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1NEJNU3AJAYNOCBOEHUAIUCHUTIJIMHBI

Heabio npenoaaBanus TUCHUIUIUHBI « TexHOonMornu nudpoBoro Mpou3BoJCTBa» ABIgeTCs (Hop-
MHPOBAHUE Y CTYJICHTOB WH)KEHEPHBIX KOMIIETEHIIMI B 00JaCTH pa3pabOTKH, MPOEKTUPOBAHUS U
W3TOTOBJICHUS H3/IEITUI C TPUMEHEHHEM TEXHOJIOT Uil udpoBoro npousBoactea. O0yueHne ocHO-
BAMIIPOCKTUPOBAHUS PON3BOICTBEHHBIX U TEXHOJOTHUYECKHUX MPOIIECCOB MAIIMHOCTPOUTEIHHBIX
MPOU3BOCTB, CPEJICTB U CUCTEM MX OCHAIICHHUSI, C UCTIOIb30BAaHHEM LU(POBBIX TEXHOJIOTHIA MO0~
TOBKH ITPOU3BOJICTBA

3agavyaMu TUCHUIITUHBI SBIISIIOTCS:

- 06yquI/Ie 0a30BBEIMTEXHOJIOT UM I.[PI(prBOl"O IMPONU3BOACTBA U OCHOBHBIM IIpUEMaM paspa-
0OTKU I_II/I(l)pOBBIX MOI[CJ'ICfI CpEACTB U 00BEKTOB MalIMHOCTPOUTEIIBHBIX IIPOU3BOACTB,

- 00y4eHue 0COOEHHOCTSIM TEXHOJIOTUYECKOH MOATOTOBKH LU(POBOTO MPOU3BOJICTBA;

- Ppa3BUTHE HABBIKOB IUIAHUPOBAHMS IPOLECCOB LU(POBOr0 MAIIMHOCTPOUTEIBHOIO IMPOU3-
BOJCTBA

- O03HAaKOMJIEHUE C NPUHIUIAMH U METOJaMU BUPTYAJIbHOI'O BBOJA IPOMU3BOJICTBEHHOI0 000-
pPYIOBaHHUS B KCILIYaTALMIO.

- 00y4eHHe OpraHu3aluy yIpaBieHHus (QYyHKIHOHHPOBAHUEM BCEX MPOIECCOB U CHCTEM IpE.l-
IPUATUS HA OCHOBE HCIOJIb30BaHUSA LU(PPOBBIX JBOMHHUKOB MAIIMHOCTPOUTENBHBIX MPOU3-
BOJICTB.

2MECTOAUCHUIIJIMHBIBCTPYKTYPEOIIOIIBO

Hucnunnuna «TexHnonorun mu@poBOro MpOU3BOACTBAY» OTHOCUTCA K JTUCHUIUIMHAM I10
BBIOOPY BapUATUBHOU 4acTu yueOHOro mia-
Hab1.B.JIB.04.01noaroroBku6akanasposnonarpasieruto 15.03.05Konctpykropeko-
TEXHOJOTHYeCKOe00eceYeHUEMATMHOCTPOUTEIbHBIXIIPOU3BOJICTB

N3yuennemucuunanHbI0a3upyeTCsIHa3HAaHUAX BBICHICH MaTeMaTHUKU, TEOPUH BEPOSTHO-
CTeil 1 MaTeMaTU4eCKON CTaTUCTUKH, UH(POPMATUKH, OCHOB KOHCTPYUPOBAHHUS, YMEHUH HCIIOb-
30BaTh (PyHJAMEHTAJILHBIC 3HAHUS 10 €CTCCTBCHHOHAYYHBIM HAIPABICHUSM ITOATOTOBKH, BJIa-
JIEHUE HaBBIKaMU PabOThI C IEPCOHAIBHBIM KOMITBIOTEPOM U MPOTPAMMHBEIM 00€CTIedeHUEM st
MPOEKTUPOBAHUST O0OBEKTOB MAalTMHOCTpOeHUs. JuciuruinHa GopMUpyeT UHKEHEPHBIE KOMIIe-
TEHIUUSBIISSACH JIOTHYECKUM TMPOJIOKEHHEM AUCIUILTNH MOATOTOBKH OaKallaBpoB IO HAIMpPaB-
neHnto  «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE 00ecleueHrne MAaIIMHOCTPOUTENBHBIX TMPOU3-
BOJICTB» B IIPEJIBIAYLIUX CEMECTPAX.

3STPEBOBAHUSAKPE3YJIbTATAMOCBOEHUACOAEP KAHUAINCHHUILIN
HbI

[TponeccuzydeHus AUCHUILTUHBIHAIPaBIeHHA(OPMUPOBAHUEITIEMEHTOBCIIEIY10-
muxkomneTeHIuHBcooTBEeTCTBUNCDI OCBOnOOIIBONosanHOMyHapaBIeHUIOTTOATOTOBKH
yHuBepcajbHble KomneTeHnu(YK):
VYK-2.4 CriocoOeH cTaBUTh U peniaTh 3aJja4l ONTHUMH3AIUN PECYPCOB.
npogeccuonanbubie komnereHunu (IKC):

IIpogheccuonanvnviii cmanoapm. CneyuanucmnoagmomamusuposanHoupaspabomxe-
MEeXHON02UUUNPOSPAMM OJisl CMAHKOBCUUCTIOBLIMAPOZPAMMHBIMYNPAGIEHUEM
[TKC-7.1- CriocoOeH MpoBOAUTh aHAINU3 TEXHOJOTMYHOCTH KOHCTPYKIIMHU JI€Tallel ¢ TOUKH 3pe-
HUs n3roroieHus Ha crankax ¢ YIIY u paspaborars ¢ npumenennem CAD-cuctem mnpeasioxe-
HUS IO TIOBBIIICHUIO TEXHOJOTUYHOCTH KOHCTPYKIIHH;

IIpogheccuonanvnvii cmanoapm. Cneyuanucm no agmomamu3upo8aHHoOMy NPOEKmMuU-
POBAHUI0 MEXHONO2UYECKUX NPOYECCOs
ITKC-10.1 - IIpoBogut ananu3 ¢ npuMmeHeHneM CAD-cucTeM TEXHOJOTMYHOCTH KOHCTPYKLHU
MAaIIMHOCTPOUTENBHBIX U3JEIINN;
[MIKC-11.7 - Cnocoben opopmisate ¢ npumenenueM CAD-, CAPP-cucrteM TeXHOIOrMYECKyrO
JIOKYMEHTAIMIO Ha TEXHOJOTUYECKUE MPOLIECCHl U3TOTOBJIEHUS MAIIMHOCTPOUTENbHBIX MU3/1ETHH.



BpesynvmameusyuenuaoucyuniuHbiCmy0eHmoONIHCEH:

3HATH:

- PABOBBIE HOPMBI, PETIIAMEHTUPYIOIINE PEATU3alINI0 IPOSKTOBH JJIs1 OCYIIECTBICHUS KOH-
CTPYKTOPCKO-TEXHOJOTHYECKON MOATOTOBKH MU(PPOBHIX Mpou3BoacTB(31);

- CPEACTBA U CUCTEMbI HHCTPYMEHTAJIBHOTO, METPOJIOTUYECKOT0, TUATHOCTUUECKOTO U YIIPaB-
JICHYECKOro o0ecnedyeHns MOICpPHU3ALNY U aBTOMATU3aluU UG POBBIX MPOU3BOJACTB (32)
~-TeXHOJIOTUYECKHE, KOHCTPYKTOPCKHE, IKCIUTYaTaI[MOHHBIC U yIIpaBICHUYSCKUETIapaMeTPhI -
POBBIX TTpou3BOACTB(33);

- @JITOPUTMBI B TPOTPAMMEI BBIOOpA TEXHUYESCKUX U IKCIUTYaTAIIHOHHBIX XapaKTePUCTHK I ]-
POBBIX MAITMHOCTPOUTENBHBIX MPOU3BOICTB(34);

- (hyHKIIMOHAJIbHBIE BO3MOXXHOCTH U 0co0eHHOCTH paboTel B PDM-u ERP-cucremax (35);
yMeTh:

- OIPEIENATh 1eb U (HOPMYITHPOBATH 3a/1a4M IS €€ TOCTHIKEHUS, a TAK)KE TUNIAHUPOBATh CO0-
CTBEHHYIO JIEATEIIbHOCTh UCXOs U3 UMetoImxcs pecypcoB(¥Y1);

- ONIPE/CIIATh MPUOPUTETHI PEIICHUN 3aJaUMOICPHU3ALUU U aBTOMaTu3auu(y2);

- IPOBOJUTH AHATIN3 COCTOSIHUS M MTUHAMHUKHU ()YHKIIMOHUPOBAHUS IU(PPOBBIX MAIIUHOCTPOU-
TeNbHBIX Mpou3BoACTB(Y3);

- ucnionb3oBatb CAPP-, PDM-cuctemsl ajist OATOTOBKM PEKOMEH AL 110 BEIOOPY U MpHMe-
HEHHUIO CPEJICTB TEXHOJIOTUUECKOro ocHarieHus (Y4)

- YCTaHABIIMBATh OCHOBHBIE TPEOOBAHUS K CHEIMATBHBIM CPEICTBAM TEXHOJIOTMYECKOIO OCHA-
HICHHS, Pa3padaThIBAEMBIM JIJISl peaTH3aI[ii TEXHOJIOTUISCKUX MTPOILIECCOB M3TOTOBIICHUS Ma-
HIMHOCTPOUTENbHBIX U3JIEIUI cpeiHel clI10KHOCTH (Y5)

BJIA/IETh:

- METOJIaMH OLIEHKH MPOJIOJKUTEIILHOCTH U CTOUMOCTH MPOEKTA, a TAK)KE HABBIKAMU Pa0OTHI C
HOPMAaTHBHOM JOKYMEHTalueu B npodeccuonaibuoit oonactu(B1);

- METOJaMU OLICHKHU IMOKa3aTesel KauecTBa MpOoLEeCcCOB MTPOU3BOJCTBA U BBIITYCKAeMOM MPOIYyK-
uun (B2).



