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ITporpamma pucimruiuasl "KoMmnbiotepHoe MogenrpoBanue B rugporeosorun”; 05.03.01 "T'eonorua”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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ITporpamma pucimruiuasl "KoMmnbiotepHoe MogenrpoBanue B rugporeosorun”; 05.03.01 "T'eonorua”.

[IporpamMmy auciMIUTMHEL pa3padoTai(a)(u): goreHT, K.H. Mycun P.X. (Kadenpa o01imeii reojoruu u rugporeosioriu, IHCTUTYT
reosIoruu v Hedprera3zoBbix TexHousoruil), Rustam.Musin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-6 CriocoOeH PUMEHSITh HAyYHO-UCCIIEIOBATENIbCKUE U IPAKTHUYECKUE HABBIKY PEelIeHHs 33/1a4 B

00JIaCTH T€0JIOTMHN, MHXEHEPHOH I'€0IOTUH M THAPOTe0JIOTHH € UCIIOJIb30BAaHUEM COBPEMEHHBIX
METOZIOB 00padOTKH, B TOM YHCJIE C UCTIONB30BAHMEM LIM(PPOBBIX TEXHOIOTUI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

COBPEMEHHBIE METO/Ibl CO3/IaHMs1, PeJAKTUPOBAHMSI, XPAHEHHUSI U OPTraHU3AIIMY POCTPAHCTBEHHBIX JAHHBIX; COBPEMEHHbIE
METO/Ibl 00Pa0OTKM M aHAIN3a PA3HBIX BUIOB IPOCTPAHCTBEHHOMN UH(POPMALIUK; Psifl IPOrPAMMHBIX KOMILIEKCOB,
MIPUMEHIEMBIX JUIsl 00pabOTKH IMIPOre0JUHAMUYECKOM U THAPOre0XMMUIecKoi undopmaruu 1 mopenuposatus (Excel,
Statistica, Surfer, Ansdimat, Modflow).

HokeH yMeTs:

HCIIO0JIb30BaTh HHq)OpMaHHIO M3 PA3JINIHBbIX UICTOYHUKOB ISl PEIIEHUA HpO(I)eCCI/IOHaIILHLIX 1 COLMMAJIBHBIX 3a7a4;

UCIIO0/IB30BaTh NMPOMUIBHO-CIIELIMAIM3U POBaHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUH VISl PEILIEHUs IIMPOKOro Kpyra
TUJIPOTe€0JIOTUUECKUX ¥ T€09KOIOTMYECKUX 3a]a4;

CBO60HHO OPUCHTUPOBATLCA B TEPMUHOJIOTMU; CO3/1aBATh FCO(i)I/IJ'[I)TpaHI/IOHH])Ie 1 r€OMUTpallMOHHBIC MOJCIIN.

JlomxeH Bl1afeTh:

MMETh HaBBIKM pabOTHI ¢ KOMITLIOTEPOM, KaK CPE/ICTBOM YIpaBJIeHuUs HH(pOpMAaIWeH;

pabotaTh ¢ nH(pOpMAIEH B II00AIbHBIX KOMITBIOTEPHBIX CETSX;

MIPAKTUIECKUMU HABBIKAMH PAOOTHI C PSIOM IMIMPOKO UCTIONB3YEMbIX CIEIAATN3UPOBAHHBIX MPOrPAMMHBIX KOMILTIEKCOB.

JIOIDKGH AE€MOHCTPUPOBATDb CIIOCOOHOCTh Y TOTOBHOCTb:

roTOB paboTaTh C KOMITBIOTEPOM, KaK CPE/ICTBOM YIpaBJieHUs HH(pOpMaInen;
roroB paborarh ¢ MH(pOpPMaLMed B IJI00ATBHBIX KOMITBIOTEPHBIX CETSIX;
TOTOB MPHMEHSTh MPAKTUYECKIE HABBIKY C MPOTPAMMaMHU U UX CIEIATM3MPOBAHHBIMY MTPUJIOKEHUSIMU;

roToB O6pa6aTbIBaTb ruaporeoiorut4yecKyto I/IHCI)OpMaL[I/IIO, CXEMATU3UPOBATHL TUAPOI€OJIOTNYECKUEC YCIIOBUA TeppI/ITOpI/IIU/I u
CO3JaBaThb FCO(bHHLTpaLIHOHHbIC 1 r€OMUTI'pallMOHHBIE MOJCIIN;

