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: OcHoBBI He(hTEra30BOrO /e

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

Cemectp, hopMbl IpOMEXKYTOUHOM arTectanuu: 1 (oceHuuit) - JluddepeHpoBannblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: E.B. BoiitenkoB

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



AHHOTANMA

Hucuunnuna "OcHoBbl HedrTerazoBoro nena" MpegHa3HadeHa Jii MarucTPaHTOB, KOTOpPbIE IIAHUPYIOT
paborarhk B HedrerazoBoii orpaciau. Kypc oxBaTelBaeT OCHOBHBIE aCHEKThl HE(PTEra30BO MPOMBIIUICHHOCTH,
BKJIIOYAsl T€OJIOTHIO, AOOBIUY, TPAHCIIOPTUPOBKY M NEpepaboTKy yIIIEBOAOPOAOB, a TAKXKE IKOHOMHUUECKHE U
IOPUIMYECKHE acTIeKThl HepTerazoBoil oTpaciu.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (opMHUpOBaHHE Y MAruCTPaHTOB KOMIUICKCHBIX 3HAaHMW O He(Tera3oBoil MPOMBIILICHHOCTH U €€
0COOEHHOCTIX.

3agaum AUCUMIIHHBI
- 03HAKOMJICHHE C OCHOBaMH I'€0JIOTUU U T€0JIOTOpa3BeAKH He(hTera3oBbIX MECTOPOKACHUH;
- U3y4eHHUE TEXHOJOTUI TOOBIYH, TPAHCIIOPTUPOBKH U EPEPaOOTKU YIIIEBOAOPOIOB;
- aHAJIN3 SKOHOMUYECKUX U IOPUINUECKUX aCIIEKTOB HE(Tera30Bon OTpaciy;
- OLICHKA BJIMSIHUS He(Tera30Boi NPOMBIIUICHHOCTH Ha OKPYKAIOLIYIO0 CPEey U 310POBBE JIFOICH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3maer ® CHOCOOCH  HCIOJIL30BaTh B
npo(eCCUOHANBHON  JIEATENPHOCTH  (PyHJAaMEHTAIIbHBIC
HAyYHbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIUIBI U METOIbI
WCCIIeZIOBaHMI B 001acTH MHPOPMATHKY W BEIYHCITUTEIBHON
TEXHUKHU

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWH B 00JIaCTH HH()OPMATHKU U
BBIYMCIIUTEIBHON TEXHUKN

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
NPUMEHATh TpU  pEHIeHHH 3a1ad  npodeccHoHambHOM
JesITeTbHOCTH

I1K-2.1 3HaeTr OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
NEeSITETLHOCTH B 00JacTH WHQPOPMAIMOHHBIX TEXHOJIOTHUH,
BIIaJICET 3HAHWEM OCHOB (huiocopuu U METOIOJIOTUN HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMH WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U MPUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,

[IK-2.2 YMmeeT nmpuUMEHATH MOJyYeHHbIC 3HAHUSI B OOJIACTH
(byHIaMEHTaNbHBIX HayYHBIX OCHOB T€OPHH MH(OPMALUH H
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM e TEIbHOCTH

[K-2.3 Nwmeer MIPaKTUYECKUI OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECIOBATENIbCKON  JICATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu peLICHUs 3a1a4
uppoBoii 00pPaOOTKM CHTHAIOB, HWCIONB30BAHUS CETH

Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpaduyecKoro MoucKa, OMBIT PabOThI C HAyYHBIMU
MCTOYHUKAMH

[IK-3.1 3HaeT OCHOBBI BEACHHS HAYYHOHM ITUCKYCCHUH U
(OpPMBI yCTHOTO HAyYHOT'O BBICKA3bIBAHUS

IIK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOICHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

mrrdhAanararTr AT v famav) vanarmana

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WHPOPMALIMOHHBIX TEXHOJOTWH, 3aJaBaTb BOMNPOCHl H
OTBEYaTh HAa IIOCTABJIECHHBIC BOMPOCHI IO TEME Hay4YHOH]
pabotbl




Ilﬂ\i}UlJlVlaL\l/lUﬂﬂDlA vv lllA} Aa}}a1\1 \.«Pcl’
MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

