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1 O01mMe moJ10KeHu s

[lenpro rocy1apCTBEHHON UTOTOBOM aTTECTALIMU SIBISIETCS YCTAHOBJICHUE COOTBETCTBUS PE3YyIbTAaTOB
OCBOCHHS  OOydJaromuMucs  oOpa3oBaTelbHOM  MporpaMMbl, pa3paboranHoir B OpeHOyprckom
rOCy/IapCTBEHHOM YHUBEPCHUTETE COOTBETCTBYIOIIUM TpeOoBaHusM DenepaqbHOTO TOCYAapCTBEHHOTO
oOpasoBarenbHOro cranmapra Boiciiero odpazopanus (OPI'OC BO) u oneHKH ypoBHS MOATOTOBJICHHOCTH
BBIITYCKHHUKA K CAMOCTOSITEIIbHOM MPOQeCCHOHATBHOMN IeATeThHOCTH.

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 OCHOBBI TO3ZHAHUS U +
JIOTMYECKOTO MBILIJICHHSI, METObI HAYYHOI'O IO3HAHUS, B TOM
YHCJI€ METO/Ibl CUCTEMHOIO aHAJIN3A, JUIsl PEIICHUS
NIOCTaBJICHHBIX 3a/]a4

VYK-1-B-2 OcymiecTBisieT KpUTUYECKHI aHaIu3 U CUHTE3 +
UH(pOpMaLIKK, TOJIyYeHHON U3 pa3HbIX HCTOYHUKOB
YK-1-B-3 [lonumaeT 0CHOBHBIE 3aKOHOMEPHOCTH U TJIaBHBIE +

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 /ISl PELICHHUS TIOCTaBICHHBIX
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 +
MHPOBO33PEHUECKYIO MO3UILIHAIO C ONTOPO 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,
HMEIOIINXCSl PeCYPCOB M OTPaHUYeHUId

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

YK-2-B-2 ®opmynupyeT 1nenu u 3a1a4u MpoeKTa, +
CTPYKTYpPHUPYET 3Tallbl IPOLEcca OpraHU3alui IPOEKTHOM

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 /I 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
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Bun rocynapctBeHHOTO
HCIBITaHUSA, B XOJ€ KOTOPOTO
npoBepseTcsi chOpMUPOBAHHOCTD

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

METOAMK KOHTPOJIA U3/1eJIMid MAIIMHOCTPOECHUSI HU3KOW U
CpeaHel CJI0KHOCTH

[TK*-10-B-1 Ucnonb3yeT cpencTBa u3MepeHust J1JIst + +
MIPOBEJICHUS KOHTPOJIS TApaMETPOB U3JICITHIA MATHHOCTPOCHUS
HU3KOH U CpeIHEN CII0KHOCTH, U3TOTABIMBAEMBIX Ha PA0OYHMX
MecTax

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

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

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

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

[1K*-11-B-1 IIpoektupyer KOHCTPYKIIUU HECTOKHBIX U3EIUN + +
aJJINTUBHOTO NPOU3BOJICTBA

[1K*-11-B-2 3HaeT 10CTOMHCTBA U HEJOCTATKU PA3IMUHBIX + +
METO/IOB aTUTUBHBIX MPOU3BOJICTB

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

I[IK*- |Cnoco0eH K NpoeKTHPOBAHUIO TEXHOJIOTHYECKOI0 + +
12 OCHAIICHUs Pa00YMX MeCT MeXaH000padaTbIBaIOIIEro
NPOU3BOACTBA

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

[TK*-12-B-2 Pa3zpabaTbiBaeT TeXHUYECKHUE 3a/I1aHUS HA + +
MPOSKTUPOBAHUE OCHACTKH M HECTAHIAPTHOT'O 000PYIOBaAHUS
pabounx MecT MexaHo0OpabaTHIBAIOIIETO MPON3BOICTBA

[1K*-12-B-3 Pa3pabarbIBaeT TeXHUYECKHE 33/TaHUS HA + +
POEKTHPOBAHUE CPE/ICTB aBTOMATHU3AIIUN U MEXaHU3AIIUH
pabounX MECT MEXaHO0OpabaTHIBAIOIIETO MTPOU3BOJICTBA
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OO11asi TPyJOEMKOCTh TOCYJAapCTBEHHOH HMTOrOBOW aTTECTAI[MM COCTABISECT 6 3aYETHBIX CIMHUIL
(216 akagemMHUYECKUX YaCOB).

2 CTpyKTYypa rocyiapcTBeHHOH UTOTOBOM aTTecTaluu

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

- N0020MOBKA K cOaye U coava 20Cy0apCmeeHH020 IK3AMEHA,;

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

3 Coaep:xaHue rocy1apcTBEeHHOr0 3K3aMeHa

3.1 OcHOBHBIE TUCUHMILJIMHBI 00Pa30BaTeJIbHOI MPOrpaMMbl U BONIPOCHI, Pe3YJbTATHI 0CBOEHMSI
KOTOPBIX MMEIOT ompeae/siioniee 3Ha4eHne JJasi NpogecCHOHAIbHON 1esiTeJIbHOCTH BBIMYCKHUKA W
o0ecnieyuBaloT (GopMHPOBaHME COOTBETCTBYIOIIMX KOMIIETEHIIM, NpoBepsieMbIX B IpoLecce
roCyJ1apCcTBEHHOI0 IK3aMeHa

«b1./J1.b.4 be3zonacnocmb jHcu3HeOesmenbHOCHU)

coomeemcmeyioujue komnemenyuu: OIIK-4

[ToHsATHS «OMACHOCTBY, «0€30MaCHOCTbY. Buibl onmacHOCTE!: IPUPOIHBIE, AHTPOIIOTCHHBIE, TEXHOTeH-
HbIe, TIo0anbHbIe CrcTeMbl Oe3omacHoCTH. Bpen, yiep0, puck — BUIBI U XapaKTepUCTHKH. Upe3BbruaiiHbie
CUTYyallUU — MIOHSATHE, OCHOBHBIE BU/IbI. [IpHUMHBI IPOSBICHHS ONTACHOCTH. AKCHOMBI 0€30I1aCHOCTH JKHU3HE-
JeSTebHOCTH. MECTO U poJib 0€30IIaCHOCTH B IMPEAMETHOM 00J1acTH U MPOPECCHOHATBHON
nesrenbHOCcTU. [lonarue TexHocgepsl. CTpykTypa TexHOC(hEps! U €€ OCHOBHBIX KOMIOHEHTOB. Kpurepuu u
napameTpsl 0€30MaCHOCTH TeXHOC(EpHl. BUIbI M MCTOUHUKN OCHOBHBIX OIACHOCTEH TEXHOC(EpH U €€ OT-
JeTIbHBIX KOMIIOHEHTOB. Kiaccudukanus HeraTuBHbBIX (paKTOPOB MPUPOIHOTO, AHTPOIIOTEHHOTO U TEXHOI'€H-
HOT'O MPOMCXO0KJIeHUs. BpenHble u onacHble HeraTuBHbIE akTophl. [IpenenbHO-10MyCcTUMBbIE YPOBHU OIac-
HBIX U BpeJIHBIX (PaKTOPOB — OCHOBHBIE BUJIbl U IPUYMHBI YCTaHOBIEHUS. [lapameTpsl, XapaKTepUCTUKH OC-
HOBHBIX BPEIHBIX U OMACHBIX ()aKTOPOB CPEIbl OOMTAHHUS YETOBEKa M OCHOBHBIX KOMIOHEHTOB TEXHOC(EPHI.
Bo3zeiicTBue OCHOBHBIX HEaTUBHBIX (PAKTOPOB HA YEJIOBEKA U MX MPEAEIbHO-A0IYyCTUMbIE YPOBHH.
3amuTa 4enoBeKa U cpesibl OOMTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOTHOTO, aHTPOIIOTEHHOTO U
TEXHOTE€HHOI'O IIPOUCX0KAeHUSA. OCHOBHBIE IPUHLUIIBI 3aIUTHI OT ONTacHOCTENH. CUCTEMBI U METOBI 3aLIUThI
YeJlI0OBeKa U OKPYKaoIEl cpe/ibl OT OCHOBHBIX BHJIOB OIIACHOT'O M BPEIHOTO BO3JIEHCTBUS MPUPOIAHOIO, aH-
TPOIIOI€HHOT'0 ¥ TEXHOTEHHOIO MPOMCXO0KAEHUS. MEeTO bl KOHTPOJISI U MOHUTOPUHIA ONTACHBIX U HETaTUBHBIX
(dakTopoB. MeTozbl onpeaeneHus 30H IeHCTBUS HETaTUBHBIX (PaKTOPOB U UX YPOBHEM.

UpesBbluaiiHble CUTYAllMM U METObI 3aIIUTHI B YCIOBUAX MX peann3auuu. [lopaxaromue GpakTopbl
HCTOYHUKOB YpE3BBIYANHBIX CUTYallM TEXHOTEHHOI'O XapakTepa. XapaKTepuCTHKa Mopaxaromux (GakTopoB
MCTOYHHUKOB UpE3BBIYaWHBIX CUTYAIUI IPUPOJHOTO XapakTepa. MeTo bl MPOrHO3MPOBAHUS U OLIEHKH 00cTa-
HOBKH IIPH Ype3BBIYANHBIX cUTyalusiX. [IpuHIKIIEI ¥ c1TOCOOBI MOBBIIEHUS] YCTOWYMBOCTH (DYHKIIMOHUPOBA-
HUS 00OBEKTOB B UPE3BbIUYANHBIX CUTYAIUIX.

«b1./1.b.15.2 MamemamuuecKkuii anaius

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

Nel BBenenne B MaTeMaTHYECKHIT aHATH3

OcCHOBHBIE TOHATHS TEOPUH MHOMKECTB.

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

Ne2 JIn¢pdepennuaibHoe ncuncaeHue GyHKIUH 0OTHOM epeMeHHOMH

Huddepenunansl 1 npon3BoAHble: TUhdepeHIUPYEMOCTh (GYHKIIUU B TOUKE; TPOU3BOIHAS B TOUKE,
middepeHian ¥ UX TEOMETPUUYECKHI cMbIci; npaBwia auddepenuupoBanus; auddepeHunpoBanue
CIIO)KHBIX, HESIBHBIX U MapaMEeTpUYEeCcKH 3aJaHHbIX (QyHKIHH. OCHOBHbBIE TeopeMbl AU(PepeHInanbHOrOo
HCYMCIIEHUS U UX NPUIIokKeHUs: TeopeMbl Posus, Jlarpanka n Kommn. ITpasuino Jlonurans.
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Ne3 Ilpumenenue auddepeHIUATBHOIO HMCYMCIAEHUS I  HccaeaoBaHuss (QyHKHuUil u
NMOCTPOeHUus rpapuKoB

[Ipu3Hak MOHOTOHHOCTH (YHKIMM, SKCTPEMYMbl (YHKLIMH, HAXOXKICHHWE HauOOJBLIEro U
HAaMMEHBIIETO 3HaYCHUH (PYHKUMH; BBITYKIOCTh (DYHKIIMHU, TOUYKH Mepernda; acMMOTOThI Tpaduka QyHKIUA.
OOw1as cxeMa uccieoBaHus (GYHKIMU U IOCTPOEHUS ee Tpaduka.

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

NeS ®yHKIMM HECKOIbKHX NePEeMEHHbIX
@OyHKIMU MHOTHX NIEPEMEHHBIX: MPEEIIbl, HEIPEPbIBHOCTh; CBOWCTBA HENPEPBIBHBIX QYHKIMI; Tuddepen-
[[MaJl ¥ YaCTHBIC NMPOU3BOHBIE (DYHKIIMM MHOTUX IEPEMEHHBIX; TPOU3BOIHAS M0 HANPABICHHUIO; TPAJUECHT;
J0CTaToO4HOE ycioBue fudpepeHuupyeMoctu; 1uddpepeHunpoBaHue CI0KHBIX (GYHKIUI; YaCTHbBIE IIPO-
M3BOJHBIC BBICIIUX MOPSAKOB; SKCTPEMYM (YHKIUU JIBYX MEPEMEHHBIX.

Ne6 YucsioBbie 1 GyHKIMOHATbHBIE PSAAbI

UucnoBble psbl: CXOAUMOCTh U CyMMa YHCIIOBOTO pAlia; Kputepuil Koiu; 3HaKOMOCTOSIHHbBIE PSIIbI;
npu3Haku cxoaumoctu JlanamOepa, Koy, nHTErpanbHbIil IpU3HAK CXOAMMOCTH; pu3HaK Jlelonuma; ad-
COJIFOTHAS ¥ YCJIOBHAs CXOJMMOCTD; OII€palliy HAJl PsIIaMH.

QOYHKIIMOHAIBHBIE PAIbI, pPaBHOMEpPHas CXOJUMOCTb, IPU3HAKM PABHOMEPHOHW CXOAMMOCTH;
CTETIEHHBIC PS/IbI, MOWICHHOE MHTErpupoBanue U auddepeHnrpoBanne CTENIEHHBIX PsIoB; psin Teitnopa;
pas3lioKEeHUuEe 3JIEMEHTApHbIX (YHKIHUM B CTENEHHbIE pPsAbl; OLEHKa ¢ nomoibio (opmynsl Teitnopa
MOTPEUTHOCTH MPH 3aMeHe (YHKIIMH MHOTOWICHOM; IPUMEHEHUE PAIOB K MPUOIMKEHHBIM BBIUUCIICHUSIM.

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

Ne8 TuddepenunanbHbie ypaBHEHUA

OcHoBHble noHATHS. [l depennranbable ypaBHeHUs nepBoro nopsaka. Auddepenunansusie ypas-
HEHUS BBICIIUX MOPSJIKOB, AOMYyCKaollue NoHWKeHue nopsaka. Juddepenuuanbasie ypaBHEHNs BTOPOTO
NopsiiKa ¢ MOCTOSTHHBIMU K03 punimentamu. JInneitHble HeOAHOPOAHBIE MU depeHIInaTbHbIE YPAaBHEHHUS.

Ne9 Teopust moJis

CkassipHbIE U BEKTOPHBIE ITOJIA.

Nel0 Teopusi BeposiTHOCTeH

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

JIucKkpeTHbIE CilydaiiHble BEJIMUUHBI, PSII PACTIPEEIICHNs, MAaTEMAaTUUYECKOE OKUJAaHUE, TUCTIEPCHSI,
CpelHee KBaJpaTH4YeCKOe OTKJIOHeHHE. HempepbiBHbIE CitydaliHble BenM4MHBL. DYHKIHS paclpeeseHus,
middepennanbHas  QyHKLIUSA, MaTeMaTHYeCKOe OXHMIaHHe, AMCIIEpPCHs, CpeldHee KBaJpaTHUecKoe
oTKJIOHeHHe. Buasl pacnpenenenuii. HopmanbHoe pacnpeeneHye u ero cBONCTBO. 3aKOH OONbIINX YHCE.

Nell MaremaTn4eckasi CTATHCTHKA

Crarucrtuka. 3aaya MaTeMaTH4YECKOW CTaTUCTUKU. ['eHepanbHas COBOKYITHOCTh M BbIOOpKa. Bapua-
UOHHBIN psa. CTaTucTHUECKOe pacipeenenne. Omnupudeckas GyHkuus pacnpeaeneHus. [lonuron u ru-
crorpaMMa. CTaTUCTUYECKOE OLIEHUBAHUE MTApaMETPOB pacupenesieHus. JJoBepuTenbHbI HHTEPBAI U JOBE-
pUTENIbHASL BEPOATHOCTh. J[OBEPUTENBHBIE UHTEPBAJIBI AJIs [1apaMETPOB CIy4allHON BEJIMYMHBI, paclpese-
JIEHHOW M0 HOpMaJIbHOMY 3aKoHY. CTaTUCTUYECKHE METOIbI 00pabOTKU HKCIIEPUMEHTAIBHBIX JAHHBIX.

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

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

[Ipeamer TKM. OO6mas xapakTepucTUKa METAUTyprHUecKuX mporieccoB. OTHEYNMOpHBIE MaTepHAIbI,
TOIINBO, (utockl. IIponsBoacTBo yyryHa. CyImHOCTh JOMEHHOro mporecca. [IpoayKThl JOMEHHOTO MpOu3-
BOJICTBA U UX IPUMEHEHHE.
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[IpousBoacTBo ctanu. CylHOCTh Mpoliecca nepeeia yyryHa B ctaib. [logydeHue ctanu B MapTEHOB-
CKHUX Te4aX, KUCIOPOIAHBIX KOHBEPTOPAX, dJeKTpornedax. Pa3nuBka cranu u moixydeHue ciuTtkoB. CrocoOsb
MTOBBIIICHNS KaYeCTBA CTaJIH.

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

2 OCHOBBI JIUTEHHOTO TIPOU3BOCTBA.

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

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

Jlutelinple craBel U UX CcBOMCTBA. M3roToBIIEHME OTJIMBOK M3 YyryHa, CTaJIM, CIUIABOB HA OCHOBE
MEJIH, ATFOMUHUS, Mardus. TeXHUYECKUI KOHTPOJIb B TUTEUHOM IPOU3BOICTBE.

3 OCHOBBI 00PAOOTKH METANIOB JaBJICHUEM.

OO0mmas xapakTepucTuka 00pabOoTKH METaUIOB AaBiieHreM. DaKTOPBhI, BIUSIONINE HA MJIACTHYHOCTH Me-
Tayia. TeMriepaTypHblii nHTEpBai 00padboTku naBieHueM. OcHoBHBIC BUibl OM/I.

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

[Torydenue ¢acoHHbIX 00beMHBI H3aenui. KoBka. OcHOBHBIC omnepanuu KoBku. OOopymoBaHue s
koBkH. OO0beMHas mramnoBka. CyIIHOCTh U pa3HOBUAHOCTh 00beMHOM mTaMnoBku. O6opyaoBaHue it 00b-
€MHOM IITaMIIOBKU: MOJIOTHI, IPECCHI, TOPU30HTAIIbHO-KOBOYHBIC MAIIIUHBI.

[Tomyuenue u3aenuii U3 IMCTOBOro U (acOHHOTO mpokaTa. Jlucrosas mramnoBka. PaznenurensHsie u
dopmonsmMensitonme oneparun. OOIacTH MPUMEHEHHS TPOLIECCOB JIMCTOBOW INITAMIOBKH. PaauanbHoe
o0XxaTHe U HaKaTKa.

4 OCHOBBI CBAPOYHOTO NPOU3BO/ICTBA.

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

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

Caapka oy ciioeM (iroca. CBapka B 3aIIMTHOM Ta3e. DIIEKTPOIIIaKoBas cBapka. [itasmennast cBapka.
DnexTpoHHO-Ty4YeBas cBapka. KontakTHas cBapka. ['a3oBast cBapka MeTanioB. TepMuyeckue crnocoObl pe3ku
MeTayuta (Ta30KUCIOpOAHAs, TUIa3MeHHas, ja3epHas). [laiika u HammaBka. TeXHMUECKHl KOHTPOJIb B
CBapOYHOM IIPOU3BOJICTBE.

5 OCHOBBI TEXHOJIOTHH TOTYYEHHUs MOPOIIKOBBIX, KOMIO3UIIMOHHBIX U HEMETAUIMUECKUX MaTepUaIoB.
OCHOBBI TEXHOJIOTUHU MTOPOIIKOBON METAJLTypTHUH.

Crioco06bI TPOU3BOCTBA U 00JIACTh TPUMEHEHUS U3JIETTUN U3 KOMITO3UITHOHHBIX MaTEPHUAJIOB.
CriocoOsI MPOU3BOJICTBA M 00JIACTH IPUMEHEHUS U3/IENINi U3 MOJMMEPHBIX MaTepPHAIIOB.
NsroroBnenune n3aenuii u3 pe3MHOBBIX TEXHUYECKUX MATEPHAIIOB.

6 OCHOBBI TEXHOJIOTHH 00paOOTKH METAIIIOB PE3aHUEM.

OcHoBHBIE METOIBI 00pabOTKU pe3anueM. J[Brkenus pezanus. [Iporecc crpyxkkoodOpa3zoBanus. fBie-
HUS, COITPOBOKIAIOIINE MPOIECC pe3aHus. M3HOC pexxyliero nHCTpyMeHTa. BiausiHue cMa304HO-0XJaxaaro-
1IEH KUIKOCTH Ha MPOLECC PE3aHUSL.

Knaccudukanus Metamiopexxymux craHkoB. HazHaueHue, TeXHOJIOTHYECKHE BO3MOKHOCTH U KJIaCCH-
(buKaIus CTaHKOB TOKAPHOM TPYIITIBL.

HaznaueHue, TeXHOJIOTHUECKHE BOZMOKHOCTH M KIIaCCU(PUKAILINS CTAHKOB CBEPIUIHHO-PACTOUHOM TPYIITIHL.
®dusznyeckas CyImHOCTh U 0COOEHHOCTH Mpolecca nutndoBaHus. AOpasuBHbIE MaTepUalbl.
HaznaueHue, TeXHOJIOTHUECKHE BOZMOKHOCTH (pe3epoBaHUSI.

«b1./1.5.26 Hopmupoganue mounocmu 6 MauiuHOCMPOECHUUY

coomsemcmayowue komnemenyuu: OIIK-7-8
CranpmapTuzanusi OCHOBHBIX HOPM B3aMMo3aMeHseMOCTH. OCHOBHBIE CBEJEHHsS O B3aMMO3aMEHSIEMOCTH,
CTaHJApPTH3AIMH ¥ TEXHUIECKUX M3MepeHusIX. OOmIre MOHATHS OCHOBHBIX HOPM B3aMMO3aMEHSIEMOCTH: TOY-
HOCTB, TOTPELIHOCTh U3roTOBIEHUS. Bupl norpemnocreit 00padoTku. [IpuurHbI MOSBIEHUS TOTPETHOCTEH
reOMETPHUECKUX MTapaMeTPOB PIEMEHTOB JeTaneld. Bumbl B3anM0o3aMeHsIeMOCTH.
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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
pAacIoyioKeHMs! IOBEPXHOCTEMH, yciIoBHBIe 0003HaueHus. CyMMapHbIe OTKJIOHEHUS U JOITyCKH (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. [lapamMeTpsI A1 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 coeqnHeHnil. CoennHenus mnoHounsle. [Tocanku mimo-
HOYHBIX COCTUHEHUH. Y CIIOBHBIE 0003HAYCHHUS IIMTOHOK M HAHECEHUE pa3MepoB Ha yepTexax. CoequHeHus
nunuessle. [IpsmoOounblie nunneBbie coequHenus. [locanku npsMoOOUHBIX NUIMIEBBIX COSTUHEHUI.
OBOJILBEHTHBIE IIIULEBbIE coequHEHUS. [locaaky 3BOJBBEHTHBIX IITUIEBBIX COSAUHEHUN. 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. [locagku nomMNHUKOB KaueHus. BeiOop mosielt 10nmycKoB U OCAI0K MOJIIMITHUKOBBIX KOJIEIL.
HopwMmbl TouHOoCTH pe3b00BBIX coeqrHeHui. Pa3HOBUIHOCTH Pe3b0OBBIX coelnHeHul 1 pe3b0. OCHOBHBIE
napaMeTpsl WIMHAPHIECKUX pe3b0. OOIIIe TPUHITUITB 00eCIIeYeHUsT B3aUMO3aMEHIEMOCTH IMITHHIpUYEe-
cKux pe3b0. Jlomycku u mocaaku MeTpuueckux pe3b0d. Obo3HaueHne pe3b0OBBIX COSAMHEHUN HA YePTEkKaX.

JlomycKu yIiioB U IOCaJKH KOHMYECKUX COeUHEHUM. JIOIMyCKH Ha yIiIOBBIE pa3Mepsl. Buibl koHnye-
CKUX COEJMHEHUH U DKCIUTyaTallMOHHbIC TpeOOBaHMs K HUM. B3aMOCBSI3b MEXy OTKJIOHEHHUSIMH T€OMET-
PHUYECKHX NTapaAMETPOB KOHUYECKUX coeAMHEHUM. J[0oIyCKN Ha KOHYCBhl. MeToabl U CpencTBa KOHTPOIIS KO-
HUYECKHUX COETMHEHMI.

B3aumo3ameHsieMocTh 1 HOPMBbI TOUHOCTH 3yOUaThIX U UepBsSUHbIX Nepenad. Knaccudukanus 3ydua-
TBIX NIepeay, HIKCIUTyaTallMOHHbIE U TOUHOCTHBIE TpeboBaHusa. CrucreMa J0MyCKOB ISl IUTUHAPUIECKIX
3yOuarbix nepenad. Konnueckue 3youaTsie nepenadyn. YepBsuHbIE IepeIavH.

