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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: CucTeMHbII HHXUHUPHHT - BBEICHUE
110 HANPABJICHUIO: Hayko€MKne TEXHOJIOTUY U S3KOHOMHKA HHHOBAIUI
NpopuJIb NOArOTOBKHU: ITpuknagHON CUCTEMHBIN MHKUHUPUHT

ueHTp "Bricmias nrkona cucreMHoro nHkuHupuara MOTH"
kadeapa CUCTEMHOTO HH)KUHUPUHTA

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 87 BCEro, B TOM YHCIIE:
JIeKIuu: 36 yac.
ceMuHapsl: 51 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 63 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3a4. ex.: 5

[Iporpammy coctaBui: A.A. boponkuH, KaH]l. TEXH. HAayK, PENoJaBaTelb

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl cucreMHoro nxuaupunra 05.04.2024



AHHOTANMA

JIMCUMIUIMHA COCTOWUT W3 METOJMYECKOW 4YacTH, HE CBSI3aHHOH ¢ OHM3HEC-TpOIleccaMH, W TPOIECCHOM,

OpHGHTHpOBaHHOfI Ha  OTCYCCTBCHHYIO

cpely HpPOEKTHPOBAHHUA.

I[aHHaH JUCIHMIIIIMHA 3HAaKOMHT

00y4aromuxcsi C TMOHSATHEM CHCTeMBbl, €€ CBOWCTBAMH, CHUCTEMHBIM M (YHKUIHOHAJIBHBIM MBIIIICHHEM,
SNIEMEHTAaMH TEOPUH B CHCTEMHOM HHXHHUPUHIE, a TaK)Ke BKIIOYaeT B ce0s KpaTKoe O3HAKOMIIGHHE C
MOJICJIMPOBAHUEM CTOXACTHUECKHX cHCTeM. [Ipu MPOXOXJIEHUH JWCHUIUIMHBI HCIOJB3YIOTCS TEXHOJIOTHU
KOHTEKCTHOTO OOpa30BaHMs: WHTEPAKTHBHBIC JICKIMH ¥ WHTEPAKTUBHBIC (OPMBI OOyueHHs (KOMaHIHAs
ayauTopHas pabota, paboTa B MUHU-TPYIIax, KOJUIGKTUBHBIN Pa300p MUHH-KEHCOB).

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- opmupoBaHue y 00y4arOIMXCsl HIOHMMAHHUs OCHOBHBIX MOHATHI CUCTEMHOTO MHKUHUPHUHTA U POJIN
CHUCTEMHOTO MHXUHHUPHUHTA B CO3JJaHUH CIIOKHBIX TEXHUYECKHUX M COLUOTEXHUUECKUX CUCTEM.

33]13‘[1/[ JAUCHUIIINHBI

- I[aTB TCOPCTUYUCCKUC 3HAHUA IO OCHOBHBIM IOHATHUAM CHUCTCMHOI'O0 WHXUHUPWUHIA U €r0 POJIK B

CO3JaHNH CJIIOKHBIX TCXHUYCCKHUX CUCTEM.

— Pa3Buth MPpUKJIaJHbIE 3HAaHUA B CUCTCMHOM HWHXUHUPHUHIC MW €ro IMIPAKTUYCCKUX acCIICKTaXx.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh

YK-1.2 YMmeer npuMeHATh CUCTEMHBIN MOAXOJ B MpOIecce
UCCIICAOBAaHUsT TPOOJIEMHBIX CUTyalMi, BO3HUKAIOLUIMNX B
npouecce NpohecCHOHATBHON AEATENTbHOCTH

CTpaTeruro AeUCTBUI

VK-1.3 Baameer MeETOHOJIOTHEH CHCTEMHOTO aHaIu3a,
QNropuTMaMHu  pa3pabOTKH CTPATETHYECKUX pEHICHHH B
KOHKPETHBIX CUTYaIHsIX

[MK-1.1 3HaeT ocCHOBHbIE ()a3pl JKU3HEHHOTO IHKJA
pa3paboTKM M CO3[aHus, a Takke CTaJAWd Ipolecca
MPOEKTUPOBAHUS CJIIOKHOTO MHHOBAIIMOHHOTO HAyKOEMKOTO
MPOIYKTa

[IK-1 CnocoGen pa3pabarbiBaTh 1
pean30BbIBaTh MHHOBALMOHHbIE
TEXHOJIOTHYECKHE MTPOEKTHI, HAlICJICHHbIE Ha
CO3ZJaHUE U OCBOEHNE HOBOU HAYKOEMKOM

[IK-1.2 VYmeer nnaHupoBaTh MPOU3BOJACTBO U PEATU3ALINIO
IpONyKTa Ha BCEX CTagUsAX €ro >KU3HCHHOIO IUKIA;
OCYLIECTBIISTH MapKETHHTOBOE MPOJBUKEHNE
WHHOBAlMOHHBIX POJYKTOB

