degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JMpeKTOp HHCTUTYTA

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: I'eonorus u pa3paboTka MECTOPOXKACHUI HETH U ra3a

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
kadeapa QpyHaaMeHTAIBHBIX OCHOB ra30BOr0 Jieia

Kypc: 1

KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JInddhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMH) - DK3aMeH

AynutopHbIxX yacoB: 120 Bcero, B TOM 4ucIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: E.B. Boiitenkon

[Iporpamma obcyxieHa Ha 3acefanuu kadenpa QyHIaMeHTaIbHBIX OCHOB Ta3oBoro aena 11.04.2023



AHHOTANMA

Jucnurumaa "Teonmorust U pa3paboTka MeCTOpOXIeHW HedTH M raza" TpeaHa3HadyeHa Uil CTYJACHTOB
MarucTparypbl, oOydarommxcsi 1o HanpasieHuto "Hedrerazosoe geno". OHa MMeeT LENbI0 O3HAKOMHTH
CTYAEHTOB C OCHOBHBIMHM IPUHLMIIAMU I'€OJIOTHM M METOAaMH Pa3pabOTKU MECTOPOXKIEHHH He(TH U Trasa.
Kypc Bkmiouaer B ce0s wu3yueHHE Takux TeM, Kak reonorus, 3D reomorndeckoe MOIECIMPOBAHHE,
PVT-cBoiicTBa HedTH, Ta3a U MIACTOBOW BOABI, pPa3padOTKa ra30BBIX U Ta30KOHJICHCATHBIX MECTOPOXKICHUM,
reoMexXaHrKa, THAPOJUHAMUYECKOE MOICIIMPOBAHUE U OCHOBBI Pa3pabOTKK MECTOPOXKICHUN HEPTH U Ta3a.

1. leau u 3apauun

eap AUCUMNIMHBI

- O3HAKOMJICHHE CTYACHTOB C OCHOBHBIMH TNPUHLUIIAMH TEOJIOTHM W METOJaMH pa3paboTKu
MECTOPOXKJICHHUI HEQTH U Ta3a.

3agaun AUCOMIIHHBI
- 03HAKOMJICHUE CTYIIEHTOB C OCHOBHBIMHM METOAAMHU I'€0JIOTHY;
- MU3y4eHue NPUHLUHUIIOB 3D reosoruyeckoro MoieIMpOBaHus;
- nzydenue PVT-cBolicTB HepTH, raza u MaacToBOW BOJBI;
- 03HAKOMJIEHHE CTYAECHTOB C METOJaMHU Pa3pabdOTKH Ia30BbIX U Fa30KOHACHCATHBIX MECTOPOXKICHUN;
- U3y4eHUEe NPUHLUIIOB T€OMEXaHUKH;
- U3y4€HHUE TUAPOAMHAMUYECKOIO MOACIUPOBAHHUS;
- 03HAKOMJICHHE CTYAEHTOB C OCHOBaMH pa3pabOoTKU MECTOPOXKICHUI He(TH U rasa.

2. llepevyens popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BAaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBaTh HAy4HbIE TPOOIEMBI, [TOy4aTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HaTh:
- 3HaThb OCHOBBI I'€OJIOTHH ¥ METOJIbI Pa3pabOTKH MECTOPOXKACHHUH He(TH U ra3a.
YMETb:
- YMETb IPUMEHATHh MeTO/bl 3D reosoruyeckoro MoIeIupoOBaHus;
- UMeTh npencTasieHue o PVT-cBoiicTBax HedTH, ra3a 1 IIIACTOBOW BOJBL
- YMETh IPUMEHATH METO/IbI Pa3pabOTKH ra30BbIX U T'a30KOHICHCATHBIX MECTOPOXKICHHIA;
- YMETB pelarh 3a/1a4d FeOMEXaHUKH;
- YMETb IPOBOAUTH THIPOIUHAMUYECKOE MOEINPOBAHUE.
BJIaJIETh:

- IMETh MpeJICTaBlIeHue 00 OCHOBaX pa3pabdOTKU MECTOPOXKACHUH HedTH U raza.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
| OCHOBHbIE TNOHATHA W  IPUHIUIIBI ] ] ]
r€0JIOTUH
2 3D I'eonoruueckoe MOEIUPOBAHUE 7 7 7
3 PVT-cBoiicTBa HedTH, ra3za U MIacToBOH 7 7 7
BOJIbI
4 Paspabotka ra30BbIX " 3 3 3
ra30KOHICHCATHBIX MECTOPOXKACHUI
5 I'eomexannka 10 10 15
6 I'mopponnHaMuueckoe MOAETUPOBAaHNE 10 10 15
OcHOBBI  pa3pabOTKH  MECTOPOKACHUN
7 pasp POKA 10 10 15
He(TH U Taza
Nroro yacos 60 60 75
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennuii)

1. OcHOBHBIE TOHATHS U IPUHITUIIBI T€OJIOTHH



['eonorus - OCHOBHBIEC MOHATHS M IPUHIMIIBI T€OJOTHH. | eoJornueckue mpoueccs U UxX BIUSHUE Ha
dopMupoBaHue MecTOpoXxIeHMH He(dTH U ras3a. leomormueckas Kapra M €€ COCTaBISIOIIHE.
CTpyKTypbl 3¢MHOH KOPBI M UX BIMSHKE Ha HOPMUPOBAHUE MECTOPOXKICHUN HEPTH U Ta3a.

2. 3D T'eonoruueckoe MOAEINPOBAHNE

[Mpuanmner 3D MonmenupoBaHusi MecTopoXxaeHUH HedTH W raza. lcmonb3oBaHue TeoPU3NUESCKHX
JaHHBIX 1715 nocTpoenus 3D Monenu. MHTepnpeTanys JaHHBIX O CBOMCTBAX IJIacTa sl HOCTPOEHUS
3D mognenu. Ucnons3oanue 3D mMopenu Ui pa3pabOTKU MECTOPOXKAeHUH HeTH U rasa.

3. PVT-cBoiicTBa HEQTH, Ta3a U TIIACTOBOW BOJIBI

Onpenenenne PVT-cBoiicTB HedTH, raza u miactoBoil BoAsl. Briusaue PVT-cBoiicTB Ha mponecc
pa3paboTku MecTopokJeHHid HedTn U raza. Mcmonb3oBanne PVT-cBOHCTB mpu BBIOOpE METOIOB
pa3paboTKU MECTOPOXKICHHH.

4. Pa3pa60TI<a Ta30BbIX U I'a30KOHJCHCATHBIX MeCTOpO)KI[CHI/Iﬁ

OcCHOBHBIE METOIBI Pa3padOTKM Ta30BbIX W T'a30KOHICHCATHBIX MECTOPOXICHWH. TexHomoruu
I0ObIYM W TPAHCHOPTUPOBKM Ta3a. OIEHKa 3amacoB Ta3a M ONpPEICICHHE HSKOHOMHYECKOM
1eIeco00pa3HOCTH Pa3pabOTKU MECTOPOXKICHHA.

Cemecrtp: 2 (Becennuit)
5. 'eomexanuka

OCHOBBI TEOMEXaHHUKH M €€ TNPUMEHEHHE INpu pPa3paboTKe MECTOPOXACHWH HepTH H rasa.
OnpeneneHue MexaHMYECKUX CBOMCTB Iutacra. Mcmosb3oBaHUEe reoMeXaHUMUECKHUX Mopened Ui
MPOrHO3UPOBAHMSI H3MEHEHHH MTPU Pa3padOTKe MECTOPOKICHUI.

6. rI/I,E[pO,Z[I/IHaMI/ILIeCKOC MOACIINPOBAHUC

OCHOBBI THIPOJMHAMUYECKOTO MOJEIMPOBAaHHS MeCTOpokIeHUi HedTn M raza. Vcmosnb3oBaHue
THIPOJMHAMHYECKOM MOAEIH ISl TPOTHO3MPOBAHHS MPOHM3BOIUTEIBHOCTH MECTOPOXKICHUS H
BBIOOpA METOIOB Pa3pabOTKH.

