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1 O01mMe moJ10KeHu s

[lenpr0 rocy1apCTBEHHONW UTOTOBOM aTTECTALIMH SIBJSIETCS 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 KOMIIETCHITUSIMU

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

Kon HanmeHnoBanue KOMIIETEHIIUHA/WHIUKATOPHI
KOMIIETEHIIUN

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YHHBepcaJbHbIMH KoMIeTeHuusamu (YK):

YK-1 |CnocodeH ocylecTBJSITh MOUCK, KPUTHYECKHIT aHATIHU3 U +
CHHTe3 HHGOPMaIIUKM, IPUMEHATh CUCTEMHbIH MOAXO0/1 51
pelleHus MOCTABJEHHBIX 32/1a4

YK-1-B-1 Ilpumensier ¢punocodckre 0CHOBBI TTO3HAHUS U +
JIOTMYECKOTO MBILIJICHHSI, METObI HAYYHOI'O IO3HAHUS, B TOM
YHCJI€ METO/Ibl CUCTEMHOIO aHAJIN3A, JUIsl PEIICHUS
NIOCTaBJICHHBIX 3a/]a4

VYK-1-B-2 OcymiecTBisieT KpUTUYECKUI aHaJIN3 U CUHTE3 +
UH(pOpMaLIKK, TOJIyYeHHON U3 pa3HbIX HCTOYHUKOB
VYK-1-B-3 IloHnMaeT OCHOBHbIE 3aKOHOMEPHOCTH U IJIaBHbIE +

0COOEHHOCTH COLIMATIBHO-UCTOPUUECKOTO Pa3BUTHSL Pa3IMUHbIX
KYJBTYP B 9THYECKOM U (HHIOCO(CKOM KOHTEKCTE

VYK-1-B-4 Ilpumensier meToas! cOopa, XpaHeHHS, 00pabOTKH, +
nepeaayn, aHajiu3a U CuHTe3a HH(POPMAIMU C UCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHI JIJIs1 pEeLIeHMsI TIOCTABJIEHHBIX
3a1a4y

VYK-1-B-5 ®opmynunpyeT u apryMeHTUPYET BbIBOJIbI U +
CYXJIEHUS, B TOM YHCJe ¢ IPUMEHEHHEM QHII0coPpCcKoro
MOHATUMUHOTO anmnapara

VYK-1-B-6 ®opmynupyeT cOOCTBEHHYIO TPa’KAaHCKYIO U +
MHPOBO33PEHUYECKYIO MO3ULIHAIO C ONIOPON Ha CUCTEMHBIN
aHanmu3 GUI0CO(PCKUX B3IJISI0B U HCTOPUUYECKUX
3aKOHOMEPHOCTEH, MTPOIIECCOB, SIBJICHUM U COOBITUI

YK-2 |Cnocoben onpeeasiTb Kpyr 3aay B paMKax +
MOCTABJICHHOM LeJIM M BHIOUPATH ONTUMAJIbHBIE CTIOCOOBI
UX pelleHus, HCXO0AS U3 1elCTBYIOIIMX PABOBLIX HOPM,
HMEIOIINXCSl PeCYPCOB M OTPaHUYeHUId

VK-2-B-1 IloHumaer Ki1accu4eckyro CTpYKTYpy IPOEKTa C +
Y4€TOM ONTUMH3ALUHU PECYPCHOTO 00eCcTIeYeH s, CIOCOOBI
IIPEJICTaBICHMSI IPOEKTA

YK-2-B-2 ®opmynupyeT 1nenu u 3a1a4u MpoeKTa, +
CTPYKTYpPHUPYET 3Tallbl IPOLlecca OPraHU3aii MPOEKTHOM

JIEATEIbHOCTH

VYK-2-B-3 IlpumeHsieT 3J1eMeHThI aHAIN3a, TNIAHUPOBAHUS U +

OILICHKH PUCKOB I BEIOOpA ONTUMAaNIbHOM CTpaTeruu
pa3BUTHSI U 0OOCHOBAHUS YCTOMYHMBOCTH MIPOCKTA

YK-2-B-4 B paMkax meiu mpoeKTa OIHpaeTcs Ha MPaBOBbIC +
HOPMBI OCHOBHBIX OTPACIIEN POCCUKCKOIO 3aKOHOAATENIbCTBA
IIPU NTOCTAHOBKE 11eJIei ¥ BbIOOpE ONTUMAIIBHBIX CIOCO00B UX




Kon

HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

JOCTIDKEHUS; 00J1a1aeT HaBbIKAMH MCIIOJIb30BAHUS
HOPMAaTUBHO-TIPABOBBIX PECYpPCOB B pa3pabOTKe U peau3aluu
MIPOEKTOB

YK-3

Cnoco0eH oCcylmecTBJIATH COUMAJIbHOE B3aMMO/IeliCTBHE H
peajin30BbIBATH CBOIO POJIb B KOMAH/Ie

YK-3-B-1 Ilonumaet 3¢ppeKTHBHOCTH UCTIOIB30BAHMS
CTpaTeruvi KOMaHTHOTO COTPYIHUYECTBA [Tl TIOCTHKEHUS
TIOCTABJICHHOM IIEJTH, OIPEICIISIET CBOKO POJIh B KOMAaHJIe

YK-3-B-2 I'enepupyet ujero, BEIOMpaeT HarpaBlieHHE
Pa3BHUTHS €€ B IIPOCKTE C y4ETOM BUIOBBIX XaPAKTEPUCTUK U
OCYIIECTBJISICT COLUAIBHOE B3aUMOJIEHCTBHE IIOCPEICTBOM
pacnpesieNeHus IPOSKTHBIX POJIed B KOMaHIe

YK-4

Cnoco0eH ocyliecTBJIATH 1€10BYI0 KOMMYHHMKAIUIO B
YCTHOH U MUCbMEHHOH (hopMax HA rocyapCcTBEHHOM
si3bike Poccuiickoii @enepannu 1 HHOCTPAHHOM(BIX)
si3bIKe(ax)

YK-4-B-1 BeiOupaet Ha rocyJapcTBEHHOM ¥ HHOCTPAaHHOM (-
BIX) SI3bIKAX KOMMYHHKATHBHO MTPHUEMIIEMBIA CTHIIH JIETIOBOTO
oOmeHus, BepOaabHbIe U HeBepOaIbHBIC CPEACTBA
B3aMMOJICHCTBHS C MAPTHEPAMU

YK-4-B-2 Bezer nenoByro KOMMYHUKAIIMIO B TUCBMEHHOM U
IEKTPOHHON (hOpMe, YIUTHIBASE OCOOCHHOCTH CTHIIUCTHKHU
O(pUIMATBHBIX U HEO(UIIUATBHBIX [TUCEM, COLTUOKYIbTYPHBIC
pasnuunst B popmare KOppeCroHICHIIMN Ha TOCY1apCTBEHHOM
U MHOCTPAHHOM (-BIX) SI3bIKAX

YK-5

Cnoco0eH BOCIPpUHUMATDH MeKKYJIbTYPHOE pa3HooOpa3ue
o01mecTBa B COUATbHO-HCTOPHUYECKOM, ITHYECKOM U
(pui1ocopckoM KOHTEKCTAX

VYK-5-B-1 IlposiBisier TonepaHTHOE BOCTIPUATHE COLUAIBHBIX
U KyJbTYPHBIX PA3IMUUl, YBaXKUTEIbHOE U OepexHoe
OTHOLICHHUE K HCTOPUYECKOMY HACIEANIO U KYJIbTYPHBIM
TpajuLUsIM

VYK-5-B-2 JleMOoHCTpUpPYET YBaXXUTEIbHOE OTHOILIEHHE K
HUCTOPUYECKOMY HACJIEINIO U COLMOKYJIBTYPHBIM TPAJIULIMAM
Pa3IMYHBIX COLMAIBHBIX IPYIII, ONUPAIOIIEECs HAa 3HAHUE
ATANOB UCTOPUYECKOTO pa3BUTHUSA POCCUU B KOHTEKCTE
MHUPOBOH UCTOPHUHM U KYJIBTYPHBIX TPAIULUN MUPA, BKIIOYast
MHUPOBBIEC PEIUTUH, PHIOCOPCKHUE U ITUUECKHUE YICHUS

YK-5-B-3 Haxoaut u ucnonab3yeT HeOOXOIUMYIO st
CaMOpPa3BUTHS U B3aUMOJEHUCTBUS C IPYTUMHU JIFOJIbMHU
UH(GOPMAIIHIO O KyTbTYPHBIX OCOOCHHOCTSIX U TPAIHIIHSIX
Pa3JIMYHBIX COUUAIBHBIX TPYIIII

VYK-5-B-4 Co3HatenbHO BHIOMpAET IEHHOCTHBIE OPUEHTUPHI U
IPaXXAaHCKYIO MMO3ULIMIO; apTYMEHTHPOBAHO 00CYKIaeT U
pemaet npodIeMbl MUPOBO33PEHUECKOT0, OOIIECTBEHHOTO U
JMYHOCTHOT'O XapakTepa

YK-6

Cnoco0eH ynpasasiTb CBOMM BpeMeHeM, BLICTPAUBATD H
peau30BbIBATH TPAEKTOPHIO CAMOPA3BUTHS HA OCHOBE
NPUHLIMIOB 00Pa30BaHNs B TeYeHHe BCeil JKU3HU




Kon

HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YK-6-B-1 IlonnmaeT BaHOCTh TUTAHUPOBAHHUS LIEIICH
COOCTBEHHOM JIEATEIILHOCTH C YYETOM YCJIOBHUH, CPEJICTB,
JIMYHOCTHBIX BO3MOKHOCTEH, 3TANIOB KapbEPHOTO POCTA,
BPEMEHHOM MEPCIEKTUBBI Pa3BUTHS JEATEIBHOCTH U
TpeOOoBaHUI pbIHKA Tpy/ia

+

YK-6-B-2 Peanu3yer HaMedeHHBIC I C YIETOM YCIOBHH,
CPEJCTB, IMYHOCTHBIX BO3MOKHOCTEMN, ITAIIOB KAPHEPHOTO
pocTa, BpEMEHHOI MepCIeKTUBbI Pa3BUTHSA JESITEIbHOCTH U
TpeOOBaHUI pbIHKA Tpy/ia

YK-6-B-3 JleMoHCTpUpYeT HHTEPEC K yueOe U UCIIOJIb3yeT
MIPEIOCTABIIIEMbIC BO3MOXXHOCTH JJIsI TPHOOPETEHUST HOBBIX
3HAHUU U HABBIKOB

YK-6-B-4 Kputnuecku onieHnBaeT 3(h(HheKTHBHOCTh
MCIIOJIb30BAaHNS BpEMEHH IIPU PEILICHUH ITOCTABJICHHBIX 3a/1a4

YK-7

Cnoco0eH noaaep;KuBaTh N0JKHbIN ypOBeHb GPU3NYeCKOM
MOATOTOBJIEHHOCTH AJI5 00ecreYeHUs MOJTHOCHHOMH
COUMAJIBbHOM U MPOodecCHOHAIBLHOM 1eATeTbHOCTH

YK-7-B-1 CobimroiaeT HOpMBI 3J0pOBOTO 00pasa KHU3HH,
UCTIOJIB3Ysl OCHOBBI (PM3UYECKOM KYJIBTYPBI JJIsi OCO3HAHHOTO
BbIOOPA 3/10pOBbecOEpEraroInuX TEXHOJIOTUI Ha BCEX
YKM3HEHHBIX 3Talax Pa3BUTHUs JIMYHOCTH

VYK-7-B-2 Bribupaet panmoHaibHbIe CITIOCOOBI ¥ IPUEMBbI
popUIAKTUKH MMPOdEeCCHOHATBHBIX 3a00JICBaHUH,
NCUX0(U3MIECKOTO M HEPBHOIMOITMOHAIILHOTO YTOMJICHHS HA
paboueM MecTe

YK-8

Cnoco0eH co31aBaTh U NOJAEPKUBATH B MOBCEIHEBHOM
7KH3HHM M B IPO(eCCHOHAIBHOM JeATeJbHOCTH 0e30IacHbIe
YCJI0BHS KU3HEIesITeIbHOCTH [JIsl COXPAHEHUsI IPUPOIHOM
cpeabl, odecnevyeHust yCTOMYMBOIO pa3BUTHS 001ecTBA, B
TOM 4YHCJIe IPH YIPo3e U BOSHUKHOBEHUH Ype3BblYaiiHbIX
CUTYAlUil U BOCHHBIX KOH(JIHKTOB

YK-8-B-1 ®opmupyeT KyabTypy 0€30macHOro 1
OTBETCTBEHHOTO [TOBE/ICHUS B TIOBCETHEBHOM JKU3HU U
npodeccuoHaNbHON JesTeNIbHOCTH, oOecnieunBasi Oe30macHble
U/ KOM(OPTHBIE YCIOBUS JKU3HEACATEIbHOCTH, TPYy/ia Ha
paboyeM MecTe, B T.4. C TOMOIIBIO CPEJCTB 3AIIUTHI

VK-8-B-2 Hcnonb3yeT nprueMsl nepBoii HOMOIIH, METOAbI
3aIIUTHI B YCIOBUSX YPE3BBIYANHBIX CUTYAlIM M BOCHHBIX
KOH(JIUKTOB

YK-8-B-3 UnenTndunupyeT yrpo3sl (OIIacCHOCTH) MIPHPOTHOTO
Y TEXHOTE€HHOT'O NPOUCXOKIAECHUS ISl )KU3HEIEATENbHOCTH
YEJIOBEKa U IPUPOIHOM Cpebl

VK-8-B-4 B ciiyuae BO3HUKHOBEHHS Ype3BbIYAHHBIX CUTYAIHH
Y BOCHHBIX KOH()JIUKTOB MPUMEHSET METObI 3aLIUTHI
JKU3HEACATEIBHOCTU YEJIOBEKa, IPUHUMACT Y4acTUE B
CIIacaTeIbHBIX U HEOTJIOXKHBIX aBAPUHHO-BOCCTAHOBUTEIIBHBIX
MEPOINIPUATHSIX




Kon

HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YK-9

Cnoco0eH ucnoJb30BaTh 6a30Bble Ae(eKkTo0ornuecKne
3HAHHUSA B COIMAJIBLHON U IPodecCHOHAIbHOI cdepax

+

YK-9-B-1 IlonnMaeT 0cOOCHHOCTH Pa3BUTHSI YEIOBEKA C
OrpaHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBbSI

+

YK-9-B-2 JleMoHCTpHUPYET TOTOBHOCTh MPUMEHATH 0a30BbIC
nedekroaornyeckue 3HaHMs, TPUHIUIIBI, METOJIBI B
COLMAIBHON U mpodeccHoHaNbHOM chepax

YK-10

Cnoco0eH npuHUMATH 000CHOBAHHbIE SIKOHOMUYECKUE
penleHNs B pa3JIM4YHbIX 00J1aCTAX KU3HEIeSITEJIbHOCTH

YK-10-B-1 BrisiBnisier 1 000CHOBBIBAET CYIIHOCTb,
3aKOHOMEPHOCTH SKOHOMHYECKUX MPOIIECCOB, OCO3HAET UX
IPUPOIY U CBA3b C IPYTUMHU IPOLIECCAMH; TOHUMAET
CoJIepKaHUe U JIOTHKY TTOBEJICHUS Y KOHOMHYECKUX CyObEKTOB;
UCTIOJIB3YET MOJyYCHHBIC 3HAHUS U1 (OPMUPOBAHUS
COOCTBEHHOM OIIEHKH COLMAIIbHO-9KOHOMHUYECKUX MPOOIeM U
NPUHATHS apTyMEHTHPOBAHHBIX SKOHOMUYECKUX PEIICHHUH B
pa3nuyHbIX chepax KUZHEAEATSIbHOCTH

VYK-10-B-2 B3BemieHHO OCYIIECTBIISIET BHIOOP ONTUMAIBHOTO
croco0a pemeHns (PMHAHCOBO-PKOHOMHUYECKOH 3a/1auu, C
Y4ETOM MHTEPECOB SKOHOMUYECKHUX CYOBEKTOB, PECYpPCHBIX
OTpaHMYCHUH, BHEITHUX U BHYTPEHHUX (PaKTOPOB

YK-10-B-3 [TonnmaeT nmocieacTBus IpUHAMAaEMbIX
(MHAHCOBO-?KOHOMHUYECKHX PELICHUH B YCIOBUIX
c(hopMUPOBABIICHCS IKOHOMUYECKOMN KYJIBTYPBI; CIIOCOOEH,
ONMPAsCh Ha MPUHIUIIBI XU METObI DKOHOMHUYECKOTO aHAJIMN3a,
KPUTHYECKH OLICHUTH CBOM BBIOOp C y4eTOM 00acTu
KU3HEJESATEIbHOCTH

YK-11

CnocodeH (popMupoBaTHL HETEPNUMOE OTHOIIEHHE K
NPOSIBJICHUSIM IKCTPEMHU3Ma, TEPPOPU3Ma,
KOPPYNIMOHHOMY NMOBEIEeHUIO U MPOTHBO/AEICTBOBATH UM
B PO eCCHOHATBHOM 1eATeJIbHOCTH

VK-11-B-1 [ToHumaeT cyniHOCTh 9KCTPEMH3Ma, TEPPOPHU3MA,
KOPPYILIUUA U OCO3HAET UX HETaTUBHbBIE MTOCIE/ICTBUS B
COLIMAJIbHBIX, SKOHOMHUYECKHX M JIPYT'HX Ipolieccax o01ecTna

VYK-11-B-2 CobntogaeT HOpMBI IipaBa U MOpaJid, IPUMEHSET
NPaBOBBIE HOPMBI U TIPEYCMOTPEHHBIE 3aKOHOM MEPHI IO
IPOTUBOACHCTBUIO KOPPYNLIMOHHOMY TMOBEACHUIO U
HEHTpan3aIiii KOPPYIITHOHHBIX MPOSBICHUN

VYK-11-B-3 Unentudunupyer yrpo3sl U IpOsIBIECHUS
IKCTPEMH3Ma, TEPPOPHU3MA, CIIOCOOCH MTPOTHBOICHCTBOBAT UM
B IpOoeCCHOHATILHOM 1eITeIbHOCTH

odomenpodeccnonaabubiMu kKomnereHuusamu (OIK):

OIIK-1

Cnoco0eH NpMMeHSATH COBpPeMeHHbIe IKOJIOTHYHbIe U
0e3omacHbIe MeTO/bl PALIHOHATBHOI0 HCIOJIb30BAHMS
ChIPbEBbIX U JHEPreTHYECKUX PECYPCOB B
MAIIMHOCTPOCHHH

OIIK-1-B-1 3HaeT coBpeMeHHbIE HKOJIOTMYHBIE U O€30TacHbIe
METO/Ibl HCIIOJIB30BAHUS ChIPBEBBIX U DHEPIETHUUECKUX
pPECYpPCOB B MAIIMHOCTPOEHUH




Kon

HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-1-B-2 PanuoHanbHO UCHOJIB3YET CHIPHEBBIE U
SHEPreTUYECKHUEe PeCypChl B MATMHOCTPOESHUHU

+ +

OIIK-1-B-3 IIpumMeHsieT COBpEMEHHBIE SKOJIOTMUHBIE U
0e30IacHbIe METO/Ibl PALIMOHATIBHOIO MCII0JIb30BaHMS
CBIPBEBBIX U JHEPIE€TUUYECKUX PECYPCOB B MAIIMHOCTPOECHUNU

+ +

OIIK-2

Cnoco0eH NpoBOAUTH AHAJIN3 3aTPAT HA o0eclevyeHmne
NAeATeJIbHOCTH MPON3BOJACTBEHHBIX MOApAa3aeJIeHHil

OIIK-2-B-1 AnanusupyeT cTaThM 3aTpaT Ha 0OECIIeYCHUE
JIeATEIbHOCTH POU3BOICTBEHHBIX MOIpa3/ieJICHUMI

OIIK-2-B-2 PaccunTtbIBaeT 3aTparhl Ha 0OecreueHne
JeSITeIbHOCTH TPOU3BOICTBEHHBIX MOPa3Ie/ICHUH

OIIK-2-B-3 Pa3pabarbeiBacT peKOMEHIANUN IO ONTHMH3AIII
3aTpat Ha oOecreueHre AeATEIbHOCTH MPOU3BOICTBEHHBIX
MOApa3ICICHUIM

OIIK-3

Cnoco0eH BHeIPSITH U 0CBAMBATH HOBOE TEXHOJIOTHYECKOe
o0opyaoBaHue

OIIK-3-B-1 M3y4aer npuHLHUIIBI U peanu3zyembie (pu3nuecKue
METO/IbI PabOThI, YCTPOHUCTBO, TEXHUYECKUE TTapaMeTPhI
TEXHOJIOTHYECKOTro 000pyI0BaHuUs

OIIK-3-B-2 AHanu3upyeT TEXHUYECKYIO TOKYMEHTAIIHIO,
COITPOBOKIAIOILYIO TEXHOJIOTHYECKOE 000pyI0BaHHE

OIIK-3-B-3 Pa3pabarbiBacT METOAMKH SKCILTyaTalluu
TEXHOJIOTUYECKOT0 000Py10BaHHUSI

OIIK-4

Cnoco0eH KOHTPOJMPOBATH U 00ecleYnBATH
MPOU3BOICTBEHHYI0 M YKOJIOTHYECKYH0 0€30MacHOCTh Ha
padouunx MecTax

OIIK-4-B-1 U3yuaet akTopbl NPOU3BOACTBEHHOM 1 3KOJIOIMYECKOM
0€30M1acHOCTH MAaIlIMHOCTPOUTENIHHOIO IPOU3BO/ICTBA

OIIK-4-B-2 3HaeT HOpMaTUBHBIE TPEOOBaHUS K
IIPOM3BOJICTBEHHOM 1 KOJIOrMUYECKON 6€30MacHOCTH
MaIIMHOCTPOUTEJILHOTO IPOU3BOICTBA

OIIK-4-B-3 Pa3pabarbIiBacT MEpONPUATHS 110 00ECIICUCHUIO
IPOU3BOACTBEHHON M HKOJIOTUYECKOH O€30IacHOCTH
MaIIMHOCTPOMUTEIBHOTO POU3BO/ICTBA

OIIK-5

CnocofeH HCNOJIb30BATH OCHOBHbIE 3aKOHOMEPHOCTH,
AelicTByIOIIUE B MpoLiecce U3roTOBJICHUSI
MAIIMHOCTPOUTEIbHBIX H3/IeJINI TPeOyeMoro KauecTna,
32/IaHHOT0 KOJIMY€eCTBA MPHU HAUMEHBIINX 3aTpaTax
00111eCTBEHHOT'0 TPY/Aa

OIIK-5-B-1 3HaeT OCHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHOMEPHOCTH, JIEHCTBYIOIINE B MIPOLIECCE N3TOTOBJICHUS
MAIIMHOCTPOUTENBHBIX U3JEIINN

OIIK-5-B-2 ®opmynupyeT 3a1a4y U3rOTOBICHUS
MAaIIMHOCTPOUTEIBHBIX U3/IeNUil Ha (OPMATILHOM SI3bIKE
MaTeMaTUKH U PU3UKU

OIIK-5-B-3 IlpumMeHsieT ecCTeCTBEHHOHAYYHBIE METO/IbI JIJIs
W3TOTOBJICHHS MAIIMHOCTPOUTEIIBHBIX H3JIEIHI TPeOyeMoro
KauecTBa, 3a/IaHHOTO KOJIMYECTBA MTPU HAUMEHBILIUX 3aTpaTax
00IIIECTBEHHOTO TPY/ia




Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD

Kon HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI
KOMIIETEHIIUH
roCyJ1apCTBEHHbIN samura BKP
9K3aMeH
OIIK-6|Cnoco0eH MOHUMATH NPUHIUIIBI PA00THI COBPEMEHHBIX + +
HHPOPMALMOHHBIX TEXHOJOTHI U HCNOJIb30BATH X I
pelieHus 3a/1a4 npogeccuoHaNbHOM /1esiTeIbHOCTH
OIIK-6-B-1 Omnpenenser cBsi3b COBPEMEHHBIX + +
UH(POPMALIMOHHBIX CHCTEM C 337a4aMH MPO(dhecCHOHATEHON
JeSITeIbHOCTH
OIIK-6-B-2 M3yyaet npuKIaJaHble TPOrPpaMMHBIE CPEICTBA + +
JUIs pelIeHus 3a1a4 Npo(ecCHOHAIBHOM NesITeIbHOCTH
OIIK-6-B-3 Pemraer 3agaun nmpodeccnoHaIbHOM e TEIEHOCTH + +
C MCII0JIb30BaHUEM IPUKJIAIHBIX IPOrPaMMHBIX CPEJCTB U
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUI
OIIK-7 |CnocobeH y4yacTBOBAThH B pa3padoTKe TeXHUYECKOM + +
AOKYMEHTAIlUH, CBA3AHHOM ¢ NPOo(ecCHOHATBbHOU
JeSITeIbHOCTBIO
OIIK-7-B-1 Onpenensier cocTaB TEXHUYECKON JOKYMEHTAILIUH, + +
CBSI3aHHOU C MPO(heCCHOHATILHON AEATEIbHOCTHIO
OIIK-7-B-2 N3y4aer ciocoObl 1 METOABI pa3pabOTKH + +
TEXHUYECKOH JIOKYMCHTAIINH, CBSI3aHHOH C MpodeccHoHAITBHON
JeSITETIbHOCTHIO
OIIK-7-B-3 Pa3pabarbIBacT TEXHUYECKYIO JOKYMEHTALUIO, + +
CBSI3aHHYIO C NMPO(eCcCHOHANBHOM NesITeIbHOCTHIO
OIIK-8|Cnoco6en yuacTBOBaTh B pa3padoTke 0000MEHHBIX + +
BAPMAHTOB pellleHUs! NPo0JieM, CBA3aHHBIX €
MAIIMHOCTPOUTEIbHBIMH NIPOU3BOACTBAMHM, BbIOOpE
ONTUMAJILHBIX BAPDMAHTOB NPOrHO3MPYEMBbIX NOCIeICTBUI
pelIeHs] HA OCHOBe X aHAJIM3a
OIIK-8-B-1 Pa3pabarbsiBaeT 0000111EHHBIE BApUAHTHI pEIICHUS + +
po0JieM MalIMHOCTPOUTENbHBIX TPOU3BOJICTB
OIIK-8-B-2 Ananu3upyet nociaeCTBHs peleHust mpodiem + +
MaIIMHOCTPOUTENIbHBIX TPOU3BOJICTB
OIIK-8-B-3 OcymecTBiser BBIOOpP ONTUMAaIbHBIX BApUAHTOB + +
IPOrHO3UPYEMBIX MOCIIEJCTBUI pelieHus npooiem
MAIIMHOCTPOUTENIBHBIX TPOU3BOJCTB
OIIK-9|Cnoco0eH yyacTBOBaTh B pa3padoTke NPOEKTOB H3/1eJHii + +
MAIIHHOCTPOEHHUS
OIIK-9-B-1 Ananu3upyet KOHCTPYKTUBHBIE OCOOEHHOCTH + +
W3/1eJIMH MaTMHOCTPOEHUS
OIIK-9-B-2 PaccMmaTtpuBaeT METO bl IPOSKTUPOBAHUS U3IETUI + +
MaIIMHOCTPOCHUS
OIIK-9-B-3 Pa3pabarbiBaeT IpOeKThl U3AEITHI + +
MaIIMHOCTPOEHUS
OIIK- |Cnocoben pa3padaTbIBaTh AJITOPUTMbI 1 KOMIIBIOTEPHbIE + +
10 NPOrpamMMbl, IPUTO/HbIE VI NPAKTHYECKOr0 PUMeHEeHHU s
OIIK-10-B-1 ®opmanu3zyer 3a1auu npodheccCHoHaIbHOM + +
NEeSTeIbHOCTH, TPeOyIOIIHNe NCIOJIb30BaHUs KOMIIBIOTEPHBIX
TEXHOJIOTHI
OIIK-10-B-2 Pa3zpabaTsiBaeT anropuTMBbI ISl IPAKTHIECKOTO + +
IPUMEHEHHUS B IPOPeCcCHOHATBHOMN IesITeIbHOCTH




Kon

HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-10-B-3 Pa3zpabaTbiBaeT KOMIIBIOTEPHBIE TPOTPAMMBI JIsI
NPaKTHYECKOTO MPUMEHEHUS B TPO(ECCHOHATBHON
JeSITeIbHOCTH

+ +

npodeccuonaibHbIMu KoMnereHuusavu (I1K):

IMK*-1

Cnoco0eH y4acTBOBaTh B IOCTAHOBKE IieJieil MPoeKTa
(mporpaMmbl), ero 3aa4 Npu 3a{aHHBIX KPUTEPHUSX,
nejeBbIX QyHKUMSAX, OTPAHNYEHUAX, B pa3padoTke
CTPYKTYPbI H MX B3aUMOCBs3el

[TIK*-1-B-1 ®opManu3yeT NpeAMETHYIO 33149y IS €€
pellIeHus C UCTOIb30BaHIUEM aBTOMAaTH3UPOBAHHBIX CUCTEM
MOJICJIUPOBAHUS

[1K*-1-B-2 Pa3pabarbiBaeT pacueTHbIC MOJICIIU B
ABTOMATH3UPOBAHHBIX CHCTEMaX MOJCIMPOBAHHUS

[1K*-1-B-3 Ucnosnb3yer aBTOMATU3UPOBAHHBIE CUCTEMBbI
MOJICJIMPOBAHMS IS BBISIBIICHUS B3aMOCBSI3€H MapaMeTpoB,
HCIIOJIb3YEMBIX B peliaeMoi IpeIMETHOM 3a/1aue

IK*-2

Crnoco0eH k pa3padoTKe NPOEKTHBIX PeLICHUH M0
PaccTaHOBKE OCHOBHOI'O M BCIIOMOIaTeJIbHOI0
000py10BaHHS TEXHOJIOTMYECKOr0 KOMILJIeKca
MeXaHOCOOPOYHOr0 y4acTKa

[1K*-2-B-1 AHanu3upyeT UCXOAHbIE TaHHBIE /U1 Pa3paboTKu
MPOSKTHBIX PEIICHUH TEXHOJOTHISCKOT0 KOMILIIEKCa
MEXaHOCOOPOYHOr0 y4acTKa

[TK*-2-B-2 PaccyuThIBAET KOJIMUYECTBO OCHOBHOI'O U
BCIIOMOTaTeNIbHOTO 000PYI0BaHUS TEXHOJIOTUYECKOTO
KOMILJIEKCAa MEXaHOCOOPOYHOT'0 YJacTKa

[TK*-2-B-3 Pa3pabatrbiBaeT NpOEKTHbIE PELICHUS 11O
paccTaHOBKE OCHOBHOTO M BCIIOMOTATEIbHOTO 000PYIOBAHUS
TEXHOJIOTHYECKOT0 KOMILIEKCa MEXaHOCOOPOUYHOr0 yyacTKa

[TK*-2-B-4 ®opmupyeT KOMILIEKT MPOEKTHOW JOKYMEHTAIHH
M0 TEXHOJIOTHYECKOMY KOMIUIEKCY MEXaHOCOOPOUHOTO
yyacTKa

IK*-3

Cnoco0eH k aHau3y, BbIOOPY, NPOCKTHPOBAHUIO M
BHEJIPEHHIO CPeICTB AaBTOMATH3AIMH U MeXaHU3AIUH
TeXHOJIOTHYEeCKHMX NPOLECCOB MAIIMHOCTPOUTEIbHOI O
MPOU3BOJICTBA