MPOLYKIUH

[IK-1.3 VYmeer ymnpaBusiTh
MPOLYKTaM

TpeOOBaHUSAMU K HOBBIM

[IK-1.4 Bnageer merogamu IUTAHUPOBaHHUS U Ppa3pabOTKH
TEXHOJIOTUYECKUX IIPOEKTOB, HAlleJICHHbIMU Ha peau3aliio
U BBIBE/ICHHE HA PHIHOK HOBBIX HAYKOEMKHX MPOITYKTOB

[IK-2.1 Bmageer wmeTomukamMu  pa3pabOTKH  HOBBIX
TEXHOJIOTHYECKHX PETIaMEHTOB C “TpNe TpeOOBaHWU
KauecTBa M ONTUMM3ALUH

[1K-2 CnocoGen pa3padarbiBaTh HOBbIE

[1K-2.2 YMeeT caMOCTOSATENBHO ONPEAEsiTh 0COOEHHOCTH U
KaueCcTBO pa3pabaTbIBAEMOTO MPOEKTa

TEXHOJOTHYECKHE PETTIAMEHTHI U BHEAPATH UX C
Y4ETOM TpeOOBaHUK Ka4eCTBA M ONMTUMU3AINN

[IK-2.3 Hcnons3yeT HOPMATUBHYIO JTOKyMEHTALUIO I
CTaHAAPTU3AIMM TPHUHATHIX pEIICHUH YHUPHKAIUH
pa3paboTaHHBIX U3ETUU

[IK-2.4 CnocobeH caMOCTOSTEIBHO COBEPIICHCTBOBATD
pa3pabarbIBacMbIN TPOCKT U (MITH) U3AETHE




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HAThb!
— MIPUHIMIIBL, CYIIHOCTh, BO3MOKHOCTH CHCTEMHOTO MHXHMHUPUHTA;
— MECTO CHCTEMHOT0 WH)XMHUPHUHIA B MHXCHEPHBIX AUCLUUILNIMHAX U POJIb CUCTEMHOTO MH)KEHEpa B
MIPOEKTaX;
— TUITOBOM >KU3HEHHBIN IIUKJI CO3IaHM CJI0KHOM TEXHUYECKON U/MIM COLMOTEXHUYIECKOIN CUCTEMBI;
— OCHOBHBIE METO/Ibl CHCTEMHOTO MHXMHUPUHTA ITPU PEIICHNH IPOCTHIX 3a1ad.

YMETb:

— pemars NpPOoCTHIC 3aa4H.
BIIAJICTh!

— HaBBIKaMH [IPUMEHEHHSI METOJIOB CHCTEMHOTO MHXMHUPUHTA IIPH MOUCKE TEXHUYECKHUX PEIeHNH;

— HaBBIKaMH (DOPMHUPOBAHUS TEXHUIECKUX CHCTEM.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BBenenne B CUCTEMHBIN WHKUHUPUHT 12 12 18
Ob6nactu ympaBiieHHs TPOEKTOM (cpena
2 yip P (cpenal g 14 20
MIPOEKTUPOBAHUS)
[TpakTHueckue  acmekTsl  CHCTEMHOTO
3 P 16 25 25
WHKUHUPHHTA
Hroro yacos 36 51 63
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 5 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. BBenenne B cCTeMHBIN HHKUHUPUHT

1.1.0cHoBHBIEe TIOHSTHA M ompexaeneHusa. llpeamer m merton cucremHoro umxuHupuHra (CH).
Ucroxu CU. ITpumeps! 3anad, pemeHHbIX ¢ momonisio CU.

1.2. Menranbhbie ocobenHoctu npoueccoB CU. Touku 3penust Ha CU B nuteparype.

1.3. Cuctema u ee cBoiicTBa. Jlornueckue MpHEMbl YMCTBEHHBIX JEWCTBHMI - aHaJU3 M CHUHTE3.
Hayunoe nmozHanmue.

1.4. Yro takoe CU. CU kak 3:1eMeHT MHXKEHEPHOH KyIbTypbl. Metonuku npumenenus: CH.

2. Obnactu ynpasieHHs IPOEKTOM (cpena IPOeKTUPOBAHUS)




2.1. Cpena npoekrupoBanusi. Hopmartusnas 6aza. CPIIIL. I[Tonsatue HUP, OKP, T3, ABaHnpoexKT,
ECK/I. OreuecTBeHHBIE CTaHAAPTHI 110 YIIPABICHUIO TPOECKTAMHU.

2.2. DneMeHThl cpefibl MpoeKTUpoBaHus. [Iporneccsl MpoeKTUPOBaHU. YTpaBiIeHHUE TPEOOBAHHUSIMH.
[IporaosupoBanue pecypcoB. YmpapieHHE 3HAHUSAMHU. YNpaBieHue KoH(uUrypauueil. YmpasieHHe
uHTepdeiicam.