4COAEP KAHUEUCTPYKTYPAJIUCHUITJIUHBI
4.1 Coagepxanue pa3iejioB IMCHUNINHBI

dopmupye- dopma
No Masi KomIie-
HanmenoBanue pazne- TEKyIle-
pazne- Conepxanue paszena TEHLIMS
na ro KOH-
aa (4acTh KOM-
TpOJIA
MIETEHITNHN )
Beenenwne. Tepmunsbl, | [lonsaTus u craryc uudpoBoro mpous- YK-2.4
ompenenaeHus U KoH- | BojacTtBa. OcobennocTu pa3Butus nudpo- | [MKC-7.1
HOTanuu Mg poBoro | Boro npoussojctBa. OcHoBHEIE cBolicTBa | [TKC-10.1 (PK),
1 MIPOU3BOJCTBA. pou3BoOJICTBeHHON nH(popmanuu. Cto- MKC-11.7 | (IP),
XaCTUYECKHE BPEMEHHBIE XapaKTEPUCTH- (K), (T)
KM 3JIEMEHTOB [TPOU3BOJCTBEHHOM CH-
CTEMBI U IIPOLECCOB.
VYnpasienue npoekra- | CucreMa HOPMaTHUBHBIX JOKYMEHTOB U VK-2.4
MU BHeApeHUs mudpo- | CTaHIapTOB B 00JIACTH YIIPABJICHUS JaH- IIKC-7.1
BBIX ITPOU3BOJACTB HBIMH Ha MAIIMHOCTPOUTECIILHBIX IIPCAIPH- TIKC-10.1
ATUSX U B )KU3HCHHOM ITUKJIC MAIIMHO- [IKC-11.7
CTPOUTENBHBIX n3/enuii. CUCTEMBI IJIaHuU-
poBaHUs U pacnpeaeneHus padot. Vcnob- (JIP),
) 30BaHHME UCKYCCTBEHHOTO UHTEJUIEKTA U (PK),
TeHETHYECKUX AJITOPUTMOB JJISl HAXOXKIe-
HUSI ONITUMAJIBHBIX PEIICHUH Ha OCHOBE (K)., (T)
OO0JIBIINX MACCHBOB ITPOEKTHBIX U IIPOM3-
BOJICTBEHHBIX IIM(DPOBBIX NaHHBIX. IHTEP-
aKTHBHBIE 3JIEKTPOHHBIE TEXHUUECKHE PY-
KOBO/JICTBA 10 00CITy’KUBaHHUIO U PEMOHTY
W3JEIHN.
CucremMbl aBTOMaTH- OCHOBBI TU(PPOBOTO OMHUCAHUS CTPYKTYPHI, VK-2.4
3al1U MPOEKTUPOBA- (bopMBI, pa3mMepoB U CBOHCTB OOBEKTOB [IKC-7.1
HUSI 1 KOHCTPYKTOP- MAaIIMHOCTPOHUTENIBHBIX TIPOU3BOJICTB. I[MKC-10.1
cko-texHoyornyeckor | LludpoBoe mpoToTHNMpPOBAHKE U BUPTY- KC-11.7 (JIP)
HOJTrOTOBKHU 1M (ppo- aJIbHBIE UCTIBITaHUs LU(POBOrO MAKeETA. ’
3 | BBIX IpOM3BOACTB CpencTBa HHXEHEPHOTO aHAJIN3a MEXaHU- (PK),
YeCKHUX, TETUIOBBIX U TUIPOTa30JHHAMHYE- (K), (T)
CKHX TIPOIIECCOB B MPOCKTUPYEMBIX H3IIE-
musx. MTHCTpyMeHTBI mapaMeTpu4ecKon U
TOTIOJIOTUYECKOM ONTUMH3AIINN KOHCTPYK-
LUH.
VYnpasnenue niporiec- | CtpaTeruu yrnpapieHUs MPOU3BOCTBOM. VK-2.4
camu B IU(PPOBOM [IpuHUUIIBI «BBITATKUBAHUS» U «BCACHI- [IKC-7.1
MIPOU3BOJCTBE BAaHMS» MaTepUaIbHBIX TOTOKOB. MeTo- ITIKC-10.1
JIbl MApLIPYTU3ALUU MaTEPUAIIbHBIX I10- IIKC-11.7
TOKOB B MPOU3BOACTBE. MeTO bl aganTa- (JIP),
4 [IUU MOJIENIH K CTPYKTYPHBIM U (PYHKIIU- (PK),
OHAJIbHBIM U3MEHEHUSIM 3JIEMEHTOB U -
poBoro npoussoacTsa. [Iporpammuposa- (K), (D
HUE U YIpaBlieHUE JIOTUKOU paboThI po-
u3BojcTBa. [laHupoBaHne UMUTALIUOH-
HBIX IKCIIEPUMEHTOB, 00paboTKa 1 aHa-
JIU3 MOTYYEHHBIX JAHHBIX.
Pa3pabotka npoekroB | LludpoBbie cpeacTBa aBTOMaTH3aIMH MOJ1- YVK-2.4 (JIP),
5 | uudpoBBIX mpou3- TOTOBKH ITPOU3BOJICTBA. ba3bl TaHHBIX [IKC-7.1
BOJICTB B MallIMHO- 060py,ZIOBaHI/I$I, OCHACTKM, MHCTPYMCHTA U TTIKC-10.1 (PK)’




CTPOCHHH

PEXKUMOB 00pabOTKH JIJIs1 aBTOMATH3UPO-
BaHHOU TeHepaIluu TEXHOJIOTHYECKUX Olle-
patuii. [ludpoBas uMuTaIUS TIPOLIECCOB
W3TOTOBJICHUS, COOPKH M MCTIBITAHUH JeTa-
JIeH, Y3JI0B U U3JIETUH MAITMHOCTPOCHHUSL.
UucnoBoe nmporpaMMHOE yIpaBlIeHHE pe-
YKUMaM# paOOThI U TIEpEMEIICHUEM Y3II0B
TEXHOJIOTHYECKOTO 000pyI0BaHus. ABTO-
MaTU3UPOBAHHBIE CUCTEMbI MOHUTOPHHTA
COCTOSTHUS paboThI Tpon3BoACTBa. KuHe-
MaTHKa ¥ JIOTUKa pOOOTH3UPOBAHHBIX OIle-
patuii. [Ipsimoe nudpoBoe Mpon3BoICTBO
Ha OCHOBE aJITUTUBHBIX TexHoJorui. [{nd-
POBBIE TEXHOJIOTUU U3MEPEHUS U KOH-
TPOJIsL, KOHTAKTHBIC U OCCKOHTAKTHBIC H3-
MEpUTEIbHBIC YCTAHOBKHU.

IIKC-11.7

(K), (T)

MonaenupoBanue
00BEKTOBU CPEICTB
U (POBOTO TTPOU3-
BOJICTBA

[IporpammHbIE cpeacTBa MOACIMPOBAHUSA
CPE/ICTB U 00OBEKTOB IIU(PPOBBIX MPOU3-
BOJCTB. Dralmel 1 METOAbI UMHUTAIITMOHHO-
ro MoJeupoBanus. MojeaupoBaHue
CBEpXY BHM3 U C HU3Y BBepX. MHKarcy-
JSIIAS ¥ TPUHIIAIBI B3aUMOICHCTBHSI
CYyOCTPYKTYp B MOJICIIH.

YK-2.4
[IKC-7.1
[TIKC-10.1
IIKC-11.7

(JIP),
(PK),
(K, (T)

TeXHOIOrHus TUCKPET-
HO-COOBITHITHOT'O MO-
JICITMPOBAHMSIIPOIICC-
COB IPOM3BOJICTBA

MonenupoBaHue MOTOKa TaHHBIX pac-
IIPEJIETICHHBIX 10 33/1aHHOMY 3aKOHY.
JuckpetrHas u nHbpopMallmoHHast MOAEIb
KOMIIBIOTCPHO-UHTCTPHUPOBAHHOI'O ITPO-
U3BO/I-
cTBa.JIHTEM1eKTyaIbHOE30HIUPOBAHUE
uH(OpPMAIIUU O IPOU3BOJCTBEHHOMN CH-
CTeMe U Ipoleccax MmpousBojcTBa. [Ipo-
TOKOJIbI MH(POPMAIIMOHHOW B3aMOCBS3U
00BEKTOB UMUTAIIMOHHOM MOJIENH C pe-
aJIbHBIMH MPOLECCAMU B IPOU3BO/ICTBE.
HopmupoBanue Tpyna nponu3BOICTBEH-
HOTO MEePCOHaja ¢ MOMOIIBIO ITU(GPOBHIX
MaHEKEHOB.

VYK-2.4
[IKC-7.1
ITIKC-10.1
I[IKC-11.7

(JIP),
(PK),
(K), (T)

TexHomorust BUpTYya-
JU3AIHH TyCKO-
Hanagku. [{udpoBrie
IBOWHUKHA O0OBEKTOB U
CPENCTB MPOU3BOJICTBA

Bepudukauus m BupTyaabHbIH BBOJI B
IIPOU3BOJICTBO (VO) HUHXEHEPHO-
TEXHUYECKUX pelIeHUuN. TexHoaorum Bup-
TyaqlbHOM W  JOMNOJHEHHOW peajJbHO-
ctu(VR) nns ompenenenust u ymydieHus
SPrOHOMHYECKUX TTOKa3aTele MPOeKTHpY-
eMBIX W3AeNuil.. AKTyanu3anus IMapameT-
pOB MMHUTAaUMOHHON Monenu. Crpareru-
YECKOE€, TaKTUYECKOE U OIlIepaTUBHOE
IIJIJAHUPOBAHUE MPOU3BOJICTBA.

YK-2.4
[IKC-7.1
ITIKC-10.1
I[KC-11.7

(JIP),
(PK),
(K), (T)

B rpade 4 npuBonsaTcs niuaHupyemble GOpPMBI TEKYIIET0 KOHTPOJIS: 3aluTa J1a0opaTopHOil pa-
60tsI (JIP), Beimosinenue kypcosoro npoekra (KII), kypcooii padots! (KP), pacueTHo-
rpadudeckoro 3ananus (PI'3), nomamnuero 3aganus (/13) nanucanue pedepara (P), acce (9),
kostokBuyM (K), pyoesxnsiii kontpoas (PK), rectuposanue (T) u T.1.



4.2CTpyKTYypaguCUMILIMHBI
O0masITPyA0eMKOCThAUCITUIUTMHBICOCTaBIsIeT43aueTHhIX e MMHULIBI( 1449acoB)

8
Bun pabotsl ceM
OO01IasITPY/10€eMKOCTh 144
AynuTopHasipadora: 70
Jlexyuu(Jl) 30
Jlabopamopuwviezanamus(J/IP) 40
Ipaxmuueckuezanamus(113) -
CamocrosiTejibHasipadoTa: 47
CaMoCTOsITEIbHOEU3YUCHUEPA3ICIIOB 10
CaMomnoaroTos-
Ka(IIpopaboTKauTIOBTOPCHHUEIIEKIIMOHHOTOMAaTepHaIanMaTepruaIay1eOHUKOBNydCOHBIXIIOC 37
00U, TO/ITOTOBKAKIIA00PATOPHBIMUIIPAKTHYECKUM3aHATHSIM,KOJIJIOKBUYMaM, PYOS:KHOMYK
OHTPOJIIOUT.I.),
IMoaroroBkancaaya’IK3aMeHa 27
IK-
BuanToroBorokoHTpoJIs ::;
H

4.3JIeKINOHHBIC3AHATHSA

Ne Tembl

1. | Beenenue. TepMuHsbl, onpeeneHns 1 KOHHOTAIIUN [IU(PPOBOTO MPOU3BOICTBA.

2. | YopaBneHre npoeKTaMu BHEAPEHUS HU(PPOBBIX IPOU3BOJICTB

(O8]

Cucrembl aBTOMATH3ALMH IPOEKTUPOBAHUSA U KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM MOAr0-
TOBKH IU(POBBIX IPOU3BOJICTB

VYnpasieHnue nporeccaMy B IU(PPOBOM ITPOU3BOJICTBE

PazpaboTka mpoekToB 1H(POBBIX MPOU3BOACTB B MAITMHOCTPOCHUH

MO,I[CJ'II/IpOBaHI/Ie 00BEKTOB H CpeaACTB LII/I(I)pOBOl"O IIpOU3BOACTBA

TexHOMOTHS TUCKPETHO-COOBITUIHHOTO MOIETMPOBAHUS TTPOLIECCOB MPOU3BOJICTBA

Sl RS )

IIPONU3BOJCTBA

TexHonorus BUpTyanu3anuu mycko-Hanaaku. Llugpossie 1BOMHUKHN 00BEKTOB U CPENICTB




4.4/1aGopaTopHble3aHATHS

©

Temnl 3aH9TUN

Nzyuenune nuntepdetica mporpammel TecnomatixPlantSimulation

Hacrpolika napameTpoB CTaHIapTHBIX JIEMEHTOB MMUTAMOHHOW MOJENIH

HccnenoBanue nporycKHOM CITOCOOHOCTH M o100p napameTpoB daemeHToB [1C Ha
UMHUTALUOHHOU MOJIEIN

Pa3zpaboTka nepapxuueckoi CTpyKTypbl HMUTAITMOHHOU Mozenu [1C

PazpaboTka IMUTALIMOHHOM MOJIENIN IPOU3BOJICTBEHHOM SYSHKH [T KOHTPOJIS MIPOIYK-
005071

Pa3zpaboTka MMUTAIMOHHON MOJIeH COOPOYHOM onepanuu

N3ydenue npuemoB 3D BU3yanu3aluy UMUTAIIMOHHON MOJEIN IPOU3BOACTBA

Krnactepuzanus neraieit u pacuet npou3BOJCTBEHHOM MPOrpaMMBbI

e i Pl FAl A Pl B o ol 4

PazpaboTka KOMIOHOBOK TPOM3BOICTBEHHO-TEXHOJIOTUYECKUX KOMILIEKCOB I (PPOBOTO
IIPOM3BOJICTBA M YEPTEkKEH MIaHUPOBOK 000pyI0OBaHUS

KoMmmoHoBKa poOOTOTEXHHUECKUX KOMIUIEKCOB IIU(POBOTO MPOU3BOICTBA B CUCTEME
Matlab

11.

Nmuranmonnoe moaenupoBaHue ruiOKo aBTOMaTU3MPOBAHHOM JIMHUU

12.

