MHWHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA30BAHUS POCCUMCKON OEJIEPALIMUA
denepansHOE roCY1apCTBEHHOE aBTOHOMHOE 00Pa30BaTENBHOE YUPEHIEHHE BRICIIETO 00pa30BaHHs
"CAHKT-IIETEPBYPI'CKUI TOCY JAPCTBEHHBIM YHUBEPCUTET ADPOKOCMUYECKOI'O
TIPUBOPOCTPOEHUM "

Kadenpa Ne 23

YTBEPXKIAIO
PyKOBO}II/lTCHB HarnpaBJICHUSA

npod., A.T.H., pod.

(AOMKHOCTD, Y. CTCMCHB, 3BAHHE)
O.I1. KypkoBa
e

\

(nojtrm

«2» _06_2023r

PABOYAS ITPOTPAMMA JTUCLHITIIMHbI

«HTerpupoBaHHbIC IPOU3BOACTBEHHBIE cHcTeMbl U MIITHI-TexHomorum»
(HaumeHOBaHME JANCLMIUTHHDI)

Jluct cornacoBanust paboyeil NporpamMMbl JUCLHIUTHHBL
P

IporpamMmy cocTaBui (a)

JIOIL., K.T.H., IOLL B.I'. ®enuenko

(ROMKHOCTB, y4. CTENeHb, 3BaHHE) (uHMLMAnBI, pamuis)

/ (moamnuce, aata)

Iporpamma onoOpeHa Ha 3aceaHuu kadeaper Ne 23

«5» monst 2023 1, mpotokon Ne 7/23

3asenyromuii kageapoi Ne 23
JLT.H.,1pod. A.P. Bectyrun

(y4. cTeneHs, 3BaHHE) //(mﬂnuua, nara) ) (vHuumMansl, Gamunms)
{

Ortsercrennsii 3a OIT BO 11.04.03(02) )

npod., A.T.H., Ipo. W ZT’ O.I1. KypkoBa

(BOKHOCTD, Y4. CTENEHb, 3BaHUE) /MCIM/ (vHMLMaNBI, GamMuHs)

3amecTuTeNs QUPEKTOpa MHCTUTYTa Ne2 1o MeTonmicng“ pabote
JIOLL.,K.T.H.,OLL. O.J1. bansimesa

Kon HanpaBneHus MoAroToBKH/
CIEHaTBbHOCTH

11.04.03

HaumenoBanue HarpaBJIEHUSA

KOHCTpyHpOBaH#e U TEXHOIOTHs 3IEKTPOHHBIX CPEICTB
MOATOTOBKY/ CHELUANIBHOCTH TPYHp KTp! pen

[IpoeKTUPOBAHKE U TEXHOJIOTHS a3POKOCMMYECKHMX NPUOOPOB 1

HauMeHOBaHHE HAMPABICHHOCTH
SJIEKTPOHHEBIX CPECTB

®opma 00yueHus OoYyHas

Cankr-ITetep6ypr— 2023

(BOIKHOCTD, y4. CTEMeHb, 3BaHHE) (noamnuce, nara) (MHMUmManbl, GamMuIHs)



AHHOTaAIUA

Hucuunnuna «VHTerpupoBaHHble Mpou3BoJCTBeHHbIe cuctembl U WIIM-TexHOIOrMM» BXOIUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICIIETO OOpa30BaHHsI — MPOTpaMMy MAarkucTparypbl IO HampaBICHUIO
noarotoBku/ cneruanbHocTH  11.04.03  «KoHCTpyMpoBaHWE M TEXHOJOTHS DJIGKTPOHHBIX  CPEICTBY»
HanpasiieHHOCTH «IIpoexkTupoBaHuEe M TEXHOJOTUS a’3pOKOCMHUUYECKUX IPUOOPOB U AIEKTPOHHBIX CPENCTBY.
Jucnurnmuna peanusyercs kadeapoit «Ne23y.

JlucuuruinHa HaresieHa Ha ()OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

VYK-1 «CniocobeH ocymecTBIATh KPUTUUECKHI aHaIu3 IPOOJIEMHBIX CUTYaIluid HA OCHOBE CHCTEMHOTO
M0/J1X0/1a, BBIPA0AThIBATh CTPATETUIO ACUCTBUII»

YK-2 «Crnoco0eH ynpaBiiTh MPOEKTOM Ha BCEX 3TAIax €ro >KU3HEHHOTO IIUKJIa»

OIIK-2 «CnocoOeH mpHUMEHSATh COBPEMEHHBIE METOJbl  HMCCIENOBAHMA, MPEICTABIATh U
apryMEeHTHPOBAHO 3alIHUILATh PE3YyJIbTaThl BBIMOJIHEHHON pabOThI»

OIIK-3 «Cnocoben nprodpeTarh U UCTOIb30BaTh HOBYIO HH(POPMALIMIO B CBOCH MPEIMETHOM 00JIacTH,
npeJiaraTh HOBBIE MIEU U TIOJXObI K PEIICHUI0 HHKEHEPHBIX 3a7au»

OIIK-4 «CnocoOeH pa3pabaTeiBaTh U MPUMEHSATH CHEIHATH3HPOBAHHOE MPOTPAMMHO-MaTEeMaTHIECKOE
oOecrnieueHue AJis MPOBEICHUS UCCIIEOBAHNI U PEIICHHS] MHKEHEPHBIX 3a]1aU»

[IK-1 «Cnocoben ¢opmynupoBaTh LEIM M 3aJa4d HAyYHbIX MCCIEIOBAHUM B COOTBETCTBUH C
TEHACHIUSIMH U TEPCHEKTUBAMU PA3BUTHS DJEKTPOHHBIX CPEACTB U TEXHOJOTMUYECKUX IPOIIECCOB, a TAKXKe
CMEXHBIX 00JlaCTel HayKd U TEXHUKHU, CIOCOOHOCTH OOOCHOBAaHHO BbIOMpPATh TEOPETUUYECKUE U
9KCIIEPUMEHTAILHBIE METO/IbI U CPEJICTBA PEUICHUS CPOPMYITUPOBAHHBIX 33U

[1IK-2 «Cnocoben pa3pabarbiBath 3()(EKTUBHBIC aJTOPUTMBI PEeUIeHUs CHOPMYITMPOBAHHBIX 33134 C
MCIIOJIb30BAaHUEM COBPEMEHHBIX SI3IKOB MPOTPAMMHPOBAHUS M 00€CIIeYBaTh UX IPOrPAMMHYIO PEaTU3aIHIo)

[IK-7 «CmocobeH pa3pabaTeiBaTh MPOCKTHO-KOHCTPYKTOPCKYIO ITOKYMEHTAIIMIO B COOTBETCTBUU C
METOJUYECKUMHI U HOPMAaTUBHBIMH TPEOOBAHUSIMU»

[IK-8 «CnocoOeHn pa3pabaThiBaTh TEXHUYECKHE 3aJlaHUsl HA IPOEKTUPOBAHUE TEXHOJIOIMUECKUX
IIPOLIECCOB NTPOU3BOJICTBA JJIEKTPOHHBIX CPEJICTBY»

[IK-11 «CnocobOeH obecrieynBaTh TEXHOJOTHYHOCTb AJIEKTPOHHBIX CPEACTB U IPOILIECCOB HX
U3TOTOBJICHHS], OLIEHUBATh YKOHOMHUYECKYIO 3((PEeKTUBHOCTh TEXHOJIOTMYECKHUX IPOLIECCOB)

[IK-12  «CnocobeH OCyHIeCTBISATh aBTOPCKOE COMPOBOXKIEHUE pa3padaThIBAEMbIX YCTPOWCTB,
prOOPOB U CUCTEM IJEKTPOHHBIX CPEJICTB HA ATalax MPOSKTUPOBAHUS U IPOU3BOICTBAY

Conepxkanue JUCLUIUIMHBI OXBaThIBAa€T KPYr BONPOCOB, CBSI3aHHBIX C INPHOOPETECHHEM
MarucTpaHTaMH TEOPETHYECKUX 3HAHUW M NPAKTUYECKUX HABBIKOB IO pPa3pabOTKE OCHOBHBIX H
BCIIOMOTaTEJbHbIX aBTOMATU3MPOBAHHBIX IPOM3BOACTBEHHBIX IIPOLIECCOB M  NPOEKTUPOBAHUIO
ABTOMATU3UPOBAHHBIX  MPOM3BOACTBEHHBIX  CHCTEM M TEXHOJOTHYECKHX KOMILIEKCOB,
UH(POPMALIMOHHON MOAJIEPKKU MPOSKTUPYEMBIX UM M3TOTaBIMBAEMBIX U3AeMi. B 3amaun moaroToBku
BXOJIUT TAaKX€ OCBOCHHE METOJOB M METOJMK KOHIIETLUU HENPEPHIBHOTO CONPOBOXKACHUS U
uHpopmannonHoit nmoanepxku XKL npoaykunu, pa3paboTKH aBTOMAaTU3UPOBAHHBIX TEXHOJIOIMYECKHX
ormepanuili M TEXHOJOTMYECKOTO OCHAIIEHHUsS MPOU3BOJCTBEHHOrO IIpollecca C HHTEHCHUBHBIM
OOHOBJICHMEM TEXHOJIOTHH, TMOKUM CTPYKTYPHBIM M TE€XHOJOTMYECKHM IOCTPOEHUEM U C CHCTEMOM
KadecTBa, ooecrnieunBaromieil 6e371e()eKTHOCTh H3TOTOBJICHUS U3ICTHH.

[IpenogaBaHre OUCLUIUIMHBI MpeAycMaTpUBAeT cienyromue (HopMbl OpraHu3aluu y4eOHOTro
mpoiiecca: JIEKINH, JIabopaTopHbIe pabOThI, CAMOCTOSTENbHAs paboTa CTy/IeHTa.

IIporpaMMoil AMCUMILIMHBI IPEAYCMOTPEHBI CIEAYIOLUINE BUABI KOHTPOJSA: TEKYIUUNH KOHTPOJb
yCIIeBAa€MOCTH, POMEKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO0mmast TpyI0eMKOCTh OCBOEHHUS JUCIMIUIMHBI COCTAaBIsAET 5 3aueTHbIX enunwmil, 180 vaca. A3bIk
00y4eHHs MO TUCHUIUINHE «PYCCKUII»
1. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Tlenu npenogaBaHus JUCITUTUTHHBI
Lensro npenogaBanus nucuuIUIMHEbL «HTErpupOoBaHHbIe TPOU3BOACTBEHHbIE cucTteMbl 1 UITH-TexHonorumn»
ABJISIETCS] POPMHUPOBAHUE CIICIMAILHON TEXHOJOTUYECKON MOATOTOBKMA MarucTpanToB Hanpasienus 11.04.03 B
o0lacTH  aBTOMAaTH3allMM  TNPOU3BOJACTBEHHBIX  MPOIECCOB,  NPOCKTUPOBAHUS  WHTETPUPOBAHHBIX
MPOM3BOJICTBEHHBIX CHUCTEM, HWHGOPMAIIMOHHOW TOMIEp KKK sku3HeHHoro 1wmkina (OKL[) w3penmuii u
ABTOMATH3UPOBAHHBIX TEXHOJIOTMYECKUX KOMIUIEKCOB. JIMCHMIIIMHA OTHOCHTCA K IPEIMETHOM oO0sacTH
OCHOBHOTO HarpasjeHHs TPOPEeCCUOHAIBHOM 1eATEeIbHOCTH MarucTpa — NpOMU3BOACTBEHHO-TEXHOJIOTUYECKOM.



1.2. lucuuiyinvHa BXOJIWT B COCTaB 0053aTe€bHOM YacTH 00pa30BaTEIbHOW MPOTrPaMMBbI  BBICIIIETO

obpaszoBanus (naiee — OIT BO).

1.3. Ilepeyenp muaHUPyEeMbIX pPE3yJbTATOB OOYYEHMS MO TUCLUILUIMHE, COOTHECEHHBIX C IJIaHUPYEMBIMU

pesyiabTaTtamu ocBoenust OIT BO.

