MUHWCTEPCTBO HAYKW V1 BbICLLUEIO OEPA30BAHWA POCCUNCKON
PEAEPALIN
(hefepanbHoe rocyjapcTBeHHOe aBTOHOMHOE 06pa30BaTe/lbHOe YupexAeHue BbiCLLIero
06pa3oBaHua
"CAHKT-METEPBYPICKUA FTOCYAAPCTBELTHbIA YHUBEPCUTET
ASPOKOCMWYECKOIO NMPNBOPOCTPOEHNA"

Kadgenpa Ne 23

YTBEPXOAKO
PykoBoauTenb 06pa3oBaTe/lbHO NMporpammbl

00U 'K.T.H. 0L,

(BOMKHOCTL. )'Y. CTeneHb, 38aHNe)

B.A. HeHalues

(noanwce)

«20» theBpans 2025 r

PABOYAA MPOrPAMMA ANCLUNMANHBI

«/IHTerpmpoBaHHble NMPON3BOACTBEHHbIE cUCTEMbI U PLLI-TexHONornm»
(LU HMeHoWanHe JHCLHNTHHbI)

Kog HanpasnieHus I'IO,ELI'OTOBKVI/ 11.04.03
cneumanbHOCTU o

HanmeHoBaHWe HanpasieHus

KOHCTpyupoBaHue 1 TeXHONOT WS 31eKTPOHHbIX CPEACTB
noAroToBKu/crneLymansHoCTH

HanmmeHoBaHue MpoeKTUpOBaHNE N TEXHONOTUA a3POKOCMUYECKNX
HanpaBneHHOCTH nNpr6opOB 1 3NEKTPOHHbIX CPEACTB
dopma 06yueHns OuHas

[op npuema 2025

CaHkT-MeTepbypr- 2025

JlcT cornacoBaHus pa6oyeii NporpaMmmbl AUCLUNINHBI

Mporpammy coctasun (a)

fou., K.T.H., gou,. LL". defyeHko

(BOMKHOCTb, YY. CTENeHb, 3BaHNe) (MHwWbIans!, Gamunns)

Mporpamma ofobpeHa Ha 3acefiaHun kadegpbl Ne 23

«17» ®espans 2025 r, npotokon Ne 6/25

3aBegyrowuii kageapoit Ne 23

A.T.H.,npod. A.P. BecTyrux
(yu. cTeneitb, 3nwiwuc) (lonoDiiurbi, hamunns)

3amecTuTtenb gupekTopa nHcnnyTa Ne2 no mAc A eckoil pabote

nou.K.T.H..A0L,. H.B. MapkoBckas
(BOMKHOCTb, YY. CTeNeHb, 3BaHUNE) (miinwiutbi, hamunus)



AHHOTaIUA

Hucuunimua «MHTErprpoBanHbie Mpou3BOACTBEHHBIE cucTembl U UITM-TtexHonorum»
BXOJUT B 00pa30BaTeNbHyI0 IPOrpaMMy BBICHIETO 00pa30BaHUs — IPOrpaMMy MarucTpaTypsbl Mo
HampasieHuio noarotoBku/ cnemmaigbHocTH 11.04.03  «KoHCTpyupoBaHHE U TEXHOJIOTHA
AJIEKTPOHHBIX CPEACTB» HampaBlieHHOCTU «IIpoeKTHpOoBaHUE M TEXHOJOTHS a3pPOKOCMUYECKUX
nprOOPOB U NEKTPOHHBIX cpeAcTB». JucuunnmHa peanmsyercs kadempoit «No23».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIEIYIOIINX KOMIIETEHIIUH!

VYK-1 «CrocobeH ocCyliecTBIsATh KPUTUYECKUH aHaiu3 MPOOJEeMHBIX CHUTyalud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/Ia, BbIPA0AThIBATh CTPATETHIO ACHCTBUI»

VK-2 «CriocobeH ynpaBisiTh IPOEKTOM Ha BCEX ATAIax €ro >KM3HEHHOTO [UKIIa»

OIIK-2 «CrocobeH MpUMEHSTh COBPEMEHHBIE METOJIbI HMCCIEIOBAHMs, MPEICTaBIATh U
apryMEHTHPOBAHO 3aIUIIATh PE3YJIbTAThl BRIMOJTHEHHON pabOThD»

OIIK-3 «Cnocoben mnpuoOperaTh M HCIOIB30BaTh HOBYIO HH(MOpMALMIO B CBOEH
IPEeIMETHOM 00JIaCTH, MpeIIaraTh HOBBIC UJICH U TIOJIXOIbI K PEIICHUI0 HHKCHEPHBIX 33729

OIIK-4 «Cnocoben pa3pabaTbiBaTh U MPUMEHSATH CIEHUATH3UPOBAHHOE MPOrPaMMHO-
MaTeMaTHYECKOe 00eCIIeUueHUE JIJIsl TIPOBEACHUS UCCIICIOBAHUHN M PEIICHUS WHKCHEPHBIX 337129

[IK-1 «Cnocoben ¢dopMmynupoBaTh LEeTd UM 337a4yd HAYYHBIX UCCIICJOBAaHUHA B
COOTBETCTBUM C TEHJCHUMSIMH U TMEPCIEKTHBAMU PA3BUTHUS DJEKTPOHHBIX CPEACTB U
TEXHOJOTMYECKHUX IPOIIECCOB, a TAKXKE CMEXKHBIX 00JacTel HAyKH W TEXHUKHU, CIIOCOOHOCTH
000CHOBAaHHO BBIOUPATh TEOPETUUYECKHE M IKCIEPUMEHTAIBHBIE METOJBI M CPEACTBA PEIICHUS
c(OpMYJIUPOBAHHBIX 32121

[IK-7 «Cnocoben pa3pabarbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JIOKYMEHTAIlMIO B
COOTBETCTBUU C METOJUYECKUMHU U HOPMATHUBHBIMU TPEOOBAHUSIMID)

[IK-8 «Cnocoben pa3pabarbiBaTh TEXHUYECKHME 3aJlaHUsl Ha IPOEKTHPOBAHHE
TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOICTBA JIEKTPOHHBIX CPEACTBY

[IK-11 «Criocoben obecrieunBaTh TEXHOIOTUUYHOCTH JIEKTPOHHBIX CPEACTB U MPOIECCOB
WX U3TOTOBIIEHUS, OIEHUBATH SKOHOMUYECKYIO d(D(PEKTUBHOCTH TEXHOIOTHUECKUX MPOIIECCOBY

[IK-12 «CnocobeH OCyHIecCTBISITh aBTOPCKOE COMPOBOXKACHUE pa3pabaThiBaeMbIX
YCTPOMCTB, TPHOOPOB M CHUCTEM DOJIEKTPOHHBIX CPEACTB Ha JTamax MPOCKTHUPOBAHUS H
MIPOU3BOICTBAY

Copep:xaHue TUCIUIUIMHBI OXBAaThIBAE€T KPYT BOMPOCOB, CBSA3AHHBIX C MPHUOOPETEHHEM
MarucTpaHTaMH TEOPETUUYECKUX 3HAHUU W MPAKTUYECKUX HABBIKOB IO pa3pabOTKEe OCHOBHBIX U
BCIIOMOTaTeJIbHBIX aBTOMATU3MPOBAHHBIX MPOU3BOJCTBEHHBIX MPOLECCOB U MPOEKTUPOBAHUIO
ABTOMATHU3UPOBAHHBIX  TMPOU3BOJCTBEHHBIX CHCTEM U  TEXHOJOTMYECKHMX KOMILIEKCOB,
WH(GOPMAIIMOHHONW TOJICPKKUA MPOCKTHUPYEMBIX M H3TOTABIMBAaeMbIX wu3aenuil. B 3amaun
MOATOTOBKA BXOJIUT TaK)XK€ OCBOCHHME METOJOB M METOAMK KOHIICTIIIUH HEMPEPHIBHOTO
COmMpoBOXACHUsI W  wHPopMmarmoHHoW  momnmepxkku KL  mpoaykuuu,  pazpaboTku
ABTOMATHU3UPOBAHHBIX TEXHOJOTUYECKHX OIepaluidi M  TEXHOJIOTHYECKOTO  OCHAIICHUS
MPOU3BOJICTBEHHOIO TMpoOIlecCa C WHTCHCHBHBIM OOHOBIIGHMEM TEXHOJOTHUH, THOKUM
CTPYKTYPHBIM U TEXHOJIOTHYECKUM IOCTPOCHHEM U C CHCTEMOM KayecTBa, OOECIECUMBAIOIICH
0e31epeKTHOCTb U3TOTOBJICHHS M3/ICTUH.

[IpenomaBanue IUCHUIIMHBI TPEAyCMaTpUBaET CleayIomue (OpMbI OpraHU3aIuU
y4eOHOro mpoliecca: JEKINH, 1abopaTopHbIe paboThI, CaMOCTOsITeNbHAS PaboTa CTyIeHTa.

[IporpamMmMoit AUCIUTIIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUJBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OO6mast TpyJ0EMKOCTh OCBOCHHMS JMCIIUIUIMHBI COCTABISIET 5 3adeTHBIX eauHuil, 180
4acoB.

SA3bIK 00yUYeHHUS 110 AUCIUIUINHE «PYCCKUH »



1. TlepedeHb MIaHUPYEMbIX PE3yIbTATOB OOyUEHUS MO JUCIUILTNHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Lenbto mpenoaBaHus QUCHUILIMHBI «IHTerpupoBaHHbIE TPOU3BOACTBEHHbIE cucTeMbl U MITU-
TEXHOJOTHUN»  SBJISETCS (OPMUPOBAHHME  CICHHATBHOM  TEXHOJIOTMYECKOW  MOJTOTOBKH
MaructpantoB HampasieHus 11.04.03 B oOjmactu aBTOMATH3allMM IPOU3BOACTBEHHBIX
MPOIIECCOB, MMPOCKTHPOBAHKS HHTETPUPOBAHHBIX MMPOU3BOJACTBEHHBIX CUCTEM, HH(DOPMAIIMOHHOM
noanepKku xkuzHeHHoro nukiaa (OKL[) u3menuii U aBTOMATH3MPOBAHHBIX TEXHOJIOTHYECKHX
KOMIUIEKCOB. JlMCLIMIIIMHA OTHOCUTCS K MPEAMETHOH o00JacTH OCHOBHOI'O HallpaBJICHUS
npodeccuoHaNbHOM NeSTeIbHOCTH MarucTpa — MPOU3BOJICTBEHHO-TEXHOJIOTHUYECKOH.
1.2. lucuumimHa BXOIUT B COCTaB 00s3aTeNbHOW YacTH 00pa30BaTENbHOM MPOTPaMMBbI
BhIcIIero oOpaszoBanus (nanee — OII BO).
1.3. TlepeyeHp MIAHUPYEMBIX PE3yJIbTATOB OOYYEHHUS MO JUCUUIUIMHE, COOTHECEHHBIX C
IUIaHUPYyeMbIMU pe3yibTaramu ocBoenus OIT BO.
B pesynbrare M3ydeHHs AMCHUIUIMHBI OOYYarOIIMIACS OJDKEH O0JIafaTh CIIECAYIONIMMU
KOMIETSHIMSIMH WM UX YacTsaMHu. KOMIETeHIINN U MHAUKATOPBI UX JOCTH)KCHUS IPUBEICHBI B

Tabymune 1.

Tabnuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)

Ko 1 HaumenoBanue

KOII N HAMMCHOBAHUC MHUKATOpA

KOMIETEHIINH KOMIIETEHIINH JIOCTUKEHHS] KOMIIETCHIIUU
YK-1 Cnocoben
OCYIIECTBIISITh
KPUTHYECKHI aHaIHn3
P VYK-1.3.2 3HaTh IU(POBBIE PECYPCHI,
POOJIEMHBIX
YHuBepcanbHbIe . MHCTPYMEHTHI U CEPBUCHI JIsl PEIICHUS
CUTyalluii Ha OCHOBE o
KOMITETCHIIH 3a1a4/mpobeM mpoecCuoHaAIbHON
CUCTEMHOTO
JESITENIbHOCTH
MOJIX0/1a,
BbIpa0aThIBaTh
CTpaTEruio NEUCTBUI
VYK-2.3.2 31HaTh 11upOBBIE UHCTPYMEHTHI
VYK-2 Cnocoben bp py ’
npeHa3HauYeHHbIe I Pa3paboTKu
YHuBepcalbHbIC YIPABISATH TPOSKTOM
MIPOEKTA/PEIICHHS 3a]a4l; METOIbI 1
KOMIIETEHITHH Ha BCEX ATarax ero

JKHN3HCHHOI'O IUKJIa

MIPOrpaMMHBIE CPEJCTBA YIIPaBICHUS
MIPOCKTaMU

OIIK-2 Coocoben

OI1IK-2.3.1 3Haer MeTOIbI CHHTE3A U

MIPUMCHSITh
UCCIIeTOBaHUS (PU3NIECKUX U
COBPEMEHHBIE .
METObI MaTeMaTHYECKNX MOIEIEH
OIIK-2.VY.1 ymeer aieKBaTHO CTaBUTh
HCCIIEN0BaHUA,
O6menpodeccrnoHanbHbIE PeICTABIATS 1 3aJa4y MCCIIEOBaHUs U OIITUMU3AIINN
KOMIIETEHIU p CIIOKHBIX 00OBEKTOB Ha OCHOBE METOIOB
apryMEeHTUPOBAHO
MaTEMaTHYECKOTO MOJICITHPOBAHUS
3alAIIATE
OIIK-2.B.1 BmageeT HaBBIKAMH
pe3yNIbTaThI .
. MIPEJICTABJICHHS U apTyMEHTHPOBAHHON
BBITIOJTHEHHOH
3aIUTHI PE3yIHTATOB PAOOTHI
paboThI

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

OIIK-3 Cnocoben
npuobperats 1
UCTIONIb30BAaTh HOBYIO
uHpOpMaIIHIO B
CBOEH MpeaMETHOM
o0nacty, mpejaratb
HOBBIC HJICH U
MOJIXO/IbI K PEIICHUIO

OIIK-3.3.1 3HaeT NpuHLHUIIBI TOCTPOEHUS
JIOKAJIbHBIX U TJI00aJTbHBIX KOMIIBIOTEPHBIX
cerei, 0CHOBbI IHTEpHET-TEXHOJIOT U,
TUIIOBBIE IPOLEAYPBI IPUMEHEHUS
MPOOJIEMHO-OPHUEHTHPOBAHHBIX
IIPUKJIAIHBIX IPOIPAMMHBIX CPEZCTB B
JTUCIUIUIMHAX MPO(EeCcCCHOHANBHOTO IUKIa
U popecCHOHANBHOM chepe AeITeNbHOCTH




HWHXXCHCPHBIX 3a1a4

OIIK-3.VY.1 yMeer ucnosib3oBaTh
COBpeMEeHHbIe HH()OPMALIMOHHBIE U
KOMITBIOTEPHBIE TEXHOJIOTUH, CPEJICTBA
KOMMYHHKAIUH, CIOCOOCTBYIOIINE
MOBBIIEHUIO 3(PPEKTUBHOCTH HAYUHOH U
o0pa3oBaTesibHOI cep AesITeTbHOCTH
OIIK-3.B.1 Bnaneer merogamu
MaTEeMaTHYeCKOTr0 MOJICITUPOBAHUS
AIIEKTPOHHBIX CPEJCTB U TEXHOJIOTMUYECKHX
MIPOLIECCOB C UCIOJIB30BaHNEM
COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTHil

OIIK-4 Cnocoben
pa3zpabaThiBaTh U

OIIK-4.3.1 3HaeT MeTO/BI pacyeTa,
MPOCKTHUPOBAHUS, KOHCTPYHUPOBAHUS U
MOACPHU3AHHU SJICKTPOHHBIX CPCACTB C
UCIIOJIb30BAHUEM CUCTEM
ABTOMATU3HWPOBAHHOI'O ITIPOCKTUPOBAHUA U

