o AMCHUIIJIMHE:
0 HANIPaBJICHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI

PAAHOTEXHUKHA U KOMIIBIOTEPHBIX

TeXHOJIOTHH
J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

Ynpasnenue TpeOOBaHUAME, KOH(UTYpaLueil, N3MEHEHUSIMHU

HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa

HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

KYpC:
KBaJIupuKAIMSL:

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii

kadeapa QU3NKO-TEXHUIECKOH HH(OpMATUKH
4

OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.A. HazapeHko, npenoaaBareiib

[Iporpamma obcyxneHa Ha 3acefannu Kadenpsl pusuko-rexaundeckor napopmaruku 30.08.2023



AHHOTANMA

CoBpeMeHHbBIE peand MEXKAyHapOJHOTo OW3HEeca 3a/Jal0T BBICOKYIO TUIAHKY KadecTBa K pa3padoTke H
MTOCTaBKE CJIOXHBIX HHKEHEPHBIX MPOAYKTOB. OMHOBPEMEHHO C OTHM YCIOXKHSIOTCS M YBEIUYHBACTCS
KOJIMUECTBO TPeOOBaHMI K MPOIYKTaM, B3aHMOCBSI3b Pa3IMUHBIX MPOIIECCOB NPU Pa3padOTKe CTAHOBUTCS BCE
0osiee 3HAYMMOM IS TOCTHDKEHUST KOHEYHOTO pe3ynbrata. Ocoboe MecTo B peasi3aiy HaYnHAIOT 3aHUMAaTh
MpOIECChl  YIpaBleHHs TpeOOBaHUSAMH, KOHQUTYpalueil W HM3MEHEHUSIMH, KOTOPBIE IO3BOJSIOT
KOHTPOJIMPOBATh COOTBETCTBUE IPOMYKTOB IMPEABABISIEMBIM K HUM TPEOOBaHHSAM W KPUTEPHUSIM Ha BCEM
MPOTSKEHUH KU3HEHHOTO 1UKIIA.

1. lean u 3apa4n
Heab nucUMMINHBI
[TonroToBUTh CHEIMANKUCTOB, CIHOCOOHBIX Ha BBICOKOM YpPOBHE O00ECIeurnBaTh COOTBETCTBHE

pa3pabaTbiBaeMbIX IPOAYKTOB IPEABABIAEMBIM TPEeOOBaHMAM, YIPABIATH KOH(pUTypanued u
W3MEHEHHUSMHU Ha Pa3IMYHbIX dTalax >KU3HEHHOTO UKJIA TIPOIYKTA.

33]13‘[1/[ JAUCHUIIINHBI

CdopmupoBarh TEOpETHYECKME OCHOBBI W NPAKTUYECKHE HABBIKM B OOJNACTIX yNpaBJICHUS
TpeOOBaHUAMH, KOHPUTypalneil 1 U3MEHEHUSIMH CJIOKHBIX HHKXEHEPHBIX MPOIYKTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl pelIeHUs
OCTaBJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN I TeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpOopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!