B pesynbTare nzydeHus: QTUCHUTIIMHBI 00y4YarOIMUICs TODKEH 001a1aTh CIASAYIOIMUMEI KOMIIETEHITUSIMHA

WM UX yacTsiMu. KoMIeTeHIIMY 1 MHAUKATOPHI UX TOCTHKEHUS IPUBEACHBI B Ta0OuIE 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna)

Ko n HaumenoBanue

KOII U HAMMCHOBAHUC MHAUKATOpPA JOCTHIKCHUS

KOMIIETEHINH KOMITETEHIINH KOMIETEHINH

YK-1 Cnocoben

OCYIIECTBIISATh

KPUTHYECKHUN aHAIIN3
VHUBepCaTbHbIC HpO6J'IeME-IBIX YK-1.3.2 3Hath nudppoBbIe PeCypChl, HHCTPYMEHTHI U
KOMITETEHIIH CHTYAIl1} HA OCHOBE | CEPBHCI /U1 pellieHuA 3a1a49/mpooiemM

CUCTEMHOT'O npodecCHOHANBEHOM e TENIbHOCTH

M0JIX0/1a,

BbIpa0aThIBATh

CTpaTEruIo ICUCTBUI

YK-2 Cnocoben VYK-2.3.2 31ath 1udpoBble HHCTPYMEHTHI,
YHuBepcaibHbIe VIIPaBISATh IPOSKTOM | MPEAHA3HAYCHHBIC TSl pa3pabO0TKU MPOSKTa/PeIIeHuUs
KOMIIETEHITHH Ha BCEX ATamax ero 3aJla4uM; METO/IbI M IPOTPAMMHBIE CPEACTBA YIPABICHUS

JKHN3HCHHOI'O IIUKJIa

MIPOCKTaMU

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
MPUMCHSITh
COBPEMEHHBIC
METO/IbI
HCCIICIOBaHUS,
MIPEACTABISTH U
apryMeHTHPOBAHO
3alUIIATh
pe3ynbTaThl
BBITIOTHEHHOM
paloThI

OIIK-2.3.1 3HaeT MeTOABI CHHTE3a U UCCIIEIOBAHUI
($u3NYECKUX U MaTeMaTHYECKUX MOJIeen

OIIK-2.VY.1 ymeer agexkBaTHO CTaBUTh 334U
HCCIICAOBAHUS Y ONTUMU3AIINU CI0KHBIX 00HEKTOB Ha
OCHOBE METOJIOB MaTEMAaTUUECKOTO MOJETUPOBAHMS
OIIK-2.B.1 BnaneeT HaBbIKAMH MPEACTABICHUS U
apryMEeHTHPOBAHHOM 3aIIUTHI PE3yIbTaTOB paOOThI

Ob6menpodeccnoHanbHbIE
KOMIICTCHIINU

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

OI1K-3.3.1 3HaeT NpUHLHUIIBI TIOCTPOEHUSI JIOKAIbHBIX U
r1100aJIbHBIX KOMITBIOTEPHBIX ceTeil, ocHOBbI IHTEpHeT-
TEXHOJIOTUH, TUTIOBBIE TIPOIIETyPbl TPUMEHEHHS
IpOoOJIEMHO-OPUEHTUPOBAHHBIX MPUKIATHBIX
MPOTPAMMHBIX CPEICTB B AUCITUTUINHAX
po¢eCCHOHATIBHOTO IIUKJIA U PO ECCHOHATBHON
chepe AeITeNHHOCTH

OIIK-3.V.1 ymeer ncnosib30BaTh COBPEMEHHBIE
WH(POPMAIMOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTHH,
CpeIcTBa KOMMYHHKAIIMH, CIIOCOOCTBYIOIINE
MOBBIIEHUIO 3(GEKTUBHOCTH HAYYHOH U
o0pa3oBaTeNbHON cdep AeITeNbHOCTH

OIIK-3.B.1 Bnaneer MeTOgaMH MaTEMAaTHUIECKOT'O
MOJICIMPOBAHUS SJIEKTPOHHBIX CPEJICTB U
TEXHOJIOTUIECKUX MPOIECCOB C UCTIOIH30BAHNEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUI

O6menpodeccrnoHambHbIE
KOMIICTCHIINU

OIIK-4 Cnocoben
paspabarbIBaTh U
HIPUMEHSATh
CHeHATU3UPOBAHHOE
pOTrpPaMMHO-
MaTeMaTHYECKOe

OIIK-4.3.1 3HaeT MeTO/bI pacueTa, MPOSKTUPOBAHUS,
KOHCTPYUPOBAHHS U MOJCPHHU3ALMH JIEKTPOHHBIX
CPEZCTB C MCIIOJIb30BaHUEM CHCTEM
aBTOMAaTU3MPOBAHHOTO MTPOEKTUPOBAHUS U
KOMIIbIOTEPHBIX CPEJICTB

OIIK-4.Y.1 ymeeT ocymecTBIsSTh BEIOOp Hanboee




olecrieuenue s
MIPOBEICHUS
HUCCIENOBAaHUN U
perieHus
WH)KEHEPHBIX 3aJ1a4

ONTUMAJIBHBIX MPUKIIAAHBIX IPOTPAMMHBIX [TaKETOB JJIsI
pEILIEHUs] COOTBETCTBYIOIMX 3a7a4 HAYYHOU U
00pa3oBaTeNIbHON 1eATeIbHOCTH

OIIK-4.B.1 BnaneeT coBpeMEHHBIMU IPOIPAMMHBIMU
cpeacrBamu (CAD) MmoaenupoBaHusi, ONTUMAIBLHOTO
IIPOEKTUPOBAHMSI U KOHCTPYMPOBAHUS IPUOOPOB, CXEM
U 3JIEKTPOHHBIX YCTPOMCTB Pa3IMuHOTO
(YHKIIMOHATIBHOTO HA3HAYCHUS

IIK-1 Crocoben
dbopmynupoBaTh
LIEJIM ¥ 3a7a4u
HAyYHBIX
HUCCIEeNOBaHUN B
COOTBETCTBUH C
TEHIACHIUAMU U

NEePCIEKTUBAMH
A3BUTHUSA
p I1K-1.3.1 3HaeT NpUHLKIIBI IOCTPOECHUS U
AIIEKTPOHHBIX
CPEICTE I (GYHKIIMOHUPOBAHHUSI SJIEKTPOHHBIX CPEICTB U
p TEXHOJIOTUYECKHX IIPOLIECCOB
[Ipodeccuonanbubie TEXHOJIOTUIECKUX
[TK-1.Y.1 ymeeT pacCUUThIBaTh PEKUMBI pabOTHI
KOMIETEHITHH MIPOLIECCOB, a TAKXKe
. AIIEKTPOHHBIX CPEICTB
CMEXHBIX obnacTeit
I1K-1.B.1 BrageeT HaBbIKaMU BBIOOpA TEOPETUUYECKHUX U
HAyKH U TEXHUKH, .
HKCIEPUMEHTAIBHBIX METO/IOB HCCIIETOBAHUI
CIIOCOOHOCTh
000CHOBaHHO
BbIOMpATH
TEOpPETUYECKHE U
AKCTIEpUMEHTAIbHBIC
METO/bI U CPEJICTBA
peneHHs
c(OpMYIHPOBAHHBIX
3aja4
ITK-2 Criocoben
pa3zpabaThIBaTh
3 PeKTUBHBIE ITK-2.3.1 3HaeT MeTobl pa3paboTKU 3P PEeKTUBHBIX
QITOPUTMBI PEIICHHsI | aITOPUTMOB PEIICHUST HAYIHO-HUCCIIEI0BATEIbCKAX
c(hOpMYIMPOBAHHBIX | 3aJ1a4
3aja4 ¢ [TK-2.VY.1 ymeeT ucnoyibpb30BaTh aJrOpUTMBbI PEIICHUS
[Ipodeccuonanbuble A M p P
UCTIOJIb30BaHUEM HCCIIEI0OBATEIbCKUX 33J1a4 C UCTIOIb30BAHUEM
KOMITETEHITHH
COBPEMEHHBIX COBPEMEHHBIX SI3BIKOB IPOTPAMMHUPOBAHHS
S3BIKOB [1K-2.B.1 BnaneeT HaBbIKaMH pa3pabOTKU CTpaTEeruu U
IPOTPAaMMHUPOBAHUS | METOJIOJIOTHH MUCCIIEAOBAHMS KOHCTPYKIIUI
U obecrieunBaTh UX AJIEKTPOHHBIX CPEJCTB U TEXHOJOTMUYECKUX MPOIIECCOB
IPOTPAMMHYFO
pean3almio
[1K-7 Cnocoben
[1K-7.3.1 3HaeT HOpMaTUBHBIE TPEOOBAHUSA K
paspabarbIBaTh .
pa3paboTKe IPOEKTHO-KOHCTPYKTOPCKON
MPOEKTHO-
KOHCTPYKTOPCKYIO AIOKYMCeHTattiH
[Ipodeccrnonanpubie 10K I?I]{I;aulz/l onB IIK-7.Y.1 ymeer ucnosnb30oBaTh CTaHAAPTHI U
KOMITETEHIINU ™ HOpMAaTHBHBIE TPeOOBaHU NPH pa3padoTKe

COOTBETCTBUH C
METOAMYECKUMH U
HOPMAaTUBHBIMHA
TpeOOBaHUSIMHU

JIOKYMEHTaluu
[1K-7.B.1 BnaneeT HaBbIKaMH pa3pabOTKU
JOKYMEHTAIUH JUIsl OPTaHN3aLUH BBIITYCKA H3AEIIH

[TpodeccuonanbHbIe

[1K-8 Criocoben

I1K-8.3.1 3HaeT COBpEMEHHBIE TEXHOJOTNYECKHE




KOMIETEHIINH pa3pabaTbIBaTh MPOLIECCHI TPOU3BOJICTBA DJIEKTPOHHBIX CPENICTB
TEXHUYECKHUE [TK-8.Y.1 ymeeT npoBOUTh aHAIIU3 U BBIOOD
3aJaHus Ha MEPCIEKTUBHBIX MaTEPUAIIOB, TEXHOJIOTUYECKUX
MIPOCKTUPOBAHUE MIPOLIECCOB U 000PYAOBAHUS JUISI IPOU3BOJICTBA
TEXHOJIOTUYECKHUX AIIEKTPOHHBIX CPECTB
MPOLECCOB [1K-8.B.1 BnajeeT HaBbIKaMU MOATOTOBKU
MIPOU3BOJICTBA TEXHUUYECKOT'0 3aJ]aHKsI Ha IPOEKTUPOBAHHE
AJIIEKTPOHHBIX TEXHOJIOTHYECKHUX MPOIECCOB POU3BOICTBA
CPEICTB AIIEKTPOHHBIX CPE/CTB
[TIK-11 Criocoben .
IT1K-11.3.1 3HaeT NpUHIUIIBI BBIPAOOTKH PEKOMEH AN
obecrieunBaTh
M0 KOPPEKTHUPOBKE M ONTUMU3AIMU TAPAMETPOB U
TEXHOJIOTUYHOCTh o
PEKUMOB TEXHOJIOTMUECKUX OIEpaluii u
AIIEKTPOHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB POU3BOICTBA
CPE/ICTB U MPOIECCOB
[Tpodeccuonanpubie AIIEKTPOHHBIX CPEICTB
WX U3TOTOBIICHUS,
KOMIIETCHIIUH J——— [TIK-11.VY.1 ymeer aHanu3upoBaTh XapaKTEPUCTUKU
U3JICHI SJIEKTPOHHONW TEXHUKH U MPOLIECCOB UX
HKOHOMUYECKYIO
W3TOTOBJICHUS
3¢ (HEeKTUBHOCTH .
[1K-11.B.1 BaageeT HaBBIKAMU OLICHKH DKOHOMHYECKOM
TEXHOJIOTUYECKHIX
3¢ (HEKTHBHOCTU TEXHOJIOTUICCKUX MTPOIIECCOB
MIPOIIECCOB
[TK-12 Cnocoben
OCYIIECTBIISITh
aBTOPCKOE
COTPOBOXKIACHUE
TipodeccronambHER® pa3pabaTbIBaeMbIX [1K-12.3.1 3HaeT MeToAbl aBTOPCKOT'O COMPOBOKACHUS
P YCTPOMCTB, TPUOOPOB | pa3padaThIBAEMbIX U3ACIIUNA U TEXHOIOTUUECKUX
KOMIIETEHIIUH

U CUCTEM
AIEKTPOHHBIX
CPEACTB Ha Tanax
MPOEKTUPOBAHUSA U
IIPOU3BOJCTBA

nponeccoB

JucnunimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00Y4aIOIIUMUCS MTPH U3yUYEHUHU
CIIEYIOIINX JACHHUIUINH:

2. Mecro nucuunianHbl B cTpykType OIT

- «Texunomorust ICy»,
- «TexHonorust cOopku 1 MoHTaxa DC,

- «OCHOBBI aBTOMaTH3allUU TEXHOJIOTUYECKUX MTPOLIECCOBY,
- «Texnonorus kKoHTpoJIst C».

