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AHHOTaIuUs

Hucuunnmua «MHTErprpoBaHHble TPOU3BOACTBEHHbIE cucTeMbl U WIIM-TexHONOrum» BXOOUT B
o0pa3oBaTeNbHyI0 MPOrpamMMy BBICIIEIO O0pa30BaHMsI — MPOTPaMMY MArucTpaTypbl IO HAIMPaBICHUIO
noarotoBku/ crenuansHocTH  11.04.03  «KoHcTpynpoBaHHE W TEXHOJOTHS DIIEKTPOHHBIX CPENICTB
HanpasiieHHOCTH «[IpoekTupoBaHue 1 TEXHOJIOTHS a3POKOCMUYECKUX MPUOOPOB U ANEKTPOHHBIX CPEICTBY.
JuctumuHa peanu3yercs kadempoid «No23».

JlucuuninuHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «CnocobeH ocCymecTBIATh KPUTHYECKHH aHalM3 MPOOJEMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOTI'0 M0JIX0/1a, BhIpadaThIBaTh CTPATETHUIO JCHCTBHII

YK-2 «Crioco0eH ympaBiisiTh IPOSKTOM Ha BCEX ATAIAX €r0 JKU3HCHHOTO ITHKIIa)

OIIK-2 «CmocobeH TpPUMEHSATh COBPEMEHHBIE METOJIBl HWCCJICAOBAHHS, MPEACTABIATh U
apryMEHTHPOBAHO 3alIHIIATh PE3YIbTATHl BBIMOJIHEHHON paOOThI»

OIIK-3 «CnocobOeH mpuoOpeTaTh M HCIIOJNIb30BaTh HOBYHD HMH(POPMAIMIO B CBOCH IPEAMETHOM
o0JyacTu, mpeajaraTh HOBbIC UJEH U TIOJIXO0/IbI K PEIICHUIO HHKEHEPHBIX 3a71aU)

OIIK-4 «CmnocobGeH pa3pabarbiBaTh ¥ NPUMEHSATh  CHEIHATU3UPOBAHHOE  MPOrPaMMHO-
MaTeMaTHYECKOe OOecTieueHUE JIJIsl IPOBEACHMSI HCCIICIOBAHUHN U PEIICHUS WHKCHEPHBIX 337129

[IK-1 «Cnocoben ¢opMynupoBaTh LETH W 3aJaddl HAy4YHBIX HCCIIEOBAaHHI B COOTBETCTBUU C
TEHJICHUIUSAMH U TIEPCIIEKTUBAMU PA3BUTHSI SJICKTPOHHBIX CPEACTB M TEXHOJOTUYECKHUX MPOIECCOB, a TAKXKE
CMEXHBIX oOJacTeli Hayku M TEXHHMKH, CIHOCOOHOCTh OOOCHOBAaHHO BBIOMpPATh TEOPETUYECKUE U
IKCIIEPUMEHTAIBHBIC METOJIBI U CPEICTBA PEHICHHSI CHOPMYITHPOBAHHBIX 32124

[IK-7 «CnocoGeH pa3pabarbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIMI0O B COOTBETCTBUU C
METOIUICCKIMH 1 HOPMAaTUBHBIMH TPEOOBAHUSIMI)»

[IK-8 «Cnocoben paszpabaTbiBaTh TEXHUYECKHE 3aJaHUS HA MPOEKTUPOBAHHE TEXHOJIOTHYECKUX
MIPOIIECCOB MPOM3BOJICTBA AIEKTPOHHBIX CPEJICTBY

[IK-11 «Cnocoben obecrneuynBaTh TEXHOJIOTUYHOCTh JIIEKTPOHHBIX CPEICTB M MPOIECCOB HX
W3TOTOBJICHHSI, OIICHUBATH SKOHOMHUYECKYIO 3P (DEKTHBHOCTH TEXHOJIOTUYCECKUX MTPOIIECCOBY

[IK-12 «CnocobeH OCyIIecTBIsITh aBTOPCKOE COMPOBOXKIEHHE pa3pabaThIBaéMbIX YCTPOUCTB,
MPUOOPOB M CUCTEM DJIEKTPOHHBIX CPECTB HA ITANax MPOCKTUPOBAHUS U MIPOU3BOJICTBAY

ConepkaHue JUCHMIUIMHBI OXBAaTBIBA€T KPYT BOIPOCOB, CBSI3AHHBIX C MPUOOPETCHHEM
MarucTpaHTaMH TEOPETUYECKUX 3HAHMM M MPAKTHYECKHX HABBIKOB MO Pa3pabOTKE OCHOBHBIX U
BCIIOMOTATENbHBIX aBTOMATU3WPOBAHHBIX MPOU3BOJCTBEHHBIX TIPOIIECCOB M IMPOEKTUPOBAHUIO
ABTOMAaTU3UPOBAHHBIX  IMPOU3BOJCTBEHHBIX  CHUCTEM U  TEXHOJOTMYECKHX  KOMILJIEKCOB,
WH()OPMAITMOHHON TOJJAEPKKH TPOCKTUPYEMBIX M M3TOTABIMBAaEMbIX u3Aenuid. B  3amaunm
MOATOTOBKA BXOAMT TaKXe€ OCBOEHHE METOJOB W METOJAMK KOHLEMUHUH HENpPEepPbIBHOTO
compoBokaeHuss U uHpopmauuoHHoW — mommepxkku KL mpoaykumu, — pa3paboTku
ABTOMATU3UPOBAHHBIX  TEXHOJIOTMYECKMX  ONepaludid M  TEXHOJOTMYECKOIO0  OCHAIEHUS
MIPOU3BOJICTBEHHOTO MPOIECCa C MHTEHCUBHBIM OOHOBJIEHUEM TEXHOJIOTHUH, THOKUM CTPYKTYpPHBIM U
TEXHOJIOTHYECKUM TOCTPOCHHEM M C CHUCTEMOW KaudecTBa, oOecrmeunBaromieil 0e3aedeKTHOCTh
W3TOTOBJICHUS U3/ICIIHIA.

[IpenonaBanne MUCHMILUIMHBI TIPEAyCMaTpUBaET Cieayromue (popMbl OpraHu3alid yaeOHOTO
mpoiiecca: JIEKINH, JIabopaTopHbIe pabOThI, CAMOCTOSTENbHAs paboTa CTy/IeHTa.

[IporpaMMoil JUCHUIIIUHBI TPELYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCTIEBAEMOCTH, ITPOMEKYTOUHAs aTTecTanus B opMe IK3aMeHa.

OO6mmas TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIIAET S5 3a4eTHRIX eauHull, 180 Jaca.
S3b1K 00yUeHUs IO TUCIUILINHE «PYCCKHIN



1. IlepeudeHb MmIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS 11O AUCLUILITUHE
1.1. Ilenu npenopaBaHusi JUCIUTUIUHBI
[lenpto mpenonaBaHus AUCHUIUIMHBL «VIHTErpupoBaHHbIE MPOU3BOJCTBEHHbIe cuctemMbl u UIIU-
TEXHOJIOTHUM» SBISIETCS (OPMUPOBAHHME CIICIUATBHON TEXHOJOTHMUYECKON TOJrOTOBKM MAaruCTPaHTOB
HampaBieHuss 11.04.03 B oOmactu aBTOMATH3allMd TPOU3BOJICTBEHHBIX ITIPOIIECCOB, IMPOCKTUPOBAHUS
WHTETPUPOBAHHBIX MMPOU3BOJICTBEHHBIX CHCTEM, MH()OPMAIIMOHHONW ToAepKKH ku3HeHHoro 1ukina (JKLI)
U3JIeNNA U aBTOMATU3WPOBAHHBIX TEXHOJOTHYECKMX KOMILIEKCOB. J{MCIUIUIMHA OTHOCUTCS K MPEAMETHON
00JacTH OCHOBHOTO HamNpaBlIEHUS MPOPECCHOHATBHON JEATEIHbHOCTH Marucrpa — TMPOU3BOACTBEHHO-
TEXHOJOTHYECKOH.
1.2. lucummiuHa BXOAUT B COCTaB 0Os3aTENIbHOM YacTh 00pa30BaTEIbHON MPOTpamMMbl BBICHIETO
obpazoBanus (nanee — OI1 BO).
1.3. TlepeyeHsp IUIAHUPYEMBIX PE3YJIBTATOB O0yUEHUS MO JUCHUIUIMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH
pesynbratamu ocBoenust OIT BO.
B pesynbrare wu3ydeHuss JUCUMIUIMHBI OOydYarolmuics JODKeH 00J1aaTh  CICAYIOIIMMU
KOMIETEHIMSIMH WU UX YacTAMU. KoMneTeHnu 1 HHANKATOPBI UX TOCTHKEHUS MpUBEIEHBI B Tabmule 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ W HAMMCHOBAHMC MHAHUKATOpa JOCTHIKCHUS

KOMITETEHINH KOMIIETEHIIH KOMIIETEHINH

VYK-1 Cnocoben

OCYIIECTBIIATh

KPUTUYECKHH aHAIIN3
VHUBepcabHbIE HpO6JICME{I>IX YK-1.3.2 3HaTh IU(POBBIE pECYPCHI, HHCTPYMEHTHI U
P — CHTYalluii Ha OCHOBE | CEPBUCBI UL PEILCHUA 3agay/npobiaem

CHUCTEMHOTO npoeCCHOHATBLHOMN e TETLHOCTH

0JX0/a,

BbIpa0aThIBaTh

CTpaTeruo IeHCTBHM

VYK-2 Cnocoben VYK-2.3.2 3natb undpoBble HHCTPYMEHTHI,
YHUBepcallbHbIE YIPaBJIATh IPOEKTOM | MpeHA3HAYEHHBIE IS pa3pabOTKU MPOEKTa/peIeHus
KOMITETEHITHH Ha BCEX JTarax ero 3aJ]aui; METOJIbI U TIPOTPaMMHBIE CPE/ICTBA

JKHN3HCHHOI'O ITUKJIa

YHIpaBJICHUA IIPOCKTAMHA

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OI1IK-2 CnocobeH
MPUMEHSATH
COBpPEMEHHBIE
METOJIBI
HCCIICIOBAHUS,
MPEACTABISATH U
apryMEHTHUPOBAHO
3aIIMIIATE
pe3yJIbTaTh
BBLITTOJTHEHHOM
paboTHI

OI1K-2.3.1 3HaeT MeTOIbI CHHTE3a U UCCIIEIOBAHUS
(bU3MYECKUX U MaTEMaTHYECKUX MOJIee

OIIK-2.VY.1 ymeer aieKBaTHO CTaBUTh 3aa4H
HCCIIEN0BAHUSA U ONTUMU3AIIMH CI0KHBIX 00BEKTOB Ha
OCHOBE METOJIOB MaTEMaTUUECKOTO MOJICTUPOBAHMS
OIIK-2.B.1 Bnaaeet HaBbIKaMU MIPEACTABICHUS U
apryMEHTHPOBAHHOM 3alIUTHI PE3YJIbTATOB paOOTHI

O6menpodeccnonampHbIE
KOMTIETEHITHH

OIIK-3 Cnocoben
npuodperaTh U
UCIIOJIb30BaTh HOBYIO
MH(OpPMALIUIO B
CBOEH IIPEAMETHOU
obyacTtu, mpeaiarath
HOBBIE UJIEH U
MIOJTXO/IBI K PEIICHUIO
MH)KEHEPHBIX 3a/1a4

OIIK-3.3.1 3HaeT NpUHLUIIBI TIOCTPOEHUSI JIOKAJIBHBIX
¥ T100aTTbHBIX KOMITBIOTEPHBIX CETEH, OCHOBBI
WHTEepHET-TEeXHOIOTHii, TUTIOBBIE MPOLIETYPhI
PUMEHEHHS TPOOJIEMHO-OpUEHTHPOBAHHBIX
MPUKJIAJHBIX IPOTPAMMHBIX CPEJICTB B TUCIUILUIMHAX
podeccHoHaNbHOTO IMKIIA U IPO(heCCHOHATBHON
cdepe nesTeNbHOCTH

OIIK-3.VY.]1 ymeer ucnoyib30BaTh COBPEMEHHBIE
UH(OPMALIMOHHbIE U KOMITbIOTEPHbIE TEXHOJIOTUH,
CpeZcTBa KOMMYHHKAIIHA, CTIOCOOCTBYIOIIHE
MOBBIIIEHUIO 3(PPEKTUBHOCTH HAYUHOH U
obOpazoBartenbHOU chep AeATETHHOCTH

OIIK-3.B.1 Bnageer MmeTogaMu MaTeMaTH4ECKOIO




MOACIINPOBAHUA SJICKTPOHHBIX CPEACTB U
TCXHOJIOTHYCCKUX IMPOUCCCOB C UCITOJIB30BAHUCM
COBPEMECHHBIX HH(bOpMaHI/IOHHI)IX TEXHOJIOTHI

