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: MonenupoBaHue U IPOESKTUPOBAHUE OOBEKTOB Ira30BON HH(PACTPYKTYpHI

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 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

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

CamocrositensHas pabora: 60 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrasuin: E.B. BoiitenkoB

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



AHHOTANMA

HucuurmnuHa "MonpenupoBaHue W NPOSKTHPOBAHUE OOBEKTOB Ta30BOW MH(PPACTPYKTYphl' HampaBieHa Ha
(dbopMUpOBaHUE y CTYIEHTOB MarucTparypbl 3HAHUI O TEXHOJOTHAX MepepabOTKM YITIEBOJOPOIHBIX Ia30B,
mporeccax cOopa, MOATOTOBKH, TPAHCIOPTHUPOBKUM U MepepabOTKH Ta3a, a TakkKe HaydeHHE OCHOBaM
MOZEIMPOBaHMs cOopa ra3a M KOHJIEHCATa, MOJICIMPOBAHUS IPOIECCOB IOArOTOBKM HE(PTH U rasa H
ra30AMHAMUYECKHX PAacueTOB B CHEIHNAIHLHOM MPOrPaMMHOM O0ECIIEUCHUH.

1. leau u 3apauu

Meap AUCUMNIMHBI

- GopmupoBaHHE 3HAHWH O TEXHOJIOTHSAX MEPEepadOTKH YIIIEBOJOPOIHBIX Ira30B M Ipoleccax coopa,
MOATOTOBKH, TPAHCTIOPTUPOBKHU M NepepaboTKH rasa.

- OcBOGHHE OCHOB MOJC/IUPOBAHUA c6opa ra3a U1 KOHACHCATa, MOACIMPOBAHUA IMTPOLECCOB NOATOTOBKU
He(bTI/I " ra3a 1 ra30AMHaAaMHUYCCKUX pacdCTOB B CIICHHUAJIbHOM ITPOTPAMMHOM o0ecCIeueHn .

- ®opmMupoBaHUEe HABBIKOB MPAKTHUECKOM paboThl ¢ mporpaMMHbIM obecrnieueHreM Pipesim, HYSYS u
ANSYS CFX.

3agauu AU CHUILIHHBI

- ®opMupoBaHHEe HABLIKOB MPAKTUYECKOW paboThl ¢ mporpaMMHbIM obecrieueHreM Pipesim, HYSYS u
ANSYS CFX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3maer ® CHOCOOCH  HCIOJIL30BaTh B
npo(eCCUOHANBHON  JIEATENPHOCTH  (PyHJAaMEHTAIIbHBIC
HAyYHbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIIUIBI 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
JesITeIbHOCTH

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO

BOCIIPMHUMAS COLIMAJIbHBIE, JTHUYECKUE,
KOoH(pecCHOHANbHBIE U KYJABTypHBIC PAa3IUUIHs

OIIK-5 Crioco6eH u rotoB K
OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM

poQecCHOHAIBHOMY POCTY U PYKOBOJCTBY

KOJUIGKTUBOM B  cdepe cBoel  mpodeccrnoHanbHOU
KOJUIEKTUBOM B 00J1aCTH WH(POPMATUKH U

JCATCIIBHOCTU

BBIYUCIIUTEIILHOMN TCXHUKH, TOJICPAHTHO

OIIK-5.3 CrpeMurcss K TIOIYYECHHUIO HOBBIX 3HAHHM,
BOCHPUHUMAsI COLMAJIbHBIC, STHUYECKUE,

IpoQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIC Pa3Inyust
OIIK-54  Cmocoben  ocymectBiuath  3ddexkruBHOE

yOpaBieHue pa3paboTKOM MPOrpaMMHBIX  CPEACTB U
IIPOEKTOB

I1K-2.1 3HaeTr OCHOBBI Hay4HO-UCCIEI0BaTEIbCKON
NEeSITETLHOCTH B 00JacTH WHQPOPMAIMOHHBIX TEXHOJIOTHUH,
BIIAJICET 3HAHWEM OCHOB (huiocopuu U METOI0JIOTUN HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HABBIKAMH WX
MPOBEACHUS

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

[IK-2.2 YMmeeT nmpuUMEHATH MOJyYeHHbIE 3HAHUSI B OOJIACTH
(byHIaMEHTaIbHBIX HayYHBIX OCHOB TEOPHH MH(OPMALUH H
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH




MalCmaln1CurKrMn alllidpal 1 aJllUprimbl,
COBPEMEHHEBIE
MH()OPMALMOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUHU

[IK-2.3 Nmeer MIPaKTHYECKUI
HAy4YHO-HCCIICAOBATENILCKON  JICATEIbHOCTH B
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

OIIBIT
obiract

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu PELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAJIOB, HWCIONB30BAHUS CETH
UnTrepner, AHHOTHPOBAHUA, pedepupoBaHus,
oubnmorpaduyeckoro MoucKa, OMBIT PabOTHI C HAyYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BHICTYTUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPEACTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

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

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWH, 3aJaBaTb BOMNPOCHl H
OTBEYaTh HAa IIOCTABJIECHHBIC BOMPOCHI IO TEME Hay4YHOH]
pabotbl

[IK-3.3 MMeeT mpakTU4YECKUH OMNBIT y4acTUs B HAyUYHBIX
CTyA€HYECKHX KOH(EpeHIHMAX, OYHBIX, BHUPTYaJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B o0jactu
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
obyacTy Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT NOPUHLOMIBI TOCTPOSHUS HAYYHOW pPadOTHI,
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
HIPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 HMmeer mnpakTUYeCKWH ONBIT BBICTYIJIEHUH |
HAyYHOW apryMEHTAIlMH MPH aHalu3e OObeKTa HaydYHOW U
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

- UCIIOJIb30BAaThb MCTOAbI 06y‘leHI/I$I o INpeucACHTaM IJid PCHICHUSA MMPAKTUYCCKUX 3a/a4;

3HaTh:
- OCHOBHBIE NIPUHIMIIEI U TPOOIEMATHKY TEOPUU O0OYUIECHHUS MAIlUH;
- OCHOBHBIE METO/bI U AJITOPUTMBI PEIICHNUs 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJOB U aJTOPUTMOB;
- Kiaccu(puKaH, KJacTepu3alluu U PErpecCHu.
YMETB:
- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- OLIEHMBATh TOYHOCTh M IP(PEKTUBHOCTH MOTYUECHHBIX PEIICHHH.
BJIaJIETh:

- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO 00y4EHHUS;

- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PEeIICHUH TUIIOBBIX 3a7ad;

- KyJIbTypO# IOCTAaHOBKU ¥ MOJICIMPOBAHUS IPAKTUUECKU 3HAUMMBIX 3a/1a4;

- HaBBIKAMH TEOPETHYECKOTO aHAIIM3a PEAIbHBIX 3a7a4, PEIIaeMbIX C IIOMOIIBIO aJITOPUTMOB O0yUYCHHUS

IO TpelEeCHTaM.

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 (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.



No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [lepepabotka u mIyOOKHE MEpenebl 7 7 7
YIJIEBOJIOPOJHBIX Ta30B
) CoctaB u cBoiicTBa Ta3a M Ta30BOTO 3 3 3
KOHJIeHCaTa
3 COop ra3a u ra3oBOr0 KOHJICHCATa 8 8 8
4 [Toaroroeka, TPaHCIIOPTUPOBKA u 7 7 7
nepepaboTKa rasa
5 KomnpumupoBanue raza 10 10 10
OcHoBBI MojienupoBanus cOopa rasza u
6 ACIHP P 10 10 10
KOHJIeHCaTa
MopaenupoBaHue NpOLECCOB MOATOTOBKU
7 ACTHP bott A 10 10 10
He(TH U Taza
Hroro wacos 60 60 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2.

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

Cemectp: 1 (Ocennwii)

1. IlepepaboTka 1 rIyOOKHE TIepeIeibl YIIIEBOIOPOIHBIX [a30B

XuMudeckuil coctaB npupoaHoro rasa. Ilponeccs! nepepa®orku raza. CoBpeMeHHbIE TEXHOJIOTUH
1yOokoi nepepaboTku raza. Hegrexumudeckue npoueccel Ha 0ase rasa.

2. CocTaB ¥ CBOMCTBA ra3a U Ira30BOIr0 KOHIACHCAaTa

CocTtaB raza W ero cBoiicTBa. [ a30BbIit KOHACHCAT: COCTaB H cBoiictBa. (OcoOeHHOCTH
TPAHCIIOPTUPOBKHU I'a30BOT'0 KOHJICHCATA.