3HaHI/I$I, IMMOJIYYCHHBIC ITPU M3YUYCHHUUN MaTcpualia }IaHHOﬁ JUCHHUIINIMHBI, UMCIOT KaK CaMOCTOATCIBHOC

3HAQ4YECHUE, TAK U MOT'YT UCIIOIb30BATHCS P U3YYEHUN JPYIUX JUCLUILINH!
- ((HpO@KTI/IpOBaHI/Ie TEXHOJIOTHYCCKHUX CUCTEMD,
- «KoHCcTpyKTOpCKas M TEXHOJIOTNYECKas IOArOTOBKA IIPOU3BOCTBAY,
- «MoaenupoBaHre KOHCTPYKIIMI ¥ TEXHOJIOTHIT»,
- «ObecrieyeHne TeXHOJIOTMYHOCTH COOPKH U KOHTPOJIst DC».

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

3. O0BeM u TpyI0EeMKOCTb TUCITUTUIUHBI
Jlanubie 00 o0meM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BUIOB Yy4eOHOH pabOTHI 1O
TUCITUTIMHE (M pacrpeAesieHUue 3TOH TPYTOEMKOCTH M0 CeMeCTpaM) MPeICTaBICHBI B Ta0IHIIe 2.

Bun yaeOHO# paboThI

TpynoemMkocTs 110
ceMecTpam
Nel

Bcero




1 2 3

Oo6was mpyooemxocmo oucyunaunst, 3E/ (dac) 5/ 180 5/ 180
U3 nux yacoe npakmuyeckoii O020MoeKu 9 9
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nexuun (JI), (gac) 34 34

npakTudeckune/cemunapckue 3ausatus (113), (uac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoi npoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 75 75
Buo npomesxcymounoii ammecmayuu: 3adet, nudad. k3 k3
3aueT, dk3ameH (3auet, [udd. 3au, Dk3.**) ) )

*x
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. ConepxaHue AUCITUTUTHHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILTINHBI, UX TPYAOEMKOCTh

KIUU P
Pa3nensl, TeMbl AUCLUTIIIMHBI Jlexu 1 CPC
(4ac) (gac) (gac)

Pazgen 1. OCHOBBI IOCTPOECHUS HHTETPUPOBAHHBIX THOKHUX

IIPOU3BOJCTBEHHBIX CHCTEM 3 6

Paspen 2. TexHonOruM aBTOMaTU3UPOBAHHOIO U 3 5

POOOTHU3UPOBAHHOT'O TPOU3BOICTBA

Pa3nea 3. Teopernueckue ocHoBsl mpoektupoBanus I'TIC u ATK 4 6

Paznen 4. Ctpaterus u 3agaun konuenuuu CALS/UTTNU 4 6

Paspnen 5. MarterpupoBanHas nH(pOpMaluoOHHas cpela 4 4 20

IPEIITPUSITHS

Paszpen 6. Pa3paboTka TexHMYECKMX TPEOOBAaHUH K CPEICTBAM 4 6

ABTOMAaTU3ALNU

Pa3zpen /. Pa3paboTka CTpYKTypbl aBTOMaTU3UPOBAaHHBIX 4 4 6

TEXHOJIOTHYECKUX CUCTEM

Paznen 8. CpencrBa aBTOMAaTH3aIMKA OCHOBHBIX, BCIOMOTATEIBHBIX,

KOHTPOJIbHBIX U TPAHCIOPTHBIX OIleparyi 4 4 6

TII npubopocTpoeHus

Pazgen 9. IIpoekTupoBanue crielMaJu3upOBaHHBIX TEXHOJOTHUYECKUX

y4YacTKOB, IMHUH U KOMIUIEKCOB Ha 0aze 4 5 13

THIIOBBIX

Htoro B cemecTpe: 34 17 75
Hroro 34 17 75

HpaKTquCKafl IMoATOTOBKa 3aK/I0YacTCd B HCIOCPEACTBECHHOM BBIITOJIHCHUHN O6y‘-IaIOHH/IMI/IC$[
OMPCACIICHHBIX TPYAOBBIX (1)}’HKI.[PII>1, CBA3aHHBIX C 6y,£[y1l[€l>i HpO(I)CCCHOHaHLHOﬁ JACATCIIbHOCTBIO.

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

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

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

Howmep
pasnena

Haszpanue u coaepkaHue pa3iesioB U TEM JICKUMOHHBIX 3aHATHI

1 OCHOBEI TIOCTPOCHUA UHTCTPUPOBAHHBIX THOKHX IIpOU3BOACTBCHHBIX CUCTCM

OpoucCCoB.

Tema 1.1 - Ilonamus u onpedenenus unmezpayuu npouU3800CMEEHHOU U UHPOPMAYUOHHOU CPedbl
3amaun U cofiepkaHue TUCHUIUTMHBL. HayuHble OCHOBBI aBTOMATU3AlMU TPOU3BOICTBEHHBIX

po0JIEMBbI aBTOMATHU3ALIMK IPOU3BOICTB PA3IMYHOr0 TUIA. TepMHUHBI U OIPEACICHUS B 00JaCTH




apToMaTu3alnuu. JlelcTByrolre HOPMATUBHO-TEXHUYECKHE JTOKYMEHTHI 10 aBTOMAaTH3alLlHH.
[TpunHuMIIBI 000CHOBAHUS TOCTAHOBKHM 3aJlayd aBTOMATU3AllMM TEXHOJOTMYECKOTo Mpolecca

TII). [Nonsitue rudkoriTexHomoruu. I nokue npounssoacTeennsie cucreMsl (['TIC).

ema 1.2 - [enu co30arnust u cmpykmypuposanue npooiemol
BricTpocCMEHHOCTH U THOKOCTh KaK OCHOBHBIC LIEJIH CO3/JaHUS HHTETPUPOBAHHBIX
npousBojcTBeHHbIXcucTeM (UIIC). ABTOMaTu3aius TeXHOIOTUYECKHUX MTPOLIECCOB Ha
MPUHIIUIIAX THOKOM TEXHOJIOTHH.
['uOKOCTh CTPYKTYpHasi, TEXHOJOTUYECKAasl, OpraHU3allMOHHAs U THOKOCTh MO yIPaBJICHHUIO.
Buast noctpoenus I'TIC no opraHu3aiimOHHBIM, TEXHOJIOTUYECKUM U MPEAMETHBIM MPU3HAKAM
knaccudukanun. I'TIC ¢ uaTerpanuent Gyukmuii. CTpykTypa HHTETpUPOBAHHOMN
ABTOMATHU3UPOBAHHOW MPOU3BOJCTBEHHON cucTeMbl. OOIACTH PAllMOHATILHOTO IPUMEHEHHUS
ABTOMATU3UPOBAHHBIX MPOU3BOJICTBEHHBIX CUCTEM M KOMILJIEKCOB. Buibl 1 Ha3HAaueHUE
ABTOMATU3UPOBAHHBIX CUCTEM B cocTaBe uHTerpupoBanHoit I'TIC.
DJIeMEHTHI TPOU3BOACTBEHHOM cuctembl. TexHonmoruueckue cuctemsl ['TIC. KauectBo
(G YHKIIMOHUPOBAHHUSI TPOU3BOJICTBEHHON CUCTEMEBI. VICITOIb30BaHHE CUCTEMHOTO TIOIX0a
npu

[IPOEKTUPOBAHUU aBTOMATU3UPOBAHHBIX CUCTEM U KOMILJIEKCOB

I'exHon0rnm aBTOMaTU3UPOBAHHOTO U pOOOTU3UPOBAHHOT'O IPOU3BOJICTBA.
Tema 2.1 — OcHosbl npoexmuposanus agmomMamu3ayul nPoU3B00CMBEEHHO20 npoyecca
ABTOMaTu3upyembie (YHKIIMH MPOU3BOACTBEHHON cucTeMbl. HampaBieHuss aBToMaTtu3alnudud B
NpUOOPOCTPOUTEIHLHOM  MPOU3BOACTBE.  D(DPEKTUBHOCTH  aBTOMATH3ALUHU,  KPUTEPUHU
35(1)eKTHBHOCTH. Bribop aBTOMaTH3upyeMbIX (QYHKIHH, OOOCHOBAaHME aBTOMATH3alUU IIO
Kakaod ¢Qynkuuu. CleHapud TIOCTaHOBKM 3a/ladydl  aBTOMATH3allUU  I[POU3BOJICTBEHHOTO
nporecca. BeiOOp BapumaHTa aBTOMAaTH3aIlMM Ha PAHHEW CTAaIUU MPOCKTHPOBaHW. MeToauka
aHaiM3a M oO0cCienoBaHUs OOBEKTa aBTOMATHU3allMM, pPa3padoTKa IPOEKTHOTO 3aJaHus MU
TEXHUUYECKUX TpeOOBaHUI Ha MPOEKTUPOBAHHE POOOTHU3MPOBAHHOTO MPOM3BOACTBA. MeToauka
000CHOBaHHS aBTOMATHU3AIMHM [0 KaXJI0H aBTOMaTHU3UpyeMOl (yHKIMM W BbIOOpa YpOBHS
aBTOMATHU3alH.
Tema 2.2 — [Ipoexmuposanue agmomamuzuposannvix TI1
ABTOMaTU3UPOBAHHBIM TII. Monpenu aBTOMATU3UPOBAHHOI'O TII CocTaBigmoie
aBromatusupoBanHoro  TII:  omepamuu,  neiictBusi, aBuwxkeHus. Luknel u  ¢dassl
apromarusuposanHoro  TII.  KonudecTBeHHBIE, NPOCTPAaHCTBEHHBIE,  BPEMEHHBIE U
nH(opMaIMoHHbIe MapamMeTpbl aBTomMaTuzupoBanHoro TII. lIpowsBoauTENbHOCT, U THOKOCTH
aBroMatuzupoBanHoro TII. BpeMeHHble mapaMeTpbl OCHOBHBIX U BCIIOMOTATENbHBIX JIEUCTBUM B
apromatuzupoBanHoM TII. HaxoxaeHne onTHMalbHOTO COOTHOLIECHHS MPOU3BOAUTEILHOCTA U
rubkoct npu apromarusanuu TII. YnpasiseMocTs 1 HabI01aEMOCTh
ABTOMATU3UPOBAHHOW TEXHOJIOTHYECKON ONEPaIMU.

I'eopetuueckne ocHOBEI IpoeKkTUpoBaHud 1 1IC u ATK

Tema 3.1 — OCHOBBI CHCTEMHOTI'O MPOEKTUPOBAHUS aBTOMATU3ALUN

[TonsiTve ¥ cojepXaHHE  TEXHOJOTMYECKOTO0  MPOEKTUPOBAHUS  ABTOMAaTU3MPOBAHHBIX
IPOM3BOJICTBEHHBIX CUCTEM M KOMIUIEKCOB. MeTogonoruueckasi, GyHKIHOHAIbHO-IOTHYECKas U
UH)KEHEPHO-TeXHUYecKass  (OPMYJIUPOBKM _ 3a7ad  HPOEKTHPOBAHUS  aBTOMATH3UPOBAHHBIX
MIPOU3BOJICTBEHHBIX CHUCTEM M KOMILJICKCOB. MeTO/Ibl CHCTEMHOT'O aHalu3a Mpu MPOEKTUPOBAHUU
aBTOMATU3UPOBAHHOIO MTPOU3BOJCTBA. 3anauda npoexktuposanus [ TIC Ha MakpoypoOBHe.
DopMynupoOBKa 3a7aud CUHTE3a aBTOMAaTH3UPOBAaHHBIX IIPOM3BOJCTBEHHBIX KOMIUIEKCOB. Cxema
CUHTE3a, UCXO/IHbIE JaHHbIC JJI MPOBEACHUS CUHTE3a. MeToauKa UCCIeJOBaHUsI HEOOX0AUMOT 0
¥ JIOCTaTOYHOTO YpPOBHS CIIO)KHOCTM UM OLIEHKM CTENIEHW HOBU3HBI IpoekTa. KadecTBo
(YHKIMOHUPOBAHUSI M CIOXKHOCTh peaju3allMd CHCTEMbl KaK KOMIUICKCHBIE KPUTEpUHU
IIPOEKTUPOBAHUSI TEXHOJOTUYECKON CHCTEMBI. CprKl:f/EHI)H/I CHUHTE3 aBTOMaTU3UPOBAHHOI'O
TexHojornueckoro kommuiekca (ATK). Crtpykrypa ™A B ypoBHsX pa3z0OueHus. CrocoObl

IIPEJICTABIEHUS.  CTPYKTYpbI TK.” Hcxomnas 0aza  CTPYKTYpPHOILO — HPOEKTHPOBAHUS
IIPOU3BOJICTBEHHBIX CUCTEM M KOMIUIEKCOB. CTpykTypHbIe 3jieMeHThl TC (MakKpodJIeMEHTHI,
TUNOBbIE 3MeMeHThl TC — TeXHOJOTWYecKME MOAYNIH, (PYHKIMOHAIBHBIE 3JIEMEHTHI