- METO/Ibl YIPABJICHHUS U MH)XKUHUPHUHTA TPeOOBaHUI;
- IOAXOJBI ¥ CTAaHAAPTHI K YIPaBJICHUIO KOH(DUTYpaLuei;
- crocoObl OpraHM3allMM YHpPaBJICHHS WM3MEHEHUSMH B 3aBUCHUMOCTH OT HX 00nacTM M Lenei
peanuzanuu.
YMETh!
- OTIPENENATh UCTOYHNKN TPeOOBaHMH U OLICHUBATh Ka4eCTBO TPEOOBAHUIA;
- IPOBOJUTH JEKOMIIO3ULHUIO POJYKTa U OPraHU30BBIBATh PabOTy C HUM;
- IPOBOIUTH OLIEHKY 11€JIeCO00Pa3HOCTH U3MEHEHHUIA.
BJIaJIETh:
- HaBbIKAMH aHAJIN3a U HHXUHUPUHTA TPEOOBAHMIA;
- HaBbIKaMM [IOCTPOEHUS U OpraHU3alMu CTPYKTYp IPOLYKTa;
- HaBbIKAMH OPTaHU3aLWHU U IPOBEAICHUS paboT 10 YIPABICHUIO H3MEHEHUSIMHU.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
Beenenune B yHpaBJIeHUE
1 koHurypamuer,  TpeOOBaHUSIMH U 2 1
WU3MEHEHUSIMH
) VrpaBneHue — KU3HEHHBIM IIUKJIOM ’ 1
nponykta/ADC
3 VYnpasienue TpeOOBaHUAMU 1 )
MPOIYKTa/TPOEKTa
4 Hcrtounuku TpeOOBaHUI U KPUTEPUH 2 1
5 OCHOBHBIE 3TaIlbl OpraHU3aluu paboTHI ¢ 3 1
TpeOOBaHUAMH
6 AHanu3 W WHXUHAPUHT TpeOOBaHUN 3 1
TpeboBaHM
7 Bepudukanus u Banmuaanus TpeOOBaHUIHA 3 1
8 MOHUTOPHHT U 3aKpBITUE TPEOOBAHUI 3 1
9 HHCTpyMEHTHI yHpaBiIeHUs ’ 1
TpeOOBaHUAMH
NckyccTBeHHBIN HAHTEIIEKT B
10  |ynpaBieHun TpeGoBaHHAMHU - 0O0pabOTKa 2 1
ecTecTBeHHOTO si3b1ka (NLP)
11 VYnpagienne KoHQUTYpaIUei MpoayKTa 1 2
12 JIeKOMIO3UIMSL MIPOYKTa M yIpaBICHHUE 3 1
pa3paboTkoit
13 Wnentndukanus 31eMeHTOB IPOIYKTa 3 1
14 bazoBbie  nmHMM W yOpaBieHHE 3 )
COCTOSIHHEM
15 VYnpasnenue paccMOTpeHUuEM u 3 )
BBIITYCKOM
16  |AynuTsl KOHQUTYpaLTUH 3 2
17 WUnctpymeHTs yIpaBJIeHUs 1 3
KoH(uUrypanmei
18  |Big Data B ynpaBieHuu KoHQUTyparpen 1 3
19 | VYopaBneHue U3MEHEHUSIMU TPOIYKTA 1 3




20 VrpaBneHne W3MEHEHHSIMH Ha Pa3HBIX 3 )
JTanax *)U3HeHHoro nukia. Yacts 1

71 VYnpaBieHne H3MEHEHUSIMH Ha Pa3HBbIX 3 )
JTamnax >KH3HEHHOTO IuKia. Yacts 2
CkBO3HOE ympaBiieHHE KOH(Urypamnuei

22 |-ynpaBicHHE KoH(purypanuen 1 3
MPEIIPUATHS/TIPOCKTA

23 CkBo3Has WHTETpaLus mporecca 3 )
ynpaBieHus: KoH(uUryparuen

24 CkBO3HAas  MHTErpauust  yNpaBICHUS 3 )
TpeOOBaHUIMH

25 CkBo3Has WHTETpaLus mporecca 3 )
yIpaBiICHUS U3MEHEHUAMH
CKBO3HOE YIIpaBJIEHUE PE3YNIBTaTOM Kak

26 |ocmoBa gns npumeHenus Machine 2 2
Learning u Data Science

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 8 (Becennuit)

1. BBenenue B ynpasieHue KOHQUrypauuei, Tpe00BaHUAMHU U N3MEHEHUSAMU
Uctopus BO3HUKHOBEHUSI. CoBpemMeHHOe PUMEHEHHE u B3aUMOCBSI3b MEXTY

MpoIeccamMu/ TUCITUTLITTHAMH.

2. YnpaBieHre )KU3HEHHBIM ITUKJIOM MTpoaykTa/ADC

OmnucaHue OCHOBHBIX 3TAIOB XU3HEHHOT'O IIUKJIA IPOAYKTA OT pa3pabOoTKH 10 3aKPBITHS.

3. Yopasnenue TpeOOBaHUAMYU TPOYKTa/IPOCKTA

OO0t 0630p TUCIUIUIMHBI, OCHOBHBIC TIOHSITHUS, TPOIECCHI.