2.3. TlapanienbHblii HWHXAHUPHUHI. TEXHONOTHMYECKOE CONPOBOXKACHHUE IMPOEKTa. YIIpaBJIeHHE
pUCKaMU. YTIpaBIEHUE KaYECTBOM.

2.4. IlonsiTHe M OLICHKA 3PEJIOCTH MPOLECCOB. YIpaBieHue nocraBminkamu. Mudopmannonsas cpena
IIPOEKTA.

3. llpakTu4eckure acreKThl CHCTEMHOTO HHYKUHUPUHTA
3.1.JJornyeckoe moiiuieHne. CucreMHoe MbIIEHHEe. BUabI cucTeM.

3.2. Croxactuuyeckue cucTeMbl. MoneanpoBaHue cToxacTudeckux cucteM. Meron Monte-Kapio.
Mertons cirydaiiHoro noucka. MutanmoHHoe MoaenupoBanue. PasmepHo-reoMeTpuieckue CBsi3y.

3.3. [Ipumepsl npumeHeHnss Marpuubl N2 111 OLeHKH 3HauuMocTH (yHKumid. [Ipumepsl momcka
TEXHUYECKUX PEIICHUH Ha OCHOBE 3JIEMEHTOB JHAEKTUYECKON JOTHKHU "Te3nc-aHTUuTe3uc-cuHTe3".
VYnpasnenne puckamu. Meroguka FMEA.  Muoronapamerpudeckas ontumuszanus (TRADE
STUDY).

3.4. Monens BASED SISTEMS ENGINEERING MBSE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

— IlepconanpHBIN KOMIIBIOTEp IIpenonaBareis (HoyTOyK) ¢ ycraHosiaeHHbIM Microsoft Office.
— IIpoekTop, skpaH (Wiu mIa3MeHHas naHens Oonpiroro gopmara).

— @OnumyapT, GJOKHOTHI K (GIIUITYapTy, KOMITICKTHI [IBETHBIX MapKEPOB IS (IIHITIapTa.

— O0ecrieueHne caMOCTOSTENFHON pabOThI: KOMIIBIOTEpP ¢ ycTaHOBIeHHBIM Microsoft Office u
JTOCTYIIOM B UHTEPHET.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. UccnenoBanue onepanwmii [ Tekcr] :3amaun, NpUHIAIIEL, METOIONIOTHS : yuel. mocobue s By30B / E.
C. Bentuens .— 3-e m3n., crepeorunt. — M. : Jlpoda, 2004 .— 208 c.

2. MonenbHO-OpHEeHTUPOBAaHHbIN cucTeMHbI nHkuaupuHr 2.0 / B. B. Kongpatses. — MockBa: MOTH,
2021. — DnekTpoHHas KONHsI JOCTYIHA OHJIAiH

3. Beenenue B Teoputo uccnenoBanus onepaunii [ Texcr]/HO. b. I'epmeiiep, -M., Hayka, 1971
Pexomennyemas nutepaTypa AJisi CaMOCTOSATEIIEHOTO U3YYCHHS

1. AHanu3 BUJIOB M MOCJEACTBUN MOTeHIHATbHBIX 0TKa30B. FMEA. Cchuiounoe pyKoBOICTBO
[lepeBon ¢ anmmiickoro yerBeproro m3nanus ot utons 2008 r.- H.Hosropox: OO0 CML]
""IIpuopurer"", 2012. - 282 c. (ABYA3BIYHOE)

2. Kapmynun M.I., Ky3emun A.M., [llannenkos C.B. ®yHKIIHOHATHFHO-CTONMOCTHOM aHAU3 B
WHXEHEPHOH fesTenbHoCcTH. YueOHoe mocooue, M. Madpopmanekrpo, 1990

3. McDermott, Robin E.; Mikulak, Raymond J.; Beauregard Michael R. The Basics of FMEA. —
Productivity Press, 1996.

JlononHuTenbHAs TUTEpaTypa
1. Beixox u3 kpusuca, HoBast mapajgurma ynpasieHus JIOAbMHU, CACTEMaMu 1 nipoueccamu / J. JleMuHr
.— Mocksa, Anpniaa nabnumep, 2016.— URL: https://e.lanbook.com/book/95630 (nara oOparienus:
10.02.2021). - Ionnsii Tekct (Pexxum poctyna : u3z cetu MOTU / Ynanennsiit qoctyi)



2. UckyceTBo cucteMHOTO MbIIuTeHUs, HeoOXoauMble 3HaHUS O CUCTEMaX U TBOPYECKOM IOJIXOJIE K
pewenuto npodiem / Jx. O'Konnop, U. Maknepmotrt . — Mocksa, Ansnuna [labnumep, 2016.—
URL: https://e.lanbook.com/book/95545 (nara oopamenus: 30.12.2020). - Ionubrit TexcT (Pexxum
noctyna : u3 cett MOTU / YnaneHHbIid 10CTY)

3. OyHKIMOHANBHEIN aHanmu3 [Tekcr] : yueOnuk s By30B / B. A. Tperorud .— 4-e uzn., ucrp. — M. :
®usmatiut, 2007 .— 488 c.