OIIK-4 Coocoben
pa3palaThIBaTh U

OIIK-4.3.1 3HaeT MeTObI pacueTa, IPOEKTUPOBAHUS,
KOHCTPYHPOBAHUS ¥ MOJICPHHU3ALINH JICKTPOHHBIX
CPE/ICTB C HCIIOJIb30BAHUEM CUCTEM
aBTOMATH3HUPOBAHHOTO TPOCKTHPOBAHUS

ggzr;;{;;;ﬂpOBaHHoe KOMITBIOTEPHBIX CPE/ICTB
OIIK-4.Y.1 ymeeT ocyliecTBIsATh BIOOp Hanboiee
ObmenpodeccuonanbHbIe fﬁggﬁ?ﬁfﬁ:&oe ONTUMAIBHBIX MPUKIIAIHBIX TPOTPAMMHBIX MTAKETOB
KOMIIETEHIINH oecrietere s ZULS pEllIeHNs COOTBETCTBYIOLIMX 3a/ia' HAY1HOH U
HpoBeeHs 00pa3oBaTeNbHON NeATeIbHOCTH
HCCIeN0BAHHMI H OIIK-4.B.1 Bnageer cCOBpEeMEHHBIMU MPOTrPAMMHBIMU
peleHus cpeactBamu (CAD) MmoaennpoBanusi, ONTUMAIBLHOTO
HHKEHEpHbIX 38184 NPOEKTHPOBAHNSA 1 KOHCTPYHPOBAHNS puOopoB,
CXEM M DJIEKTPOHHBIX YCTPOUCTB Pa3IMYHOTO
(GYHKIIMOHAJIBLHOTO HAa3HAYCHUS
ITIK-1 Cnocoben
dbopMynupoBath
LeJIU U 33]ja4u
HAYYHBIX
UCCJIEI0BAHNM B
COOTBETCTBHH C
TEHACHIUSIMH U
MEepCIeKTHBAMHU
Sizi?;gfmmx [1K-1.3.1 3HaeT npuHLUUIBI TOCTPOEHUS U
CpeICTB 1 (YHKIMOHUPOBAHUSA JIEKTPOHHBIX CPEJICTB U
[Ipodeccruonansueie TEXHOJIOTHYECKUX TEXHOJOTHHICCIHX TPOTieccon
[TK-1.Y.1 ymeeT paccuuThIBaTh pEXUMBI paOOTHI
KOMITETCHIINH MIPOLIECCOB, a TAKXKe
nacreri | ICKTPOHHBIX CPE/CTB
;ﬁ;ﬁ;;l);:XHHKH’ [1K-1.B.1 BnageeT HaBbIKaMu BhIOOpA TeopeTH:{eCKHx
1 HKCIIEPUMEHTAIIbHBIX METOJO0B HCCIIEIOBAHUI
CHOCOOHOCTh
000CHOBAaHHO
BBIOMPATh
TEOPETHYECKHUE U
AKCIIEPUMEHTAIIbHbIE
METO/IbI U CPEJICTBA
pereHus
chopMyITUpPOBAaHHBIX
3a/1a4
E;;;g; 1;2;(;??{ [1K-7.3.1 3HaeT HOpMaTUBHbIE Tpe60BaP£I/I$I K
HPOEKTHO- pa3paboTKe IPOEKTHO-KOHCTPYKTOPCKOM
JIOKyMEHTAIUU
[Ipodeccrnonanpubie KOHCTPYKTOPCKYIO IIK-7.¥.1 ymeer ucnosib30oBaTh CTaHAAPTHI U
KOMITETEHIIUH JIOKYMEHTAIUIO B HOpMaTUBHBIE TPeOOBaHUS TPU pa3padOTKe
COOTBETCTBHUU C
METOJMYECKUMU U JIOKYMEH TAIUH
HOPMaTHBHBIMH [1K-7.B.1 BnaneeT HaBbIKaMH pa3pabOTKU }
T —— JIOKYMEHTAITMHU JUTsl OPTaHU3aIlUN BBITTYCKA U3
[TK-8 Crnocoben [1K-8.3.1 3HaeT coBpeMeHHbIE TEXHOJIOTUYECKHE
TpodeccHoHabHbE pa3pabaTbIBaTh MIPOIIECCHI TPOU3BOICTBA ICKTPOHHBIX CPECTB
KOMIIETEHIIHH TEXHUYECKHE [1K-8.VY.1 ymeer npoBOIUTH aHAINU3 U BBIOOP
3aJlaHus Ha MEPCIIEKTUBHBIX MaTEPUAJIOB, TEXHOJIOTUYECKUX

IIPOEKTUPOBAHHE

MPOIIECCOB U 000PYAOBAHUS JUISI TPOU3BOJICTBA




TCXHOJIOTHYECCKUX

AIIEKTPOHHBIX CPECTB

MPOLECCOB IIK-8.B.1 Bnageer HaBBIKAMHU HOATOTOBKHU
MIPOU3BOJICTBA TEXHUUYECKOTO 3aJ]aHKsI Ha TPOEKTUPOBAHUE
AJIIEKTPOHHBIX TEXHOJIOTHYECKHUX MPOIECCOB MPOU3BOICTBA
CPEICTB AIIEKTPOHHBIX CPEJICTB
ITIK-11 Cnocoben [TK-11.3.1 3HaeT NpUHIUIBI BBIPAOOTKH
obecrieunBaTh pEKOMEHIalluii IO KOPPEKTUPOBKE U ONTUMHU3ALIUN
TEXHOJIOTUYHOCTh MapaMeTpOB U PEKUMOB TEXHOJOTUUECKHUX ONEpaLIHil
AIIEKTPOHHBIX U TEXHOJIOTUYECKUX MPOLIECCOB MPOU3BOACTBA
TpodeccuoHabHbLe CPEJICTB Y MPOLIECCOB | ANEKTPOHHBIX CPEACTB
KOMIIETEHIIHH WX U3TOTOBJICHHS, ITK-1 1.}’.1 YMEET aHaIM3HPOBATH XapaKTEPUCTHKH
OIICHUBATH W3/IeNTUI JIIEKTPOHHON TEXHUKHU U IIPOLIECCOB UX
HKOHOMUYECKYIO U3TOTOBJICHUS
3¢ (HEeKTUBHOCTH [1K-11.B.1 Bnaneer HaBbIKaMH OLICHKHU
TEXHOJIOTUYECKHX AKOHOMHYECKOH 3(PPEKTUBHOCTU TEXHOIOTHUECKUX
IIPOLIECCOB IIPOLIECCOB
[TK-12 Cnocoben
OCYIIECTBIISAT
aBTOPCKOE
COIPOBOKICHHE
TipodeccronabHER. pa3pa(EaTLIBaeMLIX [1K-12.3.1 3HaeT MeToabl 4BTOPCKOTO COMPOBOXICHHS
YCTPOMCTB, IPUOOPOB | pa3padaThIBAEMbIX U3ACIIUNA U TEXHOIOTUUECKUX
KOMIIETEHITHH

U CUCTEM
AIEKTPOHHBIX
CPE/ICTB Ha 3Tarnax
MPOEKTUPOBAHUSA U
MIPOM3BOJICTBA

IIpoueccoB

3HaHu,

MIOJIy4CHHBIE  TIPH

2. Mecro nuctunianHsl B cTpykType OIT
JucnumimHa Mo)keT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX OO0y4arolMMHCS TIpU
W3YYEHUH CIIEYIOIINX AUCIUTIINH:
- «Texunomorust ICy»,
- «TexHonorust cOopku 1 MoHTaxka DC»,
- «OCHOBBI aBTOMAaTH3allUU TEXHOJIOTUYECKUX MTPOLIECCOBY,
- «Texnonorus koHTpoIIst C».

W3y4YECHUHN

Marcpuaia I[aHHOI\/'I JAUCIHUITIIINHBI, HUMCIOT Kak

CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BATHCS IIPU U3YYEHUU APYIUX JUCLUIIINH
- «IIpoekTupoBaHNE TEXHOJIOTHYECKUX CUCTEM,
- «KoHCTpyKTOpCKas M TEXHOJIOTNYECKas IOArOTOBKA IIPOU3BOCTBAY,
- «MoaenupoBaHre KOHCTPYKIIMI ¥ TEXHOJIOTHIT»,
- «ObecrieyeHrne TEXHOJIOTMYHOCTH COOPKU U KOHTPOJIst DC».

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

3. O0BeM U TpyI0EeMKOCTb TUCITUTUIUHBI
Jlanubie 00 o0mieM o0beMe JUCHUILIINHBI, TPYAOEMKOCTH OTAEIBHBIX BHIOB Y4eOHOH PabOTHI MO
TUCITUILIMHE (U pactpeaesieHUue 3TOH TPYT0OEMKOCTH M0 CeMeCTpaM) MpeICTaBICHbI B Ta0IuIIe 2.

TpynoeMKocTb 1o
Bun yuebnoit paboTbl Bcero cemecTpam
Nol
2 3
Oo6was mpyooemxocmo oucyununst, 3E/ (dac) 5/ 180 5/ 180
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 68 68




B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npaktuueckune/cemunapckue 3ansatus (I13), (dac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) o4 54

CamocmosamenvHas paboma, Bcero (dac) 58 58
Buo npomescymounoi ammecmayuu: 3a4der, mudpod. s 33
3aueT, 9k3ameH (3adert, Judd. 3au, Dk3.**) ' '

*x -
HpI/IMeanI/Ie . KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue AUCIUTUIMHbBI

4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUTLIMHEI 10 pa3ieiaM | BUAAM 3aHATHH.

Pa3Z[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6HI/H_[e 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nensbl, TEeMbI AUCHUIIIIMHBI Jexumn |- JIP CPC
(dac) | (gac) (gac)

Paspaen 1. OCHOBBI TOCTPOEHUSI HHTETPUPOBAHHBIX THOKHUX

MIPOU3BOJCTBEHHBIX CUCTEM 3 5

Pa3zgen 2. TexHosorum aBTOMaTu3upOBaHHOTO U 3 5

poOOTH3UPOBAHHOTO IPOU3BOJICTBA

Paspnen 3. Teopernueckue ocHoBbl mpoekTupoBanus I'TIC u ATK 4

Pa3nen 4. Ctparerus u 3agaun konueniun CALS/UTTN 4 5)

Pa3znen 5. InTerpupoBanHas nH(opMaLMOHHAs Cpeaa 4 3 14

PEANPUSITHS

Paznen 6. PazpaboTka TeXHUUECKHUX TPEOOBAHUM K CpEICTBAM 4 5

aBTOMaTHU3aIMU

Pa3zpen 7. Pa3paboTka CTpYKTypbl aBTOMaTU3UPOBAaHHBIX 4 4 5

TE€XHOJOTHYECKUX CUCTEM

Pazgen 8. Cpeactsa aBTOMaTH3allMM OCHOBHBIX, BCIOMOTaTEIbHBIX,

KOHTPOJIbHBIX U TPAHCIOPTHBIX OIeparuii 4 8 4

TII npubopocTpoeHus

Pazgen 9. [IpoekTupoBaHue crielMaJu3upOBaHHBIX TEXHOJOTHYECKUX

Y4acCTKOB, JINHUH 1 KOMIUIEKCOB Ha 0a3e 4 10 10

THUTIOBBIX

Hroro B cemectpe: 34 34 58
Hroro 34 34 58

[IpakTyeckas MOArOTOBKAa 3aKIIOYAETCs B HEMOCPEICTBEHHOM BBIOJHEHUH OOYYarOIIUMUCS
OTIpeIeNIEHHBIX TPYIOBBIX (DYHKIUH, CBSI3aHHBIX ¢ Oy1y1el mpodhecCHOHATBHON JesTEIbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKITHOHHBIX 3aHATHH.

COIlep)KaHI/IC pas3acyioB U TEM JICKITUOHHBIX 3aHATUH HPUBCACHO B Ta6J'II/II_IC 4.

Ta6ﬂ1/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOT'O [UKJIA

Howmep
pasnena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 OCHOBBI [MOCTPOCHUS HHTCTPUPOBAHHBIX THOKHUX IIPOU3BOACTBCHHBIX CUCTCM

?OHGCCOB.
(0]

JIaCTH

T eMaa 1.1 - Ilonamus u onpedenenus unmezpayuu nPoU3800CMEEHHOU U UHGOPMAYUOHHOU
cpeovl
3€uaqu U COJIepKaHue JUCIUIUIMHBL. HayuHble OCHOBBI aBTOMATHU3AIIMHU TIPOU3BOICTBEHHBIX

001eMBI ABTOMAaTHU3alllr IMIPONU3BOJACTB PA3JIMUYHOIO THUIIA. TepMI/IHBI " OIIPCACIICHHUA B

dBTOMaTUu3aluun. I[eﬁCTBYIOHIHC HOPMATUBHO-TCXHHUYCCKHEC NTOKYMCHTHEI 110 aBTOMATH3allHMH.




[TpuHIMIIBI 000CHOBAHMS TOCTAHOBKHU 33/1a4ll aBTOMATHU3AIMKM TEXHOJOTHMUECKOTO IMpoliecca
g:l" I1). ITousitue rudkoiiTexnonorun. [ mbkue mponsBoacTeHHbie cuctemsl (I'TIC).
ema 1.2 - [enu cozoarnus u cmpykmypuposanue npooiemvl

BBICTPOCMEHHOCTh ¥ THOKOCTh KaK OCHOBHBIC 1[EJTH CO3aHMSI HHTETPUPOBAHHBIX
npou3BojicTBeHHbIX cucTeM (UIIC). ABTOMaTu3amnus TeXHOJIOTUYECKUX MTPOLIECCOB Ha
MPUHIIMUIIAX THOKOM TEXHOJIOTHH.
I'uOKoCTh CTPYKTYpHAs, TEXHOJIOTUYECKAs], OpraHU3alMOHHAS U THOKOCTh IO YIIPABJICHHUIO.
Bunet noctpoenus I'TIC nmo opraHu3zaiiioHHBIM, TEXHOJIOTUYECKUM U MPEAMETHBIM IPU3HAKaM
kinaccudukanun. ' TIC ¢ uaTerpanuen Gyuakmuii. CTpykTypa HHTETpUPOBAHHOMN
ABTOMATHU3MPOBAHHOW MPOU3BOJCTBEHHON cucTeMbl. OOIacTH paroHaILHOTO TPUMEHEHHUS
ABTOMATU3UPOBAHHBIX MPOU3BOJICTBEHHBIX CUCTEM M KOMILJIEKCOB. Buibl 1 Ha3HaueHue
aBTOMAaTU3HPOBAHHBIX CUCTEM B cocTaBe nHTerpuposanuou ['TIC.
DneMeHThI MPOU3BOACTBEeHHOM cucteMbl. Texnonornyeckue cucremsl ['TIC. KauecTBo
(YHKITMOHUPOBAHMSI IPOU3BOJICTBEHHOM CUCTEMBI. VICIIONb30BaHEe CUCTEMHOTO TIOIX0a
npu

MPOEKTUPOBAHUM ABTOMATU3UPOBAHHBIX CUCTEM U KOMITJIEKCOB

T'exHoJIorum aBTOMaTU3uPOBaHHOTO U POOOTU3UPOBAHHOIO IPOU3BO/ICTBA.
Tema 2.1 — OcHogvl npoekmuposanusi asmomMamuzayuu npouU3800CMEeHH020 npoyecca
ABTOoMaTH3UpyeMbie (YHKIIUU MMPOU3BOJICTBEHHOW CUCTeMbl. HampaBieHHsl aBTOMAaTH3aIMK B
MPUOOPOCTPOUTEIILHOM  TPOU3BOACTBE.  D(DPEKTUBHOCTH  aBTOMATU3alUU,  KPUTEPHU
3£(beKTI/IBHOCTI/I. Brei6op aBTOMatu3upyembix (PyHKUUNA, OOOCHOBAaHME aBTOMATHU3AIMH I1O
Kaknol Qyaknuu. CIeHApUU TMOCTAHOBKHM 33Jadd aBTOMATH3AIlUM POWU3BOJCTBEHHOIO
nporiecca. Beibop BapmaHTa aBTOMAaTH3allud HA PAaHHEHW CTaauu MPOEKTHUpOBaHMs. MeToanka
aHanu3a U oOcienoBaHus OOBEKTa aBTOMATH3AlMH, pa3pabOTKa MPOEKTHOTO 3alaHus U
TEXHUUYECKUX TPeOOBaHUN Ha MPOEKTUPOBAHHE POOOTU3MPOBAHHOIO MPOU3BOJCTBA. MeToIuKa
000CHOBaHHUs aBTOMATH3allMU IO KaXKJIOM aBTOMATU3HPyeMOH (YHKIIMU U BHIOOpa YpOBHS
ABTOMATHU3alUH.
Tema 2.2 — IIpoexkmuposarnue aemomamuzuposannvix TI1
ABtomatuzupoBanHblii  TII.  Monenu  aBromatuszupoBanHoro TII.  CocraBisromue
aBromatuzupoBannoro TII:  omepauum, nevictBusi, aABwxeHus. LHuxnasl wu  ¢asbl
apromatusupoanHoro  TII.  KosmyecTBeHHBIE, DPOCTPAaHCTBEHHBIE, BpPEMEHHBIE U
nH(popMalMOHHbIE MapamMeTpbl aBTomMaTtuupoBanHoro TII. IIpousBoauTenbHOCT, M THOKOCTH
aBromaTtusupoBaHHoro TII. BpemeHnHble mapaMeTpbl OCHOBHBIX M BCIIOMOTATEIbHBIX JAEUCTBUI
B apTomaTuzupoBaHHoM TII. HaxoxaeHue onTMManbHOTO COOTHOLIEHHUS MPOU3BOIUTEIbHOCTH
u ruOkocTH npu aproMatusanuu TII. YipapinseMocTs n HaOIr01aEMOCTh
ABTOMATU3UPOBAHHON TEXHOJIOTUYECKOUN ONEpaIn.