[TK*-3-B-1 Pa3zpabarsiBaeT 1 popMymupyeT npesiosKeHus 1Mo
aBTOMATHU3alMK U MEXAHU3ALMH TEXHOJIOTHYECKHUX IIPOLIECCOB
MEXaHOCOOPOYHOTO MMPOU3BOJCTBA

[1K*-3-B-2 BrisaBisier HanOosee TpyA0EMKUE IPUEMBI U 3HAET
MIPUHIIMIIBI BBIOOpA CPEACTB aBTOMATU3aLMN U MEXaHU3ALUU
IIPY BBIIIOJHEHUH TEXHOJIOTUYECKHX, TOBEMHO-
TPAHCIIOPTHBIX U OTPY304HO-PA3TPY304YHBIX ONEpaLui

[TK*-3-B-3 CocraBnsieT TeXHUYECKHE 3aJaHNs Ha pa3padoTKy
CPEJICTB aBTOMATU3AIMH U MEXaHU3AIMH1 TEXHOJIOTHUYEeCKUX
IPOLIECCOB

[1K*-3-B-4 Ha3nauaeT TpeOOBaHUS K CPEICTBAM
aBTOMAaTH3allMi ¥ MEXaHHU3allMH TEXHOJOTMUECKUX, IOABEMHO-
TPAHCIOPTHBIX, MOTPY30YHO-PA3TPY30UHBIX ONEparuit




Kon

HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

IIK*-4

Cnoco0eH K KOHCTPYHPOBAHUIO TUIIOBBIX CJIOKHBIX U
HETHIOBBIX HeJIbHBIX METAJIOPEKYIIUX JIe3BUHHBIX
HHCTPYMEHTOB

+ +

[TIK*-4-B-1 ®opMupyeTr UCXOIHbIE TaHHbIC, HEOOXOIUMBIC JIS
KOHCTPYUPOBAHHS TUTIOBBIX CIIOKHBIX M HETHUITOBBIX HEIBHBIX
METALIOPESKYIIHX JIC3BUHHBIX HHCTPYMEHTOB

[1K*-4-B-2 BrinoaHseT mpoBEpOYHBIC PACUESThI TUITOBBIX
CJIOKHBIX Y HETUIIOBBIX LEJIbHBIX METAILIOPEKYIINX
JIe3BUMHBIX HHCTPYMEHTOB

[1K*-4-B-3 Brimoaasier pabodyre 4epTeKu TUIOBBIX CIOKHBIX
Y HETUTIOBBIX IEJIbHBIX METAIUIOPEKYIIHX JIC3BUHHBIX
WHCTPYMCHTOB

IIK*-5

Cnoco0eH k mMpoBeIeHUIO PadoT M0 aHATU3Y U
NMPOEKTHPOBAHNI) THOKUX MPOU3BOJACTBEHHBIX CHCTEM B
MAIIMHOCTPOEHUH

[1K*-5-B-1 Boibupaer ontuMaabHble IPOrPAMMHBIE CPEIbI IS
yIpaBJIeHUs] THOKUMHU TPOU3BOICTBEHHBIMH CHCTEMaMH

[TK*-5-B-2 Pa3pabaTbiBaeT HHCTPYKIUHU IO TPOTrPAMMHOMY
00CTYKMBAaHUIO THOKHMX TPOU3BOJICTBCHHBIX CHCTEM

[TK*-5-B-3 Ucnonb3yeT cnenuain3upoBaHHbIe TIPOTpaMMHbIE
MPOJIYKTHI JIs1 SMYJISIIIMU Tporiecca paboThl THOKHUX
IIPOU3BOJCTBEHHBIX CUCTEM

[TK*-5-B-4 3naet npuHIuIe! paboThl M TEXHUYECKHE
XapaKTEePUCTUKU MOJYJIeH TMOKUX MPOU3BOJCTBEHHBIX CUCTEM

IMK*-6

Crnoco0eH k ob6ecnie4eHuI0 TEXHOJIOTUYHOCTH, BHIOOPY
3aroTOBOK M Pa3padoTKe TEXHOJOTHYECKUX MPOLECCOB
U3rOTOBJICHUS IeTajleili MAIIMHOCTPOEHUS HU3KO U
CpeHel CJI0KHOCTH

[TK*-6-B-1 AHanu3upyeTr TeXHOJIOTHYHOCTh KOHCTPYKIIUU
JieTajIell MaIIMHOCTPOECHHMSI HU3KOM U CPETHEN CIIOKHOCTH

[TK*-6-B-2 Pa3pabareiBaeT npeanoKeHus 0 H3MEHEHHIO
KOHCTPYKIMH JeTaJIel MAIIMHOCTPOCHUSI HU3KOW U CpEeTHEN
CJIO’KHOCTH C LIEJIbIO MOBBIIICHHUS] X TEXHOJIOTHYHOCTH

[TK*-6-B-3 OmnpemensieT THIT TPOU3BOJICTBA M BHIOMPAET
CHocoObl U3rOTOBJICHUSI 3arOTOBOK JeTanel MalllMHOCTPOCHUS
HU3KOHM U CpEIHEN CII0KHOCTH

[TK*-6-B-4 Ananu3upyer TexHHUUECKUE TpeOOBaHNU,
NPEIbSBIISIEMBIE K IETANISIM MAITHHOCTPOCHUST HU3KOH 1
CpEIHEN CIIOKHOCTHU

[TK*-6-B-5 Beibupaet cxeMbl 6a3upOBaHUS U 3aKPETUICHUS
3aroTOBOK JI€TaJIEN MAIIMHOCTPOEHUS HU3KOW U CpeaHeEn
CJIO)KHOCTHU

[TK*-6-B-6 Brioupaer TeXHOIOTHUYECKOE 000PYIOBaHHE,
MHCTPYMEHT U MPUCIIOCOOIeHHE, HEOOXOAUMBIE ISt
peanu3ayy pa3paboTaHHBIX TEXHOJIOIMYECKUX MPOLIECCOB
W3TOTOBJICHMS JI€TalIe MAalIMHOCTPOEHUSI HU3KOM U CpeHEN
CJI0KHOCTH




Kon

HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO

HCIIBITaHUSA, B XO04€ KOTOPOIo

npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETEHIIUH

roCyAapCTBEHHBIN
JK3aMEH

samura BKP

[1K*-6-B-7 PaccunThiBaeT TEXHOJIOTMUYECKHE PEKUMBI
TEXHOJIOTUYECKUX OIepalvii U3roTOBICHUs JeTanen
MAaIIMHOCTPOEHUs] HU3KON U CPEIHEN CI0KHOCTU

+

+

ITIK*-6-B-8 PaccuntpiBaeT cuiibl pe3aHust mpu o0paboTke
3arOTOBOK J€TaJIel MAIIMHOCTPOCHMSI HU3KOU U CPEIHEN
CJIO)KHOCTH

[TK*-6-B-9 Pa3pabarpsiBaeT TEXHOJIOTHYECKHE OTEPAIIUU
M3TOTOBJICHUS JETalICi MAaITMHOCTPOCHUS HU3KOHM U CpetHer
CJIO’)KHOCTHU

IIK*-7

Cnoco0eH K KOHTPOJII0 TEXHOJIOTHYEeCKUX MPOIECCOB
NMPOM3BO/CTBA JeTalieil MAIIMHOCTPOEHHSI HU3KOM H
cpe/iHel CJI0KHOCTH M YIIPaBJIEHUI0 HMH

[TIK*-7-B-1 KontponupyeT cobito/iIeHue TEXHOJIOTUYECKOM
JUCLUIUINHBI IIPU peau3alii TEXHOIOIMYECKHUX MPOLIECCOB
W3TOTOBJICHMS J€TANIEH MAIIMHOCTPOEHUSI HU3KOM U CpeIHEN
CJI0KHOCTH

[1K*-7-B-2 Pa3pabatsiBacT npeioKeHus 1mo
MIPEIYNPEKACHUIO U JTUKBUAIMH OpaKka B H3TOTOBICHUU
JieTajeil MaIIMHOCTPOCHHSI HU3KOM U CPEIHEH CII0)KHOCTH

[TIK*-7-B-3 KoppeKkTupyeT TeXHOJIOTHYECKYIO JOKYMEHTAIHIO
JieTajei MallMHOCTPOCHMsI HU3KOHM U CpeJIHEN CII0KHOCTH

IMK*-8

CnocobeH k pa3padoTKe TEXHOJIOTHI 00padOTKH HA
CTAHKAX € YMCJIOBBIM MPOTPAMMHBIM yIPaBJIeHHEM C
HCMOJIb30BAHMEM ABTOMATH3HPOBAHHBIX CHCTEM
NMOJATOTOBKH YNPABJSIOIIHX MPOrPaMm

[1K*-8-B-1 Ananmu3upyer u pa3zpadarbIBaeT ¢ MPUMEHEHUEM
CAD-cuctem npeanokeHus Mo MOBBIILIEHUIO
TE€XHOJIOTMYHOCTH KOHCTPYKLIUHU JeTajieil, 00pabaTbIBaeMbIX Ha
CTaHKaX C YMCJIOBBIM IPOIPAMMHBIM YIIPABJIECHUEM

[TK*-8-B-2 Pa3pabarsiBaeT 1 peiakTUpyeT ¢ IPUMEHEHUEM
CAD-cuctem 21€KTpOHHBIE MOZIEIH 3JIEMEHTOB
TEXHOJIOTUYECKON CUCTEMbI, HEOOXOAUMBIE /ISl pa3paboTKU
YIPaBJIAIONIUX POTPaMM ISl CIIOKHBIX Onepanuii o0padoTku
3aroTOBOK Ha CTaHKaX € YHCJIOBBIM IPOrPaMMHBIM
YIPaBIEHUEM

[TK*-8-B-3 IIpumensier CAM-cucreMy Juisi COCTaBJICHUS
YIIPaBJIAIOLIMX IPOTPaMM CJIOKHBIX Oneparuii o0padoTku
3aroTOBOK Ha CTaHKaX € YHCJIOBBIM IPOrPaMMHBIM
YIPaBIEHUEM

[1K*-8-B-4 Bemonasier oTnaaky ¢ npumeneaneM CAM-
CHCTEM YIPABJISIOMIUX MPOrPaMM IS CII0KHBIX OIlepanuit
00pabOTKH 3ar0TOBOK Ha CTAaHKAX C YUCJIOBBIM IPOTrPaMMHbBIM
ylpaBJIeHUEM

IK*-9

Cnoco0eH k onpeaeneHHIO NOTPeOHOCTH
MPOU3BOJACTBCHHOI'0 YYaCTKa B HHCTPYMEHTAX M
IMOJATOTOBKE JAaHHBIX AJH COCTABJICHUA JOKYMEHTOB AJIA
NPOeKTHPOBAHNS, M3TOTOBJIEHUA U NPHOOPeTEeHUS
HHCTPYMEHTOB

10




Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD

Kon HanmenoBanue KoMIeTeHIIUNA/MHIUKATOPHI
KOMITETECHITHH
FOCYAAPCTBEHHEIH | 0 pyp
9K3aMeH
[TK*-9-B-1 CocTaBnsieT HOMEHKJIATypy HHCTPYMEHTOB JIJIs + +
W3TOTOBJICHHSI WJIA IPUOOPETEHHSI
[TK*-9-B-2 Pa3pabarsiBaeT TEXHHUECKHUE 3aJaHHS HA + +
NPOCKTHUPOBAHUE, H3TOTOBJIICHUE HITH IPHOOpPETCHUE
WHCTPYMECHTOB
[1K*-9-B-3 Pa3pabarpiBaeT cocTaB HHCTPYMEHTAIBHOTO + +
OCHAIIIEHUS pa0OYUX MECT
IIK*- |Cnoco0eH kK nmpoBeIeHNI0 HHCTIEKIIHOHHOT0 KOHTPOJIS + +
10 c00.110/1eHU sl TeXHOJIOTNYeCKOi JUCHMIJIMHBI U pa3padoTkKe

METOAMK KOHTPOJIA U3/1eJIMid MAIIMHOCTPOECHUSI HU3KOW U
CpeaHel CJI0KHOCTH

[TK*-10-B-1 Ucnonb3yeT cpencTBa u3MepeHust J1JIst + +
MIPOBEJICHUS KOHTPOJIS TApaMETPOB U3ICITHI MAITHHOCTPOCHUS
HU3KOH U CpeIHEN CII0KHOCTH, U3TOTABIMBAEMBIX Ha PA0OYHMX
MecTax

[1K*-10-B-2 Mcnonb3yeT METOJUKH KOHTPOJIS U U3MEPEHHIA + +
U3/eIMH MalIMHOCTPOCHUS HU3KOH U CpeJHEN CII0KHOCTH,
M3TOTaBJIMBAEMBIX Ha padOYHMX MecTax

[1K*-10-B-3 BeibupaeT nocienoBaTenbHOCTb U YCIOBHS + +
MIPOBEJICHUS KOHTPOJIS U3/ICITHIA MAITMHOCTPOSHUS HU3KOH U
CpeJIHEH CIIOKHOCTH

[1K*-10-B-4 OnpenensieT COOTBETCTBUE XapaKTEPUCTHK + +
M3rOTABIMBAEMBIX M3/ICINH MAaIIMHOCTPOCHHS HU3KOU U
CpeIHEe! CII0)KHOCTH TOCYIapCTBEHHBIM, OTPACIEBBIM
CTaHAapTaM, CTaHAapTaM MPEINPHUITHIH, KOHCTPYKTOPCKUM U
TEXHOJIOTHYECKUM JIOKYMEHTaM

[IK*- |Cnoco0eH Kk mpoBeAeHHIO padoT MO MPOEKTHPOBAHMUIO + +
11 Mo/ieJield M MOCTAHOBKE HA MPOM3BOIACTBO U3/1e/Ui,
HM3roTaBJIMBaeMbIX METOJaMH AJJUTHBHBLIX TEXHOJIOI Wil

[1K*-11-B-1 IIpoexTupyer KOHCTPYKIIUU HECIOKHBIX U3JIEIUI + +
aJJINTUBHOTO NPOU3BOJICTBA

[1K*-11-B-2 3HaeT 10CTOMHCTBA U HEAOCTATKH Pa3IMUHBIX + +
METO/IOB aTUTUBHBIX MPOU3BOJICTB

[1K*-11-B-3 BeiOupaeT aaiuTUBHBIC TEXHOIOTUH TSI + +
dbopMo0Opa3oBaHUs HECTOXKHBIX H3IACIUN aJTUTHBHOTO
MIPOM3BOJICTBA

I[IK*- |Cnoco0eH K NpoeKTHPOBAHUIO TEXHOJIOTHYECKOI0 + +
12 OCHAIICHUsI Pa00YMX MeCT MeXaHo00padaThIBAIOIIETro
NPOU3BOACTBA

[1K*-12-B-1 Pa3pabarbIBaeT IUIaHUPOBKU PAOOYMX MECT + +
MexaHooOpabaThIBaIOIIEro MPOU3BOICTBA

[1K*-12-B-2 Pa3zpabaTbIBaeT TEXHUYECKHE 3a/IaHUS HA + +
MPOSKTUPOBAHUE OCHACTKH M HECTAHIAPTHOT'O 000PYIOBaAHUS
pabounx MecT MexaHo0OpabaTHIBAIOIIETO MPON3BOACTBA

[1K*-12-B-3 Pa3pabarbIBaeT TeXHUYECKHE 33/TaHUS HA + +
POEKTHPOBAHUE CPE/ICTB aBTOMATHU3AIIUN U MEXaHU3AIIUH
pabounx MECT MEXaHO0OpabaTHIBAIOIIETO MTPOU3BOJICTBA
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OO6mas TPyI0EMKOCTh TOCYJapCTBEHHONW WMTOTOBOWM AaTTECTAIIMHM COCTABISICT 6 3a4ETHBIX €IUHHII
(216 akagemMHUYECKUX YaCOB).

2 CTpyKTYypa rocyiapcTBeHHOH UTOTOBOM aTTecTaluu

['ocynapcTBeHHass UTOroBas aTTecTanus 10 HampasieHuto noaroroBku 15.03.05 Koncrpykropcko-
TEXHOJIOTNYEeCKOe 00eCIeUCHHE MAIIMHOCTPOUTENIFHBIX IPOU3BO/ICTB BKIIIOYACT:

- N0020MOBKA K cOaye U coava 20Cy0apCmeeHH020 IK3AMEHA,;

- N0020MOBKaA K npoyedype 3auumsl U 3auuma 8blNYCKHOU K8ATUGUKAYUOHHOU pabombi.

3 Coaep:xaHue rocy1apcTBEeHHOr0 3K3aMeHa

3.1 OcHOBHBIE TUCUHMILJIMHBI 00pa30BaTeJIbHOI MPOrpaMMbl U BONIPOCHI, Pe3YJbTATbI 0CBOEHMSI
KOTOPBIX MMEIOT ompeaessiioniee 3Ha4eHne AJsi NpogecCHOHAIBHON 1esiTeJIbHOCTH BBIMYCKHUKA W
o0ecnieyuBaloT (GopMHPOBaHME COOTBETCTBYIOIIMX KOMIIETEHIIM, NpoBepsieMbIX B IpoLecce
roCyJ1apCcTBEHHOI0 IK3aMeHa

«b1./J1.b.4 be3onacnocmb jHcu3HeOesmenbHOCHU)

coomeemcmeyioujue komnemenyuu: OIIK-4

[ToHsATHS «OMACHOCTBY, «0€30MaCHOCTbY. Buibl onmacHOCTE!: IPUPOIHBIE, AHTPOIIOTCHHBIE, TEXHOTeH-
HbIe, TIo0anbHbIe CrcTeMbl Oe3omacHoCTH. Bpen, yiep0, puck — BUIBI U XapaKTepUCTHKH. Upe3BbruaiiHbie
CUTYyallUU — MIOHSATHE, OCHOBHBIE BU/Ibl. [IpHMUMHBI IPOSBICHUS ONTACHOCTH. AKCHOMBI 0€3011aCHOCTH KU3HE-
JeSTebHOCTH. MECTO U poJib 0€30IIaCHOCTH B IMPEAMETHOM 00J1acTH U MPOPECCHOHATBHON
nesrenbHOCcTU. [lonarue TexHocgepsl. CTpykTypa TexHOC(]Eps! U €€ OCHOBHBIX KOMIOHEHTOB. Kpurepuu u
napamMeTpsl 0€30MaCHOCTH T€XHOC(Ephl. BUIbI 1 MCTOYHUKN OCHOBHBIX OMACHOCTEH TexHOc(hepsl U ee OT-
JeTIbHBIX KOMIIOHEHTOB. Kiaccudukanus HeraTuBHbBIX (paKTOPOB MPUPOIHOTO, AHTPOIIOTEHHOTO U TEXHOI'€H-
HOT'O MPOMCXO0KJIeHUs. BpenHble u onacHble HeraTuBHbIE akTophl. [IpenenbHo-10MyCcTUMbIE YPOBHU OIac-
HBIX U BpeJIHBIX ()aKTOPOB — OCHOBHBIE BUJIbl U MPUYMHBI YCTaHOBIIEHUS. [lapameTpsl, XapaKTepUCTUKH OC-
HOBHBIX BPEIHBIX U OMACHBIX ()aKTOPOB CPEIbl OOMTAHHUS YETOBEKa M OCHOBHBIX KOMIOHEHTOB TEXHOC(EPHI.
Bo3zeiicTBue OCHOBHBIX HEaTUBHBIX (PAKTOPOB HA YeNIOBEKa U UX MPEENbHO-A0IyCTUMbIE YPOBHH.
3amuTa 4eaoBeKa U cpesibl OOMTaHUs OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOTHOTO, aHTPOIIOTEHHOTO U
TEXHOTE€HHOI'O IIPOUCX0KAeHUSA. OCHOBHBIE IPUHLUIIBI 3aIUTHI OT ONTacHOCTENH. CUCTEMBI U METOBI 3aLIUThI
YeJlI0OBEKa U OKPYKaoIEl cpe/ibl OT OCHOBHBIX BHJ/IOB ONACHOTO M BPEIHOTO BO3JIEHCTBUS MPUPOIAHOIO, aH-
TPOIIOT€HHOT'0 U TEXHOTE€HHOI'O IPOUCXO0KAEHHS. METObI KOHTPOJISI U MOHUTOPUHIA ONTACHBIX U HETaTUBHBIX
(dakTopoB. MeTozbl onpeaeneHus 30H IeHCTBUS HETaTUBHBIX (PaKTOPOB U UX YPOBHEM.

UpesBbluaiiHble CUTYAllMM U METOJIbl 3aIUTHl B YCIOBUAX MX peanuszauuu. [Topaxaromue GpakTopbl
HCTOYHUKOB YpE3BBIYANHBIX CUTYallM TEXHOTEHHOI'O XapakTepa. XapaKTepuCTHKa Mopaxaromux (GakTopoB
MCTOYHHUKOB UpE3BBIYaWHBIX CUTYAIUI IPUPOJHOTO XapakTepa. MeTo bl MPOrHO3MPOBAHUS U OLIEHKH 00cTa-
HOBKH IIPU Ype3BbIUANHBIX cUTyalusiX. [IpMHIIUIIBI ¥ c1TOCOOBI OBBIIIEHUS YCTOMYMBOCTH () YHKIIMOHUPOBA-
HUS 00OBEKTOB B UPE3BbIUYANHBIX CUTYAIUIX.

«b1./1.b.15.2 MamemamuuecKkuii anaius

coomseemcmaytoujue Komnemenyuu (07131 66100pa ocHosHvlx oucyuniut): OIK-5

Nel BBenenne B MaTeMaTHYECKHIT aHATH3

OcCHOBHBIE TOHATHS TEOPUH MHOMKECTB.

YucnoBsle MOCIEN0BATEIBHOCTH; NPEIET YHMCIOBOM IOCIIEI0BATENIbHOCTH; OCHOBHBIE CBOMCTBA M
MPU3HAKU CYIIECTBOBaHUS IMpenesna; IMpeAesibHble TOYKM; Mpeleld MOHOTOHHOM TMOCiel0BaTeIbHOCTH;
kputepuii Komm cymecrBoBanus npeznena. Ilpexen ¢QyHKIuMM B TOYKE; OJHOCTOPOHHUE IIPENEIbI;
3aMedaTeabHble Mpe/ebl; 0ECKOHEYHO Malible U 0ECKOHEYHO 00JjbIne (QYHKIHUU U TOCIEA0BATEIbHOCTH .
HenpepriBHble GyHKINH, Ki1accU(UKALIMS TOUEK pa3phiBa.

Ne2 JIn¢pdepennuaibHoe ncuncaeHue GyHKIUH 0OTHOM epeMeHHOMH

Huddepenunansl 1 npon3BoaHble: TuddepeHIpyeMOocTh QYHKINN B TOUKE; IPOU3BOIHAS B TOUKE,
middepeHian ¥ UX TEOMETPUUYECKHI cMbIci; npaBwia auddepenuupoBanus; auddepeHunpoBanue
CIIO)KHBIX, HESIBHBIX U MapaMeTpUyecKu 3aJaHHbIX (QyHKIHMH. OCHOBHbIE TeopeMbl AUPPEpEeHINnaTbHOIO
HCYMCIIEHUS U UX NpUiIokeHus: Teopemsl Pois, Jlarpanka n Komm. ITpasuito Jlonurans.
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Ne3 Ilpumenenue auddepeHIUATBHOIO HMCYMCIAEHUS I  HccaeaoBaHuss (QyHKHuUil u
NMOCTPOeHUus rpapuKoB

[Ipu3Hak MOHOTOHHOCTH (YHKIMM, SKCTPEMYMbl (YHKLIMH, HAXOXKICHHWE HauOOJBLIEro U
HAaMMEHBIIETO 3HAYCHUH (PYHKIMU; BBITYKJIOCTh (DYHKIIMU, TOUKH MEepernda; acUMITOTHI rpaduka GyHKIUH.
OOw1as cxeMa uccieoBaHus (GYHKIMU U IOCTPOEHUS ee Tpaduka.

Ne4 UaTerpajibHoe ncunciaeHue GyHKIMH 01HOIM nepeMeHHOM
Heormpenenennslil naTerpain: neppoodpasHasi pyHKIMs, HEONPEIEIEHHbIH HHTErpajl, €ro OCHOBHbBIE CBOM-
CTBa; METO/bl MHTEIPUPOBAHMS; HHTEIPUPOBAHUE PAIIMOHAIBHBIX (DYHKIMI; HHTETPUPOBAHNE HEKOTOPBIX
IPOCTEUIINX UPPALMOHANBHBIX (YHKIHI; UHTErpUpOBaHUE TpUroHoMeTpuueckux (ynkuuil. OnpeneneH-
HBIA MHTETPAJ: CBOMCTBA OMPEIEIIEHHOr0 nHTerpaa; ¢popmyna HeroToHa - JIeiibHuIa; MEeTOabI HHTETPUpPO-
BaHUS; TEOMETPUUECKUE U MEXaHUUYECKUE NTPUIIOKEHUS; HECOOCTBEHHBIE HHTErpaisl 1 1 2 poja.

NeS ®yHKIMM HECKOIbKHX NePEeMEHHbIX
@OyHKIMU MHOTHX NIEPEMEHHBIX: MPEEIIbl, HEIPEPbIBHOCTh; CBOWCTBA HENPEPBIBHBIX QYHKIMI; Tuddepen-
[[MaJl U YaCTHBIC MPOU3BOHBIC (PYHKIIMU MHOTUX IEPEMEHHBIX; TPOU3BOIHAS MO HANPABICHHUIO; TPAJIUECHT;
J0CTaToO4HOE ycioBue fudpepeHuupyeMoctu; 1uddpepeHunpoBaHue CI0KHBIX (GYHKIUI; YaCTHbBIE IIPO-
M3BOJHBIC BBICIIUX MOPSAKOB; SKCTPEMYM (YHKIUU JIBYX MEPEMEHHBIX.

Ne6 YucsioBbie 1 GyHKIMOHATbHBIE PSAAbI

Hucnossle psabl: CXOAUMOCTb U CYMMa YMCIIOBOTO psifa; Kpurepuil Komu; 3HaKOIMOCTOSTHHBIE PsI/IbL;
npu3Haku cxoaumoctu JlanamOepa, Koy, nHTErpanbHbIil IpU3HAK CXOAMMOCTH; pu3HaK Jlelonuma; ad-
COJIFOTHAs M YCJIIOBHAs CXOJMMOCTD; OIEpallUH HAJl PAJAMU.

QOyHKIIMOHAIBHBIE PAIbl, PAaBHOMEpPHas CXOAMMOCTb; IIPU3HAKM DPABHOMEPHOM CXOJUMOCTH;
CTETIEHHBIC PS/IbI, MOWICHHOE MHTErpupoBanue U auddepeHnrpoBanne CTENIEHHBIX PsIoB; psin Teitnopa;
pas3oKeHUue >JIEMEHTApHbIX (YHKIMI B CTENEHHbIE pPs/bl; OLEHKa ¢ nomolbio (opmynsl Teitnopa
MOTPEUTHOCTH MPH 3aMeHEe (DYHKIIMH MHOTOWJICHOM; IPUMEHEHHE PSIIOB K PUOJIMKEHHBIM BHIYUCICHUSM.

Ne7 KpaTHble H KpUBOJIMHEHHbIE HHTEIPAJIbI
JIBOMHOM MHTETpaI: €ro reOMETPUIECKast MHTEPIPETALUS U OCHOBHBIE CBOMCTBA; IPUBEICHUE IBOMHOIO HH-
Terpajia K IOBTOPHOMY; 3aM€Ha IIEpEMEHHbIX B ABOMHOM MHTErpajie; MeXxaHudeckue U pusnueckue npusio-
KEHUS ABOMHBIX MHTerpasioB. KpuBosnHelinble nHTErpaisl; popmyina ['puHa; UHTErpaibl IO MOBEPXHOCTH;
¢dopmyna OcTporpaackoro; ycjaoBHsl HE3aBUCUMOCTH KPUBOJIMHEHHOT0 HHTErpasa oT (POpMBbI IyTH.

Ne8 TuddepenunanbHbie ypaBHEHUSs

OcHoBHble noHATHS. [l depenianbHble ypaBHeHUs TepBoro nopsaka. uddepennmanbabie ypas-
HEHUS BBICIIUX MOPSJIKOB, AOMYyCKaollue NoHWKeHue nopsaka. Juddepenuuanbasie ypaBHEHNs BTOPOTO
NopsiiKa ¢ MOCTOSTHHBIMU K03 durimenTamu. JInneitHble HeoAHOPOAHbIE TU(PepeHINaTbHbIE YPAaBHEHMUS.

Ne9 Teopust moJis

CkassipHbIe U BEKTOPHBIE TOJIA.

Nel0 Teopusi BeposiTHOCTeH

Kombunatopuka. Knaccuueckoe, cTaTUCTHUYECKOE, T€OMETPUUECKOE OIpe/eIeHUe BEPOSTHOCTEH.
BepostHOCTE cyMMBI, ipousBeneHus. opMyna nosHoi BeposiTHocTH. @opmyisl baiteca u beprysm.

JluckpeTHbIE CilydaiiHble BEJIMYUHBI, P pacIpeeleHNs], MaTeMaTHIECKOe 0KMIaHue, TUCIIEpCHs,
CpelHee KBaJpaTH4YeCKOe OTKJIOHeHHE. HempepbiBHbIE CitydaliHble BenM4MHBL. DYHKIHS paclpeeseHus,
muddepennanbHas  QyHKLIUSA, MaTeMaTHYeCKoe OXHJaHUe, AUCIEepPCHs, CpelHee KBaJpaTHYecKoe
oTKJIOHeHHe. Buabl pacnpenenenuii. HopmanbHoe pacnpeniesieHle U ero CBOMCTBO. 3aKOH OOJIBIINX YHUCET.

Nell MaremaTn4eckasi CTATHCTHKA

Crarucrtuka. 3aaya MaTeMaTH4YECKOW CTaTUCTUKU. ['eHepanbHas COBOKYITHOCTh M BbIOOpKa. Bapua-
UOHHBIN psa. CTaTucTHuecKoe pacupeseneHue. OMnupuueckas GyHkuus pacrpeaenenus. [loauron u ru-
crorpaMMa. CTaTUCTUYECKOE OLIEHUBAHUE MTApaMETPOB pacupenesieHus. JJoBepuTenbHbI HHTEPBAI U JOBE-
pUTENIbHASL BEPOATHOCTh. J[OBEPUTENBHBIE UHTEPBAJIBI AJIs [1apaMETPOB CIy4allHON BEJIMYMHBI, paclpese-
JIEHHOW [0 HOpMaJIbHOMY 3aKOoHY. CTaTucTHYeCKHEe METO/Ibl 00pabOTKU IKCIIEPUMEHTAIBHBIX JaHHBIX.

«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 MaTepHAaIbI,
TOIINBO, (utockl. IIponsBoacTBo yyryHa. CyImHOCTh JOMEHHOro mporecca. [IpoayKThl JOMEHHOTO MpOu3-
BOJICTBA U UX IPUMEHEHHE.
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[IpousBoacTBo ctanu. CyliHOCTh Mpoliecca nepeaena yyryHa B craib. [lonydenue craim B MapTEHOB-
CKHUX Te4ax, KUCIOPOJIHBIX KOHBEPTOpAX, deKTpornedax. Pa3nuBka cranu u moixydeHue ciuTkoB. CrocoObl
MTOBBIIICHNS KaYeCTBA CTaJIH.

CylurHoCTh U Co/iepKaHUE TEXHOIOTUYECKUX MPOLIECCOB MOJYUYECHHS! LIBETHBIX METAJJIOB U CIJIABOB Ha
OCHOBE M€JIH, aJJFOMUHMSI, MATHUS U TUTAHA.

