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1 O01mMe moJ10KeHu s

[lenpro rocy1apCTBEHHON UTOTOBOM aTTECTALIMU SIBISIETCS YCTAHOBJICHUE COOTBETCTBUS PE3YyIbTAaTOB
OCBOCHHS  OOydJaromuMucs  oOpa3oBaTelbHOM  MporpaMMbl, pa3paboraHHoi B OpeHOyprckom
rOCy/IapCTBEHHOM YHUBEPCHUTETE COOTBETCTBYIOIIUM TpeOoBaHusM DenepaqbHOTO TOCYAapCTBEHHOTO
oOpasoBarenbHOro cranmapra Boiciiero odpazopanus (OPI'OC BO) u oneHKH ypoBHS MOATOTOBJICHHOCTH
BBIITYCKHHUKA K CAMOCTOSITEIILHOU MPo(ecCHOHANTBHOMN IeATeIbHOCTH.

B pesynpraTe oOcCBOeHHS 00pa3oBaTeNbHONM MporpamMmbl OOydalOIIUMKCS JOKEH OBJIAJETh
CJIEIYIOIIMMHU KOMIIETCHITUSIMU

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

Kon HanmeHnoBaHue KOMIIETEHITUNA/MHIUKATOPHI
KOMIIETEHIIUN

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YHHBepcaJbHbIMH KoMIeTeHuusamu (YK):

YK-1 |CnocodeH ocylecTBJSITh MOUCK, KPUTHYECKHIT aHATIHU3 U +
CHHTe3 HHpOPMaIlUU, TPUMEHATh CHCTEMHBIN MOAXO0 1Sl
pelleHus MOCTABJEHHBIX 32/1a4

YK-1-B-1 Ilpumensier ¢punocodckre OCHOBHI IO3HAHUS U +
JIOTUYECKOT'O MBIIUICHHSI, METOJIbI HAYYHOTO TIO3HAHMUS, B TOM
YHUCJIE METObI CHCTEMHOT'O aHAJIN3a, JIJIsl PEIICHUS
MOCTaBJICHHBIX 3a7a4

VYK-1-B-2 OcymiecTBisieT KpUTUYECKHI aHaIu3 U CUHTE3 +
UH(pOpMaLIKK, TOJIyYeHHON U3 pa3HbIX HCTOYHUKOB
VYK-1-B-3 [loHnMaeT 0CHOBHbIE 3aKOHOMEPHOCTH U IJIaBHbIE +

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

VYK-1-B-4 Ilpumenser meToasl cOopa, XpaHeHus, 00padoTky, +
nepenayuy, aHaji3a U CHHTe3a HH(OopMalnu ¢ UCTIOIb30BaHHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH [T PEIICHHUS TOCTaBICHHBIX
3aj1a4

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

VYK-1-B-6 ®opmynupyeT cOOCTBEHHYIO TPa’KAaHCKYIO U +
MHPOBO33PEHUYECKYIO MO3UILHAI0 C ONIOPON HA CUCTEMHBIN
aHanmu3 GUI0CO(PCKUX B3IJISI0B U HCTOPUUYECKUX
3aKOHOMEPHOCTEH, MTPOIIECCOB, SIBJICHUM U COOBITUI

YK-2 |Cnocoben onpeeasiTb Kpyr 3aay B paMKax +
MOCTABJICHHOM LeJIH U BHIOUPATH ONTUMAJIBLHbIE CIOCO0BI
UX pelleHus, HCXO0AS U3 1elCTBYIOIIMX PABOBLIX HOPM,
HMEIOLINXCSl PeCYPCOB H OTrPaHUYeHHUId

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

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

JOCTIDKEHUS; 00J1a1aeT HaBbIKAMH MCIIOJIb30BAHUS
HOPMAaTUBHO-TIPABOBBIX PECYpPCOB B pa3pabOTKe U peaau3aluu
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
MIOCTABJICHHOM I1EJTH, OTPEJICIISIET CBOKO POJIb B KOMAHIE

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€J10BYI0 KOMMYHHKAIUIO 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, BepOaibHbIe 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
Y HHOCTPAHHOM (-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
MHUPOBOHM UCTOPHUHM U KYJIBTYPHBIX TPAJIULIUN 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 COMUAIBHBIX 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

HanmenoBanne KoMIEeTEHITUNA/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 JEATECIBHOCTH 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 JleMoHCTpHUpYET 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 GPU3NUeCKOM
MOATOTOBJIEHHOCTH AJI5 00ecreYeHUs MOJTHOCHHOMH
COUMAJIBbHOM U MPOodecCHOHAIBLHOM 1eATeTbHOCTH

YK-7-B-1 CobimroiaeT HOpMBI 3J0pOBOTO 00pasa KHU3HH,
UCTIOJIB3Ysl OCHOBBI (PM3UYECKOM KYJIBTYPBI JJIsi OCO3HAHHOTO
BbIOOPA 3/10pOBbECOEpEraroIInX TEXHOJIOTUN Ha BCEX
JKM3HCHHBIX 3Talax Pa3BHTHUS JIMYHOCTH

VYK-7-B-2 Beibupaet panpoHaibHbIe CIIOCOOBI U IPUEMBI
popUIAKTUKH MMPOdEeCCHOHATBHBIX 3a00JICBaHUH,
NCUX0(U3MIECKOTO M HEPBHOIMOITMOHAIILHOTO YTOMJICHHS HA
paboueM MecTe

YK-8

Cnoco0eH co31aBaTh U NOJAEPKUBATH B MIOBCEHEBHOM
7KH3HHM M B IPO(eCCHOHAIBHOM JeATeJIbHOCTH 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 u
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 MOMOIIH, 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

VYK-8-B-4 B ciiyuae BO3HUKHOBEHHSI YpE3BbIYAHBIX CUTYAIHil
Y BOCHHBIX KOH()JIUKTOB MPUMEHSET METObI 3aLIUTHI
JKU3HEACATEIBHOCTU YEJIOBEKa, IPUHUMACT Y4acTUE B
CIIacaTeIbHBIX U HEOTJIOXKHBIX aBAPUHHO-BOCCTAHOBUTEIIBHBIX
MEPONPUATHSIX

YK-9

Cnoco0eH ucnoJib30BaTh 6a30Bble AedeKkTo/IornuecKue
3HAHHA B COLMAJIBLHONM U npodeccnoHaIbLHOI cepax




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

YK-9-B-1 IlonnMaeT 0COOCHHOCTH Pa3BUTHSI YEIOBEKA C
OTrPaHUYCHHBIMU BO3MO)KHOCTSIMHU 37I0POBbSI

+

YK-9-B-2 JleMoHCTpHUPYET TOTOBHOCTh PUMEHATH 0a30BbIC
nedekroaornyecknue 3HaHMsL, TPUHIUIIBI, METOIBI B
COLMAIBHON U MpodecCHOHANBHOM chepax

+

YK-10

Cnoco0eH npuHUMATH 000CHOBAHHbIE IKOHOMUYECKUE
penleHNs B pa3JIM4YHbIX 00J1aCTAX KU3HE1eSATEJIbHOCTH

YK-10-B-1 BrisiBisieT 1 000CHOBBIBACT CYITHOCT,
3aKOHOMEPHOCTH SKOHOMHYECKHX MPOIECCOB, OCO3HAET UX
MPHUPOJIY H CBS3b C IPYTUMH MPOIIECCAMU; TOHMMAET
CoJIep>KaHue M JIOTUKY TIOBEJICHUSI SKOHOMUYIECKUX CYOBEKTOB;
UCIIOJIB3YET MOTYYCHHBIC 3HAHUS JIJIs1 (POPMHUPOBAHUS
COOCTBEHHOM OIIEHKH COLMAIIbHO-9KOHOMHYECKUX MPOOIIEM U
NPUHATHS apPTyMEHTHPOBAHHBIX JKOHOMUYECKHX PEIICHUH B
pa3sTUYHBIX chepax KUZHEACITSIbHOCTH

YK-10-B-2 B3BenieHHO 0CyIIecTBIsSET BHIOOP ONTUMATBHOTO
crioco6a perreHus (MHAHCOBO-dYKOHOMHYECKOM 3a/1a4H, ¢
Y4ETOM HHTEPECOB SKOHOMUYECKHUX CYOBEKTOB, PECYpPCHBIX
OTpaHWYCHUH, BHCIIHUX U BHYTPEHHUX (PaKTOPOB

YK-10-B-3 [TonnmaeT nocieacTBus IpUHAMAaEMbIX
(MHAHCOBO-?KOHOMMYECKHUX PELICHUH B YCIOBHSIX
c(hopMUPOBABIICHCS IKOHOMHUYECKOM KYJIBTYPBI; CIIOCOOEH,
ONMPAsCh Ha PUHIUIIBI U METObI DdKOHOMHUYECKOT'O aHAJIMN3a,
KPUTUYECKH OIICHUTH CBOIl BEIOOD C yueToM 001acTu
JKU3HEJESATEIbHOCTH

YK-11

CnocodeH (popMupoOBATH HETEPNUMOE OTHOIIEHHE K
NPOSIBJICHUSIM IKCTPEMH3Ma, TEPPOPHU3Ma,
KOPPYNIMOHHOMY NMOBEIeHUIO U MPOTHBO/AEICTBOBATH UM
B IPO(eCCHOHATbHOM J1eATeJIbHOCTH

VK-11-B-1 I[ToHumaeT cyniHOCTh 9KCTPEMH3Ma, TEPPOPHU3MA,
KOPPYILIUU U OCO3HAET UX HETaTUBHbBIE MTOCIE/ICTBUS B
COLIMAJIbHBIX, SKOHOMHUYECKHX U JIPYTHX Ipolieccax o01ecTna

VYK-11-B-2 CobntoaeT HOpMBI IIpaBa U MOpaJiu, IPUMEHSET
NPaBOBBIE HOPMBI U TIPEIYCMOTPEHHBIE 3aKOHOM MEPHI IO
IPOTUBOACHCTBUIO KOPPYNLIMOHHOMY TMOBEACHUIO U
HEHTpaIn3aIiiyi KOPPYIITHOHHBIX MPOSBICHUN

VYK-11-B-3 Unentudunupyer yrpo3bl v IpOsIBIEHUS
IKCTPEMH3Ma, TEPPOPHU3MA, CIIOCOOCH MPOTHBOICHCTBOBAT UM
B IpOoeCCHOHATIBHOM 1eITeIbHOCTH

obomenpodeccnonaabubiMu komnereHuusamu (OIK):

OIIK-1

Cnoco0eH NpuMeHATH COBPEMEHHbIE IKOJIOTHYHbIE U
0e30macHbIe METO/IbI PAIIHOHAJIBLHOTO HCMOJIb30BAHNS
ChIPbEBBIX H JHEPTreTHYECKUX PeCypcoB B
MaIlII/IHOCTpOCHI/[l/l

OIIK-1-B-1 3HaeT coBpeMeHHbIE HKOJIOTMYHBIE U O€30IacHbIe
METO/1bI UCITOJIB30BAaHHUSI CHIPHEBBIX U SHEPTETUUECKUX
PECYPCOB B MALIMHOCTPOCHUHU

OIIK-1-B-2 PanuoHansHO UCTIONB3YET ChIPhEBbIE U
HHEPreTHUECKHUE PECYPChI B MAIIMHOCTPOCHUHU




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

OIIK-1-B-3 IIpumMeHsieT COBpEMEHHBIE SKOJIOTMUHBIE U
0e30IacHbIe METO/Ibl PALIMOHATIBHOIO MCII0JIb30BaHMS
CBIPBEBBIX U YJHEPIETUUYECKUX PECYPCOB B MAIIMHOCTPOECHUU

+ +

OIIK-2

Cnoco0eH NpoBOAUTH AHAJIN3 3aTPAT HA o0eclevyeHne
AeATeJIbHOCTH MPON3BOJACTBEHHBIX MOApa3aeIeHu il

OIIK-2-B-1 AnanusupyeT cTaThM 3aTpaT Ha 0OECIICUCHHE
JIeATEIbHOCTH POU3BOICTBEHHBIX MOIpa3/ieICHUMI

OIIK-2-B-2 PaccuuThiBaeT 3aTpaThl Ha 00€CIICUCHHE
JIeATEIbHOCTH POU3BOICTBEHHBIX MOIpa3/ieJICHUMI

OIIK-2-B-3 Pa3pabarbiBaeT peKOMEHAIUH 110 ONTHMU3ALUU
3aTpar Ha o0ecrieyeHue AeaTeNbHOCTH IPOM3BOICTBEHHBIX
Nopa3/IeICHUM

OIIK-3

Cnoco0eH BHePSITH U 0CBAMBATH HOBOE TEXHOJIOTHYECKOe
o0opyaoBaHue

OIIK-3-B-1 M3y4aet npuHLIHUIIBI U peau3yembie (hu3nuecKre
METO/Ibl PabOThI, YCTPOUCTBO, TEXHUYECKUE TTapaMeTPhI
TEXHOJIOTHYECKOro 000py10BaHus

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

OIIK-3-B-3 Pa3pabarbIiBaeT METOAMKH SKCILTyaTalluu
TEXHOJIOTUYECKOT0 000Py10BaHHSI

OIIK-4

Cnoco0eH KOHTPOJMPOBATH U 00ecNeYnBaAThH
NMPOU3BOICTBEHHYI0 H YKOJOTHYECKYI0 6€30MacHOCTh Ha
pabouunx MecTax

OIIK-4-B-1 N3y4aet dakTopbl MPOU3BOACTBEHHOH U
HKOJIOTMYECKOI 0€30MaCHOCTH MAIIMHOCTPOUTEIHLHOTO
MIPOM3BOJICTBA

OIIK-4-B-2 3HaeT HopMaTHBHbIE TPeOOBAHUS K
IPOM3BOJICTBEHHOM 1 HKOJOTHUECKON O€30MacHOCTH
MaIIMHOCTPOUTENILHOTO IPOU3BOCTBA

OIIK-4-B-3 Pa3pabarbiBacT MEPONIPUATHUS IO 00ECTIEUEHUIO
IPOM3BOJICTBEHHOM 1 3KOJIOrMYECKON 6€30MacHOCTH
MaIIMHOCTPOUTENILHOTO IPOM3BOCTBA

OIIK-5

Cnoco0eH ucnoIb30BaTh OCHOBHBIE 3AKOHOMEPHOCTH,
AelicTBYIOIIHE B MpoLiecce U3rOTOBJIEHUSI
MAIIMHOCTPOUTEIbHBIX H3/1e/ Uil TPeOyeMoro KauecTBna,
3aJJaHHOT0 KOJMYeCTBA MPH HAMMEHBIIUX 3aTpaTax
00111eCTBEHHOTI'0 TPYAa

OIIK-5-B-1 3HaeT 0OCHOBHBIE €CTECTBEHHOHAYUYHBIE
3aKOHOMEPHOCTH, AEUCTBYIOLINE B POIIECCE U3TOTOBICHHUS
MaITHHOCTPOHUTEIHHBIX U3ICITHI

OIIK-5-B-2 ®opmynupyeT 3a1a4y U3rOTOBICHUS
MaIIMHOCTPOUTENbHBIX U3JIeNHUi Ha (OPMaTbHOM SI3bIKE
MaTeMaTHKHU U (PU3HUKU

OIIK-5-B-3 IIpumeHsieT ecTeCTBeHHOHAYYHBIC METOIBI IS
W3TOTOBJICHHS] MAITUHOCTPOUTENBHBIX U3/IETHI TpedyemMoro
Ka4yeCcTBa, 3aJJaHHOT0 KOJIMYECTBA NP HAMMEHBIIINX 3aTpaTax
0OIIIECTBEHHOTO TPYAa




Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD

Kon HanmenoBanne KoMIEeTEHITUNA/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 3a7jadyaMy MPOo(hecCHOHATEHON
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 IPUKJIAHBIX 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 MPOo(heCcCHOHAIbHON 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 0000EHHBIX + +
BAPMAHTOB pellleHUs! NPo0JieM, CBA3aHHBIX €
MAIIMHOCTPOUTEIbHBIMH NIPOU3BOACTBAMHM, BbIOOpE
ONTUMAJILHBIX BAPDMAHTOB NPOrHO3MPYEMBbIX NOCIeICTBUI
pelIeHs] HA OCHOBe X aHAJIM3a
OIIK-8-B-1 Pa3pabarbsiBaeT 0000111EHHBIE BApUAHTBI PEIIEHUS + +
po0JieM MaIlIMHOCTPOUTENbHBIX IPOU3BOICTB
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 U3/1eJHii + +
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 + +
MaIIMHOCTPOCHUS
OIIK- |Cnocoben pa3padaTbIBaTh AJITOPUTMbI 1 KOMIIBIOTEPHbIE + +
10 NPOrpamMMbl, IPUTO/HbIE VI NPAKTHYECKOr0 PUMeHEeHHU s
OIIK-10-B-1 ®opmanu3zyer 3a1auu npodheccCHoHaIbHOM + +
NEeSITeIbHOCTH, TPeOYIOIIHNEe NCIOJIb30BaHNs KOMIIBIOTEPHBIX
TEXHOJIOTHI
OIIK-10-B-2 Pa3zpabaTsiBaeT anropuTMbl s IPAKTHYECKOTO + +
IPUMEHEHHUS B IPOPeCcCHOHATBHOMN IesITeIbHOCTH




Kon

HanmenoBanne KoMIEeTEHITUNA/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
JeSITeITbHOCTH

+ +

npodeccuonaibHbIMu KoMnereHuusavu (I1K):

IMK*-1

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

[TIK*-1-B-1 ®opManu3yeT NpeAMETHYIO 3a7a49y 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 BBISIBIIEHUS B3aUMOCBSI3€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 TEXHOJOTHIECKOT0 KOMITJICKCa
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 000PY/10BAHUS
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 AaBTOMATH3AIMU U MeXaHU3aIUU
TeXHOJIOTHYEeCKHMX NPOLECCOB MAIIMHOCTPOUTEIbHOI O
MPOU3BOJICTBA

[TK*-3-B-1 Pa3zpabarsiBaeT 1 popMymupyeT npesiosKeHus 1Mo
aBTOMATHU3alMK1 U MEXAHU3ALMHM TEXHOJOTUYECKUX ITPOLIECCOB
MEXaHOCOOPOYHOTO MMPOU3BOJCTBA

[1K*-3-B-2 BriaBisier HanOosee TpyA0EMKHE TPUEMBI 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 aBTOMATU3AlMH U MEXAHU3AIMHA TEXHOJIOTMUECKUX
IPOLIECCOB

[1K*-3-B-4 Ha3nauaeT TpeOOBaHUS K CPEICTBAM
aBTOMAaTH3allMi ¥ MEXaHHU3allMH TEXHOJOTMUECKUX, IOABEMHO-
TPAHCIIOPTHBIX, MOTPY309HO-PA3TPY30UHBIX OTepaIui




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETCHIIMH

roCyAapCTBEHHBIN

samura BKP
JK3aMeH

MK*-4

Cnoco0eH K KOHCTPYHMPOBAHHUIO THIIOBBIX CJI0KHBIX H
HETHIOBBIX LEJbHBIX METAJIOPE/KYIIHX Je3BUITHBIX
HHCTPYMEHTOB

+ +

[1K*-4-B-1 ®opmupyeT UCXOIHbIE TaHHBIC, HEOOXOAMMBIC TSI
KOHCTPYHPOBAHUS THIIOBBIX CIOXHBIX ¥ HETUTIOBBIX IIEIbHBIX
METAJUIOPEKYIIUX JIC3BUHHBIX HHCTPYMEHTOB

[TK*-4-B-2 BeInoaHseT IpoBEpOYHbIE paCUeThl TUIOBBIX
CJIO’KHBIX M HETHITOBBIX LIEJIbHBIX METAJUIOPEXKYIIHUX
JI€3BUMHBIX HHCTPYMEHTOB

[1K*-4-B-3 Beimoanser pabodyre 4epTeKu TUIOBBIX CIOKHBIX
Y HETHITOBBIX IEIBHBIX METALIOPEKYIINX JE3BUHHBIX
UHCTPYMEHTOB

IIK*-5

Cnoco0eH k MpoBeIeHUI0 PadoT M0 aHATU3Y U
NMPOEKTHPOBAHNI) THOKUX MPOU3BOJACTBEHHBIX CHCTEM B
MAIIMHOCTPOEHUH

[TK*-5-B-1 Beibupaer ontumaibHbIe IPOTPAMMHBIE CPEIBI IS
ylpaBjIeHUs] THOKUMH IPOM3BOJICTBEHHBIMHU CUCTEMaMHU

[TK*-5-B-2 Pa3pabareiBaeT HHCTPYKIIUH 110 IPOTPAMMHOMY
00CITy)KMBaHHIO THOKUX TIPOU3BOICTBEHHBIX CHCTEM

[TK*-5-B-3 Hcnonp3yeT criennain3upoBaHHbIC IPOTPAMMHBIC
HPOJIYKTHI JJIsl SMYJISLIUY IIpoliecca padoThl THOKKX
IIPOM3BOJICTBEHHBIX CHCTEM

[1K*-5-B-4 3naeT npuHIUIBI paOOTHl U TEXHUYECKHE
XapaKTEPUCTUKU MOJTyJIeH THOKUX IMPOU3BOJICTBEHHBIX CHCTEM

ITK*-6

Cnoco0eH k o0ecrie4eHHI0 TEXHOJIOTHYHOCTH, BHIOOPY
3aroTOBOK M pa3padoTKe TEXHOJOTHYeCKHX MPOLECCOB
HM3rOTOBJICHHS JAeTajleid MAIIMHOCTPOCHUS HU3KOM U
CpeHel CJI0KHOCTH

[TK*-6-B-1 AHanu3upyeTr TeXHOJIOIMYHOCTh KOHCTPYKIIUU
JleTale MallMHOCTPOCHUS] HU3KOM M CPEHEN CII0KHOCTH

[TK*-6-B-2 Pa3pabarsiBaeT npeanokeHus o N3MEHEHHIO
KOHCTPYKIMH JeTaJled MAIIMHOCTPOCHUSI HU3KOW U CpEeIHEN
CJIO’KHOCTH C LIEJIbIO MOBBIIICHHUS] MX TEXHOJIOTHYHOCTH

[TK*-6-B-3 Omnpenenser TUII IPOU3BOJCTBA U BRIOUpPAET
CHOCOOBI U3TOTOBIICHHSI 3aTOTOBOK JE€Tael MaTMHOCTPOCHUS
HU3KOHN U CpEeHEN CII0KHOCTH

[TIK*-6-B-4 Ananu3upyer TeXHHUECKUE TPeOOBaHNS,
IPEIbABISAEMBIE K JETAISAM MAIIMHOCTPOCHMSI HU3KOH U
CpEIHEN CIIOKHOCTH

[TK*-6-B-5 Boibupaet cxembl 6a3upoBaHUs U 3aKPETUICHUS
3aroTOBOK JETaJIell MalIMHOCTPOEHNS HU3KON U CpeiHEN
CJIO’)KHOCTHU

[TK*-6-B-6 BriOupaer TeXHOJIOTHYECKOE 000PYI0BaHHE,
WHCTPYMEHT U MPHUCIIOCOOICHHE, HEOOXOAMMBIE ISt
peanu3anyy pa3padoTaHHBIX TEXHOJIOTHYECKHUX TPOIIECCOB
W3TOTOBJICHHSI JIeTalleld MAIIMHOCTPOESHUS HU3KOM U cpenHei
CJIO)KHOCTH




Kon

HanmenoBanne KoMIEeTEHITUNA/MHIUKATOPHI

Bun rocynapctBeHHOTO

HCIIBITaHUSA, B XO04€ KOTOPOIo

npoBepseTcsi chOpMUPOBAHHOCTD
KOMIIETEHIIUH

roCyAapCTBEHHBIN
JK3aMEH

samura BKP

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

+

+

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

[TK*-6-B-9 Pa3pabarsiBaeT TEXHOIOTHYECKHE OTIEPALIUN
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 cobit0/iIeHue TEXHOJIOTHYECKOM
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
JIeTajeii MaIIMHOCTPOCHHSI HU3KOH M CPEHEH 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
HCMOJIb30BAHHEM ABTOMATH3HPOBAHHBIX CHCTEM
NMOJATOTOBKH YNPABJSIOIIHX MPOrPaMm

[1K*-8-B-1 Ananmu3upyer u pa3zpadarbIBaeT ¢ MPUMEHEHUEM
CAD-cucrem npeayioskeHus 1o MOBBIIIEHUIO
TE€XHOJIOTMYHOCTH KOHCTPYKLIUHU JeTajieil, 00pabaTbIBaeMbIX Ha
CTaHKaX C YMCJIOBBIM IPOIPAMMHBIM YIIPABJIECHUEM

[TK*-8-B-2 Pa3pabarsiBaeT 1 pelakTUPYET C MPUMEHEHUEM
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 IIpumenser CAM-cucrteMy Juisi COCTaBICHUS
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
00paboTKM 3ar0TOBOK Ha CTAaHKAX C YUCJIOBBIM ITPOTPAMMHBIM
ylpaBJIeHUEM

IK*-9

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

10




Bun rocynapctBeHHOTO
WCIBITaHUS, B XOJI€ KOTOPOTO
Kon HaumeHnoBaHue KOMITETEHIIUN/MHAUKATOPBI MPOBEPACTCA CHOPMUPOBAHHOCTE
KOMIETEHINH
FOCYAAPCTBEHHEIH | 0 pyp
HK3aMeH
[TK*-9-B-1 CocTaBnsieT HOMEHKJIATypy HHCTPYMEHTOB JIJIs + +
W3TOTOBJICHHSI MJTU PUOOPETEHHUSI
[TK*-9-B-2 Pa3pabarsiBaeT TEXHHUECKUE 3a/1aHUS HA + +
POEKTUPOBAHKE, U3TOTOBJIICHUE WM TPHOOpETEHUE
UHCTPYMEHTOB
[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 + +
MPOBEICHUS KOHTPOJIS ApaMETPOB U3JICIINH MAITMHOCTPOCHUS
HU3KOW U CpeHeH CI0KHOCTHU, U3rOTABIMBAEMBIX Ha pabodmx
MecTax
[1K*-10-B-2 Mcnonb3yeT METOJUKH KOHTPOJIS U U3MEPEHHIA + +
U3JIEINiA MAallTMHOCTPOSHUSI HU3KOM U CPeTHEN CII0KHOCTH,
M3TOTaBJIMBAEMBIX Ha padOYHMX MecTax
[1K*-10-B-3 BeibupaeT nocienoBaTenbHOCTb U YCIOBHS + +
NPOBEICHUS KOHTPOJIS U3/ISNTUI MallTMHOCTPOCHUS HU3KOU U
CpeIHel CIIOKHOCTH
[1K*-10-B-4 OnpenensieT COOTBETCTBUE XapaKTEPUCTHK + +
M3TOTABIMBAEMBIX U3JEIUNA MAIIMHOCTPOCHHS HU3KOH U
CpeIHEe! CII0)KHOCTH TOCYIapCTBEHHBIM, OTPACIEBBIM
CTaHAapTaMm, CTaHAapTaM MPEANPUATUH, KOHCTPYKTOPCKUM H
TEXHOJIOTHYECKUM JIOKYMEHTaM
[IK*- |Cnoco0eH Kk nmpoBeAeHHI0 padoT 1O MPOEKTHPOBAHMUIO + +
11 Mo/ieJield M MOCTAHOBKE HA MPOM3BOIACTBO U3/1e/Ui,
U3roTABJIMBAEMbIX METOJAMH A/IMTHBHBIX TEXHOJIOTHIi
[1K*-11-B-1 IIpoektupyer KOHCTPYKIIUU HECTOKHBIX U3EIUN + +
aITUTUBHOTO NIPOU3BOICTBA
[1K*-11-B-2 3HaeT 10CTOMHCTBA U HEAOCTATKH PA3JIMYHBIX + +
METO/IOB aJUTUTUBHBIX POU3BOJICTB
[1K*-11-B-3 BeiOupaeT aaiuTUBHBIC TEXHOIOTUH TSI + +
(dopM0o0Opa30BaHUS HECIOKHBIX U3IETUI aIIUTUBHOTO
IPOM3BOJICTBA
I[IK*- |Cnoco0eH K NpoeKTHPOBAHUIO TEXHOJIOTHYECKOI0 + +
12 OCHAIICHUsI Pa00YMX MeCT MeXaHo00padaThIBAIOIIETro
MPOU3BOJICTBA
[1K*-12-B-1 Pa3pabarbIBaeT IUIaHUPOBKU PAOOYMX MECT + +
MexaHooOpabaThIBaIOIIEro MPOU3BOICTBA
[TK*-12-B-2 Pa3zpabaTbiBaeT TeXHUYECKHUE 3a/I1aHUS HA + +
NIPOSKTHPOBAHNE OCHACTKH U HECTAHIaPTHOTO 000PYyIOBAHUS
pabouux MecT MexaHooOpabaThIBAIOLIETO MTPOU3BOICTBA
[1K*-12-B-3 Pa3pabarbIBaeT TeXHUYECKHE 33/TaHUS HA + +
POEKTHPOBAHUE CPE/ICTB aBTOMATHU3AIIUN U MEXaHU3AIIUH
pabounX MECT MEXaHO0OpabaTHIBAIOIIETO MTPOU3BOJICTBA

(216 axameMHYECKHX YaCcOB).

