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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

MonenupoBaHue U IPOESKTUPOBAHUE OOBEKTOB Ira30BON HH(PACTPYKTYpHI
IIpuknagHbie MaTeMaTHKa U (pU3MKa

ABHANMOHHBIE TEXHOJIOTUU

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 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cOocoOCH  HUCIOJB30BaTh B
mpoeCCUOHANBHON  JesITeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

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

OIIK-1.3 IlonnmMaeT MeXIUCHUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIC U KyJIBTypPHbIC Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIESITEIIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOICTBA  MaJIbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

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

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemiarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITENLHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

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

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA




KOJUICKTUBA OPraHU30BbIBATH U POBOJIUTh I1K-2.2 CnocobeH mNpoBOAWUTH ampoOaluio pe3ylbTaToB
HAy4YHbIC UCCIICAOBAHUA U UX aHp06aLII/IIO Hay‘lHO—HCCHeI[OBaTeHLCKOﬁ pa60TBI OCPECTBOM
MyOIMKAIUK HAYYHBIX CTATeH U y4yacTHs B KOH(EPEHIUIX

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO

K3 C 5 6 00opynoBaHUs (crierManu3upOBaHHBIX MIAaKEeTOB
-3 CnocobeH npodeccrnoHanbHo padboTaTh ¢ NPUKITAHBIX TPOTPAMM)
HCCJICAOBATEIbCKUM U UCTIBITATEIbHBIM

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeIMATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbTrare 0cBOHHS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbBI
3HaTh:
- OCHOBHBIE IPUHIMIIEI U TPOOIEMATUKY TEOPUH O0OYUIEHHUS MAIlUH;
- OCHOBHBIE METO/bI U AJITOPUTMBI PEIICHNUS 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJIOB U aJTOPUTMOB;
- Kiaccu(puKay, KJacTepu3alruu U PErpecChu.
YMETh!
- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- ACIOJIB30BaTh METOBI OOYUEHUS 110 IpeleleHTaM Ul PeLeHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTH M 3P(PEKTUBHOCTH MOTYUEHHBIX PEIICHHH.
BJIaJIETh:
- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO O0Yy4EHHUS;
- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PeIIeHNH TUIIOBBIX 3a7ad;
- KyJIbTypO# IOCTAaHOBKU ¥ MOJICIMPOBAHUS IPAKTUUECKU 3HAUUMBIX 3a/1a4;
- HaBBIKAaMH TEOPETHYECKOTO aHAJIM3a PeasbHBIX 33/1a4, PEIIaeMbIX ¢ TOMOILBIO AJITOPUTMOB OOYUYEHUS
10 IIpeLEACHTaM.

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

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [lepepabotka u mIyOOKHE TMeEpeACIbI 7 7 7
YIJIEBOJOPOAHBIX Ta30B
) CoctaB u CBOICTBa Ta3a M Ta30BOIO 3 3 g
KOH/IeHCaTa
3 COop raza u ra3oBoro KOHJIeHCaTa 8 8 8
4 [ToaroroBka, TPAaHCIIOPTHPOBKA " 7 7 7
repepaboTKa rasa
5 KomnpumunpoBanue rasa 10 10 10
OcHoBBl MozpenupoBaHusi cOopa rasa u
6 ACTHP P 10 10 10
KOH/IeHcaTa
MonenupoBanue MpoLIEcCOB MOATOTOBKH
7 ACTHD pott A 10 10 10
He(TH U ra3a
Hroro yacos 60 60 60
[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. IlepepaboTka 1 rIyOOKHE TIepeeibl YIIIEBOIOPOTHBIX [a30B

XuMu4eckuii coctaB mpupoaHoro rasa. Ilponeccs! nepepaborku raza. CoBpeMEHHBIE TEXHOJIOTHH
1yOokoi nepepaboTku raza. Hegrexumudeckue npoueccel Ha 0ase rasa.

2. CocTaB U CBOMCTBA ra3a U Ira30BOr0 KOHIOCHCAaTa

CocrtaB raza u ero csoiictBa. [a30BBII KOHAEHcCAar: cocraB U cBoicrBa. OcoOeHHOCTH
TPaHCIIOPTHUPOBKH ra30BOTO KOH/IEHCATA.

3. COop raza u ra30BOr0 KOHJIeHCaTa

ITpoueccsl cbopa raza u rasoBoro KoHzaeHcara. OOopymoBaHue mias cOopa rasa M Ta30BOTO
KOH/IeHcaTra. TexHoJI0ruu noBbIeHus d3PpGEeKTUBHOCTH cOOpa ra3a v ra30BOro KOH/IEHCAaTa.

