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: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
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 3HaeT W CHocoOEH  WCIIONB30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
HAy4YHbIC 3HAHWS M HOBBbIC HAyYHBbIC MPUHIUIBI U METOIbI
WCCIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
TEXHUKHU

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MH(QOPMATUKU U BBIYUCIUTEIHHON TEXHUKH M CHOCOOCH MX
OPUMEHATh MpPH PEHIeHWH 3a1ad  [podeCcCHOHATBHOMN
JEeSITeIbHOCTU

[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEOBATEIHCKOU
JEATEIILHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (QMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX HCCIICIOBAaHMI U HAaBBIKAMHU HX
MPOBEICHUS

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH
MaTeMaTHYEeCKUH anmnapar ¥ alfOPUTMBI,

[IK-2.2 YMeeT mpUMEHAThH MONyYEHHbIC 3HAHUS B OOJIACTH
(yHIaMEHTaNbHBIX HAYYHBIX OCHOB T€OPUH MH(OpMAIH U
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  AEATENbHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoil 00pabOTKH CHUTHAJIOB, HCIOJIB30BAHUSI CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBaHus,
OoubnmorpaduyecKkoro MoMcKa, OMBIT PabOTHl C HAyYHBIMU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeleHUs HAy4YHOH JUCKYCCHH U
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11RK-D DJIdACCT HdBbIKAMU y‘i'dC'l‘l/l)l B H'dy‘-ll—lblx
JCKYCCHSIX, BBICTYTUICHHUS C COOOIIEHUSIMH U
JIOKJIaJaMU yCTHOTO, MUCbMEHHOTO U
BHUPTYaJIbHOTO (pa3MelieHue B
MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HCCIIEIOBaHUH

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWH, 3aJaBaTb BOMNPOCH H
OTBEYaTh HAa IIOCTABJIECHHBIC BOMPOCHI IO TEME Hay4YHOH]
pabotbl

[IK-3.3 MMeer mpakTUYECKUH OMNBIT y4acTUs B HAyUYHBIX
CTyA€HYECKHX KOH(QEpeHIHMAX, OYHBIX, BHUPTYaJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

IMK-1.1 3HaeT NOPUHIMIBI TOCTPOSHHUS HAyYHOW pPadOTH,
Merogsl cOopa W aHanmM3a TONYYSHHOTO MaTepHala,
CIOCOOBI apryMEHTAllMu; BIAJEET HAaBBIKAMU MOATOTOBKH
Hay4yHbIX  0030poB,  myOnukauui,  pedepatoB u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 YMmeer pemarb Hay4dHbIE 3aJa4d C TOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepuUKAIUH MOJENIeH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 HMmeer mnpakTUYeCKWH ONBIT BBICTYIUIEHUH |
HAy4YHOW apryMEHTAIlMH MPH aHalu3e OObeKTa HaydYHOW U
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HaTh:
- 3HaTh OCHOBBI I'€OJIOTHH ¥ METOJIbI Pa3pabOTKH MECTOPOXKAeHHI He(TH U ra3a.
YMETb:
- YMETb IPUMEHTHh MeTOAbl 3D reos0ruyeckoro MoeIupoOBaHus;
- UMeTh npencTanieHue o PVT-cBoiicTBax HedTH, ra3a U IIIACTOBOW BOJBL
- YMETh IPUMEHATH METO/IbI Pa3pabOTKHU ra30BbIX U T'a30KOHICHCATHBIX MECTOPOXKICHHIA;
- YMETh pemarh 3a/1a4d FeOMEXaHUKH;
- YMETb IPOBOAUTH T'HAPOIUHAMUYECKOE MOIEIMPOBAHUE.
BJIaJIETh:

- IMETh MpeJICTaBlIeHUEe 00 OCHOBaX pa3pabdOTKU MECTOPOXKACHUH HeTH U rasza.