O6H_Ia}1 TPYAOCMKOCTDb POCY,I[&pCTBCHHOfI HWTOrOBOM aTTeCTalliM COCTaBJISIET 6 3a4CTHBIX CANHUIL
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2 CTpyKTypa rocyiapcTBeHHOIM UTOrOBOM aTTeCTAlIUN

['ocynapcTBeHHass UTOroBas aTTecTalus 1o HampasieHuto noaroroBku 15.03.05 Koncrpykropcko-
TEXHOJIOTUYECKOE 00ecrieueHIe MAIlIMHOCTPOUTENIbHBIX POU3BOACTB BKIIHOYAET:

- N0020MOBKA K cOaye U coava 20Cy0apcmeeHH020 IK3AMEHA;

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

3 Coaep:xaHue rocy1apcTBEeHHOr0 3K3aMeHa

3.1 OcHOBHBbIE JTUCUMILIMHBI 00PAa30BaTEJIbHOM MPOrpaMMbl U BOIIPOCHI, Pe3YJbTATHI 0CBOEHMS
KOTOPBIX MMEIOT ompeaessiioniee 3Ha4eHne AJsi NpogecCHOHAILHON 1esiTeJIbHOCTH BBIMYCKHUKA W
o0ecnieyuBaloT (GopMHPOBaHNE COOTBETCTBYIOIIMX KOMIIETEHIIMd, NpoBepsieMbIX B IpoLecce
roCcyJ1apCcTBEHHOI0 IK3aMeHa

«b1./J1.b.4 Be3onacnocmb scu3nedesasmenbHOCHIU

coomseemcmayioujue komnemenyuu: OIIK-4

[ToHsATHS «OMAaCHOCTBY, «0€30aCHOCTbY. Buibl onacHOCTEN: IPUPOIHBIE, AHTPOIIOTCHHBIE, TEXHOTeH-
HbIe, TIo0anbHbIe CrcTeMbl Oe3omacHoCTH. Bpen, yiep0, puck — BUIBI M XapaKTepUCTHKH. Upe3BbruaiiHbie
CUTYyallUU — MIOHSATHE, OCHOBHBIE BU/AbI. [IpHUMHBI MPOSBIEHHS OMTACHOCTH. AKCHOMBI 0€30IaCHOCTH JKU3HEe-
JeSTeIbHOCTH. MECTO U poJib 0€30TIaCHOCTH B IMPEAMETHOM 00J1acTH U MPOPECCHOHATBHON
nesrenbHOCcTU. [lonarue TexHocgepsl. CTpykTypa TexHOC(]Eps! U €€ OCHOBHBIX KOMIOHEHTOB. Kpurepuu u
napamMeTpsl 0€30MaCHOCTH TeXHOC(Ephl. BUABI 1 UCTOYHUKHA OCHOBHBIX OMACHOCTEH TEXHOC(EPH U ee OT-
JeTIbHBIX KOMIIOHEHTOB. Kiaccudukanus HeraTuBHbBIX (pakKTOPOB MPUPOIHOTO, AHTPOIIOTEHHOT'O U TEXHOI'€H-
HOTO MTPOUCXOXKICHUS. BpenHbie u onmacHeie HeraTUBHBIE (GakTopbl. [IpenenbHo-10myCTHMbIE YPOBHH OTac-
HBIX U BpeIHBIX ()aKTOPOB — OCHOBHBIE BUJIbl U MPUYMHBI YCTaHOBIIEHU. [lapameTpsl, XapaKTepUCTUKH OC-
HOBHBIX BPEIHBIX U OMACHBIX ()aKTOPOB CPEeIbl OOMTAHHUS YETOBEKA M OCHOBHBIX KOMIOHEHTOB TEXHOC(EPHI.
Bo3zeiicTBue OCHOBHBIX HETaTUBHBIX (PAKTOPOB HA YEJIOBEKA U MX NPEAEIbHO-A0IyCTUMbIE YPOBHH.
3amuTa 4enoBeKa U cpesibl OOMTaHUsI OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOJHOTO, AaHTPOIIOTEHHOTO U
TE€XHOTE€HHOI'0 MPoUcX0xaAeHUst. OCHOBHBIE MPUHLIUIIBI 3AILUTHI OT onacHocTeil. CHCTEMbI U METO/IbI 3AIUTHI
YeJI0BEKa U OKPYKAOILEH cpe/ibl OT OCHOBHBIX BHJIOB OIIACHOI'O M BPEJAHOI'O BO3JEUCTBUS MPUPOIHOIO, aH-
TPOIOTEHHOTO U TEXHOTEHHOTO IPOUCXO0XKAEHUS. MeTO0 Il KOHTPOJISI © MOHUTOPHUHIA ONTACHBIX U HETAaTUBHBIX
¢dakTopoB. MeTozbl onpeaeneHus 30H IeHCTBUS HETaTUBHBIX (PaKTOPOB U UX YPOBHEM.

UpesBbluaiiHble CUTYAIllMM U METObI 3aIIUTHI B YCIOBUAX UX peanuzauuu. [lopaxaromue GpakTopbl
MCTOYHHUKOB YPE3BBIUAIHBIX CUTYAIM TEXHOTEHHOTO XapakTepa. XapaKTepUCTHKA IMOPaKAIONINX (aKTOPOB
MCTOYHHUKOB YpE3BBIYaWHBIX CUTYaAIUIl IPUPOJHOTO XapakTepa. MeTo bl MPOrHO3UPOBAHUS U OLIEHKH 00cTa-
HOBKH TIPH YPE3BBIYAHHBIX CUTYAIHSIX. [[pUHIAITEI U CTIOCOOBI TIOBBIMIEHHS YCTOMYUBOCTH (PYHKIIMOHUPOBA-
HUS 0OBEKTOB B UPE3BbIUYANHBIX CUTYAIUIX.

«b1./1.b.15.2 MamemamuuecKkuii anaius

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

Nel BBenenne B MaTeMaTHYeCKUI aHAJIN3

OCHOBHBIE MTOHSTHS TEOPHUH MHOKECTB.

YucnoBele MOCIEA0BAaTENbHOCTH; MpPEeN YUCIOBOM MOCIEeI0BATENbHOCTH; OCHOBHBIE CBOMCTBA M
MPU3HAKU CYIIECTBOBAHUS Ipenesia; IMpeAesibHbIe TOYKM; Ipeleld MOHOTOHHOM MOCJel0BaTeIbHOCTH;
kputepuii Komm cymecrBoBanus npeznena. Ilpexen ¢QyHKUuMM B TOYKE; OJHOCTOPOHHUE IIPENEIbI;
3ameyaTesbHbIe peebl; 0eCKOHEYHO Majible U 0ECKOHEYHO OoJbline PYHKIMU U MOCJIEeI0BATENIbHOCTH .
HenpepsiBHble QpyHKIINY, KTacCU(UKALINS TOYEK pa3phIBa.

Ne2 JIn¢pdepennuaibHoe neuncaeHue GyHKIUH 0OTHOM epeMeHHOMH

Huddepenunans 1 nponsBoanble: TuddepeHIUpyeMOCTh GYHKIIUU B TOUKE; TPOU3BOIHAS B TOUKE,
middepeHMan ¥ UX TEOMETPUUYECKHH cMbIci; npaBwia aupdepeHuupoBanus; auddepeHunpoBanue
CIIO’)KHBIX, HESIBHBIX WM TTapaMeTpH4YecKH 3afdaHHbIX (yHKwiA. OCHOBHBIE TeopeMbl IU((HEepEeHIIHATEHOTO
WCUUCIICHUS U UX MpUIIokKeHUs: TeopeMbl Pos, Jlarpanxka u Komu. [Ipasuso Jlonurasns.
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Ne3 Ilpumenenue auddepeHIUATBHOIO HCYMCIAEHUS A HccaeaoBaHuss (QyHKHuUil u
NMOCTPOeHHus rpapuKoB

[Ipu3Hak MOHOTOHHOCTH (YHKIMM, SKCTPEMYMbl (YHKLIMH, HAaXOXKICHHWE HaAMOOJBIIEr0 U
HAaMMEHBIIETO 3HaYCHUH (PYHKLMH; BBITYKIOCTh (DYHKIIMHU, TOUYKH Meperna; acMMOTOThI rpaduka QyHKIUI.
OOwas cxeMa ucciaeoBaHus (GYHKIMU U IOCTPOEHUS €€ Tpaduka.

Ne4 UaTerpajiibHoe ncunciaeHue GyHKIMA 01HOM nepeMeHHOM
Heormpenenennslil naTerpain: neppoodpasHasi pyHKIMs, HEONPEIEIEHHbIH HHTErpajl, €ro OCHOBHbBIE CBOM-
CTBa; METO/bl MHTEIPUPOBAHMS; HHTEIPUPOBAHUE PAIIMOHANBHBIX (DYHKIMI; HHTETPUPOBAHHE HEKOTOPBIX
IPOCTEHIINX UPPALMOHANbHBIX (YHKIMI; UHTErpupOBaHUEe TpUroHoMeTpuueckux (ynkuuil. OnpeneneH-
HBIA MHTETPAJ: CBOMCTBA OMPEIEIICHHOT0 HHTerpana; hopmyna HetoTona - JIeiibHuIa; METoAbI HHTETPUPO-
BaHUS; TEOMETPUUECKNE U MEXaHUUYECKUE NTPUIIOKEHUS; HECOOCTBEHHBIE HHTErpaisl 1 1 2 poja.

NeS ®yHKIMM HECKOJIBbKHX NePEeMEHHbIX
@OyHKIMY MHOTHX NIEPEMEHHBIX: IPEeIibl, HEIPEPIBHOCTh; CBOWCTBA HEMPEPHIBHBIX (PYHKIMIA; TuddepeH-
[[MaJl 1 YaCTHBIE MPOU3BOJHBIE (DYHKIIMM MHOTUX IEPEMEHHBIX; IPOU3BOIHAS MO HAMPABICHHUIO; TPAJUECHT;
J0CTaToO4HOE ycioBue fudpepeHuupyeMocTt; 1uddpepeHunpoBaHue CI0KHBIX G YHKIUI; YaCTHbBIE IIPO-
M3BOJHBIC BBICIIUX MOPSAKOB; SKCTPEMYM (YHKIUU JIBYX MEPEMEHHBIX.

Ne6 YUucnoBble U PyHKUMOHAJIbHBIE PSAbI

Hucnossle psabl: CXOAUMOCTb U CYMMa YUCJIOBOTO psiAa; Kpurepuil Komu; 3HaKOIIOCTOSTHHBIE PSI/IbL;
npu3Haku cxoaumoctu JlanamOepa, Koy, nHTErpanbHbIil NpU3HAK CXOAMMOCTH; pu3HaK JlelOnuma; ad-
COJIFOTHAS ¥ YCJIOBHAs! CXOJMMOCTD; OII€palliy HAJl PsIIaMH.

QOYHKIIMOHAIBHBIE PAIbI, pPaBHOMEpPHas CXOJUMOCTb, IPU3HAKM PAaBHOMEPHOW CXOAMMOCTH;
CTETIEHHBIC PS/IbI, MOWICHHOE MHTErpupoBanue U auddepeHnrpoBanne CTENEHHBIX PsIoB; psin Teitnopa;
pas3lioKeHUuEe 3JEMEHTApHbIX (YHKIUI B CTEMEHHbIE pPsAbl; OLEHKa ¢ nomolbio (opmynsl Teitnopa
MOTPEUTHOCTH MPH 3aMeHe (YHKIIMH MHOTOWICHOM; IPUMEHEHUE PAIOB K MPUOIMKEHHBIM BBIUUCIICHUSIM.

Ne7 KpaTHble H KpUBOJIMHEHHbIE HHTEIPAJIbI
JIBOMHOM MHTETpa: €ro reOMETPUIECKas MHTEPIPETALUS U OCHOBHBIE CBOMCTBA; IPUBEICHUE IBOMHOIO HH-
Terpajia K IOBTOPHOMY; 3aM€Ha IIEPEMEHHBIX B IBOMHOM MHTErpajie; MeXaHuueckue U (hpu3nyecKkue npuio-
KEHUS ABOMHBIX MHTerpasioB. KpuBosinHelinble nHTErpaisl; Gopmyina ['puHa; MHTErpaibl O MOBEPXHOCTH;
¢dopmyna OcTporpaackoro; ycjaoBHsl HE3aBUCUMOCTH KPUBOJIMHEHHOT0 HHTErpasa oT (POpMBbI IyTH.

Ne§ TuddepenunanbHbie ypaBHEHUA

OcHoBHble noHATHS. Auddepennranbablie ypaBHeHus nepporo nopsjaka. Auddepenunansusie ypas-
HEHMsI BBICIIUX TOPSIKOB, JOMYyCKaoNe MoHmwKkeHne nopsaka. Auddepennmansasie ypaBHEHUST BTOPOTO
Nopsi/iKa ¢ MOCTOSTHHBIMU K03 punimentamu. JInneitHble HeOAHOPOAHBIE MU depeHIInalbHbIE YPAaBHEHHUS.

Ne9 Teopust moJis

CkassipHbIe U BEKTOPHBIE TOJIA.

Nel0 Teopusi BeposiTHOCTEH

Kombunatopuka. Knaccuueckoe, cTaTUCTHUUYECKOE, T€OMETPUUECKOE OIpe/eeHUe BEPOSTHOCTEH.
BepostHOCTE cyMMBI, ipousBeeHus. opMyna nosaHoi BeposiTHocTH. @opmyisl baiteca n beprysm.

JluckpeTHbIE CilydaiiHble BEJIMUUHBIL, PSII PACTIPEEIICHNs, MAaTEMAaTUUYECKOE OKUJAHUE, TUCTIEPCHSI,
CpelHee KBaJpaTH4YeCKOe OTKJIOHeHHe. HempepbiBHbIE citydaliHble BelnM4MHBbL. DYHKIHS paclpeeseHus,
middepennanbHas  QyHKLIUSA, MaTeMaTHYeCKOe OXHMJaHHe, MAMCIIEpPCHs, CpeldHee KBaJpaTHUecKoe
oTKJIOHeHHe. Buasl pacnpenenenuii. HopmanbHoe pacnpeenenye u ero cBONCTBO. 3aKOH OONbIINX YHCE.

Nell MaremaTndeckasi CTATHCTHKA

Crarucrtuka. 3aaya MaTeMaTH4YECKOW CTaTUCTUKU. [ 'eHepanbHas COBOKYITHOCTh U BbIOOpKa. Bapua-
UOHHBIN psia. CTaTucTHUecKoe pachpeenenue. Omnupudeckas GyHkuus pacnpeaeneHus. [lonuron u ru-
crorpaMMa. CTaTUCTUYECKOE OLIEHUBAHUE MTApaMeTPOB pacnpenesieHus. JJoBepuTenbHbI HHTEPBAI U JOBE-
pUTENIbHAST BEPOATHOCTh. J[OBEPUTENBHBIE UHTEPBAJIBI AJIs [1ApaMETPOB CIy4allHON BEIMYMHBI, paclpese-
JIEHHOM M0 HOpMaJIbHOMY 3aKoHY. CTaTuCTUYECKHE METO/Ibl 00pabOTKU IKCIIEPUMEHTAIBHBIX JaHHBIX.

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

coomseemcmaylowue Komnemenyuu (07151 6b100pa ochosnvix oucyuniun): OIK-1, 3, 8
1 OcHOBBI TPOM3BOJICTBA YEPHBIX U IIBETHBIX METAJLIOB.

[Ipeamer TKM. OO0mas xapakTepucTUKa METAUTyPrHUYeCKuX MmporieccoB. OTHEYNMOpPHBIE MaTepHAIbI,
TOIINBO, (utockl. IIponsBoacTBo yyryHa. CymHOCTb JOMEHHOro mporecca. [IpoayKThl JOMEHHOTO MpOou3-
BOJICTBA U UX IPUMEHEHHE.

IIpounsBoncTBo cranu. CyniHOCTB Mpolecca Nepeaena yyryHa B ctainb. [lomyuenue cranu B MapTeHOB-
CKHX Ie4aX, KUCIOPOIHBIX KOHBEPTOpaX, djeKTponeyax. Pa3nuBka cranu u noinydeHue ciutkoB. CrocoObl
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MTOBBIIICHNS KaY€CTBA CTaJIH.

CylurHoCTh U COo/iepKaHUE TEXHOIOTUYECKUX MPOLIECCOB MOJYUYECHHS! LIBETHBIX METAJIOB U CIJIABOB Ha
OCHOBE MEJIH, aJJFOMHUHMS, MAarHUsI U TUTAHA.

2 OCHOBBI JIUTEHHOTO TIPOU3BOCTBA.

OO6mas xapakTepucTUKa JIUTEHHOTO npou3BoacTBa. CriocoObl ModydeHus OTIMBOK. M3roroBnenue ot-
JUBOK B Pa3oBBIX (hOpMax: MECUaHO-TIIMHUCTHIX U B 00O0JTOYKOBBIX (hOpMax, MO BHITUIABISEMBIM MOJICIISM.
DopMOBOYHBIE U CTEPKHEBBIE cMecH. MojenbHas ocHacTKa. JINTHUKOBAs cucreMa.

N3roTtoBneHne OTIMBOK B TIOCTOSHHBIX METAJUTMUECKUX (OopMax: B KOKWIb, IO JaBICHUEM, IIEHTPO-
6exxHbIM criocoOoM. CriennanabHble METOJIbI JIUThS: 3JIEKTPOILLIAKOBOE, BBDKMMAHUEM, C KpHUCTalIn3anuen
MO/ JIaBJICHUEM, HETIPEPHIBHOE.

Jlutelinple craBel U UX CBOMCTBAa. M3roTOBIEHHE OTJIMBOK M3 YyryHa, CTaJIM, CIUIABOB HA OCHOBE
M€, ATFOMUHUS, Mardus. TeXHUYECKUI KOHTPOJIb B TUTEUHOM IPOU3BOJICTBE.

3 OCHOBBI 00PAOOTKH METAJNIOB JaBJICHUEM.

OO01mmas xapakTepucTuka 00pabOTKH METaUIOB JaBiieHreM. DaKkTOPBhI, BIUSIONINE HA MJIACTHYHOCTH Me-
Tayta. TeMriepaTypHblii nHTEpBai 00padboTku naBienueM. OcHoBHBIC BUibI OM/I.

[Tony4yeHnne MamMHOCTPOUTENBHBIX Mpoduieil. [IpokaTtHoe mponsBoAcTBO. IIpoayKIHs MPOKATHOTO
npousBoacTBa. Coprament. IIpokaTtHsie cranbl. [IpeccoBanue u BogodeHue.

[Tonydenue ¢acoHHbIXx 00beMHBI m3aenuil. KoBka. OcHoBHBIE omnepanuu KoBku. OOopymoBaHue s
koBkH. OO0beMHas mramnoBka. CyIIHOCT U pa3HOBUAHOCTh 00beMHOM mTaMnoBku. O6opynoBaHue st 00b-
€MHOM IITaMIIOBKH: MOJIOTHI, IIPECCHI, TOPU30HTAIIbHO-KOBOYHBIC MAIIIUHBI.

[Tomyuenue u3aenuit U3 IMCTOBOro U (acOHHOTO mpokaTa. Jlucrosas mramnoBka. PaznenurensHsie u
dopmonsmMensitonme oneparun. OOIacTH MPUMEHEHHS TPOLECCOB JIMCTOBOW INTAMIOBKH. PaananbHoe
o0XxaTHe U HaKaTKa.

4 OCHOBBI CBAPOYHOTO NPOU3BO/ICTBA.

duznyecKkue OCHOBHI OMy4YeHUs cBapHOro coeanHenus. Kmaccudukanus cnocoboB cBapku. DIIEKTpU-
yeckas 1yra u ee cpoiictBa. OCHOBHbIE METAJUTYpTrUYECKHUE MPOLIECCH] B CBAPOYHOI BaHHE.

CBapouHble UCTOYHUKM NUTaHusd. Pyunas nyrosast cBapka. Tumbsl mBoB. [loaroroBka uznenuil moa
CBapKy. DIIEKTPOABI JUTsl pYYHOH TyroBoi cBapku. Onpenenenue pexkuMoB cBapku. O00pyaoBaHUE I PY4-
HOU IyTOBOW CBapKH.

Caapka noj ciioeM (iroca. CBapka B 3aIIMTHOM Tase. DIIEKTPOILIaKoBas cBapka. [itasmennast cBapka.
DnexTpoHHO-Ty4YeBas cBapka. KontaktHas cBapka. ['a3oBasti cBapka meTaiioB. TepMuyeckue crnocoObl pe3ku
MeTauta (Ta30KUCIOpOAHAs, TIa3MeHHas, ja3epHas). [laiika u HamnaBka. TeXHMYECKHl KOHTPOJIb B
CBapOYHOM IIPOU3BOJICTBE.

5 OCHOBBI TEXHOJIOTHH TTOTYYEHHUs MIOPOIIKOBBIX, KOMIO3UIIMOHHBIX U HEMETAUIMYECKUX MaTepUaIoB.
OCHOBBI TEXHOJIOTUHU MTOPOIIKOBON METAJLTyprHUU.

Crioco6bI TPOU3BOCTBA M 00JACTh TPUMEHEHUS U3JIETTUN U3 KOMITO3UITHOHHBIX MaTEPHUAJIOB.
CriocoOsI MPOU3BOJICTBA M 00JIACTH IPUMEHEHUS U3/IENIUi U3 MOJMMEPHBIX MaTepPHAIIOB.
N3roroBnenune u3aenuii 3 pe3MHOBBIX TEXHUYECKUX MATEPHAIIOB.

6 OCHOBBI TEXHOJIOTHH 00paOOTKH METAIIIOB PE3aHUEM.

OcHoBHBIE METOIBI 00pabOTKH pe3anueM. J[Brkenus pezanus. [Iporecc crpykkoodpa3oBanus. fBie-
HUs, COITPOBOKIAIOIINE MPOIECC pe3aHus. M3HOC pexxyliero nHCTpyMeHTa. BiausiHue cMa304HO-0XJaxaaro-
1IEH KUIKOCTH Ha MPOLECC PE3aHUSL.

Knaccudukanus Metamiopexxymux craHkoB. HazHaueHue, TeXHOJIOTHYECKHE BO3MOKHOCTH U KJIaCCH-
(uKaus CTaHKOB TOKAPHOM TPYIIIIBL.

HaznaueHue, TeXHOJIOTHUECKHE BOZMOXKHOCTH U KIIaCCU(UKAIINS CTAHKOB CBEPIUIHHO-PACTOUHOM TPYIITIHL.
®dusznyeckas CyImHOCTh U 0COOEHHOCTH Mpolecca nutndoBaHus. AOGpasuBHbIE MaTepUalbl.
HaznaueHue, TeXHOJIOTHUECKHE BOZMOKHOCTH (pe3epoBaHUSI.

«b1./1.5.26 Hopmupoganue mounocmu 6 MauiuHOCMPOECHUUY

coomsemcmayowue komnemenyuu: OIIK-7-8
CrannapTuzanusi OCHOBHBIX HOPM B3aMMo3aMeHseMOCTH. OCHOBHBIE CBEJIEHHsS O B3aMMO3aMEHSIEMOCTH,
CTaHJApPTH3AIMH ¥ TEXHUIECKAX M3MepeHusIX. OOmIre MOHATHS OCHOBHBIX HOPM B3aMMO3aMEHSIEMOCTH: TOY-
HOCTB, TOTPELIHOCTh U3roTOBIEHUS. Bupl norpemnocreit 00padoTku. [IpuurHbI MOSBIEHUS TOTPETHOCTEH
reOMETPHUECKUX MTapaMeTPOB PIEMEHTOB JeTaneld. Buibl B3anMo3aMeHsIeMOCTH.
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Enunas cucrema n1omyckoB u nocajqok. OCHOBHBIE MOHATHS U TEPMHUHOJIOTHS. Y CJIOBHBIE 0003Haue-
HUS NPEJeNbHBIX OTKIOHEeHUH 1 tocaaok ['IC Ha uepTexax.

OTtkitoHeHus (HOPMBI U PACIIONOKEHHUS MTOBEPXHOCTEN. BiusHue oTKIOHEHHH (POPMBI U pacTIookKe-
HUS TIOBEPXHOCTEH Ha KadecTBO m3Aeiuid. OTKIOHEHUS U JAOMYCKU (opMbl oBepxHOCTEH. OTKIOHEHUS U
JIOMYCKHU PacIoiOXKeHHs ToBepXHOocTel. Buabl nomyckoB ¢hopMbl, yCioBHbIE 0003HaueHus. Byl 1omyckoB
PAacIoyioKeHUs! IOBEPXHOCTEMH, yciIoBHBIe 0003HaueHus. CyMMapHble OTKJIOHEHUS U JJOITyCKH (DOPMBI U pac-
MOJIOKEHUS TIOBEPXHOCTEH, UX BUJIBI M yCIOBHBbIe 0003HaueHus. HaHeceHue ycCIOBHBIX 3HAKOB JIOMYCKOB
(OpMBI M PacIIoIOKEHUS TIOBEPXHOCTEH HA YepTEkax.