4. IlogroroBka, TpPaHCIOPTUPOBKA U IepepabOTKa raza

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

Cemecrtp: 2 (Becennuit)
5. KomnpumupoBanue raza

IMponeccsl kommpeccuu raza. OOopymoBaHue i KOMIPECCHU Taza. TeXHOJNOTHH IOBBIIICHUS
3¢ (HEKTHBHOCTH KOMIIPECCHU Ta3a.

6. OCHOBBI MOACIIUPOBAHUA c6opa ra3a 1 KOHJICHCara

OcHoBBI paboThI ¢ IporpaMMHBIM obecriedenreM Pipesim. MoaennpoBaHue mporeccoB coopa raza u
ra30BOT0 KOHJEHCATa. AHAJIN3 PE3yIbTaTOB MOJIEINPOBAHUS.

7. MonenupoBaHue MPOIECCOB MOJrOTOBKH HepTH 1 raza

OcHOBBI paboTHI ¢ IporpamMMHbIM obecrieueHreM HYSY'S. MoaenupoBaHue mporeccoB MoAroTOBKA
He(TH U ra3a. AHAJIN3 PE3YJIbTATOB MOJACIUPOBAHMUSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM U SKPAHOM.

KoMmrbroTepHBIii Kilace ¢ yCTaHOBICHHBIM MTpOrpaMMHBIM obecrieueHueM Pipesim, HYSYS u ANSY'S
CFX

MynbTUMEAUIAHBIN TPOEKTOP U 3KPaH AJIs IPOBEAECHUS JEKIIMOHHBIX 3aHITUI

JlabopaTtopHoe 060opyaoBaHUE U1 TPOBEACHUS MPAKTUUECKUX 3aHITUN 110 TEXHOIOTUAM NIepepadoTKU
rasa 4 KOMIIpeCcCUU rasa

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI



OcHoBHas nuTeparypa
1. Hedrerazosas rumpomexanuka [Tekcer] : xk 75-neruto Poc. roc. yH-ta Heptr 1 raza um. U. M.
I'y6kuna, yue6. mocobue st By3oB/K. C. bacaues, H. M. [Imutpues, I. JI. Pozen6epr , -M. ; UxeBck,
WH-T xomneroTep. uccnen., 2005
2. MeTozp! 1 CUCTEMBI aBTOMATH3AIl|H B 3a7a9aX HAyKu U pou3Bojacera [ Tekcr]/oTB. pen. B. M.
[Tonomapes , -M, Hayka, 1986

JlonoHUTE IbHAS TUTEPATypa
1. OgHOIIPOIYKTOBOE OIMCaHNE BOCIIPOM3BOACTBA SkKoHOMUKH [Tekcr] : yue0. mocobue mmst By3oB / U.
I". ITocmenos ; M-Bo o6pazoBanus u Hayku PD, Mock. ¢pu3.-rexH. uH-T (roc. yH-T) .— M. : MOTU,
2015 — 78 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAIMOHHO-aHATMTHYECKUN pecypc,
MOCBAIICHHBII MAIIMHHOMY OOY4€HHIO, PACIIO3HABAHNIO 00Pa30B M MHTEIUICKTYaJIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikosnel 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(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YHOTCA MYHBTHMeﬂHﬁHBIe TCXHOJIOI'MH, BKIIKOYad JEMOHCTPALIAIO npe3eHTau1/H71.

B npouecce camocTosTebHOM PabOThl 00YUaIONIUXCs MPEIIONaraeTcsi HCIO0Ib30BaHUE TaKUX
nporpaMmHbIX cpeacts, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

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

— TOJTOTOBKY K MPAKTUYECKUM 3aHSATHSAM, BBHIIIOJIHCHHE JOMAIIHUX TEOPETHYECKUX M MPAKTUYECKUX
3aJIaHUM;

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.



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 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

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

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO
KkBasH(prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

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

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

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MprubOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynsrare wun3yuyeHus AMCHMIUIMHBI «MoAEIMpOBaHME U MPOECKTUPOBAHHE OOBEKTOB Tra30BOM

UHPPACTPYKTYPH 00YHArOIIUIACS TOJHKEH:

3HAThb:

- OCHOBHBIE PHHIHITEI U IPOOJIEMATHKY TEOPUU 0OYUYCHUS MAIllnH;

- OCHOBHBIE METO/IbI ¥ aJITOPUTMBI PEIICHHS 33/1a4 00yUCHHUS 110 MPELeAECHTaM;
- OCHOBHBIE 00JIACTH MPUMEHEHHSI TUX METOJIOB U aJTOPUTMOB;

- KJIaccu(UKalNy, KIACTEPU3aIMU U PETPECCHH.




yMeThb:
- (hopManM30BaTh MOCTAHOBKH MPUKJIAIHBIX 33/1a4 aHAJIN3a JTaHHBIX;
- UCTIONIB30BaTh METO/IbI 00YUYEHHS 110 MPELeIeHTaM JUIs PELICHUs TPAKTHUECKUX 3a/1a4;
- OLICHUBATh TOYHOCTH 1 3PPEKTUBHOCTD MOIYUYECHHBIX PEIICHUI.