HIPUMEHSTh KOMIIbIOTEPHBIX CPEJCTB
cnenuanusupoBannoe | OIIK-4.Y.1 ymeer ocymecTBisIT BEIOOD
IPOTrpaMMHO- Han0oJiee ONTUMAaIbHBIX IPUKIIAIHBIX
O6menpodeccruoHanbHbIE
KOMITETEHIIH MaTeMaTH4eCcKoe IIPOrPaMMHBIX IAKETOB JJISl PELICHUS
oOecrieueHue ais COOTBETCTBYIOIMX 33Ja4 HAy4HOH U
[IPOBECHUS 00pa30BaTeNIbHON 1€ATEIbHOCTU
UCCIIEN0BAHUN U OIIK-4.B.1 BnaneeT coBpeMEHHBIMU
peuieHus nporpaMMHbIMu cpectBamu (CAD)
MH)KEHEPHBIX 33/1a4 | MOJICIMPOBAHUS, ONTHMAIBHOTO
MIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
npuOOPOB, CXEM U AIIEKTPOHHBIX YCTPOHCTB
Pa3aMYHOro GYHKIIMOHATHHOIO HA3HAYCHUS
ITIK-1 Criocoben
(dbopMynnpoBaTh
LEJU U 3a]1a4u
HaYYHBIX
UCCJICIOBAHNM B
COOTBETCTBUH C
TEHICHIMSIMUA U
MepCIeKTUBAMHU
paSBI/ITI/IH I1K-1.3.1 3HaeT NpUHLKIIBI IOCTPOEHUS U
HKIIMOHUPOBAHUS AJIEKTPOHHBIX CPEJICTB
AIIEKTPOHHBIX (yma P P pes
Y TEXHOJIOTUYECKUX MTPOLIECCOB
CPEICTB U
[TpodeccuonanpHbie [IK-1.VY.1 yMeeT paccCunTBIBATH PEKUMBI
TEXHOJIOTMYECKHUX
KOMIIETEHIIUH paloThI 3JTEKTPOHHBIX CPE/ICTB

MIPOIIECCOB, a TAKXKE
CMEXXHBIX o0acTeit
HAYKH U TEXHUKH,
CITOCOOHOCTH
000CHOBAaHHO
BBIOMPATH
TEOPETUIECKHE U
9KCIIEPUMEHTAIbHBIC
METO/JIbI U CPEJICTBA
peleHus
c(hopMyITHPOBAHHBIX

[1K-1.B.1 BnageeT HaBbIKaMu BBIOOpA
TEOPETHYECKUX U IKCIIEPUMEHTAIBHBIX
METOJIOB UCCIIENOBaHUN




3aga4d

[1K-7 Criocoben

[1K-7.3.1 3HaeT HOpMaTUBHBIE TPEOOBAHUS

pa3pabatbIBaTh K pa3paboTKe MPOEKTHO-KOHCTPYKTOPCKOMN
MPOEKTHO- JIOKYMEHTaIlUU
ITpodeccHOHATBHBIE KOHCTPYKTOPCKYO ITIK-7.Y.1 ymeeT ucnonb30BaTh CTaHIAPTHI
K(E)MHeTeHLII/II/I JIOKYMEHTAIIUIO B 1 HOPMATHBHBIC TPEOOBAHUS TIPH
COOTBETCTBHH C pa3paboTKe JOKyMEHTAINH
METOINYECKUMHU U I1K-7.B.1 BnageeT HaBbIKaMu pa3padOTKU
HOPMAaTHUBHBIMHU JIOKYMEHTAIlMU JUIsl OpPraHU3alliy BBITyCKa
TpeOOBaHUSIMHU 17631 (010507
[1K-8.3.1 3HaeT coBpeMeHHbIE
[1K-8 Criocoben TEXHOJOTUYECKUE MPOLIECCHI MPOU3BOCTBA
pa3zpabaThIBaTh AJIEKTPOHHBIX CPEJICTB
TeXHUYECKHE [IK-8.Y.1 ymeeT npoBOUTh aHATIU3 U
3aJaHus Ha BBIOOP MEPCIIEKTUBHBIX MATEPHAIIOB,
[IpodeccuonanbHbie MPOEKTUPOBAHUE TEXHOJOTHUYECKUX MPOIECCOB U
KOMIIETEHIIUH TEXHOJIOTHYECKHUX 000py10BaHUs 17151 TPOU3BOACTBA
MPOIECCOB AJIEKTPOHHBIX CPEACTB
MPOU3BOACTBA [1K-8.B.1 BnageeT HaBbIKaMU MOATOTOBKH
AJIEKTPOHHBIX TEXHUYECKOI0 3aJJaHUs Ha TPOCKTUPOBAHUE
CpElCTB TEXHOJIOTUYECKUX TMPOIECCOB
MPOU3BOJCTBA PJIEKTPOHHBIX CPEACTB
[1K-11.3.1 3HaeT IpUHLUIIBI BEIPAOOTKHU
IIK-11 Cnocoben eKOMEeH Talnui nolljco IIeKTI/I 013pI<e n
o0ecrieynBaTh P PP P
ONTUMU3AINH TTAPAMETPOB U PEKUMOB
TEXHOJIOTHYHOCTH N
TEXHOJIOTMYECKUX Olepanuil u
AJIIEKTPOHHBIX
TEXHOJIOTHYECKUX TPOIECCOB
u CPEZCTB U MPOLECCOB
podeccroHanbHbIE MIPOU3BO/ICTBA AJIEKTPOHHBIX CPEJICTB
WX U3TOTOBJIEHHUS,
KOMIIETEHIINA [IK-11.V.1 ymeeT ananu3upoBaTh
OILICHUBATh N .
XapaKTEPUCTUKU U3AETIUI AIEKTPOHHOU
HKOHOMHUYECKYIO
TEXHUKH U MPOIIECCOB UX U3TOTOBJICHUS
3¢ (HEeKTUBHOCTH
I1IK-11.B.1 Bnaneetr HaBBIKAMU OIIEHKH
TEXHOJIOTHYECKHAX 9
HKOHOMUYECKOH 3P PexTuBHOCTH
MIPOLIECCOB
TEXHOJIOTMYECKUX MPOLECCOB
I1K-12 Criocoben
OCYILECTBIISITh
aBTOPCKOE
CONPOBOXKACHUE
TTpOdecCHORATBHEEIC pa3pabaTbIBaeMbIX I1K-12.3.1 3HaeT MeTOABI aBTOPCKOTO
K(E)MHeTeHHI/II/I YCTPOMCTB, MPUOOPOB | COMPOBOXKICHHUS Pa3padaThIBAEMbIX

U CUCTEM
AIEKTPOHHBIX
CPEJ/ICTB Ha dTarax
MPOEKTUPOBAHUS U
MTPOM3BOJICTBA

M3IEJIUI U TEXHOJIOTMYECKUX MPOLIECCOB

Mecto nqucuuminHel B cTpykrype Ol
JucuummHa MOKeT 0a3upoBaThCs HAa 3HAHMSIX, pPaHee MPUOOPETEHHBIX 00YYaIOIIMMUCS
IPY U3YyYCHUH CIICAYIOUIMX JAUCIUILINH:
- «Texnomorus DCy»,




- «Texnonorus coopku u MoHTaxka IC»,

- «OCHOBBI aBTOMaTU3aLlUU TEXHOJIOTHYECKUX ITPOLIECCOBY,

- «Texnonorus KoHTpoJIs IC».

3HaHMs, TOJyYEHHblE IPU H3YYEHMHM MaTepuana JaHHOW AMCLMIUIMHBIL, MUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYEHHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YUYEHUHU APYTUX JUCLMILIAH:

- «IIpoexkTupOBaHNE TEXHOIOTUYECKUX CUCTEM,

- «KoHCTpyKTOpCKas M TEXHOJIOTMYECKask MOATOTOBKA IPOU3BO/ICTBAY,

- «MonenupoBaHue KOHCTPYKIUM U TEXHOJIOT U,

- «O0becnieueHre TEXHOJIOTMYHOCTU COOPKU U KOHTpoJist DC».

3. O0BeM U TPYAOEMKOCTh JUCITUTUTHHBI
Hannapie 00 o0meM oO0beMe MUCIUIUIHHBI, TPYJAOEMKOCTH OTICIBHBIX BHJIOB Y4EOHOM
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 10 CEMECTPaM) MPE/ICTABICHBI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCIUILIUHBI

TpyaoeMKocTh Mo
Bun yueGHOM paboThI Bcero cemecTpam
Nel
1 2 3
Oowan mpyooemKkocmp OUCUUNJIUHDL, 5/ 180 5/ 180
3E/ (1ac)
H3 nux uacoe npakmuueckoi n0020moeKu 17 17
AyoumopHhule 3anamus, BCETO vac. 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTsl (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 94 54
Camocmoamenvnas paboma, Bcero (dac) 58 58
Buo npomesicymounoin ammecmayuu:. 3ayer,
mudd. 3auger, sx3amen (3auer, Hudd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHAMAATCKHI 9K3aMeH

4. ConeprxaHue TUCIUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTUIMHEI IO pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Jlexkmuu| JIP CPC

Pasgensl, TEMbI TUCITUILINHBI
a i fch (gac) | (gac) | (gac)

Pa3zpnen 1. OCHOBBI TOCTPOEHNSI HHTETPUPOBAHHBIX THOKHUX
IIPOU3BOJICTBEHHBIX CUCTEM 3 5

Paspen 2. TexHosoruu aBTOMaTU3UPOBAHHOIO U

POOOTHU3UPOBAHHOTO MPOU3BOCTBA 3 5
Pasnen 3. Teopernueckue ocHoBsl npoexktupoBanus ['TIC u ATK 4 5
Pa3nen 4. Ctparerus u 3agaun konueniuu CALS/UITU 4 5
Paspnea 5. InterpupoBanHas nH(pOpMaLMOHHAs Cpela 4 3 14

IPEANPUATHS




Pa3gean 6. PazpaboTka TexHUUYECKUX TpeOOBaHUH K CpEICTBaAM 4 5
aBTOMaTHU3alluu

Paznen 7. PazpaboTka CTpyKTypbl aBTOMaTU3UPOBAHHBIX 4 4 5
TEXHOJIOTHYECKUX CUCTEM

Paznen 8. CpencrBa aBTOMAaTHU3alUu OCHOBHBIX,
BCIIOMOTaTEJIbHbIX, KOHTPOJBHBIX U TPAHCIIOPTHBIX OllepaLuil 4 8 4
TII npubopocTpoeHus

Pa3nen 9. [IpoekTrpoBaHue criennaIn3upOBaHHBIX

TEXHOJIOTHYECKUX YUaCTKOB, JINHUHM U KOMIUIEKCOB Ha 0aze 4 10 10
THUIOBBIX
Hroro B cemectpe: 34 34 58

Uroro 34 34 58

IIpakThueckas IOATOTOBKA 3aKJIOYAaECTCd B  HEIOCPEACTBEHHOM  BBHIIIOJIHEHUU
O0yJaromMMHUCS ~ OMPENENCHHBIX  TPYAOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;aymien
npodecCHOHATIBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
pasnena

Hazpanue u COACPIKAHUC pa3acIOB U TEM JICKIIHOHHBIX 3aHATUMN

1 OCHOBBI TOCTPOEHUS NHTEIPUPOBAHHBIX THOKHUX IIPOM3BOJCTBEHHBIX CUCTEM
Tema 1.1 - Ilouamus u onpedenenus unmezpayuu npouU3B00CMEEHHOU U
UHGDOPMAYUOHHOLL Cpedbl
3ajauu U cofiepKaHKue TUCIUILTUHBI. HayuyHble OCHOBBI aBTOMATH3aI[1H
IIPOM3BOJICTBEHHBIX MPOIIECCOB.

pOOJIeMBI aBTOMATH3AIIMN TIPOU3BOJICTB PA3IIMIHOTO TUTIA. TepMUHBI U
orpezieNieHus: B 001acTu
aBTOMaTH3alMu. JIeHCTByIOLME HOPMAaTHUBHO-TEXHHUUYECKHE JIOKYMEHTBI IO
aBToMaTH3anuu. [IpuHIMITEI 000CHOBaHMS TMOCTAHOBKH 3a/la4d aBTOMAaTH3AIHU
texnonoruueckoro mporecca (TII). Tlomsarue rubkoi TexHomoruu. [ubkue

npou3BoAcTBeHHbIE cucTembl (I'TIC).
ema 1.2 - Ilenu coz30anust u cmpykmypuposarue npooiemvl

BbICTpOCMEHHOCTB M THOKOCTh KaK OCHOBHBIE I€JIM CO3/aHUS

UMHTETpUPOBaHHbBIX MTpou3BoacTBeHHbIXCHCTeM (MUIIC). ABTOMaTH3aIMS
TEXHOJIOTUYECKUX MTPOIECCOB HA MPUHIUIIAX THOKON TEXHOIOTHH.

['uOKOCTh CTPYKTYpHAasi, TEXHOJOTHYECKasi, OpraHu3allioOHHAasi U THOKOCTh 110
ynpasnenuto. Buasl nocrpoenus ['TIC no opranu3aliioHHBIM, TEXHOJIOTMYECKUM U
npeaMeTHeIM npu3HakaM Kiaccupukanuu. I TIC ¢ uaterpanmeit GyHkuui.
CTpyKTypa UHTETPUPOBAaHHOW aBTOMATU3UPOBAHHOW NMPON3BOJCTBEHHON CHCTEMBI.
O06J1acTi pallMOHAIBHOTO IPUMEHEHUS] aBTOMAaTU3UPOBAHHBIX ITPOU3BOICTBEHHBIX
CUCTEM U KOMILIEKCOB. Buibl M Ha3HaueHUE aBTOMATU3UPOBAHHBIX CUCTEM B
cocrase uHTerpuposanHoii I'TIC.

DJIeMEHTHI TPOU3BOACTBEHHOM cucTeMbl. Texnonornueckue cuctemsl ['TIC.
KauectBo (pyHKIIMOHMpPOBaHUS MPON3BOACTBEHHOM cucTeMbl. Mcnonb30Banue
CHUCTEMHOTI'0 IOJIX0/1a ITPU

IMPOCKTUPOBAHNHN aBTOMATHU3UPOBAHHBIX CUCTEM U KOMIIJICKCOB

2 TexXHOI0rY aBTOMaTU3UPOBAaHHOTO U pOOOTU3MPOBAHHOTO TPOM3BOJICTBA.

Tema 2.1 — OcHO8bI NpOEKMUPOBAHUS ABMOMAMU3AYUU NPOUIBOOCHIBEHHO2O
npoyecca

ABToMaTusupyemble (PyHKIMM TPOM3BOACTBEHHOM cuctembl. HampaBienus
aBTOMAaTH3allid B  MNPUOOPOCTPOUTEIHHOM  MPOU3BOACTBE. P (HEKTUBHOCTH
aBTOMATH3alMH, KpUTEpUU 3PPEKTUBHOCTU. BBIOOp aBTOMATH3UPYEMBIX (DYHKITHIA,
000CHOBaHME aBTOMATU3AIUH MO KakI0i pyHKImu. ClieHapuy NOCTAaHOBKHU 3a/1a4d
aBTOMATHU3aIMM MPOM3BOACTBEHHOrO Mporecca. BriOop BapuaHTa aBTOMAaTH3aLUH
Ha paHHEW CTaguM MPOEKTHUpOBaHMA. MeTonuka aHaiau3a U 00CiIeoBaHUS 00bEKTa
aBTOMATH3allMM, pa3padOTKa MPOEKTHOTO 33JIaHUSl U TEXHUYECKHX TPeOOBaHUM Ha




IPOCKTHPOBaHWE POOOTU3UPOBAHHOIO MPOM3BOACTBA. MeTonuKa OOOCHOBAHUS
aBTOMAaTH3allMM 10 Ka)KJOW aBTOMAaTH3UpyeMOH GYHKIMHM U BblOOpa YpOBHS
aBTOMATH3ALH.

Tema 2.2 — [Ipoexmuposanue asmomamusuposannvix TI1

AptomatusupoBansbiii TII. Monenu aBromatusupoBanHoro TII. CocraBustonue
aBToMaTu3upoBaHHoro TII: omepaumu, neiictBus, nBuwxeHus. Lukasl u  Qassl
asromarusupoBanHoro TII. KonuuecTBeHHBIE, IPOCTPAHCTBEHHBIE, BPEMEHHbBIE U
I/IHg)OpMaLII/IOHHBIe napamerpsl aromaruzuposanHoro TII. IIpousBoauTensHOCTE U
ru0okocTs aBromarusupoBaHHoro TII. BpeMenHble mapameTpsl OCHOBHBIX U
BCIIOMOTaTeNIbHbIX  AeicTBUA B  aBroMarusupoBanHoMm TII.  Haxoxnenue
ONTUMAJIBHOTO  COOTHOLICHMS  IPOM3BOJUTEIBHOCTM M TI'MOKOCTH  IIpHU

aproMaruzanuu TII. YnpasiseMocTs 1 Ha0IH0Ja€MOCTh
ABTOMATU3UPOBAHHOM TEXHOJOTUYECKON ONEPALMH.

