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1 O01mMe moJ10KeHu s

[lenpr0o rocy1apCTBEHHONW UTOTOBOM aTTECTALIMU SIBJISIETCS YCTAHOBJICHUE COOTBETCTBUS PE3YyIbTAaTOB
OCBOCHHS  OOydJaromuMucs  oOpa3oBaTelbHOM  MporpamMmbl, paspabotanHoii B OpeHOyprckom
rOCy/IapCTBEHHOM YHUBEPCHUTETE COOTBETCTBYIOIIUM TpeOoBaHusM DenepaqbHOTO TOCYAapCTBEHHOTO
oOpasoBarenbHOro crangapta Beiciiero oopazopanusi (OPI'OC BO) u oLeHKH ypOBHS MOATOTOBJICHHOCTH
BBIITYCKHHUKA K CAMOCTOSITEIILHOU MPo(ecCHOHANBHOM 1eATETbHOCTH.

B pesynpraTe oOcCBOeHHS 00pa3oBaTeNbHONM MporpamMmbl OOydalOIIUMKCS JOKEH OBJIAJETh
CJIEIYIOIIMMHU KOMIIETCHIIUSIMU

Bun rocynapctBeHHOTO
UCIIBITAHUS, B XO/I€ KOTOPOTO
npoBepseTcs: cHhOpMUPOBAHHOCTD

Kon HanmMeHoBaHMEe KOMIIETEHITUN/MHIUKATOPHI
KOMIIETEHIIUN

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YHUBepcaJbHbIMU KoMneTeHusamMu (YK):
YK-1 |Cnoco0eH ocyliecTBJSITh MOUCK, KPUTHYECKUI aHAIU3 U +
cuHTe3 MH(pOpMauK, IPUMEHSITh CHCTEeMHBbII MOAXO0/ 1JIA
pelleHusi MOCTABJEHHBIX 32/1a4

VYK-1-B-1 Ilpumensier ¢punocodhckre 0OCHOBBI TO3HAHUS U +
JIOTUYECKOTO MBIIIIJICHHS], METO/Ib HAYYHOT'O TIO3HAHMUS, B TOM
YHCJIE METO/bl CUCTEMHOI'O aHAJIN3A, JUISl PEIICHUs
MIOCTABJICHHBIX 3a7a4

VYK-1-B-2 OcyuiecTBisieT KpUTUYECKUM aHaIU3 U CUHTE3 +
uH(pOpMalKH, IOJIYYEHHON U3 pa3HbIX HCTOYHUKOB
VYK-1-B-3 IloHnMaeT 0OCHOBHBIE 3aKOHOMEPHOCTH U IJIaBHbIE +

0COOEHHOCTH COLIMATBbHO-UCTOPUUECKOTO Pa3BUTHS PA3IUYHBIX
KYJIBTYP B 9THYECKOM U (HIOCO(HCKOM KOHTEKCTE

VYK-1-B-4 Ilpumensier meToas! cOopa, XpaHeHHs, 00pabOTKH, +
nepeaayy, aHajln3a U CUHTe3a MH(OPMAIMH C UCII0JIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJOTHUHN JUIsl PEILIEHUS TOCTaBIECHHBIX
3a1a4

VYK-1-B-5 ®opmynupyeT u apryMeHTUPYET BbIBOJIBI U +
CYXJIEHUs, B TOM YHCIIE ¢ MPUMEHEeHueM (uiocodcekoro
MOHSTUMHOTO anmnapara

VYK-1-B-6 ®opmynupyeT cOOCTBEHHYIO TPaKIaHCKYIO U +
MHPOBO33PEHUYECKYIO MO3ULHIO C OIOPO HA CUCTEMHBIN
aHaIn3 GUIOCOPCKUX B3IIISAIOB U UCTOPUUYECKHUX
3aKOHOMEPHOCTEH, TPOLIECCOB, SIBIICHUN U COOBITUI

YK-2 |CnocoGeH onpeaeasiTb KPyr 3aiay B paMKax +
MOCTABJICHHOH LeJIM M BLIOUPATH ONTHMAJIbLHbIE CIIOCO0BI
UX peleHHs, HCXO0AS U3 el CTBYIOIMX IPABOBBIX HOPM,
HMEIOLIUXCSl PeCyPCcOB M OrpaHuYeHHuid

VYK-2-B-1 IloHumaer K1accu4eckylo CTPYKTYpY MPOEKTa C +
Y4€TOM ONTUMU3ALUU PECYPCHOTO 0OeCTIeUeHus], CIIOCOOBI
IIPE/ICTaBICHUSI IPOEKTA

YK-2-B-2 ®opmynupyeT 1enu 1 3a1a4d MpoeKTa, +
CTPYKTYPHUPYET JTaIbl POLECCa OPraHU3aluK IPOCKTHON

JEeSATEIbHOCTH

VYK-2-B-3 IlpumeHsieT 3J1eMEeHThI aHaIN3a, TUIAHUPOBAHUS U +

OLIEHKH PUCKOB JJIsl BbIOOpa ONTUMAJILHOM CTPATEruu
pa3BUTHsI 1 0OOCHOBAHHUS YCTOWYMBOCTH MTPOEKTA

YK-2-B-4 B paMkax 1eiau mpoeKTa OIupaeTcsi Ha MPaBOBbIC +
HOPMBI OCHOBHBIX OTPACIEN POCCUNCKOr0 3aKOHOAATEILCTBA
IIPU NIOCTAaHOBKeE 11eJIeil ¥ BEIOOPE ONTHUMAaJIbHBIX CLIOCOOOB UX




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

JOCTIDKEHUS; 00J1a/1aeT HaBbIKAMU MCTIOIb30BAHUS
HOPMAaTUBHO-TIPABOBBIX PECYpPCOB B pa3pabOTKe U peaau3aluu
MIPOEKTOB

YK-3

Cnoco0eH ocyecTBJISTH COLMAJILHOE B3aUMO/IelicTBHE U
peajn30BbIBATH CBOKO POJIb B KOMAaH/I€e

VK-3-B-1 Iloanmaet 3 eKTUBHOCTH UCIIOJIb30BAHUS
CTpaTernu KOMaHIHOTO COTPYIHUYECTBA JUIS TOCTHXKEHUS
MIOCTABJICHHOM I1eJIM, ONPEACISCT CBOK POJIb B KOMaH Ie

VYK-3-B-2 I'enepupyer uzero, BIOUpaeT HallpaBIeHUE
Pa3BHUTHUS €€ B IPOCKTE C yYETOM BUAOBBIX XapaKTEPUCTHK U
OCYIIECTBIISIET COLUAIILHOE B3aUMOJIEHCTBHE IIOCPEICTBOM
pacipeeneHus MPOSKTHHIX pojiel B KOMaHe

YK-4

Crnoco0eH ocylecTBJIATH Ae10BYI0 KOMMYHMKAIHIO B
YCTHO# U NUCbMEHHOH (popMax HA rocy1apCcTBEHHOM
si3bIke Poccniickoii @enepanuy 4 HHOCTPAHHOM(BIX)
si3bIKe(ax)

YK-4-B-1 BeiOupaet Ha rocy1apcTBEHHOM ¥ HHOCTPaHHOM (-
BIX) SI3bIKaX KOMMYHHKATUBHO IPUEMIIEMBIH CTHIIb IEJIOBOTO
oOmeHus, BepOaibHbIC U HEBEpOAIbHBIC CPEICTBA
B3aMMOJICHCTBUS C MAPTHEPAMU

YK-4-B-2 Beger nenoByo KOMMYHUKAIIMIO B TUCBMEHHOHN U
ANEKTPOHHOU (hopMe, YIUTHIBAsE OCOOCHHOCTH CTHIIMCTUKU
opUIHANBEHBIX U HEO(DUIIUATBHBIX ITUCEM, COLUOKYIbTYpPHBIC
paznuuus B popMaTe KOPPECIOHIESHIIUN Ha TOCYIapCTBEHHOM
Y MHOCTPAHHOM (-BIX) SI3bIKaX

YK-5

Crnoco0eH BOCIPpHHUMATH MEKKYJbTYPHOE pa3HooOpa3ue
o0uecTBa B COMUAJIBHO-UCTOPUYECKOM, 3THYECKOM U
dui1ocopckoM KOHTEKCTAX

VK-5-B-1 IlposiBsieT ToepaHTHOE BOCIIPUITHE COLIMATIBHBIX
U KyJIbTYPHBIX pa3IMuui, yBaXXUTEIbHOE U OEpeKHOE
OTHOIIIEHHE K UCTOPUYECKOMY HACIIENIO U KYIbTYPHBIM
TpaJuLIUsIM

VYK-5-B-2 JleMOHCTpUpYET YBaXKUTEIbHOE OTHOILICHHE K
HMCTOPUYECKOMY HACJIEAMNIO U COLIMOKYIBTYPHBIM TPaJAULIUAM
Pa3IMYHBIX COLMAIBHBIX TPYIII, ONUpAIOLIeecs Ha 3HaHUE
JTAINlOB UCTOPUUYECKOrO pa3BuTusl Poccum B KOHTEKCTE
MHUPOBOM UCTOPHUH U KYJIBTYPHBIX TPaJAULIUN MUPA, BKIIIOYas
MHUPOBBIEC peIUTHH, PHIOCODCKHUE M ITUUECKHE YICHUS

YK-5-B-3 Haxoaut u ucrnoib3yetr HeoOX0IUMYIO JIIs
CaMOpa3BUTHUS U B3aUMOJEHCTBUS C IPYTUMH JIFOJbMH
MH(OPMAIIHIO O KYIBTYPHBIX OCOOCHHOCTSIX U TPATUITHSIX
Pa3IMYHBIX CONMAIBHBIX TPYIIT

VYK-5-B-4 Co3HarenbHO BBIOMpAET IIEHHOCTHbIE OPUEHTUPBI U
IPaX/IaHCKYIO MO3ULIMIO; apTyMEHTUPOBAHO O0CYKIAaeT U
peraet mpodJIeMbl MUPOBO33PEHUYECKOr0, O0IIECTBEHHOTO U
JMYHOCTHOTO Xapakrepa

YK-6

Cnoco0eH ynpaBiasiTb CBOMM BpeMeHeM, BLICTPAUBATD H
peayin30BbIBATH TPAEKTOPHIO CAMOPA3BUTHS HA OCHOBE
NPUHIUIIOB 00pPa30BaHNs B TeYeHHe BCell AKU3HU




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

YK-6-B-1 ITonnMaeT Ba)XHOCTh TUTAHUPOBAHUS TIEJIeH
COOCTBEHHOM JIEATETLHOCTH C YIETOM YCIOBHH, CPEJICTB,
JINYHOCTHBIX BO3MOKHOCTEM, ITAIIOB KAPEPHOTO POCTA,
BPEMEHHOM MEPCIEKTUBBI Pa3BUTHS JEATEIbHOCTH U
TpeOOBaHUH pBIHKA TPyia

+

VYK-6-B-2 Peanuzyer HaMme4YeHHBIC 1IEIU C YYETOM YCJIOBHH,
CPEICTB, IMYHOCTHBIX BO3MOKHOCTEN, ITAIIOB KAPHEPHOTO
pocta, BpeMEHHOM MepCHeKTUBbI Pa3BUTUS JEATEIILHOCTH U
TpeOOBaHUH pBIHKA TPyia

YK-6-B-3 JlemoHcTpupyeT HHTEpEC K yueOe U UCIOJIb3YET
MPEA0CTaBIIIEMbIE BO3MOXKHOCTH ISl IPUOOPETEHUSI HOBBIX
3HAHUN U HABBIKOB

VYK-6-B-4 Kputndecku onennBaet 3((HheKTUBHOCTh
UCIIOJIb30BAaHUs BpEMEHH IIPU PEIICHUH ITOCTABJICHHbIX 33/1a4

YK-7

Crnoco0eH noaaep:;kMBaTh 10JKHbIH YPOBeHb (PU3NUECKOI
IOATOTOBJIEHHOCTH JJIf 00ecreYeHUs MOJTHOILICHHOM
COLMAJILHOM M MPO(ecCHOHAIBLHOM 1esITeJIbHOCTH

YK-7-B-1 CobmrogaeT HOpMBI 3J0pOBOTO 00pa3a KHU3HH,
UCTIOJIb3Ysl OCHOBBI (PM3UYECKOM KYJIBTYPHI JJIsi OCO3HAHHOTO
BBIOOpA 3710pOBhECOEPErarOIINX TEXHOJIOTHI Ha BCEX
KM3HCHHBIX 3Tanax pa3BUTHUS JINYHOCTH

YK-7-B-2 BeiOupaet parioHaabHbIe CLIOCOOBI M IPUEMBI
MpoPUIAKTUKH MPOoheCCHOHATBHBIX 3a001€BaHU,
MCUX0(U3UIECKOTO U HEPBHOAMOIIMOHAIILHOTO YTOMIICHUS HA
paboueM MecTe

YK-8

Crnoco0eH co31aBaTh U NOAEP:KMBATH B MIOBCEIHEBHOM
JKM3HH U B IPO(heCCHOHAIBLHOM JesITeJIbHOCTH 0e30nacHbIe
YCJI0BMS KM3He1esITeIbHOCTH AJIsl COXPAHEHHUs NPUPOAHOM
cpenbl, o0ecneYeHns yCTOMYUBOIO pa3BuTHA 001eCTBA, B
TOM 4YHcJie IPH YIPo3e U BOSHUKHOBEHUH Ype3BblYaiiHbIX
CUTYallUil U BOCHHBIX KOH(PIUKTOB

YK-8-B-1 ®opmupyeTt KynbTypy 0€301MacHOro U
OTBETCTBEHHOTO MTOBE/ICHUS B TIOBCETHEBHOM JKU3HU U
npodeccuoHaNbHOM e TeIbHOCTH, 0OecieurBasi 0e301acHbIe
1/ KOMQOPTHBIE YCIOBUS )KU3HEEITEIBHOCTH, TPY/1a Ha
pabodeM MecTe, B T.4. C IOMOIIBIO CPEJICTB 3AIUTHI

VYK-8-B-2 Hcnonb3yeT npreMsl nepBoii MOMOIIH, METObI
3aIIUTHI B YCIOBUAX YPE3BBIYANHBIX CUTYALMI U BOCHHBIX
KOH(JIMKTOB

VYK-8-B-3 UnenTudumupyeT yrpo3sl (OIIaCHOCTH) PHUPOTHOTO
U TEXHOT€HHOT'O MPOUCXO0KAEHUS IS )KU3HENEATEIbHOCTH
YEJIOBEKA U IPUPOAHON Cpeabl

VK-8-B-4 B ciiyuae BO3HUKHOBEHHS YpE3BbIYAHBIX CUTYAIHil
Y BOGHHBIX KOH()IUKTOB MPUMEHSET METObI 3aLUTHI
KU3HENEATEIIBHOCTH YEJIOBEKa, IPUHUMACT Y4acTUE B
CIacaTeNbHBIX U HEOTJIOKHBIX aBAPUINHO-BOCCTAHOBUTEIIBHBIX
MEpONPHUATHUSIX

YK-9

Cnoco0eH UCno0JIb30BaTH 0a30BbIe JedeKToI0ru4ecKue
3HAHHMA B COLMAJILHOM U podeccHoHaIBLHOI cepax




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

YK-9-B-1 ITonnMaeT 0cOOEHHOCTH Pa3BUTHUS YEIIOBEKA C
OrpaHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBbSI

+

YK-9-B-2 JleMoHCTpUPYET TOTOBHOCTH MPUMEHATH 0a30BbIC
ne(eKTonornyeckue 3HaHusl, IPUHIUIBI, METO/IbI B
COLIMAJIbHOW U npodeccHoHaNIbHOM chepax

+

YK-10

Cnoco0eH npuHUMATH 000CHOBAHHbIE IKOHOMUYECKUE
pelieHNs B PA3JIMYHbIX 00/1aCTAX KU3HE1eATEIbHOCTH

VYK-10-B-1 BrisiBisieT 1 000CHOBBIBACT CYITHOCTD,
3aKOHOMEPHOCTH 3KOHOMHYECKHX TPOIIECCOB, OCO3HAET UX
MPUPOIY M CBSI3b C IPYTUMH MPOIIECCAMU; TOHMMAET
COJIep>KaHUE ¥ JIOTUKY MOBEICHUSI IKOHOMUYIECKUX CyOBEKTOB;
HCIIOJIb3YET MOJTYYCHHBIC 3HAHUS 11 (POPMUPOBAHHUS
COOCTBEHHOM OLIEHKU COITUAIEHO-I)KOHOMHYECKUX PoOIeM 1
MPUHATHUS APTYMEHTUPOBAHHBIX YKOHOMHUYECKUX PEIICHUN B
pa3IMYHBIX chepax KU3HEACITSIbHOCTH

YK-10-B-2 B3BemieHHO 0CyIIECTBISET BHIOOP ONTUMAIBLHOTO
crioco6a pemeHust GUHAHCOBO-DKOHOMUYECKOM 3a]1a4H, C
Y4ETOM HHTEPECOB SKOHOMUYECKUX CYOBEKTOB, PECYPCHBIX
OTpaHHYCHUH, BHCITHUX U BHYTPEHHUX (DaKTOPOB

VYK-10-B-3 [TornmaeT nocneacTBusi IpUHIMAEMbIX
(MHAHCOBO-?KOHOMMYECKHUX PELICHUH B YCIOBHSIX
c(OpMHPOBABIIEHCS IKOHOMHUECKON KYJIBTYPBI; CIIOCOOCH,
OIMPAsCh Ha NPUHIUIBI U METOABI DKOHOMUYECKOT'O aHAJIN3a,
KPUTUYECKH OIEHUTH CBOW BBIOOP C y4eTOM 00JacTH
KU3HEJEATEIHOCTH

YK-11

Cnoco6eH (popMmupoBaTh HETEPNUMOE OTHOIIEHHE K
NPOSABJIEHUAM IKCTPEMH3Ma, TeppopHU3Ma,
KOPPYNIIMOHHOMY MOBeIeHUIO M MPOTHBOAEiCTBOBATH UM
B IPOeCCHOHATBHOH AeATEIbHOCTH

VYK-11-B-1 [Tonumaer CymHOCTh 9KCTPEMHU3Ma, TEPPOPU3MA,
KOPPYILUU U OCO3HAET UX HETaTUBHbBIE NTOCIIE/ICTBUS B
COLIMAJIbHBIX, SKOHOMHUYECKUX M JIPYTHX Ipoleccax o0lecTna

VK-11-B-2 CobarozaetT HOpMBI paBa U MOpaii, IPUMEHseT
MIPaBOBBIE HOPMBI M TIPEIYCMOTPEHHBIE 3aKOHOM MEPHI IO
MPOTUBOJICHCTBUIO KOPPYNIIMOHHOMY TOBEACHUIO U
HEWTpaIM3alUN KOPPYILIHOHHBIX MPOSIBICHUI

VYK-11-B-3 Unentupunupyer yrpo3sl U NpOsSBICHUS
AKCTpEMHU3Ma, TEPPOPHU3MA, CIIOCOOEH MPOTHUBOICHCTBOBATh UM
B Ipo¢eCCHOHATILHOMN 1A TeIbHOCTH

odmenpodeccnonaabubiMu komnerenuusamu (OIIK):

OIIK-1

Cnoco0eH NpUMEHATH COBPEeMEHHbIE IKOJIOTHYHbIE H
0e3omacHbIe METObI PAIHOHAJIBLHOT0 HCIOJIb30BAHMS
ChIPbEBBIX M JHEPreTHYECKUX PeCyPCOB B
Ma[[II/IHOCTpOBHI/H/I

OIIK-1-B-1 3HaeT coBpeMeHHbIE IKOJIOTUYHBIE U O€30I1acHbIe
METO/BbI UCITOJIB30BAHUSI CHIPBEBBIX U SHEPTE€THUECKUX
pPECYpPCOB B MALIMHOCTPOCHUH

OIIK-1-B-2 PannoHanbHO UCTIONB3YET CHIPhEBBIE U
SHEPreTHYECKHUE PECYPChl B MAIIMHOCTPOCHHUH




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

OIIK-1-B-3 IIpuMeHsieT cOBpeMEHHBIE IKOJIOTMUHBIE U
0e301acHbIe METO/Ibl PALMOHATIBHOTO UCIIOJIb30BaHUS
CBIPBEBBIX U SHEPIETUYECKUX PECYPCOB B MALTMHOCTPOESHUHU

+ +

OIIK-2

Cnoco0eH NpoBOAUTH AHAJIN3 3aTPAT HA oOecreyeHue
AesiTeJIbHOCTH MPOU3BOJACTBEHHBIX MOApa3ieIeHuil

OIIK-2-B-1 Ananu3upyeT cTaThM 3aTpaT Ha 00ECTICUCHHE
JeSITeIbHOCTH MPOU3BOJICTBEHHBIX MOIPA3ICICHHMA

OIIK-2-B-2 PaccuuThiBaeT 3aTpaThl Ha 00ECTICUCHHE
JIESITEIbHOCTH MPOU3BOJICTBEHHBIX MOJIpa3IeieHUI

OIIK-2-B-3 Pa3pabarbiBaeT peKOMEHIAIMH 10 ONTUMHU3AIIH
3arpar Ha oOecrieueHue AesTeIbHOCTH IPOM3BOICTBEHHBIX
MOJIpa3IeJICHUI

OIIK-3

Cnoco0eH BHeIPSITH U OCBAMBATH HOBOE TEXHOJIOTNYECKOE
o0opynoBaHue

OIIK-3-B-1 M3y4yaer npuHLHUIIBI U peanu3yemble (u3nuecKue
METOJIbI pabOTHI, yCTPOKUCTBO, TEXHUYECKHUE MTAaPAMETPhI
TEXHOJOTHYECKOr0 000PyAOBaAHUS

OIIK-3-B-2 AHanu3upyeT TeXHUYECKYIO JOKYMEHTAIHUIO,
COIIPOBOKAAIONIYIO TEXHOJIOTHYECKOEe 000pyI0BaHHE

OIIK-3-B-3 Pa3pabarbiBacT METOAMKH SKCIUTyaTalluu
TEXHOJIOTHYECKOT0 000py10BaHHs

OIIK-4

Cnoco0eH KOHTPOJIMPOBATH U 00ecNeYnBaTh
MPOU3BOICTBEHHYI0 H IKOJOTHYECKYI0 6€30MacHOCTh Ha
padouunx Mecrax

OIIK-4-B-1 U3yuaet dakTopbl MPOU3BOACTBEHHON U
9KOJIOTMUYECKOI 0€30MaCHOCTH MAIIMHOCTPOUTENBHOTO
MIPOU3BOJICTBA

OIIK-4-B-2 3naer HopMaTUBHbIE TPEOOBAHUS K
MIPOU3BOJICTBEHHOM U HKOJIOTHMUECKON O€30MacHOCTH
MaIIMHOCTPOUTENIBHOTO POU3BOCTBA

OIIK-4-B-3 Pa3pabarbsiBacT MEPONIPUATHUS IO 00ECTIEUEHUIO
MIPOU3BOJICTBEHHOM U HKOJIOTHMUECKON O€30MacHOCTH
MaIIMHOCTPOUTENIBHOTO MPOU3BOACTBA

OIIK-5

Cnoco0eH ucnob30BaTh OCHOBHbIE 3AKOHOMEPHOCTH,
JelcTBYIOIHE B TPoLecce U3TOTOBJIEHUS
MAIIMHOCTPOUTEIbHBIX H3/IeJINi TPedyeMoro KauecTna,
3a/IaHHOTO0 KOJIMYeCTBA MPH HAMMEHBIINX 3aTpaTax
00111eCTBEHHOI'0 TPYyAA

OIIK-5-B-1 3HaeT 0OCHOBHBIE €CTECTBEHHOHAYUHBIE
3aKOHOMEPHOCTH, JCHCTBYIOIIHNE B IPOLIECCE U3TOTOBICHUS
MAIIMHOCTPOUTEIBHBIX W3S

OIIK-5-B-2 ®opmynupyet 3aa4y U3rOTOBICHUS
MalIMHOCTPOUTENbHBIX U3JIENUI Ha (OPMATbHOM SI3bIKE
MaTeMaTHKHU U (PU3UKH

OIIK-5-B-3 ITpumeHsieT eCTeCTBEHHOHAYYHBIE METOBI JIsI
M3TOTOBIIEHHS MAIIMHOCTPOUTEIBHBIX U3IETUI TpeOyeMoro
Ka4yeCTBa, 3aJaHHOT0 KOJIMYECTBA NP HAMMEHBIIHNX 3aTpaTax
OO0IIIECTBEHHOTO TPYy/ia

OIIK-6

Cnoco0eH NOHMMATH NPUHIUIIBI PA00THI COBPEMEeHHBIX




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

HHG(OPMANMOHHBIX TEXHOJIOTUH ¥ HCIOJIb30BATH UX JJIf
penieHus 3a1a4 NPpogecCHOHAIbHOM 1eATeJILHOCTH

OIIK-6-B-1 Onpenensier cBsA3b COBPEMEHHBIX
MH(QOPMAIIMOHHBIX CUCTEM C 3a/1a4aMH PO eCcCHOHATILHOM
JeSTeIbHOCTH

OIIK-6-B-2 N3y4aeT npukiaHble TPOrpaMMHBIEC CPEACTBA
JUIsL peLIeHus 3a1a4 Npo(ecCHOHAIBHOM AesITeIbHOCTH

OIIK-6-B-3 Pemaet 3anaun npohecCHOHATBHOM IeATeIbHOCTH
C UCIOJIb30BAaHUEM MPUKIIAIHBIX TPOTPAMMHBIX CPEICTB U
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJOTUH

OIIK-7

Cnoco0eH yuacTBOBaTh B pa3padoTKe TeXHUYECKOM
JOKYMEHTAIMU, CBA3AHHOM ¢ NPO(ecCHOHATBLHOM
AeSITeIbHOCThI0

OIIK-7-B-1 Onpenenser coctaB TEXHUUECKOH TOKYMEHTALIUH,
CBSI3aHHOH C Npo(hecCHOHAIbHON 1A TEIbHOCTBIO

OIIK-7-B-2 M3yuaer criocoObl ¥ METOJIBI Pa3pabOTKU
TEXHUYECKON TOKYMEHTAIINH, CBI3aHHOM C MPOheCcCHOHATBEHON
JESITeTHHOCTHIO

OIIK-7-B-3 Pa3pabatbiBaeT TEXHHUECKYIO JOKYMEHTAIIHIO,
CBSI3aHHYIO C MPODECCHOHATBHON JACSITEIbHOCTHIO

OIIK-8

Crnoco0eH y4acTBOBaTh B pa3padoTke 00001eHHBIX
BAPUAHTOB pelleHus1 NPoodJieM, CBA3AHHBIX C
MAIIMHOCTPOUTEIbHBIMH NIPOU3BOACTBAMH, BHIGOpE
ONTHUMAJIbHBIX BADUAHTOB NMPOTHO3UPYEMbIX MOCIEACTBHI
pellleHusi HA OCHOBE HX aHAJIN3a

OIIK-8-B-1 Pa3pabarbiBaeT 0000IEHHBIC BApUAHTHI PEIICHUS
po6JIeM MAIIMHOCTPOUTENBHBIX IPOU3BOJICTB

OIIK-8-B-2 AHanu3upyer NMoCIeCTBHS PEMIeHHs TpoodIeM
MAaIIHHOCTPOUTEIbHBIX IPOU3BOJICTB

OIIK-8-B-3 OcymecTBiisieT BBIOOP ONTUMAIBHBIX BAPHAHTOB
MIPOrHO3UPYEMBIX MOCIEACTBUI pelieHns mpodiaem
MaIIHHOCTPOUTEIBHBIX TPOU3BOJICTB

OIIK-9

Crnoco0eH y4acTBOBAaTh B pa3padoTKe NMPOEKTOB U3/1euil
MAIIMHOCTPOEHHUS

OIIK-9-B-1 Ananu3upyet KOHCTPYKTUBHBIE 0COOEHHOCTH
W3/1€JIMH MaIMHOCTPOEHUS

OIIK-9-B-2 PaccMmaTpuBaeT METOIbI IPOSKTHPOBAHMUS U3ACITHI
MalIMHOCTPOEHUS

OIIK-9-B-3 Pa3pabatbiBaeT mpOEKTHI U3ICITHIA
MaIIMHOCTPOCHHUS

OIIK-
10

Cnoco0eH pa3padaTbiBaTh AJITOPUTMbI 1 KOMIIBIOTEPHbIE
NPOrpaMMbl, NPUIOAHBIE VISl MPAKTHYECKOI0 NPUMeHEeHHUsI

OIIK-10-B-1 ®opmanu3yet 3a1a4u MpohecCHOHATEHON
NesITeIbHOCTH, TPEOYIOIINE UCTIONIb30BaHUS KOMIITBIOTEPHBIX
TEXHOJIOTHI

OIIK-10-B-2 Pa3zpabaTbiBaeT aaropuTMbl JJIsl IPAKTHUECKOTO
MIPUMEHEHHS B IPOPEeCCHOHATBHOMN I TETbHOCTH

OIIK-10-B-3 Pa3zpabaTbiBaeT KOMIBIOTEPHBIC IPOTPAMMBI TSI
MPAKTUYECKOT0 MPUMEHEHUs! B IPo(dhecCHOHAIbHON




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

ACATCIIbHOCTH

npopeccuonasibHbiMu KoMnereHuusavu (I1K):

IIK*-1

Crnoco0eH y4acTBOBAaTh B MIOCTAHOBKe IleJiel MpoeKTa
(mporpamMmbl), ero 3ajia4 Npu 3aJaHHBIX KPUTEPHUSIX,
neseBbIX QyHKUIMSAX, OTPAHNYEHUAX, B pa3padoTke
CTPYKTYPbI H UX B3aHUMOCBsI3el

[TK*-1-B-1 ®opmanu3yeT NpeAMETHYIO 3a7a49y JIJIs €€
pEIIeHUs C UCOIb30BaHUEM aBTOMATU3UPOBAHHBIX CUCTEM
MOJCJIMPOBAHUS

[1K*-1-B-2 Pa3pabarsiBaeT pacueTHbIC MOJICIH B
AaBTOMATH3UPOBAHHBIX CHCTEMaX MOJICITHPOBAHUS

[1K*-1-B-3 Mcnonp3yeT aBTOMaTH3UPOBAHHBIE CUCTEMBI
MO/JICJIMPOBAHUS JUIsl BBISIBIIGHUS B3aUMOCBSI3€l TapaMeTpoB,
HCIOJIb3YEMBIX B pelIaeMol IpeIMETHON 3a/1aue

IIK*-2

CrnocodeH k pa3padoTKe NPOEKTHBIX PeLICHUI 10
PaccTaHOBKE OCHOBHOI'O M BCIIOMOIaTeJIbHOI0
000py10BaHMS TEXHOJIOTHYECKOr0 KOMILJIEKCa
MeXaHOCOOPOYHOI0 YYaCTKAa

[1IK*-2-B-1 Ananu3upyer UCXOAHbIE JaHHbIE IS pa3paboTKu
MIPOEKTHBIX PEIICHUH TEXHOJIOTUYECKOTO KOMILIEKCa
MEXaHOCOOPOYHOTr0 y4acTKa

[1IK*-2-B-2 PaccuuThIBaeT KOJMUYECTBO OCHOBHOI'O U
BCIIOMOTaTeNbHOTO 000PYI0BaHHS TEXHOJIOTUYECKOTO
KOMILJIEKCa MEXaHOCOOPOYHOI'0 Y4acTKa

[1K*-2-B-3 Pa3pabaTbiBacT MPOEKTHHIC PEIICHUS 11O
paccTaHOBKE OCHOBHOTO M BCTIOMOTaTEIFHOTO 000PYIOBAHHS
TEXHOJOTHYECKOT0 KOMIUIEKCa MEXaHOCOOPOUHOTO y4acTKa

[TK*-2-B-4 ®opmupyeT KOMIUIEKT MPOEKTHOW JOKYMEHTAIIH
10 TEXHOJIOTHYECKOMY KOMILJIEKCY MEXaHOCOOPOYHOTO
y4dacTka

IK*-3

Cnoco0eH k aHa1u3y, BbIOOPY, NPOCKTHPOBAHUIO H
BHEJIPEHHIO CPEICTB ABTOMATH3AIUM H MeXaHU3AUH
TeXHOJIOTHYeCKHMX NMPOLEecCOB MAIIMHOCTPOUTEIbHOI0
MPON3BOJICTBA

[TIK*-3-B-1 Pa3pabatsiBaet 1 GopMyIHUpYET MPEIIOKCHHS TT0
aBTOMATHU3AIMU U MEXAHU3ALUU TEXHOJIOTUUECKHX MPOLIECCOB
MEeXaHOCOOPOYHOTO MPOU3BOJICTBA