2 OCHOBBI JIUTEHHOTO TIPOU3BOICTBA.

OO6mas xapakTepucTUKa JIUTEHHOTO npou3BoacTBa. CrocoObl MmodydeHus OTIMBOK. M3roroBnenue or-
JUBOK B Pa3oBBIX (hOpMax: MECUaHO-TIMHUCTHIX U B 000JTOYKOBBIX (hOpMax, MO BHITUIABISEMBIM MOICIISM.
@OopMOBOYHBIE U CTEP)KHEBBIE cMecH. MojienbHas ocHacTKa. JINTHUKOBAs cucTeMa.

N3roToBneHne OTIMBOK B TOCTOSTHHBIX METAJUTMUECKUX (OopMax: B KOKWIb, IO JaBICHUEM, IIEHTPO-
6exxHbIM criocoOoM. CriennanabHble METOJIbI JIUThS: 3JIEKTPOILLIAKOBOE, BBDKMMAHUEM, C KpHUCTalIn3auen
MO/ JIaBJICHUEM, HETIPEPHIBHOE.

Jlutelinple craBbl U UX CBOMCTBA. M3roTOBIEHHE OTJIIMBOK M3 YyryHa, CTajlH, CIJIaBOB Ha OCHOBE
MEJIH, ATFOMUHUS, Mardus. TeXHUYECKUI KOHTPOJIb B TUTEUHOM IPOU3BOICTBE.

3 OCHOBBI 00PAOOTKH METANIOB JaBJICHUEM.

OO01mmas xapakTepucTrKa 00pabOTKU METAJUIOB JaBieHreM. DaKTOphI, BIUSIONINE HA MJIACTHYHOCTH Me-
Tayta. TeMriepaTypHblid HHTEpBai 00paboTku naBieHueM. OcHoBHBIC BUibl OM/I.

[Tony4yeHnne MamMHOCTPOUTENBHBIX mpoduieil. [IpokaTtHoe mponsBoacTBO. IIpoayKIHs HMPOKATHOTO
npous3BoacTBa. Coprament. IIpokaTtHsie cranbl. [IpeccoBanne u BogoueHuUe.

[Torydenue ¢acoHHbIX 00beMHBI H3aenuil. KoBka. OcHOBHBIC omnepanuu KoBku. OOopymoBaHue s
koBkH. OO0beMHas mramnoBka. CyIIHOCTh U pa3HOBUAHOCTh 00beMHOM mTaMnoBku. O6opyaoBaHue it 00b-
€MHOM IITaMIIOBKU: MOJIOTHI, IPECCHI, TOPU30HTAIIbHO-KOBOYHBIC MAIIIUHBI.

[Tomyuenue u3aenuii U3 IMCTOBOTO U (pacOHHOTO npokaTa. Jlucrosas mramnoBka. PaznenurensHsie u
dopmonsmMensitonme oneparun. OOIacTH MPUMEHEHHS TPOLIECCOB JIMCTOBOW INITAMIOBKH. PaauanbHoe
o0XxaTHe U HaKaTKa.

4 OCHOBBI CBAPOYHOTO NPOU3BO/ICTBA.

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

CBapouHble UCTOYHUKM NuUTaHusA. Pyunas nyrosast cBapka. Tumbsl mBoB. [loaroroBka uznenuil moa
CBapKy. DIIEKTPOIBI JUTsl pYYHOH TyroBoit cBapku. Onpenenenue pexkuMoB cBapku. O00pyaoBaHHUE I PY4-
HOU TyTOBOW CBapKH.

Caapka oy ciioeM (iroca. CBapka B 3aIIMTHOM Ta3e. DIIEKTPOIIIaKoBas cBapka. [itasmennast cBapka.
DnexTpoHHO-Ty4YeBas cBapka. KonTakTHas cBapka. ['a3oBasi cBapka MeTamioB. TepMudeckue criocoObl pe3ku
MeTayuta (Ta30KUCIOpOAHAs, TUIa3MeHHas, ja3epHas). [laiika u HamaBka. TeXHMYECKHl KOHTPOJIb B
CBapOYHOM IIPOU3BOJICTBE.

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

Crioco06bI TPOU3BOCTBA U 00JACTH TPUMEHEHUS U3JIETTUN U3 KOMIIO3UITMOHHBIX MAaTEPHAIIOB.
CriocoOsI MPOU3BOJICTBA M 00JIACTH IPUMEHEHUS U3/IENINi U3 MOJMMEPHBIX MaTepPHAIIOB.
NsroroBnenune n3aenuii u3 pe3MHOBBIX TEXHUYECKUX MATEPHAIIOB.

6 OCHOBBI TEXHOJIOTHH 00paOOTKH METAJIIOB PE3aHUEM.

OcHoBHBIE METOIBI 00pabOTKU pe3anueM. J[Bmxkenus pezanus. [Iporecc cTpyxkooOpazoBanus. SABie-
HUS, COITPOBOKIAIOIINE MPOIECC pe3aHus. M3HOC pexxyliero nHCTpyMeHTa. BiausiHue cMa304HO-0XJaxaaro-
1IEH KUIKOCTH Ha MPOLECC PE3aHUSL.

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

HaznaueHue, TeXHOJIOTHUECKHE BOZMOKHOCTH M KIIaCCU(PUKAILINS CTAHKOB CBEPIUIHHO-PACTOUHOM TPYIITIHL.
dusznyeckas CyImHOCTh U 0COOEHHOCTH Mpolecca nutndoBanus. AGpa3suBHbIE MaTepUAIbI.
HaznaueHue, TeXHOJIOTHUECKHE BOZMOKHOCTH (pe3epoBaHUSI.

«b1./1.5.26 Hopmupoganue mounocmu ¢ MauiuHOCMPOCHUUY

coomsemcmayowue komnemenyuu: OIIK-7-8
CranpnapTuzanusi OCHOBHBIX HOPM B3aMMo3aMeHseMOCTH. OCHOBHBIE CBEJIEHHsS O B3aMMO3aMEHSEMOCTH,
CTaHJApPTH3AIMH ¥ TEXHUIECKUX M3MepeHusIX. OOmIre MOHATHS OCHOBHBIX HOPM B3aMMO3aMEHSIEMOCTH: TOY-
HOCTB, TOTPELIHOCTh U3rOTOBJIEHUS. Bupl norpemnocteit 00padboTku. [IpuurHbI MOSBIEHUS TOTPELTHOCTEH
reOMETPHUECKUX MTapaMeTPOB PIEMEHTOB JeTaneld. Buibl B3anMo3aMeHSI€MOCTH.
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Enunas cucrema n1omyckoB u nocajqok. OCHOBHBIE MOHATHS U TEPMHUHOJIOTHS. Y CJIOBHBIE 0003Haue-
HUS NPEJeNbHBIX OTKIOHEeHU U nocaaok ['IC Ha uepTexax.

OTtkitoHeHus (HOPMBI U PACIIONOKEHHUS MTOBEPXHOCTEN. BiusHue oTKIOHEHHH (POPMBI U pacTIookKe-
HUS TIOBEPXHOCTEH Ha KadecTBO m3jaeiuidi. OTKIOHEHUS U JAOMYCKU (opMbl oBepXHOCTEH. OTKIOHEHUS U
JIOMYCKHU PacIoioXKeHHs oBepXHocTel. Buabl nomyckoB (hopmbl, yciaoBHbIE 0003HaYeHHs. Buabl 1omyckos
PAacIoyioKeHHs! IOBEPXHOCTEH, yciIoBHBIe 0003HaueHus. CyMMapHble OTKJIOHEHUS U JJOITyCKH (DOPMBI U pac-
MOJIOKEHUS TIOBEPXHOCTEH, UX BUJIBI M yCIOBHBbIe 0003HaueHus. HaHeceHue ycCIOBHBIX 3HAKOB JIOMYCKOB
(OpMBI 1 PacIioyIOKEHUS TOBEPXHOCTEH Ha YepTEeKaxX.

[[TepoxoBaToCTh MOBEPXHOCTH, €€ HOpMUpOBaHUE U u3MepeHue. LllepoxoBaTocTe U ee BIUSHUE HA
Ka4ecTBO MOBEPXHOCTH. [lapamMeTps! A1t HOpMHUPOBaHUS MIEPOXOBATOCTH OBEPXHOCTH. BBIOODP mapameTpos
IEpPOXOBATOCTH U MX YHMCIIOBBIX 3HAUeHUH. OO03HAaYEHHSI IIEPOXOBATOCTH MOBEPXHOCTEH.

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

Hopmbl TOUHOCTH NINOHOYHBIX U NUIMLEBBIX coeqnHeHn. CoeanHenus mnoHounsle. [Tocanku mimo-
HOYHBIX COCTUHEHUH. Y CIIOBHBIE 0003HAYCHNS IMTOHOK M HAHECEHUE pa3MepoB Ha yepTexax. CoennHeHNs
nunuessle. [IpsmoOounblie nunneBbie coequHenus. [locanku npsMoOOUHBIX NUIMIEBBIX COSTUHEHUI.
DBOJILBEHTHBIE IUTHLIEBBIE coeinHeHMs. [TocaaKy 3BOIbBEHTHBIX HUTUIEBBIX COCTUHEHUH. Y CIIOBHBIE 000-
3HAQYEHMS IIJIMLEBBIX COCIUHEHUM.

Hopmel TouHOCTH cOEAMHEHUH C IOAIUIUMITHUKAMU KauyeHus. 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 coequHeHui. Pa3HOBUIHOCTH Pe3b0OBBIX coelnHeHul U pe3b0. OCHOBHBIE
napaMeTpsl WIMHAPHIECKUX pe3b0. OOIIIe TPUHITUITB 00eCIIeYeHUsT B3aUMO3aMEHIEMOCTH IMITHHIpUYEe-
cKux pe3b0. Jlomycku u mocagku MeTpuueckux pe3bd. Obo3HaueHne pe3b0OBBIX COSAMHEHUN HA YePTEkKaxX.

JlomycKu yIiioB U IOCaAKU KOHMYECKUX COCAMHEHUN. [I0IyCKH Ha yIiIOBBIE pa3Mepsl. Buibl koHnye-
CKUX COEJMHEHUH U IKCIUTyaTallMOHHBIE TpeOOBaHMs K HUM. B3auMOCBsI3b MEX 1y OTKIIOHEHUSIMHA [€OMET-
PHUYECKHX NTapaAMETPOB KOHUYECKUX coeAMHEHUM. J[0oIyCKN Ha KOHYCBhl. MeToabl U CpencTBa KOHTPOIIS KO-
HUYECKHUX COETMHEHMII.

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 Ocnoebt mexHo102uu MauiuHOCMpPOECHU)

coomeemcmeyiowue komnemenyuu: OIK-7-8

1 OcHoBHBbIe OHATHSA U onpeneeHusi Conepkanue JUCHUILTUHBL "OCHOBBI TEXHOJIOTHH MallllHO-
crpoenus". MainHa, Kak 00beKT Mpou3BoACTBa. [IpON3BOACTBEHHBINH U TEXHOJIOIMYECKHH MPOLECCHI, €ro
sTanbl. TeXHoNornyecKkas XxapakTepucTHKa pa3IMuHbIX TUIIOB Ipou3BocTBa. [loka3aTenu kauecTBa MalIvHBbI.
[TapameTppl TOUHOCTH MamIMHbI, AeTand. CTaTUCTUYECKHE METOJbl UCCIIEI0BAaHUS TOYHOCTH TEXHOJOTNYe-
CKOH ONEpALNH.

2 OcHoBbl Teopuu 0azupoBanus [1010XKEHNUS TEOPETUUECKON MEXAHMKH, COCTABISAIOIIUE OCHOBY
teopun O0azupoBanus. [Tonstus: "06a3upoBanue", "6a3a", "onopHas Touka", "komiuiekt 6a3". Knaccudukaus
0a3 Mo Ha3HAYEHUIO, YUCITY JIMIIAeMbIX CTeNeHel cBOOOIbl, XapakTepy nposiBieHus. [lorpemHocts 6a3upo-
BaHus, ee ompenesneHrne. CuioBoe 3aMblKaHHE, €ro He0OXOJUMOCTh, CIOCOObI OCYHIECTBIEHUS. THUIOBBIE
CXeMbl Oa3MpPOBAHUS.

3 Teopusi pasmepHbIX Heneil PazMepHbie ey Kak OTpakeHHE OOBbEKTUBHBIX 3aKOHOMEPHOCTEH B
KOHCTPYKILIMU MalllMHbI, B Ipoliecce ee coznanus. [Tonarue pazmepnoii nenu. Knaccudukamus pasmepHbIX
ueneil. ®opmupoBaHue MOrPENIHOCTEN 3aMBIKAIONIETO 3B€HA. 3aJaul pacuera pa3MEpHBIX Lienel: mpsmas,
oOpatHast. MeToauka peneHus npsiMoi 1 o0paTHOM 3agaun pacuera. MeToabl JOCTHKEHHUS TOYHOCTH 3aMbl-
KaroIIero 3BeHa pa3MepHoi menu. OCOOEHHOCTH pacdeTa pa3MEpHBIX eNel MU pa3InyHbIX CIocobax J0-
CTHXKEHMS TpeOyeMOl TOYHOCTH 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 MOBEPXHOCTIMU. BinsiHUe BETMUMHBI 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 O0ecneuenne kayecTBa AeTajIeill B Mpolecce HX H3roTOBJIeHUs Tpu 3Tana TEXHOJIOTHYECKOM Orle-
paruu. dopMmupoBaHHE TOTPEUIHOCTH YCTAHOBKM W IMYTU €€ yMeHblIeHUus. [IpuunHbl BO3HUKHOBEHUS
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MOTPEIIHOCTH CTaTUYECKON HACTPOMKH. YTpaBI€HUE TOYHOCTHIO CTATUYECKOW HACTPOWKHU. BiusiHue xect-
KOCTH TE€XHOJIOTUYECKOM CUCTEMBbI, BUOpAINii, COCTOSIHUS PEXKYIIETO HHCTPYMEHTa Ha TOYHOCTh 0OpabOTKH.
AJIan TUBHOE yIpaBJICHHE 00PaOOTKOM.

6 OcHOBBI Ppa3palOTKU TEXHOJOIMYEeCKHUX MPOLECCOB H3IrOTOBJEHHN AeTajeil 3agauu
MIPOEKTUPOBAHMS TEXHOJIOTMUYECKUX IPOILIECCOB HM3TOTOBJICHUS AeTalieil. TeXHONIOrnyHOCTh KOHCTPYKIIUU
u3nenusi. BeiOop MCXOMHBIX 3aroToBoK. BuiOop TexHomormyeckux 6a3. OmnpeneneHue BUIOB 0OpabOTKH.
dopmupoBaHuE TEXHOJIOTHYeckux onepanuii. OpopmiieHre TEXHOIOIHYECKOM T0KyMEHTalUH.

7 OcCHOBHBIE MOJIOKEHUS]I PA3MEPHOI0 AHAJIM3Aa TEXHOJOTHYEeCKHX IPOLECCOB HM3IrOTOBJICHHA
perajieil OCHOBHBIC LIEJM M 3a/la4ll pPa3MEpPHOro aHaiu3a. TexXHOJOTrM4yecKHe ONepaldoOHHbIE pPa3MEpHBIE
1eny. Y TOYHEHUE IOHATUH 3aMBIKAIOIIEr0 U COCTABIIAIONIErO 3BeHa. Bubl 3a/1a4 pacueTa TEXHOJIOTHYECKUX
OTIEpAIIMOHHBIX Pa3MEPHBIX LIENel: MPOEKTHAs U MPOBEPOUHAS.

8 Pacuer TexHOJIOTHYeCKHUX pa3MepHBIX Henel Penienre npoekTHoi 3a1aun pacueTa TEXHOIOrM4e-
CKOI1 pa3MepHOil IIenH ¢ 3aMBIKAIOLIIM 3BEHOM MPUITYCKOM. Perienne npoeKTHON 3a/1auil pacyeTa TEXHOJIO-
FMYECKOM pa3MEpHOH LN C 3aMBIKAOIINM 3BEHOM pazMepoM. KoppeKkTrpoBKa TEXHOIOTHYECKOTO ITpoLiecca
IUIS TOCTUKEHUS TPeOYeMOM TOUHOCTH JIETAIIH.

9 OnpenesieHne pa3MepHbIX NAPAMeTPOB 3BeHbEB TEXHOJIOTHYECKHX pa3MepHbIX nemneii OcooObie
3BEHbS] TEXHOJIOTUYECKUX PA3MEPHBIX 11Tl : 3BEHbsI PUITYCKH, 3B€HbSI OTKIIOHEHUM PacIOI0KEHUSs, 3BEHbS
paanychl HWIMHAPUYECKUX MOBEpXHOCTEN. OnpeeneHue pa3MepHbIX apaMeTPOB COCTABIISIOIINX 3BEHBEB.
Onpenenenre MUHUMAIBbHBIX TPUITYCKOB Ha 00paboTKYy.

10 ITocTpoeHue pa3MepHBIX CXeM TEXHOJOTMYeCKHMX NpoueccoB JIMHEWHbIE, JUaMeTpalbHbIe U
KOMOMHHpPOBaHHbIE pa3MepHbIe cxeMbl. [IpaBuiia onpeeneHus H3BeCTHBIX COCTABIIAIOIINX 3BEHBEB, BbIsBIIC-
HUS 3aMbIKAIOLUX 3BEHBEB Pa3MEPOB.

11 ABToOMAaTH3a1[Usl TEXHOJOTHYECKUX Pa3MepHbIX pacyeToB OCHOBHBIE 3TaIbl pabOTHI C aBTOMa-
TU3UPOBAHHON CUCTEMOU TexHosorndyeckoro pazmepnoro ananuza ACTPA. Hactpoiika cuctemsl. Onucanue
JIeTalii, UICXOIHOM 3arOTOBKH M TEXHOJIOTHYECKOro mpolecca. AHAIU3 pe3yIbTaToB pacyeTa.

12 TexHojornyeckne OCHOBbI CHHM)KeHHsI ceOectouMocTH. BpemeHHble CBSI3U B
Npou3BoOJACTBEHHOM Tpouecce CokpaieHue pacxogoB Ha Martepuaibl. CokpalleHHe pacxoJ0B Ha
3apaboTHyro aTy. CokpalieHne pacxo10B Ha 000pyI0BaHNE, HHCTPYMEHT, SJIEKTPOIHEPTHI0. BpemeHHbIe
CBS3M B IMPOU3BOJCTBEHHOM Tpouecce. OCHOBBI TEXHMYECKOTO HOpMHpoBaHUS. I[lyTu mnoBbImeHUs
IIPOU3BOIUTENILHOCTH. Poslb aBTOMaTH3a1[UM IPOU3BO/ICTBA.

«b1./1.5.30 IIpozpammnoe obecneyenue agmomamuzuposannozo NPOEKmMupoGanus)

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
npoektupoBanusi. CucteMbl mpoekTupoBaHus. CTaauu MPOEKTUPOBAHMUSL.

2. Vcnonb30BaHNe CUCTEM aBTOMATU3UPOBAHHOTO MTPOEKTUPOBAHUS
CucreMbl aBTOMaTU3UPOBAHHOTO NMPOEKTUPOBAHUS, CPEICTBA TPEXMEPHOIO MOJIEIUPOBAHUS, IByXMEPHBIE
CHCTEMbI, OCHOBHBIE HAalPaBJICHUs aBTOMATHU3alluU HH)KEHEpHO-TpadruecKux padoT, cCo3JaHue 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
Mertob! BeIOOpa 00bEKTOB. Mcnonp30BaHne MapKkepoB BbleseHus. [lepemertienrne 1 KOonupoBaHue 00beK-
ToB. DOpMHUpOBaHNE MAaCCUBOB 00BEKTOB. PacTarnBanue, yammHenne u oope3ka 00bekToB. [loctpoenue da-
COK U CKpYTJICHUM.

6. ®opMupoBaHHE TPEXMEPHBIX OOBEKTOB B CHCTEMaX aBTOMATH3HPOBAHHOTO MPOSKTHPOBAHUS
MeTobI TOCTPOEHUS MPOCTHIX TelX. MEeTOAbI MOCTPOEHUS CIOXKHBIX Tell. PenakTupoBanue 00bEKTOB B TpEX-
MEpHOM IIPOCTpaHcTBe. Busyanusaius 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 KOMITAC noa KOHKpETHOTO M0JIb30BATENs; TEOMETPUUECKHE TPUMU-
TUBBI U paboTa C HUMH.
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8. HByxmepnoe yepuenue B KOMITAC-3D
®opMHpOBaHUE MIPAMOIMHENHBIX TEOMETPUYECKUX IPUMUTUBOB. POPMUPOBAHNE KPUBOJIUHENHBIX TEOMET-
pUYECKUX NPUMHUTUBOB. ['eomeTpuueckue B3auMocBsizu 00bekToB. LlTpuxoBka u 3anuBka. Coznanue pas-
MepHBIX Hagnuced. O003HaueHHs Ha YyepTeke. AHHOTHPOBAHUE YepTexa. Vcronp30BaHie PEKUMOB BbI-
6opa 00bekTOB. PegakTupoBaHue ¢ UCIIOJIb30BaHUE XapaKTepHbIX Touek. PazmepHas Mmonudukanus o0bek-
TOB C UCIIOJIb30BAHUE CIIEIUATBHBIX KOMaHI. MeTo/1bl N3MEHEHHUS TIOJ0KEHUSI OOBEKTOB.

9. TeepnorenbHoe moaenupoBanue B KOMITAC-3D
dopmoobpazyrommue onepanuu (mocTpoeHue Aeraneit). BecromorarenbHas reoMeTpus U TpEXMEpHbIE KpH-
Bble. CBOICTBA TpeXMEPHBIX 00bEKTOB. O0IIKe PEKOMEHJAINH 110 TOCTPOSHUIO TPEXMEPHBIX MOJIETICH.

10. Co3nmaHue acCOIMaTUBHOTO YepTexa
Coznanue craHJapTHRIX BUAOB. YpasieHue BuaamMu. OdopMieHne yeprexa: IpOCTaHOBKA pa3MepoB, Iie-
POXOBATOCTH, OMYCKOB (hOPMBI, TEXHHYECKUX TpeOOBaHMIA. 3a110JTHEHNE OCHOBHOM HAIMHUCH.

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

12. Tloctpoenue 3D-cOopox
[Toctpoenue coopouHoii equHuIbl. JJoOaBneHne KOMIIOHEHTa U3 (ailiia, KOMMPOBAaHUEM CTaHJIAPTHBIX U3JIe-
nui. 3alaHie B3aMMHOTIO MOJIOKEHUS KOMIIOHEHTOB. PeakTupoBanue koMmrnoHeHToB. [IpoBepka nepeceue-
HUU KOMIIOHEHTOB.

13. CucTteMbl reOMEeTpUIECKOTO MOICTHPOBAHNUS
Haznauenue cucrem reomerpudeckoro MoaenupoBanus. Knaccudukaius cucreM reoMeTpuuecKoro MoJie-
JIMPOBAHUS: CUCTEMBI KAPKACHOTO, TIOBEPXHOCTHOI'O U TBEPAOTENBHOIO MOJIETMPOBAHHUSI.

14. OG6mue QyHKIIUU CUCTEM TBEPAOTEILHOTO MOJICITUPOBAHUS
OyHKUMM co3aHus IPUMUTUBOB. bynesckue onepauun. 3ameranue. CkUHHUHT. CKpyIJIeHUE UK IUIaBHOE
comnpsikenue. [Tonuarue. OOBEKTHO-OPUEHTHPOBAHHOE MOJiepoBanue. MoaenupoBanue rpanui. [lapa-
METPUUYECKOE MOEIINPOBAHHUE.

15. CrpykTypa npeacTaBieHus: JaHHBIX B CUCTEMaX TBEPIOTENbHOTO MOJIEIUPOBAHHUS
HepeBo konctpyupoBanus (nepeBo CGS). Ctpykrypa nanasix B-Rep (rpannunoe npencrasinenue). CTpyk-
TYpbl JEKOMITO3UIIMOHHON MOJIEJIN: BOKCEJIBHOE MPEACTABICHUE, IPECTABICHNE OKTAHTHOTO JAepeBa, sue-
€4HOE MPECTABIICHUE.

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

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

18. Kpatkue cBeieHHs O IPEACTABICHNN KPUBBIX U MIOBEPXHOCTEH B CUCTEMAaX T€OMETPUUECKOTO MO-
JeJIMPOBAHUS
Tuns! ypaBHenuil kpuBbix. KoHnueckue ceuenus. OpMutoBsl kpusble. Kpusbie besbe. B-crinaitnsl. Tumbl
ypaBHEHU! NoBepxHocTel. bunmuelinas nosepxHocts. JIockyr Kyna. [ToBepxHOCTh besbe.
B-crutaiiHoBast MOBEpXHOCTb.

«b1./1.5.31 Cucmemuvl agmomamu3upo8annozo npoeKmupoeanus mexHo102u4ecKux npoueccos»

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

Paspen 1 Iloxxonmpl K aBTOMAaTW3UPOBAHHOMY IPOEKTHPOBAHUIO TEXHOJOTMYECKHX IIPOLECCOB
[TpoGnembl aBTOMATH3aIMK POEKTUPOBAHUS TEXHOJIOIMUECKUX IpoleccoB. Meros aHanmu3a (axpecaru).
Meton cunTe3a. MeTo1 IpsiIMOro (11ajgoroBOro) MpoeKTUPOBAHUS

Pazpnen 2 Opranuzanus napopmannonnoro odecrneuenus CAIIP TII MudopmarmonHoe obecnieueHue
(UO) na ocnose 6ankoB nanHbix. MO Ha (daitnoBoit ocHoBe. TaOnHITBl pEIIeHN B COOTBETCTBHIA.

Paznen 3 Matemaruueckoe obecrieueHre OCHOBHBIE MOHATHS AUCKPETHOM MaTeMaTHKHU. TabauyuHbIe,
CeTeBble, IEPEeCTaHOBOYHbBIE MOJIEINU. MeTO bl ONTUMU3AIMH TEXHOJIOTHUYECKUX POIIECCOB.

Paznen 4 Jlunreuctuyeckoe oOecrieueHHe SI3bIKM MPOrpaMMHPOBAHUsA. SI3BIKM MPOEKTUPOBAHMUS.
PDM u PLM- cuctemsi.

Pa3nen 5 Cucremsl aBromatusupoBanHoro nporpammuposanus YITY Ilonarue CAII UITY. Tunosas
ctpyktypa CAII UITY. OcHoBHbIE 3Tanbl pa3paOOTKU yHpaBisioleil nporpaMmsl ¢ ucnoib3oBanuem CAII
qIry.
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Pa3nen 6 IIpo6nemsr u nepcnektuBbl pa3Butus CAIIP [Ipo6ieMbr hopmann3anuy TeXHOJIOTHIECKUX
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.

Paznen 2 Buapl TexHomorndeckoii ocHacTku: Kitaccupukanust OCHACTKH 0 CTETICHH CIISITUATA3AIIHH.
[Togpa3saenenne Ha3HAYEHUIO.

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

Paznien 4 Pacuér Heo6X01MMOI TOYHOCTH U CHJI 3aKpeIuieHus: PacyeT TOUHOCTH yCTaHOBKH 3aTOTOBOK
B IMPUCIOCOOJEHUSAX: B MpPU3ME, Ha OMNpaBKe, Ha IJIOCKOCTU. THUIOBBIE YCTaHOBOYHBIE CXeMbl. Pacuer
AJIEMEHTAPHBIX 32)KUMHBIX YCTPOUCTB. CXEMBbI KOHTPOJISL.

Paznen 5 Beibop 0azupyromux 1 KOOpAUHUPYIOIUX YCTpoiicTB: [IpucnocoOnenus ais HanpaBiIeHUs
UHCTpyMeHTa. ONOPHBIE 3JIEMEHTHI.

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
TEXHOJIOTMYECKOW 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 Opzanusayusa npou3zeo0cmea u mexHUKO-IKOHOMUYECKUTI AHANU3 MEXHOI0ZUYECKUX
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 npuHIUMOBI OpraHM3alMy IMPOLECCOB MPOU3BOJACTBa. [IpocTpaHCTBEHHass OpraHu3aLus
MIPOM3BO/ICTBEHHBIX MpoleccoB. OpraHuszanus NpOU3BOJICTBEHHBIX POLIECCOB BO BpeMeHH. Turbl, (opMbl 1
METO/]Ibl OpraHu3aluy Ipon3BoAcTBa. Opranuzanys NOTOYHOIO IPOU3BO/ICTBA.

Ne 3 Opranu3anusi TeXHH4eCKOH MOATOTOBKH NPOU3BOICTBA.

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

Ne4 Opranuzanmsi NpOU3BOACTBEHHON HHPPACTPYKTYPBHI.

PaccMmoTpenue coctaBa HHPPaCTPYKTyphl PEANPHUATHS — UHCTPYMEHTAIBHOTO, SHEPT€TUYECKOT 0, pe-
MOHTHOTI'0, TPaHCIIOPTHO-CKJIAICKOT0, CITYObI MaTepUaIbHO-TEXHUYECKOTO 00eCIIeUeH sI, MApKETHUHTa, TeX-
HUYECKOTO KOHTPOJIS Ka4eCTBA NMPOLYKLIMHU, METPOJIOTUN U IATEHTOBEEHMSI, IOATOTOBKH MPOU3BOACTBA HO-
BOH MPOJYKINH, IUTAHUPOBAHUS U y4eTa, KaJpoBOl M (PUHAHCOBOW /EATEIbHOCTH, COBITA TOTOBOM MPOAYK-
LUN.

Ne 5 Opranuzanusi CHCTeM KayecTBa Ha npeAnpusaATHU. OCHOBBI NPOU3BOJACTBEHHOI0 IJIAHNPO-
BaHUs.

[ToHsTHS M TOKa3aTeNM Ka4eCTBA MPOIYKIIMIO . DBOJIOLHS MPEACTABICHUN 0 KauecTBe. CHCTEMHBIN
MoJIX0/1 K o0ecredeHnto kauecTBa B Poccun u mexxayHapousie cranaaptsl cepun MCO 9000 ITnanupoBanue
Ha MPEANpUaTUr (CYIIHOCTb, BUJbI HA YPOBHE MPEANpUITUS, OU3HEC-TNIAHUPOBAHUE, ONIEPATUBHO - IIPOU3-
BOJICTBEHHOE IIJIaHUpoBaHue). [ nanupoBanne kauecTBa, 3a1auul aHupoBaHus. OpraHu3allMOHHBIE PE3EPBbI
MPEANPUITHS IPOU3BOACTBA. MI3ydeHHne COCTOSIHUS OpraHu3alii NpOU3BOICTBA.

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

[TpousBoacTBeHHas cucTeMa, €€ CyIHOCTh U cocTaB. Knaccugukanus 00beKTOB IPOU3BOICTBEH-
HOT'O MEHEKMEHTA Ha NpeanpuaTui. HayuHsle HanpaBieHus: OpraHu3alyy TpyzAa epcoHasia Ha Ipeapus-
tuu. Pabouee Bpems kak (pakTop opranuzanuu Tpyzaa. MeTo sl HOpMUPOBAHUS TpyAa padodyunx u
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crieranctoB. Opranuzanus padbounx Mect. OCHOBHBIE BHJII MOTHBAIINH NIepcoHaa. ®opMBbl i CHCTEMBI
OIJIaThI TPy/Aa PaOOTHUKOB.