CIOCOOEH CBO6OIIHO OPHUCHTUPOBATLCA B TEPMUHOJIOTU;
CHOCOOEH MCMOJIb30BaTh HH(bOpMaLII/HO M3 pas3JIMYHbIX UICTOYHUKOB U1 PEIICHUA HpO(beCCI/IOHaIILHbIX " COLMAJIBHBIX 3a7a4,

CIOCOOEH MCIIOIb30BaTh CIICHUAIU3UPOBAHHBIC [TIPOTrPAMMHBIC ITPOAYKTBI AJI1 PEHICHWA IUPOKOTo Kpyra
TUAPOre0IOrnMIeCKuX 3a1a4.

2. MecTo nucuumjiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHast qucrmIuivHa (MoayJib) BKmodeHa B pasaen "B1.B.JIB.03.01.02 JucuunavHe! (MOgy/IM)" OCHOBHOM MPOGheCCHOHATBHOM
ob6pazosarenbHol nporpammsl 05.03.01 "T'eonorus (MHxeHepHas reoIorusi U TUAporeosorysi)” ¥ OTHOCUTCS K TUCIMILTHAM
o BeIOopy yactu OITOIT BO, hopmupyemMoii yuacTHUKaMK 0Opa30BaTeIbHbIX OTHOILEHHH.

OcBauBaercd Ha 3, 4 kypcax B 5, 6, 7, 8 cemecTpax.

3. O0beM qucHUIIIHHBI (MO/IYJisI) B 3aY€THBIX €IHHHUIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojaapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABIIsAET S 3aueTHHIX (bie) enuHutl(bl) Ha 180 vaca(oB).
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KonrtakTtHas padora - 26 yaca(oB), B ToM umciie Jiekiun - 10 yaca(oB), mpakTudeckue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTh! - 16 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON padoTh! - 0 yaca(oB).

CamocrostenbHas padota - 141 yaca(oB).
KouTposns (3auét / x3amen) - 13 vaca(oB).

dopma IpOMEXYTOYHOTO KOHTPOJIS AUCLMIUIMHBL: OTCYTCTBYET B 5 CEMECTpe; 3aUeT B 6 ceMecTpe; OTCYTCTBYET B 7 ceMecTpe;
9K3aMeH B § cemecTpe.

4. Coep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYEeCTBA aKaA€eMHYE€CKHUX YaCOB U BUA0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PadOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAKTHOI pa6oThl, Camo-

UX TPYJA0E€MKOCTh (B 4acax) CTOSI-

N Pazean! qucuuminnbt / Ce- Texmun,JIlexnun|lIpaxTu-[lIpaktu-JIadopa-Iaopa-| TeJb-
MoayJist MECTP| Bcero | B 3JI. | Ye€CKHE | YeCKHe | TOPHbIE |TOpHbIEe | Hasd
¢opme BaasTHs,| B 3J. |[padoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. BBogHas gactb. O630p MPOrpaMMHBIX
1. [npomykTOB, 1mMpOKO NpUMeHseMbIX /i 00paboTKH 5 > 0 0

o 0 0 0 7
THPOre0IOrnIecKoi MH(pOpMaLH.
Tema 2. Craructrueckasi 00paboTKa JaHHBIX.
2. (IIporpammusle komiutekcsl Excel u Statistica. 5 2 0 0 0 0 0 7
3 Tema 3. ITporpammusiil KomIuteke Surfer. 6 0 0 0 0 3 0 4

Tewma 4. YucneHHOE MOAETUPOBAHNE
4. [reodpumnsrpanun. IlporpaMMHBIN KOMIUIEKC 6 0 0 0 0 3 0 4
Processing Modlow.

Tema 5. ITporpammustil Komruieke Ansdimat.
TeopeTnuecknue OCHOBBI, peJaKTOp BBOJA

5. |mHpopMarmu, 06padoTKa 7 2 0 0 0 3 0 49
OITBITHO-(DMIIBTPALIMOHHBIX OMTPOOOBAHHIA.

Tema 6. ITporpammHslil Kommuieke Ansdimat. Biok
OBICTPBIX THPOre0JOrMYECKUX pacueToB, OJIOK

6. (AHAMTHYECKIX Moziesiel, TogcyeT 3aIacos 7 5 0 0
MO/I3eMHBIX BOJI, PacyeT 30H CAHUTAPHOMN OXPaHb

Tema 7. Ilporpammueiil komruiekc MODFLOW.
TeopeTnueckre OCHOBBI, PeIlakTOp BBOAA

7. |mHpopMarmu, 06padoTKa 8 1 0 0 0 2 0 10
OTIBITHO-(DMJIbTPALIMOHHBIX OIIPOOOBAHMIA.

