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PABOYASA NPOrPAMMA YYEGHOWU OUCLUUMIINHGI

B1.B.15 CAIP TexHONOrm4eckoro ocHalieHus

1. Kog u HaumeHoOBaHMe HanpaBJieHnsa NoAroToBKu:

15.03.01 MawwuHocTpoeHne

2. Mpodunb noaroToBKU:

TexHonoruun, obopyaoBaHue 1 aBTomMaTu3aunsa MalMHOCTPOUTENbHbLIX NPOM3BOACTB
3. KBanudukaumsa BbinyckHuKa: 6akanasp

4. ®opma oby4eHUnA: o4Hasi, 3a04Has

5. Kacdeopa, otBevawwasa 3a peanusauuio AUCUUMIIMUHbI: €CTECTBEHHOHAYYHbIX W
obueobpasoBaTenbHbIX ANCLMMINH

6. CoctaButenb nporpammbl: C.E. 3103uH, kaHguMpaT U3MKO-MaTeMaTUYECKUX Hayk,
AOLEHT

7. PekomeHpoBaHa: Hay4dHo-meToamyeckum coBetoMm dunmana ot 25.04.2023 npoTtokon
Ne 7

8. YuebHbin roa: OPO - 2023-2024 CewmecTp: 7

390 - 2024-2025 CemecTtp: 9



9. Llenu 1 3agaymn y4eb6HOM QUCLUUNIIUHDI:

Lenb ancuunnuHbel: npyuobpeTeHne TeopeTuyeckux 3HaHuiM NO OCHOBaM pa3paboTKu cUcTeM
aBTOMaTU3NPOBAHHOIO MNPOEKTUPOBAHUA  TEXHOSIOrMYECKOro HasHayeHuss u  oby4veHue
npakTuyeckon pabote ¢ coBpemeHHbiMn CAlP

3agayuum aUCUMNIINHLI:

—  M3yu4UTb  MEeTOJOoNIorMYyeckne  OCHOBbl  aBTOMATU3MPOBAHHOIMO  MPOEKTUPOBaHUSA
TEXHOMOrM4Yecknux NpoLeccoB, CPeaCTB TEXHOTOMMYECKOrO OCHALLEHNS U UHCTPYMEHTOB;

— ocBouTb psg noacuctem CATP  TexHOMorMyeckux npoueccoB, MONYYUBLUMX LUMPOKOE
pacnpocTpaHeHne B MNPOMBbILMIEHHOCTU U SABMSIOLWMXCA XapaKTepHbIMU npeacTtaBUTensamm
PYHKUMOHANbHbIX NOACUCTEM,;

— O3HAaKOMUTb C NepcrnekTMBaMu M OCHOBHbIMW HanpasneHusMn coseplueHcTBoBaHua CAIP
TEXHOJST0rMYeCcKMx npoLeccos.

10. MecTO y4yeb6HON ANCUUNIUHBLI B CTPYKTYpe obGpa3oBaTesibHOW NporpamMmbl:
OuncunnnuHa CAlMNP  TexHonornyeckoro ocHalweHna BxoauT B Onok B1 «ducumnnuHbl
(mogynu)» n aBnseTcsa obsasaTtenbHON OUCUUNIIMHOM BapuyaTMBHOM YacTu obpasoBaTeribHOM
nporpammbl. [Ans ocBoeHus aucumnnmHbel CAIP TeXHONOrm4yeckoro OCHAaLLEHUs1 CTYOAEHTbI
NCNONb3YIOT 3HAHUSA, YMEHUS, HaBbIK1, COOPMUPOBAHHbIE B pamMKax AUCUMNIIMH TexHonorus
MaLLMHOCTPOoeHUs, CUCTEMbI aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHUS.
[na nsyvyeHns 4aHHOW ANCUMMINHBI HEOBX0AUMO:
3HaTb: Ha3HayeHue, Knaccugukaum, yCTPOMCTBO N NPUHLMN OENCTBUS CPEACTB aBTOMATUKN
Ha NPOM3BOACTBE; 3MIEMEHTbl OpraHM3auun aBTOMaTUYECKOro MOCTPOEHUs NPoM3BOACTBA U
ynpaBneHus UM; TEXHUYECKME M NPOrpaMMHblE CpeacTBa peanu3aumm MHEPOPMaLMOHHbIX
npoLeccoB, TEXHOMOMI0 aBTOMaTU3NPOBaHHOW 06paboTkM WHOPMaUUKW, JoKanbHble |
rnobanbHbie ceTu.
yMeTb: aHanua3npoBaTb MOKa3aHWs  KOHTPONbHO-U3MEPUTENbHbLIX NpubopoB; AenaTb
00OCHOBaHHbIN BbLIOOP 000OpyOgOBaHMS, CPEACTB MexaHuM3auuum W asTomMaTusauum B
npodeccnoHanbHOW AesaTenbHOCTY;
BNageTb: METOAAMM CTAaTUYECKOro, KNHEMATMYECKOrO U ANHAMMUYECKOro pacyeTa MexaHn3moB
N MEexXaHWYeckux nepedad, a TakKe WX CUMOBOr0 aHanui3a; HaBblkaMW YTEHUSI CXeM
MeXaHn3Mma;

Ycnosusa peanusaumn gucumnnuvHel ans nuy ¢ OB3 onpegensawTcs 0CoOBEeHHOCTAMM
BOCNPUATMS y4yebHOM wuHGoOpMauMM M C YY4ETOM WHAMBMAYANbHbIX MNCUXOU3NYECKNX
ocobeHHoCTeN.

11. MnaHupyemble pe3ynbTaTbl OO0y4YeHUA NO AUcUUNNIUHe/MOAYNI0 (3HAHUA, YMEHUs,
HaBbIKW), COOTHECEHHbIe C NNTaHUPYyeMbIMU pe3yfibTaTaMu OCBOEHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNEeTEHUMSIMU BbINMYCKHUKOB):

KomneTteHuns MnaHvpyemble pesynbTaTtbl 00y4eHus
Kopn, Hassanue
MK- 3HaeT:
11 CnocobHocTb obecnevnBaTtb | - METOAbI 0OECneYeHnst TEXHONTOrMYHOCTU U3AEeNnnUi n
TEXHONOMMYHOCTb N3OENWIN U | MPOLIECCOB UX U3rOTOBIEHUS,;
MpOLIEeCCOB MX yMeerT:
N3roTOBNEHUS, yMEHNEe - obecrneunBaTb TEXHONOMMYHOCTb U3AENNIA N NMPOLIECCOB MX
KOHTpONupoBaTtb N3roTOBIEHUS;
cobntogeHne - KOHTponNMpoBaTb COBNOAEHNE TEXHONOMMYECKOM
TEXHOMNOrM4YecKom ANCUUNINHBI NPY N3rOTOBMNEHWUM M3OEeNui
ANCUMMINHBI NPK Brnageer:
W3roTOBMEHUN U3denumn - HaBblKaMn 0b6ecnevYeHnst TEXHONMOrMYHOCTU U34enun n
NPoLECCOB NX U3rOTOBMNEHWUS.




12. O6bemM gucuUnnmMHbI B 3a4eTHbIX eanHulax/yac. — 3/108.
Popma NPoOMeXYTOYHON aTTecTaLuum 3a4em ¢ OyeHKou

13. Buabl y4e6HoOM paboThbl
Ou4Hasa ¢popma o6y4eHus

TpygoemkocTb
3 Mo cemecTtpam
Bug yuebHon paboTbl Bcero cem. 7
u. 4., B opme M1
AyOuTOpHbIE 3aHATUA 56 56
nekumm 28 28
B TOM ymcne
npakTu4eckme 28 28 28
CamocTtosiTensHas paborta 52 52
Wtoro: 108 108 28
3aoyHas ¢popma o6yyeHus
TpygoemkocTb
3 Mo cemecTpam
Bug yuebHon pabotbl Bcero cem. 9
u. 4., B popme M1
AyOouTopHble 3aHATUA 28 28
nekuum 14 14
B TOM 4ymcne
npakTu4eckme 14 14 14
CamocTtosaTensHas paborta 76 76
dopma NpomMexXyTo4YHON aTTecTaumm 4 4
(3a4em c oyeHkol — 4 vac.)
Wtoro: 108 108 14

13.1. CopgepxaHue AUCLUUNIUHbDI

Ne HanmeHoBaHue pasgena
CopepxaHve pasgena aMcunnivHbl
n/n ONCLUNINHbI
1.Jlekuumn
MpoekTMpoBaHMe KkKak OObekT aBTomatusauun. [MpuHLMNbI
CUCTEMHOCTH, NPeeMCTBEHHOCTH, cTaHgapTum3auum "
MeTogonorus aBTOMaTU3auMM — MeToZonorMdeckasl OCHoBa aBTOMaTM3aLMK
1.1 aBTOMaTU3MPOBAHHOIO npouecca nNpoekTupoBaHusi. CUCTEMHbIA NOAXOA4 — OCHOBa Anis
NPOEKTUPOBAHUS co3faHus Mopenen usyydaemblx 06bEKTOB M npoueccos. [iBe

rmaBHble Mpoueaypbl B COCTaBe Mpouecca MPOEKTUPOBAHUS:
aHanms3 1 CMHTEe3 O0beKTa.

KomnnekcHas aBTomaTusaumsi npomssoactea. Mecto CAIP TIM B
aBTOMAaTU3MPOBAHHOM CUCTEME TEXHOJOMMYECKON MOATOTOBKM
npon3BoacTBa. MIHTerpaums psiga CMCTeM: aBTOMaTU3NPOBAHHOM

MecTto CATIP n B

» cucTeMbl Hay4HbIX uccrnenoBaHui, cucTemsl
aBTOMaTM3MPOBaHHOW .
1.2 _ | aBTOMaTU3NPOBAHHOIO MPOEKTUPOBaHWS, aBTOMAaTM3NPOBAHHOW
cucTeMe  TEXHOMNOrMYeckom »
cucTeMmsl TEXHOMNOMMYeCKon noaroToBKU Npov3BO/CTB,
noaroToBKW NPOM3BOACTBA y
aBTOMATU3MPOBAHHOW CUCTEMbI YNpaBlieHWs npeanpusTUEM.
OcHoBHble NpUHLMNBI opraHusaumu B3anMoaencTeus
aBTOMaTU3MPOBAHHbIX CUCTEM.
OcHOBHble  HampaBreHWsi aBTOMaTU3aUMW  MPOEKTUPOBAHUS
MeTopabl TEXHOMOMMYECKMX MPOLECCOB: AEeAYKTMBHOE (MCMorfb3oBaHue
13 aBTOMaTM3MPOBaAHHOIO YHUULUPOBAHHBIX TEXHOMOMMYECKUX NMPOLIECCOB) U UHOYKTUBHOE
| NPOEKTUPOBAHUS (cMHTE3  MHOMBMAYaAnbHOIO  TEXHOJSIOrMYECKoro  mpouecca).
TexHomornyeckmx npoueccoe | ObnactM NpUMeEHeHWs, MpeuMmyLLecTBa U HEAOCTaTKU KaX[oro
HanpaBneHus.
14 AnroputmMn3aums 3agay | PasHoBMOHOCTM NPOEKTHBIX 3afay: pacyeTHOro xapakrepa W

TEXHOMOrMYEeCKOro 3a4a4yn  NpuHATMSA  pelleHunid. MeToabl peanusauuy  3agad




NPOEeKTUPOBAHUS

pacyeTHoro xapaktepa. lNpumepsbl 3agad ontuMmmnsauuun. MeTogbl
peanusaumn 3agay NpUHATUS pelleHnid. Tabnuubl peLleHuin,
MaTpuLbl COOTBETCTBUN.

1.5

OcHoBHbIe PYHKLMM "
HasHaveHune CAIP

Llenn cospganma CAMNP un  ycnoBuss UX  OOCTWMKEHWS.
Knaccudvkauns aBToMaTU3MPOBaHHbLIX CUCTEM MPOEKTUPOBaHUSA
no pasnuyHbiM npuaHakam. PyHkunmn CAIP.

