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)

1o JMCIMILINHE: VYrpaeneHre ¥ MOHUTOPUHT BEIOPOCOB MAPHUKOBBIX Ta30B HA 00BEKTaX
HedTera3zono06an

M0 HANPABJIEHUIO: WHupopmaTrka ¥ BEIYACIUTEIbHAS TEXHUKA

npouiIb MOATOTOBKH: [IporpammHast HUHXCHEPHS
nepezioBas HHXKCHEepHasl IIKOJIa PATHOIOKAIUY, PATUOHABUTAIIMN U MTPOrPAMMHOMN
WH)KEHEPUN
kadenpa QyHIaMeHTAILHBIX OCHOB ra30BOTO Jiea

Kypc: 1

KBaTuuKanus: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddhepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

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

[Iporpammy cocraBuin: E.B. Boiitenkon

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



AHHOTANMA

HucuurnuHa "YopaBieHne ¥ MOHUTOPHHI BBIOPOCOB MAapHUKOBBIX Ta30B Ha 00bekTax HedrerazomoObrun'
IpeAHa3Ha4eHa ISl CTYJACHTOB MAarucTparypbl, M3ydarolluX MHpoOJIeMbl 3KOJOTMH M DHEPreTHKH B
HedTerazoBoii orpacid. B pamkax kypca OyayT pacCMOTpPEHBI BONPOCHI YTHIIM3AaLWH, XpPaHEHUS H
UCIOJb30BaHUSl YIVIEKHCIOIO Ta3a, IPOMBIIUIEHHOTO MOHUTOPHHIA IIPOU3BOACTBEHHBIX IIPOLECCOB C
nomouisto BIUIA u npaktukyma ynpasnenus BIIJIA Ha nonurone.

1. leau u 3apauu

Meap AUCUMNIMHBI

- (QopMupoBaHHE Yy CTYJCHTOB 3HAaHMA W NPAKTUYECKUX HABBIKOB YIPABICHUSA W MOHHUTOPHHTA
BBIOPOCOB MAPHUKOBBIX Ta30B Ha 00beKTax HedTerazomoObuu. [l JOCTHKEHUS TelTd Kypca CTaBsITCSI
CIICAYIOUINE 3allauyd: - M3YYCHHE OCHOBHBIX METOAOB YTHJIM3ALHUH, XPAaHEHHS W HCIOIb30BAHUS
YIJIEKUCIIOTO I'a3a; - 03HAKOMJIEHUE C IPOMBIIIJIEHHBIM MOHUTOPUHIOM IIPOU3BOACTBEHHBIX IIPOLIECCOB
¢ nomotpko BITJIA; - ocBoeHMe TpakTHUeCKNX HABBIKOB yrpaBieHus bIIJIA Ha nonurone.

33]13‘11/[ JAUCHUIIINHBI
- 3HaHHE OCHOBHBIX MCTOJO0B 1 ITOAXOJ0B K YIIPABJIICHUIO ITPOCKTAMU B He(l)TeFaBOBOI\/’I oTpacin
- YMmeHue MNPOBOAUTL aHAJIN3 PUCKOB U OLICHKY 3(1)(1)6KTI/IBHOCTI/I HOPOCKTOB

- [IpakTHdyeckre HaBBIKU 10 YIPABJICHUIO MHBECTHIMSAMH M pean3allii HHHOBAIIMOHHBIX MPOCKTOB B
He(Tera3oBoii oTpaciu

- YMeHue pa3pabarbiBaTh M OIICHUBATh OM3HEC-TIIAHEBI POCSKTOB B HE(DTEra30Boii OTpaciu
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W CHocoOEH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATEeNhbHOCTH  (PyHITaMEHTaIbHBIC
HAy4YHbIC 3HAHWS M HOBBbIC HAyYHBbIC MPUHIUIBI U METOIbI
WCCIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
TEXHUKHU

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTu
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MH(POPMATUKU U BBIYHUCIUTEIBHON TEXHUKH U CHOCOOCH MX
NPUMEHATh MpPH PEHIeHWH 3a1ad  [podeCcCHOHATBHOM
JeSITeIbHOCTU