TEXHOJIOTMYECKUX MOIYJIEN).
Tema 3.2 — [IpoexTupoBanue odecneunBatonux cucrem MUIIC
Texunueckas u TexHonornyeckas noaroropka MIIC. Cucremsl obecriedenrs GyHKIMOHHPOBAHUS
{_[CO(I)) I'TIC u cucrempl obecrieuenus: Tpedyemoro kauectBa ¢pyHkunonuposatus (COK®D) I'TIC.
PUHLIMIIBI B3aUMOJIEHCTBUA CUCTEM oOecreueHHs] (PyHKIMOHUPOBAHHUSA C TEXHOJIOTMYECKHUMHU
cucremMamu 1 komruiekcamu B UIIC. Beibop Tuna ckiajckoit cuctemsl. Beibop nmpuHiuna npueMa
3asaBok oT ATK u obecneuenus 3aka3oB B UIIC. BeiOop THma TpaHCHIOPTHOW CUCTEMBI. AHaU3
CXEeM TpaHCHOPTHBIX cucteM. CHCTEeMBbl MHC EHTAJILHOTO_00OeceyeHnsl, X HCCIeI0BaHue U
paspabotka. KauectBo ¢ynkiuonupoBanug NIIC u ero obecneuenue. Kputepum ananmsza u
OLIEHKM KadecTBO (yHKIMOHMpoBaHUs. OOecrieyeHne TPEOOBAHMM CHUCTEMBI KadecTBa IpU
HgO@KTI/IpOBaHI/II/I, noarotoBke U ¢ynkuuonuposanun MIIC. CrpykTypa HHPOpMALIMOHHOTO
ooecrieuenus B UIIC nmns peanuzauiuum TpeOyeMoOro ypoBHS KadyecTBa (DYHKIIMOHUPOBAHMS.
Marepuansusle 1 uHpopMaruonusle notokun B MIIC, "ux MoxaenupoBanue” ais oOecriedeHus
¢ dekTuBHOrO ympaieHus. VMUTaMOHHOE MOAENUPOBAHHWE TEXHOJOTUYECKUX CHUCTEM U
koMIuiekcoB. Jluaamuueckue monenu ATK, ux npumeHeHue uis
obecneueHus TpedyeMoro kauectBa (GpyHKiuonnpoBanus ATK.

CTlpaTerHﬂ u 3agauM koHuenuuu CALS/MIIN
Tema 4 .1 - ba3oBble TPUHIUIIBI NI .

ITpoueccel u 3tanbl xu3HeHHoro uukjga (OKL) usgenuii, OCHOBHBIE NOJIOKEHUS KOHLEMIIUU
CALS/UIIN. 3%1821% co3z(%H1/m equHoOM WMHGOPMAMOHHONW cpenbl u3aenus. OCHOBHBIC 3a1adyu
koHuenuun CALS/UIIM. dakTopbl noBbieHus 3)(GpeKTHBHOCTH MPOU3BOACTBEHHEBIX MPOIECCOB
npu npumeHennn CALS/UIIN. Cuctemsl, pematomme 3amaun CALS/MITN. Merogonorus
npeacrasiiennst 1 ooMena nanueIiMi B MITH- TeXHOJIOTHX.




JTema 4.2 - Cuctemsl, TexHojoruy u crangaptel CALS/MII

Buner CALS/MIIA - cucrem. Hcmonws3zoBanue CALS/UIINA — cucrem. OpraHu3aiiMoHHEIE,
WH(pOPMAIIMOHHBIC M TPHUKIAAHbIE (POPMATM30BAaHHBIE TEXHOJIOTHUH, 00ECIICUNBAIOIITUE CO3/IAHUC
u ympasneane CALS/MIIN — cucremamu. 3azaum coszganus u BHenapenuss CALS/UIIN —
TEXHOJOTHM, KaK CpEACTB NOBBIIEHUS JQ(PEKTUBHOCTH ABTOMATU3UPOBAHHBIX — CHCTEM
MPOEKTUPOBaHUA M yiipaBieHus. CraHgapThl LS. Buapl cranmapToB, MX KiaccuUKaIus,
Ha3HaueHue u pazputue. CpaBHUTEIbHAS

OIICHKA XapaKTEPHUCTUK TPATUIIMOHHOI0 MPOMU3BOJICTBA M Mpon3BoacTBa ¢ MITM-TeXHOIOTHSIMU.

VHTerpupoBanHasl UHPOPMALIMOHHAs Cpeia MPEapUATHS

Tema 5.1 - Mupopmarmonnas cpena npeanpustus B crpykrype CALS/MUIIN — cuctem
[TonsiTie W conagpxkaHue HHTErpupoBaHHOW wHPopMmanmuonHou cpeabl (MHC). AnexBaTtHOE
MOJIEINPOBaHNE (YPU3NYECKOT0 U MH(OPMAIIMOHHOI'O ITpocTpaHcTBa. OOIas (MHTErpupoBaHHast)
0a3a JaHHBIX NPOOJIEMHO-OPUEHTUPOBAHHBIX MOJEJIEH ITPOU3BOJICTBEHHBIX cUCTeM. VIHTerpanus

YHKLIMW YIpaBiIeHUs NaHHbIMU U ympasieHus npoueccamu B PDM-cucreme. CtpykTypa u
cocrtaB 001iled 0a3bl JaHHBIX 00 u3aenuu. MoaenupoBanrue 0ObLEKTOB, ONEPALIUNA, OTHOIICHWH IPpU
00BEKTHO- OpHUEeHTUPOBaHHOM MozenupoBanuu. Ctpykrypa MHUC XKU3HEHHOrO LMKIIA U3JENHS.
Peanuzanus = 3amaun  uHTerpauum  PDM-cucteMbl ¥ CHCTEMBl  YOpPaBJICHUS IPOEKTAMH.
@DyHKIMOHANIbHbBIE BO3MOKHOCTH coBpeMeHHbIX PDM-cucrem (ynpasiieHue XpaHeHHEM AaHHBIX U
JNOKYMEHTaMH; yIpaBlieHHe WH()OPMAIIMOHHO-CIIPABOYHON CHUCTEMOW MPENNpPUATHS; YIPABICHHUE
KOHCTPYKTOPCKO- TE€XHOJIOTMYECKOM MOATrOTOBKOM NPOM3BOJACTBA; ABTOMATU3AlUS I'€HEPALNU
BBIOOPOK M OTYETOB; YIIPABJICHHE W3JEJIMEM Ha ATalle 3KCIUTyaTalluM; MOJAEepKKAa MEHEIKMEHTA
Ka4yecTBa). DTarnbl padoT M0 yNpaBIEHUIO KOH(UTypanuei u3aenus ¢ nomompso PDM-cuctem.
KonnentyanbHasi cxema COBMECTHOM paOOThl CHCTEMBI YIPABIEHHUS TMPOEKTaAMH W MOIYJS
ynpasneHuss workflow B PDM-cucreme. Illabnon mnpoekra. I[llabion mnpomecca. Co3zmanue
11abJI0HOB M paboTa C MabIOHAMH.
Tema 5.2 - IHTerpripoBaHHbIC MOJIEIN 0OBEKTOB U MPOIIECCOB MTPOU3BOJICTBA
ATpubyThl pu3ndeckoro oobvekra. MHpopmMaoHHble MOJIENIN U3/eUH, IPOLIECCOB U PECYPCOB,
WUnTerpupoBanHag  MoOJeNlb  u3Jenus — o0bEKTa  IPOU3BOJICTBA. OHSATHE  €IMHOU
uH(popMalMoHHON Monen. ba3zoBbie HHTErpupOBaHHBIE HH()OPMALIMOHHBIE MOJICIH YIIPABIICHUS
pasIinyHoOro ypoBHs. MH(opManmoHHble MOJAENM H3JeNui, mpoueccoB U pecypcos. CBoiicTBa
UHTETPUPOBAHHOM Mozenn u3aenus. Moaynu HHTErpUpOBaHHOM Mozenn wuzaenusd. Cxema
MOCTPOCHUS MHTErPUPOBAHHON Mojenu uznenus. MHdOopmanronHas MoJenb TEXHOJIOTUYECKOU
HOJArOTOBKH IPOM3BOJICTBA. MHpOpMamonHas Mozenb npou3BoacTB. HbopMaloHHas MoJenp
pecypcoB. KnaccudpukanmoHHble xa aKTeI:]I)HCTI/IKI/I pecypcoB. Pa3zButue u AOMOJIHEHUS MoOJenen
npoektupoBanus u ynpasienust CALS/UTIU — cuctem Ha
OCHOBE KOMIUJIEKCHBIX Mojieleil «00BeKT-Mpoliecc-ocHamenue». MupopMamoHHble TOTOKUA B
1exe.

Pa3paboTka TEXHUYECKHMX TPEOOBAaHUN K CPEACTBAM aBTOMAaTHU3alUU
Tema 6.1 — MeTtoauku 00pabOTKH pe3yIbTaTOB aHAIM3a U 00CIIe0BaHMsI TPOU3BOICTBA
Pa3pabotka TtexHndyeckux tpe0oBaHmd k ATK Ha OCHOBE JIOI'MKO-CTPYKTypHOro aHajgusa T3 u
pe3yibTaToB 00CienoBaHMs OOBEKTa aBTOMaTH3aluu. Pa3paboTka TeXHHUECKMX TpeOOBaHUHU K
000py/lOBaHUI0O M CpelacTBaM aBToMmaTu3aiuu npu npoektupoBanun ATK. Tpebosanus mo
0€30TKa3HOCTH W PEMOHTOMPUTOJHOCTU. TpedoBanus OeznedexTHocTH. MeToanka OIEeHKH
TEXHUYECKOI'0 YPOBHA U KauecTBa (pyHKUHOHUpoBaHUs ATK. .
Tema 6.2 — Pa3paboTka TpeOOBaHM 'Ha aBTOMATU3AIIUI0_ 00€CIICUNBAIONINX ONepaLuit .
AHanm3  KOHCTpyKUMM  oObekTta 00paboTku  (cOopku). OnpenencHue IMOBEPXHOCTEH
KOHTaKTUPOBaHUS 00bEKTa ¢ 3axBaTHbIMH ycTpoiictBamu (3Y) I1P. YcranoBnenue tpeboBaHUi
Ha HaKoOIlJIeHHE, N0Jauy, OPUEHTHPOBAHUE U IMO3UIMOHUPOBAHNE QOBEKTa MAHHUILYJIHMPOBAHMUS.
Bri0op moBepxHOCTEH,” 00€CIeYnBaIOIINX BBINOJHEHUE aAeicTBuii u aBmwkeHuii B- ATK ¢
TpeOyeMoll TOYHOCTBIO. YCTAHOBJIEHHE TpPEOOBAaHMM K YCTPOHCTBAM TPaHCIOPTHO-CKIIAJICKOM
CUCTEMBI Ha OCHOBE OpraHM3ALMOHHO- TEXHOJIOTMYECKUX U  IUIAHOBO-PKOHOMHYECKHX
XapaKTepUCTHUK TNpou3BoAcTBa. Pa3paborka Tabmuu- wmarpun cBsizu  «[IP — ocHOBHOe
TEXHOJIOTH4ecKoe 00opynoBanuey, «IIP — BcrmomorarenbHas oCHaCcCTKa»
JUIsl OIPEJIENIEHNS 1apaMETPOB JIBUYKEHUM.