1.6

Mopcuctembl CAIMP 1
cpencTtea mx obecrneyeHus

Onucaxve obecneynsaroLLmx noacucTem CAMpP  TI:
WHpOpPMaLIMOHHOTO, NPOrpaMmHoro, MaTemMaTnU4ecKoro,
FIMHIBMCTMYECKOrO, OpraHu3auMoHHoro obecneveHus. 3agaunm u
0oCcObDEeHHOCTM  BCex BUOOB  OOecrneyveHusi:  TEXHUYECKOrO,
MHGOPMALIMOHHOrO, FIMHIBMCTUYECKOTO, MaTemMaTn4eckoro,
NporpaMmHoro, MEeTOAMNYECKOro " OpraHn3aLMOoHHOrOo.
TexHudeckoe obecneyenne CAIP. CoBpemeHHble TpeboBaHus K
OBM " nepugepumnHbIM yCTpouncTBaMm. OpraHusauus
B3aMMOJENCTBMA  npoekTupoBlimMka ¢ OBM,  cospgaHne
aBTOMaTU3MpPOBaHHbLIX Pabounx MecT.

MHdopmaLmoHHoe obecnedeHne: HasHayeHne u pauuoHarnbHas
opraHusaums. NcxogHas nHopmaums n cosfaHve
MHOpMaunoHHbX 6a3. basbl AaHHbIX U uXx addeKkTmBHOE
ucnonb3oBaHue. basbl 3HaHMI: Ha3HavyeHMe U crnocobbl
peanu3auun.

JInHrBuctuyeckoe obecneveHne. HA3blkM NPOrpaMMUMPOBAHUS Y
Npo6reMHO-OPUEHTUPOBAHHbIE  S3bIKM  ONMUCaHUs  OOBLEKTOB
NPOEKTMPOBaHWSI. A3bikoBble cpencTtea npeacraBneHns
rpacdonyeckon MHhopMaLnn: KOOpPAMHATHBLIN, aHANUTUYECKUNA.
MartemaTtnyeckoe obecneuyeHune. TpeboBaHMs K MaTeEMaATUYECKUM
MogensaMm.  DyHKUMOHAnbHble W CTPYKTYpHble  MOAenu
aBTOMAaTU3MPOBAHHOIO NPOEKTMpoBaHMsA. Popmbl NpeacTaBneHus
MOZEenen: aHanuTU4eckas, anroputMmnyeckas, rpaguyeckas.
MporpammHoe obGecneyeHne CAIP. [1Be cocTaBHble 4actu
nporpaMmHoro obecneveHus: onepaumoHHble cuctembl (OC) wu
npvknagHble nporpammbl. OCHOBHble (OYHKUMM ONepaLyoHHON
cuctembl. Cnocobbl  peanusauumn  NpUKNagHblX  MPOrpamMm.
MogynbHbI NpUHUMN pa3paboTkM NPUKIagHOro MporpaMMHOro
obecneyeHus.

MeTtogudeckoe obecneyeHne — pPyYKOBOACTBO MO  BbiOopy
HeoOXO4MMbIX CPeACTB AN BbINOSIHEHUS aBTOMATU3MPOBAHHOIO
npoekTmpoBaHus. OpraHnsaumoHHoe obecneveHne, ero 3agaym u
KOMNOHEHTbI Npu co3ganun u akcnnyataumm CAIP.

1.7

Cragun paspabotka CAIP
T

Peanusauns 3apgaum cosgaHus CAlP B Heckonbko CTaguvm.
CoctaB paboT 1 BMA OOKYMeHTaumMmM Ha cTaguax co3gaHusa CAlP
TM. TlpegnpoekTHoe obcnegoBaHve, TexHUYecKoe 3ajaHue,
9CKM3HbIN, TEXHUYECKMI 1 pabo4vnin NPOEKT.

1.8

ABTOMaTU3aUUSA
TEXHOMOTMYECKOro
NPOEKTUPOBaHMS. CAINP
TEXHOMOMMYECKMX MPOLECCOB
MexaHun4yeckomn obpaboTkm

Onucanve dyHkunoHanbHbix nogcuctem CAIP Tl Ha ocHose
Tunusauum  TT1, rpynnupoBaHus, cuHTe3a CTpykTypbl TIT wu
NCMNonb30oBaHWA  TexXHorormdyecknux  pepaktopoB.  OnucaHuve
oTeyvecTBeHHbIx CAIMP TT1.

MeToguka aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHNS
TeXHomnormdeckmx npoweccoB. [ekoMnosuums obwen 3agaun u
cTpaTerms noucka nNpoekTHOro peleHns. CocTtaB OCHOBHbIX
6rokoB CAIP TexHONormyeckMx npoLEeCcCOB MeXaHW4YeCcKoM
o6paboTkn. dopmanu3oBaHHOE MNpPeACTaBrieHNE  MCXOOHOWN
uHdopmaumm. MartemaTuyeckne Mogenum  TEXHOMOrMYecKux
3aKOHOMEpHOCTEN (pOopMMPOBaHUA npoLecca MexaHU4ecKom
o6paboTKu. CTpyKTYpHBIV CUHTE3 NPOEKTUPYEMOoro
TEeXHOMorM4eckoro npouecca. dPopmanusoBaHHble npasuna
HanpaBfeHHOro CMHTE3a CTPYKTYpPbl TEXHOOMMYECKOro npouecca.
MapameTpuyeckas onTUMM3aUUs. Kputepun novcka
3a(PEeKTUBHOTO BapumaHTa MPOEKTHOro peleHns. Crnocobbl
npeacTaBneHnsi NPOMEXYTOUYHbIX U OKOHYaTENbHbIX pe3ynbTaToB
npoekTupoBaHus. Mcnonb3oBaHWe WHTEPAKTUBHOIO  pexuma
paboTbl MNPOEKTMPOBLUMKA C CUCTEMOW aBTOMAaTU3MPOBAHHOIO
NPOEKTMPOBaHNs TexHonormn. OCoBGEeHHOCTU TEXHONMOrMYecKoro
NPOEKTMPOBAHNA B YCIOBUSX E€OVMHUYHOIO WM MEJNIKOCEPUNHOro




npouseoactea. [duanorosbie CAINP MapLpyTHO-ONnepaunoHHbIX
TEXHOMOrnn.

CAINP TEXHOMOrMYeCcKnx npoweccos B yCroBmsax
cpegHecepuinHoro npoussoactea. OcobGeHHOCTU  pas3MepHo-
TOYHOCTHOrO aHanu3a B Mpouecce aBTOMaTM3UPOBAHHOTIO

NPOEKTUPOBaHUN TexHonorm npu paboTe Ha HaCTPOEHHbIX
CTaHKax.

OcobeHHocTH TEXHOMOrMYEeCKOro NPOEKTUPOBaHUS ans
KPYNHOCEPUNHOIO M MaccoBOro npou3BoacTsa. [loBbilWeHHbIE
TpeboBaHMA K KayecTBY MPOEKTHbIX pelleHui. Mcnonb3oBaHue
ONTMMM3aLUMOHHBIX METOAOB B MaTemaTMyeckom obecneyeHum
CAIP.

1.9

ABTOMaTU3aLUSA
NPOEKTUPOBaHUSA
TEXHOSOrM4YecKnx onepawmmn

MpuHumnuanbHas cxema CAIMP TexHOMNorMyecknx onepauun.

CoctaB u 3agaunm nopgcuctem. ANropuTMbl NPOEKTUPOBAHUSA
CTPYKTYpbI onepauun, onpegeneHue paumoHanbHowm
nocrneanoBaTenibHOCTH 0bpaboTkn 3NEeMEHTOB 3aroTOBKM.

ABTOMaTM3aUMsa pacdeTa PEeXMMOB pe3aHnsa, napameTpuyeckas
onTuMusaunsa. ABToMaTusauusa TEXHUYECKOrO HOPMUPOBAHUS.
Anroputmbl NPOEKTUPOBAHMS CcXem Hanagok
MHOTOMHCTPYMEHTAanbHbIX ~ aBTOMaTU3UPOBaHHbIX  Onepauui,
0COOEHHOCTM  MPOEKTMPOBAHWUS  HanagoK Ans  onepauunm,
BbIMOSTHAEMbIX Ha CTaHKax c yry. Cuctemsl
aBTOMaTU3MPOBAHHOIO MporpamMMuMpoBaHMs AN MONyYeHust
nporpamMmm ynpasneHusi ctaHkamm ¢ Yly.

CAIP TEXHOMNOINYEeCKnx
npoueccos cbopku

OnuncaHne OCHOBHbIX yHKUMOHanbHbIX noacuctem CAIP TI1
cbopkn. CopepxaHne 3agad aBTOMaTM3aUMN MPOEKTUPOBAHMSA
TEeXHoMnormyecknx npoueccos cbopkn. Matematnyeckas mopens
B3aUMOOEWCTBUA  3MNEMEHTOB B KOHCTPYKUMW  un3genus.
Anroputmmnyeckoe obecnedeHne npouecca NPOEKTUPOBaHMSA
TEXHOMNOrMm cOopKu.

CAIP TEXHOIOrMYEeCKOro
NPOEKTUPOBaHUS
ABTOMaTM3aUMA
NPOEKTUPOBaHUS
npucnocobnenni

OnucaHve OCHOBHbIX yHKUMOHanNbHbIX noacuctem  CAIP
NpoeKTMpoBaHna npucnocobneHMn. MeTtog anropuTMMYEcKoro
CYHTE3a KOHCTPYKUMA. ABTOMAaTU3MPOBaAHHOE KOHCTPYKTOPCKOE
AokyMmeHTupoBaHue. WHdopmaumoHHoe obecnedenne CATP
npucnocobneHni.

XapaKTepucTumku CAIP nNpUcnocobneHnn. Mpumepsl
NPOMBILLIIEHHON peanu3auunm CUCTeM aBTOMaTU3NPOBAHHOMO
NPOEKTMPOBAaHWNSI NPUCMOCOBIEHNIA.

CAInP
WHCTPYMEHTOB

PEXYLLNX

3ajaduv  MHCTPYMEHTAalNbHOIMO  OCHALLEHUS  TEXHOMOrMYeCcKnX
npoueccoB. Krnaccudukauma pexywmx UHCTPYMEHTOB  Ans
co3gaHus WHOPMaLIMOHHON 0asbl OaHHbIX cuctem
WHCTPYMeHTanbHoro obecneyeHns. AsBTomMaTusauus yHKUMN
WHCTPYMEHTanbHOro npou3soacTtea. [lpuHumMnbl co3gaHusa 6a3
panHblx  ana CAlP  pexywero wuHcTpymeHTa. PaspaboTtka
TUMOBbLIX anropuTMOB ANSA pacdeTa pPexylwnx WHCTPYMEHTOB.
MeToabl aBTOMaTU3MPOBAHHOIO NPOeKTUPOBaHNSA
TEXHOMNOrMYeCcKNX npoLeccos N3roToBreHnst PeXyLLnX
WHCTPYMEHTOB.

2.NpaKkTnyeckue 3aHAaTuA

2.1

MeTtoponorus
aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBaHUS

MpoekTupoBaHMe Kak OOBLEKT aBTomaTusaumn. [MpuHUUNBI
CUCTEMHOCTMU, NpPeemMcTBEHHOCTH, cTaHgapTM3auum "
aBToMaTM3aUMM — MeTodofiormyeckasl OocHoBa aBToMaTmsauum
npouecca npoekTnpoBanna. CUCTEMHBIA Noaxon — OCHOBa Ans
co3faHua MoAenen usyyaemblx OOBLEKTOB M npoueccoB. [Be
rmaBHble Mpoueaypbl B COCTaBe Mpouecca MpPOEKTUPOBAHUS:
aHanu3 n cuHTe3 oobekTa.

2.2.

MecTto CATIP n B
aBTOMaTU3NPOBaAHHOM

CUCTEME  TEeXHOJIOrm4yeckomn
noaroToBKN NPON3BOACTBA

KomnnekcHas aBTomaTusaumsi npomssoactea. Mecto CAINP Tl B
aBTOMAaTU3MPOBAHHOM CUCTEME TEXHOJOMMYECKON MOATOTOBKM
npon3BoacTBa. MIHTerpaums psiga CMCTeM: aBTOMaTU3NPOBAHHOM
CUCTEMBbI Hay4HbIX nccneaoBaHui, CUCTEMBI
aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHMS, aBTOMAaTU3MPOBAHHOM
CUCTEMBbI TEXHOIOIMYECKOM NoAroTOBKWU NPOW3BOACTB,
aBTOMaTU3MPOBAHHOMW CUCTEMbI YNpaBneHuss npeanpuaTuem.
OCHOBHblE NPUHLMIMbI opraHusaumm B3aMMOAeNCcTBUS




aBTOMAaTU3NPOBAHHbLIX CUCTEM.