4. UcTounuky TpeOOBaHUIN U KPUTEPUH

PaccmMoTpenne mOHATHA TpeOOBaHUS, PpA3IMYHBIX HCTOYHHKOB, KpPUTEpHEB (OPMUPOBAHUSA
TpeOoBaHMI Ha OCHOBE IPUMEHIUMON HOPMATHBHOM 0a3bl.

5. OCHOBHBIE ATaNbl OpraHU3aIuy padOTHI C TPEOOBAHUSIMH

[1naHnupoBaHre, MOHUTOPHUHT M KOHTPOJIb TPEOOBaHUH.

6. AHanu3 U MHXKUHUPUHT TpeOoBaHUI TpeOoBaHUN

[IpoBenenue ananusza TpedoBaHu U padboTa Mo pa3pabOTKE U OMHUCAHUIO TPEOOBAHHIA.

7. Bepudukanus u Banumanus TpedoBaHUN

OpFaHI/IBaHI/ISI pa60T 0 IMPOBCPKU UCITOJITHCHUA Tpe60BaHI/Iﬁ Ha Ppa3HbIX 3Talax KU3HCHHOI'O IUKJIA.




8. MOHHTOPHHT U 3aKpbITHE TPEOOBaAHUI

PaccMoTpeHne HHCTPYMEHTOB MOHUTOPHHTA U IPUHATHS PEIICHHS O 3aBEPLICHUH PadoT.
9. IHCTpYMEHTHI yIipaBieHus! TpeOOBaHUAMHU

Kparkuit 0030p nprMeHseMbIX HHCTPYMEHTOB.

10. MckyccTBeHHBIN MHTENJIEKT B YIPaBICHUN TPeOOBaHMAMH - 00pabOTKa €CTECTBEHHOTO S3bIKa
(NLP)

0630p mpumenumoctu NLP B pamka ynpasneHust TpeOOBaHUSMHU.

11. YnpaBneHnue KoHPUrypauen nporyKTa

OO01mii 0630p JUCUMIUIMHBI, OCHOBHBIEC IOHSTHS, IPOLIECCHI.

12. JlexoMmno3uuus NpoayKTa U YIpaBieHHE pa3padoTKoi

PaccmoTpenue cTpyKTyp NpoAyKTa U UX IPUMEHEHHUE NPH pa3paboTKe.

13. Unentudukanus 37€MEHTOB IPOLYKTa

PaccMoTpeHne pasnuuHbIX IPABUII KOAUPOBAHUS AJI1 KOHTPOJIS COCTaBa.

14. ba3oBble TMHUY U YIIPABICHNUE COCTOSTHUEM

PaccmoTpenune xoHnenuuu 0a30BBIX JUHUHA U CIIOCOOOB YIPaBICHUS COCTOSHUEM.
15. YnpaBneHue pacCMOTPEHUEM U BBIITYCKOM

PaccmoTpeHune npakTHKH pacCMOTPEHUS U BBIITYCKa KOH(PHUTYpaIy MPOLYKTa.
16. Aynutsl KOHGUTYpaLUU

[Hoaxoap! K NpOBEACHUIO ayTUTOB IO KOH(UTYpaLIUH.

17. MHCTpyMEHTHI ypaBieHUs! KOHPUTypanuei

0O0630p MPUMEHSIEMBIX HHCTPYMEHTOB.

18. Big Data B ynpaBieHnu KoHQUrypanuei

0630p mpumenumoctu Big Data B pamka ynpasnenust KoHpurypauuen.

19. YnpaBnenue n3MEHEHUAMH NPOTyKTa

OO01mii 0630p JUCUMIUIMHBI, OCHOBHBIEC TIOHSTHS, IPOLIECCHI.

20. YopasneHue N3MEHEHUSIMH Ha pa3HbIX dTanax *U3HEHHOro nukia. Yacts 1
[IpumMeHsieMble METOIBI yIIPaBICHUS U3MEHEHUSIMH, clielin(HKa 1JIs1 Pa3IUYHbIX CTaIUi.
21. YnpaBneHue M3MEHEHUSAMH Ha Pa3HbIX dTanax *KU3HEHHOTo IHKiIa. YacTs 2

HpI/IMeHSIeMLIG MCTOJbI YIIPABJIICHUSA U3MCHCHUSAMMU, cneumbm(a JJI1 pa3JIMYHbIX CTaI[PIfI.