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

coomeemcmayrowue komnemenyuu: [1K*-10

1 TocymapcTBeHHasi cucTeMa TNPUOOPOB W CPeICTB ABTOMATH3aLUMU, METPOJOTrHYecKHe
XapaKTepUCTHKHA

Knaccudukanus cpencTs U3MepeHus: ¥ KOHTPOJIIS MO ONpenesstonmmM npusHakam. Kiaccudpukamms
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 MOCTPOEHHUS CPEACTB HM3MepeHHMsi U KOHTPOJIsl, BHIOOP CpPeACTB HM3MepeHHsl U
KOHTPOJIs

CpenctBa nzmepenunii. O0001IeHHAs CTPYKTYpHAs CXeMa CPEeICTB U3MEpeHHsI U KOHTPOoJIs. [IpuHIunIIb!
MOCTPOCHHSI TPUOOPOB, HCIIOJIB3YEMbIX B CPEACTBAX aKTHBHOTO M aBTOMAaTH3UPOBAHHOTO KOHTPOJIsL. Beibop
CPEZICTB U3MEPEHUS U KOHTPOJIA.

3 Bubl TeXHUYeCKMX U3MEPEeHUIl U KOHTPOJIsl, MOTPeIIHOCTh U3MepeHusl

Mertoasl n3mepenunii. Ilorpemnocts n3mepenus. Buael norpemnocreii. [lonpaBka, cXxoauMocTs U
BOCITPOM3BOAUMOCTh. CTaTH4ecKass M JTUHAMHYECKas MOTPEIIHOCTh. TeXHUYECKUN KOHTPOJIb. MeECTHBIA 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

[TnockonapanienbHble KOHIEBBIE MEPHI JUIMHBL. M3MepuTeNbHble JIMHEUKH, IITAHTeHUHCTPYMEHT U
MUKpPOMETPUYECKHE HHCTPYMEHTHI. YTIOoMephl ¢ HOHUYycoM. KanuOpsi.

5 U3mepenne Temneparypbl

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

6 U3MepeHne MeXaHMYE€CKUX BeJINYMH

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

7 U3Mepenne 1aBJIeHHs, YPOBHA U Pacxoaa

Knaccudukanus meronoB u CU nasienusi, ypoBHa U pacxoja. JKUAKOCTHBIE CpEACTBA U3MEPEHUS
nasnenud. JlepopmanronHbie CpecTBA H3MEPEHUS JaBICHUS. DJICKTPUUECKUE MAaHOMETPHI H BAKYYMMETPHI.
JuddepennnanbHble MAHOMETPBI.

8 CpeacrBa aBTOMAaTHYECKOI0 KOHTPOJIA

[THeBMaTHUECKHE CpeACTBA U3MEPEHUSL. DIEKTPOKOHTAKTHBIE CPECTBA 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

HucTpymeHTs! 0011ero Ha3HaueHus. Pe31ipl, X TUIIbI, Ha3HaYeHUE, 00J1aCTh IPUMEHEHHUs, KOHCTPYK-
THUBHBIE U TEOMETPUYECKHUE MTapaMeTphl pe3LioB. PopMbl 3aT0UKH pe31ioB. DacoHHbIE pe3Libl, X TUIIBI, HA3HAa-
yeHue, o01acTh npuMeHeHus. JlocronHcTBa u HeaocTaTKu. KOHCTpYKTUBHBIE M T€OMETPUUECKHE ITapaMeTphl
(acOHHBIX TUCKOBBIX pe3LoB. [IPOTSKKH, UX THIIbI, HA3HAYEHUE, 00JIaCTh MPUMEHEHUs. JJocTOMHCTBA U He-
nocraTkd. Cxembl pezanusa. KOHCTpYKTHBHBIE M F€OMETpPUUECKHUE MapaMeTpbl MPOTSHKEK, X Ha3HAYCHHE.
®pe3bl, UX TUIIBI, HA3HAYEHUE, 00J1acTh MpUMeHeHHsI. KOHCTPpYKTHBHBIE U T€OMETPUYECKHE TapaMeTphl, Ipo-
¢uib 3yoneB ¢pe3. Haboper ¢pes. Kpusbie 3aTeuioBanus. CriocoOsl 3aTeiioBanus. MHCTpyMeHT A oOpa-
OOTKHM OTBEPCTUH, UX THUIIBI HA3HAYEHHE, 001acTh IprMeHeHus. CBepia (crupaibHbIe), IepOBbIe, IIEHTPOBOY-
HBbI€, JIsl TTTyOOKOTO CBEPJICHHUS, UX THUIIbI, 00J1aCTh MpuMeHeHHs. KOHCTpyKTHUBHBIE U T€OMETPUUECKHE Mapa-
MeTpbl. MeTo/ bl 3aTOUKH CBEpil. 3eHKEPHI, UX TUIIBI, 00J1acTh NpUMeHEeHUs1. KOHCTPYKTHUBHBIE 1 FeOMETpUYe-
CKHe TmapameTpbl, npoduiab KaHaBoK. KoMOMHHMpOBaHHBIH HMHCTPYMEHT Il OOpabOOTKH OTBEPCTHIA.
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Pa3BepTku, ux THUMbl, Ha3HaueHUE. KOHCTPYKTUBHBIE U T€OMETPUYECKHE MapameTpbl. PacTouHO HHCTpPY-
MEHT, UX THITbI, HA3HAUYCHUE.

HNucTtpymenT 1u1s Hapesanus pe3bObl. Pe3ap0oHape3HbIe pe3iibl, pe3p00Hape3HbIe TPeOSHKH, pe3b00Ha-
pE3HBIE TOJIOBKH, METYHKH, TUIAIIKH, UX TUIBI, Ha3HaYeHne. CXeMbl pe3aHus, KOHCTPYKTUBHBIE U T€OMETPH-
yeckue rnapamerpsl, Pe3p0oBbie ¢pesbl (IMCKOBbIe, TpebeHuYaThie U Ip.), TUIIbI, Ha3HaueHue. KoHCTpyKTHB-
HbIe 0COOEHHOCTH. IHCTpYMEHT /il BBIIABIMBAHUS W HAKaThIBAaHUS Pe3bObI (OeccTpy)KeUHbIE METYHUKH,
pe3b0OHaKaTHBIE POJIUKHU, PE3bOOHAKATHBIE MOJIOBKH, pe3b0OOHAKATHBIE IUTAIKH ), UX TUIIBL, Ha3HaueHue. Kou-
CTPYKTHBHBIE U TE€OMETPUYECKHE APaMETPHI.

NuctpymeHT muist 00paboTku 3yobeB. UHCTpyMeHT 11t 00paboTKH 3yObeB ITUIMHAPUIESCKUX KOJIEC, MX
TUIIBI, HA3HaYeHHEe. IHCTpyMEHTBI, paboTaromye ¢ npo(GpuInpoBaHueM 10 METOTy KOMUPOBaHUSA (IUCKOBBIE,
najblieBbie Gpe3bl, 3y000J10€KHBIC TOJIOBKH, 3y00pe3HbIC MPOTSHKKU U AP.) U 110 METO1y oOKarta (3y0ocTpo-
rajJbHble TPeOCHKH, YepBAUHbIE 3yOOpe3Hble (hpe3bl, 3y0ope3HbIe H0I0SKH, MEBEPHI U JIp.), UX TUIIBL. OCHOB-
HbI€ MPUHIUIBI UX PabOTHI, MPEUMYIIECTBA, HeOCTaTKU. KOHCTPYKTUBHBIE U TEOMETPUUYECKUE MTapaMeTphl.
WNuctpymeHT At 06paboTki 3yObeB KOHMYECKUX Kouiec (3yOOpe3HbIe TOJIOBKH, 3yOOCTpOTaIbHBIE PE3IIbI,
JMCKOBBIE (Ppe3bl, KPYroBble 3yOOpe3HbIe MPOTSHKKH, YepBsSUHbIE (hpe3bl), UX TUIIbI, Ha3HaUeHuEe. OCHOBHbIE
OPUHIUIBI UX paboThl. KOHCTpYKTUBHBIE M T€OMETpHUYECKUE mapaMeTpel. MHCTpyMeHT anst o6paboTku
3yObeB YEPBSYHBIX KOJIeC (YepBIYHBIC 3yOOpe3HbIe (hpEe3bl, UEPBAUHBIE IIEBEPHI, a0pa3UBHBIC YEPBSIKH ), UX
TUIBI, Ha3HaYeHne. OCHOBHBIE MPUHLIUIIBI UX Pa0OTHL. ['eoMeTpruyeckre napaMeTphl.

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

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

TexHoMOrMYecKrue MpoIecchl U3TOTOBJICHHS KOPIMYCHBIX neTanell. CinykeOHOoe Ha3HaYeHHe KOpIyc-
HBIX JIETaJIel ¥ TEXHUYECKHE TPEOOBaHMS Ha MX U3TOTOBIICHHE. MaTepualibl 1 METOIbI IOJTYYECHHUS 3aTOTOBOK
JUIS. U3TOTOBJICHUS] KOPIYCHBIX JAeTajeil. TUIOBON TEXHOJIOTMYECKUN MapUIpyT ISl U3TOTOBIEHUSI KOPITyC-
HBIX getaneii. OO0CHOBaHME BHIOOpA TEXHOJOTHYECKHX 0a3 misg 00pabOTKH KOPITYCHBIX JeTanci. MeTo bl
00pabOTKH MIOCKOCTEN KOPIMYCHBIX JIeTallel, IPUMEHSIEMbIE B Pa3IMYHBIX TUIIAX TPOU3BOJACTBA. MeTob! 00-
pabOTKH IITaBHBIX U KPETIEKHBIX OTBEPCTHI B KOPITYCHBIX AeTaisIX. [[pumenseMoe 000pyI0BaHHE U PEKYIIHIIA
UHCTPYMEHT. MeTObl OTAETKH TUIOCKUX MTOBEPXHOCTEH U TTIaBHBIX OTBEPCTUN KOPIYCHBIX AeTaneil. Ocoben-
HOCTH M3TOTOBJICHUS KOPITYCHBIX JIeTalIell B aBTOMaTH3UPOBAHHOM MTPOU3BOJICTBE. KOHTPOJIb KOPITYCHBIX Jie-
Tajei. ABTOMaTHU3UPOBAHHBII KOHTPOJIb KOPITYCOB.

TexHonornyeckue npouecchl U3rotoBieHus BanoB. CiyxeOHOe Ha3HAaYEHHE BaJOB M TEXHUYECKUE
TpeOOoBaHUs K MX U3TOTOBICHUIO MaTepuaibl U METO/IbI TIOJyUYEHUs 3ar0TOBOK BaJiOB. THIIOBOI TEXHOJIOTH-
YeCKHI MapHIpyT U3roTOBICHUS BaioB. [loaroroBka rexHonornyeckunx 6a3. Tokapuas o6padoTka BanoB O0-
pa0oTKa IUIMIIEB U IIIIOHOYHBIX Ma30B. Hape3aHue pe3n0bl Ha Bastax. MeTo bl OT/1eI04HOM 00paboTKH BaloB.
Oco0eHHOCTH N3TrOTOBIICHHSI XOIOBBIX BAHTOB. METO/ b HApe3aHUsl BHHTOBOM ITOBEPXHOCTH HA XOJJOBBIX BUH-
tax. OcoOEHHOCTH M3rOTOBJIEHUs MMHUHenel. Beibop TexHomornueckux 6a3. OcobeHHOCTH 00paboTKH Ba-
JIOB HA TOKAPHBIX MHOTOIIETICBBIX CTAaHKAX.

TexHoIOrMuecKre MpoLEecchl U3rOTOBIEHHS 3JIEMEHTOB 3y0uaThix nepeaay. Ciy)xeOHoe Ha3HaueHHe
U TeXHUYeCKHe TpeOoBaHus. Marepua, TepMudeckas 00padoTKa ¥ METO/IbI MOTYyISHHUS 3aTOTOBOK. THITOBOMA
TEXHOJIOTUYECKHI MapIIpyT 00pabOTKU MUIMHIPUUECKUX 3y0UuaThIX Kon€éc. MeToIbl Hape3aHus [UITUHAPH-
YEeCKHX 3y0uaThIX Ko€éc. MeTOAbI OTACIKH 3yObeB HMIMHAPUIECCKUX Koéc. KOHTPOIIb TOUHOCTH IMITHHIPH-
4yecKUX 3y0uarsix Konéc. CrmyxkeOHoe Ha3HaueHue, HOPMbl TOYHOCTH KOHHYECKUX 3y0uaThix koiéc. ObOpa-
00TKa 3yObeB KOHMYECKUX 3y0UaThix Kosec. KoHTposb koHndeckux Konéc. M3rotorienue aeraneil 4epBsd-
HbIX iepeaay. Crny:keOHOe Ha3HAYeHHE, TeXHIUUeckue TpeOoBanus. Knaccudukaius yepBskoB. TUTIOBOU TeX-
HOJIOTHYECKUI MapIIpyT M3TOTOBJICHUS YEPBSIKOB. MeTO/IbI Hape3aHUs U OT/ACIKH BHHTOBOW MOBEPXHOCTH
YepBAKOB. THUMTOBOM TEXHOJOTHYECKHI MapIIPyT U3TOTOBIECHUS YEPBAYHBIX KO€c. MeToabl Hape3aHus yep-
BSYHBIX Kostéc. KOHTpOITh ieTaeit uepBsiuHbIX Mepeaay.

[TpoexTHpoBaHKE TEXHOJIOIMYECKOro mporecca cOopku. VcxoaHble TaHHbIE IS MPOEKTUPOBAHUA
TEXHOJIOTUYECKOI0 TMpoliecca M3roTOBIEHUS MamuHbL: Ponb cOopku B oOecrieueHnn TpeOyemMol TOUHOCTH
MaIuHbl. Peanusanus pa3MepHbIX cBsi3eil B porecce cOopku. BeiOop MeTo10B JOCTHKEHHS TpeOyeMoi Tou-
HOCTH M KOPPEKTHPOBKa pabouux depTexkeil. PazpaboTka mocnenoBareIbHOCTH COOPKH, BUIAa M OpPTaHU3aIIN-
oHHOM opMmbl cOopku. Lukmorpamma cOopku. BeiGop cpencTB MexaHU3aIMKM U aBTOMATH3AIMK TEXHOJIOTH-
YeCKOTO Iporiecca COOPKH.

Oco0eHHOCTH TOCTHKEHUS TPeOyeMOi TOYHOCTH IPU COOPKE THUIMOBBIX Y3JI0B MAIlIMH.

MoHnTax BaJIOB Ha OTIOpax CKOJIbKEHUs. MOHTa)X BaJIOB Ha OMopax KadeHus. JlocTimkenune Tpedyemon
TOYHOCTH IOJIO’KEHHSI Bajla OTHOCUTENILHO OCHOBHBIX 0a3 KopitycHoM aeranu. COopka HMIMHAPUIECKUX 3y0-
9aThIX nepeaad. TexHuueckne TpeOOBaHWs, METOMABI JTOCTHIKEHHUS TOYHOCTH 3alleTUICHHsI 3y0UaThIX KOJEC.
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COopka KOHMUYECKUX 3yOuaThIxX nepenay. TexHuueckue TpeGoBaHMs. MeTOAbl TOCTHXKEHUS TOUHOCTH TpU
MOHTaK€ KOHMYeCcKHX Konéc. COOpKa 4epBAYHBIX Mepeaad. TexHndeckue TpeOOBaHUS, METOIbI JOCTHIKEHUS
TOYHOCTH NP MOHTAXeE Iepeaad.

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

coomeemcmayrowue komnemenyuu: [1K*-3

Paznen 1 OOmas wacte: KpaTtkas umcropmyeckas cnpaBka. OCHOBHBIE IMOHSATHS U OIPEICICHUS
[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
MOHATHS U onipeAenieHus [Ipeqmer TpaHCIOPTHO-HAKOMUTENBHBIX CUCTEM U MPOMBIIIIEHHBIX po00TOB. Llenu
u 3agaun. OOmIHe CBEACHUS O TPAHCHOPTHBIX cucTeMax. COCTOSHUE W Pa3BUTHUE TPAHCTIOPTHBIX CUCTEM.
Knaccudpukanusa. O6macTH NpUMEHEHHs] TPAHCIOPTHBIX CUCTeM. JIEHTOYHbIE, LEMHbIEe, IUIAaCTUHYATHIC,
POJIMKOBBIE, KOBIIIOBHIE, MI0JIBECHBIE, KAYaIOIIUECs, HHEPLIUOHHBIC, BAHTOBBIC KOHBEHEpHI. | paBUTALIMOHHBII
tpancnopt. Cnycku. Konctpykuuu. TpebGoBaHusi K TpPaHCHOPTHBIM CHCTEMaM. YCIOBUS MPUMEHEHUS.
XapakTepucTuka rpy3oB. TSAroBbIE 3JIEMEHTHI TPAHCIOPTHBIX cuCTeM. lIpuBonHbIE AnemMeHThl. HaTskHbie
yctpoiictBa. Harpysku. Pacuer

Pazen 3 HakonuTenbHbIE CUCTEMBI U 3aTPy309HO-PA3TPy304HbIE YCTpoicTBa: O0IIMe CBEACHUS O
HAKOMUTENIbHBIX cucTeMax. COCTOsSHUE M pa3BUTHE HAKOMHUTEIbHBIX cucTeM. Kiaccudukanus. O6mactu
MPUMEHEHUS HAKOMUTENbHBIX cucTeM. CBelleHus 0 KOHCTPYKIUU. TpeboBaHMs K HAKOIIUTEIbHBIM CHCTE-
MaM. Y CJI0BUS IPUMEHEHUsA. XapaKTePUCTUKA IPY30B. DIEMEHThl KOHCTPYKIUN HAKOIUTEIbHBIX CUCTEM.
Bbynkepsl. Marazunsl. Jlotku. [Turtatenu. Otcexatenu. OpueHtupyroiue ycrpoictBa. Kpansi-mmradenepsl.

Pasznen 4 BecnomorarensHoe obopynoBanue i coopku OOmume ceneHus. CocTosiHUE U pa3BUTHE.
Knaccudpukanus. Obnactu npumenenus. Ocobennoctu u 3amaun. Koncrpykuuu. TpeGoBanus. VY cioBus
MpUMeHEeHHs. TumnoBble KOMHOHOBKH. PacueT u mnpuHuunel 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. TpeGoBaHUs K IPOMBILUIEHHBIM poOOoTaM. Y CIOBHs MPUMEHEHHUS.
TunoBble KOMIIOHOBKM IPOMBIIUIEHHBIX POOOTOB. Pacyer M NpUHLUMIIBI KOHCTPYHMPOBAaHUS OTAENIbHBIX
anemenToB [1P. [IpuBoabl. Cuctemsl yrpaBieHus. 3aXBaTHBIE YCTPONCTRA.

«b1./1.B.6 Ilpoekmupoeanue mauwiuHoCmpoumeabHolX RPOU3800CHI8)

coomseemcmaytowue komnemenyuu: [IK*-2, 5

1 OcHoBHbIE MOHATHS U MIOPSI0K NPOEKTHPOBAHUS

OcHOBHBIE IOHATHSA U ONIPENETIECHU. 3a/1auy, dTAlbl U NOCIEN0BATENBHOCTh IPOEKTUPOBAHUS.

2 MeTopaoJiornueckue NPUHOMIIBI Pa3padoTKM MPOEKTa MALIUMHOCTPOUTEIBLHOTO MPOU3BOACTBA

OcCHOBBI aHanM3a U CHHTE3a IPOU3BOJCTBEHHON cHcTeMBl. [locnenoBaTebHOCTh TPOEKTUPOBAHMS.
[TpuHIMIIBI GOPMUPOBAHUS YYACTKOB U 1IEXOB.

3 IIpoekTHpOBaHNE OCHOBHOM CHCTEMbI

[Tpon3BoaCcTBEHHAs TPOTrpaMMa U METO]Ibl TPOEKTUPOBAaHMSI 11eXa. MeToAbl OIpeIeIeHUs TPY10€EMKO-
CTHU U CTAHKOEMKOCTH 00paboTKH 1 cOopKu. PacueT koanuecTBa OCHOBHOTO TEXHOJIOIMYECKOr0 000py10Ba-
HUS U paboYuX MECT JUIsl HOTOYHOT 0 pou3BocTBa. OCOOEHHOCTH pacdyéTa aBTOMaTHUECKUX JIMHUNA. Pacyer
KOJINYECTBA OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYAOBaHMS U PAOOYMX MECT IIPU HEMOTOYHOM NPOU3BO/ICTBE.
VYKpyInHEHHbIE cIOCOObI ONPEIeNIEHUsI KOJMYECTBa OCHOBHOI'O TEXHOJIOTHYECKOT0 00opyioBaHus. Pacuer ko-
JIMYECTBAa OCHOBHBIX pabouunx. OnpeaeneHne YucIeHHOCTH BCoMorarenbHbIx padounx, UTP u ciyxamux.

4 CunTe3 NPOU3BOJACTBEHHOH CHCTEMBI

OcHOBHbIE MPUHIMIIBI BEIOOpa CTPYKTYpHI Liexa. PacnonokeHne mpou3BOJCTBEHHBIX YYaCTKOB L€Xa.
[IpenBapuTenbHOe onpeneneHue miouanu nexa. Beioop BapuanTa pacrosiokeHusi 000py0BaHUs Ha y4acTKax
MeXaHU4ecKoi 00paboTku. OCOOEHHOCTH PaCIIOIOKEHHsI 000pYJOBaHHSI M pabOUMX MECT Ha y4acTKaX COOPKH.
[TnanupoBka obopynoBanus 1 padbouux Mect. OnpeaeneHne cocTaBa U Yucia paboynx MecT.

5 CkJaajackas cucrema

Br160p cTpykTypbI ckilafckoil cuctemsl. [loacucrema xpaneHus pokaTa, IITYYHbIX 3ar0TOBOK, U3/1e-
JUI U TEXHOJOTUYECKOW OCHACTKU. KOMIIOHOBOUHO-IIJIAHMPOBOYHBIE PELIEHUS CKIIAJCKOM cuctemsl. Hako-
MUTEJbHBIE MOJICUCTEMBI HA y4acTKkax aBTomaTtnyeckux jguHui u ['TIC.

6 TpancnoprHasi cucrema
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Ha3snauenue n kinaccudukanys TpaHCIIOPTHBIX cUcTeM. BHyTpuiiexoBast 1 MeKolepalioHHas TpaHC-
IIOPTHAs CUCTEMA.

7 CucTeMa HHCTPYMeHTOoOecreyeHust

OYHKIMU U CTPYKTYypa CHUCTEMBI HHCTpyMeHTooOecreueHusi. CeKiust COOpPKH U HACTPOMKH HHCTPY-
MeHTOB. OTaeneHust 00CIyKUBaHUS HHCTPYMEHTOM IIPOM3BOJCTBEHHBIX yyacTKoB. OT/eneHus no Boccra-
HOBJICHHIO PEXYIIET0 HHCTPYMEHTA U PEMOHTY OCHACTKU. ABTOMAaTHU3UPOBAaHHBIE CUCTEMbBI HHCTPYMEHTAJIb-
HOTO oOecreueHusl.

8 CucreMa peMOHTHOIO M TEXHUYECKOI0 00C/Ty:KMBAHUSI MEXaHOCOOPOYHOI0 NPOU3BOCTBA

3ajauu U CTPYKTypa PEMOHTHOIO U TEXHHYECKOro oOciyxuBaHus. LlexoBas peMoHTHas Oa3a, oTzae-
JICHHUE 110 PEMOHTY JIEKTPOOOOPYAOBAaHUS U AMEKTPOHHBIX cucTeM. [loncucreMsl yaaneHust 1 nepepadoTKu
cTpyxkKu. [locucrema npuroToBIeHUs U pa3faayuy OXJIaXxaaolux xuakoctel. [loncucrema anekrpocHabxe-
HUS, CHAOXEHUS CHKAaThIM BO3JyXOM, 0OECIEUEeHUs] MUKPOKJIMMAaTa U HEOOXOAMMOM YHCTOTHI BO3IYIIHOM
cpelbl. ABTOMAaTU3UPOBAaHHAs CUCTEMA yJIalleHUsI OTXOJ0B.

9 MeTpoJiornueckoe odecreyeHne NpoOU3BoACTBA

OcCHOBHBIE TEXHUKO-OPIaHMW3ALIMOHHBIC HAIPABICHUS aBTOMATU3ALMA KOHTPOJIBHBIX OIEpanuil.
CrpykTypa cUCTEMBI KOHTpOJI KadecTBa M3Jenuil. OCHOBHbIE NapaMeTpbl U IUIAHUPOBOYHBIE PELLICHUS
CHCTEMbl KOHTPOJISI KauecTBa U3Je/Ini. ABTOMATU3UPOBAHHBIE CUCTEMbI 00ECIICUEHHUS KauecTBa.

10 O0mme noJ107KeHUs1 ¥ M0CJIeJ0BATEIbHOCTD IPOCKTHPOBAHUA THOKUX ABTOMATH3HPOBAHHBIX
Y4YaCTKOB U LIeXOB

OCHOBBI aHaJIM3a U CUHTE3a IIPOU3BOJICTBEHHOW CUCTEMBI. DTaIbl IPOSKTHBIX padoT. [IpuHumIb Gop-
MHUPOBaHMS IPOU3BO/ICTBEHHBIX YJaCTKOB U 11eX0B. [loHsTHE rHOKOCTH.

11 IIpoexTHpoBanue cucrembl 0cHOBHOTo ob6opynoanusi I'TIC mexanoo0padoTku

CocrtaB u koauuecTBo ocHOBHOro obopynoBanus B I'TIC. Ilnan pacnosioskeHUs] TEXHOJIOIMYECKOTO
obopynoBanus. PazpaboTka TpeOoBaHMIA K YCIOBUSIM PabOTHl OCHOBHOTO 00OPYIOBaHUSI.

12 IIpoekTpoBaHuEe ABTOMATH3UPOBAHHON TPAHCIIOPTHO-CKJIAICKOI cucTtembl I'TIC mexanoo0padoTku

Pa3paboTtka cTpyKTYypbl TPaHCIIOPTHOM CHUCTEMBI, LIUKJIOB TPAHCIIOPTUPOBAHUS BHYTPHU Li€Xa U y4acT-
KOB. Pacuer cocraBa u KOJIMYECTBA TPAHCIIOPTHBIX CPEICTB. PacueT OCHOBHBIX IIapaMeTpOB TPAHCIIOPTHOMN
cucTteMbl. [IpUHIUIBI TOCTPOEHUS U CTPYKTYpa CKIIAACKON cucTeMbl. PacueT 0OCHOBHBIX TapaMeTpOB aBTOMa-
TU3UPOBAHHBIX CKJIaJ0B. KOMIIOHOBOYHO-TUIAHUPOBOYHBIE PELICHHUS.

13 lIpoexkTHpOBaHHE ABTOMATH3UPOBAHHOM CHCTEeMbl HHCTPYMeHTAIbHOT0 obecnevyenus I'TIC
MeXaH000padoTKH

Ha3nauenue cucremsl nHctpymMeHTooOecnedeHus. OnpesesieHne HOMEHKIATYpbl U KOJIMYECTBA UC-
M0JIb3YEMOr0o HHCTpYMeHTa. Pa3paboTka CTpyKTYyphl U alroputMa (yHKIIMOHUPOBAHUS CUCTEMbI HHCTPYMEH-
ToobecneueHus. OnpeneneHe cocTaBa U KOJIMYECTBA CPEJICTB, UCIIOJIb3YEMbIX B CUCTEME HHCTPpYMEHTOOOEC-
MIEYECHHUS.

14 Ctpykrypa I'lIC c60opku 1 BHIGOP PAlIMOHAJIBLHOIO CII0C00a cOOpKH

CrpyKTypa aBTOMaTH4eCKOI Mpon3BOICTBEHHOI cucteMsl. Kitaccudukarys BuoB cOOpKH, TEXHOJIO-
TMYeCKOro 000pyA0BaHUs, TEXHOJOTUYECKONH OCHACTKH. MeTobl aBToMaTHueckoi coopku. CTpyKTypa Tex-
HOJIOTHYECKOT0 MpoIiecca aBTOMaTUYECKOH COOPKH.

15 IIpoexTHpoBanue cucrembl 0cHOBHOTo obopynoBanusi I'TIC coopku

MHoro¢yHKIHOHaIbHBIE 3JeKTpoMarHuTHeIe yerpoiicTBa B I'TIC cOopku. YcraHoBKa fetanel Ha 3a-
IPy304HYIO O3UIMIO. BUIBI U TeXHUUECKHE XapaKTEPUCTUKU POOOTOB, MPUMEHAEMBIX B COOPOYHOM MPOU3-
BojicTBe. ['nOKkue coopounsie Mmonynu. [Ipoextupoanue PTK msa I'TIC c6opku. OcobeHHOCTH aBTOMaTH3a-
MU COOPKHU NMPEUN3HOHHBIX U3aenuid. CTpyKTypa U NPUHIUNBI QYHKIMOHUPOBAHUS TEXHOJIOTUYECKOU MO/~
cucremsl ['TIC: ¢ pazgeneHHBIMHU IpolLieccaMy KOHTPOJIS U KOMIUIEKTOBAHUS JeTaneld cOOPOUHBIX €ANHULL; C
YaCTUYHO COBMELIEHHBIMU MPOLIECCaMU KOHTPOJISI U KOMIUIEKTOBaHUSI JieTalieil COOpOYHBIX €IMHMIL; COBMEILIEH-
HBIMHU IIPOIIECCaMH KOHTPOJIS U KOMIUIEKTOBaHUSA JeTajeil COOPOYHBIX €JMHUIL; COBMEIIEHHBIMH IPOIIECCaMU
KOMITJICKTOBAHUS JIeTajield COOPOYHBIX €IMHUI] U pa3MepHON 00pabOTKH.

16 Opranu3anus ynpapJjieHHs ¥ OATOTOBKH IPOM3BOACTBA

Br160p 1 06ocHOBaHME 0011IeH CTPYKTYphl aBTOMAaTU3HUPOBAHHON CUCTEMBI YIIPABICHUSI U TOATOTOBKH
npou3BojcTBa. Pacnipenenenue GyHKIMHA yrpaBieHus 0 HepapXxuueckuM ypoBHsAM. [locTpoeHune cxem HH-
(hopMaIMOHHBIX TOTOKOB B aBTOMaTHU3UPOBAHHOM IPOU3BO/ICTBE.

17 Pa3paGoTka 1 nccie0BaHue KOMIIbIOTEPHOH Moaenu npoexktupyemoii I'TIC

Kommproreproe moaenupoanue padots! [ TIC. O0mue moaxoap! K MOCTPOSHHIO Moenei. Micxoaabie
JaHHble, He0OXoquMble st MojaenupoBaHus paboTsl I'TIC Ha ypoBHEe TexHosOrMYecKoil omepanuu. Bosz-
MO>KHas 0J10K-cxema anroputMa mojenuponanus I'TIC.
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«b1./1.B.8 Ilpocpammuposanue o00pabomkKu Ha CHMAHKAX C YUCTO08bIM NPOZPAMMHBHIM
ynpaenienuem»

coomseemcmaytouue komnemenyuu: [1K*-8

bazoBbie Bonpockl co3qanust yIpaBisitolux nporpaMm. OCHOBHBIE TEPMUHBI U OMIPEACIICHUS. DTaIbl
CO3/IaHUS YIPABISAIOIIMX IPOrpaMM U METOJbI uX pa3pabotku. TexHomoruueckas fokymeHTarus. Cuctemsl
koopauHat. IIpaBuiia pacyera j1eMEHTOB KOHTYpa JETAIN U 3JIEMEHTOB TPAEKTOPUM JIBUKEHUS PEXKYIIETO
uHctpyMeHTa. CTpykTypa U GopmaT yrpasisitoliei nporpaMmmbl. [1loaroToBuTenbHble U BCIIOMOTATEIbHBIE
¢byHKIMU. 3anKch yIPaBIIsOLIEH MPOrpaMMBbl.