2.3

MeToabl
aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBaHUS
TEXHOIOrMYEeCcKnx NpoLLeccoB

OcCHOBHblE  HanpaBneHusi aBTOMaTu3auuMuM  MNPOEKTUPOBAHUS
TEXHOMOMMYECKMX MPOLLEeCCOB: AeAYKTUBHOE (MCNoNb3oBaHue
YHUULMPOBAHHBIX TEXHONOMMYECKUX MPOLLECCOB) U MHAYKTUBHOE
(cMHTE3  MHAMBMAOYaANbHOTO  TEXHOMOIMMYecKoro  npotecca).
OGnactn npuMeHeHusi, MpenmyllecTBa WU HegocTaTKU KaX4oro
HanpaBneHus.

2.4

AnroputMmusaums 3anav
TEXHOMNOrMYEeCKoro
NPOEeKTUPOBaHUS

PasHOBMOHOCTM NPOEKTHbIX 3adady: pacyeTHOro xapakTepa Wu
3aJaun  MpuHATUA  pelleHwid. MeToabl peanusauuM  3agad
pacuyeTHoro xapaktepa. [Mpumepbl 3agay onTummusaumn. MeTtogbl
peanusaunv 3adad MPUHATUS pelleHnii. Tabnuubl pelleHui,
MaTpuLbl COOTBETCTBUMNA.

2.5

OcHoBHble PYHKLMM ]
HasHa4veHune CAlP

Lenn cosgaHua CAIMNP 1 ycrnoBus ux  OOCTUXKEHWUS.
Knaccudpumkaums aBToMaTM3MpOBaHHbIX CUCTEM MPOEKTUPOBAHUS
no pasnnyHbiM npusHakam. PyHkumm CATP.

2.6

Moacuctembl CAIMP 1
cpeacTsa ux obecneyeHus

Onucanue obecne4ynsatoLnx noacucTem CAIP TI:
WMHpOpPMaLIMOHHOTO, NPOrpaMmHoro, MaTeMaTu4eckoro,
NVHIBUCTUYECKOrO, OpraHmsaumMoHHoro obecneveHus. 3agaun u
ocobeHHOCTM  BCex BMAOB obecnevyeHusi:  TEXHUYECKOro,
MHpOPMaLIMOHHOTO, TNIMHIBUCTUYECKOTO, MaTemMaTU4ecKoro,
NporpaMmMHoro, MEeTOoaMYECKOro " OpraHn3aumoHHOro.
TexHudeckoe obecnevenne CAIMP. CoBpeMeHHble TpeboBaHus K
OBM " nepugepuinHbIM yCTpoMncTBaMm. OpraHusauus
B3aMMOAENCTBMUA NPOEKTUPOBLLMKA c 39BM, cosgaHue
aBTOMAaTU3MPOBAHHBLIX paboynx mecT.

WHdopMaLmoHHoe obecneyeHne: HasHadYeHue U pauuoHanbHas
opraHusauusi. WNcxogHas nHdopmaums n cosgaHve
nHdOopMaunoHHbIX 6a3. basbl AaHHbIX U uX 3addeKkTMBHOE
ucnonb3oBaHne. basbl 3HaHMW: Ha3HavyeHMe U crnocobbl
peanusaumn.

JInurenctuyeckoe obecneyeHue. HA3bikM MpPOrpamMMMpOBaHUS U
NpobGNemMHO-OpPMEHTUPOBAHHbIE  A3bIKM  OMUCaHWS  OOBHEKTOB
NPOEeKTUPOBaHMS. A3blkoBble cpeacTea npeacraBneHus
rpacdonyeckon MHopMaLnn: KOOpPAMHATHBLIN, aHANUTUYECKUNA.
Matematnyeckoe obecnedeHue. TpeboBaHMSA K MaTEMATUYECKUM
mMogensMm.  ®yHKUMOHamnbHble M CTPYKTYpPHble  MOAENu
aBTOMATU3MPOBAHHOIO MPOEKTUPOBaHWSA. PopMbl NpeacTaBneHust
MoJenewn: aHanuTu4eckas, anropuTMmyeckas, rpacdumyeckas.
MporpammHoe obGecneyeHne CAIP. [Be cocTaBHble 4acTu
nporpaMmHoro obecneveHus: onepaumoHHble cuctembl (OC) wu
npuknagHble nporpammbl. OCHOBHblE (QYHKLUUKU OnepaunuoHHOM
cuctembl. Cnocobbl  peanusauuu  NpuKNagHbIX — APOrpamm.
MogynbHbIi NpyHUMN pa3paboTkM NPUKNagHOro MporpaMMHOro
obecneyveHus.

MeTtogudeckoe obecneyeHne — pPyYKOBOACTBO MO  BbiOopy
HeoOXO4MMbIX CPeACTB ANSA BbINOSIHEHUS aBTOMATU3MPOBAHHOIO
npoekTupoBaHnsi. OpraHnsaumMoHHoe obecneveHne, ero 3agayn u
KOMMOHEHTbI Npu co3fgaHum u akcnnyatauum CAIP.

2.7

Cragun paspabotka CAIP
Tn

Peanunsauus 3apaun cospgaHuss CAlNP B Heckonbko cTaguin.
CocrtaB paboT 1 B1A JOKYMEHTaUUn Ha cTtagusix cosgaHmsa CATP
Tr. [MpeanpoekTHoe ob6cnegoBaHMe, TexXHUMYEcKoe 3adaHue,
9CKM3HbIN, TEXHUYECKUIN 1 pabo4vmin NPOeKT.

2.8

ABTOMaTU3aUUSA
TEXHOSOrM4YecKoro
NPOEKTUPOBAHNA. CAINP
TEXHOJOrMYECKMX MPOLECCOB
MexaHuyeckon 0bpaboTku

Onucanve dyHkuynoHanbHbix nogcuctem CAIP Tl Ha ocHoBe
Tunudauum  TT1, rpynnupoBaHus, cuHTe3a CTpykTypbl TIT w
MCMonb30BaHMa  TexHomorumdyecknx  pegaktopoB.  OnucaHue
oTevecTBeHHbIXx CAMP TIT.

MeToguka aBTOMaTU3MPOBaHHOIO NPOEKTMPOBaHS
TexHomnormyeckmx npoueccos. [ekomnosuums obwen 3agayun u
cTpaTerms mnoucka MNpoekTHoro peleHns. CocTtaB OCHOBHbIX
6nokoe CAlNP TexHOMNornyecknx npoLeccoB MexaHU4ecKown
obpabotkn. Popmanu3oBaHHOEe NpeAcTaBfiEHUE  UCXOLHOW
uHdopmaumm.  MatemaTuyeckne Moaenum  TEXHOMNOrMYeCcKnx
3aKOHOMepHOCTeN  (HOPMUPOBAHUA npoLecca MeXaHU4ecKom
06paboTKu. CTpyKTYpHBbIV CUHTE3 NPOEKTUPYEMOTO




TEeXHoMnormyeckoro npouecca. dopmanusoBaHHble nNpasuna
HanpaBieHHOro CUHTE3a CTPYKTYPbl TEXHONOMMYECKOro npoLiecca.
MapameTtpuyeckas onTMMmnsauus. Kputepun noucka
3PEKTUBHOrO BapuaHTa MPOEKTHOro peweHus. Cnocobbl
npeacTaBneHnst NPOMEXYTOYHbIX U OKOHYaTENbHbIX pPe3yrnbTaToB
npoekTupoBaHus. Mcnonb3oBaHWe WHTEPAKTUBHOIO pexuma
paboTbl MPOEKTMPOBLUMKA C CUCTEMOW aBTOMAaTU3MPOBAHHOIO
NPOEKTMPOBaHNSA TEXHOMOTUNA.

OcCoBEeHHOCTM TEeXHOMOrM4eckoro MPOEKTUPOBAHMS B YCIOBUSAX
€OVHNYHOTO M MENKOCEPUIHOrO Mpom3BoAcTBa. [uanorosbie
CATIP mapLupyTHO-ONepaLOHHbIX TEXHOMOMUIA.

CAIP TEXHOJTOrMYeCcKmx npoLeccos B YCNOBUSIX
cpegHecepuinHoro npoussoactBa. OcobGeHHOCTU  pas3mepHo-
TOYHOCTHOrO aHanu3a B Mpouecce aBTOMaTM3UPOBAHHOMO
NPOEKTUPOBaHMN TexHonormi npu paboTe Ha HaCTPOEHHbIX
cTaHkax.

OcobeHHoCcTH TEXHOMOrM4ecKkoro NPOEKTMPOBaHMS ans
KPYNHOCEPUMNHOIO M MaccoBOro Mnpou3BoacTBa. [lOBbIWEHHbIE
TpeboBaHMA K KayecTBY MPOEKTHbIX pelueHun. Vcrnonb3oBaHue
ONTMMM3ALNOHHBIX METOAOB B MaTemaTuyeckoM obecneyeHum
CAINP.

2.9

ABTOMaTM3aLMA
NPOEKTUPOBaHUSA
TEXHOMOrMYecknx onepawmmn

MpuHumnuanbHas cxema CAIMP TexHOMorMyecknx onepauun.
CoctaB M 3apgaunm noacucteM. ANTOPUTMbI MPOEKTUPOBAHUS
CTPYKTYpbI onepauun, onpegeneHune paunoHasnbHOn
nocrneanoBaTeNbHOCTH obpaboTkm 3NEeMEeHTOB 3aroTOBKM.
ABTOMaTM3auusa pacyeTa PexumMoB pe3aHus, napameTpuyeckas
onTuMusaunsa. ABToMaTusauusa TEXHUYECKOrO HOPMUPOBAHUS.
Anroputmbl NPOEKTUPOBaHMUS CXEM HanagokK
MHOTOMHCTPYMEHTAarNbHbIX ~ aBTOMaTM3UPOBaHHbIX  Onepauun,
OCODEHHOCTM  MPOEKTMPOBAHMA  HanagoKk Ans  onepauum,
BbINOJTHAEMbIX Ha CTaHKax c yry. Cucrtemsl
aBTOMATU3MPOBAHHOIO  MPOrPaMMMPOBaHUA  ANs  MOMyYeHus
nporpaMmm ynpasneHus ctaHkamu ¢ Yly.

2.10

CAlP TEXHOMNOrn4YeckKnx
npoueccos cOopku

OnuncaHne OCHOBHbIX YyHKLUMOHanbHbIX nogcuctem CAlMP TI1
cbopku. CopepxaHue 3agad aBTOMaTM3aUMM MNPOEKTUPOBAHUS
TexHonormdecknx npoueccoB cbopkn. Matemartmndeckas mogenb
B3aUMOOEWCTBUA  3MNEMEHTOB B KOHCTPYKUUWM  M3denwus.
Anroputmudyeckoe obecneveHme npouecca MNPOEKTUPOBaHUS
TEXHOMNOrMm cOopKu.

2.11

CAIP TEXHOJSIOrMYECKOro
NPOEKTUPOBaHUSA
ABTOMaTM3aLMA
NPOEKTUPOBaHUS
npucnocobneHni

OnucaHve OCHOBHbIX (yHKUMOHanNbHbIX noacuctem  CAIP
NpoeKTMpoBaHna npucnocobneHvn. MeTtog anropuTMMYEcKoro
C/YHTe3a KOHCTPYKUMA. ABTOMATU3NPOBAHHOE KOHCTPYKTOPCKOE
AokymeHTupoBaHue. WHdopmaumoHHoe obecnedyenne CAIP
npucnocobneHni.

XapaKTepucTumku CAIP nNpuUcnocobneHnin. Mpumepsl
NPOMBILLIEHHON peanu3auuMn CUCTEM aBTOMAaTU3MPOBAHHOIO
NPOEKTMPOBaHUSA NPUCNOCOBIEHNN.