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

coomeemcmeyiowue komnemenyuu: OIK-7-8

1 OcHoBHBbIe OHATHSA U onpeneeHusi Conepkanue JUCHUILTUHBL "OCHOBBI TEXHOJIOTHH MallllHO-
crpoenus". MainHa, Kak 00beKT Mpou3BoACTBa. [IpON3BOACTBEHHBINH U TEXHOJIOIMYECKHH MPOLECCHI, €ro
sTanbl. TeXHoNornyecKkas XxapakTepucTHKa pa3IMuHbIX TUIIOB Ipou3BocTBa. [loka3arenu kauecTBa MallIUHBbI.
[TapameTppl TOUHOCTH MalIMHBI, AeTand. CTaTUCTUYECKUE METOJbI HCCIIEN0BAaHUS TOYHOCTU TEXHOJIOTNYE-
CKOH ONEpALNH.

2 OcHoBbl Teopuu 0azupoBanus [1o0KEeHH TEOPETUUECKON MEXAHUKH, COCTaBJISAIOLINE OCHOBY
teopun O0azuposanus. [Tonstus: "0a3upoBanue", "6a3a", "onopHas Touka", "kommiekt 6a3". Kinaccudukanus
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 pasmepHbIX Leneil PazMepHbie e Kak OTPaKEHHE OOBEKTUBHBIX 3aKOHOMEPHOCTEH B
KOHCTPYKILIMU MalllMHbI, B Ipoliecce ee coznanus. [Tonarue pazmepnoii nenu. Knaccudukamus pasmepHbIX
ueneil. ®opmMupoBaHue MOrpeNIHOCTE 3aMBIKAIONIETO 3BE€HA. 3aJjaul pacuera pa3MEepHBIX Lienei: mpsimas,
obpatHast. MeToauKa peieHus npsMoi 1 00paTHOM 3a1aun pacyera. MeTo bl JOCTHKEHHSI TOUHOCTH 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 BOZHNKHOBEHUS NOTPENTHOCTEN
cOOpOUYHBIX MPOLECCOB. BinsiHue cBA3M MEXy TOUHOCTHIO ()OPMBI U OTHOCUTEJBHOTO PACIIONIOKEHHS T10-
BEPXHOCTEH U BEIMYMHON PACCTOSIHUI MEXIy MOBEPXHOCTIMHU. BiinsHuEe BETMUNHBI U NTOCIIE0BATEILHOCTH
MPUIIOKEHUS CHIT 32)KMMa Ha TOUHOCTh COOPKH, YMEHbBILIEHHE 3TOT0 BIUAHUS. BinsHue Ha TOYHOCTH COOPKH
MoMalaHusl HOCTOPOHHUX MPEIMETOB B CTBIKM MEX]Y JeTalIIMU, TEMIIEPAaTypHBIX AeQopMaliuii.

5 O0ecneuenne kayecTBa AeTajIeil B Mpolecce UX H3roTOBJIeHUs Tpu 3Tana TeEXHOJIOTHYECKOM Orle-
paruu. dopMmupoBaHHE MOTPEUIHOCTH YCTAHOBKM W INMYTH €€ yMeHbIIeHUs. [IpuunHbl BO3HUKHOBEHUS
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MOTPEIIHOCTH CTaTUYECKON HACTPOMKH. YTpaBI€HUE TOYHOCTHIO CTATUYECKOW HACTPOWKHU. BiusiHue xect-
KOCTH TE€XHOJIOTHYECKOM CHCTEMBbI, BUOPAINi, COCTOSIHUS PEXKYIIETO HHCTPYMEHTa Ha TOYHOCTh 00pabOTKH.
AJIan TUBHOE yIpaBJICHHE 00PabOTKOM.

6 OcHOBBI Ppa3palOTKU TEXHOJOIMYEeCKHUX MPOLECCOB H3IrOTOBJEHHN AeTajeil 3agauu
MIPOEKTUPOBAHMS TEXHOJIOTMUECKUX IPOILIECCOB HM3TOTOBIICHUS JeTaneil. TeXHONIOTMYHOCTh KOHCTPYKIIMU
uznenusi. BeiOop MCXOIHBIX 3aroToBOK. BwIOOp TexHOmormyeckux 6a3. OmpeneneHue BHIOB 00paOOTKH.
dopmupoBaHuE TEXHOJIOTHYeckux onepanuii. OpopmiieHre TEXHOIOIHYECKOM T0KyMEHTalUH.

7 OcHOBHbIE MOJIOKEHUS] PA3MEPHOr0 AHAJM32 TEXHOJOIMYeCKHUX IMPOLECCOB H3rOTOBJIEHHUS
aerajeid OCHOBHBIC LI€JM M 3a/la4ll pPa3MEpPHOro aHainu3a. TeXHOJOTMYEeCKHe ONEepallOHHBbIE pa3MEpHbIE
1eny. Y TOYHEHUE IOHATUH 3aMBIKAIOIIEr0 U COCTABIIAIONIErO 3BeHa. Bubl 3a/1a4 pacueTa TEXHOJIOTHYECKUX
OTIEepaIMOHHBIX Pa3MEPHBIX LIENei: MPOeKTHas U MPOBEPOUHasl.

8 PacyeT TeXHOJIOrMYeCKUX pa3MepHbIX Leneli Perenue npoekTHOM 3a/1aun pacueTa TeXHOJIOTHYe-
CKOI1 pa3MepHOil IIenH ¢ 3aMBIKAIOLIIM 3BEHOM MPUITYCKOM. Perienne npoeKTHON 3a/1auil pacyeTa TEXHOJIO-
IMYECKOM pa3MEpHOH LN C 3aMBIKaIOIIUM 3BEHOM pazMepoM. KoppeKkTrpoBKka TEXHOJIOTMYECKOT0 IIpoLiecca
VIS TOCTHKEHUS TpeOyeMO TOUHOCTH JIeTaNH.

9 OnpenesieHne pa3MepHbIX NAPAMeTPOB 3BeHbEB TEXHOJIOTHYECKHX pa3MepHbIX nemneii OcooObie
3BEHbS] TEXHOJIOTUYECKUX PA3MEPHBIX 11Tl : 3BEHbsI PUITYCKH, 3B€HbSI OTKIIOHEHUM PacIOI0KEHUSs, 3BEHbS
paanychl IMIMHAPUYECKUX MOBEPXHOCTEN. Onpesenennue pa3MepHbIX apaMeTPOB 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 3aMbIKAIOIUX 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 TexHojornyeckue OCHOBbI CHU:KeHHsI ce0ectommMocTu. BpeMeHnHble CcBSI3M B
Npou3BoOJACTBEHHOM Tpouecce CokpaieHue pacxogoB Ha Martepuaibl. CokpalleHHe pacxoJ0B Ha
3apaboTHyr0 1aty. CokpalmieHne pacxo10B Ha 000pyI0BaHUE, HHCTPYMEHT, SJIEKTPOIHEPruio. 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)

coomseemcmaytoujue Komnemenyuu (011 66100pa ocHosHvix oucyuniun): OIIK-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. Hcnonb30BaHNE CUCTEM aBTOMATH3UPOBAHHOTO TPOEKTUPOBAHUS
CucreMbl aBTOMaTU3UPOBAHHOTO NMPOEKTUPOBAHUS, CPEICTBA TPEXMEPHOIO MOJIEIUPOBAHUS, IByXMEPHBIE
CHCTEMbl, OCHOBHBIEC HAlPaBJICHUs aBTOMATU3allu1 NH)KEHEpHO-TpaduuecKux padoT, Co3laHue YepTekKa.

3. OcHOBBI pabOTHI B CHCTEMaX aBTOMAaTU3WPOBAHHOHN pa3pabOTKH YepTexeit
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
MeTobI TOCTPOEHUS MPOCTHIX Tel. MeTo/Ibl MOCTPOEHUS CIOKHBIX Tell. PenakTupoBaHue 00bEKTOB B TPEX-
MEpHOM IIPOCTpaHcTBe. Busyanusaius B TpeXMEpHOM MTPOCTPAHCTBE.

7. BBezneHue B aBTOMAaTU3UPOBaHHYIO cucteMy npoektupoBanus KOMITAC-3D
[Tonp3oBarensckuii HHTEpdEIC 1 HACTPOITKK cucTeMbl. THCTpyMeHTanbHbIE TaHEeIN; OCHOBHBIC TTOHATHS 2D
u 3D monenupoBanus; HacTpoiika KOMITAC noa KOHKpETHOTO M0JIb30BATENs; TEOMETPUUECKHE TPUMU-
TUBBI U paboTa C HUMH.
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8. HByxmepnoe yepuenue B KOMITAC-3D
®opMHpOBaHUE MIPAMOIMHENHBIX TEOMETPUYECKUX IPUMUTUBOB. POPMUPOBAHNE KPUBOJIUHENHBIX TEOMET-
pUYECKUX IPUMHUTUBOB. [ 'eomeTpuueckue B3auMocBsizu 00bekToB. llITpuxoBka u 3anuBka. Coznanue pas-
MepHBIX Hagnuced. O003HaueHHs Ha YyepTeke. AHHOTHPOBAHUE YepTexa. Vcronp30BaHie PEKUMOB BbI-
60opa 00bekTOB. PegakTupoBaHue ¢ UCIIOJIb30BAaHUE XapaKTepHBIX Touek. PazmepHas Mmonuduxanus o0bek-
TOB C UCIIOJIb30BAHUE CIIEIUATBHBIX KOMaHI. MeTo/1bl N3MEHEHHUS TIOJ0KEHUSI OOBEKTOB.

9. TeepnorenbHoe moaenupoBanue B KOMITAC-3D
dopmoobpazyrommue onepanuu (mocTpoeHue Aeraneit). BecromorarenbHas reoMeTpus U TpEXMEpHbIE KpH-
Bble. CBOICTBA TpeXMEPHBIX 00bEKTOB. O0IIMEe PEKOMEHJAINH 110 TOCTPOSHUIO TPEXMEPHBIX MOJIETICH.

10. Co3nmaHue acCOIMaTUBHOTO YepTexa
Coznanue craHJapTHRIX BUAOB. YpasieHue BuaamMu. OdopMieHne yeprexa: IpOCTaHOBKA pa3MepoB, Iie-
POXOBATOCTH, OMYCKOB (hOPMBI, TEXHHUECKUX TPeOOBaHMIA. 3arI0THEHNE OCHOBHOM HAJINCH.

11. Bemoanenue coopouyHoro 2D-yepreka u co3manue crenudukanumn
Brimonnenue coopouynoro 2D-ueprexa. @opMupoBanue crielupUKaIUy B pyYHOMH IOTyaBTOMAaTHYECKOM
peXHUMAaXx.

12. Tloctpoenue 3D-cOopox
[Toctpoenue coopouHoii equHuIbL. JJoOaBIeHne KOMIIOHEHTA U3 ¢ailia, KONUPOBAHUEM CTaHJAPTHBIX U3Jle-
nui. 3alaHie B3aMMHOTIO MOJIOKEHUS KOMIIOHEHTOB. PeakTupoBanue koMmrnoHeHToB. [IpoBepka nepeceue-
HUN KOMIIOHEHTOB.

13. CucTteMbl reOMEeTpUIECKOTO MOICTHPOBAHNUS
Haznauenue cucrem reomerpudeckoro MoaenupoBanus. Knaccudukaius cucreM reoMeTpuuecKoro MoJie-
JIMPOBAHUS: CUCTEMBI KAPKACHOT'0, TIOBEPXHOCTHOI'O U TBEPAOTENBHOI'O MOJIETUPOBAHUS.

14. OG6mue QyHKIIUU CUCTEM TBEPAOTEILHOTO MOJICITUPOBAHUS
OyHKUMM co3aHus IPUMUTUBOB. bynesckue onepauun. 3ameranue. CkUHHUHT. CKpyIJIeHUE UK IUIaBHOE
comnpsixenue. [Tonuarue. OOBEKTHO-OPUEHTHPOBAHHOE MOJiepoBanne. Moaenuposanue rpanuil. [lapa-
METPUUYECKOE MOEIINPOBAHHUE.

15. CrpykTypa npeacTaBieHus: JaHHBIX B CUCTEMaX TBEPIOTENbHOTO MOJIEIUPOBAHHUS
HepeBo konctpyupoBanus (nepeBo CGS). Ctpykrypa nanasix B-Rep (rpannunoe npencrasinenue). CTpyk-
TYpBI IEKOMIIO3UIIMOHHON MOJIENIN: BOKCEIbHOE MPEICTaBICHNE, IPECTABICHUE OKTAHTHOTO JepeBa, sue-
€4HOE MPECTABIICHUE.

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

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

18. Kpatkue cBeieHHs O IPEACTABICHNN KPUBBIX U MIOBEPXHOCTEH B CUCTEMaX T'€OMETPUUECKOr0 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 Cucmemovl agmomamu3upo8anno20 nPOEeKmMupo8anus mexHo102u4ecKux npoueccos»

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

Paspen 1 Iloxxonmpl K aBTOMAaTW3UPOBAHHOMY IPOEKTHPOBAHUIO TEXHOJOTMYECKHX IIPOLECCOB
ITpobnembl aBTOMATH3aIMK MPOEKTUPOBAHUS TEXHOJIOIMUYECKUX IMpoleccoB. MeToa aHanu3a (agpecaryn).
Meton cunTe3a. MeTo1 IpsiIMOro (11ajgoroBOro) MpoeKTUPOBAHUS

Pazpnen 2 Opranuzanus napopmannonnoro odecrneuenus CAIIP TII MudopmarmonHoe obecnieueHue
(UO) na ocuose 6ankoB nanHbix. MO Ha (daitnoBoit ocHoBe. TaONHIIBI PEIICHH U COOTBETCTBUM.

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

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

Pa3nen 5 Cucremsl aBromatusupoBanHoro nporpammuposanus YITY Ilonarue CAII UITY. Tunosas
ctpyktypa CAII UITY. OcHoBHbIE 3Tanbl pa3paOOTKU yHpaBisioleil nporpaMmsl ¢ ucnoib3oBanuem CAII
qIry.
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Pa3nen 6 IIpo6nemsr u nepcnektuBbl pa3Butus CAIIP [Ipo6ieMbr hopmann3anuu TEXHOJIOTHIECKUX
pemennii. O630p GYHKIIMOHATBHBIX BO3MOXKHOCTE coBpeMeHHBIXx CAIIP TII. TIpobGnemsl mepemauu
nHpopMmanuu Mexay cucremamu. @opmatsl ipeacTaBiaeHus napopmaruu. [lonstue CALS-TexHomoruu

«b1./1.5.33 IIpoekmuposanue cmano4HOll MEXHOI02UYECKOU OCHACMKUW)

coomeemcmayrouue komnemenyuu: OITK-9

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

Paznen 2 Buapl TexHomorndeckoi ocHacTku: Kitaccudukanus 0CHACTKU 1O CTETICHH CIISIHATN3aIIHH.
[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 TOYHOCTH U CHJI 3aKpeIuieHus: PacyeT TOUHOCTH yCTaHOBKH 3aTOTOBOK
B IMPUCIOCOOJEHUSAX: B MpPU3ME, Ha OMNpaBKe, Ha IJIOCKOCTU. THUIOBBIE YCTaHOBOYHBIE CXeMbl. Pacuer
AJIEMEHTAPHBIX 32)KUMHBIX YCTPOUCTB. CXEMBbI KOHTPOJISL.

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

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

Paznen 7 Bpibop u pacuéTr CHIIOBBIX MEXaHU3MOB. YTOYHEHHBIN PACUET 3JIEMEHTAPHBIX 3a’KUMHBIX
MEXaHU3MOB. Pacuér »sieKTpoMeXaHMYeCKUX, I[HEBMAaTUYECKUX, TUAPABINYECKUX 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 JIMHUI.

«b1./1.b.34 Opzanusauus npou3zeo0cmea u mexHUKO-IKOHOMUYECKUTI AHANU3 MEXHOI0ZUYECKUX
npoueccoe»

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

Nel Hay4yHble 0CHOBBI OpPraHu3anuu Npou3soacTea. Oprann3anus NPpoM3BoOJACTBA KaK 00J1aCTh
HAYYHOI'0 3HAHUSA: (PYHKIMH, NOJACHCTEMbI, 3AKOHbI M IPHUHLMIIBI.

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

Ne 2 TIpon3BoACTBEHHBIN NPOLECC U OCHOBHbIC IPHHIIMIIBI €I0 OPraHU3AIHUH.

Hayunbple npuHIUNBI OpraHM3ali IPOLECCOB Mpou3BoAcTBa. [IpocTpaHCTBEHHass OpraHu3aLus
MIPOM3BO/ICTBEHHBIX MpoleccoB. OpraHuszanus NpOU3BOJICTBEHHBIX POLIECCOB BO BpeMeHH. Turbl, (opMbl 1
METO/]Ibl OpraHu3aluy Ipon3BoAcTBa. Opranuzanys NOTOYHOIO IPOU3BO/ICTBA.

Ne 3 Opranu3anusi TeXHH4eCKOM MOATOTOBKH NPOU3BO/ICTBA.

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 MPOLYKIMHU, METPOJIOTUN U IATEHTOBEICHMSI, TIOATOTOBKU IIPOM3BOJICTBA HO-
BOH MPOJYKINH, IUTAHUPOBAHUS U y4eTa, KaJpoBOl M (PUHAHCOBOW /EATEIbHOCTH, COBITA TOTOBOM MPOAYK-
LUN.

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

[ToHsTHS M TOKa3aTeNM Ka4eCTBA MPOIYKIIMIO . DBOJIOLHS MPEACTABICHUN 0 KauecTBe. CHCTEMHBIN
MoJIX0/1 K obecriedeHnto kauecTBa B Poccuu u mexxayHapoabie cranaaptsl cepun MCO 9000 ITnanupoBanue
Ha MPEANpUaTUr (CYIIHOCTb, BUJbI HA YPOBHE MPEANpUITUS, OU3HEC-TNIAHUPOBAHUE, ONIEPATUBHO - IIPOU3-
BOJICTBEHHOE IIJIaHUpoBaHue). [ lnanupoBanne kauecTBa, 3a1auul aHupoBaHusl. OpraHu3allMiOHHbIE PE3EPBbI
MPEANPUITHS IPOU3BOACTBA. VI3ydeHHne COCTOSIHUS OpraHU3aliy MPOU3BOJICTBA.

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

[TpousBoacTBeHHas cucTeMa, €€ CyIHOCTh U cocTaB. Knaccugukanus 00beKTOB IPOU3BOICTBEH-
HOT'O MEHEKMEHTA Ha NpeanpuaTii. HayuHble HanpaBieHus: OpraHu3alyy TpyzAa epcoHasia Ha Ipeapus-
tuu. Pabouee Bpems kak (pakTop opranuzanuu Tpyzaa. MeTo sl HOpMUPOBAHUS TpyAa padodyunx u
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crieranuctoB. Opranuzanus padbounx mect. OCHOBHBIE BHJIBI MOTHBALIUH IIepcoHana. @OpMBbI 1 CHCTEMBI
OIJIaThI TPY/a PAOOTHUKOB.

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

coomeemcmayrowue komnemenyuu: [1K*-10

1 TocymapcTBeHHasi cucTeMa TNPUOOPOB W CPeICTB ABTOMATH3aLUMU, METPOJOTrHYecKHe
XapaKTepUCTHKHA

Knaccudukanus cpencTB U3MepeHus: M1 KOHTPOJIIS MO ONpeAesomuM npusHakam. Kiaccudukamms
ABTOMATUYECKUX U aBTOMATU3HPOBAHHBIX CPEJCTB KOHTPOJIA pa3MepoB. MeTpoornueckue XxapakTepucTUKU
CPEICTB U3MEpEeHHsI M KOHTPOJsi. OCOOEHHOCTH METPOJIOTHUECKUX XAPAKTEPHUCTUK aBTOMATH3WPOBAHHBIX
CPEICTB U3MepeHUs U KOHTpoJisi. KOCcTUpoBKa CpesicTB U3MEpPEHUSI.

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

CpenctBa nzmepenunii. O0001IeHHAs CTPYKTYpHAs CXeMa CPEeICTB U3MEpeHHsI U KOHTPOoJIs. [IpuHIunIIb!
MOCTPOCHHSI PUOOPOB, MCIIOJIB3YEMbIX B CPEACTBAX aKTHBHOTI'O M aBTOMATU3MPOBAHHOTO KOHTPOJIS. BriGOp
CPEZICTB U3MEPEHUS U KOHTPOJIA.

3 Bubl TeXHUYeCKMX U3MEPEeHUIl U KOHTPOJIsl, MOTPeIIHOCTh U3MepeHusl

Mertoasl n3mepenunii. Ilorpemnocts n3mepenus. Buael norpemnocreii. [lonpaBka, cXxoauMocTs U
BOCIIPOM3BOUMOCTh. CTaTH4ecKass U JUHAMHYECKAs MOTPEITHOCTh. TEeXHUYECKUH KOHTPOJIb. MeECTHBIA U
JTUCTAaHIIMOHHBIA KOHTpOJb. TexHudeckoe auarHoctupoBanue. McmbiTanue. OOBEKT M CPEICTBO TEXHU-
YeCKOro KOHTPOJIs. MeTo/1bl TEXHUYECKOI0 KOHTPOoJIs. BUJl 1 yCoBHS TEXHUUECKOTO KOHTPOJIS.

4 U3MepeHne U KOHTPOJIb FeOMETPUYECKHX BeJTHYUH

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

5 U3mepenne Temneparypbl

Knaccudukanus MeTonoB u MNpUOOPOB H3MEpPEHUs TemrmepaTypbl. TepMOMETphl pacIIUpeHus.
bumeraminueckue W JIUIATOMETPUYECKUE  TEPMOMETPHI. MaHoMeTprYecKue  TEPMOMETPHI.
TepmonpeoOpazoBaTenu CONPOTUBICHUS. TepModneKTpruueckue TepMOMETphl. [IMpomeTpsl CyMMapHOIo
(nonHoro) uznydenus. [lupomerpsl yacTUUHOrO U3MydeHUs. [IMpoMeTphl ClIEKTPaIbHOTO paclpeieeHusl.

6 U3mepenne MeXaHMYECKUX BeJIMYHH

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

7 U3Mepenne 1aBJIeHHs, YPOBHA U pacxoia

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

8 CpeacrBa aBTOMAaTHYECKOI0 KOHTPOJIA

[THeBMaTHUeCKHE CpeACcTBa U3MEPEHUSI. DIEKTPOKOHTAKTHBIE CPECTBA U3MEpEeHUs. IHTyKTUBHBIE U
€MKOCTHBIE cpelcTBa u3MepeHusa. MexanoTpoHbl. DOTO3IEKTpUUECKHE U PAIMOAKTUBHBIE U3MEPUTEIbHBIC
cpenctsa. Lludpossie npudopsl. KontponsHbie aBToMarhl. KoopinHaTHO-U3MEpUTENbHBIE MAILIUHBI.