Pexomennyemas nuteparypa 1Jis CaMOCTOSATEILHOTO U3YUECHMUS

1. Ananu3 BUIOB U MOCIEICTBUIN MOTEHIIUANBHBIX 0TKa30B. FMEA. CchutouHOE PyKOBOJICTBO
[TepeBon ¢ anruiickoro yerseproro uznanus ot uroHsA 2008 r.- H.Hosropog: OO0 CML]
[Ipuopurer"", 2012. - 282 c. (aBysI3BIYHOE).

2. CrpaBOYHUK IO CUCTEMHOMY WHXHHUPHHTY, Bepcus 3.2.2. Can-/luero. Kanudopuus. CHIA.
MesxayHaponHsiid coBeT no cucreMHomy uHxuaupuary INCOSE-E3-2003-002-03.02, 2012 rog.

3. Slmonckue MeTonsl ynpasinenus kadectBoM. K.Mcukasa, cokp. nep. ¢ aurni. - M., Dxkonomuka, 1988

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. BKCASE Guide to Systems Engineering Body of Knowledge (SEBoK v.0.5, 2011)
https://sebokwiki.org/w/images/sebokwiki-farm!w/5/50/Guide _to the Systems Engineering Body of
_Knowledge Part 1.pdf

2. NASA Systems Engineering Handbook, 2007
https://www.nasa.gov/sites/default/files/atoms/files/nasa_systems_engineering_handbook 0.pdf

3. MITRE Systems Engineering Guide, 2011
https://www.mitre.org/sites/default/files/publications/se-guide-book-interactive.pdf

4. SEVOCAB: Software and Systems Engineering Vocabulary.
https://pascal.computer.org/sev_display/index.action

5. Onexrponnas oubnuorexka MOTU: http://books.mipt.ru/

6. DnekrpoHHo-0nbMMoTeunas cucrema "Jlane": https://e.lanbook.com/

7. 3BC «¥Opaiit»: https://urait.ru/

8. Hayunas Dnexrponnas bubnuoreka eLibrary: https://www.elibrary.ru/

9. Xypnauns! uznarenpctBa KemOpumkckoro yunsepeuteTa: https://www.cambridge.org/core

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nmpakTrdeckux 3aHATHAX UCIOIB3YIOTCSA PA3IMYHBIE TEXHOIOTMH: MYJIBTUMEINWHBIE IPE3EHTALINH,
paboTa ¢ mepcoHaIbHBIMU KOMITBIOTEpaMH, UCIIOIBb30BAHUE PA3JIMUHBIX PECYpCOB ceTu MIHTepHeT.

WndpopmannoHHble TEXHOIOTUH:

— MpOBEpKa BBHIOJHEHUS 3aJJaHUK U KOHCYJIbTHpoBaHue Ha tuiatgopme LMS - C/1O Bricmieid mkosb
CUCTEMHOI0 MHXUHUpUHra MOTH;

— IIPOBEICHUE JICKIWI U ITPAKTUYECKUX 3aHATHU C UCIOJIb30BAHUE MYIBTUMENUNHBIX TEXHOJIOTUMN.

[Iporpammuoe obecnieueHne

— mnargopma LMS - CIIO Beicueii mkonsl cucteMHoro nuxuaupuara MOTU:
http://Ims.se.mipt.ru/login/index.php;

— nporpaMMbl Zoom/Skype Jutst TpOBEICHUS 3aHATHIA,
— mporpaMMel, obecrieurBaromue 1octyn B ceth MaTepHeT (Google Chrome, Rambler, Yandex);

— MPOTPaMMBbI, 00ECIICYNBAIOIINE IEMOHCTPALIMY BUICO MaTepHaioB (mpourpeiBareib « Windows
Media Player»);

— mporpaMMBbI JIst paboThl Ha KoMIbloTepe («Microsoft Office»).

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



B mporpamme QUCHUIUIMHBI MPUBEIEHO NPUMEPHOE pacIpeieieHue BPEeMEHH, HEOOXOAMMOTO JUIs
paboTbl 00yyaronerocs Ha TeMaMy AUCHUIUINHBL.