[1K*-3-B-2 BrisBisier Hanbosee TpyJ0eMKUe IPUEMbI U 3HAeT
MIPUHLIMIIBI BBIOOpA CPEJICTB aBTOMATU3ALINN U MEXaHU3ALUU
IIPY BBIIIOJIHEHUH TEXHOJIOTUYECKHUX, TIOJBEMHO-
TPAHCIIOPTHBIX M MIOIrPY30YHO-Pa3rPy304HbIX ONepanui

[1K*-3-B-3 CocraBisieT TeXHUYECKHE 3aJaHHsI Ha pa3paboTKy
Cpe/ICTB aBTOMATH3AIMH U MEXaHHU3AIMN TEXHOJIOTHUECKIX
HpPOLIECCOB

[1K*-3-B-4 Ha3HadaeT TpeOOBaHHS K CPEICTBAM
aBTOMAaTH3allMi U MEXaHU3alluM TEXHOJIOTHYECKHUX, ITOTHEMHO-
TPAHCIIOPTHBIX, IOTPY30YHO-PA3TPY30UHBIX ONepaIui

MK*-4

Crnoco0eH K KOHCTPYHPOBAHUIO THIIOBBIX CJIOKHBIX H
HETUITOBLIX HECJIbHBIX METAJLJIOPECIKY LITUX JEe3BHIHBIX




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

HHCTPYMEHTOB

[1K*-4-B-1 ®opmupyeTr UCXOAHbBIE JaHHBIC, HEOOXOAUMBIC IS
KOHCTPYHPOBAHUS TUIIOBBIX CJIOKHBIX M HETUIIOBBIX IIEIIHBIX
METAJUIOPEKYIIHX JIC3BUHHBIX HHCTPYMEHTOB

+ +

[1K*-4-B-2 BrInoaHseT npoBEpOYHBIC PACYETHI TUIIOBBIX
CJIO’KHBIX M HETHIIOBBIX LIEIbHBIX METAIOPEXYILUX
JI€3BUMHBIX HHCTPYMEHTOB

[1K*-4-B-3 BeimomnHser paboune 4epTe U TUIOBBIX CI0KHBIX
Y HETHIOBBIX [ETBHBIX METAILIOPEKYIITUX JIE3BUMHBIX
WHCTPYMEHTOB

ITK*-5

Cnoco0eH K npoBeieHHI0 PadoT M0 AHAJIU3Y U
NPOEKTHPOBAHUIO TNOKUX NMPOU3BOJACTBEHHbIX CHCTEM B
MAIIMHOCTPOECHUH

[1IK*-5-B-1 BpiGupaer ontuMaabHble IPOrPaMMHBIE CPEIbI IS
yIpaBJIeHUs] THOKMMH IPOM3BOJICTBEHHBIMH CUCTEMAMHU

[1K*-5-B-2 Pa3pabareiBaeT HHCTPYKLIUH 110 IIPOTPAMMHOMY
00CIIy’)KUBAaHHIO THOKMX MPOU3BOJICTBEHHBIX CUCTEM

[1IK*-5-B-3 Mcnonb3yer cnenuain3upoBaHHbIE IPOIPaMMHbBIE
NPOJIYKTHI JJISl SMYJIALUH [Tpoliecca padoThl THOKKX
MIPOM3BOJICTBEHHBIX CHCTEM

[1K*-5-B-4 3naeT npuHIunbl paboThl U TEXHUYECKHE
XapaKTEPUCTHKU MOJTyJICH THOKUX MPOU3BOJICTBEHHBIX CUCTEM

IIK*-6

Cnoco0eH k o0ecre4eHuI0 TEXHOJTOTHYHOCTH, BBIOOpY
3aroToBOK M pa3padoTKe TeXHOJOTHYeCKHX MPOLecCoB
MU3TrOTOBJICHUA JleTajlell MAIIMHOCTPOCHUSI HU3KOH 1
CpeHeH CJI0KHOCTH

[1K*-6-B-1 AHanu3upyer TeXHOJIOIMYHOCTh KOHCTPYKIIMU
JieTaJIel MAIIMHOCTPOCHMS] HU3KOW M CPEIAHEN CII0KHOCTH

[1K*-6-B-2 Pa3pabareiBaeT npeanoKeHHst 10 H3MEHEHHIO
KOHCTPYKIUH JeTalel MAIIMHOCTPOCHUSI HU3KOW U CpeTHEN
CJIO’KHOCTH C LIEJIbIO MOBBIIIEHUS] UX TEXHOJIOTUYHOCTH

[1K*-6-B-3 Omnpenenser TMI IPOU3BOJICTBA U BEIOUpPAET
CTIIOCOOBI U3TOTOBIICHHSI 3aTOTOBOK J€TaIel MAaITHHOCTPOCHHUS
HU3KOHN U CpPEIHEN CI0KHOCTH

[1K*-6-B-4 Ananu3upyer TeXHHYECKHE TPeOOBaHUS,
IIPEIBABISAEMBIE K JETANISM MAIIMHOCTPOEHUS HU3KOHU U
CpeaHeN CI0KHOCTH

[TK*-6-B-5 Boi6upaet cxeMbl 6a3supoBaHUs U 3aKpETICHUs
3aroTOBOK JE€TaJIed MAIIMHOCTPOCHHSI HU3KOM U CpETHEN
CJIO’)KHOCTH

[TK*-6-B-6 Brioupaer TeXHOJIOTHUECKOE 000PYI0BaHHE,
WHCTPYMEHT U MPUCTIOCOOICHHE, HEOOXOUMBIE IS
peanu3aiiu pa3padOTaHHBIX TEXHOJIOTHYECKHX TPOIIECCOB
M3TOTOBJICHHUS JIeTalel MAllIMHOCTPOSHUSI HU3KOH U cpeiHen
CIIO’)KHOCTH

[TIK*-6-B-7 PaccunThiBaeT TEXHOIOTHUECKHUE PEKUMBI
TEXHOJIOTMYECKHUX OIEpalfil U3rOTOBJIEHUS AeTalei
MAIIMHOCTPOCHUSI HU3KOW U CPEJTHEN CIIOKHOCTH

ITK*-6-B-8 PaccuuThiBaeT CHIIBI pe3aHusl PH 00padOTKe




Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIETCHIIMH

roCcyAapCTBEHHBIN

sammura BKP
JK3aMeH

3aroTOBOK J€TaJIEW MAIIMHOCTPOCHUSI HU3KOM U CpPEIHEN
CJI0)KHOCTH

[1IK*-6-B-9 Pa3pabareiBaeT TEXHOJOTHUECKUE OTIEPAIIH
M3TOTOBJICHUS JIeTAJICHi MAIIMHOCTPOCHHS HU3KOU M CpeIHEH
CJIOXKHOCTHU

IIK*-7

Cnoco0eH K KOHTPOJII0 TEXHOJOTHYeCKUX MPOLECCOB
NMPOM3BO/ACTBA JeTajieil MAIIMHOCTPOEeHUSI HU3KOI U
cpe/Heil CJ10KHOCTH M YIIPABJIEHUI0 MMH

[TK*-7-B-1 KonTponupyet co0roieHue TEXHOJIOTHIECKOH
JUCLIUIUIMHBI IIPU peaIu3allMi TEXHOJIOITMYECKHUX IIPOLECCOB
M3TOTOBJICHUS AETAJICH MAlIMHOCTPOEHUSI HU3KOHN U CpeHen
CJI0)KHOCTH

[1K*-7-B-2 Pa3pabarbeiBaeT npeasioxKeHHsI 110
HPESYIPEXKACHUIO U TUKBUAALNY Opaka B U3TOTOBJICHUH
JeTaJIel MAIIMHOCTPOCHMSI HU3KOW U CPEHEN CII0KHOCTH

[IK*-7-B-3 KoppeKkTHpyeT TeXHOJOTHYECKYIO JOKYMEHTAIUIO
JeTaneid MallMHOCTPOCHUS HU3KOM U cpefiHel CII0)KHOCTH

IMK*-8

CrnocoeH Kk pa3padoTKe TEXHOJIOTHI 00padOTKHN HA
CTAHKAX C YMCJIOBBIM MPOTPAMMHBIM YIIPaBJIeHHEM C
HCI0JIb30BAHHEM ABTOMATH3HPOBAHHBIX CHCTEM
MOJATOTOBKH YNPABJSIOIIHX NPOrPaMM

[1K*-8-B-1 Ananu3upyer u pa3zpadarbIBaeT C IPUMEHEHUEM
CAD-cucrem Ipeu10’keHus M0 MOBBILICHUIO
TEXHOJIOTUIHOCTH KOHCTPYKIIUH JIeTalieil, 00padaTbIBaeMbIX Ha
CTaHKAaX C YMCIOBBIM IIPOrPaMMHBIM YIPABICHUEM

[1K*-8-B-2 Pa3pabarbeiBaeT U pelakTUPYET ¢ IPUMEHEHUEM
CAD-cucteMm 31€KTpOHHBIE MOJIETH 2JIEMEHTOB
TEXHOJIOTUYECKON CUCTEMBI, HEOOXOAUMBIE JIJISl pa3pabdOoTKU
YIIPaBJISIOLUINX IPOTrpaMM AJIsl CIIOKHBIX omeparuii 00paboTku
3aroTOBOK Ha CTaHKaX C YHUCJIOBBIM MPOTPaMMHBIM
YIIPaBICHUEM

[1K*-8-B-3 IIpumenser CAM-cucremy Uit COCTaBICHUS
YIIPaBJISIOLINX IPOTPaMM CIIOKHBIX Oreparuii o0padoTku
3aroTOBOK Ha CTaHKaX C YHUCJIOBBIM MPOTPaMMHBIM
YIIPaBICHUEM

[1K*-8-B-4 Bemonnsier otnanky ¢ npumeHeaneM CAM-
CHCTEM YIPABJISAIOIINX IPOrpaMM JUIsl CIOXKHBIX OIepauit
00pabOTKH 3arOTOBOK Ha CTAHKAX C YMCJIOBBIM IIPOTrPAMMHBIM
yIIpaBJIEHUEM

MK*-9

Cnoco0eH K onpeaeeHHI0 NOTPeOHOCTH
NPOU3BOJACTBEHHOI0 Y4aCTKA B HHCTPYMEHTaxX U
MOAroToBKE JaHHBIX JJIH COCTABJICHUA JTOKYMEHTOB IJH
NPOCKTHPOBAHUS, H3TOTOBJICHUS] U IPHOOpPETEeHHA
HHCTPYMEHTOB

[TK*-9-B-1 CocraBisieT HOMEHKJIATypy HHCTPYMEHTOB JIsI
W3TOTOBJICHHS WJIM PUOOPETEHUS

[1K*-9-B-2 Pa3pabareiBaeT TeXHUUECKHUE 3a/IaHUS Ha
MIPOEKTUPOBAHKE, U3TOTOBJICHUE UK TPUOOpPETEHNE
UHCTPYMEHTOB

10



Kon

HanMeHnoBaH#e KOMIETEHITUN/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD

KOMIICTCHIIN U

roCcyAapCTBEHHBIN
JK3aMEH

sammura BKP

[TIK*-9-B-3 Pa3pabaTsiBaeT COCTaB HHCTPYMEHTAIBHOTO
OCHAII[CHHUS pabOYMX MECT

+

+

ITK*-
10

Cnoco0eH K NpoBeIeHNI0 MHCIIEKIIUOHHOT0 KOHTPOJIS
€00JII0/IeHHSI TEXHOJIOTHYeCKO JUCUMILIMHBI U pa3padoTke
METOUK KOHTPOJISI H3/1eJIUi MAIIMHOCTPOEHUSI HU3KOMH H
CpeHeH CJI0KHOCTH

+

+

[1K*-10-B-1 Hcnonb3yeT cpencTBa U3MEepeHus s
IIPOBEJICHUS KOHTPOJISA TapaMeTPOB U3JEINI MAIIMHOCTPOCHHUS
HU3KOH U CpeZHEN CII0KHOCTH, U3TOTABIMBAEMBIX Ha PabOUnX
MecTax

[1K*-10-B-2 Wcnonb3yeT METOUKN KOHTPOJISL U H3MEPEHHA
M3JIeTMI MaTMHOCTPOCHUS HU3KOH U CpeHEN CII0KHOCTH,
M3TOTaBIMBAEMBIX Ha Pa0OYMX MecTax

[1K*-10-B-3 Breibupaet nocienoBaTeIbHOCTb U YCIOBUS
MIPOBEJICHUS] KOHTPOJIS U3/ICITHIA MATMHOCTPOCHUS HIU3KOH 1
CpeJHEH CII0KHOCTH

[1K*-10-B-4 OmnpenensieT COOTBETCTBUE XapaKTEPUCTHK
M3TrOTABIIMBAEMBIX W31 MATMHOCTPOSHUS HIU3KOH H
CpeHEeH CII0KHOCTH rOCyIapCTBEHHBIM, OTPACIICBBIM
CTaHJIapTaM, CTaHapTaM MPEANPUATHN, KOHCTPYKTOPCKUM H
TEXHOJIOTHYCCKUM JIOKYMEHTaM

IIK*-
11

Crnoco0eH Kk nMpoBeeHUI0 padoT M0 NPOEKTHPOBAHUIO
Mo/iesield M OCTAHOBKE HA NMPOU3BOJICTBO U3/1eJIUii,
U3roTaBJIMBAaEeMbIX METOJAMHU AJ/IMTHBHBIX TEXHOJIOTHIi

[1K*-11-B-1 [IpoekTupyet KOHCTPYKIIMU HECIOXKHBIX U3/IETHMA
QUIMTUBHOTO IPOM3BOJICTBA

[1K*-11-B-2 3HaeT AOCTOMHCTBA U HEAOCTATKU PA3TUIHBIX
METOJIOB QJITATUBHBIX IPOU3BOJICTB

[1K*-11-B-3 BreibupaeT aqauTHBHbIE TEXHOJIOTUU AJIS
(hopmMo0oOpa3zoBaHUs HECTOKHBIX M3/IEIUM aITUTUBHOTO
MIPOU3BOJICTBA

IIK*-
12

Cnoco0eH K NPOeKTHPOBAHUIO TEXHOJIOTHYECKOT 0
OCHAIEHUsI pad0YuX MeCT MeXaH000padaThIBaIOILIEeT 0
NMPOU3BOJCTBA

[1K*-12-B-1 Pa3zpaGaTbIBaeT MIaHUPOBKH pabOYUX MECT
MeXaH000pabaThIBAIOIIETO MPOU3BOICTBA

[TIK*-12-B-2 Pa3pabarbIiBaeT TEXHUYECKHEC 3a/IaHUS Ha
MIPOEKTUPOBAHNE OCHACTKH M HECTaHAapTHOTO 000PYAOBaHUS
pabourx MECT MEXaHO0OPa0aTHIBAIOIIETO MPOU3BOJICTBA

[1IK*-12-B-3 Pa3pabaTbiBaeT TEXHUYECKHE 3a/I1aHUS HA
MIPOCKTHPOBAHKE CPEJICTB ABTOMATH3AIMHN W MEXaHHU3AIHH
pabourx MeCT MeXaHO00OpabaThIBAIOIIETO MPOU3BOICTBA

OOmiast TpyJOEMKOCTh TOCYAapCTBEHHOH MTOTOBOW aTTECTAIlMM COCTABISET 6 3a4ETHBIX CIMHUIL
(216 axameMHYECKHX YacOB).
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2 CTpyKTypa rocyiapcTBeHHOIM UTOrOBOM aTTeCTAlIUN

['ocynapcTBeHHass UTOroBas aTTecTalus 1o HampasieHuto noaroroBku 15.03.05 Koncrpykropcko-
TEXHOJIOTHYECKOE 00ecreueHNe MaIlIMHOCTPOUTENbHBIX TPOU3BOACTB BKIIKOYAET:

- N0020MOBKA K cOaye U coava 20Cy0apcmeeHH020 IK3AMEHA;

- N0020MOBKA K npoyedype 3auumsl U 3auuma 6blNYCKHOU K8ANUPUKAYUOHHOU pAbOMbi.

3 Coaep:xaHue rocy1apcTBEeHHOr0 3K3aMeHa

3.1 OcHOBHBIE TUCUMILIMHBI 00pa30BaTeIbHOI MPOrpaMMbl U BOIIPOCHI, Pe3yJIbTAThl 0CBOEHMSI
KOTOPBIX MMEIOT ompeaessiioniee 3Ha4eHne AJsi NpogecCHOHAILHON 1esiTeJIbHOCTH BBIMYCKHUKA W
o0ecnieyuBaloT (GopMHPOBaHNE COOTBETCTBYIOIIMX KOMIIETEHIIMd, NpoBepsieMbIX B IpoLecce
roCcyJ1apCcTBEHHOI0 IK3aMeHa

«b1./J[.b.4 be3zonacnocmb jHcu3HeOesmenbHOCHU)

coomseemcmayioujue komnemenyuu: OIIK-4

[ToHsATHS «OMAacHOCTBY», «OE30MacCHOCTbY. Buipl omacHocTeil: NpUPOAHbIE, aHTPOIIOI€HHBIE, TEXHO-
reHHbIe, riodanbHbie CrcteMbl Oe3omacHOCTH. Bpen, ymep0, puck — BUIBI B XapaKTePUCTUKU. Upe3BbIyaii-
Hbl€ CUTyallul — IOHSATHE, OCHOBHbIC BUJbI. [IpUUMHBI MPOSBICHHS OMACHOCTH. AKCHOMBI O€3011aCHOCTH
KHU3HEICATSILHOCTH. MeCcTO U poJib OE30MaCHOCTH B MPEAMETHOM 00JIaCTH 1 MPodecCHOHATBHOM
nesrenbHOCcTU. [lonarue texHocgepsl. CTpykTypa TexHOC(hEps! U €€ OCHOBHBIX KOMIOHEHTOB. Kpurepuu u
napamMeTpsl 0€30MaCHOCTH TeXHOC(Ephl. BUIbI 1 MCTOYHUKN OCHOBHBIX OIMACHOCTEH TexHOc(hepsl U ee OT-
JeTIbHBIX KOMIOHEHTOB. Kiaccugukanus HeraTuBHbIX (PaKTOPOB IPUPOAHOTO, aHTPOIIOTEHHOI'O U TEXHO-
TEHHOT'0 MPOUCXO0KJIeHUs. BpenHble u onacHble HeratuBHble (pakTophl. llpenenbHO-A0MyCTHMBbIE YPOBHU
OIaCHBIX U BPEIHBIX (PaKTOPOB — OCHOBHBIE BU/IbI U IPUYMHBI ycTaHOBIIEHU. [lapaMeTphl, XapaKTepUCTHKH
OCHOBHBIX BPEIHBIX M OINACHBIX (PAKTOPOB Cpe/bl OOMTAHHUS YEIOBEKAa W OCHOBHBIX KOMIIOHEHTOB TEXHO-
cdepsl. Bo3nelicTBIe OCHOBHBIX HEIaTUBHBIX (PAKTOPOB HA YEJIOBEKA U UX MPEEIbHO-A0IYCTUMbIC YPOBHH.
3amuTa 4enoBeKa U cpesibl OOMTaHUsI OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOJHOTO, AaHTPOIIOTEHHOTO U
TEXHOTE€HHOI'0 MPOUCXOKJeHHUs. OCHOBHbBIE IPUHIIMIIBI 3aIUTHI OT onacHocTeill. CUCTeMbl U METOABI 3aLH-
ThI YEJIOBEKA U OKPYXKAlOIIe Cpe/ibl OT OCHOBHBIX BUJOB OIACHOTO U BPEIHOTO BO3JIEHCTBUS MPUPOIHOTO,
AHTPOIIOTEHHOTO M TEXHOTE€HHOT'O ITPOUCXOXKACHUA. MeTonbl KOHTPOJIsI 1 MOHUTOPHHIA ONACHBIX M HEra-
TUBHBIX (pakTOpOB. MeTOIbI ONpeieNieHNUs 30H JEUCTBUS HETaTUBHBIX (DAKTOPOB U UX YPOBHEM.

UpesBbluaiiHble CUTYAl[MM U METOJIbl 3aIlUTHl B YCIOBUAX MX peanuszauuu. [lopaxaromue GpakTopbl
HCTOYHUKOB YPE3BBIYANHBIX CUTYalll TEXHOT€HHOIO XapaKkTepa. XapaKTepuCTHKa Mopaxaromux (GakTopoB
MCTOYHHUKOB YpPE3BbIYAHBIX CUTyallUi MPUPOIHOTO XapakTepa. MeTo/bl MPOrHO3UPOBAHUS M OLEHKU 00-
CTaHOBKH TP YPE3BBIYANHBIX CUTyalusX. [I[pHHIUIBI U CIOCOOBI MOBBIIIEHUS YCTOMYUBOCTH (DYHKIIMOHHU-
pOBaHUS 0OOBEKTOB B UPE3BBIYANHBIX CUTYAIUSX.

«b1./1.b.15.2 MamemamuuecKkuii anaius

coomseemcmaytoujue komnemenyuu (07151 86100pa 0cHosHvlx oucyuniut): OIIK-5

Nel BBenenne B MaTeMaTHYeCKUI aHAJIN3

OcCHOBHBIE TOHATHS TEOPUH MHOMKECTB.

YucnoBsle MOCIENOBATEIBHOCTH; IPEAET YHUCIOBOM IOCIENI0BATEIbHOCTH; OCHOBHBIE CBOMCTBA
MPU3HAKU CYIIECTBOBAHUS IMpenesia; IMpeAesibHbIe TOYKM; Ipelel] MOHOTOHHOM MOCJel0BaTeIbHOCTH;
kputepuii Komm cymecrBoBanus npenena. [lpegen ¢yHKUuM B TOYKE; OJHOCTOPOHHHE IIPENEIIBI;
3ameyaTesbHbIe peebl; 0eCKOHEYHO Majible U 0ECKOHEYHO OoJbline PYHKIMU U MOCJIEeI0BATENIbHOCTH .
HenpepsiBHble QpyHKIINY, KTacCU(UKALINS TOYEK pa3phIBa.

Ne2 JIn¢pdepennuaibHoe neuncaeHue GyHKIUH 0OTHOM epeMeHHOMH

Huddepennunans 1 nponsBoaHble: TuddepeHIpyeMOocTh QYHKINUN B TOUKE; IPOU3BOIHAS B TOUKE,
middepeHMan ¥ UX TEOMETPUUYECKHH cMbIci; npaBwia aupdepeHuupoBanus; auddepeHunpoBanue
CIIO)KHBIX, HESIBHBIX U MapaMeTpUyecKu 3aJaHHbIX (QyHKIHMH. OCHOBHBIE TeopeMbl AUPPEpeHIHnaTbHOIO
WCUHUCIICHUS U UX NMpUIoxkeHus: TeopeMbl Poms, Jlarpanxka u Komu. [Ipasuino Jlonurass.
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Ne3 Ilpumenenue auddepeHIUATBHOIO HCYMCIAEHUS A HccaeaoBaHuss (QyHKHuUil u
NMOCTPOeHHus rpapuKoB

[Ipu3Hak MOHOTOHHOCTH (YHKIMM, SKCTPEMYMbl (YHKLIMH, HAaXOXKICHHWE HaAMOOJBIIEr0 U
HAaMMEHBIIETO 3HAaYCHUH (PYHKUMH; BBITYKJIOCTh (DYHKIIMU, TOUKH Meperuda; acuMITOTHI rpaduka GyHKIUH.
OOwas cxeMa ucciaeoBaHus (GYHKIMU U IOCTPOEHUS €€ Tpaduka.

Ne4 UaTerpajiibHoe ncunciaeHue GyHKIMA 01HOM nepeMeHHOM
Heormpenenennslil naTerpain: neppoodpasHast pyHKIMs, HEONPEIEIEHHbIH HHTErpajl, €ro OCHOBHbBIE CBOM-
CTBa; METO/bl MHTEIPUPOBAHMS; HHTEIPUPOBAHUE PAIIMOHANBHBIX (DYHKIMI; HHTETPUPOBAHHE HEKOTOPBIX
IPOCTEHIINX UPPALMOHANbHBIX (YHKIMI; UHTErpupOBaHUEe TpUroHoMeTpuueckux (ynkuuil. OnpeneneH-
HBIA MHTETPaJ: CBOWCTBA OINpEAeICHHOTo HHTerpana; Gopmyna Helorona - JleiiOHua; MeToapl HHTErpU-
POBaHUs; TEOMETPUYECKHE U MEXaHUUECKUE IPUII0KEHNS; HEeCOOCTBEHHbIE HHTEerpaiisl 1 u 2 poja.

NeS ®yHKIMM HECKOJIBbKHX NePEeMEHHbIX
@OyHKIMU MHOTHX NEPEMEHHBIX: IPEJelibl, HEMPEPIBHOCT; CBOMCTBA HEMpepbIBHBIX (pyHKuuM; audde-
pEeHILIMAT ¥ YacTHBIE MPOU3BOAHBIE (DYHKIIMM MHOTHX MEPEMEHHBIX; IPOU3BOIHAS 110 HANPABIICHHUIO; Tpaiu-
€HT; JOCTaTO4HOe ycioBue nuddepenuupyemMocty; AupdepeHupoBaHue CIOKHbIX QYHKIUN; YaCTHbIE
MPOU3BOJAHBIEC BBICIINX MOPSAIKOB; SKCTPEMYM (PYHKIHH ABYX EPEMEHHBIX.

Ne6 YUucnoBble U PyHKUMOHAJIbHBIE PSAbI

Yucnossle psabl: CXOAUMOCTb U CyMMa YHCIIOBOIO psAna; Kpurepui Koln; 3HaKONOCTOSHHBIE psi-
Ibl; IpU3HaKU cxoaumocTu Jlanam6epa, Komu, nHTerpanpHblii MpU3HaK CXOAUMOCTH; Ipu3HaK JleiOHuLa;
a0COJIIOTHAS M YCIIOBHASI CXOJIUMOCTh; OII€pPalliy HaJl PsiIaMu.

QOyHKIIMOHAIBHBIE PAIbl, PAaBHOMEpPHas CXOAMMOCTb; IIPU3HAKHM PABHOMEPHOH CXOJUMOCTH;
CTETIEHHBIC PS/IbI, MOWICHHOE MHTErpupoBanue U auddepeHnrpoBanne CTENEHHBIX PsIoB; psin Teitnopa;
pas3oKeHUue 3JEeMEHTApHbIX (YHKIMI B CTENEHHbIE pPs/bl; OLEHKa ¢ mnomolbio (opmynsl Teitnopa
MOTPEUTHOCTH MPH 3aMeHEe ()YHKIIMH MHOTOWICHOM; IIPUMEHEHHE PSIIOB K PUOJIMKEHHBIM BBIYHCIICHHUSM.

Ne7 KpaTHble H KpUBOJIMHEHHbIE HHTEIPAJIbI
JIBOMHOM HMHTETpal: €ero reoMeTpu4ecKas MHTEpIpETauus U OCHOBHBIE CBOMCTBA; IIPUBEICHHUE JBOMHOIO
MHTErpaja K HOBTOPHOMY; 3aMEHa IEPEMEHHBIX B JABOWHOM MHTErpajie; MeXxaHn4yeckue u (pu3nyeckue npu-
JIO’)KEHUS ABOWHBIX MHTerpaioB. KpuBonunelinble nHTErpaisl; popmyna I'punHa; nHTErpasgbl 10 NOBEPXHO-
cty; hopmyna OCTporpaacKkoro; ycioBusl HE3aBUCUMOCTH KPUBOJIIMHEHHOIO MHTErpajia oT GOpMbI IMyTH.

Ne8 TuddepenunanbHbie ypaBHEHUS

OcHoBHble noHATHA. JuddepeHianbible ypaBHEHUs IepBoro mnopsaka. uddepennuanpHble
ypaBHEHUS BBICIINX MOPSIKOB, TOIYCKAIOIINE MMOHKEeHUe nopsiaka. J{uddepennuanbupie ypaBHEHUS BTO-
pOro MnopsjKa ¢ MNOCTOSTHHBIMU Ko3(duunentamu. JlnHelnsle HeonHOPOAHBIE nU(depeHnaNbHbIe ypaB-
HEHUS.

Ne9 Teopust moJist

CkaJnsipHble U BEKTOPHBIE OJIA.

Nel0 Teopusi BeposiTHOCTEH

KombOunaropuka. Kiaccuueckoe, cTaTUCTHYECKOE, T€OMETPUUECKOE OIpEAEIEHUE BEPOSTHOCTEH.
BepostHOCTE cyMMBl, ipousBeneHus. GopMyina noaHon BepostTHocTH. Popmyinsl baiteca u bepuymu.

JluckpeTHble CiydaliHbIE BEJIUYMHBI, PSAJ pACIPENEICHUs, MATEMaTHYECKOE OKUIaHNUE, JUCIIEPCUs,
CpelHee KBaJpaTHUeCKOe OTKJIOHEHHE. HempepbiBHBIE ciiydaiiHble BenW4nMHbl. DYHKIUSA paclpeneacHus,
mudpdepeHanbHas  QYHKIMSA, MaTeMaTUYecKoe OKHUJAHUE, JUCIEepPCHs, CpeaHee KBaJpaTHuecKoe
oTKJIOHeHue. Bunel pacnpenenennii. HopmanbHoe pacnpeneneHue U ero cBOMCTBO. 3aKOH OOJIBIINX YHUCE.

Nell MatemaTu4eckas CTATHCTHKA

CraTtuctuka. 3ajaya MaTeMaTHYeCKOM cTaTUCTUKU. ['eHepabHas COBOKYNHOCTh M BbIOOpKa. Bapu-
anMoHHBIN psan. CTaTUCTUYECKOE pacmlpenesieHne. DMnupudeckas GyHKuus pacnpenencHus. [lomuron u
rucrorpaMma. CTaTUCTMYECKOE OLIEHMBAHME IAapaMeTpOB pacmpenencHus. JloBepuUTENbHBIN MHTEpBAl U
JIOBEPUTENbHASI BEPOSATHOCTh. JlOBEpUTENbHBIE MHTEPBAIBI Il NTapaMETpPOB CIyYallHOW BEJIMYMHBI, pac-
NpeJeIeHHON 10 HOpMaJbHOMY 3akoHYy. CTaTHCTHYeCKHe METO/Abl 00pabOoTKU 3KCIEPUMEHTANIbHBIX J1aH-
HBIX.

«b1./1.b.20 Texnonozus KOHCMPYKYUOHHBIX MAMEPUATIOB)

coomsemcmaylowue Komnemenyuu (07151 6b100pa ochosnvix oucyunaun): OIK-1, 3, 8
1 OcHOBBI TPOM3BO/ICTBA YEPHBIX U IIBETHBIX METALIOB.

[Ipeamer TKM. OO0mas xapakTepucTHKa METaUTyprHUecKuX mporieccoB. OTHEYNOpHBIE MaTEpHAIIbI,
TOIINBO, (utockl. IIponsBoacTBo yyryHa. CyImHOCTh JOMEHHOro mporecca. [IpoayKThl JOMEHHOTO MpOu3-
BOJICTBA U UX NIPUMEHEHHUE.
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[IpousBoacTBo ctanu. CyliHOCTh Mpoliecca nepeaena yyryHa B craib. [lonydenue craim B MapTEHOB-
CKUX Te4ax, KUCIOPOIAHBIX KOHBEPTOpAX, deKTpornedax. Pa3nuBka cranu u moixydeHue ciuTkoB. CrocoObl
MOBBILIECHUS KAYeCTBA CTANH.

CylurHoCcTh U COAEpKAHUE TEXHOJIOTMYECKUX MPOLECCOB MOJYUYEHUsI IBETHBIX METAJJIOB M CIUIABOB
Ha OCHOBE MeJIY, aIFOMUHHUSI, MAarHUS U TUTaHA.

2 OCHOBBI JJUTEHHOTO IPOU3BOJICTBA.

OO6mas xapakTepucTUKa JIUTEHHOTO npou3BoacTBa. CrocoObl MmodydeHus OTIMBOK. M3roroBnenue or-
JUBOK B Pa3oBBIX (popMax: MecyaHO-TIMHUCTBIX U B 00OJOYKOBBIX (hopMax, MO BBHIMIABISIEMBIM MOJICIISIM.
®opMOBOYHBIE U CTEP)KHEBBIE cMecH. MojienbHas ocHAcTKa. JIuTHUKOBas cucrema.

W3roroBieHne OTIUBOK B MOCTOSHHBIX METATMYECKUX (hopMax: B KOKWIb, MOJ AABICHHEM, IICHTPO-
6exxHbIM criocoOoM. CriennanabHble METOJIbI JIUThS: 3JIEKTPOILLIAKOBOE, BBDKMMAHUEM, C KpHUCTalIn3auen
10/ JaBJIEHUEM, HETIPEPBIBHOE.

JluTeiiHble CruIaBbl U UX CBOMCTBA. M3roToBieHHe OTIMBOK M3 YyryHa, CTajld, CIUIABOB Ha OCHOBE
MEJIH, ATFOMUHUS, Mardus. TeXHUYECKUI KOHTPOJIb B TUTEUHOM IPOU3BOICTBE.

