®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe
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YupeikaeHnue BbICHIETo 06pa303a1mﬁ
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JMpeKTOp HHCTUTYTA

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

MonenupoBaHue U IPOESKTUPOBAHUE OOBEKTOB Ira30BON HH(PACTPYKTYpHI
Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

IIporpaMmHast HHXEHEPUS

dusTex-1IKosa aBUAIIMOHHBIX U IIU(PPOBBIX TEXHOIOTUH

kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

1

MarucTp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:

neknuu: 60 Jac.

cemuHapsbl: 60 yac.

nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

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

[Iporpammy cocrtaBui:

E.B. BolitenkoB

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



AHHOTANMA

HucuurnnuHa "MopenupoBaHue W NPOEKTHPOBaHUE OOBEKTOB ra3oBOM HH(paAcTpyKTyphl" HampaBieHa Ha
(dbopMupOBaHUE y CTYICHTOB MarucTparypbl 3HaHHH O TEXHOJIOTHSX NepepaboTKH YITIEBOJOPOIHBIX Ia30B,
mporeccax cOopa, MOATOTOBKH, TPAHCIOPTHUPOBKUM U MepepabOTKH Ta3a, a TakkKe HaydeHHE OCHOBaM
MOZEIMPOBaHMs cOopa raza M KOHAEHCAaTa, MOJEIMPOBAHHS IPOIECCOB IMOATOTOBKM He()TH M Traza u
ra30AMHAMUYECKHX PAacueTOB B CHEIHNAIHLHOM MPOrPaMMHOM O0ECIIEUCHUH.

1. leau u 3apauu

Meap AUCUMNIMHBI

- dopmupoOBaHHE 3HAHHMH O TEXHOJOTHAX MEPEepadOTKH YIIIEBOIOPOIHBIX ra30B M Ipoleccax coopa,
MOATOTOBKH, TPAHCTIOPTUPOBKHU M NepepaboTKH rasa.

- OcBoeHHE OCHOB MOJC/IUPOBAHUA c60pa rasa u KOHACHCAara, MOACIIMPOBAHHS ITPOLECCOB MMOATOTOBKU
He(bTI/I " ra3a 1 ra30AMHaAaMHUYCCKUX pacdCTOB B CIICHHUAJIbHOM ITPOTPAMMHOM o0ecCIeueHn .

- ®opMupoBaHKUE HABBIKOB MPAKTHUECKON padoThI ¢ mporpaMMHbIM oOecniedenneM Pipesim, HYSYS u
ANSYS CFX.

3agauu AU CHUILIHHBI

- ®opMuUpoBaHKUE HABBIKOB MPAKTHUECKON paboThI ¢ MporpaMMHbIM obecriedenrneM 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 w® cHocoOGH  HCIONB30BaTh B
mpoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTalbHbIC
HAyYHbIC 3HAHUS ¥ HOBBIC HAyYHBIC TPUHIMITBI U METOJBI
WCCIICZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHON
TEXHUKHU

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

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TPU  pEIIeHHH 3agad  MpodhecCHOHATIBHOM
JesITeIbHOCTH

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5 Crioco0eH U roToB K
podeCcCHOHAIILHOMY POCTY U PYKOBOJICTBY
KOJUICKTUBOM B 00JIAaCTH WH(MOPMATHKH U
BBIYMCIIMTEIILHON TEXHUKH, TOJICPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
JEATEIIbHOCTH

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHHUIO HOBBIX 3HAHHUH,
IpoQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-5.4  Cnocoben  ocymecTBiATh  dddekTuBHOE
yopaBieHue pa3paboTKOM  MpOrpaMMHBIX  CPEACTB U
MIPOEKTOB

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
JeSITEeTLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

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

[IK-2.2 YMmeeT nmpuUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH




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

[IK-2.3 Nwmeer MIPaKTUYEeCKUN
HAy4YHO-HCCIIECAOBATEIbCKON  IEATEIBHOCTH B
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

OIIBIT
oOnact

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu PELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUA, pedepupoBanus,
oubmmorpaduIecKoro MOMCKa, OMBIT PabOThl ¢ 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 BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMBIT Y4YacTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
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 TPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil Mo TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy NP aHaiu3e OOheKTa HAyYHOU M
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 aHAJIM3a PeabHbIX 33/1a4, PEIIaeMbIX ¢ TOMOILBIO AJITOPUTMOB O0Y4YEHUS

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 MEpeaesbl 7 7 7
YIJIEBOJIOPOJHBIX Ta30B
) CoctaB W cCBOIiCTBa Ta3a W Tra30BOIO 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
OcHoBBl MoOzenupoBaHus cOopa raza u
6 ACITHP P 10 10 10
KOHJIeHCaTa
MopaenupoBaHre MpPOLECCOB MOATOTOBKU
7 ACTHP pott 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

XuMH4eckuil coctaB mpupoaHoro rasa. Ilpomneccs! nepepabotku raza. CoBpeMEHHBIE TEXHOJIOTHH
1yOokoi nepepaboTku raza. Hegrexumudeckue npoueccel Ha 0ase rasa.

2. CocTaB ¥ CBOMCTBA ra3a U Ira30BOIr0 KOHIACHCAaTa

CocraB raza u ero csoiictBa. [a30BBII KOHAEHcCAar: cocraB MU cBoicrBa. OcoOeHHOCTH
TPAaHCIIOPTHUPOBKH ra30BOTO KOH/IEHCATA.

