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 AMCIMILINHE: I'eonorus u pa3paboTka MECTOPOXKACHUI HETH U ra3a
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

Kypc: 1
KBaJIMpUKALS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocrasuin: E.B. BoiitenkoB

[Iporpamma obcyxneHa Ha 3aceqanuu kadenpa GyHagaMeHTaIbHBIX OCHOB ra3oBoro gena 11.04.2023



AHHOTANMA

Hucnurmumaa "Teonmorust U pa3paboTka MecTOpokJaeHui HedTn M raza" TpepHa3HadyeHa il CTYICHTOB
MarucTparypsl, oOydarommxcsi 1o HamnpasieHuio "HedrerazoBoe ameno". OHa uMmeeT LEIbIO O3HAKOMUTH
CTYAEHTOB C OCHOBHBIMM NPHHIMIIAMH T'€0JOTUH U METOJaMU pa3paboTKH MECTOpOXAeHHH He(TH M Tasa.
Kypc Bkmtouaer B cels u3yueHHe TakuX TeM, Kak reonorus, 3D reosnormueckoe MonenupoBaHUeE,
PVT-cBoiicTBa HedTH, Ta3a M MIIACTOBOIM BOJbI, pa3paboTKa Ta30BbIX M T'a30KOHJICHCATHBIX MECTOPOXKICHHIA,
reoMexXaHrKa, THAPOJUHAMUYECKOE MOICIIMPOBAHUE U OCHOBBI Pa3pabOTKK MECTOPOXKICHUN HEPTH U Ta3a.

1. leau u 3apauun

eap AUCUMNIMHBI

- O3HAKOMJICHHUC CTYACHTOB C OCHOBHBIMH TMIPpHUHOUIIAMH TCOJOTHUU W MCTOAaMHU pa3pa60TKH

MECTOPOXKJICHHUI HEQTH U Ta3a.

3agauu AU CHUILIHHBI

- O3BHAKOMJICHHEC CTYACHTOB C OCHOBHBIMH ME€TOJaMU I'€OJIOTHHU;

- MU3y4eHue NPUHLUHUIIOB 3D reosoruyeckoro MoieIMpOBaHus;

- nzydenue PVT-cBolicTB HepTH, raza u MaacToBOW BOJBI;

- O3BHAKOMJICHHUEC CTYACHTOB C MCTOAaMU paSpa6OTKI/I ra30BbIX U I'a30KOHJACHCATHBIX MeCTOPO)KHeHHﬁ;

- UI3YUYCHUEC NPUHIIUIIOB T€COMEXAHNUKU,

- UI3YUCHHUEC THAPOANHAMHNYCCKOI0O MOACINPOBAHUS;

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
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 HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
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, ra3a U MIaCTOBOM 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  MECTOPOXKACHUI
7 pasp POXKA 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



I'eonorus - OCHOBHBIE MOHATHS M IPUHIIMIIBI T€OJOTHH. [ eonornyeckne npoueccs U uxX BIUSHUE Ha
¢dbopMupoBaHue MecTOpoxIeHHH HepTH Hu Taza. leomormueckas KapTa M €€ COCTaBISIOIIUE.
CTpyKTypbl 3¢MHOH KOPBI M UX BIMSHKE Ha HOPMUPOBAHUE MECTOPOXKICHUN HEPTH U Ta3a.

2. 3D T'eonoruueckoe MOAEINPOBAHNE

[Mpuanmner 3D MonenupoBaHUs MECTOPOXKICHHUH HeQTH U Ta3a. Mcmonb3oBaHue TeoPU3NIESCKHX
JTaHHBIX 1715 noctpoenus 3D Monenu. MHTepnperanys JaHHBIX O CBOMCTBAX IUTACTA IS TOCTPOECHHUSA
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 MecTopokjeHuid HeTH u raza. McnonszoBanue PVT-cBoiicTB mpu BbIOOpE METOMOB
pa3paboTKU MECTOPOXKICHHH.

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

OcHOBHBIE METOIBI Pa3pa0dOTKU TIa30BbIX W Ta30KOHJACHCATHBIX MECTOPOXICHHH. 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.
OnpeneneHve MexaHUYECKMX CBOWCTB IulacTa. lcmonb3oBaHME IeOMEXaHMUYECKUX MoOened i
MPOrHO3UPOBAHMSI H3MEHEHHH MTPU Pa3padOTKe MECTOPOKICHUI.

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

OCHOBBI THIPOIMHAMUYECKOTO MOJCIMPOBAaHHS MECTOpOXIeHHH HedTH u raza. Mcnomb3oBaHue
THIPOJMHAMHYECKOH MOAETH Il TPOTHO3HMPOBAHHS IPOM3BOAUTEIBHOCTH MECTOPOXKICHUS U
BBIOOpA METOIOB Pa3pabOTKH.

7. OCHOBBI pa3pabOTKH MECTOPOXKACHUN HEPTH U raza

OcHOBHBIE METOIBI Pa3pabOTKH MECTOpOXKIeHUH HedTH W raza. Bribop MeromoB pa3zpaboTku B
3aBUCUMOCTH OT THIIA MECTOPOXKAEHUS U €ro TIeoJIOTHYECKUX XapakTepucTuk. OlLeHka
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 0CBOCHHE Kypca TpeOyeT HanpsKEHHOW caMOCTOSTEILHOU padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

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

— MOATOTOBKY K MPAKTUYECKUM 3aHSTHUSIM, BBIIOJIHEHUE JOMAIIHUX TEOPETUYECKUX U MPAKTUUYECKUX
3aIaHUM;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy H dK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa
IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa QyHaaMeHTaIbHBIX OCHOB ra30BOr0 Jieia
Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: E.B. Boiitenkon



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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITENLHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
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 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

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

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pPE3YyabTAaTC U3YUCHUSA OUCHUILINHBI «l'eomorus u pa3pa60TI<a MeCTOpO)KI[eHI/Iﬁ He(bTH u 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 mocnenctBuss MOXXET UMeTh HedTerazoBasi MPOMBINUICHHOCTh JUIsl OKpPYXKArolleld cpelbl u
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 mocnenctBusi MOXXET UMeTh HedTerazopas MPOMBINUICHHOCTh JUIsl OKpPYXKArolleld cpelbl u
3IIOPOBBS JTEONEH?

buier 1
XUMUYECKUI COCTaB MPUPOJHOTO ra3a U €ro CBOMCTBa

Kaxue mporpaMMbl UCIIONB3YIOTCS JIJIST MOJISTMPOBAHUS MIPOIIECCOB cOOpa Tra3a U MOATOTOBKU HE(DTH H
rasa?

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

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.



OHGHKa XOpouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS HaA IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBICTBOPUTENBHO 3 Oajia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBLHO 2 Oaia - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]ay.

OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems nposeneHus audepeHInpoBaHHOTO 3a4eTa 1 IK3aMeHa 00yJaronrecs MOTryT I0JIb30BaThCs
MpOrpaMMOM JHCHMIIMHBL, a TakKe CIPAaBOYHOM JINTEPATYpPOM, BBIYMCIUTEIBHON TEXHUKOM,
KOHCIIeKTaMH JieKiui. JuddepeHIupoBaHHbI 3a4€T U DK3aMEH MOXET MPOBOJUTHCS IO HTOTaM
TEKylIell YCIEBaEMOCTH M CIaud 3aJaHUd WIM IIyTEM OpraHHU3allM CIENHAJIbHOIO OIpoca,
MPOBOJIUMOTO B YCTHOH (opme.