MmurtanuonHoe MOJCIINPOBAHUC pO60TI/I3I/IpOBaHHOFO IIPpOU3BOJICTBA

13.

busnec-mmanupoBanue u oreHKa 3 HEeKTUBHOCTH MPOCKTA U(DPOBOTO TBOMHUKA TPOU3-
BoZicTBa B cucteme ProjectExpert

14.

ABTOMaTI/ISaI_II/IH IMPOMU3BOACTBA C UCITIOJIB30BAHUCM I_II/I(prBOl"OI[BOI‘/'IHI/IKa

4.5CamocTosiTe]ibHOEH3yYeHHePa3/1eJI0BANCHUILIMHBI

BOHpOCI)I,BI)IHOCI/IMI)IGHacaMOCTO?ITGJII)HOCI/I?;y‘-IeHI/IC

MGTOZII)I MOZACIIMPOBAHUSA ITIOTOKA CJIy‘IElfI JAaHHBIX PpaCpCaACICHHBIX 110 3aIaHHOMY
3dKOHY. HapaMeTpLI pacpCaciICHuA CHy‘I&ﬁHOﬁ BCJINYHHBI.

ITporpaMMHBIe cpeicTBa MOIETUPOBAHUS ITU(PPOBHIX MAHEKEHOB




SOHEHOYHBIEMATEPUAJBIJIJIAKOHTPOJAYCIIHEBAEMOCTUUIIPOME
KYTOUHOMATTECTALIUN
5.10ueH0YHbIEMATEPUAIBILISATEKYIETOMPY0e:KHOTOKOHTPOJIAY ClIeBAeMOCTH
TexkymuiKOHTPOJIbYCIIEBAEMOCTUCTYICHTOBOCYIIIECTBIISICTCIBCOOTBETCTBUUCOATITHHO-
peiituHroBolicucTeMoiarrecranuuooyvaronmxcanoOIlIBO-
BKBI'Y.Ceenenunsioboprann3anuupad0ThIIIOITOHCHCTEMETTPUBEICHBIBTAOIHIIC.

No KonTposibHbIeMEpOTIPUATHS Maxe.bann
(pacmipes.)
4cemectp
1 | Ilocemenue3anaTuil 10(3+3+4)
2 | KomiokBuym 18(6+6+6)
3 | TectupoBaHue 18(6+6+6)
4 | 3ammuTanabopaTopHBIXPadoT 24(8+8+8)
Uroro 70
KosstokBuyMmslI

Kom110KkBHyMBIITPOBOASATCAIIOBOIIPO-
CaM,BBIHOCHMBIMHAIIPOMEKYTOUHYIOATTeCTAHI0. [ [pHITOMHAKAK IBIU3TPEX PYOCKHBIXKOHT]
OJIHBIXMEPOI PUATUSABBIHOCUTCA0ITHATPETHBOIIPOCOBU3001IIETrOMX UM CIIaK3aue-
Ty.I10Ar0TOBKaKKOIIOKBUYMYOCYIIECTBIISIETCATIOMAaTEpraIaMIEKIINi,Ja00paTOpHbIXpaObOTH
OCHOBHOMMIONIOJHUTEIBHOMINTEPATYPBL,PEKOMEHAYEMONIIOJUCIIUIIINHE.

TecTnl
JUist TeKyIIero KOHTPOJISL YCIIEITHOCTH OOYYEHHUsI UCTIOIB3YIOTCS KOMIBIOTEPHOE TECTHUPO-
BaHUE MOKAa3bIBAIOIEE CTENEHb MPAKTUYECKOTO BIAJACHHS MPHeMaMH PabOThI ¢ MPOrpPaMMHBIMU
cpenctBamMu UGPOBOTO MPOCKTUPOBaHUS. TeCTUPOBAHUE OCYIIECTBIISIETCS C MCIOJIb30BAHUEM
BCTPOEHHBIX B MPOTPAMMBbI TECTOBBIX O0YYaIOIIUXYIMPAKHEHUH WJIHM MyTEM BBIIOJHEHUS THUIIO-
BBIX 33/IaHUM B POrPaMMHOU Cpe/Ie.

JlabopaTopHbIe3aHATHSA
BmeroanueckuxpaspaboTkaxkiiadbopaTopHbIMpaboTaMIpUBEIEHBILETbUIIPO-
rpammapabo-
ThI,0CHOBHBIEMETOJUUECKHEYKA3aHUSIKUX BBITOTHEHUIO,COAEPKAHUE0TUETA, KOHTPOIBHBIEBOIIPO
CBIMCITHCOKPEKOMEH, 1yEeMOMIUTEPATYPBhI.
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34.
35.
36.
37.
38.
39.
40.

41

42.
43.
44.
45.

46.
47.

Bonpocbikik3ameny
[TonsTus 1 cTaryc nuppoOBOro MPOU3BOACTBA.
OcobeHHoCTH pa3BUTUSA LIM(PPOBOIrO MPOU3BOJICTBA.
Mertoap! uccineq0Banus UPPOBOrO MPOU3BOICTBA.
Paznuuue noaxoa0B Npou3BOICTBEHHON HH(GOPMATUKH U LIU(PPOBOTo NMPOU3BOICTBA.
OcHOBHBIE CBOWCTBA MTPOU3BOACTBEHHON HH(DOPMAITUH.
CroxacTudyecKkue BpeMEHHBIE XapaKTEPUCTUKHU 3JIEMEHTOB ITPOU3BOICTBEHHON CUCTEMBI.
CroxacTuyeckue BpeMEHHBIE XapaKTEPUCTUKHU IIPOLIECCOB ITPOU3BO/ICTBA.
MonenupoBaHue OTOKA JaHHBIX PACHPENEICHHBIX 110 3aJaHHOMY 3aKOHY.
JIMCKpeTHO-COOBITUIHBIN METOI MOJIETUPOBAHUS IPOU3BOJCTB.

. UndopmaninonHast Moziesib KOMIIBIOTEPHO-UHTETPUPOBAHHOTO ITPOU3BOJICTBA.
. 3oH1MpOBaHUE UH(OPMAIMH O TPOU3BOICTBEHHOMN CHCTEME U MPOLIECCaX MPOU3BOJICTBAC

HCIIOJIB30BaHHUEM I_II/I(prBOFO HBOfIHHKa.

. MeToe1 onTpOBKH U KOHTPOJIBHO-U3MEPHUTEIHHBIC MAIITHHEI.

. Meroapl co3aHus U KOPPEKTUPOBKUA KOMITBIOTEPHBIX MOJIEIIEH.

. OCHOBBI TPOU3BOCTBA U3/ICTUN METOJIOM MTOCIIONHOTO CUHTE3A.

. MammHsl 1 000pyJ0BaHKE IS BHIPAIIUBAHUS METAIUTHUECKUX U3IEIUN.

. DKCIUTyaTanus yCTaHOBOK JIJISl aAIMTUBHBIX TEXHOJIOTUNA U3TOTOBJICHHUS.

. CucteMbl 0ECKOHTAKTHOM OIU(PPOBKH U 00JIACTH UX MPUMEHEHHUSI.

. [IpuHIMT IEHCTBUS pa3IMIHBIX CUCTEM OECKOHTAKTHOW OIU(POBKH.

. [IpaBuina ocymiectBieHus: padoT 1Mo 0eCKOHTaKTHOM OIU(POBKE CPEICTB MPOU3BOJICTBA.
. YcTpo#cTBO, TpaBmiia KaTMOPOBKY U TIPOBEPKHU CHCTEM OCCKOHTAKTHOH OIU(POBKH.
. TpeGoBaHMs K KOMIIBIOTEPHBIM MOJEIISM JUIS ITOCIIOIHOTO CHHTE3a AeTajei.

. Tunsl nonmumepHbIx Matepuainos s 3D neyaru. ABC nnactuxu.

. Hactpoiiku nognepu 1 BHyTpEeHHEE 3aojHeHue aetaineil npu 3D nevatu.

. bBaHKU MH)KEHEPHBIX 3HAHUW O KU3HEHHOM LIHKJICU3ACIIHS.

. CTparernyeckoe, TAKTUYECKOE U ONEPATUBHOE MJIAHUPOBAHUE IIPOU3BOICTBA.

. IllmannpoBaHWe€ UMUTALIMOHHBIX SKCIEPUMEHTOB.

. O6paboTka 1 aHAIKU3 TaHHBIX TOMYYEHHBIX B UMUTAIIMOHHOM SKCIIEPUMEHTE

. Meroasl onTUMHU3AIMHN TIEpeOOpPOM BaApUAHTOB U TEHETHUECKUE AITOPUTMBI.

. CTpareruu ynpaBlieHUs] IPOU3BOJICTBOM.

. IIpyHIUIIBI «BBITATKUBAHUS» U «BCACBIBAHMS» MAaTEPUATIbHBIX TOTOKOB.

. MHOTOHOMEHKJIATYpPHOE IIPOU3BOJICTBO.

. MeToapl MapmpyTH3aluyu MaTe€pUAIBHBIX IOTOKOB B TPOU3BOJICTBE.

. MeTopl aganTainuyu MOACTH K CTPYKTYPHBIM U ()YHKITMOHATHHBIM U3MEHEHUSM dIIEMEH-

TOB IIU(PPOBOTO MPOU3BOJICTBA.

Mertonb! ynpaBieHus: 6epeKIMBbBIMUA TPOU3BOICTBEHHBIMH JHHUAME (kanban).
Konuenmus ynpasnenust npousBojactBoM «Touno B cpok» (JustinTime wnn JIT).
[TporpamMupoBaHue U yrpaBiieHUE JOTMKONH pabOThl IPOU3BOJICTBA.
[TporpamMMHBIE CpeZICTBa MOICIUPOBAHUS IHU(DPOBBIX IPOU3BOJICTB.

Oransl ¥ METOIbl UMUTAIIMOHHOTO MOJIEIMPOBAHMS.

MozenupoBaH#e CBEpXY BHU3 U C HU3Y BBEPX.

WMHKancynauus 1 NIpUHLIUIBI B3aUMOJEHCTBUS CYOCTPYKTYp B MOJEIIH.

. B3aumocBsi3b cuctem npoektupoBanus texmnporneccoB (CAPP) u nporpamm nuckperHo-

COOBITUITHOTO MOJETMPOBAHNUS IPOU3BOJICTBEHHBIX CUCTEM.

Bepudukanus u BuptyasibHbiil BBoJ B pou3BoACTBO (VC) MHKEHEPHBIX PELICHHH.
AKTyanusanus napaMeTpoB UMUTALIMOHHOW MOJIETH.

[TpoToxosnsl nHpOpMaLMOHHOM cBsA3H VIM ¢ peaabHbIM TPOU3BOJICTBOM.
[TpoexkTrpoBaHMe M aHMMALUA MPOCTPAHCTBEHHBIX CBA3EH B MPOU3BOJCTBEHHOW CHUCTE-
Me.

MonenupoBaHue poOOTH3UPOBAHHBIX IPOLIECCOB.

MonenrpoBaHue KHHEMAaTUKH MaT€PHAJIbHBIX TOTOKOB B MOJIEIH.
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48.
49.
50.
51.
52.
53.
54.

55

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

OTto0OpakeHue 3HepronoTpedIeHUs HIEMEHTaMU MOJICIH.