I'eopeTnueckue ocHOBEI mpoekTupoBanusa 1 11C u ATK

Tema 3.1 — OcHOBBI CUCTEMHOI'O IPOEKTUPOBAHUS ABTOMATU3ALUU
[TonsTHE M colepKaHUE TEXHOJIOTMYECKOIO IMIPOCKTUPOBAHUS aBTOMATU3UPOBAHHBIX
IPOM3BOJICTBEHHBIX CUCTEM M KOMILIEKCOB. MeTononoruyeckas, (QpyHKIHOHAIBHO-
JOrvyeckass M MHKEHEpPHO-TeXHHUYecKass (OPMYJIMPOBKM 3a1ad IPOEKTUPOBAHUS
ABTOMAaTU3MPOBAHHBIX IPOU3BOJACTBEHHBIX CHCTEM M  KOMILIEKCOB. €TOJIbI
CHUCTEMHOI'O aHajlu3a IPU NPOEKTUPOBAHUU ABTOMAaTHU3MPOBAHHOIO IIPOM3BOICTBA.
3anaga npoektuposanus ['TIC Ha makpoypoBHe.
DOopMyIMpOBKA 3aJauyd  CHHTE3a ABTOMATHU3UPOBAHHBIX  ITPOU3BOACTBEHHBIX
KoMIUiekcoB. (Cxema CHHTE3a, HUCXOAHbBIE JaHHbIE JUId INPOBEACHHUS CHHTE3A.
MeToauka Mccief0BaHHs HEOOXOAMMOTO M JIOCTATOYHOTO YPOBHS CIOXKHOCTH M
OLICHKH CTEIIEHU HOBU3HBI NpoekTa. KauecTBO (hyHKUMOHMPOBAHUS U CIIOKHOCTH
pealM3allMd  CUCTEMbl  KaK _ KOMIUIEKCHBIE = KPUTEpPUM  HPOECKTHUPOBAHMS
TEXHOJOTMYEeCKOH  cucTteMbl. CTPYKTYpHBI  CHHTE3 =~ aBTOMAaTH3MPOBAHHOIO
TEXHOJIOTMYECKOT0 KOMILIEKCa (AT%. Tpykrypa ATK B ypoBHSX pazOueHus.
Crioco6br  mpencraBieHust crpykrypel ATK.” Hcxoanas 0a3a CTpyKTypHOTo
IIPOEKTUPOBAHNS  IPOU3BOACTBEHHBIX CUCTEM UM  KOMILIEKCOB. CTPyKTypHBIE
snieMeHThl TC (MakposneMeHThl, TurnoBble 3JeMeHTbl TC — TexXHOJIOrudeckue
MOJYJIH, (PyHKIIMOHAJIbHBIE 3JIEMEHThI TEXHOJIOTMUECKUX MOyJIEH).
Tewma 3.2 —TIpoexktupoBanue odecneunBaronux cuctem MII
Texunueckass u TexHonormueckas mnonaroroka HWIIC. Cucremsl obecrneueHus

yaknuonupoBanusa (CO®) I'TIC u cucremsl obecrieueHus: TpeOyeMoro KayecTBa

HkuuonupoBanust  (COK®) TITIC. IlpuHounmsl B3auMOJEUCTBUS  CHUCTEM
o0ecneyeHns (PyHKIMOHUPOBAHUS C TEXHOJIOTHYECKUMU CUCTEMaMH M KOMITJIEKCAMU
B UIIC. Bo16op Tuna cknaackoit cucremsl. Beroop npuniuna npuema 3asBok ot ATK
u oOecnieueHus 3aka3os B UIIC. Bribop Tvma TpaHCIOPTHOM cucTeMbl. AHATIN3 CXeM
TpaHCHIOPTHBIX  cucteM.  CucreMbl HMHCTPYMEHTAJIBHOTO  OOECHEUEHHUs, UuX
uccinenoBanue u paspaborka. KauectBo @yHkumonupoBanus UIIC u ero
oOecrieyenne. KpuTepuy aHanmM3a M OLEHKM KadyecTBO (PYHKLMOHUPOBAHMUSL.
ObecnieueHne TpeOOBAHUI CHCTEMBI KaueCcTBa MPU MPOEKTUPOBAHNHU, NOJATOTOBKE U
¢ynkunonuposanun UIIC. Ctpykrypa undopmarmonsoro ooecneuenus B UIIC s
péanuzanuu TpeOyeMoro ypoBHs KauecTBa (DyHKIIMOHUpOBaHMs. MarepuaiabHble U
uHpopmannoHusleé mnotoku B MNIIC, wux "mMonmenupoBaHue [uisi oOecnedyeHus
3QPEKTUBHOrO ynpaBieHus. MMHUTAaIMOHHOE MOJENUPOBAHUE TEXHOJIOIMYECKHX
cucrteMm U KoMIUIEKCOB. [lunamuuecknue monenu ATK, nx npumenenue st
obecneueHns TpedyeMoro kadecrsa pyuknuonuponanus ATK.

CTlpaTel“I/I}I u 3agaun KoHnenuuu CALS/MITA
Tema 4 .1 - bazossie npunnunel CALS/UITN .
[Tpoueccsl u dramnpl xuzHeHHoro mukina (OKL) wspenmit. OcHOBHBIE MOJIOKEHUS
koHuenuun  CALS/MIIN. 3apmaua coszpaHus  eAMHOM  MHGOPMAIMOHHON CpeJibl
uznenusi. OcHoBHble 3amaun  koHuenimu CALS/MIIN. ®aktopsl IOBBIIEHUS
3(P(PEKTUBHOCTH ITPOU3BOJICTBEHHBIX 111_Pouecc03 npu npumenennn CALS/UIIN.
Cucremsl, pematoniue 3agaun CALS/UIIN. Meroaosnorust mpeactaBieHust 1 oOMeHa
anHbiMu B UTIH- TexHOIOTHAX.
ema 4.2 - Cucrembl, TexHosoruu u cranaaptsl CALS/UIIN
Bunger CALS/MIIM -  cucrem. MHUcnonws3osaune CALS/UIIM —  cucrem.
OpraHu3anvoHHble, HWHQOPMALMOHHBIE W  NPHUKIATHBIC T/%_([) MaJIN30BaHHbIE
TEXHOJIOTUH, o0ecrieunBaroIiue coznanue u ynpasienune CALS/ — CHCTEMaMH.
3anaum coznanus u BHeapeHuss CALS/UIIN — TexHOI0THiA, KaKk CPeJICTB MOBBIICHUS
YPPEKTUBHOCTH aBTOMAaTU3MPOBAHHBIX CHUCTEM IPOEKTUPOBAHUS M YIpaBIICHHUS.
Crannaptel CALS. Bupsl crangapToB, UX KiaccuuKalys, Ha3HAUeHUEe U pa3BUTHE.
CpaBHuTENbHAA
OLICHKa XapaKTEpPUCTHUK TPAAULMOHHOIO NpOM3BOAcTBa MU mnpousBoiactsa ¢ WIIN-
TEXHOJIOTUSIMHU.

HuTerpuposanHas HH(OPMALMOHHASA Cpeaa IPEaPUATHS

Tema 5.1 - Huadopmanuonnas cpena npeanpusatus B crpykrype CALS/UIIN —
CUCTEM

[lonsaTne W copep)kaHue HWHTErpUpoBaHHONW HHPOpManuonnoi cpeasl (MUC).
AgeKBaTHOC MOJIETUPOBAaHUE (UZUYECKOTO H_ MH(POPMAIMOHHOTO IIPOCTPAHCTBA,
OOmast (MHTErpupoBaHHas) 0a3a NaHHBIX NMPOOIEMHO-OPUEHTUPOBAHHBIX MOAEIEH
NPOM3BOJICTBEHHbIX CUCTEM. MHTerpauus (yHKUMH yhpaBieHUS HTaHHBIMA U
yipaeneHus npoueccamu B PDM-cucteme. CTpykTypa U coctaB oOmiei  6a3bl
TlaHHBIX 00 wu3aenuu. MogenupoBaHue OOBEKTOB, ONEpaluid, OTHOIICHUH MpH




OOBEKTHO- OpPHEHTHPOBAaHHOM MogenupoBaHuu. Ctpykrypa HMKWC >XM3HEHHOrO
LUKJIA W3AeIus. Peanmalgﬂ 3amayu  uHTerpauuu PDM-cucreMbl M CHUCTEMBI
ynpasieHuss npoekramu. (DyHKIMOHAIBHBIE BO3MOXHOCTH COBpeMeHHbIX PDM-
cucreM (ynopaBjieHME XpAaHEHUEM JAHHBIX M JIOKYMEHTaMHM; YIIpaBJICHHE
UH(POPMAaLIOHHO-CIIPABOYHOM CUCTEMOM  _ IPEANPUATHS; ynpasieHue
KOHCTPYKTOPCKO- TEXHOJOTMYECKOW ITOATOTOBKOM IIPOM3BOJACTBA; ABTOMATH3aLIUs
reHepailui BHIOOPOK M OTYETOB; YNPABJICHUE H3JIEJIMEM Ha dTare SKCIUTyaTallhH;
HOJ/Iep>KKa MEHEeKMEHTA KauecTBa). JTalnbl padoT M0 YIPaBISCHUIO KOHUIypauuei
uznenust ¢ nomouibto PDM-cucreMm. KonuenityanbHas cxema COBMECTHOM paOOThI
CHUCTEMBI yIIPaBICHU NPOEKTaAMU U MOgy.HSI ynpasinenust workflow 8 PDM-cucteme.
LITabnou mpoekra. Il1ab6aon nmporecca. Co3nanue mabda0HOB U paboTa ¢ madIoHaAMHU.
Tema 5.2 - VIHTerpupoBaHHEBIC MOJIEIM OOBEKTOB U IMPOLIECCOB TPOM3BOJICTBA
ATpuOyThl (hrzudeckoro o0bekTa. MHpOpMaMOHHBIE MOACTH HM3/EIHiA, POIIECCOB
U pecypcoB. VIHTerpupoBaHHas MOJEIb U3JleNns — 00beKTa mpou3BoacTBa. [lonsaTue
eanHOn MH(pOopMaMoHHOW MojenH. ba3oBble MHTErpUpOBaHHBIE WH(POPMALMOHHBIE
MOJIENIA YTIPABJICHHUS Pa3JIMYHOr0 ypoBHA. MHPOPMALMOHHBIE MOJIENN HU3JCIUH,
IIpOLECCOB M pecypcoB. (CBOMCTBA MHTErpUPOBAHHOM Monenu usgenusd. Moxmynu
MHTETpUPOBAaHHOW Mozenu uzaenus. CxeMa NOCTPOEHUsT MHTETPUPOBAHHON MOJeIn
u3nenusi. HpopManroHHas MOJAETh TEXHOJIOTHYECKOH MOJITOTOBKH IMPOHM3BOJICTBA.
MudpopmanronHas Mojesnb Npou3BoAcTB. MHopmanmoHHas MojJelib pecypcos,
KnaccugukamonHsie XapaKTepUCTHKH IEeC pcoB. Pa3zButre u 10nOJHEHUs MOJENEN
npoexTrpoBanus 1 ynpasienus CALS/VIIIN — cuctem Ha

OCHOBE KOMIUIEKCHBIX MoJeNiell «00beKT-Iiporiecc-ocHaleHe». MupopmannoHHble
IIOTOKY B IIEXE.

Pa3paboTka TEXHUUECKHUX TPEOOBAHUI K CPEICTBaM aBTOMAaTHU3alllU

Tema 6.1 — Meroaukun o0O0paOOTKM pe3ysibTAaTOB aHadM3a U OOCIEeI0BaHMS
IIPOM3BOJICTBA .
Pazpabotka Texnudeckux TpeOoBanuii Kk ATK Ha OCHOBE JIOTHMKO-CTPYKTYPHOTO
aHamm3a T3 W pe3yabTaToB 00CienOBaHMA OOBEKTa aBTOMaTH3alMu. Pa3zpabdoTka
TEXHUUYECKUX TPeOOBaHUI K OOOpYyNOBAaHMIO U CpEACTBAM aBTOMAaTH3aLUU IIpU
npoektrpoBanun ATK. TpeOGoBanus mo O€30TKa3sHOCTH M PEMOHTOIPUTOTHOCTH.
peOoBaHus Oe3neeKTHOCTH. MeTouKa OLIEHKH TEXHUYECKOr0 YPOBHS M KauecTBa
yHKIMoHupoBanus ATK .

eéma 6.2 — Pa3paboTka TpeOOBaHWMH Ha aBTOMATH3AIMIO OOECIICYMBAIOIINX
ornepauuin .
AHanM3 KOHCTPYKUUM 0OBeKTa 00paboTKu (COOpKH). Onpeﬁe,neﬁne MTOBEPXHOCTEN
KOHTAaKTUPQBaHNIS OOBEKTa ¢ 3aXBATHbIMU ycTpoicTBamu (3Y) IIP. Ycranosnenue
T%eﬁoBaHI/II/I Ha HaKOIUICHWE, [0Jady, OPHUEHTHUPOBAHHWE M IO3ULMOHUPOBAHHE
00BEKTa MAHHUITYTHPOBAHHs. BEIOOp MOBEPXHOCTEH, 00ECIIEUHBAIONINX BHIIQIHEHHIE
nevicreuil u asrikeHnit B ATK ¢ TpeOyeMOi TOYHOCTBIO. Y CTaHOBJIEHUE TPEOOBAHUI
K YCTPOMCTBaM TpPAHCIIOPTHO-CKJIAJCKOM CHCTEMBl Ha OCHOBE OpraHU3alMOHHO-
TEXHOJOTMYECKHX U IJIAaHOBO-D)KOHOMHUYECKUX XapaKTEePUCTUK IPOM3BOCTBA.
Pa3pabotrka Tabmmu- wmarpun cBsisu  «[IP — ocHOBHOe TexHoOJOrHYecKOe
o0opynoBanue», «IIP — BcmomoraTtenbHasi OCHacTKa»
JUISL OIPEIeIEHN sl 1TapaMeTPOB JIBUYKEHUH.

PaS]lja6OTKa CTPYKTYpbl aBTOMaTU3UPOBAHHBIX TEXHOJIOTMUECKUX CUCTEM
Tema 7.1 — Monenu cuHTe3a aBTOMaTU3UPOBAHHBIX 1eMeHToB UIIC

OCHOBBI  OpraHu3allUd  KOMIBIOTEPU3MPOBAHHOIO MpOIecca MPOEKTUPOBAHUSA,
HNOJArOTOBKM M yHpaBieHUsA. THUHOBBIE (DYHKIMOHAIBHO-CTPYKTYPHBIE CXEMBI
aBTOMaTU3upoBaHHbIX ywyactkoB MIIC: ~InTamMnoBOYHOro, =~ rajibBaHUYECKOTO,
MexaH000pabaThIBAIOIIIETO, MeXaHOCOOPOYHOTO, COOPOYHO-MOHTAXKHOTO
npou3BoACTB. OO6oOmeHHast cTpykTypHas ™onens TC. llenn wmopenupoBaHus
IPOLECCOB U  DJIEMEHTOB  ABTOMAaTU3MPOBAHHOIO  y4yacTKa  IPOM3BOACTBA.
CCIIC/IOBAaHME BAPHAHTOB  pEAM3allUU TEXHOJIOTMYECKOM CTPYKTypbl. Cxema
CHHTE3a  TEXHOJOTMYECKOM  CTPYyKTyphl. BpiOOp  BapumaHTOB  CTPYKTYpHO-
KOMIIOHOBOYHOI'O IIOCTPOEHHsI TEXHOJIOrMYecKod CTpykTypbl yuactka WIIC Ha
OCHOBE MOJIEIMPOBAHUS NPU U3MEHEHUU PACIOIOKEHUS CKIIaJIOB U MX KOJUYECTBa,
0Py Pa3IUYHBIX THUIMAX W KOH(UTrypauusx TpaHCHORTHOI/I CUCTEMBI, Ppa3IUYHbIX
PUHLIMIIAX OpraHu3aluy BbIoJgHEHMS 3aiBOK st ATK u npyrux nepeMeHHbIX

aKTOPOB.
ema 7.2 - I/IH(%(I)PMELLH/IOHHOC o0ecriedeHrne IMpOLECCOB HHTEIUIEKTYyalbHOTO
OPOEKTHPOBAHUSA A

ba3a maHHBIX aBTOMaTU3UpOBaHHOTO NpoeKTHpoBanus TC u ee smemeHToB. MaccuBBI
MOCTOSIHHOW MH(pOpManuu 0a3bl JaHHBIX. AIropuT™ npoektupoBanus ATK Ha 6aze
TUINOBBIX  JJEMEHTOB. [IpuHATHE M  OLEHKA IIPOEKTHBIX PpEUIEHUN IpH
aBTOMATU3UPOBAaHHOM  MpoekTupoBaHuu. CocTaB M 3ajaud  IOJCHUCTEMBI
UH(POPMALOHHO-TIOMCKOBOTO o0ecreyeHus. . WHrennextyanusanus
aBTOMATHU3HPOBAHHOTO HI_POGKTI/IpOBaHI/IH ATK. ba3a 3HaHU} 5KCIIEPTHOM CUCTEMBI
npoextrpoBanus ATK. IlpeacraBinenne nu o0paboTka 3HaHUHM B SKCHEPTHON CUCTEME
npoektupoBanuss ATK. IlpoaykuuonHnsie npaBwia u ¢periMel 3HaHUH. CTpyKTypa
pelMOB  pelleHMs] 3ajad  TEXHOJOIMYECKOro IMpoeKTHpoBaHus. IIpumeépsl
pPEMMOBBIX MoOJieNel TEXHOJOIMYECKOro HpoeKTHpoBaHMA. Pa3paboTka mpouecca
yHKUnoHupoBaHus ~ATK. @opmanuszanug W  alropuTMu3aunMs mpolecca
yukuonupoBanug ATK. I'pad B3anmocBszelt GpyHKmoHanbHbIX 3JeMeHTOB ATK,
€ro IOCTPOCHHE. Pasg_?6on<a anro(gHTMa ¢yukuuonuposanus ATK. Iloctpoenue
%I/IKJIOI‘paMM padotsr TIP u ATK. Omnpenernenue BpeMeHHBIX xapakTepucTuk ATK
ocrosuue sementa ATK. Coctosnus ATK. I'pad dopmupoBanus cocTtosHud U
nepexonoB B ATK.