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

4.1. Paznenbl nuctMIInHbl (MOYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| OCHOBHbIE MNOHATHA W  IPUHIUIIBI ] ] ]
r€0JIOTUH
2 3D I'eonoruueckoe MOEIUPOBAHUE 7 7 7
3 PVT-cBoiicTBa HedTH, ra3za U MIacToBOH 7 7 7
BOJIbI
4 Pazpabotka ra30BbIX " 3 3 3
ra30KOHICHCATHBIX MECTOPOXKACHUI
5 I'eomexannka 10 10 15
6 I'mapponnHaMHuueckoe MOAETUPOBAaHNE 10 10 15
OcHOBBI  pa3pabOTKH  MECTOPOKACHUN
7 pasp POKA 10 10 15
He(TH U Taza




Wtoro wacos 60 60 75

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. OcHOBHBIE TOHATHS U IPUHIUIIBI T€OJIOTHH

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

2. 3D T'eonoruueckoe MOAEINPOBAHNE

[puanmner 3D MonmenupoBaHusi MecTopoxaeHUH HedTH W raza. lcmonb3oBaHue TeoPU3NIESCKHX
JaHHBIX 175 nocTpoenus 3D Monenu. MHTepnpeTanns JaHHBIX O CBOMCTBAX IJIacTa sl HOCTPOSHUS
3D mognenu. Ucnons3oanue 3D Moxaenu i pa3pabOTKU MECTOPOXKIeHUH HepTH U rasa.

3. PVT-cBoiicTBa HEQTH, Ta3a U TIIACTOBOW BOJIBI

Onpenenenne PVT-cBoiicTB HedTH, raza u miactoBoil BoAsl. Biusaue PVT-cBoiicTB Ha mponecc
pa3paboTku MecTopokJeHnii HedTh 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'a30KOHACHCATHBIX MECTOPOXKICHUH. TexHoiorun
I0ObIYM W TPAHCHOPTUPOBKM Ta3a. OLEHKa 3amacoB Ta3a M ONpPEICICHHE HSKOHOMHYECKOM
1eJIeco00Pa3HOCTH Pa3pabOTKU MECTOPOIKICHH.

Cemecrtp: 2 (Becennuit)
5. 'eomexanuka

OCHOBBI TEOMEXaHUKHM M €€ TNPUMEHEHHE INpu pPa3paboTKe MECTOPOXACHWH HepTH H rasa.
OnpeneneHre MexaHUYECKUX CBOMCTB Intacra. Mcmosb3oBaHME reoMeXaHHMUECKHUX MoAened Ui
MPOrHO3UPOBAHMSI N3MEHEHHH MTPU Pa3padOTKe MECTOPOKICHUI.

6. rI/I,I[pO,Z[I/IHaMI/ILIeCKOC MOACIIUPOBAHUC

OCHOBBI THJIPOJMHAMUYECKOTO MOJEIMPOBAaHHS MeCTOpokIeHUi HedTu W rasa. Vcmosnb3oBaHue
THIPOJMHAMHYECKOM MOAEIH ISl TPOTHO3MPOBAHHS MPOHM3BOIUTEIBHOCTH MECTOPOKICHUS H
BBIOOpA METOIOB Pa3pabOTKH.

7. OCHOBBI pa3pabOTKN MECTOPOXKACHUN HEQTH U raza

OcHOBHBIE METOIBI Pa3pabOTKH MecTopoxaeHui HedTu u rasa. Beibop meromoB pa3paboTku B
3aBUCUMOCTH OT THUIIA MECTOPOXKIEHHS U €ro TIEOJIOTMYECKMX XapakrepucTtuk. OneHka
SKOHOMHUYECKOH LIeIeco00pa3HOCTH pa3padoTKU MECTOPOXKICHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)




VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEANAIIPOEKTOPOM M SKPAHOM.

KomMmrbroTepHBIii Kilace ¢ yCTaHOBICHHBIM MTpOrpaMMHBIM obectieueHueM Pipesim, HYSYS u ANSY'S
CFX.

MynpTUMEAUIHBIN OPOEKTOP U 3KpaH I IPOBEACHUS JEKIIMOHHBIX 3aHATHI.

JlabopaTtopHoe 0b60opyaoBaHNE I IPOBEACHUS PAKTUUECKUX 3aHITUN 110 TEXHOIOTUAM IIepepadoTKU
rasa 4 KOMIPECCUu rasa.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

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

JomnonHurenbpHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.machinelearning.ru — npodeccrnonanbHbIii HHPOPMAIOHHO-aHATMTHYECKUN pecypc,
MOCBAIICHHBII MAIIMHHOMY OOY4€HHIO, PACIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikonsl aHanu3a JaHHBIX SHIEKCA.