3 OCHOBBI 00PAOOTKH METANIOB JaBJICHUEM.

OOmast xapakTepucTuKa 0O0pabOTKH METayuioB JaBicHHEeM. DakTOpPbI, BIMSIONINEC HA TUIACTUYHOCTH
Metasuta. TeMriepaTypHblii nHTEpBai 00padboTku naBienueM. OcHoBHbIE Bkl OM/I.

[Tony4yeHnne MamMHOCTPOUTENBHBIX mpoduieil. [IpokaTtHoe mponsBoacTBO. IIpoayKIHs HMPOKATHOTO
npousBojicTBa. Coprament. [Ipokarnsie cranbl. [IpeccoBanne u BojoueHUeE.

[Toryaenue ¢acoHHbIX 00beMHBI H3aenuil. KoBka. OcHOBHBIC omnepanuu KoBku. OOopymoBaHue s
KoBkH. OO0beMHas mTamnoBka. CyIIHOCTh U PAa3HOBUIHOCTh OOBEMHOM ITaMioBkU. OOOpydOBaHHE IS
00BEMHOM MITAMITOBKH: MOJIOTBI, TPECCHI, TOPU30HTATEHO-KOBOYHBIC MAIITHHEI.

[Tomyuenue u3aenuit U3 TUCTOBOTO U (pacoHHOTrO Mpokara. Jlucroas mramnoBka. PaznenurenbHble
u ¢dopmonsmMenstomume onepannu. O0IaCTH MPUMEHEHUS] MPOLECCOB JHMCTOBOW INITAaMIOBKH. PammanbHOe
o0XxaTHe U HaKaTKa.

4 OCHOBBI CBAPOYHOTO NPOU3BO/ICTBA.

du3nyecKkue OCHOBHI OMyUYeHUs cBapHOro coeanHenus. Kmaccudukanus cnocoboB cBapku. DIIEKTpU-
yeckas 1yra u ee cBoiictBa. OCHOBHbBIE METAJUTYpPrUYECKHUE MPOLIECCH] B CBAPOYHOI BaHHE.

CBapouHble UCTOYHHMKH THUTaHus. Pydynas nyroBas cBapka. Tumbl mBoB. IloaroroBka uzmenuii mop
CBapKy. DJIEKTPOJbl Al pyyHOU NnyroBoil cBapku. OmpeneneHue pexuMoB cBapku. OOopynoBaHue AJs
PYYHOIi TyrOBOW CBApKHU.

Crapka moa cimoem ¢utoca. CBapka B 3alllUTHOM Ta3e. DJEKTpolUIakoBas cBapka. [lmazmennas
CBapKa. OJEKTPOHHO-TyueBas cBapka. KoHTakTHas cBapka. ['a3oBasi cBapka MeTamioB. TepMuyeckue
crocoObl pe3Kku MeTasuia (Ta30KUCIOpOAHAs, TIa3MeHHas, ya3epHas). [laiika u HammaBka. TexHuueckuit
KOHTPOJIb B CBAPOYHOM IIPOU3BOJICTBE.

5 OCHOBBI TEXHOJIOTHH TOTYYEHHUs MOPOIIKOBBIX, KOMIO3UIIMOHHBIX U HEMETAUIMUECKUX MaTepUaIoB.
OCHOBBI TEXHOJIOTUU OPOIIKOBON METAILTypTHUH.

CriocoObI MPOU3BOJICTBA M 00JIACTh IPUMEHEHUS U3/eNINN U3 KOMIO3UIIMOHHBIX MaTEpPHUAJIOB.
CriocoOsI MPOU3BOJICTBA M 00JIACTH IPUMEHEHUS U3/IENINi U3 MOJMMEPHBIX MaTepPHAIIOB.
N3rotoBnenue u3aenuii U3 pe3sMHOBBIX TEXHUYECKUX MATEPHAIIOB.

6 OCHOBBI TEXHOJIOTHH 00paOOTKH METAJIIOB PE3aHUEM.

OcHoBHBIE METOIBI 00pabOTKU pe3anueM. J[Bmxkenus pezanus. [Iporecc cTpyxkooOpazoBanus. SABie-
HUS, CONPOBOXKJAKOIIME Ipouecc pe3aHus. M3Hoc pexymero WHCTpyMmMeHTa. BnusHue cma3oudHO-
OXJIKJAIOIIEeH KUAKOCTU Ha MPOLIECC Pe3aHUsl.

Knaccudukanus metamnopexxymux craHkoB. HazHaueHue, TeXHOJIOTHYECKHEe BO3MOKHOCTH U KJIaCCH-
(uKaIus CTaHKOB TOKAPHOMW TPYTITIBL.

HaznaueHue, TeXHOJIOTHUECKHE BOZMOKHOCTH M KIIaCCU(PUKAILINS CTAHKOB CBEPIUIHHO-PACTOUHOM TPYIITIHL.
dusznyeckas CyImHOCTh U 0COOEHHOCTH Mpolecca nutndoBanus. AGpa3suBHbIE MaTepUAIbI.
Ha3znauenue, TeXHOIOTHUECKUE BO3ZMOKHOCTH (Ppe3epOBaHMUSL.

«b1./1.5.26 Hopmupoeanue mounocmu ¢ MauiuHOCMPOCHUUY

coomsemcmayowue komnemenyuu: OIIK-7-8
Crangaptuzanys OCHOBHBIX HOpPM B3amMo3aMeHseMOcTH. OCHOBHBIE CBEJIEHUS O B3aMMO3AMEHSEMOCTH,
CTaHJApPTU3aLMM U TEXHUYECKUX H3MepeHusx. OOmue MOHATUS OCHOBHBIX HOPM B3aMMO3aMEHSEMOCTH:
TOYHOCTh, TOTPEIIHOCTh U3rOTOBJIEHUS. Buapl norpemuocreit 00padotku. [IpyunHbI MOsSBIEHUS MOTper-
HOCTEHN T€OMETPUYECKUX MapaMeTPOB IEMEHTOB JieTanel. Buapl B3anM0O3aMEHSIEMOCTH.
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Enunas cucrema n1omyckoB u nocajqok. OCHOBHBIE MOHATHS U TEPMHUHOJIOTHS. Y CJIOBHBIE 0003Haue-
HUS NPEJeNbHBIX OTKIOHEeHUM U nocaaok ['I[C Ha uepTexax.

OTtkitoHeHus (HOPMBI U PACIIONOKEHHUS MTOBEPXHOCTEN. BiusHue oTKIOHEHHH (POPMBI U pacTIookKe-
HUS TIOBEPXHOCTEH Ha KadecTBO m3jaeiuidi. OTKIOHEHUS U JAOMYCKU (opMbl oBepXHOCTEH. OTKIOHEHUS U
JIOIYCKHU PacIoioXKeHHs oBepXHocTel. Buabl nqomyckoB hopmbl, yciaoBHbIe 0003HaYeHHs. Buabl nomyckos
pacIioyio’KeHs] TOBEPXHOCTEH, ycioBHBIE 0003HaueHHs. CyMMapHbIe OTKJIOHEHHS M JOMYCKH (HOPMBI H
pacrojoKeHusi HOBEpXHOCTEH, UX BUJBI U yCIIOBHBIE 0003HaYeHHs. HaHeceHue yClIOBHBIX 3HAKOB JI0ITYCKOB
(OpMBI 1 PacTioyIOKEHHS TOBEPXHOCTEH Ha YepTEeKaxX.

[[TepoxoBaToCTh MOBEPXHOCTH, €€ HOpMUpOBaHUE U u3MepeHue. LllepoxoBaTocTe U ee BIUSHUE HA
Ka4ecTBO MOBEPXHOCTH. [lapamMeTps! A1t HOpMHUPOBaHUS MIEPOXOBATOCTH OBEPXHOCTH. BBIOODP mapameTpos
IIEpPOXOBATOCTH U MX YHMCIIOBBIX 3HAUeHUH. OO03HAaYeHHSI IIEPOXOBATOCTH MMOBEPXHOCTEH.

IloHsiTHE BOTHUCTOCTH NTOBEPXHOCTH. [IapaMeTpsl BOJTHUCTOCTU U €€ KOHTPOJIb.

Hopwmbl TOUHOCTH NINOHOYHBIX U NUIMLEBBIX coennHeHni. CoennHenus mmnoHouHble. [locanku
LIMOHOYHBIX COEIMHEHUH. Y CI0BHBIE 0003HAUEHUS IINOHOK U HAaHECEHUE pa3MepoB Ha yepTexax. Coenu-
HeHus uuuiensie. [Ipsmo6ounble nunieBble coenHenus. [locagku npsiMOOOYHBIX IITUIEBBIX COEAMHE-
HUM. DBOJIbBEHTHBIE LIUIULIEBbIE cOeAMHEHUS. [loca ik 3BOIBBEHTHBIX HUIMLIEBBIX COEINHEHUN. Y CJIOBHbBIE
0003HAYEHUS IUTULIEBBIX COCTMHEHUM.

Hopmel TouHOCTH cOEAMHEHUH C IOAIUIUITHUKAMU KaueHus. B3auMo3aMeHsaeMOCTh IOIIIUITHUKOB
kaueHus. Kimaccudukanus 1 MapKkupoBKa MOAMIMITHUKOB KadeHusl. Kitacchl TOUHOCTH MOAIITUITHUKOB Kade-
Hus. [locagky MOAMMITHUKOB KaueHus. BEIOOp mosieil 1omycKoB U MOCaI0K MOAIIUITHUKOBBIX KOJIEII.
HopwMmbl TouHoCTH pe3b00BBIX coeqrHeHui. Pa3HOBUIHOCTH Pe3b0OBBIX coelnHeHuH 1 pe3b0. OCHOBHBIE
napaMeTpsl WIMHAPHIECKUX pe3b0. OOIIIe TPUHITUITB 00eCIIeYeHUsT B3aUMO3aMEHIEMOCTH IMITHHIpUYEe-
cKux pe3b0. Jlomycku u mocagku MeTpuueckux pe3bd. Obo3HaueHne pe3b0OBBIX COSAMHEHUN HA YePTEkKaxX.

JlomycKu yriioB U NOCagKu KOHMYECKUX COeAUHEHUN. [OIyCKH Ha yIJIOBBIE pa3Mepsl. Buibl KoHu-
YEeCKUX COEIMHEHUH M SKCIUTyaTallMOHHbIE TPEOOBAaHUS K HUM. B3aMOCBA3b MKy OTKIOHEHUSIMU Te0-
METPUYECKUX NIapAMETPOB KOHUYECKUX coeAMHEHUN. J[OITyCKN Ha KOHYCBhl. MeToABI U CpecTBa KOHTPOIISA
KOHMYECKHUX COEANHEHUM.

B3aumo3ameHsieMocTh 1 HOPMBbI TOUHOCTH 3yOUaThIX U UepBsSUHbIX Nepenad. Knaccudukanus 3ydua-
TBIX IIepeay, HIKCIUTyaTallMOHHbIE U TOUHOCTHBIE TpeboBaHus. Cructema T0MyCKOB I HUIHHIPHIECKUX
3yOuarbix nepenad. Konnueckue 3youaTsie nepenadyn. YepBsuHbIE IepeIavH.

«b1./1.b.29 Ocnoebl mexHo102unu MauiuHOCMPOECHU)

coomseemcmaytowue komnemenyuu: OIIK-7-8

1 OcHoBHBbIe OHATHSA U onpeneeHusi Conepkanue JUCHUILTUHBL "OCHOBBI TEXHOJIOTHH MallllHO-
crpoenus". MainHa, Kak 00beKT Mpou3BoACTBa. [IpON3BOACTBEHHBINH U TEXHOJIOIMYECKHH MPOLECCHI, €ro
sTanbl. TexHomornyeckas XapakTepuCTHUKa pa3InYHbIX TUIIOB NMpou3BojAcTBa. [loka3aTenu kayecTBa Mariu-
Hbl. [lapameTpsl ToUHOCTH MalWHBL, AeTanu. CTaTUCTUYECKUE METOIBI UCCIIEN0BAaHUS TOYHOCTH TEXHOJIO-
TUYECKOU OTepalnu.

2 OcHoBbl Teopnu 0asupoBanus [1010XKEHNUS TEOPETUUECKON MEXAHMKH, COCTABISIOIIUE OCHOBY
teopun O6asupoBanus. [lonstus: "6azuposanue", "6aza", "onmopHas Touka", "komruiekT 6a3". Knaccuduka-
s 6a3 Mo Ha3HAYEHMIO, YUCITY JIMIIAEMBbIX CTereHel cBo0oIbl, XapakTepy nposBienus. [lorpemHocts Oa-
3UpoBaHusl, ee omnpezaeneHne. CUIOBOe 3aMbIKaHUE, €TO0 HEOOXOIUMOCTh, CIIOCOOBI OCYIIEeCTBIeHUS. THIO-
BbIE CXEMBI Oa3UpPOBaAHMUS.

3 Teopusi pasmepHbIX Heneil PazMepHbie ey Kak OTpakeHHE OOBbEKTUBHBIX 3aKOHOMEPHOCTEH B
KOHCTPYKILIMU MalllMHbI, B Ipoliecce ee coznanus. [Tonarue pazmepnoii nenu. Knaccudukamus pasmepHbIX
ueneil. ®opmupoBaHe MOrPENIHOCTEN 3aMBIKAIONIETO 3B€HA. 3aaul pacuera pa3MEpHBIX Lieneil: mpsmas,
oOpaTtHast. MeToJuKa pelieHus: mpsiMoil 1 oOpaTHOM 3afauu pacyera. MeToJbl TOCTHKEHUSI TOYHOCTH 3a-
MBIKAIOLIET0 3BeHa pazMepHoi nenu. OCOOEHHOCTH pacyeTa pa3MepHbIX LeNel MpU pa3IudHbIX CIOCc00ax
JTOCTHKEHHS TpeOyeMOoi TOUHOCTH 3aMbIKAIOIIErO 3BEHa.

4 O0ecneyeHre TOYHOCTH MAIIMH B npouecce cOOpKU [IprunHbI BOZHUKHOBEHUS NOTPEIIHOCTEN
cOOpOUYHBIX MPOLECCOB. BinsiHue cBA3M MEXy TOUHOCTHIO ()OPMBI U OTHOCUTEJBHOTO PACIIONIOKEHHS T10-
BEPXHOCTEH U BEIMYMHON PACCTOSTHUIN MEXy MMOBEPXHOCTIMH. BiysiHUe BETMUMUHBI U MOCIEI0BATEIbHOCTH
MPUIIOKEHUS CHJT 32)KMMa Ha TOUHOCTh COOPKH, YMEHBILIEHHE ITOTO BIMAHUS. BiusHue Ha TOYHOCTH COOPKH
MoMalaHusl HOCTOPOHHUX MPEIMETOB B CTBIKM MEX]Y JeTalIIMU, TEMIIEPAaTypHBIX AeQopMaliuii.

5 OOecneyenne KavecTBa JeTaseil B mpouecce MX M3roToBJjeHUsl Tpu dTana TEXHOIOIMYECKON
onepar. GopMUPOBaHUE MOTPEIIHOCTH YCTAHOBKU U MYTHU €€ yMEHbIleHUs. [IpuyrHbl BOSHUKHOBEHHUS
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MOTPEIIHOCTH CTaTUYECKON HACTPOMKH. YTpaBI€HUE TOYHOCTHIO CTATUYECKOW HACTPOWKHU. BiusiHue xect-
KOCTH TE€XHOJIOTHYECKOM CUCTEMBbI, BUOpAINii, COCTOSIHUS PEXKYIIETO HHCTPYMEHTa Ha TOYHOCTh 0OPabOTKH.
AJIan TUBHOE yIpaBJICHHE 00PaOOTKOM.

6 OcHOBBI Ppa3palOTKH TEXHOJOTMYECKHUX TMPOUEecCOB M3rOTOBJEHHs JeTajneid 3agauu
MPOEKTUPOBAHMS TEXHOJIOTMYECKUX IPOLIECCOB HM3TOTOBIICHUS jAeTajieil. TeXHONIOrnyHOCTh KOHCTPYKIIUU
u3nenusi. BeiOop MCXOMHBIX 3aroToBoK. BuiOop TexHomormyeckux 6a3. OmnpeneneHue BUIOB 0OpabOTKH.
dopmupoBaHuE TEXHOJIOTHYeckux onepanuii. OpopmiieHre TEXHOIOIHYECKOM T0KyMEHTalUH.

7 OcCHOBHBIE NOJIOKEHUS]I PAa3MEPHOI0 AHAJIHM3Aa TEXHOJOTMYECKHX IMPOLECCOB HM3IrOTOBJICHHA
perajieil OCHOBHBIC LIEJM M 3a/la4ll pPa3MEpPHOro aHaiu3a. TexXHOJOTrM4yecKHe ONepaldoOHHbIE pPa3MEpHBIE
nenu. YTOYHEHHE [OHATHM 3aMBIKAalOIIEr0 M COCTABIIAIOIIErO 3BeHA. Buabsl 3amad  pacuera
TEXHOJIOTUYECKHX OIEPAI[MOHHBIX Pa3MEPHBIX LENeil: MPOeKTHAs U MPOBEPOUHAS.

8 Pacuer TexHo10rMYecKUX pasMepHbIX Hemneil Penienre npoekTHOM 3a1aun pacuera TEXHOJIOTHU-
YeCKOW pa3MepHOM 1eNH C 3aMBIKAIOIINM 3BE€HOM MPUITYCKOM. Pellenne npoeKTHOM 3a/1auu pacyeTa TeXHO-
JIOTUYECKON pa3MEPHOM LENU C 3aMbIKAIOLIUM 3BEHOM pa3mMepoM. KoppeKkTupoBKa TEXHOJIOTHYECKOTO MPO-
1ecca Juisl TOCTHKeHUsl TpeOyeMoil TOUHOCTH JI€TalH.

9 Omnpenenenne pasMepHbIX NAapaMeTPOB 3BeHbEB TEXHOJIOTMYECKMX pasMepHbIX Hemneil Oco-
Oble 3BEHbS] TEXHOJIOTMUECKUX Pa3MEpHBIX IIeMeil: 3BeHbs MPUITYCKH, 3BEHbsI OTKIIOHEHUH PacIoNOKEHUs,
3BEHbSI PaJinyChl LIUJIMHAPUYECKUX MOBEpXHOCTEH. OmpenesneHne pa3MepHbIX MapaMeTpOB COCTABIIAIOLIUX
3BeHbeB. OmnpeeneHne MUHUMAIbHBIX MPUITYCKOB Ha 00paboTKYy.

10 ITocTpoeHue pa3MepHBIX CXeM TEXHOJOTMYeCKHMX NpoueccoB JIMHEWHbIE, JUaMeTpalbHbIe U
KOMOMHHpPOBaHHBIE pa3MepHble cxeMbl. [IpaBuia onpenenenrs U3BECTHBIX COCTABISAIONINX 3BEHBEB, BBISB-
JICHUS 3aMBIKAIOIINX 3BEHbEB PA3MEPOB.

11 ABToMaTH3auMs TEXHOJOTHYECKHX pa3MepHbIX pacueToB OCHOBHBIE 3Talbl PabOTHI C aBTO-
MaTU3UPOBAHHOM CUCTEMOM TeXHosiornueckoro pasmepHoro ananusza ACTPA. Hacrpoiika cucremsl. Onu-
CaHHe JeTalld, UICXOAHOM 3aTOTOBKU M TEXHOJIOTUYECKOTO Mpoliecca. AHAIU3 pe3yabTaToB pacueTa.

12 TexHojornyeckne OCHOBbI CHHM)KeHHsI ceOectouMocTH. BpemeHHble CBSI3U B
Npou3BoOJACTBEHHOM Tpouecce CokpaieHue pacxogoB Ha Martepuaibl. CokpalleHHe pacxoJ0B Ha
3apaboTHyro iaTy. CokpaiieHne pacxoa0B Ha 000pyI0BaHNE, HHCTPYMEHT, SJIEKTPOIHEPTHIO. BpemeHHbIe
CBS3M B IMPOU3BOJCTBEHHOM Tpouecce. OCHOBBI TEXHMYECKOTO HOpMHpoBaHUS. I[lyTu mnoBbImeHUs
IIPOU3BOIUTENILHOCTH. Poslb aBTOMaTH3a1[UM IPOU3BO/ICTBA.

«b1./1.5.30 IIpocpammnoe obecneuenue agmomamusupoeanno2o nPOEeKmMupo8arus»

coomeemcmayoujue Komnemenyuu (011 86100pa ocHosHuix oucyuniut): OIK-6-7

1. OOuue cBenenus o npouecce NPOEKTHPOBAHUS

Hcropus pa3Butus npoekTupoBanusi. OCHOBHbIE ONpeAeeHNs B 001acTH npoekTupoBanus. Llens u 3anaun
npoektupoBanust. CructeMsl poekTUpoBaHus. CTauy NPOEKTUPOBAHHUS.

2. Vcnonb30BaHNe CUCTEM aBTOMATU3UPOBAHHOTO MTPOEKTUPOBAHUS
CucreMbl aBTOMaTU3UPOBAHHOTO NMPOEKTUPOBAHUS, CPEICTBA TPEXMEPHOIO MOJIEIUPOBAHUS, IByXMEPHBIE
CHCTEMbl, OCHOBHBIE HAIPaBJICHUs aBTOMATHU3allUU HH)KEHEpHO-TpapruecKux padoT, co3JaHue yepTexa.

3. OcHOBBI pabOTHI B CUCTEMaX aBTOMAaTH3MPOBAHHOHN pa3pabOTKH YepTekKeit
Hactpoiika napamerpoB ueprexa. CucreMsl koopauHat. CBONCTBA F€OMETPUYECKUX IPUMUTHUBOB. Y TIPaB-
JIEHUE SKPAHOM.

4. TloctpoeHHne 0OBEKTOB B CUCTEMAX aBTOMATH3UPOBAHHON pa3paboTKH yepTexen

Hcnonb3oBanne o0beKTHBIX NpuBs30K. [locTpoenue nunuil. [locTpoeHre KpUBOIMHENHBIX 0OBEKTOB.
BBog tekcra. Pabora ¢ Oiokamu.

5. PenaktupoBaHue 0OBEKTOB B CHCTEMaX aBTOMATU3UPOBAHHOM pa3pabOTKH YepTexken
Mertoab! BbIOOpa 00bEeKTOB. Mcnons3oBaHne MapkepoB BelesneHus. [lepemertienrne 1 KonupoBaHue 0ObeK-
ToB. DOpMHUpOBaHNE MAaCCUBOB 00BEKTOB. PacTarnBanue, yammHenne u oope3ka 00bekToB. [loctpoenue da-
COK U CKpYTJICHUM.

6. ®opMupoBaHHE TPEXMEPHBIX OOBEKTOB B CHCTEMaX aBTOMATH3HPOBAHHOTO MPOSKTHPOBAHUS
MeTobl TOCTPOEHUS MPOCTHIX Tel. MeToabl MOCTPOEHUS CIOKHBIX Tell. PenakTupoBanue 00bEKTOB B
TPEXMEpPHOM MPOCTpaHCTBE. Buzyanusaius B TpeXMEPHOM MTPOCTPAHCTBE.

7. BBezneHue B aBTOMAaTU3UPOBaHHYIO cucteMy npoektupoBanus KOMITAC-3D
[Tonp3oBarensckuii HHTEpdEIC 1 HACTPOITKK cucTeMbl. THCTpyMeHTanbHbIE TaHEeIN; OCHOBHBIC TTOHATHS 2D
u 3D monenupoBanus; HacTpoiika KOMIIAC noa KOHKpETHOTO M0JIb30BaTENs; TEOMETPUYECKUE IPUMUTH-
BbI 1 paboTa ¢ HUMHU.
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8. HByxmepnoe yepuenue B KOMITAC-3D
®opMHpOBaHUE MIPAMOIMHENHBIX TEOMETPUYECKUX IPUMUTUBOB. POPMUPOBAHNE KPUBOJIUHENHBIX TEOMET-
pHUYECKUX IPUMUTHBOB. ['eoMeTpruyeckue B3anMocBs3u 00bekToB. IlITpuxoBka u 3anuBka. Co3naHue pas-
MepHBIX Hagnuceld. O003HaYeHHs Ha yepTeke. AHHOTHPOBAaHHUE uepTexa. Vcrnonp30BaHne pe;KUMOB BBIOO-
pa 00beKTOB. PerakTupoBaHue ¢ HCIIOJIb30BaHUE XapaKTepHbIX ToueK. PasmepHas Moaudukanus o0beKTOB
C UCTIOJIb30BaHKE CIIEHUAIBHBIX KOMaHA. MeTo/1bl N3MEHEHHSI MTOJIOKEHHSI 00 BEKTOB.

9. TeepnorenbHoe moaenupoBanue B KOMITAC-3D
dopmoobpazyrommue onepanuu (mocTpoeHue Aeraneit). BecromorarenbHas reoMeTpus U TpEXMEpHbIE KpH-
Bble. CBOIcTBa TpeXMEpHBIX 00bEKTOB. O0IIME PEKOMEHJAIIMH 110 TOCTPOCHUIO TPEXMEPHBIX MOJIENIEH.

10. Co3nmaHue acCOIMaTUBHOTO YepTexa
Co3naHue cTaHAapTHBIX BUI0B. YIIpaBieHue BuaamMu. OdopMiieHne yeprexa: IpoCTaHOBKa pa3MepoB, Lie-
POXOBATOCTH, OMYCKOB (hOPMBI, TEXHHUECKUX TPeOOBaHMIA. 3arI0THEHNE OCHOBHOM HAJINCH.

11. Bemonnenue coopouyHoro 2D-yepTeka u co3manue crenudukanumn
Brimonnenue coopouynoro 2D-ueprexa. @opMupoBanue crielupUKaIUy B pyYHOMH IOTyaBTOMAaTHYECKOM
pEeKUMAX.

12. Tloctpoenue 3D-cOopox
IToctpoenue coopouHoii eauHuIbl. JoOaBiIeHne KOMIIOHEHTa U3 (paiiia, KOMMPOBaHUEM CTAaHAAPTHBIX U3e-
nui. 3alaHie B3aMMHOTIO MOJIOKEHUS KOMIIOHEHTOB. PeakTupoBanue koMmrnoHeHToB. [IpoBepka nepeceue-
HUN KOMIIOHEHTOB.

13. CucTteMbl reOMEeTpUIECKOTO MOICTHPOBAHNUS
Ha3znauenue cuctem reomerpuueckoro MojenupoBanus. Knaccudukanus cucteM reoMeTpu4eckoro Moje-
JIMPOBAHUS: CUCTEMBI KAPKACHOTO, IOBEPXHOCTHOI'O U TBEPAOTENHHOI'O MOJIETMPOBAHUS.

14. OG6mue QyHKIIUU CUCTEM TBEPAOTEILHOTO MOJICITUPOBAHUS
OyHKUMM co3aHus IPUMUTUBOB. bynesckue onepauun. 3ameranue. CkUHHUHT. CKpyIJIeHUE UK IUIaBHOE
conpspkenue. Iogusarue. O0bEKTHO-OPUEHTHPOBAHHOE MoJlenupoBanue. MojenupoBanue rpanui. [lapa-
METPUUYECKOE MOEIINPOBAHHUE.

15. CrpykTypa npeacTaBieHHs JaHHBIX B CUCTEMaxX TBEPAOTEIbHOIO MOJECIUPOBAHMS
HepeBo konctpyupoBanus (nepeBo CGS). Ctpykrypa nanasix B-Rep (rpannunoe npencrasinenue). CTpyk-
TYPBI IEKOMIIO3ULIMOHHON MOJENIN: BOKCEIbHOE IIPEICTaBICHNUE, IPEICTAaBICHUE OKTAaHTHOIO JEPEBa, s4e-
€4HOE MPECTABIICHUE.

16. Hemuoroo6pasHbie (THOpUIHBIC) CHCTEMBI MOJICTUPOBAHUS
[TonsiTHE 0 HEMHOTO0OPA3HBIX (TMOPUIHBIX) CHCTEMAaX MOJICITHPOBAHUS. BO3MOKHOCTH HEMHOTOOOPA3HBIX
CHUCTEM MOJIEITUPOBAHUS.

17. Cucrembl MOIETUPOBAHUS YCTPONCTB
bazoBele GyHKIMN MOJETUPOBaHMS arperaToB. Bo3MOXHOCTH COBMECTHOTO IPOEKTHpOoBaHus. Mcnons3oBa-
HHE MOJIeJICH arperaTtoB. Y MPOUIEHUE arperaTos.

18. Kpartkue cBeleHHsI O MPEICTABICHUN KPUBBIX M MOBEPXHOCTEH B cHCTEMax NeOMETPUYECKOro
MOJIETUPOBAHUS
Tuns! ypaBHenuil kpuBbix. KoHnueckue ceuenus. OpMutoBsl kpusble. Kpusbie besbe. B-crinaitnsl. Tumbl
ypaBHEHU! NoBepxHocTel. bunmuelinas nosepxHocts. JIockyr Kyna. [ToBepxHOCTh besbe.
B-crutaiiHoBast MOBEpXHOCTb.

«b1./1.b.31 Cucmembt agmomamu3upo6anHozo0 nPOeKmMupoSaHus mexHon02UYeCKUX npoueccos

coomeemcmayoujue Komnemenyuu (011 86160pa ocHosHulx oucyuniut): OITK-10

Paspen 1 Iloxxonmpl K aBTOMAaTW3UPOBAHHOMY IPOEKTHPOBAHUIO TEXHOJOTMYECKHX IIPOLECCOB
[TpoGnembl aBTOMATH3aIMK POESKTUPOBAHUS TEXHOJOIMUECKUX IpoleccoB. Meron aHamusza (axpecaru).
Meton cunTe3a. MeTo1 IpsiIMOro (11ajgoroBOro) MpoeKTUPOBAHUS

Pazpen 2 Opranmzanus wuHpopmannonHoro obecneuenuss CAIIP TII UWudopmanuonHoe
obecneuenne (MO) na ocHoBe OaHkoB maHHbIX. MO Ha ¢aiinoBoit ocHoBe. TaOmuipl pemeHuil u
COOTBETCTBUM.

Paznen 3 Marematuueckoe obecrieyeHue OCHOBHBIE TOHATHS JAMCKPETHOM MaTeMaTHKU.
TaGnuuHble, ceTeBble, NEPECTAHOBOYHBIE MOAETH. MEeTOAbl ONTUMU3ALUHU TEXHOJIOTHYECKHUX TPOLIECCOB.

Pa3znen 4 Jlunreuctudeckoe oOecrieueHue SI3bIKM MporpaMMUpPOBaHUs. SI3bIKM NPOEKTHPOBAHUS.
PDM u PLM- cuctemsl.

Pa3nen 5 Cucremsl aBromatusupoBanHoro nporpammupoBanus YITY Ilonsrtue CAIT YITY. Tunosas
crpykrypa CAII UITY. OcHoBHBIE 3Tanbl pa3pabOTKH yIpaBIsioLied IporpaMMel ¢ ncnosib3zoBanueM CAII
4yIry.

17



Pa3nen 6 IIpo6nemsr u nepcnektuBbl pa3Butus CAIIP [Ipo6ieMbr hopmann3anuy TEXHOIOTMIECKUX
pemennii. O630p GYHKIIMOHATBHBIX BO3MOXKHOCTE coBpeMeHHBIXx CAIIP TII. TIpobGnemsl mepemauu
nHpopMmanuu Mexay cucremamu. @opmatsl ipeacTaBiaeHus napopmaruu. [lonstue CALS-TexHomoruu

«b1./1.5.33 IIpoekmuposanue cmano4HOll MEXHOI02UYECKOU OCHACMKUW)

coomeemcmayrouue komnemenyuu: OITK-9

Pasnen 1 OcHoBHble NOHATHS U ompeneseHus: TepmuHosorus, ynorpeOiasemas IpU H3y4E€HUU
JUCUUIIUHBL. VlcTopHs pa3BUTHS TEXHOJIOTMYECKON OCHACTKH.

Paznmen 2 Bunel TexHomorndeckod ocHacTku: Kiaccudukamms OCHACTKM 1O  CTETEHHU
cnenuanuzauuu. [logpasaenenre Ha3HaYEHUIO.

Paznen 3 CocTaBHbIe 37IeMEHTHI OCHACTKH M UX QyHKIMH: KoprycHble 1eTanu, OnopHbIe 3JE€MEHTHI,
YCTaHOBOYHBIE JJIEMEHTHI, JJIEMEHTAPHBIE 32KUMHbBIE MEXAHU3MBbl, CUJIOBBIE 3JIEMEHTHI.