[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEOBATEIHCKOU
JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIe€T 3HAHUEM OCHOB (QMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX HCCIICIOBAaHMI U HAaBBIKAMHU HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH
MaTeMaTH4YEeCKUH anmnapar U alfOPUTMBI,

[IK-2.2 YMeeT mpUMEHAThH MONyYEHHbIC 3HAHUS B OOJIACTH
(yHIaMEHTaNbHBIX HAYYHBIX OCHOB T€OPUH MH(OpMAIH U
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  AEATENbHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

WH(POPMALOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoil 00pabOTKH CHUTHAJIOB, HWCIOJIB30BAaHUSI CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBaHus,
OoubnmorpaduyecKkoro MoMcKa, OMBIT PabOTHl C HAyYHBIMU
HUCTOYHUKAMU

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




11RK-D DJIdACCT HdBbIKAMU y‘i'dC'l‘l/l)l B H'dy‘-ll—lblx
JCKYCCHSIX, BBICTYTUICHHUS C COOOIIEHUSIMH U
JIOKJIaJaMU yCTHOTO, MUCbMEHHOTO U
BHUPTYaJIbHOTO (pa3MelieHue B
MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HCCIIEIOBaHUH

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWH, 3aJaBaTb BOMNPOCH H
OTBEYaTh HAa IIOCTABJIECHHBIC BOMPOCHI IO TEME Hay4YHOH]
pabotbl

[IK-3.3 MMeer mpakTUYECKUH OMNBIT y4acTUs B HAyUYHBIX
CTyA€HYECKHX KOH(QEpeHIHMAX, OYHBIX, BHUPTYaJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'oTOB K BKIIIOUEHHIO B

mpode

CCHUOHAJIBHOC COO6H.ICCTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHON NesTEBHOCTH

IMK-1.1 3HaeT NOPUHIMIBI TOCTPOSHHUS HAyYHOW pPadOTH,
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
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 HMmeer mnpakTUYeCKWH ONBIT BBICTYIUIEHUH |
HAy4YHOW apryMEHTAIlMH MPH aHalu3e OObeKTa HaydYHOW U
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

YMETb:

3HaHME OCHOBHBIX METOJIOB U MOJIXOAO0B K YIPaBICHUIO IPOEKTaMH B He(pTera3oBoii oTpaciu

YMeHue MpoBOANTH aHAIU3 PUCKOB U OLEHKY 3((EKTUBHOCTH NIPOEKTOB
YMmeHue pa3pabareiBaTh U OLICHUBATh OM3HEC-IIAHBI IPOEKTOB B HE()TEra30Boil OTpaciu
BIIAJIETh:

HpaKTI/I‘leCKI/Ie HaBbIKU IO YIIPABJIICHUIO MHBCCTUIHAMU U pCajindallii MHHOBAIIMOHHBIX IIPOCKTOB B

He(Tera3oBoii oTpaciu

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| YTunuzanus, XpaHeHHE, UCIOJIb30BaHUE 10 5
YIJIEKHUCIIOTO rasa
2 IIpoMbIneHHBINH MOHUTOPHHT 10 5
IIPOU3BOJICTBEHHBIX IIPOLIECCOB
3 VYmpasnenue BIUJIA 10 5
4 Teopus ¥  nOpakTuka  pealn3aluu 6 5
He(Tera3oBbIX MPOEKTOB
5 OOparHblif THXUHUPUHT JTUHAMAYECKOTO ] 5
00opynoBaHuUs
6 [IpakTuka peanuzaluy MHHOBAaLMOHHBIX ] 3
MPOEKTOB B HE(TETA30BOM CEKTOPE
7 VYhpapieHre NHBECTULIUIMU 8 2




Wtoro wacos 60 30

[TonroToBka k 3K3aMeHy 0 gac.