HopmupoBanue Tpya nepcoHaia ¢ HOMOIIBIO IU(PPOBBIX MAHEKEHOB.
Konseprauus CAD mozeneii B CUCTEMY UMUTALIMOHHOTO MOJEINPOBAHUS
KonduryprpoBanue KuHeMaTUKU MOJIENIEH TEXHOIOTHYECKOro 000py10BaHMSL.
Ilepenaya UMUTAMOHHOW MOJIENU B MPOU3BOACTBO. Pesxxumakcunyaranuu M.
dopmatsl JAHHBIX A5 UH(OOPMALIMIOHHOI'O B3aUMOJEHCTBUS C MOJIENbIO.
Jloruka pa®oThI OAHOMIO3UIIMOHHOW TPOU3BOJICTBEHHOM SYCHKH

. [Iponienypa co3panust HoBoro 6uOIMOTEUHOTO IeMeHTa B Tecnomatix
56.
57.
58.

bu6muotexa Kanban B Tecnomatix Plant Simulation

MonenupoBaHue mapaMeTpoB paciipeieleHus Cy4YalHbIX BEIMYUH TaOIuIaMu
MonenupoBaHue pacupeieleHNs BEPOSITHOCTEHN CllydyaliHbIX BEJIMUMH Ha OCHOBE JKCIIE-
PUMEHTAJIBHO MOJYYEHHBIX paclpeesIeHuinapaMeTpoB

WHCTpYMEHT U1 TUTaHUPOBAHUSA U BBIIIOJTHEHUS IKCTIEpUMEeHTOB ExperimentManager.
[TnanupoBanre MHOTO(AaKTOPHBIX SKCIIepUMEeHTOB B ExperimentManager
MonenupoBanue pobota B TecnomatixPlantSimulation

Jloruka 3arpy3ku U pasrpy3Ku CTAaHKOB OJJHOMECTHBIM 3aXBaToM B Tecnomatix
[Tonstue LockoutZone B 00beKTHI JaHHOTO pecypca B Tecnomatix

3arpy3ka HECKOJIbKUX CTaHKOB OJIHUM orepaTopoM B Tecnomatix

ba3oBas nMuTanmoHHas MO/I€Ib OJJHOTIO3ULIMOHHOIO cTaHKa B Tecnomatix

[Tnan pabots! yuactka B TecnomatixPlantSimulation

VYnpasnenue 3akazamu 1 pecypcamu B TecnomatixPlantSimulation

3arpy3ka u pasrpy3ka tpaHcnoprepa B TecnomatixPlantSimulation

3arpy3ka 1 pa3rpy3ka CTaHKOB JBYXMECTHBIM 3aXBaTOM

TunuyHeIi clieHapuii pOOOTU3UPOBAHHON COOPKHU

Oco0eHHOCTH MOJIETMPOBAHUS IOPTAIBHBIX POOOTOB

12



6. METOAUYECKHE MATEPHAJIbI, ONPEJE/SIIOIAE TPOLELYPbI
OIEHUBAHUSA 3HAHUU, YMEHHNHU, HABBIKOB U (UJIN) OIIBITA JAEATEJIBHO-

CTn
6.1. Pe3yibTaThbl 0CBOCHUS Y4eOHOM TUCHHUIUIMHBI, NO/JIEKAIME IPOBEPKe
KonTponupy- Ore-
eMble KoMIle- HOU-
Pe3ynbratel 00yueHus OCHOBHBIE TIOKA3aTeN OLIEHKH
TEHIUH (YacTb HbIE
. (0OBEKTHI OLICHUBAHMS) pe3yJIbTaToB
KOMITETCHITHH) cpen-
CTBa
1 2 3 4
VYK-2.4 Cnoco- | 31 3HaTh npaBOBbIE HOPMBI, pe- [Tepeuncnenune HopMm u ipaBuin | JIP
OCH CTaBUTh U | TVIAMEHTHUPYIOLIUE PeaIU3aIUI0 MPOEKTHBIX paboT B 00J1acTH K
pemars 3aa4M | IPOEKTOBU IS OCYILIECTBICHUS MalIMHOCTPOEHUS T
ONTUMM3ALMHU | KOHCTPYKTOPCKO- 6]
pecypcoB. TEXHOJIOTMYECKOM MOArOTOBKH
U(PPOBBIX MPOU3BOJICTB.
Y1 YmMmerb onpenensite Leiab u CTpyKTypUpOBaHHOE IpeI- JIP
(dopMynupoBaTh 334U JUIs €€ CTaBJICHUE LeNHu U 3aj1a4 rpo- | K
JOCTH>KEHHUS, a TAKXKE MIaHUPO- eKTUpPOBaHUs, a Takxke ymenue | T
BaTh COOCTBEHHYIO JIEATEIbHOCTh | COCTABIATH Auarpammsl ['anta | O
MCXO/I U3 UMEIOLIUXCS PECYPCOB. | JUIsl YIIPABIEHUS IPOEKTAMU
B1 BrnanereMeTo1aMu OLIEHKH KoppekrtHoe BbinosnHeHue Bol- | JIP
MPOJIOJKUTEIILHOCTH U CTOUMOCTH | YUCJIEHUH C YYETOM €IMHHUIL K
IIPOEKTAa, a TAK)Ke HaBbIKaMU pado- | n3mepeHus B cucreme CU T
Thl C HOpDMAaTUBHOW JOKyMEHTAIH- C)
el B mpohecCHOHATbHON 00JIACTH.
[TKC-7.1- Cno- | 333HaTh TEXHOJIOTHYECKUE, KOH- | [lepeuncnuTs CTpyKTypHBIE JIP
coOeH MpPOBO- | CTPYKTOPCKUE, IKCIUTyaTallUOHHBIE| CXEMBI TOCTpoeHHs MamnHo- | K
JIUTh aHAIIN3 Y YIIPAaBJIEHYECKUE TTapaMeTphl CTPOMUTENIBHOTO MPOU3BOACTBA, | T
TE€XHOJOTHYHO- | IU(PPOBBIX TPOU3BOCTB. MOoKa3aTeau kauecTBa GyHKUIU- | D
CTH KOHCTPYK- OHMPOBAHMS, METO/IBI pacyeTa
L[UY JIeTajei ¢ OCHOBHBIX XapaKTEPUCTUK U
TOYKH 3PEHHUS PEKUMOB PabOTHI; EpPEMEH-
W3TOTOBJICHUS HbI€, YIPABJISIOLINE U PETYIIN-
Ha CTaHKax C pyrolue Bo3AeHCTBUsI, CTaTH-
YI1Y u paspa- YECKUE U JUHAMUYECKHE CBOM-
60Tath c npu- CTBa TEXHOJIOTHYECKUX 0OBEK-
MEHEHHEM TOB NMPOU3BOJICTBA
CAD-cucrem | Y3VYMeTb npoBOAMTH aHau3 co- | @opmynupoBanue BbIBOJIOB 10 | JIP
IPEIOKEHUS | CTOSTHUS M TMHAMUKU (PYHKLIMOHHM- | pe3yibTaTaM UMUTAMOHHBIX | K
[0 MOBBILIE- poBaHUs IU(POBBIX MAIIMHOCTPO- | SKCIIEPUMEHTOB U MPE/ICTaB- T
HUIO TEXHOJIO- | UTEIBHBIX TPOU3BOICTB JSATh UX B (OpMaIN30BaHHOM | D

TUYHOCTH KOH-
CTPYKLIUHU

BUJIC;

peanr30BbIBATh BUPTYAIbHBIN
BBOJ B DKCIUTYaTaIUIO POU3-
BOJICTBEHHOI CHCTEMEBI U Me-
TOJBI AKTyaJau3alud UMUTALN-
OHHOU MOJEIN

13



1 2 3 4
[TIKC-10.1 - | 343nHatp anroput™sl u iporpam- | Ilepeuncnuts ocHOBHBIE Tpobnems! | JIP
[IpoBoauT | MBI BBIOOpA TEXHUYECKUX U IKC- | MOJATOTOBKU MCXOHBIX TAHHBIX K
aHaJIN3 C IUTyaTallMOHHBIX XapaKTEPUCTHUK | JJIs IIpolecca MOAeaupoBanus Ma- | T
MPUMEHEHHU- | HU(PPOBBIX MAIIMHOCTPOUTEb- | TEPUATBHBIX IIOTOKOB POU3BOI- C)
em CAD- HBIX TIPOU3BOICTB CTBEHHBIX CUCTEM; METO/IbI POEK-
cucTeM Tex- | Y2 YMeTh onpeaenars Npuopyu- | THPOBAHUS U aHAIM3a aBTOMAaTU3H-
HOJIOTUYHO- | TEThl PEIICHUH 3a]]a4 MOJIEPHU- | POBAHHBIX TEXHOJIOTMUYECKUX MPO-

CTH KOH- 3alMM U aBTOMAaTU3alUuN LIECCOB MAIIMHOCTPOEHUS; JIOTUKY
CTpYKLUU (YHKIIMOHUPOBAHUS 3JIEMEHTOB
MalInHo- MalIMHOCTPOUTEIBHOTO IIPOU3BO/I-
CTPOUTEIIb- CTBA U M1apaMeTPbl HAJIC)KHOCTH
HBIX U31enni| Y5 YMeTh yCcTaHaBJIMBaTh OC- YMeHue ncnonb3oBarb coppemes- | JIP
HOBHBIE TPeOOBaHUS K CIIELUAIIb- | HBIE IPOTpaMMBI s MoaenupoBa- | K
HBIM CpPEJICTBAM TEXHOJIOTYe- HUS IPOU3BOJICTBA; IPOU3BOIUTH T
CKOI'0 OCHAIIleHHUs], pa3padaThiBa- | HACTPOWKY IapaMeTPOB MOJAEIU €]
€MBIM JUI pealli3allii TEXHOIO- | 000pya0oBaHus, pabovero nepcoHa-
TMYECKUX IPOLECCOB U3TrOTOBJE- | JIa, IUIAHUPOBATh U OCYILECTBIIAThH
HUS MALIMHOCTPOUTEBHBIX U3- | UMUTAMOHHBIE SKCIIEPUMEHTBHI;
JIETINIA CPEJTHEN CIIOKHOCTH
I[IKC-11.7 - | 32 3HaThCpeACTBa U CUCTEMBI [lepeuncnuth ocHOBHBIE TOHATUS U | JIP
CriocobeH | MHCTPYMEHTAILHOTO, METPOJIO- | IPUHIUITEI MOACTHpOBaHus pomns- | K
0opOpMIISITh | THYECKOTO, AMATHOCTUYECKOTO U | BOJACTBEHHBIX CUCTEM; mocienoBa- | T
C IPUMEHE- | YNPaBJIEHYECKOTO 00ECIEUeHUsI | TeIbHOCTh MOACTUPOBAHUS LU ]- €]
HueM CAD- | MoJepHU3alMKM U aBTOMAaTU3aLMHU | POBBIX TPOU3BOACTB; IPOrpPaMM-
, CAPP- U(PPOBBIX MPOU3BOICTB HBIE€ KOMIUIEKCHI UIMUTALlUOHHOT'O
cucTeM 353HaTh QyHKIMOHANBHBIE BO3- | MOJECIUPOBAHNUS,
TE€XHOJIOTH- | MOXXHOCTH M OCOOEHHOCTH pa-
yeckyto 10- | 6otel B PDM-u ERP-cucremax
KYMEHTa- Y4VYwmers ucnonb3oBatb CAPP-, | YMmenue popmupoBaTh OTUETHI U
LIMIO Ha PDM-cucreMs! 1715 HIOATOTOBKU | ONPEAETATh Y3KHE MECTa IIPOU3-
TEXHOJIOTH- | peKOMEHAALNN 110 BEIOOPY U BOJICTBA; ONTUMHU3UPOBATH EMKOCTh
4eCKUe IIPUMEHEHHUIO CPEJICTB TEXHOJIO- | MEYKONEPALMOHHBIX HAKOIUTENIEH
MIPOLIECCHI TUYECKOTO OCHAILICHUS JIOTUCTUKY MaTepUaJIbHBIX IIOTO-
M3TOTOBJIE- KOB; aHAJIM3UPOBATh U(PPOBBIE
HUS Malllu- MOJIEJIA MTPOU3BOJICTBA U pa3pada-
HOCTPOH- ThIBaTh PEKOMEHALINN 110 OITUMH-
TEIbHBIX 3allMY IPOU3BOJICTBA HA OCHOBE
11631 (12071 aHaNINn3a;
B2 Bnanets MeTOIaMH OLIEHKHA Brnanenue merogonorueit BHenpe- JIP
MOKa3aTesed KauecTBa MPOLECCOB| HUS M AKCILTyaTalluy pOorpamMm- K
MPOM3BOJICTBA U BBIITYCKAaEMOW | HBIX MPOJIYKTOB JUIsl MoAenupoBa- | T
IPOAYKIINH HUS U COTIPOBOXKICHUS UPPOBBIX | D

IIPOM3BOJICTB; TEXHOJIOTHEN O€3-
OIaCHOU MPOBEPKU TEXHUUECKUX
pelIeHnil MyTeM BUPTYaIbHOTO
BBO/Ia B IIPOU3BO/ICTBO C UCHOJIB30-
BAaHUEM MOJCIMPOBAHNA

B rpade 4 npuBoasITCS OLIEHOYHBIE CPENICTBA KOHTPOIIS: TabopaTopHas padota (JIP), pacuetHo-
rpadudeckoit padotsl (PI'P), nomamnero 3amanus (/[3) nanucanue pedepara (P), sxzamen (9),
komokBuyM (K), rectuposanue (T)
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6.2 Illkana oneHNBaHUsI IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs!
6.2.1 Texymuii u pyoe:KHbII KOHTPOJIb
B pamkax Texyiero u py0exHOTO KOHTPOJIS MO JUCUUIUIMHE CTYJICHT MOKET Ha0paTh /10

70 6aimoB. Pactipeenienne 60auioB MpUBEICHO B TAOJIHUIIE.