Matpunbl coctossHuM ATK. Onienka roroBHOoCTH ATK.

Cpencrtsa aBTOMaTH3allMd OCHOBHBIX, BCIIOMOIAaTEIbHBIX, KOHTPOJIBHBIX U

I[pchnolpTHblx onepauui TII H8H6op00TpoeHH;1

ema 8.1 — TexHonoruueckast 00€Ci€YeHHOCTh AaBTOMaTU3UPOBAHHBIX KOMIIJIEKCOB
IlocTaHOBKa M pelIeHHE 3aa4u BLI61\91pa BUJIOB TEXHOJIOTMYECKOT0 000PYAOBaHMS
AaBTOMATHU3UPOBAHHBIX IPOU3BOACTB. MeTO/Ibl aHaIn3a U PacyeTa TEXHOJIOTUYECKON
00eCIeYeHHOCTH _aBTOMATHU3UPOBAHHOTO KOMIUIeKca. Kiaccuukanuss OCHOBHOU U
BCIIOMOTI'aTeJIbHOM OCHAaCTKH aBTOMAaTU3UPOBAHHBIX TEXHOJIOTMYECKUX,
TPAHCIIOPTHBIX, CKJIAJICKUX, MHCTPYMEHTAJIbHBIX CUCTEM U KOMILIEKCOB. HazHaueHue
U (yHKIIMOHAJIBHBIE XAPaKTEPUCTHKH KaXIO0W M3 KIACCH(UIMPOBAHHBIX TPYII
OCHACTKH.
Tema 8.2 — MeToiMKH IPOEKTUPOBAHUS CPEICTB TEXHOJOTNYECKOTO 00ECTICUEHUS
KoncTpykuuu, BbIOOp W pacueT: 3axBaTHBIX ycTpoucTB IIP; BHOpomomarommx
YCTPOMCTB; OPUEHTHPYIOLIUX YCTPOWCTB u NUTaTeNeH; YCTPOWCTB
MeKOIEepallMOHHOTO U BHYTPHU onegaunogHoro TPaHCIIOPTUPOBAHMSI; IOBOPOTHBIX U
KOOpPJMHATHBIX CTOJIOB; IIPUCIIOCOOJIEHUH — CIIyTHUKOB; yCTPOMCTB_HAKOIUJIEHUS U
CKJIQIMPOBAaHMs 3arOTOBOK, HETANCH M KOMIIOHEHTOB; HAKOIWTENEH U Mara3uHoOB
MHCTPYMEHTOB; YCTaHOBOYHBIX M 3aXHMHBIX YCTPOMCTB M Jp. TexHuueckue
cpelacTBa KOHTPOJBbHBIX KOMIUIEKCOB M MOJyJeH. BpiOOp aBTOMaTHU3MPOBAHHBIX
cpenctB KoHTpoJs. [Ipumenenue 1‘[_)060T0B Ha KOHTPOJIBHBIX oOllepauusx. Tumnosbie
KOMIIOHOBKM ~ KOHTpOJIbHbIX ATK. VYcrpolictBa COpPTUPOBKM UM KOHTPOJIA
TEOMETPUYCCKUX TapaMeTpoB. YCTPOHUCTBA JE€()EKTOCKOIIMM MaTepHalioB H
COCMHEHUHN (CBAapHbBIX, MasHBIX M Jp.). KOOpAMHATHO-U3MEPUTENbHBIE MAIIUHBI.
KoHnTakTHple ¥ O€CKOHTaKTHbIE JATYUKU KOHTPOJISI IapaMeTpPOB 1/1311(1@11/11/1 u
JUArHOCTUYECKUX  YCTPOMCTB  TEXHOJOIMYECKMX  KOMILJIEKCOB. OHTPOJIb
TEXHOJOTMYECKUX NPOCTPAHCTBEHHBIX, BPEMEHHBIX M pabo4yux mapaMeTpoB
AaBTOMATHU3UPOBAHHOI'O IPOLIECCa, BBIOOP MX ONTUMAJIBHOI'O COOTHOILLEHUS IIpU
pa3paboTrke  anroput™Ma (YHKIMOHMPOBAHUS TO KPHUTEPHSIM HWH(POPMATHBHOCTH,
o0ecreyeHus HaJIeKHOCTH 1 0e3/1e()eKTHOCTH.
Tema 8.3 — CucteMsl yripaBiieHUs aBTOMAaTU3UpOBaHHBIMU deMeHTamu ['TIC
CucTeMbl yIpaBlIeHUS TEXHOJIOTMYECKMMH KOMIUIEKCAMH, CTPYKTYpPhl M (DYHKIIUH.
Mukponpoueccopusie  YUIIY. JlokambHble CcUCTEMBl yIIPaBJcHUs Ha 0Oase
IPOrpaMMUPYEMBIX MHUKpOKOHTpoJuiepoB. Hcmonb3oBanu€ [19BM B cucremax
{InpaBn“eHI/m PTK. Buabl koMaHx B @porpamMme YIpaBJICHUsS _KOMILIEKCaMHU.
CTpOMCTBa MHAMKALUMU U peructpauuu B cucremax ynpasienus PTK. Cpenctsa
oq\_fBCTBneHH;[, ux tunel U HasHaueHue B ATK. CpelcTBa TEXHHMYECKOIO 3pEHMS
CT3). TeneBu3noHHBIC

T3 u CT3 na I[13C-marpumax.

ITpoexkTrupoBaHNe cequaIn3UPOBAaHHBIX TEXHOJIOTMUYECKUX YyYaCTKOB, JIMHUN
U KOMIUIEKCOB Ha 0a3e TUIOBBIX
Tema 9.1 — IIpoektupoBanne ATK 3aroroButensHOro u 00pabaTHIBAOIIETO
IIPOU3BOJICTBA .

UIIOBbIE KOMIIOHOBKM ywacTkoB, JuHMM u ATK 3aroroButenbHbIX U
00pabaThIBAQIINX MPOLECCOB, LIeJeBble (PYHKIUU U OCOOEHHOCTh MPOEKTHPOBAHMUSL.
Tunossle ATK mramnoBku, mpeccoBanus Tactmace, autbs Metania. ATK Ha Gaze
CIEUAIN3UPOBAaHHBIX, YHUBEPCAIbHBIX, arPEraTHBIX U MHOTOLIEIEBBIX CTAHKOB JUIS
TOKapHBIX ollepauuii, pe3epoBaHusi, cBepieHus. Yyactku, muHud U ATK Ha 0aze
oOpabarbIBarOIinX IEHTPOB. (OCOOCHHOCTH IOCTPOEHUS aBTOMATU3UPOBAHHBIX
YYaCTKOB W KOMILJIEKCOB NpHU 0O0paboTKe C MPUMEHEHHEM NpUCIOCOOJICHUI -
cnytHukoB. ATK Ha 0a3e TeXHOJOTMYECKHX POOOTOB (CBapOUYHBIE, OKPACOYHBIE U

.), 0COOEHHOCTH MTPOeKTHpOoBaHUs padboueit 30HbI ATK.

ema 9.2 — IIpoektupoBanue ATK cOOpo4HO - MOHTa)KHOTO IPOM3BOCTBA
Coopounpie ATK. Metoabl cOOpKH 10 cTeneHu AuddepeHranui 1 KOHIEHTpaluu
onepanyii  aBTOMATU3UPOBAaHHOIO  IIpolecca. €CIleueHHue TEeXHOJIOTUYHOCTHU
JeTajed TIpH aBTOMAaTU3UPOBAHHOW cOopke. OCQOEHHOCTH TNPOEKTUPOBAHHS
ABTOMATH3UPOBAHHBIX TEXHOJOIMUYECKMX omepauuyd cOopku, JlekoMIto3uIus
aBTOMAaTU3UPOBAHHOM TEXHOJOQIMYECKOW omnepanuu cOOpkH Ha (as3bl, ACUCTBUS U
nBkeHus. [IporpamMupyemslii neMeHT omnepanuu. Crnenuduueckue 0coOEHHOCTH
MOCTPOEHUS y4acTKOB, JUHMM M ATK MOHTaxa 3IEKTPUUECKHX M DIIEKTPOHHBIX
y3JI0B Ha MEYaTHBIX IJIaTax U MUKpocOopok. PoboTuzamiis mpoiiecca M3roTOBICHUS
SIIEKTPOHHBIX Y3JIOB IO TEXHOJOTHH MOBEPXHOCTHOIO MOHTa)a. POOOTH3UPOBaHHbIE

YacTKM, JMHUM M  KOMIUIEKCBI ~HAHECEHWS TOKPBITMH W MOJIY4YEHHS

HKI[MOHAJIbHBIX TUNIEHOYHBIX JIEMEHTOB B TEXHOJIOTUU MUKPO3JIEKTPOHUKH.

K xontpons wuzgenuii npubdopoctpoeHusi. ATK KOHTpois MaTepuanoB U
nonydadbpukaroB. Poboru3anns olepalluii KOHTPOJIS JeTajied, KOMIUICKTYIOIIUX
KOMIIOHEHTOB W y310B. CnenmammsupoBanHble ATK mus BeIIOIHEHMS omepanui
repMeTH3alnu, MOATOHKH, KOMIJIEKTOBAHUSI COOPOYHBIX MMO3UIIMNA, HAHECEHUS MacT U

OecrieyeHre  HaAEKHOCTH  (0€30TKA3HOCTH UM PEMOHTONPUTOAHOCTH) U
oe3nedexTHOCTH
dyuakaunonunposauns ATK.

4.3. Tlpaktuueckue (CeMHUHAPCKHUE) 3aHATHS




Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYI0EMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktuyeckux | @opmel npakTU4eckux | TpyrnoeMKOCTb, |IPaKTUYECKOM |pa3zaeiia
/1 3aHATHHI 3aHATUN (dac) MMOATOTOBKH, | JUCITHII
("ac) JINHBI
Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO
Bcero ‘ ‘
4.4, JlaGopaTopHBIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTH IpHBeieHbl B Tabmnure 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbIx paboT TpyJOEMKOCT®, | MPAKTHHCCKOR | pasiena
/o (gac) IIOJATOTOBKH, | JHCIHII
(gac) JIMHBI
Cemectp 1
1 UccnenoBanue ydacTka 6 4 5.2
IIPOU3BOJCTBEHHOU CUCTEMBbI c
MPUMEHEHUEM MMUTAIIOHHOTO
MOJICJTUPOBAHUS
2 Pa3paboTku UMUTALTMOHHON MOJIENTH 6 4 7.1
aBTOMATHU3MPOBAHHOTO TEXHOJIOTMUECKOTO
KOMILIEKCa
3 UccnenoBanue 3aBUCUMOCTH 6 4 7.2
XapaKTepUCTUK MPOU3BOAUTEILHOCTU U
roroBHOCTU ATK OT BEpOSITHOCTHBIX
COOBITHI
4 Pa3paboTka TeXHOIOTHUECKOTO MapIIpyTa, 6 4 8.3
rpaduka v mapamMeTpoB CUCTEMBI
yIpaBieHUs ralbBaHUYECKUM
IPOU3BOJICTBOM
5 OrnpezenieHre ONTUMAIBLHOTO pa3Mepa 4 2 9.1
MapTUU U3/IEIHI, 3aITyCKaeMBbIX B
IIPOU3BOJICTBO
6 Br16op u uccnenoBanue 3arpy304HbIX U 6 4 9.2
nojaromux ycrpoicts ATK
Bceero 34

4.4. KypcoBoe NpoeKTHpoBaHUe/ BBITOJIHEHUE KYPCOBOW PabOTHI

VY4eOHbIM MJIaHOM He MPEayCMOTPEHO

4.5. CamocrosTenbHas paboTa 00y4arommxcs
Bunbl camocTosiTenbHON paboTHI U €€ TPYJA0EMKOCTh IPUBEIEHBI B Ta0IuUIIE 7.
Tabmmia 7 — Bugsl caMOCTOSITENIBHOM PaOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositenbHOM paboThI
Jac Jac
1 2 3
N3yuenune TeopeTuueckoro Marepuania
30 30
nuctumuabl (TO)




KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnaenue pedeparta (P)

[TonroroBka K TeKyIieMy KOHTPOJIIO

ycnesaeMoctH (TKY) 14 14

Homamnee 3amganue (/13)

Kontponbusie pabotsl 3a04nukoB (KP3)

IToaroroBka K mMpoOMeXyTOYHOMN

arrecraiuu (ITA) 14 14

Bcero: 58 58

5. Ilepeuens yueOHO-METOANYECKOTO 00ECIEUeHUS
JUTSI CAMOCTOSITEIIbHOM paOOThl 00YUaOIIUXCS TT0 AUCIUIUIMHE (MOIYJTIO)
Y4eOHO-METOIUYECKUE MaTepHalIbl Uil CAMOCTOSTEIBLHON PabOThl O0YYarOIIUXCs YKa3aHbl B
. 7-11.

6. IlepedeHp meUaTHBIX U 3JIEKTPOHHBIX YUEOHBIX H3IAaHHUHA
[TepeueHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3JaHUM:

1. Jlapun B.I1. UaTerpupoBannsie mpou3BoacTBeHHbIE cuctembl U UIIN- texnonoruu:
yuebHoe mnocobue / B.IL. Jlapun. — CII6.: T'VAIL 2016. — 189 c. ISBN 978-5-8088-1162-1

100

2. UndopmanuoHHas MNOAJEpKKa >KM3HEHHOTO LHMKIA HU3IEIUHl MallMHOCTPOEHUS
npuHUUIbL, cucteMbl U TexHonoruun CALS/UIIN: yuyeb. mocoOue /i CTyAEHTOB BbICHI. Y4eO.
3aBenenuii / [A.H. Kosmos, }0.®. HazapoB u ap.]. — M.: U3narensckuil neHTp «AkageMus,
2007. —

304 c.

3. Jlapun B.I1., HoBukoB A.E. Metonndeckue yka3zaHHs K BBIIOJHEHHIO J1a00paTOPHBIX
pabot no aucuumiuHe «HTerpupoBaHHble Mpou3BoAcTBeHHbIE crucTeMbl 1 UM -TexHonorumy.
[D1eKTpOH. pecypc
kadenpsi]|, Mud. Cucrema xadenpst 23. Pen. 2019.

