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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kacdenpa 5118 CPEICTBA BKO 1 IIBO (AJIMA3 AHTEIA)
lonoBanckux Urope ['eHHaibeBUY, K.BOEH.H., IOLIEHT, [JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa .
paboueii nporpammel BU8 CPEJICTBA BKO U ITBO (AJIMA3 AHTEN)

3aBenyromuii kadenpoii ['onoBanckux W.T., 1.BoeH.H., [O11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A4 CTAPTOBBIE I TEXHUYECKHWUE KOMIIIEKCBI PAKET 1 KOCMHMNYECKHUX AIIITAPATOB

3aBepaytommii kKadeapoii Aazpees O.B., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INPUMEHEHUWE POBOTOTEXHUYECKHNX CPEJCTB PA3JINUHOI'O HASHAYEHUA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TIK-8.4 — CrniocobeH TMpPUMEHSTh HOBBbIE TEXHOJIOTWH, BK/IFOUas HEMPOHHBIE CeTH, POOOTOTeXHHYeCcKHe
CpeJCTBa pa3/IMYHOr0 Ha3HauUeHus, [ CO3/aHKs MTHHOBALMOHHBIX NIPOAYKTOB, a TAK)XKe UCII0/Ib30BaTh 3HAHUS
M0 OpPraHW3alMOHHO-TeXHUYECKUM OCHOBaM pa3paboTKU W OpraHu3aliy TPOM3BOACTBA WHHOBALIMOHHOMN
NIPOAYKLMU [JIs PellleHns] COOTBEeTCTBYIOLIUX 3a/ad

DOPMUPOBAHKIO KOMITETEHI[HI C/TYKUT AOCTIKEHWe C/IeAYIONUX pe3y/IbTaToB 00pa3oBaHus:
I1K-8.4

3HAHUA:

OCHOBBI (PYHKI[MOHHUPOBAHHsI TIPOMBIIIJIEHHBIX POOOTOB 1 pOOOTOTEXHUUECKUX CHCTEM;

TIPUHLINTT IeMCTBUS ¥ CXeMbI 37IeMEHTOB KOHCTPYKI[UK TIPOMBIIILJIEHHBIX POOOTOB;

TIPUHLIMITBL  TIOCTPOEHWSI DPAa3/MUHBIX THIOB CHCTEM VTIpaBJieHHs] TIPOMBIIUIEHHBIX pPOOOTOB, WX
0COOEHHOCTH;

OCHOBHbIE TIOHSITHSI O TIPUMEHeHUH POOOTOTEXHHUECKHUX CPE/ICTB;

YMeHUs:

(hopMHPOBATH MPEJIOKEHHS TI0 ABTOMATH3ALIMKU ITPOU3BOICTBEHHBIX TIPOI[ECCOB,;

peliarth 3aJaun ONTUMH3AIMK TP TTOMOIIN CITeI{UaIM3UPOBAHHOrO MPOrPAMMHOI0 06eCTIeueHUs;

HCII0/Thb30BaTh TPOrpaMMHOe obecrieueHre /st TIOCTPOEHHS MOJeIM TeXHOJOTHUeCKOro Tpoijecca
MTPOM3BOACTBA M CO3JAHUS MOJEJIeH IIPOMBIIIIEHHOr0 00HeKTa;

OCYIIeCTB/ISITh PAl[HOHA/IbHBIN BBIOOP MPOMBIIILIEHHBIX POOOTOB;

HABbIKU:

TIPUMEHSITh CITOCOOBI ¥ METO/[bI ABTOMATH3aIUH MPOU3BO/CTBEHHBIX MPOLIECCOB;

B/IaJieTh METO/I0JIOT el TPUMeHeHHs TPOMBIIIUIEHHBIX pOOOTOB Ha COBPEMEHHEBIX aBTOMATH3UPOBAaHHbBIX

MMpOMU3BOACTBAX.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmaa IPUMEHEHUE POBOTOTEXHUYECKUX CPEACTB PA3/IMYHOI'O
HA3SHAYEHMUSI siBisieTcst AUCIUIIMHON YacTH, (JopMHUPYyeMoii yUaCTHUKaMH 00pa30oBaTe/ibHbIX
OTHOIIeHHUH 0;10Ka 1, mporpaMMbl OATOTOBKY 110 Harpas/eHuto 24.04.01 PakemHble KoMnaeKcbl u
KOCMOHA8MUKA.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
JIEKTPOTEXHUUECKUE CHUCTEMBI M1  OBOPYJOBAHUE, OPIrAHU3AIIVNOHHO-
TEXHUUYECKHUE OCHOBBI PABPABOTKU 1 OPTAHU3AIINUA ITPOU3BO/JCTBA.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ TIK-8.3 — Crnioco6eH MpOBOJUTDL ITPOEKTUPOBAHKME, B TOM UHCJIE C TIOMOIIbIO CUCTEM
aBTOMAaTU3MPOBAHHOTO WH)KEHEPHOTO aHasTk3a, U KCIITyaTalyio THAPaBINueCcKrX, THeBMaTUUeCKUX 1
ra30BbIX TIPUBOZIOB U CHCTEM, a TAK)KE PA3/IMUHBIX 3/IEMEHTOB, arperaTtoB, CUCTEM 37IeKTPOCHAOKeHNs, U
MEXaHHU3MOB CTapPTOBBIX CUCTEM, KOMIIJIEKCOB, HA3eMHOT'0 TEXHOJIOTUYECKOT0 000PY/I0BaHUs ¥ U3/leUi
PKT

¢ TIK-8.4 — CniocobeH MpUMeHSITh HOBbIE TEXHOIOTUH, BK/TIOUast HEHPOHHBIE CeTH, POOOTOTEXHUUECKIE
CpeJiCTBa pa3/IMYHOro Ha3HaueHus, /il CO3/laHusl MHHOBALIMOHHBIX TIPO/IYKTOB, a TaKyKe UCIIO/Ib30BaTh
3HaHWS TI0 OPraHK3alMOHHO-TEXHUYeCKUM OCHOBaM pa3paboTKY ¥ OpraHU3aliiy MPOU3BO/ICTBA
VHHOBAL[MOHHOW TIPOJYKLIUM /IJIs1 pellIeHus] COOTBETCTBYIOIINX 3aJau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pas/ie/ioB H AMAAKTHYECKHX eIHHHI]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM

dor

pM

e

BCEI'o

IIpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TIK-8.4

11

Paspen 1. Konnennus, onpepenenusi, K1acCH(pUKanusa U KpUTepun nudpoBu3anuu u
ABTOMAaTH3aLMH TEXHOIOTHYECKHX MPOL{eCCOB. DTarbl aBTOMaTH3aL{1y NIPOMBIILIEHHOCTH. OCHOBHbIE
TIOHATHSI U OTIpefie/ieHnsi Kypca. 3a/jaur COBEpIIEHCTBOBAHUS TEXHOIOTUH MAIIMHOCTPOEHHS B
Hacrosiiziee Bpemsi. KoymiuecTBeHHast ¥ KaueCTBeHHas! OLleHKa YPOBHSI aBTOMAaTH3aluy. ParoHambHbINA
YPOBEHb aBTOMATH3aLK TEXHOJIOrHYeCKoro rpotjecca. O61jye XapakTepUCTHKH TPOU3BOACTB U
0coBeHHOCTH MX aBTOMaTH3aLKi. MaccoBoe, CepritHOe U MeJIKOCepUiHOe POU3BOACTBO. IToTouHble
MeTO/IbI OpraHKU3aLy TPOM3BOACTBA. HermoTouHble MeTO/b! OpraHM3aLiy npoussozcrea. Obias
CTPYKTypa rMOKHX ITPOU3BO/CTBEHHBIX CHCTEM.

14

10

10

11

Paspen 2. OcHOBHBIE IO/I0)KeHHsI H IIPHHIIHIIBI 110 IPOEKTHP KOJL P
MPOU3BOJCTBEHHBIX CHCTEM TEXHOIOTHUYeCKOro 000pyA0BaHHs U UX MeCTo B udpoBomM
npousBoAcTBe. 2.1 TeXHOI0rM4YeckHii npoljecc aBTOMaTH3UPOBAHHOTO MPOU3BO/CTBA.
Juddepenipalyis U KOHLIEHTPALWS OIepaLjuii TEXHOJIOTMYeCKOro nmpolecca. XapaKkTepUCcTHKa
TeXHOJIOTMYeCKHX MPOLIeCCOB aBTOMAaTH3UPOBAHHOTO NMPOU3BOACTBA. [ToHsATHS AuddepeHIMaLY U
KOHLIEHTPALIUK TEXHOJIOTHYeCKOro Tporiecca. VX mpeumyliecTsa 1 HefloCTaTKH. PakTopsl,
orpe/ie/isiiolI|e CTereHb KOHLIEHTPALMK TeXHO/I0ruyeckoro rpoecca. Tpa/juiMOHHbIe MeTo/1bl
npoekTHpoBaHusi. OCHOBBI COBPEMEHHOTO MOAX0/a K NPOeKTUPoBaHHI0. COBpeMeHHBI 10AX07, K
MPOEKTHPOBAHUIO Ha Pa3/IMUHBIX CTaAusX paboThl Hajl MpoekToM. TexHHueckoe 3ajaHue. TexHHUecKoe
npe/yio)KeHne. DCKU3HBIH 1poekT. 2.2 TlocneoBaTe/nbHOe, Napasiie/lbHoe U CMellaHHOe BU/IbI
arperarupoBaHust pabouMX MO3KLIUI aBTOMATOB U aBTOMAaTHUeCKHX TMHUH. KOMIIOHOBOUHbIE CXeMbl
aBTOMATU3MUPOBAHHBIX MPOU3BOJCTBEHHBIX CUCTeM. IIPOHU3BOAUTETBHOCTh MHOTOMO3ULMOHHBIX MALINH C
Pas/MUHBIMU BUZJAMH arperatipoBanusi. Orpe/ieieHHe KOJIMUeCTBa TO3ULIUH, COOTBETCTBYIOLIee
MaKCHMa/IbHOMY 3HaueHHIO NPON3BOAMUTETbHOCTH. CTPYKTYPHbIe CXeMbl JIMHUIA C NOC/Ie/i0BaTeIbHbIM,
Toc/ie/ioBaTe/IbHO-Mapasuie/bHbIM arperaTipoBaHieM. BapruaHThbl KOMITOHOBKY MallIMH T1apajijiebHOro
arperaTupoBaHusl. BeisiBieHre crioco60B NOBbIILIEHHUs] TPOU3BOJUTENBHOCTH ¥ YMEHBLIEHUs U3/jePXKeK C
TIOMOLL{bIO TIPOTPaMM MOZe/TMPOBaHHs! TIPOM3BO/CTBEHHBIX TporieccoB. 2.3 [I1aHupoBaHKe U poBepKa
TEeXHOJIOTMUYeCKOro nporjecca. OnTumMusaiys pasMelrieHnst o6opyoBanust. I1oA60p TeXHOIOrHUeCKOro
OCHaIL{eHHs].

THUBHBIX

32

14

14

18

20

11

+,

Paspen 3. CoBp 1e HH(popmaLy 1€ TeXHO/IOFMH B POeKTHPOBAHUH MPOH3BO/CTBEHHBIX
cucrem. O6nacT mpuMeHeHust 06/1aUHbIX TEXHOIOTUH Ha MPe/NPUATHSX aBTOMaTU3MPOBaHHOTO
npoussogcrea. CAD\CAM, 3-D mogenuposanue ¢ omorrpio CATIP «Komrac-3D» mipu pa3paboTke
TeXHOJIOrMYeCKoro Kjiaccudukaropa.

34

18

18

16

25

11

Pa3paen 4. TexHosioruu c6opa 1 00paGoTKM JAaHHBIX, @ TAK)KE METO/bI MaTEMaTHYECKOro
MO/le/TMPOBAHHS ¥ NPeAUKTHBHOI aHA/THTHKH rHOKOH MPOM3BOACTBEHHOI CHCTeMbl. 4.1
TexHOIOrMM MaTeMaTHUeCKOro MOZeMpOBaHHs U LibpoBbIx TeHeil. [1/], obnaka u nepudepuiitbie
BbIUMC/IEHUS. I/IMI/ITEIL[I/IOHHOE MO/le/IMpOBaHKe KaK METOZ0/10T sl [TIOCTPOeHUA H,Z[ METO,Z[OIIOFI/I‘{ECKI/IE
OCHOBBI TEXHUYECKOI'0 JUarHOCTUPOBaHMSA. XapaKTEpI/lCTl/IKa MaTemMaTH4yeCKux MO,E[E/IEﬁ JIUHEHHBIX
HerpephIBHBIX M JAMCKPeTHBIX cucTeM. 4.2 Pa3paboTKa criocoba BBIIONHEHUs! Onepaliyii ¥ TpaeKTopuit
nepemeliieHus. [IpoBepka py4HbIX onepariyii 1 5proHoMuku. IlporpammupoBatnue po6otos 1 PTK B
pexume off-line. BupTtyanbHast mycko-HamajjKa aBTOMaTH3UPOBAaHHBIX KOMILIEKCOB.

32

16

16

16

25

11

Paspen 5. ABToMaru3anus Ou3HeC-IUIAHUPOBAHHA H OLeHKH 3 ()eKTHBHOCTH HHHOBAL[IOHHOT'O
NpoeKTa U(pPoOBOro NpOM3BOACTBA B Cpeie AMHAMHYECKOT0 MOJe/THPOBAHHs. MeTo/bl
OpraHM3aLMy TMOMCKA 0TKA3aBIIMX 3/1eMEHTOB NPU OCHOBHOM COeJIMHEHHUH 37IeMEeHTOB.
JlnarHoctvyeckas anmnaparypa. MeToJuKa JUarHOCTUKM aBTOMAaTH3MPOBaHHBIX cucTeM. OripesieneHne
3aTpaT MOIJHOCTH XOJIOCTOTO XOZla B TIPHBOJAX JIB)KEHHH, C TIOMOLIBIO MPOrPaMMHOT0 0fecreveHus..

32

16

16

16

20

Bcero 3a 11 cemecTp

144

68

68

76

100

Bcero no gucCLMIUIMHE

144

68

68

76

100

3.2. AyATOPHBII NPAaKTUKYM

Ne
n/n

Homep u HauMeHOBaHMe
pa3jena AMCIMIVINHbI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0nemMm,

aypa.
JacoB

Pazgen 1. Konijerus,
ompeziesieHus,

IuddepeHnmaryis ¥ KOHLEHTPAL[USI OTTepaL{Hii
TeXHOJIOruuecKoro npotecca. IlocnenosarensHoe,

KIaccu(UKALMS M KPUTEPUN
1rpoBU3aLIIY U
aBTOMAaTH3aLn
TeXHOIOTHUYe CKUX
TIPOL|ECCOB.

rapasuie/lbHOe U CMeIllaHHOe BU/IbI arperaTMpoBaHus pabounx
TO3UI[MH aBTOMaTOB ¥ aBTOMaTHUeCKux JuHui. CpeacTsa
TEeXHOJIOTMYeCKOTO OCHAITIeHHS ¥ aBTOMAaTH3al[i1
TeXHOJIOTUYe CKUX U TTPOM3BO/ICTBEHHBIX MPOLIeCCOB.

Pazgen 2. OcHOBHBIE
TIO/IOKEHUST ¥ TIPUHIIUTIBI 110
TIPOEKTUPOBAHUIO
KOJ1/1a00paTUBHBIX
TPOU3BO/ICTBEHHBIX CHCTEM
TEXHOIOTHYECKOTO

KapTtuposanue npoueccos. Kapra 1Lies1eBOro cocTosiHus
TeXHOJIOTMYeCKUX NpoLeccoB. TpajuLiiOHHbIe METOAbI
IIPOEKTUPOBAHUS IIPOU3BOACTBA. OCHOBBI COBPEMEHHOI0
Mo/X0/a K NpoeKTrHpoBaHuto. CoBpeMeHHbIH MoAX0[, K
MPOEKTUPOBAHHIO Ha Pa3/IMUHbIX CTaJUAX PabOThI Haf
npoekToM. TexHuueckoe 3agaHue. TexHuueckoe
npe/ioyKeHue. DCKU3HBIN MMPOEKT.

6

31496




3  |obopysoBaHus M MX MECTO B (JTaribl aBTOMATH3ALMH IPOMBILIEHHOCTH. OCHOBHbIE 4
LH(pPOBOM NPOU3BOACTBE. MOHATHS U OIpejiesieHns Kypca. 3afaui COBepLIEeHCTBOBAHUS
TeXHOJIOTHHM MallTAHOCTPOEHHUS B HacTosiiee BpeMsi. O0Ime
XapaKTePUCTUKU MPOU3BO/ICTB U 0COOEHHOCTH UX
aBTOMaTU3aluU.
4 MopenpoBaHe TeXHOJIOTHUeCKOT0 Mpoliecca B MPUKIaTHOM 6
TakeTe UMUTAIMOHHOTO MojempoBadus Delfoi Robotics.
5 Kapra 11e/1€BOro COCTOSIHUSI apXUTEKTYPbI BeDXHETO YPOBHSI 4
TIPOM3BO/ICTRA.
Turnosasi MoZiesib Ha OCHOBE [JOMEHOB: - [JoMeHbI CTPYKTYPhbI
1MdpoBoro ABOMHMKA ITPOU3BO/CTRA; - [loMeHbI (PU3HNUeCcKoro
6 nipousBozcTBa(PMD); - TomeH cbopa JaHHBIX U yIpaB/IeHUs 4
ycrpoiicteamu (DCDCD); - [lomeH nipeficTaBieHys
Pazpen 3. CoBpeMeHHbIe . .
uudposoro asoiiHuka (DTRD); - Jomen nonb3oBatesnis(UD).
vHOpMaLIMOHHbIe > =
TeXHOIOTHM B (DyHKuHOHaanoe npeACTaBneH;I\e/I EI/IH?;OI/I apXUTEKTYPHI: -
, NPOEKTUPOBAHHH yHKuHOHangegEcym;ocm B ;- YHKHHOHHHLS%HRE .
NPOM3BO/ICTBeHHBIX cHCTem, |CYWHOCTD B ; - @YHKI[MOHA/IbHAS CYII[HOCTh B E; -
dyHKLHMOHaNbHasA CyLIHOCTh B DTUE; - ®yHKIMOHA/IBHBIN
cyonekt B CSE.
CeTeBoe MpejcTaBeHle TUTIOBOW apXUTEKTYPhl LIU(PPOBOro
8 [IBOMHMKA Mpou3Bo/icTBa: - CeTeBoe Tpe/icTaB/eHre TUTIOBOU 6
apxuTeKTyphl; - CeTb repefaunt JaHHbIX; - CepBUCHAs CeTh; -
[Tonb3oBaresnbCcKas CeTb.
AJsropuTMHYeCKHe OCHOBBI TIPeJUKTUBHOM U
9 TipeArMcaTe/IbHOM aHaTMTUKY B 3a/jlauaxX UH/yCTPUAIEHOTO 4
TPOEKTHUPOBAHUSL.
VHTenneKkTyanbHbIN aHaIu3 U UHTEPHpeTaLys O0IbIINX
Pasgen 4. TexHonoruu coopa |JaHHBIX. [IpOEKTUPOBAHHE U BHEIPEHUE CUCTEMBI YIIPAB/IEHHUS
1 00pabOoTKH /IaHHBIX, a OOJBIIUMY IAHHBIMU B UHTEJUIEKTYa/TbHOM TIPOU3BO/ICTBE.
1o |Tawxe metozbl VICTOYHVKY MPOMBIIIITIEHHBIX OOJTBINNX IaHHBIX. 6
MaTeMaTHhyeCcKoro MeToponoruueckye 0CHOBBI TEXHUUYECKOTO
MO/Ie/TUPOBaHUS U TMarHoCTHpoBaHusl. MeTo/bl OpraHy3alvy MOBBILLIEHUS
TIPEJIMKTUBHOM aHA/IUTHKH  |0TKA30yCTOWUYMBOCTH 000DPYyZAOBaHMS ITPU OCHOBHOM
rMOKOM TIPOU3BOACTBEHHON  |COeIUHEHUU 3JIEMEHTOB.
CUCTEMBI. Pa3pabotka criocoba BhITTOTHEHUS OTepaliuii U TPAaeKTOpUH
riepemMelileHus1. [IpoBepKa pyuHbIX oriepaliii 1 3prOHOMUKU.
11 ITporpammupoBanue po6otos 1 PTK B pexxume off-line. 6
BuptyasnpHas 1ycko-Hamafka aBTOMaTU3UPOBAHHBIX
KOMIT/IEKCOB.
[JuHaMyyeckue cucTeMbl C TlTapameTpamu. brudypkalimoHHbIH
12 aHanu3. budypkamys B AuHaMHUUeCKUX cUcTeMax. THIbI 4
OudypKariuii B olHONIapaMeTPUYeCKUX U
MHOTrornapaMeTpuueCcKux AMHaMUUeCKUX CUCTeMax.
Pazpen 5. ABromaru3anus =
MeTopI MHOTOKPUTEPUATBHOMN onTrMu3anuu - [Tocrpoenre
Ov3HeC—TIaHUPOBaHUS U
Ol[eHK 5(HEKTHBHOCTH [TapeTto-onTrmanbHOro MHOXeCTBa; - Metogel SMART,
1 SMARTS, SMARTER; - MeTozb! aHa/nu3a uepapxui; -
13 |MHHOBALIMOHHOTIO MPOEKTa 4
MeTopbl oc/ieioBaTe/IbHBIX YCTYTIOK; - MeToAbl
1M(hpOBOTO TIPOU3BOZCTBA B
paBHOLIEHHBIX 3aMeH; - MeTo/ibI 11e/1eBOT0
cpefie IMHAMUYeCKOTO
MIPOTpaMMUPOBaHMUS.
MO/Ie/TUpPOBaHMUSI.
KonmuecTBeHHasi U KaueCTBeHHasi OL[eHKA YPOBHS
14 aBToMaTu3aiuu. PalrioHanbHBIN YpOBEHbL aBTOMATH3aLuN 8
TEXHOIOTHYECKOTO TIpoliecca. IKOHOMHUEeCKH 000CHOBaHHBIH
YPOBEeHb aBTOMAaTH3al|HN.
Bcero 3a 11 cemectp 68
3.3. CamocrosnTenbpHas padora crygenta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3afaHust
n/n paspena 4acoB
AUCIUILTHHBI
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1 |Pazpen 1. Oraribl aBTOMaTHU3aLyy IIPOMBILITIEHHOCTH. OCHOBHBIE [IOHATUS U 4
Konuenuus, orpefesieHus1 Kypca. 3aJjaud COBepIIeHCTBOBAHUS TEXHOJ/IOTHUH
orpejieneHus, MaIIMHOCTPOEeHUs B HacTosiee BpeMsi. KonuecTBeHHast U
KjaccudurKalysa U [KauecTBeHHasl OljeHKa YPOBHS aBTOMAaTH3aliy. PaljioHalIbLHbIN ypOBeHb
KpUTEepUU aBTOMaTHU3aL[M1 TEXHO/JI0rMYeCKOro npowecca.
LU(POBHU3ALMKA U |O61Me XapaKTepPUCTUKH POU3BOJCTB ¥ 0COOEHHOCTH MX
aBToOMaTusannn aBTOMaTu3aluu. MaccoBoe, cepuiiHoe 1 MeJIKOCepUitHOe TIPOM3BO/ICTRO.
2  |TEXHOJIOrMYECKHUX |[[oTOUHBbIE METO/bI OPraHU3aLuU MPOM3BOACTBa. HernoTouHble MeTOAbI 6
NpoLeccoB. opraHu3aluy pousBo/cTea. O0IIast CTPYKTypa THOKUX
TPOU3BO/JCTBEHHBIX CUCTEM.
TexHoIOTMYeCKUM MTPOLeCC aBTOMAaTHU3MPOBaHHOTO ITPOK3BO/ICTRA.
Huddepentmaniyis ¥ KOHIIEHTpAI[US OTepariii TeXHOIOTueCKOTO
rpouecca. XapakTepyuCTHKa TEXHOJIOTMYeCKHX MPOLIeCCOB
aBTOMATU3UPOBAHHOTO MPOM3BO/CTBA. [ToHsATHS MuddepeHIMalig 1
KOHILIeHTpal[u1 TeXHOJ0ruuecKoro npotecca. MIx mperMyiiiecTsa u
3 HeZlocTaTKU. PaKTOPkI, OTpe/ie/Istole CTeleHb KOHLIEHTpaluu 6
TeXHOJIOrMYeCKoro npouecca. TpaguijoHHble MeTO/bl IPOeKTUPOBAHUS.
Paznen 2. OCHOBBI COBPeMEHHOT0 T0/X0/ia K IPOeKTHPoBaHKi0. COBPeMeHHBIH
OchosHble TI0/X0Z, K IPOeKTUPOBAHHIO Ha Pa3/MuHbIX CTaJUAX paboThI Haj
TIOJIOKEHHA 1 npoekToM. TexHuueckoe 3ajaHue. TeXHUUeCKoOe MPeIoKeH e,
HpUHIHIIBL O OCKU3HBIN MPOEKT.
MPOEKTUPOBAHUIO
[TocnenoBarensHOe, Mapasiie/ibHOE U CMeLIaHHOe BU/IbI
KO/1/Ia00paTUBHBIX .
arperatupoBaHMst pabourX MO3UIHMI ABTOMATOB M aBTOMAaTH4e CKUX
NIPOU3BO/CTBEHHBIX N
cHeTeM JiuHUI. KOMIIOHOBOUHbBIE CXeMbl aBTOMAaTH3UPOBAHHBIX
TIPOU3BO/CTBEHHBIX crcTeM. [Ipon3BoAUTeIbHOCTE MHOTOMO3ULIMOHHBIX
TEeXHOJIOTUUeCKOro
MaIIIMH C Pa3/IMUHLIMU BU/IaMU arperatyipoBanust. Omipe/ienieHue
000py/I0BaHUS U UX o
KOJIMYeCTBa MO3ULIUK, COOTBETCTBYIOLLee MAKCUMa/IbHOMY 3HaUeHHUI0
4  |mecTO B LIM(POBOM o 6
HpOM3BO/ICTEE MPOU3BOAUTENBEHOCTH. CTPYKTYPHBIE CXeMBbI JIMHUM C
P ) Noc/iejoBaTeIbHbIM, TI0C/Ie[0BaTeIbHO-NapasuiebHbIM
arperatvpoBaHveM. BapuaHTbl KOMITIOHOBKM MalllMH Mapasiie/ibHOro
arperaTpoBaHus. BeIsiBieHHe CITOCOOO0B TTOBBIIEHUS
TIPOU3BOAUTE/LHOCTH U YMeHbIIIeHHUs U3iepKeK C TIOMOIIIBIO POTrpamMm
MO/le/TMPOBaHUsI IPOU3BO/ICTBEHHBIX MIPOLIECCOB.
5 [MnanupoBaHue U MPoOBepKa TEXHOJIOTUYECKOTo TipoLjecca. OnTumu3saius 6
pa3MertieHust 00opyaoBanus. [1og60p TEXHOMOTMUeCKOTO OCHAII[eHHSI.
O6nacTv ipUMeHeH s 06/1aUHBIX TEXHOIOTHH Ha TIPeANPUATHSIX
6 aBTomMaTtu3MpoBaHHOro npoussogctea. CAD\CAM, 3-D mopenvpoBaHue 4
¢ nomornbio CATIP «Kommac-3/]» ripu pa3paboTKe TeXHOJOTHUECKOTO
KaccudukaTopa.
Paszen 3 TurnoBast Mofie/Tb Ha OCHOBe JJOMEHOB: - JJoMeHbI CTPYKTYPhI LI1(POBOro
A ’ [IBOMHMKA TIPOM3BO/ICTBA; - JJoMeHbI dm3nueckoro riporsBozacTea(PMD);
CoBpemeHHbIe o .
7 - Homen cbopa JaHHBIX U yIipaBieHus ycrporicteamu (DCDCD); - 4
VH(OPMaLOHHbIE - .
Howmen ripefcraBnenus uudposoro apoitHuKa (DTRD); - TomeH
TEeXHOJIOTUU B
nonib3oBaresisi(UD).
MPOEKTUPOBaHUU D =
npou3BoiCTBeHHbix | DYHKUMOHAEHOE MPEJCTAB/IeHNE TUIOBOK apXMTEKTypEI: -
@DyHKLMOHa/MbHAA CyIHOCTE B PME; - @yHKIMOHA/IbHAS CYL{HOCTD B
8 |cucreMm. 4
DCCE; - ®ynkumoHanbHas cymHocTs B DTRE; - @yHKIMOHabHAA
cymHocth B DTUE; - dyHKIMOHaNBHBIN CyonekT B CSE.
CeTeBoe TIpeZiCTaB/IeHN e TUTIOBOW apXUTeKTYPbI [IU(POBOTO TBOMHKKA
9 npousBofCTBa: - CeTeBoe MpeJcTaB/IeHue TUTIOBOU apXUTeKTypsl; - CeTb| 4
repejiauv ZiaHHbIX; - CepBUCHAas ceThb; - [lonb3oBaTebCKasi CeTh.
Pasgen 4.
Texnonornu cbopa | TexHONIOTMM MaTeMaTH4eCKOTro MOZie/TMPOBaHus U LU(MPOBBIX TeHeit. I1]1,
10 |u obpabGoTku o6siaka u nepudepuiiHbie BEIYUCIEHNS. VIMUTAIIMOHHOE MO/Ie/TUPOBaHKe 6
JlaHHBIX, 4 TAKXKe  |kaK mMeTozos10rus rnocrpoenus L1,
MeTO/bI
MaTeMaTHuyeCcKoro
11 MO/le/TMPOBaHUs 1 MeTtogonornyeckrie OCHOBBI TEXHUUECKOTO JUarHOCTUPOBAHUS. 4
MpeUKTUBHOU
12 AHAJTMTHKA FH6KOI’£ XapakTepHyCcTHKa MaTeMaTHueCKUX Mogiesieil TMHelHbIX HelpepbIBHbIX U 6
TIPOM3BOACTBEHHOM | np1cKpeTHBIX CHUCTEM.
CHCTEMBI.
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13 |Pa3zpmen 5. MeTtob! Opranu3ary oKMcKa OTKa3aBILINWX 3JIEMEeHTOB IIPY OCHOBHOM 4
ABToMaru3zauus COeJUHEeHUM 3/1eMeHTOB. JluarHocThuecKas arnrmaparypa.
busHec— MeToviKa AMarHOCTUKK aBTOMAaTH3UPOBaHHbIX cucTeM. OripesiesieHye
14 |IUIaHMPOBaHUSA M |33TpaT MOLHOCTH XOJIOCTOTO X0/ja B TIPUBO/IaX IBU)KEHUH C MOMOLLBIO 4
OLIeHKH MPOrpaMMHOT0 0becreueHus!.
3¢ dbeKTUBHOCTH
WHHOBaL[MOHHOTO
MpoeKTa
1WdpoBoro KOJII/I‘«IeCTBEHHuaH Y KaueCTBeHHasl OLleHKa yPOBHS aBTOMaTH3aLuHy.
15 NPOM3BO/ICTEA B PanoHanbHbIN YPOBEHb ABTOMATH3ALMA TEXHOIOrNYECKOrO MPOoLecca. 8
cpeze OKOHOMUYECKH 000CHOBAaHHbBIN YPOBEHb ABTOMAaTU3al1H.
JIMHaMU4eCKOro
MO/le TUPOBaHMUSI.
Bcero 3a 11 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 6 7 8 9 |10 11 12 13 14 15 |16 17
Oru. | OTu. | OTu. Ory. | Otu. | OTu. Oru. | Otu. | Ory. | OT4. | OTU. Ory. o
1t TexKITekK] o 113 o 13| o 13| | o 113 o 113 | o 113 1o 113 110 113, 110 113 1o 1130 13| H3;af‘{“‘1"

YcnoBHbBIe 0003HAUCHUS:
e JIP — aparHOCTHUeCKasi paboTa;

TekK — BOTpPOCHI [/151 TEKYIL|ET0 KOHTPOJIS;
Ortu. no I13 — oTyeT no npakTUUeCKOMy 3a/jaHHIo;
mud. 3au. — auddepeHPOBAHHbBIN 3a4erT.

TeKy1uii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB TIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnenyromx dpopmax:
e IMarHocTUYeckas pabora;
e BOMPOCHI /|15 TEKYIIETO KOHTPOJIS;

e OTUYeT 0 NMPaKTUUECKOMY 3a/JaHHIO.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e udepeHMPOBAHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Ceprees. . bu3Hec-nyianupoBanve. Mocksa: FOpaiit, 2022, 311. pec.

2. A. 1. Kongaxkos. . CATIP TexHonornyeckux npoueccoB. M.: Akagemus, 2007, 3. pec.

3. A. FO. BepkuruH. . 'mOkue Mpou3BoCTBEHHBIE CUCTeMbI. MoCKBa: MarmHocTpoenue, 2023, 351. pec.
4. B. C. MasnkuH. . Texuuueckas auarHoctuka. CaHkr-ITetepOypr: Jlanb, 2022, 371. pec.

5. K. JIu. . OcHoBel CAITP (CAD/CAM/CAE). CII6.: ITutep, 2004, 551. pec.

6. M. HO. Paukos. . TexHuueckue cpesicTBa aBToMaru3anuu. Mocksa: FOpauT, 2023, 3n. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. ABTOMAaTH3aLMs POLIeCCOB yIpaB/ieHus;
2. MopenvpoBaHue 1 aHa/M3 UHPOPMAL[MUOHHBIX CHUCTEM;

3. ITpobeMbl MaIlIMHOCTPOEHHUS U aBTOMATH3aL[1H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://aerocosmtech.ru/ — A3spokocMuuecKasi TEXHUKA U TexHosioruu &#8212; HayuHbiid
pelieH31pyeMblii CeTeBOM JXypHas;

2. https://controlengrussia.com/ — Control Engineering Russia - [Toptan 06 37eKTpoTeXHUKe U
aBTOMaru3aliyu.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHzaa
(byHIaMeHTalbHBIX HCC/IeJ0BaHHUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynupoBanusi: HopMmel, mpaBuia, cCTaHAapTh
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.
5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpouee:

1. pabouee MeCTO TpernofaBare/isi, 0OCHAIIlEHHOE KOMITBIOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
IIPUMEHEHUWE POBOTOTEXHUYECKHIX CPEJCTB PA3JIMYHOI'O HABHAYEHU ST

AnHoTanusa paboueii nporpaMMsl

Mucuiynmmaa TMPUMEHEHUE POBOTOTEXHUYECKHUX CPEJACTB PA3JIMUHOTIO
HA3HAYEHUS spisieTcss JUCHUILVIMHON 4YacTH, (OPMHpYyeMOH YuyacTHHKaMHM 00pa30BaTe/IbHbBIX
OTHOIIeHWH 0/ioka 1, mporpamMMbl TOArOTOBKM MO HarpaeieHuto 24.04.01 PakemHble KOMN/AEKCbl U
KocmMoHaemuka. [ucuuruiiHa peanusyeTcss Ha ¢akynbrere M MHPOPMAI[MOHHBIX U YIPAB/SIOMUX CUCTEM
BI'TY "BOEHMEX" um. [I.®. Ycrunopa kadegpoii B118 CPEJICTBA BKO 1 IIBO (AJIMA3 AHTEI).

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
ITK-8.4 CriocobeH MpUMEHSITb HOBbIe TEeXHOJIOIMM, BK/IHOUasi HeHPOHHbBIE CeTH, POOOTOTEXHHUECKHEe CpeCTBa
Pa3IMUHOrO Ha3HaueHWs, [/Isl CO3/aHWs WHHOBAL[MOHHBIX TPOAYKTOB, a TakKXKe HCIO/Ab30BaTh 3HAHUS M0
OpraHN3al[MOHHO-TEXHUUECKUM OCHOBaM pa3pabOTKW ¥ OpraHu3alud TIPOW3BOZCTBA WHHOBAIIMOHHOMN
MPOAYKLUU [JIS1 pellleHus1 COOTBETCTBYIOLIUX 3a/ay.

Co;[epx(aHHe AVCHUITIMHBI OXBATbIBae€T KPYI' BOIPOCOB, CBA3dHHBIX C aBTOMaTI/IBHL[Heﬁ TMMpOKM3BOACTBEHHBIX
nponeccoB B MaIIMHOCTPOEHUWH, pa3pa60TK0171 u 3KCHJIyaTaL[Heﬁ CHUCTEeM dBTOMdTHUYECKOT'O YIIpAaBJI€HHA, 4
TaKXe O6”be,l:[I/IHEHI/Ie X B CKBO3HbIe L[I/ICI)pOBbIe CHUCTEeMbI, TMMPUMEHEHHWEM IIPOMBIIIJIEHHBIX pO6OTOB u
pOGOTHBHpOBaHHbIX TeXHOJIOTMYeCKHNX KOMIIJIEKCOB.

[TporpamMmoii AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoIie BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B JUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e BOMPOCHI AAJIs TEKYILero KOHTPOJIS;
*  OTYET I10 NMPAaKTHUECKOMY 3aJaHHIO0.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOm1as TPYJ0OEMKOCTh OCBOEHHUSI [JUCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUIIMHEL
TIpe/lyCMOTPeHBI ITpakThJecKue 3aHaTHs (68 4.), camocTosTebHas pabora crygenTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIPUMEHEHUE POBOTOTEXHUYECKHIX CPEJCTB PA3JIMYHOI'O HABHAYEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI

Pexomenjyemas
JuTeparypa

TpyRoeMKOCTB,
Jac.

TEXHO/JIOrHYeCKHUX IMpoLeccosB.

Pazpen 1. Konnenuus, onpejeieHus, KJ1accupuKanusa ¥ KpuTepuu U(poBU3aLUM M aBTOMAaTH3aL[UHA

OTarbl aBTOMaTU3al[ii MPOMBIIIEHHOCTH. OCHOBHBIE TTOHATUS U
oripejiesieHust Kypca. 3aZjaul COBepIlIeHCTBOBaHUS TeXHOJIOTUU

MallMHOCTPOEHUS B HacTosiee BpeMsi. KonnuecTtBeHHas U kauectBeHHasi| M. FO. Paukos. . 4
OLleHKa YPOBHsI aBTOMaTu3aLyu. PaljuoHaIbHbIA yPOBEHb TexHuyeckue
aBTOMaTHU3aLMy TEXHOIOTMYeCKOro MpoLecca. cpefcTBa
OO0111e XxapaKTepUCTUKY IIPOU3BO/CTB Y 0COOEHHOCTH MX ABTOMATH3aIH:
aBTOMaTM3amu. MaccoBoe, cepuiiHOe 1 MeTKoCepHiiHoe npoussoacTeo. | Mocksa: FOpair,
TT0TOUHbIe MeTO/Ibl OpraHM3alliy IIPOM3BOACTBA. HermoTouHble MeTofbl 2023 (1, 2) 6
opraHu3aLuu npoussozcTea. O01as CTpyKTypa rmOKux
TIPOM3BO/ICTBEHHBIX CUCTEM.

Wroro o pasgeny 1 10

Paspen 2. OCHOBHBIE MO/I0KEHUS U MIPUHIUIIBI 110 MPOEKTHPOBAHMIO K0/1/1a00paTHBHBIX
IIPOU3BO/CTBEHHBIX CHCTEM TeXHO/IOTHYECKOro 000pyA0BaHMsA ¥ MX MeCTO B [ (hpoBOM Npon3Bo/CTBe.

TexHoIOTMYeCKUI TTPOLECC aBTOMAaTHU3MPOBaHHOTO TTPOM3BO/CTBA.
Ouddepennmalivisi ¥ KOHLIEHTPALMS OTepaliil TeXHOJIOTHUe CKOTO
rporjecca. XapakTepUCTHKa TeXHOJIOTHUeCKUX TPOL[eCCOB
aBTOMAaTM3MPOBaHHOTO Npor3Bo/CTBa. [ToHsTHs AruddepeHLMaly U
KOHLIeHTPaL[MM TeXHOJ0TMUeCKOro npotecca. VX npermMyliiiecTsa u
HeflocTaTKu. @aKTopkl, OTNpeesisitollie CTelleHb KOHLIeHTpaLuy
TeXHOJIOTMUeCKOro rpotiecca. TpaZUlMOHHbIe METO/IbI TPOEKTUPOBAHUSI.
OCHOBBI COBPeMEHHOTO TI0X0fa K MpoeKTHpoBaHnio. COBpeMeHHbIH
MOZIXO/] K POEKTUPOBAHMIO Ha Pa3/IMYHBIX CTA/IUSAX PabOTHI Haf
npoekToM. TexHHueckoe 3afiaHue. TexHUUeCKoe MpesijioKeHHe.
OCKU3HBIN TTPOEKT.

ITocemoBarenbHOe, MapasyielbHOe U CMelIaHHOe BU/IBI
arperaTlpoBaHUsl paboumX MO3ULIMI aBTOMAaTOB U aBTOMATHUeCKHX
yuHui. KOMIIOHOBOUHBIE CXeMbI aBTOMAaTH3UPOBAHHBIX
TIPOM3BO/CTBEHHBIX crcTeM. [IpoM3BOUTETEHOCTE MHOTOTIO3HULIMOHHBIX
MalllMH C pa3MUYHbBIMU BUJJAMU arperatrpoBasusi. OripejeneHue
KOJTMUeCTBA MO3UIHM, COOTBETCTBYIOIlee MaKCUMaIbHOMY 3HaYeHUI0
MPOM3BOUTENHHOCTH. CTPYKTYPHBIE CXeMBbI JIMHUH C
MoC/IeloBaTebHbIM, NOC/Ie/[0BaTe/IbHO-TIapaslielbHbIM
arperatvpoBaHueM. BapriaHTbl KOMIIOHOBKM MalllWH NapasulelbHOro
arperaTpoBaHusl. BrisiBiieHe CrioCOOO0B MOBBIILIEHUST
TPOM3BOJJUTETLHOCTH U YMEHbIIIeHUs U3/IePKeK C TTOMOILIbIO TTPOrpamMMm
MO/Ie/IUPOBaHUsI TPOM3BO/ICTBEHHBIX TPOLIeCCOB.

[NnanupoBaHue U MPoOBepKa TEXHOJIOTUUECKOT0 TTpoljecca. OnTumu3sarus
pa3MertieHust 0bopyaoBanus. [Tog60p TEXHOMIOTMUECKOTO OCHALIeHHSI.

A. 1O. Bepkurus. .

T'ubkue

TPOU3BO/CTBEHHbIE
cucTeMbl: MocCKBa:
MarvHocTpoenue,

2023 (2-4)

Wrtoro no pa3geny 2

18

13
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Pazaen 3. CoBpemeHHbIe HH()OPMAI[HOHHBIE TEXHO/IOTHH B IPOEKTHPOBAHUH IIPOM3BO/[CTBEHHBIX

CHUCTEM.

O6sactv prMeHeHHs1 00/1auHbIX TEXHOJIOTHH Ha TIpeSTIPUSTHSIX
aBTOMAaTHU3MpoBaHHOro rnpoussogctea. CAD\CAM, 3-D mopenvpoBaHue

c nomoripio CATIP «Kommac-3/1» mpu pa3paboTKe TEXHOJIOTMYECKOTO 4
K/1accuuKaTopa. K. JIn. . OcHOBBI
TurnoBasi MOJieJ/Ib HA OCHOBE [JOMEHOB: - /IoMeHbI CTPYKTYPbI Li(pOBOro CAIIP
o . . |(CAD/CAM/CAE):
[TBOMHMKA TIPOU3BOACTBA; - [lomMeHbI Gusnueckoro nmpoussoactea(PMD);
N . CII6.: ITutep, 2004
- Jomen cbopa AaHHBIX U yripasieHus ycrpoiicreamu (DCDCD); - @) 4
i DTRD); -
[omeH nipeficTaBieHus LM POBOTO ABOMHUKA ( ); - HomeH A. 1. KOH1aKos. .
niosib3oBaresiss(UD). CATIP
DyHKI[MOHAMbHOE Mpe/CTaB/leHre TUTIOBOM apXUTEKTYPHI: - TeXHO/IOrMYE CKIX
@®yHKIMOHaAbHAsA CylHOCTb B PME; - ®dyHKIMOHa/NbHAS CYLHOCTh B nporeccos: M.: 4
DCCE; - ®yHKIMOHaAbHas cymHocTh B DTRE; - ®yHKIMOHATBHAS Axaziemus 2007
cymHocts B DTUE; - ®yHKIMOHaMBHBIN CyOBekT B CSE. (3_7)’
CeTeBoe 1npe/icTaB/eHre TUIIOBOW apXUTeKTYPhl [IU(PPOBOTo JBOMHKKA
npousBozcTBa: - CeTeBoe Ipe/icTaB/ieHHe TUIIOBOM apXUTeKTypbl; - CeTb 4
repeZiauy JaHHLIX; - CepBUCHas ceTb; - Ilonb3oBarenbckas CeTb.
Wroro no pa3geny 3 16

Pazgen 4. TexHonoruu c6opa ¥ 06padOTKH AAHHBIX, a TAK)Ke METObI MATEMAaTHYeCKOT0

MO/Je/IMPDOBAHUA U HpEI[HKTHBHOﬁ aHa/IMTUKH THOKOH HpOH3BO}I[CTBEHHOﬁ CHUCTEMBI.

TexHO/0rMM MaTeMaTHueCKOro MOZieTMpoBaHus U Lu(poBeix TeHeid. LI/,

A. 1O. Bepkurus. .

ob6siaka u nepudepHitHbie BEIUUCIeHHS. VIMUTAIIMOHHOE MO/Ie/TUPOBaHUe T'ubkue 6
Kak MeTogosiorus nocrpoenus /1. TIPOM3BO/ICTBEHHBIE
MeToponoruueckue OCHOBBI TEXHUUECKOTO JUarHOCTHUPOBaHUSI. cucrembl: Mockaa: 4
XapakTepyCTHKa MaTeMaTHYeCKUX MOJie/ieli TMHeHHbIX HelpephIBHbIX 1 | MallMHOCTpOeHue,
JVCKPETHBIX CUCTEM. 2023 (1) 6
Wroro no pa3geny 4 16

Pa3gen 5. ABTomMaTru3anus 0M3Hec—IUIAaHUPOBAHKSA H OLleHKH 3(¢eKTHBHOCTH HHHOBAIIMOHHOT'O

npoeKTa u(poBoOro NPpoM3BOACTBA B Cpefie JUHAMUUYECKOr0 MO/ e/ TMPOBaHuUs.

MeTo/bl OpraHU3aLMK MOMCKA OTKA3aBILMX 371eMEeHTOB TP OCHOBHOM A. A. Ceprees. . 4
COeIMHeHUH 3JIeMeHTOB. [luarnocTuyeckas arraparypa. Busnec-
TJIaHMpOBaHUe:
MeToaMKa IUarHOCTUKY aBTOMaTHU3WPOBAHHLIX crcTeM. OmnpezenieHue Mocksa: FOpaiir,
3aTpaT MOILIHOCTH XOJI0CTOrO XOZa B IPUBO/AaX ABWKEHUI C IIOMOILIBIO 2022 (1,2) 4
MIPOTPaMMHOTO 00ecrieyeHusl. B. C. MaJIKuH. .
TexHuueckas
KO]'II/ILIECTBQHHuaH Y KaueCTBEeHHas OL[eHKa YPOBHS aBTOMaTH3aL1u. JIMArHOCTHKA:
PatioHanbHbIN YPOBEHb ABTOMATH3AL{|H TEXHOJIOTMYECKOTO MPOLIECCA. | Capkr-[Terep6ypr: 8
OKoHOMHMYeCKH 000CHOBaHHBIM yPOBEHb aBTOMAaTH3aL|H. Tanb, 2022 (1)
Wrtoro no pa3geny 5 16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TIPUMEHEHUE POBOTOTEXHUYECKHNX CPEJCTB PA3JIMYHOI'O HABHAYEHUS

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

¢ BOINPOCHI /JIs1 TEKYIIIETO KOHTPO/IS;
*  OTUEeT I10 MPAaKTUUECKOMY 3a/IaHUIO;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpoce! Ais TeKyLero KOHTpoJis
Borpocs! /151 TeKy1[ero KOHTPOJIs COOTBETCTBYHOT TeMaTUKe 3aHATUS.
ITpu oLjeHMBAHUM YPOBHS 3HAHWUM HCIIO/b3yeTCs OanbHast CHCTeMa:
5 — «OTJIUYHO»,
4 — «X0pouIo»,
3 — «Y[I0B/IeTBOPUTEJILHOY,
2 — «HeY[0BJIeTBOPUTE/IEHO».
OcHOBO}# /151 oTIpeZiesieHHsl YPOBHS 3HaHWI 00yUaroLXCs SIB/ISIOTCS KDUTEPUU OL|eHUBaHUS - TIOJTHOTa
3HAHUM, yMEHUH 1 HaBBIKOB, MX 0000IEHHOCTb U CUCTEMHOCTb.
@DopMBI TEKYLLIero KOHTPOJIS:
MKUCbMeHHas [IPOBEepPKa;
yCTHas MpoBepKa.

OTuer N0 NPAaKTHYECKOMY 3aJaHUI0

Kputepun o1ieHKM TpaKTUYeCKOTO 3aJ,aHus:
«5» (OT/IMYHO): BLITIO/THEHBI BCe 3a[aHusl MPAKTUUeCKOM paboThl, CTYAEeHT UeTKo 1 Oe3 ommboK OTBETHIT Ha BCe
KOHTPOJIbHbIE BOTIPOCHI;
«4» (XOpOI110): BLITTOJTHEHBI BCe 33/laHHsI ITPAaKTUYeCKOM paboThl, CTYAEHT OTBETU/I Ha BCe KOHTPOJIbHbIE
BOIIPOCHI C 3aMeyaHUsIMHY;
«3» (YAOB/IETBOPUTE/IBHO): BBITIOHEHBI BCE 3a/JaHUs] TPAKTHUeCKOW paboThI C 3aMeUaHUsIMH, CTY/ZIeHT OTBETHIT
Ha BCe KOHTPOJIbHbIE BOIPOCHI C 3aMeYaHUSIMM.
«2» (HeyZ0B/IeTBOPUTE/BHO): CTYZIeHT He BBITTOJTHUI WIH BBITIOTHWU/ HelIPaBU/IBHO 3a/laHus TIpaKTHUe CKOH
pabOoThI; CTYZIEHT OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMU WA He OTBETH/T Ha KOHTPOJIbHBIE BOTIPOCHI.

[TepeueHb OI[eHUBAEMbIX MTPAKTHUECKUX paboT:

1. MogienMpoBaHie CBOHCTB KOMITOHEHTOB U TEXHOJIOTMUYECKHUX CXEM TMPOIecCcoB. BrIOOP KOMITIOHEHTOB U
OTMMCaHue TIPOCTeHIIel TeEXHOIOTHUeCKOU CXeMBbl, BRICTPauBaHUe TeXHOIoru4ueckoro rporjecca B [1O Delfoi
Robotic.

2. ITIporpamMmMHOe obecrieueHue [yist IPOEKTUPOBAHUS MPOMBIIIIEHHBIX 00beKTOB. Pabora ¢ mogynem OLP B
1O Delfoi Robotic npombIiieHHOro 00HEKTa, MOZIEJTMPOBAHKE TEXHOIOTHUECKOU orepariyu «Ppe3epHast
obpaboTka».

3. TIporpamMMHOe 0becriedeHue /il POEKTUPOBAHUS TIPOMBIIIIJIEHHBIX 00beKTOB. Pa3paboTka HeueTKOH
9KCIIEePTHOM CUCTeMbI THTIa Mamziamu, 06ecrieurBarolteli mo/ep>KKy TPHUHSTHS PellieHrH MIaHupOBaHUS
TIPOM3BO/ICTBA.

4. TIporpaMMHOe obecrieueHue [ijist TPOEKTUPOBAHUS TIPOMBIIIIIEHHBIX 00beKTOB. Co3/1aHue 11e/IeBbIX U
TeKYIUX KapT WHGOPMAI[MOHHON ¥ TeXHOJIOTHYeCKON CCTeMbl TIPOM3BO/ICTBA.

5. MogenvpoBaHue CBOWCTB KOMITOHEHTOB U TEXHOJIOTUUYECKUX CXeM IpoLjeccoB. [Ipor3BO/CTBO pacueToB 10
TeXHUKO-9KOHOMUYECKHM TT0Ka3aTesisiM TOTPeOHOr0 KOJTMUeCTBa OCHOBHOTO 000pYy/10BaHuMs1, COOPOUHBIX
CTEH/IOB, TPAaHCIIOPTHOTO 000PY/IOBAaHKS, BCIIOMOTaTeIbHOTO 000py/10BaHMs1, paboyero cocTaBa U Tioliaien
MexaHoCOOpPOUYHOTO 11eXa, B TOM UKCJ/Ie Pa3/ielbHO 10 KaXKAOMY U3 ero MPOU3BO/CTBEHHBIX U BCTIOMOTaTeIbHbIX
oTzesieHnH (YUacTKOB), [7ist 00ecrieueHust 3a/JaHHOM MPOrpaMMbl BBIITyCKa U3/e/THH.
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[MTpakTrueckrie pabOThI BLIMTOHSIOTCS U OI[eHUBAIOTCS B CIIEIMAM3MPOBAHHOM KOMITHIOTEPHOM KJlacce
6a3oBoii opranusariuu - AO "OOyxoBCKuU# 3aBoj", 000pY/[0BaHKE KOTOPOTO MO3BO/IAET MPOBOIUTh
MpaKkTHuecKre paboThl C UCIOIb30BaHKEM CIeAYIOLEro TIPOrPaMMHOT0 0becriedeHust:

1. Microsoft: WorkStation + Office Pro Plus Office 365 ProPlus Enrollment Microsoft, CIIIA, muijeH310HHOE;
2. ITporpamma «3arijuTa obpa3oBaHusi» kommaHuu «Jlabopatopus Kacriepckoro» Jlaboparopust Kacnepckoro,
Poccus, nyLieH3MoHHOE;

. Arena Simulation Software, CIITA, cBoO0ZIHO pacIipOCTPaHSEMOE;

. MatLab MathWorks, CIIIA, nuijeH31u0HHOE;

. gPROMS, nuiieH3noHHOE;

. ModelBuilder, cBo60iHO pacrpocTpaHsieMoe;

. «Komnac-3D» Viewer v. 19, AckoH, Poccus, 1iieH31u0HHOE;

. SprutCAM, Poccusi, T111eH3UOHHOE;

. WorkVisual, I'epmanust, CB0OO0ZHO pacrpoCTpaHsieMOoe;

10. Visual Studio Code, CIIIA, cB060HO pacTipocTpaHsieMoe.

OO UT A~ W

JuddepennupoBaHHbIil 3a4eT

ITpoMeXKyTOYHasi aTTecTarys 00yJaronuxcs B popme quddepeHIMPOBaHHOTO 3a4eTa MPOBOZUTCS T10
pe3y/bTaTam
BBIMOJTHEHUS BCEX BU/IOB yueOHOUH paboThl, pe/lyCMOTPEHHBIX paboueii MporpaMMol TUCHIMTUTHHBI, TIPH 3TOM
YUUTBIBAIOTCS Pe3y/bTaThl TEKYILETO KOHTPOJISI yCIIEBaeMOCTH B TeueHHe ceMecTtpa. OIleHKa CTereHn
IOCTWXKeHUs1 00yUaloLUMHCS TUIAHUPYEMBIX Pe3y/IbTaTOB 00yUeHust
M0 AUCLUTIIMHE TTPOBOAUTCS TIPeTNofiaBaresieM, BeJyIUM 3aHSTHS 110 AUCHUTITMHE METO/IOM SKCTIEPTHON
orleHKH. ITo UToraM MpOMeKyTOYHOM aTTeCTal|y 110 JUCLIMTUTHHE (MOJY/TI0) BBICTAB/ISIETCS Ol[eHKa
«OTTIMYHO», «XOPOIIIO», «yAOBIETBOPUTEIEHO» UK «HEYIOBIeTBOPUTETHHO.
K mpoMe>KyTOUHOM aTTecTal[|y J0MyCKalTCsS TOMBKO CTY/AE€HTHI, BBITO/THUBIINE BCe BU/IbI yueOHOU paboThl,
TpelyCMOTPeHHbIe paboueii TPOrpaMMOii 110 TUCTIUTIIVHE.

[TpumepHBIe BOIPOCHI /151 ArddepeHIIPOBaHHOTO 3ayeTa.

1. VicTopus aBTOMAaTH3aLjUM TEXHOJIOTMUECKUX MPOLieccoB. IIpumepsl aBTOMaTH3auM U3 Pa3/IuYHbIX SI10X.
ABTOMaTHI B J0TIETPOBCKOM PycH. JTarbl aBTOMaTH3alyy MPOMBILLIeHHOCTU. COBPeMEeHHOE COCTOSIHUE
aBTOMAaTM3anuy cOOpKH.

2. atiTe onpezeneHye NoHATHIO «MaiiiHa». Tpy 0OCHOBHBIX KJlacca MalllvH. Ha30BUTe MeXaHU3MBI, U3
KOTODBIX COCTOUT pabouast MaivHa. [TosicHUTe TTOHATHS «aBTOMAT», «I10JTyaBTOMat». KOHCTPYKTUBHBIN
MpY3HaK aBToMara. ABToMaruueckasl JUHus. ABTOMaTU3MpOBaHHbIN LieX.

3. Pabouwnii iuks. Cocrapssomiye pabouero 1jukia. lluknorpamMa pabotel Mexannsma. Kunemaruueckuit
LMK/ MexaHu3Ma. TexHOIOorn4eCcKun UK.

4. PaijuoHanbHBIM ypOBEHb aBTOMAaTH3alMK TEXHOJIOTMUYEeCKOro rporjecca. [IpoTuBopeunis, CBOKMCTBEHHBIE
TIpOLeCcCy aBTOMaTh3alyy. KommuecTBeHHas OLjeHKa YPOBHS aBTOMAaTH3alMu. 1py ypoBHS aBTOMaTu3aLiu
npou3BoACTBa. [Iprb/IKEHHAs OLJeHKa YPOBHSI aBTOMATH3aLiu MPYU TIPOeKTUPOBaHUM TIPOW3BO/ICTBA.
KauecTBeHHbIe KpUTEpUH BLIOOPA YPOBHS aBTOMAaTHU3aL[UM TEXHOJIOTMYeCKHUX TTPOLeCCOB.

5. Buipl arperatupoBaHusi ¥ UX 0COOEHHOCTH. 3aBUCHMOCTD IPOU3BOUTETBHOCTH MAIH
MOC/Ie/loBaTeIbLHOTO (TIapas/ie/IbHOr0, CMeIIaHHOI0) arperaTupoBaHysl OT Ync/a mo3unui. OnpegeneHue
OINTHMMAJILHOTO KOJIMYeCTBa MO3ULIMI MPH pa3/IMuHbIX BUJAaX arperaTipoBaHUs.

6. Konuentpauus u guddepeHuranys TeXHOIOrn4eckux ornepauuil. [locienoBaresnsHoe, TlapasiienbHOe,
CMelllaHHOe arperatrpoBaHue. [Ipumepsl 060py0BaHMs, UCIIOIb3YEMOr0 B KaXKJOM CIydJae.

7. TpaHCIOPTHO-TEXHOJIOTMYeCckoe 000pyAoBaHue. 3arpy30uHble yCTpoiicTBa (OyHKepHbBIe, Mara3uHHbIe,
KacCeTHBbIE), BU/bI ABIDKEHHUS JieTaneil, obecrieunBaemble 3arpy304HbIMH yCTPOHCTBAMU. D/I€MEHTHI
3arpy30UHbIX YCTPOUCTB.

8. ABTOMaTHueCKHe JIMHUH, UX CXeMBI. BUJ cBsi3eii, TpaeKTOpHs [BMKeHUs IMHUM, CKOPOCTh [IBHKEHUS
KoHBelepa. Hakonureny 3azienoB 1 ux QyHKLHMOHa/IbHOE Ha3HaueHre. BapraHTbl KOMIIOHOBKH
aBTOMaTHyeCKUX JIMHUHN C 3aJie/laMy-HakonuTenssMu. TpeGoBaHus K KOJTMUECTBY, MECTY YCTaHOBKH
HakomnuTeseil 1 ux émkoct. OnpeziesieHre MaKCUMasbHO [JOTyCTUMOTO Pa30BOr0 TIPOCTOsI arperara.

9. TexHn4eckas JUarHOCTHKA aBTOMaTU3UPOBAHHBIX CUCTEM.

10. IIndposoe MojepoBaHue NPOL{ECCOB aBTOMAaTU3UPOBAaHHBIX [IPOU3BO/CTBEHHBIX CUCTEM.

11. Crioco6sI co3anust LUGPOBOI MOZIe/N TeXHOIOTHUeCKHX MPOLIeCCOB aBTOMATU3UPOBAaHHOTO TIPe/TPHSTHSI.
12. Buapl MaTemMaTueCKAX Mojesiell TeXHOIOTMYeCKoro IpoLjecca aBTOMaTU3MPOBAaHHOIO NPeATIpUATHS.
13. OcobeHHOCTH CKBO3HOTO LI()pOBOro 00beJUHEHHST aBTOMaTU3MPOBaHHOTO 000PYAOBaHUSI.

14. O6beMHEHNE CETMEHTOB aBTOMAaTH3UPOBAHHOTO TEXHOJIOTMUECKOTO MPOLecca ¢ MOMOLIbI0 00/1auHOM
TeXHOJIOTUHU.

15. OnTuMu3aliys IpOM3BO/CTBEHHON CUCTEMbI C PUMeHeHHEeM COBPeMEeHHBIX IIPOrPaMMHbIX CPEJCTB.
16. OcHOBBI IPOEKTUPOBaHHe LI(PPOBBIX IPOM3BOACTB: pellleHre 3aad IPYIIUPOBaHUS U3e/TuH C
WCIO/Ib30BaHUEM CaMOOPraHMU3yIOIMXcsa KapT KoxoHeHa.

17. OCHOBBI TPOEKTUPOBAHHS LIU(PPOBBIX POM3BO/CTB: ONTUMH3aLIMs IPOEKTHBIX TEXHOIOTHYeCKUX

16



TpOoLeCCOB C MCII0/Ib30BaHMEM HeﬁpOHHLIX CeTel 1 JIOTUKO-reHeTUUeCKHe METObl OTITUMH3aLIU TIPOEKTHBIX
TeXHOJ/IOTHYeCKHX IIPOoLeCCOoB.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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nu(ppoBH3aI[UH U AaBTOMATU3ALUHI
KOHTPOJISA
TeXHOJIOTHYECKHUX MPOLeCCoB.
Pazpgen 2. OcHOBHBIE I10/I0)KeHUS U
D L T
6 11 P P A 32 14 14 18 20  |mpakThuYeCcKOMy
CHCTeM TeXHO/IOTHUYeCKOro
3a/laHuUI0
000opyJoBaHUsA U UX MeCTO B M¢POBOM
NPoU3BO/ICTBeE.
Pa3zpgen 3. CoBpeMeHHbIe
HH(OPMaAIHOHHbIE TEXHO/IOTHH B Order ro
6 11 34 18 18 16 25  |pakTh4yeckoMy
NPOEeKTUPOBAaHUM IIPOU3BOACTBEHHBIX
3a/laHUI0
CHCTeM.
Pa3zgen 4. TexHonoruu coopa u
00paboTKM JAaHHBIX, @ TAK)KE METOJBI Otuer 110
6 11 |maTremMaTHuecKOro Moje/JIUpPOBaHUS U 32 16 16 16 25  |[IpakTU4ecKoMmy
NpeJUKTUBHON aHa/ITUTUKHA THOKOI 3aZlaHUIO0
NPOU3BO/CTBEHHOU CHCTEMBI.
Pa3pen 5. ABToMaTu3anus 0u3Hec—
MJIAHUPOBaHMA M OLeHKHU OtueT 1o
6 11 |3¢¢deKTHBHOCTH HHHOBALIOHHOT'O 32 16 16 16 20  |mpakTh4yecKoMy
npoekTa 1{u¢poBoro Npou3BoOjACTBA B 3a/JlaHUI0
cpee JUHAMHUYECKOr'0 Mo/ e/ TMPOBaHusl.
Bcero 3a 11 cemectp 144 | 68 68 76 100
Bcero no agucuuminHe 144 | 68 68 76 100
18 31496




Onenounbie MaTrepuasl no gucyumiude IPUMEHEHUE POBOTOTEXHNYECKHUX

CPEJICTB PA3/INMYHOI'O HASHAYEHUA

IT1K-8.4 - CnocobGeH npumeHsimb HOBble MexXHO/102UU, 8K/1104asi HelipOHHble cemu, poGomomexHu4ecKue
cpedcmeda pazau4Hozo Ha3Ha4veHusl, 0151 C030aHUs UHHOBAYUOHHbIX NPOOYKMO8, d MAakxice Ucno/1b306dmb
3HAHUS NO 0P2AHU3AYUOHHO-MeXHUYeCKUM 0CHO8AM pa3pabomKu U opzaHu3ayuu npou3eoocmed
UHHO8AYUOHHOU NpOdyKYuuU 0/151 pelleHUsl CO0Meemcmeyujux 3aoayu

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

[TpounTaiiTe TEKCT U 3alMIIKTe Pa3BePHYTHI 000CHOBAaHHBIN OTBET
YTo MOHMMAETCs 10| TMOKOCThEO MPOU3BO/ICTBEHHON CUCTEMBI?
ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET
Iosicaure cymHocts CALS-TexHOI0rMN.