3. COop raza u ra30BOro KOHJIeHCaTa

ITpoueccsl cOopa raza u rasoBoro KoHjaeHcara. OOopymoBaHue it cOopa rasa M TIa30BOIO
KOH/IeHcaTa. TexHoJI0ruu noBbIeHus 3PGEeKTUBHOCTH cOOpa ra3a v ra30BOro KOH/IEHCAaTa.

4. IlogroroBka, TpPaHCIIOPTUPOBKA U IepepabOTKa raza

[Ipomeccyl TOATOTOBKHM Ta3a K TPAHCIOPTUPOBKE. TeXHOIOTMU TPAaHCHOPTHPOBKH Taza. OCHOBHI
mporeccoB nepepadorku raza. OdopyaoBaHue I nepepabOTKU rasa.

Cemecrtp: 2 (Becennuit)

5. KomnpumupoBanue raza

IMponeccsl kommpeccuu raza. OOopymnoBaHHME JUIi KOMIIPECCHM Ta3a. TEXHOJIOTWH TOBBIIICHHUS
3¢ (HEKTHBHOCTH KOMIIPECCHU Ta3a.

6. OCHOBBI MOACIIUPOBAHUA c6opa ra3a 1 KOHJICHCara



OcHoBHI paboThI ¢ MporpaMMHBIM obOecnieueHreM Pipesim. MoaenrpoBaHue nporeccoB coopa raza u
ra30BOT0 KOHJCHCATa. AHAJIN3 PE3yIbTaTOB MOJICINPOBAHUSI.

7. MogenvpoBaHue TIPOIIECCOB TOJATOTOBKH He(pTH 1 ra3a

OcHoBBI paboTHI ¢ porpaMMHbBIM obecrieuenneM HYSYS. MonenupoBanue npoieccoB MoIroTOBKU
He(TH | Ta3a. AHAIN3 PEe3yJILTaTOB MOJCIMPOBAHMUSL.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.

KommproTepHBI Ki1ace ¢ yCTaHOBICHHBIM ITporpaMMHbIM obectieueHueM Pipesim, HYSYS u ANSYS
CFX

MynbTUMEANHHBIA TPOEKTOP U IKPaH AJIsl IPOBEACHUS JCKIIUOHHBIX 3aHATUI

JlaGoparopHoe 000pyaOBaHKE I IPOBEACHUS IPAKTUYECKUX 3aHATHH 110 TEXHOIOTUSAM NepepaboTKH
rasa 1 KOMIIPECCHH rasa

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Hedrerazoras runpomexanuka [ Tekct] : k 75-neturo Poc. roc. yH-ta HedTH 1 raza um. . M.
I'ybxuna, yaed. nocobue mis By3oB/K. C. bacaues, H. M. J/Imutpues, I. [[. Pozenbepr , -M. ; MxeBck,
Wu-T xomnbroTep. uccnen., 2005
2. MeTo/ipl 1 CHCTEMBI aBTOMAaTH3AIMH B 3aj1a4ax HayKu U npou3Bozicera [ Texct]/oTB. pea. B. M.
ITonomapes , -M, Hayxka, 1986

JlononHuTeNbHAS TUTEPATypa
1. OnHOMPOAYKTOBOE OMUCAHKME BOCTIPOU3BOICTBA IKOHOMHUKH [ TekcT] : yueb. mocobue asst By30B / U.
I'. ITocnenoB ; M-Bo o6pazoBanus u Hayku P, Mock. ¢u3.-rexs. ua-T (roc. yH-1) .— M. : MOTU,
2015 —78c.