2.12

CAINP pexyLmnx
WHCTPYMEHTOB

3ajaduv  MHCTPYMEHTAaNbHOMO  OCHALLEHUS  TeXHOMOrMYecKmX
npoueccoB. Knaccudukauma pexywmx WHCTPYMEHTOB  AnA
co3faHus NHOPMaLMOHHON 6a3bl OaHHbIX cucTem
WHCTPYMEHTanbHoro obecneyeHns. ABTOMaTusauus yHKUMNA
WHCTPYMEHTanbHOro npomu3soacTtsa. [lpuHumnbl co3gaHus 6as
paHHblx  ana CAlP  pexywero wuHcTpymeHTa. PaspaboTtka
TUMOBBIX anropuTMOB ANA pacdeTa pPexXywnxX WHCTPYMEHTOB.
MeToabl aBTOMaTN3MPOBAHHOIO NpoeKTUPOBaHUSA
TEXHOMOrMyYecKknx npoLeccos N3roToBIIEHUSA PeXyLLNX
WHCTPYMEHTOB.




13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Ou4Has ¢popma ob6y4eHus

Ne
n/n

HanmeHoBaHne TeMsbl
(pasgena) gucumnnuHbl

Bugbl 3aHaTMIA (YacoB)

Jlekuumn

MpakTnyeckme

JlabopaTopHble

CamocTtoaTtenbHa
s paboTa

Bcero

1

MeTtononorus
aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBaHUS

4

MecTo CAInpP T B
aBTOMaTU3NPOBAHHOW cucTeme
TEXHOMOrM4Yeckon MnoAroTOBKU
npon3BOACTBA

MeToap! aBTomMaTn3npoBaHHOro
NPOEKTNPOBaAHNA
TEXHOJ1I0N'M4YEeCKnxX npoueccoB

AnroputMusaums 3agay
TEXHOMNOrMYEeCKoro
NPOEKTUPOBaHUS

OcHoBHbIe PYHKLMM "
HasHa4veHne CAINP

Mopcuctembl CAIMP n
cpeacTsa ux obecneyeHuns

~

Cragwn paspabotka CAIMP TI

AsTOMaTmM3aums
TEXHONOrMYECKOro
NPOEKTUPOBaHMS. CAINP
TEXHOMNOrMYEeCKMX  MPOLECCOoB
MeXxaHn4Yeckon obpaboTkm

ABTOMaTU3aLUSA
NPOEKTUPOBaHUS
TEXHONOrMYEeCcKNx onepauum

10

CAlpP TEeXHONOrn4yecknx
npoLeccoB cOopKM

10

11

CAlP TEXHOMNOIrM4ecKoro
NPOEKTUPOBaHUS
ABTOMaTM3aUMA
NPOEKTUPOBaHUS
npucnocobnexHnn

12

12

CATP pexyLwmx UHCTPYMEHTOB

14

WNTtoro

oo

108

3aoyHasa ¢popma ob6yueHus

Ne
n/n

HanmeHoBaHue TeMbl
(pasgena) gucumnnuHel

Bugpl 3aHaTUR (4acoB)

JNlekuun

MNpakTnyeckme

JlabopaTopHble

CamocTosTenbHas
paboTta

Bcero

1

MeTtoagonorus
aBTOMaTU3MpPOBAHHOIO
NPOEKTUPOBAHUS

6

MecTto CAINP Tr B
aBTOMaTU3NpPOBaAHHOW cUcTeMe
TEXHONOrMYEcKon  MoaroTOBKU
npovs3BoacTBa

MeToabl aBTOMaTU3MPOBAHHOIO
NPOEKTMPOBaHUS
TEXHOMOIM4YECKMX NPoLEeccoB

AnroputMmnsauus 3agad
TEXHOMNOIM4YeCcKoro
NPOEKTUPOBaHNSA

OcCHoBHbIE PYyHKLMM n
HasHayeHne CAIP

Mopcuctemsbl CAIMP u




CpeAcTBa mx obecneyeHust

7 Cragum paspabotka CAIP TI1 1 1 0 6 8
8 ABTOMaTM3aUNS

TEXHOMOorM4yeckoro

NpPOEeKTUPOBaHUS. CAIP 1 1 0 6 8

TexHonorm4eckmnx npoueccos
MexaHu4eckon 0bpaboTku

9 ABTOMaTM3aLUA

NPOEKTUPOBaHUSA 1 1 0 6 8
TEXHOMOrM4YEeCKNX onepaummn

10 | CAINP TEXHONOIMMYECKNX y 1 0 8 10
npoleccoB cOOpKM

11 | CAINP TEXHOJTIOrNMYECKOro
NPOEKTUPOBaHUS
ABTOMaTM3aLUSA 2 2 0 6 10
NPOEKTUPOBaHUS
npucnocobrieHnin

12 | CAIP pexyLmnx MHCTPYMEHTOB 2 2 0 8 12
3a4yeT C oLEeHKon 4

Wtoro 14 | 14 | 0 | 76 108

14. MeTogM4yeckue ykasaHus Ans o6y4aroLwmxcs No 0OCBOEHUIO AUCLUNIINHDI

MpucTynasa K uayyeHuno y4ebHOM AMCUMNUHBI, Npexae Bcero obyvaromeca OOMKHbI
O3HaKOMUTBCA C Y4ebHOM MporpaMMon OUCUMNSMHBLL. OJIEKTPOHHLIM BapuaHT paboyen
nporpamMmmbl pasmeLléH Ha cante b® BI'Y.

OCHOBHbIMM POpMaMK KOHTaKTHOW paboTbl MO AUCUMNINHE SABNATCA JeKuMn U
NnpakTUYecKkne 3aHATUS, MNOCeLleHne KOTOpbIX obs3aTenbHO And BCeX CTYAEHTOB (Kpome
CTyAeHTOB, 0by4atoLmnxcsa no UHAMBMAYaNnbHOMY MiaHy).

B xoOe NeKUMOHHbIX 3aHATUI crefyeT He TONbKO CrywaTtb M3naraemblii maTepuan u
KpaTKO €ero KOHCNeKkTupoBaTb, HO O4YeHb BaXHO Yy4acTBoBaTb B aHanuse MNpuMepos,
npegnaraemMblx npenogaBaTenemM, B pPacCMOTPEHUM W pelleHun NpobnemMHbIX BOMPOCOB,
BbIHOCUMbIX Ha obcyxaeHne. HeobxoaumMo KpUTUYECKM OCMbICIMBATL Mpegnaraembin
mMaTepuwarn, 3agaBaTb BOMPOCblI KakK YTOYHSAKOLWEro Xxapakrepa, noMorawwue YsaCHUTb
OTAENbHbIE n3naraemble NosoXKeHUs!, Tak U BOMPOCHI NPOAYKTUBHOIO TUNa, HanpaBfeHHbIe Ha
pacwmpeHne n yrnybneHne ceBefeHUM MO U3y4aemMon Teme, Ha BbiSIBNEHWE HeLOCTaTOYHO
OCBeLLEeHHbIX BOMNPOCOB, cnabbix MecT B apryMeHTauum u T.1.

B npouecce KOHCNEKTMPOBAHWA NEKLMOHHOMO MaTepuana fnydlle Ucrnonb3oBaTb OOHY
CTOPOHY TeTpagHoro passopoTa (Hanpumep, neByk), OCTaBMB Apyrylo (npasyk) Ans
BHECEHWNS BOMPOCOB, 3aMeYaHnin, AOMNOMHUTENBHON MHOPMaUnN, KOTopas MOXET NOSABUTLCS
npu N3y4eHUn y4eOHOM WU HAyYHOW NMTepaTypbl BO BPEMSA MOArOTOBKM K MPaKTUYECKUM
3aHAaTMSAM. He cnegyeT OOCNOBHO 3anucaTb NEKUmio, nydwe MonbiTaTbCA MOHATb FOMMKY
N3NOXEHNa N BblgeNUTb Hanbornee BaXkHble MOMOXEHUS NeKUUM B BUAE OMOPHOro KOHCMeKTa
NN MEHTaNbHOW KapTbl(ANA COCTaBMEHUA MEeHTanbHOW KapTbl WM OMOPHOrO KOHCMEKTa
MO>HO MCMonb30BaTb Pas3BopOT TeTpaan UM OTAENbHbIN YNCTbIM NMUCT A4, KOTOPbIN 3aTeM
MOXHO BKNeuTb B TeTpagb AN KOHCNekToB). OCHOBHbIE onpeaeneHns BaXKHENLMX NOHATUR,
0COBEHHO MpWU OTCYTCTBUM €OUHCTBA B TPAKTOBKE TEX WA MHbIX MOHATUA Cpeau YYeHblX,
nyywe 3anucatb. He cnepyet npeHebperatb npumepamu, 3a4acTyid UMEHHO 3anuCaHHbIe
npuMepbl NOMOratoT HaMOMHUTL OMOPHbLIA KOHCMEKT XMBbIM COAepXaHnemM n obreryarT ero
NOHUMaHMe.

PekomeHayeTca ncnonb3oBaTtb pasnunyHble oOpMbl BblaeneHnss Hanbonee CroXHoro,
HOBOrO, HEMOHATHOrO Martepuana, KOTopbli TpebyeT OONOMHUTENBHOW NPOPabOoTKU: MOXKHO
NOMETUTb €ro 3HaKoOM Bonpoca (MnNu 3anucatb Ha MofIsiX caM BOMPOC), LBETOM, pasMepoMm
OykB M T.N. — 3TO NOMOXET ObICTPO HaWTM MaTepwuasn, Bbi3BaBLUMA TPYOAHOCTU, U B KOHLE
nekumn(mnu cpasy xe, NOMyTHO) 3adaTb BOMPOC npenofaBaTtento (He cregyeT ocTaBnATb
HENoHATbIN MaTepuan 6e3 pononHuTenbHonm npopaboTkn, 6e3 Hero wHorga ObiBaeT




HEBO3MOXHO TMOHATbL nocreaywwme Tembl). MaTtepuan yxe 3HaKOMbIA WU MOHATHLIN
Hy)XOaeTcqd B MeHbllen feTtanu3aumm — 3TO MNOMOXET COKOHOMUTb YCUMMs BO BpeMs
KOHCMNEKTMPOBAaHWS.

B xoge noaroToBKM K NpakTUYECKUM 3aHATUAM HeoBXoaUMMO M3y4nTb B COOTBETCTBUM C
BOMpocamun Ansi NOBTOPEHUS OCHOBHYK NnuUTepaTtypy, NPOCMOTPETb U OOMNOMHUTL KOHCMNEKThI
NeKLMM, 03HAKOMUTBLCS C AOMONHUTENBHOM NNTEPATYPON — 3TO MOMOXET YCBOUTb U 3aKpenuTb
nony4yeHHble 3HaHus. Kpome Toro, K Kaxkaown Teme B MlaHax NpakTUYeckux 3aHsaTUI gatoTcs
npakTU4ecKkne 3agaHus, KOTopble Takke HeobXoauMO BbIMOMHUTL CAMOCTOATENTbLHO BO BPEMS
NOArOTOBKU K 3aHATUIO.

Mpn noaroToBke K MPOMEXYTOYHOW aTTecTauum HeobxoaumMo MOBTOPUTL NPOWOEHHbIV
mMaTepuan B COOTBETCTBMM C Yy4eOHOM nporpamMmMon, MPUMEpPHbIM MNepevYHeM BOMNPOCOB,
BbIHOCALMXCA Ha 3a4yeT. PekoMeHAOyeTcs UCNonb30BaTb KOHCMEKTbl NEKUMA U UCTOYHUKM,
nepeYncneHHble B CNMcke nutepaTtypbl B paboyen nporpaMmme AUCUUNIINHDI, a Takke pecypchl
3MEKTPOHHO-OMBNMOTEYHbIX cuctem. Heobxogmmo obpatutb 0coboe BHMMaHME Ha TeMbl
y4eOHbIX 3aHATUIN, NPONYLEHHbIX MO pas3HbiM npuynHam. [Mpn HeobxogMMOCTU MOXKHO
0o6paTUTbCA 3a KOHCYNbTaUMEN N METOANYECKOM MOMOLLbIO K MpenogaBaTento.

[Ana JocTukeHust NnaHupyembiX pes3ynbTaToB OOYy4YeHWs MCMONb3YyTCA rpynnoBble
ANCKYCCUWN, aHann3 cuTyaumn.

