYHOM aTTecTaumm (3k3ameH — 7 vac, 36 36
3avet 0 vac) -
UToro: 144 144
13.1. CopepxaHue ANCUMNIINHbI
Ne Peanunsauyus
n/n pasgena guc-
HanmeHoBaHue pasgena guc-
LMNAVHb! CopepxaHue pasgena AUCUUNINHDI LUUNIINHBI C MO~
MOLLbIO OHMaNH-
Kypca, QYMK
1. Jlekuum
1 VicxogHble u3nKo-mexaHnyeckne npeacraBrieHns -
oblasa xapaKkTepuctvka BOLAOHACLILWEHHbIX rop-
dusnyeckne OCHOBbI ANHAMU- (06w P P A th P
HbIX NMOpoA, NoA3emMHasa rmapocTaTnka, eMKOCTHbIE
KV MOA3EMHbIX BOS . o
CBOWCTBA FOPHbLIX MOPOA, OCHOBHOW 3aKOH (hunb-
TpauM1 1 NPOHNLIAEMOCTb rOPHbIX NOPOA)
2 MaTtemaTnyeckue OCHOBbI | 'MapoaMHamuyeckas TUNUM3auus YCroBUN OBUXKe- -
TEOPUM OBWKEHUS MOoA3EMHbIX | HUSI NOA3EMHbIX BOA, OCHOBHblE AMddepeHUmarnb-
BOJ, MNOCTPOEHME OCHOBHbIX | Hble ypaBHEHUSA MNaHOBOW (hunbTpauun, Kpaesble
anddepeHumnaneHbiX ypaBHe- | ycnoBus dunbTpaumn, mMaTemaTudeckue OCHOBBI
HUI reodomnbTpaLnn MoaenmpoBaHus UNbTPaUMOHHbBIX NPOLECCOB.
3 MccnepoBaHme 3agad nnaHo- | OCHOBHbIE pacyeTHble CXeMbl NNaHOBOW hunbTpa- -




BOW cTauMoHapHOn unbTpa-
uun

uuun. 3agaym nrockonapannenbHOi CTaumoHapHOM
dunbTpaunn, nnockopagnanbHaa cTauMoHapHas
GunbTpaums, pelleHve 3agady OBYXMEPHON YycTa-
HOBUMBLLENCA hunbTpaumm (MeToq CnoxXeHns Teye-
HUA, MeTOo4 SKCBUBANEHTHbIX (UNbTPALMOHHBIX
COMNPOTMBIEHUN).

4 dyHaameHTanbHOEe pelleHue, 3aadya o nrockopa-
Viccnenosanme 3afay nnaHo- ananbHoW uUnbTpaumm K CKBaXUHe (ypaBHeHue
BOW HecTauuoHapHou usb- _ P yp
TPl Tewnca), aHanUTMYecKoe nccrnefoBaHne HecTaumo-
P HapHbIX PUNbTPALMOHHBLIX NOTOKOB.

5 OOwas rugpogMHamMmyeckass TUNU3auusl yCroBUK

onpoboBaHus Cneuudmka reounbTPaLNOHHBIX
NpoLIeCCOB B pasfMyHbIX TUMOBbLIX YCMOBUAX MPO-
BeAeHUs OnbITHbIX onpoboBaHuii. OcobeHHOCTK

TeopeTuyeckne OCHOBbI ONbIT-

PUNLTPALMOHHBLIX MPOLIECCOB MpU OTKaykax u3

HO-(PMNbTPALUMOHHBLIX  UCChe-

[IOBAHMI NMaHOBO OrpaHMYEHHbIX U NNAHOBO HEOOHOPOOHbIX
nracTtoB. BnusHue TexHU4eckux hakTopoB Ha pe-
3ynbTaTbl OMNbITHO-PUNLTPALNOHHBIX paboT. MpuH-
uMnel M MeTodbl  MHTepnpetaumm  OMbITHO-
UNbTPaLMOHHEIX paborT.

6 OcHoBbl Teopun murpaumn. (KoHBEKTUBHBIN nepe-

HOC B MOA3EMHbIX BOAAX, MOSEKynspHasa au -

TeopeTnyeckne OCHOBbI Mac- A A ynap Ancbepy
3us " rmgpoauvcnepcus). KoHBeKTNBHO-

conepeHoca B NOA3eMHbIX BO-

nax OUCNEepCUOHHbIE MNpoLEecCbl B OOHOPOAHbLIX nna-
ctax. OcobeHHOCTM MaccornepeHoca B reTeporeH-
HbIX BOAOHOCHbIX CUCTEMAX.

7 MpyvHUMNBI BbIAENEHUA N CTPYKTYpa 30H caHuTap-
lMpumMeHeHMe NpUMHUMMNOB UM | HOM OXpaHbl BO403abopoB noa3emHbix Bogd. OcHo-
METO[OB [AMHaMUKM noA3eM- | Bbl METOAMKM pacyeTa 30H CaHUTApHOM OXpaHbl.
HbIX BOA B PELLUEHUN BONPOCOB | AHANMTUYECKMEe MeToAdbl pacyeTa 30H CaHUTapHOM
3aliMTbl MOA3EMHbIX BOA OT | OXpaHbl BOA03ab0OpoOB noA3eMHbix Bof. [pado-
3arpsA3HeHus aHanuMTU4ecKn MeTon MOCTPOEHMS 30H CaHuUTap-

HOW OXpaHbl.
2. MpaKkTnyeckne 3aHATUSA

2.1 | ®usnyeckme OCHOBbI AUHaAMU-

MocTpoeHue ceTkn ABMXKEHUS NOA3EMHbIX BOA

K1 NOA3EMHbIX BOS,

2.2 | Matematunyeckne OCHOBbI
TEOPUN OBWKEHUSA MOO3EMHbIX o

MocTpoeHne audpdbepeHumnansbHblX — ypaBHEHUN

BOf, MOCTPOEHUE OCHOBHbIX o 2 N
HanopHoM 1 6Ge3HanopHOM NaHOBOW PUNbTpaLUm

andpdpepeHumanbHbIX  YpaBHe-

HUI reodomnbTpaLnn

2.3 PeweHne 3agay nnaHoBoOW cTaumoHapHoOW unb-
Viccnefiosanm1e 3afa nnao- Tpaumm (3agayva O HanopHOW PUNbTPaLMM B MEX-
BOW cTauMoHapHoOW unbTpa- P P pa
L AypedyHoMm Mmaccuse, 3agada o HanopHow uneTpa-

LMK K CKBaXXMHE B KPYroBOM nyiacte)

2.4 3apaya o0 nnockopaguanbHonW dunbTpaumMm K
WccnegoBaHue 3agady nraHo- | ckBaXkvHe (ypaBHeHue Tewica), norapudmmyeckas
BOW HecTauuoHapHoW punb- | annpokcumaumnsa dopmynbl Tenca, aHanuTu4eckoe
Tpaumu nuccnegoBaHMe HeCTauMOHapHbIX  OUNbTPaUMOH-

HbIX MOTOKOB.
2.5 | TeopeTnyeckme OCHOBbI OMbIT- .
pacboaHanuTuyeckmit metoa nHtepnpetauun OGP
HO-(PMNbTPALUMOHHBLIX  MCCe- .
o (meTon xenkoba).

[oBaHWi

2.6 | TeopeTuyeckme OCHOBbI Mac- | KOHBEKTUBHO-OUCNEPCUOHHbIE MPOLLECChl B OOHO-
conepeHoca B NoA3eMHbIX BO- | poAHbIX nnactax. OcobeHHOCTM macconepeHoca B
gax reTeporeHHbIX BOAOHOCHbIX CUCTEMAaX.

2.7 | NpuMeHeHne NpUHUUNOB U

MeTogoB AWMHaMUKMU NoA3eM-
HbIX BOA B pelleHnn BOonpocoB
3awnTbl noAa3emMHbIX BOA4 OT

3arpsisHeHUs

AHanuTmnyeckne metoapl pac4yeTa 30H CaHI/ITapHOIZ
OXpaHbl BOﬂ,O3860pOB noa3eMHbIX BOA.