BJa/IeTh:

- OCHOBHBIMH MOHATUSIMHU T€OPUU MAIITMHHOTO O0YUYCHHUS;

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI IPU PEIIEHUH TUIIOBBIX 3a/1ay;

- KyJBTYpO# MOCTAHOBKU M MOJICIMPOBAHUS MPAKTHUECKN 3HAYMMBIX 3a/1a4;

- HaBBIKAMH TEOPETUYECKOT0 aHAJIN3a PEabHBIX 3a/1a4, PEIIaeMBbIX C IOMOUIBIO aJITOPUTMOB O0yUEHHS
10 MPELEACHTAM.

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

-Kaxue npouecce! BkItouaroTcs B nepepaboTky rasza?

- Uro Takoe ra30BbIif KOHAEHCAT U KaKHe ero cBoiicTa?

- Kakue mponeccsl ucnone3yroTes i coopa ra3a v ra3oBoro KoHieHcara?

- Kakue TexHoI0rnu NCnonb3yoTes A7l TOATOTOBKHU Ta3a K TPAHCIIOPTUPOBKE?
- Uro Takoe KoMIpeccusi Ta3a U Kakue MPOoLEecchl BKIIOUAIOTCS B 3TOT mpouecc?

- Kakue nporpamMmbl HCTIONB3YIOTCS JIsl MOIESIMPOBAHUS IPOIIECCOB cOOpa raza M MOATOTOBKH HEPTH
u raza?

- Kakue TexHOJOTMHM HCIONB3YIOTCA JUIsl TOBbIMeHUsT 3(QekTuBHOCTH cOopa ra3za U Ta30BOTO
KoHpeHcaTa?

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

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU depeHIMpOBaHHOTO 3a4eTa:

- XuMHYEeCKUH COCTaB MPUPOIHOIO I'a3a U €ro CBONCTBA

- Texnonoruu nepepabOTKH ra3a U KOMIPECCHH Ta3a

- I[Ipoueccsl 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
- Kakwue mporneccsl BKiIrouaroTcst B mepepaboTky raza?

- Uro Takoe ra3oBblif KOHIEHCAT U KakKe ero cBoiicraa?

- Kakue mporeccel ucnonb3yroTcest 11 cOopa ra3a u ra3oBoro KoHjaeHcara?

- Kakue TexHOI0rMM NCIONb3YOTCS sl IOrOTOBKHU T'a3a K TPAHCIOPTUPOBKE?
- Uro Takoe koMIpeccus ra3a U Kakue IIPoLEeCcChl BKIIOUAOTCs B 3TOT npouecc?

- Kakue mporpamMMbl UCTIONBb3YIOTCS JIJIsl MOJICIIMPOBAHMUS MTPOIIECCOB cOOpa ra3a M MoAroToBKH He(TH
u raza?

- Kakue texHOmMOTMH WCHONB3YIOTCS IS TOBBIEeHHUS 3¢ ¢GeKTUBHOCTH cOopa Ta3a W Ta30BOTO
KoHIeHcara?

buner 1
XHUMHUYECKHUI COCTaB IIPUPOLHOTO ra3a U €ro CBOMCTBa

Kakue mporpaMMbl HCIIOIB3YIOTCS [T MOJCIMPOBAHUS MTPOIIECCOB cOOpa raza U MOArOTOBKH HE(DTH U
rasa?

Buier 2

[Ipomeccrl cOopa raza u ra3oBoro KOHJeHCaTa
Kakue TexHOIOTHY UCTIONB3YIOTCS JIJIsl IOATOTOBKH Ta3a K TPAHCIIOPTUPOBKE?

Kputepun oniennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

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

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT IOJIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, a TakKXKe CIPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KoHcriekTamu Jieknui. JluddepeHnnpoBaHHbI 3a4eT MOXET MPOBOMUTHCS IO WTOTaM TEKyIIen
YCIIEBaEMOCTH W CJaudl 33/IaHWi WM ITyTeM OPraHM3aliH CIEIHAIbHOTO ONpOCa, NMPOBOIMMOTO B
yCcTHOH (opme.



