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HopMmaTtuBHbIE NOKYMEHTHI, periameHTupyoomue nposenenue ['MMA no nHanpaBieHHro
MOATOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE obecrieueHue
MalIUHOCTPOUTEIbHBIX TPOU3BOCTBY:

— @enepanbHblii 3aKk0H 0T 29.12.2012 No273-®3 «O06 ob6pazoBanun B Poccuiickoit
Denepauuny;

— depnepanbHBIA rOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT BBICIIEr0 00pa3oBaHus 10
HanpaBieHuto moarotoBku  15.03.05 «KoOHCTPYKTOPCKO-TEXHOJOTHYECKOE OOecredeHue
MaIIMHOCTPOUTENIbHBIX MTPOU3BOJICTBY», YTBEPKICHHBIN NMpuKa3oM MuHuUCTEpCcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu ot 11.08.2016 r. Ne 1000.

— Ilpuka3 MunuctepctBa obpazoBanus U Hayku Poccuiickoit @enepannu ot 05.04.2017
r. Ne 301 «O6 yrBepxknenuu [lopsinka opraHw3alii W OCYIIECTBICHHS 00pa30BaTeIbHOU
JESATENIbHOCTH 10 00pa3oBaTeNbHBIM IMpOrpaMmaM BBICIHIET0 00pa3oBaHHsS — IpOrpaMMaM
OakanaBpuaTa, IporpaMmam CrelHaJINTeTa, IPporpaMMaM MarucTpaTypbly;

— llonoxxenue o mopsake pa3pabOTKU M YTBEPKICHUS OO0pa30BaTEIbHBIX MPOrpamMm
BBICHIETO OO0pa3oBaHUs - MpPOrpaMM OakajaBpuaTa, MPOTPpaMM CIEHUATUTETa, MPOrpamMm
maructpatrypsl (mpuka3 pekropa KHUTY-KAU ot 06.02.2017 Nel36.1-0 «O BBeaeHuu B
JIEHCTBUEY).

- I1.9.1-2017 [TonoxxeHne o mnOpsAKE NPOBEIECHUS TOCYIapPCTBEHHOW HTOTOBOM
aTTeCTaIMy 10 00pa30BaTEIbLHBIM MPOrPAMMaM BBICIIETO 00pa30BaHUs

- OOII 6akanaBpuara, peanuzyemas HU® KHUTY-KAW no nanpaBlieHHIO MOATOTOBKU
15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTUYECKOE obecrnieueHue MalIuHOCTPOUTEIBHBIX
MIPOU3BOJICTBY.

1. IlosicHuTeILHAS 3aIMCKA

11. Meroauueckue pyKOBOJACTBA IO TOCYAAPCTBEHHOM WTOroBoil arrectarmu (nanee I'MA)
00y4aroIIXCst 1o HAITPaBJICHUIO TIOJITOTOBKU 15.03.05 «Kon-
CTPYKTOPCKO-TEXHOJIOTUYECKOE obecrieueHye MAalIMHOCTPOUTEIILHBIX IIPOM3BOZICTBY,
OIpe/ieNsieT 11elb, 331a4H, CTPYKTYPY, COJEpKaHUE, TOPSIOK rOCYapCTBEHHOM UTOrOBOM aTTeCTally,
TpeOOBaHMsl K BBITYCKHBIM KBATM(UKAMOHHBIM paboTaM M TMOPAAKY HMX BBINOJIHEHUS, KPUTEPUH
OLEHKH 3allUThl BBITYCKHbIX KBAIM(UKAIMOHHBIX paboT. Llens rocymapcTBEHHON HTOTOBOM
arTecTaly (UTOrOBOM aTTecTalM) 3aK/IFOYaeTCsl B YCTAHOBJIEHUH YPOBHSI TIOATOTOBKU BBITYCKHUKOB K
BBITIOJTHEHUIO NPO(ECCHOHATBHBIX 33/1ad U COOTBETCTBHS MX moarotoBku TpedoBaHusiM GI'OC BO mno
HAaIIPABJICHUIO MTOJTOTOBK! 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTMYeCcKoe obecrieueHre
MarmHOCTpouTeNbHBIX  Tpom3BoacTB u OIl BO  mo Hampaeienmro moarotoBkn — 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTUUECKOE obecrieueHre MAalIMHOCTPOUTEIIBHBIX IIPOU3BOJCTB.
I'ocynapcTBeHHas UTOrOBast aTTecTanus MIPOBOJIUTCS
TOCYZIapCTBEHHOU AK3aMEHALIMOHHON KOMUCCHEN B LEISIX OIIpENEIICHNS
COOTBETCTBUS pe3yibTaToB ocBoeHUs1 oOyuatromumucs OIT BO, coorBercTtByrolei tpeOboBaHUSIM
(enepabHOro rocyJapcTBEHHOr0 00pa30BaTEIbHOIO CTaHAAPTA.

2. CTpyKTYpa rocyiapcTBeHHOI UTOrOBOH aTTECTAIMU

2.1. TocymapcTBeHHas WUTOroBas aTTecTanus 1Mo HampasieHuto 15.03.05 moarotoBkw
OakanaBpOB BKIIOYAET MOATOTOBKY K 3aIllUTE BHIMYCKHOHN KBanupukannoHHoi padotsl (BKP) u
MPOIEAYPY 3aIIUThL. ['0CymapcTBEHHAs WTOrOBas aTTECTALHS IO HAIMPABIICHUIO ITOIATOTOBKH
15.03.05 KoHCTpyKTOPCKO-TEXHOIOTMYECKOE obecrnieueHue MalIMHOCTPOUTEIBHBIX
MIPOU3BOJICTB, TPOBOAUTCS B (hOpMe 3aIlUThl BHIMTYCKHON KBaJM(UKALMOHHON pabOThl B BUJE
OakaaBpCKOi PabOTHI.

2.2. PesynbraTel 3ammtel BKP onpenensiorcs OLEHKAMH «OTIUYHOY», «XOPOIIOY,
«YIOBIETBOPUTEIBHOY», «HEYAOBICTBOPUTEIILHO» U OOBSIBISIOTCS B JCHD 3aIUTHI BBITYCKHOM
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KBAJTM(HUKAIIMOHHON paboThl mociie OopOpMIIEHUS B YCTAaHOBJIEHHOM IIOPSIKE IPOTOKOJIOB
3acelaHuil TOCyJapCTBEHHON aTTECTAallMOHHOM KOMMCCHUM W 3aIOJHEHUS 3aUeTHBIX KHIKEK
CTYJICHTOB.

Iloka3atenu M KpUTEPUH OLEHUBAHHUA COHOPMHUPOBAHHOCTH KOMIIETEHLUH,  IIKaja
OLICHMBaHMsI JUIsl OLleHKH pe3yibTatoB ocBoeHus OIT BO npusoasatcs 8 @OC I'NA.

OLEHKH  «OTIMYHO», «XOPOILIO», «YIOBJIECTBOPUTEIHHO» O3HAYAIOT  YCIEUIHOE
POXOXKJICHUE TOCYAAPCTBEHHOTO aTTECTAIMOHHOTO UCTIBITAHUS.

3. TpeboBaHus K BbITYCKHBIM KBATM(PHKALMOHHBIM padoTam

31  BemyckHas xkBamdukanmonHas pabora (BKP) mnpencraBmser co0oil  BBIIOMHEHHYHO
00yJaroMMcs  (HECKOJIbKMMH  O0YYAIOIIMMHUCS COBMECTHO) pPalOTy, JAEMOHCTPUPYIOLIYIO YPOBEHb
HO/JITOTOBJICHHOCTH BBITYCKHHKA(OB) K CAMOCTOSATEIBLHOM TPO(eCCHOHATBHOM JeATEIIEHOCTH.

32.  BpoimyckHas KBaM(UKaIMoHHas padota BemonHseTcst B Buyie BKP Gakanaspa.

3.2.1. 3anaum, periaemMble B MpoLecce BHINOHEHHs] BHITYCKHON KBATH(PUKALMOHHON
padoThI

["ocynapcTBeHHast UTOroOBasi aTTeCTallls BKIIFOUAET 3allUTY BBITYCKHOM OakanaBpckoi paboThI Mo
pe3yiibTataM KOTOpOM IPUHUMAETCs pELIEHWE O NPHUCBOCHUM BBITYCKHUKY —COOTBETCTBYFOLICH
kBampukaimu 1o  HampaeieHumio  15.03.05  «KoHCTPYKTOPCKO-TEXHONMOTMYECKoe — OOeCTIeYeHUe
MAIIMHOCTPOUTENBHBIX IPOU3BOACTB» U BblJaue eMy JUILUIOMA.

3amura BKP sBrisiercst 3aK/04MTeNbHBIM 3TAllOM UTOTOBBIX UCTIBITAHUI U UMEET CBOEH LIEIbIO
CHCTEMaTU3al1i0, OOOOIIEHHE U 3aKpEIUIEHHME TEOPETUUECKUX 3HAHUM, IMPaKTMYECKUX YMEHUH U
poheCCUOHATTBHBIX KOMITETCHITHI BBITYCKHUKA.

ConyrcrByOMMH 33/1a4aMH BbIITYCKHON KBATM(HKAIIMOHHOI PAa0OThI SIBJISIIOTCH

- BBIIBJICHHUE HEJOCTATKOB 3H21HI/Iﬁ, YMGHI/Iﬁ W HABBIKOB, IPCIATCTBYIOMINX aJallTallii BBICOKO
KBATM(HUIIMPOBAHHOTO CIIEIMATIICTA K TIPO(eCCHOHATBHON JESTEILHOCTH B 00JIACTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO 00ECTIeYeHHSI MAIIMHOCTPOUTEIBHBIX TPOU3BO/ICTB;

- onpefeneHre KBATM(UKAIMOHHOTO YPOBHS BBICOKO KBATM(HIIMPOBAHHOIO CIICIIMAIIMCTA B
cdepe TEXHOJIOTMH MAIIMHOCTPOCHHUS;

- TOJIOTOBKAa KOHKPETHOTO IUIaHa MEPONPUSTHI MO COBEpPIICHCTBOBAHUIO YIPABICHUECKON
NeSITebHOCTH;

- CO3/IaHME OCHOBBI JUIS MOCJEIYIOIIEro pocTa KBaM(pHKaly OakanaBpa B BIOPaHHONH UM
0011aCTH PUJIOXKEHNS 3HAHHH, YMEHUH 1 HaBBIKOB U JIp.