3. JTabopamopHbie pabombi

3.1 | Punanyeckne OCHOBbI AUHAMMU- | WHTepnonaumsa yHKunmM Hanopa




| k1 Nog3emHbIX BOA

3.2 | MaTtemaTtuyeckne OCHOBbI TEO- | -
pUW ABWXKEHWS NOA3EMHbIX BOJ,
NOCTPOEHNE OCHOBHbLIX ANd-
depeHUmnanbHbIX ypaBHEHUI
reodunsTpauunm
3.3 | UccnepoBaHue 3agay nnaHo- PacueT ognHOYHbIX 1 ManbIX rpynnoBbIX BOA03a-
BOW cTaumoHapHoun cuneTpa- 6opos. PacuyeT Bogo3abopa B ycnoBusix B3avMo-
uun OEVCTBUS C CyLLECTBYIOLLMMM Bogo3abopamm
3.4 | ViccnepoBanuve 3agad nnaHo- [padho-aHanuMTUYecknin MeToq onpegeneHus
BOW HecTauMoHapHOM ounb- UNbTPaLMOHHBIX NapaMeTPOB BOAOHOCHLIX Na-
Tpauuu CTOB:
Cnocob BpeMeHHOro NpocneXmBaHus.
padhoaHanuTnyeckun metod onpegeneHnsa ounb-
TpaLUMOHHbIX NapameTpoB. Crnocob kKoMOMHMpPOBaH-
3.5 | TeopeTnyeckne OCHOBbI OMbIT- | |\ oc NPOCAEXMBAHNS YPOBHS.
HO-(DUNBTPALMOHHBIX UCCNIBAO- | MpachoaHanUTUIEcKuil MeToz onpeaeneHms dhunb-
BaHWu TPaLMOHHbIX NapameTpoB. Cnocob nnoLLagHoro
NpocCnexXmBaHns ypoBHS. BpemeHHoe npocnexu-
BaHMe YPOBHS NPV KYCTOBOW OTKaYKM
3.7 | NpumeHenne npuHumnoB n me- | Pacyet 3CO B HeorpaHM4YeHHOM nnacTte, pacyeT

TOAOB ANHAMUKN NOA3EMHbIX
BOA B peLleHnn BonpocoB 3a-
WNTbl NOA3EMHbIX BOA OT 3a-
rPA3HEHUNA

3CO 6eperosoro Bogosabopa; pacyet 3CO nu-
HelHoro Bogo3abopa B yaaneHuu oT peku

13.2. Tembl (pa3genbl) AUCUUNIIUHBbI U BUAbI 3aHATUN

Bugbl 3aHsaTUI (YacoB)

Ne HaumeHoBaHue pasgena aucum- MpakTnyeckme |IlabopatopHble Cam

n/n MMAUHbI Jlexkumn 3aHATUSA 3aHATUSA pa6. Bcero

1 duanyeckne OCHOBbI  OUHAMUKM 5 5 ) 5 6
NnoA3eMHbIX BOg

2 MaTemaTmnyeckme OCHOBbI TEOpPUM
OBWXEHUS NoA3eMHbIX Bog, no-
CTPOEHME OCHOBHbIX AuddepeH- 4 4 4 6 18
UManbHbIX YpaBHEHUA reounb-
Tpauuu

3 MccnegoBaHne 3agad  niaHOBOM > > 8 8 16
cTaunoHapHon duneTpauum

4 WccneposaHue 3apad  nnaHoBON 5 5 8 16
HecTauuoHapHon unbTpaumm

5 TeopeTnyeckne OCHOBBI ONbITHO- 5 5 12 8 24
PUnNbTPaLMNOHHBLIX UCCNeaoBaHUM

6 TeopeTnyeckne OCHOBLI Maccore- > > 6 10
peHoca B MOA3EMHbIX BOAaX

7 [MpumMeHeHe NpUHUMMOB U MEeTOo-
OOB OVHAMWKM MOA3EMHbIX BOL, B 5 5 8 6 18
pelieHMm BOMPOCOB 3alluTbl MOA-
3EeMHbIX BOJ OT 3arpsi3HeHUs!

14. MeToan4yeckue ykasaHusa ans obyyarowmxcs no 0CBOGHUIO AUCLIMNIIVHDI
(peKomeHOauuu o6yt1a;ou.¢umcg M0 OCB80OEHUKO OUCHUHHUHI::I.' pa6oma C KOHCcIrekKmamu neKuuU, rpe3eHmayuoHHbIM

MamepuarsioM, 8bINOIHEHUE npakmu4yeckux 3adaHul, mecmos, 3adaHul mekyuiel ammecmayuu u m.o.)

Obyuatowmecs OOMKHbI UCMONb30BaTh MaTepuarnbl U3 NepeyHs OCHOBHOW W [OMOMHU-
TenbHOW nNuTepaTypbl. JONONHUTENBbHbIE PECYPCbI: 3NEKTPOHHBLIN Yy4ebHbIN Kypc C onepaTUBHO
obHoBnsemon uHopmaumen n unudpoBbLIMMA pecypcammn (dMNEKTpOHHAA nporpamma Kypca,
3MIEKTPOHHbIE BapuaHTbl y4eOHbIX NOCOBUN N MeTOoAUYECKUX peKoMeHOaLuun, BapuaHTbl npak-




TUYECKNX 3aaHui, MMNEPCChINIKN Ha UHTEPHET-pecypcbl C BbICTPbIM OOCTYMNOM, Npe3eHTauunu,
TeCTbl, Kenc-3agaHus, OCTYN K BHELWHMM BUAEO-pecypcamM B pamKax 3fEKTPOHHOW cpenbl w
Aap.). B pamkax anekTpoHHON y4yebHOW cpefbl peanu3yeTcsl MIHTEPaKTUBHbIA BapuaHT obLeHus
CO CTyAeHTamMu B pexume OHMnarH (3NeKTpoHHOe obyveHne U ANCTaHUMOHHbIe obpa3oBaTenb-
Hble TEXHOMNOrmM B 3NEKTPOHHO-ObpasoBaTeNbHOW cpede yHMBepcuTeTa Ha NPorpamMHON
nnatgopme LMS Moodle).

B xoae NeKkumoHHbIX 3aHATUA peKOMeHOyeTCs: a) BeCTU KOHCMeKTUupoBaHue y4ebHoro
mMaTepunana, obpawaTb BHMMaHWE Ha KaTteropum, oopMynuMpoBKK, pacKpbiBaloLMe coaepxaHme
TEeX UMW MHbIX ABMEHWUI N NPOLLECCOB, Hay4Hble BbIBOAbI M MPaKTUYeCcKne pekomeHgauum, nono-
XUTENbHbIN ONbIT UccneaoBaHui; 6) ocTaBuTb B paboyumx KOHCNEKTax Momnd, Ha KOTOpbIX Ae-
natb MOMETKNU U3 PEKOMEHAOBaHHOW NUTepaTypbl, OONOMHSAWME MaTepuan npoCnyLlaHHON
nekummn, a Takke nogvepkmBaolme ocobyo BaXXHOCTb TEX MMM UHBIX TEOPETUYECKUX MOSOXKe-
HWIA; B) 3ag4aBaTb NpenofaBaTeniio YTOYHSILWME BONPOCH! C LEeNbl YACHEHUS TEOPETUYECKUX
MOMOXEHNN, paspeLleHnst CMOPHbIX CUTyauui; 1) gopabaTtbiBaTb CBOW KOHCMEKT feKuMu, genas
B HEM COOTBETCTBYIOLLME 3anucu U3 nuTepaTypbl, PEKOMEHOOBAHHOW npenogaBaTenem wu
npeaycMoTpeHHON y4ebHOoN NporpamMmmMon.

HaunHasa noaroToBKy K Mpakmu4YecKoMy 3aHSmuro cnefyeT U3ydnmTb KOHCNEKT Nekumn m
pPEKOMEHAOBaHHYO NpenogaBaTenemM nutepartypy, obpallas BHUMaHMe Ha npakTuyeckoe npu-
MEHeHNe Teopun N Ha METOAMKY peLLeHns TUNOBLIX 3a4ay. Ha npakTnyeckoM 3aHATUM rnaBHOE
- YACHUTb CBSI3b peELLaeMbiX 3adaqy C TeopeTU4ecknmMmn nonoxeHmamu. MNMpu pewweHnn npegno-
YXEHHOWN 3aa4M HY>XHO CTPEMUTbLCSA He TONbKO MNOMYyYUTb NPaBUIbHbIA OTBET, HO U YCBOUTbL 00-
LM MeTo peLueHnst Nogo0bHbIX 3agau.