I'eopeTtnueckre ocHOBEI IpoeKkTupoBaHud I TIC u ATK

Tema 3.1 — OCHOBBI CUCTEMHOTO MPOEKTUPOBAHUS AaBTOMAaTU3aLIUN

[lonsaTne w colepkaHUWE  TEXHOJOTMYECKOrO0 IMPOEKTHUPOBAHMS  aBTOMATHU3MPOBAHHBIX
IIPOU3BO/ICTBEHHBIX CUCTEM M KOMIUIEKCOB. MeTooornueckas, (pyHKIMOHAIbHO-JIOrMYecKas 1
WHXEHEPHO-TeXHUYecKass (OPMYIMPOBKU — 3aJady IMPOEKTUPOBAHUS aBTOMAaTU3UPOBAHHBIX
IIPOU3BOJCTBEHHBIX CUCTEM M KOMIIJIEKCOB. MeTObl CHCTEMHOI'0 aHAJIM3a IIPU IIPOEKTUPOBAHUA
aBTOMATHU3MPOBAHHOTO MTPOU3BOJICTBA. 3anaua npoexktuposanus ['TIC Ha MmakpoypoBHe.
®opMyIMpOBKa 337a4u CHHTE3a aBTOMATH3UPOBAHHBIX ITPOU3BOJICTBEHHBIX KOMIUIEKCOB. Cxema
CHHTE3a, UCXO/IHbIE JaHHBIE /IS IPOBEACHUS CUHTE3a. MeToArKa UCCIIeJOBaHUSI HEOOXOAUMOT O
U JOCTaTOYHOTO YPOBHS CJIOKHOCTM M OLEHKU CTENEHH HOBHM3HBI IpoekTa. KauecTtBo
(YHKIIMOHUPOBAHU U CIOXHOCTh pEaju3alldid CHCTEMbI, KaK KOMIUJIEKCHBIE KpUTEpUHU
IIPOEKTUPOBAHUS TEXHOJIOTUYECKON CHUCTEMBI. CprKT¥ HBII CUHTE3 aBTOMAaTU3UPOBAHHOIO

yp

texHosornyeckoro kommiekca (ATK). Crpykrypa” A B ypoBHsX pa3Ouenus.” CriocoObl
NIPEICTABIICHUS  CTPYKTYPBI TK.” Hcxognas 0aza CTPYKTYPHOIO  IPOEKTHUPOBAHMS
MIPOU3BOJICTBEHHBIX CUCTEM M KOMILIEKCOB. CTpykTypHble 3ieMeHTsl TC (MakpOl’JIE€MEHTHI,
TUNOBBIE 3neMeHThl TC — TeXHOJIOTMYEeCKHE MOAYNH, (PYHKUIMOHAIbHBIE 3JIEMEHTHI

TEXHOJIOQTHYECKUX MOJTYIICH).
Tewma 3.2 — [IpoektupoBanue obecneunBaronux cucrem UTIC
Texnuueckas u = TexHosmormyeckas  moaroroBka _ MIIC.  Cucrembl  obecriedeHus
yakiuonupoBanus (CO®) TTIC wu  cucrempl oOecnedgHus TpeOyeMoro KadecTBa
yuknuonupoBanus (COK®) TITIC. IIpuHuMnbl B3aMMOAEWUCTBUS CHUCTEM OOecredeHus
VHKIIMOHMPOBAHUS C TEXHOJOTMYECKMMHU cucteMamu U komruiekcamu B MIIC. BriOop THna
CKJaznckoi cuctembl. BeiObop mpuniuna npuema 3asB8ok or ATK u o6ecnieuenus 3akazon B UIIC.
Beibop Tuma TpaHCHOPTHOW CHUCTEMbl. AHAIN3 CXE€M TPAHCHOPTHBIX cHucTeM. CHCTeMbl
HHCTPYMEHTAJIBHOTO __oOecrmeueHus, = WX  HccieloBaHMe W pa3paborka.  KaudecTBo
kiinonupoBanuss UIIC u ero oOecreyenune. Kpurepun aHann3a M OLEHKH KauecTBO
yHKIuoHupoBaHus. ObecrieyeHre TpeOOBaHMM CHCTEMbl KauyecTBa IPHU MPOEKTUPOBAHHUU
noaroroske u ¢pynknuoruposannu UIIC. CTpykTypa nHbopMarmoHHoro obeciedenns B UIIC
UIg  peanu3anuil  TpedyeMoro OBHS KauecTBa (yHKUMOHHpOBaHUS. MarepuaibHble U
nHpopmanronuple 1noroku B MHIIC, ux mopenupoBahue uisi oOecriedueHuss 3()PPEKTUBHOTO
TIpaBiieHHd. VIMHUTallMOHHOE MOJEIMPOBAHUE TEXHOJIOTMUECKUX CHUCTEM M KOMIUIEKCOB.
%%/IHaMquCKHe Moznemn ATK, ux npumeHenue s
ooecreyeHus TpeoyeMoro kadectsa pyaknuonnposanus ATK.

CTlpaTeI‘I/IS{ u 3a7auu koHuenouu CALS/MITN
Tema 4 .1 - bazossie npuniUner CALS/MUITH .

Hgo%eccm n drtanbl ku3HeHHoro mukia (OKL[) mznenuii, OCHOBHBIE MOJIOKEHMSI KOHLIEMIUH
CALS/UIIN. 3anaua co3nanus enuHON WHGOPMAIMOHHOW cpeabl u3aenus. OCHOBHBIC 3a/1a4u
konnenmuun  CALS/UIIN. ®akTopel = moBbimieHus A((PEKTUBHOCTH  MPOU3BOJICTBEHHBIX
nporeccoB npu npumeHenuun CALS/UIIN. Cucrtempl, pemaromme 3amauun CALS/UIIA.

GTOﬁOHOFHH npencraBicHust 1 ooMeHa qanabpMU B W1 - TeéxHOIOTHSX.
Tema 4.2 - Cucrtemsl, TexHonoruu u cranaaptel CALS/HUIIN




Buger CALS/MUIIM - cuctem. Mcnoms3oBanne CALS/MIIM — cucrtem. OpraHu3aniiOHHEIE,
nH()OPMALIMOHHBIE U H})HKnaz[HHe (dhopManr30BaHHBIC TEXHOJIOTHH, 00ECTICUNBAIONINE CO3TAHIE
n ynpasieHue CALS/MIIN — cucremamu. 3agaun co3ganus u BHeapenuss CALS/UIIA —
TEXHOJIOTUM, KaK CpEACTB MOBBIIEHUA 3(Q(OEKTUBHOCTA aABTOMATHU3UPOBAHHBIX = CHUCTEM
MPOCKTUPOBaHUSL U yIpaBiieHus. CTaHIapTh LS. Bunel cranmaptoB, Ux KiacCU(pUKAIUS,
Ha3HaueHue U pazButue. CpaBHUTEIbHAS

OIICHKA XapaKTEePUCTUK TPAAUIIMOHHOIO NPOU3BOACTBA U Ipon3BoacTBa ¢ MITM-TeXHOJIOTHIMH.

WHTerpupoBaHHas UH(POPMALIMOHHAS Cpea NPeapUATHS

Tema 5.1 - Unpopmanmonnast cpena npennpusarusi B crpykrype CALS/UIIY — cucrem
[lonatue u coagpxaHue HMHTErpUpoBaHHON wuH(popMmaimoHHou cpeabl (MUC). AnexkBatHoe
MOJIeTTUpOBaHue (PU3NUYECKOro U MH()OPMALIMOHHOIO IpocTpaHcTBa. O0mmas (MHTerpupoBaHHas)
0a3a JaHHBIX [IPOOJEMHO-OPHUEHTUPOBAHHBIX MOJIENIeH IPOU3BOJCTBEHHBIX crcTeM. MHTerpauus
(GyHKUMH_ympaBjieHus JaHHBIMH M yrpaslieHus npoueccamu B PDM-cucreme. CTpykTypa H
cocraB _001el 6a3pl JaHHBIX 00 u3aennu. MoaenupoBaHue oOBEKTOB, Orepaluii, OTHOIICHUN
IpH OOBEKTHO- OPHEHTHPOBAHHOM MOJEIMpoBaHuy. CTpykrypa MUC >KM3HEHHOro MHKIA
u3nenus. Peanuzanus 3anaun uarerpaunn PDM-cuctemsl W cUCTEMBI yIIPaBIEHUS IPOEKTAMU.
OYHKIMOHAIBHBIE BOBMOXXHOCTH coBpeMeHHbIX PDM-cuctem (yrpaBi€Hue XpaHEeHHEM JTaHHBIX
U~ JOKYMEHTaMH; YIOpaBieHHE HH(OPMALMQHHO-CIIPABOYHOM CHUCTEMOH  IpEeaIpUsTHS;

paBiI€HHE KOHCTPYKTOPCKO- TEXHOJOTMYECKOW MOATOTOBKOM MPOM3BOJCTBA; aBTOMAaTHU3alUs
reHepanuu BBIOOPOK U OTYETOB; yr%)aBneHHe W3/IeJIMEM Ha JTalle SKCILIyaTaluu; MOIJECpiKKa
MEHEIKMEHTa KauecTBa). DTarlbl PadOT IO YIpPaBIEHHUIO KOH(UTyparued U3aenus ¢ MoMOLIbIO

-cucteM. KoHnenrtyanpHast cxemMa COBMECTHOM paOQThl CUCTEMBI YIPABICHUS IPOSKTAMH H

vonyns ympasinenus workflow B PDM-cucreme. Illabnon mnpoekra. Illadnon mporuecca.
Co3/1aHK€ 1Ma0I0HOB U paboTa C 1madJI0HAMM.
Tema 5.2 - lurerpupoBaHHble MOJEIN OOBEKTOB U MPOLIECCOB ITPOU3BO/ICTBA
ATpuOyThI (pu3udeckoro oonvekta. MubopManmonHbie MOIEIH U3AETUN, TPOLECCOB U PECYPCOB,
WnuTerpupoBanHag MoJelb  M3A€IMs — OOBEKTa IPOMU3BOJICTBA. OHSITHE  E€IMHOU
WH(POPMAIIMOHHOM MOII§IGJII/I. bazoBble nHTErprpoBaHHbIE HH()OPMALIMOHHBIE MOJIENH YIIPABIICHUS
paznuuHoro ypoBHs. MHdopmanronHble MoAenu H3IENUi, MPOIeccoB U pecypcoB. CBoiicTBa
UHTETPUPOBAHHOM MoJenu uzaenus. Monayin HMHTErpUpOBaHHOM Moxeiau usnenus. Cxema
MOCTPOESHHSI HMHTETPUPOBAHHOW MoJienn u3Acnus. HpopManoHHas MOJIENb TEXHOJIOTHIECKOM
MOATOTOBKMU mpou3BojacTBa. HMHbopManmonHas Moaenp mnpous3BojacTB. HMHbopMalmoHHas
MoJiesb_pecypcoB. Knaccudukaunonusle xa aKTeP[I/ICTI/IKI/I pecypcoB. Pa3Butne u J0mnoIHEHUs
Mmojeneit mpoektupoBanus u yrpasineHust CALS/UTIU — cucrem Ha
OCHOBE KOMIUIEKCHBIX MoJIejiell «00BEeKT-Ipolecc-ocHalIeHue». MHpopMalmoHHble TTOTOKU B
Lexe.

Pa3paboTka TeXHHYECKNX TPEOOBAaHUN K CPEACTBAM aBTOMAaTU3ALNHU
Tema 6.1 — Metoauku 06pabOTKH pe3yabTaTOB aHAINU3a U 00CIIe0BaHMsI IPOU3BOICTBA
Pa3pabotka TexHuueckux TpegoBanuil kK ATK Ha oCHOBe JIOTMKO-CTPYKTypHOro aHangusza T3 u
pe3yabTaTOB OOCIIEOBAaHUS O0BEKTa aBTOMATH3aluu. Pa3paboTka TEXHUICCKUX TPEOOBaHMIA K
000pyZOBaHUIO U cpejacTBaM aBroMartuzaumu _npu npoektupoBanuu ATK. Tpeboanus mo
0€30TKa3HOCTH M PEMOHTONPHUroJHOCTH. TpebGoBanus Oe3nedekTHOCTH. MeTOIuKa OLIEHKU
TEXHUYECKOI'0 YPOBHS M KaueCTBa ()yHKIIMOHUPOBAHUS .
Tema 6.2 — Pa3paboTka TpeOOBaHMH Ha aBTOMATH3ALMIQ 00E€CIIEUHNBAIOLINX ONEpaIii .
AHanmu3  KOHCTpYKUMM oObekTa 00paboTku — (cOopku). _OmnpeneneHue MOBEPXHOCTEH
KOHTaKTUPOBaHUS 00BbeKTa ¢ 3aXBaTHbIMU ycTpoiictBamu (3Y) IIP. YcranoBnenue tpeboBaHuil
Ha HaKOIIEHHE, 110/1ady, OPUEHTUPOBAHUE U MO3ULMOHUPOBAHNE QOBEKTa MAHHITYJIMPOBAHMS.
Bei0op moBepxHocTel, oOecrneunBaloOIUX BbIOIHEHWE AencTBui M apwxkenuil B ATK ¢
TpeOyeMol TOYHOCTBIO. Y CTAHOBJIEHHE TPeOOBaHUN K YCTPOMCTBAM TPaHCHOPTHO-CKIIAJICKOM
CUCTEMBI Ha OCHOBE OpraHM3allMOHHO- TEXHOJIIOTMYECKUX U  IJJAHOBO-DKOHOMHYECKUX
XapaKTepUCTUK TpOU3BOACTBA. Pa3paborka Ttabmuu- wmatpun cBs3u  «[IP — ocHoBHOe
TEXHOJIOTn4ecKoe 00opynoBanue», «I1P — BcriomorarenbHas OCHaCTKa»
JUIsL OIPEJEJICHNS TaPAMETPOB IBHKEHUM.