«b1./1.B.3 Pexccywquii uncmpymenmy

coomseemcmaytowue komnemenyuu: [1IK*-4, 9

HucTpymeHTs! 0011ero Ha3HaueHus. Pe31ipl, X TUIIbI, Ha3HaYeHUE, 00J1aCTh IPUMEHEHHUs, KOHCTPYK-
THUBHBIE U TEOMETPUYECKHUE MTapaMeTphl pe3LioB. PopMbl 3aT0UKH pe31ioB. DacoHHbIE pe3Libl, X TUIIBI, HA3HAa-
4yeHue, o01acTh npuMeHeHus. JloctonHcTBa u HeiocTaTku. KOHCTpYKTHBHBIE M T€OMETPUUECKHE MTapaMeTphbl
(acOHHBIX TUCKOBBIX pe3LoB. [IPOTSKKH, UX THIIbI, HA3HAYEHUE, 00JIaCTh MPUMEHEHUs. JJocTOMHCTBA U He-
nocratku. Cxembl pezanusa. KOHCTpYKTHBHBIE M F€OMETpUUYECKHE MapaMeTphbl MPOTSKEK, UX Ha3HaueHUeE.
®pe3bl, UX TUIIBI, HA3HAYEHUE, 00J1acTh TpUMeHEeHHsI. KOHCTpYKTHBHBIE U T€OMETPUUECKHE TapaMeTphl, Ipo-
¢uib 3yoneB ¢pe3. Haboper ¢pes. Kpusbie 3aTeuioBanus. CriocoOsl 3aTeiioBanus. MHCTpyMeHT A oOpa-
OOTKHM OTBEpPCTUH, X THUIIBI HA3HAYCHHE, 00TIacTh MpuMeHeHus. Cepiia (CiupaibHbIe), IEPOBbIE, IIEHTPOBOY-
HBbI€, JIsl TTTyOOKOTO CBEPJICHHUS, UX THUIIbI, 00J1aCTh MpuMeHeHHs. KOHCTpyKTHUBHBIE U T€OMETPUUECKHE Mapa-
MeTpbl. MeTo/ bl 3aTOUKH CBEpil. 3eHKEPHI, UX TUIIBI, 00J1acTh NpUMeHEeHUs1. KOHCTPYKTHUBHBIE 1 FeOMETpUYe-
CKHEe TmapameTpbl, Npoduiab KaHaBoK. KoMOMHHMpOBaHHBIH MHCTPYMEHT Juisi 0OpabOTKHM 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, pe3p00Hape3HbIe TPeOeHKH, Pe3b00Ha-
pE3HBbIE TOJIOBKH, METYHKH, TUIAIIKH, UX TUIBI, Ha3HadeHHe. CXeMbl pe3aHus, KOHCTPYKTUBHBIC H T€OMETPH-
yeckue rnapamerpsl, Pe3p0oBbie ¢pesbl (IMCKOBbIe, TpebeHuYaThie U Ip.), TUIIbI, Ha3HaueHue. KoHCTpyKTHB-
HbIe 0COOEHHOCTH. IHCTPYMEHT /il BBIIABIMBAHUS W HAKaTBIBaHUS Pe3bObI (OeccTpyKeUHBIE METUHUKH,
pe3b0OHaKaTHBIE POJIUKHU, PE3bOOHAKATHBIE MOJIOBKH, pe3b0OOHAKATHBIE IUTAIKH ), UX TUIIBL, Ha3HaueHue. Kou-
CTPYKTHBHBIE U TE€OMETPUYECKHE APaMETPHI.

NuctpymeHT muist 00paboTku 3yobeB. UHCTpyMeHT 11t 00paboTKH 3yObeB ITUIMHAPUIESCKUX KOJIEC, MX
TUIIBI, Ha3HaYeHHEe. IHCTpyMeHThI, paboTaromue ¢ npo(uaInpoBaHrueM 10 METOly KOMUPOBaHUS (AMCKOBBIE,
najblieBbie Gpe3bl, 3y000J10€KHBIC TOJIOBKH, 3y00pe3HbIC MPOTSHKKU U AP.) U 110 METO1y oOKarta (3y0ocTpo-
rajbHble TPeOCHKH, YePBAUHbIE 3yOOpe3Hble (hpe3bl, 3y00ope3HbIe H0I0SKH, EBEPHI U JIp.), UX TUIbL. OCHOB-
HbI€ MPUHIUIBI UX PabOTHI, MPEUMYIIECTBA, HeOCTaTKU. KOHCTPYKTUBHBIE U TEOMETPUUYECKUE MTapaMeTphl.
WuctpymeHT anst 06paboTki 3yObeB KOHHYECKUX KoJiec (3yOope3HbIe TOJIOBKH, 3yOOCTpOrajibHbIE Pe3llbl,
IMCKOBBIE (Ppe3bl, KPYroBble 3yOOpe3HbIe MPOTSHKKY, YepBsUHbIE (pe3bl), UX THUIBI, Ha3HaueHne. OCHOBHBIE
OPUHIUIBI UX paboThl. KOHCTpYKTUBHBIE M T€OMETpHUYECKUE mapaMeTpel. MHCTpyMeHT anst o6paboTku
3yObeB YEPBSYHBIX KOJIeC (YepBSIYHBIC 3yOOpe3HbIe (pPEe3bl, USPBSIYHBIC IICBEPHI, a0pa3HBHBIC YEPBSIKH), UX
TUIBI, Ha3HaYeHne. OCHOBHBIE MPUHLIUIIBI UX Pa0OTHL. [ eoMeTprudeckue napamerpsl.

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

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

TexHoMOrMYecKrne MpOIECcChl U3TOTOBICHUSI KOPIYCHBIX neTaneil. CinyxeOHoe Ha3HAaYeHHE KOpPITyC-
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 TEXHOJOTHYECKHX 0a3 Juisi 00padOTKH KOPIMYCHBIX AeTaneii. MeToabl
00pabOTKH MIOCKOCTEN KOPIMYCHBIX JIeTallel, IPUMEHIEMbIE B PA3IMYHBIX TUIIAX IPOU3BOACTBA. MeToabl 00-
pabOTKH IITaBHBIX U KPETIEKHBIX OTBEPCTHI B KOPITYCHBIX AeTaisIX. [[pumenseMoe 000pyI0BaHHE U PEKYIIHIIA
HMHCTPYMEHT. MeTObl OTACNKH INIOCKUX MOBEPXHOCTEN U TTIABHBIX OTBEPCTUM KOPITYCHBIX AeTaneil. OcoleH-
HOCTH M3TOTOBJICHUS KOPITYCHBIX JIETaJIel B aBTOMaTH3UPOBAHHOM MTPOU3BOICTBE. KOHTPOIIH KOPITYCHBIX J1e-
Tajei. ABTOMaTHU3UPOBAHHBII KOHTPOJIb KOPITYCOB.

TexHonornyeckue npouecchl U3rotoBieHus BanoB. CinyxeOHOe 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-
paloTKa IUTMIIEB U IITIOHOYHBIX Na30B. Hape3anue pe3pObl Ha Basiax. MeTo/ bl OT/1€109HOM 00pabOoTKH BaJIOB.
Oco0EeHHOCTH N3TrOTOBIICHHSI XOIOBBIX BHHTOB. METO b Hape3aHUsl BHHTOBOM ITOBEPXHOCTH HA XOJIOBBIX BUH-
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
TEXHOJIOTUYECKHUI MapuIpyT 00pabOTKU UIMHIPHUUECKHUX 3y0UaThiX KoJaéc. MeToabl Hape3aHusl [MIUHIPU-
YeCKHUX 3y0UuaThIX KO€c. MeTOIbI OT/ACIKH 3yObeB MMIMHAPUIECKUX Koéc. KOHTPOIb TOUHOCTH IMIHHIPHU-
4yecKUX 3y0uarsix Konéc. CrmyxkeOHoe Ha3HaueHue, HOPMbl TOYHOCTH KOHHYECKUX 3y0uaThix koiéc. ObOpa-
00TKa 3yObeB KOHMYECKUX 3y0UaThix Kosec. KoHTpoip KoHnYeckux Kouéc. M3roToBieHne nerasieil yepBsd-
HBIX nepeaay. Cinyxe0Hoe Ha3HaYeHHe, TeXHu4eckue TpedoBanus. Knaccudukanus yepBskoB. TUNIOBOI Tex-
HOJIOTHYECKUI MapIIpyT M3TOTOBJICHUS YEPBSIKOB. MeTO/IbI Hape3aHUs U OT/ACIKH BHHTOBOW MOBEPXHOCTH
YepBAKOB. THUMIOBOM TEXHOJIOTHYECKUI MapIIPyT U3TOTOBIEHUS YEPBIYHBIX KOJIEC. MeTOAbl Hape3aHus uep-
BSYHBIX Kostéc. KOHTpOITh ieTaeit uepBsiuHbIX Mepeaay.

[TpoexTHpoBaHKE TEXHOJIOIMYECKOro mporecca cOopku. VcxoaHble TaHHbIE IS MPOEKTUPOBAHUA
TEXHOJIOTUYECKOI0 TMpoliecca M3roToBJIeHUsT MauHbl: Poib cOopku B obecriedeHUH TpedyeMoil 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-
oHHOM opMmbl cOopku. Lukmorpamma cOopku. BeiGop cpencTB MexaHU3aIMi U aBTOMATH3AIMH TEXHOJIOTH-
YeCKOTO IpoIriecca COOPKH.

Oco0eHHOCTH TOCTHKEHUS TPeOyeMOi TOYHOCTH IPU COOPKE THUIMOBBIX Y3JI0B MAIlIMH.

MoHnTax BaJIOB Ha OTIOpax CKOJIb)KeHHs. MOHTaX BaJIOB Ha OMopax KaueHus. JlocTmkeHue Tpedyemoit
TOYHOCTH IOJIO’KEHHsI Bajla OTHOCUTENIEHO OCHOBHBIX 0a3 KopIycHOM aetanu. COopka HMIMHAPHYECKUX 3y0-
9aThIX nepeaad. TexHuueckne TpeOOBaHWs, METOMABI JTOCTHIKEHHUS TOYHOCTH 3alleTUICHHsI 3y0UaThIX KOJEC.
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COopka KOHMUYECKUX 3yOuaThIxX nepenay. TexHudeckue TpeOoBaHHs. MeTOIbl AOCTHXKEHUS TOYHOCTH IPH
MOHTa)Ke KOHMYeCKHX Konéc. COOpKa 4epBAYHBIX mepeaad. TexHuueckre TpeOoBaHus, METOAbI JOCTUKCHHUS
TOYHOCTH NP MOHTAXeE Iepeaad.

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

coomeemcmayrowue komnemenyuu: [1K*-3

Paznmen 1 OOmas wacte: KpaTkas mcropmueckass cnpaBka. OCHOBHBIE MOHATHS M ONpPEICTICHHS
[Ipeamer. Lenu u 3amaun. O6mue cBeneHus. CocrosHue U pa3Butue cuctem. Kiaccudukamms. O6nactu
npumeHenns. Koncrpykuuu. TpeboBanus. Y ciioBus npuMeHeHHs. XapakTepucTuka. [I[puBoiHbIC 2JIEMEHTHI.
Harsoxubie yerpoiictBa. Harpysku. Pacuer

Paznen 2 Iloansémuo-TpancnioptHble ycTpoiicTBa: KpaTkas wucropuueckas crnpaBka. OCHOBHBIE
MOHATHS U onipeAenieHus [Ipeqmer TpaHCIOPTHO-HAKOMUTENBHBIX CUCTEM U MPOMBIIIIEHHBIX po00TOB. Llenu
u 3agaun. OOmIHMe CBEICHUS O TPAaHCHOPTHBIX cucTteMaX. COCTOSHHE M Pa3BUTHE TPAHCHOPTHBIX CHUCTEM.
Knaccudpukanua. Ob6macT NpuUMEHEHHs] TPAHCIOPTHBIX CUCTeM. JIEHTOYHbIE, LIEMHbIEe, IUIACTUHYATHIC,
POJIMKOBBIE, KOBIIIOBHIE, MI0JIBECHBIE, KAYaIOIIUECs, HHEPLIUOHHBIC, BAHTOBBIC KOHBEHEpHI. | paBUTALIMOHHBII
tpancnopT. Crnycku. Konctpykuuu. TpeGoBaHus K TpPaHCHOPTHBIM CHCTEMaM. YCIOBUS MPUMEHEHUS.
XapakTepucTrka rpy30B. TSAroBbIE 3JIEMEHTHI TPAHCIOPTHBIX cucTeM. lIpuBoaHbIE AnemeHThl. HaTskHbIe
yctpoiictBa. Harpysku. Pacuer

Pazen 3 HakonuTenbHbIE CUCTEMBI U 3aTPy309HO-PA3TPY309HbIE ycTpoicTBa: O0Imue CBEACHUS O
HaKOMUTENIbHBIX cucTemMax. COCTOsSHUE ¥ pa3BUTHE HAKOMUTEIbHBIX cucTeM. Kiaccudukanus. Obmactu
MPUMEHEHUS HAKOMUTENbHBIX cucTeM. CBelleHus 0 KOHCTPYKIUU. TpeboBaHMs K HAKOIIUTEIbHBIM CHCTE-
MaM. Y CJI0BHS IPUMEHEHUS. XapaKTEPUCTUKA IPY30B. DJIEMEHThl KOHCTPYKIUN HAKOIIUTEIbHBIX CUCTEM.
Bbynkepsl. Marazunsl. Jlotku. [Turtatenu. Otcexatenu. Opuentupyrome yctpoiictBa. Kpanbl-mradenepsl.

Paznen 4 BenomoratensHoe o6opynoBanue i coopku OOmue cBeneHus. CoCTOsIHUE U pa3BUTHE.
Knaccudukanus. Obnactu npumenenus. Ocobennoctu u 3anaun. Koncrpykuuu. TpeGoBanus. VY cioBus
npuMeHeHus. TurmoBble KOMIOHOBKU. Pacuer W npuHuunbel KoHcTpyupoBanus. I[IpuBogsl. Cucremsl
yIpaBiIeHUS.

Paznen 5 Ilpombliennsie po6otel: OOmuMe cBefeHus o npombliieHHbx podbotax (I1P). Coctosinue
U pa3BuTHe poboToTexHM4eckux cucteM. Kiaccuduramms. O6nactu npumenenus [1P. OcobGennoctu u
3agaun kuHematuku I1P. Koncrpykuuu. TpeGoBaHus K NPOMBIIIIIEHHBIM poOOTaM. Y CIIOBHS IPUMEHEHHUS.
TunoBble KOMIIOHOBKM IPOMBIIUIEHHBIX POOOTOB. Pacyer M NpUHLUMIIBI KOHCTPYHMPOBAaHUS OTAENIbHBIX
anemeHToB I1P. IIpuBoabl. Cucremsl yrpaBiaeHHs. 3aXBaTHbIE YCTPOHCTBA.

«b1./1.B.6 Ilpoekmuposanue mauwiuHoCmpoumeabHovlX nPouU3600Cme)

coomseemcmaytowue komnemenyuu: [IK*-2, 5

1 OcHoBHbIE MOHATHS U MIOPSI0K NPOEKTHPOBAHUS

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

2 MeTopaoJjiornyeckue NPMHUMIBI pa3padoTKH MPOEKTa MAIIHHOCTPOUTEILHOI0 NPOU3BOICTBA

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

3 IIpoekTHpOBaHNE OCHOBHOM CHCTEMbI

[Tpou3BoacTBEHHAs TPOrpaMMa U METO]Ibl TPOEKTUPOBAHUSI 11eXa. MeTo/1bl ONpEeIeNIEHUS TPYI0EMKO-
CTHU U CTAHKOEMKOCTH 00paboTKH 1 cOopKu. PacueT koanuecTBa OCHOBHOTO TEXHOJIOIMYECKOr0 000py10Ba-
HUS U pabouMX MECT JJIsl HOTOYHOI O Mpon3BoACTBa. OCOOEHHOCTH pacyéTra aBTOMaTHYECKUX JUHUM. Pacuer
KOJINYECTBA OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYA0BaHMS U pPa0OYMX MECT IMPU HEMTOTOUYHOM ITPOU3BOJICTBE.
VYKpyInHeHHbIEe cIOcOObI ONpeIeNIeHNs] KOJMYECTBa OCHOBHOI'O TEXHOJIOTHYECKOro o0opyaoBanus. Pacuer ko-
JIMYECTBAa OCHOBHBIX pabouunx. OnpeaeneHne YucIeHHOCTH BCoMorarenbHbIx padounx, UTP u ciyxamux.

4 CunTe3 NPOU3BOJACTBEHHOH CHCTEMBI

OcHOBHbIE MPUHIMIIBI BEIOOpa CTPYKTYpHI Liexa. Pacnono)keHne mpou3BOJCTBEHHBIX YYaCTKOB L€Xa.
[IpenBapuTenbHOe onpeneneHure miouany nexa. Beioop BapuanTa pacrosoxeHus: 000pyA0BaHUs Ha y4acTKax
MeXaHU4YecKoi 00paboTku. OCOOEHHOCTH PaCIIOIOKEHHsI 000pYJOBaHMS M pabOUMX MECT Ha y4acTKaX COOPKH.
[TnanupoBka obopynoBanus 1 padbouux Mect. OnpeaeneHne cocTaBa U Yucia paboynx MecT.

5 CkJaaackas cucrema

Br160p cTpykTypbI ckilafckoil cuctemsl. [loacucrema xpaneHus pokaTa, IITYYHbIX 3ar0TOBOK, U3/1e-
JUI U TEXHOJOTUYECKOW OCHACTKU. KOMIIOHOBOUHO-IIJITaHUPOBOYHBIE PELIEHUS CKIIAJCKOM cuctemsl. Hako-
MATEIBHBIE MOJICUCTEMBI Ha yJacTKax aBromaTudeckux JuHui u ['TIC.

6 TpancnopTHas cucTemMa
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Ha3snauenue n kinaccudukanys TpaHCIIOPTHBIX cUcTeM. BHyTpuiiexoBast 1 MeKolepalioHHas TpaHC-
IIOPTHAs CUCTEMA.

7 CucTeMa HHCTPYMeHTOoOecredeHust

OYHKIMU U CTPYKTYypa CHUCTEMBI HHCTpyMeHTooOecreueHusi. CeKiust COOpPKH U HACTPOMKH HHCTPY-
MeHTOB. OTaeneHus: 00CIyKUBaHUsS HHCTPYMEHTOM IIPOM3BOICTBEHHbIX yyacTKoB. OTneneHus no Boccra-
HOBJICHHIO PEXKYIIET0 HHCTPYMEHTAa U PEMOHTY OCHACTKU. ABTOMaTU3UPOBAHHbBIE CUCTEMbI HHCTPYMEHTAIb-
HOTO oOecreueHusl.

8 CucreMa peMOHTHOIO M TEXHUYECKOI0 00C/Ty:KMBAHUSI MeXaHOCOOPOYHOI0 MPOM3BOICTBA

3ajauu U CTPYKTypa PEMOHTHOIO U TEXHHYECKOro oOciyxuBaHus. LlexoBas peMoHTHas Oa3a, oTzae-
JICHHE 110 PEMOHTY JIEKTPOOOOPYAOBAaHUS U AIEKTPOHHBIX cucTeM. Ilojcucremsl ynanenus u nepepaboTku
crpyxku. [Toncucrema npuroToBIeHUs U pa3fgauy OXJIaXAaoIuX xkuakoctel. [loacucrema snexkrpocHadxe-
HUS, CHAOXEHUS CHKAaThIM BO3JyXOM, 0OECIEUEeHUs] MUKPOKJIMMAaTa U HEOOXOAMMOM YHCTOTHI BO3IYIIHOM
cpelbl. ABTOMAaTU3UPOBAaHHAs CUCTEMA yIaJICHHs OTXOJ0B.

9 MeTpoJiornueckoe odecreyeHne NpoOU3BoACTBA

OCHOBHBIE TEXHUKO-OPIaHMW3ALIMOHHBIC HAIPABJICHUS aBTOMATHU3alMM KOHTPOJBHBIX OIEPALUN.
CrpykTypa cUCTEMBI KOHTpOJI KadecTBa M3Jenuil. OCHOBHbIE NapaMeTpbl U IUIAHUPOBOYHBIE PELLICHUS
CHCTEMbl KOHTPOJISI KauecTBa U3Je/Ini. ABTOMAaTU3UPOBAHHBIE CUCTEMbI 00ECIICUEHHS KauecTBa.

10 O0mme noJ107KeHUs1 ¥ MOCJIeJ0BATEIbHOCTh IPOCKTHPOBAHUA THOKMX AaBTOMAaTH3HPOBAHHBIX
Y4YaCTKOB U LIeXOB

OCHOBBI aHaJIM3a U CUHTE3a IIPOU3BOJICTBEHHOW CUCTEMBI. DTaIbl IPOSKTHBIX padoT. [IpuHumIb Gop-
MHUPOBaHMS IPOU3BO/ICTBEHHBIX Y4aCTKOB U 11eX0B. [loHsTHE rHOKOCTH.

11 IIpoexTHpoBanune cucreMbl 0cHOBHOro obopyaosanus I'TIC mexanoo0padoTku

CocrtaB u koanuecTBo ocHOBHOro obopynoBanus B I'TIC. Ilnan pacnosioxeHus: TEXHOIOIMYECKOTO
obopynoBanusi. PazpaboTka TpeOoBaHMIA K YCIOBUSM PabOTHl OCHOBHOTO 00OPYIOBAHHMSL.

12 IIpoekTpoBaHKEe ABTOMATH3UPOBAHHON TPAHCIIOPTHO-CKJIAICKOI cucTtembl I'TIC mexanoo0padoTku

Pa3paboTtka cTpyKTYypbl TPaHCIIOPTHOM CHUCTEMBI, LIUKJIOB TPAHCIIOPTUPOBAHUS BHYTPHU Li€Xa U y4acT-
KOB. Pacuer cocraBa u KOJIMYECTBA TPAHCIOPTHBIX CPEACTB. PacueT OCHOBHBIX MapaMETPOB TPAHCIOPTHOU
cucteMbl. [IpUHIUIBI TOCTPOEHUS U CTPYKTYpa CKIIAACKON cucTeMbl. PacueT 0OCHOBHBIX ITapaMeTPOB aBTOMa-
TU3UPOBAHHBIX CKJIaJ0B. KOMIIOHOBOYHO-TUIAHUPOBOYHBIE PELICHHUS.

13 lIpoexkTHpOBaHHE ABTOMATH3UPOBAHHOM CHCTEeMbl HHCTPYMeHTAAbHOT0 obecnevenus I'TIC
MeXaH000padoTKH

Ha3nauenue cucremsl nHcTpyMeHTOOO€EcieueHus. Onpe/iesieHne HOMEHKIATYPbl U KOJMYECTBA HC-
M0JIb3YEMOr0o HHCTpYMeHTa. Pa3paboTka CTpyKTYyphl U alroputMa (yHKIIMOHUPOBAHUS CUCTEMbI HHCTPYMEH-
ToobecneueHus. OnpeneneHe cocTaBa U KOJIMYECTBA CPEJICTB, UCIOJIb3YEMBIX B CUCTEME HHCTPYMEHTOOOEC-
MIEYECHHUS.

14 Ctpykrypa I'IC c60opku 1 BHIGOP PAlIMOHAIBLHOIO CI0C00a cOOPKH

CrpyKTypa aBTOMaTH4eCKOI Mpon3BOICTBEHHOI cucteMsl. Kitaccudukarys BuoB cOOpKH, TEXHOJIO-
THYECKOro 000pyA0BaHUS, TEXHOJIOTHYECKONH OCHACTKH. MeToibl aBToMaTnyeckoit cOopku. CTpyKTypa Tex-
HOJIOTHYECKOT0 MpoIiecca aBTOMaTUYECKOH COOPKH.

15 IIpoexTHpoBanue cucrembl 0cHOBHOTro obopynoanusi I'TIC coopku

MHoro¢yHKIHOHaIbHBIE 3JeKTpoMarHuTHeIe yerpoiicTBa B I'TIC cOopku. YcraHoBKa fetanel Ha 3a-
IPy30UHYIO O3UIHMI0. BUBI U TEXHUYECKHE XapaKTEPUCTUKH pOOOTOB, IPUMEHSIEMBIX B COOPOYHOM MTPOU3-
BojicTBe. ['mOKkue coopounsie Mmonynu. [IpoextupoBanue PTK ms I'TIC c6opku. OcobeHHOCTH aBTOMATH3a-
MU COOPKHU NMPEUN3HOHHBIX U3aenuid. CTpyKTypa U NPUHIUNBI QYHKIMOHUPOBAHUS TEXHOJIOTUYECKOU MO/~
cucremsl ['TIC: ¢ pazneneHHBIMHI IpoLlecCaMU KOHTPOJIS U KOMIUIEKTOBAHUS AeTaneld COOPOUHBIX €AUHULL; C
YaCTUYHO COBMELIEHHBIMU MPOLIECCaMU KOHTPOJISt U KOMIUIEKTOBaHUSI JieTalieil COOpOYHBIX €IMHMIL; COBMEILIEH-
HBIMHU IIPOIIECCaMH KOHTPOJIS U KOMIUIEKTOBaHUSA JeTajeil COOPOYHBIX €JMHHUIL; COBMEIIEHHBIMH IPOIIECCaMU
KOMITJICKTOBAHUS JIeTajield COOPOYHBIX €IMHUI] U pa3MepHON 00pabOTKH.

16 Opranu3anus ynpapJjieHHs ¥ NOATOTOBKH NIPOM3BOACTBA

Br160p 1 06ocHOBaHME 0011IeH CTPYKTYphl aBTOMAaTU3HUPOBAHHON CUCTEMBI YIIPABICHUSI U TOATOTOBKH
npou3BojcTBa. Pacnipenenenne QyHKIMA ynpaBieHus o0 uepapxuyeckiuM ypoBHsM. [locTpoeHue cxem HH-
(hopMalMOHHBIX TOTOKOB B aBTOMAaTU3UPOBAHHOM IPOU3BOJICTBE.