Tema 8. IIporpammusiii komiekc MODFLOW.
BJ10K OBICTPBIX TUAPOTre0JIOTHYECKHUX PACUETOB,

8. 0JIOK QaHATUTHYECKUX MOJEJNeH, TO/ICYET 3ar1acoB 3 1 0 0
MO/I3eMHBIX BOJI, PacyeT 30H CAHUTAPHOMN OXPaHBI.

1Toro 10 0 0 0 16 0 141

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)

Tema 1. BBogHas yacts. O630p NporpaMMHBIX NPOJAYKTOB, IIMPOKO NPUMEHSIEMBIX IS 00padoTKn
rUAporeoJornyeckoii nagopmamum.

3AE
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VY poBeHb pa3BUTHS I€0JIOTHYECKUX AUCIMIUIMH B Poccuu U cTerneHp ux KoMmbloTepusaiun. OT UCIIONb30BaHUS B
reoyiornyeckoil orpaciu coperckux kommsioTepoB EC 10-35, EC 10-45 B 1980-x rT. 10 CyNepKOMITBIOTEPOB B HACTOSAIIIEE
BpeMmsi. Perraemble 3aaurt 1 MPUKJIAHBIE TPOrpaMMbl. BO3MOKHOCTH MMPOKO MCHOIB3YeMBIX IPOrpaMMHBIX CpelicTB - Excel,
Statistica, Surfer, Arc-Gis, Map-Info. Bodamoxnoctu crienmduueckux nporpammubix cpeiacts - Credo, Autocad, Roxar,
Modflow, Hch, Cenexktop, Humda, Ansdimat, Teis, Regim. TenaeHuun pa3Butisi COBpEMEHHOU Ie0JIOrMu, TMIPOreoIoru U
VH)XEHEPHOM Ie0JIOruH.

Tema 2. Cratucruyeckast 0o0padorka nannbix. [Iporpammunie kommiekcnl Excel u Statistica.

OCHOBHbIE PUHIIUIIBL paboTHl ¥ Bo3MOxkHOCTU Excel u Statistica. @opmupoBaHue 1 peodpa3oBaHue UCXOIHBIX (DANIOB
JaHHbIX. CTaTHcTHYeCKas 00padoTKa U COOTBETCTBYIOLIME apaMeTphl - CpeiHee U BapHalus, Mojia M MeAuaHa.
Koppensimonnsiii ananmms. PerpeccnoHHbIi aHamu3. MeTosl MHOTOMEPHON CTATUCTUKY - (DAKTOPHBIN, KITACTEPHBIN 1
JVCKPHMHUHAHTHBIN aHaM3bl. Mcronb30BaHne KOPPETSLMOHHBIX CBSA3eH, ypaBHEHUI PErpeccur U pe3yJIbTaToOB
COOTBETCTBYIOLIMX aHAJIN30B MHOTOMEPHOW CTATUCTHKU B MOJEINPOBAHHH.

Tema 3. IIporpammaslii komiuiekce Surfer.

Boamosxnoctu Surfer. @opMupoBanne NCXOTHBIX (DAIIOB JaHHBIX; UMIIOPT M 9KCTIOPT AaHHBIX. OnndpoBKa Kapr.
3aiokeHHbIe B TIPOrpaMMe METO/IbI MHTEPIOJISALMN JaHHbIX (CIUTaiiH, KpUTHHT U 1p.). CpaBHEeHHE OCHOBHBIX METOJIOB
MHTEepHoALMY JaHHbIX. 3-D MonenpoBanue. [TocTpoenne KapT M30JMHHUN M TPEXMEPHBIX oBepxHOcTel. OdopmileHne KapT
B COOTBETCTBUM C TPEOOBAHNSIMUA HOPMATHBHBIX JOKYMEHTOB K OTYETaM I10 Te€OJIOTHYECKOMY U3YUESHHIO HEJIp.

