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: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
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 3HaeT W cHocoOEGH  HCIONbL30BaTh B
npo(eCCUOHANBHON  JIEATENPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3MKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO

OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO BOCTIpUHUMAS ConuanbHbIC, OTHHYECKHUE,
KBaHI/Iq)I/IKa]_H/II/I, HpO(I)eCCI/IOHaJII)HOMy pocty u KOH(i)eCCI/IOHaHBHBIe M KyJIbTYPHBIC pa3IM4nsi

PYKOBOJZICTBY KOJJIEKTHBOM B cpepe cBoeit OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajbIM
mpoeCCUOHANBHOM JIeITENFHOCTH, TOJIEPAHTHO |[KOJUIGKTUBOM B cdepe  cBoell  mpodecCHOHAIBHOM
BOCHPUHUMAsI COLMAJIbHBIC, STHUYECKUE, JesITeTbHOCTH

KOH()ECCHOHANBHBIC U KYIBTYPHBIC pasinuius  (OITK-5.3 CTpeMuTcs K TOTYYeHHMIO HOBBIX 3HAHHIA,
poeCCHOHATBHOMY M IMYHOCTHOMY POCTY

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax MCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/a4u, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OIIEHNBATH KAY€CTBO pa3paboTaHHON
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

[MIK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
[TK-2 CnocoGeH caMOCTOATENILHO WIIH B UCCIEOBAaHHs CaMOCTOSTENbHO MJIM B COCTAaBE HAy4YHOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA




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 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO

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 HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oneHHMBaTH TOYHOCTh IOJYYEHHBIX
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;
- HaBBIKAMH TEOPETHUECKOTO aHAIIM3a PEAIbHBIX 3a7a4, PEIIaeMbIX C IIOMOIIBIO aJITOPUTMOB O0yUYCHHUS
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 rmIyOOKHE TEpeaeIbI 7 7 7
YIJIEBOJOPOAHBIX Ta30B
) CoctaB u cCBOiicTBa Ta3a M Ta30BOTO 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
OcHoBBI MozenupoBaHus cbopa rasza u
6 ACTHP P 10 10 10
KOH/IeHcaTa
MonenupoBaHue MpoIeccOoB MOATOTOBKU
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

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

2. CocTaB U CBOMCTBA ra3a U Ira30BOr0 KOHIOCHCAaTa

CocTtaB rasza W ero cBoicTBa. [a30BbIit KOHIACHCAT: COCTaB H cBoiictBa. (OcoOeHHOCTH
TPAHCIIOPTUPOBKHU I'a30BOT'0 KOHJACHCATA.

3. COop raza u ra30BOr0 KOHJIeHCaTa

ITpouneccsl cbopa raza u rasoBoro KoHjaeHcara. OOopymoBaHue it cOopa rasa M TIa30BOIO
KOH/IeHcaTra. TexHoJI0ruu noBbIeHus d3PpGEeKTUBHOCTH cOOpa ra3a v ra30BOro KOH/IEHCAaTa.

4. IlogroroBka, TpPaHCIOPTUPOBKA U IepepabOTKa raza

[Tpomeccyl TOATOTOBKH Ta3a K TPAaHCIOPTUPOBKE. TeXHOIOTMU TPAaHCHOPTHPOBKH Taza. OCHOBHI
mporeccoB nepepadorku raza. OdopyaoBaHue I nepepaboTKU rasa.

Cemecrtp: 2 (Becennuit)
5. KomnpumupoBanue raza

Iponeccsl kommpeccuu raza. OOopymnoBaHHME UII KOMIIPECCHH Ta3a. TEeXHOJIOTWH TOBBIIICHHUS
3¢ (HEKTHBHOCTH KOMIIPECCHU Ta3a.

6. OCHOBBI MOACIIUPOBAHUA c6opa ra3a 1 KOHJICHCara

OcHoBbI paboThl ¢ mporpaMMHBIM oOecnieueHreM Pipesim. MoaenupoBanue npoueccoB coopa rasa u
ra30BOT0 KOHJEHCATa. AHAJIN3 PE3yIbTaTOB MOJIEINPOBAHUS.

7. MonenupoBaHue MPOIECCOB MOJrOTOBKH HepTH 1 raza

OcHOBBI paboTHI ¢ IporpaMMHBIM oOecrieuenneM HYSYS. MonenupoBanue nporieccoB MoAroTOBKH
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 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOAMMOE BpeMs [uii padoThl CTyAGHTa HaJ TEMOW.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

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

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

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ABHUAIMOHHBIC TEXHOJIOTUU
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 cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoel  mpodeccrnoHanbHON
JEATEIIHOCTH

OIIK-5.3 CrpeMurcss K TOIY4YEHUIO HOBBIX 3HAHHMH,
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
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 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
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 TEOPETUYECKOTO aHAJIN3a PEAIbHBIX 3a/1a4, PEIIaeMBIX C TOMOIIbIO 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 TexHONOTMHM WCIONL3YIOTCS JJsl TOBBINICHUS 3(PQGEKTUBHOCTH cOOpa Tasa W 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?

- Kakme TexHOmMOrmMm WMCHONB3YIOTCS JUIsl TMOBBIMIEHUS 3((QeKTHBHOCTH cOOpa raza W Ta30BOTO
KoHIeHcara?

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
Kakue TexHOIOTHY UCTIONB3YIOTCS JIJIsl IOATOTOBKH Ta3a K TPAHCIIOPTUPOBKE?

Kputepun oniennBanus



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 Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJNb30BaThCs
OporpaMMoON JIHCUMIUIMHBL, a TakXke CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIieKTamMH Jiekiuid. JluddepeHnupoBaHHbId 3a4eT MOXKET MPOBOJAMTHCS IO WTOTaM TEKyIleh
yCIIEBAEMOCTH W CHa4M 3aJaHUil WM IyTeM OpraHW3aldy CIEeHUAIBFHOrO OMpoca, MPOBOAWMOIO B
yCcTHOH (opme.