Pazﬁ)a60TKa CTPYKTYpbI aBTOMAaTU3UPOBAaHHBIX TEXHOJIOTUUECKUX CUCTEM
Tema 7.1 — Moaenu cuHTe3a aBTOMaTU3UPOBAHHBIX A1eMeHToB UIIC
OcHOBBI OpraHu3alMyd KOMIBIOTEPU3UPOBAHHOIO MpOIlecca MPOECKTHUPOBAHUS, MOATOTOBKU U
I\;F apieHMs. TunoBble (YHKIIMOHAJIbHO-CTPYKTYPHbIE CXEMbl aBTOMAaTH3MPOBAHHBIX YYacCTKOB
. IITaMIOBOYHOTO, ~TaJbBaHUYECKOTO, MEXaHOOOpabaTHIBAIOLIET0, MEXaHOCOOPOUYHOTO,
COOpPOYHO-MOHTaXKHOTO ~ MPOM3BOACTB. OOOOIIEHHAs =~ CTPYKTypHas Moxenb 1C. ILlemu
MOJIEJIMPOBAaHUS TPOLIECCOB M DJIIEMEHTOB ABTOMAaTHU3MPOBAHHOIO Yy4YacTKa IPOM3BOJCTBA.
HccnenoBanne BapuaHTOB peaM3allMM  TEXHOJOTMYECKOW CTpYKTypbl. (CxeMa CHHTe3a
TEXHOJOTHYECKOH CTPYKTYphl. BBIOOp BapHaHTOB CTPYKTYpHO- KOMIIOHOBOYHOI'O MOCTPOEHHUS
TEeXHOJOoruueckon cTpykTypel ywactka MIIC Ha ochHoBe MojenupoBaHHs TpU W3MEHEHUU
pacrojoXKeHUsl CKJIAJOB M MX KOJIMYECTBA, IPU Pa3IMYHbIX THUMNAX W KOH(I)I/Il“ypaLIII/gIX
TPAHCIIOPTHOM CUCTEMBI, pa3IMYHBIX MPUHIUIAX OpraHU3alUy BhINONIHEHUS 3asBok i ATK u
YTUX IepEMEHHBIX (PaKTOPOB.
AQFNI[?. 7.2 — UndpopmanroHHoe oOecrieueHre MPOLECCOB HHTEIIEKTYalIbHOTO MPOEKTUPOBAHUS

baza pmaHHBIX aBTOMarm3upoBaHHOro npoektupoBaHuss TC u ee 3neMeHTOB. MaccuBsl
NOCTOSSHHOW MH(popMaimu 0a3bl JaHHBIX. Anroput™ npoekthpoBanus ATK Ha 0aze THMOBBIX
snemMeHTOB. [IpuHATHE W  OIIGHKAa TMPOEKTHBIX PEIICHWH TIpU  aBTOMATHU3UPOBAHHOM
npoekTrpoBaHud. COCTaB M 3aa4d NOJCUCTEMBbl MH()OPMALMOHHO-TIOMCKOBOTO O0ECIEeUeHMsL,

HTEJUIEKTyalu3alus aBTOMaTI/I3I/IP[OBaHHOFO npoexktupoBanusd ATK. basa 3HaHuil 3KcnepTHON
cuctembl npoektupoBanug ATK. Ilpeacrasnenne u o0paboTka 3HaHUN B DKCHEPTHOM cHcTeMe
npoektupoBanus ATK. IlpomykunumonHble npaBuna u ¢peiiMbl 3HaHMN. CTpyKTypa (perMoB
pelieHus 3amad  TEXHOJIOTMUECKOTO MPOCKTHpoBaHUS. [lpumepbl QperMoBBIX  Mojenein
TEXHOJIOTUYECKOTO  MPOEKTUPOBAHUS. azpaboTka mpoiiecca @XHKHHOHH OBaHUs TK,
Popmanuzanus U aIrOpUTMH3ALUA n%ouecca ¢bynxnuonupoBanus ATK. Fpag) B3aUMOCBS3€EM

YHKIMOHANBHBIX ~ 3j1eMeHToB  ATK, ero  mocrpoenume. _ Pa3paboTka  anroputma

yakuuonupoBanus ATK. HOCTIgoeHHe uukiorpamMm  pabotel [IP uw ATK. OH’_FI%Z[CJICHI/IC
BpeMeHHbIX XxapakTepuctuk ATK. CoctogHue osnemedra ATK. Cocrosuus ATK. I'pad
dhopMmupoBaHusg cocTosiHMi 1 nepexonos B ATK




Martpunbl cocTossHUU ATK. Onenka roroBHocT ATK.

CpeacrBa aBTOMaTU3alud OCHOBHBIX, BCIIOMOIATENbHBIX, KOHTPOJIbHBIX U TPAHCIOPTHBIX
onepanui L1l mpubopocTpoeHus
Tema 8.1 — TexHonorn4yeckasi 00€CIe4eHHOCTh ABTOMAaTH3UPOBAHHBIX KOMILJICKCOB
[locranoBka © peuieHWe 3a7adyd  BbBIOOpa BUJOB = TEXHOJIOTMYECKOTO  00OpyHOBaHUS
ABTOMATU3UPOBAHHBIX IPOU3BOJACTB. MeTOnpl aHamm3a M pacyeTa TEXHOJIOTMYECKON
00ECIIEYeHHOCTH .~ aBTOMATU3MPOBAHHOTO  KoMmIUiekca.  Kmaccudukanmus  OCHOBHOH U
BCIIOMOT'aTE€JIbHOM  OCHACTKM = aBTOMATU3MPOBAHHBIX  TE€XHOJIOTMYECKUX, ~ TPAHCHOPTHBIX,
CKJIAJICKUX, WHCTPYMEHTAJIbHBIX CHCTEM U KoMmIulekcoB. HasHaueHue u (yHKIMOHAJIbHBIE
XapaKTEPUCTUKH KaXKIAOH U3 KJIACCH(PHUIMPOBAHHBIX I'PYIIT OCHACTKH.
Tema 8.2 — MeToIMKH IPOSKTUPOBAHUS CPEICTB TEXHOJIOTUYECKOTO 0OecTIeueHHs .
Koncrpykuuu, BbIOOp M pacder: 3axBaTHbIX ycTpocTB [IP; BuOpomopmarommx ycTpoHcTB;
OPUECHTHUPYIOIIUX YCTPOMCTB M IIMTATENEH; ~YCTPOMCTB MEKONEPALMOHHOIO U _ BHYIpHU
OIIepalMOHHOTO TPAHCIIOPTUPOBAHHUS; TOBOPOTHBIX U KOOPJMHATHBIX CTOJIOB; TPUCTIIOCOOICHUM —
CIyTHHUKOB; yCTPOMCTB HAKOIUIEHUS W CKJIAJUPOBAaHUS 3arOTOBOK, JIETAJICd M KOMIIOHEHTOB;
HaKoOIUTENIed M Mara3uHOB HHCTPYMEHTOB; YCTaHOBOYHBIX W 3@XUMHBIX YCTPOMCTB W Jp.
TexHuuyeckue cpeicTBa KOHTPOJIBHBIX KOMIUIEKCOB M MoOAyjei. BbiOop aBTOMaTu3MpOBaHHBIX
cpeacTB KOHTpossl. [IpuMeHeHre poOOTOB Ha KOHTPOJBHBIX OlepalusxX. THIOBblE KOMIIOHOBKU
KOHTpOiibHBIX ATK.  YcrpolictBa COPTMPOBKM M KOHTPOJSl T[E€OMETPUYECKUX IapaMeTpOB.
YcTpoiicTBa 1e(EKTOCKOIIMKM MaTepuaaoB M COCAUHCHMM (CBapHBIX, MasHBIX M Jp.).
KoopnunnatHo-u3MepuTenbHble MallMHbl. KOHTAKTHbIE W OECKOHTAKTHBIE IATYMKU KOHTPOJIS
[IapaMeTPOB M3JEIMI U JUATHOCTUYECKUX YCTPOMCTB TEXHOJIOTMYECKUX KOMIUIEKCOB. KOHTpOIIB
TEXHOJIOTMYECKUX IPOCTPAHCTBEHHBIX, BPEMEHHBIX u pabounx apameTpoB
ABTOMATHU3MPOBAHHOTO IIpoIlecca, BBIOOP HMX ONTHUMAILHOTO COOTHOIIEHHUS MpHU pa3paboTke
QIropuT™Ma (PYHKIIMOHUPOBAHUS 110 KPUTEPUSAM UHPOPMATUBHOCTH, OOECIIEUEHUS HAJIEKHOCTU U
0e31eheKTHOCTH.
Tema 8.3 — CucteMsl yripaBiieHUs aBTOMAaTU3UPOBaHHbIMU 31eMeHTamu ['TIC
Cucrembl  ympaBlIeHUS _TEXHOJIIOTHYECKHMH  KOMIUIEKCAMH, CTPYKTYphl ¥ (DYHKIIHH.
Muxkponpouéccopusie YUIIY. JlokanbHple CUCTEMBI yHpaBiEHUs Ha 0a3€ NPOrpaMMUPYEMBIX
MUKPOKOHTpoJuiepoB. Mcnonb3oBanue [I9BM B cucrémax ynpasiaenus PTK. Buael koMang B
porpamme yHP%aBneHm[ KOMILUIEKCAMH. Y CTPOMCTBA WHAMKALMU H perHCTpeuXm B CHCTEMax
YIIPaBJICHUS K. C eglLCTBa ouyBcTBIeHMS, uUXx Tunbl W HazHadyeHue B ATK. Cpexacrsa
Texauueckoro 3perus (C13). TeneBusnonnoie
CT3 u CT3 na I[13C-marpuiiax.

[TpoeKTHpOBaHNE CHELUAIN3UPOBAHHBIX  TEXHOJOIMYECKMX  y4acTKOB, JIMHUN U
KOMIIJIEKCOB Ha 0a3e THIOBBIX
Tema 9.1 — IIpoexktupoBanne ATK 3aroToBUTENILHOTO M 00pabaTHIBAIONIETO MPOU3BOACTBA
TunoBele KOMHOHOBKH yuyacTkoB, JuHMM M ATK 3aroroBurenbHbIX M 0OpadaThIBAIOLIMX
IpOIecCOB, LieneBble (QYHKIMH U OCOOCHHOCTh npoektupoBaHus. Tunosele ATK mrammnoBkuy,
npeccoBaHus miaactMmace, uThs Metauia. ATK Ha Gase cnienmann3npoBaHHBIX, YHUBEPCAIbHBIX,
arperaTHbIX W MHOTOIIEJEBBIX CTAHKOB_JUIg TOKApHBIX ONepalnuid, (pe3epoBaHus, CBEPICHMUS.
Vyactku, quaun U ATK Ha 06aze oOpaOarbiBaromux IHEHTPOB. OCOOEHHOCTH MOCTPOEHUS
AaBTOMATU3MPOBAHHBIX ~ yYacTKOB M _ KOMIUIEKCOB TIpH  0Q0pabOTKE C  INpUMEHEHHEM
npucnocobgeHnii-cnytHukoB. ATK Ha 6aze TexHonmorngeckux poOoToB (CBapoUYHbIE, OKPACOUHBIE
U JIp.), OCOOEHHOCTH TIPOEKTUPOBaHus padboueit 3061 ATK.
Tema 9.2 — KOCKTHpOBaHI/Ie ATK cO0poYHO - MOHTaXHOTO ITPOU3BOJICTBA .
Co6opounsie ATK. Metoabl cOopku 1o creneHu AuddepeHnnanuy 1 KOHIEHTpaluu oneparui
aBTOMATH3UPOBAaHHOLO  Oporecca.  OOecreyeHHe  TEXHOJOTMYHOCTH  JleTallel  mpu
aBTOMAaTU3UPOBAaHHOH  cOOpke.  OCOOEHHOCTHM  IPOEKTUPOBAHUS  ABTOMATHU3MPOBAHHBIX
TEXHOJIOTUYECKUX omepanuii cOgpku. JleKOMIO3UIMs aBTOMATU3MPOBAHHOW TEXHOJOTMUECKOU
orepanyu cOOpku Ha (asbl, AEUCTBUS U JIBUIKEHUS. HpOl:paMMI/IRyeMLII/I JJIEMEHT OIEpaLUu.
Crienuduueckiue 0coOEHHOCTH MOCTPOeHHsI y4acTKOB, THHUNA 1 ATK MoHTaxka 31eKTpuiecKkux u
AJIEKTPOHHBIX Y3JI0B Ha MMEYATHBIX MJlaTax U MUKpocOopok. PoboTu3amus npouecca U3roTOBIEHUS
AJIEKTPOHHBIX Y3JIOB MO TEXHOJOIMM MOBEPXHOCTHOTO MOHTa)ka. POOOTH3MPOBaHHBIE YYaCTKH,
JUHAA W KOMIUIEKCHI HAHECEHUs MOKPBITUH W TOJMY4YeHUS (YHKIMOHAIBHBIX TUIEHOYHBIX
AJIEMEHTOB B TEXHOJIOTUY MUKPOAJIEKTPOHUKH.

K xoHTpons uzaenuii npudopoctpoenus. ATK xoHTponst marepuanoB U mnonydpaOpUKaTOB.
Poborm3anuss omepanuii KOHTPOJS JeTaned, KOMIUICKTYIOIIMX KOMIIOHEHTOB U  Y3JIOB.
CrenmanusupoBandple ATK ans BeimosHeHWs — omepanuil  repMeTH3alliH, IOAIOHKH,
KOMIIJIEKTOBAHUSI COOPOYHBIX MMO3UIIMNA, HAHECEHUS NacT U JIp.

Obecneuenne HaeKHOCTHU (0€30TKa3HOCTH U PEMOHTONPUTOTHOCTH) U 0e3/1e(heKTHOCTH
dyuxnuonuposanns ATK.