Pasli)a()on(a CTPYKTYpbl aBTOMaTU3UPOBAHHBIX TEXHOJIOTMUECKUX CUCTEM
Tema 7.1 — Mogenu cHHTe3a aBTOMaTU3HPOBAHHBIX 3JIEMEHTOB
OcCHOBBI OpraHu3alUy KOMIBIOTEPU3UPOBAHHOIO IPOLECCA NMPOEKTUPOBAHUS, MOATOTOBKU U
ﬁ'[ apjeHMs. TUNOBbIE (PYHKIIMOHATbHO-CTPYKTYpPHBIE CXEMbl aBTOMATHU3HPOBAHHBIX YYacTKOB
: IITaMIOBOYHOTO, ~TajJbBaHMUECKOTO, MEXaHOOOPabaTHIBAIOIIETO, MEXaHOCOOPOUYHOTO,
cOOpOYHO-MOHTA)XHOTO ~ Mpou3BOACTB. O0oOmeHHas = cTpykrypHas wmogens TC. Ilenu
MOJIETUPOBAaHUSl TIPOIIECCOB M 3JIEMEHTOB aBTOMATHU3MPOBAHHOTO Yy4YacTKa IPOU3BOCTBA.
HccnenoBanne BapHaHTOB pealM3allMd  TEXHOJOTMUYECKOW CTpyKTypbl. (Cxema CcHHTe3a
TEXHOJIOTUYECKOH CTPYKTYyphl. BrIOOp BaﬁHaHTOB CTPYKTYpHO- KOMIIOHOBOYHOT'O ITOCTPOCHMSI
TexHoJoruueckon cTpykTypbl yuactka WIIC Ha ocHoBe MopenupoBaHusS TpU H3MEHEHHU
pacroyIo’KeHUs] CKJIAJA0B M MX KOJMYECTBA, IpPH pPANIMYHBIX THUMAX M KOHPUIypalusix
TPAHCIIOPTHOM CUCTEMBI, Pa3IMUHBIX NPUHIUIIAX OpraHU3aluyu BbINOJHEHUS 3asBoK il ATK n
gfpymx [IepeMEHHBIX (PaKTOPOB.
AeTMKa 7.2 — NndopmanronHoe oOecriedeHre MPOIECCOB MHTEIUIEKTYaIbHOIO MPOEKTUPOBAHHUS
baza nmaHHBIX aBTOMaTM3UpOBaHHOrO npoekTupoBaHus TC u ee HJIEMEHTOB. MaccuBbl
MIOCTOSIHHOM MH(pOpManuu 0a3bl 1aHHBIX. Anroput™ npoektupoBanus ATK Ha 0aze THIOBBIX
aneMeHToB. IIpuHSTHME W OLIEHKAa MPOEKTHBIX pELIEHUH @pU aBTOMATU3HMPOBAHHOM
npoektupoBanuk. CocTaB M 3aaydl MOACHCTEMbl MH(YOPMAIIMOHHO-TIOUCKOBOTO Q0eCTIeueHUsl,
HTEJUIEKTyalu3anus apTomarn3uposanHoro npoektrpoBanus ATK. ba3a 3Hanuil sxcnepTHoi
cucremsbl npoextupoBanus ATK. IlpeacraBienne u o0paboTKa 3HAHHMM B DKCIIEPTHOM cHUCTEME
npoektupoBanust ATK. IlpoaykunonHbsie mpaBuna u (peiimbl 3HaHui. CTpyKTypa (peiimos
pelieHrs 3aJad  TEXHOJOTMYeCKOro MpoekTupoBaHus. llpumepsl ¢pelMOBBIX Mojeneit
TEXHOJIOTUYECKOr0 MpoeKTHpoBaHus. Pa3paQoTka mporecca (I)XHKLII/IOHI/I oBaus ATK,
Qopmanuzanus U aaroputMmusanus npouecca ¢pynknuonuponanus ATK. Fpa(}ﬁ B3aUMOCBS3EN
VHKIMOHATBHBIX  djiemMeHToB  ATK, ero  moctpoenume. _ Pa3paboTka  anroputma
yukunonupoBanuss ATK. Iloctpoenme unumkiorpamm padotel [P u ATK. Onjlge EIICHUE
BpemeHHbIX xapakTepucTuk ATK. Cocrosume snementa ATK. Cocrosuus ATK. I'pad
OPMUPOBAHHUA COCTOSHUM U nepexonos B ATK.
arpusl coctosguuii ATK. Onenka rorosaoctu ATK.




8 Cp%%TBa aBTOMAaTH3allul OCHOBHBIX, BCIIOMOTaTENIbHbBIX, KOHTPOJIbHBIX U TPAaHCIOPTHBIX
onepauui [II npubopocTpoenus
Tema 8.1 — TexHonoruveckas 00eCreuYeHHOCTh aBTOMATU3UPOBAHHBIX KOMILIEKCOB
[locraHoBKa ® pemieHWe 3a4a4d  BBIOOpPA BHJIOB TEXHOJOTHYECKOTO  000pYHOBaHHS
aBTOMATHU3UPOBAaHHBIX IPOMU3BOJACTB. MeTOonbl aHaiM3a W pacyera TEXHOJOTMYECKOU
00ECIEeYeHHOCTH | aBTOMATU3MPOBAaHHOIO  KoMIulekca.  Knaccudukanms  OCHOBHOW  u
BCIIOMOTATEJIbHON ~ OCHAaCTKM = AaBTOMAaTH3UPOBAHHBIX  TEXHOJIOIMUYECKUX, = TPAHCIIOPTHBIX,
CKJIAJICKUX, HMHCTPYMEHTAJIBHBIX CHUCTEM M KOMIUIEKCOB. HaszHaueHune W (QyHKIMOHAIbHBIC
XapaKTePUCTUKH KAXKA0H U3 KilacCU(PULIMPOBAHHBIX I'PYII OCHACTKH.
Tema 8.2 — MeTOAMKH MPOSKTUPOBAHMSI CPEJCTB TEXHOJOTUIECKOTO QOecIeueHUs .
Konctpykuunu, BBIOOp H_pacder: 3axBaTHbIX ycTpoicTB IIP; BuOpomomarommux ycTpOKHCTB,
OPUEHTHUPYIOIIMX YCTPOMCTB M IMTATEICH; ~ yCTPOWCTB MEKONEPALMOHHOIO U BHYTPHU
OIEePALMOHHOTO TPAHCIIOPTUPOBAHUS; TOBOPOTHBIX U KOOPAMHATHBIX CTOJIOB; MPHCIIOCOOICHUN
— CIIyTHHMKOB; YCTPOWCTB HAaKOIUIEHUS U CKJIaJMPOBAHUS 3arOTOBOK, AETaJEH U KOMIIOHEHTOB;
HAaKOIIUTEJIEH ¥ Mara3uHOB HMHCTPYMEHTOB; YCTAHOBOYHBIX M 32KUMHBIX YCTPOMCTB M Jp.
TexHnueckue cpeacIBa KOHTPOJIbHBIX KOMILIEKCOB M Moaysel. BbiOop aBromMaTH3MpOBaHHBIX
cpeactB KOHTpOJsL. IIpumeneHne poOOTOB HAa KOHTPOJIBHBIX ONepanusx. THIIOBbIe KOMIIOHOBKU
KOoHTpOIbHBIX ATK. VYcTpoiictBa COpPTHPOBKM M KOHTPOJS T€OMETPUYECKMX IapaMeTpOB.
YcrpoiictBa 1e()EKTOCKOIIMM MaTepHajOB M COCIMHCHHMI (CBapHBIX, HasHBIX © Op.).
KoopannatHo-u3mMepuTenbHble MalmIuHbl. KOHTaKTHBIE M OCCKOHTAKTHBIE TAaTUYUKUA KOHTPOJIS
[IapaMeTpPOB U3ICINN U JUAaTHOCTUYECKUX YCTPOMCTB TEXHOJIOTMYECKUX KOMILIEKCOB. KOHTpOIIb
TEXHOJIOIMUYECKHUX IIPOCTPAHCTBEHHBIX, BPEMEHHBIX u pabouunx [1apameTpoB
aBTOMATHU3MPOBAHHOIO IIpollecca, BbIOOP UX ONTHUMAJIBHOTO COOTHOILIEHUS INpU pazpadboTKe
IrOpUTMa (PYHKLIHOHUPOBAHUS 110 KPUTEPHUSIM HH(POPMATUBHOCTH, OOECTIEUEHHSI HAaJIe)KHOCTH U
0€31C(hEKTHOCTH.
Tema 8.3 — Cuctemsl ynpaBieHUs aBTOMaTU3upoBaHHbIMU sieMenTamu ['TIC
Cuctembl  ynpaBlIeHUS TEXHOJIIOTMYECKHMH  KOMIUIEKCAaMH, CTPYKTYpbl UM (QyHKIUH.
ukponpoueccopusie YUIIY. JlokanbHble cUCTEMBI yIpaBiaeHUs Ha 0a3e NPOrpaMMHPYEMBIX
MUKpPOKOHTpoJuiepoB. Mcnons3oBanue [I9BM B cucremax ynpasinenuss PTK. Buasl komang B
IIPOrpaMMe YOPABJICHUS KOMIUIEKCaMHU. YCTPOMCTBAa MHAMKALUM W PETUCTPALMHM B CHUCTEMAax
yIIpaBJICHUS K. C Eﬂ_cTBa ouyBCcTBiIeHUs, uX TUnbl M HazHauyeHue B ATK. Cpencrsa
TEXHUYECKOTO 3 eHI/DII() 3). TeneBu3HOHHBIE
CT3 u CT3 na I[13C-maTpuIiax.

9 [IpoekTupoBaHNe CHEHUAIN3UPOBAHHBIX TEXHOJOIMYECKHX y4daCTKOB, JUHUN U
KOMILIEKCOB Ha 0a3e TUIOBBIX

Tema 9.1 — [IpoextupoBanue ATK 3aroToBUTeN-HOIO 1 00pabaThIBAIOLIETO TPOU3BOICTBA
TumoBble KOMITOHOBKM y4acTkoB, JUHUH u ATK 3aroToBUTENBHBIX M 00paOATHIBAIOIIMX
IIPOLIECCOB, IieNieBble QYHKIMU U O0COOEHHOCTh npoekThpoBaHus. Tunosble ATK mramnoku,
npeccoBanus mactmace, nuths Metauia. ATK Ha 6a3e criennanu3upoBaHHBIX, YHUBEPCAJIbHBIX,
arperaTHbIX U MHOTOLENIEBBIX CTAHKOB_ JJIi TOKApHBIX oOllepauuid, QpesepoBaHUsl, CBEpPICHHUS.
Vyactku, quauu U ATK Ha Oasze oOpaOarbiBatominX LEHTPOB. OCOOCHHOCTH MOCTPOCHMS
aBTOMAaTU3MPOBAHHBIX  YYaCTKOB M  KOMIUIEKCOB HpHU  00paboTKe ¢  NpUMEHEHHEM
npucnocodiaeHuii-cytHikoB. ATK Ha 0a3e TEXHOJIOrM4ecKuX —poOOTOB  (CBApOUHBIE,
OKpacQYHbIE U Jp.), 0COOEHHOCTH NMpoeKTupoBaHus padouei 30061 ATK.

Tema 9.2 — [IpoektupoBanune ATK cO0poyHO - MOHTaXKHOTO POU3BOCTBA .
Co6opounbie ATK. Mertoabl cO0pkH 10 creneHu AuddepeHnnaniuy 1 KOHIEHTPAUK ollepanui
aBTOMaTH3UPOBAHHOTLO  mpomecca. — OOecrieueHHE  TEXHOJOTMYHOCTH  JeTajed  IpH
aBTOMAaTU3UPOBaHHOM  cOOpke. OCOOEHHOCTM  NPOEKTHPOBAHHS  ABTOMATHU3MPOBAHHbBIX
TEXHOJIOTUYECKUX Onepanuid cOQpku. J[ekoMmo3uiyss aBTOMAaTH3UPOBAHHON TEXHOJIOTMYECKOU
orepauuu cOOpku Ha (a3, neicTBUA M ABHXKEeHHA. [IporpaMMupyeMblil 3J€MEHT Omeparuu.
Crnenuduueckie 0COOEHHOCTH MOCTPOECHUS yJacTKOB, IWHUM U ATK MOHTaxa 31eKTpUIeCKuX u
JJIEKTPOHHBIX Y3JIOB HA TEYATHBIX IUIaTax MW MHKpocOopok. PoGotmzanus mporecca
U3TLOTOBJIEHUS ~ DJIEKTPOHHBIX  Y3JI0B 1O  TEXHOJOTMM  IIOBEPXHOCTHOTO  MOHTaXa.
PoOoTu3upoBaHHble y4acTKHM, JMHUM M KOMIUIEKChl HAHECEHUS MOKPBITUM M IOJy4eHHS

}l/}IKIII/IOHaHBHI)IX IUIEHQYHBIX JIEMEHTOB B TEXHQIOTMU MUKPOAJIEKTPOHUKH.

K xontpons uznenuii npubopoctpoenus. ATK koHTposnst maTepuanioB u mnonygaOpHKaToB.
PoOoTtu3anus omnepauui KOHTpOJ JeTajeld, KOMIUICKTYIOIIMX KOMIIOHEHTOB U Y3JIOB.
CrnenuamusupoBanble  ATK nis | BelmosHEHHMsT omnepanuil  repMeTu3alud, I[OATOHKH,
KOMIIIEKTOBAHUSI COOPOUYHBIX MO3UIMNA, HAHECEHUS TacT U JIp.