22. CkBO3HOE ympaBiieHUue KOHQUTypaIrye -ynpaBieHne KOHQUTypalueil npenpusTus/IpoeKTa
OOmuit 0630p AUCIUIIIMHBI, OCHOBHBIE TIOHATHS, IPOLIECCHI.
23. CkBo3Has MHTETpaIHs Mpolecca yIpaBieHus: KoHUTypanuei

VrpaBiieHHE COCTaBOM CTPYKTYp MPEANPHATHSI/TIPOCKTa U UX B3aHUMOCBS3SIMH - OPICTPYKTYpa,
ousnec-nporieccel, WBS, CBS, FBS/PBS.

24. CkBO3Hasi MHTETrpalysl yIPaBICHUS TPEOOBAaHUSIMH

VYopasieHue TpeOOBaHUSAMH —NPEANPUSTHS/IIPOCKTa - OpraHU3alMOHHbIE/aIMUHUCTPATUBHBIC
IIPOLIELYPBl, JOIOBOPA, IOPYUEHUSI.

25. CkBo3Has MHTErpalysl [Ipolecca yIpaBiIeHUs U3MEHEHUIMU

VYnpagieHne U3MEHEHUSIMU TPEANPUSTHSI/TIPOCKTA - OPTCTPYKTypa, OusHec-npoueccel, WBS, CBS,
FBS/PBS

26. CkBO3HOE ympaBJeHHE Pe3yJbTaToM Kak OCHOBa s npumeHenus Machine Learning u Data
Science

Paccmotpenune Bo3moxkHOCTEH npumenennst Machine Learning u Data Science B paMkax BHEApEHHS
CKBO3HOTO YIPaBJICHHs KOH(PUTYpaLUeH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA), a TAKXKE JOCKOM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. bazoBriii kypc cuctemHon nrxenepuu [Texct] / B. FO. Hukonenxo - MM®TH,2016

2. CMII Standard for Enterprise-Wide Configuration Management and Integrated Process Excellence,
CMII-100H, 2014
3. Quality management. Guidelines for configuration management, ISO 10007, 2017

JlononHuTenbHAs TUTEpaTypa
1. Guide to the Systems Engineering Body of Knowledge (SEBoK), v.2.4, 2021
2. Configuration management in nuclear power plants, [AEA-TECDOC-1335, January 2003
3. Elements of Pre-Operational and Operational Configuration Management for a New Nuclear
Facility, Technical report, 2011
4. Systems and software engineering — Life cycle processes — Requirements engineering,
ISO/IEC/IEEE 29148, 2018

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. https://www.sebokwiki.org
2. https://www.iaea.org/publications
3. https://www.nasa.gov/connect/ebooks/index.html



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3aHSTHSX HCTIONB3YOTCS MYJTBTUMETUITHBIC TEXHOJIOTHH, BKITIOYAs JIEMOHCTPAIHIO MPE3CHTAIIMN
(MS PowerPoint).

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

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
afrnaparoMm, a ¢ Apyroil CTOpOHbI, JOJKEH HayUUThCs IPUMEHATh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynprare uzydeHus JUCHUILIMHEI CTyACHT JOJKEH 3HATH OCHOBHBIE ONIPENEICHUS, IOHATHS.
VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuana (1o yueOHOHM U HaydYHOU JIUTEPaType);

— MOATOTOBKY K 9K3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo 10o0uThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
[IPENoJaBaTeo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa QU3NKO-TEXHUIECKOH HH(OPMATUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3paborunk: A.A. HazapeHko, npenoaaBareiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHUs UCIMIUIMHBI «YOpaBieHHE TPeOOBaHUSAMH, KOH(UTyparmeil, H3MEHEHUSIMI
00yJarouics JTOIDKEH:

3HATh:
- METOABI YIIPABJICHNUS U MH)KUHUPUHTA TPEOOBaHUIA;
- IOAXO/BI ¥ CTAHJAPTHI K YIPABICHUIO KOH(PUTYpaLHeH;
- CHocoObl OpraHu3allii YMpPaBICHUS W3MEHEHHSAMH B 3aBHUCMMOCTH OT HMX 00JacTh M IeJei
peanuzanuu.
YMeThb:
- OTpeAETATh UCTOYHUKY TPEOOBAaHUI U OLIEHUBATh KaueCTBO TPeOOBaHUI;
- IPOBOUTH JEKOMIO3UINIO MTPOIYKTA U OPraHU30BBIBAaTh PAOOTy ¢ HUM;
- IPOBOJUTH OLICHKY LI€JIeCO00Pa3HOCTH U3MEHEHUH.
BJa/IeTh:
- HaBBIKAMHM aHAJIM3a U MHXXUHUPHUHTA TPeOOBaHUI;
- HaBbIKAMH MTOCTPOCHUS ¥ OPTraHU3alMU CTPYKTYP MPOLYKTa;
- HaBBIKAMM OPTaHU3ALUH U TIPOBEICHHS PA0OT IO YNPABICHUIO U3MEHEHUSIMH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C menbr0 KOHTPOIST OCBOEHUSI OOydaromuMucs ydeOHOro marepuana npoBoautcs koporkuid (10-15
MHUHYT) OIPOC [10 MaTepuaty MPOIIeIIINX 3aHsITUH B YCTHON MJIM MUCbMEHHOHN opme.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1) Pacckazarb mnpo mOpUMEHEHHE YyHOpaBICHUS KOH(QUTypauuedl ©  B3aUMOCBA3b  MEXKAY
IpoLeccaMy/ JUCHUTLTHHAMH.

2) Onucarh OCHOBHBIE 3TAIlbIl JKU3HEHHOTO ITUKJIa MPOIYKTa.

3) Pacckasare mpo mOHATHS TpeOOBaHMS, pA3IMYHBIX HCTOYHUKOB, KPHUTEpHUEB (OPMHUPOBAHUS
TpeOoBaHMI HAa OCHOBE IPUMEHUMON HOPMATHBHOM 0a3bl.

4) Kak npoucxoIsT MmiIaHupOBaHNWE, MOHUTOPUHT U KOHTPOJIb TPEOOBAHMIA.

5) Kak ocymecTBiisieTcst mpoBepKa HCIIOTHEHNUS TPeOOBaHMH Ha Pa3HBIX ATANaX KU3HEHHOTO LIUKJIA.
6) Kakue cymecTByIOT HHCTPYMEHTH MOHUTOPHHTA M IPUHATHUS PELICHUS O 3aBEpIICHUH PaloT.

7) Ilpumenenue NLP B pamka ynpasieHus: TpeOOBaHUSIMH.

8) PacckazaTb mpo CTPYKTYpHI IPOAYKTA U UX IPUMEHEHHE IPU pa3paboTKe.

9) Kakwue cymecTByIOT npaBuiia KOIUPOBAHUS [JIsI KOHTPOJISL COCTABA.

10) [lepeuncnure KpUTEpUH KauecTBa TPEOOBAHUH U OMUIINTE UX LIEIb.

11) Ilepedncnure 1 ONHUILIUTE OCHOBHBIE ATAIBI PA0OTHI C TPEOOBAHUSIMHU.

12) Cdopmynupyiite TUIOBOH mpouecc pachpenesieHus] TpeOOBaHUM — OpraHu3alusl, MMOCTaHOBKa
3a[aui, KpUTEPUH aHaIN3a, KOMaH/a, pe3yJIbTaThl.

13) Onummte nporiiecc NpoOBepKH TpeOOBaHUI Ha Pa3TMYHBIX dTaNaX KU3HECHHOTO ITUKJIA.

14) V-Monens XMU3HEHHOTO IIUKJIA U €€ IPUMEHEHHE C TTPUMEpPaMHU.

15) Chopmupyiite KpuTepuu U 3HaYUMbIE aTPUOYTHI 1151 MOHUTOPUHTA U OTCIIC)KUBAHUS TPEOOBAHUIA.
16) Konnernust 6a30BBIX JTMHHUN U CIIOCOOOB YIIPABICHUSI COCTOSTHUEM.