[TpakTHueckue (CEMUHAPCKUE) 3aHATUS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJIHILIE 5.

Ta6ﬂ1/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux Ne
Ne Tembl IpakTHUECKUX @DopMBI TPAKTUYECKUX TpynoeMKocCTb, IIPAKTUYECKON | paszena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, | JUCLHAII
(dac) JINHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero




4.4, JlaGopaTopHBIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TpUBEeHHI B Tabmuie 6.

Tabnuma 6 — JlaGopaTopHbIe 3aHATHS U UX TPYIOEMKOCTh

Ne
TeMBI HaumenoBanue 1abopaTopHbIX paboT
5.2 | UccnenoBanue y4acTka MPOU3BOJICTBEHHON CUCTEMBI C IPUMEHEHUEM UMHUTAIIMOHHOTO
MO/JICIIUPOBAHUS
7.1 | Pa3paboTK1 MMHTAIIMOHHON MOJIEITN aBTOMAaTU3UPOBAHHOTO TEXHOJIOTUYECKOTO
KOMILIEKCa

7.2 | UccnenoBanue 3aBUCUMOCTH XapaKTEPUCTUK MTPOU3BOIUTENBHOCTH U TOTOBHOCTH ATK
OT BEPOSTHOCTHBIX COOBITHI

8.3 | Pa3zpaboTka TeXHOJOTHUYECKOI0 MapLIpyTa, rpaguKa U mapaMeTpoB CUCTEMBbI
YIPABJICHUS TaTbBAHUYECKUM IMPOU3BOJICTBOM

9.1 | OmpeneneHue ONTUMAILHOTO pa3Mepa MapTHH U3ICIH, 3aITyCKaeMbIX B TIPOU3BOCTBO
9.2 | Beibop u uccienoBaHue 3arpy304HbIX U nojaawmux ycrpoiicts ATK

4.4. KypcoBoe NpoeKTHpOoBaHNe/ BBITIOTHEHUE KYPCOBOW PaOOTHI
VY4eOHbIM MJIaHOM HE IPeAYyCMOTPEHO

4.5. CamocrosTenbHas padoTa 00y4armuxcs
Bunbsr caMocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

Bun camocrositensHOM paboTh Bflzzo’ Cemectp 1, yac
1 2 3
N3yyenne TeopeTnueckoro Marepuana
20 20
qucturuHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[TonroroBka K TeKyIeMy KOHTPOJIO 5 5
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13) 50 50
KonTposasabie pabotsl 3a0unnkoB (KP3)
[TonroroBka k npomexxyrounoi arrecranuu (I1A)
Bcero: 75 75

5. Ilepedyenn yueOHO-METOIUYIECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00yUaroImuXCs MO JUCIUIUIMHE (MOJYIIIO)
Y4eOHo-MeToAMYEeCKHEe MaTeprabl JAJIsi CAaMOCTOSITENIbHON paboThl 00yJaromMXcsl yKa3aHsl B IL.1. 7-11.

6. IlepedeHp MeyaTHBIX U IEKTPOHHBIX YUEOHBIX M3JaHUN

[lepeueHp meyaTHBIX M AJNEKTPOHHBIX Y4e€OHBIX HM3aHMN TpuBeneH B Tabnune 8. Tabmuna 8— IlepeueHn
NEYATHBIX U DJICKTPOHHBIX Y4eOHBIX M3/1aHUM
[udp bubmorpaduyeckas cceuika / URL agpec K-Bo 3k3

1. Jlapun B.I1. WnuTerpupoBanHble Hpou3BOACTBeHHBIE cucTeMbl U MIIN- TexHomorum: yueOHOE
noco6ue / B.I1. Jlapun. — CI16.: I'VAII, 2016. — 189 c. ISBN 978-5-8088-1162-1 100

2. WudopmannoHHas MOAJEPKKA >KU3HEHHOTO IIMKJIA H3AETHA MAIIWHOCTPOCHHS : MPUHIIMIIB,
cucteMbl U Texnosioru CALS/UIIN: yue6. mocoOue s cTyIeHTOB Bhicil. y4eb. 3aBenenuii / [A.H. Kogios,
1O0.®. Hazapos u ap.]. — M.: U3natenbckuii nentp «Axagemus, 2007. —



304 c.

3. Jlapun B.I1., HoBukoB A.E. Meroandeckne ykazaHusi K BBITOJHEHHUIO JTAOOPAaTOPHBIX pabOT MO
nucuuiinie «HTerpupoBaHHbie MPOU3BOACTBEHHBIE cucTeMbl U UTTV-TexHomorumy. [ INeKTpoH. pecypce
kapenpsi|, Mud. Cucrema xadenps 23. Pexn. 2019.

4, Paznopoxupiii A.A. OpraHuzanusi IPOU3BOJICTBA M yIPaBIECHUE NMPEANPHUATHEM: YICOHUK / A.
A. Paznoposxnslil. - M.: Dx3ameH, 2009.

5. Cocaun O.M. OcHOBbI aBTOMAaTH3aI[MM TEXHOJOTHYECKHUX MPOIECCOB U MPOU3BOJACTB : yued. mocodue
JUIS CTYA. BeIcI. yued. 3aBefeHuil. M.: M3narenbckuit eHTp «Akanemusi», 2007.- 240 c.

6. [Mannpor b.B. TexHuueckue cpeacTBa aBTOMATU3aAIMY © YICOHHK JJIS CTY/. BBICII. y4eO. 3aBeCHUM /
Bb.B. lannpos, A 1. YynakoB. — M.: M3narenbckuii nentp «Axanemus, 2007. — 368 c.

7. TlepedeHb 3IEKTPOHHBIX 00PA30BATEILHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTtn « HTepHeT»
[lepeyeHb 5SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(GOPMAIMOHHO- TEIEKOMMYHUKAIIMOHHOW CETH
«VHTepHeT», HEOOXOAUMBIX JJIsi OCBOCHHUS AUCLUILIMHBI IPUBE/EH B TabiuLe 9.

Tabmuna 9 — Ilepedens AIIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB HH(POPMAITMOHHO-TEIIEKOMMYHHKAITHOHHON
cetu «MHTEpHET»
URL axpec HaumenoBanue

http://lib.aanet.ru/ Hoctyn B ObC «Jlanb» ocymecTBisiercs o goroBopy Ne 26 u Ne27
ot 31.01.2023

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

Hoctyn B 9bC «}OPAUT» ocymectBisiercs 1o goroopy Ne 257 ot
29.05.2023

8. [lepeuenb MHPOPMAITMOHHBIX TEXHOIOT UM
8.1. [lepeyeHp MporpaMMHOIO OOECIEeYeHHUs], NCIOIb3YEMOTO MPHU OCYIIECTBICHUN 00pa30BaTEIbLHOTO
mpouecca 1o AUCLHIIINHE.
[lepedyeHpb uConbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaunmenoBanue

He npenycmorpeno

8.2. [lepeyenp  WHGPOPMANMOHHO-CIIPABOYHBIX  CHCTEM,HCIIONB3YEMBIX  TPU  OCYIIECTBICHHUH
00pa3oBaTeNBpHOrO MpoIiecca M0 AUCHUILTUHE
[lepeuenp ucnoab3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpeacTaBieH B Tadnuue 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MartepuanbHo-TeXHHYecKas 06a3a
CoctaB MarepHaIbHO-TEXHHUYECKOW 0a3bl, HEOOXOAMMOM Ui OCYyLIECTBICHHS 00pa30BaTEILHOTO
nporecca Mo TUCIUIUINHE, TIPEICTaBIeH B Tabumel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 MynbTUMenuitHas JEKUUOHHAS Ay TUTOPHUS

2 Crneunanu3upoBaHHas 1adopaTopusi «ABTOMaTH3aIUs KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 MPOEKTUPOBAHUS U



http://lib.aanet.ru/

KOMITBIOTCPHOI'O MOJACIIMPOBAHUS))

10. OueHo4HBIE CpeACTBA TSI IPOBEICHUS IPOMEKYTOUHOUW aTTECTAIINH
10.1. CocraB OIIEHOYHBIX CPEICTB ISl MPOBEICHHS MPOMEKYTOYHOH aTTECTAlMU O0YYAIONMUXCS MO
TUCIUILTMHE TIpUBE/eH B Ta0uie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIlUH

Bu npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPENICTB

DK3aMeH

Crncok BONPOCOB K SK3aMEHY.

10.2. B kadecTBe KpUTEpUEB OLEHKA YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHHUS) KOMIIETECHIIMNA
o0yyaromuMucs TMpUMeHseTcsl S5-OanubHas LIKajJa OLEHKH CHOPMHUPOBAHHOCTH KOMIIETEHLUH, KOTOpas
npuBeneHa B Tabmuie 14. B TedueHme cemecTtpa MOXKET HCIoyib3oBatbes 100-0amipHas mkaga MOIYJIBHO-
PEUTHHIOBON CHUCTEMbl YHHUBEPCUTETA, IPAaBUjIa UCIOJIb30BAHUS KOTOPOHM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM
JIOKaJIbHBIM HOpMaTUBHBIM akTOM [V AIL

Tabmuua 14 —Kpurepun onleHKH ypoBHSI cPOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHIUN

5-0ayuipHad mIKaia

XapakreprcTrka c(popMUPOBAHHBIX KOMITCTECHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouuiics riyooKo U BCECTOPOHHE YCBOWJI MPOTrpaMMHbBIN MaTepuait;

— YBEPEHHO, JIOTUYHO, [TOCIIEIOBATEIHHO M IPAaMOTHO €r0 H3JIaraer;

— OMHpasch HA 3HAaHUA OCHOBHOM W JIONIOJHHUTENFHOM JIMTEpaTypbl, TECHO
NPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTHYECKOH JAeATEIHHOCTHIO
HaIpaBJICHHUS;

— yMeInio 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMBIC UM HJICH;

— JIeTIaeT BBIBOJIBI 1 0000IICHNUS;

— cBOOOIHO BJIQJICET CUCTEMOH CIIEUAIM3UPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4JaronIuicst TBEPIO YCBOWI IPOTrPAMMHBIN MaTEpHall, TPAMOTHO M TI0 CYIIIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUS OCHOBHOM JIUTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBAET YCBOEHHBIE 3HAHUSA C MPAKTUUECKOU JEATEIbHOCTHIO HAIIPABIICHNUS,

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— BJIQJICET CUCTEMOM CIIEIMAIM3UPOBAHHBIX OHSITHII.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— O00yyYarouuiicss yCBOUI TOJBKO OCHOBHOM MPOTpaMMHBINA MaTepual, MO CYIIECTBY
W3JIaraeT ero, OMMpasCch Ha 3HAHUS TOJIBKO OCHOBHOM JIMTEPATYPHI;

— JIONYCKaeT HEeCYIIECTBEHHBIE OMOKA U HETOYHOCTH;

— UCHIBITHIBAET 3aTPYAHEHUS B IPAKTUUECKOM IIPUMEHEHUH 3HAaHUUN HalPaBJICHMUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpynHseTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIAJICET CUCTEMOM CITEIIMATIM3UPOBAHHBIX MOHITHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

— 00y4aroluiics He YCBOUJ 3HAYUTEIbHON YaCTH MPOrPaMMHOT0 MaTepuana;

— JIOTIYCKaeT CYIIECTBEHHbIE OIIMOKM M HETOYHOCTH NPH PACCMOTPEHHUH MpoOsieM B
KOHKPETHOM HaIpaBJICHUH;

— HCIIBITHIBAET TPYTHOCTH B MMPAKTHYECKOM IIPUMEHEHNH 3HAHUN;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHMUS,;

— He (OpMYJIHPYET BHIBOJOB M 0000IIICHUH.

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBiIeHb B Tabiuie 15.

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

Ne
n/n

Kon

[Tepevens BOIpOCOB (3a71a4) TSl SK3aMEeHA
WHNKATOpa




[EEN
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Kaxk obecnieunBaercst 6230 1aHHBIX (PYHKITMOHUPOBAHKE YIaCTKa MMPOU3BOICTRA.
Pemenne kakux 3a1a4 KOHCTPYKTOPCKOM MOATOTOBKH IMPOU3BOJICTBA.
MOJICP)KUBAIOTCS. HH()OPMAIIMOHHON CPEeIOi MPepUsTHsl.

Jokaxure 3¢ HEeKTUBHOCTH JEKTPOHHOTO KOHCTPYKTOPCKO-TEXHOJIOTHIECKOTO
JOKYMEHTO000pOTAa.