Tema 4. Yucaennoe mogesuponanue reoguibTpanun. Ilporpamvusii kommiekce Processing Modlow.

dusmyeckoe 1 MaTeMaTHIECKOe MOJCJIMPOBAHUE B T'NAPOIre€OJIOTUN. YucnenHoe MOJCJIMPOBAHNC I‘eO(i)I/UII)TpaHI/II/I n
reomMurpanuvu. TeOpeTI/I‘ICCKI/Ie OCHOBBI. CTpOCHI/IC HOH3GMHOﬁ FHI{pOC(l)CpI)I Y TUIIBI IOA3EMHBIX IIOTOKOB. rI/IJIpOHI/IHaMI/I‘[CCKaH
CETKa II0TOKa. FI/IHPOI‘GOHOFI/I‘ICCKHC napaMeTpbl, 3BHAYCHUA KOTOPBIX H606XOIII/IMI>I pyu MOACJIMPOBAHNN FCO(I)I/III])TpaHI/II/I n
reomMurpanuvu. FpaHI/I‘IHI)IC ycioBus. MGTOIIOJIOFI/IH CO3JaHuA FGO(I)I/UII)TpaLlI/IOHHI)IX MOHCHCﬁ - C60p HUCXOJHBIX NAHHBIX 1
cxemarusanuusd ruJporeoJIorn4eCKux YCHOBHﬁ, MPOCTPAHCTBEHHAS pa36I/IBKa " CO3JaHU€ NCXOJHOIO q)af/’ma JAaHHBIX,
KaIII/I6pOBKa MOJEJIN U ITPOTrHO3HBbIE PACYCTHI.

Modlow kak cBoe0Opa3HBIil CTaHAAPT MOJAEIMPOBaHUsA reodibTpaiuu. KoMMepueckue nmporpaMMHbie akeThbl Visual
Modlow, Processing Modlow, Modtech. OcHOBHbIE IPHHIIUITEI COCTaBIEHUSI CETOUHBIX Mojiesieil. BBo ncxoaHoi
uH(opmanun. ITapameTpsl cTalloOHApHON M HeCTaLIMOHAPHOM (pMIbTpalii. Bepudukaiys YuCIeHHBIX reorIbTPallMOHHBIX
mopeneit. CTpyKTypa BOAHOTO OajaHca YMCIIeHHbIX Mojeneil reoduibTpanyu. MoziempoBaHye nepeHoca 3arpsi3HeHus 1o
sHusM Toka. OcobenHoctr MozenpoBanusi OPP. DKCnopT AaHHBIX MOJIEIMPOBAHMS B IPYrHe TPOrpaMMbl 00pabOTKH.
HpaKTI/I‘{CCKI/Ie IMPpUMEPLI MPUMEHEHNUA YUCIIEHHOTO MOJACIMPOBAHNA B THAPOI€OJIOT .

Tema 5. Ilporpammabii koMiuieke Ansdimat. TeopeTuueckne 0CHOBbI, peIaKkTop BBoAa HH( OpManuu,
00padoTKa ONBITHO-(PUIBTPANMOHHBIX ONPO0OBaHUIL.

[penHa3naueHue, cTpykTypa u BoaMoxHoctu Ansdimat. OcoGeHHOCTH BBOJIA MCXO/IHOM MH(popMatuy. VIMIIOpT UCX0qHOM
nHpopmanuu. ['maporeosiornyeckas cxemarusauus. [IpuHIUIBL 06paGOTKH ONBITHO-(DUIBTPALIMOHHBIX OIPOOOBAHUM.
OCHOBHbIE METO/Ibl 00paOOTKH Pe3yJIbTATOB OMBITHO-(PMIIBTPALIMOHHBIX PaboT (0MpoOoBaHmii) - rpad0aHATIUTUIECKHNA, METO]
STAJIOHHOH KPUBOH, METO Tog00pa pelieHreM NPpsIMbIX U OOpaTHBIX 3a7a4.

Tema 6. IIporpammurbiii kommiekce Ansdimat. Biiok 6b1CTPBIX THAPOTre0JOrnYeCKUX PacyeToB, 0J0K
aHAJUTHYECKHX Mo/eJiell, T0/IcUYeT 3alacoB M0/I3eMHbIX BO/I, pacyeT 30H CAHUTAPHOM 0XpaHbI

Perenne 3a1a4, NOCTOSHHO BCTPEYAIOLIMXCS B THAPOre0JIOrMYECKON MPaKTUKE, ¢ UCTIONb30BaHueM "[ Maporeosornyeckoro
KabKyssitopa”, BerpoeHHoro B Ansdimat. Brok ananutinueckux moneneid. [Tog6op onTUMainbHON POM3BOAUTENILHOCTH
BO03a00pHBIX CKBaXMH. OLIEHKA BIMAHUSA BOJOOTOOpa Ha OKPYKAIOIIYIO cpelly (pacyeT pa3MepoB JeNPECCUOHHON BOPOHKH
e€ pa3BUTUsA BO BpeMeHH). OLieHKa 3aracoB MOA3EMHBIX BOJ M PacyeT 30H CAHUTAPHOM OXpaHbl HOJ3EMHBIX BOJI03a00POB.