[[TepoxoBaToCTh MOBEPXHOCTH, €€ HOpMUpOBaHUE U u3MepeHue. LllepoxoBaTocTe U ee BIUSHUE HA
Ka4ecTBO MOBEPXHOCTH. [lapamMeTpsl 111 HOpMHUPOBAHUS ILIEPOXOBATOCTH MOBEPXHOCTU. BrIOOp mapameTpos
IIEPOXOBATOCTH U MX YHUCIOBBIX 3HaUeHUH. O003HAYEHHSI IEPOXOBATOCTU MTOBEPXHOCTEH.

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

Hopwmbl TOUHOCTH NINOHOYHBIX U NUIMLEBBIX coenHeHnil. CoenHenus mnoHounsle. [Tocanku mimo-
HOYHBIX COCTUHEHUH. Y CIIOBHBIE 0003HAYCHHUS IIMTOHOK M HAHECEHUE pa3MepoB Ha yepTexax. CoequHeHus
nunuessle. [IpsmoOounblie nunneBbie coequHenus. [locanku npsMoOOUHBIX NUIMIEBBIX COSTUHEHUI.
OBOJILBEHTHBIE IIJIULEBbIE coequHEHUS. [locaaky 3BOJIBBEHTHBIX ITUIEBBIX COEAUHEHHUN. Y CIIOBHBIE 000-
3HAQYEHMS IIJIMLEBBIX COCIUHEHUM.

Hopmel TouHOCTH cOEAMHEHUH C IOAIUIMITHUKAMU KayeHus1. B3auM0o3aMeHsaeMOCTh IOIIIUITHUKOB
kaueHus. Kimaccudukanus 1 MapKkupoBKa MOAMIMITHUKOB KadeHusl. Kitacchl TOUHOCTH MOAIITUITHUKOB Kade-
Hus. [locagky noamunHUKOB KaueHus. BeiOop mosielt 101mycKoB U OCA 0K MOJIIMITHUKOBBIX KOJIEIL.
HopwMmbl TouHOoCTH pe3b00BBIX coeqrHeHui. Pa3HOBUIHOCTH Pe3b0OBBIX coelnHeHul 1 pe3b0. OCHOBHBIE
napamMeTpsl WIMHAPHIECKUX pe3b0. OOIIre MpUHITUIBI 00eCTIeYeHUsT B3aUMO3aMEHIEMOCTH IMIHHIPUYe-
cKux pe3b0. Jlomycku u mocagku MeTpuueckux pe3bd. Obo3HaueHne pe3b0OBBIX COSAMHEHUN HA YePTEkKaxX.

JlomycKu yIiioB U IOCaJKH KOHMYECKUX COeUHEHUM. JIOIMyCKH Ha yIiIOBBIE pa3Mepsl. Buibl koHnye-
CKUX COEJMHEHUH U IKCIUTyaTallMOHHBIE TpeOOBaHUS K HUM. B3auMoCBsI3b MEX 1y OTKIIOHEHUSIMH T€OMET-
PHUYECKHX NTapaAMETPOB KOHUYECKUX coeAMHEHUM. J[0oIyCKN Ha KOHYCBhl. MeToabl U CpencTBa KOHTPOIIS KO-
HUYECKHUX COETMHEHMI.

B3anMo3ameHsieMOCTh M HOPMBI TOYHOCTH 3yOUaThIX M YePBSYHBIX nepenad. Knaccudukanus 3youa-
TBIX IIepeay, HIKCIUTyaTallMOHHbIE U TOUHOCTHBIE TpeboBaHus. Cructema T0MyCKOB I HUIHHIPHIECKUX
3yOuarbix nepenad. Konnueckue 3youaTsie nepenadyn. YepBsuHbIE IepeIavH.

«b1./1.b.29 Ocnoebt mexHo102uu MauiuHOCMpPOECHU)

coomseemcmaytowue komnemenyuu: OIIK-7-8

1 OcHoBHBbIe OHATHSA U onpeneeHusi Conepkanue JUCHUILTUHBL "OCHOBBI TEXHOJIOTHH MallllHO-
crpoenus". MainHa, Kak 00beKT Mpou3BoACTBa. [IpON3BOACTBEHHBINH U TEXHOJIOIMYECKHH MPOLECCHI, €ro
sTanbl. TeXHoNornyecKkas XxapakTepucTHKa pa3IMYHbIX TUIIOB MPpon3BoAcTBa. [loka3arenyu kauecTBa MalIMHBbI.
[TapameTppl TOUHOCTH MamIMHbI, AeTand. CTaTUCTUYECKHE METOJbl UCCIIEI0BAaHUS TOYHOCTH TEXHOJOTNYe-
CKOH ONEpALNH.

2 OcHoBbl Teopuu 0azupoBanus [1o0KEeHH TEOPETUUECKON MEXAHUKH, COCTaBJISAIOLINE OCHOBY
teopuu 0azupoBanus. [lonstus: "6asuposanue", "6aza", "onmopuas Touka", "komruiekT 60a3". Knaccuduxarus
0a3 Mo Ha3HAYEHUIO, YUCITY JIMIIAeMbIX CTeNeHel cBOOOIbl, XapakTepy nposiBieHus. [lorpemHocts 6a3upo-
BaHus, ee ompeneneHrne. CuioBoe 3aMbIKaHHME, €r0 HEOOXOAMMOCTh, CIIOCOOBI OCYyIIeCTBIEHUS. THUIIOBbIE
CXeMbl Oa3MpPOBAHUS.

3 Teopusi pa3mepHbIX Heneil PazMepHbie ey Kak OTpakeHHE OOBbEKTUBHBIX 3aKOHOMEPHOCTEH B
KOHCTPYKILIMU MalllMHbI, B Ipoliecce ee coznanus. [Tonarue pazmepnoii nenu. Knaccudukamus pasmepHbIX
ueneii. dopmMupoBaHue MOrpenIHOCTEN 3aMBIKAIONIET0 3B€HA. 3aJa4l pacuera pa3MEpHBIX LieTel: mpsmas,
oOpatHast. MeToauka peneHus npsiMoi 1 o0paTHOM 3agaun pacuera. MeToabl JOCTHKEHHUS TOYHOCTH 3aMbl-
KaroIIero 3BeHa pa3MepHoi menu. OCOOEHHOCTH pacyeTa pa3MEepPHBIX LETel MPH pa3InuHbIX CIoco0ax Jo-
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 PACCTOSTHUI MEXy MOBEPXHOCTSIMU. BiinsHUe 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 UX H3roTOBJAeHUs Tpu 3Tana TeEXHOJIOTHYECKOM OTle-
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 PEKYIIET0 HHCTPYMEHTA Ha TOUHOCTh 00Pa0OTKH.
AJIan TUBHOE yIpaBJICHHE 00PaOOTKOM.

6 OcHOBBI Ppa3palOTKU TEXHOJOIMYEeCKHUX MPOLECCOB H3IrOTOBJEHHN AeTajeil 3agauu
MIPOEKTUPOBAHMS TEXHOJIOTMUECKUX IPOILIECCOB HM3TOTOBIICHUS JeTaneil. TeXHONIOTMYHOCTh KOHCTPYKIIMU
uznenusi. Beibop MCXOMHBIX 3aroToBOK. BriOop TexHonormyeckux 6a3. OmpeneneHue BHIOB 00pabOTKH.
dopmupoBaHuE TEXHOJIOTHYeckux onepanuii. OpopmiieHre TEXHOIOIHYECKOM T0KyMEHTalUH.

7 OcHOBHbBIE NOJIOKEHUS]I PA3MEPHOI0 AHAJIM3Aa TEXHOJOTMYeCKHX INPOLEeCCOB HM3IrOTOBJICHHA
naerajieii OCHOBHBIC LIEJIM UM 3a/1a4yd Pa3MEpPHOro aHajau3a. TexXHOJOTHYeCKUe OIepallMOHHBbIE pa3MEpHbIE
1eny. Y TOYHEHUE IOHATUH 3aMBIKAIOIIEr0 U COCTABIIAIONIErO 3BeHa. Bubl 3a/1a4 pacueTa TEXHOJIOTHYECKUX
OTIEepaIMOHHBIX Pa3MEPHBIX LIENei: MPOeKTHas U MPOBEPOUHasl.

8 Pacuer TexHOJIOTHYeCKHX pa3MepHBIX Henel Penienre npoekTHoO 3a1aun pacueTa TEXHOIOrH4e-
CKOI1 pa3MepHOil IIenH ¢ 3aMBIKAIOLIIM 3BEHOM MPUITYCKOM. Perienne npoeKTHON 3a/1auil pacyeTa TEXHOJIO-
IMYECKOM pa3MEpHOH LN C 3aMBIKaIOIIUM 3BEHOM pazMepoM. KoppeKkTrpoBKka TEXHOJIOTMYECKOT0 IIpoLiecca
VIS TOCTHKEHUS TpeOyeMOM TOUHOCTH JI€TaNH.

9 OnpenesieHne pa3MepHbIX NAPAMeTPOB 3BeHbEB TEXHOJIOTHYECKHX pa3MepHbIX nemneii OcooObie
3BEHbS] TEXHOJIOTUYECKUX PA3MEPHBIX 11Tl : 3BEHbsI PUITYCKH, 3B€HbSI OTKIIOHEHUM PacIOI0KEHUSs, 3BEHbS
paanychl IMIMHAPUYECKUX MOBEPXHOCTEN. OnpeseneHne pa3MepHbIX IapaMeTPOB COCTABIISIOLINX 3BEHBEB.
Onpenenenre MUHUMAIBbHBIX TPUITYCKOB Ha 00paboTKYy.

10 ITocTpoeHue pa3MepHBIX CXeM TEXHOJOTMYeCKHMX NpoueccoB JIMHEWHbIE, JUaMeTpalbHbIe U
KOMOMHHpPOBaHHbBIE pa3MepHbIe cxeMbl. [IpaBuiia onpeaeneHus U3BECTHBIX COCTABIISIONINX 3BEHBEB, BBISBIIC-
HUS 3aMbIKAIOLUX 3BEHBEB Pa3MEPOB.

11 ABToOMAaTH3a1[Usl TEXHOJOTHYECKUX Pa3MepHbIX pacyeToB OCHOBHBIE 3TaIbl pabOTHI C aBTOMa-
TU3UPOBAHHON CUCTEMOM TexHosornyeckoro pazmepHoro ananuza ACTPA. Hactpoiika cucremsl. Onucanue
JIeTalii, UICXOIHOM 3arOTOBKH M TEXHOJIOTHYECKOro mpolecca. AHaIu3 pe3yabTaToB pacuera.

12 TexHojornyeckne OCHOBbI CHHM)KeHHsI ceOectouMocTH. BpemeHHble CBSI3U B
Npou3BoOJACTBEHHOM Tpouecce CokpaieHue pacxogoB Ha Martepuaibl. CokpalleHHe pacxoJ0B Ha
3apaboTHyr0 1aty. CokpalieHne pacxo10B Ha 000pyI0BaHUE, HHCTPYMEHT, SJIEKTPOIHEPTUio. BpemeHnHbIe
CBS3M B IMPOU3BOJCTBEHHOM Tpouecce. OCHOBBI TEXHMYECKOTO HOpMHpoBaHUS. I[lyTu mnoBbImeHUs
IIPOU3BOIUTENILHOCTH. Poslb aBTOMaTH3a1[UM IPOU3BO/ICTBA.

«b1./1.5.30 IIpocpammnoe obecneyenue agmomamuzupo8anio20 nPOeKmupoeanus)

coomeemcmayoujue Komnemenyuu (0151 6b100pa ochosnvix oucyuniun): OIK-6-7

1. OOuue cBenenus o npouecce NPOEKTHPOBAHUS

Hcropus pa3Butus npoekTupoBanusi. OCHOBHbIE ONpeAeeHNs B 001acTH npoekTupoBanus. Llens u 3anaun
npoektupoBanusi. CucteMbl NpoekTUpoBaHus. CTaauy NPOEKTUPOBAHMUS.

2. Vcnonb30BaHNE CUCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHMS
CucreMbl aBTOMaTU3UPOBAHHOTO NMPOEKTUPOBAHUS, CPEICTBA TPEXMEPHOIO MOJIEIUPOBAHUS, IByXMEPHBIE
CHCTEMbl, OCHOBHBIEC HAlPaBJICHUs aBTOMATU3allu1 NH)KEHEpHO-TpaduuecKux padoT, Co3laHue YepTekKa.

3. OcHOBBI pabOTHI B CHCTEMaX aBTOMAaTH3WPOBAHHOHN pa3pabOTKH YepTekei
Hactpoiika napamerpoB ueprexa. CucreMsl koopauHat. CBONCTBA F€OMETPUYECKUX IPUMUTHUBOB. Y TIPaB-
JIEHUE SKPAHOM.

4. TloctpoeHne 0OBEKTOB B CHCTEMAaX aBTOMAaTU3MPOBAHHON pa3pabOTKU uepTexen

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

5. PenaktupoBaHue 0OBEKTOB B CHCTEMaX aBTOMATU3UPOBAHHOM pa3pabOTKH YepTexken
Mertob! BbIOOpa 00bEKTOB. Mcnonp3oBaHne MapkepoB BblesneHus. [lepemerienrne 1 KonupoBaHue 00beK-
ToB. DOpMHUpOBaHNE MAaCCUBOB 00BEKTOB. PacTarnBanue, yammHenne u oope3ka 00bekToB. [loctpoenue da-
COK U CKpYTJICHUM.

6. ®opMupoBaHHE TPEXMEPHBIX OOBEKTOB B CHCTEMaX aBTOMATH3HPOBAHHOTO MPOSKTHPOBAHUS
MeTobl TOCTPOEHUS MPOCTHIX Tel1. MeToibl MOCTPOEHHs CI0KHBIX Tell. PenakTiupoBaHue 00bEKTOB B TpeX-
MEpHOM IIPOCTpaHcTBe. Busyanusaius B TpeXMEpHOM MTPOCTPAHCTBE.

7. BBezneHue B aBTOMAaTU3UPOBaHHYIO cucteMy npoektupoBanus KOMITAC-3D
[Tonp3oBarensckuii HHTEpPEIC 1 HACTPOIKKU CHCTEMBl. THCTpyMEHTAIbHBIC TTaHEIN; 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
®opMupOBaHUE IPAMOJIMHENHBIX TEOMETPUYECKUX TPUMUTUBOB. DOPMHUPOBAHUE KPUBOJIUHEUHBIX '€OMET-
pUYECKUX IPUMHUTUBOB. [ 'eomeTpuueckue B3auMocBs3u 00bekToB. LlITpuxoBka u 3anuBka. Coznanue pas-
MepHBIX Hagnuced. O003HaueHHs Ha YyepTeke. AHHOTHPOBAHUE YepTexa. Vcronp30BaHie PEKUMOB BbI-
60opa 00beKTOB. PegakTupoBaHue ¢ UCIIOJIb30BAHKUE XapaKTEPHBIX TOUYeK. PazmepHas Moaudukanus oobex-
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. O0IIIME PEKOMEHIAINH 110 ITOCTPOSHUIO TPEXMEPHBIX MOJIEICH.

10. Co3nmaHue acCOIMaTUBHOTO YepTexa
Coznanue craHJapTHRIX BUAOB. YpasieHue BuaamMu. OdopMieHne yeprexa: IpOCTaHOBKA pa3MepoB, Iie-
POXOBATOCTH, IOMYCKOB (hOPMBI, TEXHHUECKUX TPeOOBaHU. 3aroHeHHe OCHOBHON HAIIIHCH.

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 KOMIOHEHTa U3 ¢aiiia, KONUPOBAHUEM CTaHJAPTHBIX U3/e-
nui. 3alaHie B3aMMHOTIO MOJIOKEHUS KOMIIOHEHTOB. PeakTupoBanue koMmrnoHeHToB. [IpoBepka nepeceue-
HUU KOMIIOHEHTOB.

13. CucTteMbl reOMEeTpUIECKOTO MOICTHPOBAHNUS
Haznauenue cucrem reomeTpudeckoro MoaenupoBanus. Knaccudukaiuys cucTeM reoMeTpuieckoro Mojie-
JIMPOBAHUS: CUCTEMBI KAPKACHOT'O, TIOBEPXHOCTHOI'O U TBEPAOTEIBHOIO MOJIETMPOBAHMUSI.

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

15. CrpykTypa npeacTaBieHus: JaHHBIX B CUCTEMaX TBEPIOTENbHOTO MOJIEIUPOBAHHUS
HepeBo konctpyupoBanus (nepeBo CGS). Ctpykrypa nanasix B-Rep (rpannunoe npencrasinenue). CTpyk-
TYpbl JEKOMITO3ULIMOHHON MOJIENIN: BOKCEJIBHOE MTPEICTABICHHE, IPECTABICHUE OKTAHTHOTO JepeBa, aue-
€4HOE MPECTABIICHUE.

16. Hemuoroo6pasHbie (THOpUIHBIC) CHCTEMBI MOJICTUPOBAHUS
[Tonsite 0 HEeMHOTOOOPa3HBIX (TMOPUIHBIX ) CUCTEMAX MOJICTUPOBaHUS. BO3MOXHOCTH 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 TIOBEPXHOCTEH B CHCTEMAaX F€OMETPHUUECKOro 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 agmomamu3upoéannozo npoeKmuposanHus mexHoa02u4ecKux npoueccoe

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

Paspen 1 Iloxxonmpl K aBTOMAaTW3UPOBAHHOMY IPOEKTHPOBAHUIO TEXHOJOTMYECKHX IIPOLECCOB
ITpoGnembl aBTOMATH3aIMK POEKTUPOBAHUS TEXHOJOIMUECKUX IMpoleccoB. Metoa aHanu3a (agpecamun).
Meton cunTe3a. MeTo1 IpsiIMOro (11ajgoroBOro) MpoeKTUPOBAHUS

Pazpnen 2 Opranuzanus napopmannonnoro odecrneuenus CAIIP TII MudopmarmonHoe obecnieueHue
(UO) na ocuose 6ankoB nanHbix. MO Ha (daitnoBoit ocHoBe. TaOuIIBl pEIIeHNi 1 COOTBETCTBHA.

Paznen 3 Matemaruueckoe odecrieueHre OCHOBHBIE MMOHATHS AUCKPETHOM MaTeMaTHKHU. TabauuHbIe,
CeTeBble, IEPEeCTaHOBOYHbBIE MOJIEINU. MeTO bl ONTUMU3AIMH TEXHOJIOTHUYECKUX POIIECCOB.

Paznen 4 Jlunreuctuyeckoe oOecrieueHHe SI3bIKM MPOrpaMMHPOBAHHUA. SI3BIKM MPOEKTHPOBAHUSL.
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 IIpoGnemsr u nepcnektuBsl pa3Butus CAIIP ITIpo6iemsr hopmanu3anum TEXHOTOTHUESCKUX
pemennii. O630p GYHKIIMOHATBHBIX BO3MOXKHOCTE coBpeMeHHBIXx CAIIP TII. TIpobGnemsl mepemauu
nHpopMmanuu Mexay cucremamu. @opmatsl ipeacTaBiaeHus napopmaruu. [lonstue CALS-TexHomoruu

«b1./1.5.33 IIpoekmuposanue cmano4HOll MEXHON02UYECKOT OCHACMKI)

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: Kitaccudukanus OCHACTKH 1O CTETICHH CTIEITHAIA3AIIHH.
[Togpa3aenenne 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 TOUHOCTH U CHJT 3aKpeTUIeHus . 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 HanpaBiaeHUs
UHCTpyMeHTa. ONOPHBIE AIIEMEHTHI.

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

Paznen 7 Bpibop u pacuéTr CHIIOBBIX MEXaHU3MOB. YTOYHEHHBIN PACUET 3JIEMEHTAPHBIX 3a’KUMHBIX
MEXaHU3MOB. Pacuér »3JeKTpOMEXaHMYECKUX, MHEBMAaTHUYECKUX, THUIPABIMYECKUX CHUJIOBBIX Y3JIOB
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 Opzanusauus npou3zeo0cmea u mexHUKO-IKOHOMUYECKUTI AHANU3 MEXHOI0ZUYECKUX
npoueccoe»

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

Nel HayuyHnble 0CHOBBI OpraHu3anum npoussoacrea. Opranusanusi NpoM3BoJACTBA KaK 00J1aCTh
HAYYHOI'0 3HAHUS: (PYHKIHH, IOACHCTEMbI, 3AKOHbI M IPUHLMIIbI.

CymHOCTh Opranu3anuu Npou3BOACTBA. 3aKOHOMEPHOCTH OpraHU3aluy POU3BOACTBA Ha IIPEATIPUS-
tun. [lpennpusarue Kkak opraHM3alMOHHAs CUCTEMA.

Ne 2 TIpon3BoACTBEHHBIN NMPOLECC U OCHOBHbIC IPUHIMIIBI €I0 OPraHU3ALMH.

Hayunbple npuHIUOBI OpraHM3alM IPOILECCOB MPOoM3BOACTBa. [IpocTpaHCTBEHHass OpraHu3aLus
MIPOM3BO/ICTBEHHBIX MpoleccoB. OpraHuszanus NpOU3BOJICTBEHHBIX POLIECCOB BO BpeMeHH. Turbl, (opMbl 1
METO/Ibl OpraHu3aluy Ipon3BoACcTBa. Opranuzanys NOTOYHOTO IPOU3BOJICTBA.

Ne 3 Opranu3anusi TeXHH4eCKOH MOATOTOBKH MPOU3BO/CTBA.

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 MPOIYKLIUU, METPOJIOTUH U TATEHTOBEEHMS, IOATOTOBKH MPOU3BOACTBA HO-
BOH MPOJYKINH, IUTAHUPOBAHUS U y4eTa, KaJpoBOl M (PUHAHCOBOW /EATEIbHOCTH, COBITA TOTOBOM MPOAYK-
LUN.

Ne 5 Opranuzanusi cCMCTeM KayecTBa HA npeanpuaTHi. OCHOBBI NPOM3BOACTBEHHOI0 IVIAHUPO-
BaHUs.

[ToHsTHS M TOKa3aTeNM Ka4eCTBA MPOIYKIIMIO . DBOJIOLHS MPEACTABICHUN 0 KauecTBe. CHCTEMHBIN
MoJIX0/1 K obecredeHno kauecTBa B Poccun u mexxayHapoaabie cranaaptsl cepun MCO 9000 ITnanupoBanue
Ha MPEANpUaTUr (CYIIHOCTb, BUJbI HA YPOBHE MPEANpUITUS, OU3HEC-TNIAHUPOBAHUE, ONIEPATUBHO - IIPOU3-
BOJICTBEHHOE IIJIaHUpoBaHue). [ lnanupoBanue kauecTsa, 3aauu MiIaHupoBaHus. OpraHu3alliOHHBIE PE3EPBbI
MPEANPUITHS IPOU3BOACTBA. VI3ydeHHne COCTOSIHUS OpraHU3aliy MPOU3BOJICTBA.

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

[TpousBoacTBEHHAs cucTeMa, €€ CyIHOCTh U cocTaB. Kinaccudukaius o0beKTOB MPOU3BOACTBEHHOTO
MEHEKMEHTa Ha npeanpusatui. HaydHble HanmpaBiaeHUs OpraHu3allvy TpyJa IepcoHalla Ha NMPEATPUATHH.
Pabouee Bpems kak (pakTop opraHu3anuu TpyAa. MeToabl HOpMUPOBaHUS TpyAa paboyuX U CHEHATUCTOB.
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Oprannzanus pabounx MecT. OCHOBHbIE BHIbI MOTUBALUH NepcoHana. GOpMbl M CHCTEMBI OILIATHI TPyHa
pPabOTHUKOB.

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

coomeemcmayrowue komnemenyuu: [1K*-10

1 TocymapcTBeHHasi cucTeMa TNPUOOPOB W CPeICTB ABTOMATH3aLUMU, METPOJOTrHYecKHe
XapaKTepUCTHKHA

Knaccudukanus cpencTs U3MepeHus U KOHTPOJIS O OIpeaessionM npusHakam. Kiaccupukamnus
ABTOMATUYECKUX U aBTOMATU3HPOBAHHBIX CPEJCTB KOHTPOJIA pa3MepoB. MeTpoornueckue XxapakTepucTUKU
CPEICTB U3MEpEeHHsSI M KOHTPOJsA. OCOOEHHOCTH METPOJIOTHUECKUX XAPAKTEPUCTUK aBTOMATHU3UPOBAHHBIX
CpelCTB U3MepeHus U KOHTpoJisi. FOcTrpoBKa cpecTB n3MepeHus.

2 IIpuHIUNBI MOCTPOEHUS CPEACTB HM3MeEpeHHMsI U KOHTPOJIsl, BHIOOP CPeACTB HU3MepeHHMsl U
KOHTPOJIs

CpenctBa nzmepenunii. O0001IeHHAs CTPYKTYpHAs CXeMa CPEeICTB U3MEpeHHsI U KOHTPOoJIs. [IpuHIunIIb!
MOCTPOCHHSI MPUOOPOB, HCIIOJIB3YEMbIX B CPEACTBAX aKTUBHOT'O U aBTOMAaTHU3UPOBAHHOTO KOHTPOJIsL. BrIGoOp
CPEZICTB U3MEPEHUS U KOHTPOJIA.

3 Bubl TeXHUYeCKMX U3MEPEeHUIl U KOHTPOJIsl, MOTPeIIHOCTh U3MepeHusl

Mertoasl usmepenunii. Ilorpemnocts n3mepenus. Buael norpemnocreil. IlonpaBka, cxoaumMocTs U
BOCIIPOM3BOUMOCTh. CTaTH4ecKass U JUHAMHYECKAs MOTPEITHOCTh. TEeXHUYECKUH KOHTPOJIb. MeECTHBIA U
JTUCTAaHIIMOHHBIA KOHTpOJb. TexHudeckoe auarHoctupoBanue. McmbiTanue. OOBEKT M CPEICTBO TEXHU-
YEeCKOro KOHTPOJIs. MeTo/1bl TEXHUYECKOI0 KOHTPOJIsl. BUT M yCIOBHSI TEXHUYECKOTO KOHTPOJISL.

4 U3Mepenne U KOHTPOJIb FeOMeTPUYECKHUX BeJIUYHH

[TnockonapanienbHble KOHIIEBBIE MEPHI JUIMHBI. V3MepuTenbHble TUHEWKH, IITAHT€HUHCTPYMEHT U
MUKpPOMETPUYECKHE HHCTPYMEHTHI. YTIOoMephl ¢ HOHUYycoM. KanuOpsi.

5 U3mepenne Temneparypbl

Knaccudukanus MeTonoB u NPUOOPOB H3MEpEHUs TemrepaTypbl. TepMOMETphl pacIIUpeHHs.
bumeraminueckue W JIUIATOMETPUYECKUE  TEPMOMETPHI. MaHoMeTprYecKue  TEPMOMETPHI.
TepmonpeoOpazoBaTenu CONPOTUBICHUS. TepModneKTpruueckue TepMOMETphl. [IMpomeTpsl CyMMapHOIo
(monHoro) uznydenus. [lupomerpsl yacTuyHOro KM3NydeHus. [IupomMeTprl crieKTpanbHOro pacrpeaeaeHusl.

6 U3mepenne MeXaHMYECKUX BeJIMYHH

Krnaccudukanus MeToJ0B M CPEACTB H3MEPCHHs JIMHEWHBIX CKOpocTed. MeToasl W cpeacTBa
U3MEpEHUs] W KOHTPOJIA CKOpocTei BpamieHus. [IpubGopsl U MeToAbl HM3MEPEeHHs CHJI U MOMEHTOB:
JTUHAMOMETPBI, MOMEHTOMEPHI.