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%BS5_%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%D]1
%86%D0%BE%D0%B2%29

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MYHBTHMeﬂHﬁHBIe TCXHOJIOI'MH, BKIIKOYad JEMOHCTPALIUIO npe3eHTau1/H71.

B npouecce camocTosTenbHOM PabOThl 00YHaIOIUXCs MPEIIONaraeTcsi HCIOIb30BaHUE TAaKUX
nporpaMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOAMMOE BpeMs [uii padoThl CTyAGHTa HaJ TEMOW.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIWiA, y4eOHOW W HayYHOU JINTEpaType);

— TOJTrOTOBKY K HMPAKTHYECKHM 3aHATHSM, BBIIOJIHEHHE JOMALIHUX TEOPETUYECKUX U MPAKTHUECKUX
3aJIaHUM;

— MOJTOTOBKY K AH()(hepeHIIMPOBAHHOMY 3a4eTy U IK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: Wudopmarnka 1 BEIYHCIATENbHAS TEXHAKA

npo¢uIb NOArOTOBKH: [IporpamMmHas uHKeHEpHUs
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 cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3HaeT W CcHocoOEH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
HAy4HbIC 3HAHWS M HOBBbIC HAayYHBbIC MPUHIUIBI U METOIbI
WCCIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
TEXHUKH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKH M CHOCOOCH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

NPUMEHATh MpPH PEHIeHWH 3aJad  [podeCcCHOHATBHOMN
JEATEIIbHOCTH
[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEIOBATEIHCKOU

JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIe€T 3HAHUEM OCHOB (QMIIOCO(PHUU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX WCCIIEOBAaHMI U HABBIKAMHU HX
HPOBE/ICHHUS

[IK-2.2 YMeeT mpUMEHAThH MONyYEHHbIC 3HAHUS B OOJIACTH
(yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH MH(OpMAIMH U

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT

HAyYHO-HCCIIEJIOBATENILCKON  JIGATEIBHOCTH B 00NacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoil 00pabOTKH CHUTHAJIOB, HCIOJIB30BAaHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnmorpaduyecKkoro MoucKa, OMBIT PabOTHl C HAyYHBIMU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeleHUS HAy4YHOH UCKYCCHH U
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMALIMOHHBIX ~TEXHOJIOTHM, 3aJaBaTh BONPOCHl |
OTBEYaThb HAa IIOCTABJICHHBIE BOINPOCH MO TEME HAy4YHOH]
paboThI

[IK-3.3 Mmeer mpakTUHYEeCKUW OMBIT y4acTUS B HAyUYHBIX
CTyICHYECKUX KOH(EpPEHIHMSAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHLMIBI MOCTPOEHHUS HAyYHOW PpadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
crocoObl apryMEHTalWu; BajeeT HaBBIKAMH IOJATOTOBKH
Hay4YHbIX  0030poB,  mybOnukanui,  pedepatoB u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

IIK-1.2 ¥YMmeer pemars Hay4Hble 3aJadyd C MOHUMaHUEM
CYILECTBYIOIIMX IOAXOAOB K BEepU(PHKALUK MoOjenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTUYecKUW OMNBIT BBICTYIJICHUN U
HAy4YHOM apryMEHTAlMH MpH aHaju3e OObEKTa HaydYHOW U
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH



B pesynprare wu3ydenus guctmipinHbl «leonorms W pa3paboTKa MECTOpOXKACHWH HedTH W Taza»
00yJarouics JTOIDKEH:

3HATh:
- 3HaTh OCHOBBI T€OJIOTHH U METObI Pa3pabOTKH MECTOPOXKACHUI HeTH U raza.
yMeThb:
- YMETh IPUMEHATH METObI 3D reoJ0rn4ecKkoro MoJAEIUpPOBaHMS;
- UMeTh npejcTaBienue o PVT-cBolicTBax HeTH, Ta3a U TIIACTOBOM BOJIBL;
- YMETbh IPUMEHSTh METOABI pa3paOOTKH Ia30BbIX U Ta30KOHICHCATHBIX MECTOPOXKACHUH;
- YMETb pelarh 3a7a4d FeOMEXaHUKHU;
- YMETh IPOBOJIUTH THAPOAHMHAMHYECKOE MOAEINPOBAaHNE.
BJIaJeTh:
- IMETh MpeJICTaBlIeHue 00 OCHOBaX pa3padOTKK MECTOPOXKACHUN He(TH U rasza.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

- Kakue sramsl BKIrogaet reoJIoropa3Bcaka He(bTeFaSOBLIX MeCTOpO)I(I[eHI/Iﬁ?