4. Paznopoxusiit A.A. Opranuszanus Npou3BOACTBA U YIPaBIECHUE NPEANPHUATHEM:
yueOHuK / A. A. Paznopoxssiii. - M.: Dk3amen, 2009.
S. Cocaun O.M. OCHOBBI aBTOMaTH3allMM TEXHOJIOTMYECKUX MPOLECCOB U MPOU3BOJICTB :

y4e0. mocoOue it cTyA. BbIcHI. yueO. 3aBefeHuid. M.: M3nmaTenbckuili LEHTP «AKageMus»,
2007.- 240 c.

6. [Mannpor b.B. Texunueckue cpeacTBa aBTOMATH3AIMH : YI€OHUK JJIS CTY. BBICII. yueOl.
3aBenenuii / b.B. lanapos, A.Jl. Uynakos. — M.: U3narensckuii nentp «Axkagemus, 2007. —
368 c.

7. TlepeueHb 3NEKTPOHHBIX 00PAa30BaTEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « THTepHeT»
[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAILIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS JIHCIHATUTHHBI
npuBesieH B Tabnuue 9.



Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O0O0pa30BaTEIbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTtu «HTepHEeT»

URL agpec HaumeHnoBanue

http://lib.aanet.ru/ Joctyn B DBC «Jlaub» ocymiecTBiasieTcs o 10roBopy Ne 26 u Ne27
or 31.01.2021

Hoctyn B O9bC «ZNANIUM» ocymectBisiercs 1o gorosopy Ne 058
ot 27.02.2023 .

Hoctyn B 9bC «FOPAUT» ocymiectBisgeTcs 1o gorosopy Ne 257 ot
29.05.2023

8. [lepeuenp HHPOPMALIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp TPOrpaMMHOTO OOECICUCHHS, HCIOIB3YEMOr0 TIPH OCYIIECTBICHHH
00pa30BaTEeNBHOTO MPOIIEcca MO AUCIUILINHE.
[Tepeuenp UCTIONB3yEMOTO IPOTPAMMHOTO oOecIieueHHs peacTasieH B Tabmuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYIIECTBIICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIUITITHHE
[lepeyeHp WCHONB3yeMbIX WHGOPMANMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabauna 11— Ilepeuenb MHGPOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanbHo-TeXHHUECKas 0aza
CocraB MarepualbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW i  OCYIIECTBIICHHS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBieH B Tabnuiel 2.

Tabmumna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/1 MaTepuaIbHO-TEXHUYECKOHN 0a3bl (TIpu HEOOXOUMOCTH )

1 | MynsTuMeaniiHas JEKIIMOHHAS ay IUTOPHS

2 | Cnenuanu3upoBaHHas 1abopaTopusi « ABTOMaTH3AIMS 13-17
KOHCTPYKTOPCKO-TEXHOJIOTUIECKOTO TIPOCKTUPOBAHUS H
KOMIIBIOTEPHOTI'0 MOJEITUPOBAHUS

10. OnieHOYHBIE CPECTBA TSI IPOBEICHUS MPOMEKYTOIHOH aTTeCTalluu
10.1. CoctaB OIIEHOYHBIX CpPEACTB Ul MPOBEACHUS INPOMEKYTOYHOM aTTecTaluu
00ydJaronuxcsi Mo JUCHUTIIINHE TTpUBeeH B Tadsmiie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOHN aTTecTalluu

Bug npomMeXyTOYHOM aTrTecTaiuu IlepeyeHb OIIEHOYHBIX CPEJCTB

OKk3ameH Crincok BOMpPOCOB K 9K3aMEHY.



http://lib.aanet.ru/

10.2. B kauecTBe KpHUTEpHUEB OIEHKHM YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0YyJYaIONMMUCS TPUMEHSETCS S-O0ayTbHas MIKana OLEHKH CPOPMUPOBAHHOCTU
KOMIIETEHIIHI, KOTOopas puBeeHa B Tabumie 14. B TedeHue cemectpa MOXKET HCIIOJIb30BAThCS
100-0annpHast ~ mKajla  MOAYJBHO-PEMTHHTOBOW  CHCTEMBbl ~ YHHUBEPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIINM JIOKAIGHBIM HOPMATUBHBIM aKTOM
'YAIL

Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

Or1eHKa KOMITETEHITUH

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITI
5-0ayubHas mKana P P (popmipo

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHON JIMTEPATYPHI,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUICCKON
JESTSIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIC M H/JICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX MOHITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepuall, TPaMOTHO U
[0 CyIIECTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUA OCHOBHOM
JUTEPaTyphl,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOU IEATCIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOABLI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOM MPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHpPasCh HA 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKH U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUU
HallpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIE MTOJI0KEHUS;

— 3aTpyJiHsAeTCS B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHUI;

— YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBIIETBOPUTEITEHO
«3a4TCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TPHU
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHbIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bomnpocsl (3amaun) nmst s5Kk3ameHa npecTaBiieHbl B Tadnuie 15.

Ta6muma 15 — Boripocs! (3a1aun) 1u1st 9K3aMeHa

Ne Kon
i [epeuens Bonpocos (3axay) s HHMKaTOpa
HK3aMeHa
1 | Kak obecnieunBaercst 6a30i TaHHBIX (PYHKIIMOHUPOBAHUE yUaCTKa YK-1.3.2
2 | npousBocTBa.Pemenne kakux 3aa4 KOHCTPYKTOPCKOM ITOrOTOBKU
MIPOM3BOJICTBA. MOICPKUBAIOTCS HHPOPMAITMOHHOW cpeIoit
3 | npeanpusTHSL.
Jokaxute 3pPEeKTUBHOCTH IIEKTPOHHOTO KOHCTPYKTOPCKO-
4 | TeXHOJIOrMYEeCKOT0JOKYMEHTO000POTA.
Ot kakux (akTopoB 3aBUCUT ObIcTpoTa pearnpoBanus TC Ha
S | BO3MyIIEeHHs BOCHAIIEHHH CHCTEMBI.
PaccmoTpuTe BapraHThI pelieHus 3a0a9i IPHHATUS PEIICHUH TpH
BO3HHKIIIEMBO3MYIIIeHUH. Ha kakoi nH(pOpMalmoHHON noaepxke OyayT
6 | 6a3supoBaThCs paccMaTpUBACMbIC BAPUAHTHI.
[Tepeuncnure Buapl nHGopManuu B ctpykrype TC TpeTrbero
7 | CTpYKTypHOTOYpOBHS aBTOMATH3AI[1H.
[Tpoananusupyiire 3ppext ot BHEIPEHUS FJEKTPOHHOTO
8 | TEXHOIOTHYECKOTOJJOKYMEHTO000POTA.
[TpoBenuTe ananu3 nHpOPMALIMOHHO-YIIPABIAIOMUX cBs3eil B TC
9 | BTOPOrOCTPYKTYPHOT'O YPOBHS aBTOMATH3AIIUH.
HNudopmannonHo-ynpasistomas yacts npoekra ACY TC nomxkHa
coJiepKaTh pa3paboTKy BUIOB H COAEpKaHUs HH(POPMAITHOHHON
10 | moaep KKK BBIONHSAEMBIXITPOLIECCOB.
[Tepeuncnure Bunbl HHGOpManuu B cTpykType TC BTOPOTO CTPYKTypHOTO
YPOBHSIaBTOMATH3aLIUU.
11 | Paccmotpute nHpopmanmontsle cBsi3u Mexay ACY yyacTka Ipou3BOJICTBA
U
ATK.
12 | Yro sBnsieTcst pe3ynbTaTOM YIOPSAOYMBAHMUS TIOTOKA PadOT B MMPOEKTE. YK-2.3.2
13 | Yro siBasieTcs pe3ynbTaToOM YIOPSAAOUMBAHUS YIIpaBIeHHs paboToil B
MIPOEKTE.
14 | Yro coboii mpezacTaisieT HHPOPMALMOHHBIM HAOOP M YTO OH COAEPIKHUT.
15 | Yro coOoii mpeacTaBisieT MOyJIb TaHHBIX.
16 | PaccmoTpuTe BHIIBI M COIEpPIKaHUE MOJTYJISI TaHHBIX.
17 | PaccmoTpuTe 0OCOOEHHOCTH CTPYKTYPUPOBAHHBIX AJIEKTPOHHBIX
JIOKYMEHTOB.
18 | PaccmoTpuTe 0COOEHHOCTH HECTPYKTYPHUPOBAHHBIX dJIEKTPOHHBIX
JTIOKYMEHTOB.
19 | Yro naer ucnosb30BaHNE UHTEPAKTUBHBIX AJIEKTPOHHBIX JOKYMEHTOB 110
CPaBHEHMIO C OyMa’KHBIMH.
20 | CpaBHUTENTBHAS XapaKTEPUCTHKA IIEHTPAIN30BAHHBIX M PACIIPEICIICHHBIX
cucTeM
ACY.
21 | Crpyktypa ACY ydacTka MexaHO0OpaOaThIBAIOIIETO MPOU3BOJICTBA. OIlK-2.3.1
22 | Crpykrypubie yposau ACY 11 u pemraembie 3a1a4H. OIIK-2.V.1
23 | PaccmotpuTe opranuzannoHHo-TexHonorndeckue 3anadu ACY I1. OIIK-2.B.1
24 | Paccmorpurte 3amaun aucrierdepckoro ymnpasinenus ACY I1.
25 | OyHKIMOHANIbHAS CXEMa YIIPABICHUS PEKUMAMHU TEXHOJIOIMUYECKOTO
000py1OBaHUS.
26 | Ctpykrypa ACY nexa.




27

[TpaBuiia mocTpoeHus AITOPUTMOB (DYHKIIMOHUPOBAHUS
aBToMaTuzupoBaHHbIx TC

28 | IIpaBuna nmoctpoeHus uukiaorpamm pynkimonupoBanus TC.

29 | PaccmoTpuTe NOCiIeq0BaTEIbHOCTD PELICHNUS 3a/1a4 TPOSKTUPOBAHUS
aBTOMAaTU3UPOBAHHOM TEXHOJOTUYECKOM Onepanuu.

30 | ChopmynupoBaTh OCHOBHOE COIEPKAHUE TIOHATHUS] OIIK-3.3.1
HUHTErPUPYEMOCTHIIPOU3BOICTBEHHON CHCTEMBI. OIK-3.V.1

31 | Vkazarb ocHOBHEBIE 1emu cozmanus UTIC. OIIK-3.B.1

32 | Kak (popMHUpPYIOTCS LIeIU K co31aHnu KorkpeTHoit UTIC.

33 | Kakue nesu npecieyroTes Ipu IIaHUPOBAHUHU MPOLIECCa 00CIIEI0BAHMUS

34 | uznennii[laiite onpenenenne TC KOHTPOISL.

35 | [IpuBenuTe IPUMEP NEPAPXHUIHOCTH MTOCTPOEHHS CTPYKTYPhI

36 | cucrembr UTIC.PaccMOTpHTE TIPUHIIUIT COBMEIIEHHS BHICOKON
IIPOU3BOIUTENILHOCTU U yHUBepcanbHocTH B I'TIC.

37 | PaccMOTpHTE pean3aiuio IPUHIIKIA

38 | ¢pynkunonansroctu I'TIC.PaccMoTpHTE peanusanuro

39 | npunnuma moxyisHocTH I'TIC.
Kaxue ocHOBHBIE 3a/1auy pelatoTcs IpU 00CIe0BaHNU U3EIUN —

40 | 06BEKTOBNPOU3BOICTBA.

41 | Kakue XapaKTepUCTHKH HMEKOT OPraHM3allHOHHO-TEXHOIOTHIECKHE

42 | cTpyKTypbl. YKa)KHUTe NPUHIMIIBI Pa3paOoTKU (yHKIMOHATIBHOM

43 | crpykrypsl TC.
B yem 3akitouaercs peanuzanus NPUHINIIA THOKOCTH NP MOCTPOSHUH

44 | TTIC. PaccMOTpHTE IPUHIUTT 00ECTIEYEHUS] MAKCUMAIBHOM MPEIMETHOM
3aMkHyTOocTHnpou3BozcTea B ['TIC.

45 | PaccmotpuTe QDYHKIIMH MHTETPUPOBAHHOM CHCTEMBI TEXHOJIOTHYECKOTO
o0ecreyeHus: Co3/1aHusl MPOIYKIIHH.

46 | Kaxue 3aaun permaroT CHCTEMBI 00eCTIeueH s KadecTBa

47 | pynxunonnpopanus UIIC.

48 | Chopmymnupyiite 3a1auy IPOEKTUPOBAHKS
I'TIC. Yto oTpaxkaeT (pyHKIIMOHATIbHAS

49 | crpykrypa I'TIC.

50 | Kak GpopmupyeTcs QyHKIMOHANBHAS CTPYKTYpa MHOTOYPOBHEBOM
cuctembrynpasienus I'TIC.
Kakue 3agaun pemarot cuctemsl ooecrieuenus ¢pyHkiuonuponanus UIIC.
PaccMmoTpuTe (DyHKIMH, BRITIOTHSIEMbIC aBTOMATH3HPOBAHHBIM
TEXHOJIOTHYECKUM
KOMILJIEKCOM.

51 | PaccmoTpute copepikaHue 3a/1aui CUHTE3a CKIIAJICKOW CUCTEMBI yyacTKa
cOOpKH.

52 | Kak pemaercs 3amada BeIOOpa BapranTa apromarusanuu TI1.

53 | Kakue Bo3MyIeHHsS MOTYT UMETh MECTO B MOJICUCTEME KOHTPOJIS U
yIpaBJIeHUs
Ka4eCTBOM.

54 | PaccmoTpute uctouHuKU Bo3MyIeHui B TC 0T 00bEKTOB U3TOTOBJICHUS U
BapHUaHThl pearupoBaHUsl.

55 | Paccmotpute nctounuku Bo3myieHuit B TC oT opranu3anuu np-Ba u
BapUaHTHI
pearupoBaHus.

56 | Paccmotpute nctounuku Bo3mytieHui B TC 0T TEXHOJIOTHYECKUX
orepauui u
BapUaHTHl pearupoBaHUs

57 | PaccmoTrpute nctounuku Bo3mytneHuiit B TC oT ocHAIIEHUS! CUCTEMBI U




BapHaHThI
pearupoBaHus.

58 | PaccmoTrpute nctounuku Bo3mytieHuil B TC oT 00CITyKUBaIOIIKUX KaJIPOB U
BapUaHTHl pearupoBaHUsl.
59 | Kakue pa3ingaroT BUbl THOKOCTH TEXHOJOTHYECKUX CUCTEM.
60 | Kakum 006pa3om OCyIIECTBISICTCS B3aUMOJICHCTBUE MPOCKTHBIX U OIIK-4.3.1
npou3BoACTBeHHBIX cucteMm B UIIC. OIIK-4.Y.1
61 | Haznauenue u perraeMeie 3a7auu cucteMbl nHpopMaronHoi noanepxku | OIIK-4.B.1
KL
U3Jenusl.
62 | Lenu moaenupoBaHust MPOU3BOICTBEHHBIX CUCTEM.
63 | Kakue 3agaun pemaroTcss MOAEIMPOBAHNEM NTPOU3BOACTBEHHBIX CUCTEM.
64 | PaccmoTpuTe MpUMEHSEMBIN anmmapar MOJSTUPOBAaHHS TPON3BOICTBEHHBIX
CHUCTEM.
65 | @yHKIMOHATBHO-TTApAMETPUUECKUE MOJIENIN IPOU3BOJICTBEHHBIX CUCTEM.
66 | PaccmoTrpuTe BXOIHBIC TapaMeTphl GYHKINOHATIBHO-TIAPAMETPUYECKHE
MOJIENH
IPOM3BOJICTBEHHOI CUCTEMBI.
67 | PaccmoTpuTe KOHTpOIHMPYEMBIE TapaMeTphl (PyHKIIMOHATBHO-
napaMeTpuuecKue
MO/JIEJIU MIPOU3BOJICTBEHHON CUCTEMBI.
68 | PaccmoTpuTe BBIXOAHBIE TapaMeTPhl (YHKIIMOHAIEHO-TTApaMETPHIECKUE
MOJIeNU
MIPOM3BOJICTBEHHOI CHCTEMBI.
69 | PaccmoTpute ynpapistomuye napaMmerpsl pyHKIMOHAIBHO-
napamMeTpu4ecKue
MOJIENTN TIPOU3BOJICTBEHHOW CHCTEMBI.
70 | PaccmoTpute copepkanue rpynibl GyHKIMA yrpaBieHus motokom pador | I1K-1.3.1
PDM-
CUCTEMBI. [IK-1.V.1
71 | Paccmotpute copepkanue rpynnsl GyHKIUMA mpoTokonupoBanus pador B | [IK-1.B.1
PDM-
CUCTEME.
72 | 3apaum onrtumansHOTO yripaBieHus TI1.
73 | CpexncrBa peanuzanuy 3a1a4 onTuMaibHOro yrpasieHus TI1.
74 | ®yHKIMOHAJIBHBIE CXeMbI aBTOMaTH3alUK. [[pUHIUIBI TOCTpOEHHUSL.
75 | Buasl n3o6paxeHust 371eMEHTOB (PYHKIIMOHATIBHBIX CXEM aBTOMAaTH3allUU.
76 | Kak pexoMmeHayeTCs BBINONHATH Tpaduueckre 0003HaAUYCHHS Ha
(GYHKIIMOHATBHBIX
cxemax.
77 | Paccmorpure ynpasistomue gynkiuu ACY TII.
78 | Paccmorpure undopmarmonnsie pynkuuun ACY TII.
79 | Paccmorpure BciomorarenbHbie Gpynkiun ACY TIL
80 | Llenrpanm3oBanuble u pacupeaeneHubie cucteMbsl ACY ITu ACY TIIL
81 | [IpuHuMIIBI Opranu3anum neHTpanuzoBaHHbix cucteM ACY I1u ACY TIIL
82 | [lpuHnMIBI opranu3anuu pacnpeaeieHabix cucteM ACY ITu ACY TIL
83 | PaccmoTpuTe mporiecc yrpaBieHHs KOH(QHUTYpaIiei u3aenus B IK-1.3.1
KOHCTPYKTOPCKOM
KOHTEKCTE. [IK-1.¥.1
4 | Buasl UMUTAIIMOHHBIX MOJIENIEH, TPUMEHSIEMbIC TIPH TEXHOJIOTHIECKOM [1K-1.B.1
IPOEKTUPOBAHUHU.
85 | Lenu u 3a1auu BHIOTHEHUS UMUTAITMOHHOTO MOJICTTUPOBAHMS ITPU

TEXHOJIOTHYECKOM ITPOCKTUPOBAHUH.