ObecneueHre HaIeKHOCTH (0€30TKA3HOCTH U PEMOHTONPUTOAHOCTH) U 6e31e(heKTHOCTH
dyaxmuonnposanns ATK.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne Tembl mpakTH4YEeCKUX @OpMBI IPAKTUYECKHUX TpynoemMkocTs, MIPAKTUYECKON | pas3zerna
n/n 3aHATUN 3aHATUN (gac) MIOATOTOBKH, | JIHCLIHMII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4, JlaGopaTopHBIC 3aHATHS




TeMmbl 1a00paTOPHBIX 3aHIATHI U UX TPYTOEMKOCTh IIpuBeeHbI B Tabnuiie 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopatopHbIXx padboT TpynoeMKOCTS, | MPAKTHHUECKOH | pasiena
/11 (uac) MOJATOTOBKH, | JUCIIMII
(dac) JINHBI
Cemectp 1

1 HccnenoBanue yyacTka MpPOW3BOJCTBEHHOM CHCTEMBI 6 4 5.2
C MPUMEHEHNUEM UMUTAIMOHHOTO MOJIETUPOBAHUS

2 | Pa3paboTku UMUTAIIMOHHOW MOJAEIN 6 4 7.1
ABTOMATHU3MPOBAHHOTO TEXHOJIOTHYECKOTO KOMILIEKCa

3 HccenenoBanue 3aBUCUMOCTH XapaKTEPUCTHK 6 4 7.2
MPOU3BOAUTENBLHOCTH U TOTOBHOCTH ATK ot
BEPOATHOCTHBIX COOBITHIA

4 Pa3paboTka TeXHOIOTHUECKOro MapuipyTa, rpaduka u 6 4 8.3
apaMeTpPOB CUCTEMBI YIIPABIICHUS FaIbBAHHYECKUM
MIPOU3BOJICTBOM

5 OrnpezesieHre ONTUMAIBLHOTO pa3Mepa MapTuu 4 2 9.1
W3JICIIHIA, 3aITyCKAEMBIX B IIPOM3BOJICTBO

6 Br160p 1 uccnenoBanue 3arpy304HbIX U MOJAOIIHX 6 4 9.2
yctporictB ATK

Bcero 34

4.4. KypcoBoe NpoeKTHpOBaHNEe/ BBITIOIHEHUE KYPCOBOW PaOOTHI
Y4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.5. CamocrosTenbHas padboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuLE /.
Tabnuua 7 — Bugsl caMoCTOsITeNNbHON pabOTHI U €€ TPYJI0EMKOCTb

Bua camocrositensHOM paboThI Bflzzo’ Cemectp 1, yac

1 2 3
N3yueHne TeopeTuyeckoro Marepuasia 30 30
nucturnHel (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKyuieMy KOHTPOJIIO 14 14
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (/J13)
KonTponbusie pabotel 3a0uHnKoB (KP3)
[TonroroBka Kk MPOMEXXYTOYHOH aTTeCTalluU 14 14
(I1A)

Bcero: 58 58

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00yUaroIUXCs MO JUCIUIUIMHE (MOJIYJIIO)
Y4eOHO-MeToAMYEeCKHEe MaTeprabl JAJIsl CAMOCTOSITENIbHOM paboThl 00yJaroMXcsl yKa3aHsl B IL.1. 7-11.

6. IlepedeHb MEYaTHBIX U IEKTPOHHBIX YICOHBIX M3aHUN
[TepeueHb ne4YaTHBIX U NMEKTPOHHBIX YUEOHBIX M3IaHUN:
1. Jlapur B.II. UHTerpupoBanHble mpon3BoacTBeHHBbIC cucTteMbl u WIIN- TexHomoruu: ydyeOHOE
noco6wue / B.IT. JTapun. — CII16.: TYAIIL, 2016. — 189 c. ISBN 978-5-8088-1162-1 100



2. VndopmanmoHHas MNOJAEpKKA MXU3HEHHOTO IUKJIA U3JAENIUA MAIIUHOCTPOCHHUS : MPUHLHUIIBI,
cuctembl u TexHonmoruu CALS/UIIU: yue6. mocobme s CTyIeHTOB BbICHI. yueO. 3aBemenuid / [A.H.
Komios, FO.®. Hazapos u ap.]. — M.: U3narensckuii nentp «Axanemus, 2007, —

304 c.

3. Jlapun B.I1., HoBukoB A.E. MeTonuueckue yka3aHusl K BBIIIOJHCHHIO JaOOpaTOPHBIX paboT 1o
muciuminHe «MHTerpupoBaHHble Ipou3BoACcTBEHHbIE cuctembl U UM -TrexHonorum». [DneKTpoH. pecypc
kadenpsl |, Uad. Cucrema kadeapsr 23. Pexa. 2019.

4. Paznopoxusiii A.A. Opranuzanysi IpOU3BOJCTBA M YIPABICHHUE MPEINPUATHEM: YICOHUK /
A. A. PaznopoxHsiil. - M.: Dk3ameHn, 2009.

S. Cocuun O.M. OcCHOBBI aBTOMATHU3alMHA TEXHOJIOTMYECKUX IIPOLIECCOB U TMPOU3BOJCTB : yueo.
nocoOue JuIst CTy. BhICII. yue0. 3aBenenuid. M.: 3marenbckuii ieHTp «Akamnemusi», 2007.- 240 c.

6. Hlannpos b.B. Texuuueckue cpencTBa aBTOMAaTU3ALNH ;| YIEOHHK 7S CTY/I. BBICIIL yue0. 3aBefeHUi
/ b.B. lanapos, A.Jl. YynakoB. — M.: U3narenbckuii ieHTp «Akanemus, 2007. — 368 c.

7. TlepeueHb 3JIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOH ceTu «IHTepHeT)
[lepeyeHb >NMEKTPOHHBIX 00pA30BATENBHBIX PECYpPCOB HH(OPMAIIMOHHO- TEIEKOMMYHUKAIIMOHHOW CETH
((I/IHTepHCT», HGO6XOILI/IMI)IX AJIs1 OCBOCHH A AUCHUILIIMHBI IPUBCACH B Ta6JII/III€ 9.

Tabmuma 9  —  IlepeueHb  BJIEKTPOHHBIX  OOpa3oBaTENIbHBIX  PECypcoB  HMH(pOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «HTepHEeT»
URL agpec HaunmenoBanue
http://lib.aanet.ru/ Joctyn B ObC «Jlaub» ocymmecTsisiercs o 1oroBopy Ne 26 u Ne27
or 31.01.2021
Hoctyn B O9bC «ZNANIUM» ocymecTBisiercs 1o gorosopy Ne 058
or 27.02.2023 .
Hoctyn B ObC «}OPAUT» ocymectBisiercs o goroopy Ne 257 ot
29.05.2023
8. [lepeuenb MHPOPMAITMOHHBIX TEXHOIOTHH
8.1. [lepeyenp  mporpaMMHOro  OO€CHEYEHHUs,  MCIIOJIB3YEMOTO  IpU  OCYLIECTBICHUU

00pa30BaTeNbHOro Mpolecca No JUCIUIINHE.
[Tepeuens UCTIOIB3yEMOT0 MPOTPAMMHOTO OOecTieueHus npeacTaieH B Tabnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaunmenoBanue

He npenycmotpeno

8.2. Ilepeuerp  MHPOPMAIIMOHHO-CIIPABOYHBIX  CUCTEM,HCIIOJIB3YEMbIX TPH  OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIMHE
[Tepedyens ucnoyb3yeMbIx HHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM TIPEICTaByIeH B Tabmuie 11.

Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MartepuanbHo-TeXHHYecKas 06a3a
CoctaB MarepHaIbHO-TEXHHUECKOW 0a3bl, HEOOXOAMMOM Uil OCYLIECTBICHHUS 00pa30BaTELHOTO
nporecca Mo JUCIUIUINHE, TIPEeICTaBIeH B Tabmumel 2,

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBanue cocTaBHON 4acTu Howmep aynutopun
/T MaTepHaTbHO-TEXHUICCKOM 0a3bl (ipu HEOOXOTUMOCTH )



http://lib.aanet.ru/

1 MynbTuMeauiiHas JIEKIMOHHAS ay TUTOPHUS

2 Crneunanu3upoBaHHas 1a0opaTopusi «ABTOMATH3ALUS 13-17
KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOTO MPOSKTUPOBAHUS U
KOMIIBIOTEPHOT'0 MOJICTTUPOBAHUS»

10. OueHo4HBIE CpeACTBA TSI IPOBEICHHUS IPOMEKYTOUHOU aTTECTAIIMH
10.1. CocraB OIICHOYHBIX CPEICTB ISl MPOBEICHHS POMEXYTOUYHON aTTECTAlUN O0YUYaIOIIUXCS IO
TUCIUILTNHE TIPpUBE/eH B Ta0uie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Ik IPOBEIICHHSI TPOMEKYTOYHOM aTTeCTAIlH

By npomeKyTo4HON aTTeCTaluy IlepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Crmmcok BOITPOCOB K 5K3aMCHY.

10.2. B kadecTBe KpHUTEpUEB OIEHKA YPOBHA CQPOPMUPOBAHHOCTU (OCBOCHHMS) KOMIETCHIIMN
00yJaromuMuUCs TPUMEHsIeTCsl S5-0ajulbHasi MIKalla OLEHKHA C(HOPMHUPOBAHHOCTH KOMIIETEHIHH, KOTOpas
npuBeneHa B Tabnune 14. B Teuenue cemectpa MoKeT ucronb3oBarbest 100-0ampHas mikaiza MOIYJIbHO-
PEUTHHIOBOM  CHCTEMBI ~ YHHBEPCHUTETA,  IIpaBUJa  MUCIOJIB30BAaHHWA  KOTOPOM,  YCTaHOBJICHBI
COOTBETCTBYIOIIMUM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y ATI.

Tabmuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHIUI

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITIN
5-0ayuipHa MIKaiia PaKTep (bopvmp

— o0yyarouuiics riyooKo U BCECTOPOHHE YCBOWJ MPOTrpaMMHBIN MaTepuai;

— YBEpPEHHO, JIOTHYHO, ITOCJIEJ0BATEIBHO U TPAMOTHO €T0 U3J1araeT;

— OMMpasCh Ha 3HAHUS OCHOBHOM W JIOTIONHHUTEIBHOM JIUTEPATyphbl, TECHO
«OTJIMYHO MPUBSI3bIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHHUS C MPAKTUYECKOH NESATEITHHOCTHIO
«3aYTEHO» HaTPaBJICHHUS;

— yMelio 000CHOBBIBAET M apT'yMEHTHUPYET BbIJIBUTaEMbIEe UM UJIEH;

— JIeTIaeT BBIBOJBI 1 0000IIECHNUS;

— cBOOOIHO BJIQJICET CHCTEMOH CIIEIMAIM3UPOBAHHBIX MTOHITHH.

— o0yyarouuiicss TBEpAO YCBOWJ MPOTPaMMHBIN MaTepuajig, TI'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, ONUpPasCh Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;
— HE JIOMYCKaeT CyLIIECTBEHHBIX HETOYHOCTEM;

:Zgggﬁg: — YBSI3bIBA€T YCBOCHHBIE 3HAHUS C MPAKTUYECKON AESITEbHOCThIO HAIIPaBJICHMUS,
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeNaeT BBIBOJIBI M 0000IEHUS;
— BJIAJICET CUCTEMOM CIIENNAIN3UPOBAHHBIX IOHATHH.
— oOyyarouuiicss ycBOMJI TOJbKO OCHOBHOH MpOTrpaMMHBIN Marepuali, 0
CYILIECTBY M3JIaraeT €ro, ONMPasch Ha 3HAHUS TOJILKO OCHOBHOM JINTEPATypHI;
— JIOITyCKaeT HEeCYILECTBEHHbIE OIINOKU U HETOYHOCTH;
«yZI0BJIETBOPUTEIIBHOY . .
GAITCHOY — UCTIBITBIBAET 3aTPYJHEHUS B IPAKTUUECKOM PUMEHEHUH 3HAHUM HaIlpaBJICHUS;

— c51ab0 apryMeHTHPYET Hay4uHbIE MOJIOKEHHUS,
— 3aTpyAHsieTcsa B (OpMYIMPOBAaHUU BBIBOJOB U 0000IIEHUN;
— YaCTUYHO BJIAJICET CUCTEMOMH CIIENMaIN3UPOBAHHBIX OHSITHH.

— 00y4aroluiics He YCBOUJ 3HAYUTEIbHON YaCTH MPOrPaMMHOT0 MaTepuana;
— JIOTIYCKaeT CYIIECTBEHHbIE OMMOKU U HETOUHOCTH MPH PACCMOTPEHUU MPOOIIeM
«HEY/IOBJICTBOPHUTENFHO» | B KOHKPETHOM HaIpaBIICHHN;
«HE 3aUTCHO» — HCTIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHIA;
— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHHUS;
— He (OpMYJIHPYET BHIBOJOB M 0000IICHUH.

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa peICTaBIeHb B Tabuie 15.

Ta6muma 15 — Boripocs! (3agaun) 1u1st 95K3aMeHa




Ne Kon
[lepeuens BOmpocoB (3a7au) Ui SK3aMeHa
/11 WHIUKAaTOpa
1 | Kak obecrieunBaercst 6230 1aHHBIX (GYHKIIMOHUPOBAHKE yJacTKa mpou3BoacTBa. | YK-1.3.2
2 | PemeHne Kakux 3a/1a4 KOHCTPYKTOPCKO# MOATOTOBKH ITPOU3BOJICTBA.
MOJEP>KUBAIOTCA HH(DOPMALIMOHHON CPEOH MPEeAPUSITHSL.
3 | Hokaxute 3pHEeKTHBHOCTD 3JIEKTPOHHOTO KOHCTPYKTOPCKO-TEXHOIOTHUECKOTO
JIOKyMEHTO000pOoTA.
4 | Ot kakux (akropoB 3aBUCUT ObICTpOTa pearnpoBanus TC Ha BO3MYIICHUS B
OCHAIIIEHUH CUCTEMBI.
5 | PaccMoTpuTe BapuaHThI peIICHUs 3aa4K IPUHSITUS PELICHUI TPU BO3HUKILIEM
BOo3MyIleHUHU. Ha kakoil nHpopMaMoHHOM noaepkke OyayT 6a3upoBaTbes
paccMaTpuBaeMble BapHAHTBHI.
6 | [lepeuncnure Buas nHpOpMaIu B cTpykType TC TpeThero CTpyKTypHOTO
YpOBHSI aBTOMATH3AIIUH.
7 | [Ipoananu3upyiite 3pPeKT OT BHEAPCHUS HIEKTPOHHOTO TEXHOJIOTHYECKOTO
JIOKyMEHTO000pOoTA.
8 | IIpoBenure aHanu3 uHdGOpMaLMOHHO-yIpaBistonKx cBszerd B TC BTOporo
CTPYKTYpPHOTO YPOBHSI aBTOMAaTU3ALIUH.
9 | UudopmanmonHo-ynpasistonias 4acts npoekra ACY TC nomkHa copepxarh
pa3paboTKy BUIOB U COAEpKaHUsI MHPOPMAITMOHHOMN MOIEPKKHU BBIITOIHAEMBIX
IIPOLIECCOB.
10 | ITepeuncnure Buabl nHbOpManuu B ctpykType TC BTOPOro CTpyKTYpHOTO YpOBHS

aBTOMaTHU3aluu.