TexHomoruss HaCTPOUWKU 00OpymoOBaHMsI Ha 00paboTKy nmeranedd. MHTEpdeiic yueOHOr0 KOMILIEKca.
Omnwucanue paboyero mporecca Mo pa3padoTKe U BHEIPEHUIO YIPABISAIOMUX IporpaMM. Hactpolika craHka,
MHCTPYMEHTA U YCTAaHOBOYHBIX JTAHHBIX HAa 00paboTKy aetanu. OCOOEHHOCTH PyYHOTO U aBTOMATUYECKOTO
PEKUMOB 00paOOTKH.

[IporpamMmmupoBanue CBEpIHIIbHO-(PpPe3epHO-PACTOUHBIX omepanuii. PacueT ameMeHTOB KOHTYpa Jie-
TalId U DJIEMEHTOB TPAaeKTOPUH MHCTpYMeHTa. [IpHHIMIIBI BBIOOpAa M OMHUCAHUS PEXKYIIMX WHCTPYMEHTOB.
Crpareruu paznuuHbIX BUA0B 00paboTku. [IporpammupoBanne o0paboTKu neTaei Ha CBEPIUIbHBIX CTaH-
kax ¢ UITY. [IporpamMmmupoBanue o0padoTku Ha PpesepHbix crankax ¢ UITY. [IporpammupoBanne o0paboTKu
neTajield Ha MHOTroLeNIeBbIX cTankax ¢ UITY.

[TporpaMmMupoBanue TokapHbIX onepauuii. [TocienoBarenbHOCTh IPOrpaMMHUPOBAHUSI IEPEXOIOB IIPU
ToKapHOU 00padoTke. [IporpamMmmupoBanue nepemeriennii padbounx opraHoB. OCOOEHHOCTH pacyeTa JIeMeH-
TOB KOHTYpa JIETaJH U JIEMEHTOB TPACKTOPUH HHCTPYMEHTA. [ [pUHIHUITEI BBIOOPA M ONUCAHUS PEXKYIINX HH-
cTpyMeHTOB. CTpareruu pa3nu4yHbiX BUI0B 00paboTku. [IporpamMmMupoBanne o0paboTKu AeTaneil Ha ToKap-
HbIX cTaHkax ¢ UIIY.

[TporpamMmmupoBanue oOpabOTKHU C UCIIOJIB30BAHUEM ITUKJIOB, MOANPOTPaMM U TapaMeTpuyeckoe. Boli-
30B IIMKJIOB M nonporpaMM. Lukiel ¢hpe3epoBanusi, CBEpIICHUS, HAPE3aHUs Pe3bObl M paCTaYNBAHMUS.

[ToaroroBka mporpamMm ¢ ucnoiabzoBanueM CAM-cuctem.

«b1./1.B.9 KomnviomepHnoe mooeaupoeanue npoyeccos 6 MauiuHoCmpoeHuu)

coomseemcmayowue komnemenyuu: IIK*-1

OO01ue cBeeHusl O IMHAMUKE MHOTOTEJIbHBIX MEXaHMYECKUX cucrteM. Ha3HaueHue quHaMUKU MHO-
TOTEJIbHBIX CUCTEM WJIM MOJECIMPOBAHUS IBH>KEHMS. MOIeIMpOBaHNE IBM>KEHHS B aHAJIN3€ U CUHTE3€ MeXa-
HU3MOB. COBMECTHOE MCHOJIb30BAaHUE AMHAMMKN MHOTOTEJIBHBIX CUCTEM U METO/1a KOHEYHBIX AJIEMEHTOB.
MopenupoBaHue ABUKEHUS U HaTYpHbIE ucnibiTanus. MaTerpanus CAD-MoaenvupoBaHusi, JTMHAMUKA MHOTO-
TEJIbHBIX CUCTEM U KOHEUHO-3JIEMEHTHOI'O aHaJIn3a.

Teopernueckne MOJIOKEHUS, MMOJI0KEHHBIE B OCHOBY JTUHAMHUKU MHOTOTEJIbHBIX MEXAHUYECKUX CHU-
CTeEM

IToHsITHE MHOTOTEIIBHOW JUHAMUYECKON CUCTEMBI. TeopHsi TMHAMUKN MHOTOTEJIBHOU CUCTEMBL. Me-
XaHU3MBI KaK peann3alysi MHOTOTEIbHBIX CUCTEM. MeXaHU3MbI C U30BITOYHBIMU CBSA3sIMU. KOHTAaKTHBIE CBOI-
CTBa TBEPABIX TEI.

DOneMEeHTbl MHOTOTEIbHBIX MEXaHUYECKUX cUcTeM. 3BeHbs (Tena). [llapuupsl. Harpysku. IlpuBoss.
Jatunku. Cuctembl KOOPIUHAT.

[IporpamMMHOe obecrieueHne TUHAMUKA MHOTOTENBHBIX cucTeM. OCHOBHBIE 3Talbl MOJEIUPOBAHUS
neuxenust mexanusma B CAE-cucremax. ['pynmupoBka aeraneit u coopounsix y3noB CAD-monenu. @opmu-
poBaHME HIApPHUPOB. 3a/laHNe HaualbHBIX YCIOBUN. Bbluncienue u aHaius pe3ysibTaToB.

3aiauu, penraeMble Ha OCHOBE JUHAMUKH MHOTOTENbHBIX cucTteM. Kunemarnueckue 3anauu. J{unamu-
4yeckue 3a1a4u. [JIpyrue 3a1aun: CHHTE3 WU IPOEKTUPOBAHUE.

OO61mast METOA0IOTHS MOICTTUPOBAHUS TMHAMUKYA MHOTOTEIBHBIX CUCTeM. DopMynupoBKa MpoOIEMBI.
Omnpenenenve uaeanu3upoBaHHON Mojenu. Pa3paborka komnbroTepHO Moaenu. dopmynupoBKa CUCTEMBI
ypaBHeHui. Pemenue ypaBHenuil. [locto6paboTka pe3ysnbpraToB pemienus. OneHka 1 GopMyIHpoBKa BHIBO-
TIOB.

BBenenue B MeTo/] KOHEUHBIX 3yIeMeHTOB. OO0IIMe CBEIeHUS 0 METO/Ie KOHEUHbIX AieMeHToB (MKD).
[Ipumenenue ananutudyeckux metooB 1 MKO. Kpartkas ucropus MKD. O6nactu npumenenuss MKO. Anro-
put™ ucnoas3oBanuss MK3. OcHOBHBIE 3Tanbl KOHEYHO-3JIEMEHTHOTO aHalin3a. OCHOBHBIE TUITBI KOHEYHBIX
aneMeHToB. JloctomncTBa MKD.

[TpyHIMIIBI KOHEYHO-3JIEMEHTHOT0 aHann3a. OCHOBHBIE TEOPETUUECKHE MOJIOKEHHUS. J[ByxMepHas 3a-
nada Teopuu nois. DyHkuuu Gopmsel. CTeneHu cBoOOIbI.

[TpakTHyeckoe UCIOIb30BaHUE METO/1a KOHEUHBIX 3JIeMeHTOB. O0001IeHHAs Tpolielypa aBTOMaTH3H-
POBAaHHOTO KOHEYHO-JIEMEHTHOIO aHanu3a. Marpuia »ecTKocTu. JIMHelHas NpyKWHa KaKk KOHEUYHBIN
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anemeHT. CucteMa u3 AByX npykuH. CUcCTeMa M3 MHOXKECTBA 3JIeMEeHTOB. CTepyKHEeBOU ((hepMeHHBI) J1e-
MeHT. banounslii anemenT. [lnacTuHyaThIil TpeyronbHbIi 3neMeHT. OObeMHBIN TeTPadAPUIECKUi JIEMEHT.

Juckperusanusa pemaeMon 3anayun. JluckpetrHas Moaenps perniaeMon 3aaadu. ['eHepaTopbl KOHEUHO-
aneMeHTHOM ceTku. Tpuanrymauus lenone. [loBbienne kauecTBa ceTku. [IpeoOpazoBanue sneMeHTOB. [le-
Tanu3anus ceTku. CriaxuBaHue ceTKU. JMcKpeTu3anus 0 BpeEMEHHU.

PemieHne KOHEUHO-3JIEMEHTHBIX YpaBHEHHN. PellleHne ypaBHEHU paBHOBECUs B CTATUYECKOM aHa-
nu3e. Pemenue 3ama4 Ha coOOCTBEHHBIE 3HaueHUs. Perienue ypaBHEeHUI paBHOBECHs B IMHAMMYECKOM aHa-
Jm3e.

«b1./1.B.10 OcHnoebl mexnonozuu 0bicmpo2o npomomunupo8anus»

coomsemcmayiowue komnemenyuu: IIK*-11

1 O0mme npeacTaB/jieHust 00 AJIMTUBHBIX TexHogorusix: O0mas repmuHonorust RP-texHomorui,
XpoHosiorusi pa3Butusi RP-TexHonoruii, oOmme MONOKeHUusT 00 aJAUTUBHBIX TEXHOJIOTUSX, OOJIACTH
IIPUMEHEHHUS

2 Crepeosntorpadus: oOuHe MOHATHS CTENCOTUTOrpaduu, MaTepuaibl, MPUHLUUI OEHCTBUS H
cxema paboThl YCTAaHOBKHU, MOJIEIbHBIN psijl

3 SLS-texnonorusi: obume moHATUs SLS-TEXHOIOTHH, MaTepHalbl, MPUHIMI JCHCTBHUS U CXEMa
paboThl YCTaHOBKH, MOJIENIbHBIN Psizt

4 MJIM-texHoJiorusi: oomue nouarus MIM-texHonoruu, MaTepuansl, IPUHIUI JEHCTBUS U cXeMa
palboThl YCTaHOBKH, MOJICIIbHBIN psizt

5 3DP-texnousiorus: obmue nousatuss 3DP-TexHoMOTH M, MaTepHasbl, TPUHIUI JACHCTBHS U CXeMa
palboThbl YCTaHOBKH, MOJICIIBbHBIN Psizt

6 PolyJet-rexnosorusi: oOmue moustus PolyJet-texHonoruu, mMarepuabl, TPUHIMI JACHCTBUS U
cxema paboThl YCTAaHOBKH, MO/IEIbHBIN psij

7 FDM-Texnosnorus: oo6uue nousatuss FDM-texHonoruu, MaTepuanbl, IPUHLIUI JIEHCTBUS U CXEMa
palboThbl YCTaHOBKH, MOJICIIbHBIN psift

3.2 Ilopsiaok mnpoBeAeHHs] TOCYAApCTBEHHOI0 3JK3aMEHAa M MeETOAMYeCKHe MaTepHaJbl,
onpeesOmMe NPoueIypPy OLEHHBAHUS Pe3yJIbTATOB OCBOEHHUSI 00pa30BaTe/]bHOH NMPOrpaMMbl Ha
3TOM JTale rocyAapCTBEeHHBIX HCNIBITAHUHT
[Topsimok mpoBeAeHUsI TOCYJApPCTBEHHON MTOTOBOW aTTECTAI[MH COTJAcyeTcs C JeHCTBYIOIIMMH (eaepalb-
HBIMH 3aKOHaMH, NpuKazaMu MuHuctepcTBa oopazoBanus u Hayku PO Ne 636 ot 29.06.2015 rona u Ne 112
ot 13.02.2014, a Taxxe ycraBoM yHuBepcuteTa. [lopsiiok mpoBeeHus rocyAapCTBEHHOM UTOTOBOI arTecTa-
IIUH JIOBOJIUTCS JI0 CBeJIeHUs 0OyyaroImuxcs Bcex popM 00yueHHst He MT03/1Hee, YeM 3a MOJIT0/a 10 €€ HavaJa.

OO6yyaronuecs 00ecieunBarOTCs IporpaMMaMu rocy1apCTBEHHOW UTOTOBOM aTTeCcTalllu, JUIsl HUX CO-
3J1a10TCsl HEOOXOAMMBIE YCIOBUS MOATOTOBKH, IPOBOJSATCS KOHCYJIBTAIIUH.

K rocymapcTBeHHOI MTOroBOil aTTecTaliuu JOMYyCKaeTcsl 0Oydaroluiics, He UMEIOIIMI akajeMuye-
CKOM 3aJI0JDKEHHOCTH U B IOJIHOM 00beMe BBIMOJHUBLIMK y4eOHBIN IUIaH WM WHAWBUIYAIbHbIN yueOHBbIH
IJIaH 110 COOTBETCTBYIOLIEH 00pa3oBaTeIbHON IpOrpaMMe BhICIIET0 0Opa30BaHMUsL.

Criucku o0yyaromuxcst, JOMYyIEHHBIX K TOCYAapCTBEHHOM UTOrOBOM aTTecTalluy, yTBep KIat0TCs pac-
MOPSKEHUEM AUPEKTOpa AIPOKOCMUYECKOT0 MHCTUTYTA U MPEACTABISAIOTCSA B TOCYIapCTBEHHYIO dK3aMeHa-
LMOHHYIO KOMUCCHIO IUPEKTOPOM A3POKOCMHUYECKOTO HHCTUTYTA.

K cnaude rocynapcTBeHHOT0 3K3aMeHa 00yJaroliecsi TOTOBATCS B TEUEHHE BCETO MPEAIIECTBYIOIETO
Cpoka 00y4eHus. B oTiMuuM OT TEKyIIHX 3K3aMEHOM, MPEeIyCMOTPEHHBIX 00pa30BaTeNbHOI MpOorpaMMoH,
roCy/1IapCTBEHHBIN SK3aMeH MPECTABIIsAET COO0M MpeIBapUTEIbHOE 3aCIyIMBaHHE MaTEPHAJIOB BBITYCKHON
KBAJTM(HUKAIIMOHHON paboThl ¢ 00s3aTeIbHBIM PACIIMPEHHBIM TECTUPOBAHUEM MO IIECTH AUCLUIUIMHAM 00-
pa30BaTeNbHON TPOTrPaMMBI.

Taxol BUJ TOCYIapCTBEHHOTO 3K3aMeHa 00BSICHACTCS HEOOXOUMOCTHIO TOJTOTOBKY MH/MBHyaslb-
Horo 3ananus (BKP) 6onbioro oowema, a mist noarorosku BKP crangaprom He npenycMoTpeH HEOO0X0u-
MbIi 00beM BpeMeHH. [ToaTromy noaroroska BKP paz6uBaercst Ha oTJenbHBIE 3Tanbl B X0/€ BCETo MepHoa
oOyuenus. Ha 3amure rocakzaMeHa OCyIIECTBISETCS HE TOJIbKO OLIEHWBAHUE MOJYYEHHBIX 00ydaromuMcs
3HaHUH, yMEHUI U HaBBIKOB B paMKaxX KOMIETEHIINH, IPeayCMOTPEHHBIX 00pa30BaTeIbHOM MPOrpaMMoi, HO
1 KOPPEKTUPOBKA COOCTBEHHO MPHUHSTHIX TEXHUYECKUX U TEXHOJOTHYECKUX pelieHni npu BeinoaHeHuu BKP.

K cnaue rocyjapcTBEHHOTO K3aMeHa JIOIYCKAOTCs BBIITYCKHUKH, BBITIOJIHUBIINE TpeOOBaHUS yueo-
HOTO I1aHa ¥ mporpammM. Criaya rocy1apcTBEHHOI'O 9K3aMeHa TPOBOAUTCS Ha OTKPBHITOM 3acenanuu ['ocynap-
CTBEHHOMW HK3aMEHALIMOHHONW KOMHUCCHH C yYaCTHEM HE MEHEE JBYX TPETEH X COCTaBa.
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Pe3ynbratel 11000T0 U3 BUIOB aTTECTALIMOHHBIX UCTIBITAHUH, BKJIIOYEHHBIX B TOCYAapCTBEHHYIO UTO-
TOBYIO aTTECTALIMIO, ONPEAEIAIOTCS OLIEHKAMH «OTIUYHO», «XOPOILIOY, «yAOBIETBOPUTEILHO», «HEYIOBIIE-
TBOPUTEIHHOY. Pe3ynbTaThl rocy1apCTBEHHOT'O aTTECTALIMOHHOTO UCIIBITAHUS OOBSIBIISIFOTCS B IGHD €0 MPOo-
BEJICHUS.

[lepen rocyapcTBEHHBIM 5K3aMEHOM IPOBOAUTCA KOHCYJIBTHPOBAHUE OOYHAIOIIUXCS 11O BOIPOCAM,
BKJIFOUEHHBIM B IIPOTrPaMMy I'OCYJJapCTBEHHOI'O 3K3aMeHa (Mpea3K3aMEHalMOHHAsl KOHCYIbTaIIHS).

['ocynapcTBeHHBIN 3K3aMEH MPOBOAUTCS B [1Ba 3Tana. Ha nepBoMm 3Tare ocylecTBIIsIeTCsl TECTUPOBaA-
HUE TI0 BOIPOCaM Il CEMHU BaKHEHIIMM TUCHUIUITMHAM 00pa30BaTeIbHON MPOrpaMMBI: IPOIECCHl U Onepa-
uuu GopMoOOPa30BaHUS, PEKYILUNA HHCTPYMEHT, OCHOBBI TE€XHOJIOTUH MAIIMHOCTPOEHUS, TEXHOJIOTHS Ma-
IIMHOCTPOEHUS], 000pyJ0BaHNE MAIIMHOCTPOUTENILHBIX POU3BOCTB, HOPMHPOBAHHE TOYHOCTH B MALIHHOCTPO-
CHUH, TPOrPaAMMHpPOBaHNE 00PaOOTKH HAa CTAHKAX C YHUCIOBBIM MPOTPaMMHBIM. TE€CTUPOBAHUE OCYIIIECTBIACTCS B
cucteme AUCCT, no3Bosistonieil B aBTOMaTHUYE€CKOM PEXXUME T'€HEPUPOBATh KOMIUIEKCHOE TECTOBOE 3alaHIE
u3 6osee uem 700 BorpocoB. OHO TECTOBOE 33JaHUE COJIEPKUT OoJiee copoka naTu Bonpocos. Ha pemienue
TECTOBOI'O 3aJIaHUSI OTBOJUTCSI HE MEHEE OJJTHOTO yaca.

Kputepuem orieHuBaHus SIBIISIETCS YCIELIHBIN OTBET Ha 6osee, yem 50 % BOMpPOCOB U3 TECTOBOTO 3a-
JaHusl. Y CIICHIHBIA OTBET MO3BOJISIET IIEPEXOAUTH KO BTOPOM YaCTH 3K3aMEHa, KOTOPBIN 3aKIK0YAETCS B IIPEI-
CTaBJICHUU MIPE3CHTALUU 110 MaTEpHaIaM KOMIUIEKCHOTO 33JIaHHUS.

[TocnenoBarenbHOCTh IPOBEAEHUS IOCYAApPCTBEHHOIO 3K3aMEHA CIIEYOIas

1) nata, Bpemsi U MECTO IIPOBECHH HK3aMEeHAa YCTaHABIMBAIOTCS HE Mo3/1Hee, 4yeM 3a 30 KaJeHaapHbIX
JHEH 10 THS IPOBEIEHUS IEPBOI0 FOCYAAPCTBEHHOr0 aTTECTAlMOHHOIO UCIIBITAHUS PACIIOPSKEHUEM 110 YHU-
BepcuTeTy U uHbopMaius 00 3ToM 3ab6JIaroBpeMEHHO TOBOJIUTCS A0 CBEJACHHUS 00y4aroIIerocs, YWieHoB roc-
YIapCTBEHHBIX 3K3aMEHAI[MOHHBIX KOMUCCHM U aneJUIUOHHBIX KOMUCCUHM, CEKpeTapei rocy1apCcTBEHHBIX
HK3aMEHAIIMOHHBIX KOMHCCUHN, PYKOBOJIUTENEH U KOHCYIHTAHTOB BBIITYCKHBIX KBAIU(DUKAIIMOHHBIX padoT;

2) oOyuarommiicsi IPEACTABISET B BUJEC WIUTFOCTPHPOBAHHON MPE3CHTALMU MAaTEPHAJIbl BBITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThl. B 31Ol yactu oOyuatomuiics: Gpopmynupyer nenb paboTsl; 000CHOBBIBAET aK-
TyaJbHOCTh BEIOPAHHOM TEMBI; CTAaBUT 3a/1a4H, pelIaeMble B paboTe; TOKa3bIBACT OCHOBHBIE MTOIXO/IbI M ITyTH
JOCTUKEHHS TIOCTABJICHHOM B paboTe 1eH; MPUBOAUT MepedeHb HEOOXOIUMBIX PACYETOB U rpaduuecKoro
Marepuaia. MUHUMaIbHBIA 00bEM BBIMOJIHEHHBIX MCCIEAOBAHUM, BRBIHOCUMBIN Ha 3K3aMEH, — 3TO KpaTKoe
M3JI0’KEHUE BBIMOJTHEHHBIX UCCIIEIOBAaHUI ¢ MUHUMAJIBHBIM 00HEMOM HILTIOCTPALIHIA;

3) BpeMsi, OTBOAMMOE Ha MPEACTaBICHUE IPE3EHTALIUN, OTPAHUUNBAETCS JECATHI0 MUHYTaMU JTOKJIA/1a;

4) pe3ynbTaThl CAAYM FOCYAAPCTBEHHOTO dK3aMeHa OOBSBIIAIOTCS B TOT K€ JIEHB Mociie 0(hOopMIICHHUS
B YCTAHOBJIEHHOM IOpSKE MPOTOKOJA 3aceianus ['ocy1apcTBeHHOM 3K3aMEHAlMOHHON KOMUCCHU;

5) BBIYCKHUK, TOJTYYMBIINI OLIEHKY «HEYJOBIETBOPUTEIBHO», UMEET NPaBO HA aNeJUIAIHIO.

[To pe3ynpTaTam rocyAapCTBEHHBIX aTTECTAIIMOHHBIX UCTIBITAHUM 00y4Yaroluiics UMEET IPaBo
Ha amneJuIsIIuIo.

OO0yyaromuiicst UMeeT MpaBo M0/1aTh B ANEUISIIMOHHYIO KOMUCCHIO TUChbMEHHYIO aleJJISIUI0 O Hapy-
LIEHWH, 110 €r0 MHEHUIO, YCTaHOBJIIEHHON IIPOLEAYPHI IPOBEAEHUS ITOCYIapCTBEHHOIO aTTECTALIMOHHOTO HC-
NBITAaHUA U (WJIN) HECOTJIACHH C Pe3yJbTaTaMH roCyAapCTBEHHOI0 3K3aMeHa.

Anensiys MoaeTcs TMYHO 00YYaroUMMCs B aleUIALUOHHYI0O KOMUCCHIO HE MO3HEE CIEIYIOIIETO
pabouero Hs mocie OObSIBICHUS PE3YIbTATOB FOCYAAPCTBEHHOTO aTTECTAIIMOHHOTO HCTIBITAHMSL.

Cekperapb aneuIIUOHHON KOMUCCHN PETUCTPUPYET NOCTYNAKOLINE 3asBJICHUS B )KypHaJIe perucTpa-
1IMU, B KOTOPOM B 00sI3aTeJIbHOM MOPSAKE yYKa3bIBaeT AaTy npuema 3assienus, @O cTyneHTa, cBOIO JOIK-
HOCTb ¥ (paMUIIHIO.

s paccMOTpeHHs anejuIsiui CEeKpeTapb IOCyJapCTBEHHON 3K3aMEHAIlMOHHON KOMHUCCHH HAaIpaB-
JISIET B aNEJUBSIIMOHHYI0 KOMUCCHIO IIPOTOKOJ 3aC€aHtsl FOCY1apCTBEHHOM dK3aMEHAIIMOHHOM KOMUCCHH, 3a-
KJIFOUEHHE Tpe/ceiaTeNs TOCYJapCTBEHHOM IK3aMEHAallMOHHONW KOMUCCHH O COOJIIOJIEHUH MTPOLEAYPHBIX BO-
IIPOCOB IIPU NPOBEAECHUM T'OCYJAapCTBEHHOI'O aTTECTAIIMOHHOTO MCIBITAHUS, & TAK)KE€ MMCbMEHHBIE OTBETHI
oOyuarolerocs s pacCMOTPEHHUS aNeJUISUU 110 TPOBEAECHUIO TOCYJapCTBEHHOIO IK3aMEHa.

Anensims paccMaTpUBaeTCs He Mo3Hee 2 pabo4yux JHEW co JTHS MOoJauu anejuIsIMY Ha 3acelaHuu
aneJUISIIUOHHON KOMHCCHHU, HAa KOTOPOE MPUIJIAIIaloTCs MpeiceaTeNb roCy1apCTBEHHOM dK3aMEeHAIIMOHHOM
KOMHCCHUHU M 00YUaIOIIMNACS, TTOAABIINHA aneIIsIHIO.

3acenanue anesIUOHHON KOMUCCHH MOYKET IPOBOAUTHCS B OTCYTCTBHE 00YUaIOIIErocsl, MOJaBIIero
ameUISLUIO, B CIIy4ae €ro HESIBKY Ha 3aCEAaHNE aleJUIIUOHHON KOMUCCHH.

Pemenue anemisiMOHHOW KOMHCCUHU JOBOAMTCS 10 CBEIEHUS O0YyYarollerocs, MoJaBIIero amnesis-
IIUI0, B Te€YeHUe 3 pabouyMx AHEH co JHS 3acelaHus aneUIIUOHHOW KoMHcCUH. DaKT O03HAKOMIICHHS
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oOyuarolerocsi, MoJaBIIero aneudltio, ¢ PeIIeHUeM aleJUIIUOHHON KOMUCCUU yIOCTOBEPSIETCS MOIIIH-
ChI0 0OyYaroIerocs.

[Ipu oTkaze OT 03HAKOMJICHHS (TIOJMUCH) COCTABIISIETCS aKT 00 OTKa3e OT O3HAKOMJICHUS (SBIISCTCS
MPUIIOKEHUEM K TIPOTOKOJTY), KOTOPBINA MOJNUCHIBACT MpeaceaaTeNb (JM00 OANH U3 WICHOB ale/UIIIIMOHHOMI
KOMUCCHH, PUCYTCTBOBABIINM Ha 3aCe/laHuH) aeJUISIIIHOHHON KOMHUCCHUU U CEKPeTaph aneuIILUuOHHON KO-
MUCCHH.

[ToBTOpHOE TMpOBEAEHUE TOCYJAPCTBEHHOTO ATTECTAlMOHHOIO HCIBITAaHUS OOy4aroulerocs, rnojas-
LIET0 aleJISHUI0, OCYIIECTBIISAETCS B IPUCYTCTBUM OJJHOT'O U3 YWICHOB alleUIALIMOHHON KOMUCCUU HE IT03/JHEE
JaThI 3aBEpIICHHS 00ydeHus B yHUBepcuTeTe B cooTBeTcTBUH ¢ DI'OC BO.

Arnemiauys Ha NOBTOPHOE MPOBEAECHNUE IOCYAApPCTBEHHOIO aTTECTALIMOHHOTO UCIBITAaHUS HE IPUHU-
MaeTcsl.

PesynbTarhl caun rocyjapCTBEHHOTO SK3aMEHA OINPEAEISAIOTCS OLEHKAMU «OTIMYHO», «XOPOLIOY,
«YIOBJIETBOPUTEIBHO», «HEYIOBICTBOPUTEIbHO». OLEHKH «OTIUYHOY», «XOPOLIOY», «YyAOBIECTBOPUTEIHHO»
03HAYaI0T YCIIELIHOE TPOXO0KIEHUE FOCYIapCTBEHHOI'O aTTECTALIMOHHOTO UCIIBITAHNUS.

[Tpu ompeneneHny OLEHKU 3HAHUN U YMEHU, BBISIBJICHHBIX MPU CAaue rOCyIapCTBEHHOIO SK3aMeHa,
IIPUHMMAIOTCSI BO BHUIMaHUE YPOBEHb TEOPETUUECKON, HAYYHON U MPAaKTUYECKON IOJrOTOBKU BBIITYCKHHUKA.

[Tpu BBICTaBIEHUU OLICHKH MPUMEHSIOTCS CIEIYIOIINE KPUTEPUU:

- OLICHKA «OTJINYHOY» BBICTABIISIETCS TOMY, KTO IIpeacrasisieT marepuaisl BKP B makcumansHOM cre-
MIEHU TOTOBHOCTH, TITYOOKO U IPOYHO YCBOWJI MPOTPaMMHBIN MaTepual, UCUEPIIbIBAIOINIE, [TOCIIEJOBATENBHO,
YEeTKO U JIOTMUECKU CTPOMHO €ro U3JIaraeT, yMeeT TECHO YBA3aTh TEOPHUIO C MPAKTUKOW, CBOOOJHO CIIpaBIIs-
eTcsl C 3a/1auaMu, BOIIPOCAMH U IPYTUMH BUJAAMU IPUMEHEHHS 3HAHUH, PUYEM HE 3aTPYyIHSAETCS C OTBETOM
NIpU BUJIOM3MEHEHUH 3aJ[aHUsl, NCTIOJIb3YeT B OTBETE MaTepHal MOHOTPapHUECKON JINTEpaTyphl, IPABUIBHO
00OCHOBBIBAET NPUHATHE PEIICHHUS, BIaJeeT PA3HOCTOPOHHUMHU HAaBBIKAMU U MPUEMaMH BBIMIOJTHEHUS MPaK-
TUYECKUX 3a/1ay;

- OIICHKA «XOPOIIO0» BBICTABISETCS TOMY, KTO MpezcTaBisaeT Mmatepuansl BKP B Bbicokoii cTenenu ro-
TOBHOCTH, TBEPJIO 3HAET IPOrPaMMHBIN MaTepuall, TpaMOTHO U IO CYILLECTBY M3J1araeT ero, He JOIycKas Cy-
IIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, IPABIILHO MPUMEHSET TEOPETHUECKUE MOJI0KEHUS TIPU pe-
LIEHUH [TPAKTUYECKUX BOIPOCOB U 33]1a4, BiajeeT HE0OXOJMMbIMU HaBbIKAMH U IPUEMAMU UX BBIIIOJIHEHUS;

- OLICHKA «YJOBJIETBOPUTEIHHOY» BBICTABIIAETCS TOMY, KTO mpecTaBisier maTepuansl BKP co cremne-
HBIO TOTOBHOCTH, YOSKJAIOIIEH WICHOB rOCYIapCTBEHHONH KOMHCCHHU B TOM, YTO CTY/ACHT CIIOCOOEH BBIIOJI-
HuTh BKP B 0TBeIeHHBII A1 3TOTO MEpUoJl, UMEET 3HAHUSI TOJILKO OCHOBHOI'O MaTepuasa, HO He YCBOMII €ro
JeTanei, JomycKaeT HeTOYHOCTH, HEJOCTATOYHbIE IIPAaBUIIbHBIE ()OPMYIIUPOBKH, HAPYIICHHUS JIOTHYECKOMN 110~
CJIEOBATEIBLHOCTH B U3JI0KEHNUHU NPOrPaMMHOI0 MaTepHalla, IpoJEMOHCTPUPOBAI CEPbE3HBIE 3aTPyIHEHUS
B [IPaKTUYECKON YaCTU MPEICTaBICHHBIX MAaTEPUAJIOB;

- OLICHKA «HEYJOBJIETBOPUTEIHLHO» BBICTABIIETCS TOMY, KTO He npeAcTtaBui matepuaisl BKP, a ecnu
MIpeICTaBUJI MaTepHalibl, HO JOMYCTHJI IPUHLIMIINAIbHBIE OIIMOKH B PEIIEHUH TEXHOJIOIMUECKUX 3a/ay, He
3HaeT 3HAYUTEIHHON YaCTH MPOrpaMMHOT0 MaTepuaa, I0IyCKaeT CylIeCTBEeHHbIE OIIUOKH.