HJ’IH YCIICHIHOI'O OCBOCHUA ):[aHHOfI JUCIHHUITIINHBI O6y‘laIOH_I€MYC$I HGO6XO,E[I/IMOI

- [IOCCIIAaTh JICKIIHNHU,

- IoCCIIaTh NPAKTUYICCKUC 3aHATHUS, KOHCIICKTUPOBATH MATCPpHAII;

- BBIIIOJIHATD 3aJaHUs, 3a/1aBACMbIC ITPCTIOAaBATCIICM,

- CaMOCTOATCIBHO HpOpa6aTBIBaTB BCC MaTcpHrajibl, HYGHHKyeMBIe B CZ[O 10 I[aHHOﬁ JAUCIHITIINHCE,

- IPUHUMATh AKTUBHOE yYacTHe B OOYyYalONIMX Wrpax W periarh KeWCHl M0 AWCIMILTUHE, KOTOPHIC
BHOCAT BKJIaJ] B U3yU€HUE AUCLUUIINHBL, @ TAK)KE B UTOTOBYIO OIIEHKY I10 TaHHOM NHUCHUTUIHHE.

Bo3MoxeH TpOMeXyTOYHBIH KOHTPOJIb 3HAHHWN OOydYaroNIMXCsl B BHUJIC OIICHUBAHUS YYaCTHs KaXIOH
KOMaH/Ibl B 00y4aromux Urpax.

HpI/I 3aTPYAHCHUAX C I[MOHUMAHHUCM Marcpuajia CJICAyCT OGpaH_[aTBCH 34 KOHCYJIbTAUUAIMHU K
pernoaaBareiito.

YeneniHoe 0cBoeHUE JUCIUTUIMHBL TPeOyeT HaNpsHKEHHON caMOCTOSTENLHON paboThl 00YYaroIIEerocs.

PyKOBOZICTBO M KOHTPOJIb 332 CAMOCTOSATENBLHOM paboTOi 00y4aromerocsi OCyIeCTBIAETCS TOCPEICTBOM
OLICHUBAaHMs pelieHus Kelico B rpymmax u B CJO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Hayxo€mkre TEXHOIOTHH U DKOHOMHKA HHHOBAIUI
Nnpo¢uJIb NOATOTOBKH: IIpuknagHON CUCTEMHBIA WHKXUHUPUHT
HenTp "Bricmias mxkona cucreMHoro nwxuaupuara MOTH"
kadeapa CUCTEMHOTO HHXMHUPUHTA
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A.A. boponkuH, KaH/I. TEXH. HAYK, IPENOJaBaTelb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1 Cnocob6en ocymiectBnsaTh kputhueckuid | YK-1.2 Ymeer mpuMeHsATh CUCTEMHBINA MOAXOJ B Mpolecce

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE WCCIICZIOBAHMSI TPOOJIEMHBIX CHUTYaIlMid, BO3HUKAIONINX B
CHUCTEMHOTO TIO/IX0/1a, BhIpabaThIBaTh rporiecce MpodeCcCHOHATBLHON e TEIHPHOCTH
CTpaTeruro AeUCTBUH VK-1.3 Bnaazmeer MeTOHOIOIHEH CHCTEMHOIO aHajlu3a,

aJIropurTMamMu pa3pa60TKH CTPATCTUICCKUX peHIeHI/Iﬁ B
KOHKPCTHBIX CUTyallusiaX

[IK-1.1 3naer ocHOBHBIE (pa3pl JKU3HEHHOTO LIUKJA
pa3paboTKM W CO3[daHWs, a TaKXKe CTaAuu Ipolecca
MIPOEKTUPOBAHUS CIONKHOTO MHHOBAIIMOHHOIO HAayKOEMKOIO

MPOJYyKTa
ITK-1 Cniocoben pa3pabarbiBaTh U [IK-1.2 Ymeer 1muiaHupoBaTh NPOU3BOACTBO U PEAU3ALUIO
pean30BbIBATh HHHOBAITHOHHBIC NpOJyKTa Ha BCEX CTaAUSAX €ro >KU3HEHHOIO I[UKJIA;
TEXHOJOTUYCCKHUE POCKThI, HAIICJICHHBIC HA OCyHICCTBIIATD MapKCTHUHI'OBOC IIPOABMIKCHHUC -
CO3[laHHE U OCBOEHHE HOBOU HayKOEMKOH WHHOBALIMOHHBIX IPONYKTOB
IPOAYKIHUU I[IK-1.3 VYmeer ynpaBnsaTe TpeOOBaHUSIMH K HOBBIM
MPOLYKTaM

[IK-1.4 Bnageer merogamul TUTAHUPOBaHUSI U pa3pabOTKH
TEXHOJIOTUYECKHUX MPOEKTOB, HALIEJICHHBIMH Ha PEeau3aliio
Y BBIBEJICHHUE HA PHIHOK HOBBIX HAYKOEMKHUX IPOAYKTOB