Mpn noaroToBke K jabopamopHoMy 3aHIMuK HEOBXOOMMO N3Yy4nTb TEOPETUYECKMI Ma-
Tepwuan, KoTopbi ByaeT ncnonb3oBaTbCA B X04e BbINONMHEHMs nabopatopHon paboTbl. HyXHO
BHMMATENbHO NpoYnTaTh METOOMYECKOE YKa3aHue (onucaHue) K nabopatopHon paboTte, npo-
Aymatb nnaH nposedeHnsa padoTbl. Mpu 3awmuTe BbINONHEHHOW paboTbl NpenogasaTtenb Gece-
AyeT CO CTYAEHTOM, BbISIBNASA rNyOMHY NOHMMaHUS UM MOSTyYEHHbIX Pe3ynbTaToB.

lMpn NoAroToBKe K TeKyLen atrectaumm HeobxoamMmo, N3yu4nTb KOHCNEKT NeKUuMi, pasae-
nbl y4ebHMKOB N y4ebHbIX Nocobui, NnpopaboTaTb PEKOMEHAOBAHHYIO OOMNOMHUTENBHYIO NUTe-
paTypy, caenaTb 3anucu No pekomMmeHO0BaHHbIM NCTOYHMKAM.

CamocTtosaTensHas paboTta obyyarouieroca ABNseTCcss OCHOBHbIM CPEe4CTBOM OBMadeHus
y4yeBHbIM MaTepmnanom Bo Bpemsi, cBOO0oAHOe OT 0b6s3aTeNibHbIX y4eOHbIX 3aHATUIA. MoxeT Bbl-
NOMNHATLCA B BUbnuoTeke, y4ebHbIX kKabmMHeTax, KOMMNbIOTEPHbIX KNaccax, a Takke B JOMaLUHUX
ycnosusix. CamoctosiTenbHas pabota obyvalowmxcs BO BHeayaUTOPHOE BPEMS MOXET COCTO-
ATb U3: @) NOBTOPEHMS NEKUMOHHOro Mmatepuana; 6) usydeHus y4ebHon n Hay4yHow nutepaTypsbl;
) N3y4eHUs1 HOpMaTUBHbBIX MPABOBLIX AKTOB (B T.Y. B ANIEKTPOHHbIX ©a3ax AaHHbIX); 4) peLueHns
3agad, BblAaHHbIX Ha NPaKTUYECKUX 3aHATUAX; K) BbIMOMHEHUS KYpCOBOW paboTbl, NpeaycmoT-
PEHHON y4ebBHbIM MMaHOM; M) BblAeNeHUs Hanbonee CroXHbIX U NPOBNEeMHbIX BOMPOCOB MO
n3ydaemon Teme, C Lenbio NosyYeHns pasbsCHEHMI N pEKOMeHAAUMIM No AaHHbIM BONpocaMm C
npenogasaTensam ANCUUNIINHDI.

lMpomexyTouHas atTectaums HanpasneHa Ha NPOBEPKY KOHEYHbIX pe3ynbTaToB oby4ye-
HWUS, BbISIBfIEHWE CTENEHU YCBOEHNSA 00YyYaloLWMMNCHA CUCTEMbI 3HAHUA, YMEHUA U HABbLIKOB, MO-
NyYeHHbIX B pe3yrnbTaTte U3yvyeHus aHHOW aucumMnimHbl. [logrotoBka OCyLLECTBNSAETCA Ha OC-
HOBaHUM CnmMcka BOMNPOCOB U3y4aeMOW OUCUMMAMHBI, KOHCMEKTOB NeKunn, y4ebHUKoB n y4yeb-
HbIX NOCOBUI, Hay4HbIX cTaTen, Hpopmaumn cpenbl MHTEPHET. OCHOBHLIM MCTOYHMKOM MOArO-
TOBKM K 3a4eTy SBNSAETCA KOHCMEKT nekuun, rae y4ebHbin matepran gaetca B CUCTEMaTU3npo-
BaHHOM BMAE, OCHOBHbIE MOSIOXEHUS €ro AeTanu3npyloTcs, NOAKPENNATCA COBPEMEHHBIMN
dakTamn 1 nHpopmaumnen, KOTopble B CUIy HOBU3HbI HE BOLUMN B ONyBriMKOBaHHbIE NeYaTHble
NCTOYHMKM.

15. MNepevyeHb OCHOBHOM U AOMOJNIHUTENBLHOW NUTepaTypbl, PeCYypCOB UHTEPHET, He0bXo-

OUMbIX ONS OCBOEHUA AUCUUNIIUHBI (criucok umepamypbl 0ghopMIissemcsi 8 coomeemcemesuu ¢ mpebo-

gaHusmu FOCT u ucnonb3yemcs obujas ckgo3Hasi Hymepauyusi 0718 ecex UG08 UCMOYHUKOB)
a) oCHoBHas nuteparypa:



Ne n/n NCcTOYHMK

Tudpozeonoeus: yuebHoe nocobue / cocmasumernb A. H. Conosuukuti. — Kemeposo: Keml'y, 2019. —
1 119 ¢. — ISBN 978-5-8353-2417-0. — Texkcm: anekmpoHHbIU // [laHb: anekmpoHHO-6ubnuomeyHas cu-
cmema. — URL.: https://e.lanbook.com/book/135239

Lllecmakoe B.M. 'udpoceoduHamuka : y4ebHuk 0ns1 cmy0d. 8y308, 0by4. rno cneyuansHocmu 020304 -

2 "Mudpoeeonoaus u uHxeHepHas eeonoeusi” / B.M. LLlecmakos ; Mock. 2oc. yH-m um. M.B.JTomoHocosa,

leon. pak. — M. : KOY, 2009 .— 333 c. : un .— bubnuoep.: ¢.307-322 .— ISBN 978-5-98227-514-1.

6) gononHWTenbHas nuTepaTypa:

Ne n/n MCTOYHMK
MuponreHko, Baneputi AnekcaHOposud. [JuHamuka nod3emHbix 800 : y4ebHuUk Onsi cmyd. 8y308, 0byY. rno
3 cneyuanbHocmu "Tudpoezeonoausi u uHxeHepHas eeonoeus”/ B.A. MupoHeHKko .— M. : Hedpa, 1983 .—

356,[2] c. : un., mabn
Bbouesep ®.M.. Sawjuma nod3emHbIx 800 om 3aepsisHeHus1./ boyesep ®.M., Jlanwu+ H.H, Opadosckas

4 | AE. - M.: Hedpa, 1979.-254 c.

5 Apues A.U. NHxxeHepHO-2eoioeudecKkue u sudpozeornoaudyeckue uccredosaHusi 0nst 6000CHabxeHus u
sodoomeedeHusi / A. N. Apues .— M. : Hedpa, 1979 .— 285 c.