3.3 IlepevyeHb peKOMEHYeMOM JIUTEPATYPbI 1JIsl MOATOTOBKH K FOCYAapCTBEHHOMY JIK3aMeHY

- Pomanos, A. U. Pacnipenienenust ciay4aiiHbIX BEJTMYUH U OCHOBBI CTATUCTHMYECKHX METOJIOB 00pa-
OOTKH KCIIEPUMEHTAIIBHBIX JaHHBIX [ DJIEKTPOHHBIN pecypc]: yueOHO-MeTonnyeckoe nocobue / A. U. Poma-
HoB, T. A. CemenoBa, H. C. BoponoBa. — Mocksa: HUAAY MU®DU, 2016. — 148 c. — ISBN 978-5-7262-2225-
7. — Pesxxum noctymna: https://e.lanbook.com/book/119506, aBTOpH30BaHHBIIA.

- Mu¢raxyraunosa, @. P. [InanupoBanue u opranusanus SKCcrepuMeHTa : yueoHoe nocooue / O.
P. Mudraxyrauaoa. — Kazans : KHUTY-KAU, 2020. — 256 c. — ISBN 978-5-7579-2474-8. — Texcr :
ANeKTPOHHBIH // JlaHb : snexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/193510.
— PexxuMm goctymna: Ui aBTOpuU3. M0JIb30BaTENeH.

- Kawmenes, C. B. KomnbiotepHoe MoenipoBanie 1 00padoTKa JaHHBIX B MPUKIJIAJHBIX HAYYHBIX HC-
clefioBaHUsIX [ DneKTpoHHBIN pecypc]: yaeoHoe mocooue / C. B. Kamenes, K. B. Mapycuy. — OpenOypr: YHuBep-
curer, 2013. — 156 c¢. — ISBN 978-5-4417-0194-5. — Pexxum npocryma: http://artlib.osu.ru/web/books/
metod_all/3513 20130306.pdf, B nokanbroii cetn OI'Y.

- Kawmenes, C. B. IlmxxeHepHbIe pacyeTbl METOZ0M KOHEUHBIX 1eMeHToB B CAE-cucreme «Autodesk
Simulation Mechanical» [OnexkTponHBbIi pecypc]: yuedHoe mocodue. — Openbypr: OI'Y, 2019. — 142 c. —
Pexum J0CTyMa: http://artlib.osu.ru/site_new/index.php?option=com_find&type=getfile&name=
94202 _20190515.pdf&folderl=metod_all&folder2=books&no_html=1, aBropu3zoBanHbIii. — 3ari. ¢ FKpaHa.
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- Kawmenes, C. B. Ucnons3zoBanne CAE-cuctembl «<ANSY S» B UH)KEHEPHOU MPAKTUKE [ DIEKTPOHHBIN
pecypc]: yueb. mocodue / C. B. Kamenes, A. H. TToroB. — Opendypr: T'OY OI'Y, 2008. — Pexxum nocryna:
http://artlib.osu.ru/site_new/index.php?option=com_find&type=getfile&name=2642_20110923.pdf&
folderl=metod_all&folder2=books&no_html=1, aBropu3oBanHbIii. — 3ari. ¢ 3KpaHa.

- OxoneunukoB, A. C. [IpoyHOCTHBIE WM OUHAMHYECKHE PACUYEThl B MPOTPAMMHOM KOMILIEKCE
ANSYS WORKBENCH : yue6noe nmocobue / A. C. Oxoneunukos, C. [I. , . I'. . — Mocksa : MAU, 2021.
— 101 c. — ISBN 978-5-4316-0805-6. — Texkcr : a1exkTpoHHbIN // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/207485. — Pesxxum mocTyna: Jist aBTOPH3. OJIb30BATEICH.

- Kawmenes, C. B. OcHOBBI M€TO/1a KOHEUHBIX 3JIEMEHTOB B MH)KCHEPHBIX MPUIIOKECHUSIX [ DIEKTPOH-
HBII pecypc]: ydeOHoe mocodue. — OpenOypr: OI'Y, 2019. — 110 c. — Pexum nocryma: http://artlib.
osu.ru/site_new/index.php?option=com_find&type=getfile&name=94203_20190515.pdf&folderl=metod_al
|&folder2=books&no_html=1, aBropu3oBaHHbIi. — 3ari. ¢ IKpaHa.

- VuasuuH, A. H. TexHonorudeckas ocHacTtka : yueoHoe nmocooue / A. H. Yusaun, B. @. I'ypbsiau-
xuH, E. M. bynbpkeB. — YubsiHOBCK @ Yl TV, 2022. — 173 ¢. — ISBN 978-5-9795-2192-3. — Tekcr :
AJIeKTPOHHBIN // JlaHb : snekTponHo-OMbOmHMoTeunas cucrema. — URL: https://e.lanbook.com/book/259712.
— Pexxum gocTyna: Uit aBTOpH3. MOJIb30BaTeNeH.

- Pexxymuit uHCTpyMeHT : yuebHoe ocodue / J[. B. KoxeBnukos, B. A. I'peuntankos, C. B. Kup-
caHoB [u Ap.] ; mox obmel penakuueii C. B. Kpucanoa. — 5 u3n., crepeotun. — Mocksa : MammHOCTpOe-
Hue, 2022. — 520 ¢. — ISBN 978-5-907523-01-2. — TekcT : 3nexTpoHHbIl // JIaHb : 371€KTpOHHO-0MOIHO-
teunas cuctema. — URL: https://e.lanbook.com/book/192992 (narta oopamienus: 27.06.2023). — Pexum 10-
CTyma: JJisi aBTopu3. monbs3oBareneit. — ObC U3narenscTBa «JIaHby.

- KoxeBnukos, /. B. Pexxymmii uactpymenr : yueOnuk / J{. B. KoxxeBuukos, B. A. I'peuntnukos, C.
B. Kupcanos, C. H. I'puropseB. — 4-e, u3a. — Mocksa : MammHoctpoenue, 2014. — 520 ¢. — ISBN 978-5-
94275-713-7. — Tekcr : osnexTpoHHbIH // Jlamb : 31eKTpoHHO-OMOMMoTedHast cucrema. — URL:
https://e.lanbook.com/book/63256 . — Pesxxum noctyna: uis aBropu3. nojib3osateieid. — DBC UznarenbcTBa
«JIaHby.

- I'puropres, C. H. MeToibl MOBBIIIEHNS CTOMKOCTH PeXyilero nHctpymenra : yueonuk / C. H. I'pu-
ropeeB. — 2-¢ u31. — Mocksa : Mammnoctpoenune, 2023. — 368 ¢. — ISBN 978-5-907523-33-3. — Teker :
AJIeKTPOHHBIN // Jlaub : snekrponHo-Oubmroreunas cucrema. — URL: https://e.lanbook.com/book/307286.
— Pexxum gocTyna: [uist aBTOPHU3. OJIb30BaTeNeH.

- T'opoxos, B.A. [IpoektupoBanue TexHOIOTHYeCKOM ocHACTKU [TekcT|: yueOHuk ans By30B/ B.A.
I'opoxos, A.I'. Cxuptnanze, U.A. Koporkos. — Crapsriit Ockon: THT, 2009, 2010. — 432 c.

- I'yces, A. A. IIpoekTupoBaHHue TEXHOJIOTHUECKOW OCHACTKH : yueOHMK / A. A. I'yces, U. A. I'ycesa.
— 2-e m3a1. — Mocksa : Mammnoctpoenue, 2013. — 416 ¢. — ISBN 978-5-94275-722-9. — TekcT : a1ek-
TpoHHBIH // JlaHb : anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/63254 . — Pe-
KMM JIOCTYTA: JUISt aBTOPHU3. TIOJIb30BaTeNeH.

- O60pyoBaHKE MAIIMHOCTPOUTEIbHBIX TPOU3BOACTB. [IpoekTHpOBaHNE PHUBO/IA TTIABHOTO IBUXKE-
HUS METAJJIOPEXKYIIUX CTaHKOB : yueOHoe rmocodue / B. [1. Konbuos, Y. B. Jle, A. E. Poxeiruna, /1. A. Cra-
ponyobuesa. — Upkyrck : UPHUTY, 2020. — 144 c. — Tekcr : 2neKTpoHHbIH // JIaHb : 2eKTpOHHO-010-
nuoteunas cuctema. — URL: https://e.lanbook.com/book/325076. — Pexxum moctyrma: s aBTOpU3. MOJb-
30BaTelIeH.

- Hertsapesa, O. H. HopmupoBaHue TOUHOCTH M TEXHUUYECKHE U3MepeHus : yueoHoe mocooue / O. H.
HertsipeBa, A. A. bakanos. — Kewmeposo : Ky3['TY umenu T.®. ['opbauesa, 2017. — 200 c. — ISBN 978-
5-906888-69-3. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0nOmMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/105390 . — Pexxum moctyma: AJisi aBTOPH3. MOJIb30BATEIICH.

- Kamenes, C. B. ABromaTuzanusi KOHTPOIbHO-U3MEPUTENBHBIX ONEPalUi B MAIIMHOCTPOCHUH
[DnexTpoHHbIH pecypc]: yuebHoe nocodue / C. B. Kamenes, K. B. Mapycuu. — OpenOypr: YHuUBEpCUTET,
2014. - 102 c. — ISBN 978-5-44-17-0422-9. — Pexxum nocryna:
http://artlib.osu.ru/site_new/index.php?option=com_find&type=getfile&name=4606_20140609.pdf&folderl
=metod_all&folder2=books&no_html=1, aBTopu3oBanHbIii. — 3ari. ¢ 3KpaHa.

- Meramnopexyue cTaHky : yueOHuk : B 2 Tomax / T. M. ABpaamosa, B. B. bymryes, JI. 1. I'nio-
BoH, C. U. loceko ; mox penakiueit B. B. bymryeBa. — Mocksa : MamunocTtpoenue, [0. 1.]. — Tom 1 —
2011. — 608 c. — ISBN 978-5-94275-594-2. — TekcT : 2neKTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIHOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/3316. — Pexxum moctyma: i aBTOpH3. MOJIb30BATEEH.

- Meramnopexyue cTaHky : yueOHUK : B 2 Tomax / B. B. bymyes, A. B. Epemun, A. A. Kakoiiro,
B. M. MakapoB. — Mocksa : MammHoctpoenwue, [0. r.]. — Tom 2 — 2011, — 586 c¢. — ISBN 978-5-
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JIO0CTyMA: JUIsl aBTOPU3. 110JIb30BaTENEH.

- [Tonsikos, A. H. IIpoekTupoBaHue MexaTpoHHBIX Moayiei ctankoB ¢ UITY : yueOHoe mocobue / A.
H. onsikoB. — OpenOypr : OI'Y, 2019. — 128 ¢. — ISBN 978-5-7410-2365-5. — TekcrT : 3neKTpoHHbIit //
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- bekramos, JI. A. OcHoBbl porpammupoBanusi ctaukoB ¢ UITY : yuebnoe nocobue / JI. A. bekra-
moB, A. M. Bnacos. — UBanoBo : UT'DY, 2018. — 112 ¢. — TekcT : 37eKTpOHHBIH // JIaHb : 3JIeKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/154545 . — Pexxum noctyma: st aBTOpHU3.
II0JIb30BaTEIEH.

- OcHOBBI TPOrpaMMHUPOBAaHUSA TOKapHOW 00paboTku netaneid Ha crankax c¢ YIIY B cucreme
«Sinumerik» [Tekcr] : yueOHOE mmOocoOMe Ui CTYACHTOB BBICHIMX y4eOHBIX 3aBEJICHUH, 00YYAIOMIUXCS 10
HampaBlIeHUsIM OATOTOBKU "MexaTpoHuka u poboTorexuuka', "KoHcTpykTopcko-TexHomornyeckoe obec-
MEYCHUE MATUHOCTPOUTETBHBIX TPon3BoACTB" / [A. A. TepentreB u ap.]; M-Bo oOpa3oBanus u Hayku Poc.
®enepanun, Penep. roc. OOPKET. 00pa3zoBar. yupexaeHue BbIcIl. oOpa3oBanus "OpeHOypr. roc. yH-T". -
Openoypr : OI'Y, 2015. - 108 c. - ISBN 978-5-7410-1268-0.

- OCHOBBI TPOrpaMMHUpPOBaHUs (pe3epHON 00paboTku Aeraneid Ha crankax c¢ UIIY B cucreme
«Sinumeriky» [Tekcr] : yueOHOE TTOCOOHME IS CTYJACHTOB, O0YJAIONIUXCS IO IPOrpaMMaM BBICIIIETO 00pa3o-
BaHU 10 HampasieHusM noarotoBkd 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHYECKOe 00ecreueHre MalluHo-
CTPOMUTENbHBIX MPOoU3BOJACTB, 15.04.05 KoOHCTpYyKTOpPCKO-TEXHOJIIOTHYECKOE OOECreueHue MallMHOCTPOU-
TeNbHBIX Mpou3BoACTB U 15.03.06 Mexarponuka u podorotexnuka / [A. H. ITonsikos u ap.]; M-Bo o6pa3oBa-
Hus U Hayku Poc. @enepanuu, Denep. roc. Or0HKET. 00pa3oBar. yupexaeHue Boicil. oOpazoBaHus "OpeH-
Oypr. roc. yH-1". - OpenOypr : OI'Y, 2015. - 198 c. - ISBN 978-5-7410-1269-7.

- IIporpammupoBanue o00paboTku neraneid Ha ¢pesepHoM crtanke c¢ YIIY HAAS TM-
1P [OnexTpoHHBIN pecypc] : yueOHOe mocobue Juis 0oOydarouuxcs Mo o0pa3oBaTeiIbHBIM IpOrpaMMam
BBICIIIETO  00pa3oBaHWs MO HampaeieHusM mnoarotoBku 15.03.05, 15.04.05 KoncTtpykropcko-
TEXHOJIOTUYECKOe O00ecredyeHne MAalIMHOCTPOUTENBHBIX Mpou3BoAcTB, 15.03.06 MexarpoHuka u
pobotorexnuka, 15.03.04 ABTomMaru3anus TEXHOJOTMUECKHUX MporeccoB M mnpousBoactB u 09.03.01
WNudopmaruka u BerurciautenbHas texuuka / A. H. I'onuapos, K. C. Pomanenko, A. A. Kopuunaesa; M-Bo
HayKd W BbIcHI. oOpa3oBanusi Poc. ®@enepammu, denep. roc. OrmKET. 00pa3oBaT. YUPEKICHUE BBICII.
obpazoBanus "OpeHOypr. roc. yH-T". - D1eKTpoH. TekcToBbie naH. (1 ¢aiin: 2.26 M6). - Opendypr : OI'Y,
2021. - 115 c. - 3arm. ¢ Tut. 9kpana. -Adobe Acrobat Reader 6.0.

- Umxenepusiii ananus koHcTpykuuit B CAE-cucteme "ANSYS Mechanical APDL" [DnekTpoHHBbIIH
pecypce] : yaeOHOE mocoOue i 00yJaronuxcsi o 00pa30BaTeIbHBIM MTPOTpaMMaM BBICIIIETO 00pa30BaHMS
[0  HampaBJICHUSM  IOATOTOBKH 15.03.05  KoHCTpyKTOpCKO-TEXHOJOTMYECKOe  oOecrieueHue
MalIMHOCTPOUTENBHBIX Mpou3BojacTB, 15.03.06 Mexarponuka u pobororexnuka / C. B. Kamenes; M-Bo
Haykd W BbIcil. oOpazoBanus Poc. ®eneparun, denep. roc. OwKeT. 00pazoBaT. yUpexkIE€HHE BbICIII.
oOpazoBanmus "OpeHOypr. roc. yH-T". - D1eKTpoH. TekcToBble naH. (1 daitn: 5.96 M6). - OpenOypr : OI'Y,
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https://e.lanbook.com/book/3317
https://e.lanbook.com/book/63221
https://e.lanbook.com/book/159953
http://artlib.osu.ru/web/books/metod_all/910_20110727.pdf
https://e.lanbook.com/book/154545

2021. - 160 c. - 3arn. ¢ tut. ’kpana. - Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-2658-8 :
aHROcDovL2FydGxpYi5vec3UucnUvd2ViL2Jvb2tzL211dG9kX2FsbC8XxNDMyNDZfMjAYMTA2MDEucG

Rm (osu.ru).

3.4 UnTepHeT-pecypchbl

- http://www.metromec.ch — opurnuansHslii caiit komnaauun « WENZEL Metromec AGy, 3aHnma-
IoIeics pa3pad0TKONW WHHOBAIIMOHHOTO MPOTPAMMHOTO 00ECTEUYCHUS ISl KOOPAUHATHO-U3MEPUTEITHHBIX
MaIllliH, HaXOJISIEeT0 MPUMEHEHHE BO MHOTUX OTPACIISIX POMBIIIJICHHOCTH, TAKUX KaK aBTOMOOMIJIECTPOCHHUE,
o011ee MalMHOCTPOSHUE, aBHA- U PAKETOCTPOCHHE;

- _https://en.wenzel-group.com — oduuuanbHBI pycCKOA3bIUHBINA calT kommanuu «WENZEL
Prizision GmbH», siBysttommeiicss 0IHUM U3 BeTyINX IPOU3BOAUTENEH KOOPAUHATHO-U3MEPUTEIBHBIX MAIIUH
B MHUpE, UMsI KOTOPOT'O CTaJI0 CHHOHMMOM BBICOKOH TOYHOCTH M HHHOBAIIMOHHBIX TEXHOJIOTHIA B 00JIACTH KO-
OpAMHATHON METPOJIOTUH;

- https://openedu.ru/course/urfu/METR/ — «OtkpsiToe obpasoBanue», Karamor kypcos, MOOK:
«OCHOBBI METPOJIOTUH, CTAHIAAPTU3AINS U OLIEHKA COOTBETCTBUS.

- WWW.ABAMET.ru — opunuansHelii caidT mocraBmiyka ctankoB HAAS B Poccuto, caliT comepkut
crpaBOYHYI0 HH(popManuio o nporpammupoBanuio HAAS-FANUC;

- _https://ru-siemens.com/project/ — opunmanbHpIi caliT KOMIaHUKH Siemens, COEPIKAIIMKA CrIpa-
BOYHYIO HH(OPMAIIHIO 10 MporpaMmupoBanuio B cucteme UITY 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 — caiThl TPOM3BOIUTENCH BHICOKOTEXHOJOIHYHOIO U HAYKOEMKOTO 000pyI0Ba-
HUS,

- www.solver.ru — caiit naxeHepHo-koHcanTuHroBoi pupmer SOLVER (COJIBEP).

- Www.izts.ru, www.nhakamura-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.solVver.ru — caiTsbl IpOU3BOAUTEICH BbI-
COKOTEXHOJIOTHYHOI'O U HAYKOEMKOr0 000py10BaHMS;

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

- http://www.solver.ru/Komnanust COJIBEP, kotopas BeIOpajia HampaBIeHUEM CBOCH pabOThI UH-
YKEHEPHbI KOHCAJITUHT;

- http://bibt.ru- 6Gubnmrorexa TEXHUIECKON JIUTEPATYPHI;

- http://window.edu.ru/catalog/pdf2txt/100/26100/8995 MudopmarmonHas cucrema "Ennnoe okHO
JocTyna K o0pa3oBaTelbHbIM pecypcaM”. ImeeT kaTanor o0pa3oBaTeIbHBIXUHTEPHET-PECYPCOB U MTOJTHOTEK-
CTOBOM 3JIEKTPOHHOH y4eOHO-METOANYECKOM OnbinoTexe A o01ero U npodeccnoHaabHOT0 00pa30BaHUs;

- http://techliter.ru/load/uchebniki_posobya lekcii/metallorezhushhie_stanki/51 - Caiir amexTpoH-
Hoil Oubnmmoteku Techliter. ComepkUT yueOHBIE U CIPABOYHbIE ITOCOOUS, YEPTEKU IO COBPEMEHHOMY CTa-
HOYHOMY 000pYI0BaHHUIO;

- http://www.autodesk.com — oduIHaTBHBIA PYCCKOSI3BIYHBIA caiiT koMnanuu Autodesk,sBiisiio-
1ielcss MUPOBBIM JIMIEPOM B 00J1aCTH pa3pabOTKU pelleHuil u cepBucos a3 D-nipoekTupoBanus, Au3aiiHa,
rpadyuKu U aHUMAaIUy;

- http://ascon.ru — odunmansuerii caiit kommannun ACKOH, sBistromeiicss KpymHEHIIMM poccHid-
CKUM pa3pabOTYNKOM WH)XEHEPHOTO MPOTPaMMHOT0 00ECTICYeHHS U MHTETPATOPOM B cepe aBTOMAaTH3AINH
MIPOEKTHOM Y MPOU3BO/ICTBEHHOH /1€ TENBHOCTH

- http://www.solidworks.ru — opunmansHbli caiiT kommanuu SolidWorksRussia, siBisromieiicst o-
HUM U3 KpYMHEHIINX MocTaBIIUKOB porpaMMHbIX komiuiekcoB CAD/CAM/CAE/PLM u MHXUHUPUHTOBBIX
yeayr Poccuiickont @enepannu u crpan CHI'.

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

- http://window.edu.ru/catalog/pdf2txt/100/26100/8995 Nudopmarnmonnas cuctema "EnuHoe
OKHO JIOCTyIa K 00pa3oBarenbHbIM pecypcaM'. FiMeeT kaTasior 00pa3oBaTeabHbIX HHTEPHET-PECYPCOB U TIOJI-
HOTEKCTOBOH 3JIEKTPOHHOHN y4eOHO-MEeTOANYECKON OuOIroTeKe Ui 00111ero u mpodeccuoHaIbHOro 00pa3o-
BaHMUSI.

- http://techliter.ru/load/uchebniki_posobya lekcii/metallorezhushhie_stanki/51 Caiit anexTpoH-
Hout OmGmmoreku Techliter. ComepxuT ydeOHbIE W CIPABOYHBIE MOCOOWS, YEPTEKH MO 0OOPYTOBAHHUIO
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https://lib.osu.ru/search/elres/download/aHR0cDovL2FydGxpYi5vc3UucnUvd2ViL2Jvb2tzL21ldG9kX2FsbC8xNDMyNDZfMjAyMTA2MDEucGRm
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http://www.abamet.ru/
https://ru-siemens.com/project/
http://www.nakamura-tome.com,/
http://www.okuma.com/
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http://www.lipstanok.lipetsk.ru/
http://www.pumori.ru/
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http://dzfs.su/
http://www.uzts.ru/
http://www.lipstanok.lipetsk.ru/
http://www.assz.ru/
https://www.stan-company.ru/
http://www.sasta.ru/
http://www.pumori.ru/
http://www.solver.ru/
http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51
http://window.edu.ru/catalog/pdf2txt/100/26100/8995
http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51

MAaITHHOCTPOUTEIBHBIX TPOU3BOICTB.

- http://gostexpert.ru — 6ecruiaTHast, HocTossHHO 0OHOBIsIeMast 6a3a [OCToB P®, KOppeKTHPOBOK U
WCTIPABJICHUH 110 HUM;

- http://libt.ru — snexTpoHHass OUOIMOTEKA TEXHUUECKOW JTUTEPATYPHI, IPEIOCTABIISIONIAs CBOOOI-
HBIW OCTYN K MH)KEHEPHBIM KHUTaM, HopMaTuBHOU nokymenTauuu, 'OCTam, CHull, BCH;

- http://www.renishaw.ru — odpunuanbHbI PyCCKOS3bIYHBIN callT Gpupmbl Renishaw, sBistomierics
MHPOBBIM JIUZICPOM B 00JTACTH U3TOTOBJICHHSI CPEACTB U3MEPEHUS U KOHTPOJIS,

- http://www.wenzel-group.com — opuruansHbIi calT koMmnanuu Wenzel, iBisfoIeiicst oaHUM U3
KPYIMHEHIINX MPOU3BOAUTEIEM KOOPAMHATHO-U3MEPUTEIBHON TEXHUKH;

- http://www.metromec.ch — odunuanbHbIi caiT KOMIaHuu Metromec, SIBJISIONICHCS OJHUM H3
KPYIMHEHIINX MOCTABIIMKOB MPOrPAMMHOI0 00ECIICYECHHUS Il KOOPIMHATHO-U3MEPUTEIbHON TEXHUKH;

- http://skbis.ru — opunmansusiit caiit CKb UC (Poccus, Cankr-IletepOypr), Iponu3BOAUTENb 1aT-
YUKOB IepeMenieHus (IHKOJAEPOB);

- http://lapic.ru — opunmansuelii caiit OO0 «Jlanuk» (Poccusi, CapaTtoB), Mpor3BOJCTBO KOOPIHU-
HATHO-U3MEPHUTEIIbHBIX MAIIUH;

- https://openedu.ru/course/ITMOUniversity/INTRCH/ — «OtkpbiToe o0pazoBanue», Karanor kyp-
coB, MOOK: «OCHOBBI B3aNMO3aMEHICMOCTH;

- https://openedu.ru/course/misissMETROL/ — «OrtkpbiToe o0pa3zoBanue», Karamor Kypcos,
MOOK: «MeTtponorus».

- http://www.sprut.ru/ - odwurmansabiii cait kommanuu «CIIPYT-TexHonorus», coaepKaiini
CMPaBOYHYIO HH(OPMAIIHIO 110 aBTOMATHU3AI[MK IPOILECCOB MAITUHOCTPOCHHS C MOMOIIBIO MPOrPaAMMHBIX
npoxayktoB SPRUT.

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

- https://www.coursera.org/learn/innovations-in-industry-robotics - «Coursera»; MOOK: «Huno-
BallMH B MPOMBIIICHHOCTH: MEXaTPOHUKA U POOOTOTEXHHUKAY,;

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

- http://www.edu.ru- Poccuiickoe o6pazoBanue. deepaibHbIil IOpTAIL.

- http://rsl.ru/ - Poccuiickas rocynapcTBeHHas OMOIMOTEKA.

- http://www.rasl.ru - Bubnuorexa Akagemuu Hayk. BAH.

- http://www.msu.ru/libraries/ - Hayunast 6ubnunorexka MI'Y.

- http://hse.ru/ - Beicmast mkosia 3KOHOMUKH. HalimoHaIbHBIN HCCIIEIOBATEILCKUM YHUBEPCHUTET.

- http://ecsocman.hse.ru/ - ®eaepanbHbIi 00pa3oBaTeNbHbIN TOPTAT - IKOHOMHUKA, COLUOIOTHS,
MeHemKMEHT.

- http://econom.nsc.ru/jep/ - BupryanbHast 5KoOHOMUYECKasi OMOIHOTEKA.
http://www.akdi.ru/ - Uatepuer-cepep AKJIN «OKOHOMHKA U KH3HBY.
http://www.expert.ru/ - XKypuan «kcrepry.
http://glossary.ru/ - City»x0a TeMaTHYECKHX TOJKOBBIX CIIOBAPEH.
http://eup.ru/ - Hayuno-o0pa3oBaTenbHbIi OPTaT « JKOHOMHUKA M YIIPABJICHUE HA TPEAMPHS-
TUsAX». BUOIMOTeKA SKOHOMUYECKOH U yITPaBIEHUYECKOH JTUTEPATYPHI.

- http://finansy.ru/ - ITy6aukaiiuu mo S5KOHOMHUKE ¥ hUHAHCAM.

- http://www.gks.ru - ®enepasnpHhast ciyxba rocy1apCTBEHHOM CTATUCTUKH.

- http://www.cbr.ru - I1b P®.

- http://www.iea.ru/ - IHCTUTYT YKOHOMHYECKOTO aHAITH3A.

- http://ibooks.ru/ - DnexkTpoHHas OMOIHOTEUHAsT cCHCTEMa «AHOYKCY.

- www.biblioclub.ru - Onexkrponnas OuOIMOTEYHAsI CHCTEMa «Y HUBEPCUTETCKast OMOIMOTeKa
online».

- http://e.lanbook.com/ - Dnexkrponnas OubaHoTeuHas cucrema «JIaHby.

- https://rucont.ru/ - Dnexkrponnas 6udauoreunas cucrema «PYKOHT».

- https://elibrary.ru/defaultx.asp - Hayunast snexrponnas 6ubnamnoreka «Elibrary.ruy.

- https://openedu.ru/course/urfu/INTPR/ OtkpbiToe oOpa3oBanue — Y ipaBieHHe
HHTEJUIEKTYaJIbHONH COOCTBEHHOCTBIO.

- https://openedu.ru/course/ITMOUniversity/ INNOEC/ OtkpsiToe 0Opa3oBaHue —
WHHOBaImoHHas 5KOHOMHUKA M TEXHOJIOTUYECKOE MPEAIPUHUMATETHCTBO
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https://www.coursera.org/learn/introduction-cad-cam-practical-cnc-machining
http://www.edu.ru/
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- https://openedu.ru/course/mephi/mephi_002_commerce/ OtkpsiToe 06pa3oBaHUE —
KoMmMmepumanuzanus TEXHOIOTHH

- http://www.stanok-mte.ru, www.izts.ru,  http://www.stankozavod.su, http://rosstanko.com/,
WWWw.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 Poccuy 1O NPOM3BOACTBY BBICOKOTEXHOJOTUYHOIO M HAYKOEMKOIO
00opyIoBaHUs;

- WWW.PUMOrI.ru - caidt kommanuu «IIlyMOpH-UHXUHUPUHT HHBECTY, IPOMAraHupyeT U BHEAPSIET
MHHOBAIIOHHBIE TEXHOJIOTUU U COJIEUCTBYET PA3BUTHIO KOHKYPEHTOCIIOCOOHOTO PhIHKA POCCUMCKUX MPOTYK-
TOB MAIlIMHOCTPOCHHUS.

- www.solver.ru— caiitT umxenepao-koncantuaroroit pupmet SOLVER (COJIBEP).

- https://openedu.ru/course/mephi/machinery/ - «OtkpsiToe o6pa3oBanue»:«KoHCTpynpoBaHue:
BBeneHue B getany MaluH».

- https://openedu.ru/course/spbstu/DIGPROD/-  «OtkpeiToe  obpasoBanue»:  «lludposoe
IIPOU3BOJICTBO U IIPOEKTHAs AESITEILHOCTD.

- https://www.kitamura-machinery.com, www.makino.com, www.mazak.com, www.mazak.ru,
WWW.0KUMa.COM— opHUIUAIBHBINA CAaHT STOHCKHX MPOU3BOIUTENCH CTAHKOB

- Home - Pama (pamamachinetools.com), https://www.kovosvit.com, https://en.dmgmori.com/,
https://www.toshulin.ru, https://roeders.de/en/start/ — caiiT eBporeiicKkux mpOU3BOIUTEICH CTAHKOB

- http://sibengine.com/instrumentalnyj-i-shpindelnyj-konus-hsk/ -  caiit = TexHOMOrMYECKOI
koMnanuu OO0 «Cubupb NHXUHUPUHT C MOJE3HON TEXHUUYECKON U TEXHOIOIMYECKON JOKyMEHTaluen

- Inventor 2018 Help | What's New for Inventor 2018.3 | Autodesk — onmaifH MOMOIIHUK IO
Autodesk Inventor (6;10kHOT UHKEHEpA);

- https://exponenta.ru — obpa3oBaresbHbIii mopran o Matlab, Simulink;

- siemens.com - caiit mieHTpa oopa3oBaTeibHbIX ycuyr Siemens PLM Software.

- https://openedu.ru/course/ITMOUniversity/ACSE/ - «OtkpbiToe 0o0pa3zoBaHHE»: «DJIEMEHTHI
CUCTEM aBTOMATHYECKOI'O yIPABICHUS».