Paznen 4 Pacuér HeoOXOAMMOI TOYHOCTM M CWJI 3aKpervieHus: Pacder TOYHOCTH YCTaHOBKHU
3aroTOBOK B MPHUCIOCOOJICHUAX: B MPU3ME, Ha OMpPABKE, HAa IUIOCKOCTH. THIOBBIE YCTAHOBOYHBIE CXEMBI.
Pacuer snemMeHTapHbIX 32)KMMHBIX YCTPOUCTB. CXEMbI KOHTPOJIS.

Paznen 5 Beibop 0azupyromux 1 KOOpAUHUPYIOIUX YCTpoiicTB: [IpucnocoOnenus ais HanpaBiIeHUs
UHCTpyMeHTa. ONOPHBIE 37IEMEHTHI.

Paznen 6 Beibop 3aKUMHBIX YCTPOWCTB: DJIEeMEHTAPHBIC 3AKUMHBIC MEXaHU3MBI.

Paznen 7 Bpibop u pacuéTr CHIIOBBIX MEXaHU3MOB. YTOYHEHHBIN PACUET 3JIEMEHTAPHBIX 3a’KUMHBIX
MEXaHU3MOB. Pacuér »sIeKTpoOMEXaHMYEeCKUX, MHEBMAaTUYECKUX, TUAPABIMYECKUX CHJIOBBIX Y3JI0B
TEXHOJIOTMYECKOM OCHACTKH.

Pa3nen 8 YHuBepcanbHas ctaHOuHas ocHacTKa: LIeHTphl, maTpoHbl, YHUBEpPCAIbHbIE NEIUTEIIbHbBIC
TOJIOBKH, OIIPaBKU, TUCKH.

Paznen 9 3arpy304HoO-OpHUEHTUPYIOLINE YCTPOMCTBA AJi CTAHKOB-aBTOMATOB: [Ipucnocobnenus ams
aBTOMATUYECKUX JIMHUM.

«b1./1.b.34 Opzanuzayusa npou3eo0cmea u mexHuKo-I3KOHOMUYECKUI AHAIU3 MEXHOI02UYECKUX
npoueccoe»

coomseemcmayoujue Komnemenyuu (011 8b1600pa ocHosHvix oucyuniut): OIK-2

Nel Hay4yHble 0CHOBBI OpPraHu3anuu Npou3soacTea. Oprann3anus NPpoM3BoOJACTBA KaK 00J1aCTh
HAYYHOI'0 3HAHUS: (PYHKIUM, IOJCUCTEMbI, 3AKOHbI M IPUHLMIIbI.

CyImHOCTh OpraHu3alyy IPOU3BOJACTBA. 3AKOHOMEPHOCTH OpraHU3alMy IPOU3BOICTBA Ha PEATIPU-
aruu. [Ipennpustue kak opraHu3alvoOHHAs CUCTEMA.

Ne 2 TIpon3BoACTBEHHBIN NPOLECC U OCHOBHbIC IPHHIIMIIBI €I0 OPraHU3AIHUH.

Hayunbple npuHIUOBI OpraHM3alMi MPOLECCOB Mpou3BOACTBa. [IpocTpaHCTBEHHass OpraHu3aLus
MIPOU3BOJICTBEHHBIX MpolieccoB. OpraHusanus NpOU3BOJCTBEHHBIX MPOLECCOB BO BpeMeHU. Tumbl, (popMsl
Y METOJIbl OpraHu3aly MPou3BoAcTBa. OpraHu3aius HOTOYHOTO MPOU3BO/ICTBA.

Ne 3 Opranu3anusi TeXHH4eCKOH MOATOTOBKH MPOU3BOICTBA.

Boi6op npou3BOACTBEHHOW CTPYKTYypbl ILiexa. OpraHusanusi TEXHHYECKOro OOCIyKMBaHHS
pon3BoJicTBa. KOHCTpyKTOpCKas MoAroToBKa Npon3BoACTBa. Oprann3anns TEXHOIOIMYECKON MOATOTOBKH.

Ne4 Opranuzanmsi NpOU3BOACTBEHHON HHPPACTPYKTYPBHI.

PaccMmoTpenue coctaBa MHOPACTPYKTYPHl NPEANPHUATHS — MHCTPYMEHTAIBHOIO, SHEPreTHYecKoro,
PEMOHTHOTO, TPAHCHOPTHO-CKJIAJCKOTO, CIYXObl MaTepHUaIbHO-TEXHHUUECKOro 00ecredyeHus, MapKeTUHTa,
TEXHUYECKOI0 KOHTPOJIS KaueCTBa MPOAYKIMH, METPOJIOTUN U MATEHTOBENEHNUS, TIOATOTOBKHM IIPOM3BOCTBA
HOBOW NMPOJYKIUH, JIAHUPOBAHUS U y4eTa, KaJIpoBOH M (PMHAHCOBOH JEATEIbHOCTH, CObITA TOTOBOM Mpo-
IOYKIIHH.

Ne 5 Opranuzanus cucreM KadecTBa Ha npeanpusaTuu. OCHOBBI NPOU3BOACTBEHHOI0 IJIAHM-
pOBaHusl.

[ToHsTHS M TOKa3aTeNM Ka4eCTBA MPOIYKIIMIO . DBOJIOLHS MPEACTABICHUN 0 KauecTBe. CHCTEMHBIN
NoJXo/ K obecriedeHuto kauecTBa B Poccun u mMexryHapoansie ctannaptel cepuu MCO 9000 IInanuposa-
HUE Ha OpeanpusTHU (CYLUIHOCTh, BUIBl Ha YpOBHE MpPENNpHATHs, OU3HEC-TUIaHUPOBAaHUE, ONEPATUBHO -
MIPOU3BOJICTBEHHOE TUIaHUpoBaHue). [InanupoBaHue kauecTBa, 3ajauu MiaaHupoBaHusi. OpraHu3anoHHbIC
pe3epBbI MPEANPHUATHS MPOU3BOACTBA. M3yueHre cocTOSTHUS OpraHU3ally IPOU3BOJICTBA.

Ne 6 IIpeanpusaTne Kak 00beKT ynpasjaeHusi. OCHOBBI OpraHu3aliy TPyAa MepcoHaJa.

[TpousBoacTBEeHHAs cucTeMa, €€ CyIHOCTh U cocTa. Knaccugukanus 00beKTOB IPOU3BOICTBEHHO-
ro MEHEPKMEHTA Ha NpeaAnpusaTii. HaydHble HarpaBieHHs] OpraHu3alui Tpyia NEPCOHaANIA Ha IPEpHUs-
Ttuu. Pabouee Bpems kak (pakTop opranuzanuu Tpyzaa. MeToasl HOpMUPOBaHUS Tpya paboUYMX U CHelHraiu-
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croB. Opranuzanus padounx mect. OCHOBHBIE BUIbI MOTHUBAIINY NTepcoHana. @OPMBI M CHCTEMBI OILIATHI
TpyAa pabOTHUKOB.

«b1./1.B.1 Texnuueckue uzmepenus u npudopuvl»

coomeemcmayrowue komnemenyuu: [1K*-10

1 TocymapcTBeHHasi cucTeMa TNPUOOPOB W CPeICTB ABTOMATH3aLUMU, METPOJOTrHYecKHe
XapaKTepUCTHKHA

Knaccudukanus cpencTs U3MepeHus U KOHTPOJIS O OIpeaessionM npusHakam. Kiaccupukamnus
ABTOMATUYECKUX U aBTOMATU3HPOBAHHBIX CPEJCTB KOHTPOJIA pa3MepoB. MeTpoornueckue XxapakTepucTUKU
CPEICTB U3MEpEeHHsI M KOHTPOJsi. OCOOEHHOCTH METPOJIOTHUECKUX XAPAKTEPHUCTUK aBTOMATH3WPOBAHHBIX
CpelCTB U3MepeHus U KOHTpoJisi. FOcTrpoBKa cpecTB n3MepeHus.

2 IIpuHIUNBI MOCTPOEHHUSI CPEACTB HM3MEpPeHHsi U KOHTPOJIsl, BLIOOP CpPeACTB H3MepeHHsl U
KOHTPOJIs

CpenctBa wusmepenuid. OO00IIeHHAss CTPYKTypHasi CXema CpEeACTB HM3MEPEHHUS U KOHTPOJISL.
[TpuHIMIBL TIOCTPOCHUS MPHUOOPOB, HCMONB3YEMBIX B CPEACTBAX AKTUBHOTO W ABTOMATH3UPOBAHHOTO
KOHTpOJIs1. BeIOOp cpeacTB u3MepeHus U KOHTPOJIS.

3 Bubl TeXHUYeCKMX U3MEPEeHUIl U KOHTPOJIsl, MOTPeIIHOCTh U3MepeHusl

Mertoasl n3mepenunii. Ilorpemnocts n3mepenus. Buael norpemnocreii. [lonpaBka, cXxoauMocTs U
BOCITPOM3BOAUMOCTh. CTaTH4ecKass M JTUHAMHYECKass MOTPEIIHOCTh. TeXHUYECKUH KOHTPOIb. MECTHBIA U
JTUCTAaHIIMOHHBIA KOHTpOJb. TexHudeckoe auarHoctupoBanue. McmbiTanue. OOBEKT M CPEICTBO TEXHU-
YeCKOro KOHTPOJIs. MeTo/1bl TEXHUYECKOI0 KOHTPOoJIs. BUJl 1 yCoBHS TEXHUUECKOTO KOHTPOJIS.

4 U3Mepenne U KOHTPOJIb FeOMeTPUYECKHUX BeJIUYHH

[TnockonapasuienpHble KOHILIEBBIE MEpbl JUIMHBI. M3MepuTenbHble JIMHEHKH, IUTAHT€HUHCTPYMEHT U
MUKpPOMETPUYECKHE HHCTPYMEHTHI. YTIOoMephl ¢ HOHUYycoM. KanuOpsi.

5 U3mepenne Temneparypbl

Knaccudukanus MeTonoB U NpUOOPOB H3MEpPEHHUS TeMIepaTypbl. TepMOMETphl pacIIupEeHHUs.
bumeraminueckue W JIUIATOMETPUYECKHE  TEPMOMETPBHI. MaHOMeTpUYECKHE  TEPMOMETPHI.
TepmonpeoOpazoBaTenu CONPOTUBICHUS. TepModneKTpruueckue TepMOMETphl. [IMpomeTpsl CyMMapHOIo
(monHoro) uznydenus. [lupomerpsl yacTHYHOrO M3MydeHus. [IMpoMeTprl ClIeKTpanbHOIO paclpeaeIeHUs.

6 U3mepenne MeXaHMYECKUX BeJIMYHH

Krnaccudukanus MeToJ0B M CPEACTB H3MEPCHHs JIMHEWHBIX CKOpocTed. MeToasl W cpeacTBa
U3MEpEHUs] M KOHTPOJIA CKOpocTei BpamieHus. [IpubGopsl U MeTOABl HM3MEpPEHHsS CHJI U MOMEHTOB:
JUHAMOMETPbI, MOMEHTOMEPHI.

7 U3Mepenne 1aBJIeHHs, YPOBHA U Pacxoaa

Knaccudukanus meronoB u CH naBienust, ypoBHS M pacxoja. JKUAKOCTHBIE CpEACTBA U3MEPEHUS
naBneHusd. JlehopmanMoHHBIE CpeACTBAa HW3MEpPEHHUS JaBleHHS. OIEKTPHUUYECKHE MaHOMETPhl H
BakyymMMeTphl. luddepeHnnanbHble MAaHOMETPHI.

8 CpeacrBa aBTOMAaTHYECKOI0 KOHTPOJIA

[THeBMaTHUECKHE CpeACTBA U3MEPEHUSL. DIIEKTPOKOHTAKTHBIE CPEJCTBA U3MEpEeHUs. IHTyKTUBHBIE U
€MKOCTHBIE cpelcTBa u3MepeHusa. MexanoTpoHbl. DOTO3IEKTpUUECKHE U PAIMOAKTUBHBIE U3MEPUTEIbHBIC
cpenctsa. Lludpossie mprbdopsl. KontponsHbie aBToMarhl. KoopinHaTHO-U3MEpUTENbHBIE MAILIUHBL.

«b1./1.B.3 Pexccywquii uncmpymenmy

coomseemcmaytowue komnemenyuu: [1IK*-4,9

NHcTpymeHTsI 00111eT0 Ha3HaueHus. Pe3iibl, uX TUIbl, Ha3HaueHue, 00J1acTh MPUMEHEHUsI, KOHCTPYK-
TUBHBIE U T€OMETpUYECKHe mapameTpbl pe3roB. Dopmbl 3aTouku pe3loB. DacoHHBIE pPE3lbl, UX THIIBI,
Ha3Ha4YeHHE, 00acTh MpuMeHeHus1. JlocTOMHCTBAa U HenoCcTaTKU. KOHCTPYKTHBHBIE I T€OMETPUYECKHE TIa-
pameTpsl (PaCOHHBIX TUCKOBBIX pe31oB. [IpOTskKKHU, MX TUIIBI, HA3HAUYEHHUE, 001acTh MpuMeHeHus. JlocTonH-
ctBa u HemoctaTku. Cxembl pe3aHus. KOHCTpYKTHBHBIE M T€OMETPHUYECKHE IMapaMeTPhl MPOTSIKEK, HX
HazHaueHue. Ppes3bl, UX THUIBI, Ha3HaYeHHUE, 00IacTh MpuMeHeHUsl. KOHCTPYKTUBHBIE M T€OMETPHUYECKHE
napameTpsl, podmis 3yoseB (pes. Habopsr dpes. Kpussie 3artbutoBanms. CrocoOsl 3aThutioBaHus. H-
CTPYMEHT Jyisi 00paOOTKKU OTBEPCTUH, UX THUIIBI Ha3HauUeHUE, 00acTh mpuMeHeHus. CBepina (CnupalbHbIe),
MEPOBBIC, IIEHTPOBOYHEBIE, JIJIsI TIIYOOKOTO CBEPJICHMSI, UX THIIBI, 00J1aCTh TpuMeHeHnsa. KOHCTpyKTUBHBIE 1
reoMeTpUUYECKHEe MapaMeTpbl. MeToAbl 3aTOYKH CBEpil. 3€HKEpbI, UX THIBI, 001acTh mpuMeHeHHUs. KoH-
CTPYKTHBHBIE U T€OMETPUUYECKHE TTapaMeTpsl, Tpodriib kaHaBOK. KoMOMHUPOBaHHBIN WHCTPYMEHT JJisi 00-
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paboTtku oTBepcTuid. Pa3BepTku, ux Tumnel, Ha3HaueHUE. KOHCTPYKTHUBHBIE U T€OMETPUUECKHE MapaMeTphI.
PacTto4yHOM MHCTPYMEHT, X THUIIbI, HA3HAYCHUE.

HNucTtpymeHT miis Hape3aHus pe3bObl. Pe3nOoHapesHbie pesiibl, pe3bOoHape3Hble TPeOCHKH, Pe3b00-
Hape3HbIC TOJIOBKU, METUMKH, IUIAIIKH, UX TUIBI, Ha3HauyeHHe. CXeMbl pe3aHusi, KOHCTPYKTUBHBIE U T€OMET-
pudeckue mapameTpsl, PesrOoBbie dpes3sl (AUCKOBBIE, TpeOeHYaThie U JIp.), TUIIBI, Ha3HaueHue. KoHcTpyk-
TUBHBIE 0OCOOCHHOCTHU. VIHCTPpYMEHT /15l BBIIABIMBAHUS U HAKAThIBAHUS PE3bObI (OeccTpyKeUHbIE METUUKH,
pe3b0OHAKATHBIE POJIMKU, pe3bOOHAKaTHBIE TOJIOBKH, Pe3bOOHAKAaTHBIC IUIALIKK), WX THUIBI, Ha3HAuYCHUE.
KoHCTpyKTHBHBIEC M TEOMETPUYECKHE TTapaMETPBHI.

NHcTpymeHT miist 00paboTku 3yOheB. MHCTpyMEHT miis 00paboTKK 3yOheB MHJIMHIPUYECKUX KOJIEC,
UX TUIBI, Ha3HaueHue. THCTpyMEHTHI, paboTarommue ¢ IpoQHInpOBaHUEM IO METOy KONHUPOBAHUSA (AUCKO-
BbIE, MMaJIbIIEBBIC (Pe3bl, 3y0010I0€KHBIE TOJIOBKH, 3yOOpe3HbIe IPOTSHKKHU U JIP.) U IO METOy oOKara (3y-
OocTporaiibHbIe TPeOCHKH, YePBIUHbIE 3yOope3HbIe (pe3bl, 3y0ope3Hble JOIOAKH, IEBEPhl U Ap.), UX THIIbIL.
OcHOBHbIE MPUHIMIIBI UX PAOOTHI, MPEUMYIIECTBA, HeJOCTaTKU. KOHCTPYKTUBHbBIE U F€OMETPHYECKHE TMa-
pamerpbl. MHCTpyMeHT s 00paboTku 3yObeB KOHHMUECKMX KoJyieC (3yOOpe3HbIe rOJIOBKH, 3y0OCTporasib-
HbIE pe3libl, AUCKOBBIE (Dpe3bl, KPYroBbIe 3yOOpe3HbIe MPOTSHKKH, YepBAYHbIC (DpEe3bl), UX THUIBI, HaA3HAUE-
Hue. OCHOBHBIC MPUHIUNBI X pa0doThl. KOHCTPYKTHBHBIC W T€OMETPUUYECKUE MapamMeTphl. MHCTpyMeHT
JUIsi 00pabOTKU 3yOheB YEPBSAUHBIX KOJeC (YepBSIUHBIC 3yOOpe3HbIe (pe3bl, UepPBAUHBIC IICBEPHI, a0Opa3uB-
HBIC YEPBSIKH ), UX THITbI, Ha3HaueHUe. OCHOBHBIC TPUHIIMITEI KX PAOOTHI. [ eoMeTpuiecKre nmapamMmeTpsl.

«b1./1.B.4 Texnonozua mawiunocmpoenus»

coomsemcmayiowue komnemenyuu: [IK*-6-7, 12

TexHoMOrMYecKrue MpoIecchl U3TOTOBJICHHS KOPIMYCHBIX neTanell. CinykeOHOoe Ha3HaYeHHe KOpIyc-
HBIX JIeTajJieil U TeXHW4YeCKHe TpeOOBaHMS Ha WX MU3rOTOBICHHE. MaTepuallbl 1 METOMbI MOTYyYeHHUs 3ar0TO-
BOK JIJISl U3TOTOBJICHUSI KOPIYCHBIX JieTanel. TUIIOBOM TEXHOJIOTUYECKUI MapIIPyT JJs U3TOTOBIEHUS KOP-
mycHBIX jgeraneir. OO0CHOBaHWE BRIOOPA TEXHOJIOTHUYECKUX 0a3 st 00paOOTKK KOPITYCHBIX JeTaneil. Mero-
16l 00paOOTKH MIOCKOCTEH KOPIMYCHBIX JETaleid, MpUMEHseMbIe B pa3IMYHBIX TUIAX MPOU3BOJCTBA. MeTo-
16l 00pabOTKU TTIABHBIX W KPETEKHBIX OTBEPCTHH B KOPITYCHBIX jaeTaisix. [IpuMensemoe o0opyqoBaHue H
PEXYIINIA HHCTPYMEHT. MeTOAbI OTAETKU IMIIOCKUX MOBEPXHOCTEH U TIaBHBIX OTBEPCTUH KOPIMYCHBIX JIeTa-
neil. OcoOEHHOCTH M3TOTOBJICHUS KOPIYCHBIX JETalell B aBTOMAaTU3MPOBAHHOM MPOU3BOJACTBE. KOHTpOIH
KOPITYCHBIX JIeTajeil. ABTOMaTHU3UPOBAHHBIN KOHTPOJIb KOPITYCOB.

TexHonornyeckue npouecchl U3rotoBieHus BanoB. CiyxeOHOe Ha3HAaYEHHE BaJOB M TEXHUYECKUE
TpeOOBaHUs K MX U3TOTOBICHUIO MaTepuaibl U METO/Ibl IOJYyYEHUs 3ar0TOBOK BasloB. THIIOBOI TEXHOJIOTH-
YeCKHii MapuIpyT M3roToBiieHHs BayioB. [lonroroBka texHomormdeckux 60a3. TokapHas oOpaboTka BayioB
OO6paboTka MUIMIIEB U HMITIOHOYHBIX Ma3oB. Hapesanue pe3bObl Ha Bajgax. MeTobl OTeI0YHONW 00paboTKu
BaToB. OCOOEHHOCTH M3TOTOBJICHUSI XOJIOBBIX BUHTOB. METO/IbI Hape3aHWsi BUHTOBOW MOBEPXHOCTH HA XO-
JOBbIX BUHTaX. OCOOEHHOCTH M3rOTOBIEHMS IINuHAeeH. Boioop TexHonmornueckux 6a3. OcobeHHOCTH 00-
pabOTKH BaJOB Ha TOKAPHBIX MHOTOIIEJTICBBIX CTAHKAX.

TexHoIOrMuecKre MPOoLEecChl U3rOTOBIEHHS 3JIEMEHTOB 3y0uaThix nepenay. Ciny)xeOHOe Ha3HaueHHe
U TeXHHUYECKue TpeOoBaHMs. Marepuan, TepMudeckas o0padOTKa U METOJbI MOJyYeHHs 3aroTOBOK. THIIO-
BOI TEXHOJOTUYECKUI MapHIpyT 0OpabOTKM HMIMHIPHYECKHUX 3yO4aThiX Kon€c. MeTonbl Hape3aHus IH-
JUHJIPUYECKUX 3y0UaThIX Koi€c. MeToasl OTAENKH 3yObheB HWIMHApUYECKHX Kojéc. KoHTposnb TouHOCTH
HWIMHIPHYECKUX 3yOuaThix Konéc. CnyxeOHOe Ha3HAYeHHE, HOPMbI TOYHOCTH KOHHMUYECKHUX 3yOUYaThIX KO-
néc. ObpaboTKka 3yObeB KOHMYECKUX 3yOuaThiX kojiec. KoHTpoap kKoHnueckux kojiéc. M3rorosnenue nera-
neil yepBauHbIX nepenad. CinyxeOHoe HazHa4YeHHeE, TeXHHUUeckue TpedboBanus. Krnaccudukainus depBsIKoB.
THIIOBOM TEXHOJIOTMYECKUI MapUIPYT M3TOTOBJIEHHUS YEPBSKOB. MeETONbI Hape3aHWs U OTIACIKH BUHTOBOU
MOBEPXHOCTH YEPBIKOB. THMOBON TEXHONIOTHUECKUH MApHIPYT M3TOTOBIIEHHUS UYEPBSIYHBIX KONIEC. MeTobl
Hape3aHus YepBsUHBIX KoJéc. KOHTpOb neTanei YepBsSIHbIX Tepeaad.

[TpoexTHpoBaHKE TEXHOJIOIMYECKOro mporecca cOopku. VcxoaHble TaHHbIE IS MPOEKTUPOBAHUA
TEXHOJIOTUYECKOI0 TMpoliecca M3roTOBIEHUS MamuHbL: Ponb cOopku B oOecrieueHnn TpeOyemMol TOUHOCTH
MaluHbl. Peanusamnms pa3MepHbIX cBsizell B mporecce cOOpku. BbiOop MeTonoB HocTHXEHUs TpeOyeMoit
TOYHOCTH ¥ KOPPEKTHPOBKA pabounx ueptexeir. Pa3paboTka mociaenoBaTenbHOCTH COOPKH, BUIa U OpTaHU-
3annoHHON Gopmbl coopku. [luknorpamma coopku. BeI6op cpeacTB MexaHU3aluy U aBTOMATH3AI[UH TEXHO-
JIOTUYECKOTO Ipoliecca COOpKH.

Oco0eHHOCTH TOCTHKEHUS TPeOyeMOi TOYHOCTH IPU COOPKE THUIMOBBIX Y3JI0B MAIlIMH.

MoHTaX BaJIOB Ha OMOpax CKOJIKXEHHS. MOHTaX BajoB Ha ornopax kadeHus. [loctmkenune Tpedye-
MOW TOYHOCTHU TIOJIOKEHUS Bajla OTHOCHUTENIbHO OCHOBHBIX 0a3 kopmycHo# aeranu. COopka IUIMHApUYE-
CKUX 3yOuaThIX mepenad. TexHnyeckre TpeOOBaHUs, METOIBI JOCTHKEHHUS TOYHOCTH 3alleTUICHUS 3y0UaThIX
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kosiéc. COopka KOHMUECKUX 3yOuaThix nepenad. TexHnnyeckue TpeboBanus. MeToibl JOCTHKEHNS TOUHOCTH
MIpY MOHTa)Ke KOHWYeckuX konéc. COopka 4epBAYHBIX repenad. TexHuueckne TpeOOBaHuUs, METOIbI JOCTH-
YKEHUsI TOYHOCTU IIPU MOHTAXKE Nepeiay.

«b1./1.B.5 Bcnomozamenvnoe 060pyoosanue MautuHoCmpoumeabHovlxX npou3600Ccmae)

coomeemcmayrowue komnemenyuu: [1K*-3

Paznmen 1 OOmas wacte: KpaTkas mcropmueckass cnpaBka. OCHOBHBIE MOHATHS M ONpPEICTICHHS
[Ipeamer. Lenu u 3amaun. O6mue cBeneHus. CocrosHue U pa3Butue cuctem. Kiaccudukamms. O6nactu
npuMeHenns. Koncrpykuu. TpeboBanus. Y ciioBus mpuMeHeHHs. XapakTepucTuka. [IpuBoJHbIE 37IeMEHTHI.
Harsoxubie yerpoiictBa. Harpysku. Pacuer

Paznen 2 Iloanémuo-TpancnioptHble ycTpoiicTBa: KpaTkas wucropuueckas crnpaBka. OCHOBHBIE
NOHATHSL U ompeaeneHus IlpeaMeT TpaHCMOPTHO-HAKOMUTENbHBIX CHCTEM W IMPOMBIILIEHHBIX POOOTOB.
Hemn u 3amauu. OOmme CBEACHHWS O TPAHCHOPTHBIX cuUcTeMax. COCTOSHUE M PAa3BUTHE TPAHCIIOPTHBIX
cucreM. Knaccuduxamus. OO6nacTd mnNpuUMEHEHUS TPAHCHOPTHBIX CHCTEM. JIeHTOYHBIE, IIETHEIE,
IJIaCTUHYAThIE, POJIMKOBBIC, KOBIIOBBIC, IMOJIBECHbIC, KAYarOUIUeCs, HHEPIIMOHHbIC, BAUHTOBbIE KOHBEHEPHI.
I'paButanmonssiii Tpancropt. Crycku. Konctpykuuu. TpeGoBaHUs K TPaHCIIOPTHBIM CHCTEMaM. Y CIIOBHSI
MpUMEHEHHUsI. XapaKTEPUCTUKA TPy30B. TATOBBIE 3JIEMEHTHI TPAHCIOPTHBIX CUCTEM. [IpUBOIHBIE 3JIEMEHTHI.
Harsoxubie yerpoiictBa. Harpysku. Pacuer

Pazen 3 HakonuTenbHbIE CUCTEMBI U 3aTPy309HO-PA3TPy304HbIE YCTpoicTBa: O0IIMe CBEACHUS O
HAKOMUTENbHBIX cucTemMax. COCTOsSHUE M pa3BUTHE HAKOMHUTEIbHBIX cucTeM. Kiaccudukanus. Odmactu
MPUMEHEHUS HAKOMUTENbHBIX cucTeM. CBelleHus 0 KOHCTPYKIUU. TpeboBaHMs K HAKOIIUTEIbHBIM CHCTE-
MaM. Y CJI0BUS IPUMEHEHUsA. XapaKTePUCTUKA IPY30B. DIEMEHThl KOHCTPYKIUN HAKOIUTEIbHBIX CUCTEM.
Bbynkepsl. Marazunsl. Jlotku. [Turtatenu. Otcekatenu. OpueHtupyromue ycrpoictBa. Kpansi-mradenepsl.

Pasznen 4 BecnomorarensHoe obopynoBanue i coopku OOmume ceneHus. CocTosiHUE U pa3BUTHE.
Knaccudpukanus. Obnactu npumenenus. Ocobennoctu u 3amaun. Koncrpykuuu. TpeGoBanus. VY cioBus
MpUMEeHEeHHs. TunoBble KOMHOHOBKH. PacueT W mnpuHIunel KoHcTpyupoBanus. [IpuBomsl. CucteMbl
yIpaBiIeHUS.

Paznen 5 Ilpombinuiennsie po6oTs: OOme cBeaenus o npombliinuieHHbIX podotax (I1P). CocrosHue
U pa3BUTHE poOoToTexHWYeckux cucteMm. Kmaccudukanums. Ob6nactu npumenenus [1P. OcobGeHnoctn u
3anaun kuHematuku [1P. Koncrpykuuu. TpeGoBaHuUs K IPOMBILUIEHHBIM poOOTaM. Y CIOBHs MPUMEHEHHUS.
TunoBble KOMIIOHOBKHM IPOMBIIUICHHBIX POOOTOB. Pacder W NPUHIMIBI KOHCTPYUPOBAHUS OTAEIBHBIX
anemenToB [1P. [IpuBoabl. Cuctemsl yrpaBieHus. 3aXBaTHBIE YCTPONCTRA.

«b1./1.B.6 Ilpoekmuposeanue mauwiuHoCmpoumeabHolX RPOU3800CHIE)

coomseemcmaytowue komnemenyuu: [IK*-2, 5

1 OcHOBHbIE MOHSTUS U MOPSIAOK NMPOEKTHPOBAHUS

OCHOBHBIE TIOHATHS U ONPEAEIIECHMS. 3aJa4M, dTAIbl U MOCIEA0BATEIIbHOCTh MPOEKTUPOBAHUSI.

2 MeTo10/10THYeCKHEe NPUHITUNBI PAa3Pa00TKM MPOEKTAa MAIIMHOCTPOUTEIBLHOT0 MPOU3BOICTBA

OCHOBBI aHanM3a U CHHTE3a MPOU3BOJCTBEHHOW cUCTeMBI. IlocieoBaTeIbHOCTh MPOEKTUPOBAHUSI.
[Tpunnumne! GopMHUPOBaHUS YIACTKOB U I[EXOB.

3 IIpoekTHpOBaHNE OCHOBHOM CHCTEMbI

[Ipou3BoaCTBEHHAS MpOTpaMMa U METOBI MTPOCKTUPOBAHUS 11eXa. METObI ONpeeNieHUs] TPYA0EM-
KOCTH U CTAaHKOEMKOCTU 00paboTku u cOopku. PacueT xonnyecTBa OCHOBHOTO TEXHOJIOTUYECKOTO 000pYI0-
BaHUA U pabOYMX MECT Ul MOTOYHOr0 Mpou3BoAcTBa. OCOOEHHOCTH pacyéTa aBTOMaTU4YEeCKUX JTUHUM. Pac-
94eT KOJIMYECTBA OCHOBHOT'O TEXHOJIOTMYECKOTO OOOPYIOBAaHUS M pabOYMX MECT MPU HEMOTOYHOM MPOU3-
BOJICTBE. YKPYITHEHHBIE CIIOCOOBI ONPEIENEeHHs KOJIMUECTBA OCHOBHOI'O TEXHOJIOIMUECKOTO 000pYy10BaHMUSL.
Pacyer xonuuecTBa OCHOBHBIX pabouux. OmpeseneHne YHUCIEHHOCTH BCIOMOrarenbHbIx pabounx, UTP u
CITy>KalluX.

4 CuHTe3 NPOU3BOJACTBEHHOI CHCTEMBbI

OcHOBHBIC TIPUHITUIIBI BEIOOpPA CTPYKTYPHI 1exa. PacmosnokeHne mporu3BOICTBEHHBIX YJACTKOB IeXa.
[IpenBaputensHOE OmpeaeneHne TUIOMAIH 1exa. BeiOop BapuaHTa pacroiiokeHus: 000OpyJA0BaHUS Ha y4acT-
Kax MexaHW4ecKor o0paboTku. OCOOCHHOCTH PACIIONIOKEHHsI 000pYAOBaHMS M pabOYMX MECT Ha ydacTKax
coopku. [InannpoBka o6opyaoBanus u pabounx mect. OmnpeeneHre cocTaBa U ynucia pabodnx MecT.

5 Ckanajackas cucremMa

Br16op cTpykTypsl ckiaackoi cuctemsl. [logcucrema xpaHeHus MpoKaTa, MITYYHBIX 3arOTOBOK, H3-
JETUA ¥ TEXHOJIOTMYECKOW OCHACTKHM. KOMMOHOBOYHO-TUIAHMPOBOYHBIE PEIMIEHUS CKIAJCKOM CHUCTEMBI.
HakonurtenbHble moacucTeMbl Ha yyacTkax aBToMaruueckux aunui u I'TIC.
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6 TpancnopTHasi cucreMa

Hasnauenne u knaccudukamnusi TPaHCIOPTHBIX CHCTEM. BHYyTpHIIEXOoBass MW MEKOIEpallMOHHAS
TPaHCIOPTHAsI CUCTEMA.