[Ixana oreHuBaHusg

Cemectp
0-35 6amioB 36-50 OamnoB 51-60 GamioB 61-70 6anmoB

8 [Tpomyck ayautopHbix | Hactnunoe mocenie- | Otpabortansl Bce- | [locemenne Bcex
3anstui. Heynosie- | Hue ayJIMTOPHBIX | MPOIYIICHHBIC ayJIMTOPHBIX 3aHS-
TBOPUTEIIbHOE BbI- | 3aHsaTUH. YacTuuHoe | aynutopHbie 3a- | Tuid. I[losHOe BBI-
MOJIHCHUE nabopa- | BEIIOTHEHUE U 3a- | HATUA.  [loJHOE | MOJIHEHUe W 3alllu-

TOpHBIX pabor. Ilno-

mTa 1ab0paToOpHbIX

BBITTIOJTHEHHUEC n

Ta 1a00paTOPHBIX

Xasg TIOATOTOBKAa K | paboT. VYpoBieTBo- | 3amuTta Jabopa- | pabor.  Bricokue
0ayuIbHO- pUTEIbHBIE II0Ka3a- | TOPHBIX  PaboT. | MOKa3zarenn 10
PEHUTHHIOBBIM  MEpO- | TEIU M0 KOJUIOKBU- | XOpOIIME IOKa- | KOJUIOKBUYMaM U
npustusaM.  CTyAEeHT | yMaM M TECTHPOBA- | 3aTEJIM IO KOJUIO- | TECTUPOBAHUSM.
HE JIOIYCKAeTCs K | HUAM. KBUyMaM M Te-

IIPOMEXYTOUYHOU  aT- CTUPOBaHUSM.

TECTAlUH

6.2.2 TlpomexxkyTOUYHASl ATTECTAIUA
OreHka pe3ynbTaToB OCBOCHUS YUeOHOM NUCHHUIUIMHBI B 8 ceMecTpe MPOBOJUTCS IO IIKa-

Jc, HCHOHB3yeMOﬁ Ha 3K3aMCHC:

[Ikana onleHUBaHUS
Cemectp Heynosnersopu- VY noBneTBopuTenbHO | XOpOLIO OTiinyHO
TENBHO (61-80 6amoB) (81-90 6amnoB) (91-100 Gan-
(36-60 GaoB) JIOB)
Crynenr  umeer | Ctynent umeer 36- | Ctynent umeer 51-60 | CryneHT
36-60 ©6amioB mno | 50 GamoB Mo uroraM | 6ayyIoB MO uTOoram Te- | uMmeer 61-70
UTOTaM TEKYILEro | TEeKyIero M pyoOex- | Kymero u pyOexHoro | 6aaioB 1o
U pyOeXHOro KOH- | HOTO KOHTpPOJs, Ha | KOHTPOJS, HA SK3aMEHE | UToraMm  Te-
TpOJs, Ha DJK3a- | K3aMeHe Jajl TOoJj- | Jajl IMOJHBIA OTBET Ha | KyILEro U
MEHE He€ Jaj MOJ- | HbIi OTBET Ha OJMH | OJUH BOIIPOC M YacTUY- | pyOeKHOTro
HOT'O OTBETA HM HA | BOIIPOC W YAaCTUYHO | HO (IIOJTHOCTBIO) OTBE- | KOHTPOJIS, Ha
OJIMH BOIPOC. (MOMHOCTBIO)  OTBE- | THJI HA BTOPOH. SK3aMeHe
CTryneHT  uMeeT | TUJI Ha BTOPOM. Crynent umeer 61 — 65 | nan mosHbIN
36-45 OamioB 1o | CtygeHT umeer 46- | 6aUIOB MO UTOTraM Te- | OTBET Ha
uToraMm Tekymero | 60 OanoB 1Mo UTOraM | Kymero M pyOexXHOTo | OJUH BOMpPOC
U pyOeXHOro KOH- | TEKYIIEro M pyOexX- | KOHTPOJIS, HAa SK3aMEHE | U 4aCTUYHO
8 TpoJs, Ha DJK3a- | HOTO KOHTPOJS, Ha | Aajd TMOJHBIA OTBET Ha | (TIOJHOCTBHIO)
MEHE Jal TOJHBIM | 5K3aMeHe Jaj MOoj- | OAUH BOINPOC U YacTUY- | OTBETHJI  Ha
OTBET TOJBKO HAa | HBIH OTBET HA OJMH | HO OTBETHUJ Ha BTOPOW. | BTOPOH.
OJIMH BOIIPOC Bonpoc WM yactud- | CryneHt umeer 66-70
HO OTBETWJ Ha o0a | baJIoB MO WTOram Te-
BOIIpOCA. KyIIEro U pyOexHOro
CTyneHT wuMeeT 10 | KOHTpOJIsI, Ha  3K3a-
UTOTaM TEKYLIero W | MEHe) Aajl MOJHBIA OT-
pyOeKHOTO KOH- | BET TOJIBKO Ha OJHMH
Tpons 61-70 OamoB | Bompoc.
Ha JK3aMeHe He Jaj
MOJTHOTO OTBETa HU
Ha OJIMH BOIIPOC.
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7 YYHEBHO-METOJNYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

7.1 OcHoBHas JUTEpaTypa

I.

2.

KonbutoB FO.P.OCHOBBI KOMIBIOTEPHBIX HU(MPOBBIX TEXHOJOTUH MAIIMHOCTPOCHHUS.
VYuebHuk uzgareabcTBo Jlans, 2019 r., 496 c.

WMHHOBaIIMOHHOE MPOEKTHPOBAaHUE HHU(POBOTO MPOU3BOACTBA B MAUIMHOCTPOCHUU: Jia-
6opartopubiii npaktukyMm / [C. I'. CenuBanoB u 1p.]. - M. «M3aarenbctBo «MIHHOBAITMOH-
HOE  MAalIMHOCTPOEHUEY, 2016. - 264 c. —  Pexum  nocryna:
https://docplayer.com/42687976-Innovacionnoe-proektirovanie-cifrovogo-proizvodstva-
v-mashinostroenii.html

. Hudpossle mnaTgopMbl yrpaBieHUs KU3HEHHBIM LIMKJIOM KOMILJIEKCHBIX CHUCTEM [DJeK-

TPOHHBII pecypc]: MoHOrpadus/ — DIEKTPOH. TEKCTOBBIE AaHHbIe.— M.: HayuHblil KOH-
cynbrant, 2018.— 440 c.— Pexum mocryna: http://www.iprbookshop.ru/80803.html.—
3BC «IPRbooks»

SteffenBangsow «TecnomatixPlantSimulation. ModelingandProgrammingbyMeansofEx-
amples» SpringerChamHeidelbergNew YorkDordrechtLondon @ Springer International-
PublishingSwitzerland -2015

. NnnoBaruka: yueonuk s By3oB / C.I.Cenuanos, M.b.I'y3aupos, A.A.KytuH. 3-e u3m. -

M.: MammnocTtpoenue. 2013.-640 c.
HBanoB A. A. ABTOMaTH3alUsl TEXHOJOTHYECKUX MPOLIECCOB U MPOU3BOACTB. M.: dopym,
2011.-224 c. bubnuotexka KbI'Y (am.Bepcus).

. denncenko B.B. KommberoTepHoe yrnpaBieHUE TEXHOJIOTMYECKUM IPOLECCOM, SKCIIEpPHU-

MeHTOM, obopynoBanueMm. M.: T'opsiuast nmunusa — Tenekom.2009. — 608 c. bubnuoteka
KBI'Y (31.Bepcus).

7.2 JlonoHUTeIbHAS JIUTEPaTypa

1.

[Tudposas Tpanchopmalus IPOMBIIIJIEHHBIX IPEANPUATHHA B YCIOBUSIX HHHOBALMOHHON
skoHOMHKH. Monorpadus / [Tox mHayunoit penakiueit Becenosckoro M.S. u Xopomasu-
Hoit H.C. - M.: Mup Hayku, 2021. - CereBoe wusnanue. Pexum poctyna:https://izd-
mn.com/PDF/06MNNPM21.pdf — 3arun. ¢ skpana.

Jlexiuu Ha DVD nucke (anextponHas 6udnunorexa KbI'Y)

Cnpasounuk nrxenepa mo ACYTII: npoexktupoBanue u pazpaboTka: yueOHO-
npaktudeckoe nocodue / 0. H. ®enopos. — M.: Undpa-Unxenepus, 2008. — 926 c.:
ui

E.b. Annpees Scada-cucremsl: B3risin uznytpu / E. b. Aunpees, H. A. Kyuesuu, O. B.
Cunenko. — M: Uzn-Bo PTCodt, 2004. — 176 c. : u.

Kana6ekos b.A. Lludposbie ycTpoiicTBa U MUKPOITPOLIECCOPHBIE CHCTEMBI, | opsiuast u-
uusa-Teaexom, 2000, 336 ¢

I'.Onccon, [.IIuanu. Ludpossie cuctembl aBTOoMaTH3anuu U ympasiaeHus. — CII6.:
Hesckuii {uanexrt, 2001. — 557 c.

MenbkoB, Anekcanap Bukroposud. TeopeTnueckne 0OCHOBbI aBTOMaTU3UPOBAHHOTO
ynpasieHus: yueoHuk / A. B. Menbkos, B. A. Octpeiikockuii. — M.: Onuke, 2005. —
640 c. : n.

ITerpos U1.B. ITporpammupyemsie KOHTpoJiepsl. CTaHIapTHBIE A3bIKK U IPUEMBI ITPU-
kiagHoro npoektuposanus. / [lox pen. nmpog. B.IL. Isskonosa. — M.: COJIOH-IIpecc,
2004. — 256 c.: ni.

7.3 llepuoanueckue U3aHMUs
[TpoGyieMbl MaITMHOCTPOSHUSI M aBTOMATU3AIMH — B JKypHaJe MyOIUKYIOTCS M30paHHbIe CTaThU

00 HUCCICIOBAaHUAX B obnactu COBPECMCHHOT'O MAIIMHOCTPOCHUA U aBTOMAaTU3alWu, I1C-
PEOAOBOM OIIBITC, MPOTPECCHBHBIX (I)opMax " NCPCAOBLIX TCXHOJIOTHAX MAIIMHOCTPOC-
HUs. BI)IHyCK MMOATOTAaBJIMBACTCA 110 MaT€puajlaM INECPUOJUYCCKOTO MEKAYHAPOIHOIO
JKypHaJia. AHHOTaI_II/II/I K CTaTbsAM JJaHbI HaA PYCCKOM U aHTJIMHMCKOM SI3BIKaX.

16



"BecTHUK MalIMHOCTPOEHUA" - Hay4YHO-TEXHUYECKUI M NMPOU3BOJICTBEHHBIN JKypHal, B KOTO-
POM OCBEIIAIOTCS BONPOCHI Pa3BUTUSA OTpacieil MallMHOCTPOSHMsI, pa3paboTKH, co3/a-
HUS, BHEJPEHUSI HOBOM TEXHUKHU, HOBBIX TEXHOJIOTUM, HOBBIX BUJ0B MAaTEPUAIIOB, B TOM
qucie KOMIIO3UTOB, IUIaCTMACC, KEpaMUKU. B jxypHane myOIuKyroTCst cTaTbi 00 OIbITE
BHEJPEHUS MTPOMBIIIIEHHBIX poboToB, CAIIP.