- https://openedu.ru/course/mipt/SRE — «OtkpsiToe 0Opa3oBanue», Kartamor kypcoB, MOOK: «Oc-
HOBBI HAYYHOT'0 UCCJIEI0BAHUSY;

- https://openedu.ru/course/eltech/probability theory — «OTkpeiToe oOpa3zoBanuey, Kartanor kypcos,
MOOK: «Teopust BeposITHOCTE.

- http://fea.ru — opunmanbHBIA CAUT UHKUHUPUHTOBOTO IeHTpa «L[eHTp KOMIBIOTEPHOTO WHIKUHHU-
punra» (CompMechLab®) CIIGITY, conepxanuii pazianuHble MaTepHaibl, KOTOpbIe KacatoTCs UCIOJIb30Ba-
Hus coBpeMeHHbIX CAE-TexHooruii B pa3InyHbIX OTPAcisX MPOMBIIIIEHHOCTH;

- http://edu.ascon.ru/ — caiiT 06pa3oBaTebHO MPOrPaMMbI KOMITAHHU «ACKOHY, TIPEOCTABIIS O
JOCTYI K Yy4€OHBIM BEPCHUSM MPOTPaAaMMHBIX IPOAYKTOB KOMIIAHUH, COJIEPKAINI pa3inyHble 00ydarolue
MaTepHalbl, THPOPMAIMIO O KOHKYPCax, IPOBOJAUMBIX KOMIIAHUEH U T.11.;

- https://www.autodesk.com/education/home — pasaen opurransHOTO caiita kommanuu «Autodesky,
MPEJCTABISAIOIINN OeCIIIaTHBIN TOCTYI KO BCeM NOJTHO(YHKIIMOHAIBHBIM BEPCUSAM MIPOTPAMMHBIX TPOAYKTOB
KOMIIaHUU B 00pa30BaTENbHBIX LENIX, COAEPKAIMM pa3IuyHble 00yJarouie Marepualibl, HTHPOpPMaLHIO O
KOHKYpCax ¥ MEpONPUATHIX, TPOBOAUMBIX KOMITAHUEH U T.I1.;

- https://www.ansys.com/ — pa3aen opHuIHaIbHOTO caliTa KOMITAHUH «ANSYS», TOCBSIICHHBIN ¢e aKka-
JIeMUYECKON MporpaMMe, B paMKax KOTOpPOW MpPEJOCTaBIISIOTCS OeCIUIaTHbIE CTYAEHYECKHE BEPCHM IpO-
IPaMMHBIX IPOAYKTOB «ANSYS» U pa3iaruHble 00pyUaroe MaTepHabl;

- https://openedu.ru/course/ITMOUniversity/ MANMEH - «OtkpbiToe obpa3oBanuey», Karaior
kypcoB, MOOK: «Moaenu u MeToAbl aHAIUTUYECKOW MEXAHUKHNY;

- https://openedu.ru/course/mephi/mephi_digital engineering — «OtkpbiToe 00pa3oBanue», Karamor
KypcoB, MOOK: «BBeaenue B unppoBoil HHKUHUPUHTY.

- https://openedu.ru/course/ITMOUniversity/ MECHMACH — «OrtkpbiToe oOpa3oBanue», Karamor
KypcoB, MOOK: «Teopus MexaHU3MOB U MaIINH;

- https://openedu.ru/course/spbstu/CEDDM — «OtkpbiToe oOpa3oBanue», Karanor kypco, MOOK:
«KoMIbIOTepHBIN HHKUHUPUHT B IU(PPOBOM MPOESKTUPOBAHUH U TTPOU3BOJICTBEM.

- Jlomammnss crpanuna (dormerpramet.com) — CalT MPOU3BOAUTENEH HHCTpyMeHTa Dormer u Pramet;

- https://hoffmann-group.ru_— caiit npousBoautess nacrpymenta KORLOY;

- http://rezh-instrument.ru_— cnipaBoYHO-MH(OPMATMOHHBIH MOPTAT IO PEXKYIIEMY HHCTPYMEHTY.

- https://www.rsl.ru_- poccuiickas rocynapctBennas 6ubnmuoreka (PI'B).
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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/
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_- poccwuiickas HarroHansHas oudaunoreka (PHB).
- https://elibrary.ru_- maydsast siekTpoHHast OHOTHOTEKA.
- https://link.springer.com - 6a3a JaHHBIX HAYYHBIX KHUT, )XyPHAIIOB, CIIPABOYHBIX MaTCPHAJIOB.
- https://schunk.com/ru_ru/domasnaa-stranica/ - opuumnaibHbIii caiiT kommanuu Shunk mo
MPOU3BOCTBY OCHACTKH JUIsA cTAaHKOB ¢ UITY M po6oTOTeXHHYECKUX KOMILJIEKCOB.
- https://pragati-automation.com - od¢uuHadbHbIi caiiT kommamum Pragati mo
MPOU3BOJICTBY PEBOJIbBEPHBIX I'OJIOBOK JIJisi cTaHKOB ¢ UITY
- https://baruffaldi-russia.ru — romMamHsisi cTpaHMIA UTAJbSHCKONH Komnanuu Baruffaldi —
MPOU3BOIHUTENS OCHACTKH U PEBOJIbBEPHBIX F'0JIOBOK /IJIsl CTAHKOB
- https://www.shop.santool.de/en/index - oduIMaTbHBIA CAUT WTAIBIHCKOW KOMIIAHHH
Duplomatic -ipou3BoauTesnst OCHACTKH Jyisi craHkoB ¢ UITY
- http://www.gerardispa.com/company - obuiHaabHbIi calT nTaabsIHCKON KoMmanuu Gerardi -
IIPOU3BOJUTEINSI OCHACTKU I cTaHKOB ¢ UIIY.

4 BoinyckHasi KBaJupuKkaunoHHasi padora

4.1 CTpykTypa BBINYCKHONH KBAJIM(PUKANUOHHON PadoThl M TPeOOBAHUSA K ee COJAepP:KAHUI0 U
odopmiieHHI0

Temaruka BKP nomkHa oTpaxars OCHOBHBIE TpeOOBaHHS MOATOTOBKM OaKalaBpOB MO HAMPABICHUIO
15.03.05 Koncmpyxmopcko-mexnonoeuueckoe obecneyeHue MaAuUHOCMPOUmMenbHulX npouzeoocms. B
npouecce nmoaArotoBku BKP cTyaeHT momkeH MOMYyYUTh HABBIKM BBIOJIHEHUS pPa0OT, CBS3aHHBIX C
TEXHOJIOTUYECKOH MOJArOTOBKON mpou3BoAcTBa. OCHOBHbIE M3 HHUX CJEIYIOLIME: IPOESKTUPOBAHUE
€IMHUYHBIX TexHonornyeckux npouecco (TI1) nzrorornenus neraneit UM NPOSKTUPOBAHNE KOMILUIEKCHBIX
TII n1s HOMEHKIATyphl AETajeil, CXOKUX MO0 KOHCTPYKTHBHO-TEXHOJIOIMUECKUM IpHU3HAKaM; pa3paboTka
CHEIHAbHBIX CPEACTB TEXHOJOTMYECKOrO OCHAlleHUs (YCTAaHOBOYHBIX IPUCIIOCOOJICHUH, CPENICTB
U3MEpPEHUS], PEXKYLIEr0 MHCTPYMEHTA); MPOECKTHUPOBAHUE Y4YacTKa, 11€Xa, B KOTOpPOM OYAET peanu30BaH
pa3paboTanHblil TexHoNOrnYeckuit mpormecc. B BKP nomkHbI ObITh Tak:ke OTpakeHbI BOIIPOCH 3KOHOMHUKH.

B ka)x10M KOHKpETHOM CiIy4ae [epeueHb pacCMaTPUBAEMbIX Pa3/I€lI0B MOKET COKPAIIEH UM PaCIlIU-
peH.

4.1.11losicHuTeENbHAS 3aMIUCKa

4.1.1.1 Annomayus

B anHOTanmu n0mKHO OBITH OTpaskeHO KpaTkoe coaepkanue BKP, monyueHHble pe3yabTaThl.

4.1.1.2 Bseoenue

Bo BBeneHuu creyer npuBecT 001Me TEHIEHIIMU Pa3BUTHS MAIIMHOCTPOEHHUS, POJIb U OCOOEHHOCTH
TE€XHOJIOTUYECKON MOATOTOBKH ITPOU3BOJICTBA, OCHOBHBIE 3agaun BKP.

4.1.1.3 Ananuz koncmpykyuu demanu u mpebo8aHull K ee u320mosieHUI0

B pa3nene He06X01MMO OTpa3UTh CIETYIOLINE BOIPOCHI:

- CIyeOHOe Ha3HaueHue JIeTalu U QyHKIIMOHAIbHOE Ha3HAUYEHUE €€ TOBEPXHOCTEN (MCIIOIHUTEIbHbBIE
MOBEPXHOCTH, OCHOBHbBIE KOHCTPYKTOPCKHE 0a3bl, BCIOMOTraTeIbHbIE KOHCTPYKTOPCKUE 06a3bl, CBOOOJHBIE MTO-
BEPXHOCTH) U3JI0KEHUE CIIEAYET COIPOBOIUTH PUCYHKOM;

- TEXHOJIOTMYECKUI KOHTPOJIb YEPTEKA AE€TAIN, KOTOPBIM 3aKJIFOUAETCS B TPOBEPKE JOCTATOYHOCTH MH-
¢dbopmaruu o netanu (KoHpUrypamus, pa3Mepsl, A0MYCKH, IEPOXOBATOCTh U T.I1.);

- COOTBETCTBHE HOPM TOYHOCTHU JIETAJH €€ Ha3HAYCHMIO (MPH HAJMYUU MOJTHOW KOHCTPYKTOPCKOM 10-
KyMEHTAIlMK Ha U3JIeIMU ITPOU3BOIUTCS HAa OCHOBE pacyeTa KOHCTPYKTOPCKUX pa3MEpHbIX LieTei);

- B3aUMHO€ COOTBETCTBUE MAPaMETPOB TOUHOCTHU JETAIH.

[To uToram BBITIOTHEHUS pa3jieia B YEPTEXK JACTAIH O COrliacoBaHuio ¢ pykopoauresnem BKP cienyer
BHECTH 00OCHOBaHHbIE N3MEHEHHMS.

4.1.1.4 Onpeoenenue muna npouzeoocmea

ITpu nanuuuu 6a3osoro TII Tun npousBoACTBa onpeAenseTcs Mo Kod(UIMEHTY 3aKpeIUIeHUs onepa-
uuit. Ecnu ganssie no tpyaoeMkoctu 6azoBoro TII oTCyTCTBYIOT, TO THI IPOU3BOCTBA OINPENESETCS OpH-
EHTUPOBOYHO. THI MPOM3BOICTBA TAK)Ke MOXKET OBbITh yka3aH B 3ananuu Ha BKP. B ciydae cepuitnoro npo-
M3BO/JICTBA OIpeIEsieTCsl pa3Mep MapTHH 3aycKa.

4.1.1.5 Ompabomra koHcmpyKyuu 0emanu Ha MexHOL0SULHOCHb

Pe3ynbraTom BBINONHEHHUS pa3zelia SBISIOTCS PeKOMEHAAlMH M0 U3MEHEHUIO KOHCTPYKIIMU, HalpaB-

JICHHBIE Ha 00eCIeueHHnEe BBICOKOM MMPOU3BOAUTCIIBHOCTU U S9KOHOMHWYHOCTH 06pa60T1<1/1.
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https://pragati-automation.com/
https://baruffaldi-russia.ru/
https://www.shop.santool.de/en/index
http://www.gerardispa.com/company

4.1.1.6 Bvibop ucxooHot 3a20moexu

JlaHHBIH 3Tan NPOEKTUPOBAHUS JOJIKEH BBITOJIHATHCS B CJIEIYIOLIEH MTOCIE10BATEIbHOCTH:

- OIIpeJeNieHre BUia UCXOIHOM 3ar0TOBKH;

- BBIOOP METO/1a IOyYeHUs 3aTOTOBKH (KaK MPaBUII0, HA OCHOBAHHH KaUYECTBEHHOT'O aHAIN3a HECKOJIb-
KHX BapHaHTOB, JINOO HA OCHOBE TEXHUKO-3KOHOMHYECKOHN OLIEHKH BApUAHTOB);

- onpeienienne (oOpMbI M KOH(PUTYpaAITUU UCXOTHOMN 3aTOTOBKH;

- Ha3HAuEHUE JIOMYCKOB M0 JIEHCTBYIOIKUM CTaHAapTaM.

4.1.1.7 Bvibop u obocrosanue mexnonrocuveckux 6as

DTOT paznen ABISETCS OJHUM U3 BaXKHEHIINX B TEXHOJIOTUYECKOM MPOeKTUpoBaHuu. [Ipu ero Beimos-
HEHUU CIIEyeT IPUIEPKUBAThCS CYIIECTBYIOUIUX peKoMeHAauui. Bo-nepBbix, HEOOX0IUMO NPOU3BECTH
aHaJIM3 pa3MEPHBIX CBA3EH JeTanu (IS CIIOKHBIX JIeTalel BBIIOIHSAETCS HAa OCHOBE MOCTpOeHHUs rpada pas-
MEPHBIX CBsI3€i). 3aTeM IpOU3BOIUTCS BEIOOp 0a3 asist OOJBIIMHCTBA TEXHOJOTHYECKUX ONepanuii (C y4eTom
MIPUHIIMIIOB €IMHCTBA U MOCTOSHCTBA 0a3), 3aTeM HE00XO0IUMO BbIOpaTh 0a3bl AJis MEPBOM TEXHOIOTHUECKOM
oreparu (C y4eToM 3a/1ay, pelraeMbIX 3a cueT BbIOOpa 0a3 Ha MepBOi TeXHOJIOTHYECKo omeparun). [lpu
BbIOOpE 0a3 cieayeT pacCMOTPETh HECKOIbKUX BAPMAHTOB 0a3UpOBaHUs U BEIOpATh U3 HUX HanboJiee mpuem-
JIEMBIi C TOUKH 3peHUs1 00eCIeYeHHsI TOYHOCTH 00pabOTKH M MPOCTOTHI peau3aliii BHIOPAaHHOTO BapHaHTa
6asupoBanus. Moryt ObITh NPUHSATHI 1Ba U OoJsiee BapuaHTa 0a3upOBaHUS, KOTOPbIE BIIOCIEICTBUU JOJKHBI
IIPOMTH KOJIMYECTBEHHYIO OLIEHKY HAa OCHOBE pa3MEpHOro aHaiau3a Bapuantos TII.

4.1.1.8 Bovibop memo0os u koauuecmea HeobXo0uMblx nepexo0o8 oopabomku

BrimonHenue JaHHOTO pasjiena CBOJUTCS K OMPEIesICHIIO METOJ0B 00pa0OTKH, MTO3BOJISONINX [T BBI-
OpaHHOI NCXOHON 3ar0TOBKU 00ecIednTh TpeOyemble mapaMeTpbl TOYHOCTH JAeTaiu. Beioop npousBoautcs
Ha OCHOBE Ka4€CTBEHHOH OLIEHKU BapUAHTOB.

4.1.1.9 @opmuposanue mapupymmuozo TI1

[Tpu popmupoBannu Mapuipyra oOpabOTKH HEOOXOAMMO HAMETHUTh OOOCHOBAHHYIO TOCIIEOBATENb-
HOCTb BBITIOJTHEHUS TIEPEX0/I0B, BHIOPAHHBIX Ha MpeabayiieM stane. [Iyrem o0bennnenus nepexoaos chop-
MHUPOBATh OTPAaHUUYEHHOE YUCIIO TEXHOJOTUYECKUX ONepaIiil.

4.1.1.10 Bwibop cpedcmes mexnonocuueckoeo OCHaujeHus onepayuil

JIist kakIo¥ U3 omepanuii HeoOXOAMMO BBIOpaTh: 000PYAOBaHUE, PEXKYIIUNA U MEPUTEIHHBIA UHCTPY-
MEHT, BCIIOMOTaTeNbHbII HHCTPYMEHT, TUIl YCTAHOBOYHOTO npucnocobnenus. Conepskanue JaHHOTO pasiena
BIIOCJIEJICTBUU MOKET ObITh U3MEHEHO U JIONOJIHEHO, HAalIpUMEp, B 3aBUCUMOCTH OT BO3MOXHOCTHU peasin3a-
MU 00pabOTKU Ha KOHKPETHOW MOJIETIN CTaHKa.

4.1.1.11 Onpeodenenue npunyckos u MeicnepexooHvlx pazmepos

Lenbto Beimonnenus pasaena BKP sBnsercs nonyuenue TII, obecnieunBaromiero rapaHTHPOBaHHOE Ka-
4YeCTBO [P MUHUMAJIBHOM pacxojie Marepuaina. Paznien cieayer BHIIOIHATE B CIEAYIOLIEH MOCaea0BaTeb-
HOCTH: IOCTpOoeHUE pazMepHbIX cxeM T1I, pacyeT TEXHONOTrHYECKUX ONEpPAMOHHBIX Pa3MEpHBIX LIENel, aHa-
JI3 ¥ KOPPEKTUPOBKA PE3YIIbTATOB, BHIBOABL. JKenaTenbHO pa3MepHsblil aHanu3 TII mpou3BoaUTh IS 1BYX U
OoJiee BapMaHTOB, JUISl UX MOCIEAYIOIIEH OLIEHKU 110 TOYHOCTH M MaTepuanoeMKocT. [Ipyu HeBO3MOXHOCTH
MOJIy4eHus JeTaiu TpeOyemMol TouHOCTH ciieyeT BHecTu B TII neneHanpapieHHbIe H3MEHEHUS], CBSI3aHHbIE
C YBEJIMYEHHEM YHCIIa TEXHOJIOTUYECKUX MEPEX0A0B, IPUMEHEHUEM JAPYTUX cxeM 0a3upoBaHus, 000CHOBAH-
HBIM pacIIMPEHUEM JOMYCKOB JAETaIu U T.II.

4.1.1.12 Hasnauenue pexrcumos pe3aHus

[Ipu BBIOTHEHUH JAHHOT'O pa3jiena BO3MOKHO ONPEEIIEHNE PEKUMOB pe3aHUs 10 HOPMAaTUBHBIM JIaH-
HBIM JIM0O0 C TOMOIIBIO 3aBUCUMOCTEN Teopuu pe3anus. [Ipu ncnoabp30BaHUU COBPEMEHHOTO PEXYILEro WH-
CTPYMEHTA IIPOU3BOJICTBA BEAYIIMX (GUPM CIEIYET M0JIb30BAThCSI PEKOMEHIALIUMHU, IPUBEJEHHBIMU B COOT-
BETCTBYIOIIMX KaTaynorax. JlaHHbIE 11O pexruMaM CJIelyeT CBECTH B TaONIuUIly. PexxuMsbl pe3anus 11st onepanun
(Hambomee Harpy>KEHHOTO TMEePEexX0/1a) CIeAyeT OMPEesATh Ha OCHOBE pacyeTa.

4.1.1.13 Onpeoenenue Hopm 8pemeHU

JInst KaXKJ10M M3 TEXHOJIOTMYECKUX ONEpalvil ciaeayeT Ha3HauYuTh HOPMBI BpeMeHU. Ecii mponsBoauTcs
pa3paboTka IByX u Oojee BapHAHTOB, TO HOPMBI BPEMEHH ONpPEAEISIOT M0 BapuaHTaM. B nanpHeieM oHU
OyAyT UCNOIb30BaHBI I TEXHUKO-3KOHOMHUYECKOH OLIEHKH BapHaHTOB.

4.1.1.14 Oghopmrenue mexuonocuieckou OOKyMeHmayuu

Pa3nen nomxken ObITh 0(hOpMIIEH B BHJI€ TEXHOIOTHUECKUX KapT. JKenarenbHO HCIOIB30BaTh ONepau-
onHoe onucanue TII, copoBoXkaas ero kapTamu 3CKH30B.

4.1.1.15 Koncmpyxkmopckas wacmo

Pa3znen BritouaeT B ceOsi HEOOXOAMMBIE MAaTEPUATIBI IO MPOSKTHPOBAHUIO CIICIIUATBHBIX CPEJCTB TEX-
HOJIOTUYECKOT0 OCHaIeHus. [Ipy mpoeKTHpOoBaHUN YCTaHOBOYHOI'O MPUCIIOCOOIEHUSI HEOOXO0AUMO MPUBECTH
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ciy>)keO0HOe Ha3HaYeHHE MPUCIIOCOOICHUS]; PACUETHYIO CXeMY (CXeMy aKTHUBHBIX CHJI M Peakiuil onop, aeil-
CTBYIOIIIMX HA 3arOTOBKY); pacyeT CHJI 3aKUMa; pacueT MPUBO/IA MpHucroco0ieHus. Pacyer Ha TOYHOCTH 10J-
KEH TIPOU3BOJUTHCS UCXO/S U3 TOUYHOCTHBIX TpeOOBaHUI K 00pabaThiBaeMOi 3aroTOBKE Ha OCHOBE pacyeTa
Y aHallM3a KOHCTPYKTOPCKHUX Pa3MEPHBIX IEMNei.

KoHcTpyKius cnenuaibHOro KOHTPOJIBHOTO yCTPOWCTBa pa3padaThiBaeTcs JUIsl YCIOBUN KpPYITHO-Ce-
PUIHOTO WJIM MaccOBOTO Mpou3BoacTBa. [Ipu MenKocepuitHOM XapakTepe MPOU3BOJICTBA CIEAYET OPUCHTHU-
poBaThbcsl Ha MPUMEHEHNE YHUBEPCAIBHBIX CPEJICTB U3MEPEHHS (B TOM UYHMCIIE U IIYHOBBIX MU3MEPUTEIbHBIX
rooBok Ha KM u mHoroueneBbix crankax ¢ YIIY). B KOHCTPYKTOPCKO# 4acTH MOKET OBITh TaKXe MPpOu3-
BEJICH pacyeT CHEIHAIBHOIO PEXYIIEro HHCTPYMEHTA, HECTAaHAAPTHOTO BCIIOMOTaTeIbHOIO HHCTPYMEHTA U
T.IL.

4.1.1.16 Vnpasraowas npoepamma ona cmanka ¢ 4I1Y

Pa3nen nomKeH BBIMONHATHCS C UCTIOIB30BAHUEM JBYX CIIOCOOOB COCTaBJICHHS MPOrPAMM: PYYHOTO U
aBTOMAaTU3HpPOBaHHOTO ¢ Hucnonb3zoBanueM CAM-cucrem. B HeM HeoOXoaumMo pa3padoTaTh yrnpaBisSioNIylo
MPOrpaMMy IJIsi OJJTHOTO U3 TEXHOJIOTUYECKUX TEPEX0JI0B, 0 00pabOTKe CIIOKHON moBepxHOCTH. [Ipu sTOM
Clle[IyeT MPUBECTH pacueTHO-TexHojoruueckyro kapty (PTK) u xoabl mporpamMmsl ¢ pacmu@poBKoil UxX mo-
KaJ[POBOTO COJIEPIKAHUSI.

4.1.1.17 Ymounenue muna npouzeoocmaa

HeobOxomuMo Ha ocHOBe ompeaencHus Ko3pPuIrenTa 3akperieHus onepandii yTOUHUTh THIT IPOU3-
BOJICTBa. Eciiu OH He COBMaaeT ¢ MPUHATHIM paHee, TO B MOSCHUTEIBHON 3alKCKe CIeAyeT HAMETUTh BO3-
MOJKHBIC H3MEHCHHSI B TEXHOJIOTHIECKOM TIPOIIECCe.

4.1.1.18 Ilpoexmuposanue yuacmka (yexa)

JlaHHBIN pa3/Ien BBIMOIHICTCS, €CIIH COOTBETCTBYIONINE YKA3aHUS COJCPKATCS B 3aJJaHUH HA MPOCKTH-
poBanue. OH JOHKEH coAepkKaTh HEOOXOAUMBIE PaCcYeThl IO OMPEIEICHHUIO TOTPEOHOT0 YKcia eIMHULL 000-
pynoBaHus, TuIoManei u 1.1. [Ipu 3TOM BCe pacdeThl B YCIOBUSX CEPUIHOTO IMPOW3BOICTBA JOKHBI OTHO-
CUTCSI K HOMEHKJIaType aeTanedl (MuHUMyM 3). [laHHBIE MO TPYAOEMKOCTH CIEAYEeT OMpPENesiTh Ha OCHOBE
YKPYITHEHHBIX JTAaHHBIX. [Ipy MPOEKTHPOBAaHUY THOKHX aBTOMATH3UPOBAHHBIX YIaCTKOB HEOOXOIMMO HCIIOJTb-
30BaTh PE3YJIbTATHl pabOTHI C MPOrPaMMHBIM cpelicTBOM «Kackaay, U mMpuBecTH JaHHBIE M0 [UKIOrpaMMaM
pabotsl aementoB ['TIC.

4.1.1.19 Dxornomuueckas uacmo

Pa3yen BBIMOTHSAETCSI B COOTBETCTBUU C PEKOMEHIAIUSAMU KOHCYJIbTaHTA MO0 SKOHOMHYECKON YacTH.
[Ipu 3TOM OmpenensroTcs: TEXHOJIOTHYecKas ce0ECTOMMOCTh U3TOTOBJICHUS I€TaIH, TUOO0 TEeXHOIOTHYeCKas
ce0eCTOMMOCTh M3TOTOBJICHHS JCTATU IO BapuUaHTaM, JIMOO YKOHOMUYECKUE TTOKA3aTEeIH MPOCKTHPYEMOTO
y4acTKa.

4.1.1.20 Hayuno-uccnedosamenvckas uacms (Cneyuanvnas yacms)

JlaHHBIN pa3aen BBHIMOTHSAETCS TOJIBKO HA OCHOBE MJIM CAMOCTOSITENTFHBIX HAYYHBIX UCCIIEOBAaHUN WIIH
0030pa COCTOsIHMS CTIeHaIbHOTO Boripoca u3 3ananust Ha BKP. Ora wacts BKP nomkna mokazate ymeHue
oOyuarolerocst paboTarhb CO CIeUaNIbHOMN, B TOM YHCIIe, C IEPUOINYECKON TUTepaTypoii. B Heil nomkeH ObITh
MIPOM3BEJICH aHAIHM3 aKTyaJTbHOU MPOOJIEMBI U3 TEOPUH M MPAKTHKU MAIMHOCTpOeHHUS. [Ipyu u30KeHn: pas3-
7ieNa HeIOMyCTUMO OTPAaHUYUTHCS 0030pOM KaKoro-iarbo BOIpoca, a TAaKyKe MPUBOAUTH OOIIEN3BECTHBIE CBE-
JeHUS U3 y9eOHOU nuTeparypbl. Pa3aen moipkeH, 3aKkaHIMBaThCS BHIBOJAAMH. BOTPOCH HAyIHO-HCCIIeI0BA-
TEJIBCKOM YacTH 00s13aTENIbHO JOJKHBI OBITh OpraHHYECKU CBsA3aHbI ¢ TeMaTukoil BKP.

Brimonnennas BKP nomkHa 3akaHYMBaTHCS 3aKII0OYEHUEM, COJIEPKAITUM BBIBOJIBI K OCHOBHBIE PE3YJIb-
TaThl pabOTHI.

4.1.2 I'paduueckas 4acTb

OO6muit 06veM rpaduyeckoil 4acTH JOKEH BKIIOUaTh HEe MeHee 8 nmuctoB Gopmara Al. Pekomenmye-
MO€ cojiepKaHue rpadUIeCcKOi YacTH:

4.1.2.1 Yepmeowc oemanu (0,5 - 1 aucr).

JlaHHBIM TOoKyMEHT odopMmIsieTcs 00si3aTenbHo u coaepkuT 2D u 3D npencrasienue netainu; B Crydae
CYIIECTBEHHBIX JOPAOOTOK KOHCTPYKIIUH, CBI3aHHBIX C YTOYHEHUEM HOPM TOYHOCTH HJIU C YIYYIIEHUEM TeX-
HOJIOTHYHOCTH JCTAJH JINCT BXOUT B O0IIIee YHCIIO JINCTOB. B Mpounx cirydasx JINCT ABISETCS HHPOPMAIIH-
OHHBIM U HE BKIIFOUAETCs B 00I1Iee KOJIMUYECTBO JTUCTOB.

4.1.2.2 Hexoonas 3acomoska (0,5 - 1 oucr).

UYepTek UCXOTHOM 3aTOTOBKHU HE BBIMIOJIHSACTCS, €CIIM 3arOTOBKA IMOJIY4aeTCsl Pe3KOil COPTOBOTO IMPO-
Kara.

4.1.2.3 Cxembr mexnonocuueckux Hanaoox (3 —4 mucra)
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Cxembl JOKHBI 1aBaTh MOJHOE IMPEICTaBIeHHE O pa3pabOTaHHOM TEXHOJIOTMYecKoM mporecce. Jlis
KaX/I0TO U3 TEXHOJIOTHYECKUX TIEPEX0/10B HEOOX0IMMO MPEACTABUTh 3aTOTOBKY, PEXKYIIUNA HHCTPYMEHT, Tpa-
€KTOPHIO €r0 OTHOCUTEIBHOTO ITEPEMENIEHUS, TAKKE JIJIS [IEPBOTO IEPEX0/1a CIeAyeT yKa3aTh JIEMEHTHI yCTa-
HOBOYHOTO nipucnoco0ienus. CTeneHpb AeTanau3aiy IpUCocOo0IeHHUS JOKHA 1aBaTh MPECTaBICHHE O BO3-
MOKHOCTH pealiu3allii BBIOpaHHOI cxeMbl 0a3UpOBaHMS U HAJEKHOM 3aKperyieHuH 3aroToBku. Bemomora-
TEJbHBIM MHCTPYMEHT (ONPaBKH, MAaTPOHBI EPEXOAHBIC BTYJIKU U T.I1.) HE CIEAYeT TyOIMpoBaTh, IpeacTaB-
JATh U1l THCTPYMEHTOB Pa3jIM4YHOrO THIIA.

4.1.2.4 Mapwpymmuwiii mexnonoeuueckuil npoyecc (1-2 nucra)

Odopmnsiercs B Buae Tadbauibl. MokeT ObITh BBIIIOJIHEH MO HECKOJIBKUM BapHaHTaM: CpaBHEHUE 0a30-
BOM M MPOEKTHON TEXHOJIOTHH; pa3pabOTaHHBIN TEXHOJIOTMYECKHA MPOoIece; pa3padOTaHHbIE BAPUAHTHI TEX-
HOJIOTUYECKOTO Tpoliecca. B Tabnuiie 10KHBI ObITH NMPEACTAaBICHBI: HAUMEHOBAHUE U COJIEp)KaHUE olepa-
IIUH, ONEPAIIMOHHBIN ICKU3 CO CXEMOM 0a3upoBaHMs, UCIOIB3yEMOE 000PYI0BaHUE, TPYAOEMKOCTD I10 OTle-
pauusaM U CyMMapHasi.

4.1.2.5 Vemanosounoe npucnocobnenue (1 — 2 nucra)

COopounslii yeprex u 3-D monens npucnocobiaeHuss ¢ HEOOXOAUMBIMU pa3MepaMu M TEXHUUECKUMU
TpeOoBaHUAMHU. UNCIIO BUIOB pa3pe30B CEUCHHUI yCTaHABIMBACTCA Pa3pabOTUYMKOM, IIPU STOM UEPTEX JOJ-
KEH COJIep KaTh MOJIHYIO U OAHO3HAYHYIO0 HH(OpMaIHio 0 KOHCTpyKIuH. [IpoekTupoBanue npucnocobiaeHue
JOJHKHO TIPOU3BOAUTHCS B cpenie coopku kakoi-mbo CAD-cucremsl.