17) PacckasaTh npo MPaKkTHUKY PaCCMOTPEHUS U BBITYCKa KOH(DUTYypaiuy IpoAyKTa.

18) IMomxo/bl K IPOBEIEHHUIO AyIUTOB MO0 KOHQUTYpAIIHH.

19) [Ipumenumocts Big Data B pamka ynpasneHvst KoHpUTyparen.

20) MeTonb! ynpaBieHns U3MEHEHUSIMU, CIICITUQUKA IS PA3IMIHBIX CTaIUH.

21) VmpaBieHue COCTaBOM CTPYKTYp MPEANPHUSATHSI/TIPOCKTa W WX B3aMMOCBSI3SIMH - OPICTPYKTYpa,
ousnec-nporieccel, WBS, CBS, FBS/PBS.

22) VYnpaBieHue TpeOOBaHUSAMHU NPEANPUATHI/NIPOCKTa - OpraHU3alMOHHbIC/aIMUHUCTPATUBHBIC
MPOLEAYPHI, 10TOBOPA, HOPYUCHHUS.

23) YrpasneHre U3MEHEHUSIMH TIPENPUSTHSI/ TIPOEKTA - OPTCTPYKTYpa, busHec-nporiecce, WBS, CBS,
FBS/PBS.

24) Pacckazarb mpo BO3MOXHOCTHM npuMmeHeHuss Machine Learning u Data Science B pamkax
BHEJIPEHUS CKBO3HOT'O yNPAaBJICHUS KOH(UTypareit.

25) IlpoBenenue pexoMio3unmu 2-x mpoaykTos (1 mo Bamemy Boioopy, 1 Ha BEIOOp SK3aMeHATOPA).

26) ChopmynupyiTe OCHOBHBIC MPUHIUIIBI ISl UACHTHU(QHUKAIIMY YIEMEHTOB MPOAYKTA U MPHUBEIUTE
MPUMEPBI C OIIMCAHUEM PACTIPOCTPAHEHHBIX CUCTEM HICHTH(PHUKALNU (HE MEHEE ABYX).

27) Onumure nporecc pacCMOTPEHUS U BBITYCKa IJIs1 Pa3HBIX ATAMIOB Pa3BUTHS MPOAYKTA.
28) IlepeuncnuTe OCHOBHBIE THIIBI ayIUTOB KOH(DUTYpaLUU U Pa3Inyus MEXIy HUMU.
29) Onumure pa3aTudHble METOIbI OPraHU3alUHU YIIPABICHUS N3MEHEHUSAMHU.

30) CopmynupyiiTe ¥ ONMIIMNTE OCHOBHBIE KPUTEpPHM AJisi MOCTpoeHHUs 3(h(EeKTHBHOrO mporecca
YIpaBJIECHUS U3MEHEHUSIMU.

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.
1. Konnenmus 6a30BbIX JIMHUH B CIOCOOOB YIIPABICHHS COCTOSTHHEM.

2. CdopmynupyiTe ¥ ONMININTE OCHOBHBIC KPUTEPUHM I MOCTPOSHHs 3PQPEKTHBHOTO Mpoliecca
yIpaBICHUS H3MECHEHUSMH.

buier 2.
1. Pacckazarp mpo MpakTHUKy pacCMOTPEHUS U BBITYCKa KOH(DUTYpaIlUy IPOIYKTA.

2. Onuiiure PAa3INIHBIC MCTOABI OPraHU3allluu YIIPaBJICHHUA U3MCHCHUAMMU.

Kputepun oniennBanus



Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
pEIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka oTinyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 33124, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENIFHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJMyYCHHBIE 3HAHHS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABIsETCS CTYHOCHTY, KOTOpPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MPOBOJIUTCS B YCTHOH (opMme.

[Ipu mpoBeaeHnN yCTHOTO 3K3aMeHa oOyuarouieMmycs npeaocTasisiercss 1 yac Ha moarorosky. Omnpoc
o0yuaroIerocs o OnieTy Ha yCTHOM 9K3aMEHe He JI0JDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacoB.

Bo Bpems poBezieHus 9K3aMeH 00y4aloIINecs: MOTYT IOJIb30BaThCs MPOTPAMMOi TUCIUTIIHHEL.