«CrnpaBouHMK. VH)XXEHEpHBIH >XypHall (C NMPHIOKEHHEM)» - JKypHaJl COAEPKUT CIPABOYHO-
MH(GOPMAIMOHHbBIE U TOSCHSIOINE MaTepHalibl, HEOOXOAUMBIE IS MPAKTHYECKOW pa-
OOTBHI U MOBBIIEHUS KBATU(UKALUN HHXEHEPOB BCEX OTPACIECH TEXHUKH: KOHCTPYKTO-
POB, TEXHOJIOTOB, 3KCIIEPTOB, Pa3padOTUNKOB HOBOM TEXHUKH, MPOSKTUPOBIIUKOB, Ma-
TepUaNoBeOB, NIPENoaBaTelei, a Takke CTYACHTOB BTy30B. Marepuan xypHaia Oa-
3UpyeTcs Ha JaHHBIX JECATKOB M3BECTHEUIINX CIIPAaBOYHUKOB, MAPOYHUKOB, KaTajlOIOB
U IPYrol OTEYECTBEHHOM M 3apyOeKHOM HOPMATUBHON JOKYMEHTAIIHH.

http://www.cals.ru/emag/ - anexTpoHHbIii )xypHai "Texnonorun PLM u WJIIT" -

http://www.toolsru.com - XXypnan «MHCTpyMeHT».

http://www.rosinf.ru/activity/publishing/problem automat/ - XXypnan «IIpo0iembl MammHo-
CTPOECHMS U aBTOMaTU3aLUN».

http://www.mashportal.ru/ - CaiiT OpueHTUPOBAH Ha CIIEIUATMCTOB MAITUHOCTPOUTEITHHOU OT-
pacin. Conepxut Takue paszaeinsl kak: HoBoctu, Ananutika, MHEHHS ClIELIUAJINCTOB,
Kommepueckue npennoxenue, Karanor meponpusituii. 31ech Bbl MOKETE y3HATh O I10-
CJIEJHUX TEHACHIMAX B Pa3BUTHS OT€YECTBEHHOTO U MUPOBOIO MAIMHOCTPOEHHUS.

http://magazine.stankin.ru/ - YyeOHO-Hay4HO-IIPOM3BOJCTBEHHBIN KypHAI «ABTOMAaTH3aLUs U
yIipaBJIeHUE B MAIIMHOCTPOSCHUMW» (3JIEKTPOHHAst Bepcus). Yupeaurenu MocKoBCKUit
I'ocynapcrBennsiii Texuuueckuil YHuBepcuter. CoaepKUT CTaThy, MyOJUKALUN HE
TOJIBKO YYEHBIX, HO U cTyAeHToB MI'TY. ¥ 106HbIi oKCK, BCE CTaThbU CTPYKTYPUPOBA-
HBI 10 TOJIaM.

http://www.techno.edu.ru/db/sect/4734-37-3 - ®deneparuBHbIi noptan «HKxeHepHOE 00pa3oBa-
Hue» CnennanbHble pecypebl/MHpopMaTika 1 HHPOPMALIMOHHBIE TEXHOJIO-
run/CAIIP/ABTomMaTu3aius KOHCTPYKTOPCKOTO M TEXHOJIOTHYECKOTO MMPOEKTUPOBAHUS

http://www.mashex.ru/2008/news/exhibition/3995.stm - MexayHapoaHasi BbICTaBKa MallIMHO-
crpoenust HoBoctu BricTaBku | HoBoctu u myGnukanuu | Mammnoctpoenue /
Mashex'2008.

http://www.farexpo.ru/ais/ - Uudopmanust 0 BeICTaBKax aBTOMAaTHU3AIIHH.

http://www.industrialauto.ru/ - CaiiT nocBsiiieH nmpodieMaM IPOMBIIUIEHHON aBTOMaTU3alUH.
ConepXuT CIIUCOK OpraHu3aluil, mpeaocTaBisommx yciayru B oonactu ACY TII, a
TaKkxe 0a3y JaHHBIX Pa3IUYHBIX ...

http://www.ito-news.ru/index ru.html - U3matensctBo « UTO» OcHoBHag 1ienb M3naTenscTBa
«UTO» — natb cBeICHUS O COBPEMEHHBIX TEXHOJIOTUAX U HOBOM 000pyI0BaHUH, a
TaKXe O phIHKE IPOM3BOJICTBA U OTpeOIIeHUsT MeTanI000padaThIBaroIero 000py10Ba-
Hus, KI1O, nHCTpyMEHTaIbHOW OCHACTKH, CUCTEM aBTOMAaTH3allMU U OpraHu3aluu
IIPOM3BOJICTBA U MHOTO€ Ipyroe. Mbl HazieeMcsl, 4TO CTaTbH B KypHase «Komriekr:
NTO» 6ynyT BaM MoJIe3HBI U IOMOTYT B BBIOOPE TEXHOJIOTUU U 000PYI0BaHUS ISl MO-
JEpPHU3ALMN U Pa3BUTH BalLIEro IPOM3BO/ICTBA.

http://www.mashin.ru/index.php - OAO M3naTenbcTBO «MamHOCTPOSHUEY.
OAO Hayuno-texaunueckoe uzaarensctso «MAIIIMHOCTPOEHMEY. B HacTosee
BpeMs U3AaTeNIbCTBO «MalIMHOCTPOEHUEY - ITO KPYITHEUIINN KHI>KHO-KYPHAJIbHbIN
KOMIIJIEKC, BBITYCKAIOLINI HAyYHO-TEXHUUECKYIO JTUTEpaTypy: YUeOHUKH, CIIPAaBOUYHU-
KM, MOHOTpauu, SHIUKIONEANH, TEPUOANKY, PACCUUTAHHBIE HA COTPYIHUKOB Hay4yHO-
HCCIIEIOBATENbCKUX OPraHU3alMi, NHKEHEPHO-TEXHUUECKUN U YIIPABICHYECKUH TIEp-
COHaJI MPOMBIIIIEHHBIX TPEINPUITUN, TIPeroiaBaTesei, aACHUPaHTOB U CTYIE€HTOB
BBICILIMX U CPEHUX TEXHUYECKHUX 3aBEJICHUM.

http://www.avtprom.ru/ - U3natensckuii JJom «apoABTOMaTH3anus». CallT OpHeHTHpPOBaH Ha
CIEMAIMCTOB, 3aHUMAIOIMXCS BOIIPOCAMHU ITPOMBIIIIIEHHON aBTOMaTu3auuu. Paznen
XKypnansl Oyzaer perynspHo uHGpopMupoBaTh Bac 0 AesITenbHOCTH pelakIiK U pell-
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KOJUIETUH HOBOT'O HAYYHO-TEXHUYECKOTO U MPOU3BOJICTBEHHOTO KypHaJla ABTOMAaTH3a-
LU B «IIPOMBIIIIEHHOCTHY. B paznene @opym Brl MokeTe moaeNUThCS CBOMM OIBITOM
W 33/1aTh HHTEpecyomme Bac Bonmpock! komieram o pa3paboTke, yCOBEpIICHCTBOBAHUM,
BHEJIPEHUHU U DKCIUTyaTallu Ha MPOU3BOACTBE IPOrPaMMHO-ANIMAPATHBIX CPEACTB, MIPO-
rPAaMMHO-TEXHUYECKUX KOMILJIEKCOB U KOHTPOJIbHO-U3MEPUTEILHOTO 000PY/10BAHHUS.
Caiit conepxut Takxe KooKy HoBocreii u ciyx0y [louncka.

7.4 UnTepHeT-pecypcehl

http://www.plm.automation.siemens.com/ru_ru/plm/digital-manufacturing.shtml - Kom-
nanus Siemens PLM Software — Benymiuii MUPOBOI MOCTABIIMK TPOTPAMMHBIX pelie-
HUU JUIs1 YIpaBJICHUS )KU3HEHHBIM ITUKIIOM u3nenuit (PLM) u npousBoacreom (MOM).
WuTemiekTyanbHast JMHEHKA peeHuit st uaHoBauil ot Siemens PLM Software mo-
MOTaeT MPOU3BOAUTENSIM ONITUMU3UPOBATH MPOLIECCHI HU(POBOTO MPOU3BOJCTBA U BO-
MJIOIIATh MHHOBALIUH.

http://www.3ds.com/ru caiiT kommanuu DassaultSystémes Bortoniaet npusiun 3D-
B3aumoyeiicteust 3DEXPERIENCE, obecnieunBas BupTyanbHOU cpenoit. OauH u3 nujie-
POB MOCTAaBIIMKOB POrPaMMHOI0 o0ecrieueHus Hu(poBOro Nporu3BOJACTBA
http://www.cals.ru/ - TpoeKThI U peIIeHUs B 00J1acTH HH()OPMAITMOHHOTO COITPOBOXK/IC-
HUS ¥ MOJICPIKKH JKU3HEHHOTO IMKJIa HAYKOEMKHUX W3JIEIHIA;
http://plmpedia.ru/mmdpoBoe mponsBoacTBO caiiT Kommnanuu PTC
http://b2b-automation.ru/ - Cienuaiu3upoOBaHHBIA CAaUT 1O ABTOMATH3aLIUU TPOU3BO/I-
CTBa.

http://www.iso.staratel.com/ — HopmaTuBHO-CIipaBoYHass HHPOPMAIIHS IMUPOKOTO CIEK-
Tpa npo0jeM: ynpaBlieHue MpoIlecCaMy MTPOU3BOJCTBA; YIIPaBICHUE KaueCTBOM; HH(OP-
MallMOHHBIE TEXHOJIOTHH;

http://www.gost.ru/ - denepaabHOE areHTCTBO MO TEXHUYECKOMY PEryIUPOBaHUIO U
METPOJIOTHH BXOJUT B CUCTEMY (eiepabHbIX OPraHOB UCIIOJIHUTEIBHOM Bi1acTu Poc-
curickoi denepanuu ¥ HAXOAUTCS B BEIEHNH MHUHHUCTEPCTBA IPOMBIIIIIEHHOCTH U TOP-
rosiu Poccuiickoit denepanum.

http://grigor.volnet.ru - Ha caiite npencrasiiensl yueOHble MaTepuaisl o «MeTtogam u
CpencTBaM aBTOMAaTU3ALMK MAIIMHOCTPOCHUs». JlaHbl TEXHUYECKUE XapaKTEPUCTHKH,
OTIMCAHUS U CXEMbI CTAHKOB, MPOMBINIJIEHHBIX POOOTOB, TPAHCIIOPTHBIX U CKJIAJCKUX CH-
CTEM, PEKOMEHAAINH 10 MPOEKTUPOBAHUIO U KOMIIOHOBOYHBIM PEIICHHUSIM aBTOMAaTU3H-
POBaHHBIX POU3BOJICTBEHHBIX CUCTEM MexaHo00paboTku. [TpuBenensl pacuersl BUOpa-
IIMOHHBIX OYHKEPHBIX YCTPOUCTB, CXBATOB MIPOMBINIJICHHBIX POOOTOB U APYTUX CPEACTB
aBTOMaTu3auu. POOOTH3MpOBAaHHBIE KOMIUIEKCHI JIJIS1 BHITTOJIHEHUS TEXHOJIOTHYECKUX
oreparuii. ArperaTHOMOAYJIbHOE TIOCTPOEHUE POOOTU3UPOBAHHBIX TEXHOIOTHUYECKUX
KOMILJIEKCOB.

http://effect-pro.ru/info/best-pro - «KoMmnekcHbIN MOAXOA K aBTOMATU3ALMH IIPEITPUS-
TUH MamuHOCTpoeHus» O630p HYHKIIMOHATBHBIX BO3MOXKHOCTEH IPOrPaMMHOTO KOM-
miekca «bICT-ITPOy, HeoOX0AMMBIX JJIT aBTOMATU3AIIUN TIPEATIPUATHSI MAITUHOCTPOE-
HUSL.

http://www.os1.ru/article/analiz/2000_07 A 2005 06 06-14 56 11/ - IlpuBenena cra-
ThsI COCTOSTHUSI PBIHKOB TPOYKITUN CTAHKOMHCTPYMEHTAIBHOU MTPOMBIIIIICHHOCTH.
http://claw.ru/a-technic/kr AUTO.htm - CtaTss no Teme: 9BM B ynpaBiaeHUH Npous-
BOJICTBOM.

http://www.mash.oglib.ru/bgl/5344/551.html - [IpuBeneHb! cBEAEHHS O TPAHCIOPTHBIX
CUCTEMaX.