[IK-3.3 Mmeer mpakTUUECKUW OMBIT yYacTUS B HAyUYHBIX
CTyICHYECKUX KOH(EpPEHIHMAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOJUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHLMIBI MOCTPOEHUS HAyYHOW padOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
crocoObl apryMEHTalWu; BajeeT HaBBIKAMH IOJATOTOBKH
Hay4YHbIX  0030poB,  mybOnukauui,  pedepatoB u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 ¥YMmeer pemars Hay4Hble 3aJadyd C MOHUMaHUEM
CYIIECTBYIOIIMX IIOAXOAOB K BEepU(PHKALUN MOjenei
MpPOrpaMMHOTO OOECHeyeHHss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTUYecKUW OMNBIT BBICTYIJICHUN U
HAy4YHOM apryMEHTAllMH NMPH aHaju3e OObEKTa HaydYHOW U
npodeccuoHaIbHON 1S TeIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

- 3HAaTb OCHOBBI I'COJIOTUHA U I'COJIOrOPaA3BCAKN He(i)TeFaSOBBIX MeCTOpO)KI[eHHﬁ;

- IOHUMATh TEXHOJIOTUH JOOBIUH, TPAHCIIOPTHPOBKU M MEPEpaOOTKH YIIIEBOJOPOJIOB;
- YMeTh aHAJM3UPOBATh IKOHOMUYIECKHE U IOPUIHMUECKUE aCTIeKThl He(pTera3zoBoil oTpaciu.
BIIAJICTh!

- OLIEHMBATH BIMSHUE HEPTEra30BOH MPOMBIIIJIEHHOCTH HA OKPY’KAIOILYIO CPEy U 3710POBbE JIIONIEH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOThI Camoct.
pabora

1 Beenenne B He(dTera3oByto ) ’ )
MPOMBIIIICHHOCTh

) l'eonorus u reoJIoropa3Beika 4 4 4
He(Tera30BbIX MECTOPOXKICHUH

3 Texnonorun 100bYM HEPTH U Ta3a 4 4 4

4 TexHOJI0rMU TPAHCHIOPTHUPOBKH HEPTH U 4 4 4
raza

5 Texnonorun nepepadoTKu HEPTH U raza 4 4 4

6 DOKOHOMHYECKUE ACHEKThl He(TerazoBou 4 4 4
OTpaciu

7 IOpunuueckue acnekTsl HedTerazoBoii 4 4 4
oTpaciu
Bnusinue HedTerazoBoit

8 MPOMBIIIJIEHHOCTH HA  OKPYKAIOIIYIO 4 4 4
Cpeny U 310pOBbe JIIOIEH

Nroro gacos 30 30 30

[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Beenenue B He(Tera3oByI0 MPOMBIIIJIEHHOCTh

XUMHYecKuii cocTaB MpUpoAHoro rasza. Ilpoueccs nepepaboTku raza. CoBpeMEHHBIE TEXHOJIOTUU
1yOokoi nepepaboTku raza. Hegrexumudeckue npoueccel Ha 0ase rasa.

2. I'eonmorus u reoJIoropa3Bcaka He(i)Tel"a3OBBIX MeCTOpO)K,Z[eHI/Iﬁ

CocraB 1 cBOIiCTBa ra3a U ra3oBoro konjaeHcara. CocraB ra3a u ero cBoWcTBa. ['a30BbIi KOHJICHCAT:
cocTaB U cBoiicTBa. OCOOEHHOCTH TPAHCIIOPTUPOBKU Ta30BOTO KOH/IEHCATA.

3. Texnomoruu n1o0kuu HeTH U raza

CoOop rasza u ra3oBoro konaeHcara. [Iporeccel cOopa raza u razoBoro KoHjencara. OdopynoBaHue
JUIs cOopa rasza ¥ ra3oBOTO KOHJEHcara. TeXHOIOTWH MOoBhIMeHUs 3((EeKTUBHOCTH cOOpa raza u
ra30BOT0O KOHJICHCATA.

4. TeXHOJIOTUU TPAHCIIOPTUPOBKU HEPTH U raza

[logroroBka, TpaHCHOPTHPOBKa W TmepepaboTka rasza. llpomecchl MOArOTOBKM Trasza K
TPaHCIIOPTHPOBKE.