6 basa 3HaHul: Mudpoeeosnioausi, UHXEHepHas 2e0soaus, 2eoakosioaus. Bepcus.7.14. JluueH3UOHHoe coana-

weHue NeSW85-38UZ-XWRE-1241 Ha nonb308aHue npogpaMmMHbIM mpodyKmom (Komnakm-Ouck)

B) 0asbl AaHHbIX, WHpOPMaLNOHHO-CNPaBOYHbIE U MOUCKOBbIE CUCTEMBI:

Ne n/n Pecypc
7 OBC "YHuBepcuteTckasa bmubnunoteka online" https://biblioclub.ru
8 HayyHasi anekTpoHHasa 6ubnuoteka hitps://elibrary.ru/
9 OnekTpPoHHO-6MbnnoTevHasa cuctema «KoHcynbTaHT crygeHTax» http://www.studmedlib.ru
10 ANeKTPoHHO-6nbnnoteyHasa cuctema «Jlanb» https://e.lanbook.com/
11 OnekTpoHHO-6mbnmnoTeyHas cuctema «PYKOHT» (MTC KonTekcTtym) http://rucont.ru
12 OnekTpoHHO-6nbnunoTeyHas cucrtema «HOpant» https://lib.vsu.ru/url.php?url=http://www.biblio-online.ru
13 BneKTPoHHbIN Kypc «[dunHamuka noasemubix Bog» Nitps://edu.vsu.ru/course/view.php?id=7413
14 BecnnaTHbI HEKOMMEpPYECKMIN CrpaBoOYHO-0bpa3oBaTenbHbIN NOpTan Ans reonoros, CTYAEHTOB-re0noros
http://www.geokniga.org/
15 BecnnaTtHbIi HEKOMMEpPYECKWI MopTan C Hay4HO-MONyNAPHOM 1 y4ebHOM NMTepaTypow No reonorum
http://www.jurassic.ru/amateur.htm

16. lMepeyeHb y4yebOHO-MeTOAMYECKOro obecrne4vyeHUsi AN CaMOCTOATESNIbHOW paboTbl
(yyebHo-Memoduyeckue pekomeHOayuu, nocobus, 3adaqyHuKuU, MemoOudecKue yKasaHus o 6bINONTHEHUIO pakK-
muyYecKux (KOHmMporibHbIX) pabom u dp.)

Llecmakoe B.M. l'udpozeoduHamuka: y4ebHuk 0151 cmy0d. 8y308, 0byy. no cneyuansHocmu 020304 -

1 "Tudpozeonoeus u uHxeHepHas eeonoeus"/ B.M. Lllecmakos ; Mock. 2oc. yH-m um. M.B.JlomoHocosa,
leon. pak. — M. : KOY, 2009 .— 333 c. : un .— bubnuoep.: ¢.307-322 .— ISBN 978-5-98227-514-1.
MupoHreHko, B. A. QuHamuka nod3emHbix 800: yuyebHuk / B. A. MupoHeHko. — 5-e u3d. — Mockea: opHas
2 KkHuea, 2009. — 519 ¢. — ISBN 5-7418-0110-2. — Tekcm: aneKmpoHHbIl // JlaHb : 311€eKmpoHHO-
bubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/3213 (dama obpaweHus: 21.09.2021).

17. UHcbopmaLMOHHbIe TEXHOMOMUN, Ucnosfib3yemMble ANA peanusauum yyeb6Hom aucum-
NNUHLI, BKNOYasa nporpaMmmMHoe obecnevyeHne n MHopMaLMOHHO-CNPaBOYHbIe CUCTEMbI
(npn HeobxoauUMoOCTH)

Mporpamma kypca peanuayeTcs ¢ NPUMEHEHNEM ANCTAHLMOHHbBIX TEXHOMOIMIN (3NEKTPOHHOE
obyyeHne n gUCTaHUMOHHbIE 0bpa3oBaTesibHbIE TEXHOMOMMN B 3NIEKTPOHHO-06pa3oBaTenbHON
cpefe yHmBepcuTeTa Ha nporpammHon nnatgopme LMS Moodle).

Nenn [porpammHoe obecneveHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeuckniountenoHole npasa Ha O Kaspersky Endpoint Security ana 6usHeca - PaclimpeHHbIV
Russian Edition

4 | MNMporpammHas cuctema Ansd obHapy>XeHUss TEKCTOBbIX 3aMMCTBOBaHWN B Y4€OHbIX U HayyHbIX pabo-
Tax AHTunnarnaT.BY3

OdmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenune DjVuLibre+DjView

(631

18. MaTepuanbHO-TEXHNYECKOE obecneyeHne AUCLUNIINHDI:


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

(npu ncnonb3oBaHuM NnabopaTopHOro o60pyaAo0BaHUA YKa3biBaTb MOJIHbIA NEepPeYeHb,
npu 60nbLWOM KonmyecTse 060pyaO0BaHMA MOXHO BbIHECTU AaHHbIW pasaen B NpuUroxe-
HUe K paboyen nporpamme)

Mpn 4yTeHMM nekuun 1 nNpoBeaeHnn NnabopaTopHbIX 3aHATUIA, a TakKe B CaMOCTOATENbHOW pa-
B6oTe CTyQeHTOB, UCMONb3yeTCsi KOMMbIOTEPHBIN KMNacc CO cneumanbHbiM NporpaMmHbiM obec-

nevyeHvem n MIHTepHeToM.
YyebHas ayguTopua (LU'IF! npoeeaeHna 3aHATUN JTIEKLUMOHHOIo TI/II'Ia)Z cneunann3npoBaHHasa Me6enb, KOMMb-
0Tep, MPOEKTOP, SKPaHASIA NpoeKTopa.

KomnbtoTep Intel(R) Pentium(R) CPU G840 2.80GHz, O3Y 4,00 I'b (9 wrt.); komnbtoTep Intel(R) Pentium(R)
CPU G870 3.10GHz, O3Y 6,00 I' (4 wrT.); moHuTop SAMSUNG SyncMaster E1920 (12 wr.); moHuTop ASER
S221NGL; npoektop BENQ Digital Projector MS535; npeseHtep OKLICK 695P; kamepa SVEN; mMukpodoH
OKLICKMP-MOOQOB9B; konoHku (akyctmndeckune) SVEN 312, 2.0; akpaH AEMOCTPaLUNOHHbI 2X3 M

19. OueHou4Hble cpeacTBa AN NPoOBeAEeHUA TeKYLen U NPOMEXYTOYHOMN aTTeCTalun:

MopsOoK OLEHKM OCBOEHMS obydarolmMmuca y4eGHOro martepuana onpeaensercs co-
[epXXaHuem crieayoLmnx pasaenos AUCLUUNIVHGI

WupukaTtop(bl)
Ne HaunmeHoBaHue pasgena gucum- | KomneteH-
OOCTUXEHUSA OueHouHble cpeacTBa
n/n NnuHbl (Mogyns) ums(n)
KOMMeTeHLmMm
1 PU3nECKME OCHOBBI  ANHAMMKY MK-1 NnK1.1 MpakTnyeckoe 3agaHue
noA3eMHbIX BOA
MaTemaTtnyeckne ocHOBbI TeopUn MK-1 MK1.1
OBWKEHNs MoA3eMHbiX Bof, Mo- NaGopaTopHas pabota 1
2 CTPOEHME OCHOBHbIX AuddepeH-
uuanbHbIX ypaBHEHWA reodunb-
Tpauun
3 WNccnenosaHue 3agady nnaHoBOW MK-3 NnK3.1 Na6opatopHble paboTsl 2,3
cTaumoHapHon mnbTpamm
4 WccneposaHne 3agady nnaHoBow MK-5 MK 5.2 MpakTuyeckoe 3agaHue
HecTaunoHapHon dunbTpaumm
5 TeopeTnyeckne OCHOBbI OMbITHO- MK-3 MK3.1 JTabopatopHble paboThl 4,5,6
MNbTPALNOHHBIX UCCrea0BaHNN
MK-3 MK3.1 MpakTuyeckoe 3agaHue
6 TeopeTnyeckne OCHOBbI MacCo-
nepeHoca B NOA3EMHbIX Bogax
MNpumMeHeHne NPUHLMMNOB N METO- MK-3 MK-3.1 JlabopaTtopHble paboThbl 7,8
7 O0B OMHaAMMKU NOA3EMHbIX BOL B
peLLeHny BOMPOCOB 3alUMTbl MNOA-
3eMHbIX BOJ, OT 3arpsi3HeHns

MepeyeHb BonpocoB

MNpomexyTovHas aTTecTauums
P y H Komnnekt KUM

dopma KOHTPOIs — 9K3aMeH

20. TunoBble OLUEHO4YHbIe cpeaAcTBa U MeToAuYeckne Matepuanbl, onpegensilowume npo-
LeAypbl oueHMBaHUA

20.1. TeKyLUMI KOHTPOIb YCNeBaeMoOCTH

OueHka 3HaHUN, YMEHUN N HaBbIKOB, XapakTepusyloLllas atanbl PopMMpoBaHUSA KOMMETEHLUN B
paMKax U3ydeHus ANCLUMMINHBI OCYLLECTBIIAETCA B X04e TeKyLLEen U NPOMEXYTOYHOW aTTecTaLui, B TOM
yucre npu peanusauum NpPorpaMmmbl Kypca ¢ NpUMeHEHNEM 3NEKTPOHHOIO 00y4YeHNss U ANCTaHLMOHHbIX
oOpasoBaTenbHbIX TEXHONOIMNA.