JU1s1 TOCTHIKEHHUsI TIOCTABJIEHHBIX 32/1a4 0aKATIABP J0JKEH:

- ompenenuTb cQepy HCCIeOBAaHUS JESITEIIHOCTH MPEANpPUSTUS B COOTBETCTBUU C
cOoOCTBEHHBIMH MHTEpECaMH U KBaslM(UKaleil; BEIOpaTh TEMY BBITYCKHOM KBaTU(UKALMOHHON
paboThl; OOOCHOBATh AKTYaIbHOCTh BBIOPAHHOM TEMbI BBITYCKHON KBATM(MKAIMOHHOM palboTHl,
copmupoBarts 11e5b 1 3a1aur BKP, onpenenmts pemeT 1 00beKT padoThI;

- VBYYHUTb U MPOAHATM3UPOBATH TEOPETHUECKUE M METOIONOTYECKHE TIOI0KEHHS], HOPMaTHBHO-
TEXHHYECKYF0  JOKYMEHTAIMIO, CTAaTHUCTUYECKHE MaTepHallbl, CIPABOYHYIO JIUTEpaTypy |
3aKOHOZATeNbHbIE aKThl B COOTBETCTBMM C BBIOPAHHOW TEMOM; ONPENENHTH LEIecO00pa3HOCTh MX
WCTIONIB30BAHMS B XOZI€ TTPOSKTUPOBAHHS,

- BBUIIBUTH U C(HOPMHUPOBATH TIPOOJIEMBI PA3BUTHSI 00BbEKTA UCCIIEIOBAHMH, €T0 TTO/Ipa3/Ie/ICHHUM,
OTIPENIENUTh TPHYMHBI X BO3HUKHOBEHHUS U (DaKTOPBI, CIIOCOOCTBYIOIIME M TIPEMATCTBYIOIIHE HX
Pa3peLIeHHIO, JaTh IPOrHO3 BO3MOXKHOT'O Pa3BUTHUS COOBITHI U Y4€CTh BO3MOXKHBIE PHCKH;

- 000CHOBaTh HANPABICHUS PEIICHHS MPOOIEM Pa3BUTHSI OOBEKTA UCCIICIOBAHMUS, YIUTHIBATH
(hakTOpbl BHYTPEHHEH 1 BHEIITHEH CPEIbI;

- oopMUTb pE3yNbTaThl BBITYCKHOW KBATH()MKAIIMOHHONH paOOThI B COOTBETCTBUH C
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JEUCTBYIOIIMMY CTAaHAAPTAMU U TPEOOBAHKSIMUA HOPMOKOHTPOJTS.
3.2.2 TpeGoBaHNs K BHITYCKHBIM KBAJIU(PUKAIMOHHBIM padoTam

KBam¢uxanmuonnsie TpeboBaHuS, PeIbSAB/IsEMbIE K BHITYCKHON
KBAJTU(PUKALNMOHHOK padoTe

bakanaBp nomkeH:
- 3HaTh M MOHWMAaTh CyTh KOHCTPYKTOPCKO-TEXHOJIOTMUYECKHX IPOIIECCOB, BIIAJETh METOIAMH
YHCJICHHOTO u MAaTEMaTHYECKOTO aHaIM3a, BIIAJICTH METO/IaMU

CTaTHCTUYECKOTO aHAIIN3a; BIIAJETh OCHOBHBIMHU KaTerOpHUsMU SKOHOMUYECKON HAYKHU;

- MOHMMAaTh  3aKOHBl  (DYHKIMOHMPOBAaHUS  OpraHM3allii,  yYMeTb  aHAIM3HUPOBATH
U OCYILECTBIISITh OCHOBHBIE (DYHKIMH YIPABJICHHS M OpraHM3alli TEXHOJIOIMYECKUX IPOLIECCOB B
MAaIIMHOCTPOCHHH.

BbimyckHast kBanmupukaloHHas pa0oTa HampapieHa Ha CUCTEMATW3alMIo, 3aKpeIUieHHe,
yriryoserue 1 3(QGEKTUBHOE TPUMEHEHNE 3HAHWI, YMEHHI, HABBIKOB TI0 HAIPABIICHHIO TIOJITOTOBKU H
PELLIEHUI0  KOHKPETHBIX 3a7ad B  c(epe  KOHCTPYKTOP-CKO-TEXHOJIOTMYECKOro  OOecreyeHus
MaIIHOCTPOUTEIEHBIX TTPOM3BOJICTB.

BoimyckHast kBanmuQukalmonHas paboTa SBJISETCs pe3ylbTaToM CaMOCTOSITENBHOM TBOPUECKON
paboroii crynmenta. KadecTBO ee BBIIONHEHHS TO3BOISIET JarTh H(D(PEPEHIMPOBAHHYIO OIICHKY
KBUIM(UKAIMY  BBITYCKHUKA, CIIOCOOHOCTH BBIIOJHATH CBOM Oyayliue OOsS3aHHOCTH Ha
HOPEANPUATHH.

Ecnu BeITyckHAs KBaM(pUKAMOHHAS padoTa BBIITOJHEHA HAa BEICOKOM TEOPETUYECKOM H
IPAaKTUYECKOM YpOBHE, OHAa MOXeET ObITh NpPEJCTaBICHAa PYKOBOJACTBY MpEeNNpUATHS, HA
MaTepuaizax KOTOpOro mnpoBejieHa padoTa, AJis HPUHIATHUS PEIICHHs O BO3MOXHOCTU BHEAPEHUS
pa3paboTaHHBIX MEPONPUATHH.

bakanaBpckas pabota npoBOJUTCS B Pa3BUTUE PaHEE BBIMOIHEHHBIX KYpPCOBOTO MPOEKTa
no jucuuiuinHe «TeXHONOorus MAaIIMHOCTPOEHHs» M KYpCOBOH paboThl IO AWUCHUILIMHE
«IIpoekTrpoBaHre MAITUHOCTPOUTEIHHOTO TMPOU3BOACTBA» C OoJiee TIyOOKOH MpopabOTKOU
OTJIENBbHBIX BOIIPOCOB, B ToM uncie 1o remarnke HUPC no BozmoxHOCTH.

Brimonnenue u noaroroska k 3ammre BKP GakamaBpoB, mpoBOAUTCS B 3aBEpIIArONIUI
HEepUOJI TEOPETUUECKOro 00yUEHUs B Yachl, BbII€TICHHbIE /I pPa0OThI, U B Yachl, BbIJICICHHbIE HA
CaMOCTOSITENIbHYI0O M UHAMBUAYAJIbHYI0 pPAa0OTy CTYJAEHTOB IO Y4Y€OHBIM JUCLMILIAHAM,
UMEIOIIMM OTHOLIEHHE K TeMaM paboT.

Cpok BBINIOJIHEHUSI BBIMYCKHOM KBaIM(PUKAIMOHHON paboOThl B COOTBETCTBHM C
roCyJapCTBEHHBIM 00pa30oBaTeNbHBIM cTaHaapToM, HampasieHus 15.03.05 Kon-ctpykTopcko-
TEXHOJIOTHYECKOe 00ecrevyeHrne MAaIIMHOCTPOUTENIbHBIX MPOU3BOJCTB, BpPEMs, OTBOJMMOE Ha
HOJTrOTOBKY BBITYCKHOM KBaJIM(PUKAIIMOHHON pabOThl OakasiaBpa, COCTaBIseT 6 Hellelnb.

IIpu moaroroBke BKP kaxx1oMy CTyJI€eHTY Ha3HAYAKOTCS PYKOBOJNUTENb U KOHCYJIBTAHTHI
(mpu HEOOXOAMMOCTH) U3 YMCJIA BBICOKOKBAIM(UIIMPOBAHHBIX CIIEHUAIMCTOB BBITyCKarOIIEH
KadeIpsl WK CTOPOHHUX OPraHU3alMM, TPEATPUITUNA, yUeOHbBIX 3aBEACHUA.

Temaruka n cogepxanue BKP 1omkHBI COOTBETCTBOBATh YPOBHIO 3HAHUM, MOTYYEHHBIX
BBIITYCKHUKOM B 00be€Me, MPEAyCMOTPEHHOM Y4€OHBIM IJIAHOM HaIPaBJICHUS.

TekcT BBIMYCKHOM KBaJU(UKAIIMOHHONW PabOTHI MpoBepseTcss Ha 0ObeM 3aMMCTBOBAHUS
cornacHo JokainbHoro akta KHUTY-KAU

- [1.7.3.5-01-2014 TlonoxeHre 0 KOHTPOJIE CAMOCTOSTEILHOCTH BBITIOJIHEHUS TMCbMEHHBIX
paboT 00YJaIOMUXCSl YHUBEPCUTETA C UCTIOJIB30BAHIEM CHCTEMBI « AHTHUILIIATUAT.

Tema u 3aaHNe HA BBINYCKHYI0 KBATH(PUKALMOHHYIO padoTy 0akajaBpa

TemaTuka BBIMYCKHBIX KBAIM(UKAIMOHHBIX paboT OakamaBpoB ¢opMupyercs Ha Oase
KOHKPETHBIX ~MAIIMHOCTPOUTENBHBIX NPEANPUATHH, TAE TNPOXOAAT IPOU3BOJCTBEHHYIO



NpPaKkTUKy WM paboraioT oOyuarommecs. IIpu 3TOM Tembl BBITYCKHON KBaTU(UKAIIMOHHON
paboTHI TOHKHBI COOTBETCTBOBATH HAIIPABJICHUIO 00YUEHUS U Kadeaphl.

B kadectBe 0a30BOr0 BapHWaHTa WCIOIB3YETCSI TEXHOJOTHsS OOpabOTKM JeTamu |
OCHAIllEeHWe IIpoliecca JeHcTByomero mnpousBojacTBa. OH JOMKEH ObITh  JIeTalbHO
MPOAHATM3UPOBAH OO0YJYAOIIMMHUCS BO BPEMsl IPAKTUKH, MTOCIIC YETr0 HAMEYAIOTCS MEPOIIPUATHS
10 €r0 COBEPUICHCTBOBAHUIO MPU BBIMOIHEHUH BBITYCKHON KBaTU(UKALIMOHHONW pabOTHI.