17 Pa3paGoTka 1 nccie0BaHue KOMIIbIOTEPHOH Moaenu npoexktupyemoii I'TIC

Kommproreproe moaenupoanue padots! [ TIC. O0mue moaxoap! K MOCTPOSHHIO Moenei. Micxoaabie
JaHHble, He0OXoquMble st MojaenupoBaHus paboTsl ['TIC Ha ypoBHEe TexHOsOrM4eckoil omepanuu. Bosz-
MO>KHas 0J10K-cxema anroputMa mojenuponanus I'TIC.
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«b1./1.B.8 Ilpocpammuposanue o00pabomkKu Ha CHMAHKAX C YUCTO08bIM NPOZPAMMHBHIM
ynpaenienuem»

coomseemcmaytouue komnemenyuu: IHK*-8

ba3zoBbie Bonpockl co3qanus yIpaBisitouux nporpaMm. OCHOBHBIE TEPMHUHBI U ONPEICICHUS. JTaIlbl
CO3/IaHUS YIPABISAIOIIMX IPOrpaMM U METOJbI uX pa3pabotku. TexHomoruueckas fokymeHTarus. Cuctemsl
koopauHat. IIpaBuiia pacyera 2j1eMEHTOB KOHTYpa JETAIN U 3JIEMEHTOB TPACKTOPUM JBUKEHMS PEXKYILETO
uHctpyMeHTa. CTpykTypa U GopmaT yrpasisitomniei nporpaMmmbl. [1oaroToBuTeNbHbIE U BCIIOMOTaTEIbHbBIE
¢byHKIMU. 3anKch yIPaBIIsOLIEH MPOrpaMMBbl.

TexHomoruss HaCTPOUWKU 00OpymoOBaHMsI Ha 00paboTKy nmeranedd. MHTEpdeiic yueOHOr0 KOMILIEKca.
Omnwucanue paboyero mpoiecca Mo pa3padOTKe U BHEAPEHUIO YIPABISAIOMKX IporpaMM. Hactpolika craHka,
MHCTPYMEHTA U YCTAaHOBOYHBIX JTAHHBIX HAa 00paboTKy aetanu. OCOOEHHOCTH PyYHOTO U aBTOMATUYECKOTO
PEKUMOB 00paOOTKH.

[IporpaMmmupoBanue CBEpIHIIbHO-(Ppe3epHO-PACTOUHBIX omepanuii. PacueT ameMeHTOB KOHTYpa Jie-
TalId U DJIEMEHTOB TPAaeKTOPUH MHCTpYMeHTa. [IpHHIMIIBI BBIOOpAa M OMHUCAHUS PEXKYIIMX WHCTPYMEHTOB.
Crpareruu paznuuHbIX BUA0B 00paboTku. [IporpammupoBanne o0paboTKu neTaei Ha CBEPIUIbHBIX CTaH-
kax ¢ UITY. [IporpamMmmupoBanue o0padoTku Ha PpesepHbix crankax ¢ UITY. [IporpammupoBanne o0paboTKu
neTajield Ha MHOTroLeNIeBbIX cTankax ¢ UITY.

[TporpaMmmMupoBanue ToKapHbIX onepanuil. [TocienoBarenbHOCTh IPOrpaMMHUPOBAHMSI IEPEXOIOB IIPU
ToKapHOU 00padoTke. [IporpamMmmupoBanue nepeMeniennii padounx opranoB. OCOOEHHOCTH pacyeTa JIeMeH-
TOB KOHTYpa JI€TaJH U DJIEMEHTOB TPACKTOPUH HHCTPYMEHTA. [ [pUHIMITBI BHIOOPA U OMUCAHUS PEKYIIUX UH-
cTpyMeHTOB. CTpareruu pa3nu4yHbiX BUI0B 00paboTku. [IporpamMmMupoBanne o0paboTKu AeTaneil Ha ToKap-
HbIX cTaHkax ¢ UIIY.

[TporpamMmmupoBanue o0pabOTKHU C UCIIOJIB30BAHUEM ITUKJIOB, OANIPOrPaMM U MapameTpudeckoe. Boi-
30B IMKJIOB M nonporpaMM. Lukiel ¢hpe3epoBanusi, CBEpIICHUS, HAPE3aHUs Pe3bObl U paCTaYMBAHMUS.

[ToaroroBka mporpamMm ¢ ucnoiabzoBanueM CAM-cuctem.

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

coomseemcmayowjue komnemenyuu: IHK*-1

OO01ue cBeieHus: O IMHAMUKE MHOTOTEJIbHBIX MEXaHMYECKUX cucTteM. HazHaueHne NMHaMUKU MHO-
TOTEJIbHBIX CUCTEM WJIM MOJECIMPOBAHUS IBH>KEHMS. MOIeIMpOBaHNE IBM>KEHHS B aHAJIN3€ U CUHTE3€ MeXa-
HU3MOB. COBMECTHOE MCHOJIb30BAaHUE AMHAMMKU MHOTOTEJBHBIX CUCTEM M METOJIa KOHEYHBIX AJIEMEHTOB.
MopenupoBanue ABMKEHUS U HaTYpHbIE ucnibiTanus. MaTerpanus CAD-moaenvupoBanusi, ATMHAMUKA MHOTO-
TEJIbHBIX CUCTEM U KOHEUHO-3JIEMEHTHOI'O aHaJIn3a.

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

IToHsATHE MHOTOTENIBHOW AUHAMUYECKON CUCTEMBI. Teopusi IMHAMUKU MHOIOTEIBHON CUCTEMBI. Me-
XaHU3MBI KaK peann3alysi MHOTOTEIbHBIX CUCTEM. MeXaHU3MbI C U30BITOYHBIMU CBSA3sIMU. KOHTAaKTHBIE CBOI-
CTBa TBEPABIX TEI.

DneMEeHTbl MHOTOTEIbHBIX MEXaHUYECKUX cUcTeM. 3BeHbs (Tena). [llapuupsl. Harpysku. [lpuBoast.
Jatunku. Cuctembl KOOPIUHAT.

[IporpaMMHOe oOecrieueHne TUHAMUKA MHOTOTENbHBIX cHcTeM. OCHOBHBIE 3Tallbl MOJEINPOBAHMS
neuxenust mexanusma B CAE-cucremax. ['pynmupoBka aeraneit u coopounsix y3noB CAD-monenu. @opmu-
poBaHME HIApPHUPOB. 3a/laHuE HayalbHBIX YCIOBU. BpIuncienre u ananus pe3yabTaToB.

3aiauu, penraeMble Ha OCHOBE JUHAMUKH MHOTOTENbHBIX cucTeM. Kunemarnueckue 3anauu. Junamu-
4yeckue 3a1a4u. [JIpyrue 3a1aun: CHHTE3 WU IPOEKTUPOBAHUE.

OO01mast METOAOIOTHS MOICTTUPOBAHUS TMHAMUKYA MHOTOTENBHBIX cUcTeM. DOpMyIHpOBKa MPOOIEMBI.
Omnpenenenve uaeanu3upoBaHHON Mojenu. Pa3paboTka koMnbloTepHON Moaenu. PopMyIUpOBKa CUCTEMBI
ypaBHeHui. Pemenue ypaBHenuil. [locto6paboTka pe3ysnbpraToB pemienus. OneHka 1 GopMyIHpoBKa BHIBO-
TIOB.

BBenenne B MeTo/] KOHEUHBIX AyieMeHTOB. OO0IIKe CBeIeHUs 0 MeTO/ie KOHEUHBIX 31eMenToB (MKD).
[Ipumenenue ananutudyeckux metooB 1 MKD. Kpatkas ucropust MKO. O6nactu npumenenuss MK3. Anro-
put™ ucnons3zoBanus MKO. OCHOBHBIE 3Tallbl KOHEUHO-3JIEMEHTHOTIO aHaian3a. OCHOBHbBIE THUIIBI KOHEUHBIX
aneMeHToB. JloctomncTBa MKD.

[TpyHIMIIBI KOHEYHO-2JIEMEHTHOTO aHann3a. OCHOBHBIE TEOPETUUECKHE MOJIOKEHNUS. J[ByXMepHas 3a-
nada Teopuu nois. DyHkuuu Gopmsel. CTeneHu cBoOOIbI.

[TpakTHyeckoe UCIOIb30BaHUE METO/1a KOHEUHBIX 3JIeMeHTOB. O0001IeHHAs Tpolielypa aBTOMaTH3H-
POBAaHHOTO KOHEYHO-JIEMEHTHOIO aHanu3a. Marpuia »ecTKocTu. JIMHelHas NpyKWHa KaKk KOHEUYHBIN
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anemeHT. CucteMa u3 aByX npyxkuH. CucrteMa U3 MHOXKECTBa dyeMeHTOB. CTep:kHEeBOM ((hepMeHHBIN) dJe-
MeHT. banounslii anemenT. [lnacTuHYaThIi TpeyronbHblii aeMeHT. OOBEeMHBIN TeTpa’IPHUECKUIl S7I€MEHT.

Juckperusanusa pemaeMon 3anayun. JluckpetrHas Moaenps perniaeMon 3aaadu. ['eHepaTopbl KOHEUHO-
aneMeHTHOM ceTku. Tpuanrymsauus lenone. [loBbimenne kauectBa cetku. [IpeoGpasoBanue snemeHToB. Jle-
Tanu3anus ceTku. CriakuBaHue CETKU. JIMCKpeTu3anus 1o BpEMEHH.

PemieHne KOHEUHO-3JIEMEHTHBIX YpaBHEHHN. PellleHne ypaBHEHU paBHOBECUs B CTATUYECKOM aHa-
nu3e. Pemenue 3anau Ha coOCTBEHHBIE 3HaueHus. PereHne ypaBHEeHUI paBHOBeCHs B JIMHAMMYECKOM aHa-
Jm3e.

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

coomsemcmayiowue komnemenyuu: IIK*-11

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

2 Crepeosntorpadus: oOuHe MOHATHS CTENCOTUTOrpaduu, MaTepuaibl, MPUHLIUI NSHCTBUS H
cxema paboThl YCTAaHOBKHU, MOJIEIbHBIN psijl

3 SLS-texnosorusi: obume moHsATHs SLS-TEXHOIOTUHM, MaTepHasbl, TPUHIMI JACHCTBUS U CXeMa
paboThl YCTaHOBKH, MOJIENIbHBIN Psizt

4 MJIM-texnoqorusi: obue nouarus MJM-texnonorumn, Marepuanbl, IPUHIMI JESHCTBUS U CXeMa
palboThl YCTaHOBKH, MOJICIIbHBIN psizt

5 3DP-texnosorus: obmue noustust 3DP-TexHonorn U, Marepuaibl, IPUHIUI JIESHCTBUA U CXeMa
palboThbl YCTaHOBKH, MOJICIIBbHBIN Psizt

6 PolyJet-rexnosorusi: obmue moustusi PolyJet-texHonoruu, mMarepuanbl, TPUHIKN ACHCTBUS H
cxema paboThl YCTAaHOBKH, MO/IEIbHBIN psij

7 FDM-Texnosnorus: oo6uue nousatuss FDM-texHonoruu, MaTepuanbl, IPUHLIUI JIEHCTBUS U CXEMa
palboThl YCTaHOBKH, MOJIEIbHBIH psijt

3.2 Ilopsiaok mnpoBeAeHHs] TOCYAApCTBEHHOI0 3JK3aMEHAa M MeETOAMYeCKHe MaTepHaJbl,
onpeesoOmMe NMPoueaypy OLEHHMBAHUS Pe3yJIbTATOB OCBOEHHsI 00pa30BaTe/]bHOH NMPOrpaMMbl Ha
3TOM JTale rocyAapCTBEeHHBIX HCNIBITAHUHT
[Topsimok mpoBeAeHUsI TOCYJApPCTBEHHONH MTOTOBOM aTTECTAllMU COTJIACYeTCs ¢ AEHCTBYIOMMMU (eaepalib-
HBIMH 3aKOHaMH, NpukazamMu MunuctepcTa oopazoBanus u Hayku PO Ne 636 ot 29.06.2015 roma u Ne 112
ot 13.02.2014, a Taxxe ycraBoM yHuBepcuteTa. [lopsiiok mpoBeeHus rocyAapCTBEHHOM UTOTOBOI arTecTa-
IIUH JIOBOJIUTCS JI0 CBeJIeHUs oOyuaromuxcs Bcex ¢popM o0yueHHs He M03Hee, YeM 3a MoJIrojia J0 ee Havasa.

OOGyuaromuecst 00eCIeunBarTCs MPOrpaMMaMi FOCYIapCTBEHHON HTOTOBOM aTTECTAIINH, I HUX CO-
3J1a10TCsl HEOOXOAMMBIE YCIOBUS MOATOTOBKH, IPOBOJSATCS KOHCYJIBTAIIUH.

K rocynapcTBeHHOI UTOroBOM aTTeCcTallMU JOMYCKaeTcsl oOydaroluiics, He UMEIOLINM akajgeMuye-
CKOM 3aJI0JDKEHHOCTH U B MOJIHOM 00BbeMe BBIMOJHUBIINN y4eOHBIN MJIaH WM UHAWBUAYAJIBHBIA ydeOHBIN
IJIaH 110 COOTBETCTBYIOLIEH 00pa3oBaTeIbHON IpOrpaMMe BhICIIET0 0Opa30BaHMUsL.

Criucku o0yyaromuxcst, JOMYyIEHHBIX K TOCYapCTBEHHOI UTOrOBOM aTTeCTalluy, YTBEpP K IAt0TCs pac-
MOPSKEHUEM AUPEKTOpa AIPOKOCMUYECKOTO MHCTUTYTA U MPEJCTABIISIFOTCS B TOCYJapCTBEHHYIO SK3aMeHa-
LMOHHYIO KOMUCCHIO IUPEKTOPOM A3POKOCMHUYECKOTO HHCTUTYTA.

K cnade rocynapcTBeHHOro 3K3aMeHa 00yJaroIrecst TOTOBSITCS B TEUEHHE BCETO MPEAIIECTBYIOIIETO
cpoka o0y4eHus. B oTiMuuM OT TEKyIIMX 3K3aMEHOM, MPEIyCMOTPEHHBIX 00pa30BaTeNbHON MPOrpaMMON,
roCy/1IapCTBEHHBIN SK3aMeH MPECTABIIsAET COO0M MpeIBapUTEIbHOE 3aCIyIMBaHHE MaTEPHAJIOB BBITYCKHON
KBAJTM(HUKAIIMOHHON paboThl ¢ 003aTeIbHBIM PACIIMPEHHBIM TECTUPOBAHUEM IO IIECTH AUCLUUIUIMHAM 00-
pa30BaTeNbHON TPOTrPaMMBI.

Taxolt BUJ TOCYIapCTBEHHOTO 3K3aMeHa 00BbACHSAETCS HEOOXOAMMOCThIO MOATOTOBKY WHAWBUYallb-
Horo 3ananus (BKP) 6onbmoro oobvema, a mist noarorosku BKP crannaprom He npeaycMoTpeH HE00X0au-
MbIi 00beM BpeMeHH. [ToaTromy noaroroska BKP paz6uBaercst Ha oTJenbHBIE 3Tanbl B X0/€ BCETo MepHoa
oOyuenusi. Ha 3ammre rocskzameHa OCyIIECTBISETCS HE TOJIbKO OLIEHWBAHUE MOJIYYEHHBIX 00ydaroImuMces
3HaHUH, yMEHUI U HaBBIKOB B paMKaX KOMIETEHIIHA, IPeayCMOTPEHHBIX 00pa3oBaTeIbHOM MporpaMMon, HO
1 KOPPEKTHUPOBKA COOCTBEHHO MPHUHSTHIX TEXHUYECKUX U TEXHOJOTUYECKUX pelleHnid npu BoinoaHeHn BKP.

K cnaue rocyjapcTBEHHOTO K3aMeHa JIOIYCKAOTCs BBIITYCKHUKH, BBITIOJIHUBIINE TpeOOBaHUS yueo-
HOTO I1aHa ¥ porpammM. Criaya rocy1apcTBEHHOIO 9K3aMeHa IMPOBOJUTCS Ha OTKPBITOM 3acenanuu ['ocynap-
CTBEHHOW HK3aMEHALIMOHHONW KOMHUCCHH C yYaCTHEM HE MEHEE JBYX TPETEH X COCTaBa.
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Pe3ynbratel 11000T0 U3 BUIOB aTTECTALIMOHHBIX UCTIBITAHUH, BKJIIOYEHHBIX B TOCYAapCTBEHHYIO UTO-
TOBYIO aTTECTALIMIO, ONPEACIISIIOTCS OLIEHKAMH «OTIIMYHOY», «XOPOILIO0», «YJIOBIECTBOPUTEIBLHOY, «HEYIOBJIE-
TBOPUTEIHHOY. Pe3ynbTaThl rocy1apCTBEHHOTO aTTECTALIMOHHOTO UCTIBITAHUS OOBSBIIAIOTCS B JIEHb €r0 Ipo-
BEJICHUA.

[lepen rocyapcTBEHHBIM 5K3aMEHOM IPOBOAUTCA KOHCYJIBTHPOBAHUE OOYHAIOIIUXCS 11O BOIPOCAM,
BKJIFOYEHHBIM B IIPOrPAMMY TOCYJaPCTBEHHOTO SK3aMeHa (MpeIdK3aMeHallMOHHAsE KOHCYIIbTaIlus).

['ocynapcTBeHHBIN 3K3aMEH MPOBOAMUTCS B [1Ba dTana. Ha nepBoM stamne ocymecTBiseTcs TECTUPOBa-
HUE TI0 BOMPOCAM JIJIsi CEMU BOKHEHIIIMM JUCIUIUITMHAM 00pa30BaTeIbHOM MPOTrPaMMBbl: MPOIIECCHI U Omepa-
uuu GopMooOpa30BaHUs, PEKYIIUNA HHCTPYMEHT, OCHOBBI TEXHOJIOTMHA MAlIMHOCTPOEHUS, TEXHOJOTUSl Ma-
[IMHOCTPOEHUS, 000PYJOBAaHHE MAIIIMHOCTPOUTEIILHBIX TTPOU3BOJICTB, HOPMUPOBAHKE TOYHOCTH B MAIIIUHOCTPO-
CHUH, TPOrPaMMHpPOBaHNE 00PaOOTKH HAa CTAHKAX C YHUCIOBBIM MPOTPaMMHBIM. T€CTUPOBAHUE OCYIIIECTBIACTCS B
cucteme AUCCT, no3Bosistonieil B aBTOMaTHUYE€CKOM PEXXUME T'€HEPUPOBATh KOMIUIEKCHOE TECTOBOE 3alaHIE
u3 6osee ueM 700 BorpocoB. OHO TECTOBOE 33/1aHHUE COJIEPKUT OoJiee copoka naTu Bonpocos. Ha pemienue
TECTOBOTO 33/IaHUsI OTBOJUTCSI HE MEHEe OJIHOTO yaca.

Kputepuem orieHrBaHUs SIBISIETCS YCIELIHBIN OTBET Ha 6osee, yem 50 % BOMpPOCOB U3 TECTOBOTO 3a-
JaHUsl. Y CIEIIHBIN OTBET NO3BOJISIET EPEXOAUTH KO BTOPOU YaCTH SK3aMEHA, KOTOPBIN 3aKJIFOYAETCA B MPE/I-
CTaBJICHUU MIPE3CHTALUU 110 MaTEpHaIaM KOMIUIEKCHOTO 33JIaHHUS.

[TocnenoBareabHOCTh IPOBEICHUS TOCYJAPCTBEHHOIO SK3aMEHa CIEAYIOast:

1) nata, Bpemsi 1 MECTO IIPOBEJCHHS SK3aMEeHa YCTaHABJIMBAIOTCS HE MO3/1Hee, 4yeM 3a 30 KaneHaapHbIX
JTHEH JT0 JHS IPOBEACHUS IIEPBOT0 rOCYIAPCTBEHHOT0 ATTECTAIIMOHHOTO HCTIBITAHUSI PACTIOPSAKEHUEM T10 YHU-
BepcUTeTy U uHbopMaius 00 3ToM 3ab6JIaroBpeMeHHO JTIOBOJIUTCS A0 CBECHUS 00y4aroIIerocs, WieHoB roc-
YAApCTBEHHBIX K3aMEHAIIMOHHBIX KOMUCCUM M aneJUISIIMOHHBIX KOMUCCUN, CEKpeTapeil ToCynapCTBEHHBIX
HK3aMEHAIIMOHHBIX KOMHCCUHN, PYKOBOJIUTENEH U KOHCYIHTAHTOB BBIITYCKHBIX KBAIU(DUKAIIMOHHBIX padoT;

2) oOyJaromuiicss IpeJACTaBIsSeT B BUAC WUTIOCTPUPOBAHHOW MPE3CHTAIMM MaTEPHAIbl BHITYCKHON
KBaJIM(DUKAIIMOHHOM paboThl. B 310l yacTu oOyuarouuiics: Gopmynupyer neiab padboTsl; 000CHOBBIBAET aK-
TYaJIbHOCTh BBIOPAHHOM TEMBI;, CTABUT 3a/1a4H, pelIaeMbIe B pab0Te; MOKa3bIBACT OCHOBHBIC TIOJIXOIbI U TTyTH
JOCTUKEHHS TIOCTABJICHHOM B paboTe 1eH; MPUBOAUT MepedeHb HEOOXOIUMBIX PACYETOB U rpaduuecKoro
Marepuaia. MUHUMaIbHBIA 00bEM BBIMOJTHEHHBIX MCCIIEAOBAHUM, BRBIHOCUMBIN Ha 3K3aMEH, — 3TO KpaTKoe
M3JI0’KEHUE BBIMOJHEHHBIX UCCIEOBAHUI ¢ MUHUMAIIBHBIM 00bEMOM HILTIOCTPAIIHiA;

3) BpeMmsi, OTBOJIMMOE Ha MPE/ICTABICHUE MPE3CHTAIIHN, OTPAHUYHBACTCS IECATHI0 MUHYTaMU JIOKJIa/1a;

4) pe3ynbTaThl CAAYM FOCYAAPCTBEHHOTO 2K3aMeHa OOBABIAIOTCS B TOT K€ JIEHB MOciie 0(OpMIICHHS
B YCTAHOBJICHHOM IOPSIKE MTPOTOKOJIA 3acenanus ['ocyaapcTBeHHOM 9K3aMEeHAITMOHHOM KOMUCCHH;

5) BBIITYCKHUK, MOJIYYUBIINH OLIEHKY «HEYIOBICTBOPUTEIHLHO», UMEET MPABO HA aTEIUIALHUIO.

[To pe3ynpTaTaM rocy1apCTBEHHBIX aTTECTAIIMOHHBIX UCIIBITAHUHN 00yJaOIIUIICs UMEET MPaBO
Ha amneJuIsIIuIo.

OOyuaromuiicss UMEeT MPaBo MOJATh B ANEJUIAIIMOHHYI0 KOMUCCHIO ITUChbMEHHYIO alleJUISIIIUIO O Hapy-
LIEHUH, 110 €r0 MHEHUIO, YCTAaHOBJICHHOW NPOLEAYphl IPOBEIECHUS TOCYIapCTBEHHOIO aTTECTALIMIOHHOTO UC-
NIBITAHUA U (W) HECOTJIACHM € Pe3yJbTaTaMH rOCyAapCTBEHHOIO dK3aMeHa.

Arnennanus nogaeTcs TUYHO 00yJaroNUMCs B alleUISIIMOHHYI0 KOMHICCHIO HE TIO3/IHEE CIEAYIOLIETO
pabouero qHs MOCe 0OBIBICHUS PE3YIBTATOB FOCYJAPCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS.

CexkpeTapb aneusIIMOHHON KOMUCCHUU PETUCTPUPYET MOCTYNAIOLIME 3asBJICHUS B )KypHaJe perucrpa-
1[UU, B KOTOPOM B 00sI3aTEJIbHOM HOPSAKE yKa3bIBaeT naTy npuema 3assienus, @O cryneHTa, CBOIO 10JIK-
HOCTb ¥ (paMUIIHIO.

st paccMOTpeHus aneivIsiiiud CeKpeTapb roCyapCTBEHHON HK3aMEHAIMOHHON KOMHUCCHUU HAaIpaB-
JISI€T B aneUISIMOHHYI0 KOMHCCHIO IIPOTOKOJI 3aCEIaHUs TOCYAAPCTBEHHOM IK3aMEHAIlMOHHON KOMUCCHH, 3a-
KJIFOUCHHE TIpeiceIaTeNs TOCYAapCTBEHHOW IK3aMEHAIIMOHHON KOMUCCHH O COOJTFOJICHUH TTPOIIETYPHBIX BO-
MPOCOB IIPU MPOBEACHUHN T'OCYAAPCTBEHHOTO aTTECTALlMOHHOTO MCHBITAHUS, a TAK)K€ MUCHhMEHHbBIE OTBETHI
oOyuarolerocs s pacCMOTPEHHUS aNeJUISUU 110 TPOBEAECHUIO TOCYJapCTBEHHOIO IK3aMEHa.