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alUIIINTE apTyMeHThI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

Kak Ha3bIBaeTcst rOKast TPOM3BO/ICTBEHHAS CHCTEMA, B KOTOPOH TeXHOJ/IOTHUECKOe 000pyIoBaHue
pacriosiaraeTcsi B IIPUHSTOM MOC/IeI0BaTe/IbHOCTH TEXHOOTMUeCKUX orepayii

1.  PobGorusupoBaHHas TexHojoruueckas juaus (PTJT)
2.  T'ubkas aBToMatu3upoBaHHast auHus (TAJT)
3.  Tubkwuii aBTOMaTH3UpoBaHHbBIN yuacTok (TAY)

4.  PobOTH3MPOBaHHBIN TeXHOMIOrU4YeCcKuii yuactok (PTY)

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Kak Ha3bIBaeTCs1 COBOKYITHOCTb POOOTU3UPOBAHHBIX TEXHOJIOTHUECKUX KOMIT/IEKCOB, CBS3aHHBIX MEXKY
C000¥ TPaHCTIOPTHBIMU CPEICTBAMU U CUCTEMOU YTIPAB/IEHUS, WIW HECKOILKUX €JUHUL]
TEXHOIOTHYECKOTO 000PYA0BaHus, 00C/TyKUBaeMbIX OFHUM W/ HEeCKOJTLKUMU TTPOMBIILTEHHBIMUA
pob0TaMU B IPUHATON TEXHOJIOTMUYECKOU TIOCIe0BATeTbHOCTH?

1.  T'wbkas aBromaru3upoBaHHast uHUs (TAJT)
2. T'ubkwii aBTOMaTH3UpPOBaHHBIHN yuacTok (I'AY)
3.  PoGotu3upoBaHHasi TexHo/oruueckas auHust (PTJI)

4.  T'mbkuii aBromaru3rpoBaHHbIi 1ex (FALT)
ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
YcraHOBUTEe COOTBETCTBHE 3TAllOB aBTOMaTH3aLly MPOM3BO/CTBA UX COJIePKaHUIO.

Jran
CopeprkaHue 3Tara
aBTOMaTH3aliu
1. OueHKa 1 A. Ha 3TOM 3Tare cOCTaBSIOTCS Crielu(UKaliy, BEIOUPaOTCS
- TIO/IXOASIII[E TEXHOJIOTUH U 000PYy/I0BaHHUe, a TAKXKe
TJIaHUPOBaHUE

pa3pabarbiBaeTcs KOMITIEKCHBIH T1/1aH BHE/IPEHUST

2. IIpoektrpoBanue b. MoHTa)k 000pyA0BaHKsI aBTOMATH3aLliH, er0 UHTerparys C
u CyILLeCTBYIOLMMY CHUCTeMaMu U obecrieueHre OecriepeOoHOMN CBsA3M
KOHCTPYHpOBaHWe U 0OMeHa JJAHHBIMU MEXK/y KOMITOHEHTaM1

3. YcraHOBKa U B. Onipezienienye 06/1aCTH aBTOMATH3alldK, TIOCTAHOBKA 1[eJ1eH 1
WHTerpanus TIpOBeJieHre aHa/ln3a JJisl OLieHKH BO3MOYKHOCTeU U PUCKOB

4. TectupoBanue u I ITycKo-HanaKa CUCTEMbI aBTOMATH3aLlUH, [IPOBEPKa eé paboThl U
BBOZ B BHECeHHe HeoOXOJUMbIX U3MEHEHUH /111 00eCriedeHus: ONTUMAJTBHOM
3KCIUTyaTaluio (hYHKIIMOHATEHOCTH

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

Kak Ha3biBaeTcs rubkas MpOU3BOACTBEHHAA CUCTEMa, MpeACTaB/IA0IIaA coboii B Pa3/IMYHbIX
COUYeTdHHAX COBOKYITHOCTb TUOKHUX dBTOMATHU3WPOBAHHBIX ﬂI/IHHﬁ, pO6OTI/I3I/IpOBaHHLIX
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TeXHOJ/IOTnYeCKHX HHHHﬁ, rUOKUX IMMpOM3BOACTBEHHBIX YUYdCTKOB, pO6OTI/I3I/Ip0BaHHbIX
TeXHOJ/IOTHYeCKHX YUYdaCTKOB Il U3TrOTOBJ/IEHUSA 1/13,qu11/1171 BEIJ:[aHHOi/JI HOME‘HKJ'IaTypr?

1. T'ubkas aBTOMaTu3upoBaHHasi MuHUA (TAJT)
2. Tubkuit aBTOMaTH3UpOBaHHbBIN yuacTok ([AY)
3.  PobGotusupoBaHHas TexHosoruueckast muaus (PTJT)

4.  T'ubkwuii aBTOMaTU3UPOBaHHBIH 11ex (TTALT)
Ne 7 TlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

[TpuBegUTE B COOTBETCTBUE OCHOBHBIE 3IEMEHTHI ABTOMATH3ALIMH ITPOU3BO/ICTBA PEIIaeMbIM C X
TIOMOIIIBIO 3a7IauaMm.

DJIeMeHT

3aziauu 3/1eMeHTOB
aBTOMaru3aLuu
1. IIporpammHO€e
obecrieueHve JiIst A. CobuparoT JaHHBIE 0 COCTOSIHUM 000PY0BaHUS U
yTpaB/IeHus TTPOM3BO/ICTBEHHOTO TIPOIiecca
NIPOM3BOJCTBOM
2. PoboThI U
aBTOMATH3UPOBaHHbIE B. BLIMOMHSIOT (pU3nueckyro paboTy Ha TIPOU3BO/[CTBEHHOM JTMHUU
MallIUHBI
3. CeHcopbl U B. KoHTponupyeT 1 KOOpAUHUPYeT paboTy BCex MaIlliuH U
JATUNKU 000opy/i0BaHys Ha TIPOM3BO/ICTBEHHOU JTMHUM
4. CeHCOpBI U I". CobupatoT jaHHBIE O COCTOSTHUM 000pYy/IOBaHUS U
JIATUUKH MIPOM3BOJCTBEHHOTO TIpoLiecca

Ne 8 IIpouMTaiiTe TEKCT U yCTAaHOBUTE IOC/IE[0BaTeIbHOCTD

YcTaHOBHTE TIOC/IeJOBATE/ILHOCTD UCITO/Ib30BaHKST POOOTOTEXHHUECKUX CUCTEM. 3alUILINTe
COOTBETCTBYIOLIYIO MTOC/Ie/I0BaTeIbHOCTD LGP CeBa Harpago.

1. Beibop 1 pa3paboTka pobOTH3MPOBaHHLIX CUCTEM
2. AHanus 1 I1IaHUpOBaHue

3. YcTaHOBKa U TeCTUPOBaHUE

4. ViHTerpauus C CyLeCTBYOLUMMH CUCTeMaMU

5. O6yueHue mepcoHana
Ne 9 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE NOC/Ie0BaTeIbHOCTh

OrpezienuTe 1MOC/Ie0BAaTEILHOCTD TATIOB MIPOEKTUPOBAHKS POOOTOTEXHUYECKUX CUCTEM. 3allHIINTe
COOTBETCTBYIOLIYIO [10C/Ie0BaTebHOCTE LUGP C/ieBa HarlpaBo.

1.  DnekTpuueckuii Au3aitH

2. Anamu3 TpeOOBaHMI 3aKa3uMKa

3.  IIporpamMMupoBaHue ¥ UHTerpanus
4.  Pa3paboTKa KOHIIEMUH

5. MexaHuueckuii [u3aiiH

6. TectupoBaHre 1 ONITUMH3ALUA

Ne 10 TTpouuTaiiTe TeKCT, BEIOEpUTE TPABUIbHBIE OTBETHI M 3aNUIINTE apPTYMEHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Yro BXOOHWT B COCTaB rUOKOH HpOHBBOACTBeHHOﬁ CHUCTeMBbI?

1.  ABTOMaTM3MPOBAHHOE CTAHOYHOE 00OpPYyAOBaHHUE
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2. Oneparop ruOKo¥ aBTOMAaTU3UPOBAHHOU CUCTEMBI
3.  ABTOMaTM3UpOBaHHAas TPAHCIOPTHO-CK/Ia/CKasi CHUCTeMa

4. ABTOMaTI/IBI/Ip OBdHHAA CUCTEMaA YTIpABJ/IEHUS

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP
OTBETOB

Bubl TMOKHX TIPOM3BO/ICTBEHHBIX CUCTEM IO KOMITJIEKTHOCTUA U3TOTOB/IEHUS U3/1e/UT:
1.  OnepauuoHHbIE

2.  TlpegmeTtHble

3.  TexHonoruueckue

4. Y3noBbie

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE TPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000 CHOBBIBAIOIL[Me BEIOOD
OTBETOB

Kakue nCTOUHHMKY MOBBILIEHUS 3(1)(1)EKTI/IBHOCTI/I MpOU3BOACTBA MO3BOJIAOT obecrieunTh BHEJpeHHe
rUOKUX MPOU3BOACTBEHHBIX cucrem?

1. IlpriMeHeHHe TIPOrpeCCHUBHBIX TEXHOIOTMUeCKUX MPOLeCCOB
2. MaccoBoe yBoJIbHEHUE BbICBOOOAUBIINXCS PaOOTHUKOB

3. ¥BesmmueHue MpoOU3BOUTETLHOCTH 000PYI0BaHUsS

4. TloBblIllleHHe TPYJOBBIX 3aTpaT

21



		2025-07-04T15:40:00+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "БАЛТИЙСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ "ВОЕНМЕХ" ИМ. Д.Ф. УСТИНОВА"