[IK-2.1 Buageer wmertomukamMu  pa3paOOTKM — HOBBIX
TEXHOJIOTUYECKHX pENIaMEHTOB C ‘TPNE TpeOOoBaHHH
Ka4eCcTBa U ONTHUMU3ALUU

[TK-2.2 YMeeT caMOCTOSTENEHO ONPEACIsTh 0COOCHHOCTH U

IIK-2 CriocobeH pa3pabarbiBaTh HOBEIC
KaueCTBO pa3padaThIBAEMOTO MPOEKTa

TCXHOJIOTHYCCKUC PCIIIAaMCHTBI U BHCAPATH UX C

N . [IK-2.3 Hcnons3yeT HOPMATUBHYIO JOKYMEHTALMIO I
y4€ToM TpeOOBaHNHU KadecTBa U ONTHMU3AIMN

CTaHAAPTU3AIMU TPHUHATHIX pEIICHUH YHUPHUKALUH
pa3palboTaHHBIX U3AETUU

[IK-2.4 CnocobeH caMOCTOSTETbHO COBEPIICHCTBOBATh
pa3palarbIiBacMbIM POEKT U (UJIH) U3AEITHE

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinHbl « CHCTEMHBIN HH)KWHUPHUHT - BBEJICHHUE» 00YUarOIIHIACS TOJIKCH:

3HATh:
— MPUHUUIIBL, CYIIHOCTh, BOBMOXHOCTH CUCTEMHOI'O MHKUHUPUHTA;
— MECTO CHCTEMHOTO0 WHXHHUPHUHTA B WH)XCHEPHBIX NUCIUIUIMHAX U POJIb CUCTEMHOTO MH)KEHEpa B
MPOEKTAX;
— THINOBOH YKU3HEHHBIHA ITUKII CO3MaHUS CIIOKHON TEXHUYECKON H/MIIM COLMOTEXHUYECKOH CUCTEMBEI,;
— OCHOBHBIE METOJIbI CUCTEMHOT0 MHXKUHUPHUHTA MPU PELICHUU IPOCTHIX 3a]1a4.
YMeTh:
— peliarh NPOCThIE 3aJauH.
BJIA/IETh:
— HaBBIKAMU IPUMEHEHHUS METOAOB CUCTEMHOTO MHXUHUPHUHIA NPU MOUCKE TEXHUUYECKUX PELICHUN;
— HaBbIKaMH (POPMUPOBAHUSI TEXHUIECKHX CHCTEM.

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

Texkymuil KOHTPOJIb COCTOMT B 3aKPEIUICHUM IPOWIECHHOIO Marepuaja B BHUJE YCTHOIO OmIpoca
00yJaronuXcs.

[Ipumepsl BOMPOCOB JJIsl YCTHOTO OIpoca:
1. MOXXHO 71 CUCTEeMHBIH MHXMHUPHUHT Ha3BaTh MapoAneH Ha HAyKy U TouemMy?




2. Kakue sneMeHThl CHCTEMHOTO WHKHHUPUHTA MOXKHO OTHECTH K TEOPUH, a KaKue— K IBPUCTUKE?

3. HazoBuTe OCHOBHBIC 3JIEMEHTHI HAyYHOTO MO3HaHMS. MOXeT Jau ObITh Teopust 0e3 MOCTYIaToB U
noyemy? MoxeT iu ObITh TeOpus 0€3 TUIO0Te3 U moyemy?

4. llpuBenute npuMepbl JO00M TEOpUHM, YKa3aB OIpPENEJICHUS, MOHATHS, IOCTYJIaThl (3aKOHBI),
TUIOTE3bI?

5. Yro Takoe ampHOpHO 3HA4YMMBIE (GakTOpbl B JH000W HccienoBaTenbekol 3amade? OTKyaa OHH
CIEeYIOT?

6. CymecTByeT 1 4TO-TU00 B IPUPOJE, YTO HEBO3MOKHO NPEACTABUTH B BUIE CUCTEMBI?

7. Kakue 37eMeHThI CHCTEMHOTO MHKWHUPUHTA MOKHO ObLTO OBl OTHECTH K OM3HEC KYJIBTYype?

8. CuCTeMHBbI HHXUHUPHUHT COCTOUT U3 METOAUYECKOM, CITy>Kallel AJIsl IOMCKA M OLCHKH PEIICHUH, U
IIpoLECCHOM cocTaBisomux. He sBnsiercs au 310 npoTuBopednem?

9. B yem mnpeumymectBo (yHKIMOHaNBbHOTO MbInuieHus? [IpuBeanTe CBOM TNpHUMEphI, KoTrJa
(YHKIMOHATBHBIN MOAXO0J AEHCTBUTEIBHO pacIupsieT 00IacTh MOUCKA PEIICHUH .