OObeKTaMH TPOSKTUPOBAHUS SIBJISIFOTCS JICTATM PA3IMYHBIX MAIIMH CPEAHEH CIIOKHOCTH
OCHOBHOTO IMPOU3BOJICTBA MAIIMHOCTPOUTENBHBIX MpeanpusaTHii. MiMu Moryt ObITh pa3Hble MO
KOHCTPYKIIMM M CIy)KeOHOMY Ha3HAUEHWIO JIE€Talld, HAlpUMEp, BAJIbI, OCH, BTYJIKH, IUCKH,
3yOuarble Kojieca, pblYard, KpOHILUTEHBI, Kopmyca u np. Jleranu, BeIOpaHHBIE B KadyecTBe
O0BEKTOB JUISI BBIMYCKHOW KBaTU(HUKAIIMOHHONW pabOThl, JMOJKHBI OBITH JOCTATOYHO
TPYJOEMKHMMH B HW3TOTOBJICHUM M COJEpKaTh &-15 omepaumii wid MO3UIUMHA MEXaHUYECKOM
00paboTKH, MMETh Pa3HOOOpa3HBIC MOBEPXHOCTH M KOHCTPYKTUBHBIC ASJIEMEHTHI: OTBEPCTHS,
HIMOHOYHBIE Ma3bl, HUTMIBI, pe3bObl, 3yObs. K OONBIIMHCTBY MOBEPXHOCTEH WM 3JIEMEHTOB
JETaIIN JOJKHBI IPEABSBISATHECS BEICOKHE TPEOOBAHUS 110 TOYHOCTH U IIIEPOXOBATOCTH.

B cayuae BbIOOpa TeMbl, CBS3aHHOW C JIa3ePHON _TeMATHKOH, O0beKTaMu
NPOEKTHPOBAHUSI MOIYT SIBJSITHCSI TEXHOJOTHHM IMOJIYYEHUSI W _00pA0OTKHU JieTaJieil nmpu
IIOMOIIH JIA3ePHON TeXHUKHU (pe3Ka, CBAPKa, PACKPO, KOHCTPYKIMS NPUCIOCO0JIeHU LI
padoThl J1a3ePHOIi TEXHUKHU U T.I1.)

Tema BBITYCKHON KBaTU(UKAITMOHHOW pabOTHl (HOPMYIUPYETCS OOBIYHO B CIICAYIOMIEM
Buse: «Paspadorka (IloBbimenue 3¢ppexrnBHOCTH, OnTHMHU3anusa, CoBepLHICHCTBOBAHUE)
TE€XHOJOTHY€eCKOr0 Mpoecca U3roToBJIeHHs 1eTaau (HauMeHOBaHHe U HOMeEP)».

B 3amanuu yka3bIBaeTCsl Ha3BaHUE TEMbI, TOJI0Bas MPOrpamMma BBIITYCKa U3JIEIHI, KOTOpbIE
NOJJIEKAT M3TOTOBJIEHUIO U T.JA., CPOKM ee 3aBeplieHus. OHO JOJDKHO OBbITh IMOANKCAHO
pykoBoauTeneM paboThl, 3aBenylmuM Kadenpoit «KOHCTpyHpoBaHUS H  TEXHOJOTHU
MaIIHHOCTPOUTEIILHBIX TIPOU3BOJICTBY U 00 yUaIOIIUMCSI.

Copepxanue, 00beM 1 0pOpMIICHHE BBINTYCKHON KBATH(UKALMOHHON PadoThI

BoinyckHasi kBaJaupukanmoHHas padoTa npeacTaBiseTcs K 3allluTe B BUJE pPacyeTHO-
NOSICHUTEIIbHOW  3allMCKH, YEPTEXEH, JAEMOHCTPALMOHHBIX IUIAKATOB, TEXHOJOTHYECKON
JOKYMEHTAIMH (MapIIPyTHBIX U ONEPAIlMOHHBIX KapT 00pabOTKH).

PacueTHO-IOsICHUTEIbHAS 3alKCKa BKIIOYAeT B ceOs CIEIyIOIMe COCTaBHBbIE YacTH C
YKa3aHHbIM OPUEHTUPOBOYHBIM 00BEMOM:

0155515 17 0 (5 lc.
3aaHre Ha BBITYCKHYIO KBATU(PHUKAIMOHHYIO PAOOTY ...oovvenviiveiiiennene, 1-2c.
JAN 205 (05 1 107 TR lc.
COMEPIKAHIIE. ... eiiie et ettt et ettt et e e e e e e e e e ann e e s nneeea 1-2c
| 3311501 (532 0% (TR lc.

Pa3zgen TexHOJIO0rH4E€CKOro NMPOCKTUPOBAHUSA

1. AHAIHA3 UCXOMHBIX TAHHBIX ...evvvrvrrrrerersrsssssssrssssssesesesssssesssssssssssessmeremee 4-6 c.
A B ;S35 605 03 (o (6100) (ST (0): 05 1 0; (R 4-5 c.
3. BBIOOpP UCXOIHOM 3arOTOBKU F METO/IA €€ TIOYUCHHUS ... 3-5c.
4. Pa3paboTKa TEXHOJIOTUIECKOTO MAPIIPYTa OOPAOOTKH JETAH. ... vvverrnnne.e. 4-7 c.
5. PacueT peKUMOB OOPAOOTKH . .. ..uuttenttett et et et e eteeeeeateenneeennarenaas 4-6 c.
6. BeIsSBIICHHE M pacdeT TEXHOJOTHYCCKHUX PA3MEPHBIX IENCH. ... .....eeu.n... .5-8c.
7. TIpOeKTUPOBAHNE TEXHOTOTM M3TOTOBIICHHU. . .. . v v eeeneevesaeseeenenansaneeeenennnns oas .6-8c.
8. TTpoeKTupoBaHNE ONEPAITIL OOPAOOTKHL. . ... ... vevee et eeee e eeeteeenenaneaeninenns .15-20c.

Pa3nen KOHCTpYyHMpPOBaHUA



1 CranouHoe (32)KMMHOE WM KOHTPOJIBHOE) MIPUCTIOCOOICHHE. ... vveeeennes ... 8-10 c.
2. Pexxymuii ”HCTpyMEHT (110 3aIaHUI0 PYKOBOJUTEIISA) ...  ceeeeerrennns .8-10c.
Pa3nen npoekTHpoBaHus MPOU3BOCTBA

1. PacueT YUACTKA (IIEXQ) «ovvvrerrvrrerrrreesireessireessineessssesssssesssssessseesssseesnns 4-6 c.

2. TIpOCKTUPOBAHUE YUACTKA (TIEXQ) . .+ v venreneenreneeneenneaneaneans ceneannenneanens 8-10 c.
Pa3gesn 0e30MaCHOCTH KUZHEACHTECIBHOCTH . ..oounneee et eeanns 8-10c.
DKOHOMHUUECKHT PABITCIT ....ccvvviiiiiiaiiiieesiieeesiieeesireessireesireesieessneessneeas 13-15c.
BAKITHOUEHHME. ......coeeiiviiieeeiieeeessitteeesssteteessstaeeessnssreessssbaeeessnbseeeesnnsneees 1-2c.
CnuCOK MCIOIb30BAHHOM JTUTEPATYPDI ...ooeevviiiieeiiiiieeesiiineessiieeenns 1-2c.
NTOTO (0€3 TPUITOKEHUI) ..c.vvveeniiieiiiiie sttt . 65-85c.

TpedoBaHusi K 0(p)OPMIIEHUIO TEKCTOBOH YaCTH BHINNYCKHON KBAJTH(PUKAIMOHHOI padoThI
0akajaBpa

[Ipy  BBIMONHEHUM  BBIMYCKHOW  KBalM(PHUKAIMOHHOW  paboThl  HEOOXOAMMO
PYKOBOJICTBOBATHCS CTAaHAAPTAMHU, MMEIOLIMMHUCS B OMOIMOTEKE U UX JIEKTPOHHBIMU BEPCUSIMH.

TekcT pacueTHO-TIOSICHUTENLHOM 3alKMCKU MeJyaTtaeTcs Ha MpuHTepe Ha Oymare ¢gopmata
A4 (210x297) ¢ onHoli ctoponsl sucta. Hlpudt npunrepa Times New Roman o6brunbiii Ne 14,
Ha CTpaHule AOKHO pacnonaratbess oT 40 go 50 cTpok C paccTOSIHUEM MEXIy HuUMH |
MHTEpBAJI, NpPU BKIIOYEHUH ONIMU «ABTOMATUYECKOIO IIEPEHOCa» CIJIOB TEKCTa M ONIUU
«BBIPABHMBAHUE TEKCTA MO IIMpHUHE». Pa3mep moseil ycraHaBiauBaeTcs: JIeBOro He MeHee 30 MM,
HUKHETO U BepXxHero He MmeHee 20 MM, ipaBoro He MmeHee 10 mm.

JonyckaeTcsi BBIIIOJIHEHUE MOSICHUTEIBHOM 3alUCKU OT PYKH C YEPTEKHBIM HAlMCAaHUEM
OYyKB TEKcTa.

Hymepanus cTpanHuly TekcTa MOSICHUTENBbHOM 3alMCKUM W TPUJIOKEHUH JI0JKHA OBITh
CKBO3HOM: IEPBOM CTPAHUILIEH SBIISIETCS TUTYJIBHBIN JUCT, HA HEM HOMEDP HE CTABUTCSI.

OcHoBHas 4acTh TEKCTa JAEIUTCS Ha pa3/ieibl, NOApa3Aebl U, B clydyae HEOOXOIMMOCTH,
Ha MyHKTHI.

Pasnensl, moapa3aensl U MyHKTBl HyMepyIoTcst apabckumu mudpamu. [lpu stom mudpsl,
pa3zieNieHHble TOYKaMH, O3HAYaloT MOCJE0BATEIbHO MOPSIKOBBIA HOMEp pa3jena, Mmojpasnaeia
(B mpeaenax Kaxaoro paszena) v myHKTa (B mpeaenax Kaxaoro noapasaena). Hanpumep: 3.1.4 -
YEeTBEPTHIM MYHKT MEPBOro Mojapasjena TpeTbero pasnena. Ilocne Homepa paszaena, nmoapasaena
U TIyHKTa, B KOHIIE Ha3BaHUS 3arojIOBKa TOYKA HE CTAaBUTCS. BBeneHue u 3akitoueHre (BIBOABI U
MPAKTUYECKHE PEKOMEH IalluN) HE HYyMEPYIOT.