ATmennanus paccMaTpuBaeTcs He Mmo3aHee 2 paboyux JHEH Co JHS MOoJauu aneuisaluy Ha 3acelaHuu
aneJUIAIIMOHHON KOMHCCHH, Ha KOTOPOE TPUTJIAIIAIOTCS MIPEACeIaTeh ToCyIapCTBEHHON IK3aMeHAITMOHHON
KOMHUCCHH ¥ 00YJaIOIIUNACS, TIOJABIIHHA aneJUIsAIHnLO.

3acenanue aneJUIAIIMOHHON KOMHCCHH MOYKET IIPOBOJUTHCS B OTCYTCTBHE O0YJArOIIETOCs, MTOAaBIIETO
aneJuIALNIo, B CIy4Yae ero HesiBKM Ha 3ace/laHue anesuIsIIIUOHHON KOMHCCHH.

Pemenve anemisiimoOHHON KOMHUCCUU JOBOJUTCS JI0 CBEIEHUS O0Yy4aromerocs, MoIaBIIero arnelis-
[[MI0, B Te4yeHHe 3 pabouymx IHEH co AHsS 3acelaHus aneUIAIUOHHOW KoMuccHH. PakT 03HAKOMIICHHS
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oOyuarolerocsi, MoJaBIIero aneudltio, ¢ PeIIeHUeM aleJUIIUOHHON KOMUCCUU yIOCTOBEPSIETCS MOIIIH-
ChI0 0OyYaroIerocs.

[Ipu oTkaze OT 03HAKOMJICHHS (TTOJIMCH) COCTaBIIIETCS aKT 00 OTKa3e OT O3HAKOMJICHUS (SBIISCTCS
MPUIIOKEHHUEM K TIPOTOKOITY), KOTOPBINA MOANUCHIBACT MpecenaTelNb (JIMO0 OJMH U3 WICHOB aneJUIsIIMOHHON
KOMUCCHH, IPUCYTCTBOBABIINM Ha 3aCE/IlaHUH) aNeJUISIIMOHHOM KOMUCCUU U CEKPeTaph aneusIIHOHHON KO-
MUCCHH.

[ToBTOpHOE TMpOBEAEHUE TOCYJAPCTBEHHOTO ATTECTAlMOHHOIO HCIBITAaHUS OOy4aroulerocs, rnojas-
LIET0 aleJISHUI0, OCYIIECTBIISAETCS B IPUCYTCTBUM OJITHOTO U3 YIEHOB alEUIALIMOHHON KOMUCCUU HE I103THEE
JaThI 3aBEpIICHHS 00ydeHUs B yHHBepcHuTeTe B cooTBeTcTBHH ¢ DI'OC BO.

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

PesynbTarhl caun rocyjapCTBEHHOIO 3K3aMEHa ONPEAEIAIOTCA OLEHKAMU «OTIUYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIbHO». OLUEHKU «OTIUYHOY, «XOPOILO0Y», «yTOBICTBOPUTEIHLHO
03HAYaI0T YCIIELIHOE TPOXO0KIEHUE FOCYIapCTBEHHOI'O aTTECTALIMOHHOTO UCIIBITAHNUS.

[Ipu omnpeneneHny OLEHKY 3HAHUN U YMEHHH, BBISBICHHBIX IIPU cJlau€ rOCYyAapCTBEHHOr0 3K3aMeHa,
IIPUHUMAIOTCSI BO BHUMaHUE YPOBEHb TEOPETUUECKON, HAYYHON U MPAKTUUYECKOM MOATOTOBKH BBIITYCKHUKA.

[Tpu BBICTaBIEHUU OLICHKH MPUMEHSIOTCS CIEIYIOIINE KPUTEPUU:

- OLICHKA «OTJIMYHOY» BBICTABIIIETCS TOMY, KTO IIpeacTasisieT Matepuaisl BKP B makcumansHOM cre-
MIEHU TOTOBHOCTH, TTYOOKO U MIPOYHO YCBOWJI MPOTPaMMHBINA MaTepua, UCUEPIIBIBAIOLIE, TOCIEI0BATENBHO,
YEeTKO U JIOTMUECKU CTPOMHO €ro U3JIaraeT, yMeeT TECHO YBA3aTh TEOPHUIO C MPAKTUKOW, CBOOOJHO CIIpaBIIs-
eTcsl C 3a/1auaMu, BOIPOCAMH U JIPYTUMH BUAAMH PUMEHEHUS 3HAHUH, PUYEM HE 3aTPYIHACTCS C OTBETOM
NIpU BUIOM3MEHEHUH 3aJ[aHUs, UCTIIOJIBb3YET B OTBETE MaTeprajl MOHOTpapHUECKON TUTEpaTyphl, PABUIBHO
00OCHOBBIBAET MIPUHATHE PEIICHHUS, BIIaJeeT PA3HOCTOPOHHUMHU HAaBBIKAMU U MPUEMaMU BBITIOJTHEHHSI TTpaK-
TUYECKUX 3a/1ay;

- OIICHKA «XOPOIIO0» BBICTABISETCS TOMY, KTO MpezcTaBisaeT Mmatepuansl BKP B Bbicokoii cTenenu ro-
TOBHOCTH, TBEPJIO 3HAET IPOrPaMMHBINA MaTepHall, TPaMOTHO U 1O CYILIECTBY U3JIaraeT ero, He JOIycKas Cy-
IIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, MPABHIBHO MPUMEHSET TEOPETUUECKHE MOJIOKEHUS IPU pe-
LIEHUH [TPAKTUYECKUX BOIPOCOB U 33]1a4, BIa/ieeT HEOOXOJMMbIMU HAaBbIKAMH U IIPUEMaMU UX BBIIIOJIHEHHUS;

- OLICHKA «YJOBJIETBOPUTEIHHOY» BBICTABIIAETCS TOMY, KTO mpecTaBisier maTepuansl BKP co cremne-
HBIO TOTOBHOCTH, YOEKJAIOIIeH YIE€HOB rOCyJapCTBEHHON KOMUCCHH B TOM, YTO CTYAEHT CIIOCOOEH BBIIOJI-
HuTh BKP B 0TBeIeHHBII A1 3TOTO MEPUOJI, UMEET 3HAHUS TOJIHLKO OCHOBHOI'O MaTepuaia, HO He YCBOMII €T0
JeTanei, JomycKaeT HeTOYHOCTH, HEJOCTATOYHbIE IIPAaBUIIbHBIE ()OPMYIIUPOBKH, HAPYIICHHUS JIOTHYECKOMN 110~
CJIEOBATEIBLHOCTH B U3JI0)KEHNUHU NPOrPaMMHOI0 MaTepHalla, IPOJEMOHCTPUPOBAI CEPbE3HBIE 3aTPyIHEHNUS
B [IPAKTUYECKON YaCTU MPEICTABIECHHBIX MAaTEPUaJIOB;

- OLICHKA «HEYJOBJIETBOPUTEIHLHO» BBICTABIIETCS TOMY, KTO He npeAcTtaBui matepuaisl BKP, a ecnu
MIpeICTaBUJI MaTepHalibl, HO JOMYCTHJI IPUHIMINAAIbHBIE OIIMOKM B PEHIEHUHM TEXHOJIOTMYECKHX 3ajad, He
3HaeT 3HAYUTEIBHON YaCTH MPOrpaMMHOI0 MaTepuaa, JIOMycKaeT CyIIeCTBEHHbIE OLUIHOKH.

3.3 IlepevyeHb peKOMEHYeMOM JIUTEPATYPbI 1JIsl MOATOTOBKH K FOCYAapCTBEHHOMY JIK3aMeHY

- PomanoB, A. U. Pacnipenienenus ciay4aiiHbIX BETUYUH U OCHOBBI CTATHUCTHUECKUX METO/0B 00pa-
OOTKH KCIIEPUMEHTAIIBHBIX JAHHBIX [ DJIEKTPOHHBIN pecypc]: yueOHo-MeToanueckoe nocodue / A. . Poma-
HoB, T. A. CemenoBa, H. C. BoponoBa. — Mocksa: HUAAY MU®DU, 2016. — 148 c. — ISBN 978-5-7262-2225-
7. — Pexxum noctymna: https://e.lanbook.com/book/119506, aBTOpH30BaHHBIIA.
- Mu¢raxyraunosa, @. P. [InanupoBanue u opranusanus SKCepuMenTa : yuebHoe nocoodue / .
P. MudraxyrauaoBa. — Kazans : KHUTY-KAU, 2020. — 256 c. — ISBN 978-5-7579-2474-8. — Tekcr :
ANeKTPOHHBIH // JlaHb : snekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/193510.
— Pexxum fgocTyna: [uist aBTOPH3. TOJIb30BaTeNeH.
- Kawmenes, C. B. KomnbotepHoe MoaeMpoBanue 1 00padoTKka JaHHBIX B IPUKJIAAHBIX HAY4-
HBIX HCCJIeI0BAHUSIX [DIEKTPOHHBIN pecypc] : ydeOHOoe mocodue AJisi CTYJAEHTOB, O0OYJarOIIUXCs O TPO-
rpamMMaM BBICIIETO MPo(ecCHOoHaNBHOT0 00pa30BaHus Mo HarpasieHusM noarotoku 151900 Koncrpykrop-
CKO-TEXHOJIOTHUYECKOE 00ecIieueHrne MaITMHOCTPOUTENBHBIX TIPOn3BOACTB, 221000.62 MexaTponuka u po0o-
totexuuka, 160400 PakerHbie koMrekcsl 1 kocMoHaBTHKa U 160100.68 Auactpoenue / C. B. Kamenes, K.
B. Mapycuu; M-Bo o6pa3zoBanus u Hayku Poc. denepanuu, denep. roc. 610xeT. 00pa3oBar. yupexacHue
BbIcII. MTpo¢. oOpazoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TeKcToBbIe JaH. (1 ¢aitn: 2.85 MO). - Open-
oypr : OI'Y, 2013. - 156 c. - 3arn. ¢ Tur. ’kpana. - Adobe Acrobat Reader 5.0. - Pexum nocryna:
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http://artlib.osu.ru/web/books/metod_all/3513 20130306.pdf .

- Kamenes, C. B. H:keHepHbIe pacyeTbl MeTOAOM KOHe4HBbIX 3jeMeHTOB B CAE-cucreme
""Autodesk Simulation Mechanical™ [DnekrponHbIit pecypc] : yueOHOe Mocooue i 00yJarmuxcs mo 00-
paszoBaTeIbHBIM MPOrPaMMaM BBICIIET0 00pa30BaHuMsl 10 HampaBiieHusM moAroToBku 15.03.05 KoncrpykTop-
CKO-TEXHOJIOTUYECKOE 00€CIIeYeHHEe MATMHOCTPOUTENBHBIX Mpon3BoAcTB U 15.03.06 Mexarponuka u pobo-
torexHuka / C. B. Kamenes; M-Bo Hayku u Bbicil. oOpa3oBanus Poc. ®deneparuu, @enep. roc. 610KeT. 00-
pasoBar. yupexJieHue Boicil. oopazoBanus "OpeHOypr. roc. yH-T". - DJIeKTpOoH. TeKcToBbIe AaH. (1 daiin: 5.24
MO). - OpenOypr : OI'Y, 2019. - 142 c. - 3arun. ¢ TuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum nocryna:
http://artlib.osu.ru/web/books/metod_all/94202_20190515.pdf - ISBN 978-5-7410-2477-5 .

- Kamenes, C. B. Ucnoab3oBanue CAE-cucremnl "ANSYS" B uH:keHepHO#H npakTHKe [DIeK-
TpOHHBIN pecypc] : yueb. mocobue / C. B. Kamenes, A. H. [ToroB; M-Bo o6pa3zoBanus u Hayku Poc. Denepa-
i, Oeep. areHTCTBO 1Mo 0Opa3oBaHuio, ['oc. oOpa3oBarT. yupexkaeHue Beicl. pod. oopasoBanus "OpeH-
Oypr. roc. yH-T". - D5IeKTpoH. TekcToBble faH. (1 daiin: 1.86 M0). - OpenoOypr : [OY OI'Y, 2008. - 115 c. -
3ar. ¢ tuaT. 9KpaHa. -  Adobe  Acrobat Reader 5.0. - Pexum  jgocryna:
http://artlib.osu.ru/web/books/metod_all/2642_20110923.pdf.

- OxkoneunukoB, A. C. [IpoyHOCTHBIE M OUHAMHYECKHE pacCyeThl B IPOrPAaMMHOM KOMILIEKCE
ANSYS WORKBENCH : yye6noe nocodue / A. C. Oxoneunukos, C. . , . I'. . — Mocksa : MAH, 2021.
— 101 c¢. — ISBN 978-5-4316-0805-6. — TexkcT : a1eKTpoHHBIN // JIaHb : 3IeKTpOHHO-OMOIMOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/207485 . — Pexxum moctyma: it aBTOPH3. MOJIb30BATEIICH.

- Kawmenes, C. B. OCHOBBI MeT0/1a KOHEYHBIX 3JIEMEHTOB B HH:KEHEPHBIX MPUJIOKEHUAX [ DJICK-
TPOHHBIN pecypc] : yuebHoe mocobue A 00yJaronuxcs no o0pa3oBaTeIbHBIM IPOrpaMMaM BBICIIETO 00pa-
30BaHUs MO HarpasieHUsAM 1oaArotoBku 15.03.05 KoHCTpyKTOPCKO-TEXHOIOIMUECKOE 0OeCTIeYeHUE Malllu-
HOCTPOUTENHHBIX ITPpou3BoACTB U 15.03.06 MexaTtponuka u podotorexnuka / C. B. Kamenes; M-Bo Hayku u
BbIcHI. 0Opa3oBanus Poc. @enepannu, denep. roc. 610pKET. 0Opa30BaT. YUPEKICHHUE BBICI. 00pa30BAHUS
"OpenOypr. roc. yH-T". - DneKkTpoH. TekcToBble naH. (1 ¢aiin: 3.84 M6). - Openbypr : OI'Y, 2019. - 110 c. -
3arr. ¢ taT. 9KpaHa. -  Adobe  Acrobat Reader 6.0. - Pexum = goctyna:
http://artlib.osu.ru/web/books/metod_all/94203 20190515.pdf - ISBN 978-5-7410-2478-2..

- Yusuun, A. H. Texnonornyeckast ocHactka : yaeoHoe nocobue / A. H. Yusuun, B. @. I'yppsiau-
xuH, E. M. bynbpkeB. — VYubsiHoBek : Yal' TV, 2022. — 173 c¢. — ISBN 978-5-9795-2192-3. — Tekcr :
3JIeKTPOHHBIN // JlaHb : anekTponHo-OMbOnmMoTeunas cucrema. — URL: https://e.lanbook.com/book/259712.
— PexxuM goctymna: Ui aBTOpuU3. MOJIb30BaTeNeH.

- Pexxymuit maCTpyMeHT : yaeOHOe ocoowme / JI. B. KoxkeBHukos, B. A. I'peunmaukos, C. B. Kup-
caHoB [u Ap.] ; mox obmel penakuueii C. B. Kpucanosa. — 5 u3n., crepeotun. — Mocksa : MammmHocTpoe-
aue, 2022. — 520 c. — ISBN 978-5-907523-01-2. — Tekcrt : a5eKTpoHHEIH // JIaHb : 2JIEeKTPOHHO-OHOIHO-
teunas cucrema. — URL: https://e.lanbook.com/book/192992 . — Pexwum goctymna: sl aBTOPHU3. TIOJIH30BaA-
tenei. — ObC UsnarenscrBa «JIanby.

- KoxeBHukos, /. B. Pexxymmii unctpymenr : yueOnuk / J{. B. KoxxeBuukos, B. A. I'peuntinukos, C.
B. Kupcanos, C. H. I'puropseB. — 4-e, u3n. — Mocksa : Mammnoctpoenue, 2014, — 520 c¢. — ISBN 978-5-

94275-713-7. — Teker : osnekTpoHHbI // Jlab : 371eKTpoHHO-OMONMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/63256 . — Peskum gocTyma: uist aBTopu3. nojb3osateieit. — DBC M3nparenscTBa
«JIaHbY.

- I'puropres, C. H. MeToibl NOBBIIIEHNS CTOMKOCTH pexyllero uHctpymenra : yueonuk / C. H. I'pu-
ropbeB. — 2-e u3l. — MockBa : MamuHocTpoenue, 2023. — 368 c. — ISBN 978-5-907523-33-3. — Teker :
ANEKTPOHHBIH // JlaHb : snekTpoHHO-OnOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/307286 .
— Pexum gocTyna: uist aBTOpH3. MOJIb30BaTeNei.

- l'opoxos, B. A. IIpoexTupoBanune TexHoJoru4eckoii ocHactku [Tekcr] : yueO. ans By30B / B. A.
I'opoxos, A. I'. Cxuprnanze, 1. A. Kopotkos. - Crapsrit Ockoun : THT, 2010. - 432 c. : un. - IIpun.: c. 394-
429. - bubmmorp.: c. 430-431. - ISBN 978-5-94178-210-9..

- I'yces, A. A. IIpoekTrpoBaHue TEXHOJIOTMUECKONW OCHACTKH : yueOHUK / A. A. I'yces, . A. I'yceBa.
— 2-e m3a1. — Mocksa : Mammuoctpoenue, 2013. — 416 ¢. — ISBN 978-5-94275-722-9. — TekcT : a1ek-
TpoHHBIH // JlaHb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/63254 . — Pe-
’KHM JIOCTyHa: JUIsS aBTOPHU3. ITOJIH30BATEICH.

- O60opynoBaHKe MAIIMHOCTPOUTEIbHBIX TPOU3BOACTB. [IpoekTHpOBaHNE IPHUBO/IA TTIABHOTO IBHKE-
HUS METAJJIOPEXKYIIUX CTaHKOB : yueOHoe nocodue / B. I1. Konbuos, Y. B. Jle, A. E. Pogsiruna, /1. A. Cra-
pony6uesa. — Mpkyrck : UIPHUTY, 2020. — 144 c. — Tekct : 21eKTpoHHBIH // JIaHb : 271€KTPOHHO-01O-
nuoteunas cuctema. — URL: https://e.lanbook.com/book/325076 . — Pexwum qocTyma: 1jist aBTOpH3.
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M0JIb30BaTENEH.

- Hertspesa, O. H. HopmupoBaHnue TOUHOCTH U TEXHUYECKHE U3MepeHus : yueobnoe mocodbue / O. H.
Hertspesa, A. A. bakanoB. — Kemeposo : Ky3I'TVY umenu T.®. ['opbauesa, 2017. — 200 ¢c. — ISBN 978-
5-906888-69-3. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0MOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/105390 . — Pexwum jocTyna: i aBTOPHU3. TOJIb30BATEIICH.

- Kamenes, C. B. ABTOMaTH3a1llisi KOHTPOJILHO-U3MEPHUTEILHBIX ONlepanuii B MallIMHOCTPoe-
HMU [DJIEeKTpOHHBIN pecypc] : yueOHoe nmocoOue AJis CTYAEHTOB, 00y4aloIUXCs 10 MPOrpaMMaM BBICILIETO
npodeccnoHaTEHOTO 00pa30BaHus M0 HanpaBieHusM MoAroToBku 151900 KoHCTpyKTOpCKO-TEXHOIOTHYe-
cKkoe o0ecrieueHrne MalTuHOCTPOUTEIBHBIX MTPou3BOACTB, 221000.62 MexarpoHuka U poOOTOTEXHUKA U
220700.62 ABTOoMaTH3aIMsI TEXHOJIOTHYECKUX porieccoB u mpousBoacts / C. B. Kamenes, K. B. Mapycuu;
M-Bo obpazoBanus u Hayku Poc. ®enepanuu, Denep. roc. Oro1xeT. 00pa3oBaT. yupexkIeHUE BBICII. POd.
obpazoBanus "OpeHOypr. roc. yH-T'". - DiekTpoH. TekcToBbie AaH. (1 daiin: 1.80 M6). - Openbypr : OI'Y,
2014. - 102 c. - 3arm. ¢ Tut. 9kpana. - Adobe Acrobat Reader 5.0. - Pesxum mpocryma:
http://artlib.osu.ru/web/books/metod_all/4606_20140609.pdf .

- Meramnopexyiuye cTaHKH : yaeOHuK : B 2 Tomax / T. M. ABpaamoga, B. B. bymyes, JI. 5. ['mo-
Boii, C. W. Jlockko ; moa penakiueit B. B. bymryeBa. — MockBa : MamuHocTpoenue, [6. r.]. — Tom 1 —
2011. — 608 c. — ISBN 978-5-94275-594-2. — TekcT : 37eKTpOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/3316 . — Pexxum moctyma: ajis aBTOpuU3. M0JIb30BATEICH.

- Metannopexyiie craHkd : yueOHUK : B 2 Tomax / B. B. bymyes, A. B. Epemun, A. A. Kakoiino,
B. M. MakapoB. — MockBsa : Mammnoctpoenue, [0. r.]. — Tom 2 — 2011. — 586 ¢. — ISBN 978-5-
94275-595-9. — Tekcrt : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/3317 — Peskum mocTyma: uist aBTOPH3. MOJIb30BATEIICH.

- KoxeBuukos, /. B. Pezanue matepuanos : yueonuk / J{. B. KoxkeBuukos, C. B. Kupcanos. — 2-¢
u3a. — Mocksa : Mammnoctpoenue, 2012, — 304 c¢. — ISBN 978-5-94275-657-4. — TekcrT : 31eKTpoH-
Hbli // Jlanb : anekTponHO-OMOIHnoTeuHas cucrema. — URL.: https://e.lanbook.com/book/63221 — Pexum
JIOCTyMA: JUIsl aBTOPU3. 110JIb30BaTENEH.

- [Tonsixos, A. H. I[IpoekTupoBanue MexaTpoHHBIX Moyieil ctankoB ¢ UITY : yuebHoe mocobue / A.
H. onsikoB. — OpenOypr : OI'Y, 2019. — 128 ¢. — ISBN 978-5-7410-2365-5. — TekcT : 3neKTpoHHbI#t //
Jlans : anexkTponHO-OMOIMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/159953 . — Pexwum mo-
CTyIa: JAJisl aBTOPU3. M10JIb30BATEIEH.

- benos, C. B. be3omacHOCTb KHU3HEIEATEIHHOCTH U 3aIIMTa OKPYKaIOIIEH cpe/bl (TeXxHOoCcepHas
0e30macHOCTh): y4eOHUK /s akaemuueckoro Oakanaspuara / C.B. benos.-5e u3z., mepepad. u 11011 -
Mocksa: FOpaiit, 2015. - 702 c.

- Opranu3zaiust MPoOU3BOCTBA U ynpasieHue npeanpustuem [Tekct] : yue6. ansa By3oB / 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. : UTHO®PA-M, 2003. - 672 c. - (Beicmee obpazoBanue) - ISBN 5-16-000201-4.

- lloaxonmaesa, M. O. Opranu3anusi NpOM3BOACTBA HA NPEANPHUATHAX MAIIMHOCTPOCHHUS [DJeK-
TPOHHBIN pecypc] : yuebHoe nocobue st cTyeHToB crennaibHoctu 080502 "OxoHoMuUKa U yIIpaBlIeHHE Ha
npennpustuu (otpacnu)" / M. O. IloakomaeBa, M-Bo oOpa3oBanus u Hayku Poc. ®@epeparuu, Dexep.
areHTCcTBO Mo o0Opa3oBaHMIo, ['oc. oOpa3oBar. yupexaeHue Boicul. pod. odpazoBanus "OpeHOypr. roc. yH-
T". - DnekTpoH. TekcToBble AaH. (1 daiin: 4.41 MO). - Opendypr : T'OY OI'Y, 2005. - 208 c. - 3arn. ¢ TUT.
JKpaHa. - Adobe Acrobat Reader 6.0. - Pexxum JOCTYTIa:
http://artlib.osu.ru/web/books/metod_all/910 20110727.pdf

- bexTamos, /[. A. OcHoBbl nporpaMmmupoBanust crankoB ¢ UITY : yueGHoe nmocobue / JI. A. bekra-
moB, A. M. BnacoB. — UBanoBo : UT'DY, 2018. — 112 c. — TekcT : 2neKTpoHHBIH // JIaHb : 2JeKTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/154545 . — Pexkum mocTyma: s aBTOPHU3.
M0JIb30BaTENEN.