7 U3Mepenne 1aBJIeHHs, YPOBHA U Pacxoaa

Knaccudukanus meronoB u CHU naBnenusi, ypoBHsa U pacxoja. JKUAKOCTHBIE CpEACTBA U3MEPEHUS
nasnenud. JlepopmanronHbie CpecTBA H3MEPEHUS JaBICHUS. DJICKTPUUECKUE MAaHOMETPHI H BAKYYMMETPHI.
JuddepennnanbHble MAaHOMETPBHI.

8 CpeacrBa aBTOMAaTHYECKOI0 KOHTPOJIA

[THeBMaTHUeCKHE CpeACcTBa U3MEPEHUSI. DIEKTPOKOHTAKTHBIE CPECTBA U3MEpEeHUs. IHTyKTUBHBIE U
€MKOCTHBIE cpelcTBa u3MepeHusa. MexanoTpoHbl. DOTO3IEKTpUUECKHE U PAIMOAKTUBHBIE U3MEPUTEIbHBIC
cpenctsa. Ludpossie nprbdopsl. KontponsHbie aBTomMatsl. 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 MMapaMeTphl pe3LoB. DopMbl 3aTOUKHU pe3oB. DacoHHBIE pe3libl, UX THUIIbI, HA3HA-
4yeHue, o01acTh npuMeHeHus. JloctonHcTBa u HeiocTaTku. KOHCTpYKTHBHBIE M T€OMETPUUECKHE MTapaMeTphbl
(acOHHBIX TUCKOBBIX pe3LoB. [IPOTSKKH, UX THIIbI, HA3HAYEHUE, 00JIaCTh MPUMEHEHUs. JJocTOMHCTBA U He-
nocraTtkd. Cxembl pezaHus. KOHCTpyKTHBHBIE M F€OMETPUUECKHUE MapaMeTpbl MPOTSHKEK, UX Ha3HAYCHHE.
®pe3bl, UX TUIIBI, HA3HAYEHUE, 00J1acTh TpUMeHEeHHsI. KOHCTpYKTHBHBIE U T€OMETPUUECKHE TapaMeTphl, Ipo-
¢uib 3yoneB ¢pe3. Haboper ¢ppes. Kpusbie 3aTpumoBanus. CriocoOsl 3aTeiioBanus. MHCTpymeHT asist oOpa-
OOTKHM OTBEPCTUH, UX TUIIBI HA3HAYCHHE, 00IacTh puMeHeHus. CBepia (crnupaibHble), IEPOBbIe, LIEHTPOBOY-
HBbI€, JIsl TTTyOOKOTO CBEPJICHHUS, UX THUIIbI, 00J1aCTh MpuMeHeHHs. KOHCTpyKTHUBHBIE U T€OMETPUUECKHE Mapa-
MeTpbl. MeTo/ bl 3aTOUKH CBEpil. 3€HKepHhl, UX TUIIBI, 00JacTh MpUMeHeHUs1. KOHCTPYKTHUBHBIE 1 FeOMETpUYe-
CKHe TmapameTpbl, Npoduiab KkaHaBoK. KoMOMHHpDOBaHHBI HHCTPYMEHT Juisi OOpaOOTKHM OTBEPCTHUH.
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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, pe3b00Hape3HbIe TPeOeHKH, pe3b00Ha-
pE3HBbIE TOJIOBKH, METYHKH, TUIAIIKH, UX TUIBI, Ha3HadeHHe. CXeMbl pe3aHus, KOHCTPYKTUBHBIC H T€OMETPH-
4yeckue rnapamerpsl, Pe3p0oBbie Gppesbl (IMCKOBbIe, TpeOeHYaThie U Jp.), TUIBL, Ha3HaueHne. KoHcTpyKTHB-
Hble 0coOeHHOCTH. IHCTPpYMEHT /il BBIAABIMBAHMS M HAKaThIBaHHS Pe3bObI (O€CCTpYyKEUHBIC METUHKH,
pe3b0OHaKaTHBIE POJIUKHU, PE3bOOHAKATHBIE MOJIOBKH, pe3b0OOHAKATHBIE IUTAIKH ), UX TUIIBL, Ha3HaueHue. Kou-
CTPYKTUBHBIC U TEOMETPUUYECKUE TTApaMETPHI.

NuctpymenT muist 00paboTku 3yObeB. UHCTpyMeHT 11t 00paboTKH 3yObeB ITUIMHAPUIESCKUX KOJIEC, MX
TUIIBI, Ha3HaYeHHEe. IHCTpyMeHThI, paboTaromue ¢ npo(uaInpoBaHrueM 10 METOly KOMUPOBaHUS (AMCKOBBIE,
najblieBbie Gpe3bl, 3y000J10€KHBIC TOJIOBKH, 3y00pe3HbIC MPOTSHKKU U AP.) U 110 METO1y oOKarta (3y0ocTpo-
rajJbHble TPeOCHKH, YepBAUHbIE 3yOope3Hblie (hpe3bl, 3y0ope3HbIe AONOSKHY, MEBEPHI U Jp.), UX THUITbL. OCHOB-
HbI€ MPUHIUIBI UX PabOTHI, MPEUMYIIECTBA, HeOCTaTKU. KOHCTPYKTUBHBIE U TEOMETPUUYECKUE MTapaMeTphl.
WNuctpymeHT anst 06paboTki 3yObeB KOHHYECKUX KoJiec (3yOope3HbIe IOJIOBKH, 3yOOCTpOrajibHbIE Pe3llbl,
IMCKOBBIE (Ppe3bl, KPYroBble 3yOOpe3HbIe MPOTSHKKY, YepBsUHbIE (pe3bl), UX THUIBI, Ha3HaueHne. OCHOBHBIE
MPUHIMIBI UX pa0doThl. KOHCTPYKTUBHBIE U T€OMETPUYECKHE MapameTpbl. WHCTpyMEHT st 00paboTku
3yObeB YEPBSYHBIX KOJIeC (YepBSIYHBIC 3yOOpe3HbIe (pEe3bl, YEPBSIUHBIC IICBEPHI, A0pa3HUBHBIC YEPBSIKH), UX
TUIBI, Ha3HaYeHne. OCHOBHBIE MPUHLIUIIBI UX Pa0OTHL. [ eoMeTprudeckue napamerpsl.

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

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

TexHoMOrMYecKrue MpoIecchl U3TOTOBJICHHS KOPIMYCHBIX feTaneil. CinyxeOHOoe Ha3HaYeHHe KOpIyc-
HBIX JIeTaJiel ¥ TEXHUYEeCKHEe TpeOOBaHMS Ha MX U3rOTOBICHHE. MaTepralibl U METO/IbI IIOTYyUYEHUS 3ar0TOBOK
JUIS. U3TOTOBJICHUS] KOPIYCHBIX JAeTajeil. TUIOBON TEXHOJIOTMYECKUN MapUIpyT ISl U3TOTOBIEHUSI KOPITyC-
HbIX getaneii. OO0CHOBaHME BHIOOpA TEXHOJOTHYECKUX 0a3 /it 0OpadOTKH KOPIYCHBIX AeTaineii. MeTombl
00pabOTKH MIOCKOCTEN KOPIMYCHBIX JIeTallel, IPUMEHIEMbIE B PA3IMYHBIX TUIIAX IPOU3BOACTBA. MeToabl 00-
pabOTKH ITaBHBIX M KPETICKHBIX OTBEPCTUIN B KOPITYCHBIX JeTaisix. [IpuMensieMoe 000pyI0BaHHE U PEXKYIITHIA
MHCTPYMEHT. MeTObl OTACIKH IUIOCKUX MTOBEPXHOCTEHN U TTIaBHBIX OTBEPCTUN KOPITYCHBIX AeTajneil. OcobeH-
HOCTH M3TOTOBJICHUS KOPITYCHBIX JIETaJIel B aBTOMaTH3UPOBAHHOM MTPOU3BOICTBE. KOHTPOIIH KOPITYCHBIX J1e-
Tajei. ABTOMaTHU3UPOBAHHBII KOHTPOJIb KOPITYCOB.

TexHonornyeckue npouecchl U3rotoBieHus BanoB. CiayxeOHOe Ha3HaYeHHE BaJOB M TEXHUYECKUE
TpeOOBaHUs K UX U3TOTOBICHUIO MaTepuaibl U METO/Ibl OJTYyYEHHs 3ar0TOBOK BajoB. THUIIOBOM TEXHOJIOTH-
YeCKHI MapHIpyT U3roTOBICHUS BaioB. [loaroroBka rexHonornyeckunx 6a3. Tokapuas o6padoTka BanoB O0-
paboTKa IUTHIIEB U IITMIOHOYHBIX Ma30B. Hapezanue pe3b0bl Ha Bamax. MeTo bl OTAeN04HOI 00paboTKH BaIOB.
Oco0eHHOCTH U3TOTOBIICHUS XOJJOBBIX BUHTOB. METO bl HApE3aHUSI BAHTOBOM TTOBEPXHOCTH Ha XOI0BBIX BHH-
tax. OcoOEHHOCTH M3rOTOBJIEHUs MMHUHenel. Beibop TexHomornueckux 6a3. OcobeHHOCTH 00paboTKH Ba-
JIOB HA TOKAPHBIX MHOTOIIETICBBIX CTAaHKAX.

TexHoIOrMuecKre MPOoLEecChl U3rOTOBIEHHS 3JIEMEHTOB 3y0uaThix nepenad. Ciy)xeOHOe Ha3HauUeHHe
U TeXHUYeCKHe TpeOoBaHus. Marepua, TepMudeckas 00padoTKa ¥ METO/IbI MOTYyISHHUS 3aTOTOBOK. THITOBOMA
TEXHOJOTUYECKHI MapiIpyT 00pabOTKU MUIMHIPHYECKUX 3y0UaThiX KoJéc. MeToabl Hape3aHusl [IIUHIPU-
YeCKHUX 3y0UuaThIX KO€c. MeTOIbI OT/ACIKH 3yObeB MMIMHAPUIECKUX Koéc. KOHTPOIb TOUHOCTH IMIHHIPHU-
geckux 3y0uarbix konéc. CiyxeOHOe Ha3HauYeHHE, HOPMbI TOUHOCTH KOHHYECKUX 3y0darhix konéc. Obpa-
00TKa 3yObeB KOHMYECKUX 3y0daThix Kosec. KoHTpob KoHnYeckux Koséc. M3roToBieHue aeraiei yepBsd-
HbIX iepeaad. Crny:keOHOe Ha3HAUYeHHE, TeXHIUUeckue TpeboBanus. Knaccudukaius yepBskoB. TUnoBoi Tex-
HOJIOTHYECKUH MapIIpyT M3TOTOBJICHHUS YEpBSIKOB. MeTO/Ibl Hape3aHUs W OTAEIKHA BUHTOBOW MOBEPXHOCTH
YepBAKOB. THUMOBOM TEXHOJIOTHYECKHI MapIIPyT U3TOTOBICHUS YEPBIYHBIX KOJIEC. MeToAbl Hape3aHusl uep-
BSYHBIX Kostéc. KOHTpOITh ieTaeit uepBsiuHbIX Mepeaay.

[TpoexkTupoBaHHe TEXHOJIOTHYECKOTO Mpoliecca cOOpku. VcxoaHble NaHHBIE A MPOSKTHPOBAHHS
TEXHOJIOTHYECKOTO TPoIlecca M3rOTOBJICHHs] MalmuHbl: Ponbk cOopku B oOecrieueHnn TpeOyemMoll TOUYHOCTH
MaIuHbl. Peanusanus pa3MepHbIX cBs3ei B mporecce cOopku. BeiOop MeTo10B foCTHX)EHHS TpeOyeMoi Tou-
HOCTH M KOPPEKTHPOBKa pabouux depTexkeil. PazpaboTka mocnenoBareIbHOCTH COOPKH, BUIAa M OpPTaHU3aIIN-
oHHOH (opMbI cOopku. [uknorpamma coopku. Beibop cpencTs MexaHU3aIMU U aBTOMATHU3AIMHA TEXHOIOTH-
YeCKOTO IpoIriecca COOPKH.

Oco0eHHOCTH TOCTHKEHUS TPeOyeMOi TOYHOCTH IPU COOPKE THUIMOBBIX Y3JI0B MAIlIMH.

MoHnTax BaJIOB Ha OTIOpax CKOJIbKEHUs. MOHTa)X BaJIOB Ha OMopax KadeHus. JlocTimkenune Tpedyemon
TOYHOCTH TOJIOKEHHUS Bajla OTHOCUTENILHO OCHOBHBIX 0a3 KopiycHo# netanu. COopka MUIMHIPUUECKUX 3Y0-
9aTeIX nepeaad. TexHumueckre TpeOOBaHUs, METOABI JOCTHKEHHSI TOYHOCTH 3alleTUIeHHsT 3y04aThIX KoJéc.
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COopka KOHMUYECKUX 3yOuaThIxX nepenay. TexHuueckue TpeGoBaHMs. MeTOAbl TOCTHXKEHUS TOUHOCTH TpU
MOHTa)Ke KOHMYeCKHX Konéc. COOpKa 4epBAYHBIX mepeaad. TexHuueckre TpeOoBaHus, METOAbI JOCTUKCHHUS
TOYHOCTH NP MOHTAXeE Iepeaad.

«b1./1.B.5 Bcnomozamenvnoe 060pyoosanue MawiuHoCmpoumeabHolX npou3600CcH )

coomeemcmayrowue komnemenyuu: [1K*-3

Paznmen 1 OOmas wacte: KpaTkas mcropmueckass cnpaBka. OCHOBHBIE MOHATHS M ONpPEICTICHHS
[Ipeamer. Lenu u 3amaun. O6mue cBeaeHus. CocrossHue U pasButue cucrem. Kiaccudukanus. O6mactu
npuMeHenns. Koncrpykuu. TpeboBanus. Y ciioBus mpuMeHeHHs. XapakTepucTuka. [IpuBoJHbIE 37IeMEHTHI.
Harsoxubie yerpoiictBa. Harpysku. Pacuer

Paznen 2 Iloansémuo-TpancnioptHble ycTpoiicTBa: KpaTkas wucropuueckas crnpaBka. OCHOBHBIE
MOHATHS U onpeAenieHus [Ipeqmer TpaHCIOPTHO-HAKOMHUTENBHBIX CUCTEM U MPOMBIIIIEHHBIX po60TOB. Llenu
u 3agaun. OOmIHe CBEACHUS O TPAHCHOPTHBIX cucTeMax. COCTOSHUE W Pa3BUTHUE TPAHCTIOPTHBIX CUCTEM.
Knaccudpukanua. Ob6macT NpuUMEHEHHs] TPAHCIOPTHBIX CUCTeM. JIEHTOYHbIE, LIEMHbIEe, IUIACTUHYATHIC,
POJIMKOBBIE, KOBIIIOBHIE, TI0JIBECHBIC, KAYaIOIIUECs], UHEPLIUOHHBIC, BAHTOBbIE KOHBEHEPHI. | paBUTAIIMOHHBII
tpancnopt. Cnycku. Konctpykuuu. TpebGoBaHusi K TpPaHCHOPTHBIM CHCTEMaM. YCIOBUS MPUMEHEHUS.
XapakTepucTrka rpy30B. TSAroBbIE 3JIEMEHTHI TPAHCIOPTHBIX cucTeM. lIpuBoaHbIE AnemeHThl. HaTskHbIe
yctpoiictBa. Harpysku. Pacuer

Pazen 3 HakonuTenbHbIE CUCTEMBI U 3aTPy309HO-PA3TPy304HbIE YCTpoicTBa: O0IIMe CBEACHUS O
HaKOMUTENIbHBIX cucTemMax. COCTOsSHUE ¥ pa3BUTHE HAKOMUTEIbHBIX cucTeM. Kiaccudukanus. Obmactu
MIPUMEHEHUS HAKOMUTENbHBIX cucTeM. CBeleHns 0 KOHCTPYKIMU. TpeOoBaHUsS K HAKOMUTEIbHBIM CUCTE-
MaM. Y CJI0BUS IPUMEHEHUsA. XapaKTePUCTUKA IPY30B. DIEMEHThl KOHCTPYKIUN HAKOIUTEIbHBIX CUCTEM.
Bbynkepsl. Marazunsl. Jlotku. [Turtatenu. Otcexatenu. Opuentupyrome yctpoiictBa. Kpanbl-mradenepsl.

Pasznen 4 BecnomorarensHoe obopynoBanue i coopku OOmme cBeneHus. CocTosiHUE U pa3BUTHE.
Knaccudpukanus. Obnactu npumenenus. Ocobennoctu u 3amaun. Koncrpykuuu. TpeGoBanus. VY cioBus
npuMeHeHHs. TumnoBble KOMIOHOBKHM. Pacuer u mnpuHImnsl KoHCTpyupoBaHus. IlpuBogsl. Cucremsl
yIpaBiIeHUS.

Paznen 5 Ilpombinuiennsie poboTs: OOmme cBeaenus o npombliiuieHHbIX podortax (I1P). Cocrosinue
U pa3BUTHE poOoToTexHWYeckux cucteMm. Kmaccudukanums. Ob6nactu npumenenus [1P. OcobGeHnoctn u
3anaun kuHematuku [1P. Koncrpykuuu. TpeGoBanusi K MPOMBIIUIEHHBIM poOOTaM. Y CIOBUS MPUMEHEHHUS.
TumoBsle KOMIOHOBKM HPOMBIIUICHHBIX pO0OOTOB. Pacuer M HpUHIUNIBI KOHCTPYMPOBAHHS OTICIBHBIX
anemenToB [1P. [IpuBoabl. Cuctemsl yrpaBieHus. 3aXBaTHBIE YCTPONCTRA.

«b1./1.B.6 Ilpoekmuposanue mauwiunocmpoumenbHvix npou3600cme»

coomeemcmeytowue komnemenyuu: IHK*-2, 5

1 OcHOBHBIC IOHATHSA H MOPAIOK NMPOCKTUPOBAHHUSA

OCHOBHBIE TIOHATHS U ONPECICHHS. 3a]a4H, dTAIbl U MOCIEA0BATEIIbHOCTD MPOSKTUPOBAHUSI.

2 MeTo10/10TH4eCKre NPUHIUIBI Pa3padoTKH NPOEKTAa MAIIMHOCTPOUTEIbHOI0 MPOU3BOICTBA

OCHOBBI aHaNMM3a U CHHTE3a MPOU3BOJICTBEHHOU CUCTEMBI. [locienoBaTeIbHOCTh MPOEKTUPOBAHUS.
[TpunHIMIBI GOPMUPOBAHUS YUACTKOB U 1IEXOB.

3 IIpoekTHpOBaHNEe OCHOBHOM CHCTEMbI

[Ipou3BoACTBEHHAs TpOorpaMma U METOIbl IPOEKTUPOBAHUS Liexa. MeToAbl ONpeeIeHUs TPYI0EMKO-
CTH M CTAHKOEMKOCTH 00paboTKu U cOOopkH. PacueT konnuecTBa OCHOBHOTO TEXHOJIOIMUECKOT0 000py10Ba-
HUS U paboYuX MECT JIJIsl TOTOYHOTO pou3BoACcTBa. OCOOCHHOCTH pacdyéTa aBTOMaTHUECKHUX JTHHUNA. Pacyer
KOJIMYECTBA OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYI0BAaHUS U PAOOYUX MECT IMPU HETIOTOUHOM MTPOU3BOJICTBE.
YkpyInHeHHbIe CIOCOOBI OMpeIeNieH s KOTUYECTBa OCHOBHOT'O TEXHOJIOTMUECKOT0 000pyaoBanus. Pacuer ko-
JUYECTBA OCHOBHBIX pabounx. OnpeeneHne YucIeHHOCTH BcrioMoraTenbHbIX padbounx, UTP u coyxammux.

4 CuHTe3 NPOU3BOJACTBEHHOI CHCTEMBbI

OcHOBHBIC TIPUHITUIIBI BEIOOPA CTPYKTYpPHI 1exXa. PacmosokeHne mporu3BOJICTBEHHBIX YJACTKOB I€Xa.
[IpenBapuTensHOE OMpeneneHue mioaay nexa. Beroop BapuanTa pacmoiiokeHus: 000pyA0BaHUs Ha yJacTKax
MeXaHH4IeCKoi 00padoTku. OCOOEHHOCTH PaCIOIOKEHHSI 000PYIOBaHUS M Pab0OYNX MECT Ha yJacTKax COOPKH.
[TnanupoBka obopynoBanus U pabounx MecT. OnpeaeneHne cocTaBa U 4ucia padounx MecT.

5 Ckanajackas cucremMa

Br16op cTpyKTyphI ckitaackoi cucteMsl. [loacucrema XxpaneHus mpokaTa, ITYYHBIX 3aT0TOBOK, U3/1e-
JIMA U TEXHOJIOTUYECKON OCHACTKHA. KOMIOHOBOYHO-TUIAHUPOBOYHBIE PEUIECHUS CKIaACKON cuctembl. Hako-
MUTETbHBIE MOJICUCTEMBI Ha yJacTKax aBromaTuyeckux auHuil u I'TIC.
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6 TpancnopTHasi cucreMa

Haznauenue u knaccuukaius TpaHCTIOPTHBIX CUCTEM. BHyTpuIiexoBast 1 MeXonepaoHHas TpaHe-
MOpPTHAs CUCTEMA.

7 CucreMa HHCTPYMeHTOOOecreYeHn st

OYHKINH U CTPYKTYpa CUCTEMbl HHCTpyMeHTooOecneueHus. Cekiusi COOPKU U HACTPOHKU MHCTPY-
MeHTOB. OTaeneHus: 00CIyKUBaHUS WHCTPYMEHTOM MPOU3BOJICTBEHHBIX y4acTKoB. OTleneHust mo Boccra-
HOBJICHUIO PEXKYIIETO HHCTPYMEHTA U PEMOHTY OCHACTKU. ABTOMaTU3UPOBAHHBIE CUCTEMbI HHCTPYMEHTAb-
HOTro 00eCTIeYeHHUS.

8 Cucrema peMOHTHOI0 U TEXHUYECKOI0 00CIY;KMBAHUS MEXaHOCOOPOYHOI0 IPOU3BOACTBA

3ajaun U CTPYKTypa PEMOHTHOIO U TeXHUYECKOro o0cnyxkuanus. LlexoBas pemontHas 0asa, otJie-
JICHUE TI0 PEMOHTY 3JIEKTPOOOOPYAOBaHUS U AJIEKTPOHHBIX cUCTeM. [loficucTeMbl yaiaeHus u nepepadoTKu
crpyxku. [Tocrucrema mpuroToBIeHUS U pa3faadyl OXJIXKAAOMNX XuaAKocTel. [logcucrema snexTpocHadxe-
HUS, CHAOXKEHHS CKAThIM BO3AYXOM, OOECreueHuss MUKPOKIMMAaTa U HeOOXOIUMOM YHCTOTHI BO3IAYIIHON
cpelbl. ABTOMaTU3UPOBaHHAs CUCTEMA y1aJI€HUs OTXO/I0B.

9 MeTtpoJsiorudeckoe odecnevyenne nNpou3BoACTBA

OCHOBHBIE TEXHUKO-OpPIaHM3AllMOHHBIE HANPABJIECHUS aBTOMATU3ALlMU KOHTPOJIbHBIX OIEpaluil.
CtpykTypa cCUCTeMbl KOHTpOJI KadecTBa u3lenuil. OCHOBHbBIE MapamMeTphl U IUIAHUPOBOYHBIC PEIICHUS
CUCTEMBI KOHTPOJISI KauecTBa U3AeIuil. ABTOMaTU3UPOBAHHbBIE CUCTEMbI 00ECIIEUEHHUS Ka4eCTBA.

10 O61mue n0JI0KeHUs U MOCIEeA0BATEIbHOCTh NPOCKTHPOBAHUS THOKNX ABTOMATU3UPOBAHHBIX
Y4aCTKOB M LIeX0B

OcHOBBI aHaJIM3a U CUHTE3a TPOU3BOJICTBEHHON CUCTEMBL. DTarbl MPOESKTHBIX padoT. [Ipuniumns: ¢pop-
MHUPOBaHHUS [IPOU3BOJICTBEHHBIX Y4aCTKOB U 1ieX0B. [loHsTHE rHOKOCTH.

11 IlpoexkTpoBanue cucreMbl 0CHOBHOIO obopyaosanusi I'TIC mexanooOpadoTku

CocraB u konuyecTBO ocHOBHOTO obopynoBanust B I'TIC. [lnan pacnoyioxkeHUs TEXHOJIOTHYECKOTO
obopynoBanus. PazpaboTka TpeboBaHMii K yCIOBUSAM PabOTHl OCHOBHOTO 00OPYOBaHHS.

12 IlpoexTrpoBaHre AaBTOMATH3UPOBAHHOI TPaHCIIOPTHO-cKJIacKoi cucteMbl I'TIC mexanoo0padoTku

Pa3paboTka cTpyKTypbl TPaHCIOPTHOM CUCTEMBI, IUKIIOB TPAHCIOPTHUPOBAHUS BHYTPH 11€Xa U y4acT-
KoB. Pacuer cocraBa u KOJIMYECTBAa TPAHCIIOPTHBIX CPEACTB. PacueT OCHOBHBIX MapaMETPOB TPAHCIOPTHOU
cucteMbl. [IpUHITUIBI TOCTPOESHUS U CTPYKTYpa CKIIAJICKOM cucTeMbl. PacueT OCHOBHBIX IapamMeTpoB aBTOMa-
TU3UPOBAHHBIX CKJIaJJ0B. KOMIIOHOBOYHO-TIAHUPOBOYHBIE PELICHHUS.

13 IIpoekTHpOBaHNEe ABTOMATU3UPOBAHHOM CHCTEMbl HHCTPYMeHTAIbHOT0 o0ecnieuenusi ['TIC
MeXaHo00padoTKH

Hasnauenue cucrembl mHCTpyMeHTOooOecneueHus. OnpeneneHne HOMEHKIATypbl U KOJIMYECTBA HC-
10JIb3yeMOTr0o HHCTpyMeHTa. Pa3paboTka CTpyKTYphI ¥ alroput™Ma QyHKIIMOHUPOBAHUS CUCTEMbI HHCTPYMEH-
ToobecnedeHus. OnpesenaeHrne cocTaBa U KOJIMYECTBA CPEJICTB, UCIIONIb3YEMbIX B CUCTEME HHCTPYMEHTOoO0eC-
MIEYECHHUS.

14 Crpykrypa I'TIC c60pKku 1 BbIOOP PAIIHOHAJIBLHOIO CII0C00a COOPKH

CrtpyKTypa aBTOMaTHu€CKON MPOU3BOACTBEHHOI cuctembl. Kinaccuduxamus BuioB cOOpKH, TEXHOIO-
TMYECKOro 000pyI0BaHMs, TEXHOJIOTUYECKOM ocHacTKU. MeTosibl aBToMaTndyeckoit coopku. CTpyKTypa Tex-
HOJIOTUYECKOTO Mpoliecca aBTOMATUYECKO COOpPKH.