15. lepeyeHb OCHOBHOM W [OMNOJIHUTENIbLHOM nNUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heob6XxoAUMbBIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHUnK

OcCHOBbI aBTOMAaTMU3UPOBAHHOIO MPOEKTUPOBAHWS U3AENMIN N TEXHOMOTMYECKMX NPOLIECCOB:
yyebHoe nocobue / H.P. NanasetanHos, P.P. CacuH, P.P. XacaHwuH, N.A. KaliHoB ;
MuHncTepcTBO 06pa3oBaHus u Haykm Poccun, degepanbHoe rocyaapcTBeHHoe GroakeTHoe
obpa3oBaTtenbHoe yypexaeHune BbiCLLero npodeccrmoHanbHoro obpasosaHusa «KasaHckui
HaLMOHarnbHbIN UCCrefoBaTeNbCKUN TEXHONOTMYECKUIN YHUBEPCUTET». - KasaHb :
M3patenbctBo KHNTY, 2013. - 112 c. : cxem. - bubnuorp. B kH. - ISBN 978-5-7882-1567-9 ; To
Xe [OneKTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=427925 (11.06.2020).

VHdopMaLMoHHbIE TEXHONOMMK NPU NPOEKTUPOBaHUN U YNPaBIieHNU TEXHUYECKUMU cUcTeMamu
: yyebHoe nocobue : B 4 4. / B.A. HemTnHos, C.B. KapnywkuH, B.I. Mokpo3y6 v gp. ;
MuHucTepcTBo obpasoBaHus n Hayku Poccurickon ®eaepaunn, PegepanbHoe
rocygapctBeHHoe brogxeTHoe 06pasoBaTenbHOe yupexaeHve BbicLLero npodeccuoHarnsHoro
obpasoBaHus « TambOBCKMI rocyaapCTBEHHbIN TEXHUYECKUIN YHUBEPCUTET». - TamboB :
M3patenbctBo ®IBEOY BIMO «TITY», 2012. - Y. 3. - 160 c. : Tabn., cxem., un. - bubnmorp. B KH.
- ISBN 978-5-8265-1064-3 ; To e [OnekTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=437085 (11.06.2020).

01

02

6) JononHWTensbHas NMTepaTtypa:

Ne n/n
onosuubiHa, M.B. MHTennektyaneHble CAIMNP onsa pa3paboTkM COBPEMEHHbLIX KOHCTPYKLWIA U
TexHomnormyecknx npoueccos : kypc / M.B. FonosuuplHa. - 2-e 13g., ucnpas. - Mocksa :
03 HauwnoHanbHbii OTkpbIThIN YHUBepeuteT «MHTYWUT», 2016. - 250 c. : nn. - (OcHoBbl

NH(OPMALIMOHHBLIX TEXHOMOIUR). - Bubnuorp. B kH. - ISBN 978-5-94774-847-5 ; To xe
[OnekTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=429255 (11.06.2020).

ABepueHkoB, B.M. OcHOBbI MaTemMaTM4eCcKoro MOAENMPOBaHNS TEXHUYECKMX CUCTEM : y4ebHoe
nocobue / B.WN. ABepueHkos, B.. ®egopos, M.J1. Xendeu. - 3-e n3g., ctepeotun. - Mocksa :
04 M3patenbctBo «®nuHTa», 2016. - 271 c. : cxem., un. - bubnuorp. B kH. - ISBN 978-5-9765-
1278-8 ; To e [OnekTpoHHbIV pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=93344 (11.06.2020).

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble PECYpChl:

Ne n/n NcTouHuk

XKuranosa, E.®. ABTOMaTn3auusa KOHCTPYKTOPCKOrO Y TEXHOMOMMYECKOro NPOEKTMPOBaHUS :
05 | yuebHoe nocobue / E.®. XXuranosa ; MuHuctepctBo obpasoBaHuns 1 Hayku Poccuiickon
depepaumun, Tomckuii MocygapcTBeHHbINn YHuBepcuTteT Cuctem YnpasneHus u



http://biblioclub.ru/index.php?page=book&id=427925
http://biblioclub.ru/index.php?page=book&id=437085
http://biblioclub.ru/index.php?page=book&id=429255
http://biblioclub.ru/index.php?page=book&id=93344

PapunoanektpoHukn (TYCYP). - Tomck : TYCYP, 2016. - 201 c. : un.,Tabn., cxem. - bubnvorp.:
€.196-197. ; To xe [OneKkTpoHHLIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=480810 (11.06.2020).

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns ANs caMoOCTOATEeNIbHOU paboThbl (
- MNepeyveHb Tem ANa NoAroTOBKM JOKMaA0B 1 pedepaToB (POHA OLLEHOYHbLIX CPEenCTB).
- [NepeyeHb BOMpPOCOB AN MNOArOTOBKM K 3adeTy M 3k3ameHaMm (POoHL OLEHOYHbIX
CpeacTs).

17. UHhbopMaLIMOHHbIE TEXHOSOIMU, UCNosib3yeMble ANA peanu3auum y4eoHowm
ANCLUNIINHBI, BKITKOYaA nporpamMmHoe obecnevyeHne, MHPOPMaLUUOHHO-CNPaBOYHbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

MporpammHoe o6ecneyeHue:

Win10 (unn WinXP, Win7), OfficeProPlus 2010;

-STDU Viewer version 1.6.2.0;

—7-Zip;

—-GIMP GNU Image Manipulation Program;

—Paint.NET;

—bpaysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer.
MHdopmaunoHHO-cnpaBoYHble CUCTEMbI U NpodeccruoHanbHble 6a3bl JaHHbIX:
—Hay4Haga anektpoHHasa 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/

—WHpopmaumoHHaa  cuctema «EgnHoe  okHO  pocTtyna K  obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/

—®depnepanbHbl LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos — http://fcior.edu.ru
—MopTan mawmnHocTpoeHus — http://www.mashportal.ru/

—WHdpopmaumoHHo-TemaTnudeckmii  noptan «MalwnHOCTPOEHNE, MeEXaHuKa, MeTannyprus»
http://mashmex.ru/mehanika-mashinostroenie.html

—basa AaHHbIX «CtaHgapThbl n pernameHTbI» PocctaHgapTa -
https://www.gost.ru/portal/gost//home/standarts

—bubnnoteka TexHnyeckon nutepatypbl TexJnT.py — http://www.tehlit.ru/list.ntm
—bubnnoteka mawmHocTtpoutens — https://lib-bkm.ru/index/0-9

—OneKkTpoHHO-6MbNnoTeyHaa cuctema  «YHuBepcuteTckas  ©umbnuorteka  online»  —
http://biblioclub.ru/

—-0O00 TlMonutexpecypc 3IBC  «BOnektpoHHass 6GuGAMOTEKa  TEXHW4YEeCcKoro  By3a»
(OBC «KoHcynbTaHT cTygeHTa») — https://www.studentlibrary.ru/

18. MaTepmnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIIUHDI:
MynbTumeguiiHoe obopyaoBaHue (NMPOEKTOp, CTaLuMOHAPHbIN KOMMbLIOTEP, 3KPaH)


http://biblioclub.ru/index.php?page=book&id=480810
http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.mashportal.ru/
http://mashmex.ru/mehanika-mashinostroenie.html
https://www.gost.ru/portal/gost/home/standarts
http://www.tehlit.ru/list.htm
http://biblioclub.ru/
https://www.studentlibrary.ru/

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

19.1. MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hopMMpPOBaHUA U
nfaHMpyeMbIiX pe3ynbTaToB 00y4eHus

Koa v cogepxaHue MnaHnpyemble pesynbTaTbl 06y4eHns OTanbl
KomMneTeHuumn (Mnu ee (nokazaTenu OOCTUXeHUs 3a4aHHOro dopmmnpoBaHuns oOC*
yacTu) YPOBHS1 OCBOEHUSI KOMMETEHLMM KOMMeTeHL MK (cpeacTta
nocpeacTsoM HOPMUPOBAHNS 3HAHUN, (pasgensbl (Tembl) OLeHVBaHWS)
YMEHWU, HaBbIKOB) ANCUUNNWHBI UNK
MoAyrns N nx
HaMMeHOBaHUe)
MK-11 CnocobHocTb 1-12 Hanncanwne
obecneunBatb sHaeT: pedepaTa. Tembl
TEXHOMNOMMYHOCTb : pedepatos n.

- MeToapbl obecneyeHust

o 19.3.3 NepeyeHb
TEXHOMOIMYHOCTM U3JEeNni n

nsgenuii u NpoLeccoB

WX N3roTOBIIEHNS, . 3agaHui ons
NPOLECCOB X U3rOTOBMNEHMS; o
yMeHune MHONBMAYaNbHON
KOHTpOnMpoBaTtb pabotbl N.19.3.2
cobniogeHve ymeer: 1-12 HanuncaHuve
TEXHOMNOrM4Yeckon - obecneymBaTb TEXHOMNOIMYHOCTb pedepata. Tembl
ONCLUNNUHBI MpK n3genvi n NpoueccoB mx pedepatos n.
N3roTOBNEHUN U3OENUN | N3FOTOBMEHUS; 19.3.3 MNepeyeHb
- KOHTponuMpoBaTb cobnoaeHne 3agjaHun ons
TEXHOJOrMYECKON ANCUMMITMHBI NpU HAMBUAOYaNbHON
M3roTOBJIEHUM N3Oenuin paboTbl N.19.3.2
BNageerT: 1-12 MepeyeHb
- HaBblkamMu obecneyeHns 3agaHui ons
TEXHOSOIMYHOCTM U3JeNni n MHAMBUAOYaNbHON
NPoLECCOB UX N3rOTOBIIEHNS. paboTbl N.19.3.2
3aueT c oLeHKon Bonpocebl k 3a4eTy
n. 19.3.1

19.2 OnucaHue KpuTepueB M LIKanbl OLEHUBaHUA KOMNeTeHUun (pe3ynbTatoB OOy4YeHus) npu
NPOMeXyTO4YHOW aTTecTauum

YpoBeHb
KpuTtepun oueHBaHNS KoMNeTeHLnin ccpopmumposaH Lkana oueHok
HOCTHU
KoMneTeHunin

CTyaeHT ymeeT COeAMHATb 3HaHMSA M3 pasnuyHblX pa3genoB Kypca. | [losbieHHbIl OminuyHo
MonHo, NpaBWmbHO M Normyeckn 6e3ynpevyHo nanaraeT TeopeTUYECKII yposeHsb
mMaTepuan, MoxeT obocHoBaTb CBOM  CyxaeHus. Brapgeert
HeoOXoguMMbIM  MaTemaTMyeckuMm annapatom. bes 3aTpygHeHui
NPUMEHSET TEOPETUYECKNE 3HAHWUS NPWU aHanM3e KOHKPETHbIX 3ajad U
BonpocoB. CBobogHo noabupaetr (cocTaBnsieT cam) MNpUMEpHI,
UNMCTpUpYoLLMe TeopeTudeckme nonoxeHud. Conposoxaaet oTBeT
CBeAEeHVSIMU MO UCTOPMU BOMPOCA; OPUEHTUPYETCS B CMEXHbIX TeMax
Kypca, 3HaeT OCHOBHYH NntepaTypy N0 CBOEMY BOMPOCY.
CTyneHT Xopowo Bnageet Teopuen BOMpoca; BMAWUT B3aMMOCBSA3b ba3zoeniti Xopowo
pasnuyHbIX PasfdernoB Kypca, MOXeT ux o6bACHUTb. XOpoLwo BnageeT YpO8€EHb

npodeccuoHanbHon  TepMUHOMOrMen, B  Cny4yae  HeBepHOro
ynoTpebneHms TepMuHa MOXET caM UCnpaBuTb OLWMOKY. B 0OCHOBHOM
MOfHO, MPaBWUMIbHO WM JOFMYHO M3naraeT TeopeTUYeckuin martepuarn,
MOXeT oOocHoBaTb CBOWM cyxaeHus. [MpuMeHsieT TeopeTuyeckue
3HaHMSA Mpu aHanuse aKTUYeCcKoro matepuana, MOXET NpPUBOAUTb
COOCTBEHHbIE npvMepl, unnicTpupyoLne TeopeTmyeckme
nonoxeHusi. Jonyckaetca 1-2 HegoyeTa B W3MNOXEHUM U PEYEBOM
ochopmneHnn oTBeTa. [JeMOHCTpMpYeT XOPOLUMIA YPOBEHb MOHUMAaHWS
BOMPOCOB MO TEME.