- OCHOBBI IPOrpaMMHUPOBAHMUS TOKAPHOH 00padoTkM geraseil Ha crankax ¢ UIIY B cucreme
"Sinumerik™ [Tekct] : yueOHOe mocoOHe s CTYJCHTOB BBICIINX y4EOHBIX 3aBEIICHHH, 00YJIArOIIUXCS 110
HaIpaBJIEHUsIM NOArOoTOBKU "MexaTpoHuka u poboTorexHuka", "KoHCTpyKkTOpcKo-TeXHOIOrnyeckoe odec-
NeYeHNe MAITMHOCTPOUTENbHBIX pon3BoJCTB" / [A. A. TepeHtbeB u 1p.]; M-Bo oOpazoBanus u Hayku Poc.
Oenepanun, denep. roc. 610KET. 00pa3oBaT. yupexaeHUE BhICHI. oOpa3zoBanus "OpeHOypr. roc. yH-T". -
OpenOypr : OI'Y, 2015. - 108 c. : un.; 6,69 neu. 1. - bubnuorp.: c. 101. - ITpun.: c. 102-107. - ISBN 978-5-
7410-1268-0.
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- OCHOBBI IpOorpaMMupoBaHus ppe3epHoii 00padoTKuU AeTasnei Ha ctankax ¢ UIIY B cucreme
"Sinumerik™ [Tekcr] : yueOHOE mocoOue Ist CTYyICHTOB, 00YYaIOIIMXCS TI0 IPOrpaMMaM BBICIIETO 00pa3o-
BaHMS 1O HampasiaeHUsIM moaAroToBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ECTIeYCHUE MAIIMHO-
CTPOUTENBHBIX Mpou3BOACTB, 15.04.05 KoHCTpyKTOpCKO-TEXHOJIOTHUECKOe OOecreueHre MAaIlnHOCTPOU-
TeNbHBIX Mpon3BoACcTB U 15.03.06 MexaTtponuka u pobotorexnuka / [A. H. Ilonsikos u ap.]; M-Bo o6pa3oBa-
Hus ¥ Hayku Poc. @enepanuu, denep. roc. OromKkeT. 00pa3oBaT. yupexaeHue Boicil. odpazoBanus "OpeH-
oypr. roc. yH-T". - OpenOypr : OI'Y, 2015. - 198 c. : un.; 12,38 neu. 1. - bubnuorp.: c. 198. - ISBN 978-5-
7410-1269-7.

- 'onuapos, A. H. IlporpammupoBanue o0padoTku aerajsed Ha (pe3epHom cranke ¢ YITY
HAAS TM-1P [DnekTpoHHBIH pecypc]: ydeOHOe mocoOue il OOYYaroIIMXcsi MO 00pa30BaTeIbHBIM
mporpaMMmaM BBbICIIEr0 oOpa3oBaHMs 10 HampasiaeHusM moarotoBku 15.03.05, 15.04.05 Koncrpykropcko-
TEXHOJIOTUYECKOe 00ecredyeHue MalIMHOCTPOUTENbHBIX Npou3BoACTB, 15.03.06 MexaTpoHnuka u
pobororexnuka, 15.03.04 ABTOMaTHM3alus TEXHOJOTHMUYECKHX IporieccoB W mpousBoacts u 09.03.01
WNudopmaruka u Berancnurenbuas texauka / A. H. T'onuapos, K. C. Pomanenko, A. A. Kopaumnaesa; M-Bo
Hayku W BbIcll. oOpa3oBanusi Poc. @enepanuun, degep. roc. Oroker. 00pa3oBaT. yupekKJIE€HHUE BBICII.
obpazoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TekcToBbie naH. (1 daiin: 2.26 M6). - Opendypr : OI'Y,
2021. - 115 c¢. - 3Barm c¢ tur. sKkpana. - Adobe Acrobat Reader 6.0. - Pexum mgocryma:
http://artlib.osu.ru/web/books/metod_all/142984 20210524.pdf

- Kamenes, C. B. Un:xenepubiii anaau3 koHcTpykuuii B CAE-cucreme "ANSYS Mechanical
APDL" [DnexTpoHHBIN pecypc] : yaeOHOe TTocodue st 00yJaroImuXxcs o 00pa3oBaTeIbHBIM IIPOTpaMmMam
BhICIIETO0 00pa3oBaHusi MO HampaBieHusM oaArotoBku 15.03.05 KoHCTpYyKTOPCKO-TEXHOIOTHUECKOE
o0ecriedyeHne MalIMHOCTPOUTENBHBIX Mpou3BoAcTB, 15.03.06 Mexarponuka u pobororexauka / C. B.
KameneB; M-Bo Hayku u BbicHl. oOpasoBanus Poc. @enepamuu, Denep. roc. Oromxer. obpa3zoBart.
yupexxaeHue Beicl. oopazoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TekcToBble naH. (1 dain: 5.96 MO). -
OpenoOypr : OI'Y, 2021. - 160 c. - 3arn. ¢ tuT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum nocryma:
http://artlib.osu.ru/web/books/metod_all/143246_20210601.pdf .

3.4 UnTepHeT-pecypcebl

- http://www.metromec.ch — opurmansHbii caiit komnanunun « WENZEL Metromec AGy, 3annMa-
IolIelcss pa3pabOTKOW WHHOBAIMOHHOTO MPOTPAMMHOTO OOECIeUeHUs ISl KOOPAMHATHO-U3MEPUTEIbHBIX
MaIIWH, HAXOIAIIETO MPUMEHEHNE BO MHOTHX OTPACJISIX POMBITINIEHHOCTH, TAKUX KaK aBTOMOOMIIECTPOCHHE,
o0111ee MalIMHOCTPOEHUE, aBUa- U PAKETOCTPOCHHE;

- _https://en.wenzel-group.com — odunuanbHbI pyccKosA3buHbld caiT kommnanuu «WENZEL
Prazision GmbHy, siBJsttoIIeiicss 0IHUM U3 BEIyIIUX MPOU3BOAUTENCH KOOPAMHATHO-U3MEPUTEIIBHBIX MAIIIUH
B MUpE, UMSI KOTOPOTO CTAJI0 CHHOHIMOM BBICOKOH TOYHOCTH M MHHOBAIIMOHHBIX TEXHOJIOTHI B 00JIACTH KO-
OpJIMHATHON METPOJIOTHH;

- https://openedu.ru/course/urfu/METR/ — «OtkpsiToe obpa3oBanue», Karamor kypcos, MOOK:
«OCHOBBI METPOJIOTHH, CTAaH/IAPTU3AIINS U OIICHKA COOTBETCTBHUS.

- WwWwW.ABAMET.ru — opunuansHeIii cadT mocrapiirka ctankoB HAAS B Poccuro, caliT conepxut
CIpaBOYHYIO HHpOopManuio o nmporpammupoBanuto HAAS-FANUC;

- _https://ru-siemens.com/project/ — opurnuansHbIi caiT KOMIaHUK Siemens, COAePIKAIHA CIipa-
BOYHYIO HH(OPMAITHIO 110 TPOrpaMMHpoBaHuio B cucteme UITY Sinumerik;

- www.nakamura-tome.com, https://en.dmgmori.com_ www.okuma.com, http://www.rzts.ru,
http://dzfs.su, http://www.uzts.ru, http://www.lipstanok.lipetsk.ru, www.pumori.ru, https://www.stan-
company.ru, Www.sasta.ru — caiThl TPOU3BOIUTENICH BBHICOKOTEXHOJIOTHYHOTO M HAYKOEMKOTO 000py/I0Ba-
HUS;

- www.solver.ru — caiit urmkeHepHo-koHcanTuHroBoi pupmer 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, wWww.pumori.ru, Www.solver.ru — cadTsl IpOU3BOAUTEICH BbI-
COKOTEXHOJIOTUYHOTO 1 HAYKOEMKOT0 000pYyI0BaHMUS;

- http://www.irlen.ru/ - UPJIEH-UHXWHUPUHI merannooOpabaTeiBaroiiee 000py10BaHUE;

- http://www.solver.ru/Kommnanuss COJIBEP, xotopast BeiOpaia HarpaBieHHEM CBOCH pabOThl HH-
)KCHCpHBIfI KOHCAJITHHT,

- http://bibt.ru- 6GudnMoTEKa TEXHUYIECKOW JIUTEPATYPHI;
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- http://window.edu.ru/catalog/pdf2txt/100/26100/8995 MudopmarmonHas cucrema "Exnnoe okHO
nocTyna K o0pasoBaTenbHBIM pecypcam”. meer kaTanor 06pa3oBaTebHBIXUHTEPHET-PECYPCOB U MTOJTHOTEK-
CTOBOM 3JIEKTPOHHOMW Y4eOHO-METOAMYECKON ONOIMOTEKe I 001Iero U MpodhecCHOHATBFHOTO 00pa30BaHMUS;

- http://techliter.ru/load/uchebniki_posobya lekcii/metallorezhushhie_stanki/51 - Caiit snekTpoH-
Hoit oubnuoteku Techliter. ConepkuT yueOHbIE U CIIPABOYHBIC MTOCOOUS, YEPTEIKU MO0 COBPEMEHHOMY CTa-
HOYHOMY 000PY/IOBaHUIO;

- http://www.autodesk.com — oduiHanbHbI PYyCCKOA3BIUHBIA callT Kommanuu Autodesk,sBisio-
IeHcst MUPOBBIM JIUIEPOM B 00J1aCTH pa3pabOTKH pelieHuil u cepBucoB i3 D-nipoekTrupoBanus, Au3aiiHa,
rpaduKu 1 aHUMAaIUY;

- http://ascon.ru — oduumansuelii caiit komnannun ACKOH, sBistromeiicss KpymHeHIIM poccuid-
CKUM pa3pabOTUYNKOM MHXEHEPHOTO MPOTrPaMMHOI0 00€CIIeYeH s 1 HHTETPaToOpoM B chepe aBTOMaTU3ALuU
MPOEKTHON ¥ POU3BOICTBEHHOM JAEATEIIBHOCTH;

- http://www.solidworks.ru — odpunmansHbli caiit kommanuu SolidWorksRussia, siBisromieiics o-
HUM U3 KPYIMHEHIINX MOCTaBIIUKOB porpaMMHbIX komiuiekcoB CAD/CAM/CAE/PLM u MHXUHUPUHTOBBIX
ycayr 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 Nudopmannonnas cuctema "Ennnoe
OKHO JIOCTyIa K 00pa3oBarenbHbIM pecypcam'. FimeeT kaTaor o0pa3oBaTeIbHbIX HHTEPHET-PECYPCOB U TIOI-
HOTEKCTOBOH JIEKTPOHHOH y4eOHO-METOAMYECKON OHOIMOTEKe I 001Iero U mpodecCHoHaIbHOTO 00pa3o-
BaHUS.

- http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51 Caiit 3iekTpoH-
Hoit 6ubnunoreku Techliter. Conepxut yueOHbIE M CLIPAaBOYHBIC TOCOOUS, YEPTEKHU IO OOOPYIOBAHUIO Ma-
[IMHOCTPOUTEIILHBIX MPOU3BOJICTB.

- http://gostexpert.ru — 6ecruiaTHasi, mocTossHHO 0OHOBIsIeMast 6a3a 'OCToB P®D, kKOppeKTHPOBOK U
WCIPABJIEHUN 110 HUM;

- http://libt.ru — snexTpoHHass OMOIMOTEKA TEXHUUECKOU JTUTEPATYPHI, IPEIOCTABIISIONIAs CBOOOI-
HBIN JIOCTYIN K WHXEHEPHBIM KHUTaM, HOpMaTuBHOM gokymenTtaruu, 'OCTam, CHull, BCH;

- http://www.renishaw.ru — opurmanbHbIN PyCCKOS3BIYHBIN callT Gupmbl Renishaw, sBisromeiics
MHUPOBBIM JIUJCPOM B 00JIACTH MU3TOTOBJICHUS CPEJICTB U3MEPEHHS U KOHTPOJIS,

- http://www.wenzel-group.com — opunuanbHbIi caiT koMnanuu Wenzel, SsBIsiomeiicss O JHIM U3
KPYIHEHIITUX TPOU3BOIUTEIEM KOOPAMHATHO-U3MEPUTEIIbHOW TEXHUKH;

- http://www.metromec.ch — odunuanpHbIi caiT KoMInaHuu Metromec, SIBJISIONMICHCS OJHUM M3
KPYITHEHIITUX MOCTABIIUKOB MPOTPAMMHOT0 00ECIIEUSHHUS IS KOOPIUHATHO-U3MEPHUTEIbHON TEXHUKH;

- http://skbis.ru — opummanssrit caiitt CKb C (Poccus, Cankr-IlerepOypr), npon3BoANTENb 1aT-
YUKOB MepeMeIIeHUs (IHKOIEPOB);

- http://lapic.ru — opunmansueni caiitt OO0 «Jlamuk» (Poccusi, CapaTtoB), Mpou3BOJACTBO KOOPAHU-
HATHO-M3MEPHUTEIbHBIX MAIllUH;

- https://openedu.ru/course/ITMOUniversity/INTRCH/ — «OtkpsiToe o0pazoBanue», Karanor kyp-
coB, MOOK: «OCHOBEI B3aIM0O3aMEHSIEMOCTH,

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

- http://www.sprut.ru/ - odunmansueii caidt kommanuu «CIIPYT-TexHonorusy», coaepkaiiui
CTPaBOYHYIO HMH(POPMAIIKIO 10 aBTOMATH3AIMU MPOIECCOB MAITHHOCTPOCHUS C TOMOIIBIO MPOTrPAMMHBIX
npoayktoB SPRUT.

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

- https://www.coursera.org/learn/innovations-in-industry-robotics - «Coursera»; MOOK: «/uHo-
BaI[MH B MPOMBIIIICHHOCTH: MEXaTPOHHUKA U POOOTOTEXHUKAY;

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

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

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

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

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

- http://hse.ru/ - Beicmas mkosia s3koHOMUKH. HalimoHaIbHBIN HCCIIeI0BATEIbCKUN YHUBEPCHUTET.
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- http://ecsocman.hse.ru/ - ®eaepanbHbIil 00pa3oBaTENbHbIN TOPTA - IKOHOMHUKA, COLHUOIOTHS,
MeHemKMEHT.

- http://econom.nsc.ru/jep/ - BupryanbHast 5KOHOMUYECKass OnOIHOTEKA.
http://www.akdi.ru/ - Uarepuer-cepep AKJIN «DxOHOMHKA 1 KHU3HBY.
http://www.expert.ru/ - XKypuain «9kcrepry.
http://glossary.ru/ - Ciy»0a TeMaTH4eCKUX TOJKOBBIX CIIOBApEH.
http://eup.ru/ - Hay4no-o0pa3oBare/ibHbIN MOPTaT « DKOHOMHUKA U YIPABICHUE Ha MPEIIPHs-
TUsIX». brubamorexa S3KOHOMUYECKOMN U YyIIpaBICHYECKOH JIUTEPATYPHI.

- http://finansy.ru/ - ITy6aukaiuu 1mo 5KOHOMUKE ¥ hUHAHCAM.

- http://www.gks.ru - ®enepaibHas Ciry:k0a ToCy1apCTBEHHOW CTaTHCTUKH.

- http://www.cbr.ru - I1b P®.

- http://www.iea.ru/ - IHCTUTYT 5KOHOMHUYECKOTO aHAIIN3a.

- http://ibooks.ru/ - DnexkrponHas OUOIHOTEYHAS CHCTEMA KAHOYKCY.

- www.biblioclub.ru - DnekrponHas OuOIMOTEYHAsI CHCTEMa «Y HUBEPCUTETCKas OMOIMOTeKa
online».

- http://e.lanbook.com/ - DnekTponnas 6ubIMoTeYHAs ccTeMa «JIaHby.

- https://rucont.ru/ - Dnekrponnas 6udanoreunas cucrema «PYKOHT».

- https://elibrary.ru/defaultx.asp - Hayunast anexrponnas 6ubiaunoreka «Elibrary.ruy.

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

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

- https://openedu.ru/course/mephi/mephi_002_commerce/ OtkpbiToe 06pa3oBaHue —
Kommepuunanuszanust TEXHOJIOTUI

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

- http://www.stanko-nct, http://www.rzts.ru, http://dzfs.su, http://www.uzts.ru,
http://www.lipstanok.lipetsk.ru, http://www.assz.ru, https://www.stan-company.ru, Www.sasta.ru — caitsl
CTAaHKOCTPOUTEIbHBIX 3aBOJIOB Poccuy 1O NPOU3BOACTBY BBICOKOTEXHOJOTUYHOTO M HAYKOEMKOTO
000opyIOBaHUS;

- WWW.PUMOri.ru - caidt komnanuu «llyMOpu-MHXUHUPUHT HHBECT», IPOTAraHINPYET U BHEIPSCT
WHHOBAIIMOHHBIC TEXHOJIOTHH U COJICHCTBYET PA3BUTHIO KOHKYPEHTOCIIOCOOHOTO PHIHKA POCCUHCKHX MTPOTYK-
TOB MAIlIMHOCTPOCHHUS.

- www.solver.ru— caiit umxenepao-kouncantuarosoi pupmer SOLVER (COJIBEP).

- https://openedu.ru/course/mephi/machinery/ - «OtkpbiToe oOpa3zoBanue»:«KoHCTpyHpOBaHHE:
Bgenenue B getaam MalInH.

- https://openedu.ru/course/spbstu/DIGPROD/-  «OtkpsiToe  oOpa3zoBanue»:  «L{udpposoe
MIPOU3BOJICTBO U TIPOEKTHAS JICATEIBHOCTDY.

- https://www.kitamura-machinery.com, www.makino.com, www.mazak.com, www.mazak.ru,
WWW.0KUMA.COM— opHUIHUATBHBINA CaHT STOHCKHX MPOU3BOIUTENCH CTAHKOB

- Home - Pama (pamamachinetools.com), https://www.kovosvit.com, https://en.dmgmori.com/,
https://www.toshulin.ru, https://roeders.de/en/start/ — caiiT eBporeiickux mpOU3BOIUTENCH CTAHKOB

- http://sibengine.com/instrumentalnyj-i-shpindelnyj-konus-hsk/ - caiitr  TexHOMOTHYECKOM
kommaau OO0 «Cubups NHKUHUPHUHT € MOJIE3HON TEXHUUECKON U TEXHOJOTUUECKON JTOKYMEHTAIMeH

- Inventor 2018 Help | What's New for Inventor 2018.3 | Autodesk — oHnaiiH TOMOIIHUK TIO
Autodesk Inventor (6;1okHOT HHKEHEPA);

- https://exponenta.ru — o6pa3oBaresbHbIil moptan no Matlab, Simulink;

- siemens.com - caiiT mieHTpa oOpa3oBaTeIbHbIX yeayr Siemens PLM Software.

- https://openedu.ru/course/ITMOUniversity/ ACSE/ - «OtkpbiToe 0o0pa3zoBaHue»: «DIEMEHTHI
CHCTEM aBTOMATHYECKOTO YITPABICHHS.

- https://openedu.ru/course/mipt/SRE — «OtkpsiToe oOpa3zoBanue», Karamor kypcoB, MOOK: «Oc-
HOBBI HAYYHOTO UCCIICTOBAHHSI;

- https://openedu.ru/course/eltech/probability theory — «OTkpeiToe oOpa3zoBanue», Katanor kypcos,
MOOK: «Teopust BEpOSITHOCTEN».
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- http://fea.ru — opunmanbHBIH CAUT UHKUHUPUHTOBOTO IeHTpa «I[eHTp KOMIBIOTEPHOTO WHIKUHHU-
punray (CompMechLab®) CIIGITY, conepxamuii pa3auuHble MaTepHalibl, KOTOPbIE KacatoTCsl UCTIONb30Ba-
HUs coBpeMeHHBIX CAE-TeXHOJI0THi B pa3iMyHbIX OTPACIIAX MPOMBIIUIEHHOCTH;

- http://edu.ascon.ru/ — caiiT 06pazoBaTebHON MPOTPaAMMBbI KOMITAHHH «ACKOHY, IPET0CTaBIISIOMINI
JTOCTYI K Y4eOHBIM BEPCHSM MPOrPAMMHBIX MPOAYKTOB KOMITAHHH, COJICPKAIIUN Pa3JIMYHbIC O00ydYaromlie
MaTepHalibl, HHPOPMAIIUIO O KOHKYPCax, MPOBOJAUMBIX KOMITAHHEH U T.I1.;

- https://www.autodesk.com/education/home — pasaen odburransHOro caiita kommnauun «Autodesky,
MIPECTABIISIOINN OSCIIATHBIN TOCTYIT KO BCEM MOTHO() YHKIIMOHAILHBIM BEPCHSAM IIPOTPAMMHBIX ITPOAYKTOB
KOMITaHUU B 00pa30BaTENbHBIX LEJSIX, COACPIKAIIMA Pa3InYHbIe 00ydarolie MaTepualibl, HHHOPMAIIHIO O
KOHKYpCax ¥ MEPOIPHUATHSIX, IPOBOAMMBIX KOMITAHUCH U T.I1.;

- https://www.ansys.com/ — pa3ien opHUIIHATLHOTO CaiiTa KOMITAHUU «ANSYS», MTOCBAIICHHBIN e¢ aKka-
JEeMUYECKOH TpOorpaMMe, B paMKax KOTOPOW MPEJOCTABIISIOTCS OECIUIaTHBIC CTYACHYECKHE BEPCHH IPO-
IPaMMHBIX IPOAYKTOB «ANSYS» U pas3aruHbIe 00pyUaIOIINe MaTePHAaIbI;

- https://openedu.ru/course/ITMOUniversity MANMEH — «OtkpsiToe oOpa3oBanue», Karamor
kypcoB, MOOK: «Moaenu u METObl aHATUTUIECKON MEXaHUKNY;

- https://openedu.ru/course/mephi/mephi_digital engineering — «OtkpeiToe 0OpazoBanuey, Karamor
kypcoB, MOOK: «BBeaenue B iudpoBoit MHKUHUPHHTY.

- https://openedu.ru/course/ITMOUniversity/ MECHMACH — «OtkpsiToe obOpa3oBanue», Karamor
kypcoB, MOOK: «Teopust MexaHU3MOB U MaIIHH;

- https://openedu.ru/course/spbstu/CEDDM — «OTtkpbiToe o6pasoBanue», Karanor kypco, MOOK:
«KoMnbroTepHBIH HHKUHUPUHT B IIM(YPOBOM MPOSKTUPOBAHUH U IIPOU3BOIICTBEY.

- Jlomammnss crpanuna (dormerpramet.com) — CalT IPOU3BOAUTENEH HHCTpyMeHTa Dormer u Pramet;

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

- http://rezh-instrument.ru_— cipaBoYHO-MHPOPMAITMOHHBINA TTOPTAJ 10 PEKYIIEMY HHCTPYMEHTY.

- https://www.rsl.ru - poccuiickas rocyaapcrBennas oudauoreka (PI'B).

- http://nlr.ru_- poccuiickas HanroHabHas oudanoreka (PHB).

- https://elibrary.ru - nay4nas snekTpoHHass OMOIMOTEKA.

- https://link.springer.com - 6a3a JaHHBIX HAyYHBIX KHHUT, )KyPHAJIOB, CIIPABOYHBIX MaTEPHAJIOB.

- https://schunk.com/ru_ru/domasnaa-stranica/ - oduuMaJALHBIE caiiT Kommanuu Shunk mo
MPOU3BOACTBY OCHACTKH JUIsA cTaHKOB ¢ YITY H po6oTOTeXHMYECKHX KOMILIEKCOB.

- https://pragati-automation.com — opuuHaNbHBIA caiiT koMnanuu Pragati mo mpousBoaCTBY
PeBOJIbBEPHBIX I'0JIOBOK JJIf1 CTaHKOB ¢ UITY

- https://baruffaldi-russia.ru — momammsisi cTrpaHuma uTajJbsHCKo kommanmu Baruffaldi —
MPOU3BOIUTE/IS OCHACTKH U PEBOJIbBEPHBIX T0JIOBOK JIJISI CTAHKOB

- https://www.shop.santool.de/en/index - oduitnanbHbIi caiT HTATBIHCKOM Kommanuu Duplomatic -
MPOU3BOAUTENS OCHACTKY ISl CTaHKOB ¢ YITY

- http://www.gerardispa.com/company - oduuuanbHbIii CalT WTANbIHCKON kKommanuu Gerardi -
MIPOU3BOJUTEINSI OCHACTKH I cTaHKOB ¢ UIIY.