15 IIpoexTHpoBanue cucremMbl 0cCHOBHOTO 00opynoBanusi I'TIC coopku

MHoro¢yHKIIMOHaIbHbIE AJIeKTpoMarHuTHbIe ycTrpoiictBa B ['TIC coopku. YcraHoBka netaneit Ha 3a-
Ipy304HYI0 NO3HULMIO. BUBI M TEXHHUYECKHE XapaKTEPUCTHUKU pOOOTOB, MPUMEHSEMBIX B COOPOUYHOM MPOU3-
BojcTBe. [ nubkue coopounsie moaynu. IlpoextupoBanue PTK nns I'TIC coopku. OcobeHHOCTH aBTOMaTH3a-
UM COOPKU NPEU3UOHHBIX U3eauid. CTpyKTypa U MPUHLUIBI (YHKIIMOHUPOBAHUS TEXHOJIOTMUECKON MO~
cuctemsl [ TIC: ¢ pa3aeneHHbIMH MpoliecCaMy KOHTPOJIS U KOMIUIEKTOBAHHUS JleTaneld COOPOUHBIX €IUHUIL; C
YaCTUYHO COBMEIIIEHHBIMH ITPOLIECCAMU KOHTPOJISI ¥ KOMITJIEKTOBAHHUS JieTallei COOPOUHBIX €JMHUIL; COBMEIIIEH-
HBIMH MPOILIECCaMU KOHTPOJISI U KOMIUIEKTOBAaHHUS JieTallell COOPOYHBIX €MHMIL, COBMEIIEHHBIMU MPOLIECCAMU
KOMILJIEKTOBaHUSI IeTalield COOPOUHBIX €AMHUI] M Pa3MEPHOI 00pabOTKH.

16 Opranusanus ynpaBJjeHUs1 M OATOTOBKH IPOU3BOICTBA

Br160op 1 060cHOBaHUE 0011IEH CTPYKTYPBI aBTOMATU3UPOBAHHON CUCTEMBI YIIPABJICHUS U MTOITOTOBKH
npousBoJicTBa. Pacnipenenenre GyHKIMI ynpaBiaeHus 1Mo uepapxuieckuMm ypoBHsaM. [loctpoenue cxem uH-
(bopMalMOHHBIX TOTOKOB B aBTOMaTH3MPOBAHHOM ITPOU3BO/ICTBE.

17 Pa3pabdoTka u ucCiIe0BaHHE KOMIIBIOTEPHOI Moaeu npoektupyemoi I'TIC
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KommbrorepHoe moaenupoanue padots! [ TIC. O0mue moaxoapl K MOCTPOSHHIO Moenei. Mcxoaabie
JaHHble, He0OXoauMble st MojaenupoBanus padboTsl I'TIC Ha ypoBHE TexHOJIIOTMYECKOil omepanuu. Bosz-
MOXHas 0JI0K-cxema anroputma monenupobanus ['TIC.

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

coomeemcmayiouwue komnemenyuu: [1K*-8

ba3oBble BONPOCH! CO3AaHMs YIPABIAIOMUX IporpaMM. OCHOBHBIE TEPMUHBI U OIIPEIEICHUSI. DTaIlbl
CO3/IaHUS YIPABISAIOIIMX IPOrpPaMM U METO/bI UX pa3padoTku. TexHomoruueckas fokymeHTanus. Cuctemsl
koopauHat. IIpaBuiia pacyera 2J1eMEHTOB KOHTYpa JETAIN M 3JIEMEHTOB TPACKTOPUM JBUKCHHS PEXKYILETO
uHcTpyMeHTa. CTpykTypa u (opMmaT ynpasistomend nporpaMMel. [1oroToBUTENbHBIE U BCIIOMOTATEIbHBIE
¢GyHKIMU. 3anKch yIpaBIIsOLIeH MPorpaMmBbl.

TexHomnorust HacTpoiiku o0opyaoBaHUsI Ha 00paboTKy neraneil. MHTepdeiic yueOHOro KoMmIueKca.
Omnucanue paboyero mnpouecca Mo pa3padoTKe U BHEIPEHUIO YIpPaBIsAoMUX nporpaMM. Hactpoiika craHka,
MHCTPYMEHTA M YCTAaHOBOYHBIX JIaHHBIX Ha 00paboTky neranu. OCOOEHHOCTH PYYHOTO M aBTOMAaTUYECKOTO
pEXKUMOB 00pabOTKH.

[TporpamMupoBaHue CBEpPIUIBLHO-(PPE3EPHO-PACTOUHBIX Onepauuid. PacueT 3eMeHTOB KOHTYypa Jie-
Tald U 3JIEMEHTOB TPAaeKTOPUM MHCTpYMeHTa. [IpuHIMIIEI BBIOOpa M OMMCAHUS PEXKYIIMX WHCTPYMEHTOB.
Crpareruu pa3nuyHbIX BUIOB 00paboTku. [IporpammupoBanne oOpabOTKU JeTaseil Ha CBepIMIbHBIX CTaH-
kax ¢ UITY. [IporpamMmmupoBanue o0padoTku Ha GpezepHbix crankax ¢ UITY. [IporpamMmMupoBanne o0paboTKu
JieTaJlel Ha MHOroLelIeBbIX cTankax ¢ YIIY.

[TporpamMmmupoBanue TokapHbIX onepauuil. [TocienoBarenbHOCTS IPOrpaMMHUPOBAHMSI IEPEXOIOB IIPU
TOoKapHOi 00padoTke. [IporpammupoBanue nepemenieHuii padounx opranoB. OcoOEHHOCTH pacyeTa dJIeMeH-
TOB KOHTYpa JIeTaJH U 3JIEMEHTOB TPAEKTOPUU UHCTpYMeHTA. [ [puHIMIIBI BBIOOpA U ONMUCAHUS PEKYLIUX UH-
crpyMeHTOB. CTpaTeruu pa3InuHbIX BUAOB 00padoTku. [IporpammupoBanne oOpaboOTKH aeTaneil Ha ToKap-
HbIX cTaHkax ¢ YIIY.

[TporpamMmmupoBanne oOpabOTKHU C UCIIOJIB30BAHUEM IIUKJIOB, OAIIPOrpaMM U apameTpuyeckoe. Boli-
30B LIMKJIOB U nonporpaMM. Llukisl ¢ppe3epoBanusi, CBepiIeHUs, Hape3aHUs pe3bObl U pacTauYMBaHMUS.

[ToaroroBka mporpamm ¢ ucnosnb3oBanuem CAM-cucrem.

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

coomseemcmayoujue komnemenyuu: [HK*-1

OO0ume cBeieHUs 0 AMHAMUKE MHOTOTEIbHBIX MEXaHUUYECKUX cucTeM. Ha3HaueHue TMHaAMUKH MHO-
rOTEIbHBIX CUCTEM WJIM MOJEIUPOBAaHUS JBUKEHUS. MOIeTMpOBaHuE IBIKEHHUS B aHAIM3E U CUHTE3€ MeXa-
HU3MOB. COBMECTHOE MCIOJIb30BAaHUE AVMHAMMKH MHOTOTEJIBHBIX CUCTEM M METOJa KOHEYHBIX DJIEMEHTOB.
MonenupoBanue IBUKeHHUS U HaTypHble ucnblTanus. Uaterpanus CAD-monenrpoBanusi, TMHAMUKA MHOTO-
TEJIbHBIX CHCTEM U KOHEUHO-3JIEMEHTHOTO aHAJIN3a.

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

IToHsiTHE MHOTOTENIBHONW TMHAMUYECKOM CUCTEMBI. TeopHst JUHAMUKN MHOTOTEIBbHON CUCTEMBI. Me-
XaHU3MBbI KaK pean3alisi MHOIOTEeNbHBIX CUCTEM. MeXaHNU3MbI C U30BITOYHBIMU CBSI3sIMH. KOHTaKTHBIE CBOM-
CTBa TBEPBIX TEIl.

DJeMeHThl MHOTOTENbHBIX MEXaHWYeCKUX cucTeM. 3BeHbs (Tena). lapuupsl. Harpysku. IlpuBonsl.
Hatuuku. CucreMbl KOOpIUHAT.

[TporpamMHoOe obecrieueHrne JUHAMUKHA MHOTOTENBHBIX cUcTeM. OCHOBHBIE 3Talbl MOJETUPOBAHUS
nsuxenust Mexanusma B CAE-cucremax. ['pynnuposka aeraneit u coopounsix y3noB CAD-monenu. @opmu-
pOBaHME LIApPHUPOB. 3a/laHUE HAYAJIbHBIX YCIOBUI. BpIuncieHne u aHanus pe3yabTaToB.

3anauu, perraemMble Ha OCHOBE TMHAMUKN MHOTOTENIbHBIX cucTeM. KunemaTnueckue 3agauu. J{unamu-
4yecKue 3a1auu. J[pyrue 3a1aun: CHHTE3 WU IPOEKTUPOBAHUE.

OO6111as1 METOA0IOTHS MOJIETTUPOBAHUS TMHAMUKY MHOTOTENBHBIX cUcTeM. DOpMyIHpPOBKa POOIEMBI.
Omnpenenenue uaeanu3upoBaHHol Mojenu. PazpaboTka KoMnbioTepHO Moaenn. POpMyIUpOBKa CUCTEMBI
ypaBHeHuil. Pemenue ypaBuenuil. [loctodpaboTtka pe3ynbraroB pemenus. OueHka U GopMyJIHpPOBKa BBIBO-
TIOB.

Beenenue B MeTo 1 KOHEYHBIX AyieMeHTOB. OOIre CBeIeHNs 0 METOIe KOHEUHBIX demMeHToB (MKD).
[Tpumenenue ananutuyeckux merooB 1 MKD. Kpartkas ucropus MK3. O6nactu npumenenns MKD. Anro-
put™ ucnoaszoBanuss MKO. OcHOBHBIE 3Tallbl KOHEUHO-3JIEMEHTHOTO aHain3a. OCHOBHbIE THUIIBI KOHEUHBIX
aneMeHToB. Jlocronnctea MKD.
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[TpyHIMIIBI KOHEYHO-JIEMEHTHOTO aHann3a. OCHOBHBIE TEOPETUYECKHE NIOJIOKEHUA. J[ByXMepHas 3a-
naya teopuu nosist. Oynkun Gopmel. CTeneHn cBOOOIBI.

[TpakTHyeckoe UCIOIb30BaHUE METO/1a KOHEUHBIX 3J1eMeHTOB. O0001IeHHAs Tpolielypa aBTOMaTH3H-
POBAaHHOI'O KOHEYHO-3JIEMEHTHOTO aHayin3a. Marpuua kecTKoCTH. JInHelHas npyXuHa KaKk KOHEUHBIN JJIe-
MeHT. Cucrema U3 AByX NnpyxHH. CucTeMa U3 MHOKECTBA 31eMeHTOB. CTep:kHEBOH ((epMEHHBII) 37IEMEHT.
banounslii anement. [lnacTuHuaThIi TpEYTroNbHBIH 51eMeHT. OOBEMHBIN TETPadIPHUECKUI STTE€MEHT.

Juckpernsanys pemaeMon 3anadu. JuckperHas MOZAeENnb pemaeMon 3anadyn. 'enepaTopsl KOHEYHO-
aneMeHTHOU ceTku. Tpuanrymnsanus Jlenone. [Toseimenue kadectBa ceTku. [IpeodpaszoBanue snemeHToB. Jle-
Tanu3anus ceTku. CriakuBaHue CEeTKU. JIMCKpeTu3anus 1o BpEMEHH.

PemieHne KOHEUHO-3JIEMEHTHBIX YpaBHEHHN. PellleHne ypaBHEHU paBHOBECUs B CTATUYECKOM aHa-
nu3e. Pemenue 3a1a4 Ha coOOCTBEHHBIE 3HaueHUs. Perlenue ypaBHEHUI paBHOBeECHs B TUHAMUYECKOM aHa-
amse.

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

coomseemcmayiowue komnemenyuu: TIK*-11

1 O0mme npeacTaB/jeHust 00 AJIMTUBHBIX TexHogorusix: O0mas repmuHonorust RP-texHomorui,
XpoHosiorusi pa3Butusi RP-TexHojoruii, oO0mme MONOKEeHUus 00 aJAUTUBHBIX TEXHOJIOTUSX, OOJACTH
IIPUMEHEHHUS

2 Crepeosntorpadus: oOuMe MOHATHS CTENCOTUTOrpaduu, MaTepuaibl, MPUHLIUI NEHCTBUS H
cxema paboThl YCTAaHOBKH, MO/IEIbHBIN psijl

3 SLS-texnonorusi: obume moHATHs SLS-TEXHOIOTHH, MaTepHalbl, IPUHIMI JCHCTBHUS U CXeMa
palboThbl YCTaHOBKH, MOJICIIBbHBIN Psizt

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

5 3DP-texnousiorus: o6mue nousatuss 3DP-TexHoMOTH M, MaTepHasbl, MPUHLIUI JACHCTBHUS M CXeMa
palboThbl YCTaHOBKH, MOJICIIbHBIN psift

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

7 FDM-Texnonorus: o6mue nousatus FDM-texHonoruu, Matepuassl, IPUHLUI AEHCTBUSA U CXeMa
palboThl YCTaHOBKH, MOJICIIbHBIN Psift

3.2 Ilopsiaok mNpoBeAeHHs TOCYAApCTBEHHOI0 3JK3aMEHAa M MeTOAMYeCKHe MaTepHaJbl,
onpeeJsoOmMe NPoueaypy OLEHHMBAHUS Pe3yJIbTATOB OCBOEHHsI 00pa30BaTe/]bHOH NMPOrpaMMbl Ha
3TOM JTale rocyAapCTBEeHHBIX HCIIBITAHUT
[Topsok mpoBeaeHUs! TOCY1apCTBEHHON WTOTOBOM aTTECTal[My COTJIACYETCs C JAEUCTBYIOUIMMU (eaepab-
HBIMHU 3aKOHaMH, puKa3zaMu MuHucTepcTBa 00pa3zoBaHus U Hayku PO Ne 636 ot 29.06.2015 roga u Ne 112
ot 13.02.2014, a Takxe ycraBoM yHuBepcuTeTa. [lops1ok mpoBeeHus rocy1apCTBEHHOM UTOTOBOM aTTecTa-
IIUH JIOBOJIUTCS JI0 CBeJIeHHs 0Oyyaroimuxcs Bcex popM o0yueHHst He MT03/1Hee, YeM 3a MOJIT0/a 10 €€ Havaa.

OOGyuaromuecst 00eCIeunBarOTCs MPOrpaMMaMi FOCYIapCTBEHHON HTOTOBOM aTTECTAIINH, JII HUX CO-
3J1a10TCsl HEOOXOAMMBIE YCIOBUS MOArOTOBKH, IPOBOSATCS KOHCYJIbTAIIUH.

K rocymapcTBeHHOI MTOroBOil aTTecTaluu JOMYyCKaeTcsl 0OydYaroluiics, He UMEIOIIMI akajeMuye-
CKOW 3aJI0JDKEHHOCTH U B MOJIHOM 00BbeMe BBIMOJHUBIIMN y4eOHBIN MJIaH WM UHAWBUAYAJIbHBIA y4eOHBIN
IJIaH 110 COOTBETCTBYIOLIEH 00pa3oBaTeIbHON IpOrpaMMe BBICIIET0 0Opa30BaHMUsL.

Criucku 00yyaromuxcst, ToMyIEeHHbIX K TOCYapCTBEHHON UTOrOBOM aTTecTalluy, yTBep K Iat0TCs pac-
MOPSKEHUEM AUPEKTOpa AIPOKOCMUYECKOTO MHCTUTYTA U MPEJCTABIISIFOTCS B TOCYJapCTBEHHYIO SK3aMeHa-
LUOHHYIO KOMUCCHIO TUPEKTOPOM A3POKOCMHUYECKOTO HHCTUTYTA.

K cnade rocynapcTBeHHOr0 3k3aMeHa 00yJaroU[fecsi TOTOBITCSA B TEYEHHE BCETO MPEANIECTBYIOIIETO
cpoka 00y4eHus. B oTiMuuM OT TEKyIIMX 3K3aMEHOM, MPEIyCMOTPEHHBIX 00pa30BaTeNbHON MPOrpaMMON,
roCy/1lapCTBEHHBIN SK3aMeH MPECTaBIIsAeT cOO0M MpeIBapUTeNbHOE 3aCIyIMBaHIE MaTePHAJIOB BBIITYCKHON
KBAJIM(PUKAIIMOHHON paboThI ¢ 00s3aTEeIbHBIM PACIIMPEHHBIM TECTUPOBAHUEM IO IIECTH AMCUUIUIMHAM 00-
pa30BaTeNbHON TPOTrPaMMBI.

Taxolt BUJ TOCYIapCTBEHHOTO 3K3aMeHa 00BbACHAETCS HEOOXOAMMOCThIO MOATOTOBKY WHAWBUYallb-
Horo 3ananus (BKP) 6omnbmioro oobvema, a mist noarorosku BKP crannaprom He npeaycMoTpeH HE0OXoau-
MbIi 00beM BpeMeHH. [loaTromy noaroroska BKP paz6uBaercst Ha oTJenbHBIE Tanbl B X0/I€ BCEro MepHoja
oOyuenusi. Ha 3ammre rocskzameHa OCyIIECTBISETCS HE TOJIbKO OLIEHWBAHUE MOJIYYEHHBIX 00ydaroImuMcs
3HaHUI, yMEHUI U HaBBIKOB B paMKaX KOMIETEHIIMH, IPeayCMOTPEHHBIX 00pa30BaTeIbHOM MPOrpaMMOH,
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HO M KOPPEKTUPOBKA COOCTBEHHO NPUHATHIX TEXHUUYECKUX M TEXHOJIOIMUYECKUX PEIIEHUH NP BHINOIHEHUU
BKP.

K cnaue rocyapcTBEHHOT0O 3K3aMeHa JIOIYCKarOTCs BBIITYCKHUKH, BBIIIOJHUBIINE TpeOOBaHUS yueo-
HOTO MJ1aHa u mporpamM. Crayda rocyJapCTBEHHOT0 SK3aMeHa MIPOBOIUTCS Ha OTKPBITOM 3acenanuu ['ocynap-
CTBEHHOM 9K3aMEHAallMOHHON KOMUCCHHM C Y4aCTUEM HE MEHee JIBYX TpeTeil UX cOCTaBa.

PesynbTathl 11000T0 U3 BUJIOB aTTECTAIMOHHBIX HCIIBITAHUH, BKIIOUYCHHBIX B TOCYJapCTBEHHYIO UTO-
TOBYIO aTTECTALUIO, ONPEAEISIIOTCA OLIEHKAMHU «OTIMYHO», «XOPOLIO», «yA0BIETBOPUTEIBLHOY, «HEYI0BIIe-
TBOPUTENEHOY». Pe3ylbTaThl TOCYAapCTBEHHOTO aTTECTAI[MIOHHOTO UCTIBITAHUS OOBSIBIISIIOTCS B IEHB €T0 MPO-
BEJICHUS.

[lepen rocyapCTBEHHBIM SK3aMEHOM IPOBOIMTCS KOHCYJIbTHPOBAHNE OOYUYAIOIIMXCS IO BOIPOCaAM,
BKJIFOYEHHBIM B IPOrpaMMy rOCy1apCTBEHHOI0 IK3aMeHa (IpeAdK3aMEeHAMOHHAs! KOHCYIbTalus).

I'ocynapcTBeHHBIN 2K3aMEH POBOAUTCS B [Ba dTana. Ha nmepBoM sramne oCylecTBiseTcs TECTUPOBa-
HUE 110 BOIPOCaM I CEeMH BaXKHEHIINM JUCLUIUIMHAM 00pa30BaTeNbHON IPOrpaMMBbl: IIPOLIECCHI U Olepa-
1 popMooOpazoBaHUs, PEKYIIMA WHCTPYMEHT, OCHOBBI TEXHOJIOTHH MAIIMHOCTPOSHHSI, TEXHOJIOTHS Ma-
HIMHOCTPOEHUS], 000PYAOBaHUE MAIIMHOCTPOUTEIbHBIX IPOU3BOACTB, HOPMUPOBAHUE TOUHOCTU B MAILIMHO-
CTPOCHUH, MPOrPaMMHPOBaHHE OOPa0OTKM HA CTaHKAaX C YHCIOBBIM NPOrpaMMHBIM. TecTupoBaHHE OCy-
mectisercss B cucteme AVUCCT, no3BosisAronieil B aBBTOMaTUYECKOM PEXUME F€HEPUPOBATH KOMIUIEKCHOE
TecToBoe 3aaanue u3 6onee yem 700 BompocoB. OAHO TECTOBOE 33/aHUE COJACPKUT O0Jiee COPOKa MSTH BO-
npocoB. Ha pelienne TecToBoro 3afanus OTBOAUTCS HE MEHEEe OJJHOTO Jaca.

Kputepuem orieHuBaHMs SIBJISIETCS YCIELIHBIM OTBET Ha Oosee, yeM 50 % BOIPOCOB U3 TECTOBOTO 3a-
JaHus. Y CIEIIHBIA OTBET MO3BOJISET NEPEXOAUTh KO BTOPOH YaCTH SK3aMeHa, KOTOPbIH 3aKitoyaeTcs B pe-
CTaBJICHUH MIPE3CHTAIMH 110 MaTeprajiaM KOMIUIEKCHOTO 3aJaHMs.

[TocnenoBarenbHOCTh IPOBEAECHUS IOCYIapCTBEHHOTO SK3aMeHa CleIyoasi:

1) nara, Bpemst 1 MECTO IPOBEICHUS HK3aMEHa yCTAaHABIMBAIOTCS HE Mo3/1Hee, ueM 3a 30 KaneHaapHbIX
JHEH 10 THS IPOBE/IEHUS IEPBOT0 TOCY1aPCTBEHHOI0 aTTECTALlMOHHOTO UCIIBITAHUS PACIOPSHKEHUEM 110 YHHU-
BEpCUTETY U MHPOpMaIUs 00 3TOM 3a07aroBpeMEHHO JOBOJIUTCS 10 CBEACHUS 00YJaIOLIerocs, WICHOB roc-
yJIapCTBEHHBIX 9K3aMEHAIIMOHHBIX KOMHUCCUI U amneJUIILIMOHHBIX KOMUCCHH, cekpeTapeil rocy1apcTBEHHbIX
HK3aMEHAIIMOHHBIX KOMHUCCUH, PYKOBOJIUTEINEH U KOHCYJIbTAHTOB BBITYCKHBIX KBAJTH(HUKAIIMOHHBIX PadoT;

2) oOyuaromuiicss MpeaCTaBIseT B BUJE WUIIOCTPUPOBAHHOM NMpE3eHTALMU MaTepHalibl BBITYCKHOM
KBTM(DUKAIIMOHHOW paboThl. B 3T0M wacTu oOyuaronuiics: GopMmyupyer meib padboTsl; 000CHOBBIBACT aK-
TyaJbHOCTb BEIOPAHHO TEMBbI; CTAaBUT 3a/1a4H, peliaeMble B pad0Te; IOKa3bIBa€T OCHOBHBIE MOAXO/IbI U ITyTH
JTOCTIDKEHHSI TTOCTABJICHHOM B pab0Te LENH; IPUBOIUT MEPEYCHb HEOOXOIUMBIX PacyeToB M IpaduuecKoro
Matepuaia. MUHUMaIbHbBIN 00bEM BBITOJIHEHHBIX MCCIIEOBaHUM, BBIHOCUMBIM Ha 3K3aMeH, — 3TO KpaTKoe
M3JI0KEHNE BBITOJTHEHHBIX UCCIIEIOBAaHUN C MUHUMAIIBHBIM 00HEMOM HILTIOCTPALINH;

3) BpeMs1, OTBOAMMOE Ha MPeICTaBIICHUE IPE3EHTALNHN, OTPAaHUUNBACTCS IECAThIO MUHYTaMU JIOKJIA/1a;

4) pe3yabTaThl CIa4M TOCYIapPCTBEHHOTO YK3aMeHa OOBSBIISIOTCS B TOT JK€ JICHb 1OCIe 0POPMIICHHS
B YCTaHOBJICHHOM IOPsIKE MPOTOKOJIa 3aceAanus [ ocy1apcTBEeHHOM SK3aMeHallMOHHON KOMUCCHH;

5) BBITYCKHUK, TIOJTYYHUBIIHUI OIIEHKY «HEYJOBIETBOPHUTEIHHOY, IMEET IPABO HA aIEIUISIHIO.

[To pe3ynbraTaM rocynapCTBEHHBIX ATTECTALMOHHBIX HMCIIBITAHUM OOydaroluiics UMeeT NpaBo Ha
aneIIsUIO.

OOyuaromuiics UMeeT MpaBo MOAATh B ANEJIISALMOHHYI0 KOMUCCHIO MTMCbMEHHYIO aNeJUISALHI0 O Hapy-
IIEHUH, TI0 €r0 MHEHHUIO, YCTAaHOBJICHHOM MPOLIEAYPHI MPOBEIEHHS TOCYIapCTBEHHOTO aTTECTAI[MOHHOTO HC-
IBITaHUS U (MJIM) HECOTJIACHUU C pe3yIbTaTaMH rocy1apCTBEHHOIO YK3aMEHa.

ATEIIISIIHS TOAaeTCsl IMIHO 00YYAIOIMMCS B aleUIIIMOHHYI0O KOMHCCHIO HE TIO3THEE CIIETYIOIIETO
pabouero J1Hs mocie 0ObSIBICHUS Pe3yIbTaTOB rOCY1apCTBEHHOIO aTTECTAIIMOHHOTO MCIIBITaHUS.

CekpeTaph aneluSIIIMOHHON KOMICCHU PETUCTPUPYET IMTOCTYIAIOIINE 3asIBICHHS B )KypHAJIe perucTpa-
IIUH, B KOTOPOM B 00s13aTeIbHOM HOPSI/IKE yKa3bIBaeT AaTy npuema 3assieHus, @O cTyneHra, CBOIO JOK-
HOCTb U (haMUJIHIO.

Jlis paccMOTpeHHUs aneuIsIUM CeKpeTaph roCyJapCTBEHHON 3K3aMEHAllMOHHOW KOMHUCCHUU Harpas-
JSIeT B aNeJUISIIIHOHHYIO KOMHICCHIO TIPOTOKOJ 3aCeIaHus TOCYIapCTBEHHON HK3aMEHAIIMOHHON KOMICCHH, 3a-
KIIIOYEHHUE TpeziceaTessi TOCYAapCTBEHHOM 9K3aMEHAIMOHHOW KOMHUCCHUU O COOJIIOACHUH TPOIIETyPHBIX BO-
MIPOCOB TIPH TPOBEEHUH TOCYIapCTBEHHOTO aTTECTAIMOHHOTO HMCIBITAHHS, a TAaK)KE MHUCHMEHHBIE OTBETHI
o0yyJaroIerocs Juisi pacCMOTPEHUS alleJUISILIMY 110 POBEICHHUIO FOCYIapCTBEHHOT0 IK3aMEHa.
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Anennanus paccMaTpuBaeTcs He Mo3aHee 2 paboynx JIHEH co IHA MoJauu aneuisaluy Ha 3aceJaHul
aneJISIUOHHON KOMHMCCHH, HA KOTOPOE MPUIJIAIIAIOTCS MIPEeIceaaTeb roCyJapCTBEHHON IK3aMEHALMOHHON
KOMHCCHH M 00yUYaIOIIUACS, TOJABIITUHN aneIUISIIHIO.