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

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Yrunu3zanus, XpaHeHne, NCTI0JIb30BaHUE YITIEKHCIIOTO rasa

YTunuzanus, XxpaHeHue, UCII0JIb30BaHuEe YIVICKUCIIOTO ra3a
- MeTonbl yTuian3aluy yrieKUuciIoro rasa

- XpaHeHue yIIEKUCIIOoro raza

- Mcnonp3oBaHue yIieKkUcsoro rasa Jjis Ipou3BoACTBa

- Ilpaktuueckue 3aHsATHA: ompeneneHrne 3(P(EKTHBHOCTH METOAOB YTUIM3ALMUH, IPOBEICHUE
9KCIIEPUMEHTOB IO XPAHEHHUIO YIVIEKUCIIOTO raza

2. HpOMBIIHJ'IGHHBIﬁ MOHUTOPUHT NPOU3BOACTBCHHBIX ITPOLCCCOB

IIpoMBIIITIEHHBI MOHUTOPUHT IPOM3BOACTBEHHBIX MpoLeccoB ¢ moMonibio bITJTA
- OcHossl BITJIA u npumenenue ux B He(hTera3oBoii oTpaciu
- Texunueckue xapakrepuctuku BITJIA u ux BBIOOD JUIst KOHKPETHBIX 3324 MOHUTOPUHTA

3. Ynpasnenue BITJIA

IIpaktukym ynpasnenus BIIJIA Ha monurone

- Opranusanus nojeToB u 0ezomacHocTh npu padote ¢ BITJIA

- [Ipaktnueckue HaBbiku ynpasieHus BIIJIA Ha monurone

- O6paboTKa 1 aHAJIN3 JAHHBIX, IOJIyYEHHBIX B PE3YyJIbTare MOHUTOPHHTA ¢ iomMouibio BITJIA

Cemecrtp: 2 (Becennuit)
4. Teopus ¥ MIpaKTUKA peaan3alud He(TEra30BbIX MPOSKTOB

- OCHOBBI YIIPaBJICHUS IPOEKTaMH B He()TETa30BOW oTpacin
- AHaNM3 PUCKOB U OLICHKA A(PPEKTUBHOCTH IIPOEKTOB

- Opranuzanus paboTbl KOMaHAbI IPOEKTA

- [IponieccHbIe KapThl ¥ INTAHUPOBAHUE IIPOEKTA

- YripaBieHve H3MEHEHUSIMU B IPOEKTE

5. OOparHbIi HHXUHUPUHT JUHAMAYECKOTO 000pyI0BaHUS

- OcHOBBI 00PaTHOTO WHXUHUPHUHTA
- MeTonbl 1 TEXHOIOTHU OOPAaTHOrO MHXHUHUPHHTA THHAMHYECKOTO 000PYI0BaHUS
- [IpakTrueckue 3aHsTHA 10 00PATHOMY WHXXMHUPHHTY JMHAMUYECKOTO 000PYIOBAHNUS

6. HpaKTI/IKa pcain3daliii MHHOBALIMOHHLIX ITPOCKTOB B He(i)TeFa3OBOM CCKTOPC

- OcHOBBI HTHHOBallM{ B HETETra30BOM OTPACIIH

- IIponiecc cozmanus MTHHOBAIMOHHOTO MTPOAYKTA

- YripaBieHre HHHOBAallMOHHBIM IPOEKTOM

- [IpakTryeckue 3aHATHS 110 CO3IaHUIO U PealI3alli HHHOBAIMOHHOT'O MIPOEKTa




7. YpaBiieHHE UHBECTULIUSIMU

- OCHOBBI YIIPaBJICHUS HHBECTULIUAMU

- MeToznbl O1IEHKM HHBECTUIIMOHHBIX IIPOEKTOB

- OuHAHCOBBIN aHANU3 U MJIAHUPOBaHUE OIOKETa MPOEKTa
- [IpakTHueckue 3aHATHA IO YIIPaBIEHUIO UHBECTULIUSIMU

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U 3KPAHOM.

KoMmmproTepHBIf Ki1ace ¢ yCTaHOBICHHBIM IIporpaMMHbIM obectieueHueM Pipesim, HYSYS u ANSYS
CFX.

MynbTUMEANHHBIA TPOEKTOP U IKPaH AJISl IPOBEACHUS JCKIMOHHBIX 3aHATHH.