TexHonoruu TpaHCTIOPTUPOBKU Taza. OCHOBBI IpoleccoB nepepaboTku rasza. OGopynoBaHMe s
nepepaboTKH rasa.

5. Texnonoruu nepepaboTku He(pTH U raza

KOMHpI/IMI/IPOBaHI/IC rasa. Hpoueccm KOMIIpCCCHUU Tra3a. 060py)10BaHHe JJIs1 KOMITPpECCUM Ira3a.
TexHOIOrny MOBBIICHHS 3(1)(1)6KTI/IBHOCTI/I KOMIIpECCHUU Tra3a.

6. DKOHOMHUYECKHUE aCTIEKTHl HehTera30BOM OTPaCIH

OcHoBBl MonenupoBaHusi cbopa raza u konjeHcara (Pipesim). OcHOBBI paGOTBl C MPOTPaMMHBIM
obecrieuenreM Pipesim. MonenupoBanue mporeccoB cOopa ra3a W ra3oBOro KoHjaeHcara. AHajiu3
PE3yJIbTaTOB MOJICIUPOBAHHSI.

7. FOpunuieckuie acnieKTbl He)Tera3oBoil oTpaciu

Mopnenuposanue nporeccoB noarorosku HepT u raza (HYSYS). OcHoBbl paboThl ¢ MporpaMMHBIM
obecnieuerneM HYSYS. MonenupoBanue MporeccoB TOATOTOBKM HedTH U rasa. AHaM3
PE3YIBTaTOB MOJICIMPOBAHUSI.

8. BrusiHue HedTera3zoBoi MPOMBIIUIEHHOCTH Ha OKPYKAIOIIYIO CPEY U 370POBBE JIFOZCH

lazomunamuueckue pacuetsl B crer. 110 (ANSYS CFX). OcHOBBI paboThl C MNpOrpaMMHBIM
obecnieuerneM ANSYS CFX. Pacyersl ra3ognHaMHYecKHX IIPOLECCOB B TPyOONpPOBOAAX U
000pyA0BaHNY ra3onepepadbaThIBAIONINX NPEANPHUIATHI. AHANINU3 Pe3yabTaToOB PACUETOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM M SKPAHOM.

KoMmrbroTepHBIii Kilace ¢ yCTaHOBJICHHBIM MTpOrpaMMHBIM obectiedeHueM Pipesim, HYSYS u ANSY'S
CFX.

MynpTUMEAUIHBIN NPOEKTOP U 3KpaH I IPOBEACHUS JEKIIMOHHBIX 3aHATHIM.

JlabopaTtopHoe 060opyaoBaHUE I TPOBEACHUS MPAKTUUECKUX 3aHITUN 110 TEXHOIOTUAM IIepepadoTKU
rasa 4 KOMIPECCUU rasa.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. HedrerazoBoe aemno. [onnenii kype [Teker] : 150-neTrro MupoBoii HedTenoObun nocesmnaercs / B.
B. TerenemuH, B. A. f3eB - lonronpynueritlaTennext,2009

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAIOHHO-aHATMTHYECKUN pecypc,
MOCBAIICHHBII MAIIMHHOMY OOY4eHHIO, PACIIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikonel aHanM3a 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 NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

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

B npouecce camocTosTebHOM PabOThl 00YUaIONIMXCs MPEIIONaraeTcsl HCIOIb30BaHUE TaKUX
nporpaMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOAMMOE BpeMs [uii padoThl CTyAGHTa HaJ TEMOW.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

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

— TOJTOTOBKY K HNPAKTHYECKUM 3aHATHSM, BBIIOJIHEHHE JOMALIHUX TEOPETUYECKUX U MPAKTHUECKUX
3aJIaHUM;

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.



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

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

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 pesynbrare n3ydenus AuciuIuInHbL « OCHOBBI HEPTETA30BOTO JIENIay 00yUYaIOIMNACS JOJIKCH:

3HATh:
- 3HaThb OCHOBBI I'€OJIOTHH ¥ I'€0JIOTOPa3BEIKU HE(PTEra3oBbIX MECTOPOXKICHUH;
yYMeThb:

- IOHUMATh TEXHOJIOTUH JOOBIUH, TPAHCIIOPTHUPOBKU M MEPEpabOTKH YIIIEBOJOPO/IOB;
- YMETh aHAJIM3UPOBATh SKOHOMUYECKHE U I0PUINYECKHE aCeKThl He(pTera3oBoil orpaciu.