7 CucreMa HHCTPYMeHTOOOecreYeHn st

OYHKIMH U CTPYKTypa CUCTEMbI HHCTpyMeHTooOecnieueHus. Cekius cCOOpKU U HaCTPOHKU UHCTPY-
MeHTOB. OTaeneHus: 00CIyKUBaHUS WHCTPYMEHTOM MPOU3BOJICTBEHHBIX y4acTKoB. OTleneHust mo Boccra-
HOBJICHHUIO PEXYILEro MHCTPYMEHTAa U PEMOHTY OCHACTKU. ABTOMATH3UPOBAHHBIE CHCTEMbI MHCTPYMEH-
TaJBHOTO 0OecreueHMs.

8 Cucrema peMOHTHOI0 U TEXHUYECKOI0 00CIY;KMBAHUS MEXaHOCOOPOYHOI0 MPOU3BOACTBA

3ajaun U CTPYKTypa PEMOHTHOIO U TeXHUYECKOro o0cnyxkuanus. LlexoBas pemontHas 0asa, otJie-
JICHUE TI0 PEMOHTY 3JIEKTPOOOOPYAOBaHUS U AJIEKTPOHHBIX cucTeM. [lofcucTemsl ynaneHus u nepepadoTKu
cTpyxku. [logcucTema MpUroTOBICHUS M pa3faydl OXJaXIaromux kuakocteid. [Toncucrema anexTpocHal-
KEHHsI, CHAOXKEHHS CKAThIM BO3JyXOM, OO€CieueHUs MUKPOKIUMaTa 1 HEOOXOJUMON YUCTOTHI BO3YLITHON
cpelbl. ABTOMAaTU3UPOBAaHHAS CUCTEMA yJIaI€HUsI OTXO/IOB.

9 MeTtpoJsiorudeckoe odecnevyenne nNpou3BoACTBA

OCHOBHBIE TEXHUKO-OpPIaHM3AllMOHHBIE HAIPABJIEHUS aBTOMATU3ALMKM KOHTPOJIBHBIX ONEpanuil.
CtpykTypa cCUCTeMbl KOHTpOJI KadecTBa u3lenuil. OCHOBHbBIE MapamMeTphl U IUIAHUPOBOYHBIC PEIICHUS
CHCTEMBbI KOHTPOJISI KauecTBa U3JeNnii. ABTOMAaTU3UPOBAaHHBIE CUCTEMBI 00ECIICUECHHUS KaueCTBa.

10 O0mme MOJIOKEHUSI M MOCJIEA0BATEIBHOCTh NMPOCKTHPOBAHUA T'MOKMX ABTOMATH3MPOBAaH-
HBIX YYaCTKOB M LI€XO0B

OcHOBBI aHaNM3a M CHHTE3a MPOU3BOIACTBEHHON CHCTEMBI. JTambl MPOEKTHBIX padoT. [IpuHIHUIIEI
(bopMHpOBaHUS IPOU3BOJCTBEHHBIX YYaCTKOB M 11eX0B. [loHsTHE THOKOCTH.

11 IlpoexkTupoBanue cucreMbl 0CHOBHOIO obopynoBanusi I'TIC mexanoo0padoTku

CocraB u konuyecTBO ocHOBHOTO obopynoBanust B I'TIC. [lnan pacnoyioxkeHUs TEXHOJIOTHYECKOTO
obopynoBanus. PazpaboTka TpeGoBaHMii K yCIOBUSAM PabOTHl OCHOBHOTO 000pYIOBaHUS.

12 IlpoexTrpoBaHre AaBTOMATH3UPOBAHHOI TPaHCIIOPTHO-cKJIacKoi cucteMbl I'TIC mexanoo0padoTku

Pa3paboTka CTpPYKTypbl TpPaHCIOPTHOM CHCTEMBI, LUKIOB TPAaHCIOPTUPOBAHUS BHYTPU liexa H
ydacTkoB. Pacuer cocraBa M KOJMYECTBA TPAHCIOPTHBIX CPEJICTB. PacueT OCHOBHBIX IapaMeTpoB TpPaHC-
MOPTHOM cUcTeMbl. [IpHHIUIIBI TOCTPOEHHS U CTPYKTYpa CKIAJACKON CHUCTeMbl. PacyeT OCHOBHBIX mapamerT-
POB aBTOMAaTU3UPOBAHHBIX CKJIa70B. KOMIIOHOBOYHO-TIJIAHUPOBOYHbIE PELICHMUSL.

13 IIpoekTHpOBaHNEe ABTOMATU3UPOBAHHOM CHCTEMbI HHCTPYMeHTAIbHOT0 o0ecnieuenusi ['TIC
MeXaHo00padoTKH

Haznauenue cucrembl nHCTpyMeHTOOOecnieueHus. OnpeeneHne HOMEHKIATYpbl U KOJIHYECTBA HUC-
M0JIb3yeMOro MHCTpyMeHTa. Pa3paboTka CTPyKTypbl U anroputMa (pyHKIMOHUPOBAHUS CUCTEMBI HHCT-
pyMmeHnTooOecnieuenus. OrnpeJieieHue cocTaBa U KOJUYECTBA CPEJCTB, UCHOIb3YyEMBIX B CHCTEME HUHCTPY-
MEHTOOOECTIeUeHHUSI.

14 Crpykrypa I'TIC c60pku 1 BbIOOP PAllHOHATIBHOIO CIIO0c00a cOOpPKH

CtpyKTypa aBTOMaTH4eCKOM MpOM3BOACTBEHHON cucTembl. Knaccudukaius BUJIOB COOPKHU, TEXHO-
JIOTHYECKOT0 00OpY/J0BaHUs, TEXHOJIOTHYECKON OocHAacTKU. MeToabl aBTomarndeckoit coopku. CTpykTypa
TEXHOJIOTUYECKOI0 ITpoLiecca aBTOMAaTHUECKON COOPKHU.

15 IIpoexTHpoBanue cucremMbl 0cCHOBHOTO 00opynoBanusi I'TIC coopku

MHoro¢yHKIIMOHaIbHbIE AJIeKTpoMarHuTHbIe ycTrpoiictBa B ['TIC coopku. YcraHoBka netaneit Ha 3a-
TPY30UHYIO TTO3UINIO. BUIBI U TEXHUUECKHE XapaKTEPUCTHUKU POOOTOB, MPUMEHSEMBIX B COOPOUYHOM MPOU3-
BojcTBe. ['mbOkue coopounnsie moaynu. IlpoexktupoBanue PTK mist ['TIC coopku. OcoOeHHOCTH aBTOMATH-
3aMyd COOPKU MPEUM3HOHHBIX m3Aenuid. CTpyKTypa ¥ MPUHIUIBE QYHKIIMOHUPOBAHHS TEXHOJIOTHYECKON
noacuctemsl ['TIC: ¢ pa3aeneHHpIMU MPOIIECCaMU KOHTPOJISI U KOMIUICKTOBaHUS JeTae cCOOPOUYHBIX €1-
HUI[; C YaCTUYHO COBMEIIEHHBIMH IpOIlecCaMd KOHTPOJISI M KOMIUIEKTOBAHUSI JeTaneil COOPOYHBIX €IMHUIL;
COBMEILEHHBIMU TPOIIECCAaMU KOHTPOJIS U KOMIUIEKTOBAHUS JieTanel cOOpOYHBIX €IUMHUI]; COBMEIIEHHBIMU
NporeccaMy KOMIUIEKTOBAaHHUS JAeTaleil COOpOUHBIX €MHUIL U pPa3MEPHOI 00pabOTKH.

16 Opranusanus ynpaBJjeHUs1 M OATOTOBKH IPOU3BOICTBA

Br16op u o6ocHOBaHME 00IIEH CTPYKTYPhl aBTOMATH3MPOBAHHON CUCTEMBI YIIPABJICHHS U TTOATOTOB-
KM Npou3BojcTBa. Pacnpenenenre GyHKIUN yrpaBieHHUs MO uepapxuueckuM ypoBHsAM. [loctpoeHue cxem
MH(OPMAIIMOHHBIX TOTOKOB B aBTOMATH3WPOBAHHOM IPOHU3BOJICTBE.

17 Pa3pabdoTka u ucCiIe0BaHHE KOMIIBIOTEPHOI Moaeu npoektupyemoi I'TIC
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KommprorepHoe momenupoBanue padoter ['TIC. OO0mme momxombl K MOCTpOCHHIO Mozenei. Mc-
XOJIHbIE TaHHBIE, HEOOXouMBbIe 17151 MoAenupoBanus padoTsl ['TIC Ha ypoBHE TEXHOJIOTHUECKON OMEpaIvH.
Bosmosknas 6mok-cxema anroputma moaenupoBanus ['TIC.

«b1./1.B.8 Ilpocpammuposanue o00padbomKu Ha CHMAHKAX C YUCTOBLIM NPOZPAMMHBIM
ynpaenenuem»

coomeemcmayiowue komnemenyuu: [1K*-8

ba3oBbie BONpOCHl CO3AaHMs YIPaBIAIOIIMX NporpaMM. OCHOBHBIE TEPMUHBI U OIIPEAEIICHUS. DTalbl
CO3/IaHUS YIPABISAIOIIMX IPOrpPaMM U METO/bI UX pa3padoTku. TexHomoruueckas fokymeHTanus. Cuctemsl
koopauHar. [IpaBuna pacuera 3JIeMEHTOB KOHTYpa JE€TAIN U 3JIEMEHTOB TPAEKTOPUU JABUKEHUS PEKYIIETO
uHcTpyMeHTa. CTpyKkTypa u (opmar ynpasistomeid nporpaMMel. [1oaroToBuTeIbHBIE U BCIIOMOTaTEIbHbIC
GbyHKIUH. 3a0UCh YIPABISAIOMIEH TPOrPaMMBI.

TexHomnorust HacTpoiiku o0opyaoBaHUsI Ha 00paboTKy neraneil. MHTepdeiic yueOHOro KoMmIueKca.
Onucanue pabouero npoiiecca 1o pazpaboTKe U BHEAPEHUIO YIPABIAIOMUX MporpaMM. Hactpoiika craHka,
MHCTPYMEHTA M YCTAaHOBOYHBIX JIaHHBIX Ha 00paboTky neranu. OCOOEHHOCTH PYYHOTO M aBTOMAaTUYECKOTO
pEXKUMOB 00pabOTKH.

[TporpamMupoBaHue CBEPIUIBLHO-(PPE3EPHO-PACTOUHBIX Onepauuid. PacueT 3meMeHTOB KOHTYypa Jie-
TaJdu U 3JEMEHTOB TPACKTOPUU MHCTpyMeHTa. [IpuHIMMIBI BbIOOpA U ONMHUCAHUS PEXKYUIMX MHCTPYMEHTOB.
Crpareruu pa3nuyHbIX BUIOB 00paboTku. [IporpammupoBanne oOpabOTKU JeTaseil Ha CBepIMIbHBIX CTaH-
kax ¢ YITY. [IporpamMmmupoBanue o6padbotku Ha ppesepHbix crankax ¢ YITY. [IporpammupoBanue 06padboT-
KM JeTajell Ha MHOTOLEeeBbIX cTaHKax ¢ UITY.

[IporpammupoBanue TOKapHbIX onepauuidl. llocienoBaTenbHOCTh MPOrPaMMHUPOBAHUS IEPEXOJIOB
npu TokapHOU oOpabotke. IIporpamMmmupoBanme nepememeHuii padounx opranoB. OcoOeHHOCTH pacueTa
AJIEMEHTOB KOHTYypa JETallu U 3JEMEHTOB TPACKTOPUU MHCTpyMeHTa. [IpuHIUIBI BRIOOpA U OMHCAHUA pe-
KYIIUX UHCTPYMEHTOB. CTpaTeruu pa3inyHbIX BUIOB 00paboTku. [IporpammupoBanne o0paboTKu neTanei
Ha TOKapHbIX cTaHkax ¢ YIIY.

[TporpamMupoBanre 00paOOTKH C KCHOJIB30BAHWEM ILHUKIIOB, MOIIPOTPAMM H MapaMETPUYECKOE.
Br130B 1iukiioB u noanporpaMm. LIukisl ¢pe3epoBanus, CBEpIEHUs, HApE3aHUs Pe3bObl U pacTauMBAHHUS.

[ToaroroBka mporpamm ¢ ucnosnb3oBanuem CAM-cucrem.

«b1./1.B.9 Komnbromepnoe mooeauposanue npoueccos 8 MautuHoCmpoeHuu)

coomseemcmeyoujue komnemenyuu: [IK*-1

OO6mue cBeieHus: O IMHAMUKE MHOTOTEIbHBIX MEXaHMYeCKHX cucteM. Ha3HaueHue qTuHAMUKUA MHO-
rOTENbHBIX CUCTEM WJIM MOJEIMPOBAHUS ABMKEHUA. MoJenpoBaHue JBUKEHHUS B aHAJIM3€ U CUHTE3E Me-
xaHu3MOB. COBMECTHOE UCIOJIb30BaHNE JUHAMUKN MHOTOTEIbHBIX CUCTEM U METOJA KOHEUHBIX 3JIEMEHTOB.
MonenupoBanue IBUKEHUS M HaTypHble ucnbiTanus. MHrerpanus CAD-MonenupoBanus, AMHAMUKH MHO-
TOTEJbHBIX CUCTEM M KOHEUHO-2JIEMEHTHOTO aHAJIN3A.

TeopeTnueckue MoNI0KEHUs, OJOKEHHbIE B OCHOBY JMHAMUKH MHOTOTEJBHBIX MEXaHHUYECKHUX CH-
CTEM

IToHsITHE MHOTOTEIBHOM JUHAMUYECKOW CUCTEMBI. Teopusi TMHAMUKU MHOTOTEIBbHOW CUCTEMBL. Me-
XaHU3MBl KaK peanu3alis MHOTOTENBHBIX CHUCTEM. MeXaHU3MbI C W30BITOYHBIMU CBSI3IMU. KOHTakTHBIE
CBOWCTBA TBEP/IbIX TEIL.

DneMeHThl MHOTOTEIbHBIX MEXaHUYEeCKNX cUcTeM. 3BeHbs (Tena). [llapuupsl. Harpysku. [lpuBossi.
Hatuuku. CucreMbl KOOpIUHAT.

[TporpamMHoOe obecrieueHrne JUHAMUKHA MHOTOTENBHBIX cUcTeM. OCHOBHBIE 3Talbl MOJETUPOBAHUS
neuxkeHust mexanusma B CAE-cucremax. I'pynnupoBka neraneid u c6opounbix y3noB CAD-monenu. ®op-
MHpOBaHUE NIAPHUPOB. 3a/laHUE HaYaIbHBIX YCIOBHM. BrlunciaeHue u aHaius pe3yabTaToB.

3anaum, pemiaeMble Ha OCHOBE JUHAMHUKU MHOTOTEIbHBIX cucteM. Kunematuueckue 3aaayu. J{uHa-
MUYeCKHe 3a1auu. [[pyrue 3a1aun: CHHTE3 WU POEKTUPOBAHUE.

OO61ass METOI0JIOTHST MOJIETUPOBAHUS JTUHAMUKH MHOTOTENbHBIX cucTteM. DopMyaupoBka mpobiie-
Mbl. OmpeneneHne uaeaIu3upoBaHHol Mozaenu. Pa3zpaboTka koMmbioTepHO Moaenu. DopMyaupoBka cu-
cTeMbl ypaBHeHHH. Pemenne ypaBaenuii. [locto6paboTka pe3ynpraToB pemenus. Onenka u GopMyIupoBKa
BBIBOJIOB.

BBenenune B MeTo1 KOHEYHBIX AJIeMEeHTOB. OOIue CBeIeHNs 0 METO/Ie KOHEUHBIX deMeHToB (MKD).
[Tpumenenue ananutudeckux MetofoB 1 MKD3. Kpatkas ucropus MK3. Obnactu npumenenuss MKD. An-
roput™ ucrnosb3oBanus MKD. OcHOBHBIE ATanbl KOHEUHO-3JIEMEHTHOTO aHain3a. OCHOBHbBIE THUIIBI KOHEY-
HBIX 25ieMeHTOB. [loctomHcTBa MKDO.
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[TpyHIMIIBI KOHEYHO-3JIEMEHTHOrO aHanu3a. OCHOBHBIE TEOPETUYECKUE NOJIOKEHUA. [IByxmepHas
3agaya reopuu nousd. Oyuxun Gopmel. CTeneHn cBOOOIbI.

[TpakTyeckoe MCMOIB30BaHUE METOJa KOHEUHBIX 37eMeHTOB. O000IIeHHas poueaypa aBTOMaTH-
3UPOBAHHOIO0 KOHEYHO-JIEMEHTHOIO aHanu3a. Marpuua >KeCTKOCTH. JIMHelHas mpyKuHa KaK KOHEUYHBII
teMeHT. CucreMa U3 AByX npyxuH. CucremMa U3 MHOXKECTBa 1eMeHTOB. CTepkHEBOM ((epMeHHBbII) diie-
MeHT. banounslii anemenT. [lnacTuHYaThIi TpeyronbHblii 2eMeHT. OOBEMHBIHN TETPadIPHUECKUI SJI€MEHT.

Juckpernsanys pemaeMon 3anadu. JuckpeTHas MOJENb pemaeMoi 3anaun. ['eHnepaTopel KOHEYHO-
aneMeHTHON ceTku. Tpuanrymsius Jlenone. IloBeimenue kadectBa ceTku. IIpeoOpasoBaHue 3JI€MEHTOB.
Heranuzanus cetku. CriiaxuBaHue ceTKH. J{MCKpeTU3anus 10 BpEMEHHU.

PemieHne KOHEUHO-3JIEMEHTHBIX YpaBHEHUN. PellleHne ypaBHEHUN paBHOBECHs B CTATUYECKOM aHa-
nu3e. Pemenue 3amad Ha coOOCTBEHHbIE 3HaueHUs. Perienue ypaBHeHUI paBHOBECHs B IMHAMMYECKOM aHa-
amse.

«b1./1.B.10 OcHnoebl mexnonozuu 0bicmpo2o nponmomunupo8anus»

coomseemcmayiowue komnemenyuu: TIK*-11

1 O0mme npeacTaB/jieHust 00 AJIMTUBHBIX TexHoJorusix: OO0mas repmuHonorust RP-texHomorui,
XpoHosiorusi pa3Butusi RP-TexHojoruii, oO0mme MONOKEeHUus 00 aJAUTUBHBIX TEXHOJIOTUSX, OOJACTH
IIPUMEHEHHUS

2 Crepeosntorpadus: oOuMe MOHATHS CTENCOTUTOrpaduu, MaTepuaibl, MPUHLIUI NEHCTBUS H
cxema paboTbl YCTAaHOBKHU, MOAEIIbHBIN Pl

3 SLS-texnonorusi: obmume moHATHs SLS-TEXHOIOTHH, MaTepHalibl, PUHIMI JCHCTBHUS U CXeMa
palboThbl YCTaHOBKH, MOJICIIBbHBIN Psizt

4 MJIM-texnoJiorusi: oomue nousarus MIM-texHonorum, MmaTepuaisl, IPUHIUI AEHUCTBUS U cxema
palboThbl YCTaHOBKH, MOJICIIbHBIN psift

5 3DP-texnousiorus: o6mue nousatuss 3DP-TexHoMOTH M, MaTepHasbl, TPUHIUI JACHCTBHS U CXeMa
palboThbl YCTaHOBKH, MOJICIIbHBIN psift

6 PolyJet-rexnosorusi: obmue mnoustusi PolyJet-texHonoruu, marepuanbl, TPUHIKN JACHCTBUS H
cxema paboThl YCTAaHOBKHU, MO/IEIbHBIN psijl

7 FDM-Texnosnorus: o6uue nousatuss FDM-texHonoruu, MaTepuanbl, IPUHLIUI JIEHCTBUS U CXEMa
palboThl YCTaHOBKH, MOJICIIbHBIN Psift

3.2 Ilopsiaok mNpoBeAeHHs TOCYAApCTBEHHOI0 3JK3aMEHAa M MeTOAMYeCKHe MaTepHaJbl,
onpeeJsoOmMe NPoueaypy OLEHHMBAHUS Pe3yJIbTATOB OCBOEHHsI 00pa30BaTe/]bHOH NMPOrpaMMbl Ha
3TOM JTale rocyAapcTBEHHBIX HCNBITAHUT
[Topsok mpoBeaeHUs! TOCYIapCTBEHHONM MTOTOBOM aTTECTAaI[MM COIJIACYETCs C JEUCTBYIOIIMMHU (eaepab-
HBIMHU 3aKOHaMH, puKa3zaMu MuHucTepcTBa 00pa3zoBaHus U Hayku PO Ne 636 ot 29.06.2015 roga u Ne 112
ot 13.02.2014, a Taxxe ycraBoM yHHuBepcuteTa. [lopsnok mpoBeneHus rocy1apcTBEHHOW MTOrOBOM aTTe-
CTallMU JOBOJUTCS 10 CBEJICHMs 0Oydarouuxcs Bcex (GopM oOydeHHUs He Mo3Hee, YeM 3a IMOJIrofa JIo ee
Hayasa.

OOyuatomiuecs o0ecredrBarOTCs MPOrpaMMaMH IOCyJapCTBEHHONM MTOTOBOM aTTeCTalluH, AJS HUX
CO3/1al0TCsI HEOOXOIMMBIE YCIIOBHUS MOJATOTOBKH, TPOBOASITCS] KOHCYJIbTAIlUU.

K rocynapcTBeHHON UTOroBOW aTTeCTallMM JOMyCcKaeTcss o0ydyaroluiics, He UMEIOIINN aKajgeMuye-
CKOH 33/I0JDKEHHOCTH U B TIOJTHOM OOBEME BBIMOJIHUBIINN y4eOHBIHN MJIaH WM UHAWBUYaJbHBIA yueOHBIN
IUTaH TI0 COOTBETCTBYIOLIEH 00pa30BaTeIbHOM MTpOrpaMmMe BhICIIEro 00pa3oBaHusl.

Crnucku oOyyarouxcs, JOMYIIEHHBIX K TOCYAapCTBEHHOM HTOTOBOM aTTECTAllUU, YTBEPKAAOTCS
pacrnopsbKEHUEM TUPEKTOpa ADPOKOCMHYECKOIO MHCTUTYTA U MPEACTABISAIOTCA B TOCYJAapCTBEHHYIO JK3a-
MEHAIIMOHHYIO0 KOMHUCCHIO TUPEKTOPOM A3POKOCMUYECKOTO UHCTUTYTA.

K cmaue rocynapcTBeHHOI0 SK3aMeHa 00ydarolrecs rOTOBIATCS B TEUCHHE BCErO MPEANIECTBYIOIIETO
cpoka o0ydeHHs. B oTiiMumm OT TEKyMMX 5K3aMEHOM, MPeIyCMOTPEHHBIX 00pa30BaTEIbHON MpPOTrpaMMon,
rOCYJIapCTBEHHBIN 3K3aMeH IMPeJICTaBIsAeT COO0M MpeaBapUTENbHOE 3aCIyIINBAHUE MAaTePHaIOB BHITYCKHOM
KBaJIN(UKAIIMOHHOM pabOThI ¢ 00s3aTENbHBIM PACIIUPEHHBIM TECTUPOBAHUEM I10 IIECTH TUCIUILIMHAM 00-
pa3oBaTENIbHOI POrpamMMBl.

Takol BU TOCYAapCTBEHHOTO K3aMeHa O0BSICHAETCS HEOOXOIMMOCTHIO TTOATOTOBKHA MHANBUYaITh-
Horo 3a1anus (BKP) 6omnbuioro o6bema, a ans noaroroBku BKP crannaprom He nmpeaycMoTpeH HE0O0X0u-
MBIt 00beM Bpemenu. [losTomy nonroroBka BKP pa3buBaercs Ha oTAenbHbIE 3TAlbI B X0/1€ BCET0 MepUoaa
oO0yuyenus. Ha 3amuTe rocsk3amMeHa oCylIeCTBISETCS HE TOJBKO OILCHWBAaHHUE MOJIyYEHHBIX OOydYaroUIMMCs
3HAaHWW, YMEHUI U HAaBBIKOB B paMKaxX KOMIIETEHIIMH, MPEAYCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMoii,
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HO U KOPPEKTHPOBKA COOCTBEHHO MPUHATHIX TEXHUUECKUX U TEXHOJOTUYECKUX PELICHUI MPU BIMOIHEHUN
BKP.

K cnade rocymapcTBEHHOTO SK3aMeHa JI0IyCKAIOTCs BBIMTYCKHUKH, BBIMOJHUBILINE TpeOOBaHUS yueO-
HOTO IiaHa u nporpamMm. Crauda rocyaapCTBEHHOTO 3K3aMeHa MPOBOJAUTCS Ha OTKPBITOM 3acenaHuu ['ocy-
JApCTBEHHOM 9K3aMEHAIIMOHHOM KOMUCCUU C Y4acTHEM HE MEHee JIByX TpeTel UX coCTaBa.

Pe3ynbrath! 11000T0 U3 BUIOB aTTECTAIMOHHBIX UCIIBITAHUH, BKIFOYCHHBIX B TOCYAApCTBEHHYIO UTO-
TOBYIO aTTECTallMIO, ONPEAEISIOTCS OLIEHKAMH «OTIUYHO», «XOPOILIO0Y, «yJAOBICTBOPUTEIILHOY, «HEYI0BIIE-
TBOPHUTEIHHO». Pe3ynbTaThl TOCYyNapCTBEHHOI'O ATTECTAIIMOHHOTO HWCIBITAHUS OOBSBISIOTCS B JIEHH €r0
MIPOBEICHUSI.

[lepen rocynapCTBEHHBIM 3K3aMEHOM MPOBOJUTCS KOHCYIHTUPOBAHUE O0YUYaIOIIMUXCA MO BOMPOCaM,
BKJIFOUEHHBIM B IIPOTPaMMy IOCYJapCTBEHHOT'O 3K3aMeHa (TpeadK3aMeHaIlMOHHAs KOHCYIbTAIIHS).

['ocynapcTBeHHBINM 3K3aMEH MPOBOAMUTCS B JiBa 3Tana. Ha mepBoM 3Tare oCyliecTBISETCS TECTUPO-
BaHUE 10 BOIPOCaM JJIs CEMU BaXKHEUIINM JUCIHUILIMHAM 00pa30BaTeNIbHOM MPOrpaMMBbl: IPOLECCHl U OIe-
paruu hopMOOOpa30BaHUS, PEKYIIHMA HHCTPYMEHT, OCHOBBI TEXHOJIOTMH MAIIUHOCTPOCHUS, TEXHOJIOTHS
MalIMHOCTPOEHUS, 000PYAOBaHNE MAIIMHOCTPOUTENbHBIX TPOU3BOJICTB, HOPMHUPOBAHIE TOYHOCTH B MAIIHHO-
CTPOCHUH, IPOrPaMMHUPOBaHKHE 00PaOOTKU HA CTAaHKAX C YHUCIIOBBIM IPOrpaMMHBIM. T€CTUPOBAHUE OCYILIECTBIISET-
csa B cuctreme AVUCCT, nmo3Bosisionieil B aBTOMaTUYECKOM PEKUME T'€HEPUPOBATh KOMILJIEKCHOE TECTOBOE
3anmanue u3 6onee yem 700 BompocoB. OHO TECTOBOE 3a/IaHUE CONCPIKUT O0JIee COpoKa MATH BOIpocoB. Ha
pellleHre TECTOBOTO 3aaHMs OTBOJUTCS HE MEHEE OJIHOTO Yaca.

Kputepuem orieHuBaHusI SIBISIETCS YCIELIHBIM OTBET Ha Oosee, yem 50 % BONpPOCOB U3 TECTOBOTO 3a-
JaHusl. YCHENIHBI OTBET IMO3BOJISIET MEPEXOAUTh KO BTOPOIl YacTH SK3aMeHa, KOTOPHIN 3aKJII0YaeTcs B
MPEACTABICHUH MPE3EHTAIIMHU IO MaTepruaiaM KOMIUIEKCHOTO 3aJaHusl.

[TocnenoBaTenbHOCTh TPOBEACHHS TOCYAAPCTBEHHOTO YK3aMEHa CIIEeTYIOIas:

1) nara, BpeMsi U MECTO IIPOBEICHMSI SK3aMEHa YCTAHABJIMBAIOTCS HE MO37Hee, yeM 3a 30 xaneHaap-
HBIX JHEH 10 JIHS MPOBEIEHUS MEPBOr0 IOCYAapCTBEHHOIO aTTECTAIIMOHHOTO HCHBITAHUS PACIIOPSIKEHUEM
[0 YHUBEPCUTETY U HHPOpMAIHUs 00 3TOM 3a0J1arOBPEMEHHO JOBOJIUTCS 10 CBEIEHUS 00ydaromierocs, die-
HOB T'OCYJapCTBEHHBIX SK3aMEHAIIMOHHBIX KOMHCCUN M aNeJUISIUOHHBIX KOMHUCCH, CeKpeTapeil rocynap-
CTBEHHBIX JK3aMEHAIIMOHHBIX KOMHUCCUU, PYKOBOAMUTENICH U KOHCYJIbTAHTOB BBHIMYCKHBIX KBaJIU(PUKAIIMOH-
HBIX padorT;

2) oOyyarommiics MPEJCTABISICT B BUJE WLTIOCTPUPOBAHHOW MPE3CHTAIMU MaTepUaIbl BBITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThl. B 3T0M yacTu oOyuarouuiics: Gopmynupyer neiab paboTsl; 000CHOBBIBAET aK-
TyaJIbHOCTh BHIOPAHHOW TE€MBI; CTABUT 33/1a4H, pelIaeMble B paboTe; MOKa3bIBAET OCHOBHBIC MOJIXO/bI U MMY-
TH JOCTUKEHHSI TIOCTaBICHHON B padoTe 1IeJH; MPUBOAMT MepeueHb HeOOXOUMBIX PACYETOB U IrpadUyecKo-
ro Marepuaisa. MUHUMaIbHBIA O0BEM BBITIOJIHEHHBIX MCCIICIOBAaHUM, BBIHOCUMBINA Ha DK3aMEH, — 3TO Kpat-
KO€ M3JI0’KEHHUE BBITOJIHEHHBIX UCCIIEIOBAHUI ¢ MUHUMAIIBHBIM 00bEMOM HILTIOCTPALINA;

3) Bpemsi, OTBOIMMOE Ha MIPEICTABJICHHUE MTPE3CHTAIIMH, OTPAHUYUBACTCS IECATHI0 MUHYTaMU JIOKJIa-
Aa,

4) pe3yNbTaThl CIa4d TOCYJApPCTBEHHOTO SK3aMeHa OOBSBIIAIOTCS B TOT K€ JACHB MOCEe 0pOpMIICHUS
B YCTAHOBJIEHHOM MOPSIKE MPOTOKOJA 3aceanus ['ocyqapcTBEHHOM 3K3aMEHAIIMOHHOW KOMHUCCHH;

5) BBITTYCKHUK, MOTYYMBIINUNA OIEHKY «HEYTOBICTBOPUTEIHLHO», UMEET MPABO Ha alleJUIAIIHIO.

[To pe3ynbTaTam rocyAapCTBEHHBIX aTTECTAI[MOHHBIX HCIBITAaHUI 00ydJaromuics UMeeT mpa-
BO Ha amNeJUIAIHIO.

OOyyaromuiicss ©UMeeT MpPaBO MOJAaTh B alEUIALUOHHYIO KOMHUCCHUIO NMUCHBMEHHYIO ameUIsIUI0 O
HapyIIEHUH, TI0 €r0 MHEHUIO, YCTAHOBJIEHHOM MPOIIEAYyPhl MPOBEICHUS TOCYIapPCTBEHHOTO aTTECTAIMOHHO-
r'O UCTIIBITAHUS U (UJTM) HECOTJIACHU C pe3yIbTaTaMU roCyIapCTBEHHOIO HK3aMeHa.

ATnenisanuys moJaeTcss TMIHO 00yYarOIIMMCS B aleJUIAIIMOHHYI0 KOMUCCHIO HE TIO3IHEE CIICTYIOIIETO
pabodero THs TOcTe OOBSIBICHUS PE3YIbTATOB FOCYAAPCTBEHHOTO aTTECTAIIMIOHHOTO HCTIBITAHMS.

CekpeTaph aneuIIIMOHHON KOMHUCCHU PETUCTPHUPYET TOCTYNAIOIINUE 3asBJICHUS B KypHAJIe pPEru-
CTpallii, B KOTOPOM B 00s3aTeNILHOM TMOPSIIKE YKa3bIBaeT Aary mpuema 3assieHus, ®UO ctyneHTa, cBOIO
JOJKHOCTH ¥ (PaMHITUIO.