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

1. http://www.machinelearning.ru — npodeccrnonanbHbIii HHPOPMAITMOHHO-aHATUTHYECKHUI pecypc,
MOCBSIICHHBII MAIIMHHOMY OOY4eHUIO, PACIIO3HABAHUIO 00Pa30B M MHTEIUICKTYaJIbHOMY 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 HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha zamsaTusax HCTIOJIB3YHOTCA MYHBTHMeﬂHﬁHBIG TCXHOJIOTUH, BKIIIOYAad ACMOHCTpAUIO HpeSCHTaL{I/Iﬁ.
B mnmponecce CaMOCTOSTCIIbHON pa6OTBI 06yqa}01m/1xc;[ npeanoIaracTcda UCIOJIb30BaAHUC TAKUX

nporpamMmHbIX cpeacT, kak WEKA, IPython Notebook u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsITENILHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTo MaTepurana (110 KOHCIIEKTaM JICKITUH, Y4eOHO! 1 HaydyHOU TUTepaType);

— TOITOTOBKY K MPAKTHUECKUM 3aHSATHSAM, BBIMOJHCHHUE NOMAIIHUX TEOPETHUECKUX M MPAKTHUCSCKUX
3aJaHUM;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.



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 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

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
NPUMEHATh MpPH PEHIeHWH 3aJad  [podeCcCHOHATBHOMN
JEeSITeIbHOCTU

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyusl

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

HaBBIKOM
chepe  cBoel

PYKOBOICTBAa  MaJIbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

OIIK-5.4
yIpaBJeHue
MIPOEKTOB

Crnioco6en
paspaboTkoit

OCYILIECTBIISTD
IIPOrpaMMHBIX

s¢pexTrBHOE
CpencTB

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEIOBATEIHCKOU
JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIeCT 3HAHUEM OCHOB (QMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX HCCIIEOBAaHMI M HABBIKAMHU HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHSThH MONyYeHHbIC 3HAHUS B OOJACTH
(yHIaMEHTAIbHBIX HAYYHBIX OCHOB T€OPUU MH(OpMAIMH U

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00NacTu

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

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoil 00pabOTKH CHUTHAJIOB, HWCIOJIB30BAaHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnuorpaduyecKkoro MoMcKa, OMBIT PabOTHl C HAyYHBIMU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

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

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTHM, 3aJaBaTh BONPOCHl H
OTBEYaThb HAa IIOCTABJIICHHBIE BOINPOCH MO TEME HAy4YHOH]
paboThI

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




IMK-1.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOW pPadOTHI,
Merogsl cOopa W aHanmM3a TONYYSHHOTO MaTepHala,
CIOCOOBI apryMEHTAllMU; BIAJEET HAaBBIKAMU MOATOTOBKH
Hay4YHbIX  0030poB,  myOnukauuid,  pedepatoB u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUYEHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHOM JesSTENBHOCTH

[IK-1.2 YMmeer pemarb Hay4dHbIE 3aJa4d C TOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepuUKAIUH MOJENIeH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTUYeCKHi ONBIT BBICTYIJIEHUH |
HAyYHOW apryMEHTAIlMH MPHU aHalu3e OObeKTa HaydHOW U
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynsrare un3yuyeHus AMCHMIUIMHBI «MoAEIMpOBaHME U MPOCKTUPOBAHHE OOBEKTOB Tra30BOM
UHPPACTPYKTYPH 00yHArOIIUIACS TOTHKEH:

3HATh:
- OCHOBHBIE IPUHIIMIIBI U IPOOIEMAaTHKY TEOPUU OOYUYEHHUS MAIllH;
- OCHOBHBIE METO/IbI ¥ AJITOPUTMBI PEIICHHS 33/1a4 00yUeHHUS 110 MPELEACHTaM;
- OCHOBHBIE 00JIaCTH NPUMEHEHHS STHX METOJI0OB U aJITOPUTMOB;
- KJIaccu(UKaluy, KIacTepU3aIii U PErPeCcCHH.
YMeThb:
- (hopmann30BaTh MOCTAHOBKY NPUKJIAIHBIX 33/1a4 aHAJIN3a JaHHBIX;
- UCTIONIb30BaTh METO/IbI 00YUYECHHS 110 MPELeIeHTaM JUIs PELICHUs TPAKTHUECKUX 3a/1a4;
- OLICHUBATh TOYHOCTH 1 3PPEKTUBHOCTD MOJTYUEHHBIX PEIICHUI.
BJa/IeTh:
- OCHOBHBIMH MOHATUSIMHU TEOPUU MALITMHHOTO O0yUYCHHUS;
- HaBBIKAMM CaMOCTOSITEIbHON pabOThI IPU pEIIeHUH TUIIOBBIX 3a/1ay;
- KyJBTYpO# MMOCTAHOBKU ¥ MOJICIMPOBAHUS MPAKTUUECKN 3HAUMMBIX 3a/1a4;
- HaBBIKAaMH TEOPETUYECKOTO aHAJIN3a PEAIbHBIX 3a/1a4, PEIIaeMBbIX C TOMOIIBIO aJITOPUTMOB O0YUEHHS
IO MPELEACHTaM.