Kaxnprii paznen HauvMHAIOT C HOBOM CTpPaHMIIBl. 3arojOBOK MHUINYT HEMNOCPEICTBEHHO
BCJIEl 32 HOMEPOM TOCEpPEINHE CTPOKH, HE TOJUEPKHUBAIOT U CJI0Ba B HEM He nepeHocar. [locne
3arojloBKa Ha CTpaHULE JOJDKHO OBITh HE MEHEe JIByX CTPOK TEKCTa. 3aroJIOBOK MOJIPa3/eoB
HA4YMHAIOT ¢ a03allHOTO OTCTYyMa, MPUYEM B KOHIIE 3ar0JIOBKOB TOUKY HE CTaBSAT, @ MEXAY HUM U
TEKCTOM JIearoT mpober B OHY WM JIBe CTpoku. Homep myHkTa HaumHaercs ¢ ab3ama. Tekcr
MyHKTa HAYMHAIOT HETIOCPEJICTBEHHO BCJIE/ 3a €r0 3ar0JIOBKOM.

[lepeuucnenus TpeOOBaHUM, yKa3aHWM, MOJOXKEHHA U JPyrue TMOSICHEHUS BBIICISIOT
nercoM «-», TATbHEHIIYIO JeTaTn3alnio 0003Ha4YaloT Tak: 1); 2); uiu a); 0).

Cnucok nurepatypbl cHabkaeTcst 3aroloBKOM «CIUCOK MCIIOIb30BaHHON JTUTEPATYPh»

Copaeprxanue BbINYCKHON KBAJM(PUKANMOHHON PadoThI
TuTtyabHbI JHCT odopmisseTcs Ha OJaHKaX, YTBEp)KICHHBIX Kadeapoil.

3ajaHMe COACPXKUT €ro HOMEpP M Ha3BaHHE BBINTYCKHOW KBaIM(UKALMOHHOW paboThI,
MCXO/IHBIC TaHHBIE JJISl IPOEKTUPOBAHUS U CPOKH BBITIOTHEHUS PaOOTHI.



AHHOTAIMA KPaTKO OTPAKaeT CYIIHOCTh pa3pabOTKM MOCTABICHHBIX B MPOEKTE 33134 U
COIEPKUT KOJIMYECTBO CTPAHMII, WILTIOCTPALMHA M TaOIHIl B PaCUETHO-TIOSICHUTEIILHOM 3aIHCKe,
00BbeM rpapuecKo.

Conep:xaHue YyKa3blBaeT TOYHOE HA3BaHME pA3feloB M MOJPA3AENIOB PacUETHO-
HOSICHUTENIFHOM 3aIMCKU C MX HyMepanueil 1 HOMEpOM CTPaHUIIbI, C KOTOPOl OHM HaYMHAIOTCS.
He nomyckaercs kakoe-mubo cokpalieHre Ha3BaHUi 1 UX Iepedpa3upoBKa.

BBeieHne KpaTko 0OOCHOBBIBAET aKTYaJbHOCTh M HEOOXOIMMOCTH BBIIIOJIHEHUS JaHHOU
KBaJTM(PHKAIIMOHHOMN pabOoTHI.

Pa3ien TeXHOIOTMY€eCKOro MPOEeKTHPOBAHHUS

CoJepKUT Cheayomue Moapa3aeibl U MyHKTHI:
1. AHaJM3 UCXOIHBIX JAHHBIX JIS1 Pa3padoTKU TEXHOJIOTMYECKOTI0 Npolecca

B nmanHOM pasmene paccmarpuBaeTcs CiOy)KeOHOE Ha3HAuYeHHE W KOHCTPYKLHUS JEeTajH
(0OBEKT TMPOU3BOJACTBA), TEXHOJOTUYHOCTh KOHCTPYKIIMHM JI€TAIM, ONPEACNsAeTCS THII
IIPOU3BO/ICTBA.

CayxeOHOe HA3HAYECHNE U KOHCTPYKIUS A€TAJIN

[TpuBOAMTCS KpaTKOE OMHMCAHUE CITY)KEOHOTO Ha3HAUCHHS M3ACIUS U JeTalH, BXOJSIICH B
9TO U3JeNue, YCIOBHS MX paboThl M KOHCTPYKTHUBHBIE OCOOEHHOCTH. AHAIN3UPYIOTCS
TEXHUUYECKUEe TpeOOBaHUs, NpeAbBIIAeMble K aeTanu. M3 onucanus Ha3HaueHHUs M KOHCTPYKLUH
JIeTalli  YCTaHABJIMBAKOTCS OCHOBHBIE IOBEPXHOCTH M pa3Mephl, OKa3bIBAIOLIME HauWOOJIbIIIEE
BJIMSIHUE HA BBIIIOJHEHHUE JIE€TAJIbIO CIY)KEOHOro Ha3HaueHus. AHaJIW3 JIeTald IPOU3BOIUTCA IO
BCEM ee 00paldaThIBaeMbIM MOBEPXHOCTSAM C PACCMOTPEHHEM TOUYHOCTH MOIY4aeMbIX pa3MepoB U
[IEpPOXOBATOCTH MMOBEPXHOCTEH, UX B3aUMHOIO MOJIOKEHUS.

OTO JaeT BO3MOXHOCTH BBIOHMpaTh ONTHUMAJIbHBIE METOJbI O0O0paOOTKM KaXIOW U3
PacCMOTPEHHBIX TOBEPXHOCTEN 00pabaThIBaEMOM JTeTalH.

Ecin HazHaueHME JEeTalu HEM3BECTHO, CJIEAYET ONMCATh Ha3HAYCHHE €€ TMOBEPXHOCTEM.
PaccmaTtpuBasi moBepXHOCTH JleTald, HEOOXOAWMO TNPHUCBAWBATh KaXKAOH M3 HUX OYyKBEHHBIE
0003HaYeHus1, HaIIpUMep: IIOCKOCTh A, Topell b. O1u ke 06003HaueHHs TOIKHBI ObITh HAHECEHBI
Ha COOTBETCTBYIOLIUE IOBEPXHOCTH B UEPTEXKE.

B 3T0oM ke paznene NpuBOJATCS TaKXKe JaHHbIE O MaTepuaie IeTalu: XUMUYECKHI COCTaB,
MeXaHM4YecKkue M apyrue cpoiictBa. Kpome sToro, cieayer narh 3akiitou€HHE OTHOCHTEIHHO
NpPaBWIBHOCTH BBIOOpa MaTepuana Ui JaHHBIX YCIOBUH pabOThl JeTaad B M3JAEIHH,
11€J1€CO00Pa3HOCTH €ro 3aMEeHbI APYTUMU MapKaMu MaTepuana i KaKUMH UMEHHO.

AHAJIN3 TEXHOJOTHYHOCTH KOHCTPYKIHUH I€TAJTA

Llenblo aHami3a SBISETCS BBIIBICHHWE HEJOCTATKOB KOHCTPYKIMH JETaId 10 CBEICHHSM,
COZlEpKAaIlIUMCSI B YEPTEXKE M TEXHUUYECKUX TPEOOBAaHMSIX, a TAaKKE BO3MOXKHOE YIy4YIICHHUE
TEXHOJOTUYHOCTH PAaCCMaTPUBAEMOI KOHCTPYKITHH.

[Ipy TEeXHOIOTMYECKOM KOHTpOJE dYepTeka oOpariaercs BHUMaHUE Ha HalMYUe BCel
uH(opMaIuK, HeOOXOIUMOM Ui W3TOTOBJICHHS JETANN: HEOOXOIMMBIC MPOCKIMH, Pa3pe3bl U
CeYeHHs, HAJIMYME BCEX Pa3MEpPOB C JIOMYCKaeMbIMU OTKJIOHEHMSIMH, TpeOyemas IIepOXOBATOCTh
00pabaThIBaeMbIX MMOBEPXHOCTEH, MOMYCKAeMbIe OTKJIIOHEHHS OT MPAaBUJIBHBIX T€OMETPHUYCCKUX
(GopM M B3aMMHOrO pPAaCIONOKEHUS TOBEPXHOCTEH, MaTrepuan IeTaIH, XapakTep TepMHYECKON
00paboTKH, Macca JIeTalnu 1 Jp.

AHanmu3 TEXHOJOTMYHOCTH KOHCTPYKIIMM CBOJHMTCS K BO3MOXXHOMY YMEHBIICHHIO
TPYIOEMKOCTH U METAJUIOEMKOCTH, 00Pa0OTKH JIETaIN BHICOKOIIPOU3BOIUTEIIBHBIMU METOAAMHU.

MeponpusiTis 1O YIyYNICHUIO TEXHOJOTHYHOCTH KOHCTPYKIIMH JIOJDKHBI OOECIICUHTh
CHI)KEHHE Ce0CCTOMMOCTH M3TOTOBIICHUS ICTANM MPH 331aHHOM CITy)K€OHOM Ha3HAUYCHHH.



KavecTBeHHast OllEHKAa TEXHOJIOTUYHOCTH KOHCTPYKIIMU TPOU3BOIUTCS C YUETOM MaTepuasa
JeTanu, ero 00pabaThIBa€MOCTH, CTOMMOCTH, PAIIMOHAILHOCTH TEOMETPUICCKUX (OPM JIeTAIN U
TpeOOBaHUI K Ka4eCTBY €€ MOBEPXHOCTH, MPABWIBHOCTH MPOCTAHOBKH Pa3MEPOB, TPEOYEMBIX
JIOITYCKOB, BO3MOKHOCTH PallMOHAILHOTO CLIOCO0a MOTy4YEeHUS] 3arOTOBKH.

[Ipy KONMMYECTBEHHOM OLEHKE IOKA3aTeNed TEXHOJIOTMYHOCTH MOTYT PacCMAaTPUBATHCS:
Macca JeTand, Kod(hdUITMEHT HMCIOJh30BaHUS MaTepuaia, Kod()(HUIMEHT TOYHOCTH O0OpabOTKH;
KOX(P(UIIMEHT MIEPOXOBATOCTU TIOBEPXHOCTEH; YPOBEHb TEXHOJOTMYHOCTH KOHCTPYKIIMH IO
TEXHOJIOTMYECKOM Ce0eCTOMMOCTH.

[Ipu anHanmu3e HUCHONB3YIOTCA PEKOMEHJAIMU IO TEXHOJOTUYHOCTH KOHCTPYKIIHUH,
NPUBEICHHBIE B CIIpaBOYHOM tutTeparype [ 1-4].