3. COop raza u ra30BOro KOHJIeHCaTa

ITpouneccsl cOopa raza u rasoBoro KoHjaeHcara. OOopymoBaHue aias cOopa rasa M Ta30BOTO
KOH/IeHcaTa. TexHoJI0ruu noBbIeHus 3PGEeKTUBHOCTH cOOpa ra3a v ra30BOro KOH/IEHCAaTa.

4. IlogroroBka, TpPaHCIIOPTUPOBKA U IepepabOTKa raza

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

Cemecrtp: 2 (Becennuit)

5. KomnpumupoBanue raza

IMponeccsl kommpeccuu raza. OOopynoBaHue i KOMIPECCHU Taza. TeXHOJIOTHH IOBBIIICHUS
3¢ (HEKTHBHOCTH KOMIIPECCHU Ta3a.

6. OCHOBBI MOACIIUPOBAHUA c6opa ra3a 1 KOHJICHCara



OcHOBEI paboTHI ¢ IpOrpaMMHBIM obecriedeHreM Pipesim. MoaennpoBaHue mpoieccoB coopa raza u
ra30BOT0 KOHJCHCATa. AHAJIN3 PE3yIbTaTOB MOJICINPOBAHUSI.

7. MogenvpoBaHue TIPOIIECCOB TOJATOTOBKH He(pTH 1 ra3a

OcHoBBI paboThI ¢ mporpaMMHbIM o0ecnieueHreM HYSY'S. MozaennpoBanre mponeccoB moAroTOBKU
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)



YcnemHoOe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSTEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

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

— TOATOTOBKY K MPAKTHYECKUM 3aHSATHSIM, BBITIOJIHECHUE JAOMANTHUX TCOPETUYCCKUX U MPAKTUYCCKUX
3aJaHUM;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HH(bOpMaTHKa U BBIYUCIIUTCIIbHAA TCXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs
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 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: E.B. Boiitenkon



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 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
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 COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyusl

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOICTBAa  MaJIbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,

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

OIIK-5.4
yIpaBJeHue
MIPOEKTOB

s pexTuBHOE
CpencTs

Criocoben
pa3paboTkoit

OCYIIECTBIISITh
IIPOrpaMMHBIX

[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 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIICIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICZIOBATENIbCKON  JICATEIILHOCTH B 00JacTu

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

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
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 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUSIX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA




[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  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 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTaly MpH aHajiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

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

3HAThb:

- OCHOBHBIE NPHHIIHIIEI U POOJIEMATHKY TEOPUU 0OYUYCHUS MaIllnH;
- OCHOBHBIE METO/IbI ¥ AJITOPUTMBI PEIICHHS 33/1a4 00yUeHHUS 110 MPELEACHTaM;
- OCHOBHBIE 00JIACTH MPUMEHEHHS ITUX METOJIOB U aJTOPUTMOB;
- KJIaccu(UKaluy, KIacTepU3aIii U PErPeCcCHH.
yMeThb:

- popMaI30BaTh TOCTAHOBKY MPUKIIAAHBIX 33134 aHAIN3a JaHHbBIX;
- ACTOJIH30BaTh METO/Ibl OOYUEHUS TI0 TpEele/IEHTaM IS PEIICHHS MTPAKTUIECKUX 3a]1ay;
- OIIEHUBATh TOYHOCTH ¥ 3(P(PEKTHBHOCTH MMOTYICHHBIX PEIICHUN.

BJIaJeTh:

- OCHOBHBIMH MOHATUSIMHU TEOPUU MALITMHHOTO O0yUYCHHUS;

- HaBBIKAMM CaMOCTOSITEIbHON pabOThI IPU pEIIeHUH TUIIOBBIX 3a/1ay;

- KyJBTYpO# MMOCTAHOBKU ¥ MOJICIMPOBAHUS MPAKTUUECKN 3HAUMMBIX 3a/1a4;

- HaBBIKAMH TEOPETUYECKOT0 aHAJIN3a PeabHBIX 3a/1a4, PEIIaeMbIX C TOMOUIBIO aJITOPUTMOB O0yUEHHS
10 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 TexHOJOTMHM HCIONB3YIOTCA JUIsl TOBbIMeHUsT 3(QekTuBHOCTH cOopa ra3za U 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?

- Kakue texHOMOTMM WCHONB3YIOTCS IS TOBBIMCHHUS 3¢ ¢GeKTUBHOCTH cOopa Ta3a W Ta30BOTO
KOHJIeHcaTa?

buner 1
XHUMHUYECKHUI COCTaB IIPUPOLHOTO ra3a U €ro CBOMCTBa

Kakue mporpamMMbl HCIIOIB3YIOTCS [UIsi MOJCIMPOBAHUS MTPOIIECCOB cOOpa raza U MOArOTOBKH HE(DTH U
rasa?

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

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MporpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBJIETCSl CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.
Ouenka XopoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAaraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha NPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymoOBIETBOPUTENbHO 3 Oajia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOKu B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHUH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHON mporpaMMbl, HEOOXOAUMBIMHU LTSI TajbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.
OueHka HEyIOBIETBOPUTENHHO 2 Oajuia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THIIOBBIX 33]1a4.



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

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBenecHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecs MOTYT —IOJIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, a TakXkKe CHPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KoHcriekTamu Jieknuid. JluddepeHnnpoBaHHbI 3a4eT MOXET MPOBOMUTHCS IO WTOTaM TEKyIIen
YCIIEBAEMOCTH W CJaudl 33JIaHUi WM ITyTeM OPraHM3aliH CIEIHAIbHOTO ONpPOCa, MPOBOIMMOTO B
ycTHOH opme.