Jnst paccMOTpeHus aneivisiiuyd CeKpeTapb rocyJapCTBEHHON HK3aMEHAMOHHON KOMUCCHUU HAIpaB-
JISIeT B aneUBIIIUOHHYI0 KOMHUCCHIO MPOTOKOJI 3aceAaHusl TOCYJapCTBEHHON SK3aMEHAIIMOHHONW KOMHUCCHH,
3aKJIIOUEHUE TIpeceaaTelNss rocyIapCTBEHHON IK3aMEHAIlMOHHOW KOMUCCHU O COOJIOJICHUH TPOIeIYPHBIX
BOITPOCOB MPH MPOBEICHUN TOCYaPCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHHUS, a TAKKE MMUCHMEHHBIE OTBETHI
00yJaroIerocs AJisi pacCCMOTPEHUs alleJISIIUU 110 TIPOBEJCHHUIO TOCYAapCTBEHHOTO IK3aMEeHa.
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Anensuus paccMaTpUBaeTCs He NMo3aHee 2 pabouyux JHEH co IHS MOoJauu aneuIsIUY Ha 3acelaHuu
aneJISIUOHHON KOMHMCCHH, HA KOTOPOE MPUIJIAIIAIOTCS MIPEeIceaaTeb roCyJapCTBEHHON IK3aMEHALMOHHON
KOMHCCHH M 00yUYaIOIIUACS, TOJABIITUHN aneIUISIIHIO.

3aceaHue aneuIUOHHON KOMUCCUU MOXKET MTPOBOJIUTHCS B OTCYTCTBHE 00yUarOIIerocs, moaaBIie-
IO aneJUIUIO, B CIIydae €ro HESIBKU Ha 3aCEaHNE aleIUIIIUOHHON KOMUCCHH.

Pemenne anemisimuOHHOW KOMUCCHU JAOBOJIUTCS JI0 CBEJCHMS OOYdaromIerocs, MOAABIIETO aresis-
LU0, B TeueHue 3 pabouux JHEH Co JHA 3acelaHus anesIIUoHHON koMuccuu. dakT o3HakoMieHUs 00y-
YaroIIerocs, MOAABILErO aNeuIALNI0, C PELIEHUEM aleUIALIMOHHON KOMHUCCUU YIOCTOBEPSETCS MOMAIUCHIO
oOy4arorierocs.

[Ipu oTkaze oT 03HaAKOMJICHHS (IIOJIMCH) COCTABIIIETCS aKT 00 OTKa3e OT O3HAKOMJICHUS (SIBIISETCA
IIPUIIOKEHHUEM K IIPOTOKOJTY), KOTOPBIHA MOJIUCHIBAET IIpecenaTelNb (JM00 OAUH U3 WICHOB ale/UISILIMOHHOM
KOMHUCCHH, IPUCYTCTBOBABIIMM Ha 3ac€JaHHUM) aleUIALMOHHOW KOMHUCCHUU U CEKpeTapb areuIILUOHHON
KOMUCCHH.

[ToBTOpHOE TPOBEAECHUE TOCYNAPCTBEHHOIO ATTECTAIIMOHHOTO HCIBITaHUS O0YYaromerocs, moJaB-
LIeT0 aneJUIAUI0, OCYHIIECTBIIAECTCS B IPUCYTCTBUU OJHOTO U3 YICHOB ale/UISIIUOHHONM KOMUCCUM HE MO37-
Hee JaThl 3aBeplIeHus o0ydeHus B yHuBepcutere B coorsercTBrn ¢ ®I'OC BO.

Arneanysa Ha NOBTOPHOE NMPOBEACHUE TOCYJAPCTBEHHOIO aTTECTALMOHHOIO UCIBITAHUS HE TPUHMU-
MaeTcsl.

Pe3ynbrathel caaum rocyaapCcTBEHHOIO 3K3aMEHA OIPENEISIIOTCS OLCHKAMU «OTIMYHO», «XOPOIIO»,
«yI0BJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIbHO». OLEHKU «OTINYHOY», «XOPOILO0Y», «yIOBIETBOPUTEIHLHO
03HAYaI0T YCIIEIIHOE TPOXO0KAEHUE FOCYIapCTBEHHOIO aTTECTALIMOHHOTO UCTIBITAaHUSL.

[Tpu onpeneneHny OLEHKU 3HAHUN U YMEHMM, BBISIBJICHHBIX IIPU CAaue rOCy1apCTBEHHOIO SK3aMeHa,
IIPUHUMAIOTCSI BO BHUMAHUE YPOBEHb TEOPETUUECKON, HAYYHON U MPAKTUYECKOM ITOATOTOBKH BBIITYCKHUKA.

[Tpu BbICTaBIEHUU OLICHKH MPUMEHSIOTCS CIEIYIOIINE KPUTEPUU:

- OLIEHKA «OTJIMYHO» BBICTABIAETCS TOMY, KTO IpeicTasisier marepuansl BKP B makcumaibHO# cTe-
MIEHW TOTOBHOCTH, TITyOOKO M MIPOYHO YCBOMJI IPOTPAMMHBINA MaTepHall, HCYEPIBIBAIONIE, TIOCIEI0BATEIBHO,
YETKO U JIOTMYECKH CTPOWHO €ro M3J1araeT, yMeeT TECHO YBA3aTh TEOPHUIO C MIPAKTUKOM, CBOOOIHO CIIpaBisi-
€TCsl C 3a/]auaMu, BOIIPOCAMU U JIPYTMMH BUAAMU IPUMEHEHUS 3HAHUH, IPUYEM HE 3aTPYIHSAETCS C OTBETOM
IIPYU BUJIOM3MEHEHUM 3aJ]aHUs, UCIOJIb3YET B OTBETE MaTepHajl MOHOTpapUUecKol JTUTepaTyphl, NPaBUIBHO
00OCHOBBIBACT MPUHATHE PEIICHHS, BIIAJICET PA3HOCTOPOHHIUMHU HABBIKAMH U ITPHEMaMH BBIITOJHEHHS TTPaK-
TUYECKUX 3a/1ay;

- OLICHKA «XOpOILIO» BBICTABISIETCA TOMY, KTO mpencrasisier marepuansl BKP B BeicOkOl cTeneHn
TrOTOBHOCTH, TBEPAO 3HAET NPOTrPAMMHBIN MaTepHall, TPaMOTHO U II0 CYLIECTBY M3JIaraeT €ro, He JOIyCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, MPABUJIHLHO MPUMEHSIET TEOPETUUYECKUE TIOJI0KEHUS TPU
pelIeHNH MPAKTHYECKUX BOIIPOCOB M 33/1a4, BiajieeT He0OOXOAMMBIMU HaBbIKAMH M IPUEMaMU UX BBINOJIHE-
HUS;

- OLIEHKa «yZOBJIETBOPUTEIBHO» BBICTABIIAETCS TOMY, KTO Ipenacrasiser matepuansl BKP co crene-
HBIO TOTOBHOCTH, YOEXJaIOIIeH YIeHOB rocyJapCTBEHHON KOMUCCHH B TOM, YTO CTYJEHT CIIOCOOEH BBINOJI-
HuTh BKP B OTBENEHHBIN [UIs1 TOrO NMEPUOJ, MMEET 3HaHMS TOJIBKO OCHOBHOTO MaTepHalla, HO HE YCBOWII
€ro JeTajei, J0MycKaeT HETOYHOCTH, HEJOCTaTOYHbIE NMpaBUIbHbIE (OPMYIUPOBKH, HAPYLIEHUS JIOTHYE-
CKOH IOCJIEOBATEIBLHOCTU B M3JI0)KEHWH IPOrPaMMHOIO MaTepuaia, IpOAEMOHCTPUPOBANl CEPhE3HbIE 3a-
TPYJHEHUS B MPAKTUYECKOM YaCTH NMpeACTaBICHHBIX MaTepUAIIOB;

- OLIEHKA «HEYAOBJIETBOPUTEIBHO» BBICTABIISIETCS TOMY, KTO He npeacTaBui Matepuansl BKP, a ecnu
MIpeICTaBUJI MaTepHalibl, HO JOMYCTHJI IPUHLIMIINAIbHBIE OIIMOKH B PEIIEHUH TEXHOJIOIMUECKUX 3a/ay, He
3HAeT 3HAYUTEIBHON YaCTH MPOrpaMMHOI0 MaTepuaa, JI0MycKaeT CyIIeCTBEHHbIE OLTHOKH.
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CTyIa: JAJisl aBTOPU3. MOJIb30BATEIEH.

- benog, C. B. be3onacHOCTb ®HU3HEIEATENLHOCTH U 3allIUTa OKpYXarolei cpenbl (TexHochepHas
0€301acHOCTh): YUEOHHK Tl akafgemudeckoro OakanaBpuara / C.B. benos.-5e u3n., nepepald. u gor.-
Mocksa: FOpaiit, 2015. - 702 c.

- Opranu3zaiust IpoOU3BOACTBA U ynpasieHue npeanpustueM [Tekct] : yue6. ans By3os / mox pen. O.
T. TypoBua.- 2-e uza. - M. : UHOPA-M, 2008. - 544 c. : un. - (Beicuiee oOpa3oBanue). - bubnuorp.: c. 538-
540. - ISBN 978-5-16-002153-9.

- @arxyrauHoB, P. A. Opranuszanus npousBojactsa [Tekcr] : yued. ams By3oB / P. A. daTxyTauHOB. -
M. : UTH®PA-M, 2003. - 672 c. - (Beicmee obpazoBanne) - ISBN 5-16-000201-4.

- HoakonaeBa, M. O. Opranu3anusi NPoOM3BOJACTBA HA MNPEANPUATHAX MAIIMHOCTPOEHUS
[DnexTpoHHBIN pecypc] : yueObHoe mocodue it cTyaeHToB cnernuaibHocTi 080502 "DxoHOMMKA U yIIpaB-
nenue Ha npeanpustuu (otpaciun)" / M. O. Iloakomnaesa; M-Bo o6pa3oBanus u Hayku Poc. denepanyu, De-
JIep. areHTCTBO Mo oOpaszoBanmio, ['oc. 0OpazoBat. yupexaeHnue Boicil. mpod. oOpa3zoBanus "OpeHOypr. roc.
yH-T". - DneKTpoH. TekcToBble AaH. (1 ¢aiin: 4.41 M6). - Openbypr : T'OY OI'Y, 2005. - 208 c. - 3ari. ¢
THT. 9KpaHa. - Adobe Acrobat Reader 6.0. - Pexnm JIOCTYyTIA:
http://artlib.osu.ru/web/books/metod_all/910 20110727.pdf

- bexramos, /[. A. OcHoBbl nporpaMmmupoBanust crankoB ¢ UITY : yueGHoe nmocobue / JI. A. bekra-
moB, A. M. BnacoB. — UBanoBo : UT'DY, 2018. — 112 c. — TekcT : 2neKTpOoHHBIH // JIaHb : 9JeKTpOHHO-
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oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/154545 . — Pexxum mocTyma: s aBTOPHU3.
II0JIb30BaTENIEH.

- OCHOBBI POrpaMMHUPOBAHMS TOKAPHOH 00padoTKM aerajieil Ha craHkax ¢ UIIY B cucreme
"Sinumerik™ [Tekcr] : yueOHOE OCOOME ISl CTYJCHTOB BBICIIUX YYEOHBIX 3aBEICHUI, 00YJaIOMINXCS 10
HaIpaBJIEHUSM IMOATOTOBKH "MexaTpoHuka u podoTroTexHuka", "KoHCTpyKTOpCcKO-TeXHOI0THYecKoe obec-
MEYCHUE MAITHHOCTPOUTENBHBIX Ppon3BoACTB" / [A. A. TepentreB u ap.]; M-Bo oOpa3oBanus u Hayku Poc.
Oenepanun, denep. roc. O10HKET. 00Opa3oBaT. yupexaecHUE BhICII. oOpa3zoBanus "OpeHOypr. roc. yH-T". -
OpenOypr : OI'Y, 2015. - 108 c. : wi.; 6,69 ned. 1. - bubmuorp.: c. 101. - Ipun.: c. 102-107. - ISBN 978-5-
7410-1268-0.

- OcHOBBI IpOrpaMMupoBaHus (ppesepHoii 00padoTKu aeraseii Ha crankax ¢ YITY B cucreme
"Sinumerik™ [Tekcr] : yuebHOe mOCOOHE IS CTYAEHTOB, 00YUAIOIIMXCS [0 MPOrpaMMaM BBICIIETO0 00pa-
30BaHus 10 HarpasieHUAM oArotoBkH 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTMUECKOE 00ECTIEUEHUE MaIlU-
HOCTPOUTEIBHBIX MPOu3BOACTB, 15.04.05 KoHCTPpYKTOPCKO-TEXHOJIOTHYECKOE 00ecIeueHne MalTuHOCTPOH-
TeNbHBIX Mpou3BoAcTB U 15.03.06 MexaTtponuka u pobotorexnuka / [A. H. [TonskoB u ap.]; M-Bo obpa3zo-
BaHusa U Hayku Poc. ®epepanuu, Denep. roc. O6ropker. o0Opa3zoBaT. yupexkIeHUE BBICII. 00pa3oBaHUS
"OpenOypr. roc. yH-T". - Openoypr : OI'Y, 2015. - 198 c. : un.; 12,38 meu. 1. - bubnworp.: c. 198. - ISBN
978-5-7410-1269-7.

- I'onuapos, A. H. IIporpammupoBanne o0padorku aeraneii Ha (pesepHom cranke ¢ YITY
HAAS TM-1P [DnekTpoHHBI pecypc]: ydeOHOe mocoOue sl OOYyJaroIuXcs MO 00pa3oBaTeIbHBIM
porpaMMaM BBICIIETO 00pa3oBaHMs 1O HampaBieHUsM noArotoBku 15.03.05, 15.04.05 Koncrpykropcko-
TEXHOJIOTHYECKOe 00ecleyeHne MaIIMHOCTPOUTENbHBIX Mpou3BoAcTB, 15.03.06 MexaTpoHuka u
pobororexnuka, 15.03.04 ABromarmzanusi TEXHOJIOTHYECKHUX IMporeccoB u mpousBoactd u 09.03.01
Nudopmaruka u BeruncnutensHas texuuka / A. H. I'onyapos, K. C. Pomanenko, A. A. Kopaumnaesa; M-Bo
HayKd W BbIcul. oOpa3oBanust Poc. ®@enepaumu, denep. roc. OrmKeT. 00pa3oBaT. yUpEKICHHE BBICIIL
obpazoBanus "OpeHOypr. roc. yH-T". - D1eKTpoH. TekcToBble naH. (1 ¢aiin: 2.26 M6). - Opendypr : OI'Y,
2021. - 115 c¢. - 3armr c¢ Ttur. dkpana. - Adobe Acrobat Reader 6.0. - Pexum pocryma:
http://artlib.osu.ru/web/books/metod_all/142984_20210524.pdf

- Kamenes, C. B. Un:keHepHblii anaan3 koHcTpykuuii B CAE-cucreme "ANSYS Mechanical
APDL" [DnexTpoHHbIi pecypc] : yueOHoe ocobue At 00yqaromuxcs mo o0pa3oBaTeIbHbIM MporpaMmmam
BEICIIETO 00pa3oBaHusl 10 HampaBieHusM 1oaAroToBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHYECKOE
o0ecrieueHrne MAaIIMHOCTPOUTEIBHBIX Mpou3BoiacTB, 15.03.06 Mexatponuka u pobdororexnuka / C. B.
KameneB; M-Bo Haykm u BbIcHl. oOpasoBanms Poc. ®Denmepammm, Denep. roc. Oromker. oOpaszosar.
yupexaeHue Boicil. oOpa3zoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TekcToBbIe AaH. (1 daiin: 5.96 MO). -
Openodypr : OI'Y, 2021. - 160 c. - 3ari. ¢ TuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum mocryma:
http://artlib.osu.ru/web/books/metod_all/143246_20210601.pdf .

3.4 UnTepHeT-pecypcebl

- http://www.metromec.ch — opunuansuseiii caiit komnanuu «WENZEL Metromec AGy», 3aHu-
MaroIIecs pa3paboTKOW HMHHOBAIIMOHHOTO MTPOTPaAaMMHOTO 00€CTICUeHUS JJIsI KOOPAUHATHO-U3MEPUTEITHHBIX
MaIIWH, HaXO/SIIer0 MPUMEHEHHE BO MHOTHX OTPACIsX MPOMBIIUIEHHOCTH, TAKUX KaK aBTOMOOMIIECTpOe-
HUe, 0011lee MallIMHOCTPOEHHE, aBUa- U PAKETOCTPOEHUE;

- https://en.wenzel-group.com — odunnaneHbIii pyccKosi3pluHbIN caiiT kommanun «WENZEL
Prazision GmbH», sBastomeiicss onHUM U3 BEAYIIUX NMPOU3BOAUTENEH KOOPAMHATHO-U3MEPUTEIBHBIX Ma-
IIMH B MHUPE, UMSI KOTOPOTO CTaJI0 CHHOHMMOM BBICOKOW TOYHOCTH U MHHOBAIMOHHBIX TEXHOJIOTUH B 00Ja-
CTH KOOPJIMHATHON METPOJIOTHH;

- https://openedu.ru/course/urfu/METR/ — «OtkpsiToe obpa3oBanue», Karanor kypcos, MOOK:
«OCHOBBI METPOJIOTHH, CTAHTAPTU3AIMS M OIEHKA COOTBETCTBHUSI.

- wWww.ABAMET.ru — odunmaneHerii caiiT moctaBmuka ctankoB HAAS B Poccuro, caiiT conep-
KHT CIPaBOYHYIO HHPopManuto o nmporpammupoBanuio HAAS-FANUC;

- _https://ru-siemens.com/project/ — opurnuansHpIi caiT KOMIAaHUK Siemens, COACPIKAIIMIA CIIpa-
BOYHYIO MH(OPMAITHIO 110 TporpaMmupoBannio B cucreme YITY Sinumerik;

- www.nakamura-tome.com, https://en.dmgmori.com__ www.okuma.com,  http://www.rzts.ru,
http://dzfs.su, http://www.uzts.ru, http://www.lipstanok.lipetsk.ru, www.pumori.ru, https://www.stan-
company.ru, Www.sasta.ru — caliTel MpOU3BOJUTENEH BHICOKOTEXHOJIOTHYHOTO M HAYKOEMKOT0 000pyI0Ba-
HUS;
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- www.solver.ru — caiit urkeHepHO-KoHCcanTHHTOBOM hrupmbl SOLVER (COJIBEP).

- Www.izts.ru, www.nakamura-tome.co.jp/en/,  http://en.dmgmori.com, _www.okuma.com,
http://www.rzts.ru, http://dzfs.su, http://www.uzts.ru, http://www.lipstanok.lipetsk.ru, http://www.assz.ru,
https://www.stan-company.ru, www.sasta.ru, Www.pumori.ru, Www.solver.ru — cadTsl IpOU3BOAUTENCH BbI-
COKOTEXHOJIOTHYHOTO ¥ HAYyKOEMKOT0 000pyI0OBaHHS;

- http://www.irlen.ru/ - UPJIEH-UHXWHUPUHI" merannooOpabaTsiBaroiiee 000py10BaHuUE;

- http://www.solver.ru/Kommnauuss COJIBEP, kotopas BeiOpajia HampaBiIeHHEM CBOEH pabOThI WH-
YKEHEPHbI KOHCAJITUHT;

- http://bibt.ru- GubnroTeKa TEXHUIECKOI TUTEPATYPHI;

- http://window.edu.ru/catalog/pdf2txt/100/26100/8995 Mudopmanmonnas cuctema "EnaunHoe ok-
HO JocTyma K o0pa3oBaTelibHbIM pecypcam'. MiMeeT kaTamor o0pa3oBaTeIbHBIXHHTEPHET-PECYPCOB U TOJI-
HOTEKCTOBOH AJICKTPOHHON y4eOHO-METOIUYecKoi OnOmmoTexke i o01mero u npodeccuoHabHOro obpa-
30BaHMSI;

- http://techliter.ru/load/uchebniki_posobya lekcii/metallorezhushhie_stanki/51 - Caiit 3nexkTpoH-
Hoit oubmmoteku Techliter. ConepkuT ydeOHBIC U CITPAaBOYHBIC TTOCOOMS, YEPTEKHU MO COBPEMEHHOMY CTa-
HOYHOMY 000PY/IOBaHUIO;

- http://www.autodesk.com — oHIIHATbHBIH PYCCKOSI3BIYHBII cair KOMITaHUH
Autodesk, sBisronieiics MUPOBBIM JHAEPOM B 00JacTh pa3pabOTKH pemieHui U cepBUCOB Ansi3D-
MPOCKTUPOBAHUS, TU3aiiHa, TPAPUKU U aHUMAIIUH;

- http://ascon.ru — oduumanbuelii caiit kommnannu ACKOH, sBisromieiicss KpymHeHIMM poccuid-
CKUM pa3pabOTYNKOM MHXEHEPHOTO MPOTrPaMMHOI0 00ECIICUCHHS U HHTETPaTOPOM B cepe aBTOMATU3AIUH
MPOEKTHON ¥ POU3BOJICTBEHHOM JAEATEIIBHOCTH;

- http://www.solidworks.ru — odunmaneueni cait komnanuu SolidWorksRussia, sBisromerics
OJTHUM M3 KPYIMHEWIINX MOCTaBIIMKOB porpaMMHbIX kKomiuiekcoB CAD/CAM/CAE/PLM u MHXUHUPUHTO-
BbIX ycayr Poccuiickoii @enepaunu u crpan CHI'.

- https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody
(Getting Started with Python)»

- http://window.edu.ru/catalog/pdf2txt/100/26100/8995 WNudopmanuonnas cuctema "Eannoe
OKHO JIOCTyma K oOpa3oBareibHbIM pecypcam”. MIMeeT karajor oOpa3oBaTebHBIX HHTEPHET-PECYPCOB U
MOJTHOTEKCTOBOM 3JIEKTPOHHOHN y4eOHO-METOAMUECKO OnbIMoTeKe it 00mero u npoeCCHOHaIBFHOTO 00-
pa3oBaHusl.

- http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51 Ca#it 3iekTpoH-
Hoii O6ubmmoreku Techliter. CopepxuT yueOHbIE U CIIPaBOYHBIE TOCOOUS, YEPTEKU IO OOOPYIAOBAHUIO Ma-
HIMHOCTPOUTEIBHBIX TIPOU3BOJICTB.

- http://gostexpert.ru — OecrutatHasi, mocTossHHO oOHOBIsiemast 6a3za [OCToB P®, koppeKkTUPOBOK
Y UCIIPABJICHUH 110 HUM;

- http://libt.ru — snmexTpoHHas ONOTMOTEKA TEXHUUECKOH JINTEPATypHl, IPEIOCTABISIONIAs CBOOO-
HBIN JIOCTYN K WHXEHEPHBIM KHUTaM, HopMaTuBHOM gokymeHTtaruu, ' OCTam, CHull, BCH;

- http://www.renishaw.ru — odpunuanbHbI PyCCKOS3BIYHBIN callT ¢pupmbl Renishaw, sBisromierics
MHPOBBIM JIUZICPOM B 00JTACTH U3TOTOBJICHHSI CPEICTB M3MEPEHUS U KOHTPOJIS,

- http://www.wenzel-group.com — opunuansHbIi cailT koMmnanuu Wenzel, sBisFoIeiicst oTHUM U3
KPYITHEHIINX TPOU3BOAUTETIEM KOOPAMHATHO-U3MEPUTEIBHON TEXHUKH;

- http://www.metromec.ch — odunuanpHblii caiT KoMnaHuu Metromec, SIBJISIONICHCS OJHUM W3
KPYITHEHIINX MOCTABIIMKOB MPOrPAMMHOT0 00ECTICYCHUS TS KOOPIMHATHO-U3MEPUTEIHHON TeXHUKH;

- http://skbis.ru — odunmaneueii caiit CKb UC (Poccusi, Cankr-IleTtepOypr), mpou3BOIUTETH
JTATYMKOB TIEPEMENICHHS (IHKOIEPOB);

- http://lapic.ru — opunmansuelii caitt OO0 «Jlamuk» (Poccus, CapatroB), MpoU3BOACTBO KOOPIH-
HATHO-U3MEPHUTEIIbHBIX MAIIIUH;

- https://openedu.ru/course/ITMOUniversity/INTRCH/ — «Ortkpbitoe oOpazoBanue», Karamor
KypcoB, MOOK: «OcHOBBI B3aM03aMEHSAEMOCTIY;

- https://openedu.ru/course/misissMETROL/ — «OtkpsiToe oOpazoBanue», Karanor kypcos, MO-
OK: «Metpomorus».

- http://www.sprut.ru/ - odurmanbbiii cadt kommanuu «CIIPYT-TexHonorusy, coaepxariuit
CIIPAaBOYHYI0 MH(OpPMAIIMIO 10 aBTOMATH3AIUK TPOLECCOB MAIIUHOCTPOSHHS C MOMOIIBIO MPOTrPAMMHBIX
npoayktoB SPRUT.

- https://www.coursera.org/learn/multi-axis-cnc-toolpaths - «Coursera»; MOOK: «Multi-Axis
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CNC Toolpathsy;

- https://www.coursera.org/learn/innovations-in-industry-robotics - «Coursera»; MOOK: «/uHo-
BallM{ B IPOMBINIJIEHHOCTH: MEXaTPOHUKA U POOOTOTEXHUKAY;

- https://www.coursera.org/learn/introduction-cad-cam-practical-cnc-machining - «Coursera;
MOOK: «Introduction to CAD, CAM, and Practical CNC Machiningy.

- http://www.edu.ru- Poccuiickoe oOpazoBanue. OenepaibHblil OPTA.

- http://rsl.ru/ - Poccuiickast rocyqapcTBeHHass OMOIHOTEKA.

- http://www.rasl.ru - bubnuorexa Akanemun Hayk. BAH.

- http://www.msu.ru/libraries/ - Hayunas 6ubnmuorexa MI'Y.

- http://hse.ru/ - Beicmas mikosia 3koHOMHUKH. HalimoHambHbBIN HCCIIeI0BATEIbCKUN YHUBEPCUTET.

- http://ecsocman.hse.ru/ - ®eaepanbHbIii 00pa3oBaTeIbHbIN TOPTA - IKOHOMHUKA, COLUOIOTHS,
MeHemKMEHT.
http://econom.nsc.ru/jep/ - BupryanbHast 5KOHOMUYECKass OnOInoTEKA.
http://www.akdi.ru/ - Uarepuer-cepep AKJIN «DxOHOMHKA 1 KHU3HBY.
http://www.expert.ru/ - XKypuain «9kcrepr».
http://glossary.ru/ - Ciy»0a TeMaTH4eCKUX TOJIKOBBIX CIIOBApEH.
http://eup.ru/ - Hay4no-o0pa3oBare/ibHbIH MOPTaT « DKOHOMHUKA M YIIPABICHUE HA MPE/IPHUSITH-
sax».bubnroreka 5KOHOMUYECKON U YIIPaBICHUYECKOM JIUTEPATYypPHI.

- http://finansy.ru/ - ITy6aukamuu mo S5KOHOMUKE ¥ (hUHAHCAM.

- http://www.gks.ru - ®enepaibHas Ciry:k0a ToCy1apCTBEHHOM CTaTHCTUKH.

- http://www.cbr.ru - 116 P®.

- http://www.iea.ru/ - IHCTUTYT 5KOHOMHUYECKOT'O aHAJIN3a.

- http://ibooks.ru/ - DnekrponHas OubIMOTEUHASI cUcTeMa «AROYKC».

- www.biblioclub.ru - DnekrpoHHas OMOIMOTEYHAsI CHUCTEMa «Y HUBEPCUTETCKas OMOIMOTeKa
online».

- http://e.lanbook.com/ - DnekTponHas 6ubIMoTeYHAs ccTeMa «JIaHb.

- https://rucont.ru/ - Dnexkrpornas oudbaroreynas cucrema «PYKOHTY.

- https://elibrary.ru/defaultx.asp - Hayunast anexkrponnas 6udiaunoreka «Elibrary.ruy.

- https://openedu.ru/course/urfu/INTPR/ OtkpbiToe o6pa3oBanue — Y ipaBjicHHe
UHTEJJIEKTYaJIbHOM COOCTBEHHOCTBIO.

- https://openedu.ru/course/ITMOUniversity/ INNOEC/ OtkpsiToe 0O6pa3oBaHue —
HMuHoBaIoHHAas YKOHOMHUKA U TEXHOJIOTHYECKOE MPEAITPUHAMATEIBCTBO

- https://openedu.ru/course/mephi/mephi_002_commerce/ OtkpbiToe 00pa3oBaHue —
Kommepuunanuszanust TeXHOJIOTUI

- http://www.stanok-mte.ru,  www.izts.ru, _http://www.stankozavod.su, http://rosstanko.com/,
www.sasta.ru

- http://www.stanko-nct, http://www.rzts.ru, http://dzfs.su, http://www.uzts.ru,
http://www.lipstanok.lipetsk.ru, http://www.assz.ru, https://www.stan-company.ru, Www.sasta.ru — caiTsl
CTAaHKOCTPOUTEIbHBIX 3aBOJOB PoccuM MO MPOM3BOACTBY BBICOKOTEXHOJOTUYHOTO M HAYKOEMKOTO
00opyOBaHUs;

- WWW.PUmOri.ru - cait komnanuu «[lyMOpU-MHXUHUPUHT UHBECTY, MPOIIATaHUPYET U BHEIPS-
€T WHHOBAITMOHHBIC TEXHOJOTHH W COJCHCTBYET Pa3BUTHIO KOHKYPEHTOCIIOCOOHOTO PBIHKA POCCHICKUX
MIPOJYKTOB MAIIMHOCTPOEHHUSI.

- www.solver.ru— caiitT umxenepao-kouncantuarosoii pupmer SOLVER (COJIBEP).

- https://openedu.ru/course/mephi/machinery/ - «OtkpbiToe oOpa3zoBanue»:«KoHCTpyHpOBaHHE:
BBenenue B qetaim MalIrmH.

- https://openedu.ru/course/spbstu/DIGPROD/-  «OtkpeiToe  oOpazoBanue»:  «l{udpoBoe
MIPOU3BOJICTBO U MTPOSKTHAS JACSITEILHOCTY.

- https://www.kitamura-machinery.com, www.makino.com, www.mazak.com, www.mazak.ru,
WWW.0KuMmMa.com— ouIuaNbHbIA CalT AMTOHCKUX MPOU3BOAUTENIEH CTAHKOB

- Home - Pama (pamamachinetools.com), https://www.kovosvit.com, https://en.dmgmori.com/,
https://www.toshulin.ru, https://roeders.de/en/start/ — caiit eBporneiickux MpoU3BOUTENCH CTAHKOB

- http://sibengine.com/instrumentalnyj-i-shpindelnyj-konus-hsk/ -  caiit  TexHONOrMYeCcKOM
koMrnanuu OO0 «Cubupb MHXUHUPHHT C MOJE3HONW TEXHUYECKOM U TEXHOJIOTMYeCKON JOKyMEeHTalen

- Inventor 2018 Help | What's New for Inventor 2018.3 | Autodesk — oHnaiiH TMOMOIIHUK IO
Autodesk Inventor (6;10kHOT UHKEHEPA);
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http://e.lanbook.com/
https://rucont.ru/
https://elibrary.ru/defaultx.asp
https://openedu.ru/course/urfu/INTPR/
https://openedu.ru/course/ITMOUniversity/INNOEC/
https://openedu.ru/course/mephi/mephi_002_commerce/
http://www.stanok-mte.ru/
http://www.izts.ru/
http://www.stankozavod.su/
http://rosstanko.com/
http://www.sasta.ru/
http://www.stanko-nct/
http://www.rzts.ru/
http://dzfs.su/
http://www.uzts.ru/
http://www.lipstanok.lipetsk.ru/
http://www.assz.ru/
https://www.stan-company.ru/
http://www.pumori.ru/
http://www.solver.ru/
https://openedu.ru/course/mephi/machinery/
https://openedu.ru/course/spbstu/DIGPROD/-
https://www.kitamura-machinery.com/
http://www.makino.com/
http://www.mazak.com/
http://www.mazak.ru/
http://www.okuma.com/
https://pamamachinetools.com/en/
https://www.kovosvit.com/
https://www.toshulin.ru/
https://help.autodesk.com/view/INVNTOR/2018/ENU/?guid=GUID-C942333F-D70D-4028-BB7D-3C0A8DA6AC86

- https://exponenta.ru — obpa3oBaresbHbIi mopran o Matlab, Simulink;

- siemens.com - caiiT meHTpa oopa3oBaTeiabHbIX yciuyr Siemens PLM Software.

- https://openedu.ru/course/ITMOUniversity/ACSE/ - «OtkpeiToe 00pa3zoBaHHE»: «DIEMEHTHI
CHCTEM aBTOMATUYECCKOTO YITPABICHHUSI.