4.1.2.6 Cneyuanvuwiii pesxcywuti unu ecnomozamenvHuiil uncmpymernm (1 amucr)

4.1.2.7 Hayuno-uccredosamenvckas wacmo (1 nucr).

OdopmnseTcs B BUE IUIAKaTOB, CXeM, AuarpamMm. JIomkeH coepikaTh KpaTKUe BBIBOJIBI.

4.1.2.8 ITnanuposka yuacmka (uexa) (1 mucr)

4.1.2.9 PTK u ynpasaaowas npoepamma oia cmanka ¢ Y11V (1 nucr)

4.1.2.10 Cxema xoumpons (1 nucr)

4.1.2.11 Sxonomuueckas yacmo (1 nucT)

4.2 IlopsiioK BBINOJHEHUS BHINYCKHOH KBAJIN(PHKANMOHHON PadoThl

Tembl BKP cBoasTCS K IBYM OCHOBHBIM HallpaBIICHUSIM:

- KOHCTPYKTOPCKO-TEXHOJIOIMUECKOe 00ecreueHre Mpoliecca N3roTOBJIECHUS 1€TalId MAIIMHOCTPOEHUS;

- UCCIIEI0BAHME HOBOM TEXHOJIOTUM M3TOTOBJICHUS WM MOBBIIIECHUS OT/EIbHBIX CBOMCTB U3/eNUs Ma-
IIMHOCTPOEHHUS.

Kaxxaplit cTyneHT, HauuHasi Co BTOPOro Kypca, ojyvaeT OJaHK — 3aJjaHue, BKIIYAIoIee 3aJaHHe K Kyp-
COBBIM ITPOEKTaM U paboTaM, a TaK)Ke WHAWBUAYAILHBIM 33/IaHHUSM T10 YETHIPEM JUCIHILIMHAM ([IPUI0KEHUE
A):

- [IporpammHoOe o0OecrieueHre aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMS;

- [IpoekTrpoBaHuE CTAaHOYHON TEXHOJIOTUYECKON OCHACTKH;

- [IporpammupoBanue 06pabOTKH Ha CTAaHKaX C YMCIOBBIM IPOIPAaMMHBIM YIIPABIICHUEM;

- TexHONOrUs MalIMHOCTPOCHHS.

Pa3pabotka Takoro 6yaHKa MPOJUKTOBaHAa HEOOXOJIMMOCTHIO BBIIIOJIHEHUS CKBO3HOTO 3aJaHUS IO
JMCLUIUIMHAM, JIEKaIlM B OCHOBE BBITYCKHOHN KBAIN(UKALMOHHONW PaOOTHI.

[Tpumepnbsie Tembl BKP ycranaBnuBatorcs Ha BTOpoM Kypce oOydenus. Ha rocymapcTBeHHOM
9K3aMeHEe MPOBOIUTCS IKCIIEPTU3a BEIOPAHHBIX TEM.

B cooTBeTcTBHM € TEMOM BBITYCKHOW KBaTU(UKALNOHHONW pabOThl €€ pyKOBOJIUTEND BBIJIAET BHIMYCK-
HUKY 3a1anue Ha BKP, yTBepikneHHoe 3aBeayromuM kadeapoil, ¢ ykazanuem cpoka okoHuanus (IIpuiosxe-
nue b). Oto 3ananue Bmecte ¢ BKP npencrasnsiercs nepen 3anuroit B ' OK.

3asenyroumii kapenpoit TMMCK ycTaHaBnuBaeT CpoKH NEPUOJIUUYECKOTO OTUETA BBIMTYCKHUKA IO BbI-
noniHeHnto BKP. B ycTaHOBIIEHHBIE CPOKH BBITYCKHUK OTYMTBIBAETCS MEPE]l PYKOBOAUTEIEM U 3aBEAYIOIINM
Kadeapoii, KoTopble (GUKCUPYIOT CTeneHb (mporeHT) roroBHOocTH BKP 1 oTpakatoT 310 B IpoTOKOJIE 3aBEy-
fo1ero kademapoi.

BKP BbInonHseTcst Ha OCHOBE ITyOOKOTr0 M3y4YeHHUs TUTepaTyphl IO CIIeHUAIbHOCTH (Yy4eOHUKOB, yueo-
HBIX TOCOOUH, MOHOTpadUii, TEPUOUIECKON JINTEPATYPHI, )KYPHAJIOB, HOPMAaTUBHOM JINTEPATYpHI U T.11.). Pe-
KOMEHJALMIO IO CIHMCKY TaKOW JIMTEPATYPbl MOKHO IOJYYUTh BO BPEMS KOHCYJIBTALMU y PYKOBOJIUTEIS.
Kpowme Toro, Heo0xoqumyro HHGOPMAIHIO MOKHO MOJIYUUTh Y CIIEIMaIbHO Ha3HAYEHHBIX KOHCYJIbTAHTOB IO
oTaenbHbIM paszaenam BKP — skoHoMHUECKO, TEXHOIOTMYECKON 4acTH, KOHCTPYKTOPCKOM 4acTH, Iporpam-
MupoBaHue o0paboTku Ha crankax ¢ YITY u koHTponbHOM omneparuu. KoHCYIbTaHTBI TPOBEPSIOT COOTBET-
CTBYIOIIYIO YaCTh BBIIIOJIHIEMOM BBITYCKHOM paOOThI U CTaBAT Ha HEH CBOIO MOJIHCE.
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O6mme TpeboBanus u mpaBuna odopmienus BKP wusnoxensr B cranmapre opranuzamuu (CTO
02069024.101-2015 «PaboTs! cTryaendyeckue. O0me TpeOOBaHUS U MTpaBUiIa OPOPMIICHHS).

3a npunarsie B BKP penenus u 3a npaBUiIbHOCTh BCEX TAHHBIX OTBEYAET BHIMYCKHUK — aBTOP BBINTYCK-
HOW KBaJM(PHUKAIIMOHHOHN paboTHI.

K 3amure BKP nomyckatoTcsi BBIITYCKHUKH, BBIIIOJHUBIINE BCe TpeOOBaHUS yueOHOIO IJlaHa U Mpo-
rpaMM.

3axonuenHas BKP, noanucannas Ha TUTYJIBHOM JIUCTE BBITYCKHUKOM, PYKOBOJIUTEIEM U KOHCYJIbTaH-
TaMH BMECTE C OT3BIBOM PYKOBOJHUTEJIS MPEICTABIACTCS HA ONKCH 3aBEAYIONIeMy Kadeapoil.

He mo3nnee, uem 3a ABa AHS A0 3allUThl CTYACHT MpEACTaBIseT cekperapio ['ocymapcTBeHHOI
HK3aMEHAIIMOHHON KOMUCCHUU BCE HEOOXOAMMBIE JOKYMEHTHI:

- pacrhopsbKeHHe IUPEKTopa ASPOKOCMUYECKOTO0 HWHCTUTYTA O JOMYCKE K 3aluTe O0y4aromuxcs,
YCIICUIHO MPOIIEIINX BCE TAIbl, yCTAHOBIECHHBIE 00pa30BaTEIbHOM MPOrpaMMOii;

- oquH sk3emiuisip BKP B cOpomropoBanHOM BUJIE;

- 0T3bIB pyKoBoaureiisa o0 BKP;

- muct HopMmokoHTposisi BKP mo ¢opme cormacHo aeiictByromemy B yHuBepcutere cranmapty CTO
02069024.101-2015.

4.3 Ilopsiiok 321U THI BHIMYCKHOH KBAJM(PUKAIMOHHOI PadoThI

3amurta BKP npoucxoaut myommuno. OHa HOCHT XapaKTep JAUCKYCCHUU U MPOUCXOAHWT B OOCTAHOBKE
BBICOKOH TpeOOBATEIHHOCTH U MPUHIIUIHATEHOCTH; OOCTOATEILHOMY aHAIIU3Y TOJIKHBI IIOJBEPraThCs JOCTO-
BEPHOCTh U OOOCHOBAaHHOCTh BCEX BBIBOJIOB U PEKOMEHAAINH, conepxaiuxcs B padore. Kpome uieHoB 3k-
3aMEHAllMOHHOM KOMHUCCUU Ha 3alIUTe KellaTeabHO npucyrcrBue pykooautenss BKP, a takxe Bo3MoxHO
MPUCYTCTBUE APYTUX CTYAEHTOB, IPENOJABATENCH U AMUHUCTPALUH.

3acenanue ['ocynapcTBeHHON sk3ameHannoHHoN komuccuu (I'9K) HaunHaeTcs ¢ TOro, 4To CeKpeTaphb
OOBSIBIIICT O 3aIUTe, YKa3bIBas ee Ha3BaHHE, (haMWINIO, UMS, OTYECTBO €€ aBTOPA, a TAKXKE JOKIAIBIBACT O
HAIMYMU HeOOXOMMBIX B Jiejie JOKYMEHTOB, IepeaaeT npeacenarento 3akonuennyro BKP u Bce Heo6xou-
MBbIE MaTepHaJIbl, IOCJIE YeTO 00yJarouics morydaeT ciioBo yist goknana. [[pumeuanue — B 'OK MoryT ObITh
MIPEACTABIICHBI TAKXKE MHBIE MAaTEPUAIIbl, XapaKTEPU3YIOLIME HAYYHYIO U IPAKTUYECKYIO LICHHOCTD BBIIIOJIHEH-
Hoi BKP — nevarnsle crateu o teme BKP, tokymeHnTsl, yka3siBaroniue Ha mpakruueckoe npumesenue BKP,
MaKeThl U T.J.

3amura BKP npoBoautcst Ha otkpeiToM 3acenanun ['OK ¢ yuactuem He MeHee ByX TpeTel cocTaBa
komuccuu. 3amura BKP MoxkeT npoBOaUTCS Kak B YHUBEPCUTETE, TaK U HA MPEANPUATHSIX, B YUPEKIACHUIX
Y OpraHu3alusx, IJs KOTOPbIX TeMaThka 3amuiaemMbix BKP npeacraBnsier HaydHbIi WM IPAKTUYECKUI UH-
Tepec.

Jnia coobmenus conepxxannus BKP BeimyckHuKy npenocrasisiercs He Oonee 15 MuH.

[Tocne okoHuanus goknana wieHsl 'K 3a1a0T BOPOCHL, KOTOPBIE CEKPETAph 3aMMCHIBAET BMECTE C
OTBE€TaMH B MPOTOKOJI. HiieHsl ['0Cy1apcTBEHHON AK3aMEHAMOHHOW KOMHUCCUU W JIMLA, TPUTJIALICHHBIE Ha
3aIUTy, B YCTHOU (popMe MOTYT 3a/1aBaTh JHOOBIE BOIIPOCHI IO MPoOIeMaM, 3aTPOHYTHIM B padote. OTBevast
Ha BOIMPOCHI, HY’KHO KacaThCsl TOJIBKO CYIIECTBA JieNla. 3aT€M CEKpPEeTaph 324U THIBAET OT3bIB PYKOBOJUTEIIS.

[IponomxurensHOCTh 3amuThl 0HON BKP, kak npaBuio, He 10kHA npeBbaTh 30 MUH.

4.4 Kputepun OneHNBAHUS BbINYCKHONH KBAJIHM(PUKANMOHHON PadoThI

Pesynbratel 3ammtel BKP onpenenstorces oneHKaMu «OTIIMYHOY, «XOPOILIOY, «yAOBIETBOPUTEIBHOY,
«HEYIOBIECTBOPUTEIBHO». OLEHKH «OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEIBHO» O3HAYAIOT YCIEHNIHOE
MIPOXO0XKACHHUE I'OCYJaPCTBEHHOIO aTTECTAlMOHHOIO UCIIBITAHMUS.

[Ipn onpenenenun ounenkn BKP npuHMMaroTcs BO BHMMaHHME YpPOBEHb TEOPETUYECKOM, HAYYHOH M
MPAKTUYECKOH MOATOTOBKH BBIITYCKHUKOB, UX TPO(PECCHOHATBHOM MOITOTOBJICHHOCTH B COOTBETCTBHUH C Tpe-
6oBanusamu ®I'OC BO, ycTaHoBIEeHHBIE Kak Ha OCHOBE aHaIM3a kauecTBa BbinoaHeHHoNH BKP, Tak u Bo Bpems
€€ 3a1uThl. Tak OLIEHMBAIOTCS aKTyaJIbHOCTh U BaKHOCTHh TeMbl BKP 111 Hayku u nmpousBozcTBa, HaIM4ue
nmyOauKanui 111 1300peTeHUH Mo 3alUIaeMoi TeMe, MPOBeIeHNE FIKCIIEPUMEHTATIBHBIX, JTA00PATOPHBIX WU
MPOMBIIIJICHHBIX UCTIBITAHUH, TMYHOE y4acTUE BHITYCKHUKA B pa3pabOTKe U MPUHATHH IPOEKTHBIX TEXHUYE-
CKHX PELICHHM.

Onenka BKP cTyaeHTOB pOM3BOIUTCS MO CIEAYIOINUM KPUTEPUSIM:
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- OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIIM MOKa3aj 00JbIIoi 00beM BBINOIHEHHBIX padoT;
TUIIOBBIMH IIPUMEPAMH TAKUX PadOT SBISIOTCS - HATYPHbIE UCTIBITAHUS HAa 000PYIOBAHUY WM BBIYUCIUTEb-
HBIW SKCIIEPUMEHT; UHTEPECHBIC pelieHus B cienuanbHoi yactu BKP, a Takke moka3an cBOMMH OTBETaMH Ha
BOIPOCHI KOMUCCHH, YTO OH IIyOoko W mpouHo ycBouna OIl; ucuepmbiBaroie, mocieaoBaTeabHO, YeTKO U
JIOTUYECKH CTPOMHO M3JaraeT MaTepHuall, yMEET TECHO YBA3BIBaTh TEOPHUIO C MIPAKTUKON; HE 3aTPyIHAETCS C
OTBETaMH Ha MPOOJIEMHO-OPUEHTHPOBAHHBIE BOIPOCHI; MPABMIILHO 0OOCHOBBIBACT MPUHSATHIC PEIICHUS, BJla-
JI€eT pa3HOCTOPOHHUMU HaBbIKAMHU U IPUEMAMU BBIITOJIHEHUS] MHKEHEPHBIX 337124,

- OIICHKA «XOPOIIO» BBICTABISETCS CTYJCHTY, €CIIH MMOKa3aJl HEOOXOAUMBINA 00HEM BBIITOJIHEHHBIX pa-
00T, a TaKKe JI0Ka3ajJ CBOUMU OTBETaMH Ha BOIIPOCHI KOMHCCHUHU, YTO OH IIYOOKO U mpoyHo ycBoud OIT; mo-
CJIEJOBATEIBHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT MaTepuall, yMeeT TECHO YBS3bIBaTh TEOPUIO C IIPAKTH-
KOH; He 3aTpyAHSETCS C OTBETaMH Ha MPOOJIEMHO-OPUEHTHUPOBAHHBIE BOIPOCHI; MPABUIBHO 0OOCHOBBIBAET
IIPUHSATHIE PELICHMS;

- OLIEHKA «yJIOBJIETBOPUTENIHLHOY BHICTABIISIETCS CTYACHTY, €CJIM MOKa3aJl HEOOXOAUMBI 00BEM BBIMOJ-
HEHHBIX paboT, HO OTBETaMHU Ha BOMPOCHI KOMHCCUH HE MOXET IOJIHO PACKPHITh CYITHOCTh BBIMOJIHEHHON
paboThI; HEMOCIe0BATEILHO U3JIaraeT MaTepual, He YMEET TECHO YBSI3bIBATh TEOPUIO C MPAKTUKOW; 3aTpy/I-
HSIETCS C OTBETAMH Ha MPOOIEMHO-OpPUEHTHPOBAHHBIE BOIIPOCHL; JOMYCKAET OIIHOKH B 000CHOBaHUU NIPUHS-
TBIX PEIICHU;

- OLIEHKA «HEY/I0BJIETBOPUTEIILHOY BBICTABISAETCS CTYIEHTY, ecau npencrasuia BKP, Ho He oTBeTHII Ha
BOIIPOCHI KOMUCCHH 110 TeMe BbinojHeHHOoH BKP.

Kaxxaptit n3 unenos I'OK MokeT ucionb30BaTh NPOTOKOI, KOTOPBIH 3aI10JIHAETCS UM IIPU BHICTaBJICHUN
orieHOK. OLIEHKH BBICTABIAIOTCS B KOHIlE 3acefanusi [ DK OTKpBITHIM rojlocOBaHHEM MPOCTHIM OOJIBIINH-
ctBoM. Pesynbrarer 3amutel BKP 00BsSBISAIOTCS B TOT e JeHb mocie ohOpMIICHUS TPOTOKOJIA 3aceaHHs
I'OK.

Bemyckauky, 3amutusmemy BKP, pemennem ['DK npucBaumBaercst kBanudukanus OakamaBp IO
Hanpasnenuto 15.03.05 Koucmpyxmopcko-mexuonozuueckoe obecneuenue MauuHOCMpOUmMenIbHblX npous-
600cma, npouito Texrnono2us MauwuHoCmpoeHus 1 Bpy4aeTcs JUILIOM.

JIMIIioM ¢ OTJIMYMEM BbIIAeTCs BBITYCKHUKY IIPU OJHOBPEMEHHOM COOIIOACHUH CICAYIONINX YCIOBHIL:
BCE OLICHKH, YKa3aHHbIE B NPWJIOKEHUU K JTUIUIOMY, SIBJISIOTCA OLICHKAMHU «OTJIMYHO» U «XOPOLIO»; BCE
OLICHKH I10 Pe3yJbTaTaM IOCyAapCTBEHHOM UTOTOBOM aTTECTAIlUU SIBJIAIOTCS OLEHKAMH «OTIMYHO»; KOJIUYe-
CTBO OLIEHOK «OTJIMYHO», BKJIIOYasl OLIEHKH 110 Pe3ybTaTaM roCyJapCTBEHHON UTOrOBOM aTTeCTalluy, COCTaB-
nsieT He MeHee 75 % OT o0IIero KoJIu4ecTBa OIICHOK, YKa3aHHBIX B IPUIIOKEHUU K AUILIIOMY.

Kaxnas 3ammra BBITYCKHON KBIM(UKAIMOHHOW Pa0OTHI M cllaya TOCYJapCTBEHHOTO SK3aMEHa
oopmIsieTcss OTENbHBIMU MPOTOKOJIAMH. B 3THX MpOoTOKOIaX yKa3blBalOTCS KOJMYECTBEHHbIE MOKA3aTEIH
paboThHI; OTMEYaeTcst 00Iasi XapaKTePUCTUKA OTBETOB OOYYAIOIIETOCs; MHEHHE MpeceaaTeNIsi KOMUCCHU U
YJICHOB KOMUCCHH; YKa3bIBalOTCS BBISIBJICHHBIE HEJJOCTATKH B MOJrOTOBKE 00YYaIOLIErocs; J1eIaeTcs 3auCh
O IPHUCBOEHUU COOTBETCTBYIOIIEH KBaNM(UKAMU M PEKOMEHIAlusAX KoMuccuu. [IpoTokoibl moamnuceiBa-
I0TCA IIPEICEAATENEM U YWIEHAMU KOMUCCUH.

Cekperapb KOMHCCUU B HEJENbHBIN CPOK IOCIIE MOCIEAHETO 3aceianus 0(pOPMIICHHbIE TPOTOKOJIIBI
nepeaaeT HayaJlbHUKY Y4eOHO-MeToandecKoro ynpasieHus. COTpyIHUKH y4eOHO-METOAMYECKOTO yIpaBiie-
HUS 110 aKTy IpreMa-niepeaun nepeaaroT IPOTOKOIbI COrNIaCHO rpaguKy caayu JOKYMEHTOB B apxuB. BKP
XPaHUTCS B apXUBE YHUBEPCUTETA.
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Ipuiioxkenne A
(cmpaBouHOE)

Kadenpa «TexHomorust MalmmHOCTPOCHUS,
METau1000pabaThIBAIONINE CTAHKU U KOMIUIEKChD)

YrBepxkaaio:
3aB. kadenpoii [Tomskos A.H.
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BbA30OBOE 34A/[AHHUHE
HA PACYETHO-IIPOEKTHPOBOYHBIE PAKOTbI

Becenogy Anexcandpy Heanosuuy

CTYJIEHTY

(aMmIns, UMs, OTYECTBO, IPyIIa

10 KypCaM JUCHUILINH:

1. HpOZpClMMHOQ obecnevenue asmomamu3upoearHHoc0 NPOEKMuUpoearnusl
2.0cros6vl mexnono2uu MAUMUHOCMPOEHUA

3. Texnonoeus MAUUHOCMPOEHRUA

4, Cmanounas mexnono2uieckds OCHaACmKA

9. llpoepammuposarnue 0bpabomku Ha CMAHKAX C YUCTOBbIM NPOSDAMMHBIM YNPAGIeHUeM

WcxonHble naHHbIE

JcTallb

[To quctumuunae «/Ipoepammnoe obecneuenue asmomamusupOBAHHO20 NPOEKMUPOBAHUSY
paszpaborarb:
1. 3D-mo0env oemanu
2. C ucnonv3o6anuem accoyuamueHvlx 6uoos evinoanums 2D uepmedsic oemanu

ITo nucuuruinae «OCcHO8bI MEXHOI02UU MAUMUHOCMPOCHU)

pa3paboTaTh: cneyuaibHoe npucnocodienue

1 Boinoinums ananu3 KORCMPYKUUU 0emany U mpedosanuil K ee u320mog1eHuio
2 Onpedenums mun npou3eo00cmea

3 Boinoanums ompadomky KOHCIMPYKYUU 0emanu Ha MexHoI02u4HOCHLb

4 Bviopambs 6ud ucxoO0Holi 3a20Mo6KU U Memoo ee u320maosaeHus

5 Boinoanums 060cHosanue u 6b100p mexHoI02u4ecKux 0as

6 Boiopamv memoovl u Konuuecmeo HeodX00UMbIX nepexo0os 0opadomku

7 Boiopame cpedcmea mexnonozuuecko2o0 OCHAW|eHUus onepayuil

8 Chopmuposams mexnonocuueckuil mapuipym u32omosienus oemaneil

9 Pazpabomamo uepmesric 3a20Mmo6KU ¢ MEXHUUECKUMU MPEHOBARUAMU K €€ U320M06IEHUIO U
mpexmepHoil Mooebio

[To nucuunnune «/Ipoexmuposanue cmanoyHOU MEXHOLO2ULECKOL OCHACMKUY
pa3paboTarb: cneyuanvHoe npucnocobnenue

1. Bviopams mun npucnocoodnenus:

1.1 Onpedenums cxemy 6azuposanus

1.2 Buiopams ycmanoseounwie rnemennvl

1.3 Paccuumams nozpeuwinocms yCmaHoeKu

2. Pazpabomamp KOMNROHOGKY U GbINOIHUMb PACUEN CUJI:

2.1 Boibpamo KonHCmpyKyuio 3axcumnoz0 Mexanusma

2.2 Paccuumams k03¢ppuyuenm 3anaca
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2.3 Boiopams munogyro cxemy ycmanog8Ku

2.4 Paccuumamy ycuiue 3aKpenieHus

3. Botnonnume 3D-mo0dens npucnocobnenus ¢ demanvio

4. Boinoainums yepmedic ¢ HeOOX00UMBIMU 6UOAMU U PA3PeE3aMU

5. Ilpouszsecmu pacuem Ha MOYHOCHMY

[To nucuunnune «lIpoepammuposanue 0opabomku Ha CMAHKAX C YUCTIOBbIM NPOSPAMMHBIM YRPAS-

JleHuem»
paszpaboTarb:

1. Ynpasaawuwyro npozpammy Ha 00Ky U3 onepayuii

2. Pacuemno-mexHo102u4ecKyro kapmy Ha onepayuio (nucm gopmama Al)

Ilo JUCHUITIINHE «Texnonocust MAUMUHOCMPOEHUAY

pa3paboTarth:

1 Bvloop ucxoouoi 3a20moeku

2 Boioop u o6ocnosanue mexnoyiocuueckux 0a3

3 @opmuposanue mapuipymnozo TI1

4 Boloop cpedcme mexHon02uiecKko20 0CHaAWeHUs onepayuil

5 Onpedenenue npunyckog u MexiconepayuoHHbiX pamepos

6 Haznauenue pesxcumos pe3anus u onpeoeneHue HOpm 6pemeHu

7 Koncmpykmopckaa wacmo

8 Ynpasnarwwaa npocpamma ona cmanka c 411y

9 dxonomuueckas uacmo

10 Cneyuanvnuas uacmo

Koncynomanmul no pazoenam:
IIpoepammmnoe obecneuenue asmoma-
MUUPOBAHHO20 NPOEKMUPOBAHUS

U Il. Hukxumuna

MOAIHUCH

HpoeKmupoeaHue CMAHOYHOLU MEXHO-
JI02UYEeCKOU OCHACMKU

N.0. ®amunus

4. A. Cepecun

oA Ch

IIpoepammuposanue obpabomxu na
CMAHKAX € YUCTIOBbIM NPOSPAMMHBIM
ynpagneHuem

N.0. damuus

A. A. Tepenmoes

TOIUCH

Texnonoeus MAUUHOCMPOEHUA

N.0. ®amunus

A.H. I'onuapos

TOIUCH

N.0. ®amunus

Pyxosooumens
BKP A.H. I'onuapos
MOAMNCH N.0. ®amumnus
Jlama evioauu 3a0anus « » 20 T.
3aoanue npunsan K UCNOJHEHUIO « » 20 r
A.U. Becenos
MOIIKCH N.0. damunus
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IMpuaoxenune b
(o0s13aTesibHOE)

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

3AJJAHHUE
HA BBINOJIHEHUE BbINYCKHOI KBATH(PUKANMOHHONH PadoThI

Cryaenty CobrueBckoii Anacracuu FOpbeBHe

(bamuus, UM, OTYECTBO

10 HAIIPABJICHUIO TTOATOTOBKHU 15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTUIECKOE 00SCIICUCHNE MalllH-
HOCTPOUTEIBHBIX TPOU3BOJICTB

KO, HQHUMCHOBaHHE

1 Tema BKP  Texnosornueckas moaroroska npoussojactsa aerajau 207-50-011 - «Kopnyc

HIKHA"

2 Cpok cnauu cryaeatoM BKP « 30 » wmas 2020 r
3 Hens u 3amaunt BKP KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00eCcTieueHre TPON3BOICTBA JICTAIIN

207-50-011 — «Kopmyc HKHHUI» TpeOyeMOro Ka4yecTBa B YCTAHOBICHHOM O0beEME.

TexHonmoruueckas NoAroToBKa ITPOU3BOZCTBA. HpOGKTI/IpOBaHI/IC YCTAHOBOYHOI'O HpI/ICHOCO6HeHI/IH n

KOHTPOJIbHOH omeparmu. PaspaboTka crensormpoca .

TeXHHKO-3KOHOMHYECKOE 000CHOBAHHE pa6OTLI.

4 Vcxonuwie nannbie Kk BKP  PaGounii yeptex geraiu.

O6mwem Bbinycka — 1200 wt/rox;

Pexum paboThl yuacTka — 2-X CMEHHBIH

5 Hepequb BOIIPOCOB, NMMOJICIKAIIUX pa3pa60TKe

5.1 Texnomoruueckasi moaroroBka npomssoactsa aerainn 207-50-011 — «Kopmyc HuxHHI»

5.1.1 Ananu3 KOHCTPYKIMH JeTaJld U TpeOOBAaHUMN K €€ U3TOTOBJICHHUIO

5.1.2 Onpenenenue TMna NpoOU3BOJICTBA

5.1.3 OtpaboTKa KOHCTPYKIIMH JCTAIM Ha TEXHOJOTUYHOCTh

5.14 BBI60p BHJIa HCXOJHOM 3arOTOBKH U METOJIa €€ M3TOTOBIICHUS

5.1.5 O6ocHOBaHME U BHIOOP TEXHOJIOTHYECKHX 0a3

5.1.6 Bb160p METO0B M KOJIMYECTBA HEOOXOAUMBIX MEPEX0JI0B 00pabOTKH

5.1.7 Be16op cpencTB TEXHOIOTHYECKOT0 OCHAIICHHSI Onepalui

5.1.8 ®opmupoBaHKe MapIIPyTa U3TOTOBJICHHS JIETAIN

5.1.9 Pa3MmepHBbIi aHAJIN3 IPOEKTUPYEMOIO TEXHOIOTMYECKOI0 IIpoLecca

5.1.10 Ha3znauenue pexxuMoB 00paboTKU

5.1.11 HopmupoBaHM€e TEXHOIOTHUECKOIO IIpoLecca

5.1.12 Pa3paboTka ynpaBJsiFOIei TpOrpaMMbI

5.1.13 IlpoekTHpoBaHUE YCTAHOBOYHOI'O MPUCIIOCOOJICHHUS] M KOHTPOJIBHOM onepaiuu

5.1.14 PacueT U IpOEKTUPOBAHUE YCTAHOBOYHOI'O MPUCIIOCOOICHUS

5.1.15 IIpoekTupoBaHue KOHTPOIBHOM ONepanuu

- 5.1.16 CneuBorpoc

5.1.17 Texuuko-3xoHOMHUYECKOE 000cHOBaHe BKP

5.1.18 3akmrouenue

5.1.19 Crircok Mcnojiib30BaHHBIX HCTOYHHUKOB

5.1.20 ITpunoxenus
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6 Ilepeuens rpaduueckoro (MILTIOCTPATUBHOTO) MaTepHaia

6.1 Kopnyc HI>KHMI (3ar0TOBKA) A2x1]
6.2 Kopnyc HuxkHUM (4epTex) A2x1]
6.3 CxeMBbI TEXHOJIOTMYECKUX HaJIal0K Alx4
6.4 Kapra nanagku crtanka ¢ UITY Ha 00paboTKy neranu Alx]
6.5 IlpucnocoGeHre yCTaHOBOYHOE Alx]
6.6 CxeMa KOHTPOJIs A2x1
6.7 CneuBonpoc Alx1
6.8 TeXHHUKO-PKOHOMHYECKHE MOKA3aTEIN Alx]

7 KoHCynbTaHThI, C YKa3aHUEM OTHOCSIIMXCS K HUM paznaesiam BKP

7.1 DxoHOMHYECKASA YaCTh

Paxmatynnun A.A.

7.2 Yupasnstoiias nporpaMmma s cranka ¢ YITY I'onyapos A.H.
7.3 KoHTpoJibHas oneparus Kawmenes C.B.
JlaTa BBIIAYM M TIOJy4EHUS 3aJaHUS
PykoBoautens BKP  « » 20 T A.A. Ceperun

CryneHT « » 20 T

IOAIUCH HUHHALHAJTIBI, (l)aMI/IJ'Il/Iﬂ

A.1O. CplueBckas

I[aTa BBITIOJITHCHUA CTYACHTOM 3a/laHUA KOHCYJIbTaHTa

IIOAIIUCH HWHHALHAJTIBI, (l)aMI/IJ'Il/Iﬂ

P.P. PaxMaTtyiuinn

MHULMAJIbL, (haMUITust

A.H. 'oguapos

OKOHOMHYECKAs! YaCTh _ « » 20 r.
MOANHUCH
Ynpasisoomas nporpamma
s crtanka ¢ YIIY  _« » 20 1.
oAU CH
KoHTtposbHas onepanus_« » 20 1.
MOINUCH
« » 20 1.

WHUOHAJIBI, (l)aMI/IJ'[PISI

C.B. Kamenesn

MHHULMAIIbL, (haMUITUs

TOJIITUCH

MHHULMAIIbL, (haMUITUs
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