3acenaHue aneuIIHOHHON KOMUCCHH MOYKET ITPOBOJIUTHCS B OTCYTCTBUE 00YYArOIIErocsl, I01aBIIeTO
aneJuIALNIO, B CIIy4ae ero HesBKM Ha 3ace/laHre alleUSIIIUOHHON KOMHUCCHH.

Pemenne anemisimuOHHOW KOMUCCHU JAOBOJIUTCS JI0 CBEJCHMS OOYdaromIerocs, MOAABIIETO aresis-
110, B TeueHue 3 paboyux JHEH co AHA 3aceaHus aneJUIIHOHHON Komuccun. PakT o3HaKOMIIeHUs: o0yya-
IOLIETO0Cs, TTO/IaBLIETO aeUIALHUIO, C PEIICHUEM aNeIUISIIIMOHHON KOMUCCHU YIOCTOBEPSETCS MOAIUCHIO 00Y-
YaroUIErocs.

[Ipu oTkaze oT 03HaAKOMJICHHS (IIOJIMCH) COCTABIIIETCS aKT 00 OTKa3e OT O3HAKOMJICHUS (SIBIISETCA
MIPUJIOKEHHUEM K ITPOTOKOJTY), KOTOPBIN MOAMKUCHIBACT MpeacenaTesb (00 OUH U3 YICHOB aneuISIMOHHON
KOMUCCHH, IPUCYTCTBOBABLINM Ha 3aCE/IaHUM) aNEJUILIMOHHON KOMUCCUU U CEKPETaph aleuSILIMOHHOMN KO-
MHUCCHH.

[ToBTOpHOE TPOBEAECHUE TOCYAAPCTBEHHOTO ATTECTAIIMOHHOTO HCIBITAHUS O0YYarolerocs, MmojaB-
LIETO aNeJUISLIUI0, OCYIIECTBISETCS B IPUCYTCTBUU OJHOTO U3 YJICHOB aANEJUISIIUOHHON KOMUCCHHU HE TIO3HEE
JaThl 3aBepIeHus 00yueHus B yauBepcurere B coorserctern ¢ ®I'OC BO.

Anennsuusa Ha MOBTOPHOE MPOBEACHHUE MOCYJAPCTBEHHOIO aTTECTALIMOHHOIO UCIIBITAHUS HE IPUHU-
MaeTcsl.

Pe3ynpTaThl ciaun rocyJapCTBEHHOTO SK3aMEHA ONPENENSIOTCS OLEHKAMU «OTIMYHO», «XOPOLIO,
«yI0BJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIbHO». OLEHKU «OTINYHOY», «XOPOILO0Y», «yIOBIETBOPUTEIHLHO
03HayaroT YCHEIIHOE MTPOXO0XKACHHE TOCYJaPCTBEHHOI'O aTTECTAlMOHHOTO UCIIBITAHMSL.

[Tpu onpeneneHny OLEHKU 3HAHUN U YMEHMM, BBISIBJICHHBIX IIPU CAaue rOCy1apCTBEHHOIO SK3aMeHa,
MIPUHUMAIOTCS] BO BHUMAHUE YPOBEHb TEOPETUUECKOM, HAYYHOU U MPAKTHYECKOW MOATOTOBKH BBIITYCKHHKA.

[Tpu BbICTaBIEHUU OLIEHKH IMPUMEHSIOTCS CIEYIOIINE KPUTEPUH:

- OLICHKA «OTJINYHOY» BBICTABIISIETCS TOMY, KTO IpeacTaBisier Mmatepuaisl BKP B makcumansHol cre-
MIEHW TOTOBHOCTH, TITyOOKO M MIPOYHO YCBOMJI IPOTPAMMHBINA MaTepHall, HCYEPIBIBAIONIE, TIOCIEI0BATEIBHO,
YEeTKO U JIOTHYECKU CTPOMHO €ro U3JIaraeT, yMeeT TeCHO YBS3aTh TEOPHUIO C MPAKTUKOW, CBOOOHO CIIpaBIIs-
€TCsl C 3a/]auaMu, BOIIPOCAMU U JIPYTMMH BUAAMU IPUMEHEHUS 3HAHUH, IPUYEM HE 3aTPYIHSAETCS C OTBETOM
MIPY BUJOU3MEHEHHUHU 3aJ[aHMsI, UCTIOJIb3YET B OTBETE MaTepual MOHOrpaduuecKoil JuTepaTypsbl, MPaBUIHHO
00OCHOBBIBACT MPUHATHE PEIICHHS, BIIAICET PA3HOCTOPOHHUMHU HABBIKAMHU U MTPHEMaMH BBIITOJHEHUS TPaK-
TUYECKUX 3a/1a4;

- OLIEHKA «XOpOILO» BBICTABIISIETCS TOMY, KTO npejcrasisieT Marepuansl BKP B BeicOkol cTenenu ro-
TOBHOCTH, TBEPJIO 3HAET IPOrPaMMHBINA MaTepHall, TpPaMOTHO U IO CYLLECTBY U3JIaraeT €ro, He JI0IycKas Cy-
IIECTBEHHBIX HETOYHOCTEHN B OTBETE HA BOIPOC, IPABUILHO MPUMEHSET TEOPETUUECKUE MTOJI0KEHUS TIPU pe-
IIEHUU MPAKTUYECKUX BOIMPOCOB U 33J1ay, BJIaJieeT HEOOXOIMMBIMHI HaBbIKAaMU U IIPUEMAMU MX BBITOJTHEHMUS;

- OLIEHKa «YJOBJIETBOPUTEIHHO» BBICTABIIAETCS TOMY, KTO Ipenacrasiser matepuainsl BKP co crene-
HBIO TOTOBHOCTH, YO€X/Jatollel YWICHOB roCy1apCTBEHHON KOMHCCHUHU B TOM, YTO CTY/AEHT CIIOCOOEH BBIIOJI-
HUTh BKP B OTBEIEHHBIN 711 TOTO IEPUOJ, UMEET 3HAHUS TOJIBKO OCHOBHOI'O MaTepuaia, HO He yCBOMJ €r0
JeTanei, ToMmycKaeT HETOYHOCTH, HEIOCTaTOYHbIEe IIPaBUIIbHbIE ()OPMYITUPOBKH, HAPYIIEHUS JIOTHUECKOH MOo-
CJIEIOBATEIbHOCTH B M3JI0KEHUHU MPOTPaMMHOI0 MaTepHalia, IpoJeMOHCTPUPOBAI CEPbE3HbIE 3aTPyIHEHUS
B IIPAKTUYECKON 4aCTU NPEICTABICHHBIX MAaTEPHAJIOB;

- OLIEHKA «HEYJOBJIETBOPUTEIHHOY» BBICTABIISIETCS] TOMY, KTO He npenctaBui marepuaisl BKP, a ecnu
MPEJCTaBUI MaTepualibl, HO JOMYCTHJ MPUHIMIIHAIbHBIE OIIMOKH B PEIIEHUH TEXHOJIOTMYECKUX 3aj]1ad, He
3HAET 3HAYUTEJIbHOM YacTH MPOrpaMMHOI0 MaTepuaa, A0MYyCKaeT CyIlIeCTBEHHbIE OMIMOKH.

3.3 IlepeyeHb peKOMEHIyeMOM JIUTEPATYPHI Il MOATOTOBKHU K TOCYIapCTBEHHOMY 3K3aMeHy
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Jlanb : anexTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/159953 . — Pexwum 10-
CTyna: JUis aBTOPH3. MOJIb30BATEINEH.

- benos, C. B. be3onacHOCTb %U3HEIEATENFHOCTH U 3allUTa OKpYXKarollen cpeabl (TexHochepHas
0€301acHOCTh): YUEOHHK Tl akafgemudeckoro OakanaBpuara / C.B. benos.-5e u3n., nepepald. u gor.-
Mocksa: FOpaiit, 2015. - 702 c.

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

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

- lloaxonaesa, M. O. Opranu3anusi NpOM3BOACTBA HA NPEANPHUATHAX MAIIMHOCTPOCHHS [DJeK-
TPOHHBIN pecypc] : yuebHoe mocobue st cTyeHToB crennaibHoctu 080502 "OxoHoMuUKa U yIIpaBlieHHE Ha
npennpustuu (orpacnu)" / M. O. IloakomaeBa, M-Bo oOpa3oBanus u Hayku Poc. ®@epeparuu, Dexep.
areHTCTBO M0 0Opa3zoBaHuio, ['oc. oOpaszoBar. yupexaenue Boicil. mpod. odpa3zoBanus "OpeHOypr. roc. yH-
T". - DnekTpoH. TekcToBbie AaH. (1 ¢aiin: 4.41 M6). - Openbypr : OV OI'Y, 2005. - 208 c. - 3ari. ¢ TUT.
JKpaHa. - Adobe Acrobat Reader 6.0. - Pexxum JOCTYyTIa:
http://artlib.osu.ru/web/books/metod_all/910 20110727.pdf

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

- OCHOBBI IPOrpaMMHUPOBAHMUS TOKAPHOH 00padoTkM aeraseil Ha crankax ¢ YIIY B cucreme
"Sinumerik™ [Tekcr] : yueOHOE OCOOME ISl CTYJCHTOB BBICIIUX YYEOHBIX 3aBEICHUI, 00YJaIOMINXCS 10
HaIpaBJIEHUSM IMOATOTOBKH "MexaTpoHuka u podoTroTexHuka", "KoHCTpyKTOpCcKO-TeXHOI0THYecKoe obec-
MEYCHUE MAITUHOCTPOUTENBHBIX Mpon3BoACTB" / [A. A. Tepentses u ap.]|; M-Bo o0pa3oBanus u Hayku Poc.
Oenepanun, denep. roc. O10HKET. 00Opa3oBaT. yupexaecHUE BhICII. oOpa3zoBanus "OpeHOypr. roc. yH-T". -
OpenOypr : OI'Y, 2015. - 108 c. : wi.; 6,69 ned. 1. - bubnuorp.: c. 101. - ITpun.: c. 102-107. - ISBN 978-5-
7410-1268-0.

- OcHOBBI IpOrpaMMupoBaHus (ppesepHoii 00padoTKu aeraseii Ha crankax ¢ YITY B cucreme
"Sinumerik™ [Tekcr] : yuebHOE HOCOOHKE TSI CTYACHTOB, 00OYYAIOIIMXCS 10 MPOrpaMMaM BBICIIEr0 00pa3o-
BaHUA 10 HanpasieHUusAM noArotToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOIOTHUECKOE 00ECIIEYEHNE MAIMHO-
CTPOUTEIBHBIX MPOU3BOACTB, 15.04.05 KOHCTpYKTOPCKO-TEXHOJOTHYECKOE OOECIeYeHHE MAaITUHOCTPOH-
TeNbHBIX Mpou3BoACTB U 15.03.06 Mexarponuka u podororexuuka / [A. H. Ilonsikos u ap.]; M-Bo o6pa3oBa-
Hus U1 Hayku Poc. @enepanuu, Denep. roc. Or0pKeT. 00pa3oBar. yupekaeHue Boicil. oopazoBanus "OpeH-
Oypr. roc. ya-1". - OpenOypr : OI'Y, 2015. - 198 c. : mn.; 12,38 neu. i1. - bubmumorp.: c. 198. - ISBN 978-5-
7410-1269-7.

- T'onuapos, A. H. IIporpammupoBanne o0padorku aerasneii Ha ¢pesepHom cranke ¢ YIIY
HAAS TM-1P [DnekTpoHHBI pecypc]: ydeOHOe mocoOue sl OOyJaroIuXcs MO 00pa3oBaTeIbHBIM
porpaMMaM BBICIIETO 00pa3oBaHMs 1O HampaBieHUsM noArotoBku 15.03.05, 15.04.05 Koncrpykropcko-
TEXHOJIOTHYECKOe 00ecleyeHre MAIIUHOCTPOUTENbHBIX Mpou3BOACTB, 15.03.06 MexaTtpoHuka u
pobororexnuka, 15.03.04 ABTomarm3amusi TEXHOJOTHYECKHX IMporeccoB u mpou3BoactB u 09.03.01
Nudopmaruka u BeruncnutensHas texuuka / A. H. I'onyapos, K. C. Pomanenko, A. A. Kopaumnaesa; M-Bo
HayKd W BbIcul. oOpa3oBanust Poc. ®enepanuu, denep. roc. OrmKeT. 00pa3oBaT. YUPEKIECHUE BBICII.
obpazoBanus "OpeHOypr. roc. yH-T". - DieKTpoH. TekcToBble AaH. (1 daiin: 2.26 M6). - Opendypr : OI'Y,
2021. - 115 c¢. - 3armr c¢ Ttur. dkpana. - Adobe Acrobat Reader 6.0. - Pexum pocryma:
http://artlib.osu.ru/web/books/metod_all/142984_20210524.pdf

- Kamenes, C. B. Un:keHepHblii anaan3 koHcTpykuuii B CAE-cucreme "ANSYS Mechanical
APDL" [DnexTpoHHbIi pecypc] : yaeOHoe mocodue At 00ydaroImuxcs Mo o0pa3oBaTelbHBIM IporpaMmmam
BEICIIETO 00pa3oBaHUs 10 HampaBieHUsM MmoAroToBku 15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHYECKOE
o0ecrieueHrne MAaIIMHOCTPOUTEIBHBIX Mpou3BoiacTB, 15.03.06 Mexatponuka u pobdororexnuka / C. B.
KameneB; M-Bo Haykm u BbIcHl. oOpasoBanmsi Poc. ®enmepammm, dDemep. roc. Oromker. oOpa3zoBar.
yupexaeHue Boicil. o0pa3zoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TekcToBbIe AaH. (1 daiin: 5.96 MO). -
Openodypr : OI'Y, 2021. - 160 c. - 3ari. ¢ TuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum mocryma:
http://artlib.osu.ru/web/books/metod_all/143246_20210601.pdf .

3.4 UnTepHeT-pecypcebl

- http://www.metromec.ch — opunmanehslii caiit komnannu « WENZEL Metromec AG», 3annMa-
oIelcst pa3paboTKON WHHOBAIIMOHHOTO MPOTPaAaMMHOTO 00€CTeueHUsl IJisi KOOPAMHATHO-U3MEPUTEIHHBIX
MaIIlH, HAXOIAIIET0 MPUMEHEHNE BO MHOTHUX OTPACIISIX MPOMBIIIIIEHHOCTH, TAKUX KaK aBTOMOOHIIECTPOEHHE,
o01iee MallIMHOCTPOEHHUE, aBUa- U PAKETOCTPOECHHUE;

- https://en.wenzel-group.com — odunmaneHbii pyccKosi3pluHbI caiiT komnanun «WENZEL
Prazision GmbH», sBisttomieiicst olHUM U3 BEIYLIUX IPOU3BOJUTENEH KOOPIUHATHO-U3MEPUTENBHBIX MAllIUH
B MHUpE, UMSI KOTOPOTO CTaJI0 CHHOHMMOM BBICOKOW TOYHOCTH M MHHOBAIIMOHHBIX TEXHOJOTHI B 00JIaCTH KO-
OpJAMHATHON METPOJIOTUH;

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

- www.ABAMET.ru — opunmansHslii caift mocrasimka ctankoB HAAS B Poccuro, caiiT cogepkut
CrpaBOYHYI0 HHpopManuto o nmporpammupoBanuio HAAS-FANUC;

- _https://ru-siemens.com/project/ — opunuansHbIi caiT KOMIAHUK Siemens, COACPIKAIIHA CIipa-
BOYHYIO MH(OPMAITHIO 110 TporpaMmupoBannio B cucreme YITY Sinumerik;

- www.nakamura-tome.com, https://en.dmgmori.com__ www.okuma.com,  http://www.rzts.ru,
http://dzfs.su, http://www.uzts.ru, http://www.lipstanok.lipetsk.ru, www.pumori.ru, https://www.stan-
company.ru, Www.sasta.ru — caliTel pOM3BOJUTENEH BHICOKOTEXHOJIOTHYHOTO M HAYKOEMKOTO 000pyaI0Ba-
HUS;
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- www.solver.ru — caiit urkeHepHO-KoHCcanTHHTOBOM hrupmbl SOLVER (COJIBEP).

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

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

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

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

- http://window.edu.ru/catalog/pdf2txt/100/26100/8995 Nudopmannonnas cucrema "EnuHoe okHO
nocTyna K o0pa3oBatesibHbIM pecypcam”. iMeer kaTanor o0pa3oBaTelbHBIXUHTEPHET-PECYPCOB U MOJTHOTEK-
CTOBOM AJIEKTPOHHON y4eOHO-METOANYECKON OnbInoTeKe AJst 001Iero u mpoeCCHOHAIBLHOTO 00Pa30BaAHMS

- http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51 - Caiit 31ekTpoH-
Hoii 6ubmmoteku Techliter. Conepxut yyeOHBIE U CIIPaBOYHbIE TOCOOMSI, YEPTEXKU IO COBPEMEHHOMY CTa-
HOYHOMY 000pYIOBaHHUIO;

- http://www.autodesk.com — oduIHaTBHBIA PYCCKOSI3BIYHBIA caliT kKoMnanuu Autodesk,sBiisto-
IeWiCsi MUPOBBIM JIUIEPOM B 00JIaCTH pa3pabOTKH pelIeHuil U cepBUCOB 13 D-nipoeKTHpOBaHUs, AU3aiiHa,
rpaduKy ¥ aHUMAIINK;

- http://ascon.ru — odpunmaneueii caiit komnanuun ACKOH, sBistorielicss KpyImHEHITIM pOCCHii-
CKUM pa3pabOTYNKOM WH)XEHEPHOTO MPOTrPaMMHOI0 00ECTICUeHHSI U HHTETPATOPOM B c(epe aBTOMATU3AIIH
MIPOEKTHOM M MPOU3BOJICTBEHHOH JIEATEILHOCTH

- http://www.solidworks.ru — opunuanpubli caiit kommanuu SolidWorksRussia, sBisrornieiics o1-
HUM U3 KPYMHEHIINX MOCTaBUIMKOB IporpaMmmMHubIix komiuiekcoB CAD/CAM/CAE/PLM u MHXXUHUPUHTOBBIX
yeayr Poccuiickoit @enepanuu 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 WNudpopmanmonnas cuctema "Enunoe
OKHO JIOCTyIa K 00pa3oBaTeinbHbIM pecypcaM”. FimeeT kaTaior o0pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U TTOJI-
HOTEKCTOBOH 3JIEKTPOHHOH y4eOHO-MeTOANYeCcKOi OubaroTeke it 001ero u npoecCuoHaIbsHOro 00paso-
BaHUSI.

- http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51 Caiit 31ekTpoH-
Hoii 6ubmmorexu Techliter. ComepxuT yueOHbIE U CIIpaBOYHBIE TOCOOUS, YEPTEKHU MO 0OOPYAOBAHUIO Ma-
IIMHOCTPOUTENBHBIX POU3BO/ICTB.

- http://gostexpert.ru — GecrarHasi, moctostHHo 0OHOBIsIeMast 0a3a [OCToB PD, koppekTHpPOBOK U
WCTIPABJICHUH 110 HUM;

- http://libt.ru — snexTpoHHas OUOIHMOTEKA TEXHHUECKOW JTUTEPATYPhI, IPEIOCTABISIONIas CBOOO -
HBII 10CTYN K UHKEHEPHBIM KHUTaM, HOpMaTuBHOM AokymeHTanuu, 'OCTam, CHull, BCH;

- http://www.renishaw.ru — odpuraibHbIA PYyCCKOS3BIYHBIN callT Gprpmbl Renishaw, sBistomierics
MHUPOBBIM JIUZIEPOM B 00JIACTH U3TOTOBJIEHUS CPE/ICTB U3MEPEHHS U KOHTPOJIS;

- http://www.wenzel-group.com — opuruansHbIi cailT koMnanuu Wenzel, IBIsFoIIeicst OMHUM U3
KPYIMHEHIITUX MTPOU3BOIUTEIIEM KOOPAMHATHO-U3MEPUTEIILHOW TEXHUKH;

- http://www.metromec.ch — odunuanbHbIi caiT KoMIaHuu Metromec, SIBISIONMICHCS OJHUM W3
KPYITHEHIITUX MOCTABIIUKOB MPOTPAMMHOI0 O0ECTICUCHHS 1T KOOPAMHATHO-U3MEPHUTEIBHON TEXHUKH;

- http://skbis.ru — opunmansusiit caiit CKb UC (Poccus, Cankr-IletepOypr), Mpou3BOAUTEND IaT-
YHUKOB NepeMeIeH sl (IHKOEPOB);

- http://lapic.ru — opunmansusiii caiit OO0 «Jlanuk» (Poccus, CapaTtoB), MPOU3BOACTBO KOOP/IHU-
HATHO-M3MEPHUTEIbHBIX MAIllUH;

- https://openedu.ru/course/ITMOUniversity/INTRCH/ — «OtkpbiToe 00pazoBanue», Karanor kyp-
coB, MOOK: «OcHOBEI B3aMIM0O3aMEHSIECMOCTH),

- https://openedu.ru/course/misissMETROL/ — «OtkpbiToe oOpa3zoBanue», Karamor Kypcos,
MOOK: «Metponorus».

- http://www.sprut.ru/ - odunmansubli cait komnanun «CIIPYT-TexHomorusy», coiepxaiinit
CIPaBOYHYIO MH(POPMALIMIO MO aBTOMATH3allMU MPOLIECCOB MAIIMHOCTPOCHHS C MOMOUIbIO MPOrPAMMHBIX
npoxayktoB SPRUT.

- https://www.coursera.org/learn/multi-axis-cnc-toolpaths - «Coursera»; MOOK: «Multi-Axis
CNC Toolpathsy;
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- https://www.coursera.org/learn/innovations-in-industry-robotics - «Coursera»; MOOK: «/HuHo-
BaI[MH B MPOMBIIIICHHOCTH: MEXaTPOHHKA U POOOTOTEXHHUKAY,;

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

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

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

- http://www.rasl.ru - bubanoreka Akagemun Hayk. BAH.

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

- http://hse.ru/ - Beicmas mkoyia 3koOHOMHUKH. HalmoHaapHBIN HCCIIe0BaTEIbCKUN YHUBEPCHUTET.

- http://ecsocman.hse.ru/ - ®enepanbHblit 00pa3oBaTeNIbHbIN TOPTAT - IKOHOMHUKA, COLUOIOTHS,
MeHemKMEeHT.

- http://econom.nsc.ru/jep/ - BuptyanbHas 3KOHOMHYECKasi ONOIHOTEKA.
http://www.akdi.ru/ - Uarepuer-cepsep AKJIMN « DKOHOMHUKA H KHU3HBY.
http://www.expert.ru/ - XKypuan «xcrept».
http://glossary.ru/ - Ciny»x0a TeMaTHYECKHUX TOJKOBBIX CJIOBapEH.
http://eup.ru/ - Hayuno-o0pa3oBaTenbHbIi OPTaT « JKOHOMHUKA W YIIPABJICHUE HA TPEANPHSI-
TUSAX». BUOIHOTEKa SKOHOMUYECKOM | YITPABICHYECKOM JTUTEPATYPHI.

- http://finansy.ru/ - [1y6auKkaiiuu 1mo S3KOHOMHUKE ¥ HUHAHCAM.

- http://www.gks.ru - ®enepanbHas Ci1y>k0a TOCYy1apCTBCHHOW CTATHCTUKH.

- http://www.cbr.ru - I1b P®.

- http://www.iea.ru/ - IHCTHTYT 5KOHOMHYECKOTO aHAJIN3a.

- http://ibooks.ru/ - DnexkrpoHHas OMOIMOTEYHAsI CHCTEMa «AHOYKCY.

- www.biblioclub.ru - DnexkTpoHHas OubIHMOTEYHAs CHCTEMA «Y HUBEPCUTETCKast OMOIHOTeKa
onliney.

- http://e.lanbook.com/ - Dnekrpornas OubIHOTEYHAs cUcTeMa «JIaHbY.

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

- https://elibrary.ru/defaultx.asp - Hayunast snextponnas 6ubanoreka «Elibrary.ruy.

- https://openedu.ru/course/urfu/INTPR/ OtkpbiToe oOpazoBanue — Y ipaBieHHe
HHTEJUICKTYaJIbHOM COOCTBEHHOCTBHIO.

- https://openedu.ru/course/ITMOUniversity/ INNOEC/ OtkpsiToe 0Opa3oBaHue —
WHHOBaMOHHASI YKOHOMHKA W TEXHOJIOTHYECKOE MPENPHHUMATETIHCTBO

- https://openedu.ru/course/mephi/mephi_002_commerce/ OtkpbiToe 00pa3oBaHue —
Kommepripanu3zarusi TeXHOJIOTHI

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

- http://www.stanko-nct, http://www.rzts.ru, http://dzfs.su, http://www.uzts.ru,
http://www.lipstanok.lipetsk.ru, http://www.assz.ru, https://www.stan-company.ru, Www.sasta.ru — caiTsl
CTaHKOCTPOMTENBbHBIX 3aBOJIOB POCCHU 110 MPOM3BOJCTBY BBICOKOTEXHOJOTHYHOIO W HAYKOEMKOTO
000opyIOBaHUS;

- WWW.PUMOri.Iu - caidt komnanuu «[1yMOpH-HHXKHHUPHUHT HHBECT», IPOTAraHIuPyeT U BHEAPSET
WHHOBAIMOHHBIC TEXHOJIOTUH M COACHCTBYET Pa3BUTHIO KOHKYPEHTOCIIOCOOHOTO PBIHKA POCCHICKHX MPOAYK-
TOB MallIMHOCTPOCHHUSI.

- www.solver.ru— caiit nmxenepHo-koncantuaroBoit pupmst SOLVER (COJIBEP).

- https://openedu.ru/course/mephi/machinery/ - «OtkpsiToe oOpa3oBanue»:«KoHcTpyrpoBaHue:
BBenenue B getaiv MamiH.

- https://openedu.ru/course/spbstu/DIGPROD/-  «OtkpeiToe  oOpasoBanue»:  «lludposoe
MIPOU3BOJICTBO U MPOCKTHAS JICATEIbHOCTDY.