- https://openedu.ru/course/mipt/SRE — «OTkpsiToe 00pazoBanue», Karamor kypcoB, MOOK: «Oc-
HOBBI HAYYHOTO UCCIICTOBAHUSI;

- https://openedu.ru/course/eltech/probability theory — «OTkpeiToe oOpa3zoBanuey», Karanor kypcos,
MOOK: «Teopust BeposITHOCTEI».

- http://fea.ru — opunmanbHBIA CAUT UHKUHUPUHTOBOTO IIeHTpa «L{eHTp KOMIIBIOTEPHOTO WHKUHH-
punra» (CompMechLab®) CIIGITY, coaeprkanuii pa3IMyHble MaTepUaibl, KOTOPhIE KACAKOTCS HCIOIb30-
BaHus coBpeMeHHbIX CAE-TeXHOIOrUuil B pa3IHuHbIX OTPACIIAX MPOMBIIUICHHOCTH;

- http://edu.ascon.ru/ — caiit oOpa3oBaTeabHOI MPOrpaMMbl KOMIIAHHH «ACKOH», MPEI0CTaBIISIO-
MK TOCTYI K Y4eOHBIM BEPCHUSM MPOTPAMMHBIX MPOAYKTOB KOMITAHUH, COACPIKAIIMNA pa3InyHbie 00yJaro-
[IMe MaTepuaibl, HHOOPMAIHIO O KOHKYpCaX, MPOBOIUMBIX KOMIIAHUEH H T.IL.;

- https://www.autodesk.com/education/nome - pa3gen odunHaTbHOrO CcaiiTa  KOMIIAHUU
«Autodesky, mpeacrapistonmii 6ECIIATHBIA JOCTYI KO BCEM MOJHODYHKIIHOHAIBLHBIM BEPCUSAM IPOTrPaMM-
HBIX MPOIYKTOB KOMIIAHUH B 00pa30BaTEIbHBIX IENIAX, COJACPIKAIIUI pa3IMyHbie 00YJaroIue MaTepUabl,
WHPOPMAIIHIO 0 KOHKYpPCaX U MEPONPUSATHUSIX, TIPOBOAMMBIX KOMITAHUEH U T.I1.;

- https://www.ansys.com/ — pa3nen opuIHMaTbHOrO caiiTa KOMIIAHUU «ANSYS», MOCBSIICHHBIA €
aKaJeMUYECKO IporpamMMe, B paMKax KOTOPOH MPEIOCTaBIISIOTCS OeCIUIaTHBIC CTYJICHUSCKUE BEPCHH TTPO-
IPaMMHBIX IPOAYKTOB «ANSYS» U pa3iruHbIe 00PYUaIOIIHe MaTePHAIIbI;

- https://openedu.ru/course/ITMOUniversity/ MANMEH — «OtkpsiToe obpa3zoBanue», Karamor
KypcoB, MOOK: «Moaenu u METOAbl aHAJTUTUUECKON MEXAHUKNY;

- https://openedu.ru/course/mephi/mephi_digital _engineering — «OTtkpbiToe oOpa3oBanue», Kara-
nor kypcoB, MOOK: «BBenenue B iuppoBoii MHKUHUPUHTY.

- https://openedu.ru/course/ITMOUniversity/ MECHMACH — «OtkpsiToe oOpazoBanue», Karamor
kypcoB, MOOK: «Teopus MexaHU3MOB U MaIlIHHY;

- https://openedu.ru/course/spbstu/CEDDM — «OTtkpbiToe oOpazoBanue», Karanor kypcos, MOOK:
«KoMIbIOTepHBIN HHKUHUPUHT B IIU(YPOBOM MPOSKTUPOBAHUH U TIPOU3BOICTBEY.

- Jlomamnss crpanuia (dormerpramet.com) — CaldT Mpou3BoaUTENEeH HHCTpyMeHTa Dormer u Pramet;

- https://hoffmann-group.ru_— caiit npousBoauresst uactpymeata KORLOY';

- http://rezh-instrument.ru_— cipaBoYHO-MHPOPMAITMOHHBINA TOPTAJI [0 PEKYIIEMY HHCTPYMEHTY.

- https://www.rsl.ru_- poccuiickas rocynapctsennas oubmmoreka (PI'B).

- http://nlr.ru_- poccwuiickas HarpoHansHast oudaunoreka (PHB).

- https://elibrary.ru_- nay4nas snexTpoHHas OMOIHMOTEKA.

- https://link.springer.com - 6a3a JaHHBIX HAYYHBIX KHHT, )KyPHAJIOB, CIIPABOYHBIX MaTEPUATIOB.

- https://schunk.com/ru_ru/domasnaa-stranica/ - oduumMadbLHBIA caiiT kKommanuu Shunk mo
NPOM3BOACTBY OCHACTKHU JJIf1 cTAaHKOB ¢ UIIY u po6oToTeXHHYECKMX KOMILJIEKCOB.

- https://pragati-automation.com — oduumMaJbHBIH caiiT komMnanuu Pragati mo mpousBoACTBY
PeBOJIbBEPHBIX I'0JI0BOK I cTaHKOB ¢ YITY

- https://baruffaldi-russia.ru — momamHsAs cTpaHMIa HTAJbsSHCKONH Kkommanum Baruffaldi —
MPON3BOIUTEISA OCHACTKH U PEBOJIbBEPHBIX T0JIOBOK /IJISI CTAHKOB

- https://www.shop.santool.de/en/index - opurpanbHbIN callT UTATbIHCKOM KoMnanuu Duplomatic -
MIPOU3BOJAUTENS OCHACTKH ISl CTaHKOB ¢ YITY

- http://www.gerardispa.com/company - oduuuanbHBIi caliT WTaNbIHCKON kommanuu Gerardi -
MPOU3BOIAUTENS OCHACTKH Il cTaHKOB ¢ UIIY.

4 BoinyckHas kBaJupukanuoHHas padora

4.1 CTpyKTypa BBIIYCKHOI KBAJM(PUKALNHOHHON PadOThI M TPeOOBaHUS K €€ COACPKAHUIO H
o(opMIIeHUIO

Temaruka BKP nomkHa oTpaxars oCHOBHBIE TpeOOBaHMS MOATOTOBKU OaKalaBpOB MO HAMPAaBJICHUIO
15.03.05 Koucmpyxkmopcko-mexnonocuueckoe obecneyeHue MAauuHOCMpoumenbHulx npouzeoocms. B
npouecce moarotoBkn BKP cTyneHT NOKeH MONy4YuTh HABBIKM BBHIOJHEHUS PadOT, CBS3aHHBIX C
TEXHOJIOTMYECKOW TOATOTOBKOW Tpon3BojacTBa. OCHOBHBIE W3 HHUX CIEAYIONIHE: MPOSKTHPOBAHUE
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https://exponenta.ru/
https://www.siemens.com/global/en.html
https://openedu.ru/course/ITMOUniversity/ACSE/
https://openedu.ru/course/ITMOUniversity/ACSE/
https://openedu.ru/course/ITMOUniversity/ACSE/
https://www.ansys.com/
https://openedu.ru/course/ITMOUniversity/MECHMACH/
https://www.dormerpramet.com/ru/ru/
https://www.rsl.ru/
http://nlr.ru/
https://link.springer.com/
https://schunk.com/ru_ru/domasnaa-stranica/
https://pragati-automation.com/
https://baruffaldi-russia.ru/
https://www.shop.santool.de/en/index
http://www.gerardispa.com/company

€IMHUYHBIX TexHoJornyeckux npoueccoB (TI1) uzrorornenus neranei nik NPOEKTUPOBAHUE KOMILIEKCHBIX
TII st HOMEHKNATYpHl JAeTayel, CXOXKHUX 10 KOHCTPYKTHMBHO-TEXHOJIOTMYECKHM IpHU3HAKaM; pa3paboTka
CHEHAbHBIX CpPEACTB TEXHOJOIMYECKOr0 OCHAalleHUs (YCTaHOBOYHBIX IPUCIIOCOOJIEHHUH, CpENCTB
M3MEPEHUs, PEeXYILEero MHCTPYMEHTA); NMPOCKTHPOBAHUE YyYacTKa, I1e€Xa, B KOTOpPOM OyIeT pealn3oBaH
paszpaboTaHHbIi TexHoyorndeckuit mpouecc. B BKP nomkHBI OBITh Tak)ke OTPaskeHBI BOIIPOCH SKOHOMHUKH.
B kax10M KOHKpETHOM cilyyae NEpeueHb PacCMATPUBAEMBIX Pa3ZesiOB MOXKET COKpAIlleH WJIM pac-
HIMpEH.
4.1.11losicHuTeNbHAS 3aMIUCKa

4.1.1.1 Annomayus

B anHOTanmu A0KHO OBITH OTpaXkeHO KpaTkoe cojepxanne BKP, moxydyenHsie pe3ynbTaThl.

4.1.1.2 Bseoenue

Bo BBeenuu cienyer npuBecTH OOIIME TEHACHIUN Pa3BUTHS MATMHOCTPOCHUS, POJIb K OCOOCHHOCTH
TEXHOJIOTMYECKOM MOArOTOBKH IPOU3BOJICTBA, OCHOBHBIE 3a1aun BKP.

4.1.1.3 Ananuz koncmpykyuu demanu u mpebo8aHull K ee u320moeieHu

B pa3znene He00X0UMO OTPa3UTh CIIEIYIOIINE BOIPOCHL:

- ciykeOHOe Ha3HAa4YeHHE JeTald U (PYHKIMOHAIbHOE Ha3HAYCHHE €€ MOBEPXHOCTEH (MCIIOIHUTEIb-
HbI€ MTOBEPXHOCTH, OCHOBHbIE KOHCTPYKTOPCKHUE 0a3bl, BCIIOMOTaTe/IbHbIE KOHCTPYKTOPCKHE 0a3bl, CBOOO-
HbIE TIOBEPXHOCTH) U3JI0KEHHUE CIAEAYET COIIPOBOAUTH PUCYHKOM;

- TEXHOJOTHMYECKHI KOHTPOJIb YepTeka JeTalu, KOTOPBIM 3aKJII0YaeTcsi B MPOBEPKE AOCTATOYHOCTHU
uHpopManuu o Aetanu (KoH(UTypaius, pa3Mepsl, JOMYCKH, IIEPOXOBATOCTb U T.I1.);

- COOTBETCTBHE HOPM TOYHOCTH J€Tall €€ Ha3HAuUeHUIO (IIPU HAJIMYUU MOJHON KOHCTPYKTOPCKOM J10-
KyMEHTAllMK Ha U3JIeIMU [TPOU3BOJIUTCS HA OCHOBE pacyeTa KOHCTPYKTOPCKUX pa3MEpHbIX LieTei);

- B3aUMHO€ COOTBETCTBHUE MapaMeTPOB TOUHOCTHU JCTAIH.

[To uToram BBITTOHEHUS pa3eia B YEPTEXK AETAIM MO COracoBaHUIO ¢ pykoBoautenem BKP cienyer
BHECTU OOOCHOBAaHHBIE U3MEHEHHUS.

4.1.1.4 Onpeoenenue muna npouzeoocmaea

[Tpu nanuuuu 6azoBoro TII Tum mpou3BoAcTBa onpeensercs no Ko3pGUIUEHTY 3aKperyIeHHs onepa-
uuit. Ecnu nanssle o tpygoeMkoctu 6azoBoro TII oTCyTCTBYIOT, TO THI IPOU3BOCTBA OMPENEISAETCS OpU-
EHTHPOBOUYHO. THI MPOU3BOJICTBA TAKKE MOXKET ObITh YKka3aH B 3afanuu Ha BKP. B ciyuae cepuiinoro mpo-
M3BOJICTBA OIPENEISAETCS pa3Mep MapTHH 3aIyCcKa.

4.1.1.5 Ompabomra koHcmpyKyuy 0emanu Ha MexHOL02UYHOCb

Pe3synbratom BhINONHEHUS pa3zelia SBISIOTCS PEKOMEHIAIMK 110 U3MEHEHUI0 KOHCTPYKIMH, HallpaB-
JIEHHbIE Ha 00ecreYeHue BBICOKON MPOU3BOJUTEIBHOCTH U 3KOHOMUYHOCTH 00PA0OTKH.

4.1.1.6 Boibop ucxooHou 3a20moexu

JlaHHBIH 3Tall TPOEKTUPOBAHUS JOJIKEH BBIIIOJIHATHCS B CIELYIOIIEH TOCIEA0BATEIbHOCTH:

- OIIpeJIeNIeHrEe BUia UCXOIHOM 3aroTOBKH;

- BBIOOp MeTOJia MOJIyYEHHUsS! 3arOTOBKM (KakK IMPaBUJIO, HA OCHOBAaHMM KaueCTBEHHOI'O aHalIW3a He-
CKOJIbKMX BapHaHTOB, JINOO Ha OCHOBE TEXHUKO-IKOHOMUYECKOW OIIEHKU BapHUaHTOB);

- onpezieneHre GopMbl U KOH(UTYpAIIUH UCXOAHOM 3ar0TOBKHY;

- Ha3Hau€HUE JIOMYCKOB M0 JIeHCTBYIOIIUM CTaHAapTaM.

4.1.1.7 Bvibop u obocrosanue mexnonro2udeckux 6a3

OTOT paznen SABISETCS OJHUM U3 BaXKHEHIINX B TEXHOJIOTMYECKOM NMpoeKTUpoBaHuu. [Ipu ero Beimnos-
HEHUM ClIeyeT NMPHUAEP)KUBATHCS CYILECTBYIOUIMX peKoMeHaanui. Bo-mepBrix, HEOOXOAMMO MPOU3BECTH
aHaJIN3 pa3MEPHBIX CBA3EH JeTanu ([ CI0XKHBIX JIeTalel BBIOJIHAETCS Ha OCHOBE ITOCTPOEHMS Tpada pas-
MEpHBIX CBs3eil). 3aTeM Mpou3BOAMTCS BbIOOP 0a3 i OONBIIMHCTBA TEXHOJIOIMUYECKUX olnepauuit (¢ yue-
TOM IMPUHIIUIIOB €IMHCTBA U MOCTOSHCTBA 0a3), 3aTeéM HE0OXO0JUMO BbIOpaTh 0a3bl /Ui NEPBON TEXHOJIOTH-
YecKOl orepauuu (C y4eToM 3ajad, peliaeMbIX 3a cueT BblOopa 6a3 Ha MepBOd TEXHOJOTHYECKOH omepa-
uun). Ilpu BeIGOpe 6a3 cieayeT paccMOTPeTh HECKOJIbKUX BAapHaHTOB Oa3MpOBaHHUS U BBHIOpATh U3 HUX
HanboJiee MpUEMIIEMBbIH C TOUKH 3PEHUSI 00ECTIeYeHUs TOYHOCTH O0OpabOTKU M MPOCTOTHI PEaln3aliuu BbI-
OpaHHOro BapuaHTa 6a3zupoBaHHs. MoryT ObITh NMPUHATH ABa U Oojee BapuaHTa 0a3WpOBaHUS, KOTOPHIE
BIIOCJIEJICTBUY JIOJKHBI IIPOUTH KOJIMYECTBEHHYIO OLIEHKY Ha OCHOBE Pa3MEPHOT0 aHanu3a BapuanToB T11.

4.1.1.8 Boibop memo0os u Konuwecmea HeoOXxo0umbix nepexo0os 0opabomru

BrinmonHenue JaHHOTO pasjena CBOJUTCS K OINpPENENIEHUI0 METOJI0B 00paOOTKH, MO3BOJISIOMIUX IS
BBIOPAHHOW MCXOJHOW 3arOTOBKHM OOECIEYHTH TpeOyeMbIe MmapaMeTphl TOYHOCTH JeTaiu. Beroop mpon3Bo-
JUTCSI HA OCHOBE KaUECTBEHHOW OLICHKH BapUaHTOB.

4.1.1.9 @opmuposanue mapwpymuozo TI1
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[Ipu dopmupoBanuu mapupyra 00pabOTKH HEOOXOJIUMO HAMETHTh OOOCHOBAHHYIO IMOCIIEIOBATEIb-
HOCTh BBITIOJIHEHHS TIEPEXO0JI0B, BBHIOPAHHBIX Ha mpeaplaymeM stane. [lyrem oObenanHEHHs NEpexoJioB
chopMHUPOBATH OTPAHHUUEHHOE YHCIIO TEXHOJOTUYECKHUX OTeparuii.

4.1.1.10 Bwibop cpedcms mexHoi02u4ecko2o OCHAWeHUs onepayutl

JIst KakIIol U3 omepamnyii HeoOXOAMMO BBIOpaTh: 000PYAOBaHUE, PEXKYITUNA U MEPUTEIbHBIA UHCTPY-
MEHT, BCIIOMOTaTEJIbHBI HHCTPYMEHT, THIT YCTaHOBOYHOTO Ipucnocobnenus. ConepkaHue TaHHOTO pasjie-
J1a BIOCIEACTBUM MOXKET ObITh U3MEHEHO U JIOTIOJIHEHO, HAIPUMED, B 3aBUCUMOCTH OT BO3MOXKHOCTHU peasiu-
3auu 00pabOTKM Ha KOHKPETHON MOJEIH CTaHKa.

4.1.1.11 Onpeoenerue npunyckos u MeicnepexooHvlx pamepos

Lenbto Bemonnenus pasaena BKP spisercs momyuenune TII, oGecnieuynBaromero rapaHTHpOBaHHOE
KauecTBO MPU MUHHUMAJIBLHOM pacxojie MaTepuana. Pa3ien cienyer BBINONHSATH B CIEIYIOIIEH MOCIEN0Ba-
TEJIBHOCTHU: IIOCTPOEHUE pa3MepHbIX cxeM TII, pacuer TEXHOIOIMUYECKUX ONEPALlMOHHBIX Pa3MEPHBIX LENel,
aHaJlu3 U KOPPEKTUPOBKA pPe3yibTaToOB, BRIBOJLL JKemarenbHo pasmepnbiii ananus TII mpousBoauth mist
IBYX M 0ojiee BApHAHTOB, JUIA UX IMOCIEAYIOIIEH OLIEHKHA MO TOYHOCTH M MaTepuanoeMkocTH. [Ipu HeBo3-
MO>KHOCTH MOJIy4eHUs JeTalu Tpedyemoii TouHocTu cienyet BHecTH B TII nenenanpaBieHHble H3MEHEHMS,
CBSI3aHHBIC C YBEITMYEHUEM YMCIIa TEXHOJIOTUYECKUX TIEPEX0/I0B, IPUMEHEHUEM JPYTUX CXeM 0a3upoBaHus,
000CHOBAaHHBIM pacIIUPEHUEM JIOMYCKOB AETaIN U T.II.

4.1.1.12 Hasnauenue pesircumos pe3anus

[Ipu BBINONHEHUMU JAHHOTO pa3zesia BO3MOXKHO OINpEAENCHHE PEXHUMOB pe3aHUs M0 HOPMATHBHBIM
JaHHBIM JINOO C MOMOUIBIO 3aBUCUMOCTEN Teopuu pe3anus. [lpu ucrnonb30BaHUU COBPEMEHHOIO PEXKYILIETO
WHCTPYMEHTA MPOU3BOJICTBA BEAYIIUX (UPM CIEAyeT MOJIb30BaThCS PEKOMEHIAIMSIMU, MIPUBEICHHBIMU B
COOTBETCTBYIOIIMX KaTajorax. JlaHHble M0 pexumam clieyeT CBECTH B TaOmuiy. Pexumbl pezanus aius
ornepaiuu (Hanbojee HarpyKeHHOTO Tepexo/ia) CiaeayeT ONpeesiTh Ha OCHOBE pacueTa.

4.1.1.13 Onpeoenenue Hopm 8pemeHu

JIia KaXkJ10¥ U3 TEXHOJIOTMUYECKUX OTepaliil clieyeT Ha3HaYUuTh HOPMbI BpeMeHH. Eciu mpou3BoauT-
csl pa3paboTka IByX U 0ojiee BapuaHTOB, TO HOPMbI BPEMEHH OIPENEISAIOT 10 BapuaHTaM. B nanbHeimem
OHU OYJyT UCMOJIL30BAHBI JIJIsl TEXHUKO-3KOHOMHUYECKOH OLIEHKH BApUAHTOB.

4.1.1.14 Oghopmaenue mexuonocuueckou OOKyMeHmayuu

Paznen nomkeH ObITH OQPOPMIIEH B BHJIE TEXHOJIOTHMUECKHUX KapT. JKenmaTenpHO HCIOIb30BaTh OIEpa-
nuroHHoe onucanue TII, conpoBoXkaast ero KapTaMu 3CKH30B.

4.1.1.15 Koncmpyxmopckas yacmo

Pa3nen BritouaeT B ce0s HEOOXOAMMBIE MAaTEPUAJIbl 10 MPOEKTUPOBAHUIO CIIELUAIBHBIX CPEJCTB TEX-
HOJIOTHYECKOro ocHaieHus. [Ipu mpoeKkTUpoBaHUK YCTaHOBOYHOT'O MPHUCIIOCOOJIEHUSI HEOOXOJUMO IpHBe-
CTH CITy’)KeOHO€ Ha3HayeHHE MPUCIOCOOJIEHUS; PACUETHYIO CXeMY (CXEMy aKTUBHBIX CHJI M pEaklUi omop,
JEHCTBYIONMX HA 3arOTOBKY); pacueT CHJI 3a)KMMa; pacueT MpUBoja mpucrnocobneHus. Pacyer Ha TOUHOCTH
JOJKEH MPOU3BOAUTHCSA MCXO0/ U3 TOUHOCTHBIX TpeOOBaHUM K 00pabaThiBa€MOM 3aroTOBKE Ha OCHOBE pac-
YyeTa U aHaJIn3a KOHCTPYKTOPCKHUX Pa3MEpPHBIX LIETICH.

KoHcTpykiusi cnenuaibHOro KOHTPOJBHOTO YCTPOMCTBA pa3pabaTbiBaeTcsl Al YCIOBHM KpYIHO-
CEpUIHHOTO MJIM MacCOBOr0 Mpon3BoACTBa. [Ipn MenkocepuitHOM xapaKTepe MPOU3BOJCTBA CIEAYET OPUEH-
THUPOBATHCS HAa IPUMEHEHUE YHUBEPCAIBHBIX CPEJCTB U3MEPEHUS (B TOM UMCIIE U HIYINOBBIX U3MEPUTEIbHBIX
rosioBok Ha KM u MHoroueneBbix crankax ¢ UITY). B KOHCTpyKTOpPCKOW 4acTH MOXKET ObITh TaKXke Ipo-
M3BEJIEH pacueT CHEeUaIbHOIO PEXYIIEro MHCTPYMEHTA, HECTaHIaPTHOI'O BCIIOMOTaTeIbHOTO HHCTPYMEHTA
U T.I.

4.1.1.16 Vnpasnarowas npoecpamma onsi cmanka ¢ 1Y

Paznen 1omkeH BBIMOIHATHCS C UCHOJIb30BAHUEM JIBYX CIIOCOOOB COCTaBJIEHUS MPOTPaMM: PYYHOTO U
aBTOMATHU3MPOBAaHHOTO ¢ Hcronb3oBanreM CAM-cuctem. B HeM HE0OX0aMMO pa3paboTaTh YIPaBIISIFOIIYIO
porpamMMy JJIsi OTHOTO M3 TEXHOJIOTHYECKUX Mepexo/10B, 0 00paboTke CloxHOM noBepxHocTH. [Ipu sTOM
ClIeIyeT MPUBECTH pacueTHO-TexHoJoruueckyro kapty (PTK) u xoapl mporpamMmsl ¢ pacimu@poBKoil Ux mo-
KaJIpOBOT'O COAEPKAHUS.

4.1.1.17 Ymounenue muna npouzeoocmaa

Heo6xoanMo Ha ocHOBe ompeseneHust KodpPHUIMEeHTa 3aKpeIuIeHUs onepalii yTOYHUTb TUI IPOU3-
BojIcTBa. Eciiu OH HE coBMaiaeT ¢ MPUHATHIM paHee, TO B MOSCHUTEIBHOMN 3alKCKe CIeAyeT HaMETUTh BO3-
MO’KHBIE U3MEHEHMSI B TEXHOJIOTMYECKOM IIPOLIECCE.

4.1.1.18 IIpoexmuposanue yuacmka (yexa)

JlaHHBIN pa3zgen BBIMOIHAETCS, €CIM COOTBETCTBYIOIIME YKa3aHMs COJIEpKAaTCs B 3aJJaHUU HA MPOEK-
tupoBaHue. OH JIOJDKEH CO/Iep)KaTh HEOOXOAMMBIE pacyeThl MO OMpPENEICHHUI0 TOTPEOHOr0 Yuciia eIUHUIL
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oOopynoBaHus, Tomaaei u T.1. [Ipu 3ToM Bce pacyeTsl B yCIOBUSX CEpUHHOTO MPOU3BOACTBA JOJIKHBI OT-
HOCHTCS K HOMEHKJIAType aeraneid (MuHuMyM 3). JlaHHBIE IO TPYIOEMKOCTH CIIEIYeT ONMpeIeisiTh Ha OCHO-
B€ YKPYIHEHHBIX JaHHBIX. [Ipy mpoeKkTHpoBaHNN THOKUX aBTOMAaTU3UPOBAHHBIX YYACTKOB HEOOXOIUMO HC-
MOJIB30BaTh PE3YyIbTaThl Pa0OTHI ¢ MPOrpaMMHBIM CpeacTBOM «Kackaa», W MpUBECTH JaHHBIE MO IUKIIO-
rpammam paboTsl anemenToB I'TIC.

4.1.1.19 Dxonomuueckas yacmo

Pa3nen BbIMOIHSETCS B COOTBETCTBUU C PEKOMEHJIALUSMU KOHCYJIbTaHTAa MO SKOHOMHYECKON YacTu.
[Tpu 5TOM ONpeAENAIOTCS: TEXHOIOTHYecKast ce0ECTOMMOCTh M3TOTOBJICHUS JETaIH, TM00 TEXHOIOTHYeCKas
ce0ecTOMMOCTh M3TOTOBJICHHS JAETajld IO BapuaHTaM, JIMOO IKOHOMUYECKHE MOKAa3aTeNIHU MPOSKTHPYEMOIo
y4acTKa.

4.1.1.20 Hayuno-uccrnedosamenvckasn uwacmo (CneyuanivHas 4uacmo)

JlaHHBIN pa3aesn BHINOIHSAETCS TOJBKO HA OCHOBE MJIM CAMOCTOSITENILHBIX HAYYHBIX UCCIICOBAHUHN WIIH
0030pa COCTOSIHMSI CIIeHAIBHOTO Boripoca u3 3aaanus Ha BKP. Orta yacts BKP nomkna nokasath yMeH#He
o0yyarorerocst paboTaTh CO CHENHMaIbHOM, B TOM YHCIIE, C MEPUOIUIECKON IuTepaTypoil. B Hell momxen
ObITh MPOM3BEJICH aHANU3 aKTyaJlbHOM MpoOIeMbl U3 TEOPUHU U MPAKTUKU MaluHOCcTpoeHus. [Ipu usnoxe-
HUM paszena HEJOMYCTHMO OTPAaHUYHMTHCA 0030pOM KaKOro-imbo BOMpPOCa, a TaKkKe MPUBOAUTH OOIIEH3-
BECTHBIE CBEJIEHUs U3 yueOHOIl nureparypbl. Paznen nomkeH, 3akaHYMBaThCs BhIBOJaMU. Bomnpocsl HayuHO-
HCCJIEIOBATENbCKOM YacTH 0053aTeIbHO JODKHBI ObITh OPraHu4ecKH cBsi3aHbl ¢ Tematukoil BKP.

Boimmonnennas BKP nomkHa 3akaHUMBATBCS 3aKIIOUYEHHUEM, COAEPIKAIIUM BBIBOJIBI U OCHOBHBIE pe-
3yJIbTaThl pabOTHI.

4.1.2 I'paduueckas 4acThb

OO6mwuii 06beM rpadUyecKoi YacTH JODKEH BKIIIOUATh HEe MeHee 8 mucToB gopmara Al. Pekomenmye-
Moe cojiepkaHue rpaduueckoil yacTu:

4.1.2.1 Yepmeoic oemanu (0,5 - 1 nucr).

Janublit fokyMeHT odopmiisiercs o0sa3aTensHo u conepxkut 2D u 3D mpencrasienue geranu; B Ciy-
9ae CYIIECTBEHHBIX JOPAOOTOK KOHCTPYKIIHUHU, CBSI3aHHBIX C YTOYHCHHEM HOPM TOYHOCTH WIIH C YIy4YIICHH-
€M TEXHOJIOTUYHOCTH JETAIH JUCT BXOAUT B OOIIEee YHCIO JUCTOB. B mMpoumnx ciydasix JUCT SIBISETCS WH-
(hOopMaIMOHHBIM U HE BKIIIOYAETCS B 00IIEe KOJTMUECTBO JINCTOB.

4.1.2.2 Ucxoonas 3acomosxa (0,5 - 1 aucr).

YepTex MCXOTHON 3aTOTOBKH HE BBIMOJHSETCS, €CIM 3ar0TOBKA MOIYYaeTCsl PE3KOil COPTOBOTO MPO-
Kara.

4.1.2.3 Cxembl mexnonocuveckux Hanaook (3 — 4 nucra)

CxeMbl JOMHKHBI 1aBaTh MOJHOE MPEICTaBIeHHE O pa3pabOTaHHOM TEXHOJIOTHMUYECKOM mporecce. Jlis
KKJOT0 M3 TEXHOJIOTUYECKUX IEePEX0J0B HEOOXOIUMO TMPEACTABHTH 3arOTOBKY, PEXYIIUNA WHCTPYMEHT,
TPACKTOPHUIO €T0 OTHOCUTEIHHOTO MEePEMEICHNs, Tak)Ke ISl TIEPBOTO Mepexo/ia caeayeT yKa3aTh dJIeMEHThI
YCTaHOBOYHOTO Tpucriocobnaenns. CTerneHp qeTaau3aliy MPUCTIOCOOICHHS JODKHA aBaTh MPEICTaBICHUE
0 BO3MOKHOCTH peann3alii BEIOpAaHHON CXeMbl 0a3UpOBaHMsS M HA/I€KHOM 3aKpEIUICHUH 3aroToBKU. Bemo-
MOTaTeIbHBI HHCTPYMEHT (OTPABKH, MATPOHBI MIEPEXOAHBIC BTYJIKH H T.I1.) HE CICAYeT yOIupoBaTh, pe/-
CTaBJIATH JUISI HHCTPYMEHTOB Pa3IUYHOTO THIIA.

4.1.2.4 Mapwpymmuwiii mexnonocuueckuil npoyecc (1-2 nucra)

Odopmnsiercst B Buse TabauIbl. MOXKeT OBbITh BBIMOJTHEH MO HECKOJIBKUM BapuaHTaM: cpaBHEHHUE 0Oa-
30BOM U MPOEKTHOM TEXHOJIOIMM; pa3pabOoTaHHBI TEXHOJOTHYECKHM Ipolecc; pa3paboTaHHbIE BapUaHTHI
TEXHOJIOTHYECKOTo Tpoiiecca. B Tabnuiie JoMKHBI OBITH MPEICTaBICHB: HANMEHOBAHHUE U COACPKAHHE OTle-
panmu, oneparoHHBI 9CKU3 CO CXeMOW 0a3MpoBaHUS, UCIOJIB3yeMoe 00OpYIOBaHUE, TPYIOEMKOCTh IO
oreparusaM U cyMMapHasl.

4.1.2.5 Vemanosounoe npucnocobnenue (1 — 2 nucra)

COopounsrii ueprex u 3-D monens npucnocobaeHus: ¢ HEOOXOIUMBIMU pa3MepaMu M TEXHHYECKUMU
TpeOoBaHUAMHU. UNCIIO BUIOB pa3pe30B CEUCHHUI YCTAHABIUBACTCS pa3pabOTUYMKOM, TPH ITOM YEpTEX JI0JI-
KEH COJIEp)KaTh MOJIHYI0 U OJHO3HAYHYI0 MH(OpPMAINIO 0 KOHCTPYKIUH. [IpoekTupoBanue mpucmocode-
HUE JIOJDKHO MPOM3BOJIUTHCS B cpefie cOopku kakoit-mnoo CAD-cucTembl.

4.1.2.6 CneyuanvHolil pexcyuui unu cnomozamenvuviti uncmpymernm (1 mucr)

4.1.2.7 Hayuno-uccredosamenvckas wacmo (1 mucr).

OdopmnsieTcs B BUIE TUTAKATOB, CXeM, AuarpamMm. JIomKeH coiepikaTh KpaTKHUE BBIBOJIBI.