http://www.industrial-logistics.ru/equipment/storage.html - IlpuBeaena nuadopmanus:
ABTOMATUYECKUM CKJIaJl, BRICOTHBIN CKJIAJl, XpaHEHUE.
http://bse.sci-lib.com/article087022.html - [IpuBeneno onucanue aBToMaTHIECKast JTH-
HUU, ¥ TPUBEACHBI IPUMEPHI KOMITOHOBOK.
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http://www.industrial-logistics.ru/equipment/transport.html# - CtaTtbs o Teme: «ABTO-
MaTH4eCcKuil ckiaa. BeicoTHbIN cknaf. [lepemenienne u COpTUPOBKaY.
http://www.tehsovet.ru/article-2007-12-5-1009 - Ctatbs Ha Temy: «OOpabaTbIBatoIne
LEHTPHI: TCHJICHLIUU PA3BUTHUS U IEPCIICKTUBBI BHEIPECHUS».
http://delta-grup.ru/bibliot/6/1.htm - OOuue cBeaeHUs O TUIIAX MPOU3BOICTBA.
http://www.ispu.ru/library/lessons/Poletaev2/ - 3105keHbI METOIbI IPOSKTHPOBAHMS
YYaCTKOB U 1I€XOB PA3JIMYHBIX TUIIOB IPOU3BO/JICTB, IIPEIHA3HAUCHHBIC I peau3aluu
IPOM3BOJICTBEHHBIX MPOLIECCOB M3TOTOBIICHUS U3/IEIUN TPeOyeMOro KauecTBa B ycTa-
HOBJICHHOM KOJIMYECTBE MIPH HAJIeKaIIeM YPOBHE YPPEKTUBHOCTH.

http://cncexpert.ru/ — UadpopmannoHHO - 00pa3oBaTeabHbIN caiiT. OCHOBBI TOCTPOCHHUS
YIPaBJIAIONUINX IPOTpaMM, oOpazoBaTenbHbIi Kypce mo YITY nmporpammupoBanuto. Pac-
YeT JOIYCKOB U nocagok. ba3osblit Kype o yepueHuto. OCHOBBI MaTepHaIOBEACHHUS.
0630psI cuctem SAPR, CAD, CAM. YcrpoiictBo, peMoHT U 3kcmutyaranus YITY. Crpa-
BouHas nuHpopmanus. [loneznpie npunoKxeHus.

http://www.stanoks.com/ - nokymenTauus Ha cranku, Y UI1Y, sanexrponpusoas:, YU,
SHKOJIEPHI;

http://venec.ulstu.ru/lib/result.php?action=faculty&t=3&f=6&ps=10&np=1 - DnekTpoH-
Hasi OMOJTMOTEKA IMTOTHOTEKCTOBBIX YUEOHBIX M HaydHbIX n3nanuii Yul TY.
http://krestafix.narod.ru/kniga/index.htm - SnexTponHas kHura. [ nOkue mpou3BOCTBEH-
HbIE CHCTEMBbI. XapbKOBCKHI HanmonansHbii YHHBEpCcHTET PagnolsnekTpoHuku, kade-
pa «TexHonoruu u aBromarusanuu rnpoussojctsa POC u D9BCy» DnekTpoHHast KHUTA.
['uOkue mpou3BOACTBEHHBIC CUCTeMbl. Hanucana ains uzydenus cryneHtamu BY3o0B
TEXHUUYECKUX criennanbHocTed. Co3aaHa Ha OCHOBE KHUTH «[ mMOKue pon3BOACTBEHHbBIE
cucteMsbl». M3rorosurens 3aines 1M.A.2003 rox.

http://effect-pro.ru/info/best-pro - «KommuiekcHbIN IOIX0/] K aBTOMAaTU3aLUN TPEIITPUsI-
TUH MammHOCTpOCeHHs» O030p QYHKIIMOHATBHBIX BO3MOYKHOCTEH IIPOrPaMMHOTO KOM-
wiekca «bDCT-TTPOy, He0OXOUMBIX 1711 aBTOMATU3ALUN TIPEANPUITHS MAITTHOCTPOE-
HUSL.

http://bezwareza.com/2008/02/20/avtomatizacija-proizvodstvennykh.html - kaura «AB-
TOMaTHU3alMs IPOU3BOJACTBEHHBIX MTPOLIECCOB B MAIIMHOCTPOCHUI.
http://www.ruslib.info/category/professii/ - DnekTpoHHast OnOIMOTEKAa TOUCK BHITIOTHEH
0 - MAIIMHOCTPOEHHE.

http://www.all-ebooks.com/index.php?do=search - DnekTpoHHas OuOIMOTEKA OUCK BBI-
MIOJIHEH 110 - aBTOMAaTU3allui B MAIlIMHOCTPOCHHH.
http://softsearch.ru/programs/119-073-avtomatizacija-i-mehanizacija-proizvodstva-full-
download.shtml - kHUTa «ABTOMATH3AIMS U MEXAHU3AIIUS IPOU3BOJICTBAY.
http://www.plm.automation.siemens.com/ru_ru/ - Siemens PLM Software — onuH u3 Be-
JYIIAX MAPOBBIX MTOCTABIIMKOB MTPOTPAMMHOTO 00€CTICUEHUS U YCIIYT JJISl YIIPABJICHHS
AKHU3HEHHbIM LuKiIoM u3aenust (PLM). [Iporpammusienponykrsl: Fibersim; LMS; NX;
Solid Edge; PLM Components; Seat Design Environment; Syncrofit; Teamcenter; Tecn-
omatix; Velocity Series

http://www.cad.ru - Pycckas [Ipombimuiennast Komnanus. SIBisieTcss oTHUM U3 JIUIEPOB
Ha POCCUICKOM PBIHKE MPOTrPAMMHOTIO H aNapaTHOro 00ecrnevyeHus sl CHCTEM aBTOMa-
tusupoBaHHoro npoektupoBanus (CAIIP) u reoundopmarmonnsix cuctem (I'MC). Kom-
MaHUs 3aHUMAETCSI aBTOMAaTH3aIUeN TPOEKTHO-KOHCTPYKTOPCKUX M TEXHOJIOTHIECKUX
paboT, mucTpudkIoNKel, pa3paboTKON M CHCTEMHOM MHTErpaIlueil MpOrpaMMHOTO U arl-
napaTHOTO O0ECIeUeHUS TSl PEIISHUS Pa3TUIHBIX 33/1a4 MAIIMHOCTPOCHHUS, TIPOMBIIII-
JICHHOTO U TpakJIaHCKOTo cTpouTtenscTBa, | UC, reoae3un, kaprorpaduu, 3eMIeyCcTpoii-
CTBa U T.II.

http://www.solidworks.ru/ - Komnanus SolidWorks. Caiit komnanuu SolidWorksRussia,
0JIHOTO U3 Beaymux pa3padorunkoB CAD cuctem B Poccum.
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http://www.industrial-logistics.ru/equipment/transport.html
http://www.tehsovet.ru/article-2007-12-5-1009
http://delta-grup.ru/bibliot/6/1.htm
http://www.ispu.ru/library/lessons/Poletaev2/
http://cncexpert.ru/
http://www.stanoks.com/
http://venec.ulstu.ru/lib/result.php?action=faculty&t=3&f=6&ps=10&np=1
http://krestafix.narod.ru/kniga/index.htm
http://effect-pro.ru/info/best-pro
http://bezwareza.com/2008/02/20/avtomatizacija-proizvodstvennykh.html
http://www.ruslib.info/category/professii/
http://www.all-ebooks.com/index.php?do=search
http://softsearch.ru/programs/119-073-avtomatizacija-i-mehanizacija-proizvodstva-full-download.shtml
http://softsearch.ru/programs/119-073-avtomatizacija-i-mehanizacija-proizvodstva-full-download.shtml
http://www.plm.automation.siemens.com/ru_ru/
http://www.cad.ru/
http://www.solidworks.ru/

www.adem.ru - Komnanuss ADEM Technologies. Caiitr komnanuu ADEM Technologies,
OJIHOTO M3 BeAyImHUX pa3padoTunkoB naTerpupoBannoit CAD/CAM-cuctemsr ADEM.
http://www.cad.ru/ru/software/detail.php?ID= - ITporpammusIiii kommiaexke LCAD (ot
Layout CAD - paccranoBka 000pyIOBaHHS ¢ TOMOIIBIO KOMIIBIOTEPA) TPETHA3HAYCH
JUTSL CO3JJaHUSI aBTOMAaTU3UPOBAHHOTO Pa00UEro MecTa TeXHOJI0ra-MpOeKTUPOBIIHKA,
OCYILIECTBIISIOLIET0 TEXHOJIOTUUECKOE TPOEKTUPOBAHUE HOBBIX IIPOM3BOJICTBEHHBIX I10-
MEIICHUH, a TAK)KE€ TEXHOJIOTHUECKYI0 PEOPraHU3alllIo CYIIECTBYIOIIETO MPOU3BO/ICTBA.
Komrmieke MOKeT ObITh TaKKe MCTIOIB30BAH IS MOJIYUYEHHS pa3IMyHON CIIPaBOYHOM
nH(pOpMaLIMU IO YCTAaHOBJICHHOMY Ha IIPOM3BOJICTBE U BBEICHHOMY B 0a3y JaHHBIX CH-
CTEMbI 000PYIOBaHHIO.

http://www.catia.ru/index.html - Cucrema CATIA (Computer Aided Three-dimensional
Interactive Application). DTo KOMILUIEKCHas! CUCTEMAa aBTOMATHU3UPOBAHHOTO MMPOCKTHUPO-
Banus (CAD), TexHonorudeckoit moaroroBku npousBoacTsa (CAM) u uHKEHEPHOTO
ananu3a (CAE), Bxirovaromias B ce0s Iepe1oBOi HHCTPYMEHTApU TPEXMEPHOTO MOJIe-
JMPOBaHUS, MOJACUCTEMbI IPOrPAMMHON UMHUTALIMU CIOXKHBIX TEXHOJOTMYECKUX IpOLeC-
COB, Pa3BUTHIEC CPE/ICTBA aHAIM3A U €UHYI0 0a3y aHHBIX TEKCTOBOW U rpaduuecKoin
uHpopmanuu. Crcrema 1mo3BossieT 3h(HEeKTUBHO pemarh BCe 3a/1a4l TEXHUIECKOH 1Mo/1-
TOTOBKH IIPOU3BOJICTBA - OT BHEIIHETO (KOHIIETITYaIbHOT0) MPOSKTHUPOBAHUS /10 BBIITYCKa
yepTexel, cnenuduKanuii, MOHTXHBIX CXEM U YIPABJISIOMINX IIPOrPaMM IS CTAHKOB C
4qIry.

http://www.3ds.com/ru - mporpaMmmMHOe oOecrieueHne i pa3pabOTKH MPOYKIIMU Ha Oa-
3e iatgopmel 3DEXPERIENCE, obecneunBatomiee 3D-nipoekTHpoBaHNe, HHKHHA-
puHr, Tpexmepubiii CAIIP, mogenupoBanue, MUMUTAIIMOHHOE MOJICTTUPOBAHUE, YIIpaBIie-
HUE JIaHHBIMU U ITPOLIECCAMHU.

http://open.kbsu.ru/moodle/course/view.php?id=3966
http://www.iprbookshop.ru/586.html
http://www.garant-center.ru/online-internet-versiya/ - mpaBoBas cuctema ¢ 6a30i 3aKo-
HOB M IOpUANYECKUX JOKyMeHTOB Poccuun. IIpenocrasisier qocTyn K akTyajlbHOM, IO-
CTOSIHHO OOHOBJIIEMOI MH(OpPMAIIMK: 3aKOHBI M MOA3aKOHHBIE aKThl, BCTYIIUBIINE B CUITY
pelieHus Cy10B, MpodecCHOHANbHBIE AHATUTHYECKHE MaTEpUabl, CIICIIMATU3UPOBAHHbBIE
CIIPaBOYHMKH U CJIOBapu, HOPMaTUBHBIE JOKYMEHTBI, HOBOCTH POCCHMCKOTO 3aKOHOA-
TenbHOro coOpanus. OHnaitH-cepBUC ['apaHT — yCcOBEpIIICHCTBOBAHHAS BEPCUS TIPUBBIU-
HOT0 UH(OPMAIIMOHHOTO MPOJIyKTa, IPeHa3HauYEHHAas )i FOPUANYECKUX U (PU3HUECKUX
JIUIY

http://www.consultant.ru/ - cipaBouHas mpaBoBas cuctema «Koncynerantllmtocy. c-
MOJIb3YEeTCs FOpUCTaMu, OyXraiTepamu, KaJIpOBbIMHU CHEIHATUCTAMH, PYKOBOAUTEIIMHU
OpraHu3alyii, CrieualIucTaMu TOCOPTaHoB, YUYEHBIMHU, CTYACHTAMHU U IPEIO1aBaTEIIMU
IOPUANYECKHX U DKOHOMHUYECKUX BYy30B. PacnipocTpansercs yepes ceThb perHOHaIbHBIX
nH(popMalnOHHbIX LeHTpoB (PULI).
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http://www.masters.donntu.edu.ua/2008/mech/kozik/links/www.adem.ru
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7.5 IlepedeHb Npo(ecCHOHAIBHBIX 023 JaHHBIX U HH(POPMAIIHOHHO-CIIPABOYHBIX CHCTEM

1. http://www.diss.rsl.ru  — D9BJI PI'bB - DOnexkTpoHHble BepcHMM IIOJIHBIX TEK-
CTOB AMccepTanuii u aBropedepaToB u3 GoHaa Poccuiickoit rocy1apcTBeHHON OMOIMOTEKH

2. http://www.scopus.com — SciverseScopus u3naTenbcTBa «ab3eBup. Hayka u TexHO-
norum». PedeparuBHas u aHanuTuyeckas 6a3a JaHHBIX

3. http://elibrary.ru — DnexkTpoHHas OMOJIMOTEKA HAYIHBIX MTyOTMKAIIHA.