11

PaccmoTpute nHbopmanmonnsie cBs3u Mexxay ACY ydacTka mpou3BOJICTBA U
ATK.

12 | Yro siBAsieTcst pe3ysIbTaTOM YHOPSA0UYMBAHUS TIOTOKA PadOT B MMPOEKTE. VK-2.3.2
13 | Yro siBAsieTCs pe3ysbTaTOM YHOPSAOUUBAHUS YIPaBIEHHs pab0Toil B IPOEKTE.
14 | Yro coboii mpencrapiseT HHPOPMAITMOHHBIN HAOOP M YTO OH COJICPKUT.
15 | Yto coOoii npeacTaBiasieT MOLYJIb JaHHBIX.
16 | PaccmoTpuTe BHIIBI U COIEPIKaHUE MOJTYJIS IAaHHBIX.
17 | PaccmoTpuTe 0COOEHHOCTH CTPYKTYPUPOBAHHBIX IEKTPOHHBIX JOKYMEHTOB.
18 | PaccmoTpuTe 0COOEHHOCTH HECTPYKTYPHUPOBAHHBIX AJIEKTPOHHBIX JOKYMEHTOB.
19 | Yro naer ucnosib30BaHNE MHTEPAKTUBHBIX JIEKTPOHHBIX JOKYMEHTOB I10
CPaBHEHMIO C OyMayKHBIMH.
20 | CpaBHuTenbHAS XapaKTEPUCTHKA [IEHTPAIIM30BAHHBIX M PACIIPE/ICIIEHHBIX CHCTEM
ACY.
21 | Crpykrypa ACY ydacTka MeXxaHOOOpaOaThIBAIOIIETO MPOU3BOICTBA. OIIK-2.3.1
22 | Crpykrypusie ypoBau ACY 11 u pemraemblie 3a1a4H. OIIK-2.V.1
23 | PaccmoTtpuTe opranu3anoHHO-TeXHOJornueckue 3aaaun ACY I1. OIIK-2.B.1
24 | Paccmorpurte 3amaun qucneraepckoro ynpasinenus ACY I1.
25 | OyHKUMOHANIBHAS CXEMa YIPABICHUS PEXUMAMU TEXHOJIOIMUYECKOTO
000py10BaHUs.
26 | Crpykrypa ACY nexa.
27 | IlpaBuia mocTpoeHHs aIrOPUTMOB (PYHKIIMOHUPOBAHUS aBTOMaTU3UpoBaHHbIX TC
28 | IIpaBuna moctpoeHus nukiaorpamm pyaxmnuonupoanus TC.
29 | PaccmoTpuTe nocienoBaTebHOCTh PEIIEHUS 3a/1a4 IPOSKTUPOBAHUS
ABTOMATH3UPOBAHHOM TEXHOJIOTUIECKOH OTepaIyy.
30 | ChopmynupoBaTh OCHOBHOE COIEPIKAHUE TIOHATUSA UHTEMPUPYEMOCTH OIIK-3.3.1
MIPOU3BOJICTBEHHON CHUCTEMBI. OIIK-3.VY.1
31 | Yka3arb ocHoBHbIe 11eu co3nanusg UTIC. OIIK-3.B.1
32 | Kak popMHUpyIOTCS LU PH Co3aHnk KoHKpeTHo# UTIC.
33 | Kakwe 1ienu npecieayroTes py MIAHUPOBAHUH TIPOLiecca 00CIIeJOBaHMUs 3eIH I
34 | Haiire onpenenenre TC KOHTPOJIS.
35 | [puBeauTe MPUMEP HEPAPXHUYHOCTH MTOCTPOEHHS CTPYKTYpHI crcteMbl UTIC.
36 | PaccMOTpUTE PHUHIIMIT COBMEIICHUS BEICOKOH MPOU3BOAUTEIBHOCTH
yauBepcaibHocTu B I'TIC.
37 | PaccmotpuTe peanusaiuio npuHnuna pyukiuonansaoctd [TIC.
38 | PaccMoTpuTe peanu3anuio npuHImna MmoayisHoctu I'TIC.
39 | Kakue OCHOBHBIC 3a/1aU¥l PEIIAIOTCS MTPU 00CIIEIOBAHUN H3eTHI — 0OBEKTOB
IPOM3BOJICTBA.
40 | Kakue XapakTepUCTHKH UMEIOT OPTaHU3alMOHHO-TEXHOIOTHYECKHE CTPYKTYPBL.
41 | VkaxkuTe MPUHIHUIILI pa3paboTKu QyHKIMOHATLHON cTpyKTypsl TC.
42 | B yeM 3aKJIIOYAETCS peaTn3alus PUHIUIA THOKOCTH Tpu noctpoennu ['TIC.
43 | PaccMOTpHUTE IPUHIMAIT 00ECTIEUCHHST MAKCUMAITBHOM TIPEIMETHOM 3aMKHYTOCTH
npousBojcTBa B ['TIC.
44 | PaccmorpuTe QYHKIIMM HHTETPUPOBAHHOM CHCTEMBI TEXHOJIOTHYECKOTO
o0ecrieyeHus CO3/1aHus MPOIYKIIUH.
45 | Kakue 33124 peIiaroT CUCTEMBI 00ECTIEUEHHs KaueCcTBa (YHKIIMOHUPOBAHUS
UIIC.
46 | Cpopmymupyiite 3anauy npoexruposanus [TIC.
47 | Yro orpaxkaer QpyHkunonaibHas crpykrypa I'TIC.
48 | Kak ¢popmupyercst QyHKIIHOHAIbHAS CTPYKTYpa MHOTOYPOBHEBOM CHCTEMBI
ynpasnenus I'TIC.
49 | Kakue 3a1aum peInaroT CUCTeMBI obecriedeHns Gpynkuuonuposanus UIIC.
50 | PaccmotpuTe QYHKINHM, BBHINOIHAEMbIE ABTOMATH3MPOBAHHBIM TEXHOJIOTHYECKUM




KOMIIJICKCOM.

51 | PaccmoTpuTe coepikaHue 3ajaui CHHTE3a CKJIAJICKOW CUCTEMBI y4acTKa COOPKH.

52 | Kak pemaercs 3agaua BpiOOpa BapuanTa aBromMatuzanuu TII.

53 | Kakue Bo3MyIIeHHsI MOTYT HIMETh MECTO B TIOJICICTEME KOHTPOJISL M YIIPABJICHUS
Ka4yeCTBOM.

54 | PaccmotpuTe ucTOUHUKHU BO3MYIIeHUH B TC OT 00BEKTOB H3TOTOBJICHHS H
BapHaHTbl pearnpoBaHMsL.

55 | Paccmorpure ncrounnku Bo3myieHuit B TC oT opranu3anuu np-Ba u BapuaHThl
pearupoBaHus.

56 | Paccmorpute nctouHuky Bo3MymieHui B TC OT TEXHOJIOTHYECKUX ONEepaiii 1
BapHUaHThl pearnpoBaHUs

57 | Paccmorpure ucrounnku Bo3myueHni B TC 0T ocHaleHNs: CUCTEMBbl M BAPHAHTBI
pearupoBaHus.

58 | Paccmotrpute uctounuku Bo3myineHuil B TC oT 00CTy)KMBaIOIIKUX KaJIPOB U
BapHaHTbl pearnpoBaHMsL.

59 | Kakue pa3nuyaroT BUIbl THOKOCTH TEXHOJIOTHYECKUX CUCTEM.

60 | Kakum 06pazom oCyIIecTBIsETCS B3aUMOJICHCTBUE MPOSKTHBIX U OIIK-4.3.1
npou3BoJcTBeHHBIX cucteM B UTIC. OIIK-4.V.1

61 | HasnaueHue u perraeMbie 3a7auu cucTeMbl HHGopMarmonHon noaepxku KL OIIK-4.B.1
U3JeNusl.

62 | Lenmu MmogenupoBaHust MPOU3BOICTBEHHBIX CUCTEM.

63 | Kakue 3agaum pemaroTcsi MOICIMPOBAHNEM ITPOU3BOJACTBEHHBIX CUCTEM.

64 | PaccmoTpuTe npuMeHseMbli anmnapat MOJeIUPOBaHUs IPOU3BOICTBEHHbIX
CHUCTEM.

65 | ®yHKUHOHAIBHO-TIApAMETPUUECKUE MOJIENIN IPOU3BOJICTBEHHBIX CUCTEM.

66 | PaccmoTpuTe BXOIHBIE TapaMeTphl PYHKINOHAIBHO-TIAPAMETPUYECKIE MOJICIN
IIPOU3BOJICTBEHHON CUCTEMBI.

67 | PaccmoTpuTe KOHTpOJIMpPYEMbIE TapaMeTpbl (PyHKIIMOHAIBHO-TTApaMETPUIECKUe
MO/JIEIH POU3BOICTBEHHOMN CHCTEMBI.

68 | PaccmoTpuTe BBIXOAHBIE apaMeTphl () yHKIIMOHATbHO-TApaMETPHUUECKUE MOIEITH
IIPOU3BOJICTBEHHOW CUCTEMBI.

69 | PaccmoTpute ynpasisomye napaMmerpsl pyHKIIMOHAIBHO-TIApaMETPpUIECKHe
MO/JIEIHN POU3BO/ICTBEHHOMN CHCTEMBI.

70 | PaccmoTpuTe coiepskaHue TPYIITBI PYHKIHHA yIpaBiieHUs: TOTOKOM padot PDM- IK-1.3.1
CUCTEMBI. IIK-1.V.1

71 | PaccmoTpute copepkaHue rpymnibl QyHKIHMM TpOTOKoIMpoBaHus padot B PDM- IIK-1.B.1
CUCTEME.

72 | 3apaun ontumanbsHoro ynpasieHus TII.

73 | CpeacrBa peanuzaluy 3a/1a4 ontuMaibHoro ynpasienus TI1.

74 | ®yHKIHMOHAIbHBIE CXEMbl aBTOMATU3alMU. [[pUHIINIIBI TOCTPOECHUS.

75 | Bunsl u300pakeHust IeMEHTOB (PYHKIMOHAIBHBIX CXEM aBTOMATHU3aLIMH.

76 | Kak pexoMeHayeTcs BHIIONHATE Tpaduyeckiie 0003HaueHHs Ha (PYHKITMOHATBHBIX
CXeMax.

77 | Paccmorpure ynpasistonme gynkuuu ACY TII.

78 | Paccmotpute nndopmarmonnsie pynkiun ACY TIL

79 | Paccmotpute Bcriomorarenbubie Gyakmmn ACY TII.

80 | Lentpanu3zoBanusle u pacupeneneHubie cucteMbl ACY ITu ACY TIL

81 | [lpuHUIMTIEI OpraHu3anyn eHTpanu3oBanHbix cucteM ACY ITu ACY TII.

82 | Ilpuanmme! opranu3anuu pacnpeaeieHabix cucreM ACY I u ACY TIL

83 | PaccmoTpuTe mipoliecc yrpaBieHus KoH(UTypamuen n3einus B Konctpykropckom | IMK-1.3.1
KOHTEKCTE. IK-1.V.1

84 | Bumasl UMUTAIIMOHHBIX MOJIEJICH, IPUMEHSIEMbIE TIPU TEXHOJIOTHYECKOM I1K-1.B.1




MIPOCKTUPOBAHUH.
85 | Llenu u 3aa4M BBITTOJTHEHUST MMUTAITMOHHOTO MOJICITUPOBAHHMS TTPU
TEXHOJIOTHYECKOM MPOEKTUPOBAHUMU.

86 | Kak kiaccupuiupyroTcst TEXHOJIOTHIECKHAE CHCTEMBI. I1K-7.3.1

87 | Urto coboii mpeacTaBiseT HaICKHOCTh TPOU3BOJICTBEHHOM CUCTEMBI. [K-7.¥.1

88 | Kak onpenenstoTcs 1€/ aBTOMATHU3aI[MH B 3aBUCUMOCTH OT CLICHApHs I1IK-7.B.1
MIPOCKTUPOBAHUSI.

89 | Uro moHMMaeTCs MoJi CHCTEMHBIMH CBOMCTBAMH IPOU3BO/ICTBA. I1K-8.3.1

90 | Yto BXOAHMT B MOHSATHE CBONCTB ITPOU3BOICTRA. I[1IK-8.V.1

91 | PaccmoTpuTe CBOMCTBA MPOU3BOICTBA U3BECTHOrO Bam npennpusrusi. I1K-8.B.1

92 | Kak ¢opMUpPYIOTCSI CHCTEMHBIE CBOMCTBA MPOU3BO/ICTBA.

93 | Ot kakux (hakTOPOB 3aBUCUT CIOKHOCTh ITPOU3BOJICTBA.

94 | PaccmoTpute ocHOBHBIE TpuHIUIBI TocTpoenus ['TIC.

95 | [lon melicTBMEM KakuX (PAKTOPOB U3MEHSIOTCS CUCTEMHBIE CBOICTBA
96 | mpou3BOJCTRBA.

97 | 13 xakuxX yKpYHHEHHBIX pa3/iesloB COCTOUT CTpykTypa bJl n3nenus. IK-11.3.1
98 | Kakum oOpa3om ocymiecTBiusercs npoekrupoanue TII ans chopmupoBanHoit IK-11.V.1
TPYIIIBI U3IETUH. I1K-11.B.1

99 | Yro orpaxkaroT napameTpsl Bxona B mojaenu TC.

100 | PaccMoTpuTe HepapXUIHOCTH IOCTPOCHHUs crcTeM yrpasienus B UTIC.

101 | Kakne npyHIHUIIBI TIOJI0KEHBI B OCHOBY PeaJIM3allii OpraHU3allMOHHO-
TE€XHOJIOTUYECKUX CTPYKTYP.