10. IpuBeauTe mpUMEphbI 3aKPHITBIX CHUCTEM, B KOTOPBIX SHTPOIUS yBEIWYHMBacTCs (B MPHUPOIE,
TEeXHHUKE, 00IIEeCTBE).

11. TlpuBeuTe MPUMEPbI OTKPBITHIX CHCTEM, B KOTOPBIX SHTPOIHS YMEHbIIAETCs (B MPUPOJIC, TEXHHUKE,
oOrmrecTne).

12. TlpuBenute OpUMEpbl JACTCPMHHUPOBAHHBIX M CTOXACTHUeCKUX cuctem? [lodueMy mocienHue
3aHUMAIOT Bce 00JIee 3HAYMMYFO POJIb B COBPEMEHHOM MAIIMHOCTPOCHHUH?

13. BepHo 11 yTBEpKI€HUE, UTO BCE CUCTEMBI B IPUHITUIIE CTOXaCTHYECKHE?

14. Kak MOeIupyrOTCsl CTOXaCTUYECKUE CUCTEMBI?

15. ®opmupyst 00NMMK perIeHust B CUCTEME «TpeOoBaHUSA —(YHKIMH- IEMEHTBI PEIICHUS» YHTPOIHIO
Yero ClIeAyeT YMEHBLIUTh?

16. Kak BbI HOHUMAaeTe SHTPOIUIO HEKOH 0a3bl 3HAHUU?

17. Kak yuuTbIBaeTCs 3aKOH DMIOM NpU MPOBEPKE CTATHCTUYECKHUX THMIIOTE3, HAPUMED, IPU OIICHKE
3HaYUMOCTH KO03((DUITUEHTOB YpaBHEHUS perpeccuu?

18. 3auem HyxeH 3aKoH DIIOW MpH pealu3alliil CHUCTEMbl «TpeOoBaHWs —(yHKIMH- 3JIEMEHTHI
peteHus»?

19. DnemeHTHl HAy4YHOTO TIO3HAHUS TPU HATYpHOM W HWMHUTAIMOHHOM »JKcnepumeHrtax. Kakue
MOCTYJaThl UCTIONB3YoTCsA? Kakue rumoressl MoiIoKeHbl B OCHOBY JIt000ro skcriepuMenTa? [lpusennre
HPUMEPBI.

20. Otkyna cnemyeT MpeajiaraeMblil MpOIECC MOWCKa W OLEHKH peflieHma B HEM MOXHO
W3MEHUTH?

21. Unes npuMeHeHUs AUaJeKTUYECKOIO IPOTUBOPEUUsS «TE€3UC — aHTUTE3UC — CHUHTE3» IPU IIOUCKE
pewenur npuHaanexxut P. baptunu. IlpuBeanre HECKOIBKO MPOTUBOPEUHH, CITY>KAIIMX NCTOYHUKAMHU
pa3BUTHS OU3HEC-TIPOLIECCOB CO3AHUS TEXHUKH.

22. Kak cooTHOCSTCSI MEXIy COOOW IHUANIEKTUYECKOE MPOTUBOPEUHE «TE3UC — AaHTUTE3UC — CUHTE3)» H
TpeTuil 3aKkoH (HOPMaIBbHOM JIOTMKH — UCKITIOYEHUE TPETHEro: «MIM OJHO WU JIPYyroe, a TPEThero He
nano»? Het 1 B 3TOM HapylIeHUs APYTHX 3aKOHOB (DOPMABbHOM JOTHKH?

23. [louemy MHOTONapaMeTprudeckas onTuMusanus Bkitouaercs B nouarue TRADE STUDY?

24 B ygem cyTh MeToa ['epmenepa?

25.B uem cyts metoguku FMEA?

26. UTo 03HauaeT MOHSITHE: JIOTUIECKasi CyMMa COOBITHH ?

27. Tlpakruueckas 3amada. [IpencraBere MpHOOPHBIH OTCEK HEKOTO OECHHIIOTHOTO JIETATEIhHOTO
anmapara MajiblX WIH CPEAHHUX rabaputoB (Hampumep, 40 1 M JuaMeTpoM), IPEeACTaBISIOMEro co0oi
KOpIIyC, B KOTOPOM, Ha CBOMX IIOCQJIOYHBIX MECTaX, pa3MEmIeH psJi MPHUOOPOB U IIEKTPOKIYTHI.
OOb1uHO, MOHTa)KHBIE pPabOTBI B TAakOM OTCeKe TpeOyeT 3HAYUTEIbHOrO BpeMeHH. Ilomb3ysch
MOJXOAAMH CUCTEMHOI'O MH)XMHUPHHIA, NPENJIOKUTE KapAUHAJIbHbIE U3MEHEHUS 3TON KOHCTPYKLHHU,
HanpaBJICHHBIC Ha MTOBBILICHUN €€ TEXHOJOTHYHOCTH.