- https://www.kitamura-machinery.com, www.makino.com, www.mazak.com, www.mazak.ru,
WWW.0KUMa.com— ouIuanbHbIN CalT SMTOHCKUX MPOU3BOAUTENICH CTAHKOB

- Home - Pama (pamamachinetools.com), https://www.kovosvit.com, https://en.dmgmori.com/,
https://www.toshulin.ru, https://roeders.de/en/start/ — caiiT eBporeiickux mpoOU3BOIUTEICH CTAHKOB

- http://sibengine.com/instrumentalnyj-i-shpindelnyj-konus-hsk/ -  caiit = TexHOMOrHYECKOM
kommanuu OO0 «Cubupb WHXUHUPHHT € TIOJIC3HON TEXHHUECKOW U TEXHOJIOTUYECKOM TOKyMEHTaIeH

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

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

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

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

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

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

- http://fea.ru — opunmanbHBIA CAUT UHKUHUPUHTOBOTO IeHTpa «L{eHTp KOMIBIOTEPHOTO WHIKUHHU-
punra» (CompMechLab®) CIIOITY, coaeprkanuii pa3indHbie MaTepUaIIbl, KOTOPBHIC KACAIOTCS UCIIOIb30Ba-
Hust coBpeMeHHbIX CAE-TexHOI0rHi B pa3IHUHBIX OTPACIIAX MPOMBIIUICHHOCTH;

- http://edu.ascon.ru/ — caiit 0Opa3zoBaTeIbHOI IPOrpaMMbl KOMITAHUU «ACKOH», IIPEI0CTABISIOIINI
JOCTYI K Y4eOHBIM BEPCHUSAM MPOrPAMMHBIX MPOAYKTOB KOMITAHHH, COJACPIKAIIUN Pa3InIHbIC 00ydYaroIIHe
MaTepHalbl, THPOPMAIIUIO O KOHKYPCaX, MPOBOJAUMBIX KOMITAaHHEH U T.11.;

- https://www.autodesk.com/education/nome — pazaen odurmanpHoro caiita kommanuu «Autodesky,
MPECTABISIONINN OSCIIIIATHBINA TOCTYIT KO BCEM NOTHO() YHKIIMOHATLHBIM BEPCHSM IPOTPAMMHBIX ITPOIYKTOB
KOMITAaHUU B 00Pa30BaTEIbHBIX LEJSIX, COACPIKAIIMIA pa3InYHbIC 00ydarolie MaTepralibl, HHHOPMAIIHUIO O
KOHKYpCax ¥ MEPOIPHUATHIX, IIPOBOAMMBIX KOMIIAHUEH U T.I1.;

- https://www.ansys.com/ — pa3znen opuIuaIbHOTO caiiTa KoMmanuu «ANSYSy, MOCBSIIICHHBIN e¢ aKa-
JEMUYECKON TpOrpaMMe, B paMKax KOTOPOW IMPEJOCTABIIAIOTCS OECIUIaTHBIC CTYACHYCCKHE BEPCHH IPO-
IPaMMHBIX IPOAYKTOB «ANSYS» U pa3iruHbIe 00PYUaIOIIHe MaTePHAIIbI;

- https://openedu.ru/course/ITMOUniversity/ MANMEH — «OtkpsiToe obpa3zoBanue», Karamor
KypcoB, MOOK: «Moaenu u METObl aHATTUTUYECKON MEXaHUKN;

- https://openedu.ru/course/mephi/mephi_digital _engineering — «OTkpbiToe 0Opa3zoBanue», Karanor
kypcoB, MOOK: «BBenenue B u(ppoBOi HHKUHUPHHT.

- https://openedu.ru/course/ITMOUniversity/ MECHMACH — «OtkpsiToe ob0pazoBanue», Karamor
kypcoB, MOOK: «Teopus MexaHU3MOB U MaIlIHHY;

- https://openedu.ru/course/spbstu/CEDDM — «OTtkpbiToe oOpazoBanue», Karanor kypcos, MOOK:
«KoMIbIoTepHBIN HHKUHUPUHT B IIM(PPOBOM MPOCSKTUPOBAHUH U TIPOU3BOJICTBEY.

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

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

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

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

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

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

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

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

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

- https://baruffaldi-russia.ru — momamHsAs cTpaHMIa WHTAJbsSHCKONH Kkommanum Baruffaldi —
MPON3BOIUTENISI OCHACTKH H PEBOJIbBEPHBIX F0JIOBOK /IJIsl CTAHKOB

- https://www.shop.santool.de/en/index - opurpanbHbIN callT UTATbIHCKOM KoMnanuu Duplomatic -
MIPOU3BOAUTENS OCHACTKH ISl CTaHKOB ¢ UITY

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

4 BoinyckHas kBaJupukanuoHHas padora

4.1 CTpyKTypa BBIIYCKHOI KBAJM(PUKALNHOHHON PadoThl M TPeOOBaHUS K ee COACPKAHUIO H
o(opMIIeHUIO

Temaruka BKP nomkHa oTpaxars oCHOBHBIE TpeOOBaHMS MOATOTOBKU OaKalaBpOB MO HAMPAaBJICHUIO
15.03.05 Koucmpyxkmopcko-mexnonocuueckoe obecneyeHue MAauuHOCMpoumenbHulx npouzeoocms. B
npouecce noarotroBku BKP cTyneHT HOmKeH MONy4uTh HABBIKM BBHIMOJHEHUS Pa0OT, CBS3aHHBIX C
TEXHOJIOTMYECKOW TOATOTOBKOW Tpon3BojacTBa. OCHOBHBIE W3 HHUX CIEAYIONIHE: MPOSKTHPOBAHUE
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https://www.rsl.ru/
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https://link.springer.com/
https://schunk.com/ru_ru/domasnaa-stranica/
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http://www.gerardispa.com/company

€IMHUYHBIX TexHoJornyeckux npoueccos (TI1) n3rorosnenus neranei Uil NPOEKTUPOBAHUE KOMIUIEKCHBIX

TII s HOMEHKNATYpHl AeTayed, CXOXKHUX IO KOHCTPYKTHMBHO-TEXHOJOTMYECKHM IMpPHU3HAKaM; pa3paboTka

CHEHAbHBIX CpPEACTB TEXHOJOIMYECKOr0 OCHAalleHUs (YCTaHOBOYHBIX IPUCIIOCOOJIEHHUH, CpENCTB

M3MEPEHUs, PEeXYILEero MHCTPYMEHTA); NMPOCKTHPOBAHUE YyYacTKa, I1e€Xa, B KOTOpPOM OyIeT pealn3oBaH

paszpaboTaHHbIi TexHoJorndeckuit mpouecc. B BKP nomkHBI OBITH Tak)ke OTPaskeHBI BOIIPOCH SKOHOMHUKH.
B ka)x10M KOHKPETHOM CiIy4ae IepeueHb pacCMaTPUBAEMbIX Pa3/IE€I0B MOKET COKPAILEH UM PaCIlIt-

peH.

4.1.1TosicHuTenbHAs 3aMKCKa

4.1.1.1 Annomayus

B anHOTanmu A0KHO OBITH OTpaXkeHO KpaTkoe coaepxanne BKP, moxydyennsie pe3ynbTaThl.

4.1.1.2 Bseoenue

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

4.1.1.3 Ananuz koncmpykyuu demanu u mpebo8aHull K ee u320moeieHu

B pa3znene He00X0UMO OTPa3UTh CIIEIYIOIINE BOIPOCHL:

- CIIy’)ke0HOe Ha3HaYeHHUE JIeTalu U GyHKIMOHAJIbHOE Ha3HAUCHHUE €€ MOBEPXHOCTEH (MCIIOTHUTEIbHbIC
MOBEPXHOCTH, OCHOBHBIE KOHCTPYKTOPCKHE 0a3bl, BCHOMOTaTeIbHble KOHCTPYKTOPCKHE 6a3bl, CBOOOHBIE MO~
BEPXHOCTH) U3JI0KEHUE CIIEAYET COIIPOBOJUTH PUCYHKOM;

- TEXHOJOTHYECKHUI KOHTPOJIb YePTEKa AeTaIl, KOTOPBIH 3aKJII0UAETCs B TPOBEPKE JOCTATOYHOCTH HH-
dopmanuu o aeranu (KOH(UTYpaLus, pa3Mepsl, JOMYCKH, IIEPOXOBATOCTH U T.I1.);

- COOTBETCTBHE HOPM TOYHOCTH J€TallM €€ Ha3HAUCHUIO (MPU HATMYUU MOJHON KOHCTPYKTOPCKOH 10-
KyMEHTAllMK Ha U3JIeIMU [TPOU3BOJIUTCS HA OCHOBE pacyeTa KOHCTPYKTOPCKUX pa3MEpHbIX LieTei);

- B3aUMHO€ COOTBETCTBHUE MapaMeTPOB TOUHOCTHU JCTAIH.

[To uToram BBITTOHEHUS pa3eia B YEPTEK JACTAIM 110 CONIACOBaHUIO ¢ pykoBoauTeneM BKP cienyer
BHECTU OOOCHOBAaHHBIE U3MEHEHHUS.

4.1.1.4 Onpeoenenue muna npouzeoocmaea

[Tpu nanuuuu 6azoBoro TII Tum mpou3BoAcTBa onpeensercs no Ko3pGUIUEHTY 3aKperyIeHHs onepa-
uuit. Ecnu nanssie o tpyaoeMkoctu 6azoBoro TII oTCyTCTBYIOT, TO THI MPOU3BOACTBA ONPEAEIAETCS OpH-
EHTHPOBOUYHO. THI MPOU3BOJICTBA TAKKE MOXKET ObITh YKka3aH B 3afanuu Ha BKP. B ciyuae cepuiinoro mpo-
M3BOJICTBA OIPENEISAETCS pa3Mep MapTHH 3aIyCcKa.

4.1.1.5 Ompabomra koHcmpyKyuy 0emanu Ha MexHOL02UYHOCb

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

4.1.1.6 Boibop ucxooHou 3a20moexu

JlaHHBIH 3Tall TPOEKTUPOBAHUS JOJIKEH BBIIIOJIHATHCS B CIELYIOIIEH TOCIEA0BATEIbHOCTH:

- OIIpeJIeNIeHrEe BUia UCXOIHOM 3arOTOBKH;

- BBIOOp METO/1a MOJTyYeHHs 3ar0TOBKH (KaK MPAaBUJIO, HA OCHOBAHUH Kau€CTBEHHOT'0 aHAJIN3a HECKOJIb-
KHMX BapHaHTOB, JINOO HA OCHOBE TEXHUKO-3KOHOMHYECKOMN OLIEHKH BApUAHTOB);

- onpezieneHre GopMbl U KOH(UTYpAIIUH UCXOAHOM 3ar0TOBKHY;

- Ha3Hau€HUE JIOMYCKOB M0 JIeHCTBYIOIIUM CTaHAapTaM.

4.1.1.7 Bvibop u obocrosanue mexnonro2udeckux 6a3

OTOT paznen SABISETCS OJHUM U3 BaXKHEHIINX B TEXHOJIOTMYECKOM NMpoeKTUpoBaHuu. [Ipu ero Beimnos-
HEHUM ClIeyeT NMPHUAEP)KUBATHCS CYILECTBYIOUIMX peKoMeHaanui. Bo-mepBrix, HEOOXOAMMO MPOU3BECTH
aHaJIN3 pa3MEPHBIX CBSA3EH AeTanu (JUIs CI0KHBIX JIeTalel BBIOJHSAETCS Ha OCHOBE ITOCTPOEHMS rpada pas-
MEPHBIX CBsI3€il). 3aTeM IpOou3BOIUTCS BEIOOp 0a3 A1t OOJBIIMHCTBA TEXHOJOTHYECKUX ONepanuii (¢ yueTom
MIPUHITAIIOB €JMHCTBA U TTOCTOSTHCTBA 0a3), 3aTeM HEOOXOAMMO BHIOPATh 0a3bI JJIsl IEPBOI TEXHOJIOTHYECKOM
orepanuu (C yueToM 3a/1ad, pelraeMblX 3a c4eT BbIOOpa 06a3 Ha MepBOi TeXHOIOTH4Yeckoi onepauun). [Ipu
BbIOOpE 0a3 cieayeT pacCMOTPETh HECKOIBKUX BAPHAHTOB Oa3UpOBaHUs U BEIOpATh U3 HUX HanboJiee Mpuem-
JIEMBIi C TOUKH 3peHusi 00ecrieueHHsI TOUHOCTH 00pabOTKH M MPOCTOTHI peasn3alii BEIOPAHHOTO BapHaHTa
6asupoBanus. Moryt ObITh NPUHSATHI 1Ba U OoJsiee BapuaHTa 0a3upOBaHUS, KOTOPbIE BIIOCIEICTBUU JOJKHBI
IIPOMTH KOJIMYECTBEHHYIO OLICHKY HAa OCHOBE pa3MEpPHOro aHanu3a BapuaHToB T1I.

4.1.1.8 Boibop memo0os u Konuwecmea HeoOxo0umblx nepexo008 0opabomru

BrinonHenue JaHHOTO pasjiena CBOJUTCS K ONPeesIEHUIO METOJ0B 00paOOTKH, MO3BOJISIONIMX [T BbI-
OpaHHOI NCXOJHON 3ar0TOBKU 00€ecednTh TpeOyemble mapaMeTpbl TOYHOCTH JAeTaiu. Beibop npousBoautcs
Ha OCHOBE Ka4E€CTBEHHO! OLIEHKH BapUAaHTOB.

4.1.1.9 @opmuposanue mapupymuozo TI1
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[Ipu dopmupoBanuu mapupyra 00pabOTKH HEOOXOJIUMO HAMETHTh OOOCHOBAHHYIO IMOCIIEIOBATEIb-
HOCTH BBIITOJTHEHUS NIEPEX00B, BHIOPAaHHBIX Ha MpenblayiieM dTamne. [lyrem o0benHeHus nepexooB cop-
MHUPOBATh OTPAHHUUYEHHOE YHCIIO TEXHOJOTUYECKUX OTepaIiii.

4.1.1.10 Bwibop cpedcms mexHoi02u4ecko2o OCHAWeHUs onepayutl

JIst KakIIol U3 omepamnyii HeoOXOAMMO BBIOpaTh: 000PYAOBaHUE, PEXKYITUNA U MEPUTEIbHBIA UHCTPY-
MEHT, BCIIOMOT'aTeJIbHbIM HHCTPYMEHT, TUIl YCTAHOBOYHOTO Ipucnocodienus. Coaep:kaHue JaHHOTO pasjena
BIIOCJIEJICTBUU MOXKET ObITh U3MEHEHO U JIOTMOJIHEHO, HAalIPUMEp, B 3aBUCMMOCTH OT BO3MOXKHOCTHU peayn3a-
UM 00pabOTKHM HAa KOHKPETHOM MOJIEH CTaHKa.

4.1.1.11 Onpeoenerue npunyckos u MeicnepexooHvlx pamepos

Lenbto Beimonuenus pasaena BKP ssnsercsa nonyuenue TII, oOecnieunBaromiero rapaHTHpOBaHHOE Ka-
4YeCcTBO IIPH MUHUMAJIBHOM pacxojie Martepuaina. Paznen cieayer BHIIOMHATE B CIEAYIOLIEH MOCIea0BaTeb-
HOCTHU: ITIOCTPOEHUE pa3MepHbIX cxeM TII, pacueT TeXHOIOrMUYeCKHUX ONepallMOHHBIX pa3MEpPHBIX LIeNel, aHa-
JIU3 U KOPPEKTUPOBKA Pe3yJIbTaTOB, BbIBOIbI. XKenaTenbHo pa3MepHblit ananu3 TII npousBoauTh A ABYX U
OoJiee BapHaHTOB, JUISl MX MOCIEAYIONIEH OIIEHKU 10 TOYHOCTH M MaTepUaToeMKOCTH. [Ipyu HEeBO3MOXKHOCTH
MOJIy4eHus JeTanu TpeOyemMoi TouHOCTH ciiefyeT BHecTd B TII neneHanpapieHHble H3MEHEHUSI, CBSI3aHHBIE
C YBEJIIMYCHUEM YHUCIIa TEXHOJIOTHYECKUX NIEPEX00B, IPUMEHEHUEM IPYTUX CXeM 0a3upoBaHus, 000CHOBaH-
HBIM pacIIMPEHUEM JOMYCKOB JAETal U T.II.

4.1.1.12 Hasnauenue pesircumos pe3anus

[Ipu BBIOTHEHUH JAHHOTO pa3jieia BO3MOKHO ONPEIEICHNUE PeKIMOB Pe3aHus 10 HOPMAaTUBHBIM JJaH-
HBIM JINOO C IOMOIIbIO 3aBUCUMOCTEN Teopuu pe3anusi. [Ipu ncnonb3oBaHUM COBPEMEHHOIO PEXYIIEro UH-
CTPYMEHTA MPOU3BOJICTBA BEAYIINX (GUPM CIEAYET MOIb30BATHCSI PEKOMEHIAIIUSMU, TPUBEICHHBIMU B COOT-
BETCTBYIOIIMX KaTajlorax. JlaHHbIE 110 pexuMam CielyeT CBECTH B TaOauIly. PexXuMbl pe3anus AJis onepanuu
(Hanboiee HArpy»KEHHOTO MEepPeXoa) CIeayeT ONPeeNaTh Ha OCHOBE pacyera.

4.1.1.13 Onpeoenenue Hopm 8pemeHu

Jig Kax 101 U3 TEXHOJIOTHUECKUX ONepaluil clieayeT Ha3HaYUuTh HOpMbI BpeMeHH. Ecniu mpousBoautcs
pa3paboTka IByX U Oojiee BapMaHTOB, TO HOPMBI BPEMEHH OIPEEIISAIOT 110 BapuaHTaM. B panpHelimem oHn
OyAyT UCHOIb30BaHBI I TEXHUKO-3KOHOMHUYECKOM OLIEHKHU BapHAHTOB.

4.1.1.14 Oghopmaenue mexuonocuueckou OOKyMeHmayuu

Pa3znen nomxken ObITh 0(hOpMIIEH B BHI€ TEXHOIOTHUECKUX KapT. JKenarenbHO UCIIOIB30BaTh ONepaly-
oHHoe onucanue TII, conpoBoxaas ero KapTamu 3CKA30B.

4.1.1.15 Koncmpyxmopckas yacmo

Pa3nen BritouaeT B ce0s HEOOXOAMMBIE MAaTEPUAJIbl 10 MPOEKTUPOBAHUIO CIIELUAIBHBIX CPEJCTB TEX-
HOJIOTHUECKOT0 OCHateHus. [Ipu mpoeKTHpOBaHUN YCTaHOBOYHOT'O PUCTIOCOOIEHUSI HEOOXOAUMO PUBECTH
ciy>)keO0HOe Ha3HayeHHE MPUCIIOCOOJICHUSI; pAaCUETHYIO CXeMYy (CXeMy aKTHUBHBIX CHJI M peakIuil onop, Aeil-
CTBYIOIIIMX HA 3arOTOBKY); pacyeT CHJI 3aKHUMa; pacueT MPUBO/IA MpHcnocoOieHus. Pacyer Ha TOYHOCTH A0J-
KEH MPOU3BOJUTHCS UCXO/sI U3 TOUHOCTHBIX TPeOOBaHUN K 00pabaThIBa€MON 3arOTOBKE Ha OCHOBE pacdera
Y aHaJIN3a KOHCTPYKTOPCKUX Pa3MEPHBIX LIETEH.

KoHcTpykius cnenuaibHOro KOHTPOJIBHOTO yCTpOWCTBa pa3pabaThiBaeTcs JUIsl YCIOBUN KpPYIHO-Ce-
PUITHOTO WJIM MaccOBOTO NMPOU3BOACTBA. [Ipn MenKkocepuilHOM XapakTepe ITPOU3BOJICTBA CIENAYET OPUEHTH-
poBaTbCsl Ha MPUMEHEHNE YHHUBEPCAIBbHBIX CPEJICTB U3MEPEHUs (B TOM YHCIE U LIYMOBBIX U3MEPUTEIbHBIX
rosnioBok Ha KM u mHorouenesbix ctankax ¢ UIIY). B KOHCTpYKTOPCKO# 4acTH MOKET ObITh TaKXe MPOou3-
BEJICH pacyeT CHEeHaJIbHOTO PEXYIIEr0o UHCTPYMEHTA, HECTAaHAAPTHOTO BCIIOMOIaTeIbHOTO MHCTPYMEHTA U
T.IL

4.1.1.16 Vnpasnarowas npoecpamma ons cmanka ¢ 11V

Paznen 1omkeH BBIMOIHATHCS C UCHOJIb30BAHUEM JIBYX CIIOCOOOB COCTaBJIEHUS MPOTPaMM: PYYHOTO U
aBTOMATHU3MPOBAaHHOTO ¢ Hcronb3oBanreM CAM-cuctem. B HeM HE0OX0aMMO pa3paboTaTh YIPaBIISIFOIIYIO
porpamMMy JJIsi OTHOTO M3 TEXHOJIOTHYECKUX Mepexo0B, 0 00paboTKe CI0XHOM moBepxHOCTH. [Ipu sTOM
ClIeIyeT MPUBECTH pacueTHO-TexHoJoruueckyro kapty (PTK) u xoapl mporpamMmsl ¢ pacimu@poBKoil Ux mo-
KaJIpOBOT'O COAEPKAHUS.

4.1.1.17 Ymounenue muna npouzeoocmaa

Heo6xoanMo Ha ocHOBe ompeseneHust KodpPHUIMEeHTa 3aKpeIuIeHUs] ONepaiil yTOUHUTh TUI MPOU3-
BojIcTBa. Eciiu OH HE coBMaiaeT ¢ MPUHATHIM paHee, TO B MOSCHUTEIBHOMN 3alKCKe CIeAyeT HaMETUTh BO3-
MO’KHBIE U3MEHEHMSI B TEXHOJIOTMYECKOM IIPOLIECCE.

4.1.1.18 IIpoexmuposanue yuacmka (yexa)

JlaHHBIN pa3/ien BBIIOIHSETCS, ECIM COOTBETCTBYIOLINE YKAa3aHUS COAEPKATCS B 3aJaHUH HA IPOEKTH-
poBanue. OH JOJKEH COJEPKaTh HEOOXOAMMBIE PACUETHI MO OMPEACIICHUIO MOTPEOHOTO YHCIIa €IMHHUI]
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oOopynoBaHus, Tomaaei u T.1. [Ipu 3ToM Bce pacyeTsl B yCIOBUSX CEpUHHOTO MPOU3BOACTBA JOJIKHBI OT-
HOCHTCS K HOMEHKJIAaType Aetaneit (MuHuMyM 3). JlaHHBIC TTO TPYJOEMKOCTH CJIETYeT ONPEACIsAThH Ha OCHOBE
YKPYIHEHHBIX TaHHBIX. [Ipy npoekTHpoBaHUM THOKMX aBTOMATH3UPOBAHHBIX Y4aCTKOB HEOOXOAMMO HUCIIOJIb-
30BaTh PE3YJILTATHI pa0OTHI C MPOTPAMMHBIM CpelIcTBOM «Kackaay, U MPUBECTH JaHHBIE MO IIUKIOrpaMMaM
pabotsl astementoB ['TIC.

4.1.1.19 Dxonomuueckas yacmo

Pa3nen BbIMOIHSETCS B COOTBETCTBUU C PEKOMEHJIALUSMU KOHCYJIbTaHTAa MO SKOHOMHYECKON YacTu.
[Tpu 5TOM ONpeAENAIOTCS: TEXHOIOTHYecKast ce0ECTOMMOCTh M3TOTOBJICHUS JETaIH, TM00 TEXHOIOTHYeCKas
ce0ecTOMMOCTh M3TOTOBJICHUS AETald MO BapuaHTaM, JHU00 SKOHOMUYECKHE MOKA3aTeIH MPOSKTUPYEMOIo
y4acTKa.

4.1.1.20 Hayuno-uccrnedosamenvckasn uwacmo (CneyuanivHas 4uacmo)

JlaHHBIN pa3aesn BHINOIHSAETCS TOJBKO HA OCHOBE MJIM CAMOCTOSITENILHBIX HAYYHBIX UCCIICOBAHUHN WIIH
0030pa COCTOsSIHMSI CTIeHaIbHOTO Boripoca u3 3ananus Ha BKP. Orta wacte BKP nomkna mokazats yMeHue
o0yyaroIerocs paboTaTh CO CIIEUAIBHOM, B TOM YKCIIE, C IEPUOJMUECKOM TUTepaTypoil. B Hel nokeH ObITh
MIPOM3BE/ICH aHAIN3 aKTYyaJbHOU MPOOIEeMbI U3 TEOPUH U NMPAKTUKUA MalIMHOCTpoeHus. [Ipu uznoxxenuu pas-
7ie7ia HeA0MYCTUMO OIPaHUYUTHCS 0030pOM KaKoro-JImO0 BOIIPOCa, a TAKXKE MPUBOJAUTH OOIIEN3BECTHBIE CBE-
JeHus U3 yueOHo nuteparypbl. Pa3zaen momkeH, 3akaHYMBaTHCS BbIBOJAAMU. Bompocsl Hay4HO-KCCIe10Ba-
TEJIbCKOM YacTh 0053aTENbHO JJOJKHBI OBITh OPraHUYECKH CBsA3aHbI ¢ TeMaThkoi BKP.

Broimonnennas BKP nomkHa 3akaHYMBaTHCS 3aKIIOUEHUEM, COJIEPKAIIM BBIBOJIBI U OCHOBHBIE PE3YJib-
TaThl pabOTHI.

4.1.2 I'paduueckas 4acThb

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

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

JlanHblit ToKyMeHT odopmitsieTcs 00s3aTenbHo U conepkut 2D u 3D npencrasienue netanu; B ciiydae
CYIIECTBEHHBIX JOPAOOTOK KOHCTPYKITUH, CBSI3aHHBIX C YTOYHCHUEM HOPM TOYHOCTH HJIU C YITYYIICHUEM TeX-
HOJIOTUYHOCTH JETaJH JIMCT BXOJUT B 00IIIee YHCIIO JIMCTOB. B mpounx ciydasix JHCT ABiseTcs nHbopMaIu-
OHHBIM U HE BKITIOYAETCs B 001Iee KOJIMYECTBO JIUCTOB.

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

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

4.1.2.3 Cxembl mexnonocuveckux Hanadox (3 — 4 nucra)

CxeMbl JOMHKHBI 1aBaTh MOJHOE MPEICTaBIeHHE O pa3pabOTaHHOM TEXHOJIOTHMUYECKOM mporecce. Jlis
KQKJI0T0 M3 TEXHOJIOTHYECKHX IePEX010B HEOOXOIMMO MPEICTABUTH 3aTOTOBKY, PEXKYIIHI HHCTPYMEHT, Tpa-
€KTOPHIO €T0 OTHOCUTEIHFHOTO MePEMEIICHHUS, TAKXKE JJIs IEPBOTO MEPEX0/ia CIEeyeT YKa3aTh JIEMEHTHI yCTa-
HOBOYHOTO Iipucrnioco0ienuns. CTeneHp NeTaanu3aiy MPUCTIOCOOICHUS JODKHA 1aBaTh MPEICTABICHHE O BO3-
MOKHOCTH pealiu3allii BBIOPaHHOM cXxeMbl 0a3MpOBaHMs U HAJEKHOM 3aKperyIeHuH 3aroToBku. Bemomora-
TeIBHBIA HHCTPYMEHT (OIMPAaBKH, MATPOHBI MIEPEXOAHBIC BTYJIKH | T.I1.) HE CJIETYET TyOIUpOBaTh, IPEICTaB-
JSTh A THCTPYMEHTOB Pa3IMYHOTO TUTIA.

4.1.2.4 Mapwpymmuwiii mexnonocuueckuil npoyecc (1-2 nucra)

Odopmnsiercs B Buae Tabauibl. MoskeT ObITh BBIIIOJIHEH MO0 HECKOJIBKUM BapuaHTaM: CpaBHEHHE 06a30-
BOH M IPOEKTHOM TEXHOJOTUY; pa3pabOTaHHbII TEXHOJIOTUYECKUI IPOILeCcC; pa3pabOTaHHbIE BAPUAHTHI TEX-
HOJIOTUYECKOTO Tpoliecca. B Tabnuiie 10MKHBI OBITH MPEACTABICHBl: HAMMEHOBAHUE U COJIEpP)KaHUE Orepa-
IIUH, ONIEPAIIMOHHBIN ICKU3 CO CXEMOH 0a3MpOBaHMS, UCIIOIB3yeMOe 000pyAOBaHHE, TPYAOEMKOCTh 110 OTIe-
parusaM U cyMMapHasl.