4 BeinyckHas KBaanpukannonHas padora

4.1 CTpyKTypa BBIIYCKHOIl KBAJM(PUKALMOHHOI pPadoThl M TPeOOBAHHUSA K ee COAEPKAHUIO H
0(pOpMJICHUIO

Temaruka BKP nomkHa oTpaxars OCHOBHBIE TpeOOBaHHS MOATOTOBKY OaKalaBpOB MO HAMPABICHUIO
15.03.05 Kowucmpyxmopcko-mexnonocuueckoe obecneueHue MAauuHOCMPOUmenbHblX npouzeoocms. B
nporecce moArotoBku BKP cTyaeHT momkeH NOMydWTh HABBIKM BBIIOJHEHUS pPa0OT, CBS3aHHBIX C
TEXHOJIOTHYECKOW TIOJTOTOBKOW mMpou3BojcTBa. (OCHOBHBIE W3 HHUX CIEAYIONIUE: TPOCKTUPOBAHHUE
€IMHUYHBIX TexHomorndeckux npoieccoB (TI) uzroroBnenus neraneil win NPOSKTUPOBAHNE KOMILIEKCHBIX
TII mist HOMEHKIATYPBI JIeTajeil, CXOXKHUX MO0 KOHCTPYKTHBHO-TEXHOJOTHYECKUM TMPHU3HAKAM; pa3padoTKa
CHEIHATBHBIX CPEACTB TEXHOJOTMYECKOTO OCHAIleHUs (YCTAaHOBOYHBIX MPUCIIOCOOJICHUH, CpENICTB
M3MEPEHHS, PEXKYIIET0 WHCTPYMEHTA); MPOCKTUPOBAHHME y4yacTKa, IeXa, B KOTOpOM OyaeT peaqn3oBaH
pa3paboTanHblif TexHONOTHYecKui nporiecc. B BKP nomkHBI ObITh Tak:ke OTpakeHbI BOIIPOCH 3KOHOMUKH.

B kax10M KOHKPETHOM Ciy4yae epeueHb pacCMaTPUBAEMBbIX Pa3/IesIOB MOXKET COKpAIEH WIIA PacIIu-
peH.

4.1.1T1oscHnTEeNIbHAS 3aITMCKa
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4.1.1.1 Annomauyus

B anHOTanmu A0KHO OBITH OTpaXkeHO KpaTkoe cojep:kanne BKP, monydenHbie pe3ynbTarsl.

4.1.1.2 Bseoenue

Bo BBeeHun cnenyer npuBecTH OOIIME TEHACHIUHN Pa3BUTHS MATMHOCTPOEHUS, POJIb 1 OCOOCHHOCTH
TEXHOJIOTMYECKOM MOArOTOBKH IPOU3BOJICTBA, OCHOBHBIE 3a1aun BKP.

4.1.1.3 Ananuz koncmpykyuu demanu u mpebo8aHull K ee u320mosieHurO

B pa3znene Heo0X0UMO OTPa3UTh CIIEIYIOIINE BOIPOCHL:

- CIy’)ke0HOe Ha3HaYeHHUE JIeTalu U (yHKIMOHAJIbHOE Ha3HAUEHHUE €€ MOBEPXHOCTEH (MCIIOTHUTEIbHbIC
MIOBEPXHOCTH, OCHOBHBIE KOHCTPYKTOPCKHUE 0a3bl, BCHOMOTaTeIbHbIe KOHCTPYKTOPCKHE 06a3bl, CBOOOHBIE O~
BEPXHOCTH) U3JI0KEHUE CIIEAYET COIIPOBOJUTH PUCYHKOM;

- TEXHOJOTHYECKUI KOHTPOJIb YePTeKa AeTaIl, KOTOPBIH 3aKJII0UaeTCs B TPOBEPKE JOCTATOYHOCTH HH-
¢dopmanuu o aeranu (KOH(UTYpaLus, pa3Mepsl, JOMYCKHU, IIEPOXOBATOCTb U T.I1.);

- COOTBETCTBHE HOPM TOYHOCTH J€TallM €€ Ha3HAUCHUIO (MIPU HAIMYUU MOJIHOM KOHCTPYKTOPCKOM 10-
KyMEHTAlMK Ha U3JIEIMH [IPOU3BOIUTCS Ha OCHOBE pacueTa KOHCTPYKTOPCKUX pa3MEpHbIX LieTei);

- B3aUMHO€ COOTBETCTBHUE MapaMeTPOB TOYHOCTHU JETAIH.

[To nuToram BBITTOHEHUS pa3Jeia B UEPTEK JCTAIM 110 COINIACOBaHUIO ¢ pykoBoauTeneM BKP cienyer
BHECTU OOOCHOBAaHHBIE U3MEHEHHUS.

4.1.1.4 Onpeoenenue muna npou3eoocmea

[Tpu nanuyuu 6azoBoro TII Tum mpou3BoacTBa onpenensercs no Ko3pGUIUEHTY 3aKperyIeHus onepa-
uuit. Ecnu nanssle o tpyaoeMkoctu 6azoBoro TII oTCyTCTBYIOT, TO THI MPOU3BOACTBA ONPEAEIAETCS OpH-
EHTHPOBOUYHO. THI MPOU3BOJICTBA TAKXKE MOXKET ObITh Yka3aH B 3afanuu Ha BKP. B ciyuae cepuiinoro mpo-
M3BOJICTBA OIPENESAETCS pa3Mep MapTHH 3aIyCcKa.

4.1.1.5 Ompabomra koHcmpyKyuu 0emanu Ha MexHOL02UYHOCb

Pe3ynbratom BhINONHEHUS pa3zelia SBISIOTCS PEKOMEHJAIMK 110 U3MEHEHUI0 KOHCTPYKIIMH, HAaIpaB-
JICHHBIE Ha 00ecreueHne BICOKOM MPOU3BOAUTEIHHOCTH U SKOHOMHYHOCTHA 00pabOTKH.

4.1.1.6 Bvibop ucxooHou 3a20moexu

JlaHHBIHN 3Tal TPOEKTUPOBAHUS JTOJIKEH BBITIOIHATHCS B CIEAYIOIIEH MOCIeA0BaTEeIbHOCTH:

- OIIpeJIeJIeHNE BUJa UCXOIHOM 3ar0TOBKH;

- BBIOOP METO0/1a OyYeHUs 3ar0TOBKH (KaK MpaBUII0, HA OCHOBAaHUH KaYE€CTBEHHOI'O aHAJIN3a HECKOJIb-
KHMX BapMaHTOB, JINOO HA OCHOBE TEXHUKO-3KOHOMHYECKOM OLIEHKH BApUAHTOB);

- onpenenenue GopMbl U KOH(PUTYpaITUH HCXOIHOM 3arOTOBKH;

- Ha3Hau€HUE JIOIYCKOB M0 JIEHCTBYIOIIUM CTaHAapTaM.

4.1.1.7 Bvibop u obocrosanue mexnonrocudeckux 6as

OTOT paznen ABISETCS OJHUM U3 BaXKHEHIINX B TEXHOJIOTMYECKOM NMpoeKTUpoBaHuu. [Ipu ero Beimos-
HEHUM CIIeyeT NMPHUAEPKUBATHCS CYIECTBYIOUIMX peKoMeHaanui. Bo-mepBrix, HEOOXOAMMO MPOU3BECTH
aHaJIN3 pa3MEPHBIX CBSA3EH AeTanu (IS CI0KHBIX JIeTalel BBIOJIHSAETCS Ha OCHOBE ITOCTPOEHMS rpada pas-
MEPHBIX CBsI3€il). 3aTeM Mpou3BOIUTCS BEIOOp 0a3 At OOJBIIMHCTBA TEXHOJOTHUECKUX ONepanuii (¢ yueTom
MIPUHIIMIIOB €IMHCTBA U NOCTOSTHCTBA 0a3), 3aTeM HE0OXO0MMO BbIOpaTh 0a3bl AJisl IEPBOM TEXHOJIOTMUECKON
orepaluu (C yueToM 3a/1ad, pelraeMblx 3a c4eT BbIOOpa 6a3 Ha MmepBoi TeXHoIorndeckoi onepauun). [Ipu
BbIOOpE 0a3 creayeT pacCMOTPETh HECKOIBKUX BAPUAHTOB Oa3UpOBaHUs U BEIOpATh U3 HUX HauboJiee npuem-
JIEMBII C TOUKH 3peHusi 00ecreueH st TOUHOCTH 00pabOTKH M MPOCTOTHI pean3allii BEIOPAaHHOTO BapHaHTa
6asupoBanus. Moryt ObITh NPUHSATHI 1Ba U OoJsiee BapuaHTa 0a3MpOBaHUS, KOTOPbIE BIIOCIEICTBUU JOJIKHBI
IIPOMTH KOJIMYECTBEHHYIO OLICHKY HAa OCHOBE pa3MEpPHOro aHanu3a BapuanTos T1I.

4.1.1.8 Boibop memo0os u Konuwecmea HeoOXxo0umvbix nepexo0o8 0opabomxu

BrinonHenue JaHHOTO pasjiena CBOJUTCS K ONPeesIEHUIO METOJ0B 00pabOTKH, MO3BOJISIOLINX JUIs BbI-
OpaHHOM NCXOHON 3ar0TOBKU 00€cednTh TpeOyemble mapaMeTpbl TOYHOCTH JAeTaiu. Beibop npousBoautcs
Ha OCHOBE Ka4E€CTBEHHO! OLIEHKH BapUAaHTOB.

4.1.1.9 @opmuposanue mapwpymuozo TI1

IIpu popmupoBanuu Mapuipyra 06paboTKH HEOOXO0AUMO HAMETHUTh OOOCHOBAHHYIO TOCIIEOBATENb-
HOCTb BBINIOJIHEHUS TIEPEX0/I0B, BHIOPAHHBIX Ha MpeabaylieM stane. [lyrem o0bennHenus nepexo1os chop-
MHUPOBATh OTPAaHUYEHHOE YUCIIO TEXHOJOTUYECKUX OIEpaInil.

4.1.1.10 Bwibop cpedcmes mexnono2uuecko20 0CHAuieHus onepayul

Jlnst kaxkaoi u3 onepanuii HeoOX0MMO BbIOpaTh: 000pyI0BaHUE, PEXKYIIUI 1 MEPUTEIbHBINA HHCTPY-
MEHT, BCIIOMOTaTeNbHbIM HHCTPYMEHT, TUIl YCTAHOBOYHOTO Npucnocodienus. Coaep:kaHue JaHHOTO pasiena
BITOCJIC/ICTBUM MOXET ObITh U3MEHEHO U JOMOJHEHO, HAlPUMEp, B 3aBUCUMOCTH OT BO3MOXKHOCTH peau3a-
U 00pabOTKM HA KOHKPETHON MOJIETTH CTaHKA.
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4.1.1.11 Onpeodenerue npunyckos u MeicnepexooHvlx pazmepos

Lenbto Beimonnenus pasaena BKP sapisercs nonyuenne TI1, oOecnieunBaromero rapaHTAPOBaHHOE Ka-
YECTBO IIPM MUHMMAJIBHOM pacxojie Matepuaina. Pasaen cienyer BBINOIHATH B CIEAYIOIIEH OCIIEI0BATEb-
HOCTHU: ITOCTPOEHUE pa3MepHbIX cxeM TII, pacueT TEXHOIOrMYEeCKHUX ONEepallMOHHBIX pa3MEPHBIX LIENEl, aHa-
JIU3 U KOPPEKTUPOBKA PE3yJIbTAaTOB, BEIBOABL. JKenaTenbHo pa3mepHsblid ananu3 TII npou3BoauTs A1 1ByX U
OoJiee BapHaHTOB, JUISI MX MOCIEAYIOIIEH OIIEHKU 110 TOYHOCTH M MaTepUaToeMKOCTH. [Ipyu HEeBO3MOXKHOCTH
MOJIy4eHus JeTanu TpeOyemMoi TouHOCTH ciiefyeT BHecTd B TII neneHanpapieHHbIe H3MEHEHUSI, CBSI3aHHBIE
C YBEJIIMYCHUEM YHUCIIa TEXHOJIOTHYECKUX NEPEX00B, IPUMEHEHUEM IPYTUX CXeM 0a3upoBaHus, 000CHOBaH-
HBIM PACIIMPEHUEM JOIYCKOB JI€TaIu U T.I.

4.1.1.12 Hasnauenue pesitcumos pe3anus

[Ipu BRINOIHEHNHU JAHHOTO PA3/esia BO3MOYKHO OIPEENIEHNE PEKUMOB PE3aHUsI 10 HOPMATUBHBIM JIaH-
HBIM JTH0O0 C TIOMOIIBIO 3aBUCUMOCTEH Teopuu pe3anus. [Ipu Hcronb30BaHUN COBPEMEHHOTO PEXKYIIETO WH-
CTPYMEHTA MIPOU3BOJICTBA BEAYIINX (GUPM CIEIYET MOJIb30BAThCSI PEKOMEHIALIUSMU, TPUBECHHBIMU B COOT-
BETCTBYIOIIMX KaTajorax. J[aHHbIe 110 pekuMam CIeyeT CBECTH B TaONIUILy. Pe:KuMbl pe3anust i onepaiu
(Hanboiee HArpy»KEHHOTO MEePeXoa) CIeyeT ONPEeeATh Ha OCHOBE pacyera.

4.1.1.13 Onpeoenenue Hopm 8pemeHu

JInst KaXKJ10M M3 TEXHOJIOTMYECKUX ONepaluil ciaeayeT Ha3HauYuTh HOpMbI BpeMeHU. Eciu mpousBoauTcs
pa3paboTka IByX U 0ojee BapMaHTOB, TO HOPMbI BPEMEHH OIPEEIIAIOT 10 BapuanTaMm. B panpHeiimem onn
OyAyT UCHOIb30BAHBI I TEXHUKO-3KOHOMHYECKOM OLIEHKHU BapHAHTOB.

4.1.1.14 Oghopmaenue mexuonocuueckou OOKyMeHmayuu

Pa3znen nomken ObITh 0(hOpMIIEH B BHI€ TEXHOIOTHUECKUX KapT. JKenarenbHO UCIIOIB30BaTh ONepaliy-
oHHoe onucanue TII, conpoBoxaas ero KapTamu 3CKHA30B.

4.1.1.15 Koncmpyxmopckas yacmo

Pa3nen BritouaeT B ce0s HEOOXOAMMBIE MAaTEPUAJIbl 10 MPOEKTUPOBAHUIO CIIELUAIBHBIX CPEJICTB TEX-
HOJIOTUYECKOTO OCcHaIeHus. [Ipy mpoeKTHPOBaHUN YCTAHOBOYHOTO MPUCIIOCOOICHUSI HEOOXOAUMO MTPUBECTH
cily’)keO0HOE Ha3HaYeHHE MPUCIIOCOOJICHUS]; PACUETHYIO CXeMY (CXeMy aKTHUBHBIX CHJI M PEeakuil onop, Aeil-
CTBYIOILIMX HA 3arOTOBKY); pacyeT CHJI 3aKHMMa; pacueT MPUBO/a MpucrnocoOienus. Pacyer Ha TOYHOCTH J0J-
KEH MPOU3BOJUTHCS UCXO/sI U3 TOUHOCTHBIX TPeOOBaHUN K 00pabaThIBaEMON 3arOTOBKE Ha OCHOBE pacdera
Y aHAJIN3a KOHCTPYKTOPCKUX Pa3MEPHBIX LIETEil.

KoHcTpykius cnenualbHOro KOHTPOJIBHOTO yCTpOWCTBa pa3paldaThiBaeTcs JUIsl YCIOBUN KpPYIHO-ce-
PUIHHOIO WJIM MacCcOBOTO Mpou3BoACTBa. [Ipu MenKkocepuiltHOM XapakTepe MPOU3BOJICTBA CIEAYET OPUEHTHU-
poBaTbCsl Ha NPUMEHEHNE YHUBEPCAIBbHBIX CPEJICTB M3MEPEHUS (B TOM UHCIIE U IIYHOBBIX U3MEPUTEIbHBIX
rosnioBok Ha KM u mHorouenessix ctankax ¢ UIIY). B KOHCTpYKTOPCKO# 4acTH MOKET OBbITh TaKXe MPOou3-
BEJICH pacyeT CHEeHAIIbHOTO PEXYIIEr0o UHCTPYMEHTA, HECTAaHAApTHOTO BCIIOMOIaTeIbHOTO MHCTPYMEHTA U
T.IL.

4.1.1.16 Vnpasnarowas npoecpamma ons cmanka ¢ 911V

Paznen 1omkeH BBIMOIHATHCS C UCHOJIb30BAHUEM JIBYX CIIOCOOOB COCTaBJIEHUS MPOTPaMM: PYYHOTO U
aBTOMATHU3MPOBAHHOTO ¢ mcmonb3oBanreM CAM-cuctem. B HeM HE0OX0aMMO Pa3pabdoTaTh yIPaBISIFONIYIO
IporpamMMy AJisi OZTHOTO U3 TEXHOJIOTMYECKUX MEepexo0B, M0 00paboTKe CI0KHOM nmoBepxHOCTH. [Ipu 3TOM
ClIelyeT MPUBECTU pacueTHO-TexHojorudeckyro kapty (PTK) u xoab! mporpaMmsl ¢ pacin@poBKoil Ux mo-
KaJIpOBOT'O COJAEPKAHUS.

4.1.1.17 Ymounenue muna npouzeoocmaa

Heo6xoanMo Ha ocHOBe ompeseneHust KodpPHUIMeHTa 3aKperyIeHusl Onepaniil yTOUHUTh TUI MPOU3-
BojcTBa. Eciiu OH HE coBMaiaeT ¢ NPUHATHIM paHee, TO B MOSCHUTEIBHOMN 3alKCKe CIeAyeT HaMETUTh BO3-
MO’KHBIE HU3MEHEHMSI B TEXHOJIOTMYECKOM IIPOLIECCE.

4.1.1.18 IIpoexmuposanue yuacmka (yexa)

JlaHHBIN pa3/ien BBIIOIHSETCS, ECIM COOTBETCTBYIOLIUE YKa3aHUS COAEPKATCS B 3aJJaHUH HA IPOEKTH-
poBanue. OH JOIKEH coiepKaTh HEOOXOAUMBIE PacyeThl IO OIPEEICHHUIO TOTPEOHOT0 YKcia eIMHULL 000-
pyaoBaHMs, 1uiomaned u T.1. [Ipu 3ToM Bce pacueTsl B YCIOBHAX CEPUITHOIO MPOU3BOACTBA JOJKHBI OTHO-
CUTCSI K HOMEHKJIaType aetaned (MUHUMYM 3). JlaHHBIE IO TPYAOEMKOCTH CIIEAYET OINpeAessTh Ha OCHOBE
YKPYIHEHHBIX JaHHBIX. [Ipy IpoeKTUPOBaHUH THOKUX aBTOMATU3UPOBAHHBIX Y4aCTKOB HEOOXOAUMO UCIIOIb-
30BaTh Pe3yJIbTaThl padOTHI C MPOrPaMMHBIM cpelicTBOM «Kackaay, u MpUBECTH AaHHBIE MO IIUKIOrpaMMaM
pabotsl aemenToB ['TIC.

4.1.1.19 Dxonomuueckas yacme

Pa3nen BBIMOIHAETCS B COOTBETCTBUU C PEKOMEHJALMSAMHU KOHCYJIbTAaHTA MO SKOHOMHYECKON YacTH.
[Ipu 3TOM OmpenenstoTcs: TEXHOJIOTHYecKas ce0eCTOMMOCTh U3TOTOBJICHUS JI€TalIH, THOO TEXHOJIOrHYecKas
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ce0ecTOMMOCTh M3TOTOBJICHHS AETalu MO BapuaHTaM, JHUO0 IKOHOMUYECKHE MOKAa3aTeNIH MPOEKTUPYEMOIo
y4dacTka.

4.1.1.20 Hayuno-uccrnedosamenvckasn ywacmo (CneyuanvHas 4uacmo)

JlaHHBIN pa3aen BRINOIHSIETCS TOJBKO HA OCHOBE MJIM CAMOCTOSITENIbHBIX HAYYHBIX MCCIICOBAHUHN WIIH
0030pa COCTOsIHMSI CTIelaIbHOTO Borpoca u3 3ananus Ha BKP. Orta wacte BKP nomkHa mokazate yMeHHe
o0yyaroIerocs paboTaTh CO CIIEUAIBHOM, B TOM YUCIIE, C TIEPUOJMUECKON TUTepaTypoil. B Hell nomkeH ObITh
MIPOM3BE/ICH aHAIN3 aKTYyaJbHOU MPOOIEeMbI U3 TEOPUH U NMPAKTUKU MalIMHOCTpoeHus. [Ipu uznoxxenuu pas-
7ie7ia HeAOMYCTUMO OIPaHHUYUTHCS 0030pOM KaKoro-JInO0 BOIIPOCa, a TAKXKE MPUBOIAUTH OOIIEN3BECTHBIE CBE-
NeHus U3 yueOHo nuteparypsl. Pa3aen momkeH, 3akaHYMBaThCS BbIBOJAAMU. Bompocsl HayqHO-HCCIe10Ba-
TEJNBbCKOM YacTh 0053aTeNIbHO JJOIKHBI OBITH OPTaHUYECKH CBsA3aHbI ¢ TeMaTukoil BKP.

Boimmonnennas BKP nomkHa 3akaHYMBaTHCS 3aKIIIOUEHUEM, COJIEPKAIIM BBIBOJIBI U OCHOBHBIE PE3YJib-
TaThl PabOTHI.

4.1.2 I'paduueckast 4acThb

OO0mwmii 06beM TpaduuecKol YacTu JOJDKEH BKIIOYATh HE MeHee 8 imctoB (popmarta Al. Pexomenmaye-
Moe cojiepkaHue rpaduueckoil yacTu:

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

JlanHblit ToKyMeHT odopmitsieTcs 00s3aTenbHo U conep:kut 2D u 3D npencrasienue netanu; B ciiydae
CYIIECTBEHHBIX I0Pa0OTOK KOHCTPYKIMH, CBSI3aHHBIX C YTOYHEHHEM HOPM TOYHOCTH MJTH C yIy4IICHUEM TeX-
HOJIOTUYHOCTH JETaJH JIMCT BXOJUT B 00IIIee YHCIIO JIUCTOB. B mpounx ciydasx JucT aBisercs nHbopMaiu-
OHHBIM U HE BKIIIOYAETCS B 001Iee KOJIMYECTBO JIUCTOB.

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

YepTex MCXOTHON 3aTOTOBKH HE BBIMOJHSIETCS, €CIM 3ar0TOBKA TOIYYaeTCsl PE3KOl COPTOBOTO MPO-
Kara.

4.1.2.3 Cxembl mexnonocuueckux nanadox (3 — 4 nucra)

CxeMbl JOHKHBI 1aBaTh MOJHOE MPEICTaBICHHE O pa3pabOTaHHOM TEXHOJIOTHMYECKOM mporecce. Jlis
KaXX/I0TO U3 TEXHOJIOTUIECKUX TIEPEX0/I0B HEOOXO0IUMO TIPEICTABUTH 3aTOTOBKY, PEXKYIINNA HHCTPYMEHT, Tpa-
€KTOPHIO €r0 OTHOCUTEIHLHOTO MepEMEIICHHUS, TAKXKE I IIEPBOT0 MEPEX0/Ia CIEeNYeT YKa3aTh JJIEMEHTHI yCTa-
HOBOYHOTO Iipucnioco0enus. CTeneHp AeTaanu3aiy IPUCIIOCOOICHUS JODKHA 1aBaTh PEICTaBICHHE O BO3-
MOKHOCTH pealiu3allii BBIOpaHHOI cxeMbl 0a3MpOBaHMs U HAJE)KHOM 3aKperIeHUU 3aroToBku. Bemomora-
TEJbHBIA MHCTPYMEHT (OIPAaBKH, MaTPOHBI IEPEXOAHBIEC BTYJIKH U T.II.) HE CIEAYeT TyOnupoBaTh, MpeacTaB-
JSTH AJI UHCTPYMEHTOB Pa3JIMYHOTO TUTIA.