CTygeHT npaBWibHO BOCMPOU3BOAMT OCHOBHLIE MOJIOXEHUS TEopuw, lNopozoenili Yooenemeopumen




OEMOHCTPUPYET MOHMMaHWE 3TUX MOSIOXKEHWUIA, WNMIOCTPUPYET KX YpPO8€EHb bHO
npumepamu. YMeeT UCMNOMb30BaTb 3HaHMA MpU  XapakTepucTuke
dakTnyeckoro matepuana. B TO ke Bpems B oOTBeTe MoOryt
NPUCYTCTBOBATb CriefytolimMe HeooveThl: a) JonyckaeT HEeTOYHOCTU B
onpegeneHnn MOHATUN, TEPMUHOB, 3aKOHOB (HO UCNpaBnseT MX npu
noMoLLM HaBOASLLUMX BONPOCOB 3Kk3aMeHaTopa); 6) nanaraet matepuan
HegoOCTAaTOYHO MOSIHO; B) HEe MOXeT [AO0CTaTO4HO [nyboKo U
[oKasaTenbHO 00OOCHOBAaTb CBOM CYXXAEHMS; T) uanaraeT martepuan
HegoCTaTOYHO MocrefoBaTeNnbHO; A) [OOMnyckaeT OlWWOKM B peuyn.
OTBeYasi Ha KOHKPETHbI BOMPOC, HE YYNTLIBAET Pa3fnyHble BapuaHThl
00y4yeHus, obycnoBneHHbIe LensiMn, YCNOoBUSMU N UHOUBUOYaIbHBIMA
ocobeHHocTaAMM ayauTopuun. [lposiBnsieT accouMaTuBHbIE 3HAHUS
nMWb NpY YCroBUM HaBOALMX BOMPOCOB 3dk3ameHaTopa. C Tpyoom
COOTHOCUT  TEOpUID  BOMpoca C  MNPaKTUYECKUM  NPUMEPOM,
noaTeepXxagawwmMM  npaBunbHOCTb  Teopun. Cnabo  Bnapgeet
npodeccuoHansHoONn TePMUHONOrMENn, AonyckaeT MHOro OWnboK n He
yMeeT UX UCNPaBUTb.

He noHumaeT cyTb BOMpoca, MeXaHW4Yecku MOBTOPSAET TEKCT NeKUUi - Heydosnemeopum
unu yyebHuka, He yMeeT HaNTU HYXKHOE MOATBEPXKAEHUE B 3aLUNUTY UMK eribHO
ONpPOBEPXEHWE OnpedenéHHon no3vuun, He 3HaeT, He YyMeeT
COOTHECTM TEOopUlD C npakTukon. He BrnageeT TEpPMUHOMNOIMEN,
nogMeHsIeET OOHW MOHATUS ApYyrMMU. He noHumaeT cyTn HaBoOAALIMX
BOMPOCOB.

19.3 TunoBble KOHTPONbHbIE 3aJaHUA WIM MHble MaTepuanbl, HEOOXOAMMble ANA OLEHKM
3HaHUW, YMEHUN, HaBblKOB U (MNM) onNbiTa AOEATENbHOCTU, XapaKTepusylluue 3Tanbl
c¢hopMupoBaHUAa KOMNeTeHLUN B NpoLecce 0CBOeHMs obpa3oBaTefibHOW NporpaMmmabl

19.3.1 MNepeyeHb BONPOCOB K 3a4eTy

1. MNpoekTnpoBaHne kak ob6bekT aBTOMaTusaumn. NpUHLKMNLI CUCTEMHOCTU, NPEEMCTBEHHOCTH,
CTaHgapTu3auMm W aBToMaTu3aumm — MeTOAOoNorMyeckass OCHOBa aBTOMaTtM3auuu npouecca
NPOEKTUPOBAHUSA.

2. CnCTeMHbIN NOAXOA — OCHOBa ANSA CO34aHus Moaenen udyvaemMblx 06bekToB M NpoLEeccoB.
[iBe rmaBHble NpoLueaypbl B COCTaBe npouecca NPOEKTUPOBaHUA: aHanM3 n CMHTe3 O0bekTa.

3. KomnnekcHaa asToMmaTtusdaumsa npoussoactBa. Mecto CAINP TI1 B aBTOMaTM3MpOBaHHON
cucrteme TEXHOSTOrM4YeCcKoM NoAroTOBKM npou3BoaCcTBa. WHTerpauns psaa CUCTEM:
aBTOMATM3MPOBAHHON  CUCTEMbl  HaAy4YHbIX WCCNEAOBaHUW, CUCTEMbI  aBTOMATU3NPOBAHHOIO
NPOEKTUPOBAHNSA, aBTOMAaTM3MPOBAHHOM CUCTEMbI TEXHOSNOMMYECKOM MOArOTOBKM MNPOU3BOACTB,
aBTOMAaTM3MPOBAHHOM CUCTEMbI YynpasneHus npeanpuatneM. OCHOBHbIE MNPUHLMNbLI OpraHu3aummn
B3aMMOAENCTBUSA aBTOMaTU3NPOBAHHBLIX CUCTEM.

4. OCHOBHble HarnpaBneHuss aBToMaTuU3auuv MNPOEKTUPOBAHUSA TEXHOMOIMMYECKUX MPOLECCOoB:
OeOyKTUBHOE (MCMoNb30BaHWEe YHUMULMPOBAHHBLIX TEXHOMOrMYeCcKnx npoLeccoB) U WHAYKTMBHOE
(CMHTE3 nHAMBMAYanbHOrO TEXHonornyeckoro npouecca). O6nactn nNpUMeHeHWs, npevMyLlecTsa u
HeJoCTaTKM Kak4oro HanpasreHus.

5. Pa3HOBMOHOCTM MPOEKTHbIX 3a4adv: pacyeTHOro xapakrtepa M 3agavv NPUHATUS PELLEeHWUN.
MeToabl peanusaumm 3agad pacyeTHoro xapakrepa. lNpumepbl 3aga4 onTMMmnsaumm.

6. Metogbl peanu3aumMuM 3agad  MPUHATMA  pewweHuin. Tabnuubl pewweHun, MaTpuubl
COOTBETCTBUM.

7. Uenn cosgaHusa CAIP un ycnosus ux goctmxeHus. Knaccudukaums aBTOMaTU3MPOBaHHbIX
CUCTEM MPOEKTUPOBAHMSA NO pasnmyHbiM npusHakam. PyHkuun CAMP.

8. Onucanne obecneumsatowmx noacuctem CATP TIM: nHdOPMaLMOHHOrO, NPOrpamMmMHOro,
MaTemMaTU4eCcKoro, MIMHrBUCTUYECKOro, OpraHn3aumMoHHOro obecneyeHus.

9. 3agaun M 0CoBeHHOCTM BCEX BMAOB 0OOecneyvYeHusi: TEXHUYECKOro, MHEAOPMALMNOHHOTO,
NMHIBUCTUYECKOrO, MaTeMaTu4ecKoro, MporpaMMHOro, MeTOAMYECKOTO U OpraHuM3aLMOHHOrO.
TexHunyeckoe obecneyeHne CATP.

10. CoBpemeHHble TpeboBaHusa Kk OBM u nepudepuirHbiM - ycTporctBam. OpraHusaums
B3aMMOAENCTBUSA NpoekTMpoBLLMKa ¢ OBM, cozpgaHme aBToMaTM3nMpoBaHHbIX paboyumnx MecrT.

11. HdopmaumnoHHoe obecneveHmne: Ha3HayYeHe 1 paunoHanbHasa opraHnsaums.



12. NcxogHass wWHgopMauust U co3gaHne MHAOPMauUMOHHbIX 6a3. basbl AaHHbIX U UX
adppeKkTMBHOE UCnonb3oBaHne. basbl 3HaHMIA: HasHa4YeHne n cnocobbl peanunsauni.

13. JlnHreuctnyeckoe obecneyeHue. A3blkn nporpaMmMmnpoBaHms " npo6riemHo-
OPVEHTMPOBAHHbIE A3bIKM OMMCAHNA OOBHEKTOB MPOEKTUPOBAHNSA. HA3bIKOBblE CpeAcTBa NpencTaBieHns
rpadomn4eckon MHOpPMaLMn: KOOPAMHATHbLIN, aHaNUTUYECKUA.

14. MatemaTunyeckoe obecneyeHune. TpeboBaHus K MaTemMaTUYeCcKUM Moadensim.
@OyHKUMOHaANbHbIE W CTPYKTYPHblE MOLENW aBTOMAaTU3NPOBAHHOIO NPOEeKTUpoBaHus. Popmbl
npeacTaBneHns Mogenen: aHannTudeckas, anroputMmmudeckasi, rpadpudeckas.

15. MporpammHoe obecnedeHne CAIP. [1Be cocTaBHble 4YacTyu NporpaMMHOro obecneveHus:
onepaumoHHble cuctembl (OC) 1 npuknagHbie NporpamMmeil.

16. OCHOBHble (OYHKUMM oOnepaunoHHoW cuctembl. Cnocobbl peanu3auun  NpuUKNagHbIX
nporpamm. MogynbHbIA NPUHUKMA pa3paboTkM NPUKNaaHOro NporpaMMHoro obecneveHus.

17. MeTtoamnyeckoe obecnevyeHne — pPYKOBOACTBO MO BbIOOpPY HeobxoouMmbiX CpeacTB Anis
BbIMOJSIHEHNS] aBTOMATU3NPOBAHHOIO NPoeKkTupoBaHus. OpraHnsaunoHHoe obecneyeHme, ero 3agadum u
KOMMOHEHTBI Npy co3gaHumn u akcnnyataumm CATP.

18. Peanusauua 3apgaunm cosgaHust CAINP B Heckonbko cTtagui. CoctaB pabGoTr u Bug
OOKyMeHTaumn Ha cTtagusax cosganmst CAMP Tl lNMpepnpoektHoe ob6cnegoBaHue, TEXHUYECKOe
3aaHne, 3CKU3HbIN, TEXHUYECKUI U paboYnin NPOEKT.

19. OnucaHne dyHKUMoHanbHbIX nogcuctem CAIMP  TM Ha ocHoBe Tunmsauuu T,
rPynNnNUpPoBaHnNd, cuHTe3a CTpykTypbl TI1 1 MCNONb30BaHUSA TEXHOMNMOrMYECcKNx pegaktopoB. OnucaHue
oTeyecTBeHHbIX CAIP Tr1.

20. MetoguMka  aBTOMATU3MPOBAHHOIO  MPOEKTUPOBaAHUA  TEXHOMOIMMYECKMX  MpOLEecCoB.
[ekomno3nuusa obwen 3agayun n cTpaTerns nomcka NpOEKTHOIo peLleHust.

21. CoctaB ocHoBHbIx 6riokoB CAINP TexHONorn4ecknx npoueccoB MexaHun4eckon obpaboTku.
dopmanunsoBaHHOE NpeacTaBneHne NCXoaHom MHdopmMaLmn.

22. Matematunyeckme Moaenn TEeXHONOrM4ecknx 3akoHOMepHocTen opMMpOoBaHUA npouecca
MexaHun4deckon o06paboTkn. CTPYKTYpPHbIA CUMHTE3 MNPOEKTUPYEMOro TEXHOJIOIMYECKOro MpoLecca.
dopmanumaoBaHHbIe NMpaBuia HanpaBeHHOro CMHTE3a CTPYKTYPbl TEXHOOMMYECKOro npouecca.

23. MapameTpuyeckan ontummsaums. Kputepum nomcka a¢deKTUBHOrO BapuMaHTa MpPOEKTHOro
peweHna. Cnocobbl  nNpeacTaBneHns  NPOMEXYTOYHbIX M OKOHYaTENbHbIX  Pe3ynbTaToB
NPOEKTUPOBAHMS.

24. cnonb3oBaHWe WHTEPAKTMBHOIO pexmma paboTbl MNPOEKTUPOBLUMKA C CUCTEMOM
aBTOMAaTM3MPOBAHHOIO NMPOEKTUPOBAHUS TEXHOMOTUA.

25. OCOBEHHOCTM  TEXHOMOrMYECKOro  MPOEKTUPOBAHUS B YCMOBUSIX  €OWHUYHOTO M
MenkocepunHoro npomnssoacTea. [uanorosble CAMNP mapLupyTHO-OnepaumoOHHbIX TEXHONOMNA.