7. OCHOBBI pa3pabOTKH MECTOPOXKACHUN HEPTH U raza

OcHOBHBIE METOIBI Pa3pabOTKU MecTopoxaeHui HedTu u rasa. Beibop meromoB pa3paboTku B
3aBUCUMOCTH OT THUIIA MECTOPOXKIEHHMS U €ro TIeOJIOTMYECKUX XapakrepucTtuk. OneHka
SKOHOMHUYECKOH LIeIeco00pa3HOCTH pa3padoTKU MECTOPOXKICHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM U SKPAHOM.

KoMmrbroTepHBIii Kilace ¢ yCTaHOBJICHHBIM MpOrpaMMHBIM obectieueHueM Pipesim, HYSYS u ANSY'S
CFX.

MynpTUMEAUIHBIN OPOEKTOP U 3KpaH I IPOBEACHUS JEKIIMOHHBIX 3aHATHIM.

JlabopaTtopHoe 060opyaoBaHUE U1 TPOBEACHUS MPAKTUUECKUX 3aHITUN 110 TEXHOIOTUAM NIepepadoTKU
rasa 4 KOMIPECCUu rasa.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. HedrerazoBoe aeno. [onneiii kype [Teker] : 150-neTrro MupoBoii HedTenoObun nocesmaercs / B.
B. TerenemuH, B. A. f3eB - lonronpynueiitlaTennext,2009



JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHOOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSICHHBII MAIIMHHOMY O0Y4eHHIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

2. http://shad.yandex.ru — caldT mkosbl aHamu3a JaHHBIX SHJEKCa.

3.
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%B
D%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%
B8%D0%B5 %28%D0%BA%D1%83%D1%80%D1%81 %D0%BB%D0%B5%D0%BA%D1%86%
D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1
%86%D0%BE%D0%B2%29

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCHUIIMHE (MOIYJII0), BKJII0YAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha zamsaTusax HCTIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIHOYAad ACMOHCTpAIUIO HpeSCHTaL{Hﬁ.

B nporiecce caMocTosSTENbHOM PabOThl 00YYarOLIHXCs TPEIIONAraeTCs UCTIONB30BaHUE TAaKUX
nporpamMmHbIX cpeacT, kak WEKA, IPython Notebook u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAJIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa Haja TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— npopaboTKy yueOHOro Marepuaia (0 KOHCIEKTaM JeKIHH, yueOHOM U HayYHOH JINTepaType);

— MOATOTOBKY K MPAKTUYECKUM 3aHSTUSAM, BBIIOJHCHUE JOMAIIHUX TEOPETHUUYECKUX U MPAKTUYECKHUX
3aIaHUM;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy H dK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ABHUAIMOHHBIC TEXHOJIOTUU
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: E.B. BoiiTeHkoB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJabTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITENLHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
I1K-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHUe) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUA OUCHUIIJIMHBI «[eomorus u paspa60TI<a MeCTOpO)KILeHI/Iﬁ He(bTI/I n rasa»

00yJaromuiics JOmKeH:

3HATb:

- 3HaTh OCHOBBI I'€OJIOTHH ¥ METOJIbI Pa3pabOTKH MECTOPOXKACHHUH He(TH U ra3a.

yMeThb:

- YMETb IPUMEHATHh MeTOAbI 3D reo0ruyeckoro MoeIupoOBaHus;
- UMeTh npencTasieHue o PVT-cBoiicTBax HedTH, ra3a U IIIACTOBOM BOJBL
- YMETh IPUMEHATH METO/IbI Pa3pabOTKHU ra30BbIX U T'a30KOHICHCATHBIX MECTOPOXKICHHIA;

- YMCTh pC€UIaTh 3aJa41 TCOMCXAaHUKH,

- YMETb NPOBOAUTL THAPOAUHAMUYICCKOC MOACIINPOBAHUC.