Tekywasa aTrecTaumMs NPOBOAUTCA B COOTBETCTBUM C [loNOXXeHMeM O Tekylen aTtrectaumm
obyvalLwmxca no nporpamMmmam  Bbiclwero obpasoBaHua  BopoHexckoro  rocyaapCTBEHHOro
yHMBEpCUTETA.

Tekywasa aTrectaumsi NpoBoANTCA B DOPME OLEHKM MPaKTUYECKUX 3afaHuin, nabopaTopHbIX pa-
0oT.



TekywWwuii KOHTPONb YCNeBaeMoCcTV MO AWUCLMNNMHE OCYLLECTBMNSETCS C MOMOLLbIO CrieaytoLmx
OLEHOYHBIX CPeaCTB:

lMepeyeHb NpakTUYEeCKUX 3agaHni

1. MNMocTpoeHne ceTkn OBUXKEHNSA NOL3EMHbIX BOA

2. MocTpoeHne guddepeHumnanbHbIX YpaBHEHMI HANOpPHON U Ge3HanopHOW NaHoBOW bunbTpa-
Lmm

3. PelueHuve 3agayun o HaNnopHOW punbTpaLmnmn B MeXaypevyHoM Maccuse.

4. PeweHune 3agayun 0 HanopHOW ounbTpaumm K CKBaXXMHE B KpYroBoM nnacTe.

5. PeweHune 3agayn o nnockopaguanbHon unbTpaumm K ckBakmHe (ypaBHeHue Tewca), nora-
pudmuyeckasn annpokcumaums gopmynsl Tenca.

6. NpacboaHanutTnyeckui metog nHtepnpetauumn OPP (metoa [xerikoba).

7. AHaNNTNYECKN pacyeT 30Hbl CaHUTApPHOM OXpaHbl BO403ab0opoB NOA3EMHbIX BOA,.

Mpumepbl NabopaTopHLIX padoT:
JTabopaTopHas pabota Ne1

Ha npunaraemom GnaHke C UCMNOMb30BaHNEM MeTOAa NMHENHOW MHTEPNONSUMA MOCTPOUTL KapTy
rmapounsoruncse npegenax BblAeNeHHoW obnactn punbTpaunm, npeacTaBneHHON Y4acTKOM peyHon [o-
nuHbl. PaccunTtath pacxoq NnoToka nog3eMHbIX BOA OT BoAopasaerna K peke.

JTabopaTtopHas paboTta Ne2

Paccuntatb Bogo3abop noasemMHbIX BoA, UCXOAA U3 3a4aHHON BOOOMNOTPEOHOCTU U 3aAaHHbIX Na-
pamMeTpoB BOOOHOCHOro nniacta. [pu HEBO3MOXHOCTWU NONydYeHnsa 3agaHHoM NoTpebHOCTN OOHON cKBa-
XXWHOW, paccunTaTb Marblii rpynnoBor Bogo3abop

JTabopaTtopHas pabota Ne3
OnpepgenuTb ycrnoeusi paboTbl NPOEKTHOro Bogo3abopa npu rMapoAvHaMUYEcKOM B3auMOAewn-
CTBMM C CYLLECTBYHOLLUMMMU.

JTabopaTtopHas pabota Ne4

Mpado-aHanMTUYECKMIN METOA MHTepNpeTauun onbITHO-UNbTPaLNMoHHOro onpobosaHus. Cnocob
BPEMEHHOIO MPOCIEXNBaHUS YPOBHS. 3adaHue: UCnonb3ysi npeacTaBneHHble akTUu4eckne AaHHble
ONbITHO-PMNbTPALMOHHOIO onpoboBaHMA onpefenuTe UNbTPaUMOHHbIE NapamMeTpbl BOAOHOCHOIO
nnacra.

JTabopaTtopHas pabota Ne5

padho-aHaNMTUYECKMIA METOA MHTEpPNpEeTaumm onbITHO-OUNbTPaLMOHHOro onpobosaHnd. Cnocod
NaowagHoro NpocnexmBaHnsa ypoBHs. 3adaHue: UCNonb3ysd NpeAacTaBneHHble dpakTudeckne OaHHble
KyCTOBOIO OMbITHO-(pMNbTPALMOHHOIO onpoboBaHns onpefenuTe (punbTpaunoHHble napameTpbl BOSO-
HOCHOrO nracta cnocobom nnoLagHoro NPOCneXnBaHnUs YpPOBHS.

JTabopaTtopHas pabota Ne6

padho-aHaNMTUYECKMIA METOA MHTEpPNpEeTauMm OnbITHO-OUNbTPaLMOHHOro onpobosaHnd. Cnocod
KOMOUHMPOBAHHOIO NPOCNEXMBAHUA YPOBHS. 3agaHuve: WUCnonb3ysi npeactaBfneHHble hakTuyeckue
AaHHblEe KyCTOBOrO OMbITHO-hUNbTPaUNOHHOro onpoboBaHusa onpeaenvTb puUnbTpaLMoHHbIe napameT-
pbl BOOOHOCHOIO nriacta crnocobomM KOMBUHMPOBAHHOIO NPOCIEXMBAHNS YPOBHSI.

JTabopaTtopHas paboTta Ne7

PacuyeT 30H caHuTapHOM OXpaHbl BTOPOro U TpeTbero nosica Bogo3abopa Ansa yCnoBui HeorpaHu-
YEHHOro B NflaHe BOAOHOCHOro nnacta. (3agaun:1 — paccuntath rpynnoBon Bogo3abop; 2 — paccumtatb
30HY CaHUTapHOM OXpaHbl BoA03abopa B COCTaBe BTOPOro M TPETHErO MOSICOB).

JTabopaTopHas pabota Ne8

Pac4yeT 30H caHuTapHOM OXpaHbl BTOPOrO U TpeTbero nosica Bogosabopa Ans ycrnosui nonyorpa-
HUYEHHOro BOAOHOCHOro nnacta. 'paHnyHoe ycrnoeue 2 poga. (3agayn:1 — paccuntaTb rpynnoBoN BO-
po3abop; 2 — paccyntaTtb 30HY CaHUTapHOW OXpaHbl Bogo3abopa B cocTaBe BTOPOro M TpeTbero nos-
coB).



[na oueHnBaHMs pe3ynbTaToB rabopaTopHbIX PaboT MCNoNb3yeTcs LiKana: «3a4TeHOo-He 3a4yTe-

HO».
Kputepumn oueHnBaHUA KOMMNETEHLMI LLikana oueHokK
O6y4aromincs BbIMOMAHWUN 3agaHne 3aumeHo
O6y4aroLmincs He BbINOMHWI 3adaHne He 3aumero

20.2. MpomexyTo4yHana aTrecraums

MpomexyToyHas aTtTecTaumsi NPoOBOAMTCH B COOTBETCTBUM C [ONOXEHMEM O NMPOMEXYTOYHOW aT-
TecTauum oby4yaloLLMXca No NnporpaMMam BbiCLLEro 06pa3oBaHus.

KOHTpOnbHO-U3MepuTENbHbIE MaTepuarnbl NPOMEXYTOYHOW aTTecTauun BkIoyaT B cebs Teope-
TUYECKME BOMPOCHI, MO3BONSIOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWMN W CTEeNeHb YMEHWUA |
HaBbIKOB.

Mpw OLLEEHMBAHMM UCMOSb3YTCA KAYECTBEHHbIE LUKarbl OLIEHOK.
MpomexyToyHas aTtTecTaums No AUCUUNINHE OCYLLECTBNSETCS C MOMOLLbI criedytowmx oLe-
HOYHBIX CPeACTB:

Mprmepbl BONPOCcoB K ak3ameHy: (Komnnekt KM 1):

1. OcHoBHblE TMOPOMEXaHNYECKNE NPEeACTaBNeHNa ANHaMMKN NoA3eMHbIX Bog. MeodunbTpauns
noa3eMHbiX Bo4. PUnNbTpaLMOHHbIA MOTOK.