Ecnu weprexx pgerasii B pe3ysibTare TEXHOJOTUYECKOTO KOHTPOJIS M KAayeCTBEHHOI'O
aHaJIM3a TEXHOJIOTMYHOCTH OCTaBJIeH 0e3 U3MEHEHHsI U pacCMaTpUBAETCS TOJIbKO OJWH BapUaHT
TEXHOJIOTHYECKOT0 TMpolecca 00pabOTKH, TO YPOBEHb TEXHOJOTUYHOCTU KaK CPaBHUTEIbHBIN
MOKazaTelb 0 UCMOJb30BaHUIO Marepuana, TOYHOCTH 0OpabOTKU, HIEPOXOBATOCTH U TEXHOJIO-
THYECKON ce0ECTOMMOCTH PaBEeH CAMHHUIIE.

Bce BO3MOXHBIE MPEANOKEHUS MO YIYUIICHUIO TOKa3aTelieid TEeXHOJIOTHMYHOCTH U
VIIYYIICHUIO KOHCTPYKIIUU IPUBOISATCS B MOSICHUTEIHLHOM 3aIUCKeE.

Bb10op THIA IPOM3BOACTBA

Tak kak B 3a/laHMM Ha KBATH(HUKAIMOHHYIO palbOTy periaMeHTUPYETCsl TOAO0BOMl 00beM
BBIITyCKa KOHKPETHOM JIETaIM, TO UCXO/s U3 JAHHOTO MOJOXKEHUS, pa3paboTKa TEXHOJIOTHYECKOTO
npoliecca MeXaHM4ecKo 0opaboTKH J1eTany B KBaM(UKAMOHHON paboTe mpeaycMaTpruBaeTcs B
YCIIOBUSIX €AMHUYHOTO, MEJIKOCEPUMHOT0, CEPUHUHOTO, KPYIMHOCEPUMHOTO ¢ MacCOBOTO
npousBoJcTBa. McxoAss W3 3aJaHHBIX THUIIOB NPOM3BOJACTBA, ompeaensercss Kod(pQHuiuueHt
3akperuieHus onepanuii. [Topsaok pacuera ko UIMeHTa 3aKPETUICHHSI OTICPAIHi IIPUBOIUTCS B
pabotax [3,4].

2. AHam3 0a30BOro TEXHOJIOTHYECKOTO Ipouecca U3roToBJICHUA J€TAIN

AHanu3 cymiecTByromiero (6a3oBoro) BapuaHTa TEXHOJIOTHYECKOTO MPOIiecca MPOBOIUTCS
C TOYKHU 3pEHHUS 00ECIEeUYeHUs 3aJJaHHOT0 KAa4eCTBa JIETAIH M MPOU3BOIUTEIBHOCTH 00paOOTKH.
[IpoBeneHne aHanusa ABISETCS OCHOBOW JJISl BBIABUKEHUS MPEJIOKEHUN 1O €ro yAyUYIIEHUIO U
MOJIEpHU3ALUH.

CopepxaHue W CTENEHb YIIIyOJNEHHOCTH OOpaOOTKH aHaiu3a 3aBUCAT OT Pa3IMYHBIX
(GakTOpOB:  KOHCTPYKIIMM  JI€Tajd, TPUMEHSIEMBIX METOJOB  O00paOOTKH,  peabHBIX
MIPOU3BO/ICTBEHHBIX YCIIOBHA. B 00miem ciydae aHanu3 6a30BOro BapHaHTa TEXHOJIOTHYECKOTO
npolecca JI0JKEH BKI0YaTh CIeAYIOIIIe OCHOBHBIE BOPOCHI:

a) PALMOHAILHOCTh METO/IA MOTYUYEHUs 3arOTOBKHU sl JAHHOTO MPOU3BO/ICTBA;

0) COOTBETCTBUE PEaTbHOM 3arOTOBKH YEPTEKY B OTHOIIEHUH (PAKTUIECKHUX MPUITYCKOB Ha
00pabOTKy U BBHITIOJHEHUSI TEXHUUECKUX TPEOOBAHUIA;

B)  IpaBWIBHOCTH  BbIOOpa  YEpPHOBBIX M  YHCTOBBIX  0a3,  coOmtojeHue
MPUHIINIIA eAUHCTBA 0a3;
r) NPaBUIIBHOCTh YCTaHOBKHU M0CJIEI0BATEILHOCTH ornepanuii nporecca

JUIs oOecriedeH sl 3aJaHHO TOYHOCTH pa3MepoB JIeTallu;

) COOTBETCTBHE TMapaMETPOB MPUMEHSEMOro OO0OpYJOBaHUA TPeOOBAaHUSM JAHHOU
orepanuu;

€) COOTBETCTBHE PEKUMOB PE3aHUS MPOTPECCUBHBIM;

k) CTENeHb OCHAIICHHOCTH omnepanuu (craHO4YHBIE MpHUCIOCcOOIeHHUS,
pexyiue U BCIIOMOT'aTEJIbHbIE WHCTPYMEHTHI, cpeacTBa TEXHUYECKOTO
KOHTPOJIA);

3) IPUMEHEHUE BBICOKOITPOM3BOIUTEIBHOTO PEXKyYIIEro UHCTPYMEHTA u

HOBBIX MapOK MaTepuaia ero pexxylen 4acTu;



) Opak mpu oOpabOTKe M MPUYMHBI €ro BO3HUKHOBEHHs. He momyckaercsi 3aMeHSThH
aHaJIM3 TEXHOJIOTUYECKOTO MPOIlecca TOJIBKO €ro ONMMCAaHHEM WJIM TIepENHChIBAHUEM CBEICHUIN
U3 TEXHOJIOTMYECKUX KapT.

3. IIaTeHTHBIE HCCIET0BAHUS

[TarenTHBIC HMccnenoBaHus (IpU HEOOXOAUMOCTH) mpoBoisATcst B cootBercTBUM ¢ ['OCT
15011.

4, Bp100op ncxoaHOM 3ar0TOBKM U METO/1a ee MOJIyYeHH sl

Ha BbIOOp MeTOJa mosiyyeHHsl 3aroTOBKM OKAa3bIBAIOT BIIMSHUE: MaTepuai JeTalld; ee
Ha3HAuYEHHUE U TeXHUYECKHUE TPeOOBAaHUS HAa U3TOTOBJICHUE; KOHCTPYKTHBHBIE pa3Mephl U (POPMBI
IOBEPXHOCTEH JleTali; 00beM BBIIIYCKa JeTaleH.

[lpy BBIMONHEHNH  KBATU(UKAIMOHHOW pabOThl MPHUBOAMTCS KPAaTKUKA  aHAIU3
CYLIECTBYIOILIEI0 METO/1a IIOJIY4YEHHUs 3arOTOBKU Ha 3aBoJjie. B aHain3e J0KHBI ObITh OTPaXKEHBI:
HSKOHOMHUYHOCTh METO/Ia B YCJIOBUSX 3aB0OJIa; TEXHOJIOTMYECKHUM MPOIECC MOTYyYEHHUS 3ar0TOBKH;
€ro IOJIOKUTENIbHBIE Y OTPULATEIbHbIE CTOPOHBI; KAYECTBO 3ar0TOBKHU; MPUYMHBI Opaka U BO3-
MOKHOCTH €ro yctpaHeHus. [IpuBonarcs naHHble O Ce0ECTOMMOCTH METOJa IOJy4YEHUS
3arOTOBKM B YCIIOBHSX 3aBOJa, €r0 TPYAOEMKOCTH, IIPOU3BOIUTENBHOCTH, MAaTEPUATIOEMKOCTH
(K03 GUIMEHT UCIIOIF30BaHHUS MaTEpHAIIa).

Ha ocHoBaHMM NpOW3BEIEHHOTO aHAIN3a, U3Y4YEHMsI MEPEIOBBIX METOJOB IOJyYEHUS
AQHAJIOTMYHBIX 3arOTOBOK Ha JAPYTUX MPEANPUATHUSAX, a TAK)KE JTUTEPATypPHBIX JAaHHBIX U TEXHHUKO-
9KOHOMHYECKOr0 00OCHOBAHUS MOXKET ObITh NPEAJIOKEH ONTUMAJIBHBINA JUIsl JAHHBIX YCIOBHUH
IIPOM3BOJICTBA METO/ ITOIY4YEHHUSI 3aTOTOBKH.

[Ipn pa3paboTke TEXHOIOIMYECKOrO IpolLecca METOJ IOIY4YeHHs 3arOTOBKM MOXKET
NPUHUMATbCS aHAJIOTWYHBIM CYIIECTBYIOLIEMY METOJy Ha JaHHOM 3aBOJle, MEHATbCs 0Oe3
U3MEHEHUH B TEXHOJIOTMYECKOM MpOIECCe MEXaHHYeCcKOH oOOpaOOTKM WM MEHSThCS C
CYIIIECTBEHHBIMU U3MEHEHUSIMH Ha psifie onepanuii MexaHn4ecKoi 00paboTKH.

B nepBoMm cilydae 1OCTaTOYHO OTPaHMUYUTBCS CCBIJIKOM Ha CIPAaBOYHYIO JIUTEPATypy, TIe
JUISl JAaHHBIX YCIIOBUH PEKOMEHIOBAH 3TOT BAPUAHT KaK ONTHUMAJIbHBIM.

Bo BTOopoM cnywyae mnpeanodTreHHe OTAAETCS 3aroTOBKE, XapaKTepHu3yroleiics Ooinee
BBICOKMM KO3(Q(QUIIMEHTOM HCIOIb30BaHMsI MaTepHalia i MEHbIIEH CTOUMOCTBIO.

B 1ByX pPaccMOTpEHHBIX cCilydasX MOJKHO NPHHATH OKOHYATEIbHOE PpEIIECHUE
OTHOCHUTEJIbHO BHJIa 3aTOTOBKU M PACCUUTATh €€ CTOMMOCTD JI0 ONpPEAEIeHUs] TEXHOIOTUYECKON
ce0eCTOMMOCTH JIETalli U BbIOOpa BapuaHTa Mpoliecca €e MeEXaHM4eCcKoi 00paboTKH.