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

ITpomexxyTouHas arrectanus (IK3aMeH) IPOBOAUTCSA B (JOpME YCTHOTO J0KJIaAa Ha TeMy: «OTpaboTka
METOJIOJIOTUHM CUCTEMHOTO WH)KUHUPHHTA TIPU ITOMCKE TEXHUYECKUX PEIICHHID.

[Ipumep 3ananust UTOroBoi paboTHI:
1. BeiOpats cucremy a1t OTpabOTKHA METOIOJIOTHH;



2. OnpenenuTh UCXOIHBIE (DYHKIMOHAIIBHBIE TPEOOBaHUS, (YHKIIUH CBOCH CHCTEMBI;
3. O1eHUTH 3HAYUMOCTh QYHKIUH (ITPH HEOOXOAUMOCTH);
4. OnpenenuTh MHOXKECTBO DJIEMEHTOB PELICHUH, YAOBICTBOPSIOINX TPEOOBAHUSM;

5. Ouenuts 3Ha4YeHHs (YHKIMOHAJIBHBIX IAPaMETPOB, 33JaHHBIX TPEOOBAHUSAMH, KOTOpHIE
00ecrneynBaroTCs Pa3InIHbIMU aJIbTEPHATHBAMU;

6. OL[eHI/ITL PUCKHU, CBA3aHHBIC C peanmauneﬁ Ka)K,Z[Oﬁ AJIbTCPHATUBBLI;
7. OL[eHI/ITL METOAOM FepMeﬁepa OIITUMAJIBHOCTDH KaX(I[Oﬁ AJIbBTCPHATHBBI.

Kpurepuu onieHuBaHus

Ouenka «ommuHo» (10,9,8) BhICTaBisieTcss oOydaromeMmycsi, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha TPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
MIPUHSATHIX PELICHU;

Ouenka «xopomio» (7,6,5) BeIcTaBIsieTcs 00y9aronieMycsi, €CJIM OH TBEPAO 3HAET Marepuall, IPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHMs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 33129 HEKOTOPhIC HETOYHOCTH;

OrneHka «yI0BIETBOPUTENLHO» (4,3) BBICTaBIsETCSl 00ydaronieMycsi, okazapiieMy (pparMeHTapHbBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNHU IIPOrPaMMHOI0 Marepuaia, HO IPH 3TOM
OH BIIQJICET OCHOBHBIMH pa3ieiaMd Y4eOHOH mNporpamMMbl, HEOOXOAMMBIMHU JUIS JaJIbHEHWIIEro
oOyueHHs ¥ MOXET IPUMEHATh IOJy4YEHHbIC 3HaHUS IO 00paslly B CTaHIAPTHOW CHUTYaIlUH;

OneHka «HEyHIOBIETBOPUTENBLHO» (2,1) BBICTaBiIsIeTCS OOydYarolIeMycsi, KOTOPbIi HE 3HAeT OoJbIlei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW NMporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmHMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI X HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

OmueHka KayecTBa OCBOEHHS JUCLUIUIMHBI TPOBOAUTCS MO NECATUOAIUIBHON CHCTEME IO pe3ylbTaTaM
TEKYyILEro KOHTPOJIA YCHEBAEMOCTH M NPOMEXKYTOYHOM arrectanud (3k3aMmeH). TeKyliud KOHTPOIIb
yCIIEBa€MOCTH MPEAIOoaraeT CHCTEMY KOJUIGKTUBHBIX UM HMHIUBHIYQJIbHBIX aHAJINTHYECKHX,
TBOPYECKMX M MPOCKTHBIX 3aJaHUi JUIsI CaMOCTOSTENbHOH pPabOThl M KOHTPOJIb IOCEIIAeMOCTH
MpaKTHYECKUX 3aHATUH. [IpomexyTouHas arTectanus (3K3aMeH) IPOBOAMUTCS B BUJIE YCTHOTO JTOKJIaa
(Bpems noarotoBku — 10 wacoB, Bpems 1oKiIaga — 7 MUHYT, OIPOC 00yUaIOIMXCs M0 JOIOJTHUTEIbHBIM
BOTIPOCaM He JIOJDKCH NMpeBbIaTh 10 MUHYT).

Bo BpeMs BBINOJNHEHHMS HWTOTOBOTO 3aJaHMs pa3peliaeTcss IOJb30BaThCs  BCIIOMOTATENbHOM
JUTEPaTypOl MO JUCLUIUINHE.

Cocrasisitonie mpouecca oOy4eHHUs, KOTOpble OLEHHBAIOTCA B Xoxe OOydeHHs, U HMX BKIaa B
UTOTOBYIO OLICHKY:

3aznaHus Teky1ero KoHTpossi- 30%

IIpomesxyTounas arrecrauus- 70%