BJIaJeTh:
- OLICHMBATh BIMSHHE HE(PTEra30BON MPOMBIIUICHHOCTH Ha OKPYKAIOLIYIO CPEy U 340POBBE JIIONCH.

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

- Kakue sramel BKirogaet reoJIoropa3Bcaka He(bTeFaSOBLIX MeCTOpO)I(I[eHI/Iﬁ?

- Kakue rexnonoruu HUCHOJIb3YIOTCA IpU ,Z[O6BILI6 He(bTI/I u raza?

- Kakue sxoHOoMH4ueckue u OPUINYCCKUC ACIICKThI Ba’KHbI U1 HC(i)TCFaCSOBOfI OTpaCJ'H/I?

- Yto Takoe HC(i)TeFaZ%OBaSI MNPOMBIINIJICHHOCTD U KaK OHA BJIMACT HA MUPOBYIO 3KOHOMI/IKY?
- Kakue rexnonoruu HUCIOJBb3YIOTCA IPHU TPAHCIIOPTUPOBKE HC(i)TI/I u raza?

- Kakue mocnenctBus MoxeT MMeTh He(TerazoBas MPOMBIIIICHHOCTh I OKPYXKAIOIIEH cpensl u
3[IOPOBBS JTrONEH?

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJId CAa4H ,I[I/I(l)(l)epeHLII/IpOBaHHOFO 3a4cTa:

- XMMHUYECKHI cOCTaB MPUPOTHOTO raza U €ro CBOKWCTBa

- TexHonoruu nepepabOTKU Ta3a U KOMIIPECCUH ra3a

- [Ipoueccel c6opa ra3a u ra30BOro KOHAECHCATa

- OCHOBBI MOZICTIMPOBAHUS NPOLIECCOB cOOpa raza U MOAroTOBKU HETH U raza

- Texnonoruu noseieHus 3pGHekTHBHOCTH cOOpa ra3a U ra30BOro KOHAEHcaTa

- Kakue sTamnsl BkintogaeT reojoropasseka HeTera3oBbIX MECTOPOXKICHUNA?

- Kakue TexHomoruu ncnonb3yoTes npu 1o0bue Hetu U raza?

- Kakue sxoHOMU4ecKre U I0puINUeCcKUe aCleKThl BayKHBI JJ1s1 HererazoBoil otpacin?

- Uro Takoe HedTerazoBasi IPOMBIIIICHHOCTh M KaK OHa BIMSIET HA MUPOBYIO SKOHOMUKY ?
- Kakue TexHoI0rM MCHONB3YIOTCS MPH TPAHCIIOPTUPOBKE He(TH U raza?

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

buner 1
XHUMHUYECKHUI COCTaB IIPUPOLHOTO ra3a U €ro CBOMCTBa

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

buier 2
[Ipomeccrl cOopa raza u ra3oBoro KOHJeHCaTa
Kaxue sxoHOMUYECKHE U IOPUIMYECKIE aCIIEKTHI BaXKHBI JIJIs1 He()Tera3oBoi orpaciu?

Kputepun oniennBanus
Onenka ommuHo 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIIyOOKHE 3HAHMSA Y4eOHOM NpOrpaMMbl JUCHUIUIMHBI, MPOSBISAIOLIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAE€TCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka yaoBIEeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

OreHka yHIOBICTBOPUTENIBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYJIOBIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBI HE 3HA€T OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

Bo Bpems mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
OporpaMMoON IHCUMIUIMHBL, a TakXKe CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIieKTamMH Jiekiuid. JluddepeHnupoBaHHbId 3a4eT MOXKET MPOBOJAMTHCS IO WTOTaM TEKyIlieh
yCIIEBaEMOCTH W CHa4M 3aJaHUil WM IyTeM OpraHW3alliy CIEHUAIBFHOrO OMpoca, MPOBOAWMOTO B
ycTHOH opme.