26. CAlMNP TexHONorm4yecknx npoueccoB B YCMOBUAX CpegHEeCEepUMHOro MNpoun3BOACTBA.
OcobeHHOCTM pa3MepHO-TOMHOCTHOIO aHanu3a B Npouecce aBTOMaTU3NPOBaAHHOIO NPOEKTUPOBaHUM
TexHonornm npm paboTte Ha HAaCTPOEHHbIX CTaHKaX.

27. OCOBEHHOCTM TEXHOMNOMMYECKOro MPOEKTUPOBAHNA AN KPYNHOCEPUMHOMO M MaCCOBOTO
npounssoacTea. [loBbileHHble TpeboBaHMSA K Ka4vecTBY MPOEKTHbLIX peleHun. Vicnonb3oBaHue
ONTUMM3ALMOHHBIX METO0B B MaTeMaTnyeckom obecnedeHumn CAIP.

28. TMpuHuunuanbHaa cxema CAINP TexHonorndecknx onepauuin. Coctas 1 3agayvm noagcuUcTem.
AnropuTtmbl NPOEKTUPOBAHMS CTPYKTYpbI onepauun, onpeaenexHune pauyMoHarnbHon
nocneaoBaTenbHOCTN 06pabOTKN 3IEMEHTOB 3arOTOBKN.

29. ABTOMaTtu3aumss  pacyeTa pPexXuMMOB  pe3aHus, napameTpuyeckas  ONnTMMU3auus.
ABTOMaTU3aLNA TEXHUYECKOTO HOPMUPOBAHUS.

30. Anroputmbl NPOEKTMPOBAHUS CXeMm HanagokK MHOFOVHCTPYMEHTanbHbIX
aBTOMAaTM3MPOBAHHbIX Onepauui, OCODEHHOCTU MNPOEKTUPOBaHMA Hanagok pAng  onepauuin,
BbINOMNHAEMbIX Ha cTaHkax ¢ YlY.

31. CucteMbl aBTOMATU3MPOBAHHOIO  MPOrPaMMUPOBaHMA AN MNOMyYeHUs  NporpaMmm
ynpaBneHnsa ctaHkamu ¢ Yry.

32. OnuncaHne oCHOBHbIX GyHKUMOHanNbHbIX nogcmucrem CAIMP T cbopkn. CogepxaHune 3agad
aBTOMaTM3aLMm NMPOEKTUPOBAHNSA TEXHOOMMYECKNX NPOLECCOB COOPKM.

33. MaTemaTtunyeckass Mofenb B3aMMOOEWUCTBUMMA 3MEMEHTOB B KOHCTPYKUMW  u3genus.
AnroputMmnyeckoe obecneyeHme npouecca NPOEKTUPOBAHUS TEXHOMNOrMMN COOPKN.

34. OnncaHne  OCHOBHbIX  (QYHKUMOHAmNbHbIX  MOOCUCTEM CAlMNP  npoekTupoBaHus
npucnocobneHnn. MeTon  anropuTMMYECKOrOo  CUMHTE3a  KOHCTPYKUWMA.  ABTOMaTU3MpPOBAHHOE
KOHCTPYKTOPCKOE AOKyMeHTupoBaHue. MiHdopmauymnoHHoe obecneveHme CAINP npucnocobneHui.



35. Xapaktepuctukn CAIP npucnocobnenui. MNprmepbl NpOMbILWINEHHOW peanu3aumm CUCTEM
aBTOMATM3MPOBAHHOIO MPOEKTUPOBAHMS NPUCNOCOBNEHNI.

36. 3agaydn MHCTPYMEHTarbHOro OCHAaLLEHNS] TEXHONOMMYECKUX NPOLIECCOB.

37. Knaccndmkaums pexywmx UHCTPYMEHTOB ANs1 CO34aHus MHOpMaLUMOHHOM ©6a3bl AaHHbIX
CUCTEM MHCTPYMEHTanbHOro obecneyeHus.

38. AsTomatumsaumst PYHKUMA NHCTPYMEHTaNbHOro NPon3BoACTBa.

39. MpuHuunbl co3gaHns 6a3 gaHHbix onst CAlMNP pexyliero MHCTpymeHTa. PaspaboTka TMNOBbIX
anropuTMoB ANs pacyeTa PexyLimx MHCTPYMEHTOB.

40. MeTopgpbl aBTOMaTU3MPOBAHHOIO  MPOEKTUPOBAHUSA  TEXHOMOrMYeckux  NpoueccoB
N3roTOBMEHNS PEXYLLMX MHCTPYMEHTOB.

19.3.2 TunoBble 3agaHNA Ana opraHM3auMnm MHAUBUAYanbHoOU paboTbl (MHAMBUAYanbHbIe
3aplaHuA) no aucuunnumHe TexHonornyeckme oCHOBbI aBToMaTM3auunM Npon3BoAcTBa

1.MeTogonorus aBToMaTU3MPOBAHHOIO NPOEKTUPOBaHUSA

MpoekTnpoBaHue kak 06beKkT aBToMaTusauun. [pUHLMNBbI CUCTEMHOCTU, MPEEMCTBEHHOCTH,
cTaHgapTu3auMmM W asTomaTu3aumMM - MeTOAOonorMdyeckasl OCHoBa aBTOMaTu3auum npolecca
npoekTupoBaHns. CUCTEMHBIN NOAXond - OCHOBA ANS CO34aHuMsi MoAenen u3yyYaembliX OObEKTOB W
npoueccoB. [lBe rnaBHble NpouLeaypbl B cOCTaBe MpoLecca MPOEKTUPOBaHUSA: aHanM3 U CUHTE3
obbekTa.

2. Mecto CAIP TI B aBTOMatM3MpOBaHHOW CUCTEMe TEXHOJIOrMYEeCKOW NOAroTOBKU
npounsBoacTBa

KomnnekcHas aBTomMaTu3aumsa npomssoacTtsa. MHTerpaums psga cucteM: aBToMaTU3MpOBaHHOM
CUCTEMBI Hay4HbIX nccrnenoBaHum, CUCTEMBI aBTOMaTM3MPOBAHHOIO NPOEKTUPOBaHNA,
aBTOMAaTM3MPOBAHHON CUCTEMbI TEXHOSNOMMYECKOM MNOArOTOBKM MNPOM3BOACTB, aBTOMaTU3NPOBAHHOM
cuctemMbl  ynpasneHus npeanpustueMm. OCHOBHblE MPUHUMNLI  OpraHuM3auMm B3auUMOAENCTBUSA
aBTOMAaTM3MPOBaHHbIX CUCTEM. AKTyanbHOCTb BHeapeHusa CATP.

3. OcHoBHbIe thyHKUMU U Ha3Ha4veHue CAIP
Llenn cospanna CAIP u ycnoBua ux goctmxkeHus. Knaccudpumkaumss aBToMaTusMpOBaHHbIX
CUCTEM MPOEKTUPOBAHNSA MO pasnnyHbIM npuaHakam. PyHkumm CATP.

4. Ctagumu paspabotka CAMNP TN

Peanusauus 3agaun cosgaHua CAlNP B Heckonbko ctaguin. CoctaB paboTt 1 BUA AOKyMeHTaumm
Ha ctagusax cosgaHust CAIMP TI1. MNMpeanpoekTtHoe obcneaoBaHMe, TEXHMYECKOE 3adaHuNe, 3CKU3HbIN,
TEXHUYECKMIA N pabounii NpoekKT.

5. TexHnyeckoe, MHhopMaLunMoHHOEe N maTemaTnyeckoe obecnedyeHme CAIP

OnucaHne obecneudmBatowmx nogcuctem CAINP TI. 3apgpaym m ocobeHHOCTM Bcex BWOOB
obecneyeHus:

TexHunyeckoe obecneyeHne CAIP. CoBpemeHHble TpeboBaHusa k OBM wn nepudepumnHbiM
YCTPOUCTBaM. Opranunzaums B3anMOOeNCTBUSA NPOEKTUPOBLUMKA C OBM, cosgaHue
aBTOMAaTM3NPOBAHHbIX paboynx MecrT.

MHdbopmaunoHHoe obecneveHne: HasHavyeHMe W pauuoHanbHasi opraHmsauma. WcexogHas
nHopmMauma n cosgaHme MHpopmMaumoHHblx 6a3. basbl 4aHHbIX U MX 3P EKTUBHOE MCMONb30BaHUE.
Basbl 3HaHWI: Ha3HayeHWe 1 cnocobbl peanusauunu.

MaTtemaTtunyeckoe obecneyveHne. TpeboBaHus K MateMaTn4eCkMm mogensam. PyHKUMOHanNbHbIE K
CTPYKTYpPHble MOAENVW aBTOMaTU3NPOBAHHOrO NPOeKTUpoBaHUA. Popmbl nNpeacTtaBneHuss mMopernen:
aHanuMTMyeckas, anropuTMmnyeckasl, rpadgudeckas.

6. Jlunrenctuyeckoe u nporpammHoe o6ecnevyeHme CAINP

JluHrencTnyeckoe obecnedeHve. A3biKM NPOrpaMmMupoBaHus U NpobIemMHO-OpMEHTUPOBAHHbIE
A3bIKM OMNUCaHNS OBBLEKTOB MPOEKTMPOBaHUSA. FA3bIKOBble CpeAcTBa NpeacTaBrneHus rpaduyeckomn
MHdOPMaLMN: KOOPANHATHBIN, aHannUTUYeCKUn.

MporpammHoe obGecneveHne CAIP. [IBe cocTaBHble 4acTu nporpaMMHOro obecneyeHus:
onepaunoHHble cuctembl (OC) n npuknagHble nporpammbl. OCHOBHbIE (PYHKLMM OnepaunoHHON



cucteMbl. Cnocobbl peanusaumy MNpuKnagHblx nporpamm. MogynbHbI  NpUHLUMN  pas3paboTku
NpUKNagHoro NporpaMMHoro oGecneyveHus.

7. MeToanyeckoe 1 opraHusauunoHHoe obecnevyeHue CAIP

MeTtognyeckoe obecneveHne - pPYKOBOACTBO MO BbiObOpy HeobxoaumbIX cpeacts  Ang
BbIMOSIHEHNS] aBTOMATU3NPOBAHHOIO NPoeKkTupoBaHus. OpraHnsaunoHHoe obecneyeHme, ero 3agadum u
KOMMOHEHTbI Npy co3gaHumn u akcnnyataumm CAIP.

8. MeTop cuHTe3a Npu aBTOMaTU3UPOBAHHOM NPOEKTUPOBaHUU

OCHOBHblE HampaBneHuss aBTOMaTU3auuyM MNPOEKTUPOBAHMS TEXHOMOTMYECKUX MNPOLEeCCOB:
AenyKTMBHOE (MCMonb3oBaHWe YHUPUUMPOBAHHBLIX TEXHONOMMYECKUX MPOLECCOB) U WHAYKTMBHOE
(CMHTE3 MHAMBMAYanbHOro TexHonorumyeckoro npouecca). O6nactTu NpUMeEHeHWs!, NpenuMyLecTea u
HegoCTaTKM  KakAoro HanpaeneHusi. [lepcnekTuBbl  UCMOMb30BaHUS MeToda CUHTe3a  npu
aBTOMaTU3MPOBAHHOM NPOEKTUPOBAHMMN TEXHONOMMYECKNX NPOLLECCOB.

9. AnropuTMusaums 3agad TeXHONIOrM4ecKkoro nNpPoeKTMpPoBaHUsA

Pa3HOBMAHOCTM NPOEKTHbIX 3adady: pacyeTHOro XapakTepa M 3aJayuu MNPUHATUS  pPeLLEeHU.
MeToabl peanusauuM 3agad pacyeTHoro xapaktepa. [pumepbl 3agad ontummsaumun. MeToabl
peanusauuv 3agay NpuHATUNA pelleHuin. Tabnuubl pelueHnin, MaTpuLbl COOTBETCTBUIA.

10. CAIP TexHONMOrn4yeckMx NnpoLeccoB MexaHU4ecKon o6paboTku

OnuncaHune dyHKuMoHanbHbIX nogcuctem CAMMP Tl Ha ocHoBe Tunusauum TT1, rpynnMpoBaHus,
cuHTe3a CTpyKTypbl Tl 1 MCNONb30BaHMSA TEXHOMOrMYECkUX pegaktopoB. OnncaHne oTevyeCTBEHHbIX
CAIMNP TIT.