Ot kakux (akTopoB 3aBUCUT ObIcTpOTa pearnpoBanus TC Ha BO3MYIIEHUS B
OCHAIIICHUU CUCTEMBI.

PaccmoTtpuTe BapuaHThI pEIICHNS 3aa4M IPUHATHS PELICHUH IPU BO3HUKILIEM
BO3MyIlIeHnU. Ha kakoit nHpopMaIimoHHOH moaepxKe OymyT 6a3upoBaTbes
paccMaTpuBaeMbIe BApUAHTEHI.

[Mepeuncnure Bubl nHGOpManuu B cTpykType TC TpeTbero crpykTypHOTO
YPOBHSI aBTOMAaTU3aLUH.

[Mpoananu3upyiite 3G ekt oT BHEAPEHUS FICKTPOHHOTO TEXHOJIOTHUECKOTO
JIOKyMEHTO000pOoTA.

[TpoBenuTe ananu3 uHMHOPMAIIMOHHO-YIpaBistomux cBsi3eil B TC BTOporo
CTPYKTYPHOTO YPOBHS aBTOMAaTH3ALNH.

HudopmanmonHo-ynpasisiromas yactb nmpoekrta ACY TC moinkHa conepxarb
pa3pabOoTKy BHIOB U CoJiepKaHusl HHOOPMAITMOHHOM MOICPIKKH BBITTOTHIEMBIX
IIPOIIECCOB.

[Tepeuncnure Bubl HHGOpManuu B cTpykType TC BTOPOTO CTPYKTYPHOTO YPOBHS
ABTOMATH3AIIHH.

VK-1.3.2
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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 YHOPSAOUYUBAHUS YIIPABICHHUS pab0TOoil 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 PACIIPENICIIEHHBIX CHCTEM
ACY.
21 | Crpykrypa ACY ydacTka MeXxaHOOOpaOaThIBAIOIIETO MPOU3BOICTBA. OIIK-2.3.1
22 | Crpykrypusie ypoBau ACY 11 u perraembie 3a1a4m. 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 nocienoBaTeNbHOCTh PEIIeHUs 3a/1a4 IPOSKTUPOBAHUS
ABTOMATH3UPOBAHHOM TEXHOJIOTUIECKOH OTepaIyy.
30 | ChopmynupoBaTh OCHOBHOE COIEPIKAHUE TIOHATUSA UHTEMPUPYEMOCTH OIIK-3.3.1
MIPOU3BOJICTBEHHON CHUCTEMBI. OIIK-3.VY.1
31 | Vka3are ocHOBHBIE enu co3nanus UIIC. OIIK-3.B.1
32 | Kak GopMHUpyIOTCS 1)U 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 BEICOKOM 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 XapakTepUCTHKHM UMEIOT OPraHU3alMOHHO-TEXHOIOTHYECKHE CTPYKTYPBL.
41 | VkaxkuTe MPUHIHUIILI pa3paboTku QyHKIMOHATLHON cTpyKTypsl TC.
42 | B ueM 3aKJIIOYAETCS peaTn3alus IPUHIUIA 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 pyHkunonaibHas crpykrypa I'TIC.
48 | Kak ¢popmupyercst QyHKIIHOHAIbHAS CTPYKTYpa MHOTOYPOBHEBOM CHCTEMBI
ynpasnenus I'TIC.
49 | Kakue 3a1aum pemaror cucTeMsl obecrieuenus Gynxuuonuposanus UIIC.
50 | PaccmoTpuTe hyHKIMH, BBITONHIEMBIE ABTOMATH3UPOBAHHBIM TEXHOJIOTHYECKUM




KOMIIJICKCOM.

51 | PaccmoTpute copepikaHue 3a/jaui CHHTE3a CKIIAJICKON 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 Bo3MymieHH B TC OT TEXHOJIOTHYECKUX ONEepaIiii 1
BapHUaHThl pearnpoBaHUs

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

58 | Paccmotrpute uctounuku Bo3myineHuii B TC oT 00CIy)KMBaIOIIKUX KaJIPOB U
BapHaHTbl pearupoBaHMUsL.

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 | HasHaueHue u perraeMble 3a7auu cucTeMbl HHGopMarmonHon noaaepxku K1 OIIK-4.B.1
U3JIeNusl.

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
IIPOU3BOJICTBEHHOW CUCTEMBI.

67 | PaccmoTpuTe KOHTpOJIMpPYEMbIE TapaMeTpbl (PyHKIIMOHAIBHO-TTApaMETPUIECKUe
MO/JIEIH POU3BO/ICTBEHHOMN CHCTEMBI.

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

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

70 | PaccmoTpuTe cojiepskaHue TPYIITBI QYHKIHHA yIpaBiieHUs: TOTOKOM padbot 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 | CpencrtBa peanuzaliuy 3a/1a4 ontuMaibHoro ynpasieHus TI1.

74 | ®yHKIMOHAIbHBIE CXEMbl aBTOMATU3alMU. [IpUHIIUIIBI TOCTPOEHHUS.

75 | Bunsl u300pakeHust IeMEHTOB (PYHKIMOHAIBHBIX CXEM aBTOMATHU3aLIMH.

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

77 | Paccmorpure ynpasistomue pynkuuu 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 | Ilpuaumne! opranu3anuu pacnpeaeieHabix cucreM ACY I u ACY TIL

83 | PaccmoTpuTe mipoliecc yIrpaBieHus KOH(UTYypamuei n3einus B Konctpykropckom | I1K-2.3.1
KOHTEKCTE. IIK-2.V.1

84 | Buapl *MHUTAIMOHHBIX MOJCIICH, TPUMEHSIEMbIC TIPH TEXHOJIOTHIECKOM I1IK-2.B.1




MIPOEKTUPOBAHUH.
85 | Llenu 1 33124y BBITIOJIHEHUSI UMUTAIIMOHHOTO MOJIETTUPOBAHUS TIPU
TEXHOJIOTHYECKOM MPOEKTUPOBAHUMU.

86 | Kak kiaccupuiupyroTcst TEXHOJIOTHIECKHAE CHCTEMBI. I1K-7.3.1

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

88 | Kak onpenemnsitoTcs 1€/ aBTOMATHU3aI[MK B 3aBUCUMOCTH OT CIICHApUS 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 | Ilon melicTBMEM KakuX (PAaKTOPOB U3MEHSIOTCS CUCTEMHbIE CBOICTBA
96 | mpou3BOJCTRBA.

97 | 13 xakux yKpYIHEHHBIX pa3/iesloB cOCTOUT CTpyKTypa bJl nznenus. 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 aBTOMaTH3aL1H.

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 IPEYCMOTPEHO

[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/BBITTOIHEHHS
B KypcoBOil pabOThI

Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

Bonpockl s mpoBeneHUs NMPOMEXKYTOYHOH aTTecTallii B BUJE TECTUPOBAHUS IPEJICTaBICHBI B
tabmuie 18.
Tabmuua 18 — [IpumepHsbIil TepeyeHb BOIPOCOB IS TECTOB
Ne . Kon
[TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
/11 WHIUKAaTOpa

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




Penmenne kakux 3a1a4 KOHCTPYKTOPCKOM OATOTOBKU ITPOU3BOJCTBA
MOJIEP>KUBAIOTCS MHOOPMAIIMOHHON CPEIOi MpeInpusThs

3 | Hokaxure 3pPeKTUBHOCTD INEKTPOHHOTO KOHCTPYKTOPCKO-TEXHOIOTUYECKOTO
JIOKyMEHTO000pOoTa
4 | Ot xakux ¢$akTopoB 3aBUCUT ObICTpoTa pearupoBanus TC Ha BO3MYLICHHS B
OCHAIIIEHUH CUCTEMBI
5 | PaccmoTrpute BapuaHThI pelIeHUs 3a/1a4i MPUHATHS PELICHUN IPU BO3HUKIIEM
BOo3MyIleHUHU. Ha kakoii nHpopMalnoHHON noiepxke OyayT 0a3upoBaThCs
BapHaHThI
6 | [lepeuncnute Buasl nHpopmaruu B ctpykrype TC TpeTbero cTpykTypHOTO
YPOBHS aBTOMATU3AINH
7 | lIpoananusupyiite 3¢(HeKT OT BHEAPEHUS INEKTPOHHOTO TEXHOJIOTHYECKOTO
JIOKyMEHTO000pOoTa
8 | [IpoBeauTe ananm3 MHGOPMAIIMOHHO-YIIPaBIAIONIMX cBs3el B TC BToporo
CTPYKTYPHOTO YPOBHS aBTOMATHU3aLUU
9 | Undpopmannonno-ynpasistomas yacts npoekra ACY TC nomxHa coaepxarb
pa3paboTKy BUIOB U COEpKaHMs HH()OPMAIIMOHHOH TTOAJIEPIKKU BBITTOTHIEMBIX
MIPOLIECCOB.
10 | [Tepeuucnure Buabl nHGOpMaIuu B cTpykrype TC BTOPOro CTpyKTYpPHOI'O YPOBHS
aBTOMATHU3AINH
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 YHOPSI0UMBAHUS YIPABICHUS PaOOTOM B IPOCKTE
14 | Yro coboit mpencraBiseT HHPOPMAIMOHHBIN HAOOP U YTO OH COJNCPKHUT
15 | Yro coboii mpeacTaBiIsieT MOIYIb JaHHBIX
16 | PaccmoTpuTe BUIBI U coslepKaHHE MOl JaHHBIX
17 | PaccMoTpuTe 0OCOOEHHOCTH CTPYKTYPUPOBAHHBIX DJIEKTPOHHBIX JOKYMEHTOB
18 | PaccmoTpuTe 0COOEHHOCTH HECTPYKTYPUPOBAHHBIX 3JIEKTPOHHBIX IOKYyMEHTOB
19 | Yro maer ucronb30BaHIE MHTEPAKTHBHBIX AJIEKTPOHHBIX JOKYMEHTOB I10
CPaBHEHUIO C OyMaKHbIMU
20 | CpaBHUTENbHAS XapaKTEPUCTUKA IEHTPAIIM30BaHHBIX M 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 qucnieTdaepckoro ynpasienus ACY T1
25 | OdyHKIMOHANBHAS CXeMa YIPABICHUS PEXUMAMU TEXHOJIOTMYECKOTO
000pyI0OBaHUS
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 | IlpuBenuTte npuMep UEPAPXUIHOCTH MTOCTPOEHUS CTPYKTYphI cuctembl UTTC
36 | PaccmMoTpuTe NPUHIUI COBMEILEHUS BHICOKOH MPOU3BOAUTEIHLHOCTH U




yHuBepcaibHocTH B ['TIC

37 | PaccmotpuTe peanu3anuio npuHipna GpyHkiponaasaoctu I'TIC

38 | Paccmotpute peanu3zanuio npuHnuna moayisnoctu I'TIC

39 | Kakue ocHOBHBIC 3a7]a4M PEIIAIOTCS MTPU 00CIEAOBAHUH U3IEITHI — 0OBEKTOB
POU3BOJICTBA

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 0OecreueHIs] MAKCUMaIIbHOM PEMETHOM 3aMKHYTOCTH
npousBozacTBa B ['TIC

44 | PaccmoTtpuTe GYyHKLIUU UHTETPUPOBAHHON CHCTEMBI TEXHOJIOTUYECKOTO
oOecrieueHus CO3JaHusl MPOTYKIIUU

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

46 | Chopmymupyiite 3amauy npoextuposanus [ TIC

47 | Yro otpaxaet pyHkmoHanbHas crpykrypa ['TIC

48 | Kak popmupyercs GyHKIMOHAIBHAS CTPYKTYpa MHOTOYPOBHEBOM CUCTEMBI
ynpasienus ['TIC

49 | Kakue 3a1a4ym pemaroT cucreMbl obecniedenust Gpyukiponuposanus UIIC

50 | PaccmotpuTe hyHKIMHU, BHITIOIHAEMbIE aBTOMAaTU3UPOBAHHBIM TEXHOJIOTHYECKUM
KOMILJIEKCOM

51 | PaccMoTpuTe cosepiKaHKe 3aa4i CHHTE3a CKIIaJICKONW CHCTEMBI y4acTKa COOpPKH

52 | Kak pemaercs 3a1a4a BbIOOpa BapranTta apromaruzaiua 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 Bo3myinenuit B TC oT opraHusaiuu rnp-Ba U BAPHAHTHI
pearupoBaHHsI

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

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

58 | Paccmotpute uctouHuKH Bo3myineHuit B TC 0T 00CTyKHUBAIOMINX KaJAPOB 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 | HasHaueHue u peraeMble 3aJjauu cucTeMbl HHGopMamoHHo! noepxku KL OIIK-4.B.1
U3IENUS