JlaGoparopHoe 000pyaOBaHKE JUI IPOBEACHUS IPAKTUYECKUX 3aHATHH 110 TEXHOIOTUSAM NepepaboTKH
rasa 1 KOMIPECCUH rasa.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Hedrerazorast runpomexanuka [ Tekct] : k 75-neturo Poc. roc. yH-ta HedTH 1 raza um. . M.
I'ybxuna, yaed. mocobue mis By3oB/K. C. bacaues, H. M. /Imutpues, I. [[. Pozenbepr , -M. ; MxeBck,
WH-T xomnbroTep. uccnen., 2005
2. Hedrerazosoe aeno. [onnerit kype [Tekct] : 150-netuto mupoBoii HedrenoObruu nocesimaercs / B.
B. TerenemuH, B. A. f3eB - lonronpynueiitlaTennext,2009
3. I'mbkoe ynpasnenue npoekramu u npoaykramu / b. JI. Bonbdcon. — Cankr-IletepOypr, [Turep,
2015.— URL: https://ibooks.ru/bookshelf/342319/reading (nara obpamenus: 25.11.2020). - [TonHbIi
tekcT (Pexxum nocryna : u3 cetu MOTU / Ynanennslit focty)

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSIICHHBII MAIIMHHOMY O0Y4eHHIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY 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 HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha zamsaTusax HCTIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIHOYAad ACMOHCTpAIUIO HpeSCHTaL{Hﬁ.

B nporiecce camocTosTeNbHOM PabOThI 00YYarOLIHXCs TPEIIONAraeTCs UCTIOb30BaHUE TAaKUX
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

[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 u3ydeHHWsS AUCHUILTUHBI «YIpaBlIeHHE W MOHHTOPHUHT BHIOPOCOB TApHUKOBHIX Ta30B Ha
o0bekTax Hererazomo0srdmm 00yJaronUiCs JOIDKEH:

3HATh:

3HaHNE OCHOBHBIX METOJIOB U TTOIXOI0B K YIPABICHUIO IIPOCKTaMH B He(pTera3zoBoil oTpaciu
yMeThb:

YMeHue MPOBOANUTH aHAIU3 PUCKOB U OLEHKY d()(PEKTUBHOCTH IPOEKTOB

YMeHue pa3pabareiBaTh U OIIEHUBATh OM3HEC-TIAHBI POCKTOB B HE()TEra30BOM OTpaciu
BJIaJIeTh:

[IpakTHyeckue HaBBIKU 110 YIPABJICHUIO MHBECTULUSAMHU M peaju3allMd MHHOBALMOHHBIX IIPOEKTOB B
He(Tera3oBoi oTpaciu

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

- OHpe)_IeJ'IeHI/Ie MOHATHUA MPOCKTA U €TI0 X KU3HCHHOI'O LUKJIA

- CocTaBiieHHE IIJ1aHA IIPOCKTa U BBI60p MCTOA0B KOHTPOJISI U OLICHKHA ITPOCKTa

- q)OpMI/IpOBaHI/IC KOMaHbI IPOCKTA U YIIPABJICHUC KOMMYHHUKAIIUAMU B IIPOCKTC

- OI_IGHKa PUCKOB IIPOCKTAa U pa3pa60TKa Ij1aHa puCKOBOTO MCHCI’KMCHTA

- OHpe)_IeJ'IeHI/Ie IIOHATHUSA O6paTHOF O MHKUHUPHUHTA U €0 IPUMCHCHUC B He(l)Tel"a?:OBOfI oTpacji
- AHanu3 PUCKOB U BbII'OA MHHOBALIMOHHLIX IIPOCKTOB B HC(i)TeFaI%OBOﬁ 0oTpacjiv

- MGTO):[BI OLICHKH 3(1)(1)CKTI/IBHOCTI/I HWHHOBAIIMOHHBIX MTPOCKTOB

- OHpe)_IeJ'IeHI/Ie MOHATHUA UHBCCTUIIMU U MCTO/bI dHAJIN3a U OLICHKU MHBCCTUIIMOHHBIX ITPOCKTOB

- InanupoBanue U ynpapieHUE pECypcaMy MPOEKTa, YIPaBICHUE OIOMKETOM MIPOEKTa U BPEMEHHBIMH
pecypcaMu IpoeKTa

- O1eHKa PUCKOB ITPOEKTa U MOHUTOPUHT PUCKOB

- Ilpumenenue o0OpaTHOrO WHXWUHHPUHTA B HEPTEra3oBOM OTpacid H METOABl 00paTHOro
WHKUHUPHHTA THHAMUYECKOTO 000pYIOBaHUS