102 | Yto oTpaxkaroT nmapaMmeTpbl Beixonaa B moaenu TC.

103 | Kakue cBs31 JOKHA coziepKaTh (PyHKIIMOHAIBHAS cXeMa aBTOMaTH3UPOBAaHHOMN
TC.

104 | IlpoBenuTe aHamM3 UHPOPMALMOHHO-YIIpaBIstonuX cBsizeld B TC nepBoro
CTPYKTYpPHOT'O YPOBHSI aBTOMAaTH3aL1H.

105 | PaccMoTpuTe BUIBI AIEKTPOHHBIX TOKYMEHTOB IIPH KOHCTPYKTOpCKo# nmoaroroBke | [TK-12.3.1
IIPOU3BO/ICTBA.

106 | PaccMoTpuTe BUABI 31€KTPOHHBIX 10KyMeHTOB nipu TIIII.
107 | PaccMoTpuTe BUABI SJIEKTPOHHBIX JOKYyMEHTOB mipu TOwHP.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne i/ [Tepeuens BonpocoB (3a1a4) A 3aueTa / au . 3a4cTa
p p ( & )ﬂ 8 (b(b HHJUKATOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp Tem 1Is1 KypCOBOIO MPOEKTHPOBAHMS/BBIMOIHEHUS KYpCOBOM pabOThl MpPENCTaBICHBI B
Tabmuie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypcoBOil pabOThI

Y4eOHBIM IIaHOM HE MPEIYCMOTPEHO

Bonpockl s mpoBeneHUs NMPOMEXKYTOYHOH aTTecTallii B BUJE TECTUPOBAHUS IPEJICTaBICHBI B
tabmmre 18.
Tabnuua 18 — I[IpumepHsbIil nepeyeHb BOIPOCOB /sl TECTOB
Ne . Kog
[TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
/11 WHIUKATOpa

1 | Kak obecrieunBaercst 6a30ii JaHHBIX (PYHKITMOHMPOBAHUE ydacTKa mpous3Boactea | YK-1.3.2




Penmenne kakux 3a1a4 KOHCTPYKTOPCKOM OATOTOBKU ITPOU3BOJCTBA
MOJIEP>KUBAIOTCS MH)OPMAIIMOHHON CPEIoi MpeInpusThs

3 | Hoxaxute 3¢(peKTUBHOCTh 3JIEKTPOHHOIO KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO
JIOKyMEHTO000pOoTa
4 | Ot kakux GakTopoB 3aBUCHUT ObIcTpoTa pearupoBaHust TC Ha BO3MyIIEHUS B
OCHAIIIEHUU CUCTEMBbI
5 | PaccmoTrpute BapuaHThI pelIeHUs 3a/1a4i MPUHATHS PELICHUN IPU BO3HUKIIEM
Bo3MylleHnu. Ha kakoil nHpopMannoHHOMN noaep:xke 0yayT 6a3upoBaThCs
BapUaHTbI
6 | [lepeuncnute Buasl nHpopmaruu B ctpykrype TC TpeTbero cTpykTypHOTO
YPOBHSI aBTOMaTH3aL[UH
7 | Ilpoananu3upyiite 3pGEeKT OT BHEAPEHUS FNEKTPOHHOIO TEXHOJIOIMUECKOTO
JIOKyMEHTO000pOoTa
8 | I[IpoBeauTe ananm3 HHGOPMAIIMOHHO-YIIPaBIAIONINX cBs3el B TC BToporo
CTPYKTYPHOTO YPOBHS aBTOMATHU3aLUU
9 | Undpopmannonno-ynpasistomas yacts npoekra ACY TC nomxHa coaepxarb
pa3paboTKy BUIOB U COEpKaHMs HH()OPMAIIMOHHOH TTOAJIEPIKKU BBITTOTHIEMBIX
IPOLIECCOB.
10 | ITepeuucnute Buasl HHGOpMaruu B cTpykrype TC BTOpOro CTpyKTYpHOTO YPOBHS
aBTOMaTHU3aluU
11 | Paccmotpure napopmarmonnsie cBsa3u Mexay ACY ydacTka Ipou3BOJICTBA U
ATK
12 | Yro siBAsieTcst pe3ysIbTaTOM YHOPSI0OYMBAaHUS TIOTOKA PadOT B MIPOEKTE VK-2.3.2
13 | Yro siBHsieTcst pe3ysbTaTOM YHOPSI0UYMBAHUS YIPABICHUS PabOTOM B IPOCKTE
14 | Yro coboit mpencraBisgeT HHPOPMAIMOHHBIN HAOOP U YTO OH COJNCPKHUT
15 | Yro coboii mpeacTaBiIsieT MOIYIb JaHHBIX
16 | PaccmoTpuTe BUIBI U cOZlepKaHUE MOl JaHHBIX
17 | PaccMoTpuTe 0OCOOEHHOCTH CTPYKTYPHUPOBAHHBIX dJIEKTPOHHBIX JOKYMEHTOB
18 | PaccmoTpuTe 0COOEHHOCTH HECTPYKTYPUPOBAHHBIX 3JIEKTPOHHBIX IOKYMEHTOB
19 | Yro maer ucronb30BaHIE MHTEPAKTHBHBIX AJIEKTPOHHBIX JOKYMEHTOB I10
CPaBHEHUIO C OyMaKHbIMU
20 | CpaBHUTENbHAS XapaKTEPUCTUKA IEHTPAIIM30BaHHBIX U PACIIPE/ICIEHHBIX CHCTEM
ACY
21 | Crpykrypa ACY ydacTka MexaHOOOpabaThIBaIOIIEro MPOU3BOCTBA OIIK-2.3.1
22 | CrpykrypHsble ypoBHHu ACY II u pemaemble 3a1aun OIIK-2.V.1
23 | PaccmoTpuTe opraHu3aliuoHHO-TexHoorn4deckue 3a1adn ACY I1 OIIK-2.B.1
24 | Paccmorpurte 3amaun qucnerdaepckoro ynpasienus ACY I1
25 | OdyHKIMOHANBHAS CXeMa YIPABICHUS PEXUMAMU TEXHOJIOTMUYECKOTO
000pyI0BaHUS
26 | Crpykrypa ACY nexa
27 | IlpaBuia mocTpOEHHs arOPUTMOB (PYHKIIMOHUPOBAHHS aBTOMaTH3NpOBaHHBIX TC
28 | IIpaBuna nmoctpoeHus nukiorpamm pyHkiuonupoBanus TC
29 | PaccmoTpuTe MOCie10BaTEIFHOCTh PEIICHUS 3a/1a4 IPOSKTHPOBAHUS
ABTOMAaTU3UPOBAHHON TEXHOJOTUYECKON ONEpPaLiN
30 | CdopmyarpoBaTh OCHOBHOE COJICPKaHUE TIOHATHS HHTETPHUPYEMOCTH OIlK-3.3.1
IIPOU3BOJCTBEHHON CUCTEMBI. OIIK-3.V.1
31 | Yka3arb ocHOBHbIE 11enH co3nanus UIIC OIIK-3.B.1
32 | Kak ¢popmupyrotcs 1enu npu co3aannu koukpetHoi UIIC
33 | Kakue uenu npecieayroTcs MpH IUIaHUPOBAHUHM TIpoliecca 00ce10BaHus U3eni
34 | Jaiire onpenenenue TC KOHTpoOIs
35 | [IpuBenuTe MpuMep HEPAPXUIHOCTH OCTPOCHUS CTPYKTYphI cucteMbl UTIC
36 | PaccMoTpuTe MpUHIMIT COBMEMIEHHSI BEICOKOH MTPONU3BOAUTEIEHOCTH H




yHuBepcanbHocTu B ['TIC

37 | PaccmotpuTe peanu3anuro npuHiuna GpyHkiponaasaoctr ['TIC

38 | Paccmotpute peanu3zanuio npuHnuna moayisnoctu I'TIC

39 | Kakue ocHOBHBIC 3a7]a4M PEIIAIOTCS MTPU 00CIEAOBAHUH U3IEITHI — 0OBEKTOB
POM3BOJICTBA

40 | Kakue XxapaKkTepUCTHKH UMEIOT OPTaHU3aI[HOHHO-TEXHOJIOTHYECKUE CTPYKTYPBI

41 | YkaxuTe NpUHIUIBI pa3paboTku QyHKIIMOHAIBEHOU CTPYKTYphl TC

42 | B yem 3akirogaeTcs pean3ays MpUHIpna ruokocty npu nocrpoennu I'TIC

43 | PaccmoTtpuTe mpuHIMIT 0OecreueHUs] MAKCUMaIIbHOM PEMETHON 3aMKHYTOCTH
npousBozacTBa B ['TIC

44 | PaccmoTtpuTe GYyHKLIUU UHTETPUPOBAHHON CHCTEMBI TEXHOJIOTUYECKOTO
oOecrieueHus CO3JaHusl MPOTYKIIUU

45 | Kakue 3a/1auu penaroT CUCTeMbI 00ecTieueHHst KauyecTBa ()yHKIIMOHHUPOBAHUS
UIIC

46 | Chopmynupyiite 3amaqy npoekruposanus I TIC

47 | Yro otpaxaet pyHkmoHanbHas crpykrypa ['TIC

48 | Kak popmupyercs GyHKIIMOHAIBHAS CTPYKTYpa MHOTOYPOBHEBOM CUCTEMBI
ynpasnenus ['TIC

49 | Kakue 3a1a4ym pemaroT cucreMbl obecniedenust Gpyukiponuposanus UIIC

50 | PaccmotpuTe hyHKIMHU, BHITIOIHAEMbIE aBTOMAaTU3UPOBAHHBIM TEXHOJIOTHYECKUM
KOMILJIEKCOM

51 | PaccMoTpuTe cosepiKaHKe 3a1a4i CHHTE3a CKIIaJICKON CHCTEMBI y4acTKa COOpPKH

52 | Kak permaercs 3a1a4a BbIOOpa BapranTta apromaruszaua TI1

53 | Kakue Bo3MyIIeHHS MOTYT KIMETh MECTO B MTOJICUCTEME KOHTPOJISI U YITPABIICHHUSI
Ka4eCTBOM

54 | PaccmotpuTe uctounuku Bo3myiieHuii B TC 0T 00bEKTOB U3rOTOBJICHHS U
BapHUaHTHl pearupoBaHUs

55 | Paccmortpute uctounnku Bo3myineHuit B TC oT opraHu3aiiiy np-Ba U BAPHAHTHI
pearupoBaHHsI

56 | PaccMoTpuTe HCTOYHHKH BO3MYIieHH# B TC OT TEXHOIOTHYECKUX OTIEPAIUii 1
BapHUaHTHl pearupoBaHUs

57 | PaccmoTpuTe ucTouHHKH Bo3myteHuit B TC OT OCHAIIEHHsI CHCTEMbI U BapUAHThI
pearupoBaHHsI

58 | Paccmorpute uctounuku Bo3myineHuit B TC 0T 00CTyKUBAIOIINX KaAPOB U
BapHUaHTHl pearnpoBaHUs

59 | Kakue pa3inyaroT BUIbl THOKOCTH TEXHOJIOTHYECKUX CHCTEM

60 | Kakum 00pa3om OCymIECTBISICTCS B3aUMOJICHCTBUE MPOCKTHBIX U OIlK-4.3.1
npou3BoACTBEeHHBIX cucteM B UTIC OIIK-4.¥.1

61 | HasnaueHue u perraeMsle 3ajjauu cucteMbl HHopMarmoHHoi noaepxku KL OIIK-4.B.1
U3eNUS

62 | Lenu moaenupoBaHust MPOU3BOICTBEHHBIX CUCTEM

63 | Kakue 3agaum pemaroTcsi MOJACTHPOBAHNEM ITPOU3BOJACTBEHHBIX CUCTEM

64 | PaccmoTpuTe npuMeHseMBbIN anmapar MOJeTUPOBaHUS TPOU3BOICTBEHHBIX

65 | cucrem

66 | OyHKIHOHATBFHO-TIAPAMETPHYECKUE MOJICITH TIPOM3BOJICTBEHHBIX CHCTEM

67 | PaccmoTpuTe BXO/HBIE TapaMeTpbl PYHKIMOHAIBHO-TIApAMETPUYECKHE MOJIENN
MIPOU3BOJACTBEHHOM CHCTEMBI

68 | PaccmoTpuTe KOHTpOIMpPYEMBIE apaMeTpbl (PYHKIIMOHAIBHO-TApaMETPUIECKUE
MO/IENTN TIPOU3BOJICTBEHHOM CUCTEMBI

69 | PaccmoTpuTe BRIXOAHBIE TApaMeTPhl () YHKIIMOHATLHO-TTApAMETPHIECKUE MOICITH

HpOHSBO,Z[CTBCHHOﬁ CHUCTCMBI
PaCCMOTpI/ITC YIPaBJIAOIIUC ITApaMCTPBL (I)yHKI_II/IOHaJ'IBHO-HapaMeTpI/I‘-ICCKI/IC




MOJIEJIA MTPOU3BOJICTBEHHON CUCTEMBI

70 | PaccmoTtpuTe conmepikaHue rpymnibl GYHKIHN yIIpaBieHus MOToKoM pabot PDM- IK-1.3.1
CHUCTEMBI [IK-1.¥.1

71 | PaccmoTpute copepkanue rpymisl GyHKIUH MpoToKoIupoBanus pabot B PDM- I1IK-1.B.1
cucreme

72 | 3agaun ontuMaiabHOTO yrpaBienus TI1

73 | CpencrBa peanu3aiiuy 3a/1a4 onTuManbHoro yrnpasiaeHust TT1

74 | OyHKUMOHANIBHBIE CXeMbI aBTOMaTu3aluy. [IpuHIUIBI TocTpoeHus

75 | Bunsl n300paXkeHHs 2JIEMEHTOB (DYHKIIMOHAIBHBIX CXEM aBTOMATHU3aIIUH

76 | Kak pexoMeHayeTCs BBIMONHATE Tpaduueckre 0003HaueHHs Ha (PYHKIIMOHAIBHBIX
cxemax

77 | Paccmotrpute ynpaisomue gynkiun ACY TII

78 | Paccmorpure nndopmarponnsie pynkimn ACY TIT

79 | Paccmotpute Bcriomorarenbhbie GyHkinu ACY TII

80 | Llenrpanu3oBannbie u pacupeaeneHubie cuctemsl ACY ITu ACY TII

81 | IIpuHuuMIB opranu3anuu neHTpann3oBanHbix cucreM ACY ITu ACY TII

82 | Ilpunuune! opranuzanuu pacnpeneneHusix cuctem ACY I1u ACY TII

83 | Paccmorpurte nporece yrnpasieHus: KoHurypamnuei nznenus B Koucrpykropckom | ITK-1.3.1
KOHTEKCTE IIK-1.V.1