4.1.2.4 Mapwpymmuwiii mexnonoeuueckuil npoyecc (1-2 nucra)

Odopmnsercs B Buae Tabauibl. MoskeT ObITh BBIIIOJIHEH MO0 HECKOJIBKUM BapuaHTaM: CpaBHEHHE 06a30-
BOH M IPOEKTHOM TEXHOJOTUH; pa3pabOTaHHbII TEXHOJIOTUYECKUI IPOLECC; pa3pabOTaHHbIE BAPUAHTHI TEX-
HOJIOTHUYECKOTro Tporiecca. B Tabnuiie 1omkHbI ObITh MPECTAaBICHbI: HAMMEHOBAHHUE M COJIEpXKaHHUEe Omepa-
IIUH, ONIEPAIIMOHHBIN ICKU3 CO CXEMOH 0a3sMpOBaHMS, UCIIOIB3yeMOe 000PYAOBaHHE, TPYIOEMKOCTh 110 OTIe-
parusaM U cyMMapHasl.

4.1.2.5 Vemanosounoe npucnocobnenue (1 — 2 nucra)

C6opounslil yeptexx u 3-D Mozaens nmpucrnocobaeHns ¢ He0OOXOAUMBIMU Pa3MEpPaMU M TEXHUYECKUMU
TpeOoBaHUAMHU. UNCIIO BUIOB pa3pe30B CEUCHHUH YCTAaHABIUBACTCS pa3pabOTUYMKOM, TIPH STOM YEPTEX J0J-
’KEH COJIepKaTh MOJIHYIO M OJTHO3HAYHYIO HH(POPMALIMIO 0 KOHCTpYKLUU. [IpoekTrpoBanue npucnocodieHue
JOJHKHO TIPOU3BOIUTHCS B cpenie cOopku kakoi-mbo CAD-cucremMsl.

4.1.2.6 Cneyuanvuwiii pesxcywuti unu cnomozamenvhuviil uncmpymenm (1 1ucT)

4.1.2.7 Hayuno-uccredosamenvckas wacmo (1 nucr).

OdopmasieTcs B BUIE TUIAKaTOB, CXeM, AuarpamMm. JIommkeH coepikaTh KpaTKHUe BBIBOJIBI.

4.1.2.8 ITnanuposka yuacmka (uexa) (1 mucr)

4.1.2.9 PTK u ynpasraowasn npoepamma o1 cmanka ¢ 4I1Y (1 nucr)

4.1.2.10 Cxema xoumpons (1 nucr)

4.1.2.11 Dxornomuueckas yuacmo (1 1UCT)

4.2 IlopsiioK BBINOJHEHUS BHINYCKHOM KBAJIN(PHKANIMOHHON padoThl

Temst BKP cBogsiTcs K TByM OCHOBHBIM HalpaBlIeHUSIM:

- KOHCTPYKTOPCKO-TEXHOJIOTHIECKOEe 00eCTIeueHre TIPOIIecca U3TOTOBJICHUS IETaH MAIIMHOCTPOCHUS;

- UCCIIEIOBaHNE HOBOM TE€XHOJIOTHM M3rOTOBJIECHUS WJIM MOBBIIICHUS OTAETbHBIX CBOMCTB M3/1€1Us Ma-
[IMHOCTPOCHUSI.

Kaxnplii cTy1eHT, HaunHast CO BTOPOTro Kypca, oTydaeT OJlaHK — 33/1aHue, BKIIIOYAoIlee 3aJaHue K Kyp-
COBBIM ITPOEKTaM U paboTaM, a TaK)Ke WHAWBUAYATLHBIM 33/IaHHUSM T10 YETHIPEM JUCIHUILIHHAM (TTPUI0KEHUE
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A):

- [IporpammHoOe obecnieueHre aBTOMAaTU3UPOBAHHOTO POSKTUPOBAHUS;

- [TpoexTpoBaHME CTAHOYHON TEXHOJIOTUYECKON OCHACTKH;

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

- TexHONOrNs1 MAaIMHOCTPOEHUSI.

Pa3zpaboTka Takoro 0yiaHka MpPOJMKTOBaHA HEOOXOJMMOCTHIO BBITIOJHEHHUS CKBO3HOTO 3a/laHUS 10
JTUCLUILTNHAM, JIS)KAIUM B OCHOBE BBIITYCKHOM KBaTH(PUKATUOHHON pabOTHI.

[Tpumepusie Tembl BKP ycranaBnuBaroTcst Ha BTOpoM Kypce oOydenus. Ha rocynmapctBeHHOM
HK3aMEHE MPOBOJIUTCS SKCIEPTH3a BEIOPAHHBIX TEM.

B cooTBeTcTBHM € TeMOW BBITYCKHOM KBAIU()UKAMOHHOW pabOTHl €€ PYyKOBOJHUTEIb BBIJAET BHITYCK-
Huky 3ananue Ha BKP, yrBepxkaennoe 3aBenyromum kadeapoil, ¢ ykazanuem cpoka okonuanus (IIpunoxe-
nue b). Oto 3ananue Bmecte ¢ BKP npencrasnsiercs nepen 3ammuroii B I'OK.

3asenyronuit kadeapoit TMMCK ycraHaBiMBaeT CpOKH MEPUOIUIECKOTO OTUETA BBIITYCKHUKA TI0 BBI-
nonHeHno BKP. B ycTaHOBIIEHHBIE CPOKH BBITYCKHUK OTYUTBIBACTCS IEPE]l PYKOBOIUTEIIEM U 3aBEAYIOIIUM
kadenpoii, KoTopble GUKCUPYIOT cTeneHb (mporeHT) rotoBHOCcTH BKP 1 oTpakarot 3T0 B mpoTOKOII€ 3aBeny-
fo1ero kadeapoi.

BKP BrinosHseTcs Ha OCHOBE IITyOOKOT0 U3Y4€HUs JINTEPATYPHI 10 CIIEHUANbHOCTH (Yy4eOHHUKOB, yueo-
HBIX TOCOOUH, MOHOTpaduil, IEPUOTUIECKOH JTUTEPATYPHI, )KYPHAIOB, HOPMAaTUBHO JIUTEpaTypHI U T.11.). Pe-
KOMEH/IALIUIO TI0 CIUCKY TaKOM JUTEPATypbl MOKHO IOJIYYUTh BO BpeMs KOHCYJbTAllUU y PYKOBOJIUTEINS.
Kpome Toro, HeoOxomumyIo HHPOPMAITUIO MOKHO MOTYYHTh Y CIIEUAIEHO HA3HAUYEHHBIX KOHCYJIBTAHTOB I10
otnenbHbIM pazaenam BKP — sxkoHOMHUECKO, TEXHOIOIMYECKOM 4acT, KOHCTPYKTOPCKOM 4acTH, Mporpam-
MupoBaHue o0padboTku Ha crankax ¢ UITY u koHTposibHOU onepanuu. KoHCYIbTaHThI TPOBEPSIIOT COOTBET-
CTBYIOILYIO YaCTh BBIMOIHSAEMON BBITYCKHON paOOTHI M CTABAT HA HEH CBOIO MOJIKUCH.

O6mue TpeboBanus u mnpasmwia opopmieHus BKP wm3noxensl B cranmapre opramm3anuu (CTO
02069024.101-2015 «Pabotsl crynenyeckue. Obiue TpedoBaHus U IpaBuiia 0HOPMICHUS»).

3a npunsaTsie B BKP pemienus u 3a npaBuiabHOCTh BCEX JAHHBIX OTBEYAET BBITYCKHUK — aBTOP BBITYCK-
HOM KBaAIM(PUKAIIMOHHOMN pabOTHI.

K 3amure BKP nonmyckatoTcsi BbIIYCKHUKH, BBIIIOJHUBIINE BCE TPEOOBaHUS y4eOHOIO IJIaHa U IMPo-
IpaMM.

3axonueHHass BKP, noanucanHas Ha TUTYJIBHOM JIUCTE BBITYCKHUKOM, PYKOBOJUTENEM U KOHCYJIbTaH-
TaMu BMECTE C OT3bIBOM PYKOBOAMTES MPECTABISIECTCSA HA MOJIUCH 3aBEAYIOLIEMY KadeIpoii.

He mno3gnee, yem 3a aBa JIHA A0 3alIUThl CTYJIEHT INPEIACTaBIAET cekperapro ['ocynapcTBEeHHOM
HK3aMEHAIlMOHHON KOMUCCHU BCE HEOOXOMMBIE TOKYMEHTBI:

- pacrnopsbKeHHe IUPEKTopa ASPOKOCMUYECKOTO0 HWHCTUTYTa O JIOMYCKE K 3aluTe O0yJaromuxcs,
YCIIEIIHO MPOUIEIIINX BCE ATAIlbl, yCTAHOBJIEHHBIE 00pa30BaTeIbHON MPOTPaMMOii;

- oguH 3k3emiuisap BKP B cOpourtopoBanHoM BuUE;

- 0T3bIB pyKoBoautens o BKP;

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

4.3 IlopsAoK 32U THI BHIMYCKHON KBAJM(PUKAIMOHHOI PadoThI

3ammra BKP npoucxoaut my6auuno. OHa HOCUT XapakTep AUCKYCCHU U NMPOUCXOAUT B OOCTAHOBKE
BBICOKOH TpeOOBATEIbHOCTH U MPUHIUITHATIBHOCTH; OOCTOATEILHOMY aHAJIN3Y JTOJIKHBI IOJBEPraThCs JOCTO-
BEPHOCTb 1 0OOCHOBAHHOCTh BCEX BBIBOJIOB M PEKOMEHJIAINM, coepkaiuxcs B pabore. Kpome uieHoB k-
3aMEHAlMOHHOM KOMHUCCUM Ha 3allUTe >KeJlaTeabHO npucyrcTBue pykoomutens BKP, a taxxe Bo3MokHO
IIPUCYTCTBHUE IPYIUX CTYJEHTOB, IpeNoaBaTesel 1 aIMUHUCTPALIUN.

3acenanue ['ocynapcrBeHHol sk3ameHanoHHoNM komuccuu (I"'OK) HaunHaercs ¢ Toro, 4to cekperapb
OOBSIBIISIET O 3alllUTe, YKa3bIBas ee Ha3BaHMe, (PaMIIINIO, UMS, OTYECTBO €€ aBTOPa, a TAKXKe JOKJIabIBAET O
HaJU4IUU HEOOXOJAMMBIX B JIeNie IOKYMEHTOB, IepeaacT npejacenarento 3akonueHnyo BKP u Bce HeoOxoau-
MBbI€ MaTepHaJlbl, TOCIIE Yero 00yUaroLuiics MojryyaeT caoBo s qoknaaa. [Ipumeuanue — B 'OK MoryT ObITh
MIPEACTABIICHBI TAKXKE NHBIE MaTEPUAIIBI, XaPAKTEPU3YIOIME HAYYHYIO M IPAKTUYECKYIO [IEHHOCTh BBITIOJIHEH-
Hoil BKP — neuatneie cratbu no teme BKP, nokymeHThI, yka3bIBaroniye Ha npakTuueckoe npumenenne BKP,
MaKeTslI U T.J.

3ammra BKP npoBoautcsa Ha oTkpeiToM 3acenanun 'OK ¢ yuactuem He MeHee JBYX TpeTell cocTaBa
komuccuu. 3aumra BKP MoxeT npoBoauTcs Kak B YHUBEPCUTETE, TaK U HA MPEANPUATHUAX, B YUPEKICHHUIX
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Y OpraHu3alusix, 1Js KOTOPbIX TeMaThka 3amuiaemMbix BKP npeacraBnser HaydHbIi WM MPAKTUYECKUN UH-
Tepec.

st coobmiennst conepskanusi BKP BeImyckHUKY nipefocTaBisercs He Oosee 15 MuH.

ITocne okoHuanus noknana diaeHsl I'OK 3agar0T BOIIPOCHl, KOTOPBIE CEKPETAPD 3AIIMCBIBAET BMECTE C
OTBETaMHU B MPOTOKOI. UseHsl ['ocynapcTBeHHOM SK3aMeHAIIMOHHOM KOMUCCHH U JIMLIA, IPUTJIAIICHHbIE Ha
3alIUTY, B YCTHOH (hopMe MOTYT 3a/1aBaTh JIF0ObIE BOTIPOCHI 110 Tpo0ieMam, 3aTpOHYTHIM B padbote. OTBeuast
Ha BOIMPOCHI, HYKHO KacaThCsl TOJIBKO CYIIECTBA Jiejia. 3aTeM CEKpeTaph 3a4MThIBAECT OT3bIB PYKOBOIUTEIIS.

[IponomxurensHoCTh 3auThl 01HOM BKP, kak npaBuio, He nomxkHa npesbimaTh 30 MUH.

4.4 Kputepus onleHNBAaHUS BbINYCKHOH KBAJIM(PUKAMOHHOI PadoThI

Pesynbrare! 3amutel BKP onpenenarorcess oneHkaMu «OTIIMYHO», «XOPOILIO», «yAOBIETBOPUTEIBHOY,
«HEYJOBJIETBOPUTEIBHO». OLEHKH «OTIMYHO», «XOPOILIO», «YAOBJIETBOPUTEIBHO» O3HAYAOT YCIEIIHOE
IIPOXO0XKACHHUE I'OCYJaPCTBEHHOI'O aTTECTAlMOHHOIO UCIIBITAHMS.

[Ipu onpenenenun onenkun BKP npuHuMaroTcs BO BHUMaHUE YPOBEHb TEOPETUYECKOH, HAYYHOU M
MPAKTUYECKOH MMOATOTOBKH BBIITYCKHUKOB, UX TPO(PECCHOHATBHOM MOITOTOBICHHOCTH B COOTBETCTBHUH C Tpe-
oosanusmMu @I'OC BO, ycTaHOBJICHHBIE KaK HA OCHOBE aHaIM3a KayecTBa BblTTotTHeHHOM BKP, Tak 1 Bo Bpems
ee 3almThl. Tak OLEHUBAIOTCA aKTyalbHOCTh U BaXXHOCTHh TeMbl BKP 111 Hayku u nmpou3BoacTBa, HAIMYHE
myOauKanui 111 u300peTeHUH Mo 3alUIlaeMoi TeMe, IPOBeIeHUE YKCIIEPUMEHTAIBHBIX, JJA00PATOPHBIX WU
MPOMBIIIJICHHBIX UCTIBITAHUH, TMYHOE y4acTHE BHIITYCKHUKA B Pa3pabOTKe U MPUHSATHH MPOSKTHBIX TEXHUYE-
CKHMX PEIICHUI.

Onenka BKP cTyneHTOB npou3BOIUTCS 10 CIEAYIOINUM KPUTEPUSIM:

- OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIIM MOKa3al OOJbIIONH 00BheM BBINOIHEHHBIX PaboT;
TUTIOBBIMH IIPUMEPAMH TAKHX PadOT SBISIOTCS - HATYPHbIE HCTIBITAHUS HA 000PYIOBAHUY WA BBIYUCITHTEIb-
HBII 3KCIIEPUMEHT; MHTEPECHBIE peieHus B cnenuanbHor yactu BKP, a Taxke 1oka3an cBouMu oTBeTaMH Ha
BOIPOCHI KOMUCCHH, YTO OH TIyOoKo W mpouHo ycBoua OIl; mcuepmbiBaromie, mocieaoBaTeIbHO, YeTKO U
JIOTUYECKHU CTPOMHO M3JIaraeT MaTepuall, yMEeeT TECHO YBS3bIBATh TEOPUIO C MPAKTUKOM; HE 3aTPYIHAETCS C
OTBETaMHU Ha IIPOOJIEMHO-OPUEHTHPOBAHHBIE BOPOCHI; IPABUIIBHO OOOCHOBBIBAET IIPUHSATHIE PELLICHUS, Bila-
JI€eT pa3HOCTOPOHHUMU HaBbIKAMHU U IPUEMAMU BBITIOJIHEHUS! MHKEHEPHBIX 337124,

- OIICHKA «XOPOIIO» BBICTABISIETCS CTYCHTY, €CIIH MTOKa3aJl HE0OXOIUMBI 00BEM BHITIOJTHEHHBIX pa-
00T, a TaKKe JI0Ka3aja CBOMMU OTBETaMH Ha BOIIPOCHI KOMHCCHUU, YTO OH IIyOOKO U mpoyHo ycBoun OIT; mo-
CJIEIOBATEIILHO, YETKO U JIOTHYECKHU CTPOMHO M3JIaracT MaTepuas, yMeeT TECHO yBA3bIBATh TEOPUIO C IIPAKTH-
KOIi; He 3aTpyIHseTCs ¢ OTBETaMH Ha IMPOOJIEeMHO-OPUEHTHUPOBAHHbIE BOMPOCHI; MPaBHILHO 00OCHOBBIBAET
MIPUHSTHIE PELICHMUS;

- OLICHKA «yJIOBJIETBOPUTEIHHO» BBICTABIIAETCS CTY/IEHTY, €CJIN ITOKa3al HeOOXOJMMBbI 00beM BBINOI-
HEHHBIX paboT, HO OTBETaMU Ha BOMPOCHl KOMUCCUU HE MOXKET MOJHO PACKPBITh CYIIHOCTh BBIIIOJHEHHON
paloThI; HEMOCIe10BaTEIbHO H3JIaraeT MaTepHa, He yMeeT TECHO YBA3bIBATh TEOPHUIO C MPAKTHKOM; 3aTpy/I-
HSIETCSl C OTBETaMU Ha MPOOJIEMHO-OpPUEHTUPOBAHHBIE BOIIPOCHI; IOMYCKAET OMHUOKHA B 0OOCHOBaHUM MPUHS-
TBIX PELICHUMN;

- OLICHKA «HEYJOBJIETBOPUTEIIBLHO» BBICTABIISIETCS CTYACHTY, eciin npeacrasuil BKP, Ho He oTBeTHn Ha
BOIIPOCHI KOMUCCHH 110 TeMe BbinoJHeHHOH BKP.

Kaxxaptit n3 unenos I'OK MokeT ucronb30BaTh NPOTOKOI, KOTOPBIH 3aMI0JIHAETCS UM IPU BHICTaBICHUN
oueHOK. OIIEHKH BBICTABIAIOTCS B KOHILE 3acefaHus [ DK OTKpBITBIM rojJ0COBaHHEM MPOCTHIM OOJbIINH-
ctBoM. Pesynbrarsl 3ammuTel BKP 00BsBISIOTCSA B TOT k€ JieHb 1ocie oGOopMIICHHUs MPOTOKOJa 3acelaHus
I'OK.

Boeinycknuky, 3amurtusmemy BKP, pemenunem ['OK mpucBauBaercs kBanudukanus OakajgaBp IO
Hanpasienuto 15.03.05 Koucmpykmopcko-mexnonocuueckoe obecneyenue MauuHOCmpoumenbHolx npous-
6o0cma, pouiio Texnonozus MmauwuHocmpoeHus 1 BpydaeTcs JUILIOM.

JIMII0M ¢ OTJIMYHMEM BBIIAETCS BBITYCKHUKY MTPH OJTHOBPEMEHHOM COOJIIOACHUN CIIEAYIOIIUX YCIOBHIA:
BCE OLIEHKH, YKa3aHHbIC B INPUJIOKEHUM K JUIUIOMY, SIBISIOTCS OLICHKAMH «OTJIIHYHO» M «XOpOIIO»; BCE
OLIEHKH 10 pe3yJIbTaTaM roCyIapCTBEHHON NTOTOBOM aTTECTAIMH SIBJISIFOTCS OLIEHKaMH «OTINYHO»; KOJIHYeE-
CTBO OLIEHOK «OTJIMYHO», BKJIFOYAsl OLIEHKH 10 PE3yJIbTaTaM IrOCYAapCTBEHHOM HTOTOBOM aTTECTAIMH, COCTAB-
nsieT He MeHee 75 % oT o0I11ero KoJM4ecTBa OLeHOK, YKa3aHHBIX B IPHIIOKEHUH K JUILIIOMY.

Kaxxgast 3ammra BbIMYCKHOW KBaJM(UKAIIMOHHOW paboOThl M cAaya TOCYJAapCTBEHHOI'O 3K3aMEHa
oopmIsieTcst OTENbHBIMU MPOTOKOJIAMH. B 3THX MpOTOKOIaX yKa3bIBalOTCS KOJMYECTBEHHbBIE MOKA3aTEIH
paboTHI; OTMEYaeTcsi 00Ias XapaKTePUCTUKA OTBETOB O0YYAIOIIETOCs; MHCHHE MPECeAaTeNs] KOMUCCUU U
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4ICHOB KOMHCCHH; YKA3bIBAKOTCS BbIABJAEHHBIC HEIOCTATKH B MOArOTOBKE 00YHAIOMIEroCs; AeNaeTcs 3amuch
0 NPHCBOEHHH COOTBETCTBYIOIICH KBAMH(HKALMK H peKOMERJAIHAX KoMuccHH. [IpoTOKOIbI MOAMHCHIBA-
HOTCA NPEACEaTeNIeM H YICHAMH KOMHCCHIA.

CexpeTaph KOMHCCHH B HE/IC/bHBIH CPOK MOCHE MOC/NEIHEro 3aceianns opopMAEHHbIE MPOTOKOIbI
fiepefiaeT HaqaILHUKY ydyeOHO-MeToanyeckoro ynpasieHus. COTpyAHHKH y4eOHO-METOAMYECKOro YIpas-
JIEHHA TI0 aKTy NpHeMa-fepesiaqn nepejialoT NPOTOKONb! COracHO rpaduKy CAaud AOKYMEHTOB B apXHB.
BKP xpanutcs B apxuBe yHHBEPCHTETA.
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15.03.05 KoHcrpmogcKo-TexHonorgqecxo%meqeune MAIIHHOCTPOUTEILHAIX TPOX3BOJICTR

A.H. TTomnsikos
KOO NGRMEHOBGNUE W@ PACUGPOTKG ROOUCH
Cornacosano:
Jlupexrop AKHU A.U. Ceprees
HALMEHORENIE (HAXVIsmema (unctmnmyma) nodmice PacuiupposKka nodnucy

/ 3asenyommii o11en0M (hopMmupoBasus Go Hay4HOH 00paboTKH JIOKYMEHTOB
(%l H.H. Burannesa /€A bpesaeecetreceefo s

nodnucy PACUINPOORKA NOORNCY
Y OIHOMOYEHHBIH 110 Ka4eCTBY A3POKW0F0 HHCTHTYTa

4 A.M. Yeproycosa
nodnuce PACKNGPOsKa nodnucy
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Ipuiioxkenne A
(cmpaBouHOE)

Kadenpa «TexHomorust MalmmHOCTPOCHUS,
METau1000pabaThIBAIONINE CTAHKU U KOMIUIEKChD)

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

BbA30OBOE 34A/[AHHUHE
HA PACYETHO-IIPOEKTHPOBOYHBIE PAEOTbI

CTYIEHTY Becenogy Anexcandpy Heanosuuy

(aMmIns, UMs, OTYECTBO, IPyIIa

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

TOIUCH

Texnonoeus MAUUHOCMPOEHUA

N.0. ®amunus

A.H. I'onuapos

TOIUCH

N.0. ®amunus

Pyxosooumens
BKP A.H. I'onuapos
MOAMNCH N.0. ®amumnus
Jlama evioauu 3a0anus « » 20 T.
3aoanue npunsan K UCNOJHEHUIO « » 20 r
A.U. 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

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

KO, HQHUMCHOBaHHE

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

HIKHA"

2 Cpok cnauu cryaeatoM BKP « 30 » wmas 2020 r
3 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 TEXHOIOTHUECKOT0 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 TEXHOIOTHUECKOIO 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 KOHTPOIBHOM ONepanuu

1 5.1.16 CnenBonpoc

5.1.17 Texuuko-3xoHOMHUYECKOE 000cHOBaHe BKP

5.1.18 3akmrouenue

5.1.19 Crircok MCcnojib30BaHHBIX HCTOYHUKOB

5.1.20 ITpunoxenus




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 CneuBonpoc Alx1
6.8 TeXHUKO-PKOHOMHYECKHE MOKA3aTEIN Alx]

7 KoHCynbTaHThI, C YKa3aHUEM OTHOCSIIMXCS K HUM paznaesiam BKP

7.1 DxoHOMHYECKASA YaCTh

Paxmatynnun A.A.

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

CryneHT « » 20 T

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

A.1O. IletpoBa

I[aTa BBITIOJITHCHUA CTYACHTOM 3a/laHUA KOHCYJIbTaHTa

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

P.P. PaxMaTtyiuinn

MHHLMAIIB, (haMUIHs

A.H. 'oguapos

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

MHHULMAIIbL, (haMUITUs
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