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

-Kaxue npouecce! BkItouaroTcs B nepepaboTky raza?

- Uro Takoe ra3oBbIif KOHAEHCAT U KaKHe ero cBoiicTa?

- Kakue mponeccsl ucnons3yrores i coopa ra3a v ra3oBoro KoHieHcara?

- Kakue TexHomorum ncnonb3yoTes A7l MOATOTOBKHU T'a3a K TPAHCIIOPTUPOBKE?
- Uro Takoe KoMIpeccusi ra3a U Kakue MpoLecchl BKIIOUAIOTCS B 3TOT mpouecc?

- Kakue nporpamMmbl HCTIONB3YIOTCS JUIsl MOJIEIUPOBAHUS MPOIIECCOB cOOpa raza M MOATOTOBKH HEPTH
u raza?

- Kakue TexHONOTMHM WCIONL3YIOTCS JJsl TOBBINICHUS 3(PQGEKTUBHOCTH cOOpa Ta3a W Ta30BOTO
KoHpeHcaTa?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS ciauu AU dHepeHIMPOBaHHOTO 3a4eTa:

- XuMHYEeCKU COCTaB PUPOIHOIO I'a3a U €ro CBONCTBA

- TexHnonoruu nepepabOTKH ra3a U KOMIPECCHH Ta3a

- IIpoueccsl cObopa ra3a u ra3oBoro KoHjaeHcaTa

- OCHOBBI MOJICJIUPOBAHUS MTPOIIECCOB cOOpa raza M MOATOTOBKH HE(TH U ra3a
- TexHonorun noseImeHus 3G HEeKTUBHOCTH cOOpa ra3a U Ta30BOro KOHACHCaTa




- Kakue nmporneccsl BKiIrouaroTcst B mepepaboTky raza?

- Yrto Takoe ra3oBbIii KOHJCHCAT U KaKHe ero CBoKMcTBa?

- Kakue mporiecchl HCTIONB3yOTCS It cOOpa ra3a v ra30Boro KoHjeHcara?

- Kakue TexHoMOrnn MCHOIB3yOTCS ISl IOJATOTOBKH ra3a K TPaHCIIOPTHPOBKE?

- Uto Takoe koMIpeccus ra3a u Kakue MpOoIeCChl BKIIOYAIOTCS B ATOT Mpoliecc?

- Kakne nporpaMMBbl UCTIONB3YIOTCSI JJIs MOJISTTMPOBAHUS MIPOIECCOB cOOpa ra3a M MOATOTOBKH HEPTH
u raza?

- Kakme TexHOmormm WMCHONB3YIOTCS JUIsl TOBBIMIEHUS 3(QEeKTHBHOCTH cOOpa raza W Ta30BOTO
KOHJIeHcaTa?

buner 1
XHUMHUYECKHUI COCTaB IIPUPOLHOTO ra3a U €ro CBOMCTBa

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

Buier 2
[Ipomeccrl cOopa raza u ra3o0Boro KOHJAeHCaTa
Kakue TexHOIOTHY UCTIONB3YIOTCS JIJIsl IOATOTOBKH Ta3a K TPAHCIIOPTHPOBKE?

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka Xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIE 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomio 6 0aoB - BEICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAET B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OneHka HEyIOBJIECTBOPUTENHHO 2 Oajula - BBHICTABISAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
THIIOBBIX 33]1a4.



OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckne MaTepuajbl, Onpeneasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJb30BaThCs
OporpaMMON JIHCUMIUIMHBL, a TakXke CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIieKTamMu Jiekiuid. JluddepeHnupoBaHHbId 3a4eT MOXKET MPOBOJAMTHCS IO WTOTaM TEKyIieh
yCIIEBAEMOCTH W CHa4M 3aJaHUil WM IyTeM OpraHW3aldy CIEeHUAIBFHOrO OMpoca, MPOBOAWMOIO B
ycTHOH opme.