62 | Lenu moaenupoBaHust MPOU3BOICTBEHHBIX CUCTEM

63 | Kakue 3agaum pemaroTcsi MOICTHPOBAHNEM ITPOU3BOACTBEHHBIX CUCTEM

64 | PaccmoTpuTe npuMeHseMBbIN anmapar MOJeTUPOBaHUS TPOU3BOICTBEHHBIX

65 | cucrem

66 | OyHKIHOHATBFHO-TIAPAMETPHYECKUE MOJICITH TIPOM3BOJICTBEHHBIX CHCTEM

67 | PaccmoTpuTe BXO/HBIE TapaMeTpbl (YHKIMOHAIBHO-TIApAMETPUYECKHE MOJIENN
MIPOU3BOJACTBEHHOW CHCTEMBI

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

69 | PaccmoTpuTe BRIXOAHBIE TApaMeTPhI () YHKIIMOHATFHO-TTApAaMETPHUIECKUE MOICITH

MIPOU3BOJACTBEHHOW CUCTEMBI
PaccMoTtpuTe ympasisomue napaMeTpsl GyHKIIMOHATBHO-TIApaMETPUIECKIE




MOJIEJIA MTPOU3BOJICTBEHHON CUCTEMBI

70 | PaccmoTtpuTe conepskaHue rpymnibl GYHKIHMN yIIpaBieHus MOoTokoM pabot PDM- IK-1.3.1
CHUCTEMBI [IK-1.¥.1

71 | PaccmoTpute copepkanue rpynisl GyHKIUI MpoToKoIupoBanus pabot B PDM- I1IK-1.B.1
CUCTEME

72 | 3agaun ontuMaiabHOTO yrpaBienus TI1

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

74 | ®yHKIMOHANBHBIE CXEMbl aBTOMAaTHU3aMH. [[pHHIMIIBI TOCTpOSHUS

75 | Bunsl u300paXkeHHUs 2JIEMEHTOB (DYHKIIMOHAIBHBIX CXEM aBTOMATHU3aIIUH

76 | Kak pexoMeHayeTcs BBIMONHATE Tpaduueckie 0003HaueHHs HA (PYHKIIMOHAIBHBIX
cxemax

77 | Paccmotrpute ynpaisomue gynkiun ACY TII

78 | Paccmorpure nndopmarponnsie pynkimn ACY TIT

79 | Paccmotpute Bcriomorarenbhbie GyHkinu ACY TII

80 | Llearpanm3oBannbie 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 mporece yrnpasieHus: KoHpurypamnuei nznenus B Koucrpykropckom | I1IK-2.3.1
KOHTEKCTE IIK-2.V.1

84 | Buibl UMMTAILIMOHHBIX MOJEIEH, IIPUMEHSIEMBIE IIPU TEXHOIOIHYECKOM I1IK-2.B.1
IIPOEKTUPOBAHUU

85 | Ilenu 1 33124 BHITOJIHEHHS HMHTAIIHOHHOTO MOJICITMPOBAHHUS ITPU
TE€XHOJOTMYECKOM IPOEKTUPOBAHUN

86 | Kak kiaccuduuupyroTcss TEXHOJIOTHUECKUE CHCTEMBbI [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 npennpusrus IIK-8.B.1

92 | Kak popMupyIOTCS CHCTEMHBIE CBOMCTBA MPOU3BO/ICTBA

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

94 | PaccmoTpuTe ocHOBHBIE IPpUHIUITBI 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 orpakaroT mapameTpsl Bxoja B mojenu TC

100 | PaccMoTpuTe HepapXUYHOCTh OCTpOeHUs cucteM ynpasienus B UIIC

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

102 | Yro oTpakaroT 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 3IEKTPOHHBIX 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 Tadmuie 19.

Tabmuia 19 — IlepeyeHb KOHTPOIBHBIX pabOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenxycmorpeHno

10.4. Metoauueckre MaTepHalbl, OMNPEAENAIONINe MPOLEAYphl OLIEHWBAHUSA WHIMKATOPOB,
XapaKTepU3YIOIUX 3Tanbl (POPMUPOBAHHUS KOMIICTCHLIUH, COACPHKATCS B JIOKAJIBHBIX HOPMATHUBHBIX
aktax ['VAII, pernameHTHpyIOIIMX NOPSAOK WU HPOLEAYPY IPOBENCHHUS TEKYILEro KOHTPOJIS
YCIIEBaEMOCTH U MTPOMEKYTOUHOM aTTecTaruu odoydaronuxcs 'Y AIL

11.  Meroanyeckue yka3aHus AJ1s 00y4aroIUXCcs 10 OCBOCHUIO JUCLUIUIMHEI

11.1. MeToauueckue yKazaHus JUIsi 00yJarOIIMXCs 0 OCBOCHUIO JICKIIMOHHOTO MaTepraia.

OcHOBHOE Ha3HAaueHUE JIEKUMOHHOIO Marepuaja — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
riy0OOKOe M SICHOE M3JIOKEHHE ydeOHOro marepuana. Ha3sHaueHne COBpEeMEHHOH JIEKIIMU B paMKax
JUCLUUIUIMHBL HE B TOM, YTOOBl MOJYYUTh BCIHO HMH(MOpMAIMIO IO TEeMe, a B OCBOCHUU
(byHIaMEHTAIBHBIX MPOOJIeM AUCHUIUIMHBI, METOJO0B HAYYHOTO MO3HAHMS, HOBEUIINX JOCTIKEHHUH
Hay4YHOH MbIcau. B yueGHOM mporecce JieKLus BBIIOIHIET METOI0JI0OTHYECKYI0, OPTaHU3al[MOHHYIO
n uHpopManmonny (yHkuu. JIeKIus pacKpelBaeT MOHSATHHHBIA anmapaT KOHKPETHOW 00iacTH
3HaHus, €€ NMpoOJieMBbl, JAaeT LEJIbHOE MPEICTaBIECHUE O TUCIMILUIMHE, MOKa3bIBAa€T B3aUMOCBS3b C
JOPYTUMHU JUCHUIUIMHAMHU.

Ilnanupyemble pe3yabTaThl 1P OCBOEHUH 00yYaroMUMHUCS JIEKIIMOHHOTO MaTepuaa;

— TOJY4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUMH, YPOBEHb KOTOPBIX
ONPEIEAETCS UENEBOM YCTAaHOBKOM K KayKI0M KOHKPETHOU TEME;

— II0JIyYCHHE OIIbITa TBOPUECKOM pabOThl COBMECTHO C MPENOaBaTeiIeM;

— pa3BUTHE NPO(ecCHOHANIBHO-ENOBBIX KaueCTB, JIIOOBU K MPEIMETY U CaMOCTOSATEIBHOTO
TBOPUYECKOTO MBILUICHUS.

— MOsIBJIEHUE HEOOXOAUMOr0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TOJy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKHU U O MIPOTHO3€E UX
pa3BUTHA Ha OJM>KalIlIue roibl;

— HayyuTbCcid METOAMYECKH oOpalaThiBaTh MaTepuasl (BBLAETATH TIJIABHBIE MBICIH U
MOJIOXKEHHU S, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IMYHbIX (POPMYIHPOBKaX);

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

JICKUMOHHBI ~ MaTepHal  MOXET  CONpPOBOXKAATHCA  AEMOHCTpalued  CIaiioB W
WCIOJIb30BAaHUEM  pa3JaTOYHOrO0 MaTepuana Mpu MPOBEACHUH KOPOTKHUX JHUCKycCUU 00
0COOEHHOCTSIX IPUMEHEHHUs OTAENbHBIX TEMATHK MO JUCLUIUINHE.

11.2.Metoanueckue yKa3aHWs Ui OOYYAIONIMXCS 1O BBIIOJHEHUIO Ja0OpaTOPHBIX
pabor

B xone BbInosHEHUs 1a0OpaTOPHBIX paboT OOydaroLIUICS NOJKEH YrIyOUTb U 3aKpenuTh
3HAHUA, TPAKTUYECKNE HABBIKH, OBJIAJIETh COBPEMEHHON METOJMKOW M TEXHMKOW IKCIEPUMEHTA B
COOTBETCTBUM €  KBAIM(UKAIMOHHON  XapakTepucTUKOW  oOywaromierocsi.  BeimomHeHue
71a00paTOpPHBIX PabOT COCTOMT U3 SKCIEPUMEHTAIBHO-IPAKTUYECKOM, pacueTHO-aHAJIUTUYECKOU
4acTel U KOHTPOJIbHBIX MEPOIIPUATHM.

Brimonnenue mabopaTtopHbIX paboT OO0yYaromUMCs SBISETCS HEOThEMJIEMOM YacThio
W3Y4YEeHUs] JUCLHUIUIMHBI, ONpenenseMoll ydeOHbIM TIUIAHOM, M OTHOCUTCS K CpEICTBaM,
o0ecTeYrBaOIIUM peIlIeHHe CIETYIONMX OCHOBHBIX 3aJ1au 00y4aromerocs:

— npuoOpeTeHHe HABBIKOB HCCIEIOBAHUS MPOLIECCOB, SIBICHUH U OOBEKTOB, U3YYaEeMBIX B
pamKax JJaHHOW TUCIUIINHBL,




— 3aKpeIuvleHue, pPa3BUTHE M JACTalIM3alus TEOPETHUYECKUX 3HAHHUM, IMOIyuYeHHBIX Ha
JEKUHUSAX;

— IOJIy4YeHHE HOBOM MH(OpMAINH 110 N3y4aeMOH AUCIUILINHE,

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

11.2. Metoauueckue ykKazaHusi A OOYyYaroIIUXCS 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 3a04HOM (opMme OOydyeHHs, caMOCTOATEeNbHas paboTa MOXKeET
BKJIIOYATh B Ce0SI KOHTPOJIBHYIO paboTy.

B mpouecce BBINONHEHUS CaMOCTOATENBHOW paboThl, y oOyuwatomerocs (opmupyercs
1esecoodpasHoe MIaHUPOBaHKWE pabovero BPEMEHH, KOTOPOE TMO3BOJSIET UM Pa3BUBATh YMEHUS U
HaBBbIKM B YCBOGHHMM U CHCTEMaTH3alluy IpHoOpeTaeMbIX 3HaHUM, 00ecreunBaeT 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 OOyYaroIIUXCs MO MPOXOXKICHHIO TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTH.

Texkymui KOHTPOJb YCIIEBAEMOCTH IIPEIyCMaTpUBAaeT KOHTPOJb KadecTBa 3HAHUU
o0yyJaroIuxcs, OCYLIECTBISEMOIO0 B TEYEHHME CEMECTpa C ILEJbl0 OLEHUBAHMUA XOAa OCBOCHMS
JUCIUIUINHBL.

11.4. Metoauueckue ykKa3zaHus JUIsl OOyYalOIIMXCSl IO TPOXOXKACHUIO MPOMEXYTOUHON
aTTeCTalUU.

ITpomexyTouHas aTTecTanus o0yyaromuxcs IIpelycCMaTpuBaeT OLICHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00yUeHHUsI 110 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  pelleHMs] TMPaKTUYeCKUX 3a7ad. OK3aMeH, KaK IpaBUJIO, MPOBOJUTCS B MEPHOJ
9K3aMEHALIMOHHOW CECCUM M 3aBEPIIAETCs aTTECTALlMOHHOW OLICHKOM «OTIMYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIBLHO», KHEYIOBIECTBOPUTEIBLHO.

— 3aueT — 3TO (opMa OLEHKH 3HAHWH, MOJIYYEHHBIX OOy4aroIUMCS B XOJE H3Y4EHUs
y4eOHOM NUCIMIIMHBI B LIEJIOM WIM MPOMEXKYTOYHas (10 OKOHYAHWU CEMECTpa) OLIEHKA 3HaHMi
oOyyaroluMcs 0 OTAENIbHBIM pa3jielaM JUCHUIUIMHBI C aTTECTAl[MOHHON OLEHKOH «3auTeHO» WIH
«HE 3aYTCHO».

— nuddepeHunpoBaHHbIN 3a4eT — 3T0 (GopMa OIEHKU 3HAHUM, MTOJYYEHHBIX 00y4YaronIMMCs
MpU W3YYEHUU AMCLUMILIMHBI, MPU BBITOJHEHUU KYPCOBBIX IMPOEKTOB, KypCOBBIX pabOT, HAy4YHO-
UCCIIEIOBATENLCKUX Pa0OT M MPOXOXKACHUU TMPAKTHUK C AaTTECTAllMOHHOW OLIEHKOH «OTIMYHOM,
«XOpPOUIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIETBOPUTEIBHOY.



Jluct BHeceHUs U3MEHEHUI B pabouyio MporpamMmy JUCIUTLIMHBL
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