4.1.2.8 ITnanuposka yuacmka (nexa) (1 mucr)

4.1.2.9 PTK u ynpasnaowas npozpamma ons cmanka ¢ 411V (1 aucr)

4.1.2.10 Cxema xoumpons (1 nucr)
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4.1.2.11 Dxornomuueckas uacmso (1 UCT)

4.2 IlopsiioK BBINOJHEHUS BHINYCKHOH KBAJIN(PHKANMOHHON PadoThl

Tembl BKP cBoasITCS K IBYM OCHOBHBIM HAIPABICHUSIM:

- KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00eCeyeHre MPoLecca U3TOTOBICHUS IETaIH MAIIMHOCTPOCHUS;

- UCCJIEJOBAHUE HOBOM TEXHOJIOIMH M3IOTOBJICHUS WJIU IOBBIILEHUS OTAEIbHBIX CBOMCTB M3IENINA Ma-
IIUHOCTPOCHHS.

Kaxnplii cTyeHT, HauuHas co BTOPOIo Kypca, MojydaeT OjaHK — 3a/laHue, BKIIIOYarollee 3aJaHue K
KYPCOBBIM IIPOEKTaM M paboTaMm, a TaKKe MHAUBHUYaJbHBIM 3aJaHUSIM I10 YEThIPEM TUCLMILIMHAM (IIPUIIO-
xeHue A):

- [IporpammHoOe obOecrieueHrne aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHUS;

- [IpoekTrpoBaHuEe CTAaHOYHON TEXHOJOTUMYECKOW OCHACTKH;

- [IporpammupoBanue 06pabOTKH Ha CTAHKAX C YUCIOBBIM IPOTPAMMHBIM YIIPABJICHUEM;

- TexHOnIOrUsA MalIMHOCTPOCHHS.

Pa3zpaboTka Takoro 0yiaHKa MPOJUMKTOBAHA HEOOXOJMMOCTHIO BBITIOJHEHHUS CKBO3HOTO 33JaHUS II0
JUCLUIUIMHAM, JIEKaIUM B OCHOBE BBIITYCKHOHN KBAJIN(UKALUOHHONW PAOOTHI.

[Tpumepnsie Tembl BKP ycranaBnuBaroTcst Ha BTOpoM Kypce oOyuyenus. Ha rocynmapctBeHHOM
9K3aMEHE ITPOBOUTCS IKCIEPTU3a BBIOPAHHBIX TEM.

B cooTBeTcTBHM € TeMOM BBITYCKHOW KBAIN(UKAITMOHHON pabOTHl €¢ PYKOBOJUTENh BBIJACT BHITYCK-
HUKy 3a1anue Ha BKP, yrBepknenHoe 3aBeayromiuM kadeapoil, ¢ ykazanuem cpoka okoHuanus (IIpuiosxe-
nue b). O1o 3ananue Bmecte ¢ BKP npencrasnsercs nepex 3ammroii B I'OK.

3aBenyroumii kadenpoit TMMCK ycTaHaBiauBaeT CpoKHM NMEPHOAMYECKOrO OTYETa BBITYCKHHMKA I10
BbInoJHEeHUI0O BKP. B ycTaHOBIEHHBIE CPOKM BBIITYCKHUK OTUYHMTBIBAETCA MEPE] PYKOBOJMUTEIEM U 3aBEIY-
oMM Kadeapoil, koTopsle GUKCUPYIOT cTeneHb (mpoleHT) roroBHoctd BKP 1 oTrpakatot 310 B mpoTokose
3aBEIYIOIIETO Kadeapoii.

BKP BbImonHseTcss Ha OCHOBE INIyOOKOTO HM3Yy4YEHMs JIMTEPATyphl MO CHEHHMAIBHOCTH (Y4€OHHMKOB,
y4eOHBIX MocoOui, MOHOTpaduii, MEPUOTUIECKON JTUTEPATYPHI, )KYPHAIOB, HOPMAaTUBHON JINTEPATYPHl H
T.1.). PeKoMeH1auio o CuucKy Takod JUTepaTypbl MOKHO HOJIYYUTh BO BPEMsl KOHCYJbTAllUU y PYKOBO-
nutens. Kpome Toro, Heo6XoauMyro HH(OPMALIMIO MOXKHO MOJIYUUTh Y CIIEHHUAIbHO HA3HAYCHHBIX KOHCYIIb-
TaHTOB IO OTAEIbHBIM paznenaM BKP — skoHomMHMuecko#, TEXHOJIIOTMYECKON 4acTH, KOHCTPYKTOPCKOM 4a-
CTH, IporpaMMupoBanre oopaboTku Ha crankax ¢ YIIY u koHTponbHOU onepauyu. KoHCynbTaHThI poBe-
PSIOT COOTBETCTBYIOILYIO YAaCTh BBIMOJIHIEMOM BBITYCKHON PaOOThI M CTABAT HA HEHl CBOIO MOAMHUCH.

O6mue TpeboBanus u npasmwia opopmieHus BKP wm3noxensl B cranmapre opramm3anuu (CTO
02069024.101-2015 «PaboTs! cTryaendyeckue. OO1e TpeOOBaHUS U MTpaBUia OPOPMIICHHS).

3a npunareie B BKP penienus u 3a npaBuIbHOCTh BCEX JAHHBIX OTBEYAET BBIMYCKHUK — aBTOP BbI-
MYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

K 3amure BKP nonmyckatoTcsi BBIMYCKHUKH, BBIIIOJHUBIINE BCe TPEOOBaHUS y4ueOHOIO IJIaHa U IMpo-
rpamm.

3axonuenHass BKP, noanucannas Ha TUTYJIBHOM JIMCTE BBITYCKHUKOM, PYKOBOJAMTEIEM U KOHCYJIb-
TaHTaMU BMECTE C OT3bIBOM PYKOBOJAUTEIIS PECTABISAETCS Ha MOANUCH 3aBelylonemMy Kaheapoi.

He mno3gnee, yem 3a aBa IHA A0 3alIUTHl CTYJIEHT MPEIACTaBIAET cekperapro ['ocynapcTBEeHHOM
HK3aMEHAIlMOHHON KOMUCCHUU BCe HEOOXOAMMBbIE JOKYMEHTHI:

- pacrnopsbKeHHe IUPEKTopa ASPOKOCMUYECKOTO0 HWHCTUTYTa O JIONMYCKE K 3aluTe O0ydarommxcs,
YCIIEIIHO MPOUIEIIINX BCE ATAIlbl, yCTAHOBJIEHHbIE 00pa30BaTeIbHON MPOTPaMMOii;

- oguH 3k3emiugp BKP B cOpourtopoBanHoM BuUjE;

- 0T3bIB pyKoBoautens o BKP;

- muct HopMmokoHTposisi BKP mo dopme cornacHo aeiicTByronemy B yHuBepcutere cranmaapty CTO
02069024.101-2015.

4.3 IlopsAoK 321U THI BHIMYCKHON KBAJM(PUKAIMOHHON PadoThI

3ammra BKP npoucxoaut my6auuno. OHa HOCHT XapakTep AUCKYCCHU M NMPOUCXOAMUT B OOCTAHOBKE
BBICOKON TpeOOBaTENbHOCTH U MPUHIMIIHUAIBLHOCTH; OOCTOSATEIBHOMY aHAIU3Y JOJDKHBI MOJIBEprarbes J10-
CTOBEPHOCTh U OOOCHOBAHHOCTh BCEX BBIBOJOB U PEKOMEHJALNH, cofepxamuxcs B pabore. Kpome dneHos
9K3aMEHAllMOHHON KOMHCCHH Ha 3alIUTE KeJIaTelIbHO pUCyTcTBHE pykoBoauTenss BKP, a Takxke BO3MOXKHO
IIPUCYTCTBUE APYTUX CTYACHTOB, IIPENOAABATEIICH U aIMUHUCTPALUU.
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3acemanue ['ocynapcTBeHHOM dK3ameHarmoHHo komuccuu (I'OK) HaumHaeTcs ¢ Toro, 4To ceKperaphb
OOBSIBIISICT O 3alllUTe, YKa3bIBas ee Ha3BaHUE, (PaMIIINIO, UMSI, OTYECTBO €€ aBTOPA, a TAKXKE JOKJIAIBIBACT O
HaJIMYUU HEOOXOIUMBIX B JieJie JOKYMEHTOB, NepeaaeT npeacenatento 3akondennyto BKP u Bce neoOxoau-
MBbI€ MaTepHallbl, MOCJIE Yero o0y4yaroIuiics MoxydaeT cloBo uid gokinana. [Ipumedanue — B I'OK moryt
OBITh IIPEJICTABJICHBI TAKXKE MHBIC MAaTEpUaJIbl, XapaKTEPU3YIOIINE HAYYHYIO U IPAKTUYECKYIO LICHHOCTh BbI-
nonHeHHoW BKP — niedarnsle crateu 1o teMe BKP, 10KkyMeHTBI, yKa3bIBaloIIKe Ha IPAKTUYECKOE IIPUMEHE-
aue BKP, makeTsI u T.1I.

3amurta BKP npoBoautcs Ha oTkpeiToM 3acenanun 'OK ¢ yuactuem He MeHee JBYX TpeTeill cocTaBa
komuccuu. 3amura BKP MoxxeT npoBOaUTCS Kak B YHUBEPCUTETE, TaK U HA MPEAIPUATHAX, B YUPEKICHUAX
U OpraHM3alusx, I KOTOPBIX Temaruka samuinaeMmslx BKP mpeacrasisier HaydHbI WIM IPAKTUYECKUN
HHTEpEC.

st coobmmenus cogepkanusi BKP BeimyckHUKY nipefocTaBiisieTcst He 6osee 15 MuH.

[Tocne oxkoHuanus goknana wiensl I'OK 3a1a0T BONPOCHL, KOTOPBIE CEKPETaph 3alIMCHIBAET BMECTE C
OTBE€TaMH B IPOTOKOJI. HiieHsl ['0Cy1apCcTBEHHON AK3aMEHAMOHHOW KOMUCCUHU U JIMLA, IPUTJIALLICHHBIE Ha
3aIUTy, B YCTHOU (popMe MOTYT 3aJ1aBaTh Jr0ObIe BOIPOCHI 110 IIpobiieMaM, 3aTpOHYTHIM B pabote. OTBeuas
Ha BOIPOCHI, HY’KHO KacaThCsl TOJIBKO CYIIECTBA J€/1a. 3aT€M CEKPETAPh 3aUUTHIBAET OT3bIB PYKOBOJUTEIS.

[IponomxkutensHOCTh 3amuThl 0HONM BKP, kak npaBuio, He 10/KHA npeBbimath 30 MUH.

4.4 Kputepum oleHMBAaHHUS BbINYCKHON KBAJIN(PUKAIMOHHOMH PadoThI

Pe3ynpratel 3amutel BKP onpenensitoTcst olieHKaMu «OTIMYHO», «XOPOILIO», «YAOBIETBOPUTEIBHOY,
«HEY/IOBJIETBOPUTENBbHO». OLEHKU «OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIHLHO» O3HAYAIOT YCIIEHIHOE
MIPOXOXKAECHUE IOCYJaPCTBEHHOI'O aTTECTAlMOHHOTO UCIIBITAHMUSL.

[Ipn onpenenenun ouenkn BKP npuHuMaroTcs BO BHUMaHHE YpPOBEHb TEOPETUYECKOM, HAyYHOU U
MPAKTUYECKON IMOATOTOBKH BBIMTYCKHUKOB, X MPO(ecCHOHANBbHON MOArOTOBIEHHOCTH B COOTBETCTBHH C
tpeboBanusiMu GI'OC BO, ycTaHOBIEHHBIC KaK HA OCHOBE aHaJIM3a KadecTBa BoimorHeHHONH BKP, Tak u BO
BpeMs €€ 3allUThl. Tak OIEHUBAIOTCS aKTyaJbHOCTh U BaxHOCTb TeMbl BKP mis Hayku u mpou3BOAcCTBa,
HaJgu4ue myOauKamuil Juist U300pETeHH 0 3alUIaeMO TeMe, MPOBEACHUE IKCIIEPUMEHTAIBHBIX, JT1abopa-
TOPHBIX WJIM MPOMBIIIICHHBIX UCHBITAHUHN, JTMYHOE YYacTHE BBIYCKHUKA B pa3paboTKe W MPUHSATHH IPO-
€KTHBIX TEXHUYECKUX PELICHUM.

Ouenka BKP cTyneHTOB Ipou3BOIUTCS MO CIAEAYIOIIMM KPUTEPUIM:

- OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYIEHTY, €CIIM TOKa3all OOJbIION 00BhEM BBHIIOIHEHHBIX padoT;
TUTIOBBIMU MIPUMEPAMU TaKUX pabOT SBIAIOTCA - HATypHbIE UCHBITaHUS HAa 000PYIOBAaHWUU WM BBIYHCIIH-
TEJIBbHBIN dKCIEPUMEHT; MHTEPECHBIE pelieHus B cnenuanbHoil yactu BKP, a Takke noka3an cBoMMM OTBe-
TaMH Ha BONPOCHI KOMUCCHHM, YTO OH IIyO0oKo M mpouHo ycoms OIl; ucuepmnbiBatolie, mociaenoBaTeabHo,
YETKO Y JIOTUYECKH CTPOMHO M3JIaraeT MaTepHuall, yMeeT TECHO YBA3bIBaTh TEOPHUIO C MIPAKTUKOW; HE 3aTpy.-
HSETCS ¢ OTBETaMH Ha NMPOOJIEMHO-OPUEHTHPOBAHHBIE BONPOCHI; NMPABHILHO 0OOCHOBBIBAET MPUHSATHIE pe-
LIEHUS, BIAJCET pa3HOCTOPOHHUMU HABBIKAMHU U IIPUEMaMU BBITIOJIHEHNS MHXKEHEPHBIX 3a7a4;

- OILIEHKa «XOpOII0» BBICTABJISIETCS CTYAEHTY, €CIH IMOKa3al HEeOoOXOAUMBIH 00bEeM BBITOJHEHHBIX
paboT, a Takke J0Ka3ajl CBOMMU OTBETaMU Ha BOMPOCHl KOMHCCHUHU, YTO OH TNTyOOKO U mpouHo ycBouna OII;
[IOCJIEIOBATEIBHO, YETKO M JIOTUYECKUM CTPOMHO M3J1araeT MaTrepuaj, yMEET TECHO YBS3bIBATH TEOPHUIO C
MIPaKTUKOM; HE 3aTPYAHSETCA C OTBETAMU Ha MPOOJIEMHO-OpPUEHTUPOBAHHBIE BOMPOCHI; MPABUILHO 000CHO-
BBIBAECT IIPUHATHIE PEILICHUS;

- OLIEHKA «YyJOBJIETBOPUTEIHHO)» BBICTABISIETCS CTYIEHTY, €CJIM MOKa3al HEOOXOAUMBII 00BEM BBI-
MOJTHEHHBIX paboT, HO OTBETaMH Ha BOIPOCHI KOMUCCUHM HE MOXKET MOJIHO PACKPBITh CYIIIHOCTDH BBITOJIHEH-
HOM paOoTbI; HEMOCIEe0BATEIbHO U3JIaraeT MaTepHall, He YMEeT TECHO YBS3bIBaThb TEOPUIO C MPAKTHKOM;
3aTpyAHSETCS C OTBETaMH Ha IMpoOJIEeMHO-OPUEHTHPOBAHHBIE BOIIPOCHI; JOMYCKAET OIMOKH B 0OOCHOBAaHUU
MIPUHSATHIX PEIICHU;

- OLICHKA «HEYJOBJIIETBOPUTEIBHOY» BBICTABISETCS CTYAEHTY, eciu npencrasuin BKP, Ho He oTBeTnn
Ha BOMPOCHI KOMUCCHUH 110 TeMe BhInoJiHEHHON BKP.

Kaxnapiii u3 uneHoB 'OK MoxkeT ucnonb30BaTh MPOTOKOJI, KOTOPBII 3allOIHIETCS UM IIPU BBICTaBIIE-
HUU O1eHOK. OIEHKHN BBICTaBJISAIOTCS B KOHIE 3aceaanusi [ DK OTKpPBITBIM TOJI0COBaHHEM MPOCTHIM 00JIb-
muHCTBOM. PesynbraTsl 3anmtsl BKP 00bsBIISAIOTCS B TOT ke JIeHb mocie o(opMiieHus MpoToKoa 3ace/ia-
uus ['OK.
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Brinycknuky, samurusmemy BKP, pemennem 'DK npucpamBaercs kBanmmbukamms Oaxanasp 1o
nanpasnenuio 15.03.05 Koncmpyxmopcko-mexunonozuseckoe obecnevenue MauuHOCMpOUMensHulx npous-
goOCme, Mpopumo 7exnoro2us MauuHoCmpoerus U Bpy4aeTcs JUIIOM.

JIMILI0M € OT/IMYHEM BbIIAeTCs BBUTYCKHUKY IPH OJHOBPEMEHHOM COOIOACHHH CICAYIOMMX YCIOBUIMA:
BCE OIICHKH, YKa3aHHBIC B NPHJIOKEHHH K JUIUIOMY, SBJLTIOTCS OLEHKAMH (OTJIIMYHO» M «XOpOLIO»; BCE
OLIGHKH 110 Pe3yJ/IbTaTaM roCyAapCTBEHHOH HTOIOBOH aTTeCTalMy SB/ISIOTCH OLEHKAMH «OTIHYHOY»; KOJYe-
CTBO OLEHOK «OTIMYHO», BK/IIOYas OLEHKH MO pesy/ibraTaM rocylapCTBEHHOH MTOroBolf arrecTanH, co-
crasiser He MeHee 75 % oT o01ero KonrM4ecTBa OUeHOK, YKa3aHHBIX B IMIPUIOKEHUH K JHILUIOMY.

Kaxpas samura BeIycKHOM KpanuduxkauuonHo#i paboTel M clada rocyAapCTBEHHOTO 3K3aMeHa
oopMIIseTCs OT/AENBHEIMY IPOTOKOIAMH. B 3THX NPOTOKONIAX yKa3BIBAKOTCS KOIHYECTBEHHEIE NOKa3aTenH
paboThl; oTMeyaeTcs 00IIas XapakTepHCTHKA OTBETOB 00Yy4aromerocs; MHEHHE Ipejice/iaTelsi KOMHCCHH H
YICHOB KOMHCCHH; VKa3bIBAlOTCH BBIAB/ICHHbIE HEJOCTATKH B MOATOTOBKE 00YHArOIMErocs; AEnaeTcs 3amnuch
O [PUCBOCHHU COOTBETCTBYIOWIEH KBaMM(HKAIMM M peKOMeHIauusaX KomuccHd. [IpoToKoMEl moammckiBa-
IOTCS MPEACEIATENIEM H YneHaMH KOMHCCHHA.

Cexperapb KOMHCCHH B HeJelbHEIH CPOK IOCIE TMOCTEAHEro 3acelanus opopMIeHHBIE TPOTOKOIEI
nepejaeT Ha4albHUKY yueOHO-MeToandeckoro ynparneHus. COTpYAHHKH yueOHO-METOIHYECKOTO YIpaB-
JICHUS 10 aKTy MpHeMa-TIepeavd MepeaarT MPOTOKOMBI COTMACHO rpaduKy cladd JOKYMEHTOB B apXuB,
BKP xpanuTcs B apXxuBe YHHBEPCHTETA.

CocraBuresnu:
% A.H. Ilonsxos

Wcu pacuughpoera nodnucu

NOGRNCEH pacuubposka nodnucy
3aseayrommii Kapeapoi
TEXHOJIOIHH MaHHOCTPOCHHUA MeTal 0 a6arunaroumx CTaHKOB " KOMIIJICKCOB
A H. lNonsxos
HERMENOTANUE KaDeOpbr W pacuugposka noonucu

ITpencesarens METOAHYECKOH KOMHCCHH

15.03.05 KoHCTPYKTOPCKO-TEXHOIOrHYECKOe gcneqerme MallHHOCTPOUTEILHEIX IIPOU3BOJICTE
A.H. ITonsgxos

KOO  HAUMEHOSANUE Mﬁoﬂ PAcuupPOeka noonucy
CornacosaHo:

Hupexrop AKH A.H. Ceprees

HAUMEHOSAKIE haryIemema (uncmumyma) nodmuce /S pacuudposxa nodnucu

3apenyrownii oraenom hopMrpoBanns Go ay4HOH 00paboTKH HOKYMEHTOR
g H.H. Buranuesa
Ce

pacuupposka nodnucu
YnonHoMOUEHHBIH 110 KayecTBY A3pOKOC KOI'0O HHCTHUTYTA
< /d A.M. Yeproycopa
nodnlicy pacuugiposxa nodnucu
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Ipuiioxkenne A
(cmpaBouHOE)

Kadenpa «TexHomoruss MalmmHOCTPOCHUS,
METau1000pabaThIBAIONINE CTAHKU U KOMIUIEKChD)

YrBepxaato:
3aB. kadenpoii [Tomskos A.H.
« » 2018 r

BbA30OBOE 34A/[AHHUHE
HA PACYETHO-IIPOEKTHPOBOYHBIE PAEOTbI

CTYIEHTY Becenogy Anexcanopy Heanosuuy

(daMuus, UM, OTYECTBO, FPyIIa

10 KypCcaM NUCHMILINH:
1. HpoepaMMHoe obecneyenue asmomamusupoeannoco NpoeKmupoearus

2.0cnosvl mexnono2uu MAUMUHOCMIPOEHUA

3. Texnonozcus MAUMUHOCMPOERUA

4, Cmanounas mexnonio2udeckas OCHACMKA

5. Ilpocpammuposanue 0Opabomku Ha CMAHKAX C YUCLOBbIM NPOCPAMMHBIM YRPABIeHUeM

HNcxoauple qaHnHbIe

JieTanb

[To muctutunae «lIpocpammmuoe obecneuenue asmomMamusupoBaAHHO20 NPOEKMUPOBAHUSL)
pa3paboTarb:
1. 3D-mo0enn oemanu

2. C ucnonv3oeanuem accouuamuenvlx 6uoos evinoanums 2D uepmedsc oemanu

[To nucuuninae «OcCHO8bl MEXHOI02UU MAUIUHOCIPOEHUL)
paspaboTarh: cneyuanbHoe npucnocodieHue
1 Boinoanumo ananu3 KOHCMPYKUUU 0emaiu U mpedosanuil K ee u3z0maosieHuio

2 Onpedenums mun npou3s00cmea

3 Botnoanume ompadomky KOHCmMPYKyuu 0emanu Ha mexHoa02u4HoCnb

4 Bviopamos 6uod ucxo0Hoii 3a20moeKu U Memoo ee u320moeieHus

5 Boinoanums 060cnosanue u 6b100p mexHo102uiecKux 0a3

6 Boiopamv memoowvl u Koiuuecmeo HeodX00UMbIX nepexo0os 00padomku

7 Bviopame cpedcmea mexnonocuueckozo OCHAWeHus Onepayuil

8 Cpopmuposamev mexnonozuuecKuil Mapuipym u32omosieHus oemaeil

9 Pazpabomams uepmeiic 3a20mo6Ku ¢ mexXHUYECKUMU MPeOOCAHUAMU K ee U320MO6IEHUI0 U mpex-
MEPHOIL M0OebI0

ITo mucuunnnune «/Ipoexmuposanue cmanoyHOU MEXHOIO0SUYECKOU OCHACMKU»
pa3paboTarh: cneyuaibHoe npucnocooienue
1. Boiopams mun npucnocoonenusn:

1.1 Onpedenums cxemy dazuposanus

1.2 Boiopamp ycmanoeounbwle 31eMeHmul

1.3 Paccyuumamu nozpeutnocms yCmano6Ku

2. Pa3pa60mamb KOMNROHOBKY U 6blNOJIHUMb pacuem cuji:

2.1 Boiopams KOHCHMPYKUUIO 3AHCUMHOZ0 MEXAHUIMA

2.2 Paccuumams Korgppuyuenm 3anaca
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2.3 Boiopams munogyr cxemy ycmano8Ku

2.4 Paccuumamo ycuue 3aKpenieHus

3. Botnonnume 3D-mo0enb npucnocobdenus ¢ demanvio

4. Boinoinumo yepmedic ¢ He0OX00UMBIMU BUOAMU U PA3PEIAMU

5. Ilpouzeecmu pacuem Ha MOYHOCMb

[To nuctumuiune «lIpocpammuposanue 06pabomKu Ha CMAHKAX C YUCTIOBbIM NPOCPAMMHBIM YNPAGLeHU-

em»
pa3paboTarh:

1. Ynpasnawwyw npocpammy Ha 00HY u3 onepayuil

2. Pacuemno-mexHonozuueckyro Kapmy na onepayuto (nucm gpopmama Al)

ITo JUCHUITIINHC «Texuonozus MAUWUHROCMPOEHUA)

paspabomams: MeXHOI02UYECKUI NPOUECC U32OMOGIeHUA 0emaiu

1 Buloop ucxoonoii 3a2omoexku

2 Bvioop u obocnosanue mexnoiocuueckux 0a3

3 @opmuposanue mapuwipymnozo TII

4 Boioop cpedcme mexHono2ui4ecKko20 OCHAWeHus onepayuil

5 Onpeodenenue npunyckog u mMexiconepayuoHHuIX pamepos

6 Haznauenue peixcumos pezanus u onpeoenenue Hopm 6pemeHu

7 Koncmpykmopckaa wacmo

8 Ynpasnarwaa npozpamma ona cmanka ¢ 411y

9 dkonomuueckas uacmo

10 Cneyuanvnas uacmeo

Koncynomanmul no pazoenam:
IIpoepammmuoe obecneyenue asmo-
MAmMu3upoBaAHHO20 NPOEKMUPOBAHUS

U Il Hukxumuna

MOJIITUCH

HpoexmupoeaHue CMAHOYHOLU MexHOo-
JN02UYECKOU OCHACMKU

N.0. damunus

A. A. Cepecun

O CH

IIpoepammuposanue oopabomxu Ha
CMAHKAX ¢ YUCTIO8bIM NPOSPAMMHBIM
ynpaegneHuem

N.0. Gammms

A. A. Tepenmoes

MOJIITUCH

Texnonoeus MAUMUHOCMPOEHRUA

N.0. damunus

A.H. I'onuapos

MOJITUCh

N.0. damunus

Pyxogooumens
BKP A.H. I'onuapos
MOATNCH N.0. Gamunus
Jlama evioauu 3a0anus « » 20 T.
3aoanue npursan K UCNOTHEHUIO « » 20 r
A.U. Neanos
MOIIHCH N.0. ®amunus
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IMpuaoxenune b
(o0s13aTeIbHOE)

YTrBepxaaro:
3aBenyromnuit kadeapoit
TEXHOJIOTMY MAIIMHOCTPOCHUS,
MeTaJI000pabaThIBAIOIINX CTAHKOB
1 KOMILJIEKCOB
A.H Ilonsikos
« » 20 T

3AJJAHHUE
HA BBINOJIHEHUE BbINYCKHOI KBATH(PUKANMOHHONH PadoThI

Crynenty IlerpoBoii Anactacuu IOpbeBHe

¢)aMHJ’IPI}I, nMs, OTYECTBO

110 HAPABJICHUIO TTOJATOTOBKHU 15.03.05 KoHCTpYKTOPCKO-TEXHOIOTUYECKOE 00eCTIeueHnEe Mallu-
HOCTPOUTEIIBHBIX TPOU3BOJICTB

KO, HAHMCHOBAaHHUEC

1 Tema BKP  Texnosiormueckasi mnoaroroska npousojacrtsa aerajau 207-50-011 - «Kopmyc

HUKHA"

2 Cpoxk cmauu crygpeatoM BKP « 30 » wmas 2020 r
3 Uenb u 3amaun BKP  KoHCTpYKTOpPCKO-TEXHOJIOTHYECKOE 00ecreueHre MPOU3BOICTBA AETAIN

207-50-011 — «Kopryc HWKHUN» TpeOyeMOoro Ka4ecTBa B YCTAHOBICHHOM 00bEME.

TexHonornyeckas noJroToBKa IIPpOU3BOJICTBA. HpOCKTI/IpOBaHI/Ie YCTAHOBOYHOI'O HpI/ICHOCO6J'IeHI/IH u

KOHTPOJIbHOH onepanuu. Pa3paboTka cnensonpoca .

TeXHHUKO-3KOHOMHYECKOE 000CHOBAHHE pa60TbI.

4 Vicxonubie nanusie Kk BKP  Pabouwnii ueprex aeranm.

O6mwem Boinycka — 1200 wt/rox;

Pexum paboThl yuacTka — 2-X CMEHHBIH

5 HepequL BOIIPOCOB, MOAJICIKAIITUX paspa60TKe

5.1 TexHonoru4eckas moAroToBKa mpou3soactea aeranu 207-50-011 — «Kopryc HUKHHI

5.1.1 AHayu3 KOHCTPYKIIMHU JETAJIU U TPeOOBaHUM K €€ U3TOTOBJICHUIO

5.1.2 Onpenenenue TMna NPOU3BOACTBA

5.1.3 OtpaboTKa KOHCTPYKIIMH JIETAJIM HA TEXHOJOTUYHOCTh

5.14 BI:I60p BHJIa UICXOJHOM 3arOTOBKH M METOJIa €€ U3rOTOBJICHUS

5.1.5 ObocHOBaHME U BBIOOP TEXHOJIOTHUECKUX 0a3

5.1.6 Bb160op METOIOB M KOJIMUYECTBA HEOOXOAUMBIX MEPEX0I0B 00pabOTKH

5.1.7 BeiOop cpe/iCTB TEXHOJIOTHUECKOTO OCHAIICHHUSI ONepaluii

5.1.8 ®opmupoBaHKe MapIIPyTa U3TOTOBJICHUS ACTAIN

5.1.9 PazMepHbIii aHAJIN3 IPOEKTUPYEMOTO TEXHOJIOTHYECKOTO MpoIiecca

5.1.10 Ha3nauyenue pexxuMoB 00pabOTKU

5.1.11 HopMupoBaHHe TEXHOJIOIMUECKOTO IpoLecca

5.1.12 Pa3paboTka ympaBJISFOIIEH MPOrpaMMbI

5.1.13 IlpoekTHpOBaHUE YCTAHOBOYHOTO NMPHUCIIOCOOIEHHSI U KOHTPOJIBHOM onepanuu

5.1.14 PacueT ¥ NpOEKTHPOBAHNE YCTAHOBOYHOTO MPUCTIOCOOICHUS

5.1.15 IIpoekTupoBaHuE KOHTPOJIBHOM ONEpaLin

1 5.1.16 CrertBonpoc

5.1.17 Texuuko-3koHOMHUYECKOE 000cHOBaHme BKP

5.1.18 3akmroueHue

5.1.19 Crimcox UCHoJIb30BAHHBIX UCTOYHHUKOB

5.1.20 ITpunoxenus




6 Ilepedyens rpaduueckoro (MILTIOCTPATUBHOTO) MaTepHasia

6.1 Kopnyc HrKHuUM (3aroTOBKa) A2x1
6.2 Kopnyc HuxHMI (4epTex) A2x1
6.3 CxeMBI TEXHOJIOTHUYECKHUX HaJIaI0K Alx4
6.4 Kapra nanangku cranka ¢ UITY Ha 00paboTKy neranu Alx1
6.5 Ilpucnoco6eHre yCTaHOBOYHOE Alxl
6.6 CxeMa KOHTpPOJIs A2x1
6.7 Cneusornpoc Alx1
6.8 TeXHUKO-IPKOHOMHUYECKHE MOKA3aTEeIN Alxl

7 KoHCynbTaHThI, C YKa3aHUEM OTHOCSIIUXCS K HUM paznaesiam BKP

7.1 DxoHOMHYECKAS YACTh

Paxmatynnun A.A.

7.2 Ynpasistoiasi nporpaMmma s cranka ¢ UIy

['onuapos A.H.

7.3 KoHTpoJibHas onepanus

Kamenes C.B.

I[aTa BbLAA4YM U IMOJTYYCHHA 3aJaHUA

PykoBoautens BKP  « » 20 1.

A.A. Ceperun

MOAIHUCH

CryneHT « » 20 T

WHHLMAIBL, haMUIHs

A.1O. IletpoBa

MOAIUCH

JlaTa BBIMOTHEHUS CTYICHTOM 33/IaHHs KOHCYJIbTaHTa
DKOHOMHYECKA] YaCTh  « » 20 r.

MHHLMAIBI, (haMUIHs

P.P. PaxMaTtyiuinn

MOJIITUCH

Yrpapagonias nporpaMma

HWHHALHUAJIBI, (l)aMl/lJll/ISI

A.H. 'oguapos

WHUOHAJIBI, (l)aMI/IJ'[PISI

C.B. Kamenesn

s crtanka ¢ YIIY  _« » 20 1.
oAU CH
KoHTtposbHas onepanus_« » 20 1.
MOINUCH
« » 20 1.

MHHULMAIIbL, (haMUITUs

TOJIITUCH

MHHULMAIIbL, (haMUITUs
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