Tema 7. IIporpammubii kommiekc MODFLOW. TeopeTnueckue 0CHOBbI, peakTop BBoAa HH( opManuu,
00padoTKa ONBITHO-(PUIHTPANMOHHBIX ONPO0OBaHUIL.

[penHa3nauenue, cTpyktypa u BosMoxkHoctd MODFLOW. OcobGeHHOCTH BBOJIA MCXOIHOM MH(popManuu. VIMIIOPT UCXOJHOM
nHpopmaumu. ['maporeosiornueckas cxemarusanus. [IpuHIMITBL 00paGOTKH ONBITHO-(DHIBTPALIMOHHBIX ONPOOOBAHUM.
OCHOBHbIE METO/Ib 00PaOOTKH PE3yJIbTATOB OMBITHO-(PMIIBTPALIMOHHBIX PaboT (0rpoOoBaHuii) - rpad0aHATIUTUIECKHNA, METO
STAJIOHHOH KPUBOH, METOJ og00pa pelieHreM NpsIMbIX 1 OOpaTHBIX 3aad.

Tema 8. IIporpammabii kommiekc MODFLOW. Biok 0bICTPBIX THAPOre0J0rniecKux pacieToB, 6JI0K
aHAJUTHYECKHX Mo/ieJIell, T0IcCYeT 3anacoB M0/I3eMHbBIX BO/I, pacyeT 30H CAHUTAPHON OXPaHBbI.

Perenue 3a1a4, NOCTOSHHO BCTPEYAIOLIMXCS B THAPOr€0JIOrMYECKON MPAKTUKE, C UCTIOIB30BaHueM "[ MIporeosornyeckoro
kajbkyJsitopa”, BecrpoenHoro B MODFLOW. Biiok ananutuyeckux mogeneid. [1og0op onTumasbHO#R NpOU3BOAUTEIbHOCTH
BOJ03a00pHBIX CKBaXUH. OIleHKAa BAMSHHS BOZOOTOOPA Ha OKPYXKAIOLIYIO cpeay (pacyeT pa3sMepoB AeNPEeCCUOHHON BOPOHKHU U
e€ pa3BUTUsA BO BpeMeHH). OLleHKa 3aracoB MOA3EMHBIX BOJ M PacyeT 30H CAHUTAPHOM OXpaHbl MOJ3EMHBIX BOJI03200POB.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCceYeH s JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
JUCHUTINHE (MO/IYJII0)

3AE
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Bce o reonoruu (HeodurmanbHeiil cat reopaka MI'Y) - http://geo.web.ru/
I'eonmornyeckast oudmoreka Geokniga - http://www.geokniga.org/
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MNudopmarmonnas cucrema - http://window.edu.ru/library ?p_rubr=2.2.74.9