- Kakue rexnonoruu HUCHOJIB3YIOTCA IpU ,Z[O6BILI6 He(bTI/I u raza?

- Kakue sxoHomMuueckue u HOPUINYCCKUC ACIICKThI Ba’KHbI IJIA HC(i)TCFaCSOBOfI OTpaCJ'H/I?

- Yto Takoe HC(i)TeFaZ%OBaSI MNPOMBIIIJICHHOCTD U KaK OHA BJIMACT HA MUPOBYIO 3KOHOMI/IKY?
- Kakue rexnonoruu HUCIOJIB3YIOTCA TP TPAHCIIOPTUPOBKE HC(i)TI/I u raza?

- Kakue mocnenctBus MoxeT MMeTh He(TerazoBas MPOMBILILIICHHOCTh U OKPYXKAlOIIeH cpensl u
3[IOPOBBS JTrONEH?

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuarumuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAa4H ,I[I/I(l)(l)epeHLII/IpOBaHHOFO 3a4€Ta U dK3aMCHa:

- XMMHUYECKHI cOCTaB MPUPOTHOTO raza U €ro CBOWCTBa

- TexHonoruu nepepabOTKU Ta3a U KOMIIPECCUH ra3a

- [Ipoueccrl c6opa ra3a u ra30BOro KOHAEHCATa

- OCHOBBI MOZICTIMPOBAHUS NPOLIECCOB cOOpa raza U MOAroTOBKU HEPTH U Traza

- Texnonoruu noseimeHus 3pGHekTHBHOCTH cOOpa ra3a U ra30BOro KOHAEHCATa

- Kakue sTamnbl BkitogaeT reojoropasseka HeTera3oBbIX MECTOPOXKICHUNA?

- Kakue TexHomornu ncnonb3yroTes npu 1o0bue Hetu U raza?

- Kakue sxoHOMU4ecKre U I0puINUeCKHe aCeKThl BayKHBI JJ1s1 HererazoBoil otpacin?

- Uro Takoe HedTerazoBasi IPOMBIIIICHHOCTh M KaK OHa BIMSIET HA MUPOBYIO SKOHOMUKY ?
- Kakue TexHOoI0rM MCHIONB3YIOTCS MPH TPAHCIIOPTHUPOBKE He(TH U raza?

- Kakue mocnenctBus MokeT MMeTh He(TerazoBas MPOMBIILICHHOCTh U OKPYXKAIOIIEH cpensl u
3[IOPOBBS JTrONEH?

buner 1
XHUMHUYECKHUI COCTaB IIPUPOLHOTO ra3a U €ro CBOMCTBa

Kakue mporpaMMbl HCIIOB3YIOTCS [T MOJICITMPOBAHKS TPOIIECCOB cOOpa ra3a v MOATOTOBKU HEPTH U
rasa?

Buier 2
[Ipomeccrl cOopa raza u ra30BOro KOHJAeHCATa

Kakune sxoHOMHYECKHE U OPUINYCCKUC ACIICKThI BaKHbI IJIs He(i)TeFa3OBOI>'I OTpaCJII/I?

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemst mpoBenenus audhepeHIrpoBaHHOTO 3a4eTa U 3K3aMeHa 00yJarouecss MOTyT MOJIb30BaThCs
MpPOrpaMMOM JHCLUMIIIMHBL, a TaKKe CIPAaBOYHOM JINTEPATypOil, BBIYMCIUTEIBHON TEXHUKOM,
KOHCIieKTamMH Jieknui. JnddepeHnnpoBaHHbIil 3aueT M 3K3aMEH MOXXET NPOBOAMTHCS MO HTOraM
TEKylI€l YCIIEBaMOCTH M CHa4d 3aJaHHd WM IMYyTEM OpraHu3aliy CHEUAJIBHOIO OIpoca,
MPOBOJIUMOTO B YCTHOH (opme.