- OHGHKa Bq)(l)eKTI/IBHOCTI/I HWHHOBAIIMOHHBIX IIPOCKTOB B He(i)TeFaBOBOfI oTpacjii U OpraHuzanuvsia
pcajm3aliui MHHOBAIIMOHHBIX IIPOCKTOB

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

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

-- Onpe;[eneHI/Ie IMOHATHA MPOCKTA U €T0 ) KUZHCHHOT'O MUKJIa

- CocTaBiieHHE IIJ1aHA IMPOCKTAa U BBI60p MCTOA0B KOHTPOJISI U OLICHKHA ITPOCKTa

- q)OpMI/IpOBaHI/IC KOMaHbI IPOCKTA U YIIPABJICHUC KOMMYHHUKAIIUAMU B IIPOCKTC

- OI_IGHKa PUCKOB IPOCKTAa U pa3pa60TKa Ij1aHa puCKOBOTO MCHCI’KMCHTA

- OHpe)_IeJ'IeHI/Ie IIOHATHUSA O6paTHOF O MHKUHUPHUHTA U €0 IPUMCHCHUC B He(l)Tel"a?:OBOfI oTpacji
- AHanu3 PUCKOB U BbII'OA MHHOBAIIMOHHBLIX IIPOCKTOB B HC(i)TeFaI%OBOﬁ 0oTpacjiv

- MGTO):[BI OLICHKH 3(1)(1)CKTI/IBHOCTI/I HWHHOBAIIMOHHBIX TPOCKTOB

- OHpe)_IeJ'IeHI/Ie MNOHATHUA MHBCCTUIIMU U MCTO/IbI dHAJIN3a U OLICHKU MHBCCTUIIMOHHBIX ITPOCKTOB

- InanupoBanue U ynpapieHUE pECypcaMy MPOEKTa, YIPaBICHUE OIOIKETOM MIPOEKTa U BPEMEHHBIMH
pecypcaMu IpoeKTa

- O1eHKa PUCKOB ITPOEKTa U MOHUTOPUHT PUCKOB

- Ilpumenenue o0OpaTHOrO WHXWUHHPHUHTA B HEPTEra3oBOW OTpacid H METOABl 00paTHOro
WHKUHUPHHTA IMHAMUYECKOTO 000pYIOBaHUS

- OHGHKa Bq)(l)eKTI/IBHOCTI/I HWHHOBAIIMOHHBIX IIPOCKTOB B He(i)TeFaBOBOfI oTpacjii U OpraHuzanuvsia
pcajm3aliui MHHOBAIITMOHHBIX IIPOCKTOB

buner 1
- OmnpeneneHue MOHSTHS IPOSKTA U €T0 KUIHEHHOTO UK
- CocraBiieHue miaHa MpoeKTa 1 BEIOOP METOIOB KOHTPOJISI M OIICHKH MTPOEKTa



buner 2
- ®opMupoBaHUE KOMaH/IbI IPOEKTA U YIpaBlIeHUE KOMMYHHUKAIIUSMU B TIPOCKTE
- O1eHKa pUCKOB TIPOEKTa U Ppa3paboTKa IIaHa PUCKOBOTO MEHEPKMEHTA

buner 3
- Omnpenenenue MOHITHsI 00PaTHOTO HMHXMHUPHUHTA U €r0 MPUMEHEHUE B He(DTera3oBoii oTpaciu
- AHanH3 PUCKOB U BBITOJ] HHHOBAIIMOHHBIX MPOEKTOB B HE(TEra30BoOM OTpaciu

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
HNPUHATHIX PELICHAMN.
Ouenka ommyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBIIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oallia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKax OCHOBHBIX NIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYOBIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

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



Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
OporpaMMON JIHCUMIUIMHBL, a TakXke CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIieKTamMH Jiekiuid. JluddepeHnmupoBaHHbIA 3a4eT MOXET MPOBOJAMTHCS IO WTOTaM TEKyIieh
yCIIEBaEMOCTH W CHaYM 3aJaHUil WM IyTeM OpraHW3alliy CIEHUAIBFHOTO OMpoca, MPOBOAWMOIO B
ycTHOH opme.



