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3amecTurtenpb pexropa no passututo YII  3aBenyromuit kageapoit
«IIpombllITIEHHAS IEKTPOHUKA
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PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI
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KoummuecrBo 3ET 3
Yacos no PYII 108
Buabl KOHTPoJIs HA IK3aMeHbI 3aueTnl Kypcosbie Kypcosbie Kontpoutnibie
Kypcax NPOEKThI padoTeI (s 3[;?2(:0]}; bop-
MbI 00Yy4eHus1)
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NeNe kypca
1 2 3 4 5 6 Hroro
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JlaGopaTopHbie
IIpakTHyeckue 6 6
KonTakTHast pabora 6 6
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KonTpoas 9 9
Hroro 108 108
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Pabouas mporpamma cocrasiena Ha ocHoBanuu @I'OC BITO/®T'OC BO u yuebnoro mniana
HalpasJIeHUs NOAroToBKHU (cnenuanbHoctn)13.03.02 DnekTposHepreTuka v 31eKTPOTEXHUKA

(KOO U HAUMEHOBAHUE HANPABILEHUS. NOO20MOEKY, cneyuanviocmu 6 coomsememeuu ¢ @TOC BITOIPI'OC BO)
PeIIeH3I/Ip0BaHI/Ie paﬁoqeﬁ nporpaMmmbl JTHCIHUIIJIMHBI:

OtcyrcTByeT

VY4yeOHnas (pabouas) mporpamma ofo0peHa Ha 3acenannu kKadenps! «II[pomMbinuieHHAS

9]

ICKT

porukay(mpoTokos 3aceaanus Ne 44 ot «29» Hos0ps 2016 1.).

«

Penienzent
(Oonarcnocms, yuernoe 36anue, CmeneHy) (noonucwv) (U.0. @amunus)
« _» 20 1.

Cpoxk neiicTBusi padoueii nporpaMMbl JUCUMILIHHBI 10 «31» nexadops 2021 r.

Nudopmanus 06 aktyanu3anuu padoyeil nporpaMMsbl AMCHHUIIIMHbBI:

[Iporokon 3acenanus kadeapsl Ne  oT «_ » 20 1.
[TpoTtokoun 3acemanus kapeapsl No  oT «__ » 20 1.
[Iporokon 3acenanus kageapbl N0 OoT «__ » 20
[TpoTtokoun 3acenanus kKagenpsl No oT «__ » 20 1.
COI'JTACOBAHO

HavanpHuK yueOHO-METOIUYECKOTO yIPABICHHUS

« » 2016r. JI.P. XamuuayniaoBa
(Toxamucs) (U.0. damunms)
3aBenyroiuii kadenpoi «DNEKTPOCHAOKEHUE U IACKTPOTECXHUKA
» 20 r. B.B. Baxumnna

(noonucy) (U.0. ©@amunus)



AHHOTALIUA
AUCUMILIUHBI (Y4e0HOI0 Kypca)
b1.5.17 OcHOBBI aBTOMATH3ALMU NIPOCKTHPOBAHUS

(MHOEKC M HAUMEHOBaHKE JUCIUIUTHHBI (y4eOHOTO Kypca))

1. Ilesan W 3a1a4¥ U3yYeHHUsI AUCHUIJIMHBI (Y4€0HOr0 Kypca)

Lens — oBaieHnEe CTYJEHTaMU OCHOBAMH aBTOMATU3UPOBAHHOIO MPOEKTHPO-
BaHUS C MCIOJb30BAHMEM KOMIBIOTEPHBIX TEXHOJIOTMH HA OCHOBE COBPEMEHHOI'O
MaTeMaTU4YeCcKOro, annapaTHoro U NPorpaMMHOT0 00ecTieueHusl.

3amaun:

1. O3HakOMJIEHHE CTYACHTOB C KOMILIEKCOM BOMPOCOB, OOIIUX JJIsI COBPEMEH-
HBIX CHCTEM aBTOMAaTHU3aLUU MPOEKTUPOBAHUS PA3JIMUHBIX KJIACCOB U HA3HAYEHUS.

2. PaccMoTpeHHe CTaiuii U 3TANOB MPOEKTHBIX pabOT, CTPYKTYpPbl COBPEMEH-
HbiX CAIIP, opranu3anuu CKBO3HBIX IPOLIECCOB ABTOMAaTH3UPOBAHHOI'O MPOEKTUPO-
BaHUS.

3. HMcnonp30BaHuE CTYJEHTAMH IOJYYEHHBIX HABBIKOB, 3HAHUN W YMEHUU B
npolecce KypcoBOro MPOEKTUPOBAHUS U BBITIOJHEHUST OaKkanaBpCKOM padoThl.

2. MecTo TMCHHILTHHBI (YueOHoro kypca) B ctpykrype OIIOITI BO

JlarHas quciuruinHa (Y9eOHBIH Kypc) OTHOCUTCS K 0a30BBIM JUCIIMITITHHAM.

JMcIMIINHBI, y4eOHbIE KYpChl, HA OCBOSHHUHU KOTOPBIX Oa3upyeTcs NaHHas
TUCIUTUIMHA (YIeOHBIN KypC):

- HaueprarenbHas reomeTpus,

- UmxenepHas rpaduka,

- UadopmaTtuka.

JIMCIIUIIIINHBI, Y9eOHBIE KYpCHI, JJIsi KOTOPBIX HEOOXOJMMBI 3HAHUS, YMEHUS,
HaBBIKH, IPHOOpETAEMBbIC B PE3yJIbTaTe H3yUCHUS JAHHOHN THUCITUTUIHHEI:

-CucTeMbl aBTOMaTU3UPOBAHHOTO TIPOSKTHPOBAHUS.

3. [lnanupyemble pe3yjbTaThl 00y4eHHUs MO AUCHUNINHE (Y4eOHOMY KYp-
Cy), COOTHeCEHHbIE C IUIAHNPYEMbIMH Pe3yJIbTATAMHM OCBOCHHS 00pa3oBaTelib-
HOM NMPOrpamMMbl

d®opmupyembie U Ilnannpyembie pe3yabTaThl 00y4eHHsI
KOHTPOJIUpYyeMbIe
KOMIIETEHINH

- CIOCOOHOCTH  OCY- | 3HATH:
IIECTBIISITh TOUCK, Xpa- | IPUHIIUIBI TTOWCKA, XpaHEHUs, 00pabOTKH U aHaNIW3a WH-
HeHue, o0paboTKky u | hopMaryu U3 Pa3IMIHbIX HCTOYHUKOB M 0a3 JaHHBIX

aHanu3 nHGOpPMAIUU U3 | YMETH:
pa3JIMYHBIX  HUCTOYHU- | MOJIB30BATHCS OCHOBHBIMH MPUKIIAJHBIMHU MPOTPAMMHBIMU

3




KOB U 0a3 [JaHHBIX,
MIPE/ICTABIIATH €€ B Tpe-
oyemom (opmare c wuc-
MOJIb30BaHUEM HH)Op-
MaIlMOHHBIX, KOMIIbIO-
TEPHBIX M CETECBBIX TEX-
HoJyoruit (OITK-1)

IMPOAYKTAMH aBTOMATHU3alINH IIPOCKTUPOBAHUSA

Braners:
OCHOBHBIMU IIpUEMaMH pa3pabOTKu MPOCKTHOU JTOKYMEH-
TaIuu.

- CHOCOOHOCTBIO TpH-
MEHSITh  COOTBETCTBY-
FOIIUH ¢dusuko-
MaTeMaTHYeCKUi arra-
pat, MeTOJIbl aHaIu3a U
MOJICTTUPOBAHUS,  TEO-
PETHYECKOTO U DKCIIe-
PUMEHTAJIBHOTO HCCIIe-
JIOBaHUsSI TIPU PEIICHUN
npodeccroHaIbHbIX
3ana4 (OI1K-2)

3HaTh:

OPUHIUIIBL  PabOTBl M HMCIHOJIB30BAaHUS MPOTrPaMMHO-
MaTeMaTHYE€CKOTO, JIMHTBUCTUYECKOT0, NH()OPMAIIMOHHOTO
1 TEXHUYECKOT'O0 00ECIICUECHHUS.

YMeTh:

NPUMEHATh (PU3MKO-MATEMAaTUYECKUN ammapaTr, METOJIbI
aHaJIN3a U MOJICIMPOBAHUS

UCIIO0JIH30BaTh MOJYYEHHBIE HABBIKU PAOOTHI C IPUKJIIAT-
HBIM ITPOTPaMMHBIM O00ECIICUCHUEM TIPH PEIICHUH 3a]1a4
npodeCcCUOHATBLHON JeATeTbHOCTH.

Bnangers:
MPUKJIATHBIM ITPOTPAMMHBIM 00€CTICUCHUEM

TemaTnueckoe coaepkaHue JTUCUUIJINHBI (Y4eOHOT0 Kypca)

Paznea,
MOJYJIb

IMoapasnes, rema

OcHOBBI aBTOMATU3aLMHU NTPOEK-
TUPOBAHUS

Tema 1. CTpyKTypa cHCTEM aBTOMATH3MPOBAHHOTO IPOCKTUPOBAHHS

Tewma 2. IIpoekTupoBaHue NeYaTHBIX IUIAT

Tewma 3. 3D-monenmpoBanue

OO0mas Tpy10eMKOCTh TUCHUILIMHBI (YueOHoro kypca) — 3 3ET.




4. CTpyKTypa H colep:KaHue THCHUILINHBI (y4eOHoro Kypca) OCHOBbI ABTOMATH3HPOBAHHOTO NMPOEKTHPOBAHMS
(HaMMeHOBaHUE AUCITUILTHHEI (Y4eOHOTO Kypca))

Kypec uzyuenus 3

Pazne, Moapa3nen, Tema Buabl yueoHoii padoTsl Heo0xonumbie Dopmbl Pexo-
MOoAyJIb KonrakTHas pa6ora CamocTrosiTe/ibHAS MaTepHuaJIbHO- TEKylero MEHY-

(B yacax) padora TeXHUYeCKHe KOHTPOJIS emMast

BCEro ®opMbl NPOBeIeHNS JIeKIU, J1a00- ¢opmnsl op- pecypchbl (HauMeHo- JuTe-
PATOPHBIX, NPAKTHYECKUX 3aHATHIA, raHU3al U BaHHUE ole- | parypa

METOIbI 00y4eHHUsl, peaTu3yoLIme €aMoCTOsI- HOYHOI0 (Ne)
NPUMeEHsIEMYI0 00pa30BaTeJIbLHYI0 TeJbHOMI cpeAcTBa)
TEXHOJIOTHIO padoThI

JIEKI U
Jabopa-
TOPHBIX
NpPaKTH-
YeCKHX
B T.4. B HH-
TepaKTHB-
aa_oh
B Yacax

w
o

OCHOBBI aBTO- CTpyKkTypa cuUCTEM Aynno-/Buieo- IEKUUU 3JIEKTPOHHOTO y4eOHHU- CamocrosiTesnb- LMS-cucrema Ha TecT 1-2
ka HOC U3yHCHHE ocHoBe Moodle, OCH.

MaTu3alnuu aBTOMAaTU3HUPOBAH-
MaTepuajoB
NPOEKTHPOBA- | HOFO  HPOEKTHPO- SIEKTPOHHOTO KOMIBIOTEP 100 1-2
HUA BaHUA yueOHHKa C IJIaHIIET TH00 JOII.
pasaeneHueM Ha CMapTd)OH
JICKIIUHM U C
TECTaMHU 1A
CaMOKOHTPOJISt
0 Kax 101
JICKIIMM, aHAJIU3
IIOBCICHUS
o0yuaymuxcs
IIPHY ITOMOIIU
LRS-cucremsr u
Experience API,
aHAaJIM3 TEKY-
mieit ycreae-
MOCTHU IIPH
nomomu bPC-
peliTuHra

N

[IpoexktupoBanue 2 Aynno-/BUze0- IEKIMU JIEKTPOHHOTO y4eOHH- 30 CamocrosiTesnb- LMS-cucrema Ha TecT 1-2
xa HOC M3yHCHHe ocHOBe Moodle, OCH.

MaTepuaaoB 6 1-2
3IIEKTPOHHOTO KOMIIBIOTEP JTUOO0 -

yuebHHKa ¢ TUTAHIIIET JINO0 JIOTI.
paszesieHueM Ha CMapTCI)OH
JICKIIUA U C
TECTaMH I
CaMOKOHTPOJIsSA
10 KaXJ10i
JICKIIUHW, aHAJIN3

TICYaTHBIX IIJ1aT




MIOBEICHUS
oly4aymuxcs
[IPY IOMOLIK

LRS-cucremsr u

Experience API,
aHaJn3 TEKy-
nieit ycrieae-

MOCTH [IpU
nomouu BPC-
peliTuHra

3D-
MOJIEITUPOBAHUE

Aynno-/BUIe0- JIEKIMU 3JICKTPOHHOTO y4eOHH-
Ka

33

CaMocTosiTelb-
HOE U3y4CHHE
MaTepHaioB
9NIEKTPOHHOTO
yueOHMKa C
pasaeneHueM Ha
JICKIIMU U C
TECTaMH IJIs1
CaMOKOHTPOJIS
0 KaXk10M
JICKLIUH, aHAITH3
MOBEJICHUS
o0yuaymuxcs
IIPY HOMOILH
LRS-cucrems! u
Experience API,
aHAJIN3 TEKy-
mieit ycrneae-
MOCTH IIpU
nomouw bPC-
peiiTuHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIIBIOTEP JTHOO
IJIaHIIET TH00
cMmapTdoH

TeCT,
HpoBepsieM
bIC 3aJJaHUS

1-2
OCH.
1-2
JIOM.

93

KonTpons:

Hroro:

108




5. Kputepum u HOpMbI TeKylIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAalMu

@OpMBI TEKYILETO KOHTPOJIS

VYcnosus gomycka

Kpurepun n HopMbI OLIEHKH

OTBeTHl Ha BOMPOCHI AJIEKTPOHHOTO YyueO-

HHKa.

Jlonyckarorcst BCe CTYIEHTBI

MaxkcuManbHOE KOJHYEeCTBO 0auioB - 1, OaJIbl HAUHCIS-
HOTCA HpOHOpHI/IOHaJ'II)HO HpaBI/IJ'[BHI)IM OTBCTaM.

[IpomexxyTOoUHBIN TECT

JlonyckaroTcst BCe CTYIEHTBI

MaxkcuManbHOE KOJMYEeCTBO OauioB - 1, OaJIbl HAYHCIIS-
FOTCSI IPOMIOPIIMOHATIEHO TIPABHIIBHBIM OTBETAM.
OrpaHnyeHre Ha KOJWYECTBO MONBITOK: 10

UToroBelii Tect

JlonyckaroTcst Bce CTYAEHTBI

MaxkcuMalibHOE KoaudecTBO OajnnoB - 40, Oayuibl Ha4uC-
JISTFOTCSI TIPOMOPIIMOHATIEHO

MPaBUILHBIM OTBETAM.

OrpaHuyYeHHE Ha KOJUYECTBO MOMBITOK: 2

Orpanuuenue o Bpemenu: | 4. 30 MuH.

dopma poBeCHUS
MPOMEKYTOYHOM aTTECTallNKN

YcnoBus gomycka

Kputepuu u HOpMBbI OLIEHKH

Ok3amMeH (M0  HAKOMUTEIHLHOMY
pEUTHHTY).

HOHYCKaIOTCﬂ BCC CTYIACHTHI

COTIUIHOY 80 — 100 6ammoB. Cymma 6ayuioB 1Mo BceM y4ded-
HBIM MEPOTIPHSITHSM, IPETYCMOTPEHHBIM B KYp-
ce.

«XOPOIIIOY 60 — 80 6amnoB. Cymma OaymuioB 1o BceM y4deO-

HBIM MCPOIIPUATHAM, IMIPEAYCMOTPCHHBIM B KYp-
CcC

«YZAOBIIETBOPUTEIBHO» 40 — 60 GaytoB. Cymma GajioB 10 BCeM yuyed-

HBIM MCPOIIPUATHAM, ITPEAYCMOTPCHHBIM B KYpP-
CC.

«HeynosnerBoputenbHo» | 0 — 40 GamnoB. Cymma OaioB 1Mo BceM yueo-

HBIM MEpOTPHUATUSAM, NPETYCMOTPEHHBIM B Kyp-
ce.




6. Kpurepuu 1 HOpMBI OLIEHKH KYPCOBBIX padoT (POeKTOB)

JlaHHBIN pa3fen He MPEAyCMOTPEH YYeOHBIM TUIAaHOM

/. llpumMepHasi TeMAaTHKAa NMUCBMEHHBIX pPadoT (KYpCcOBbIX, pedepaToB, KOH-
TPOJBbHBIX, PACYETHO-TPAQUIECKUX H JP.)

JlaHHBIN pa3zen He MPEyCMOTPEH YUYEOHBIM TIJIaHOM



8. Bonpocel K 3K3aMeHy

Ne n/m Bonpocel

1 IIpoekTupoBanue. Buabl cuctemM NpOEKTUPOBAHMUSL.

2 TunoBas oruyeckasi cxeMa NPOEKTUPOBAHUS (CTAIUU U ITAIbl).

3 CAD/CAM cuctemsi.

4 [Tonsatus ACYIIL, ACHU, ACY TII.

5 CAIIP kak cnoxHast cuctema. OCHOBHbIC (DYHKIIMOHAIbHBIE MOJICUCTE-
MBI.

6 O6ecneuenne CAIIP - BunpI, Ha3HAUCHUE.

7 CocraB u ¢pynkuun mateMarudeckoro ooecreuenus CAIIP.

8 3a/layu CMHTE3a U aHaJIK3a.

9 3ajaun CTPYKTYPHOTO U MapaMeTPUUECKOro CHUHTE3a.

10 3agayy ONTUMU3ALINH.

11 | CoctaB u pyHkiuu nuHreuctudeckoro ooecneuenus CAIIP.

12 | CocraB u ynkiuu texunueckoro odecrneueHust CAIIP.

13 | Apxurektypa CATIP.

14 VYcrpolicTBa BBOJIA, BBIBOJIA, YCTPOMCTBA BBOJIa-BbIBOJIa B CAIIP.

15 | Mammnnas rpaduxa B CATIP.

16 Bunst MO}IGJIGiﬁ rpadguyeckux 3aeMeHToB. OCOOCHHOCTH MapamMeTpuye-
CKHMX MOJIEJICH.

17 | CnocoObl ipesicTaBieHus rpauueckux 3J1€MEHTOB.

18 | I'eomerpuueckoe MmoaenupoBanue. Meronsl 2D - MoenrpoBaHusl.

19 | I'eomerpuueckoe MojenupoBanue. PopMUpOBaHUE YEPTEKEH.

20 I'eometpuueckoe moaenupoBanue. Meronasl 3D MoaenupoBaHus: Kapkac-
HBI€ U IOBEPXHOCTHBIE MOJIEIH.

21 Mertoas 3D monenupoBanus: o0beMHbIe MO, [Ipumenenne OyneBbIxX
byHKIMA.

22 | IlpoekTupoBaHue MeYaTHHIX AT B mporpaMMmaom nakere P-CAD.

23 | BoJiHOBO# aJlrOpUTM MPOCKTHPOBAHUS MIEYATHBIX IIaT (ayIroput™ JIn).

24 OcHoBHBIE MeTOABI (PopMUpOBaHUs 3cKU30B. VX ucnonb3oBanue B 3D -
MOJEJH.

o5 OcHoBHBIE METOABI (DOPMUPOBAHUS TUIOCKUX Moaelnel. VX ucmonb3oBa-
Hue B 3D - Mmogenu.

26 Cucrema NX — Ha3HaueHue u obmacts npuMmeHenus. O01mas cTpykTypa
NX , ocHOBa opranmu3anuu nHTepdeiica moap3oBaTes.

97 OCHOBHbBIE METO/IbI TEOMETPUUECKOTO MOJIETMPOBAHHS B CHCTEME NXu
crtoco6b! hopmupoBanus moaenei (Moayins Modeling).

28 KonctpynpoBanue cOOpOUHBIX €AUHUIL U MOJEITUPOBAHUE OTJEITHHBIX
neranei B Kontekcte coopku B cuctemMe NX (Moayns Assemblies).

29 | [IpumeHeHne TpeXMEpHBIX TPUMHUTHBOB ITPHU CO3TAHUH MOJIEICH.

30 | [IpumeHneHne cBOOOTHBIX MOBEPXHOCTEH TIPH CO3TAHUH MOJIEICH.




9. ®oHA OLEHOYHBIX CPEeACTB IS NPOBEJACHHUS NMPOMEKYTOYHOH aTTe-
CTAlUM 00Yy4YaKOIUXCH M0 AMCUMIIHHE
9.1. IIacopTt poHAA OLIEHOYHBIX CPEACTB

Kox konTposmmpye-

. HaumeHnoBaHue
MO KOMIIEeTeHUMHU
n/n (TeMbl) AMCUUINIMHBI OLICHOYHOI'0 CPeACTBA
(1M ee yacTu)

Ne KoHnTpoJsmpyemslie pa3aeinbl

1 CrpykTypa cucTeM aBTOMaTH3UPO-

OIlK-1,2 Tect
BAHHOTO IPOEKTHPOBAHHUS
2 | I[IpoexTHpOBaHKE MEUaTHBIX ILIAT OITK-1,2 Tecr
3 | 3D-monemuposanne OIIK-1,2 Tect, npoBepsieMble 3aaHus

9.2. TunoBbie KOHTPOJIbHbIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HE00X0AMMbIe
JJIS OLEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJI1M) ONBITA eITeJIbHOCTH, Xa-
PaKkTepu3yIIMX 3Tanbl GOPMHUPOBAHMSI KOMIIETEHIIUI B MPoIlecce 0CBOEHUS
o0pa3oBaTeIbHOM MPOTrPaAMMBbI

1. IIpoBepsiemble 3a1aHusl

TeMbl TBOPYECKUX 3aJaHUM

1. Pa3paboTka 3JIEKTPOHHBIX YEPTEIKEH

2. Pazpabotka 3cku30B JuIst moctpoeHus 3D-moneneit
3. Paszpabotka moBepxHOCTHBIX 3D-moneneit

4. Pazpabotka TBepaoTenbHBIX 3D-Momeneit

Kpurepun onenkn:
—  4-5 GajuIoB BBICTABIISACTCS CTYACHTY, €CJIH 3aJJaHUE BBITIOJHEHO MOJIHOCTHIO;

—  2-3 Gajuta BBICTaBIISACTCS CTYACHTY, €CIIH 3aJJaHUE BBITIOJIHEHO C HEOOIBIITUMU Pa3MEPHBIMHU
HOFpeH_IHOCTHMI/I;

—  0-1 Gann BeICTaBNIAETCS CTYACHTY, €CIIU pa3MEpPHBIE MOTPEIIHOCTH MPUBOAAT K HETOUHOMY
BUJTy YepTeKa U MOJIEIIH.
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2.

KoMiiiekT TecToB

CTyI[eHT Caa€T KOMILJICKT TCCTOB, BKJTIOYAIOIIHI CJICAYIOIINC TCMbI:

CTpyKTypa mporpaMMHOTO 00€CIIeYeHUs IIsl aBTOMAaTU3UPOBAHHOTO IPOSKTHPOBAHUS
OTarnbl aBTOMaTU3UPOBAHHOTO MPOSKTHUPOBAHUS

Mertononorus papabotku 3D-moneneit

Ob6opynoBaHue penHXMHUPHUHTA

bank TecTOBBIX 3adaHUIl HAXOAUTCS Ha O6p8.30BaTCJIBHOM noprajc «PocaucTaHTy.

1.

0O 0 0 @®

0O o0 @®o

CAD -»s10

MIPOEKTUPOBAHUE U KOHCTPYUPOBaHUE ¢ MoMoup0 DBM ninum yepuenue ¢ nomompeo O9BM
HWHXEHEPHBIE pacu€Thl ¢ TOMOIIbI0 DBM, HCKII04ast aBTOMaTH3UPOBAHNE YEPTEKHBIX paboT
aBTOMAaTU3MPOBAHHOE ITporpaMmupoBanue ycrpoicts UIIY craHkoB

ABTOHOMHOE MTPOSKTUPOBAHNE TEXHOJIOTMUYECKUX MPOIIECCOB, HAIPUMED, MPH MOJATOTOBKE
MIPOU3BOJICTBA

CAE -5310

IIPOEKTUPOBAHKUE U KOHCTPYHpOBaHHE ¢ omouibio IBM nin uepuenue ¢ nomoupto 9BM
MH)XEHEpHbIEe Pacy€Thl ¢ moMolpo DBM, nckitodas aBTOMaTU3MPOBAHKE YEPTEKHBIX PabOT
aBTOMATU3MPOBaHHOE MTporpaMmupoBanue ycrporcts UITY crankoB

ABTOHOMHOE MTPOCKTUPOBAHUE TEXHOJIOTMUYECKHUX POIIECCOB, HAIPUMEP, MPH MOITOTOBKE
MTPOU3BOJICTBA

CAM - »st10

®© aBTOMaTHU3MPOBAHHOE MPOrpaMMupoBanue ycrpoiicts UITY crankoB

O

o

IIPOEKTUPOBAHKUE U KOHCTPYyHpOBaHHE ¢ oMoubio IBM nin uepuenue ¢ nomousio 9BM

aBTOHOMHO€ ITPOCKTUPOBAHNE TEXHOJIOIMYECKHX MPOLIECCOB, HAIPUMED, NPH MTOATOTOBKE
IIPOU3BOJICTBA

WHXEHEPHBIC pacu€Thl ¢ TOMOIIbI0 DBM, HCKIII04ast aBTOMaTH3UPOBAHNE YEPTEKHBIX PaboT

CAQ — onpenensier
HH)KEHEePHBIC pacu€Thl ¢ OMOIIIbI0 DBM, HUCKITIOUas aBTOMAaTH3UPOBAHHE YEPTEKHBIX PAOOT

MoAACPIKUBACMOC KOMITBIOTCPOM obecrneucHUe Ka4deCTBa, MPEKAC BCCTO MMPOrpaMMHUpPOBAHHUC
HU3MCPUTCIIbHBIX MAalllMH

MPOEKTUPOBAHNE U KOHCTPYUPOBaHUE ¢ ToMOIpI0 DBM unu yepuenue ¢ nomouipsio 9BM

aBTOHOMHO€ ITPOEKTUPOBAHNE TEXHOJIOIMUYECKUX MPOLIECCOB, HAIPUMED, ITPH MOATOTOBKE
MIPOU3BOJICTBA

CAP —»510
MIPOEKTUPOBAHKUE U KOHCTPYHPOBaAHUE ¢ omolIbio OBM nnu uepuenue ¢ nomomipio 9BM

MoAACPIKUBACMOC KOMITBIOTCPOM oOecIieucHue Ka4deCTBa, NPCKAC BCCTO IMPOrpaMMHUpPOBAHUC
HU3MCPUTCIIbHBIX MalllMH

WHXXCHEPHBIC Pacu€Thl ¢ TOMOIIbI0 DBM, HCKIII04ast aBTOMaTH3UPOBAHUE YePTEKHBIX PabOT

ABTOHOMHOC ITPOCKTUPOBAHUC TEXHOJOTUYCCKUX IMTPOLCCCOB, HAIPUMCEP, IPU MOATOTOBKE
IMPpOU3BOJACTBA



10.

o

CIM - 510

ABTOHOMHOE IIPOEKTUPOBAHUE TEXHOJIOTHUECKUX ITPOLIECCOB, HAIIPUMED, IIPH NTOATOTOBKE
IIPOU3BOJICTBA

MH)KEHEpHBIE pacy€Thl ¢ momoluibio IBM, nckirouas aBTOMaTU3MPOBAHNE YEPTEKHBIX paboOT
IIPOEKTUPOBAHNUE U KOHCTPYHpOBaHHE ¢ oMoubio OBM nnu uepuenue ¢ nomouipo 9BM

B3aMMOJICHCTBHE BCEX HA3BAHHBIX OTJENIBHBIX chep NesaTeTHbHOCTH MPOU3BOJICTBEHHOTO
NpeanpusTUs, noaaepxxuBaemMoro IBM

Cuctema ABromatuszupoBanHoro [Ipoektuposanus (CAIIP) — sto

KOMIUIEKC CPEICTB aBTOMATH3AI[MU TIPOSKTUPOBAHUS (COBOKYITHOCTh anmnapaTHBIX U
WH()OPMAITMOHHBIX CPEJICTB)

KOMILJIEKC CPEJICTB aBTOMATU3AIIMU MPOEKTUPOBAHUS (COBOKYITHOCTh MPOrPAMMHO-
anmnapaTHeIX 1 HHPOPMAIIMOHHBIX CPEJICTB)

KOMIUIEKC CPEACTB aBTOMATH3allMU MPOEKTUPOBAHUS (COBOKYMTHOCTh IPOrPAMMHBIX U
anmnapaTHbIX CPEJCTB)

KOMIUIEKC CPEICTB aBTOMATH3aIIMU TIPOCKTUPOBAHUS (COBOKYITHOCTh IPOTPAMMHBIX U
WH()OPMAITMOHHBIX CPEJICTB)

ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHUE — ATO

MIPOSKTUPOBAHKE, TIPU KOTOPOM OT/ICIBHBIC TPEOOPA30BaHMUS OMMMCAHNN 00BEKTA U (MJIH)
ITOpUTMa ero (PYHKIIMOHUPOBAHHS WIIH AITOPUTMA IPOIIECCa, a TAKXKE MPEICTaBICHUS
ONMCAHUI Ha Pa3JIMYHbIX A3BIKAX OCYILECTBISAETCS YE€JI0BEKOM

IPOEKTHUPOBAHUE, IPH KOTOPOM OT/AEJIbHbIE IPe0Opa30BaHus ONUCAaHUNA 00bEKTa U (WIIH)
IropUT™Ma ero (QYHKIIMOHUPOBAHMS WIIM AJITOPUTMA TPOLIECCa, a TAKXKE MPEICTaBICHUS
ONMCAHMI Ha Pa3JIMYHbIX A3BIKAX OCYILECTBISAETCS B3aUMOACUCTBUEM JIIOACH
IPOEKTHUPOBAHUE, IPH KOTOPOM OT/AEJIbHbIE IPe0Opa30BaHus ONUCAaHUNA 00bEKTA U (WIIH)
IrOpUTMa ero (PYHKIIMOHUPOBAHUS WM AJITOPUTMA MPOLECCa, a TAKKE MPEICTaBICHHS
ONMCAHMI Ha Pa3IMYHbIX A3BIKAX ocylecTsiseTcss O9BM

MIPOEKTUPOBAHUE, IPU KOTOPOM OT/IE€TbHBIE TPE0Opa30BaHus ONUCAHUN 00BEKTa U (UJTHN)
aJIrOpuT™Ma ero (PYHKIIMOHUPOBAHUS WM aJITOPUTMA MTpOLecca, a TAaKXKe MPEICTaBICHUS
ONMCAaHUH Ha Pa3IMYHbIX A3BIKAX OCYILECTBISETCS B3aUMOAeHcTBUEM denoBeka 1 OBM

ABTOMaTHYECKOE MPOEKTUPOBAHUE — ITO

POEKTHPOBAHNUE, IPH KOTOPOM Bce PpeoOpa30BaHus ONMCaHUN 00BbEKTa U (WIIH) alropuTMa
ero (yHKIIMOHUPOBAHUSI WM aJITOPUTMA IIpOLiecca, a TaKXKe MPEeACTaBIeHUE ONUCAHUN Ha
Pa3IUYHBIX A3bIKAX OCYILECTBIIAIOTCS 0€3 yyacTHs 4eJIoBeKa

POEKTHPOBAHNUE, IPH KOTOPOM BCe MPeoOpa3oBaHus ONUCaHUNA 00BbEeKTa U (WIIN) aJlropuTMa
ero GyHKIIMOHUPOBAHUSI WJIM aJlTOPUTMa IIpoLiecca, a TaKXkKe MPeACTaBIEeHUE ONMCAaHUN Ha
Pa3IUYHBIX A3BIKAX OCYILECTBISAIOTCS 0e3 yuactust DBM

IIPOEKTUPOBAHUE, IPU KOTOPOM BCe ITPeoOpa3oBaHus ONMUCaHUN 00bEKTa U (WJIH) alropuTMa
ero (yHKIIMOHUPOBAHMSI WIIM AITOPUTMA Mpoliecca, a TAK)Ke MpeACTaBIeHne ONUCAHNIN Ha
Pa3IUYHBIX A3BIKAaX ocyllecTBistoTcs 0e3 yuactus CAIIP

MIPOEKTUPOBAHKE, IPU KOTOPOM Bce ITpeoOpa3oBaHus ONMUCaHUN 00beKTa U (M) alropuTMa
ero (pyHKIIMOHUPOBAHMS WIIM AITOPUTMA Mpoliecca, a TAKXKe MpeICTaBIeHUe ONMCaHui Ha
Pa3IMYHBIX SA3bIKAX OCYIIECTBIISIFOTCS 0€3 y4acTHs BBIYUCIUTENbHON TEXHUKU

IIpoexTHOE pemienue — 310

MPOMEIKYTOUHOC OITMCAHNC 00BeKTa MMPOCKTUPOBAHUA, HCO6XO,Z[I/IMOC 1 10CTATOYHOC IJIA
paccMOTPCHUA U OTIPCACIICHUSA JadbHEHIIero HaIlpaBJICHUA UKW OKOHYaHUS IMPOCKTUPOBAHUSA



O KOHEYHOE ONMHUCaHHe 00BEKTa MPOSKTUPOBAHHUSI, HEOOXOIUMOE U JOCTATOYHOE AJIs
pPaccMOTpPEHHUsI U OTpeIeNICHUs JaTbHEHIIIET0 HAMIPABIICHUS WM OKOHYAHUS IPOSKTUPOBAHUS

O MPOMECKYTOYHOC UJIM KOHECYHOC OIMMCAHUEC 00BeKTa IMPOCKTUPOBAHUA, H606X0,I[I/IMOC u
A0CTAaTOYHOC JI1 OKOHYAHUA ITPOCKTUPOBAHHUA

® MMPOMEIKYTOUYHOC NJIM KOHCYHOC OIMMCAHNC 00BeKTa IMPOCKTUPOBAHMA, H606XOIII/IMOC u
A0CTAaTOYHOC IJIA paCCMOTPCHUA U OIIPCACIICHUA /:[anLHeﬁmero HaIrpaBJICHUA WKW OKOHYAaHUA
IMPOCKTUPOBAHUA

Kpurepun onenkn:

- OLIEHKA «OTJIMYHOY» CTaBUTCS CTYJEHTY, KoTophlii HaOpan 80 u Gosee Oansos;
- OIIEHKA «XOPOIIIO» CTABUTCS CTYACHTY, KOTOpbIi Habpan 60 u 6osee 6aos;
- OLIEHKA «YJ0BJIETBOPUTEILHO» CTAaBUTCS CTYJEHTY, KOTOpBIH Habpai 40 u Oonee Gaysos;
- OIICHKA «HEYIOBIIETBOPUTEIHHOY» CTABUTCS CTYACHTY, KOTOPHI Habpan meree 40 Oaos.

10. O0pa3oBaTe/ibHBIC TEXHOJOTHH H METOAUYECCKUE YKA3aHUSA 110 OCBO-
CHHMIO TMCUUILIMHBI (Y4eOHOro Kypca)

Hcnonb3yeTcst oOpa3oBaTesibHasi TEXHOJIOTUS B OopMe NMPAKTUUYECKUX 3aHs-
TUH C 3JIEMEHTAMU NMPOCKTUPOBAHMUS.

BaxxHbIM HampaBieHUEM y4eOHOUM JesSTENbHOCTU CTYACHTOB SIBJSIETCS CaMo-
CTOsITENbHAs paboTa IO MPEII0KEHHBIM BOIIPOCAM.



11. YueOHo-MeTOaAMYECKOe W HH(POPMALMOHHOE oO0ecredeHUue TUCHH-
JIMHBI (Y4e0HOro Kypca)

11.1. Ob6s13aTesibHas JIMTEpPaTypa

Ne bubmmorpaduyeckoe omucanne Tun (yaeOHuK, yueOHoe no- | KomnmdecTBo B
/11 cobue, yueOHO- OoubmmoTeKe
METOJUYECKOE ITocodue,

IPAKTUKYM, Jp.)

1 | OcHOBBl  aBTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHUS [ DIEKTPOHHBIN
pecypc] : yueOHuk / monm pen. A.
II. Kapnenko . - Mocksa
NHOPA-M, 2017. - 329 c. : [16]
c. uB. wi. — (Beiciee oOpazoBa-
Hue. bakanaBpuar). — ISBN 978-
5-16-010213-9

9bC
y4eOHHK «ZNANIUM.
COM»

2 | CucreMbl aBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS. [DIEKTPOHHBIN
pecypc] : 1a0. paKkTUKyM : yueo.
nocobue / A. H. benser [u ap.] ,
Boponex. roc. arpap. yH-T WM. yueb. mocobue
Nmmnepartopa Iletpa | , moa. pen.
B. B. Illepenekuna. — BopoHex .
BI'AY uwm. Iletpa I, 2016. — 175 c.
— ISBN 978-5-7267-0887-4

2BC
«IPRbooks»

COI'JTACOBAHO

JlupexTop HaydHOU OMOIMOTEKH A.M. Acaesa
(noonuco) (U.0. Damunus)

«_» 20 T

MII

11.2. JlonoJHMTeJbHAsI JIUTEpPATYypa U y4eOHble MaTepHaibl (ayaHo-,
BH/1€0ONIOCOOUS U JP.)

¢ (onn nayunoit 6ubdmmorexu TI'Y:

Ne bubnuorpaduyeckoe onucanue Tun (yue6HuK, yue6Hoe no- | KosmyecTBo B
n/m cobue, yueOHO- oubnuorteke
MeToJuecKoe nocodue,
NPaKTHKYM, ayano0-, BU-
Jeonocobus u Jip.)

1 |Top6atiok C. M. ABTOMaTU3upo- KypC JICKIHAN OBbC «Jlanb»




n/n

bubnuorpaduyeckoe onucanue

Tun (yueOHHK, yaeOHOE TIo-
cobue, yueOHO-
METOIUYIECKOE ITI0COOHE,
[PaKTUKYM, ayJu0-, BU-
Jeornocodus u Jip.)

KomnunuectBo B
oubmoTexe

BaHHOE MPOEKTUpOBaHUE 00OpPY-
JOBAHUSI M TEXHOJOTHUM [3HNeK-
TPOHHBIN pecypc]| : Kypc JAexuui /
C. M. T'opbatiok, M. I'. Haymoga,
A. 1O. 3apanun. — Mocksa : M-
CuC, 2015. — 62 c. — ISBN 978-5-
87623-961-7

T'omoBunpina M. B. OcHOBEBI
CAIIP [OnexkTpoHHBIH pecypc] :
[yue6. kypc] / M. B. I'onoBuiibiHa.
— 2-¢ u3Aa., uchnp. — MockBa
HUHTYUT, 2016. — 270 c. : un. —
(OcHOBBI MHGOPMAIMOHHBIX TEX-
Honoruii). — ISBN 978-5-94774-
847-5

yue0. Kypc

2BC
«IPRbooks»




11.3. Ilepeyenb pecypcoB MH(POPMANUMOHHO-TEJITEKOMMYHHKAIMOHHOM

cetu ""UnTepuer"

e Web of Science [DnekTpoHHBIH pecypc] : MyJIbTUIUCIUIUIMHAPHAS pedepaTuBHas Oa-

3a ganHbIX. — Philadelphia:

Clarivate

Analitics,

2016. — Pexum jgocryna

apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc.,aHri.;

e Scopus [DnekTpoHHBIH pecype] : pedeparuBHas 0a3a nanubix. — Netherlands: Elsevier,
2004. — Pexxum pocTtyma : scopus.com. — 3ard. ¢ 3kpana. — f3. pyc., aHri.;

e Elibrary [DOnekTpoHHBII pecypc| : HaydHas 2JIGKTPOHHas OmOimoreka. — MoOCKBa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — S3. pyc., aHri.;

e Springer Link [OnekrponHsiii pecypc] : [0a3a mannbix |.— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnekTpoHHBII pecypc] : KOJUIEKIUS IEKTPOHHBIX KHUT U3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum goctyma : sciencedirect.com. — 3ari. ¢ skpaHa.

— 3. a\Arm.;

e Cambridge university press [DmexkTpoHHBII pecypc] : KypHajbl u3naTeascTea. — Cam-
bridge: Cambridge university press, 2018 . — Pesxxum moctyma : cambridge.org. — 3ari. ¢ skpaHa.

— 3. a\Arm.;

e NEICON [DnexTpoHHBII pecypc] : aieKTpoHHas HHPOPMALHUs : apXUB HAYYIHBIX KYp-
HajoB. — MockBa : HOMKOH, 2002. — Pexxum noctyma : neicon.ru/resources/archive. — 3ari. ¢

JKpaHa. — 3. pyc., aHIIIL.