84 | Buapl HMUTAIIMOHHBIX MOJIENICH, IPUMEHSCMBIC IPH TEXHOJIOTHIECKOM I1K-1.B.1
IIPOEKTUPOBAHUU

85 | Llenu u 3a1a9¥ BBIMOIHEHUS HMUTAIIMOHHOTO MOJICITUPOBAHHUS TIPU
TE€XHOJOTMYECKOM IPOEKTUPOBAHUN

86 | Kak kiaccuuuupyroTcss TEXHOJIOTHUECKUE CUCTEMbI [K-7.3.1

87 | Uto coboii mpeacTaBiIsieT HaIKHOCTh IPOU3BOJICTBEHHOM CHCTEMBI [IK-7.V.1

88 | Kak onpenenstoTcs neinu aBTOMaTH3AIMK B 3aBUCHMOCTH OT CIICHAPHS [1K-7.B.1
IIPOEKTUPOBAHUS

89 | Uro moHMMaeTCs MoJT CHCTEMHBIMH CBOMCTBAMU TPOHM3BOJICTBA I1K-8.3.1

90 | Yro BXOIUT B IOHSTHE CBOMCTB MPOU3BOJICTBA IK-8.V.1

91 | PaccmoTpuTe CBOMCTBA MPOU3BO/ICTBA U3BECTHOrO Bam npennpustus IIK-8.B.1

92 | Kak popMupyIOTCS CHCTEMHBIE CBOMCTBA MPOU3BO/ICTBA

93 | Ot kakux (hakTOPOB 3aBUCUT CIOKHOCTH IPOU3BO/ICTBA

94 | PaccmoTpute ocHOBHBIE IPpUHIUITEI TocTpoenust ['TIC

95 | Ilox meticTBueM Kakux ()aKTOPOB U3MEHSIOTCS CHCTEMHBIC CBOMCTBA

96 | mpou3BoACTBa

97 | U3 kakux YKpYITHEHHBIX Pa3/elIOB COCTOUT CTPYKTypa bJl n3menus IK-11.3.1

98 | Kakum o6pazom ocymectnisercs npoekruposanue TII st chopmupoBaHHO#M IIK-11.¥.1
TPYIIIBI U3ETUI IIK-11.B.1

99 | Uro orpaxkaroT mapameTpsl Bxojaa B mojenu TC

100 | PaccMoTpuTe HepapXU4HOCTh OCTpOEHHUs cucteM ynpasinenus B UIIC

101 | Kakne npyHIATIBI TIOJI0KEHBI B OCHOBY peaJI3alliy OpraHU3aIllHOHHO-
TEXHOJIOTHYECKHUX CTPYKTYp

102 | Yrto oTpaxkaroT mapaMeTpsl Bbixoaa B Mojenu TC

103 | Kakue cBs3M JOKHA COIEpKaTh (PYHKIIMOHAIbHAS CXeMa aBTOMAaTH3UPOBAHHOMN
TC

104 | IlpoBenuTe aHATM3 UHPOPMATMOHHO-YTIpaBIstonuX cBsizeld B TC mepBoro
CTPYKTYpPHOTO YPOBHSI aBTOMaTH3aluU

105 | PaccMoTpuTe BUABI AIEKTPOHHBIX TOKYMEHTOB MPU KOHCTPYKTOpckoi noaroroske | [TK-12.3.1
MIPOU3BOJICTBA

106 | PaccMoTpuTe BUABI 3J€KTPOHHBIX JOKyMeHTOB mipu TTIII




\ 107 \ PaccmoTpuTe BUIBI 37€KTPOHHBIX TOKYMEHTOB 1ipu TOuP \

[lepeyeHbp TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYaIOUIMXCS 3a0YHOU (HOpPMBI
oOy4eHwus1, mpeacTaBieHbl B Taduie 19.

Tabmuia 19 — IlepeyeHb KOHTPOIBHBIX pabOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenxycmorpeHno

10.4. Metoauueckre MaTepHalbl, OMNPEAENAIONINe MPOLEAYphl OLIEHWBAHUSA WHIMKATOPOB,
XapaKTepU3YIOIUX 3Tanbl (HOPMUPOBAHMS KOMIIETCHIIUH, COJAEPKATCS B JIOKAJTBHBIX HOPMATHUBHBIX
aktax ['VAII, pernameHTHpyIOIIMX NOPSAOK U IPOLELYpPY IPOBEIEHUS TEKYILEro KOHTPOJIS
YCIIEBaEMOCTH U MTPOMEKYTOUHOM aTTecTaruu odoydaronuxcs 'Y AIL

11.  Meroanyeckue yka3aHus AJ1s 00y4aroIUXCcs 10 OCBOCHUIO JUCLUIUIMHEI

11.1. Metoauueckue yKazaHus JUIst 00y4aroMIMXCsl 10 OCBOSHUIO JIEKIIMOHHOTO MaTepHuara.

OcHOBHOE Ha3HAaueHUE JIEKUMOHHOIO MaTepuajlla — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riy0OOKOe M SICHOE M3JIOKEHHE ydeOHOro marepuana. Ha3sHaueHne COBpEeMEHHOH JIEKIIMU B paMKax
JUCLUUIUIMHBL HE B TOM, 4TOOBl MOJYYUTh BCIO MH(MOPMAIMIO IO TEME, a B OCBOCHHUHM
(byHIaMEHTAIBHBIX MPOOJIEeM AUCHUIUIMHBI, METOJ0B HAYYHOTO MO3HAHMS, HOBEWUIINX JOCTHKEHHUM
Hay4YHOH MbIcau. B yueGHOM mporecce JieKLus BBIIOIHIET METOI0JI0OTHYECKYI0, OPTaHU3al[MOHHYIO
n uHpopManmoHHy (yHKuH. JIeKus pacKphlBaeT MOHSATHIHBIN anmapaT KOHKPETHOH o0iacTtu
3HaHus, €€ MpoOyieMbl, AaeT LEeJIbHOE MPEICTaBICHUE O JAUCHUIUIMHE, MOKa3bIBAET B3aHMMOCBS3b C
JOPYTUMHU JUCHUIUIMHAMHU.

Ilnanupyemble pe3yabTaThl 1P OCBOEHUH 00yYaroMUMHUCS JIEKIIMOHHOTO MaTepuaa;

— TOJYy4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHHUI, YPOBEHb KOTOPBIX
ONPEIEAETCS UENEBOM YCTAaHOBKOM K KaKJ10M KOHKPETHOU TEME;

— II0JIyYCHHE OIIbITa TBOPUECKOM pabOThl COBMECTHO C MPENOaBaTeiIeM;

— pa3BUTHE NPO(PecCHOHAIBHO-EIOBBIX KaueCTB, JIIOOBU K MPEIMETY U CaMOCTOATEIBHOTO
TBOPYECKOT'O MBILUICHUS.

— TIOsIBJIEHWE HEOOXOAMMOro HHTEpeca, HE0OXOAMMOTO JIJIsi CAMOCTOATEILHON PaboThI;

— TOJy4YeHHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHsI HAYKU M TEXHUKU U O MPOTHO3€E MX
pa3BUTHA Ha OJM>KalIlIue roibl;

— HayyuTbCcid METOAMYECKH oOpalaThiBaTh MaTepuasl (BBLAETATH TIJIABHBIE MBICIH U
MOJIOXKEHHU S, IPUXOJIUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPATH UX B Pa3IMUHbIX (POPMYIHPOBKAX);

— MOJIy4YeHHE TOYHOI'O MOHUMAaHHUsS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JICKUMOHHBI ~ MaTepHal  MOXET  CONpPOBOXKAATHCA  AEMOHCTpalued  CIaiioB W
HCIOJIb30BAaHUEM  pa3JaTOYHOrO0 MaTepuana NpU MPOBEACHUM KOPOTKUX JAMCKycCUH 00
0COOEHHOCTSIX IPUMEHEHHUs OTAENbHBIX TEMATHK MO JUCLUIUINHE.

11.2.Metoanueckue yKa3aHWs Ui OOYYAIONIMXCS 1O BBIIOJHEHUIO Ja0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a00paTOpHBIX padOT 00ydaromMics AOKEH YIrIyOUTb U 3aKpENUTh
3HAHU, TIPAKTUYECKNE HABBIKH, OBJIAJIETh COBPEMEHHON METOJMKOW M TEXHMKOW DKCIEPUMEHTa B
COOTBETCTBUM €  KBaIM(PUKAMOHHON  XapaKTepUCTUKOW  oOywaromierocsi.  BeimomHeHue
71a00paTOpPHBIX PabOT COCTOMT U3 SKCIEPUMEHTAIBHO-IPAKTUYECKOM, pacueTHO-aHAJIUTUYECKOU
4acTel U KOHTPOJIbHBIX MEPOIIPUATHM.

BrimonHenue mabopaTtopHbIX paboT OO0yYaromUMCs SBISETCS HEOThEMJIEMOM YacThIO
W3Y4YEeHUs] JUCLUMIUIMHBI, ONpenenseMoll ydeOHbIM TIUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
o0ecTeYrBaOIIUM peIlIeHHe CIETYIONMX OCHOBHBIX 3aJ1au 00y4aromerocs:

— npuoOpeTeHHe HABBIKOB MCCJIEI0BAaHUS MPOLIECCOB, SIBIEHUM M OOBEKTOB, U3yYaeMbIX B
pamKax JJaHHOW TUCIUIINHBL,




— 3aKpeIuvleHue, pPa3BUTHE M JACTalM3alMsg TEOPETUUYECKUX 3HAHUHM, NOJYYEHHBIX Ha
JEKUHUSAX;

— IOJIy4YeHHE HOBOM MH(OpMAINH 110 N3y4aeMOH AUCIUILINHE,

— TpuOOpETCHHE HABBIKOB CAMOCTOSTEIBHON PabOThI ¢ 1aOOPaTOPHBEIM 000pPYAOBaHUEM U
npubopamu.

11.2. MeTtoauueckue ykKazaHusi A OOYyYaroIUXcs MO MPOXOXKICHHIO CAMOCTOSTEIbHOU
paboThl

B xonme BBINMOTHEHHS CAMOCTOSITETLHOW pabOThI, OOYYAIOIIUKCS BBIOIHSAET pabdoOTy IO
3aJJaHUI0 M IIPU METOJMYECKOM PYKOBOJCTBE IIperojaBaTelis, HO 0e3 ero HemnocpeaCTBEHHOIO
y4acTusl.

Jis  oOydaromuxcss 1Mo 3a04HOW (Qopme OO0ydeHHs, CaMOCTOATEeNbHas padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mpouecce BBINONHEHUS CaMOCTOATENBHOW paboThl, y oOyuwatomerocs (opmupyercs
1esnecoodpa3Hoe IMIaHUPOBaHUE pabovero BPEeMEHH, KOTOPOE MO3BOJSIET UM pa3BUBATh YMEHUS U
HaBBbIKM B YCBOGHHMM U CHCTEMaTH3alluy IpHoOpeTaeMbIX 3HaHUM, 00ecrieunBaeT BbICOKUI YpOBEHb
YCIEBAaEMOCTU B NEPUOJ 00yUYEHHs, IOMOTaeT MOJYyYUTh HaBBIKU MOBBIMIEHUS NPO(PECCHOHAIBHOTO
YPOBHSL.

MeToanyecKuMH MaTepHalaMH, HAIPaBISIONIUMEI CAMOCTOATENBHYIO paboTy 00ydJarommxcst
SBJIIOTCSL:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHILIIHHE;

11.3. MeTtoauueckue ykazaHusi JJIsi OOy4aroIIUXCS MO MPOXO0XKIECHUIO TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH.

Texkymui KOHTPOJb YCIIEBAEMOCTH IIPEIyCMaTpUBAaeT KOHTPOJb KadecTBa 3HAHUU
o0yJaroIuxcs, OCYLIECTBISEMOIO B TEYEHHE CEMEeCTpa C LEeNbI0 OLCHMBAHUSA XO/a OCBOEHHUS
JUCIUIUINHBL.

11.4. Metoauueckue ykKazaHus sl OOYYaAIOUIMXCS IO IPOXOXKACHUIO MPOMEXYTOUHOMH
aTTeCTaluu.

ITpomexyTouHas aTTecTanus o0yyaromuxcs IIpelycMaTpuBaeT OLICHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTAaTOB 00y4eHHUs 10 AucuuIuinHe. OHa BKIIOYaeT B ceOsl:

— 9K3aMeH — (opMa OLIEHKM 3HAHHM, MOITyYEeHHBIX OOYdYaIOUIMMCs B MPOLIECCe M3YYEHUS
BCEll TUCHMITIMHBI WIM €€ 4acTH, HAaBBIKOB CAaMOCTOSTENILHOM PabOThl, CIIOCOOHOCTH MPUMEHSTh UX
JUIS  pelleHHs] TNpPaKTUYECKUX 3a7ad. OK3aMeH, KakK TMpaBuUjio, MPOBOAUTCS B HEPHUOL
JK3aMEHALlMOHHOM CECCUM M 3aBEpLIACTCS aTTECTAllMOHHOM OLICHKOM «OTIUYHO», «XOPOILIOY,
«YZOBJIETBOPUTEIBLHO», KHEYIOBIECTBOPUTEIBLHO.

— 3aueT — 3TO (opMa OLEHKH 3HAHWH, MOJIYYEHHBIX OOy4aroIUMCS B XOJE H3Y4EHUs
y4yeOHOM NUCHMIUIMHBI B IIEJIOM WIM MPOMEXYTOYHas (IO OKOHYaHWM CEMEeCTpa) OLEHKA 3HaHHM
oOyyaroluMcsl 0 OTAENbHBIM pa3jielaM JUCHUIUIMHBI C aTTECTAllMOHHON OLIEHKON «3auTe€HO0» WU
«HE 3a4TCHOY.

— nuddepeHunpoBaHHbIN 3a4eT — 3T0 (GopMa OIEHKU 3HAHUM, MTOJYYEHHBIX 00y4YaronIMMCs
IPU W3YYEHUH AMCLMILIMHBI, TPU BBITOJHEHUU KYpPCOBBIX IMPOEKTOB, KYpCOBBIX pabOT, HAay4yHO-
UCCIIEIOBATENIbCKUX padOT M MPOXOXKACHUU TNPAKTUK C aTTECTALlMOHHOM OIIEHKOH «OTIMYHOM,
«XOpPOUIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIBHOY.
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