B Tperbem ciydae Bompoc O 11e1ecO00pa3HOCTH ONPENEIEHHOTO BHJIA 3arOTOBKH MOXKET
OBITH PEIIEH JIHUIIb MOCJE pacueTa TEXHOJIOIMYeCKol ceOeCTOMMOCTH JETaIN 110 CPAaBHUBAEMBIM
BapuaHtaM. IlpenmoureHue oOTHaeTcs 3aroToBKE, KOTOpas 00eCcreyrMBaeT MEHbIIYIO
TEXHOJIOTHYECKYIO ce0eCTOMMOCTh JeTainu. Ecim ke cormocTaBuMble BapHaHThl OKaXKyTCsl paB-
HOILICHHBIMH, TMPEJINOYTEHUE OTAAeTCs 3aroToBKe C 0Oojee BBICOKUM K03 PUIEeHTOM
MCII0JIb30BaHUsl MaTepraa.

Breibop MeTona TOMy4eHHs 3arOTOBKM M €r0 TEXHHKO-IKOHOMHUYECKOEe OOOCHOBaHUE
npuBOJTCS B paborax [3,4].

5. Pazpa0oTka TEXHOJIOrH4eCKOro Mapupyra o0padoTku

XapakTep TEXHOJOTMYECKOTro Ipollecca MEXaHHYeCKO 00paboTKu B KBaIM(PUKAIMOHHON
paboTe orpenensieTcs: TUTIOM IMPOM3BOICTBA M OCOOBIMH YCIOBHSIMU ITPOSKTUPOBAHUS, YKa3aHHBIMH
B 3a/IaHHH.



B KBATU(UKAIIMOHHON pabore pa3pabarbIBaeTCst MapIIpyTHO-OIEPAOHHBIN
TEXHOJIOTHYECKH mporecc. B 3TomM cioyuae Ha Bce omepanuu opopMiIsercs MoApoOHas
MapIIpyTHasi KapTa U OTepallMOHHbIE TEXHOJIOTUYECKHE KapThl M KapThl 3CKU30B. B MapmpyTHOii
KapTe yKa3bIBAaCTCS COJCPKAHME OMNEpalMii M TIePexXO/IoB, BBIICP)KUBAEMBbIE pa3MepHl,
00opyI0BaHuE U T.1.

Ha panHOM »5Tanme mNpOM3BOMUTCS BHIOOP TEXHOJNOTMYECKUMX 0a3, METOAOB 00pabOTKH
MIOBEPXHOCTEH 1 YCTAHOBJIEHHE OOIIEH MOCIeJ0BaTeIbHOCTH 00paOOTKH, CPEACTB TEXHOIOTHYECKOTO
OCHAIICHNS; HA3HAUCHHE M pacyeT MPHITYCKOB, PE)KUMOB PE3aHHSL.

Bb100op TexHoJI0rH4ecKkux 6a3s

[Ipu BBIOOpE TexHONOTMYECKUX 0a3 CledyeT YYMUThIBaTh OCHOBHbBIC IPHHLHUIIBI
0a3upoBaHus - MPUHIUIIBI €TUHCTBA U TIOCTOSHCTBA 0a3.

B nporiecce BeiO0pa 6a3 15151 4epHOBOii 00PadOTKHU HCXOIAT U3 CIIETYIONINX TOJI0KECHUH:

1) npu 00pabOTKE 3aroTOBOK, MOJYYEHHBIX JIMTHEM M IITAMIIOBKOM, HeoOpaOOTaHHbIE
MOBEPXHOCTU CJEAyeT IpPUHHMMAaTh B KadecTBe 0a3 TOJIbKO Ha IMEpBOWM omepauuu (Mpu
nocienyrouei 00paboTke CHOIb30BAHNE UX HE JOIMYCKACTCS);

2) y jAeraneii, He MOJBEPraroIIUXCsl MOTHONH 00pabOTKe, TEXHOJIOIMYECKMMHU 0azamMu JUis
NEepBOil  Oomepanuu PEKOMEHAYETCS MPUHUMATh IOBEPXHOCTH, KOTOpbIE BOOOIIE HE
00pabaThIBarOTCS;

3) B KayecTBE TEXHOJOTMYECKUX 0a3 ClieAyeT NPUHHMATh MMOBEPXHOCTH JOCTATOYHBIX
pa3sMepoB, UMEIOLMX 0oJiee BBHICOKYI0 TOUHOCTh pa3MEpOB M Mallyl0 IIEPOXOBATOCTh (OHM HE
JIOJDKHBI UMETh JIUTEHHBIX MPUOBLICH, TUTHUKOB, THHAN pa3beMa, OKAIMHBI U IPYTUX 1e(EKTOB,
YTO CIIOCOOCTBYET MOBBIIIEHUIO TOYHOCTU 0a3UPOBaHUS).

4) ecnu y 3aroTOBKM 0OpabaThIBAIOTCS BCE IMOBEPXHOCTH, B KaYECTBE TEXHOJIOTHYCCKHX
6a3 Ha mepBoOi onepanuy cieayeT IPUHUMATh MOBEPXHOCTH C HAUMEHBIIMMU IPUITYCKaMH, TEM
caMbIM TIpU JaibHEHIIe 00paboTKe MCKIIIOYAETCS] BOZMOXXHOCTh TOSIBJIEHUSI HEOOPaOOTaHHBIX
MECT Ha 3THUX IOBEPXHOCTSX.

I[Tpu BbIOOpE 6a3 1JIs1 YUCTOBOI 00PadOTKHU YUUTHIBACTCS CleytolIee:

1) nHaubonbIIas TOYHOCTh JOCTUTACTCS MPU YCIOBHU HCIOJB30BaHHS HA BCEX OMEPAIHsX
MeXaHW4ecKoi 00pabOTKHU: OTHUX M TeX kK€ KOMIUIEKTOB 0a3, T.€. pHU COOII0AE€HUH MPUHIINIIA UX
€IMHCTBA,

2) 0COOCHHO B@KHBIM TIPH YHUCTOBOH 00pabOTKE SBISETCS COOIOJCHUE MPUHIIUIA
coBMellleHUs1 0a3, T.K. IPU 3TOM OKOHYATEIbHO BBIACPKHUBACTCS 3aJaHHAs TOYHOCTH JI€Talld
(IpY COBMEILIEHUH TE€XHOJIOTUYECKON M M3MEpHUTENbHOIN 0a3 MorpenHocTb 0a3upoBaHUs paBHA
HYIIO);

3) 0a3bl I OKOHYATEIBHONH 00pPaOOTKU JOJKHBI MMETh BBICOKYIO TOYHOCTH Pa3MEpPOB U
reoOMeTpUUYECKO (POpMBI, MaTyIO IIEPOXOBATOCTh NMOBEPXHOCTH M HE JOJKHBI Ae(hOpMHUPOBATHCA
071 ICHCTBHEM CHJT pe3aHusl, 3aKuMa U COOCTBEHHOT'O BECa 3arOTOBKH.

B o6mem cimyyae 3a 0a3bl NPUHMMAIOT TOBEPXHOCTH, OT KOTOPBIX 3aJaH pa3Mep Ha
qyepTexe, ONpeesIoIui MoloKeHne oopadaTbiBaeMO eTalu.

OneHka TOYHOCTM Oa3upoOBaHMs TPU BBIMOJHEHHM KaXIOM omepanmud MOXKeT
XapaKTepU30BaThCs CIENyIOMUMU MoMeHTaMmu. [Ipu coOnropeHuu NMpUHIMINA €IUHCTBA 0a3 B
cllyyae BBIICP)KMBAHUS 33JJaHHBIX Pa3MEPOB MOIPEIIHOCTh 0a3MpOBaHMs paBHA HYIIIO, a aHAJH3
TOYHOCTH 0a3MpPOBAHUS Ul PACCMaTPUBAEMBIX Pa3MEPOB HA ITOM 3aKaHUMBAETCS.

[Ipy HecoBMaJEHWU TEXHOJOTHYECKOM M M3MEpPHUTEIbHOH 0a3 BBIABISAIOTCS pa3MEpHO-
TEOMETPUUECKHE CBSI3U MEX]ly HUMH IIyTEM MOCTPOCHUS TEXHOJOTHYECKON pa3MepHOM Lenu, U3
YuCciIa 3BEHBEB KOTOPOW BBHIOMpAETCs TEXHOJOTMYECKUH pa3Mep, MOMISKAIIUNA KOHTPOJIO MpU
BBIMIOJTHEHUH JaHHOW 00pabOTKU. DTO TMO3BOJSIET KOCBEHHO KOHTPOJIMPOBATH 3aJaHHBIA Ha
yepTexe pasmep. PaccuMThiBaeTcsi MOMYCK BBIOPAHHOTO TEXHOJIOTHYECKOTO pasMmepa IyTeM
pemieHust pazMepHoil 1enu. Ecnym paccuMTaHHBIM AOMYCK BbIAEPX AaTh HAa JAHHOW OIEpaluu
3aTPYAHUTENBHO, TO W3BICKMBAETCS BO3MOXKHOCTH COKPAILCHHS IMOTPEIIHOCTH 0a3upOoBaHUS 3a
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CYET YBEJIMYCHHS TOYHOCTH OOPabOTKM TEX WJIM HHBIX COCTABJIAIONIMX 3BEHBCB Pa3MEpPHOM
IIETTH, T.€. IPOU3BOIUTCS TIEPEPACUET JIOMYCKOB 3BEHBER.

PexoMeHmau 10 BBHIOOPY TEXHOJOTHYCCKMX 0a3 W OICHKE TOYHOCTH Oa3sMpOBaHHUS
npUBeICHHI B paborax [4-6].

C y4eroM pacCMOTPEHHBIX TIIOJIOXKEHWH IPOM3BOAUTCS BBIOOP TEXHOJOTHYECKOTO
nporecca.

Bb160p MeTo10B 00padoTKH

Bribop meroma 00paOOTKHM 3aBUCHUT OT KOH(MUTYpaluHu JeTajd, €€ KOHCTPYKTHBHBIX
pa3MepoB, TOYHOCTH U KauecTBa 00pabaThIBaeMbIX TOBEPXHOCTEH, BUJIa MPUHATOMN 3arOTOBKHU.

Pemennie 3amay BpIOOpa MeTOJa M KOHKPETHOTO BHUIA 00pabOTKH obsierdaercss MpH
WCIIOJIb30BAaHUU CIIPABOYHBIX TaOJMIl SKOHOMHYECKON TOYHOCTH 00paboTKu [2] B KOTOPBIX
COZIEpKATCsl CBEJCHUSI O TEXHOJIOTMYECKHMX BO3MOKHOCTSIX OOpabOTKM pe3aHueM pa3IudHbIMU
METOaMH, TUIIOBBIE MAPIIPYThI 00PaOOTKH Pa3IMIHBIX MOBEPXHOCTEH. C MOMOIIBIO STHX TaOIIHIL
BBIOUPAIOTCS  OKOHYATENbHBIA W TNpEABAPUTENBbHBIA  METOIbl OO0pabOTKH, a TakKke
YCTAaHABJIMBAIOTCS IPOMEXKYTOUHbIE METO/IBI.