11.4. IlepeyeHb NPOrPAMMHOI0 OOeceYeHUst

Ne HaunmenoBanue I1O KoaunuecTrBo PexBU3UTHI 10TOBOpPA (1aTa, HO-
n/n JIMLIeH3Ui1 Mep, CPOK JieiicTBHSA)
1 Windows 1398 Horoop Ne 690 ot 19.05.2015r.,
CPOK JICUCTBHS - OECCPOYHO
Horoop Ne 690 ot 19.05.2015r.,
. cpok neiictBusi - OeccpouHo; Jlo-
2 | OfficeStandart 1398 rosop No 727 ot 20.07.2016r., cpok
JIeHCTBHUSA - OECCPOUHO
Jorosop Ne 652/2014 oT
3 Kowmmac-3D 250 07.07.2014r., cpok nmeiictBus - Oec-
CPOYHO

11.5. Onucanue mMaTepHaIbHO-TEXHHYECKOH

0a3bl, HEOOXOAMMOM /JIsl

OCyIleCTBJIEHHsI 00pa30BaTEeJIBLHOI0 MpoLecca Mo AUCIUIIMHE (MOLYJII0)

HaumenoBanue 060pyno- L o w
BAHHBIX YUeOHbIX Ka0uHe- dakTH4ecKknii aapec 5 A E
No TOB, J1abopaTopuii, MacTep- IlepeyeHb OCHOBHOTO y4eOHbIX KAOMHETOB, = 3 Z5
n/n CKUX U JIp. 00bEKTOB JUIsI 00opyaoBaHuUsI JabGoparopuii, Ma- g 2 =g
NPOBe/IeHUs] MPAKTHYECKHUX CTEPCKHX M Ap. = s g
M J1a60pPATOPHbIX 3aHATHI = = E
Aynuropus BeOKoH(pepeH- OKpaH TelIeBU3UOHHBIH, 445020, Camapckast 17,1 1

Uil

VYuebHast ayauTopus JUIs
MIPOBEJCHUSI 3aHSATHHI JICKIIH-
1 OHHOTO Tuna. YuebHas ayu-
TOPHS JUIS IPOBEICHUS 3aHs-
TUH CEMUHAPCKOIO THUIIA.
VYueOHas ayaquropust s
KypCOBOTO IPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX pa-

MpmMa, IpoKEKTOp HA
LITAaTUBE, CTOJI MPENoAaBa-
TENbCKUH, CTYJ Ipenojia-
BarenbCcKkuil, TpaHcnapaHT-
MepeTAKKA, CHCTEMHBIN
610K

0071., T. TonpsaTTH,

yi. benopycckas, 16 B,
no3unus mo TIINe 23, 8
srax (YJIK-807)




n/n

HaumeHnoBanue 060opyno-
BaHHBIX Y4eOHBIX kKaOuHe-
TOB, JabopaTopuii, MacTep-
CKHX M Jp. 00beKTOB 115
NpoBeJeHUsI MPAKTHYECKUX
U J1a00pPaTOPHBIX 3aHATHIH

IlepeyeHb OCHOBHOTO
00opynoBaHust

dakTHYeCKHUil agpec
yueOHbIX KAOMHETOB,
Jiabopartopuii, Ma-
CTePCKHX H Jp.

Iiomwane, M?

KoaunuectBo

MoCaa0YHbIX

MecCT

60T). YueOHas ayauTopus
TS TIPOBEJICHNS TPYTIIIOBBIX
1 WHANBULYaIbHBIX KOH-
cynbTanui YdueOHas ayanuTo-
pHS AT IPOBECHUS 3aHsI-
THI TEKyIIEero KOHTPOIS U
MIPOMEKYTOUHOM aTTecTa-
LML

Aynuropus BeOkoH(pepeH-
UK.

VYueOHast ayuTOpHs IS
MIPOBECHUS 3aHATHH JIEKIIH-
OHHOTO TUIA. YueOHas ayu-
TOPHS JJIs IPOBEICHUS 3aHs-
THI1 CEMUHAPCKOTO THIIA.
VYueOHast ayauTopus I
KypCOBOTO IIPOSKTHPOBAHUS
(BBITTOTHEHUS KYPCOBBIX pa-
60T). YueOHas aynuTopus
JUIS TIPOBEJICHNUS] TPYTIIOBBIX
W MHAWBULYyaTbHBIX KOH-
cynbTanui YdeOHas ayauTo-
PpHsL 7S IPOBEJICHUS 3aHsI-
TUH TEKYILIEro KOHTPOJIL U
IIPOMEKYTOUYHOH arTecTa-
LML

OKpaH TelIeBU3UOHHBIH,
HIMPMa, IIPOKEKTOP Ha
LITaTUBE, CTOJ MIPEINOIaBa-
TeIbCKUH, CTYJI IIpenoja-
Barenbckull, TpaHcnapaHT-
MepeTAKKA, CHCTEMHBIN
6ok

445020, Camapckast
0071., T. TonpsarTH,

yi. benopycckas, 16 B,
no3unus mo TIINe 10, 8
stax (VJIK-810)

17,9

Komnerorepnsiii knacc. [lo-
MEIEHUE IS CaMOCTOsI-
TENBbHOH paboThL. YuebHas
ayAUTOPHUS JUIS IPOBEACHUS
3aHATHI CEMMHApPCKOTO THUIIA.
VYuebOHast ayauTOpHs IS
KYpCOBOTO IIPOEKTHPOBAHHS
(BBITOJTHEHUS KYPCOBBIX pa-
60T). YueOHas ayaAuTOpus
JUIS TIPOBEJICHHUS] TPYTIIOBBIX
W MH/AMBUYaJIbHBIX KOH-
cynmbTanui. YueOHas ayu-
TOPHS AJIs IPOBEJCHUS 3aH-
THI TEKyIIETro KOHTPOJIS U
MIPOMEXXYTOYHOH aTTecTa-
UM

CTONBl yYeHNYECKHE, CTY-
nbst yueHuueckue, [1K ¢
BBIXO/IOM B ceTh VIHTEepHET

445020 Camapckas
obunacts, . TosbsTTH,
LenTpanpHelil p-H,

yi. benopycckas, 1.14,
no3uius 1mo TTT Ne 48,
4 srax, (I'-401)

84,8

16