HayuHast snekTpoHHasi 6ubnroteka - http://elibrary.ru/defaultx.asp

Caiit Poccuiickoro coro3sa ruporeosioros - http://rosgidrogeo.com/

Henrp T'uaporeoskonorust CIT60 UT'S PAH - www.hge.pu.ru/

AnekrponHas 6udimoreka Hedrb-ras - http://www.oglib.ru/

9. MeToanuecKne YKa3aHHA UIA 00yJaIOMMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéot

MeToanueckue peKOMeH1anuu

JICKIIKN

CoBpeMeHHbIe KOMIIBIOTEPHBIE TEXHOJIOTHH - 3TO (pyH/IaMeHTaJIbHAs 0a3a, OBJIaJICHUEe KOTOPOil 1aeT BHITYCKHUKY
GoJIbIIIe KOHKYPEHTHBIE MTPEMMYIIECTBa P TpyAoycTporictBe. COBpeMeHHast THIPOreosIoris HeMbIcaMa Oe3
KOMIBIOTEPHOTO MOJIETMPOBAHUS THIPOreOANHAMUYECKUX U ITMIPOreOXUMUYECKHX MIPOLIECCOB (MOAETMPOBAHUS
reopMIIbTPALIUK U TeOMUTrparun). MeToapl MOAEIMPOBAaHUS UCTIONIB3YIOTCS MPH OLIEHKE 3aracoB MOA3EMHbIX BOJ,
pa3padoTKe KPYIHBIX MECTOPOKICHHH ITOJIE3HBIX UCKOTIAEMBIX, TJIe ITPEAIONAraloTcsl 3HaYuTe IbHbIe
BOJIOIIPUTOKH B TOPHBIE BHIPAOOTKH, TIPH MPOBE/ICHUH Pa3IMYHBIX T€0IKOJOTMUECKUX U THIPOT€0IKOIOTMUECKHX
uccienoBaHui, u T.1. OcBOeHHE KOMITBIOTEPHOTO MOJEIMPOBAHUS MPOLIECCOB, MPOUCXOASIINX B MOJ3EMHOIM
ruzipocepe, - 3TO MOBBIIIEHNE CBOEH KOHKYPEHTOCIIOCOOHOCTH, a TaKke MPUOOIIEHNE K CAMOMY COBPEMEHHOMY
Y MHTEPECHOMY METOJly UcciieoBaHUM. JIEKIIMOHHAsA 4acTh Kypca IMOCBSAIIEHa PACCMOTPEHHIO TPUHLUIOB
TUJIPOre0JMHAMUYECKOTO ¥ THIPOTre€OXMMHUYECKOr0 MOJISIIMPOBAHM S, a TaKke HanboJiee IIMPOKO UCII0JIb3YEeMBbIX
MPOTrPaMMHBIX CPEACTB. 3aJI0roM YCIIEIIHOTO OCBOEHHU s KypcCa, a CIeI0BATEIbHO U METOJJOB KOMITBIOTEPHOTO
MOJIEIMPOBAHUs SIBJISIETCSI OTBETCTBEHHOE OTHOIIEHHE K 3aHATHAM U JOOPOCOBECTHOE BHIIOJIHEHNE JOMAIIHHUX
3aJaHU.

JabopaTopHbIe
paboTh

OCHOBHasI YaCTh JJA0OPATOPHO-MIPAKTUIECKUX 3aHSATUI MOCBSAIIEHA OCBOEHUI0 OCHOBHBIX [TPOrPAMMHBIX TAKETOB
(KOMILIEKCOB), IPUMEHSIEMbIX B COBPEMEHHOW MUPOBO# THIPOre0IOruuecKoi npaktuke - 31o Excel, Surfer,
Statistica, Processinf Modflow, Ansdimat. [Ipenmnonaraercst pemneHre HanboJiee YacTo BCTPEUYAIOIIXCS
MPAKTUYECKUX 33124 Pa3IMYHOrO YPOBHS CIOKHOCTH B YKa3aHHBIX KomILIekcax. CaMOCTosATeIbHOE OCBOEHUE
METOJJOB IMPOre0IOrMIecKOro MoIeIMpoBaHust 6e3 0ObSICHEHUI U TOMOIIH [TPENoaBaTe s MPAKTHYECKU
HEBO3MOXKHO. [109TOMY 3aJ10roM YCIEenHOro OCBOEHHUsI IUCUMIUIUHBI U IPUOOPETEHUsT HEOOXOAUMBIX U
BOCTPeOOBaHHBIX HA COBPEMEHHOM DPBIHKE TPY/Ia 3HAHUI U YMEHUII SIBJISIETCS] aKTHBHAs paboTa B MEPBYIO OYepe/b
Ha JJaGOPATOPHO-TIPAKTUIECKHUX 3aHATHUSIX.

€aMoCTOsI-
TeJibHast paboTa

OObEM ayIMTOPHBIX 3aHSTUI HEBEIIUK, 4 CO3JJaHNE KOMIBIOTEPHBIX MOJIEJIeH U PellieHHe MOJIENIbHBIX 3334
TpeOyIOT JOCTaTOYHO OOJIBIIOrO KOJIMYecTBa BpeMeHH. [103ToMy pelieHre OTAeNbHBIX 3a/1a4 U COCTaBJIeHHUE
HEKOTOPBIX MoJiesiell OyJeT HAaUMHATLCSI B KOMIIBIOTEPHOM KJIacce BMECTe C MPerojaBaTesieM, a X 3aBeplieHue -
B JIOMAIIIHUX YCJIOBUAX (MJIM CAMOCTOSITEIEHO B KOMITBIOTEPHOM KJIacCe BO BHE ayIUTOPHOE BpeMs). Y CIIEIIHOCTh
CaMOCTOSITEJILHOW pabOThl ONPEEISeTCs] CTENIEHbI0 YCBOSHHUST HEOOXOMMOI0 TEOPETUUECKOTO MaTepruaa u
NPaKTUYECKUX HABBIKOB MOJIEIMPOBAHMUsI, KOTOPBIE IPEMOJHOCATCS BO BpeMsl JJaOOpaTOPHO-NIPAKTUIECKHX
3aHATUIL.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3auer ITpu noaroToBKe K 9K3aMeHy 11e1eco00pa3Ho:

- BHUMATEJIbHO U3Y4UTb IIepeueHb BOIIPOCOB U OINPEAEIUTh, B KAKUX UCTOYHUKAX HAXOAATCA CBEJECHU,
HeoOXOUMBbIE /TSl OTBETA Ha HHUX;

- BHUMATEJIbHO MPOYUTATh PEKOMEH/I0BAHHYIO JINTEPATYPY;

- COCTaBUTb KpaTKHe KOHCIEKThl OTBETOB (IUIaHbl OTBETOB).

IK3aMEH DK3aMeH NPOXOJUT B KOMITHIOTEPHOM KJiacce. OOy4yaembie "BBITATMBAIOT" OJIMH TEOPETHUECKUI BOIIPOC U
MOJEJBHYI0 3aaa4y. OCHOBHOE M JOCTATOYHO JUTUTEILHOE BPEMsI yXOIUT Ha perieHue 3agaui. OHa MOXeT
BKJIIOYaTh HEOOXOAMMOCTh CO3/IaHUS U KATMOPOBKY MOJZIENIM M PELIeHMs] HECKOJIBKUX MPOTHO3HBIX 33/1a4 Ha 3TOR
Moge. OAMHAKOBBIX 3a/1a4 HET, I09TOMY YCIIEITHOE POXO0KJEHIE 9K3aMEHAILIIOHHOTO MCIBITAHMS
TIpeAnoaraeT HaImure TBEPABIX HAYAIbHBIX HABBIKOB KOMITBIOTEPHOTO YHMCJIEHHOTO MOAICTMPOBAHNUS 1 HABBIKOB
CTATUCTHUYECKOW 00PabOTKU UCXOAHOM Ie0JIoro-THpOreoornyeckon nHhopMaIum.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3y€EeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHme 06pa30BaTe.III)HOFO mpornecca 1no AIMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHUAIOB.
MynpTUMeaniiHas ayAUTOPUSL.
KomrbloTepHBIi Kitacc.

SAEKTPOHHBH
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1utanoM no Harpasienuio 05.03.01
"Teonorus” u npoguimo noaroroBku "MHxeHepHas reojorust U rugporeosorus .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.03.01.02 Komnvlomeproe mModeauposanue 8 2udpozeonozuu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 05.03.01 - I'eosorus

ITpoduns noxroroBku: MHxkeHepHas reoslorus U TuIporeosorus
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 00yueHus: 3a04HOE
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. KommbiotepHoe MonemupoBanue : yaeOHuk / B.M. I'panmos, I'.B. OeukuHn, [1.B. OBeukuH, 1.B. Pymakos. - Mocksa : KYPC :
NHOPA-M, 2023. - 264 c. - ISBN 978-5-906818-79-9. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/1896364 (nara obpamenus:: 22.01.2025). - Pexxum goctyna: no noanmcke.

2. Edpemos, I'. . MonenmpoBaHue XMMHKO-TEXHOJOTHMYECKHX rpoueccos : yueOHuk / M. E¢peMoB. - 2-¢ U3a., UCHp. U IOI.
- Mocksa : UTHOPA-M, 2023. - 260 c.- (Beiciee o6pazoBanue: bakanaspuar). - DOI 10.12737/1090526. - ISBN
978-5-16-016255-3. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1913021 (nata oOpamuieHus:
22.01.2025). - Pexum goctyna : 0o HOATMHUCKE.