TexHonornyeckuii MapupyT o0padoTku

Ha npgamnom ortame paspabarbiBaercst oOmmid TiaH oOpabOTKH ¢  yKa3aHHEM
MIOCJIEIOBATENIBHOCTH, COCTaBa M CoAep)KaHHs oreparu. Pe3ynpraTel paboThl 0OpMIIIIOTCS B
BUJIC MApUIPYTHOM KaPThl TEXHOJIOTMYECKOTO TpoIiecca.

[TocnenoBaTenbHOCTh  ONEPAlMii  HAa3HAYAOT MCXOIS W3  CICAYIOIUX OCHOBHBIX
MOJIOKCHUM

1) B mepByto ouepenb 00pabaTHIBAIOTCS TMOBEPXHOCTH, KOTOPBIE OYAYT SIBIATHCS
TEXHOJIOTHYECKIMH 0a3aMH IS TIOCIIETYIOIINX OTIePaIIHii;

2) omepaliu, Ha KOTOPBIX BO3MOKHO TOsIBIICHHE Opaka n3-3a BHYTPEHHUX 1e(eKTOB
3arOTOBKH, HY)KHO BBIITOJTHSTH HA PAHHUX CTAIUSIX 00padOTKY;

3) mepBBIMH CiteyeT 00pabaThIBaTh MOBEPXHOCTH, HE TPEOYFOIIINE BBICOKOH TOYHOCTH;

4) OTBepCTHs CBEPJSATCA B KOHIIE TEXHOJOTHYECKOTO IMpOIleCca, 3a MCKIIOYEHHEM TeX
CIIy4aeB, KOT/Ia OHH CITy>KaT 6a3amu;

5) 3aKkaHYMBAETCsI MPOIECC U3TOTOBJICHHS AeTAIN 00pabOTKOM TOM MOBEPXHOCTH, KOTOpPAsI
JOJbKHA OBITH HanboJiee TOYHOW M IMEET OCHOBHOE 3HAUEHHe IS dKCIuTyaTanuu aeranu. Ecmu oHa
Obuta OOpaboTaHa paHee, A0 BBIMOJHEHHS JPYIUX CMEXKHBIX OIEpaliii, MOXET BO3HUKHYTh
HEO0OXOIMMOCTh B €€ TIOBTOPHOU 00paboTKe;

6) ecnu netanp MOABEPraeTcs TEPMUYECKOW 00pabOTKE MO XOJY TEXHOJIOTHYECKOro
npoliecca, MexaHmueckas o0paboTka pa3OMBaeTcs Ha JIBE YacCTH: JI0 TEPMHUYECKOW 00paboOTKU U
mocJie Hee,

7) TEXHWYECKMI KOHTPOJIb HAMEYAIOT IMOCiAe TeX OMNepaluii, TJae BEpOsSTHA
MOBBINICHHAsT  JIoJs  Opaka, Tieped  OTBETCTBCHHBIMH  ONEpalusMH, a TaKke B
KOHIIE 00pa0OTKH JIeTalIH.

[Ipr paccMOTpeHHH CONEepKaHHs OTEPAIi YHCIIO W TIOCIIEI0BATENFHOCTh TEXHOJIOTHIECKUX
MEPEXOJ0B 3aBUCIT OT BHJA 3arOTOBKM M TOYHOCTHBIX TpeOOBaHM K TOTOBOHM JETalu.
CoBMeleHre Nepexo0B ONPeNeNIsIeTCs] KOHCTPYKIIUEH NeTall, BO3MOKHOCTSIMH PaCIIOIOKEHUS
PEKYIIUX WHCTPYMEHTOB Ha CTaHKE M JKECTKOCTBIO 3aroToBkd. [lepexonpl, TpU KOTOPBIX
BBIJICP)KHBAIOTCS JKECTKHE TPeOOBaHUS TI0 TOYHOCTH W MICPOXOBATOCTH IOBEPXHOCTH,
BBIJICTISIIOTCS B OTJICIBHYIO OTIEPAIIHIO.

Pexomenmaruun 1o BBIOOpPY TOCHEAOBAaTENbHOCTH 00pabOTKM Juis  oOecriedeHus
SKOHOMHYECKONH TOYHOCTH OOpaOOTKHM Ha METaUIOPEKYIIMX CTaHKaxX MPHUBEACHBI B padore [6].
Pa3zpaboTka MapiipyTa MEXaHHYECKOW 0OpadOTKU CYILIECTBEHHO OOJIErdaeTcs MPH UCIIOIb30BAHUM
THIIOBBIX TEXHOJOTMYECKHX MAapIIPyTOB MEXaHWYECKOH 00paOOTKH aeranedl Ui pasHbBIX
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yCJIOBI/Iﬁ MMPOU3BOJACTBA. HaumenoBanue ornecpanun OOJLDKHO COOTBETCTBOBATH TpGGOBaHI/IHM
KJ1accu(uKaTopa TEXHOJIOTHYECKUX Olepaliuii B MAaIlTHHOCTPOEHUHU U TiprbopocTpoeHuu [11].

Ecnmu B cOCTaB TEXHOJIOTMYECKOTO TPOIECccCa MEXaHHMUYECKOH 0OpaOOTKU BXOAST OMEparuu
o0paboTku Ha crankax ¢ YUIIY, To MeToauka mpoeKTUPOBAHUS TaKUX OIEpaluil NpuBeJcHa B
paborax [6, 9, 12].

[Ipu pa3paboTke EITUHHUYHOTO MAPIIPYTHOIO TEXHOJOTMYECKOro MpOIecca CChUIKM Ha
MHCTPYKIIMHU 0 TEXHUKE 0E30MacHOCTH MPUBOTCS B MApIIPYTHOM KapTe mepesl HauMeHOBaHHUEM
ormepanuu B rpade «HAUMEHOBAHHE W COJIEPKaHUE omeparuu» Wik B rpade «obo3HaYCHHE
nokymentay. CpeacTtBa 3amuThl  paboTalOUIMX  JTOJKHBI  OBITh  yKazaHbl B rpade
«IIPUCTIOCOOJICHHS U BCTIOMOTATEIbHBIA HHCTPYMEHT.

Br100op 000py10BaHNsI M TEXHOJIOTHYECKOH OCHACTKH

[Tpy mpOEKTUPOBAHMU TEXHOJIOTMUECKOrO MpOLecca B 3aJaHHBIX YCJIOBUAX MPOU3BOJICTBA,
IJie OCHOBHBIMH SIBJISIFOTCS CTAaHKH YHHBEPCATHHOTO TpoduIisi, BEIOOp 000pYyI0BaHMS CBOIUTCS K
noadopy TUIAa CTaHKa IO pa3MepaMm ero pabodell 30HBI B COOTBETCTBHH C pa3MepaMu
oOpabaTpiBaeMOW JIeTaIM, C YYETOM JOIYCTHUMBIX 4YHCENl OOOpPOTOB (YacTOTHI BpalleHHUS),
MOJIa9M ¥ MOIIHOCTH JUTSl IPUHATOTO METOAA 00paOOTKH.

Jlns pacuera MOUTHOCTH, HEOOXOAUMOM aJisi 0OpabOTKH, BHIOMPAETCS MEPEX0], B KOTOPOM
OJTHOBPEMEHHO y4aCTBYeT HECKOJBKO WHCTPYMEHTOB WM MPH 00pabOTKE OJHUM HMHCTPYMEHTOM
MPUMEHSIOTCS HanOobIIas mojaya, rryoruHa U CKOPOCTh Pe3aHHUs.

Ha BbiOOp Tuma cTaHka B 3HAYUTENbHON CTEMEHM OKa3bIBAIOT BIUSHUE Tpedyemas
TOYHOCTh pa3MepoB, (POpMBI AeTaal W IIEPOXOBATOCTH €€ 00pabaThIBa€MbIX MOBEPXHOCTEH.
CraHOK 0JDKeH ObITh HanOoJee MPOCTHIM IS JAHHOW OIepannu, 00ecreuyuBaTh ONTUMAIIbHBIC
pEeXKUMBI 00pabOTKH, 3aJaHHYI0 TOYHOCThH ONEpalii, 3aHUMAaTh MEHBIIYIO MPOU3BOICTBEHHYIO
UIOIAb, UMETh MEHBIIYIO CTOUMOCTb.

Caenenus mo o00pyI0BaHUIO MIPUBEAEHBI B padoTax [3, 10].

[IpumeHsieMble  CTaHOUHBIE  MPUCHOCOOJIEHHS  MOTYT  OBITh  YHHBEpPCATbHBIMHU,
CTaHJAPTHBIMU U ClienuanbHbIMU [13,14].

Bb100op pexxynmx MHCTPYMEHTOB MPOU3BOIUTCS UCXO/S U3 YCIOBHIA 00pabOTKU C yueTOM:
BUJIa CTaHKa, MeTo/Ja 00pabOTKH, PEKMMOB M YCJIOBHM pabOTHI; mMarepuaiga oOpabaThiBaeMoii
JIeTalli, €€ pasMepoB U KoHGHrypaimu; TpeOyeMoil ToO4HOCTH OOpabOTKM M IIEpOXOBAaTOCTH
MOBEPXHOCTEH; THIIA TPOWM3BOJCTBA W 3aJaHHOTO OOBEMa BBITyCKA [ETajei; CTOMMOCTH
MHCTPYMEHTA M 3aTpaT Ha €ro SKCILTyaTalllio M0 COOTBETCTBYIOIIUM CTaHAapTaM U CIIPaBOYHOU
nuteparype [4,6].

Onpenesnenue NpoMeKyTOYHbIX PUILYCKOB M TEXHOJIOTMYECKUX Pa3MepoB
MeXaH000padoTkmn

[Tpu BBIMOSHEHUU KBATHU(PHUKAMOHHON pabOThl HUCIOJIB3YETCS PacYeTHO-aHAIUTUYECKUIN
METOJI OMpEENICHUsI MEXIEPEXOJHBIX pPa3MEpOB, MOJy4YaeMbIX B TPOIECCE MEXaHMYECKON
00paboTKM JeTaneil, MPUIMYCKOB M JONMYCKOB HAa HHUX. PacueTHO-aHAJUTUYECKHH METO.
YUUTBHIBA€T MHOTHE (DaKTOPHI, AEHCTBYIOLINE B MpoIiecce 00pabOTKH, U BBIMOIHIETCS 110 GopMy-
JaM, IpUBEACHHBIM B paborax [5, 11].