BJA€Th:

- IMETh MpeJICTaBlIeHuEe 00 OCHOBaX pa3pabdOTKU MECTOPOXKACHUH HeTH U rasza.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0




- Kakue sTamnsl BKIro4aeT reosioropasBeika HeTera3oBbIX MECTOPOKICHUN ?

- Kakue TexHOMOruM NCone3yrorest npu go0erde HeTH U ra3a?

- Kakune sxoHOMHYECKHE U FOPHINYECKUE aCIIEKThI BaXKHBI JJIs1 He(Tera3oBoii oTpaciun?

- Yro Takoe HedrerazoBas NPOMBIIIICHHOCTh M KaK OHA BIMAET HA MUPOBYIO SKOHOMUKY?
- Kakue TeXHOIOrum NCnosb3ytoTes P TPAHCTIOPTUPOBKE HE(TH U raza?

- Kakue mocnenctBus MOXXeT WMETh HedTerazoBas MPOMBIIIICHHOCTh JJII OKPYXKAIOMIEH cpelbl W
3IIOPOBBS JTFONEH?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cllauk AuddepeHIIMpOBaHHOTO 3a4eTa 1 HK3aMeHa!

- XuMHYEeCKU COCTaB MPUPOIHOIO I'a3a U €ro CBONCTBA

- TexHnonoruu nepepabOTKH ra3a U KOMIPECCHH Ta3a

- IIpoueccsl cObopa ra3a u ra3oBoro KoHjaeHcaTa

- OCHOBBI MOJICJIUPOBAHUS MTPOLIECCOB cOOpa raza M MOATOTOBKH HE(TH U ra3a

- TexHonorun noseImeHus 3hHEeKTUBHOCTH cOOpa ra3a U Ta30BOro KOHACHcaTa

- Kakue sTansl BKIro4aeT reosioropasBeika HeTera3oBbIX MECTOPOKICHUN ?

- Kakue TexHOMOrum ncmone3yorest npu go0erde HedTH U ra3a?

- Kakne sxoHOMHYECKHE U FOPUINYECKUE aCIIEKThI BaXKHBI 17151 He(Tera3oBoi oTpaciun?

- Yro Takoe HedrerazoBas NPOMBIIIICHHOCTh M KaK OHA BIMAET HA MUPOBYIO SKOHOMUKY ?
- Kakue TeXHOIOrum NCnob3ytoTCs IPH TPAHCTIOPTUPOBKE HE(TH U raza?

- Kakue mocnenctBus MOXXET MMETh HedTerazoBas MPOMBIIIICHHOCTh JJII OKPYXKAIOMIEH cpelbl U
3IIOPOBBS JTEONEH?

buier 1
XUMUYECKUI COCTaB MPUPOJHOTO ra3a U €ro CBOMCTBa

Kaxue mporpaMMbl UCITONB3YIOTCS 71T MOJISTUPOBAHUS MPOIIECCOB COOpa ra3a U MOATOTOBKU HepTH U
rasa?

buner 2
Iporneccrl cOopa ra3a u ra30BOro KOHAEHCATa
Kakne sxoHOMUYECKHE U FOPUIMYECKUE acTIeKThI BaXKHBI JIJIsl He(hTera3oBoii oTpaciu?

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO § OamioB - BBICTAaBJIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0Jlyu€HHbIE 3HAHMS Ha IIPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.



OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYICHTY, IOKa3aBIIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISACTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

OreHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpemst mpoBenenus audhepeHIrpoBaHHOTO 3a4eTa U 3K3aMeHa 00yJarouecss MOTyT MOJIb30BaThCs
MpPOrpaMMOM JHCLUMIIIMHBL, a TaKkKe CIPAaBOYHOM JINTEPATypOil, BBIYMCIUTEIBHON TEXHUKOM,
KOHCIieKTamMH Jieknui. JnddepeHnnpoBaHHbIil 3aueT M 3K3aMEH MOXXET NPOBOAMTHCS MO HTOraM
TEKylIE YCIIEBaEMOCTH M CHa4d 3aJaHHd WM IyTeM OpraHu3aluy CHEUAJIBHOIO OIpoca,
MPOBOJIUMOTO B YCTHOH (opme.