3. Iepesepraiino, T.I'. OcHoBH reonoruyeckoro 3D-monemuposanus B IIK Petrel 'Sclilimiberger' : npaktukym / T.I'.
ITepesepraitnio ; ToMCKUI NONUTEXHUUECKUNA YHUBEPCUTET. - ToMck : M3garenbcTBo TOMCKOro MOJIUTEXHUYECKOTO
yuuBepeurera, 2017. - 112 c. - Tekcr : anekrponnsii. - URL: https://znanium.com/catalog/product/1043886 (nara o6parenus:
22.01.2025). - Pexum goctyna : o HOATHUCKE.

4. leena, B.C. KomnblotepHoe MofennpoBaHie B HedTerazoBoM sene : yueoHoe nocodue / B.C. [leeBa; Tomcknit
MOJIUTEXHUUECKUI YHUBEpcUTeT. - ToMck : M3parenscTBo ToMCKOro nonmrexHudeckoro ynusepcurera, 2018. - 86 c. - ISBN
978-5-4387-0806-3. - Tekcr : anexTpoHHIi. - URL: https://znanium.com/catalog/product/1043846 (naTa obparueHus:
22.01.2025). - Pexum goctyna: o NOJMKCKE.

5. CepebpsikoB, A. O. DKoJIOrnUecKoe 1 reojJormieckoe MoIeIMpoBaHue MecTopoxaeHnl : MoHorpadusi / A. O. CepeOpsikoB,
0. 1. Cepedpsikos. - Cankrt-IletepOypr : Jlanb, 2022. - 356 c. - ISBN 978-5-8114-3350-6. - Tekcr : anextponHsiii // Jlass :
3JIeKTPOHHO-OMOmMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/206327 (nata obpammenus: 22.01.2025). - Pexum
JOCTYyIa: 1Jisl aBTOPU3. TOJIb30BaTENIeH.

lonoJsHATENLHAS JUTEpPATYypa:

1.Kanuaus, D.B. MHXeHepHO-TeoIornYeckre pacyeTsl U MojieipoBaHue : yuyeOHuK / Kammaun D.B. - Mocksa: M3natenscTBo
MockoBcKoro rocyaapcTseHHoro yausepeureta, 2006. - 256 c. - ISBN 5-211-04961-6 - Teker : anektponnsii // 35C
'KoncynbranT crymenra’ : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN5211049616.html (zata obpareHust:
22.01.2025). - Pexum gocTyna : o HOATNHUCKE.

2. BosneceHckuii, A. C. MopenmpoBanue (pu3n4IecKx MpoLeccoB B TOpHOM jiesie. KoMmbioTepHOe MOIeTMpoBaHue : ydeOHoe
nocobue / A. C. Boznecenckwuii, M. H. Kpacuios, f. O. Kytkus. - Mocksa : MUCHUC, 2018. - 97 c. - ISBN
978-5-906953-08-7. - Tekcrt : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/108042 (nata obpamenus: 22.01.2025). - Pexxum jocTyna: Uist aBTOpU3. TOJIb30BATEIICH.

3. I'punesckuii, C. O. I'maporeoguHaMu4ecKoe MOAEIUPOBAHNE B3AUMOIENCTBUSI MOI3E€MHBIX U IOBEPXHOCTHBIX BO/, :
monorpacus / C.O. I'punesckuii. - Mocksa : UHOPA-M, 2023. - 153 c. - (Hayunas msicis). - DOI 10.12737/615. - ISBN
978-5-16-005256-4. - Tekcr : anexTpoHHsIi. - URL: https://znanium.com/catalog/product/1922278 (aata obparieHus:
22.01.2025). - Pexum goctyna: o NOAMKCKE.
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4. Munos, I' 4. , Ixadapos, 1. C. ['eHeTHUecKrue MOAEIN OCaJOUHbIX U BYJIKAHOT€HHBIX MOPOJ U TEXHOJIOTHUS UX (haluaabHOI
HHTEpIIPETALIMH 110 Fe0JIOro- reo(pU3NUeCKUM JaHHbIM: MOHOrpadus. - Mocksa: Magopmanmonnsiii nentp BHUUreocucrem,
2001. - 394c. - ISBN 5-8481-0008-X. - Tekcrt : anekrponnslil. - URL: https://znanium.com/catalog/product/349288 (nara
obpamenus: 22.01.2025). - Pesxum noctyna : 1o mojimcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.03.01.02 Komnvlomeproe mModeauposanue 8 2udpozeonozuu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 05.03.01 - I'eonorus

ITpoduns noxroroBku: MHxkeHepHas reoslorus U TuIporeosorus
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 00yueHus: 3a04HOE
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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