86
87
88

Kak xmaccuunupyroTcs TEXHOJIOTHIECKHE CUCTEMBI.

Yrto coboii peACTaBISIET HAIC)KHOCTh TPOU3BOACTBEHHOM
cucreMbl. Kak onpenenstoTcs e aBToMaTiu3alyy B
3aBUCHUMOCTH OT CIIEHAPUAIIPOCKTUPOBAHMUSI.

[K-7.3.1
ITIK-7.¥.1
[IK-7.B.1

89
90
91
92
93
94
95
96

UYto noHnMaeTcs MoJ| CHCTEMHBIMH CBOMCTBAaMU IPOU3BOCTBA.

UTo BXOAUT B MOHSITHE CBOICTB MPOU3BOJICTBA.

Paccmotpute cBOMCTBA IPOU3BOACTBA U3BECTHOrO Bam npennpustus.
Kak ¢opmupytorcsi cucreMHble CBOMCTBa MPOU3BOJICTBA.

Ot kakux (aKTOPOB 3aBUCHT CIIOKHOCTH POU3BO/ICTBA.
PaccmoTpute ocHoBHBIE TTpuHIMIBI TocTpoeHus ['TIC.

[Ton peiicTBueM KakuX (haKTOPOB U3MEHSIOTCSI CHCTEMHBIE CBOIICTBA
IIPOU3BO/ICTBA.

[IK-8.3.1
ITIK-8.V.1
[IK-8.B.1

97
98

99
100
101

102
103

104

M3 kakuX yKpYIHEHHBIX pa3JIeloB COCTOUT CTpyKTypa b/l nznenus.
Kakum o6pazom ocymectsisiercst mpoektupoBanue TIT mst
chopMupOBaHHOM

IPYIIIBI U3EIHH.

Uro otpaxkaroT napamerpsl Bxoja B mojenu TC.

PaccmoTtpuTe nepapxu4HOCTh nocTpoeHus cucreM ynpasienus B UTIC.
Kakue npuHIMIBI I0JI0KEHBI B OCHOBY pealIn3allui OpraHu3aliOHHO-
TEXHOJIOTMYECKUX CTPYKTYD.

Yro orpaxkaroT napamerpsl Bbixoaa B Moaenu TC.

Kakwue cBs3u 1oikHa cofepxkarh (PyHKIMOHAIbHAS CXEMa

aBTOMAaTU3UPOBAHHOU
TC.

[TpoBenuTe ananu3 HHGoOpMaMOHHO-YIIpaBistomux cBs3ell B TC nepBoro
CTPYKTYPHOI'O YPOBHSI aBTOMATHU3aLUU.

IK-11.3.1
[K-11.¥.1

IIK-11.B.1

105

106
107

PaccMoTpuTe BUABI JJIEKTPOHHBIX JTOKYMEHTOB IIPU KOHCTPYKTOPCKOM
MIOATOTOBKE

IIPOU3BOJICTBA.

PaccmotpuTe Buabl 31€KTpOHHBIX JOKYMEHTOB nipu TTIII.
PaccmoTtpuTe BUBI 371€KTPOHHBIX JOKYMeHTOB 1pu TOuP.

IK-12.3.1

Bomnpocs! (3agaun) qis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) miis 3adera / qudd. 3adera

Ne /m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
HHJAKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM nansi KypcOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUSI KYypCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyerp TeM JUIsi KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

Ne n/m .
KYpCOBOi1 pabOThI

[TpumepHbIii IepedeHb TeM Ui KypCOBOTO MPOEKTHUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

BOHpOCBI JJIs HpOBe,HeHI/IH HpOMe)ICYTOqHOﬁ arrecralqin B BHUIC TCCTI/IPOBaHI/I}I
MpeACTaBICHBI B Tabmwmie 18.




Tabmuua 18 — [IpumepHbIil TepeyeHb BOIPOCOB /TSl TECTOB

MO3UIMH B JIEBOM CTOJIOIE MOJOEPUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
PaBOM CTOJIOLIE.

YcTraHoBHTe COOTBETCTBHE MEXK1Y NOHSITHEM U €ro onpe/ejieHneM:

A) Cucremnsiii nogxon — 1) KomminekcHoe paccMoTpeHHe Bcex
3JIEMEHTOB U CBA3EH

B) Kputnueckuii ananuz — 2) OrnieHka 000CHOBaHHOCTH YTBEPXKICHUNA U
BBIBOJIOB

C) Crpareruss — 3) IlocnegoBaTenbHOCTb JEUCTBUIM 17151 JOCTUXKEHUS LIETTH

3anuwiume 6vlOpanHvle UUPPLL NOO COOMEEMCHMEYIOUUMU
oykeamu:

LA | B C |

Ne . Kon
/n HpI/IMCpHLII/I IEPEUYCHBb BOIIPOCOB IJIA TECTOB MHIKATOpA
1. WNuctpyknus. [IpounTaiite 3a1anue u BBIOEPUTE OJIUH ITPABUIBHBIA OTBET YK-1
IIpouuraiite 3a7aHue U BbIOepUTE OJMH NPABWIbHBINA 0TBET
Kako# u3 moaxoA0B JIEKUT B OCHOBE CHCTEMHOI'0 aHAJIM3a CII0KHOU
TEXHUYECKOH 3a1aun’?
A) YmpoleHre Bcex nmapameTpoB 10 MUHUMYyMa
B) UccnenoBanue cucteMbl Kak COBOKYITHOCTH B3aMOCBSI3aHHBIX
AJIEMEHTOB
C) UrnopupoBaHue BTOPOCTENIEHHBIX (PAKTOPOB
D) Beinenenue ciy4aiiHbIX TapaMeTpOB U aHAIMU3 10 OT/IE€IbHOCTU
2. | Uuctpykuust. [lpounraiite 3ananue 1 BEIOEPUTE OJIMH M HECKOJIBKO YK-1
IIPABUJIbHBIX OTBETOB.
IIpounTaiiTe 3a5anue ¥ BbIOEpPUTE OAMH MJIH HECKOJBKO NPaBHIbHBIX
OTBETOB
Kakue neiicTBUS OTHOCATCA K KpUTHUECKOMY aHAJIN3Y MPOOIEeMHON
cutyanuu?
A) OrmpenienieHue Bcex 3aMHTEPECOBAHHBIX CTOPOH
B) Iloapaznenenue cuctemMbl Ha MOACUCTEMBI
C) CpaBHeHNE BO3MOXKHBIX peleHHH 1Mo 3¢ (HeKTUBHOCTH
D) Bri0op nepBoro 1ocTynmHOro BapuaHTa
3. | Uuctpyknuus. [Ipounraiite 3a1aHue U paciojOKHUTE BAPUAHTHI OTBETA B YK-1
IIPABUJIbHOM MOCIIEI0BATENIbHOCTH.
PacnoJioxkuTe 3Tanbl CHCTEMHOI'0 AaHAJIN3A B JIOTHYECKOM
MOCJICI0BATEIBLHOCTH:
A) BeisiBnenue u ¢popmanusarus npooaemsl
B) IToctpoeHue Moienu cUTyaruu
C) Ananu3 B3auMoCBsI3el U OrpaHUYECHH
D) Pa3zpaboTka cTpareruu pemieHus
4. Wuctpykuus. [IpounraiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kak10i YK-1




Nuctpykuus. [IpounTaiite 3aganue 1 1aiTe CBOM pa3BEpHYTHIM BapuaHT
OTBETA.

ITouemy cuCTEMHBIN NTOAXO/ BaKECH IPU PEILICHUU WHKCHEPHBIX U
YIPaBIECHYECKUX 3a1a4?

VK-1

Wuctpyknus. [Ipounraiite 3a1anre u BEIOSPUTE OAWH MIPABUIBHBIN OTBET

IIpounTaiiTe 3a1aHue U BbIOEPUTE OIMH NMPABUIbHBINA 0TBET
Kakoli aTan >Ku3HEHHOT0 IMKJIa MPOEKTa BKIIIOUAeT B ce0s aHaIIn3
JIOCTH>KUMOCTH 11€JIeH, CPOKOB U pecypcoB?

A) [TnanupoBanue

B) 3aBepuienue npoexra

C) Kontpounb ucnonHeHus

D) MoTtuBanus koMaHabl

YK-2

I/IHCTI)YKI_[I/ISI. HpO‘lHT&ﬁTC 3aJaHuC U BLI6epI/ITC OAHMH HNJIN HCCKOJIBKO
IMpaBUJIbHBIX OTBCTOB.

IIpounTaiiTe 3a5anue ¥ BbiOepuTe OIMH MU HECKOJIBLKO NPaBHJIbHBIX
OTBETOB

Kakune nericTBUs OTHOCATCSA K QYHKIHSIM yIIPABICHUS IIPOSKTOM?

A) ®opmupoBaHHE TPOEKTHON KOMaH/IbI

B) [loaroroBka KOMMEpUECKOI0 MPEIOKEHHS

C) MOHUTOPUHT BBINOJHEHUS 3a/1a4

D) Yr1BepxneHre npoeKkTHOM T0KyMEeHTalun

YK-2

Nucrpykuus. [IpounTaiite 3a1aHue U pacloyIOKUTE BAPUAHTHI OTBETA B
[IPaBUJILHOM MOCIEN0BATEIILHOCTH.

PacnoJioxkuTe cTaguM ;KU3HEHHOT0 UKJIA MPOEKTA B NPABUJILHOIM
MOC/1e10BATEILHOCTH:

A) Nannmanmst

B) [InanupoBanue

C) Peanmuzarus

D) 3aBepiienue

YK-2

Wuctpykuus. [IpounraiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kak10i
MO3UIMH B JIEBOM CTOJIOIE MOJOEPUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
PaBOM CTOJIOLIE.

YcTraHoBHTE COOTBETCTBHE MEK/1Y NPOLECCOM YIIPABJIEHHUA U €ro
(pyHkuueii:

A) Ununuanus npoekra — 1) O60ocHOBaHNE HEOOXOAUMOCTH MPOEKTA U
ONPEAEIICHUE LIENIEeH

B) [InanupoBanue — 2) Pa3pabotka rpaduka, Or0KeTa U CTPYKTYpbl
pabor

C) Kontpounp ucionaenust — 3) OrnieHKa nmporpecca, yrpaBieHHe
WU3MEHEHUAMU

3anuwiume  gvlOpannvlie  YuPpvl NOO  COOMEEMCMEYIOUUMU

YK-2




oykeamu:

A B C
10. | Uucrpykims. [IpounTaiite 3aqanue U 1aiiTe CBOM pa3BepHYTHIM BapHaHT YK-2
OTBETA.
IloueMy Ba’KxHO KOHTPOJMPOBATh KAXK/bIM 3TaIl )KU3HEHHOT'O LIMKJIA
MpoeKTa?
11. | Uucrpykuus. [IpounTaiite 3aianue u BEIOEPUTE OAMH IPABUIIbHBIA OTBET OIIK-2
IIpouuTaiiTe 3a1aHne U BbIOEPHUTE OIMH NPABUIbHBII 0TBET
Kakoii 13 nepeurcieHHbIX METOI0B OTHOCUTCS K SMIIMPUYECKUM METOJ1aM
HAy4YHOT'0 UCCIe0BaHus?
A) ®opmanuzanus
B) DxcnepumeHnT
C) Henyxuus
D) UnnyktuBHOE paccykiaeHue
12. | Uucrpykus. [IpounTaiite 3aqanne 1 BBIOEPUTE OAWH MM HECKOJIBKO OIIK-2
IIPABUJIbHBIX OTBETOB.
IIpounTaiiTe 3a5anue ¥ Bbi0epuTe OIMH MJIU HECKOJIBLKO NPaBHIbHbBIX
OTBETOB
Kakue TpeboBanus NpeabsaBIsIIOTCS K OPOPMIIEHHUIO PE3YJIbTaTOB HAy4YHOM
WJIN MHXXEHEpHOU paboThI?
A) Yerkast CTpyKTypa U3JI0KEHUS
B) Hannuue 060CHOBaHHBIX BBIBOJIOB
C) ODMOIMOHAIBHOCTD U XYy/10KECTBEHHbBIE META(POPHI
D) IHonTeepxaenue GpakToB CCbUIKAMU Ha HCTOYHHUKH
13. | Uuctpykimsa. [IpounTaiite 3a1anne U paclooKUTe BapUAHTHI OTBETA B OIIK-2
MPABUJIbHOM MOCIIEI0BATEIbHOCTH.
PacnoJioxkuTe 3Tanbl NOArOTOBKHU Iy0JIHYHOM 3a1IUTHI
HCCJIC0BATEIBCKOM PadoThl B IPAaBUJIbHOM NOCIEI0BATEIbLHOCTH:
A) CO0p ¥ CTPYKTYpPUPOBAHUE JTAHHBIX
B) Pa3pabotka npezenTanuu
C) [loaroroBka MOSCHUTEILHOTO JOKIaAa
D) Penerunust u oTpaboTKa OTBETOB HAa BO3MOYKHBIE BOIIPOCHI
14. | UucTpykims. [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kakmon OIIK-2

MO3HIIMYU B JIEBOM CTOJIOIE MOAOEPUTE COOTBETCTBYIOIIYIO MTO3UIIUIO B
IIPaBOM CTOJIOILIE.

YcTaHoBHTE COOTBETCTBHE MEKIY 3JIEMEHTOM NPeACTABICHUS
pe3yJbTAaTOB U €ro Ha3HAYEHHeM:

A) I'paduk wnu auarpamma — 1) HarnsgHoe npeicraBieHue YMCIOBBIX
3aBUCHMOCTEN

B) CpaBuurenbHas Tabnuna — 2) AHaIU3 OTIMYUI MEXIly BapHaHTaMH
peteHuit

C) Tekcr BbIBOIOB — 3) AprymeHTanus 3pGeKTUBHOCTH U HOBU3HBI
paboThI




3anuwiume evlOpannvie YUPpPol NOO COOMBEEMCMBYIOUUMU

oykeamu:

A B C

15.

Nuctpykuus. [Ipounraiite 3ajaHnne U JaiTe CBOW pPa3BEPHYThIN BAPUAHT
OTBETA.

[ToyeMy BaKHO yMETh apryMEHTHPOBAHHO 3aIlUINATh PE3YJIbTATHI
BBITIOJTHEHHON paboThI?

OIIK-2

16.

Wuctpyknus. [IpounTaiite 3a1anue u BBIOEPUTE OJIUH ITPABUIBHBIA OTBET

IIpouuraiite 3a7aHue U BbIOEpHUTE OJMH NPABWIbHBIN 0TBET

Uro sBasieTcs mpu3HakoM 3PGEKTUBHOTO UCTIOIB30BAaHUS HOBOM
nH(pOpMallUK B UH)KEHEPHOU JesITeNbHOCTH?