4.1.2.5 Vemanosounoe npucnocobnenue (1 — 2 nucra)

COopounsrii ueprex u 3-D monens npucnocobaeHus: ¢ HEOOXOIUMBIMU pa3MepaMu M TEXHHYECKUMU
TpeOoBaHUAMHU. UNCIIO BUIOB pa3pe30B CEUCHHUI YCTAHABIUBACTCS pa3pabOTUYMKOM, TPH ITOM YEpTEX JI0JI-
KEH COJIep KaTh MOJHYIO M OAHO3HAYHYIO0 HH(OpMAIHIO 0 KOHCTpYKIHH. [IpoekTupoBanue npucnocobaeHme
JOJKHO TIPOU3BOJUTHCS B cpenie cOopku kakoi-mbo CAD-cucreMsl.

4.1.2.6 CneyuanvHolil pexcyuui unu cnomozamenvuviti uncmpymernm (1 mucr)

4.1.2.7 Hayuno-uccredosamenvckas wacmo (1 mucr).

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

4.1.2.8 ITnanuposka yuacmka (nexa) (1 mucr)

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

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

4.2 IlopsiioK BBINOJHEHUS BHINYCKHOH KBAJIN(PHKANMOHHON PadoThl

Tembl BKP cBoasITCSl K IBYM OCHOBHBIM HANPABJICHUSIM:

- KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00eCeyeHre MPoLecca U3TOTOBICHUS IETaIH MAIIMHOCTPOCHUS;

- UCCJIEJOBAHUE HOBOM TEXHOJIOTMU M3TOTOBJICHUS WJIM MOBBIIIEHUS OTIEJIBHBIX CBOMCTB M3ZEIUSA Ma-
IIUHOCTPOCHHS.

Kaxplii cTy1eHT, HaunHasi Co BTOPOro Kypca, HodydaeT OJIaHK — 3a/1aHue, BKJIIOYAOILee 3a1aHue K Kyp-
COBBIM ITPOEKTaM U paboTaM, a TaK)Ke WHAWBUAYAILHBIM 33/IaHUSM T10 YETHIPEM JUCIMILIMHAM (IIPUTIOKEHUE
A):

- [IporpammHoOe obOecrieueHrne aBTOMATH3UPOBAHHOTO IPOEKTUPOBAHMS;

- [IpoekTrpoBaHuEe CTAaHOYHON TEXHOJOTUMYECKOW OCHACTKH;

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

- TexHOnIOrUsA MalIMHOCTPOCHHS.

Pa3zpaboTka Takoro GiaHka MpPOJMKTOBAHA HEOOXOJMMOCTHIO BBIIIOJHEHHUS CKBO3HOIO 3a/IaHUS IO
JUCLUIUIMHAM, JIEKaIUM B OCHOBE BBIITYCKHOHN KBAJIN(UKALUOHHONW PAOOTHI.

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

B cooTBeTcTBHM € TeMOW BBITYCKHOW KBAIU()UKAMOHHOW pabOTHl €€ PYyKOBOJUTEH BBIJAET BBITYCK-
HUKy 3a1anue Ha BKP, yrBepkaenHoe 3aBenyromum kadenpoil, ¢ ykazanuem cpoka okoHuanus (IIpuinosxe-
nue b). O1o 3ananue Bmecte ¢ BKP npencrasnsercs nepex 3ammroii B I'OK.

3aBenyroumii kadenpoit TMMCK ycTaHaBiaMBaeT CpOKU MEPUOAMUECKOTO OTYETA BBIITYCKHHKA I10 BbI-
noniHeHno BKP. B ycTaHOBIIEHHBIE CPOKHM BBITYCKHUK OTYUTBIBACTCS MEPE] PYKOBOAUTEIEM H 3aBEAYIOIINM
kadenpoii, kKoTopble (PUKCUPYIOT cTeneHb (1poueHT) roroBHocTH BKP 1 oTpakaroT 3T0 B IpoTOKOJIE 3aBEy-
o1ero kadeapoi.

BKP BbInonHsercst Ha 0CHOBE ITyOOKOIro U3y4eHUs IUTepaTyphl IO CIeHUaIbHOCTH (y4eOHUKOB, yueo-
HBIX TOCOOUH, MOHOTpaduil, IEPUOTUIECCKOH JIUTEPATYPHI, )KYPHAIOB, HOPMATUBHOM JIUTEpaTypHl U T.11.). Pe-
KOMEHJALMIO 110 CIIMCKY TaKOW JIMTEPaTypbl MOYKHO IOJYYUTb BO BPEMs KOHCYJIBTALMM Y PYKOBOJUTEIIS.
Kpome Toro, HeoOx01umMyIo HH(POPMAITUIO MOYKHO MOJTYYHTH Y CIICUATEHO HA3HAYEHHBIX KOHCYJIBTAaHTOB 110
oTnenbHbIM pasznenam BKP — skoHOMHYECKOM, TEXHOIOTMYECKON 4acTH, KOHCTPYKTOPCKOM 4acTu, Iporpam-
MupoBanue o0padoTku Ha crankax ¢ UITY u konTponsHOl oneparuu. KoHCynbTaHTBI IPOBEPSIOT COOTBET-
CTBYIOLIYIO YaCTh BBIIOJIHAEMOM BBIIYCKHOM paOOThI U CTABAT Ha HEH CBOIO MOJIUCH.

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

3a npunsaThie B BKP pemienus u 3a npaBUiIbHOCTh BCEX JAHHBIX OTBEYAET BBITYCKHUK — aBTOP BBITYCK-
HOW KBaJTM(PUKAIIMOHHOHN paboTBhI.

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

3axonuenHas BKP, noanucanHas Ha TUTYJIBHOM JINCTE BBITYCKHUKOM, PYKOBOJIUTENIEM U KOHCYJIbTaH-
TaMH BMECTE C OT3bIBOM PYKOBOJIUTENS MPEACTABISIETCS HAa MOJIUCH 3aBeyIOLIeMy Kadeapoi.

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

- pacrnopspKeHHe JUPEKTopa ASPOKOCMUYECKOTO MHCTUTYTa O JOMYCKE K 3alluTe O0y4arouuxcs,
YCIIEIIHO MPOUIEIIINX BCE ATAIlbl, yCTAHOBJIEHHbIE 00pa30BaTeIbHON MPOTPaMMOii;

- oguH 3k3emiugp BKP B cOpourtopoBanHoM BuUjE;

- 0T3bIB pyKoBoautens o BKP;

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

4.3 IlopsAoK 321U THI BHIMYCKHON KBAJM(PUKAIMOHHON PadoThI

3ammra BKP npoucxoaut my6auuno. OHa HOCHT XapakTep AUCKYCCHU M NMPOUCXOAMUT B OOCTAHOBKE
BBICOKOH TpeOOBATEIHHOCTH U MPUHIUITHATIBHOCTH; OOCTOATEILHOMY aHAJIU3Y JTOJIKHBI IOJBEPraThCs JOCTO-
BEPHOCTb 1 0OOCHOBAHHOCTh BCEX BBIBOJIOB M PEKOMEHJIAIMM, coepkaiuxcs B pabore. Kpome uineHoB sk-
3aMEHAlMOHHOM KOMHMCCUUM Ha 3allUTe >KeJlaTeapbHO npucyrcTtBue pykooautens BKP, a takke BO3MOXKHO
IIPUCYTCTBUE JAPYTUX CTYAECHTOB, IIPENIOJABATENIEH U aJMUHUCTPALUU.
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3acemanue ['ocymapcTBeHHOM dK3ameHannoHHoW komuccnu (I'9K) HaunmHaeTcs ¢ Toro, 4To ceKperaph
OOBSIBIISICT O 3alllUTe, YKa3bIBas ee Ha3BaHUE, (PaMIIINIO, UMSI, OTYECTBO €€ aBTOPA, a TAKXKE JOKJIAIBIBACT O
HJINYMK HEOOXOAMMBIX B Jielie JOKYMEHTOB, MepeaeT npeacenarento 3akoHueHHyro BKP u Bce HeoO6xonu-
MBbI€ MaTepHaJIbl, TOCIIE YeT0 00yJaIOUIHiCs MoJIydaeT coBo s qoknaaa. [Ipumeuanue — B 'OK MoryT ObITh
IIPEJICTaBJICHBI TAK)KE NHBIE MATEPHUAJIbI, XapaKTEPU3YIOIIME HAYUYHYIO U IPAKTUYECKYIO [ICHHOCTD BBIIIOJIHEH-
Hoi BKP — negarnsle crateu o teme BKP, 1okymMeHThI, yka3siBaronue Ha npaktuieckoe npuMenenue BKP,
MaKeThI U T.J.

3amurta BKP npoBoautcs Ha oTkpeiToM 3acenanun 'OK ¢ yuactuem He MeHee JBYX TpeTeill cocTaBa
komuccuu. 3amura BKP MoxkeT npoBoanuTCs Kak B YHUBEPCUTETE, TaK U HA NIPEANIPUATHUAX, B YUPEIKICHUIX
Y OpraHu3alMsX, A1 KOTOPhIX TeMaThka 3amuaemslx BKP npencrasiser HaydHbIN WIK IPAKTUYECKANM UH-
Tepec.

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

ITocne okoHuyanus noknana dieHs! I'OK 3agar0T BOIIPOCHL, KOTOPBIE CEKPETAPh 3aIIMCBIBAET BMECTE C
OTBE€TaMH B IPOTOKOJI. HiieHsl ['0OCy1apCTBEHHON 3K3aMEHAMOHHOW KOMUCCHUH U JIMLA, ITPUIJIALIEHHBIE HA
3alIUTy, B YCTHOH (hopMe MOTYT 3a/1aBaTh JIt0ObIe BOIPOCHI 110 IpobiieMaM, 3aTpOHYThIM B padore. OTBeyast
Ha BOIPOCHI, HY’KHO KacaThCsl TOJIBKO CYIIECTBA Ji€N1a. 3aTEM CEKPETaph 3aUMTHIBAET OT3bIB PYKOBOJUTEIS.

[IponomxutenbHOCTh 3amuThl 0H0NM BKP, kak npaBuio, He 10/KHA npeBbimath 30 MUH.

4.4 Kputepum oleHMBAaHHUS BbINYCKHON KBAJIN(PUKAIMOHHOMH PadoThI

Pesynbratel 3ammtel BKP onpenenstorces oneHKaMu «OTIIMYHOY, «XOPOILIOY, «yAOBIETBOPUTEILHOY,
«HEY/IOBJIETBOPUTENBbHO». OLEHKH «OTIUYHO», «XOPOLIO», «yJOBIETBOPUTEIIHHO» O3HAYalOT YCIIELIHOE
IIPOXO’KICHHUE rOCYIapCTBEHHOIO aTTECTALlMOHHOIO UCIIBITAHUS.

IIpn onpenenenun ouenkn BKP npuHuMaroTcss BO BHUMaHHME YPOBEHb TEOPETUYECKOM, HAy4YHOH M
IIPAKTUYECKOM MMOJTOTOBKH BBIITYCKHUKOB, UX IPO(PECCHOHATBHOM OTOTOBICHHOCTH B COOTBETCTBUU C Tpe-
6oBanmsivu ®I'OC BO, ycraHoBIIEHHBIE KaK Ha OCHOBE aHaJIM3a KauecTBa BeimosHeHHOH BKP, Tak 1 Bo Bpems
ee 3auThl. Tak OLICHMBAIOTCS aKTyaJIbHOCTh U BaKHOCTb TeMbl BKP 11 Hayku u nmpousBozacTBa, HaIu4ne
myOJIMKanui A1t ©1300peTeH i 10 3alUIaeMOi TeMe, TPOBEICHUE IKCTIEPUMEHTAIBHBIX, JIAOOPATOPHBIX HITH
IIPOMBIIIICHHBIX UCTIBITAHUH, TMYHOE yJacTHE BBIITYCKHUKA B Pa3pabOTKe U NPUHATHH IPOSKTHBIX TEXHUYE-
CKHX PEILICHHM.

Onenka BKP cTyneHTOB IpOM3BOIUTCS 1O CIEAYIOINUM KPUTEPUAM:

- OIIEHKA «OTJIMYHO» BBICTABIISETCS CTYACHTY, €CIIM MOKa3aJl OONbIIONW 00BEM BBITIOJIHEHHBIX padoT;
TUIIOBBIMH IIPUMEPAMH TaKUX PaOboT SBISIOTCS - HATYPHbIE UCIIBITAHUS HA 000PY/JOBAHUU WJIM BHIYHCIIUTEINb-
HBII SKCIIEPUMEHT; MHTEPECHBIE pelleHus B cenuanbHon yactu BKP, a Taxke 1okas3an cBoMMU OTBETaMH HA
BOIPOCHI KOMUCCHH, YTO OH INIyOoko W mpouHo ycBouna OII; ncuepnsiBatolie, mociae1oBaTeabHO, YeTKO U
JIOTUYECKH CTPOMHO M3J1araeT MaTepHuall, yMEeT TECHO YBS3bIBATh TEOPHIO C IPAKTUKOW; HE 3aTPYIHSETCA C
OTBETaMM Ha IMpOOJIEMHO-OpUEHTHPOBAHHBIE BOMPOCHL; MPABHILHO 000CHOBBIBAET NPUHSATHIE PEIICHUS, BJla-
JIeeT pa3HOCTOPOHHUMH HaBbIKAMH U IIPUEMAaMH BBIITOJIHEHUS MHKEHEPHBIX 337124,

- OLICHKA «XOPOILIO» BBICTABISAETCS CTYJCHTY, €CJIM MoKa3aJl He0OX0IMMBbIN 00beM BBIITOJIHEHHBIX pa-
00T, a TaKKe JI0Ka3aja CBOUMU OTBETaMH Ha BOIIPOCHI KOMHUCCHH, YTO OH IIYOOKO U mpo4Ho ycouui OII; mo-
CJIEIOBATEIBLHO, YETKO U JIOTHYECKH CTPOMHO U3JIaracT MaTepuai, yMeeT TECHO YBA3bIBATh TEOPUIO C IIPAKTH-
KOH; He 3aTpyAHsIETCS ¢ OTBETaMH Ha MPOOJIEMHO-OPUEHTHUPOBAHHBIE BOIPOCHI; MPAaBUIBHO 0OOCHOBBIBAET
IIPUHSATHIE PELICHUS;

- OLIEHKA «yJIOBJIETBOPUTEIbHOY BHICTABIISIETCS CTYAEHTY, €CJIM MOKa3al He0OX0AUMbIN 00bEM BBITION-
HEHHBIX paboT, HO OTBETaMHU Ha BOMPOCHI KOMHCCUHM HE MOXET MOJIHO PACKPBITh CYIIHOCTb BBITOJTHEHHOM
paboThI; HEMOCIEA0BATEIBHO U3JIaraeT MaTepral, He YMEET TECHO YBSI3bIBATh TEOPUIO C MPAKTUKON; 3aTpyI-
HSIETCS C OTBETAMM Ha MPOOJIEeMHO-OpUEHTUPOBAHHBIE BOIIPOCHL; JOMYCKAaeT OIIHMOKA B 000CHOBaHUU MPUHS-
TBIX PEHICHUN;

- OLIEHKA «HEY/I0BJIETBOPUTEIIBHOY BBICTABIIAETCS CTYAEHTY, eciau npeactaBui BKP, Ho He oTBeTH Ha
BOIIPOCHI KOMHUCCHUU 110 TeMe BbINMoJHeHHO BKP.

Kaxaplit n3 unenos ' DK MokeT HcIIob30BaTh IPOTOKOJ, KOTOPBIH 3aIl0IHSIETCS UM IIPY BBICTABICHUH
orieHOK. OIIEHKH BBICTABIAIOTCS B KOHIlEe 3acefaHusi ['DK OTKpBITBIM rojlocOBaHHWEM MPOCTHIM OOJIBLINH-

CTBOM. Pe3yJ'IBTaTBI 3alllUThI BKP 00BSBISIOTCS B TOT K€ JACHDb ITOCJIC O(I)OpMJ'ICHI/I}I IMMPOTOKOJIa 3aCCAaHUA
I'OK.
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Bremyexnwky, samurusmemy BKP, pemennem I'DK unpucsansaetcs xpammbukamus Gakalasp no
Hanpasineduo 15.03.05 Koncmpyxmopceko-mexnosozuyeckoe obecnedenue MQuiuHOCMPOUMEIbHbX RPOUS-
go0cme, TPoGUMo Texnonozus MaUUROCMPOeHUR W BPYIACTC IMILIOM.

AunioM ¢ OTTHYIHEM BHIIACTCH BLUIYCKHHKY TIPH O;THOBPEMEHHOM COOIIONEHUH CENYIOMHX YCTOBHIM:
BCC OLCHKH, VKA3aHHEIE B MPANOKCHHE K HHUITIOMY, ABIAROTCA ONCHKaMH «OTIMYHO» H EXOPOIIO»; BCC
OLCHKH I10 Pe3Y.ILTATAM rOCY/IapCTREHHON HTOIOBOMH ATTECTAIIMH ABISIOTCH OICHKAMM «OTIMYHOR, KOTHYE-
CTBO OIEHOK «OTIHYHOY, BKIIOYAad OLEHKH TO PEe3yJ/ILTaTaM rocyJapcTBeHHOW MTOrOBON arrccrauuu, co-
cTaBnAeT He MeHee 75 % 0T 00MIero KoIuYecTBa ONEHOK, YKA3aHHbIX B NPUIOKERHH K JIATIIOMY.

Kaxnan zaumma BemMycKHOH KpaiMHKalHOEHON paboThl M ¢laya rocymapcTBEHHOrO 3K3aMCHA
O0hOPMIIIETCs OTAENBHBIMHE ITPOTOKONAMH. B o1HX NPOTOKONAX YKA3LIBAIOTCH KOTMHECTREHHEIC IIOKA3ATCIM
paboThl; 0TMEYACTCH 001Ias XapaKTePHCTHKA OTBETOE 00YYAIOIIErocs; MHCHHUE IIPeICeIaTens KOMACCHH 1
1€HOB KOMHCCHH; VKA3bIBAIOTCS BEIIBICHHBIE HEIOCTATKH B NOATOTORKE 00YYAIOMIErocs; JemaeTcs 3anuch
0 NPHCBOGHHH COOTBEICIBYIOLICH KBATHOWKANNM M PEKOMEHIANMAX KOMHCCHH. [IpOTOKOILI MOTHCHRA-
H0TCH NpeaceaaTeneM W WICHAMH KOMUCCHH. -

Cexperaph KOMHCCHH B HENENBHLGE CPOK MOCHE TMOCACAHErO 3aCENaHUA OPOPMICHHBIC POTOKOIBI
nepeIaeT HaYalbHuKyY yyeOHO-MeToNHIecKoro yupaenesns. COTPYIHHKY y4eOHO-METOMUCCKOIO YIIPAB-
JICHUSA 110 aKTY TPHEMa-NepeAats MepefiaoT MPOTOKO/Ll COTNAcHo TpaduKy CIadd JOKYMEHTOB B apXMB.
BKP xpauuTtcsa B apXHBe YHUBEPCUTETA.
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nodnucs PaCURGPOSKD RGN
VHOTHOMOYEHHLH 10 KAYeCTRY Aspoxcocmuqegxoro,m{cm-wra
“leg AM. Yeproveosa
ncdnucs N PrCHUGPOsKa nodmic
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Ipuiioxkenne A
(cmpaBouHOE)

Kadenpa «TexHomoruss MalmmHOCTPOCHUS,
METau1000pabaThIBAIONINE CTAHKU U KOMIUIEKChD)

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

BbA30OBOE 34A/[AHHUHE
HA PACYETHO-IIPOEKTHPOBOYHBIE PAEOTbI

CTYIEHTY Becenogy Anexcandpy Heanosuuy

(aMuus, UM, OTYECTBO, FPyIIa

10 KypCaM JUCHMIIINH:

1. HpOZpClMMHOQ obecnevenue asmomamu3upoearHHoc0 NPOEKMuUpoearnusl
2.0cros6vl mexnono2uu MAUMUHOCMPOEHUA

3. Texnonoeus MAUWUHOCMPOEHUA

4, Cmanounas mexnono2uieckds OCHaACmKA

9. llpoepammuposarnue 0bpabomku Ha CMAHKAX C YUCTOBbIM NPOSDAMMHBIM YNPAGIeHUeM

WcxonHble naHHbIE

JcTallb

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

ITo nucuuruinHe «OCcHO8bL MEXHOI02UU MAUWUHOCIMPOECHUS)

pa3paboTarb: cneyuaibHoe npucnocodienue

1 Boinoinums ananu3 KORCMPYKUUU 0emany U mpedosanuil K ee u320mog1eHuio
2 Onpedenums mun npou3600cmea

3 Boinoanums ompadomky KOHCIMPYKYUU 0emanu Ha MexHoI02u4HOCHLb

4 Bviopambs 6ud ucxoO0Holi 3a20Mo6KU U Memoo ee u320maosaeHus

5 Boinoanumos 060cHo6anue u 6b100p MEXHO102UUECKUX Da3

6 Boiopams memoowvl u Konuuecmeo Heo0X00UMbIX nepexo006 00padomku

7 Boiopame cpedcmea mexnonozuuecko2o0 OCHAW|eHUus onepayuil

8 Chopmuposams mexnonocuueckuil mapuipym u32omosienus oemaneil

9 Pazpabomamo uepmesrtc 3a20mo6Ku ¢ MEeXHUYECKUMU MPEOOCAHUAMU K €€ U320N06IEHUI0 U mpeX-
MEPHOIL MOOebIo

[To nucuunnune «/Ipoexmuposanue cmano4HOU MEXHOLOSULECKOL 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 6bINOIHUMb PACUEH CUIL:

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. Boinoinumas uepmedic ¢ HEOOX00UMBIMU UOAMU U PA3PE3AMU

5. Ilpouszsecmu pacuem Ha MOYHOCHMY

[To nucuunnune «/Ipoepammuposanue 0opabomku Ha CMAHKAX C YUCTIOBbIM NPOCPAMMHBIM YHpaAsie-

HUuem»
paszpaboTarb:

1. Ynpasaawuwyro npozpammy Ha 00Ky U3 onepayuii

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

Ilo JUCHUITIINHE «Texnonocust MAUMUHOCMPOEHUAY

pazpabomamv: MexXHOI0ZUYECKUT NPOUECC UZOMOGTIEHUA 0emall

1 Bvloop ucxoouoi 3a20moeku

2 Boioop u o6ocnosanue mexnoyiocuueckux 0a3

3 @opmuposanue mapuipymnozo TI1

4 Boloop cpedcme mexHon02uiecKko20 0CHaAuleHus 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 11 Hukxumuna

MOAIHUCH

HpoeKmupoeaHue CMAHOYHOLU MEXHO-
JI02UYEeCKOU OCHACMKU

N.0. ®amunus

4. A. Cepecun

oA Ch

IIpoepammuposanue obpabomxu na
CMAHKAX € YUCTIOBbIM NPOSPAMMHBIM
ynpagneHuem

N.0. damumus

A. A. Tepenmoes

MOJIKCH N.0. damunus
Texnonocus mawunocmpoenus A.H. Ilonsaxos
MOJIKCH N.0. damunus
Pyxosooumens
BKP A.H. Ilonsaxos
MOAMNCH N.0. ®amumnus
Jlama evioauu 3a0anus « » 20 T.
3aoanue npunsan K UCNOJHEHUIO « » 20 r
A.U. Heanos
MOIIKCH N.0. damunus
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IMpuaoxenune b
(o0s13aTeIbHOE)

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

3AJJAHHUE
HA BBINOJIHEHUE BbINYCKHOI KBATH(PUKANMOHHONH PadoThI

Crynenty Ilerposoii Anacracum IOpbeBHe

(bamuus, UM, OTYECTBO

0 HarpaBIeHUIO MOAroToBKH  15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeYeHNEe MAIIHHO-
CTPOMTENBHBIX IIPOU3BOJICTB

KO, HQHUMCHOBaHHE

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

HIKHA"

2 Cpok cnauu cryaeatoM BKP « 30 » wmas 2020 r
3 Henp u 3amaunt BKP KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00eCTIeueHrE TIPON3BOICTBA JICTAIIN

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

TexHonmoruueckas NoAroToBKa ITPOU3BOJICTBA. HpOCKTI/IpOBaHI/Ie YCTaHOBOYHOI'O HpI/ICHOCO6HeHI/I${ u

KOHTPOJIbHOH oneparmu. PaspaboTka cneronpoca .

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 Texnomoru4ueckasi moAroToBka npomussoactsa aeramu 207-50-011 — «Kopmyc HuxHHI»

5.1.1 Ananu3 KOHCTPYKIMH JeTaJld U TpeOOBAaHUMN K €€ U3TOTOBJICHHUIO

5.1.2 Onpenenenue TMNa NPOU3BOJICTBA

5.1.3 OtpaboTKa KOHCTPYKIIMH JCTAIM Ha TEXHOJOTUYHOCTh

5.14 BBI60p BHJIa HCXOJHOM 3arOTOBKH U METOJIa €€ N3rOTOBJICHUS

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 Pa3MepHBbIi aHAJIN3 IPOEKTUPYEMOI0 TEXHOIOIMYECKOT 0 IIpoLecca

5.1.10 Ha3znauenue pexxuMoB 00paboTKU

5.1.11 HopmupoBaHM€e TEXHOIOTHYECKOI0 IIpoLecca

5.1.12 Pa3paboTka ynpaBJsiFOIei TpOrpaMMbI

5.1.13 IlpoekTHpoBaHUE YCTAHOBOYHOI'O MPUCIIOCOOICHHS U KOHTPOJIBHOM onepariu

5.1.14 PacueT U IpOEKTUPOBAHUE YCTAHOBOYHOI'O MPUCIIOCOOICHUS

5.1.15 IIpoekTupoBaHue KOHTPOJIBHOMN ONEepalun

- 5.1.16 CneuBorpoc

5.1.17 Texuuko-3xoHOMHUYECKOE 000cHOBaHe BKP

5.1.18 3akmrouenue

5.1.19 Crircok MCcnojib30BaHHBIX HCTOYHUKOB

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 nananku cranka ¢ UITY Ha 06paboTKy meranu Alx]
6.5 IlpucnocoGeHre yCTaHOBOYHOE Alx]
6.6 CxeMa KOHTPOJIs A2x1
6.7 Cnenpomnpoc Alxl
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 TepentbeB A.A.
7.3 KonTpospHast oneparus Kamenes C.B.
JlaTa BBIIAYM M TIOJy4EHUS 3aJaHUS
PykoBoautens BKP  « » 20 T A.A. Ceperun

CryneHT « » 20 r.

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

A.1O. IletpoBa

I[aTa BBITIOJITHCHUA CTYACHTOM 3a/laHUA KOHCYJIbTaHTa

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

P.P. PaxMatyiuinn

MHULMAJIbL, (haMUITust

A.A. TepeuTtbeB

OKOHOMHMYECKAs YaCThb _ « » 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

UHUNHUATEL, GaMuIHs
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