MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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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)

15.04.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
Kynuos I1aBen BiagumupoBuy, K.T.H., JOLEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 02 THOKUHUPUHI I MEHE/[DKMEHT KAYECTBA

3aBenyromuii kadenpoii Tumuenko B.B., k.neq.H., AoL.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N8 CUCTEMBI ITPUBOJ OB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBeaytommii Kadeapoii Ctaxxkor C.M., 1.T.H., ripod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOI'YSI POBOTU3MPOBAHHOI'O ITPOMN3BO/JCTBA

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:

OIIK-4 — crocobHOCTE WCIOMb30BaTh COBPeMeHHble HH(OpPMAalMOHHbIE TEXHOMOTMM W TPOrpaMMHbIe
CpeZCcTBa MPU MOZie/TMPOBaHMM TeXHOJIOTMUeCKUX MPOLieCCOB

OIIK-9 — criocobeH pa3pabaTbiBaTh M 0CBaMBaTh HOBOE TEXHOIOTMUeCKoe 000pyzoBaHie

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHUe C/ielyIOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-4

3HAHUsA:

—  HayyHO-TEXHHWUECKHX  OCHOB  TEXHOJOTMM  pPOOOTM3MPOBAaHHOIO  MAllMHOCTPOEHHWS U
NpUOOPOCTPOEHHS;

— TIPOM3BOJCTBEHHBIN TPOLIECC, [eSITebHOCTh KOHCTPYKTOPCKUX M TeXHOJIOTUUeCKUX TOoApa3zesieHnn
pPO6OTH3MPOBAHHOTO MAILIMHOCTPOUTETBHOTO U IPUO0POCTPOUTENBHOTO TIPeTIPUSITHH;

— KaueCTBEHHBIX M KOMMYECTBEHHBIX XapaKTePUCTUK OCHOBHBIX TEXHOJOTMUECKUX MeTO[0B
pobOTH3MPOBAHHOTO ITPOU3BOACTBA;

- TIPOW3BOACTBEHHBIX CBSi3el, OMNpeJessioX BO3MOKHOCTb —0OOecrieueHHsi SKOHOMUYeCKOH
3¢ peKTUBHOCTH pOOOTU3UPOBAHHOTO MPOU3BO/ICTBA;

YMeHus:

— onpe/ieNisTh PeXKUMbI pOOOTH3NPOBaHHOM 00pabOTKH 1 cOOPKH;

— BbIOMpaTh 000PYAOBaHKE U TIPOMBIIIJIEHHBIE POOOTHI;

— OLIeHMBATh TOUHOCTb U HaJ|eXKHOCTh MPUCIIOCOO/IEHNH TIPOMBILIIEHHBIX pOOOTOB;;

HABbIKU:

— 0hOpMJIATE TEXHOJIOTUUECKYIO JOKYMEHTALHIO;.
OIIK-9

3HAHUA:

— XapaKTePUCTUKU TUTIOBBIX TEXHOJIOTMYECKUX MTPOLIeCCOB POOOTH3MPOBAaHHOTO TIPOMU3BO/ICTRA;

— OCHOBHBIX TIOHATHM B 00/aCTM TeXHOJOTMM POOOTH3MPOBAHHOIO MAIIMHOCTPOEHUS U
prbOpOCTpOeH S,

— 33Ja4  TEeXHOJOTHUYeCKOW  TOATOTOBKM  POOOTU3MPOBAaHHOTO  MALIMHOCTPOWUTENBHOTO U
nprbOPOCTPOUTENHHOTO TIPOM3BO/CTB;

- MeTO/[bl IPOEKTUPOBAHUSI TEXHOJIOTMYEeCKUX MPOLieCcCOB POOOTH3MPOBAHHOTO MTPOU3BO/CTBA;

- MeToAbl  TIONyueHWs]  3arOTOBOK B pOOOTH3MPOBAaHHOM  MAlIMHOCTPOWUTENBHOM |
npuOOPOCTPOUTEILHOM IPOM3BO/ICTBAX;

- 0COOEHHOCTM pacueTa TEXHOJIOTMYECKUX DEXUMOB IIpH TIPOEKTHPOBAaHWM TeXHOJIOTWYeCKUX
TMpOL[eCCOB POOOTU3MPOBAHHOTO MPOM3BO/ICTBA;;

YMeHuUsi:

— MPUMEHSTh MeTOAbI POO0OTH3aIMK TEXHOJIOTUYeCKUX MPOLIeCCOB;

— MPOBOAUTE OLIEHKY TOUHOCTH POOOTH3UPOBAHHBIX TEXHOJIOTMYECKHX TTPOLIeCCOB;;

HABbIKU:

— pa3pabarbiBaTh MaplIpyTHBIE U OTlePaljiOHHbIe TEXHOTIOTMUYeCKHe MPOoLieCChl MexaHoo0paboTKy,

COOpKH y3/I0B ¥ arperaToB MexaTpOHHBIX U POOOTOTEXHUYECKUX CUCTeM, COOPKM M MOHTa)Ka TIe4aTHBIX
TUIaT B 5 yCIOBUSIX pOOOTH3MPOBAHHOTO TIPOM3BO/ICTBA;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnynmaa TEXHOJIOI'A POBOTU3NPOBAHHOI'O ITPOU3BOACTBA saBnsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 mporpaMMbl IOATOTOBKH 110 HanpasieHuto 15.04.06
MexampoHuka u pobomomexHuka.

CogepxaHue AUCLMIUIMHBIL SB/ISETCA JIOTM4YecKUM Inpogos/pkeHueM gucuuiuiiH: COBPEMEHHASA
TEOPUSA YIIPABJIEHUSI POBOTOTEXHUNYECKHUX CUCTEM.

CopepXaHvie AUCHUATIMHBI SIBASIETCSI  OCHOBOM  [I/ISI  OCBOEHMS  JAMCITUTLIVH: BBIHOHHEHI/I]:E,
IIOAI'OTOBKA K  IIPOOERYPE 3AIIINTHI n 3AIINTA BBIITY CKHOU
KBA/INMOVNKATTMOHHOUM PABOTDBI.

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

e [ICK-2.1 — CriocobeH coCTaB/isATE MaTeMaTHuecKre MOJIeNH, TPOU3BOAXTE PACUueThl U TIPOeKTUPOBaHUe
MeXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM, X TOJCUCTEM, BKIIOUAsi UCTIOTHUTE/bHEIE,
MH(pOPMaLMOHHO-CEHCOPHBIe U YIpaB/Isiole MOAY/IN



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-4

OIIK-9

1

Paspen 1. Beegenue. CyliHOCTb aBTOMaTH3aLMK U pobOTH3ALUN
POM3BO/ICTBEHHBIX MPOLIECCOB. MIcTOpUUeCcKHii 0630p OCHOBHBIX 3TaroB
aBTOMAaTU3aL[UA.

18

EN

I

11

Paspen 2. O6uyue Bonpockl aBroMaru3anuu. OCHOBHbIE TEDMUHBI U
orpeneneHus. COL[I/[EUI]:HBIE Y TEXHUKO-3KOHOMHYEeCKHE MPEeAToCbIKA
aBTOMaTl/BaLU/II/l.]_[e]II/I aBTOMaTH3alyu. TEOpl/IH TIPOU3BOJUTE/IBHOCTH
TPY/la KaK HayuyHasi OCHOBa aBToMaTh3aliui. OCHOBHBIE TyTH MOBbILLIEHHs
3¢ beKTHBHOCTH TPOM3BOACTBA.

20

12

12

12

11

Paszien 3. OCHOBHBIE 3Tanbl ABTOMAaTH3alMH. ABTOMATH3als pabouero
1uKia obopyzsoBanust. Co3jaHue aBTOMAaTH3MPOBAaHHBIX M aBTOMaTHueCKUX
mnmi. KomnnekcHas aBromarnsanysi. CosgaHne rubKux
aBroMatn3supoBaHHbIx cucreM (I'TIC). Knaccudukarus I'TIC. DneMeHTsI
T'TIC (o6pabarbiBaroLLjasi, TPaHCIIOPTHAs, CK/Ia/ICKasi U KOHTPOJIbHO-
n3MepUTe/IbHasl UeHKH U JIp.).

21

12

12

12

11

Paspen 4. IlenieBbie MexaHH3Mbl aBTOMaTH3HPOBaHHOI0
NPOU3BOACTBA. MexaHNU3Mbl TPAHCIIOPTUPOBAHUSL. ABTOMAaTH3aLlys
3arpy304YHO-Pa3srPy30UHbIX OrNepaLyii (MarasuHel, mwrabeasHbe
yCTpoiicTBa, GyHKepbI). YCTPOiiCTBa OpHEeHTALUH, TUTaTe !, OTCEKaTeNH,
HAKOMUTe M. AHA/IU3 KOHCTPYKLMU JleTaslel C TOUKH 3peHust
ABTOMAaTU3aLMU TPAHCIIOPTUPOBAHUS U 3arPy3KHU.

20

12

12

11

Pa3spen 5. ABToMaTu3anus MpoLeccoB MexaHoo6paboTKu. CHUCTeMbl
yIipaB/IeHHs] aBTOMAaTHU3UPOBaHHBIM 000pyzoBanueM. Ctanku ¢ UITY
(ob11jast XapaKTepHUCTHKA ¥ 0COGEHHOCTH TTPOEKTUPOBAHHUs! OTIepaLiHii).
Pa3pab0oTKa KOHLIeM MY THOKOW CTAaHOYHOM CHCTeMBI (THIIOBbIE MOAY-/
TeXHO/IOrM4eCKOro 060py/j0BaHHUsI, TPAHCIIOPT, BCIIOMOraTe/bHbIe
YCTPOWCTBa).

20

12

12

12

11

Pa3paen 6. ABTomaTH3anus c00pOYHOro MPoOM3BOACTBA. 3a/jauH,
peliaeMble aBToMaTH3aLueii c6opki. CocTaB TeXHOJIOTMYECKOro TpoLiecca
aBTOMaTHuecKoil c60pku. ITopsiioK pa3paboTKU TeXHOIOTHYECKOTro
TpoLjecca aBToMaTuueckoi c6opku. Ye/ioBrsi COGMPaeMOCTH JeTasleid.
BasupoBaHue fjeTasieit py aBTOMaTH4ecKoi c6opke. TeXHOMOrMYHOCTh
KOHCTPYKLIMHK JieTaseii u c6opounsix efuHuL. O6opyzoBaHue st
aBTOMaTHUeCKoil C60pku. THUIOBbIe COOPOUHBIE COe/MHEHHUSI.

20

12

12

12

11

Pa3pen 7. ABTomaTH3anus KoHTpos. Kinaccudukaiys MeTozoB 1
Cpe/iCTB KOHTpPO/1. CHCTeMbI TaCCUBHOTO M aKTUBHOTO KOHTPOJISL.
KonTponsb B nporjecce MexaHoo6paboTku. IIpuMeHeHre cucteM
TexHU4eCKoro 3peHust (CT3) asist KOHTPOIIS U YIIpaB/IeHust
TeXHOJIOTMYeCKUMH TpOoLieccaMu.

20

12

12

12

11

Paspen 8. IIpombiieHHbie poborsl (ITP) u podoToTexHHUeCKHE
KoMIIeKcbl. OCHOBHbIE 5KOHOMUYECKHE U COLia/IbHbIe MPeOChITKI
BHezipenusi [TP. Knaccudukanus ITP. Cucrems! ynpaeienus I1P—
TO3UL{IOHHAs1, KOHTYPHast, KOMOMHMPOBaHHas (CTPYKTyPHbIE CXeMbI,
TIPUHLIAIILI paboThl). AZJANTHBHBIE U MHTE/IEKTYalbHble POOOTEI.
Vicnonb3oBanue TIP B TeXHOIOrMYeCKUX rpoLeccax.

21

12

12

12

11

Pazpen 9. TexHosornueckue muHuM. Knaccudukalys TeXHOIOrMYeCKUX
JIMHUH (10 OpraHM3alMOHHBIM, KOHCTPYKTUBHBIM M KOMITOHOBOUHBIM
npu3Hakam). TexHOIOrnyecKue U KCIUTyaTalMoOHHbIe XapaKTepPUCTUKH
TEeXHOJIOTUYeCKUX JTMHUM. ABTOMaTl/IBI/lpDBﬂHHBIe Y aBTOMaTu4veckue
JIMHWH C yTIpaBJ/isieMbIMUA TeXHOJIOrH4eCKHUMH IpoLieccaMu (l'IpPlHLU/Il'l]:I
MOCTPOEHUs], PelllaeMble 3a/jauu, MPaKTHUeCKHe NIPUMepbI).

20

12

12

12

Bcero 3a 11 cemecTp

180

68

34

17

17

112

100

100

Bcero no pucuuninHe

180

68

34

17

17

112

100

100

3.2. Ay[UTOPHBIN IPAKTUKYM

Homep 1 HauMeHOBaHHe
pa3jena AMCHMILUIHHbI

Tema NMPAKTHYECKOIro 3aHATUA

Oo0neMm,
ay/. yacos

Pazgen 2. O61ue BOpoCk!

POGOTHBaL[I/IH MMPpOU3BOACTBA KaK MHCTPYMEHT IOBBILLIEHUA

4

aBTOMaTHU3aLuu. TIPOU3BOJUTE/ILHOCTH TPyZa
7 Pasgen 3. OcHOBHBIe 3Taribl I'bK1e POM3BOJCTBEHHBIE CHCTEMBI KAK MHCTPYMEHT 5
aBTOMaTHU3aLuu. TMOBbILIeHHs 3¢ (EKTUBHOCTH MTPOU3BOACTBA

Pasgen 6. ABromaTtu3sanus
cOOpOUHOTO TPOM3BO/CTRA.

MeTo/bl aBTOMaTHU€e CKOM COOPKH.

Pazgen 9. TexHonoruueckue
JIUHUH.

[IpUHLUIIEI TOCTPOEHUST aBTOMAaTH3UPOBAaHHbBIX U
aBTOMaTHUeCKUX JTMHUM.

Bcero 3a 11 cemecTp

17

6
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3.3. JIaGopaTopHbIii NPAKTUKYM

O0Bem,
Ne Homep u HanMeHOBaHMe pa3jesa
Tema /1a00paTOPHOro NPaKTHKyMa ayn.
n/n JUCIUILTHHBI
4acoB
1 Pasgen 4. LleneBble MeXaHU3MbI HccnenoBanue NpoMBIILIIeHHOTO poboTta 4
aBTOMAaTHU3UPOBAHHOI'O IIPOM3BO/CTBA. PM-01 B cocrase PTK.
7 Pa3gen 5. ABromarusanys rpoLeccoB [IpoekTripoBaHre TeXHOJOTHMYeCKUX NPOLeCCOB 4
MexaH000paboTKH. [1s1 cTaHKoB ¢ YITY
ABTOMAaTU3MPOBaHHEIN KOHTPOJIb
3 |Pa3gen 7. ABromarusanysi KOHTPOJISL. ¢oTO111a0/I0HOB TIeYaTHBIX I1/1aT C 4
npumeHenvem CT3
4 Pa3pgen 8. ITpombiiienHbie poboTsl (ITP) |MccnenoBaHye paboThl KOHTPOJIBHO- 5
1 poOOTOTeXHUYeCKHe KOMIUIEKCHI. COPTHPOBOYHOI'O aBTOMaTa.
Bcero 3a 11 cemecTp 17
3.4. CamocrosTenbHas pabdora crygenrta (CPC)
Ne Homep 1 HanMeHOBaHue Oomnem,
CojaepixaHue yue0HOro 3a/JaHusl
n/n pasfaesa AMCLUIIMHBI 4acoB
W3yueHue nipelyCMOTPEHHBIX IPOrpaMMOi AUJAKTUUEeCKUX
1 |Pa3pmen 1. Begenue. Y PEAY P porpam AL 16
e/IMHUL] 110 JIEKL[USIM U PeKOMeH/1yeMOii TuTeparype.
V3yueHue npeZyCMOTPEHHBIX MPOrpaMMON AUJAKTUUeCKUX
Pazgen 2. O6iire BOMPOCHI Y PEAY P porpam AN
2 eIMHUL] T10 JIEKL[USIM U PeKOMeH/1yeMOii JIuTeparype. 12
aBTOMAaTH3aL1H.
IMoaroroBka pedepara.
W3yueHue npeyCMOTPEHHBIX MPOrpaMMON AUJAaKTUUeCKUX
Pazgen 3. OcHOBHBIE STAIlbI Y PEAY p porpam AR
3 eIMHUL] T10 JIEKL[USIM U PeKOMeH/1yeMOii TuTeparype. 12
aBTOMAaTH3aL1H.
IMogroroBka pedepara.
Pazpen 4. IleneBbie .
MEXAHM3MbL W3yueHne nipeZlyCMOTPEHHBIX POrPaMMON AUJAKTUYECKUX
4 e/IMHUL] I10 JIEKLIUSIM U PeKOMeH/lyeMOM JInTeparype. 12
aBTOMAaTH3UPOBaHHOTO .. .
Odopmenre oTuéTa 1o siabopaTopHoii pabore.
TIPOM3BOJCTBA.
Pa3pen 5. Asromarusanys W3yueHue nipeZlyCMOTPEHHBIX IPOrpaMMOi AUJaKTUUe CKUX
5 |mpoLeccos e/IMHUI] 110 JIEKL[USIM U PeKOMeH/1yeMOii TuTeparype. 12
MeXxaHo00pabOoTKH. Odopmiienne oTuéta 1o JaboparopHoii pabore.
6 Pa3pen 6. Asromarusanys W3yueHue nipeflyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUe CKUX 12
cOOpPOYHOTO TIPOM3BO/ICTBA.  |€[MHUI] T10 JIEKI[USIM ¥ peKOMEeH/[yeMOH JTUTepaType.
W3yueHue npeyCMOTPEHHBIX IPOrpaMMOi AUJAaKTUUEe CKUX
Pasgen 7. ABromaTtusanus Y PEAY p porpam A
7 KOHTDOMS eIMHUL] T10 JIEKL[USIM U PeKOMeH/1yeMOii TuTeparype. 12
PO, Odopmiienne oTuéta 1o JaboparopHoi pabore.
Pazpen 8. IIpombliieHHbIE .
06oTs! (TTP) 1 V3yuenne npeZlyCMOTPEHHBIX POrPaMMOH AU AKTUUE CKAX
g P eIMHUL] I10 JIEKL[USIM U PeKOMeH/lyeMOM JIuTeparype. 12
poboTOoTEXHUUECKHe i N
Odopmsienne otuéta 1o 1abopatopHoii pabore.
KOMIUIEKCBI.
W3yueHue nipeZlyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUe CKUX
Pazpen 9. Texnosornueckue Y PEAY p porpau AL
9 A eJIMHUL] TI0 JIEKL[USIM U PEKOMEeH1yeMOM JIUTepaType. 12
) ITogroroBka pedepara.
Bcero 3a 11 cemectp 112
3.5. KypcoBoii npoeKkTt
INEPUO
A INTAHUPYEMOE
COJEP)XAHME JTAITA NCITIO/THEHUA
BPEMHI (4ac)
(uepenu cemecTpa)
Otan 1. Pa3paboTka T3 Ha KypcoBOe MPOEKTUPOBaHKe 2-3 5
Ortan 2. Pa3paboTka anroputMa GhyHKIIMOHUPOBAHUS 4-5 5
MPOMBIIIEHHOTO poboTa
Oran 3. PacueT TEXHOIOTMUECKUX PEXXUMOB 00pab0TKH 6-8 5
Ortan 4. AHany3 NOrpelHOCTH MO3ULMOHUPOBaHUS 9-10 5
MIPOMBILIIEHHOTO poboTa

26711




Ortan 5. PacueT ¥ KOHCTPYUPOBaHWeE TTPUCTIOCOO/IeHUs 11-12 5
Orar 6. OdbopmMiieHre pacueTHO-TIOSICHUTETLHOM 3aiCKu U 13-15 5
rpacduyeckoi JOKyMeHTal[|uu
Jrtarn 7. 3aluyra KypCcoBOro rpoekra 16 - 17 6

Bcero 3a 11 cemectp 36

4. ®OPMBbI KOHTPOJIAA OCBOEHUA NTNCIIUII/IMHBI
CEMECTP HEJE/I1 CEMECTPA
12| 3 | 4|56 | 7 |8(9/10/11|12(13 14 15 |16 17
1 Tect |JIP| | 4P| WII3 |JIP| |OP Tect, JIP | WII3 | AP | KII, jud. 3au.

YcnoBHbIe 0003HAUEHUS:

[P — nuarHocThueckasi paboTa;

Tect — Tecr;

JIP — naboparopHas pabora;

UII3 — unauBHyanibHOE MPaKTUUeCKoe 3a/IaHUE;
KII — KypCoBoO1 IPOEKT;

mud. 3au. — auddepeHPOBaHHbIMN 3a4erT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHbIE BpeMeHHbIe HHTepBasbl B

cnenyromx dpopMax:

e IMarHocTuyeckas pabora;

* TecT;

¢ jyabopaTopHasi paboTa;

e WHAMBU/Ya/JbHOE MPaKTUUeCKOe 3a/laHue;
e KypCOBOW ITPOEKT.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBogUTCA B Cl)OpMaXZ

e muddepeHMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. b. H. Ap3amacos, B. 1. Makaposa, I'. I. MyxuH. . Marepuanosesenue. M.: 3g-s0 MI'TY um. H. D.
Baymana, 2008, 351. pec.

2. B. b. Ap3amacos, A. A. UepenaxuH. . MatepuanoBefienve. M.: Akagemus, 2013, 30 3k3.

3. B. . Bosnkomopog, A. B. MapkoB. . TexHosoryst po60Tu3upoBaHHOro npouseozactea. CI16. BT TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2012, 31. pec.

4. B. . Bonkomopog, A. B. Mapkog. . TexHo/orusi po60TH3UpoBaHHOTO npou3BozcTBa. CI16.BITY
"BOEHMEX" um. I. ®@. YctuHoBa, 2012, 75 3K3.

5. B. 1. Bonkomopos, A. B. Mapkos, A. A. I'alikoB-Anexos. [IporpamMmmupoBaHue TOKapHbIX Orieparjyii A/s
cta"koB ¢ UITY. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009, 72 3k3.

6. B. 1. Bonkomopog, A. B. Mapkog, A. A. T'aiikoB-AnexoB. . [IporpaMMupoBaHrie TOKapHBIX OTepariuii
Iu1st ctadkoB ¢ YITY. CIT6.BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2009, 3/1. pec.

7. B. . Bonikomopos, A. B. Mapkos, B. A. I'aBpuieHKo. . ABTOMarnu3MpoOBaHHOE NPOEKTUPOBaHKe
TeXHOI0THuecKkux nporjeccoB cbopku. CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHOBa, 2015, 45 3K3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — O6pa3oBarensHas miatdopma «FOpaiiT». [l By30B U CCY30B.;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. http://library.voenmeh.ru/jirbis2/ — ®yHngamenranbhas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YcTUHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MIHbOpMaLMOHHBIH [IOpTa TeXHUUeCKOro peryauposanus: HopMel, paBuia, cTaHjapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos

cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpamMMHOe obecIieueHHe:
He Tpe0yeTcs.
5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcsl.

6.3. JTaGopaTopHbIe 3aHATHA:

1. TIpoekTop;
2. AyIUTOpUS C YKCJIOM MTOCA/[OYHBIX MECT He MEeHbIIe KOJTMYeCcTBa 00yJaroImuxcs.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'SI POBOTU3NPOBAHHOI'O ITPOM3BOCTBA

AnHoTanusa paboueii nporpaMMsl

Oucoymimaa  TEXHOJIOTHUSA POBOTU3UPOBAHHOI'O ITPOM3BO/JACTBA  gBnsercs
JUCLIUIUIMHON o00si3aTe/IbHOM uYacTH 0/ioka 1 1miporpaMMbl TIOATOTOBKM I0 HaripaejieHuto 15.04.06
MexampoHuka u pobomomexHuka. JIMCLUIIMHA peanu3yeTcsa Ha ¢akynsTere O EcTecTBeHHOHayuHbIH BI'TY
"BOEHMEX" um. [].®. YcruroBa kadepoit 02 MHXXVUHWUPUHT 1 MEHE/DKMEHT KAUECTBA.

JucLyIuiiHa HatjesleHa Ha OpMHMpOBaHUe KoMnemeHyuil:
OIIK-4 cnocobHOCTh UCIO/IB30BaTh COBPEMEHHbIe MH(OPMAIMOHHbIE TEXHOJIOTUH ¥ TIPOrPaMMHBIE CPe/iCTBa
MPY MO/Ie/TMPOBAHKMH TEXHOMIOTMYeCKUX TPOLIeCCOB;
OIIK-9 criocobeH pa3pabaTbiBaTh ¥ 0CBaMBaTh HOBOE TEXHOIOTMYeCcKoe 000pyioBaHue.

CojepkaHue AUCLIMIUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBsi3aHHBIX ¢ CofepykaHue JUCLIUIIIMHBI 0XBaThIBaeT
KpPYT BOIIPOCOB, CBSI3aHHBIX C PAcyeTOM TEXHOJOTMUeCKHWX Orepaliii W Mepexo/ioB; MPOBeJeHreM aHain3a
TeXHOJIOTUUHOCTH KOHCTPYKIMM HW37le/ni; pa3paboTKOH TeXHOJOTMUeCKUX TpOLIeCCOB MeXaHOoOpaboTKu U
cOOpKY; H3yueHHEeM TeXHO/NIOTMUeCKMX BO3MOXKHOCTe M XapaKTepUCTHK COBPEMEHHOTo 000pynoBaHUS;
0COOEHHOCTSIMH pacueTa v MPOeKTUPOBAHHMS TEXHOJIOTHUECKUX MPOLIeCCOB M3TOTOB/IEHUS U COOPKM TeUaTHBIX
M1aT; TIpUMEHeHHWeM METOJOB TIOBBILIEHUs] TOYHOCTA 00paboTKMu B yCAOBUSX pPOOOTH3MPOBAHHOTO
TIPOM3BO/ICTBA.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e TeCT;
e jylabopaTopHasi paboTa;
e UHIUBH/yaTbHOE TIPAaKTUYeCKOe 3ajlaHue;
e KypCOBOM IPOEKT.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBisgeT 5 3.e., 180 u. IIporpamMmol AWUCIUTUTUHBI
MpeAyCMOTPeHbI TIeKLMOHHbIe 3aHsATHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHeiii npakTukym (17
4.), caMocTosiTe/IbHasA pabota cryaenTa (112 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEXHOJIOT'SI POBOTU3NPOBAHHOI'O ITPOM3BOCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBsgeT 180 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue paboTbI

PexkomMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Beegenue.

V3yuyeHue ripeslyCMOTPEHHBIX
MpOrpamMMoi JUAAKTHUYeCKUX eJUHUL] [0
JIEKL[USIM U PeKOMEeH/yeMoli IuTeparype.

B. b. Apsamacos, A. A. UepenaxuH. .
Marepuanosegienve: M.: Akagemus, 2013 (1)
b. H. Ap3amacos, B. . Makapoga, I'. I. MyxuH. .
Marepuanoseznenue: M.: N3n-s0 MI'TY um. H. 3.
Baymana, 2008 (1)

B. 1. Bonikomopos, A. B. Mapkos. . Texnonorus
poboTtusuporaHHoro nmpousBocTea; CI16. BT TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2012 (1-4)
B. W. Bonkomopos, A. B. Mapkog. . TexHoorus
poboTusnupoBaHHOro npoussocTea: CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHora, 2012 (1-4)

16

Wroro no pa3geny 1

16

Pazjen 2. O0miue BOpochl aBTOMAaTH3aI[HH.

W3yueHue MpeslyCMOTPEHHbBIX
MPOTrpamMMOi TUAAKTUYECKUX eTUHUI] 110
JIEKI[USIM U PEKOMEH/IYeMOH JTUTepartype.
IMoaroroBka pedepara.

b. H. Apsamacos, B. 1. Makaposa, I I. MyxuH. .
Marepuanosegenue: M.: U3g-s0 MI'TY um. H. D.
Bbaymana, 2008 (2)

B. b. Ap3amacos, A. A. YepenaxuH. .
MartepuanoBegenue: M.: Akagemusi, 2013 (2)
B. N. Bonkomopos, A. B. Mapkos. . TexHosiorus
poboTu3upoBaHHOro rpousBozcTa: CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2012 (2)
B. 1. Bonkomopos, A. B. Mapkos. . TexHonorus
poboTu3upoBaHHOTro npou3sBocTea: CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2012 (2)

12

Wrtoro no pa3geny 2

12

Pa3pen 3. OcHOBHBIe 3Tanbl aBTOMAaTH3aI[HU.

N3yueHue ripelyCMOTPEHHBIX
MPOrpamMMOH TUAAKTUUECKUX eUHUI] 110
JIEKI[USIM U PEKOMEH/IYEMOH JTUTepaTtype.
IMoaroroBka pedepara.

B. 1. Bonkomopos, A. B. Mapkog. . TexHonorus
poboTu3npoBaHHOro rpoussoicTea: CII6. BT TY
"BOEHMEX" um. 1. ®. Yctunosa, 2012 (4,5)
B. 1. Bonkomopos, A. B. Mapkos. . TexHonorus
poboTtusupoBaHHoro npou3sBocTea; CI16. BT TY
"BOEHMEX" um. [1. ®. YctuHoga, 2012 (4,5)
B. 1. Bonkomopos, A. B. Mapkos, A. A. T'aiikoB-
Anexos. [IporpaMmMupoBaHre TOKapHbBIX
oreparyii s ctaHkoB ¢ YITY: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2009 (1)

12

Wrtoro no pasgeny 3

12

Pa31.1e11 4, I_IEJIEBLIE Me€XdHU3Mbl dABTOMAdTU3HUPOBAHHOI'0 ITPOU3BO/CTBA.

N3yueHnne rpesyCMOTpEHHBIX
MpOrpamMMoi JUAAKTHUYeCKUX eJUHUL] [0

B. U. Bonkomopos, A. B. Mapkos, A. A. 'alikoB-
Anexos. . [IporpaMMypoBaHie TOKapHbIX

12

12
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JIEKI[USIM ¥ PEKOMEHTyeMOW JTUTeparype.
Odopmiienre oTuéTa 110 J1abopaTopHOit
pabore.

orieparyii st ctaHkoB ¢ YITY: CII6.BT'TY
"BOEHMEX" um. [I. ®. Yctunora, 2009 (1)
B. 1. Bonkomopos, A. B. Mapkos, B. A.
I'aBpusieHKO. . ABTOMaTH3UPOBaHHOE
TIPOEKTUPOBaHMe TeXHOIOTMUeCKUX IIPOL[eCCOB
cbopku: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2015 (1)
B. . Bonkomopos, A. B. Mapkos, A. A. I'alikoB-
Anexog. [IporpaMmMupoBaHue TOKapHBIX
orepauuii As cradkos ¢ UITY: CII6.BT'TY

"BOEHMEX" um. 1. ®. YcruHoga, 2009 (1,2)

Wrtoro no paspeny 4 12
Pazgen 5. ABToMaTH3alys NPOLECCOB MEXaHO00PadoTKH.
B. U. Bonkomopos, A. B. Mapkos, A. A. 'alikoB-
Anexos. . I[IporpamMmmMypoBaHue TOKaPHBIX
orieparyii s ctaHkoB ¢ YITY: CII6.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2009 (2)
N3yuenue npeyCMOTpeHHbIX B. 1. Bonkomopos, A. B. Mapkos, B. A.
MporpaMMoil AUJaKTHUYeCKUX eJUHUL] 10 I'aBpuneHKo. . ABTOMaTU3MPOBaHHOE
JIEKL[MSIM Y PeKOMEeH/1yeMOii JluTepaTtype. | TPOEKTUPOBaHUe TeXHOIOTHYeCKHX MPOLiecCoB 12
OdopmieHne oTuéTta 10 1abopaTopHOH c6opku: CIT6.BI'TY "BOEHMEX" um. [I. ®.
pabore. YcrunHosa, 2015 (2)
B. . Bonkomopos, A. B. Mapkos, A. A. I'alikoB-
Anexos. . [IporpaMMupoBaHie TOKapHbIX
orepanuii Ass craskos ¢ UITY: CII6.BT'TY
"BOEHMEX" um. 1. ®@. YcruHoBa, 2009 (2)
Wroro no pa3geny 5 12
Pazgen 6. ABToMaTH3anys COOPOYHOro MPOU3BOACTBA.
B. 1. Bonkomopos, A. B. Mapkos, B. A.
l'aBpusieHKO. . ABTOMaTU3MPOBaHHOE
MPOEKTUPOBaHUE TEXHOIOTMUeCKUX MPOLIECCOB
c6opku: CII6.BTTY "BOEHMEX" um. /1. ®.
N3yuenue npesycMOTpeHHBIX YctuHoBa, 2015 (6)
rporpaMMoii AujakThuueckux equuui] no | B. Y. Boakomopos, A. B. Mapkos. . TexHosorus 12
JIEKI[USIM U PEKOMEHIyeMOH uTepatype. | poboTr3upoBaHHOro npouseogactea: CII6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2012 (2)
B. 1. Bonkomopos, A. B. Mapkos. . TexHonorus
poboTtu3upoBaHHoro npouseoacTea: CI16.BTTY
"BOEHMEX" um. 1. ®@. YcruHoBa, 2012 (2)
Wrtoro o pasgeny 6 12
Paspen 7. ABTomMaTH3anMs KOHTPOJIA.
N3yuenue npeyCMOTpeHHBIX B. W1. Bonkomopos, A. B. Mapkos, B. A.
MpOrpaMMol AUJaKTHUYeCKUX eJUHUL] 10 I'aBpuneHKo. . ABTOMaTU31MPOBaHHOE
JIEKLIUSIM U PeKOMeH/1yeMOii uTepaTtype. | TPOeKTUPOBaHUe TeXHOIOTHnYeCKHX MPOoLiecCcoB 12
OdopmieHne oTuéTa 10 J1abopaTopHOH c6opku: CIT6.BI'TY "BOEHMEX" um. [I. ®.
pabore. YcruHoga, 2015 (7)
Wrtoro no pazpeny 7 12
Pa3zien 8. ITpombiiiieHHbie po6oThI (ITP) 1 po0oTOTEXHHUYECKHE KOMILIEKChI.
B. 1. Bonikomopos, A. B. Mapkos. . Texnonorus
poboTtusupoBanHoro nmpouseoacTea: CI16.BTTY
"BOEHMEX" um. []. ®. YctuHoBa, 2012 (2-6)
N3yueHue ripesyCMOTpPEHHBIX b. H. Ap3amacos, B. V1. Makapoga, I I. MyxuH. .
TpOrpaMMOoil AWJAaKTUUeCKUX eJUHUI] TI0 | MarepuasnoBesenue: M.: M3a-so MI'TY um. H. 3.
JIEKLIUSIM U PeKOMEeH/1yeMOU JIuTepaType. baymana, 2008 (3) 12
Odopmienre oTuéTa 1o 1ab0paTopHO B. 1. Bonkomopos, A. B. Mapkos. . Texnonorus
pabore. poboTtusupoBaHHoro mpouseoacTea: CI16.BTTY
"BOEHMEX" um. [1. ®. YctuHoBa, 2012 (2-6)
B. b. Ap3amacos, A. A. YepenaxuH. .
MartepuanoBegenue: M.: Akagemusi, 2013 (3)
Uroro no pa3geny 8 12
Pa3pen 9. TexHonoruueckue JTMHUM.
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N3yuenue ripesyCMOTpPEHHBIX B. 1. Bonkomopos, A. B. Mapkos. . TexHonorus 12
MPOrpaMMOi IUJAKTHUeCKHUX eJUHUL] 10 | poOoTH3upoBaHHOTO npon3sBozcTea: CII6.BI'TY
JIEKL[USIM U PeKOMeH/yeMOii TuTeparype. "BOEHMEX" um. []. ®. YctuHoBa, 2012 (2)
IMoaroroBka pedepara. B. 1. Bonkomopos, A. B. Mapkos. . TexHonorus
poboTusnpoBaHHOro nmpoussocTea: CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2012 (2)
Wroro no pa3geny 9 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'YSI POBOTU3UPOBAHHOI'O ITPOM3BOICTBA

®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

* TeCT;

e WHAMBH/Ya/JbHOE MPaKTUUeCKOe 3a/laHue;
e jabopaTopHasi paboTa;

e KypCOBOM IPOEKT;

e uddepeHIPOBAHHBIN 3a4eT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTallys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

Tect
Konnuecrso BorpocoB B Tecte oT 10 g0 15. 5151 ycremHo cjauv HeoO0X0AWMO BEpHO OTBETUTD Ha
60% Bormpocos u boree.

VHauBHya/IbHOE PAKTHYECKoe 3a/jaHHe

VHavBHyanbHOe TIpaKTAYeCKoe 3a/laHre TIpe/CTaB/IsieTCsl B leyaTHOM BUze. BeimosnHenve
MPaKTUYeCKOT0 3a/IaHUsI 3aCYUTHIBAETCSI TTOC/Ie 3al{UTh paboThI (BK/IIOUaeT B cebst 0K/Iaz CTYeHTa OTBEThI Ha
BOMPOCHI MperofiaBaTeris).

JTa6oparopHas paGora

Ionyck K 1abopaTtopHoit paboTe.
TonycK K BBITIOJTHEHHIO JTabopaTOpPHOM paboThl BO3MOXKEH JIHIIIb TIPU HATUUKH Y OpUTaZibl [eUaTHBIX (OpM,
HeoOXOJUMBIX /ISl 3aMMCH Pe3y/IbTaTOB U3MEPEHH, U TT0C/Ie TIOJIOKUTETbHBIX pe3y/IbTaToB CoOece/[0BaHus 110
Teme J1abopaTOpHOM paboThI.
Oruer 1o JIP
Oruert 1o slabopaTopHoOM paboTe MpeCTaB/IsSeTCs B TIEYaTHOM BH/ie B Jopmare, rpeyCMOTPEHHOM I11ab/I0HOM
oTueTa 1o j1aboparopHoii pabote. BriroHeHre 1abopaTopHO# paboThl 3aUUTHIBAETCS ITOC/IE 3aAIUThI OTYETa.
3aimra oT4eTa MpoXoguT B hopMe OK/Iazia CTYZeHTa 10 BLINOJHEeHHO!H paboTe v OTBETOB Ha BOITPOCHI
TiperioJiaBareJisi.

KypcoBoii npoekT
BhIrosiHeHHBIM KypCOBOW TIPOEKT Ipe/CTaB/IseTcs B reyaTHoi ¢opme. [IpaBuIbHO BBITIONMHEHHBIN U
oopmIIeHHBIN KyPCOBO# MTPOEKT 3aCUMTHIBAETCS TIOC/Ie 3all{UThHI €r0 CTYAEHTOM.
KypcoBo#i poeKT 1poxoAuT B popMe 3alllUThl C OTBETAMU Ha BOMPOCHI perofaBare’is.
MakcuMasnbHYH0 OLIeHKa 3a KyPCOBOH MPOEeKT hOpMUPYETCS CeYIOIM 006pa3oMm:
- eC/M cofiepykaHue U ohopM/IeHHe KypCOBOTO MPOEKTa COOTBETCTBYIOT YCTAHOBIEHHBIM TPeOOBaHHUSM;
- €CJTU CTYZIEHT JIaJT TIO/THBIE OTBEThI Ha BCe BOTIPOCHI TIPerofiaBaTelis.
OCHOBaHUSIMU [I/1s1 CHYDKEHHSI OLIeHKH SIBJISTFOTCSI:
- HeOpe)KHOe BLITIO/THEHHE;
- HU3KOe KaueCTBO rpaduueckoro Marepuasa (HeBepHbI BbIOOD MaciiTaba uepTeskeid, OTCYTCTBHe yKa3aHHsI
eIMHULL U3MepeHus Ha rpadukax);
- OTCYTCTBUE HeOOXO[UMBIX MOSICHEHUH, PACY€TOB, PUCYHKOB M CCBIIOK Ha JIUTEPATYPY;
- Ha/jIMuye OIMOOoK B pacyeTax;
- JomyLleHHbIe OLIMOKHY MPYU OTBETAX Ha BOTIPOCHI NperiofiaBareyis.
KypcoBoii IpOeKT He MOXKeT ObITb TIPUHSAT U TIOAJIEXKUT A0paboTKe B Ciiyuae:
- OTCYTCTBUsI HeOOXOTUMBIX pa3fiesioB B PACUETHO-TIOSICHUTE/ILHOM 3aITiCKe;
- DOMBIIIOTO KOJIMYECTBA OIIMOOK B paCueTHO-TIOSICHUTETBHOM 3aTIHCKe;
- OTCYTCTBUSA HeOOXOIUMOM KOHCTPYKTOPCKOM /JOKYMEHTALINH;
- OTCYTCTBUS HEOOXOIUMOHN TeXHOOTUYECKOH JOKyMEHTAI[HH;
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- BBIMOJTHEHUS] KOHCTPYKTOPCKOM M TEXHOJIOTMUECKOU JIOKYMeHTAIuu C HapyieHusiMy TpeboBanuii ECK/I u
ECTI.

JuddepenuupoBaHHbIil 3a4eT

Eciu cTygeHT He Habpan HeoOX0JUMOe KOJTMYeCTBO OAsI/IOB COTIACHO TEXHOIOTUYECKOH KapTe, TO eMy
ZlaeTcst BOSMOXKHOCTH ciaud uddepeHIIMPOBaHHOT0 3aueTa Ha CJIeIyIOIIUX YC/IOBUSIX: CTYAEHTY 3aZlaeTCsl TpPU
Borpoca. [Ipy npaBuUIEHOM OTBeTe Ha BCe BOMNPOCHI B BEJOMOCTb POCTABISETCS OLIEHKA «OTJIMYHO», MU
MpaBUILHOM OTBETE Ha /iBa BOMPOCA — «XOPOLIO», IPU MPaBUJILHOM OTBETE Ha OJWUH BOIPOC —
«Y[,0BJIETBOPUTE/IBEHO», ITPH HEelPaBU/IbHOM OTBeTe Ha TPU BOIPOCa — «HEY0BIeTBOPUTEIEHO». Borpoce! AJis
nrddepeHIIPOBaHHOTO 3aueTa yKa3aHbl B Y MK AUCIATIIHEL
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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6 11 |Pa3gen 1. BBegenue. 18 2 2 0 0 16 4 4 Tect
Pazpen 2. O0mue NHpvBuayanbHOe

6 11 |Bompocsl 20 8 4 0 4 12 12 | 12 | mnpakTuyeckoe
aBTOMaTH3aI[HUH. 3aaHKe

NupuBrayanbHOe

6 | 11 [PaAend.OcuoBbie |, | o | 4 | o | 5 | 13 | 12| 12 | npakrmueckoe

Tanbl aBTOMaTH3aI[UH.
3aaHKe
Pa3pen 4. IleneBbie

6 11 [MexaHu3MBIL 20 8 4 4 0 12 1 | 12 JTabopaTtopHas
aBTOMaTHU3MPOBAHHOTO pabota
NMPOU3BO/CTBA.

Pa3pen 5.

6 1 ABTOMaTH3aLuUA 20 8 4 4 0 12 12 | 12 JTabopaTtopHas
MPOLEeCCOB pabora
MeXaH000pPadoTKH.

Pa3pen 6.
ABTOMaTu3anus WHpuaBryansHoe

6 11 20 8 4 0 4 12 12 | 12 | npakTuyeckoe
coopouHoro

3aJaHKe
NpPOU3BOJCTBA.
Pazpen 7. JlaboparopHast

6 | 11 |ABromarmsauus 20 8 | 4| 4 | 0 | 12 |12] 12 parop

pabota
KOHTPOJIS.
Pazpen 8.
IIpoMmbliiLIeHHbIE TTa6OPATODHAS

6 | 11 |po6orsI (IIP) u 200 9 | 4| 5| 0 | 12 12|12 parop

pabora
PO0OTOTEXHHUECKHE
KOMIL/IEKChI.
Pa3zpen 9. KypcoBoii

6 11 |TexHo/siorHuyecKue 20 8 4 0 4 12 12 12 TPOEKT,
JIMHUM. Tect

Bcero 3a 11 cemectp 180 | 68 | 34 17 17 112 | 100 | 100
Bcero no gucurmuinae 180 | 68 | 34 17 17 112 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-4
Ne 1

Ne 2
Ne 3

Ne 4

Ne 5
Ne 6
Ne 7

Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

/151 4ero BBINOJIHAETCS FOCTUPOBKa?

ITpuBeauTe npuHIMII pabotel EMD

TexHUYeCKH MPorpaMMa [ijisi TIPOMBIIIIZIEHHOTO poboTa mpe/icTaBsieT coboi
TI0C/IeZI0BaTeIbHOCTE MO3WLIHHI, KOTOPBIE TO/KEH TIPOUTH MaHUTTY/IATOp poboTa -
riosioxkeHut Touek octpus nHcrpymenTa (TCP, Tool Center Point). Tako#i mipotiecc
CO3/IaHUS UCTIOTHSAEMOM TTPOrPaMMBI [Ijisi KOHTPOJiepa poboTta

Has3blBaeTCs Y TIpeJjHa3HauaeTcs JJist TOro, uToObl 3aJaTh
nonoxeHre TCP B npocTpaHCTBe «Ha X0Ay». JTO O3HauaeT, YTO UCIOIHsIeMast
TiporpamMma TiepefjaeTcsi poOOTY «TIOPLMOHHO», U OH He XPAHUT U He 3HAeT BCIO
NporpaMMy 3apaHee.

7151 uero UCTOMb3yIOT CPe/ICTBA CO3/laHuUs MOjie/ield ¥ UMUTAIUM [leHCTBUH
TeXHUUeCKUX KOMILIEKCOB.

B kakom ciiyuae Beiouparot Offline-niporpammupoBanue

CucteMbl yripaB/ieHHsI MAaHUTTYISTOPAMU U UX K/IacCUDUKALIUS

luknoBoe yrnpaB/ieHue IporpaMMHUpYeT M0C/Ie[0BaTe/TbHOCTh BBIIOTHEHHUS ABWKEHUN U
YC/IOBUYSI Hauajia U OKOHYaHUS [IBU)KEHUH; TI0JIoXKeHUe, 10 KOTOPOU UJeT IBUKeHUe,
3a/lat0TCsI HA CaMOM MaHUIIYJ/ISITOpe, a He B [IpOrpamMmme; CKOPOCTb IlepeMeLeHus
onpeJensieTcs Y TaKKe He 33/laeTcsl B IporpaMMe

[IpuBeguiTe ripriMepsl s13bIKOB NIpOrpaMmupoBaHus 11P

Kakoti 361K MpOrpaMMHUPOBAHUS SIB/ISIETCST 0a30BbIM U ITIOUEMY?

[ToueMy mosib30BaTeISIM MOCTOSIHHO MPUXOIUTCS M3yUaTh HOBBIM SI3bIK KaXK/IbIi pa3,
KOT7Ia OHH MCTIO/IB3YIOT HOBOe 00opyoBaHue?

Hamnpumep, po6ote! Fanuc ucnone3ytot 51361k Karel (Ha3BaHMe Takoe OH MOTy4YuI B
yecTb Kapesia Yaneka), Yaskawa ucnonssyetr INFORM, Kuka - KRL, a ABB umeer
CBO#H s13bIK TIporpaMmypoBanusi RAPID. Hekoropble cpefibl TpOrpaMMUPOBaHust 0011[ero
Ha3HaueHus, Takve Kak ROS Industrial (Robot Operating System Industrial), HaunHatoT
TIpeJiylaraTh CTaHAapTU3UPOBaHHbIe [lapaMeTpBl.

Bonpocbl 3akpbimoeo muna:
17151 MPOMBIILITIEHHBIX POOOTOB C THEBMAaTHUe CKUM ITPUBO/IOM B OCHOBHOM
UCITIOJTB3YIOTCS CUCTEMBI YTIPaB/IeHuUs

ITukosele.
[TosunmoHHEIe.
KouTtypHLIe.

KoMOuHMpOBaHHEIe.
N3 nepeunicnenssix npermyiects HE 0THOCKMTCA K THEBMOIIPUBOZAM

IIpocToTa 1 Ha/IeXXKHOCTh KOHCTPYKLIMH.

Bricokasi CKOPOCTb BBIXOJHOTO 3BeHa MPUBOJA: MPHY JUHeHHOM nepeMeltienuu Ao 1000
MM/C, TIpH BpaleHun — Ao 60 06/mMuH.

BbIcoKast CTaOMTBHOCTb CKOPOCTH BBIXO/IHOTO 3BEHA ') BLICOKUN KO3(UIUEHT
ronesHoro Aeticteus (10 0,8).

YpoBHeM, Ha KOTOPOM peasM3yeTcs 3a/jaua aJJaliTUBHOTO YIIPABJIEHMSI, SIB/ISIETCS
IlepBrIii.

Bropoii.
Tpetuii.

UeTBepThIid
K patuvikam BocripusiTvsi BHellHel cpeabl [P oTHOCsATCS
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

,Z[aTLII/IKI/I TPUKOCHOBEHHUS, IMPOCKA/JIb3bIBaHHS, Y/IbTPDA3BYKOBBIE Y CBETO/IOKALIMOHHbIE
AaTYUKKU PaCCTOAHMSA.

CHIOMOMEHTHBIE [JaTuMKH, JaTYMKK 00ecrieyeHus epeMereHri UCIIO/THUTEeTbHBIX
opraHoB pobora. 1K -8

YnbTpa3BYKOBbIE U CBETOOKALIMOHHBIE AAaTUMKWA PACCTOSIHUS, TeMIlepaTypHble JaTuuKu,
JaTYNKU YPOBHSI.

JTaTuyKy CKOPOCTH U TIOJIOKEHUST UCTTOJTHUTETbHBIX OPraHoB poboTa.

CoBokynHocTh PTK, cBA3aHHBIX MeXy COO0H TPAHCTIOPTHBIMU CPe/ICTBAMU U
CUCTeMOM yIpaB/ieHus], WK HeCKOMbKUX eIUHHI] TEXHOI0TUeCKOro 060pyjoBaHus,
06CTY)KMBaeMOT0 OZHUM WA HeCKOJBKUMHU T1P 717151 BBITTOJTHEHHS OTIepal{iit B TIPUHSATOM
TEXHOJIOTUUEeCKOM TOC/Ie[JOBATe/IbHOCTH, Ha3bIBAeTCsl POOOTU3MPOBaHHBIM
(po6OTH3HPOBaHHOIA)

Mopgynem.
YuactkoM.
TexHoIOrMUeCKOU JIMHUEH.

Iexom.
Oco6eHHOCTBIO KPYTOBOM KOMIIOHOBKH C Haro/ibHbIMU [1P siBiisieTcst:

MeHbl11asi MaTepUasoeMKOCTb, a TAKXKe ITPOCTOTA MPOBeJeH!s MPOMUIAKTUIE CKUX
paboT 1 peMoHTa.

MeHbl111as 3aHMMaeMast I/I0Lab.
MeHbl11ag MaTepruasToeMKOCTb.

MeHb111as1 CTOUMOCTb.
Kakyto 0CHOBHYIO 4aCTh UMeeT KaXK/IbIii MOOU/BbHBINA po6oT?

Manunynarop
['ycenuwpl

[JBrKyllleecs 11acCH C aBTOMaTUUeCKUMH IPUBOJaMU
30HOI1 06C/TyKUBaHUSI MAaHUTTY/IITOPA HAa3bIBAETCS

[MoABWXHOCTD MaHUIY/ISITOPA MPY 3aMKCUPOBAaHHOM (HEMoABIKHOM) CXBaTe.

Yucsio He3aBUCHMBIX 00001[eHHBIX KOOP/IMHAT, O/[HO3HAYHO OTIPE/Ie/ISIOIIIEee MOI0KEeHUe
CXBaTa B TIPOCTPAHCTRe.

YacTb MpOCTPAHCTBA, OTPAHUYEHHAsT TIOBEPXHOCTSIMH, OTM0AOIMMHU K MHOXE CTBY
BO3MO)KHBIX TIOJIO’KEHUM eT0 3BeHbeB.

YacTb MpoCTpaHCTBa, COOTBETCTBYIOIIAsi MHOYKECTBY BO3MOXKHBIX T10JIO)KEHUH 1leHTpa
CxXBaTa MaHUMY/SITOPA

P ¢ abcomOTHOM MMHEHHOM TOrPeIIHOCThIO TO3UI[MOHUPOBAHMUS 1IEHTPa CXBaTa B
nuaraszose 0,2 MM < D r M < 1 MM OTHOCATCS K TpyIITie

Oc0b0BBICOKOTOUHBIX.
BEICOKOM TOYHOCTH.
CpepnHell TOUHOCTH.

MaJioil TOYHOCTH.
I'uapaBnuyeckuii NpyUBOA UCTob3yeTcs Ast [1P

Manoti rpy3omnoasemuocTi. [1K -8

19



OIIK-9

Ne 1
Ne 2
Ne 3

Ne 4

Ne 5

Ne 6
Ne 7
Ne 8

Ne 10

Ne 1

CpezHeli rpy30H0AbeMHOCTH.
Bricokoii rpy301o5eMHOCTH.

Bo Bcem Axaria3oHe rpy30rnoabeMHOCTH

Bonpocbl omKpbimozo muna:

IMousiTre pabouero opraHa MPOMBIIIIIEHHOTO poboTa

OTanbl MPOEKTUPOBAHHUS POOOTOTEXHUYECKIUX KOMITJIEKCOB

Kakue Tpe60oBaHMs K POMBIIIJIEHHBIM pOO0TaM MOTYT YBe/TMUUTEL 6e301acHOCTh Ha
IPOM3BOJCTBE?

ITogBecHsle poboThl. Bob Tpacch! ABHKeHHUS TIOBECHOTO PobOTa JO/DKHBI
yCTaHaB/IMBATHCS , 3alMIIAlOIIMe Tofiel 1 060pyoBaHKe OT
BHE3aITHOTO TafleH!s IePeHOCUMBIX 00BEKTOB. YCTPONCTBA KOHTPOJISI OTPabOTKH
TpPOrpaMMbl KOHTPOJIUPYIOT MOSIB/IeHHe 3BeHbeB PoO0Ta B ompe/je/ieHHbIX TOYKax
paboueii 30HBI. ViM MOTYT OBITH MTyTEBBIE TTEPEKII0YaTe/M, cpabaThiBaroIye rpu
TIPOXO’KZI€HUY 3BeHa Yepe3 TOUKY.

[7nst orpakieHust poOOTU3UPOBAaHHOTO KOMILJIEKCA CO BCEX CTOPOH TIPUMEHSTFOT
HECKOJ/IbKO CBETOBBLIX OaphepoB. JlakiTe paciiidpoBKY IM03. 3 Ha PUCYHKe

-

[Nepeuriciute TpU YPOBHS 3allMTHBIX 30H
TUIOBBIE 3aKOHBI yIIpaB/IeHUS poOOTaMU ¥ MaHMITY/IITOPaMH.

Kakast cxema nipe/icraB/ieHbl HA pUCYHKe?

CucTeMbl KOHTYPHOT'O YIIPaB/IeHHs TIpeHa3HaYeHbI [J1s1 OCYIeCTB/IEHHUS IBYKEHUS
3aXBaTHOTO YCTPOMCTBA M0 HEMPephIBHOM TpaeKTopuu. [IpUBUANTE TIPUMEPBHI, 7€ 3TO
MOXKeT OBITh He0OXOAUMO

Bonpocbl 3akpbimo2o muna:

Kaxkasi vHHOBaLMOHHAas! OTPAC/b IIPOMBIIIIJIEHHOCTH aKTUBHO yUacTBYeT B Pa3sBUTUU BCeX
cep ue0BeueCKoi [|esITelIbHOCTH B HACTOSIIIIee BpeMsi?

PoboToTexHuKa.

Kocmuueckast orpaciib.
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No 4

Ne 5

Ne 6

Ne 8

Ne 9

Ne 10

MarvHocTpoenue.
OCHOBHbIE K/1aCChl poOOTOB:

Mob6wbHBIe, UH(MOPMALIMOHHbIE, MAHUITY/ISILIUOHHELIE,
Mo6uibHBIe, MAHUTTY/ISIIMOHHBIE.

MO6I/ITIBHBI€, daZlaliITUBHEIEe, BEIYNC/INTE/IbHEIE. .
ITo TUITYy CUCTEM YIIpaB/IEHUSA pO6OTbI AeJATCA Ha

YrpaB/isieMble, CaMOyIIpaB/isieMble U hepapXudeCcky COMOJUMHeHHbIe.
Mo06uibHBIE U CTAl[HOHADHBIE.

HpOI’paMMHbIe, aJalITUBHBIE U UHTE/IJIEKTYa/IbHbBIE.

[1711 BBIBOZIa KOHIIEBOH TOUKM MAHUITY/IATOPA B JIFOOYIO TOUKY 00C/Ty>KHBaeMoro pobotom
TIPOCTPAHCTBA [JOCTaTOUHO

[Byx crerneHeli MOJBWKHOCTH.
Tpex crereHeli MOABMKHOCTH.

[TaTy cTeneHeil MOBUKHOCTHU.
Nepapxuueckas crpykrypa ['TIC BKIrOYaeT ypoBHUM yrpaB/ieHUs

OTnenpHBIMUA 00BeKTaMH, THOKUMU TIPOM3BO/ICTBEHHBIMU MOy/isiMu (I'TIM), TMOKUMU
aBTOMATHU3UPOBaHHBIMU yuacTKamu (TAY), THOKUMH aBTOMaTU3UPOBAHHBIMU
TexHonoruueckumu uHusmu (I'AJT), nogcucremamu I'TIC.

I'mbkymMu Ipou3Bo/ICTBeHHBIMU Moay/siMu (I'TIM), rHOKMME aBTOMAaTH3UPOBAHHBIMU
yuactkamu (I'AY), TMOKUMY aBTOMAaTU3UPOBAaHHBIMU TEXHOIOTUYECKUMH JIMHUSIMH.

IMogcucremamu I'TIC
Kakoti pyHIMIT TOCTPOEHHsT KOHCTPYKLIMH MaHUITY/ISITOPOB TTO/TyUH/T Pa3BUTHE?
OuddepeniranbHbIM.

YHuBepcabHbIi.

ArperaTHo -MOZY/IbHBIM.
CreneHb NOABWKHOCTH IIPOCTPAHCTBEHHOIO MeXaHH3Ma MOXKHO OIpeZle/IUTh 110
hopmymne

W=3n-2P5- P4
W=4n-3P5- 2P4-P3

W=6n-5P5-4P4-3P3-2P2-P1
Yro siBnisieTcss pabourM OpraHOM MaHHUITY/IsITOpa?

3BeHO.
I'atikoBepT.

YacThb UCTIOHUTELHOTO YCTPONCTRA, MpeAHa3HaueHHast /i/is HeroCpeICTBeHHOTO
B3aMMO/IEMCTBUSA C 00beKTaMK paboueli cpesibl.

[ITapvkOBUHTOBBIE TIepejauu CIysKat JJ1s
ITpeoGpa3oBaHus BpalljaTebHOTO ABWKEHHS B TIOCTYTaTe/TbHOe.

[Tpeobpa3oBaHys BpalljaTeIbHOTO ABM)KEHHS [IIeCTEPHU B TIOCTYTIaTe/IbHOE JIBIDKEHHEe
perKH.

[Nepemaun BpaijaTebHOTO ABM)KEHUS OT BeAYIIEro LIKKMBa K BeJOMOMY LIKHBY.
ONeKTpOMarHUTHBIE 3aXBaTHbIE YCTPONCTBA YAOOHBI [/ B3ITUS U MIEPEHOCA JINCTOBBIX
3aroTOBOK U TUIOCKUX U3/IeJTHi 13
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,Z[I/IHMEIFHI/ITH])IX " IapaMdrHUTHBIX MaTe€praJIoB.

®eppoMarHUTHBIX MaTepyaoB.
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