A) MexaHnn4eckoe KOMMPOBAHUE PEUICHUN U3 UHTEPHET-UCTOUHUKOB
B) Ynpouienre TeXxHn4ecKoil TOKyMEHTAIIUU

C) [IpuMeHeHue 3HaHUM U3 HOBEUIINX MyOJIMKAIMM U TTATEHTOB ISt
YIIyqIIEHUS] KOHCTPYKIUH

D) Uckirouenune stana ananusa TpedoBaHUN

OIIK-3

17.

I/IHCTI)YKI_[I/ISI. HpO‘lHT&ﬁTC 3aJaHuC U BLI6epI/ITC OAHMH HNJIN HCCKOJIBKO
IMMpaBUJIbHBIX OTBCTOB.

IIpounTaiite 3a5anue ¥ Bbi0epuTe OAMH MU HECKOJIBKO MPaBUIbHBIX
OTBETOB

Kakue ncrounuku nHGOpMaluy CYUTAIOTCA JOCTOBEPHBIMHU ISl IOMCKA
HOBBIX MH)KEHEPHBIX PEIICHUIN?

A) Hayunsle )xypHaiibl 1 KOH(EpEeHIINH

B) Counanbnele cetu

C) IlaTeHTh! ¥ cTaHAAPTHI

D) brioru ¢ coMHUTENBHON permyTaIueit

OIIK-3

18.

I/IHCTPYKL[I/ISI. HpO‘-IHT&I:ITC 3aaHuC U pacCIlOJIOKUTEC BAPUAHTELI OTBCTA B
HpaBHHBHOﬁ OCICa0OBATCIBHOCTH.

PacnoJioxkuTe 3Tanel BHepeHUsl HOBOT'0 HHKEHEPHOI0 MOAX0/1a B
JIOTHYECKOH MOC/1e10BATEIbHOCTH:

A) V3yueHue cyniecTBYOIUX PEIICHUN U aHalIu3 JTUTepaTyphbl

B) ®opmynupoBka HOBOH ujeH

C) IIpoBepka kU3HECTIOCOOHOCTH UIEH (MOIETUPOBAHUE, PACUETHI,
AKCIEPUMEHTBI)

D) Peanu3zanus pemieHust B IpoeKTe

OIIK-3

19.

Wuctpykuus. [Ipounraiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K KaXk 101
HO3MIIMHU B JIEBOM CTOJIOLE MOAOEPUTE COOTBETCTBYIOIIYIO TIO3ULIUIO B
IIPaBOM CTOJIOLE.

YcraHoBHTE COOTBETCTBHE MEKAY BHAOM AeATEJIbHOCTH H €€
pe3yJbTaToM:

A) Ilouck HoBo# nHpopmaruu — 1) Pacmmpenue 3Hanmii mo teme

B) I'enepanus unen — 2) IlpemioxkeHre OpUriHaJIbHOIO MHKEHEPHOTO

OIIK-3




noxoja
C) Ananus a3 dexkruBHOCTH — 3) O1ieHKa MPEUMYIIECTB HOBOTO PEIICHUS

3anuwiume 6vlOpannvie YUPpPsLl NOO COOMBEEMCMBYIOUUMU

oykeamu:

A B C

20.

Nuctpykuus. [Ipounraiite 3ajaHue U JaiTe CBOW Pa3BEPHYThIN BAPUAHT
OTBETA.

[Toyemy Ba)kHO YMETh IpeaaraTb HOBBIE ITOIXO/IbI K PEIICHHUIO
MHKEHEPHBIX 3a1a4u?

OIIK-3

21.

Wuctpykuus. [Ipounraiite 3aganue u BbIOEPUTE OAWH MIPABUIIbHBIN OTBET

Kaxo# u3 a3b6IK0B IIporpaMMHUpOBaHU Yalll€ BCCTO UCIIOJIB3YCTCS I
HAy4YHBIX pacy€TOB U MH)KEHEPHOI'O MOJIETIUPOBAHUS?

A) HTML

B) Python

C) CSS

D) PHP

OIIK-4

22.

WNuctpykuus. [IpounTaiite 3a1anue 1 BbIOEpUTE OAMH HIIH HECKOJIBKO
MPABUJIbHBIX OTBETOB.

Kaxwue 3aaa4u MOT'yT OLITH PEHICHBI C MOMOLIIBIO CIICHUATIU3UPOBAHHOTO
IpOTrpaMMHO-MaTeMaTHYECKOTro obecredyeHus?

A) HucnenHoe MozienupoBaHue (GrU3NUEeCKUX IMPOIECCOB

B) Co3nanue MapKeTHHIOBOM CTpaTeruu

C) O6paboTka SKCIEPUMEHTATBHBIX JaHHBIX

D) Ontumu3anus KOHCTpYKLIUH prdopa

OIIK-4

23.

I/IHCTPYKL[I/ISI. HpO‘-IHT&I:ITC 3aaHuC U pacCIlOJIOKUTEC BAPUAHTELI OTBCTA B
HpaBHHBHOﬁ OCICa0OBATCIBHOCTH.

Pacnosio:kuTte 3Tanbl pa3paGoTKi NPOrpaMMHOI0 MOIYJIsI IS
pellleHUs] HHKEeHEePHOIi 3a1a4l B IPABUJIbHOI M0C/1€/10BaTeJIbHOCTH:
A) IlocTaHoBKa 3a/1auu ¥ BEIOOP METOJIOB pacuéra

B) Pa3pabotka anropurma

C) Peanmuzarmus xona

D) TectupoBanue u Bepudukanus pe3yiabTaToB

OIIK-4

24,

WNuctpyknus. [IpounTtaiite TEKCT U ycTaHOBUTE COOTBETCTBUE. K Kak 101
MO3UIIMY B JIEBOM CTOJIOIE MOAOEPUTE COOTBETCTBYIOIIYIO TTO3ULIUIO B
MpaBOM CTOJIOIIE.

YcTaHoBHTE COOTBETCTBHE MEXKIY CPe10ii/lIaKeTOM U e¢ Ha3HAYEeHHeM:
A) MATLAB/Simulink — 1) MonenupoBanue CHCTEM yIIpaBiIeHUS U
TUHAMUKA

B) ANSYS — 2) Pacuérsl B 00651acTH MEXaHUKH B TEPMOJIMHAMUKH

C) Python (NumPy, SciPy) — 3) UucneHHble BBIYUCICHHUS, aHAIN3 JTAHHBIX

OIIK-4




3anuwiume 6vlOpannvie YUPpPoLl NOO COOMBEEMCMEYIOUUMU
oykeamu:

A B C

25.

Nuctpykuus. [Ipounraiite 3ajaHnne U J1aiTe CBOW Pa3BEPHYThIN BApUAHT
OTBETA.

3ayeM MH)KEeHepy HeOOXO0JMMO BIIAJIETh HaBbIKAMU pa3pabOTKH U
IPUMEHEHHS IPOTPaMMHO-MaTEeMaTHYECKOTO 00ecrieueHus?

OIIK-4

26.

Wuctpyxmus. [IpounTaiite 3aganne U BBIOSPUTE OAWH IPABUIBHBIA OTBET

Kaxkoii ¢paxkTop He00X0AUMO YYUTHIBATH NPHU (PopMyIHPOBKe LeJIeil HAYYHOIr0
HceIeJ0BAHUS B 00J1aCTH 3JIEKTPOHHBIX CpeACcTB?

A) CoBpeMeHHbIE TeH/IEHIINH U TIEPCIIEKTUBbI Pa3BUTHS TEXHOJIOTHI
B) JIuunslit nHTEpEC UCcCIea0BATENS

C) KonngecTBo COTpYAHUKOB B JIa0OpaTOPHH

D) CroumocTth apeH bl TPOU3BOICTBECHHBIX IIOMEIICHUMN

[1K-1

217.

Wnctpykuus. [IpounTaiite 3ajanue 1 BEIOEpUTE OJIMH WITH HECKOJIBKO
IIPaBUJIBHBIX OTBETOB.

Kakue acnekTbl He00X0AMMO YUYUTHIBATH NIPH BHIOOPE METO10B
HCCJIEAOBAHUS JJTeKTPOHHBIX CpPeCcTB?

A) JoctynHoCTs 000pYJOBaHUS U HHCTPYMEHTOB

B) CooTBercTBrE METOIOB IEISIM HCCIICIOBAHUS

C) TouHOCTB ¥ BOCIIPOU3BOAMMOCTE U3MEPEHUI

D) JloroTtum KoMIaHUK-pa3padOTIHKa UCCIEyEMOT0 YCTPOUCTBa

[K-1

28.

MNuctpykuus. IIpounTaiite 3agaHue U pacroyIOKUTE BAPUAHTHI OTBETA B
IIPABUIILHON MOCIIE0BATEILHOCTH.

PacnoJjioxxuTe 3Tanbl HAYYHOI'0 uccjicA0BaHus B npaBuanoﬁ
nmocjaeA0BaTECJIbHOCTH:

A) AHaiu3 TeHJCHUWH 1 onpeeNieHne HaydHOH IPoOIeMbl

B) ®opmynupoBKa menel U 3a1a4 HCCaeI0BaHS

C) Br16op METOI0B 1 CPEICTB MTPOBEICHUS HCCIICIOBAHMIA

D) IlpoBeneHue SKCIIEPUMEHTOB U aHAJIU3 I1OJIyUYEHHbIX JaHHBIX

[K-1

29.

Huctpyxuus. [IpounTaiite TEKCT U yCTaHOBUTE cOOTBETCTBHUE. K Kax a0 mo3uuuu
B JIEBOM CTOJIOTIEC MMOAOEPUTE COOTBETCTBYIONIYIO TIO3UIIMIO B IPABOM CTOJIOIIE.

[K-1




YcraHoBUTE COOTBETCTBHE MEKIYy METOAAMHA HAYYHOI'0 HCCJICAOBAHUA U UX
Ha3HAYCHUEM:

A) Teopernueckuii ananus — 1) OnpeaeneHue KIOYEBBIX 3aKOHOMEPHOCTEN Ha
OCHOBE JINTEPATYPHBIX HICTOYHUKOB

B) DxcniepuMenTanbHBIe MEeTOIBI — 2) IIpoBepka rUIOTe3 ¢ IMOMOIIBIO peaTbHBIX
WCTIBITAHUI

C) Mopgenmupoanue mporeccoB — 3) Co3gaHue MaTeMaTHIEeCKIX 1
KOMITBIOTEPHBIX MOJIENeH

3anuwiume evlOpaHHble YUPPBL NOO COOMEEMCHBYIOUUMU DYKBAMUL:
A B C

30.

WNucrpykuus. [IpounTaiite 3ananue u qaiite cBOi pa3BepHyThIA BapUaHT OTBETA.

Onuinte OCHOBHBIE KPUTEPUH BEIOOpA METOAOB HCCIEA0BAaHUS B 00JIaCTH
3JIEKTPOHHBIX CPEJICTB U TEXHOJIOTHYECKUX IPOLIECCOB.

[1K-1

31.

Wucrpykius. [IpounTaiite 3ananue v BEIOEpUTE OJIMH IIPABIIBHBINA OTBET

Kakoii 1okyMeHT siBJIsieTCs OCHOBHBIM NIPU pa3padoTKe MPOEKTHO-
KOHCTPYKTOPCKOIl JOKyMeHTAUMH ?

A) Texuuueckoe 3ananue (13)

B) PykoBojicTBO monib30BaTens

C) PexnamHsblii OykieT ycTpoiicTBa
D) buznec-mnan nmpoekrta

[K-7

32.

Wnctpykuus. [IpounTaiite 3aganue 1 BbIOEpUTE OJIUH WK HECKOJIBKO
NPaBUIIbHBIX OTBETOB.

Kakue HopMaTHBHBIEe TPeOOBaHMA JO/LKHBI YYUTHIBATHCS NMPH pa3padoTke
NMPOEKTHO-KOHCTPYKTOPCKOM JOKyMeHTANMH ?

A) T'OCT n ECK/] (Ennnas cucrema KOHCTPYKTOPCKOM JIOKyMEHTAIHH )
B) TpeGoBanus no 371€KTPOMarHUTHOM COBMECTHMOCTH

C) Y100cTBO BOCIIPHUATHS TOIB30BATEIEM

D) Cnenudukanus MmarepuaioB 1 KOMIIOHEHTOB

IK-7

33.

MNuctpykuus. IIpounTaiite 3agaHue U pacioyIOKUTE BAPUAHTHI OTBETA B
MPAaBUJIBHON MOCIIE0BATENBLHOCTH.

PacmoJsiokuTe 3Tanbl pa3padoTKi NPOEeKTHO-KOHCTPYKTOPCKOM
AOKYMEHTAIMH B IPABHJIBLHOI MOCJIeA0BATEIbLHOCTH:

A) ®opmupoBaHHUE TIEpeYHS TPeOOBaHUN N HOPMATHBHBIX TOKYMEHTOB
B) PazpaboTka cxeM u uepTexeil n3aenus
C) Odopmienne JOKYMEHTAMU B COOTBETCTBUH C HOPMAaTHBHBIMU TPEOOBAHUSIMH

[K-7




D) IlpoBepka u yTBepKIeHNE JOKYMEHTAIHH

34.

MNuctpykuus. [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K Ka)kq0i mo3uuuu
B JIEBOM CTOJIOIIE TOAOEpHUTE COOTBETCTBYIOMIYIO TIO3HIIHIO B TTPABOM CTOJIOIIE.

YcTaHoBUTE COOTBETCTBHE MEKAY BUIAMHU JOKYMEHTAIUN U X
HA3HAYCHHEM:

A) YUeptex obmiero Buna — 1) OnpenenseT KOHCTPYKIHUIO U3ETUSI © OCHOBHBIE
pasmepsl

B) Crnenndukanus — 2) ConepKuT mepedeHs UCTIOIb3YEeMbIX MaTepHAIIOB H
KOMIUTEKTYIOIIIX

C) Texnomoru4veckas kapta — 3) Onpeeinser mocie0BaTeIbHOCTh COOPOUHBIX H
TEXHOJIOTMYECKUX Ollepaluii

3anuwiume 6vlOpaHHbvle YUPPLL NOO COOMEEMCMEYIOWUMU OYKeaMU:
A B C

IIK-7

35.

Wuctpykuus. [lpounTaiite 3ananue u qailte cBoi pa3BepHyTHIA BapUAHT OTBETA.

OnuiMTe OCHOBHBIE TPEOOBAHUS K pa3pab0OTKe MPOCKTHO-KOHCTPYKTOPCKON
JTOKYMEHTAIIVH B COOTBETCTBHH C HOPMATHBHBIMH CTaH/IaPTAMH.

IIK-7

36.

Wnctpykuus. [IpounTaiite 3aganne 1 BbIOEpUTE OIMH MIPABUIBHBIA OTBET

Kaxkoii u3 31eMeHTOB TexHU4eckoro 3aganus (T3) onpenesisier 0CHOBHbIE
TpeOOBaHMS K TEXHOJIOIMUECKOMY npoueccy?

A) IlepedyeHb KOMIUIEKTYIOIINX

B) Pa3nen «TpeGoBaHus K TEXHOJIOTMYECKUM HapaMeTpam»
C) Ucropus pa3BUTHS TEXHOJIOTHH

D) Onucanne MapKeTHHIOBOM CTpaTeruu

I1K-8

37.

Wuctpykuus. [IpounTaiite 3aanue n BEIOEpUTE OJMH WM HECKOJIBKO
IIPaBUIBHBIX OTBETOB.

Kakue acnekTsl 101KHBI OBITH YYTEHBI IPH Pa3padoTKe TEXHUYECKOT0
3aJaHus HA MPOECKTHPOBaHHe TEXHOJOTHYeCKOro nmpouecca?

A) Dxornoruyeckas 6e30MacHOCTh POU3BOJICTBA

B) TpeGoBanns k HaAEKHOCTH M KA4ECTBY MPOAYKIIUN

C) KoanuecTBo cOTpYAHUKOB Ha IPOU3BOICTBEHHON JIMHUH
D) JocTynmHOCTh aBTOMaTH3UPOBAHHBIX CHCTEM KOHTPOJIS

I1K-8

38.

NucTpykuud. [IpounTaiiTe 3a1aHue U pacloyioKUTE BApUAHTHI OTBETA B
MPaBUILHOM MOCIIEI0BATENBHOCTH.