4. http://polpred.com — O630p CMMU Poccuu u 3apy0exnbs. [1oHbIE TEKCTHI + aHATUTHKA
n3 600 uzganuii mo 53 orpacisim

5. https://www.gost.ru/portal/gost//home/standarts - denepaibHOe areHTCTBO MO TEX-
HUYECKOMY PETYJIUPOBAHUIO U METPOJIOTUHU

6. http://www.consultant.ru/ - cnpaBouHo-npaBoBas cuctema KoncynpranT Ilitoc

7. http://www.garant.ru - CUC «["apanT.

7.6 MeToan4yeckue yKa3aHus K JJa00pPaTOPHBLIM 3aHSITHSAM
JlaGopaTopHbie pabOTHI MPOBOASTCS B JIAOOPATOPUU OCHAIIIEHHOM COBPEMEHHBIMU CTaH-

kamu ¢ YIIY ¢ uHTerpupoBaHHBIM KOMIBIOTEPHBIM KJIACCOM, OCHAILIEHHOM COBPEMEHHBIM 000-
pynoBanueMm (12 xommnbrotepos ¢ npoueccopamu IntelCore 2 Duo, mynsTumMeauiinoe obopyio-
BaHUe, HEOOXOAMMOe porpaMmMHoe obecrieueHue). B nmabopatopun umeeTcs KOMMYHHKAIIMOH-
Has CBsA3b KOMIbIOTEPOB ¢ YUIIY cTaHKOB 110 JIOKaIbHON CETH, UMEIOLIEH BBIXO/I B INI00AIBHYIO
cerb MHTEPHET.

MeTtonuyeckue yka3aHus K JJabopaTOpHbIM paboTaM, 2JIEKTPOHHbIE YUeOHbIE TOco0us pac-
MOJIOKEHBI Ha ceTeBoM aucke D://Work, a Takxke Ha aucke DVD «Jlekiun 1 MeToqu4ecKue Ma-
TEpHaJIbl 10 TUCHUIUIMHE» C IPUMEPAMU BBIIOJIHEHUS J1a00paTOPHBIX paldoT.

7.7 llporpammHoe o0ecnieyeHue HHGOPMANMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH
JIMLieH3MOHHBIE IPOTPAMMHBIE TIPOAYKTHI, UCTIOJIb3YEMbIE TIPH NU3YYSHUU TUCLIUILINHEI,
IpUBE/IEHBI B Ta0JIUIIE.

IIpousBoauTens mpo-
HanmenoBaHue nporpaMMHOIo IpoayKTa
rPaMMHOTO MPOAYKTa
MSAcademicEES Office 365 ProPlusEduShrdSvr ALNG SubsVL MVL PerUsr A
Faculty EES
. Office 365 ProPlusEduShrdSvr ALNG SubsVL MVL Pe-
MSAcademicEES rUsrSTUUseBnft Student EES
MSAcademicEES Core CALClient Access License ALNG LicSAPk MVL DvcCAL
A Faculty EES
DrWeb Dr.WebDesktopSecuritySuite ArtuBupyc + LlenTp ynpaBieHus
Ha 12 mec., 200 TIK
SiemensPLMS Tecnomatix Manufacturing Acad Perpetual License
Ascon VYueOnsbiit Kommnexkt Komnac-3D v18 Ha 50 mect. [IpoexktupoBa-
HUE ¥ KOHCTPYUPOBAHUE B MAIIMHOCTPOEHUH, JTULICH3USI.
Solidworks SOLIDWORKS EDU Edition 2018-2019 Network - 200 Users
Cimco CimcoEditProfessional 20 mt.
Statistica Ultimate Academic for Windows 13 Russian/13 English
StatSoft .
Ha 500 nosp3oBareneit/lokanpHasBepcus (Named User)
Mathlab/Simulink TAH-25
ProjectExpert 7 ExpertSystems 16 yueOHBIX MecT (ceTeBast mporpamma)
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http://polpred.com/
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http://www.garant.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI
TpeGoBaHuAKYCI0BUSIMPEATN3ANMUAUCHUIIIMHDI:

Neri/
I Bunaynut.donna

JlekunoHHas . .

l. OcHareHuecnenuanTu3upoBaHHON yueOHOMeOeb10. OcHalI
ayJIuTopus

) KaOuHeTmsampakTHIeCKUX3aHs - OcHarneHuecnenuaiIu3npoBaHHonyueOHoMeOe-

' TUH 11510.OCHAIIEHUETEXHUYECKUMHUCPEICTBAMUOOYUCHHU S : IO /IBI
3. KomnbproTepHbIeKI1acChl OcHarneHuecnenuaTn3upoBaHHO yaeOHOMeOenb10. OCcHAII

MarepuasibHoe o0ecniedeHue Ja00PATOPHBIX 3aHATHI

Ne pabor

MarepuanbHoe obecrieueHue

Bce pabotsi

[Tapk mepcoHaIbHBIX KOMIIBIOTEPOB C MPOTPAMMHBIM OO€CIeYeHHEM
JUISl TIPOCKTUPOBAHUS, MATEMAaTUYECKOTO0 U MMHUTAIMOHHOTO MOJEIH-
poBaHusl, pabOTHI C TEKCTaMH, PACTPOBON M BEKTOPHOU rpadukoii, BU-
JICOPOTMKAMHU, TPE3CHTAMEH U CO3[aHWs WHTEPAKTUBHBIX JJIEKTPOH-
HBIX TEXHHYECKUX PYKOBOJACTB. KoMIbloTephl MOMKHBI OBITH 00BETH-
HEHBI B CETh UMETh BBIXOJ] B UHTEPHET.
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9. OCOBEHHOCTHU PEAJIM3AIIMU JUCHUIVIMHBI J1S1 UHBAJIM/IOB U
JIML C OTPAHUYEHHBIMHU BO3MOXKHOCTSAMMU 3/10POBbSA

JI1st CTYZIEHTOB C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsSI CO3[IaHbI CIELUATBHBIC
yCIIOBUS Ui MONY4YeHUs 00pa3oBaHuA. B 1ensx TOCTYMHOCTH IMOJIy4eHHUs BBICIIEr0 0O0pa3oBa-
HUS TI0 00pa30BaTENILHBIM MMPOTrpaMMaM WHBATUAAMH U JIMIIAMHA C OTPAHMYEHHBIMUA BO3MOXKHO-
CTSIMU 37I0POBbSI YHUBEPCUTETOM O0ECIIEUNBACTCS:

1. AnprepHatuBHasi Bepcusi OQUIIMAILHOTO caiita B cetu «VHTepHET» JUIsl CIIabOBUISI-
LUX;

2. JIns MHBANUIOB C HAPYIICHUSMU 3peHUs (CIa00BUSIINE, CICTIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaromeMycss HEOOXOAUMYIO IOMOIIb,
nyOIMpoBaHHE BCIYX CIPaBOYHON WMH(GOpPMAIMK O pPACIHUCAHUM y4eOHBIX 3aHATHH; HAINYHE
CPEICTB [UIsl YCUJICHUSI OCTATOYHOT'O 3pEHHUs, OpailjieBCKON KOMITbIOTEPHOU TEXHUKHU, BUICOYBeE-
JUYUATENICH, TPOrpaMM HEBU3YaJLHOTO JIOCTyNa K HH(OpPMAIMH, IPOrpaMM-CHHTE3aTOPOB pedn
U IpYyTUX TEXHUYECKHUX CPEJCTB MpueMa-nepenadun yueoHoi nudopManuu B JOCTYMHbBIX (hopmax
JUISL CTYJIEHTOB C HAPYIICHUSIMU 3PEHHUS;

- 3a/1aHUA JUIA BBITIOJTHEHUS Ha SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TIMCbMEHHBIC 3aJ]aHUs BBIMOJHSAIOTCS HAa OyMmare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY 00Y-
YarOIIUMCS;

3./l MHBAJIUIIOB U JIUIl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBS 10 CIyXy (cia-
Oocaplianuye, rayxue):

- Ha 3a4eTe/’K3aMeHe MPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIINN CTYJCHTY HEOOXOAUMYIO
TEXHUUYECKYIO TIOMOIIIb C y4E€TOM WHIUBUIYATbHBIX OCOOEHHOCTEH;

- 3a4eT/7K3aMEH MMPOBOUTCS B MUCBMEHHOUN (opMme;

4. JIns MHBAJIUIOB M JIMI[ C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS, MUMEIOIINX
HapyIICHHUs OIOPHO-ABUIaTEJIbHOIO alIapara, CO3/laHbl MaTepuaibHO-TEXHUYECKUE YCIIOBUS,
o0ecreunBaroIe BO3MOKHOCTh OECIIPENSTCTBEHHOIO JOCTYNa O0YyYaroluXxcs B yueOHbIE TO-
MEIICHUS, OOBEKTY TUTAHHMSI, TyaJICTHBIC U JPYTUe MOMEIICHUS YHUBEPCUTETA, a TAaKKe MPeObl-
BaHUs B YKA3aHHBIX MMOMEIIEHUAX (HaJHUMe PACIIUPEHHBIX JBEPHBIX MPOEMOB, MOPYUHEH U IpY-
TUX MPUCTIOCOOTIEHU).

- MIUChMEHHBIC 3aJaHUsI BBIMOJIHIIOTCS Ha KOMIBIOTEPE CO CIENUATN3UPOBAHHBIM IPO-
TPaMMHBIM 00ECTIEYCHUEM MITH HAJIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIAaHHIO CTY/CHTA YK3aMEH MPOBOJUTCS B YCTHOU (hopme.

OOyuaromuecs U3 4ucia JIMI ¢ OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbSI 00€CII€UEHbI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (hopMax, aJanTHUPOBAHHBIX K OTPAHHUYEHUSIM
WX 37J0POBBS.
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Hpunoxenne 1. JUCT U3SMEHEHUM (JONTOJTHEHU)

Pabouast mporpamma 1o aucrurumae «TexHonoruu nudpoBOro MPOU3BOACTBAY M0 HAMPABICHHUIO
noarotoBku 15.03.05 — KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOECreYeHUEe MAIIMHOCTPOUTEIIb-
HBIX TIPOU3BOACTB, MPO(uih «TEeXHOTOTHS MAITUHOCTPOCHUSD

Ha y4eOHBIN TOT

Hepe'{eﬂb BHOCHUMBIX

Neni/m | DnemenT (mynkr) PIT . .
(nynier) P H3MeHeHH i (100 IHeHHuil)

IIpumeuanue

oOcyXIeHa M PEKOMEHJ0BaHa Ha 3aceqaHuu Kadeapsl «TexHomorus u oboOpynoBaHHUE
aBTOMAaTU3UPOBAHHOT'O IPOU3BOICTBAY

poToKoJ Ne or" " 20 1.

3aBenyromuii kageapoit / SIxyrnos M.M./
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