2. PasgeneHue noToKoB NoA3eMHbIX BOA MO YCOBUAM 3aneraHnsa n ruapasnnyeckomy COCTOSHUIO.
Pacxog cdomnbTpaumoHHoro notoka. CkopocTb cunbTpauun. M'mgpoctatmyeckmii Hanop ub-
TpauMOHHOro rnoTokKa.

3. mapocTtaTnyeckui n rmapoguHaMmMyeckuin Hamnop.

4. JIMHenHbIn 3aKoH unbTpauum dapcu.

5. ®unbTpaumoHHbIe NapaMeTpbl BOOOHOCHOIO nnacra.

6. magporeonornyeckue napameTpbl BOQOHOCHOrO nracTta
(K ¢, *,m, T,Q,q,v,1,a,a").

7. TpaBuTaUMOHHAsA eMKOCTb 1 BogooThava.

8. ¥Ynpyras eMKoCTb U BogooTAauva.

9. YpaBHeHMEM HePa3PbIBHOCTN MaCChl XXUOKOCTMU.

10. MeToq cnoXeHuin Te4eHun.

11. O6bnactb cunbTpaumn. Kpaesble ycnosus unbTpaumm

12. KpaeBble ycrnoBua punbTpaummn. HadanbHble ycrnoBus.

13. Kpaesble ycnosua ounetpaumun. ['paHmyHble ycnosus | v Il poaa.

14. Kpaesble ycrnoBusa punbTpaumm I'paHnyHble ycnosua Il n 1Y poaa.

15. dunbTpaumoHHOEe cConpoTMBEHME NoXa Bogoema. 'paHuyHoe ycnosue Il poga

16. AndbdepeHumnansHoe ypaBHeHUE YNPYroro pexnma ounstpaumm.

17. DnddepeHumanbHoe ypaBHEHUE XECTKOro pexnma hunbTpauuu.

18. MnaHoBaga punbTpaums B U305IMpOBaHHOM HaNOpPHOM nnacTe.

19. MnaHoBaga HanopHas unbTpauusa NpyM HaNUYUN NepeTekaHus.

20. MNnaHoBas punbTpauma B 6e3HanopHoM nnacTe.

21. PacyeTHble CXeMbl Npy cxemaTusaumu npupoaHbIX YCIoBUN

22.3apada 0 HanopHoW unbTpaumm Mexagy AByms 6acceriHamu (pekamm).

23. [IBmxeHune B NriaHOBO-HEOOHOPOAHOM HanopHOM nnacre

24. 3apadva 0 hynbTpaumm K CKBaXXMHE B KPYroBOM niacTe.

25. YpaBHeHue Tenca. KsasmctaumoHapHbIn pexum reopunbTpaumnn. Pagnyc 3oHbl KBa3mncTaumo-
HapHOro pexuma.

26. 3apayva o 6esHanopHon unbTpaumm Mexagy ABymst 6acceriHamu (pekamu).

27. MeTop 3epkanbHbIX 0TOOpaxeHui. [NonyorpaHnyeHHbIN NnacT (rpaHudHoe ycrnosue 1 poaa).

28. Buagbl oTKa4yek 1 nx LeneBoe Ha3Ha4vyeHne

29. NeoUnNbTPALMOHHBIN PEXUM MOA3EMHbIX BOA MNPY OTKaYKax.



30.
31.
32.
33.
34.
35.
36.

37.

OcobeHHOCTU hMNbTPALMOHHOIO NpoLecca Npu oTKaykax 13 NnaHoBO-OrPaHNYEHHbIX U NaHo-
BO-HEOQHOPOAHbIX NIacToB.

O6paboTka 1 MHTepnpeTauns pesynbTaToB ONbITHbIX PaboT B YCIOBUSAX HEOrPAHNYEHHOTO OAHO-
POAHOro HAaNoOPHOro BOAOHOCHOrO nnacta. Cnocob BpeMEHHOrO NPOCIEXMBAHUSA YPOBHS.
O6paboTka 1 MHTepnpeTauns pesynbTaToB OMNbITHbIX PpaboT B yCNOBUAX HEOrPAHNYEHHOTO OAHO-
POAHOro HAaNoOPHOro BOAOHOCHOrO nnacta. Cnocob nnoLwaaHoro NpoCcneXmBaHus ypoBHS.
O6paboTka 1 MHTepnpeTauns pesynbTaTtoB ONbITHbIX PaboT B YCIOBUSAX HEOrPAHNYEHHOTO OAHO-
POAHOro HaMoOpHOro BOAOHOCHOro nnacta. Cnocob KOMOBUHMPOBAHHOIO MPOCIEXNBAHUS YPOBHSI.
OcCHOBHbIE 3aga4M rMapPOreosIorMyecknx pacHeToB BoA03abOPHbIX CKBAXXMH.

BrinsiHme TexHmnyecknx baktopoB Ha pesynbtatel OPP.

30HbI CaHUTapHOW OXpaHbl BOA03ab0pOB NOA3EMHbIX BOA, UX HAa3HAYeHME U NPUHLMIMbI Bblaerne-
HMSA

KOHBEKTUBHbI NepeHOC BeLLecTBa M Tenna.

38. Anddy3nMoHHO-AMCNEPCUOHHbIE MPOLIECCHI

Ok3aMeH npvHUMaeTcsl B NUCbMEHHOW hOpMe C NOCMeAYOWMM YCTHbIM OTBETOM Ha BOMpPOChl 6u-
neTa u gononHuTeNbHbIe Bonpockl. Mpu peanusaumm kypca ¢ NpMMEHeHWeM 311eKTPOHHOTO 0BYyYeHNst 1
AVCTaHLMOHHBLIX 06pa3oBaTefbHbIX TEXHOMOMMIA AOMNYyCKaeTcsl TONbKO yCTHas oopMa oTBeTa MU TeCTU-
poBaHue. Kpome 3ToOro, oLeHka 3a ak3aMeH MOXET ObiTb BbiICTaBMNeHa Ha OCHOBaHUW pe3ynbTaToB 3aja-
HUIN TekyLlen aTTecTaummn, MHANBUAYyanbHbIX 3aJaHuin 1 pe3ynbTaToB nabopaTopHbix paboT no corna-
coBaHuto ¢ oby4yatommest. MonoxutenbHble pe3ynbTaTbl NabopaTopHbIX PaboT MOryT GbiTb 3acyMTaHbl
Kak OTBET Ha NpaKkTM4eckoe 3aaHne ak3aMeHa no YCMOTPEeHMWIO npenogaBaTtenst ANCLMMNIIHGI.

[nsa oueHnBaHuA pesdynbTaToB 0Oy4eHMst HA aK3aMeHe ucnonb3yetcsa 4-6annbHas wkana:
«OTMNYHO», «XOPOLLOY», «YO0BNETBOPUTENBHO», KHEYLOBNETBOPUTESTBHOY.

YpoBeHb
Kputepun oLieHMBaHUA KOMNETEHLNI cchopmmpo- Llkana oueHok
BaHHOCTU
KoMMneTeHLUnn

OOyuvatomincs B MOSMHOW Mepe BrageeT MOHATUIAHBIM annapaTtoMm | [ToebiweHHbI OminuyHo
OaHHOM 06nacTtM Hayku (TEOPEeTMYECKMMW OCHOBaMM OUCLIMMIIMHDI), ypO8€EHb
crnocobeH MNMCTpUpoBaTh OTBET NpuMepamu, daktamu, AaHHbIMU
Hay4HbIX UccnegoBaHWU, NPUMEHSTb TEOpeTUYEeCkMe 3HaHua Ans pe-
LIEHUS NPaKTUYECKNX 3agay B obnacty rmgporeonormm
OOyuvatowminca BnageeT MOHATUMWAHBIM annapaTtoM AaHHow obnacTtu | basossbil ypo- Xopouwio
Haykn (TEOpeTMYECKMMU OCHOBaMM OUCLMMIMHBI), CNOCOBEH wnnio- 8€EHb
CTpupoBaTb OTBET NpuMMepamMu, LOMNycKaeT OWMWOKM MNpu peLueHun
nNpakTMyecknx 3agay B obractu rugporeonorum
O6yuyatoLmiics Bnageet 4acTUYHO TeopeTU4EeCKMMM OCHOBaMM ANCL M- lMopozosnlli Yooenemeopu-
NNWHbI, pparmMeHTapHO cnocobeH AaTb OTBET Ha AOMOSTHUTESNbHbIV ypO8eHb meJibHO
BOMPOC, HE yMeeT MPUMEHSTb TeOpPEeTUYECKUE 3HaHUSA MpuU peLleHur
npakTM4Yecknx 3agady B obnactm rugporeonormm
O6y4arowmincss 4eMOHCTPUpPYEeT OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - Heydoenemeopu-
HUS, gonyckaeT rpybble OLWMOKU NpU peLLeHn NPaKTUYECKON 3a4a4m B meJibHO
obnactu rmgporeonormum

20.3. ®oHpA oueHOYHbIX cpeacTB cchOpMUPOBAHHOCTU KOMMNETEeHUUN (NnepeyeHb 3agaHun)

MK-1 Cnocob6eH NpuUMeHATb TeOPEeTUKO-METOA40NTI0OrMYeCKne OCHOBbI
¢hyHAaMeHTanbHbIX IMAPOreonorM4ecknx U UHXKEeHepPHO-reosIorM4eckux AMCLUUnIInH

1) 3aKkpbITble 3agaHus (TECTOBbLIE, CPEAHUN YPOBEHb CIOXHOCTU):

3AOAHWME 1. HanopHbIn BOOOHOCHbLIN FOPU30OHT 3TO:

- BOOOHOCHBIN rOPU3OHT C YPOBHEM NOA3eMHbIX BOA Bbllle KPOBNM BOAOBMELLAKOLWMNX OT-

NOXeHun

BoOOHOCHbI FTOPM30OHT C YPOBHEM NOA3EMHbLIX BOA HUXE KPOBM BOAOBMELLLAIOLLNX OTIIOXEHWIN
Bo4OHOCHbBIV FOPU30OHT C YPOBHEM MOA3EMHbIX COBMNagarloLlLMM C KPOBNEN BogOBMELLAOWNX OT-
TIOXEHUN



- TOpW30OHT B KOTOPOM (OUMNBTPALNS HOCUT UCKIIOYUTENBHO BEPTUKANbHbIN XapakTep

3AOAHWE 2. M'vapocTaTudeckuin Hanop onpeaenseTcs Kak:
- BblcoTa ypoBHS NoA3eMHbIX BOA, Ha KPOBEN HanopHOro BOGOHOCHONO ropu3oHTa
- BblcoTa ypoBHS NoA3eMHbIX BOA, Ha KpoBnewn 6e3HanopHOro BOGOHOCHOIO ropu3oHTa
- BbicoTta cTon6a Boabl B CKBaXXMHE
- BbicoTa ypoBHS Nnoa3eMHbIX BOA HaA NNOCKOCTLIO CpaBHEHUA

3AOAHWE 3. 3akoH dapcu oTBe4vaeT
- [BWXeHuIo rpaBUTaLMOHHON BOAbl B MOPUCTbLIX Nopoaax
- [IBMXeHUto BOAbI B 30HE KanuUnspHON KanMbl
- [BvxXeHuto pbIXnocBsA3aHHOM BoAbl B crabonpoHMLaeMbix nopogax
- [IBMXeHuto rpaBUTaLMOHHON BOAbI B TPELLMHOBATLIX NOpoaax

2) OTKPbITble 3agaHus (TeCTOoBbl€, NOBbLILUEHHbIV YPOBEHb CIIOXHOCTH):

3ALAHWE 1. EcTb nu pasnuune B rpaBUTaLMOHHON EMKOCTU U rPaBUTALMOHHON BO4OOTAAYE
OTBeT: HeT

3AOAHUE 2. OT kako NOBEPXHOCTU OTCYUTLIBAETCS rMAPOCTaTUYECKMIA HAaNoOp B HAarNopHOM BOAOHOC-
HOM rOpu30HTE
OTBeT: OT YPOBHS MUPOBOroO OKeaHa

3) OTKpbITbIE 3a4aHUS (CUTYaALMOHHbIE 3aJa4M, CPEeAHUN YPOBEHb CIO0XHOCTM):

3AOAHUE 1. N'eodunbTpauuns noa3emMHbIX BOA,.

OTBeT: [IBMXeHME XKNOKOCTM B HACKILLEHHOW €10 MOPUCTON cpede HasbiBaeTcs ounbTpaumnen.
®dunbTpaumsi BO3MOXHa, €Cnv B pasHblX YacTAX BOAOHOCHOrO nracta HabnwopgaeTtcs nepenag ypoBHEN
noA3eMHbIX BOA, NPY 3TOM OHa OBWXETCH OT MeCT C 6ONbLUUM YPOBHEM (rMAPOCTaTUYECKUM HanopoMm) —
H1 K Mmectam ¢ MéHbLUMM ngpoctaTUYeckum Hanopom H2.

OTHOLWEHWE pas3HOCTU HAaMOPOB Ha KOHLAaxX onpeAeneHHOro yyactka BOAOHOCHOMO nnacTta K AnvHe gaH-
Horo y4dacTka (AH/L), Ha3biBaeTca rpagueHTom Hanopa (1).

Macca gswxyLierncsa Boabl co3gaeT punbTPaLNOHHbIA MOTOK.

K OCHOBHbIM XxapaktepucTvkam unbTPaLMOHHOIO NOTOKa MOXHO OTHECTU, CKOPOCTb (hunbTpaumm noa-
3eMHbIX BOJ, fpagueHT Hanopa, yaenbHbIN pacxon noToka.

MK-3 Cnoco6eH NnpoBOAUTL rMAPOreonorMyeckme u UHXeHepHo-reosniorm4yeckmne
pacuyeTbl NP NONCKaX U pa3BedKe NOA3eMHbIX BoA, NPU OLeHKe MHXKeHEepPHO-reosIormyecknx
YCINOBUNA U YCTOMYMBOCTUN UHXKEHEPHBLIX COOPYXXEHUIU, NPU IKCNyaTauum MecTopoXXaeHUn no-
Nne3HbIX UCKonaeMbIX

1) 3akpbITble 3agaHus (TECTOBbIE, CPEAHUN YPOBEHb CIIOXHOCTU):

3AOAHUME 1. OcHOBHbIM MeTOAOM onpegeneHns unbTpaLMoHHbIX NapamMeTpoB 30HbI aspaLummn ABns-
toTCS

- OTKa4KM U3 CKBaXXUH
- Hanuebl B wypdbl
- ['mgpoxmmmnyeckoe onpoboBaHue

3AOAHUE 2. NpadhoaHanuTudecknin metoq onpeaeneHnsa ounbTpaLMOHHbIX NapaMeTpoB nnacTta chno-
coB0M KOMOMHMPOBAHHOIO MPOCNEXMBAHUSA YPOBHS NPOBOAMTCA MO pe3ynbTatam

- OAWHOYHBIX OTKaveKk
- KycToBbIx oTKayek
- OnbITHO-3KCNNyaTaunoHHbIX OTKayeK

3A0AHUE 3. MNpu pacyeTe rpynnoBbiX BO403ab0poB MCNONb3yeTcs napameTp:



- [lpuBeadeHHbIN 0ebut Bogo3abopa
- TpuBeaeHHbIN paguyc Bogo3sabopa
- [lpuBeaeHHoe BpeMsi paboTbl Bogo3abopa

2) OTKpbITblE 3a4aHus (TECTOBbIE, NOBbLILEHHbIV YPOBEHb CINOXXHOCTWN):

3A0AHUE 1. PaBHoe npupalleHne NOHWXEHNS YPOBHS NOA3EMHbIX BOJ 3a paBHble NPOMEXYTKN Bpe-
MEHM OTBEYAET ... peXnmy unbTpaLmm.
OTBeT: KBa3ncTaLMOHapHOMY