PacnoJiokuTe 3TANBI Ppa3padoTKH TEXHHYECKOI0 3aJaHus HA
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TEeXHOJIOTHYeCKHi nmpouecc B ﬂpaBHﬂbHOﬁ MmocjIea0BaTC/JIbHOCTH:

A) OnpenencHue TpeOOBaHUN K TEXHOJIOTHYSCKUM OTICPAIUSIM
B) Br16op 060pya0BaHUs U METOAUKHU POM3BOICTBA

C) PazpaboTka HOPMAaTUBHBIX M METOINYECKIX YKa3aHUN

D) YTBepkneHne 1 COracoBaHME TEXHUIESCKOTO 3adaHMs

39.

Wuctpykuus. [IpounTaiite TEKCT M ycTaHOBUTE COOTBeTCTBUE. K Kaxk10ii nmo3unuu
B JIEBOM CTOJIOIIE TOAOEpPHUTE COOTBETCTBYIONIYIO MTO3HUIIHIO B TTPAaBOM CTOJIOIIE.

YcTraHOBHTE COOTBETCTBHE MEXKIY Pa3leaMi TEXHHYECKOT0 3aJaHUsT U UX
coiepKaHueM:

A) Onucanue TeXHOIOrHYECKOro mporecca — 1) Onpeaenser
MOCJIeJOBATEILHOCTD BHITMIOITHEHHUS OTICPaIIi

B) TpeGoBanns k MaTepranaM — 2) YKa3bIBaeT XapaKTEPUCTUKU UCTIONH3yEeMbIX
MaTepuaIoB U KOMIUICKTYFOLITHX

C) Konrpous kauectBa — 3) OnpenessieT METO/IbI TPOBEPKU COOTBETCTBUS
NPOIYKIMH CTaHIapTaM

3anuwume gplopannvie yUPPsL NOO COOMBEMCMEYIOWUMU OYKEAMU:
A B C

[1K-8

40.

Wucrpykuus. [lpounTaiite 3ananue u qaifte cBoil pa3BepHyThIA BapUAHT OTBETA.

Onwuiyte OCHOBHBIE TPEOOBAaHMUS K pa3padOTKe TEXHUIECKOTO 3a[aHus Ha
MPOEKTUPOBAHUE TEXHOJIOTMYECKOTO MPOIIecca MPOU3BOICTBA IIEKTPOHHBIX
CPEICTB.

I1K-8

41.

Wnctpykuus. [IpounTaiite 3aganue 1 BbIOEpUTE OIUH MPABUIBHBIA OTBET

Kaxoii (paxTop Hanbo/1ee KpUTHYEH MPU OLIEHKE TEXHOJOTHYHOCTH
3JIEKTPOHHOT0 ycTpoiicTBa?

A) TIpocToTa cOOpKH M MUHHMH3AIHS KOJIMYECTBA OTepanni
B) luzaiin kopiyca ycTpoiicTBa

C) lnmmHa MpoBOIHUKOB HA TIEYATHON TIaTe

D) KonnvectBo cOTpyAHUKOB B IPOU3BOACTBEHHOM OT/IENE

[IK-11

42,

Unctpykuus. [IpounTaiite 3ananue u BIOEpUTE OAWH HIIH HECKOIBKO
NPaBUIIBHBIX OTBETOB.

Kakue mapaMeTpbl OCHUBAKOTCH IPHU aHAJIU3€ TEXHOJIOTHYHOCTH
3JIEKTPOHHOTO cpeacTBa’?

A) B0o3MOXXHOCTh aBTOMaTH3NPOBAHHOTO MOHTaKa KOMITOHEHTOB
B) Hcnone3oBanne cTaHIAPTHBIX KOMILIEKTYIOMINX

C) YcToHuMBOCTE K 3IEKTPOMAarHUTHBIM TIOMeXaM

D) MunumMu3zanust Opaka Ha IPOU3BOACTBE
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43,

I/IHCTI)YKLII/IH. HpO‘-IHTaﬁTC 3aJaHnuC U PACIIOJIOKUTC BApHUAHTLI OTBCTA B
HpaBHJ’ILHOﬁ IOCIICa0BATCIIPHOCTH.

PacnoJio:xuTe 3TaNbl OLEHKH TEXHOJOTHYHOCTH 3JICKTPOHHOI'O CPpEACTBA B
HpaBl/IﬂbHOﬁ mocjaeaoBaTe/JIbHOCTH:

A) AHanu3 KOHCTPYKIIMM U MaT€pHaJIOB YCTPOMCTBa

B) Onpenenenne BO3MOXHOCTH aBTOMAaTH3UPOBAHHOIO IIPOU3BOACTBA

C) Pacuer TpynoemMKocTH COOPOYHBIX OTIepamuii

D) OnrumMu3zanyst TeXHOJIOIMYECKOTo MPoLiecca U PeKOMEH AN H3MEHEHUH

[K-11

44,

Wucrpykius. [IpounTaiiTe TEKCT U yCTAaHOBHUTE COOTBETCTBHE. K Ka) a0 Mo3uiuu
B JIEBOM CTOJIOIIE TOAOEPHUTE COOTBETCTBYIONIYIO MO3UIIHIO B ITPABOM CTOJIOIIE.

YcTraHoBUTE COOTBETCTBHE MEKAY MOKA3ATEASIMH IKOHOMHYECKO
3¢ deKTUBHOCTH U MX 3HAYECHHEM:

A) CebecronmocTs m3enust — 1) OOmue 3aTpaTsl Ha MaTEPHUAIIBL,
KOMIUIEKTYIOIINE U TIPOU3BOJICTBO

B) Koadpduuument Bbixoaa roaHbIx u3nenuii — 2) J{omnst ncnpaBHBIX yCTPOMCTB OT
00111ero yucia Npou3BeACHHBIX

C) TpymoemkocTh mporiecca — 3) Bpems, 3aTpaunBaeMoe Ha BBITIOTTHEHHE
TEXHOJIOTHYECKHX OTepanui

3anuwiume gvl0pannbvle YUPPvL NOO COOMEEMCMEYIOWUMU DYKEaMU:
A B C

IK-11

45.

Nuctpykuus. [IpounTaiiTe 3a1anue U JaiiTe CBOM pa3BepHYTHI BApUAHT OTBETA.

OnumuTe OCHOBHBIE TIOAXO/IBI K 00ECTIEYEHUIO TEXHOJIOTMYHOCTH AJIEKTPOHHBIX
CPEJICTB U METOJIOB OLICHKH SKOHOMUYECKOH (P (PEKTUBHOCTH TEXHOIOTHYECKOTO
nporecca.

[K-11

46.

Wnctpykuus. [IpounTaiite 3ananue 1 BbIOEpUTE OIWH MIPABUIBHBIA OTBET

KakoBa ocHOBHas1 leJIb ABTOPCKOI0 CONPOBOKACHHUSA Ha dTane NPON3BOJCTBA
3JICKTPOHHBIX CPeICTB?

A) KoHTpODB COOTBETCTBUS BBITyCKAaeMON MPOAYKIINH MMPOESKTHOMN TOKYMEHTAIUH
B) Pa3zpaboTka peksiaMHON CTpaTeTrny jisl HOBOTO YCTPOMCTBA

C) OnTuMu3aLus JOTUCTUKU TOCTABOK KOMIIOHEHTOB

D) Co3nanune mosb30BaTeNIbCKOro HHTEpdEiica

[1K-12

47.

Wuctpykuus. [IpounTaiite 3a1anve u BRIOEpUTE OJMH WIH HECKOJIBKO
IIPaBUJIBHBIX OTBETOB.

Kakmue 3a1auu peniaet aBTopckoe cONnpoBoKIeHHE TPH MPOU3BOICTBE
3J1eKTPOHHBIX YCTPOICTB?

A) Kontpons cobmonenus TpeOoBaHNi MPOEKTHON TOKYMEHTALIMH
B) AHanu3 1 ycTpaHeHHue BO3MOXKHBIX KOHCTPYKTHBHBIX MJIM TEXHOJIOTMYECKUX

[K-12




HEJ04YETOB
C) Obyuenne nepcoHaga MapKETHHTOBBIM CTPATETHSIM
D) IloaroroBka pekoOMeHIAIHIA IO COBEPIIEHCTBOBAHUIO YCTPOHCTBA

48.

I/IHCTI)YKHI/IH. HpO‘II/ITaI‘/JITG 3aaHnuC U PACIIOJIOKUTC BAPpHUAHTLI OTBETA B
HpaBHJ’IbHOﬁ OCICA0BATCIIBHOCTH.

PacnosioxkuTe 3TANbl aBTOPCKOT0 CONMPOBOKIEHHUsI Pa3paboTKH yCTPoicTBA B
NpaBUWJIbHOMW MOC/IE0BATEILHOCTH:

A) YyacTe B IpOEKTUPOBAaHWHU U MOJATOTOBKE JOKYMEHTAIN

B) KoHTposnbs cOOTBETCTBUSA KOHCTPYKTOPCKOM TOKYMEHTAIIUH NTPH U3rOTOBICHUU
C) BHeceHme KOppEeKTHPOBOK Ha OCHOBE PE3YJIbTaTOB HCITBITAHUH

D) Ouenka cepuifHOTO MPOU3BOJICTBA U Pa3padOTKa PeKOMEHAANNHN IO
YITyUIIEHHUIO

[K-12

49.

Wuctpyxkius. [IpounTaiite TEKCT U ycTaHOBUTE COOTBeTCTBUE. K KaXk101 mo3uiu
B JIEBOM CTOJIOIIE TOAOEpPHUTE COOTBETCTBYIOMIYIO TTO3UIIHIO B IIPABOM CTOJIOIIE.

YcraHoBUTE COOTBETCTBHE MEKAY TallaMU AaBTOPCKOT0 CONMPOBOKACHUA M UX
Ha3HAYCHUEM:

A) Ananu3s Texunueckoit fokymenTaunu — 1) [IpoBepka KOppeKTHOCTH
IIPOEKTHBIX PEIICHUIN

B) [IponsBoacTBeHHBIN KOHTPOIIb — 2) OIEHKa COOTBETCTBYSI CEPUIHBIX U3/IEINI
tpedoBanusiM K/

C) PazpaboTka kKoppeKTHpyIOmX Meponpusatuii — 3) BHecenune m3menenuii B
KOHCTPYKITUIO TIPY BBISIBIICHUH JIe(DEKTOB

3anuwiume 8vlOpaHHbIE YUUPPLL HOO COOMBEMCMEYIOWUMU OYKeaMU:
A B C

[K-12

50.

Wucrpykuus. [IpounTaiite 3aganue u gaidTe CBOH pa3BEPHYTHIN BApUAHT OTBETA.

OnuuinTe OCHOBHBIE MCETOJbI U 3a/la41 aBTOPCKOT'O COIMPOBOXKACHWA HA dTarax
IMPOCKTHUPOBAHUA U ITPOU3BOACTBA 3JICKTPOHHLIX CPCACTB.
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[TepedeHb TeM KOHTPOJBHBIX PaOOT MO AMCIIUIUIMHE 00YYaIOMUXCsl 3a09HON (OpMBI O0yUeHHUSI,
npezcTaBieHsl B Tadmuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIypbl  OICHHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrax [YAIIL, perilaMeHTHPYIOIIUX MOPSIAOK U IPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyi 00ydarouXcs
I'VAIL

11.  Meroandeckue yka3zaHus Ui 00y4aroIuXcs 0 OCBOSHHUIO TUCIIUITIIMHbI

11.1. Meroauueckue yKazaHus I OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOoe M sCHOE H3JI0KeHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHOW JEKIHH B
paMKax JUCHUIUIUHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOro II03HAHMs, HOBEHIINX
JOCTH>KCHUN HaydyHOW MbICiH. B ydueOHOM mporiecce JIEKIUsl BBINOJIHAET METOI0JI0TUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIEKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ NpoOJeMbl, AAeT LENbHOE IPEICTaBICHUE O JAUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IpENoJaBaTeseM;

— pa3BuUTHE NOPOQPECCUOHANBHO-JIENOBBIX  KayecTB, JIIOOBM K TpeAMETy M|
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI,

— TIOJy4YEHUE 3HAHUH O COBPEMEHHOM YDOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI Ha ONMKaiine rofbl;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B Pa3IMUYHBIX
bopMyIIMpOBKax);

— TOJy4YeHUE TOYHOI'O MOHMMAaHHUS BCEX HEOOXOIUMbIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalUed ClIalIoB U
WCIIOJIb30BaHUEM pa3laTOYHOrO MaTepuaja IMpH MPOBEIEHUU KOPOTKUX AUCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCLHUILIIHE.

11.2.Metoauueckue yka3aHus sl 00YYaroIIUXCs MO BBITIOJTHEHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics AOMKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTEPUCTHKOM 00ydaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX paboOT 0O0yyaromMMCs SIBJISIETCS HEOTHEMIIEMON YacThIO
U3yYeHHUs JUCLMIUIMHBI, OINpelenseMoi ydueOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTeYnBaOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCLUILINHBL,




— 3aKpeIUIeHWe, Pa3BUTHE M JCTalW3alisg TCOPETHYCCKUX 3HAHHM, MOJYYCHHBIX Ha
JCKLUSX;

— TOJy4YeHHE HOBOW MH(OpMALIUU 110 N3yYaeMO AUCIUIUINHE,

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ 1abOpaTOpHBIM
000pyI0BaHUEM M TPUOOPAMH.

11.2. Metoauueckue yKa3aHus sl 00YYaroIIUXCs MO MPOXOXKIACHUIO CAMOCTOSATEIbHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENbHONW pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE NPENOAaBaTeNs, HO 06€3 ero HemocpeACTBEHHOrO
y4acTusl.

Jnst oOyyaromuxcs 1o 3a04yHOH (opme OOy4eHHs, CaMOCTOSITeNbHas pabdoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mporiecce BBITOTHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00ydaromerocss GopMUpYyeTCs
1enecoo0pa3Hoe MIaHUpoBaHue pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUs
Y HaBBIKA B YCBOCHHWU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHUH, 00ECIEeYMBACT BBICOKUM
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YECHHs, MOMOTaeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
Ipo(hecCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroumxcs BISIOTCS:

— y4eOHO-METOJIMYECKHI MaTepHall Mo AUCIHUILUIMHE,

11.3. Metoauueckre yKa3aHus [UIsl OOYYAalOHIMXCS 1O MPOXOXKICHHIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAaEMOCTH TMpeAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HaHUU
00y4aroluXxcsi, OCYLIECTBIIEMOTO B TEUYEHUE CEMECTpa C ILIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCITUTIAHBI.

11.4. Metoauyeckue yKazaHUsl i 0O0yYarOUIUXCs MO MPOXOXKICHHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTanusi  OOy4alOIIUXCS  MPEAYyCMAaTPUBAET  OLICHWBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 0Oy4YeHHs MO auciuruinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHHWM, TOJYYEHHBIX OOYydYaloImMMCS B TIpoIecce
W3YYEeHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHSTh WX JUISI PEIICHHS TPAKTUYSCKUX 3a7ad. JK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
Mepuoj, SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCsl aTTECTAIlHOHHOW OIEHKOH «OTIUYHO,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

— 3ader — 9T0 (hopma OIEHKH 3HAHUM, MOTYUYEHHBIX OOYYArONIUMCS B XOJI€ U3yUCHHUS
y4eOHOM TUCIUTUTMHBI B 1IEJIOM UJIH IPOMEXYTOUHas (TI0 OKOHYaHUU CEMEeCTpa) OIeHKa 3HaHUMN
0o0ydaromuMcs 1Mo OTIEIbHBIM pa3feliaM JUCHUIUIMHBI C aTTeCTallMOHHON OIICHKOM «3auTeHO»
WA «HE 3a4TEHOY.

— muddepeHIMpoBaHHbI 3aueT — JTO0 (¢GopMa OIEHKH 3HAHUH, MOTyYEeHHBIX
00yJarOIUMCS TIPH U3YYCHHUH JUCIHUILTUHBI, TIPU BBIMOJTHECHHH KYPCOBBIX ITPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAIMOHHON OIIEHKOU
«OTJIIMYHOY, «XOPOILO», KyJA0BIETBOPUTEIHLHOY, «HEYA0BIECTBOPUTEIHLHOM.



6. Jluct BHeceHMs U3MEHEHHI B pabouyIo MPOrpaMMy AUCLUTLINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTOTHEHUI

Jata u Ne
MPOTOKOJA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoi




