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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
rog, Habopa rpynrbl: 2024

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

3aBenyromii Kadeapoti Jonbenkos B.T, K.T.H., CHC




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:

IICK-8.5 — ¢cnocoOHOCTh TIPUMEHSITh HOBbIE TEXHOJIOTHH, BK/IFOUAasi HEMPOHHBIE CETH, POOOTOTEXHUUECKHUe
CpeJiCTBa pa3/IMYHOr0 Ha3HAUeHUs, [I/Isi CO3/lJaHUsI MHHOBALIMOHHBIX TIPOAYKTOB, a TAKXKe MCII0/1b30BaTh 3HAHUS
M0 OpPraHU3allMOHHO-TEXHUYEeCKWM OCHOBaM pa3pabOTKM M OpraHu3al[iy TMPOM3BOACTBA WHHOBAIIMOHHOW
TIPOAYKLVU [Jis1 PellieHrsl COOTBETCTBYIOIIMX 3a/iau

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-8.5

3HAHUA:

OCHOBBI (PYHKI[MOHHUPOBAHMsI TIPOMBIIIIEHHBIX POOOTOB 1 pOOOTOTEXHUUECKUX CHCTEM;

TIPUHLIUTT JeHCTBUS U CXeMbI 37IeMEHTOB KOHCTPYKI[UH TIPOMBIIILJIEHHBIX POOOTOB;

MPUHLMITBI  TIOCTPOEHMsT Pa3/IMUHBIX THIIOB CHCTEM YIIPaB/JeHHUs] TPOMBIIIIEHHBIX pOOOTOB, WX
0COOEeHHOCTH;

OCHOBHbI€E TIOHATHS O PUMEHEHHUU POOOTOTEXHUUECKUX CPE/ICTB;

YMeHUs:

(hopMHPOBATE TPEJIOKEHHST TI0 ABTOMATH3AI[AK ITPOM3BOICTBEHHEIX TIPOI[€CCOB;

pelarh 3aaun ONTHUMU3ALMK TP TTOMOIIIN CIIeI{UaIM3UPOBAHHOIO IIPOrPAMMHOI0 00eCTIeueHMs;

WCIIO/Ib30BaTh TIpOrpaMMHOe obecriedeHue /I MOCTPOEHMsT MOZeIM TEeXHOJOrMYecKoro Iporecca
MPOM3BO/ICTBA U CO3/]aHMs MOJIeJIel TIPOMBIIIIEHHOTO 00BEKTa;

OCYIIECTB/STh PaljOHA/bHBIN BBIOOD TIPOMBIIIJIEHHBIX POOOTOB;

HABbIKU:

TIPUMEHSITh CII0COOBI M METO/[bl aBTOMATH3AaL[iU ITPOM3BOICTBEHHEIX TIPOI[€CCOB;

B/IafleTh METOO/IOTHeH TTPUMEHeHUsI IIPOMBIIIIEHHBIX POOOTOB Ha COBPEMEHHEBIX aBTOMAaTH3MPOBAaHHbBIX
IIPOU3BOCTBAX.



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.

CogepxaHue [UCLUIUIMHBL SIBAseTCA Jjiorndeckum InpogospkenueM guctumuivH: ITPUKJTAJTHBIE
NMH®OPMAIIMOHHBIE TEXHOJIOI'N.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-2 — CriocobeH CTaBUTh U peIIaTh 3a/jauk 110 MPOEKTUPOBAaHUIO, KOHCTPYWPOBAHUIO,
MIPOU3BO/ICTBY, UCITBITAHUIO M FKCIITyaTaluy 00BeKTOB MPOQ)eCCUOHAIBLHOM [IeSITelTbHOCTH TIPU
WCTIO/Ib30BaHUM COBpPeMeHHbIX MH(POPMAaL[MOHHBIX TEXHOIOTHI

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CUCTEMATHU3MPOBaTh U 000011[aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSIHUY U TIePCIIeKTUBAX Pa3BUTHS PaKETHO-KOCMHUECKOW TeXHUKH

¢ [TK-91 — crocobeH K KOMMYHUKAIMU ¥ KOOTIepaljyu B 1upoBO cpe/ie, UCIO/Ib30BAaHUI0 Pa3IMUHbIX
L{M(POBBIX CPEJICTB, MO3BOJISIOIINX BO B3aUMOAEHCTBUM C APYTUMHU JHOAbMU JOCTUraTh MOCTaB/IeHHbIX
1eseit

¢ [TK-93 — criocobeH reHeprupoBaTh HOBBIE WJIEH AJIS PellieHust 3a/jau LIU(pPOBOM SKOHOMUKH,
abCTparupoBaThCs OT CTaH/[APTHBIX MOJieJel, IIepeCcTpauBaTh CAMKHUBIIHECS CTIOCOOBI pelleHus 3a/1auy,
BBIJIBUTaTh a/IbTePHATUBHbBIE BADUAHTHI IEHCTBUH C 11e/1bI0 BEIPAOOTKH HOBBIX OMTUMAJTbLHBIX
aJTOPUTMOB

e [1K-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOMCKY UCTOYHUKOB MHGOPMaLUy 1
JlaHHBIX, BOCIIPUSATHIO, aHaJIM3Y, 3allOMUHAaHUIO U NiepeZiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJICTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB TpY paboTe C TIoMyYeHHbIMU W3 Pa3/TMUHBIX MICTOUYHHUKOB
JIaHHBIMH C 11e/1bI0 3(PGEeKTUBHOTO HCIT0/Tb30BaHUS TI0TyUeHHOM HHGOPMALIUH [JIs PelleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Pa3fie/ioB U JUJAKTUYECKHUX eJUHHIL]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM

dor

pmMe

BCEI'O

IIpakTHUecKHe
3aHATHSA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-8.5

11

Paszpen 1. Konuennus, onpejesieHusi, KaiaccupuKanusa U KpUTepHu LudpoBH3anuu u
aBTOMaTH3al[MH TeXHO/IOrHYeCKHX MPOoLeccoB. DTarbl aBTOMATH3aL{UH POMBIILIEHHOCTH. OCHOBHBIE
TIOHSATHS U OTIpe/ie/IeHust Kypca. 3a/ladi COBepLIeHCTBOBAHHS TeXHOIOTHU MAIIMHOCTPOEHHUs B
Hacrosiiee Bpemsi. KonruecTBeHHast 1 KaueCTBeHHast OLieHKa YPOBHST aBTOMATH3aLMU. PaljuoHabHbIH
YPOBEHb aBTOMATH3aLMK TEXHOIOrHYeCcKoro npotecca. O61ye XapaKTepUCTHKH TPOU3BOACTB U
0C0o6eHHOCTH MX aBTOMaTu3arun. MaccoBoe, cepuiiHOe 1 MeJIKOCepHiHOe POM3BOACTBO. IToTOuHbIe
MeTO/ibl OpraHu3aLK MPOU3BO/CTBA. HeroTouHble MeTo/ibl OpraHu3aLuy npoussozcTsa. Obiast
CTPYKTypa T'MOKHX MPON3BOJCTBEHHBIX CHCTEM.

14

10

10

11

Pa3pen 2. OCHOBHBIe N0/I0KeHUs ¥ PHHLUINbI 110 NPOEKTHP Ko/171a0

MPOU3BOACTBEHHBIX CHCTEM TeXHO/IOTHYeCKOro uﬁopy;(onamm H UX MeCTO B l[l/lq)pOBOM
npousBo/cTBe. 2.1 TeXHOI0rM4YecKHii npoljecc aBTOMaTU3UPOBAHHOTO MPOU3BO/CTBA.
JuddepeHipalyis U KOHLIEHTPALWs OTepaLuii TEXHOMIOTMYeCKOro npoljecca. XapaKkTepUcTHKa
TEXHOJIOTMYeCKHX MPOLIeCCOB aBTOMaTH3HPOBAaHHOTO MPOU3BOACTRA. [1oHaTHs AuddepeHanuy 1
KOHL|eHTpAaLi1 TeXHOJIOTMYeCKOoro rporecca. Nx Tperumy1iecTBa U HeJOCTaTKU. CDaKTOpI)I,
orpe/ie/isioLI|e CTereHb KOHLIeHTPALMK TeXHO/I0ruyeckoro npouecca. TpajuiMOHHbIe MeTo/Ibl
NpoeKTHpoBaHUsi. OCHOBBI COBPEMEHHOTO MOAX0/a K MPOeKTHpoBaHH0. CoOBpeMeHHBIH MOAX0/ K
TIPOEKTUPOBAHUIO Ha PA3/TUYHBIX CTaAUAX pﬂﬁOTBI HaJ IIPpOEKTOM. TexHuueckoe 3aJlaHue. TexHuueckoe
TIpe/yIoKeHre. DCKHU3HBIN NpoekT. 2.2 [TocsefoBaresbHOe, TTapaiebHOe  CMelIaHHOe BUZBI
arperarMpoBaHHst paboUNX MO3KLIUI aBTOMATOB U aBTOMAaTHUeCKHX TMHUHA. KOMIIOHOBOUHbIE CXeMBbI
AaBTOMATH3HUPOBAHHBIX MPOM3BOACTBEHHbIX CUCTEM. HpOI/I3BO,£LHTEJ'Il:HOCT]: MHOTI'OIMO3ULMOHHbBIX MalllMH C
Pa3/IMuHBIMU BU/JIAMU arperaripoBaHUsl. OHPEAE}IEHI/IE KOo/m4yeCcTBa HDBHHHﬁ, COOTBETCTBYHOLLlee
MaKCHMa/IbHOMY 3Ha4€HHIO NMPOU3BOAWUTE/IBHOCTH. CprKTypHBIE CXEeMblI JIMHUH C rocneaoBare/ibHbIM,
roc/ieioBaTe/ibHO-Tapajjie/ibHbIM arperaTUpoBaHUeM. Bapl/laHTbI KOMITOHOBKM MalllKH T1apa/ijieJibHOro
arperaTipoBaHus. BrisiB/ieHHe Crioco000B MOBBILIEHUS TIPOU3BOJAUTE/IbHOCTH U YMEHbLIIEHUA U3ePXKeK C
TIOMOIL[bIO MTPOTPaMM MO/IeTMPOBaHKs MPOM3BO/CTBEHHBIX NpoLieccoB. 2.3 InaHupoBaHKe U IpoBepKa
TEeXHOJIOTMYeCKOro nporiecca. OnTumusanys pasMelieHnst o6opyoBanust. I1oa60p TeXHOIOrHYeCKoro
OCHalleHHUs.

PaTHBHBIX

32

14

14

18

25

11

h,

Paspen 3. CoBp 1e uH(popmany 1€ TeXHO/IOrMH B IPOeKTHPOBAHUH MPOH3BO/CTBEHHBIX
cucrem. O61acTH pUMeHeH st 06/1auHbIX TeXHOJIOTHH Ha TIPe/PUATHSIX aBTOMAaTU3UPOBAHHOTO
npoussogctea. CAD\CAM, 3-D mogenupoanue ¢ nomorrpio CATIP «Kommac-3D» nipu pa3paboTke
TeXHOJIOrMYeCKOro Kjiaccudukaropa.

34

18

18

16

25

11

Pa3,z1en 4. TexHO/IOTHH c60pa H 06pa60TKn JAAQHHBIX, a4 TAK)Ke MeTOAbl MaTeMaTH4YeCKOro

MO/ e/IUPOBAHUA U l'lpe}:[lrlKTl/lBHOﬁ aHa/IMTUKHM THOKOM npou3nonc‘r3em{oﬁ cucremsl. 4.1
TexHOIOrM MaTeMaTHUeCKOro MOZeMpOBaHHmsi U LiipoBbIx TeHeil. [1/], obnaka u nepudepuiitbie
BbIuKC/IeHus. VIMUTAIL[MOHHOe MOJe/IMpoBaHue Kak MeTogosiorus nocrpoenust 1171, MeTtogonoruueckue
OCHOBBI TEXHUYECKOr'0 NUarHOCTUPOBAaHUS. XapaKTEpI/lCTl/IKa MaTeMaTHhueCKux MD,E[EIIEIZ JIUHEHHBIX
HelpepbIBHBIX U JUCKPETHBIX CUCTEM. 4.2 Pa3p360TKa Crocoba BBITIOTHeHUS onepaum?l u TpaeKTOpl/Iﬁ
nepemeltieHust. [IpoBepKa pyYHbIX onepavyii 1 5proHoMukH. IlporpammupoBanue po6otos 1 PTK B
pexxume off-line. BuptyanbHas mycko-HamajKa aBTOMaTH3UPOBAaHHBIX KOMILIEKCOB.

32

16

16

16

20

11

Paspen 5. ABromaru3sanus Ou3HeC—/IaHMPOBAHUA M OLleHKH 3((eKTHBHOCTH HHHOBALIOHHOTO
npoeKTa U(POBOro NPOU3BOACTBA B Cpe/ie JHHAMUYECKOro MoJe/TMpOBaHus1. MeTobl
OpraHM3aLMy TOMCKA 0TKA3aBIINX 3/1eMEHTOB NPY OCHOBHOM COeJIMHEHHUH 371eMEeHTOB.
JlMarHocTryeckas anrnaparypa. MeTojuKa JMarHoCTUKM aBTOMAaTU3UPOBaHHbIX cucTeM. OripejieneHue
3aTpaT MOLHOCTH X0JIOCTOTO X0/a B TIPUBOJAX /BI)KEHHH, C TIOMOLLBIO IPOrPaMMHOT0 00eCreueHusl.

32

16

16

16

20

Bcero 3a 11 cemecTp

144

68

68

76

100

Bcero no gucuynivHe

144

68

68

76

100

3.2. AyATOPHBII NPAaKTUKYM

Ne
n/n

Homep u HanmeHOBaHue
pasjena JUCHUILIMHBI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1. Konuenuus,
orpe/ienieHus,
K/accuPUKaLys U KpUTeprun
urdpoBU3aLU U

HMuddepenruaiiys 1 KOHLEHTPALUs OTNeparyii
TexHojI0rnueckoro npotecca. [ocnenosarensHoe,
rapasie/bHOe ¥ CMelllaHHOe BUZBI arperaTipoBaHus pabourx
TMO3UI[MI aBTOMaTOB U aBTOMaTHUeCKux JuHui. CpeacTsa

dBTOMdTH3dLIMA

TE€XHOJ/IOTMYeCKOIro OCHallleHWA U aBTOMAaTKU3allin
TeXHOJ/IOTHYeCKHUX

TeXHOJ/IOTHYeCKHX U IIPOMU3BOACTBEHHLIX ITPOLIECCOB.
npouneccos.

Pazgen 2. OcHOBHBIE
TI0JIO’KeHUSI ¥ TIPUHLIUIIBI 110

KapTI/IpOBHHI/Ie rpoLeccos. KapTa e/1eBoro COCToaHHUA
TE€XHOJ/IOTUYeCKHUX TIpOLIeCCOB. Tpa,ELI/IL[I/IOHHLIe MEeTO/bI

MPOEKTUPOBAHUIO MPOEKTUPOBaHUS MPOU3Bo/icTBa. OCHOBLI COBPEMEHHOTO
KO/71a00paTUBHBIX rofixozia K poekTrpoBaHuto. CoBpeMeHHbIN ToAX07 K
TPOU3BO/ICTBEHHBIX CHCTEM  [[TPOEKTUPOBAHUWIO HA PA3/IMUHBIX CTa[USIX pabOThI HA
TeXHOJIOTHYe CKOTO

24906




000py/I0BaHUS ¥ UX MECTO B
L1pOBOM NPOM3BO/CTBE.

rnpoektoM. TexHuueckoe 3aganHue. TexHuueckoe
TpeJjIo’keHue. JCKU3HBIN ITPOEKT.

JTaribl aBTOMAaTH3all POMBILLTEHHOCTU. OCHOBHbIE
TIOHSITUS U ONpe/iesieHHst Kypca. 3a/iaul COBepLIeHCTBOBaHHS
TEXHOJIOTUH MAIIMHOCTPOEHHSI B HacTosiiee BpeMsi. O61pe
XapaKTepUCTHUKHY MPOU3BOACTB U 0COOEHHOCTH UX
aBTOMaTH3al1U.

MopenpoBaHHe TeXHOJIOTUUeCKOT0 MpoLiecca B MPUKIaTHOM
TakeTe UMUTALIMOHHOTO MoesiupoBadust Delfoi Robotics.

Pazpnen 3. CoBpeMeHHbIe
vH(pOopMaIoOHHbBIE
TEXHOJIOTUH B
TPOEKTUPOBAaHUU
TTPOM3BO/JICTBEHHBIX CUCTEM.

Kapra 1je/1eBOro COCTOSIHUSI apXUTEKTYPhl BEDXHETO YPOBHSI
TIPOU3BO/CTBA.

TurioBast MOZiesIb Ha OCHOBe [JOMEHOB: - JlOMeHbI CTPYKTYPbI
1r(poOBOTO ABOWHMKA ITPOU3BO/ICTRA; - [JoMeHbI hr3udecKoro
nipou3sBozcTBa(PMD); - TomeH c60pa JaHHBIX U YTIPABIE€HUS
ycrpotictBamu (DCDCD); - [JoMeH ripeficTaBieHUs
udposoro ABoitHMKa (DTRD); - omeH nosb3oBarensi(UD).

DyHKLMOHAbHOE Mpe/iCTaB/lIeHNe TUIIOBOM apXUTEKTYPBI: -
®yHKIMOHa/IbHAsA CYIHOCT B PME; - dyHKIMOHaNbHAS
cymwHoctk B DCCE; - @yHKuMoHambHas cymHocTs B DTRE; -
®dyHKIMoHaMbHas cyiHoCcTb B DTUE; - @yHKIIMOHA/IBHBIN
cyonekt B CSE.

CeTeBoe TpejcTaB/ieHle TUTIOBOW apXUTeKTYPhl LIU(PPOBOro
[IBOMHMKA Mpou3Bo/CcTBa: - CeTeBoe Tpe/icTaB/eHre TUTTOBOU
apxuTeKTyphl; - CeThb nepefaun JaHHbIX; - CepBUCHAS CeTh; -
ITonmb30BaTenbCKast CeTh.

10

11

Pasgen 4. TexHooruu coopa
1 00pabOTKH JJaHHBIX, a
TaK)Ke MeTO/IbI
MaTeMaTHyeCcKoro
MO/Ie/TUPOBAHUS U
TIPeJUKTUBHOW aHATUTUKH
rUOKOM TTPOU3BO/CTBEHHOM
CUCTEMBI.

AnroputMHUYecKre 0CHOBBI MPeJUKTUBHOMN U
TpeJIrcaTe/IbHOM aHA/TUTUKY B 33/jauaX WH/yCTPUATBEHOTO
TPOEKTUPOBAHUSL.

VHTeneKTya bHbIA aHaMM3 U MHTEPIIpeTalyst O0IbIINX
IaHHbIX. [IpoeKTHpPOBaHUe 1 BHEJ[PeHHe CUCTEMbI YIIPaB/IeH s
OOJBIIUMU IAHHBIMU B UHTEJUIEKTYa/TbHOM TIPOU3BO/ICTBE.
VICTOYHMKY TIPOMBIIIITIEHHBIX OOJTBINNX JaHHBIX.
MeToponoruueckyie 0CHOBBI TEXHUUECKOTO
TMarHOCTHpPOBaHusl. MeTo/ibl OpraHr3alvy MOBBILLIEHHUS
OTKa30yCTOMUMBOCTH 000PYZOBaHMS P OCHOBHOM
COeIHEeHUH 371eMeHTOB.

PazpaboTka crocoba BBITIOTHEHWS OTiepalivii ¥ TPaeKTOpHH
niepeMelrieHys. [IpoBepka py4HbIX oneparjiii 1 5proHOMHUKH.
ITporpammupoBanue po6oros 1 PTK B pexxume off-line.
BupTyanbHas IyCKo-Haa/ika aBTOMaTH31POBAaHHBIX
KOMIT/TEKCOB.

12

13

14

Pazpen 5. ABToMaru3anus
Ou3HeC—TIaHUPOBAHUS U
O11eHKH 3P heKTHBHOCTH
VHHOBAILIMOHHOTO MPOEKTa
1(hpPOBOTO TIPOU3BOZCTBA B
cpefie IUHAMUYECKOTO
MOZIe/TMPOBAHHUSI.

[vHaMyyeckue CUCTeMBbI C TlapameTpamu. brudypkaiioHHbIH
aHanu3. budypkamuys B AUHaMUUeCKUX CUCTeMax. THITbI
OudypKaLuii B oJHOIapaMeTPUUeCKUX U
MHOTONapaMeTpruyeCcKUX JUHAMUUeCKHUX CUCTeMax.

MeToAbl MHOTOKPHUTEPUA/IbHON onTuMu3anuu - [loctpoeHue
[TapeTto-onTumanbsHOro MHOXeCTBa; - Metogel SMART,
SMARTS, SMARTER; - MeTozbl aHa/u3a uepapxui; -
MeTo/b1 OC/Ie0BaTeNbHBIX YCTYIIOK; - MeTobl
PaBHOLIEHHBIX 3aMeH; - MeTo/b!I L1e/1IeBOro
[IpOrpaMMHPOBaHMUSI.

KonmuecTBeHHas ¥ KaueCTBeHHasi OLjeHKa YPOBHS
aBTOMaTH3aluy. PaljlioHanbHBINA YPOBEeHb aBTOMaTH3aLuN
TEXHOJIOTHYECKOTO TIPoLiecca. IKOHOMHUECKH 000CHOBAaHHBIH
YPOBEeHb aBTOMAaTH3al[iH.

Bcero 3a 11 cemecTp

68

3.3. CamocrosTennsHas padora crygenrta (CPC)

Ne

n/n

Homep n
HauMeHOBaHue

Cojepixanue yue0HOro 3a/JaHus

Oo0neMm,
4acoB
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pa3jena

JAVCLIUIL/THHBI
Pasien 1 JTaribl aBTOMaTU3aliy POMBbILLITIEHHOCTU. OCHOBHbIE TIOHSTUS U
Ko H'q ot .1/1;1 orpeziesieHusi Kypca. 3aZlauy COBeplleHCTBOBaHUSI TEXHO/IOT MU
1 on :j EIILIEHI/;SI MalIMHOCTPOeHUs B HacToslee BpeMs. KonuecTBeHHas U 4
PEA ’ KaueCTBeHHas OLleHKa YPOBHSI aBTOMaTU3aluy. PallioHa/IbHbIN YPOBEeHb
K/accubuKalys u
KpHTepUIH aBTOMaTH3alM TEXHOIOTMUEeCKOro MpoLiecca.
HUPOBH3ALIH 1 OO611pie XapaKTepUCTHKY TIPOM3BOJCTB U 0COOEHHOCTH HX
ABTOMATH3AIHN aBTomarusaluu. MaccoBoe, cepuitHoe U MeKOCepritHOe TIPOU3BOZCTBO.
2 | exHonmormueckux |VLOTOUHBIE METO/bI OPraHM3aLK NPOM3BOACTRA. HernoTouHble MeTozb! 6
HpOIIeccoB OpraHu3aluu rnpou3sBo/cTea. OOIast CTpyKTypa TMOKUX
NIPOU3BO/CTBEHHBIX CHCTEM.
TexHOIOTMYeCKUM MTPOLieCC aBTOMAaTHU3MPOBaHHOT'O MTPOK3BO/ICTBA.
Huddepentmaiivisg ¥ KOHIIEHTpAI[Ks Oleparyii TeXHOJIOTuueCKOTo
npotiecca. XapakTepucTUKa TeXHOJIOITMUeCKUX I1POLeCcCoB
aBTOMaTH3MPOBAHHOIO Npou3BozcTBa. [TonsaTus auddepeHyanmy u
KOHILIEHTPAL1 TeXHOJIOTMYeCKOoro nporecca. VIx npeumyiecTsa 1
3 HezlocTaTky. DaKTopkl, ONpeZessitoliye CTeleHb KOHL|eHTpaLuy 6
5 TeXHOJIOTMUeCKOro mpoliecca. TpaguliioHHbIe MeTOAbI TPOeKTHPOBaHMUS.
Pazgen 2. OCHOBBI COBPeMEHHOT0 T10X0/ia K MPOeKTUPOoBaHKi0. COBPeMeHHbIH
OcrogHbre TIOZIX07] K TIPOeKTHPOBAHUIO Ha Pa3/IMUHBIX CTa/UsIX paboThI Ha/j
TI0JIO’KEHUS U -
poekToM. TexHnueckoe 3azianue. TexHuuyeckoe npesjoKeHue.
TIPUHLATIBL 11O OCKHU3HBIH TIPOEKT.
MPOEKTHUPOBAHHUIO
INocnenoBarensHOe, NapasenbHOe U CMelllaHHOe BUbI
KOJ171a00paTUBHBIX .
arperaTMpoBaHus pabOUMX MO3UIMI aBTOMAaTOB ¥ aBTOMAaTHUeCKUX
MIPOM3BOJCTBEHHBIX N
cHeTeM yHU. KOMIIOHOBOUHBIE CXeMBbl aBTOMAaTH3UPOBaHHBIX
MPOM3BOJCTBEHHBIX crcTeM. [IpoM3BOAUTETBHOCTE MHOTOTTO3ULIMOHHBIX
TeXHOJIOTMYeCKOro
MalllMH C pa3/IMYHbIMU BUJAMU arperatipoBanus. OmnpeeseHue
000pyz10BaHus U UX o
KO/IMYeCTBa MO3ULMIH, COOTBETCTBYOLIjee MaKCHMa/lbHOMY 3HaueHHI0
4  |mecto B Lu(ppoBOM o 6
HPOM3BOICTRE NIpOU3BOAUTENbHOCTH. CTPYKTypHbIE CXeMbl JIMHUM C
P ’ 10C/Ie[J0BaTe/IbHbIM, TI0C/e0BaTe/IbHO-1apaslie/IbHbIM
arperatipoBaHrieM. BapraHTbl KOMIIOHOBKY MalllvH [1apasiie/ibHOTo
arperaTupoBaHusi. BeisiBiieHHe CTIOCOO0B MOBBIILIEHHST
MPOM3BOJUTETHEHOCTH U YMEHbIIIeHUs U3/lePKeK C TTOMOILbI0 TTPOrpaMM
MO/Ie/TMPOBaHMsI TPOM3BO/JCTBEHHBIX MPOLIeCCOB.
5 [NnanvpoBaHMe ¥ MpOBepKa TeXHOJIOTMYECKOro nporiecca. OnTUMU3aLus 6
pa3MerieHust 00opyaoBanus. [Tog60p TEXHOMOTMUECKOTO OCHALLeHHSI.
O6sacTv iprMeHeHUs1 00/TaUHbIX TEXHOJIOTHH Ha TIPeJTPUATHSIX
6 aBTOMaTU3UpOBaHHOIO rpoussogcTea. CAD\CAM, 3-D mogenuposaHue 4
c nomotpio CATIP «Kommac-3/]» ripy pa3paboTke TeXHOJIOTMYeCKOTO
Kaccudurkaropa.
Paszen 3 TuroBas MoZie/ib Ha OCHOBe IOMEHOB: - JloMeHbI CTPYKTYPbI LIM()POBOTO
ACT 2. [IBOVMHVKa MPOU3BOACTBA; - [lomeHb! (pusnueckoro npoussozactea(PMD);
CoBpeMeHHbIe o .
7 - Homen cbopa JaHHBIX U yIipaBiaeHus ycrporicteamu (DCDCD); - 4
nH(MOpMaLIOHHBIE o .
Homen ripefictaBnenus nudposoro asoiiHrka (DTRD); - Jomen
TeXHOJIOTHH B
niosib3oBaresi(UD).
MIPOEKTHPOBAHUH D -
npousBojCTReHHpix | DY HKLMOHA/BHOE NPe/CTaB/IeHHe THIOBOH apXUTEKTYPbI: -
@yHKI[MOHANbHAs CYIIHOCTh B PME; - @yHKIMOHa/IbHAs CyIIJHOCTh B
8 |cucrem. 4
DCCE; - ®ynkimoHanbHas cymHocTs B DTRE; - @yHKIMOHabHAA
cyuHocts B DTUE; - dyHKIMOHaNMBHbIH cyobekT B CSE.
CeTeBoe TIpe/icTaB/eHre TUTIOBOW apXUTeKTYPbl [IU(POBOTO JBOMHKKA
9 MpoU3BOACTBA: - CeTeBOe MpejCTaBleHHe TUTIOBOM apXUTEKTYphL; - CeTb| 4
repefiaun JaHHbIX; - CepBUCHas ceTb; - [Tob30BaresbcKas CeTs.
Pasgen 4. TexHO/IOTHH MaTeMaTHueCKOT0 MO/Ie/TUPOBaHUS ¥ IUPPOBLIX TeHel. 1]1,
10 |TexHosoruu cbopa |06saka U neprdepuiiHbie BEIYUCIEHNS. VIMUTAIIMOHHOE MO/Ie/TUPOBaHKe 6
U 00paboTKU Kak MeTogosorus mocrpoenust 171,
11 |AaHHBIX, a TAKXXe  |MeTOoA0/I0TMYECKHAe OCHOBBI TEXHUUECKOTO AUAarHOCTUPOBAHUS. 4
12 |METOARI XapakTepucTHKa MaTeMaTHyeCcKUX Mofeseld TMHeHHBIX HellpephIBHbIX U 6
MaTeMarnaeckoro |,y ckpeTHBIX CHCTEM.
MOZle/TMPOBaHuUs U
MpeUKTUBHOU
AHAJIMTUKU rUOKOH
8 24906




MIPOU3BOJCTBEHHOU
CUCTEMBI.
Pasgen 5. MeTob!

13 |ApTomarusamus [ibl OpraHu3aLy IIOUCKa O0TKAa3aBIIuX 3/IeMeHTOB IIpU OCHOBHOM 4
- COe[JMHEeHUM 3/1eMeHTOB. JJuarHocThueckas amnrnaparypa.
IJIAHUPOBaHUS U
OL{€eHKH Mertogvka JMarHOCTUKM aBTOMAaTHU3UpPOBaHHbIX cucTeM. OnpeseneHve

14 |2pQEeKTHBHOCTH  |3aTpaT MOIJHOCTH XOIOCTOTO XOZa B MPUBOAAX ABIKEHHH C TOMOIL[HIO 4
WHHOBAL[MOHHOTO  |[iporpaMMHOT0 00ecIieueHusl.
[poeKTa
LudpoBoro
TpOU3BO/JCTBA B KonuuecTBeHHast U KaueCTBeHHasi OL[eHKa YPOBHS aBTOMAaTU3AaLUU.

15 |cpeae ParoHanbHBIN ypoBeHb aBTOMATH3aljMK TEXHOIOTMUECKOIo MpoLiecca. 8
AWHAMHYECKOTO OKOHOMHUECKH 000CHOBaHHBIN YPOBEHb aBTOMaTH3aL[|H.
MO/Ie/TUPOBAHMUS.

Bcero 3a 11 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 (6] 7 8 9 |10 11 12 13 14 15 |16 17
Ot4. | OTu. | OTu. Otu. | Oru. | OT4. Otu. | Otu. | OTu. | OTu. | OTU. Oru. 1o
1t [TexKITexK] 5 113 no 13| o 113 1o 13| o 13| o 1137|110 113 10 113|110 13|10 113|110 1134 H3;af‘{“‘b‘

YcnoBHbIe 0003HAUCHUS:
e [IP — auarHOCTHUECKasi paboTa;

TexK — BOTIpOCHI AiJis TEKYILIero KOHTPOJIS;
Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/laHHIO;
aud. 3au. — quddepeHIMPOBaHHBIN 3aUeT.

TeKylui KOHTPO/Ib YCIIeBAEMOCTH CTY/€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyronux dhopMax:
e UWArHOCTUYECKas paboTa;
¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;

* OTYET MO MPAKTUULCKOMY 3a/IaHHIO.

ITpomexyTouHasi aTTecTamys MPOBOAUTCS B (hopmax:
e nmuddepeHI[MPOBAHHBIN 3aUeT.
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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.

11



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:
IICK-8.5 criocoOHOCTb MPHUMEHSTb HOBBIE TEXHOJOIMM, BK/IIOUasih HEHPOHHBIE CeTH, POOOTOTEXHHUECKHE
CpeJiCTBa pa3/IMUHOr0 Ha3HaueHusl, [/is1 CO3LaHKsI MHHOBALIMOHHBIX MPOAYKTOB, a TAK)Ke UCII0/Ib30BaTh 3HAHUS
M0 OpraHU3allMOHHO-TeXHUYeCKUM OCHOBaM pa3pabOTKM M OpraHu3al[uMl TPOW3BO/ICTBA WHHOBAI[MOHHOM
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:
MeTo/ivKa TUarHOCTUKKA aBTOMAaTHU3UPOBaHHLIX cucteM. OrpeesieHue 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:
ParoHanbHbIN ypoBeHb ABTOMATH3AL{|H TEXHOJIOTMYECKOTO MPOLIECCA. | Capkr-[Terep6ypr: 8
OKoHOMHMYeCKH 000CHOBaHHBIM yPOBEHb aBTOMAaTH3aL|H. Tanb, 2022 (1)
Wrtoro no pa3geny 5 16
14 24906




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
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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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6 | 11 " purep 14| 4 | 4 | 10 10 TeKyILIero
nu(ppoBH3aI[UH U AaBTOMATU3ALUHI
KOHTPOJIS
TeXHOJIOTHYeCKHX MPOoIeCCoB.
Pazpgen 2. OcHOBHBIE I10/I0)KeHUS U
D L T
6 11 P P A 32 14 14 18 25  |mpakThuyeCcKoMy
CHUCTEM TeXHO0JIOTHYeCKOro
3a/laHuUI0
000py/i0BaHHUSA U HX MECTO B I{()POBOM
NPOU3BOJCTBeE.
Pa3zpgen 3. CoBpeMeHHbIe
uHGopMaLIOHHBIE TEXHO/IOTHH B Order no
6 11 34 18 18 16 25  |pakTh4yeckoMy
NPOoeKTHPOBAaHNHU NPOU3BO/|CTBEHHBIX
3a[JaHUI0
CHCTeM.
Pa3zgen 4. TexHonoruu coopa u
00paboTKM JAaHHBIX, @ TAK)KE METOJBI Otuer 110
6 11 |maTremMaTHuecKOro Moje/JIUpPOBaHUS U 32 16 16 16 20  |mpakTH4ecKoMmy
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
npoexkTa u¢poBoro Npou3BoACTBA B 3a[JaHUI0
cpefie JMHAMHYECKOr0 MO/ie/;ITMPOBaHMA.
Bcero 3a 11 cemectp 144 | 68 68 76 100
Bcero no agucuuminHe 144 | 68 68 76 100
18 24906



Kputepuu oneHuBaHus

IICK-8.5

Ne 1

Ne 2
Ne 3

No 4

Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Nel

Ne 2

Ne 3

Neo 4

Bonpocbl omKkpbimozo muna:

Kaxk Ha3bIBaeTCsi caMOCTOSITE/IbHO AeHCTBYOLee YCTPOWCTBO UM COBOKYITHOCTD
YCTPOWCTB, BBITIOJTHSIIOLIEe 10 3a/laHHOM MporpammMe 6e3 HerocpeCTBEHHOTO Y9acTHs
YyesI0BeKa MPOLIeCChI TO/Ty4YeHHs], TpeoOpa30BaHus, Mepejauu ¥ UCTI0Ib30BaHUs
SHepruy, MaTepuaaoB U UHPOPMaLH.

Kakoli npotiecc Ha3bIBaeTCsl aBTOMaTH3UPOBaHHBIM ?

Kak Ha3bIBaeTCsi yCTPOICTBO, A71si BO30OHOB/IEHUs paboyero IMK/Ia KOTOPOro TpedyeTcst
BMelllaTe/IbCTBO Ue/IOBeKa.

KoHCTpyKTHBHOE COOPHOE YCTPOWCTBO, BBITIOJIHSIIOIIEe OfIHY W/IM HEeCKOIBKO (DYHKIIUH,
CMOHTHPOBAHHOE B OTHOM KOpIyCe.

YHUDUIMPOBAHHBIN Y361, BBITOHSIOUMN OJHY /IeMEeHTapHYI0 OIepariiio U BXOSMHI
B cocTaB 0/si0Ka um ripudopa.

YerpoiicTBa /i1 ipeobpa3oBaHys YIIPABIIsONeid HHHOPMaLMKM B MeXaHUUeCKoe
repeMellieHre peryaupyIOLLero opraHa 1 pa3BrBatolliee MOIIHOCTb, OCTaTOUHYHO JJ1s
roTpebuTes.

IIpuBeauTe MpHMep YaCTUUHOW aBTOMAaTH3aliui TPOM3BO/CTBA.

[aiiTe XxapakTepUCTHKY TIOTHOW aBTOMATH3aLiy POM3BOACTBA?

Kak HasbiBaeTCsl BayKHEHMIINI apaMeTp CUCTeMbI, KOTOPbIN OMpeZesisieTcsl Kak
BEPOSITHOCTE TOTO, YTO 3JIEMEHT, yCTPOMCTBO WK CUCTeMa B IaHHbIM MOMEHT BpeMeHH!
paboTaeT NpaBWILHO?

CBOICTBO IPOrpaMMHOTO 0becriedeHus1 CBOeBPeMEHHO BLITOJHSTh B 3apaHee
yKa3aHHBIX yCJIOBUAX KCILTyaTal[iM yCTaHOB/IEeHHbIE (PYHKIUU.

Bonpocbl 3akpbimozo muna:

[TpombIiieHHbIe POOOTHI, KOTOPbIE MOTYT CaMOCTOSITE/TbHO B OOJIbILeH M/TM MeHbIIer
CTereHd OPUEHTUPOBATELCS B HECTPOTO OTIpeZie/ieHHON 00CTaHOBKe, TIPUCIIOCA0/IHBAsCh
K Hel, Ha3bIBAIOTCS:

a) UHTe//IeKTHbIMU;
0) alanTUBHLIMY;
B) TIPOTPAMMHBIMU;

T') LIUKJIOBBIMH.

[BwkeHusi, obecrieuriBaeMbie TIEPBHIMU TPEMSI 3BeHbSIMUA MaHUITY/ISITOpPA WITH €ro
«PYKOW», BeJTMYMHA KOTOPBIX COTIOCTaBMMa C pa3MepaMi MeXaHH3Ma, Ha3bIBalOTCS:

a) perMoHanbHBIMU;
0) r106anbEHBIMY;
B) JIOKa/IbHbIMU;

') MECTHBIMH.
30HOI1 00C/TY)KMBaHUSI MAaHUITY/ISITOPA HA3bIBAETCS:

a) MOJBIKHOCTh MaHUITY/IITOPA TIPY 3a()MKCUPOBAHHOM (HETTOJBIPKHOM) CXBarTe;

0) uKCII0 HE3aBUCHUMBIX 0000II[EHHBIX KOOP/IUHAT, O[HO3HAUHO OTIpe/ieJIstolee
TIOJIO)KeHHe CXBaTa B MPOCTPAHCTBE;

B) YaCThb IIPOCTPAHCTBA, OTPaHHUY€HHAsA ITOBEPXHOCTAMMU, OFI/I6EIIOU_]I/IMI/I K MHO>XeCTBY
BO3MO>KHBIX I10JIO’KEHUH ero 3BEHbLEB;

T') YaCTh NPOCTPAHCTBA, COOTBETCTBYIOL[Asi MHOXECTBY BO3MOYKHBIX MOJIOXKEHUH L[eHTpa
CXBaTa MaHUIY/STOPA.

[TpombIieHHBIE POOOTHI C AOCOMFOTHOM TMHEHHOM TIOTPeIIHOCTHIO TTO3UL{MOHUPOBaHMUS
LieHTpa cxBara B guanasoHe 0,2 mm < DrM < 1 MM OTHOCATCS K rpyIIe:
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a) 0C00OBBICOKOTOUHBIX;
0) BBICOKOM TOUHOCTH;
B) cpefjHeli TOUHOCTH;

') MajIol TOUHOCTH.

Ne 5 Pa30oMKHYTbIH PHUBOJ, IT€PEMEIIIEHHS TIPOMBIILIIEHHOT0 pob0Ta CO CTYIeHUYaThbIM
peryaMpoBaHueM CKOPOCTH UCIIOJIb3yeTCs MpU:

a) BBICOKUX TPeOOBAHUAX K TOUHOCTH MMO3UI[MOHUPOBAHUS;
0) cpeHUX TPeOOBAHUSAX K TOUHOCTH TIO3UI[MOHUPOBAHKS,
B) HU3KWX TPeOOBAHUSAX K TOUHOCTU TIO3UIMOHUPOBAHKS;

I') UCTI0/Ib30BaHUU TIOBECHBIX CUCTEM TlepeMell{eHUs.
Ne 6 [ ipriBefieHys B lefiCTBUe CXBaTOB Yallle BCETr0 UCIO/b3YOTCS:

a) TUApPONpPUBO/BI;
0) MHEeBMOTIPUBO/BI;
B) 5/1eKTPONPHUBOZARI;

') KOMOWHUPOBAHHBIE TIPUBO/IBL.

Ne 7 1711 IPOMBIIIIJIEHHBIX POOOTOR C ITHEBMATHUe CKUM TIPHUBO/IOM B OCHOBHOM
HCII0JIb3YIOTCSI CUCTEMBI yIIPaB/IeHUS:

a) LIMKJIOBLIE;
0) IO3UL[HOHHEIE;
B) KOHTYDHBIE;

') KOMOMHHPOBAHHbIE.
Ne 8 K paTumkam BOCIIpUSITHS BHELIHelH cpeJjbl POMBIILIZIEHHOTO Pob0Ta OTHOCSTCS:

a) AdTUHKKU IIPUKOCHOBEHHSA, TIPOCKaJ/Ib3bIBaHKs, Y/JIbTPA3BYKOBbIE U CBETO/IOKALIMOHHbBIE
AaTYUKWU PaCCTOAHMA,

0) CUJIOMOMEHTHBbIE JIaTYMKH, JATUMKUA 00eCrieueHust epeMereHNi UCTTOTHUTEeTbHBIX
OpraHoB pobora;

B) YAbTPAa3BYKOBEIE Y CBETOJ/IOKALIMOHHBIE JaTYHUKH PACCTOSAHWA, TeEMII€paTypHbIE
AaTUWKW, OaTUWMKW YPOBHS,

1") AdTUMKU CKOPOCTHU U IOJJIOXKEHUSA NCITOJIHUTE/IbHBIX OPraHOB p060Ta.
Ne 9 K ocHOBHBIM MNPOMBIIIJIEHHBIM pO6OTaM OTHOCATCA:

a) TPAHCIOPTHbIE, CBAPOYHbIE;
0) cBapouHble, COOPOUHBIE, OKPACOUHbIE, MEXaHOOOPAOaThIBAIOIIHE;
B) MexaHO0OpabaThIBaIOIIHEe, TPAHCTIOPTHEIE;

I') TPAHCIIOPTHBIE, Na/lIeTUPYIOLIe, KOMOMHUPOBAHHBIE.
Ne 10 B PTK po60TbI MOT'YT UCIIONB30BATECS AJIST:

a) AO0CTABKH U YCTAHOBKU-CHATHUSA 3al'OTOBOK;]
6) CMEHBbI MHCTPYMEHTA, YCTAHOBKU-CHATHSA 3arOTOBOK;
B) AOCTABKH U YCTAHOBKU-CHATHSA 3aIrOTOBOK, CMEHBI MHCTPYMEHTA,

I') YCTaHOBKHU-CHSITHS 3aTOTOBOK U YZa/IeHHs1 CTPYKKH.
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