3A0AHUE 2. HanopHbIi BOAOHOCHbBIV MAacT —NacT B KOTOPOM rMapoCcTaTUYeCKoe AaBlNEHNE B KPOBIE
BogoOMeLllaloLWmx nopoa GonbLue ... .
OTBeT: aTMOCcepHOro

3) oTKpbITble 3a4aHUsa (CUTYaUMOHHbIE 3a4a4un, cpeaHUN YPOBEHb CITIOXKHOCTU):

3A0AHVE 1. Y4yeT HeCOBEpLUEHCTBA OMbITHOW CKBaXWHe Mpu o06paboTke pes3ynbTaToB OMbITHO-
dUNbTPaUNOHHBIX paboT

OTBeT: YYeT HECOBEPLUEHCTBA CKBaXXMH, MPU UHTEpNpeTaumm onbITHbIX paboT NpoBOAUTCS NyTEM Bbl-
BeAeHMsA B pacyeTHyt opmyrny nonpaeku BepurvuHa, B 3aBUCMMOCTU OT COOTHOLUEHUS ANUHBLI OUnb-
Tpa/MOLLHOCTM BOAOHOCHOIO rOPU30HTa Y MOLLHOCTN BOLOHOCHOIO ropn3oHTa/paguyca CKBaXuHbI.

MK-5 CnocobeH NpumMeHATb COBpeMeHHbIe Lu(poBbie TEXHOMOIMU NMpU peLleHnn ruapo-
reonorM4ecknx U UHXXeHepHo-reosiornyeckux 3agay

1) 3aKkpbITble 3agaHusa (TecToBble, CpeHUN YPOBEHb CITOXKHOCTW):

3AL0AHNE 1. Kakas pacyeTHasi cxeMa Mo MNOJIOKEHMIO FPaHuL, NiacTta He NMPUMEHSIETCS NPU peLleHnn
3apgad AB

- [nact-nonoca

- [nact-yron

- TlnacT TpeyronbHUK

3ALAHWE 2. Kakon meTog ucnonedyetcsa ansa npueenenuns Y Il poga k suay 'Y | poga
- MeTtoa Oxenkoba
- MeToAa 3KBMBaneHTHbIX PUNbTPALUOHHBLIX COMPOTUBNEHUN
- 'nopaBnuyeckuit metoa

3AOAHWE 3. Kakas 3aBUCMMOCTb OTBEYaeT KBas3MCTaunMoHapHOMY pexumMy punstpaumnm
_AS=0

- _AS
E——
At

At const

2) OTKPbITble 3agaHus (TeCToBbl€, NOBbILUEHHbI YPOBEHb CITOXHOCTU):

3AOAHUE 1. B cnoXHbIX rmaporeonormyecknx yCnoBusax Ansa peweHns ruaporeoniornyecknx sagad nc-
NoNb3yHT METOA ... Pa3HOCTEN.
OTBeT: KOHEeYHbIX



3AOAHUE 2.HavanbHble yCrioBus oTpaxatoTcs B BUAE pacnpeneneHus B npegenax obnactm unetpa-
LMK ... HANopoB..
OTBeT: HavanbHbIX

3) oTKpbITbIE 3a4aHUa (CUTYaLMOHHbIE 3ada4uM, CpeHUN YPOBEHb CIOXHOCTW):

S3AOAHWE 1. CTpykTypa 1 MepHOCTb NOTOKa NOA3EMHbIX BOA:
OTtBeT: CTpyKTypa NoToka onpeaenseTcs NpOCTPaHCTBEHHbIM B3aWMHbBIM PACMOSNIOXKEHUAM NIMHUIA TOKa
(NT). Ecnn Bece JIT napannenbHbl Apyr Apyry — CTPYKTypa NMHENHas Unun nnocko-napannensHas (puc.
5.4). Ecnn yepes Bce JIT MOXHO MPOBECTU MIIOCKOCTb, TO CTPYKTypa - NNockas: B BepPTUKANbHOW Mroc-
KOCTU — NpoduribHada, B ropusoHTanbHOW NockoCcTn — nraHoBas. Ecnu J1IT HanpaBneHs! Nno paguycam, a
nnHum Hanopos (JTH) nmetoT dopmy OKpyXHOCTEn — paguanbHas CcTpyktypa. Ecnu B nnaHe umetotcs
anemMeHTbl paguanbHoW (BOGMM3W CKBaXKWHbI) W NrockonapannensHon (BOGNM3uM peku), TO CTPyKTypa
Ha3blBaeTCH NNaHoBO-pagnanbHon. Ecnu Henb3a HanTU NNOCKOCTb, B KOTOPOM MOrnu 6bl pacnonoXxunTb-
ca T — cTpykTypa nNpocTpaHCTBEHHadA. PunbTpaumsi B NPOCTPAHCTBE K TOYke (KOPOTKMIA hunbTp B nna-
cTe 60NbLION MOLHOCTUN) XapakTepuayeTcsa cpepuyeckon CTpyKTypon. [1na aHanumsa CTpyKTypbl NOTOKa
cnegyet Mcnonb3oBaTb rMApoANHaMuyeckne ceTkn. MepHOCTb NOTOKa onpefenseTca HarnMynem He Hy-
neBbIX NPOEKUUN CKOPOCTU Ha ocu koopauHat. B cucteme X0V nuHerHble — 0gHO, MAOCKME — OBYX U
NPOCTPaHCTBEHHbIE — TPEX-MEPHbIE NMOTOKMU.

CTpyKTypa U MepHOCTb onpeaensieTcsi rnaBHbIM 06pa3oM (POPMON rpaHuL, NOTOKa B NnaHe 1 B
paspese.

Kputepuu 1 wkanbl oleHMBaHUA 3aA4aHUN Ansi OLEeHKU c(pOpMMUPOBAHHOCTM KOMMNETEHLUN:
[nsa oueHBaHWS BbINONTHEHWUS 3a4aHUIN Ucnonb3yeTca 6annbHas Wwkana:
1) 3aKpbITble 3aaHuUA (TECTOBbIE, CPEAHWNA YPOBEHb CIOXHOCTH):
e 1 6ann — ykasaH BEPHbI OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE€ YAaCTUYHO.
2) OTKpbITblE 3a4aHNs (TECTOBbIE, NOBbILUEHHbIV YPOBEHb CINOXHOCTH):
e 2 Ganna — ykasaH BepHbIli OTBET;
e (0 6GannoB — ykasaH HEBEPHbLIN OTBET, B TOM YMCIE YaCTUYHO.
3) OTKpbITblE 3a4aHNsA (CUTYaLMOHHbIE 334a4W, CPEAHUI YPOBEHb COXHOCTM):
e 5 6annoB — 3agaHne BbIMOSTHEHO BEPHO (MOSy4eH NpaBuibHbIA OTBET, 0OOCHOBAH (apryMeHTu-
poBaH) X0 BbINONHEHUS (MPU HEOBXOAMMOCTN));
e 2 Ganna — BbINOMHEHNE 3aaHUSA COAEPXKUT He3HaAYMUTENbHbIE OLWNOKN, HO NpUBEAEH NpaBuUIib-
HbI XO4 pacCyXOeHW, Unn nonyvyeH BepHbIN OTBET, HO OTCYTCTBYeT 060CHOBaHWe xoda ero Bbl-
NofnHeHMs (ecnm oHo ObINo HEOBX0ANMBIM), NN 3aaHNe BbINOSIHEHO HE MOSIHOCTLIO, HO Mony4e-
Hbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaxatwmne NpaBUIIbHOCTb XOA4a BbIMNOSHEHUS
3agaHund, unu, B criydae ecrnv 3agaHue COCTOUT U3 BbIMOSTHEHNSA HECKONbKUX noasagaHui, 50%
KOTOPbIX BbINONIHEHO BEPHO;
e 0 6annoB — 3agaHue He BbINOMIHEHO MIN BbINOMIHEHO HEBEPHO (XOA4 BbINOMHEHUsT oWwWnboYeH
NN cogepXxuT rpybble owmnbKM, 3HaUMTENBHO BNUSIOLWNE Ha AarbHENLee ero n3yyeHume).