MeToguka aBTOMAaTM3NPOBAHHOIO NPOEKTUPOBaHNS TEXHONOrM4YeCKMX npoLeccoB.
Hekomnosnunsa obuien 3agadm n ctpaterms nomcka npoekTHoro pelueHnsa. CoctaB OCHOBHbIX 6/10koB
CATP TexHonormyeckux MpoLECCOB MexaHunyeckon obpaboTkn. dopmanusoBaHHOe NpencrabrieHne
ncxogHonm  uHdopmaumu.  Martematudeckne  MOAENM  TEeXHOSOTMYECKUMX  3aKOHOMEPHOCTEWN
dopmMMpOBaHUA NpoLecca MexaHn4eckon obpaboTku.

CTPYKTYpHbI CUHTE3 MPOEKTUPYEMOro TEeXHOnormyeckoro npouecca. PopmanmsoBaHHbIE
npasuna HanpaBneHHOrO0 CUHTe3a CTPYKTYpbl TeXHONorm4eckoro npouecca. [lapameTtpuyeckas
ontummsaums. Kputepum noucka 3SPGEKTMBHOrO BapuaHTa MPOEKTHoro peweHns. Cnocobbl
npeacTaBneHnsl MPOMEXYTOUHbIX M OKOHYaTENbHbIX Pe3yrbTaToB MPOEKTUpOBaHUA. Vicnonb3oBaHue
WHTEPaKTUBHOIO  pexuMa paboTbl  MPOEKTUPOBLWIMKA C  CUCTEMOW  aBTOMAaTU3NPOBAHHOIO
NPOEKTUPOBAHNSA TEXHOSOTUNA.

Oco6eHHOCTM TEXHOMOrMYECKOro NPOEKTUPOBAHNST B YCNOBUAX €OUHUYHOIO U MENKOCEPUIAHOIO
npoussoacTea. [Juanorosbie CAlNP MapLpyTHO-ONepaunoHHbIX TEXHOSTOTMIA.

CATIP TexHonorn4yecknx NpoLLeccoB B YCNOBUAX cpegHecepuiiHoro npomseoactea. OcobeHHOCTH
pa3MepHO-TOYHOCTHOrO aHanuaa B npouecce aBToOMaTU3NPOBaHHOIO NPOEKTUPOBAHUN TEXHOSOMMIA NMpuU
paboTe Ha HAaCTPOEHHLIX CTAHKaxX.

OCoBEHHOCTM  TEXHONOrMYECKOTO MPOEKTUPOBAHNA O  KPYNMHOCEPUMHOMO M MacCOBOrO
npoussoAcTBa. [loBblleHHble TpeboBaHUA K KavyecTBY MNPOEKTHbIX peweHun. KMcnonb3oBaHue
ONTUMU3ALIMOHHBIX METOAOB B MaTtemaTmnyeckom obecneyeHum CAIP.

11. ABTOMaTU3aLMA NPOEKTUPOBaAHUS TEXHONOIMYECKUX onepaummn

MpuHumnnaneHas cxema CAIP TexHonormyeckux onepauun. CoctaB M 3agayvm NOACUCTEM.
AnropuTtMmbl NPOEKTUPOBAHNA CTPYKTYpbI onepauuu, onpegenexHune paunoHanbHou
nocrnegoBaTenbHOCTN 006paboTkM aNeMEHTOB 3aroToBKU. ABTOMATU3aUmMs pacdeTa pPeXnMOB pe3aHus,
napameTpuyeckasn onTuMmmusaymns. ABToMaTm3aums TEXHUYECKOro HOPMUPOBAHMSL.

ANropuTMbl MPOEKTUPOBAHMA CXEM HanagoK MHOMOMHCTPYMEHTaNbHbIX aBTOMATU3MPOBAHHbIX
onepaumin, ocOOEHHOCTN NPOEKTUPOBAHNSA HaNaaoK Ansl onepaunii, BbINOMHAEMbIX HAa cTaHkax ¢ YllY.
Cuctembl aBTOMATU3MPOBAHHOIO NPOrPaMMUPOBaAHMS  OAs  MONYYEeHUS nNporpaMm  ynpasreHus
ctaHkamu ¢ Yry.

12. CAIP TexHONMorn4yeckmMx npoLeccoB cOOpKU
OnuncaHne OCHOBHbIX (pyHKUMOHanNbHbIX nogcuctem CAIMP Tl cGopku. CogepkaHue 3agad
aBTOMaTM3aUMM NPOEKTUPOBAHUS TEXHOMOTMMYEeCKMX npoueccoB cbopku. MaTemaTtmyeckass Moaenb



B3aMMOOENCTBUN SNEMEHTOB B KOHCTPYKUUN mn3nern. AJ'IFOpVITMVI‘-IeCKOG obecneveHne npouecca
NMPOEKTNPOBAHNA TEXHOJIOTUN C60pKI/I.

13. ABTOMaTU3aumAa NpoeKTUPOBaHUS NPMUCNOCOONeHnN

OnucaHne OCHOBHbIX yHKUMOHanbHbIX noacuctem CAIP npoekTupoBaHusi NPUCNOCOBNEeHNN.
MeTog  anropyUTMMYECKOro  CUHTE3a  KOHCTPYKUMWA.  ABTOMaTMU3NMPOBAHHOE  KOHCTPYKTOPCKOE
OOKyMeHTupoBaHue. MHdpopmaumoHHoe obecneveHne CATP npucnocobneHun.

Xapaktepuctukn CAIP npucnocobnenun. [MMpymepbl NPOMbILLNIEHHOW peanu3aumMm CUCTEM
aBTOMATM3MPOBAHHOIO NPOEKTUPOBAHMSI NPUCNOCOBNEHNNA.

14. CAIP pexywmx MHCTPYMEHTOB

3agaun  MHCTPYMEHTarnbHOro OCHAaLLeHUs TexHonormyeckux npoueccoB. Knaccudukaumns
PEXYLUNX MHCTPYMEHTOB AN1S CO3A4aHUs MHPOPMaLMOHHOM 6a3bl AaHHbIX CUCTEM UHCTPYMEHTaNbHOMo
obecneveHnsa. ABTomatmsaumss (PYHKUUIN MHCTPYMEHTArNbHOMo npou3BoacTea. [puHUMNbLI co3gaHus
6a3 paHHbix ana CAIP pexyuwero nHctpymeHta. PaspaboTka TMNOBbIX anroputMoB AMns pacyeTa
PEXYLWNX WUHCTPYMEHTOB. MeToabl aBTOMaTU3MPOBAHHOIO MNPOEKTUPOBAHUSA  TEXHOMOrMYECKNX
NpPOLLECCOB U3rOTOBMEHUSA PEXYLLUMX NHCTPYMEHTOB.

19.3.3 Tembl pedepatoB

1. PagpaboTtka poboTM3MpOBaHHOrO MoOAyns  (KkOMMfekca) And  TOkapHoW 06paboTku
CTyneH4aTbIX Banos.

2. PaspaboTtka pob6oTnsmMpoBaHHOro Moaynsa (komnnekca) Ans TokapHonm o6paboTkv chnaHues
NN OUCKOB.

3. MNpoekTnpoBaHme (Ha 6GMOYHOM OCHOBE), MOAEPHU3AUUS W OCHALLEHWE MPOMBbILLIIEHHbIX
po60TOB 4118 BbINONIHEHNST COOPOYHBIX, CBAPOYHbIX, OKPACOYHbIX 1 MPOYnNX pabor.

4. HasHadeHne CATP. Tunbl MHXeHepHbIX 3agadv. YPOBHW [OCTOBEPHOCTU MaTeMaTU4eCcKuUx
mogenen. Yto Takoe npoekTupoBaHune? [lpusHakm cuctemHoro obbekta. CpeactBa obecneveHus
CAIP.

5. MeTtogonorusa aBToMatm3aunm NpoeKTMpoBaHUS.

6. CALS-texHonorun. 4 CAD/CAE/CAM-TexHOMNOrMmn n cpeacTea NPOEKTUPOBAHUS.

7. O630p 1 aHanNu3 U3BECTHbIX pa3paboTok B obnactn CAINP KOHTaKTHOM ceTn

8. CncreMHoe moagenupoBaHme KOHTakTHon ceTn. O6obueHHaa Moaerib KOHTaKTHOM CeTun

9. CTpyKkTypupoBaHue npouecca NpoekTUpOBaHNS KOHTaKTHOW CETU.

10. PensauuonHas 6a3a gaHHbix CAlP KC.

11. OuHamu4yeckoe nporpaMMmpoBaHme npu pasdrBke Ha aHKEPHbIE YYaCTKMN.

19.4. MeToauyeckne matepuanbl, onpegensiowme npouenypbl OLEHUBAHUA 3HAHWUN, YMEHUN,
HaBblIKOB U (Mnu) onbiTa A[AEATENbLHOCTU, XapakTepusywlux a3tanbl ¢opMupoBaHus
KoMneTeHuun

OueHka 3HaHWI, YMEHMWI N HaBbIKOB, XapakTepuaytowas atanbl popMUpoBaHNs KOMNETEHLNIA B
pamKax n3y4yeHns ANCUUninHbI OCYLLECTBNAETCA B XO4€e TEKyLLen U NPOMEXYTOYHON aTTecTaumn.

TeKkywWunn KOHTPOmb ycrneBaeMOoCTU MPOBOAMTCA B COOTBETCTBUM C [lonoxeHuem O TekyLien
aTTecTtaumm oby4varomxcs no nporpammMam BbiclLero obpasoBaHnsa BopoHEXCKOro rocyaapCTBEHHOMO
yHMBepcuTeTa. TeKywun KOHTPOSib YCNeBaeMOCTM npoBOAMTCA B opmax: YCTHOro onpoca,
BbINOMIHEHNS  WMHOWBMAYANbHOMO 3adaHus, OUEHKM pe3ynbTaToB MNPakTUYEeCKOW OeATEenbHOCTU
(pedbepar). Kputepum oLueHMBaHUSA NpuBEAEHbI BbILLE.

MpomexyToyHaa aTtrecTauus NpoBOAMTCA B COOTBETCTBUM C [lofioXXeHMeM O NpOMEXYyTOYHOM
aTTecTtaumm obyyarLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.

KoHTponbHO-n3MeputenbHble Matepuanbl MPOMEXYTOYHOW aTTecTauumn BKAOYalT B cebs
TeopeTMyeckme BOMPOCHI, MO3BOSMIAIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA W NpakTU4eckne
3agaHue(s), No3BONSLWMNE OLEHNUTb CTENEHb CHOPMUPOBAHHOCTU YMEHWUI U HABbLIKOB.

Mpn oueHMBaHUM UCMONb3yeTCA KONMUYECTBEHHas LWKana oueHok. Kputepuu oueHnBaHuSA
npuBeeHbI BhILLE.



JINCT COrMACOBAHUA
PABOYASA MPOrPAMMA YYEEHOW ANCUMNNNHDI

HanpaeneHue: 15.03.01 MawwunHocTpoeHne

Mpocunb noarotoBku: TexHonorun, obopynoBaHne U aBTomMaTM3aums MaMHOCTPOUTENBbHbIX
npou3BoACTB

HassaHune gucumnnudbl: CAMNP TexHonorn4yeckoro ocHalleHus

CDopma 06yqu|/|;|: O4Had, 3a04HaA

OTBETCTBEHHbIV UCMOJTHUTENb

3aBenytowmin kacegpon
€CTEeCTBEHHOHaYy4YHbIX U
obueobpasoBaTenibHbIX ANCLMMINH C.E.BwauH_. 20

NcnonHutenb

3aBeaytowmin kacegpon
€CTEeCTBEHHOHaYy4YHbIX U

obueobpasoBaTenibHbIX ANCLMMINH C.E.BwauH_. 20

COl'NIACOBAHO

[ekaH

TEeXHOMoro-nearorm4yeckoro

dakynbTeTa . KO. AnekceeBa . 20
M.IT.

3aBegyowmn 6GubnmnoTekon H. B. MotopuHa __ . 20
M.IT.

Mporpamma pekomeHgoBaHa HMC ®dunuana, npotokon Ne 9 ot 19.06.2019 .