Pacuer mnpousBoguTcs OOBIYHO UIi OJHOTO JUAMETPAIBHOIO M OJHOIO JIMHEHHOTrO
pa3MepoB, UMEIOUIMX HaWOOJBIIYI0O TOYHOCTh M HAWMEHBLIYIO IIEPOXOBATOCThb. Pe3ynmbTaTshl
pacuera MpeacTaBIAIOTCS B TabiauuHOU (opme [5]. 3areM BbImosiHseTCS rpaduyeckas cxema
pacroIoKeH!s] HOMHUHAJIBHBIX NMPOMEXKYTOUYHBIX Pa3MepOB, UX MPUITYCKOB U JomyckoB. Ilocne
IIPOBEPKM IPaBWJIBHOCTH BBIIIOJIHEHHBIX pPAacuyeTOB IPOU3BOAUTCA CpPaBHEHHUE pPa3MEPOB
3arOTOBKH, IIOJIyYE€HHBIX pacCueTHO-aHAJUTHYECKUM METOIOM, M pa3MEepoB 3aroTOBKM Ha
JENCTBYIOIEM MIPEANIPUATHH, [1OCIIE YETO ETIAETCs BBIBOJ O BO3MOXKHOCTH IIEPEBOA 3aBOJICKON
3arOoTOBKH B 00Ji€€ BBICOKUI KJIACC TOUHOCTH.
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OnpenesieHue Pe;KUMOB pe3aHusi © HOPM BpeMeHH

B kBanmudukannoHHoi paboTe pEKUMBI pE3aHUsl ONPEACNSIOTCS AHATUTHYECKH IS
YEeTHIPEX PA3HOTUIHBIX OMNEpalnid, 3CKU3bl KOTOPBIX NPEICTABICHBI B TpapUUeCKOd dYacTh
KBaIM(UKAIIMOHHOM paboThl, mo Qopmyiam, HpuUBEeIEeHHBIM B paboTe [4], Ha ocTaJbHBIC
OTEpAaLMK TEXHOJIOTHYECKOTO MPOIIecca PEKUMBI Pe3aHUs HAXOAATCS IO HOPMAaTUBHBIM JIaHHBIM
paboT B 3aBUCHUMOCTH OT BBIOPAaHHOIO THIMA MPOU3BOJICTBA M MPUHATOrO MeToaa oOpaboTKu
3arOoTOBKH.

Omnpenesienne pe:KMMOB pPe3aHMsl BEJIETCS OJHOBPEMEHHO C 3alOJIHEHUEM MapIIPYTHBIX
WIM OIEPallMOHHBIX KapT TEXHOJOTHYECKOro TMpoliecca, I/I€ YKa3bIBAIOTCS JaHHBIE IO
o0opymoBaHuto, croco0y o0pabOTKH, XapaKTepUCTHKE 00padaThiBaeMOW JeTalu W ApYyrue,
KOTOPBIE UCIOJIB3YIOTCS I pacueTa pexUMOB pe3aHusl.

Hopmy mryunoro Bpemenm T, ompexaensitor B cienyomeMm nopsake. Ha ocHoBanuu
YCTaHOBJICHHBIX PEKHUMOB pe3aHusi ompenensercs ocHoBHoe Bpemsi To. Ilo conepskanuto
KaXJIOTO TIepexojia YCTaHaBJIMBAETCs BCIOMorareiabHoe Bpems T, M0 HOpMaTHBaM, KOTOPOE
BKJIIOUAeT B ce0si BpeMs Ha YCTAaHOBKY M CHSTHE JAETajlH, YIpaBJICHHUE CTAaHKOM, U3MEpPEHHE
netamu. Omnpenernsiercs onepatuBHoe BpeMs T, = To + T Bpems Ha oOciry:xuBanue padbodero
Mecta Tos BKIIOUAET B ceOs Bpemsl Ha TEXHMYECKOE W OpPraHU3allMOHHOE OOCTYyXKHBaHHE
pabouero mecra. Bpems T, npenHasHaueHO i MEpepbIBOB Ha OTHBIX. COCTaBISIONINE
mTyqHOro BpeMeHH Tose ¥ Tor; MPUHUMAIOTCS 110 HOPMATHBAM WJIM YKPYITHEHHO, B MIPOIIEHTAX OT
onepaTuBHOTo BpeMeHH - Tose =6 % Ton ¥ Tory ~ 2,5 % Ton.

[Ipy BBINOJHEHUH PACUETOB CIICYET MOJIb30BATHCS IUTEPATYPO [2-4].
Pa3nen KOHCTpYyMpOBaHUA

B kBamudukanmoHHONH paboTe MNPOEKTHPYETCSs OJHO CTAaHOYHOE (3aKUMHOE WM
KOHTPOJIbHOE) MPHUCIOCOOJIEHHE U, MPU HEOOXOAWMOCTH, OJIMH PEeXYUIUN NpUMEHSIEMbIl B
TEXHOJIOTMYECKOM IIPOLIeCCe MEXaHUUYECKOH 00pabOTKH.

1. CraHo4Hoe npucnocodjienmne

B rpaduyeckoii yactu paboThI BBIIIOJIHAETCS €r0 COOPOUYHBIN YEPTEXK, @ B MOSACHUTEIBHON
3aMnycKe MPUBOAUTCS cXeMma JEUCTBUS CUJI B IPOEKTUPYEMOM IPHUCIIOCOOTIEHUH, OIpPEeIsIeTcs
3HaYeHHe HeoOXOAMMOM CHJIBI 3aXHMa W pa3Mepbl OTHENbHBIX YacTed mpuBoja JUis
NepeMEelIeHUs] TOJBMKHBIX YacTell MpUCHOCcOoOsieHus, AAaeTcs OMNMCAHWE NPHUHLUINA pPadOThI
IPUCTIOCOOJIEHHS TIPU 3aKpeIyICeHUH 00pabaThIBaeMOro M3ZENHs, pacdeT €ro Ha TOYHOCTh U
crienuKanus COCTaBHBIX yacTel npucnocodnenus [1, 13, 14].

2. Pe:xxymmii MHHCTpyMeHT

Ha ocHoBaHmM aHanmm3a omneparyii CyIIeCTBYIOMIETO TEXIPOIlecca M3TOTOBICHHS JETaH
BBISIBIISIFOTCS] HEJJOCTATKH KOHCTPYKIIMU PEXYIIMX HHCTPYMEHTOB, HE O3BOJISIOIINE 00eCTIeUUTh
COOTBETCTBYIOIIEE KAUECTBO JETANCH MIIN BBICOKYIO IPOU3BOIUTEIEHOCTb.

B nanHOlt BBINycKHOW KBaMM(UKAMOHHOM paboTe Ha OCHOBAaHMM IaTEHTHBIX
UCCJIEJIOBAHNHM, W3y4YEHUs] COBPEMEHHBIX >XYPHAJIOB MO TEXHOJOIMH MAIIMHOCTPOEHHUS W JIp.
MCTOYHHMKOB BBIOMPAIOTCS HOBBIE PEXKYIIHE HWHCTPYMEHTHI TPOTPECCHBHOW HECTaHIapTHOM
KOHCTpyKUuH. [IpoexTupyercst oJuH-1Ba MHCTpyMeHTa. Hampumep, o0beKTaMy MPOEKTUPOBAHHUS
MOTYT OBITH CHEIHaJbHBIE Pe3Ibl, (PaCOHHBIC PE3IbI, MPOTSHKKH HAPYXKHBIE W BHYTPEHHHE,
cOOpHBIC IMIMHIPUYECKHE U TOPLOBBIE (pe3bl, YepBsSUHbIe (pe3bl A 00paboTKu 3yO0uaThIX
KOJIEC U HEIBOJIbBEHTHBIX NMpo¢uiiel, 10105k, eBepbl, KOMOMHUPOBAaHHbIE HHCTPYMEHTHI IS
00pabOTKM  OTBEPCTHH  CIOXKHOH  (OPMBI, HMHCTPYMEHTHI JUIi  Hape3aHus  pe3bObl,
MHCTpYMEHTaJIbHAs OCHACTKa AJ1s cTaHKoB ¢ UITY u ap.
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[Ipr mpoeKTUPOBAaHMM HMHCTPYMEHTOB PEIIAIOTCSA BOIMPOCH MPO(UIMPOBAHUS PEKYIIUX
KPOMOK, BbIOOpa ONTUMAJILHOM T€OMETPUH PEXYILEH YacTH U PallMOHAIBHBIX KOHCTPYKTUBHBIX
pa3sMepoB.

B pacueTHO-IOSICHUTENBHOM 3amucKe MPUBOAATCS OOOCHOBAaHUE BBHIOOpA KOHCTPYKIIMH
MHCTPYMEHTOB, CXEMbl K aHAJUTHYECKOMY pacueTy, pacueTbl MNpoQHIeH pexylmumx
MHCTPYMEHTOB, MOPSIOK BBIOOpA F€OMETPHUECKUX MapaMeTPOB PEXKYILEH YacTH MHCTPYMEHTOB U
pPEXMMOB pE3aHMs, KpaTKoe OIMCAHUE pa3padOTaHHOW KOHCTPYKUMM W JpPYrHE€ pacyeTbl U
HOSICHEHHSI.

['paugeckast gactb pabOTHI COAEPKHUT COOpOUHBIE W paboume uYepTexu pazpaboTaHHBIX
PeXyLIMX UHCTpYMEHTOB. COOpOYHBIE YEPTEKH IOTKHBI OBITh JOIIOJIHEHB! CrIeHUpUKALIEH.

Ha pabouem depreke MHCTpyMEHTa [JOJDKHA COJIEP)KATbCsl BCA HeoOXoaumas ISt
M3TOTOBJICHUS! MH(OPMAIIUS: TOCTATOYHOE KOJIMYECTBO MPOEKIHHA, CEUCHUH, JTMHEHHbBIE U YIJIOBbIC
pasMepbl € JOIYCKaeMbIMH OTKJIOHEHUSIMH, T'€OMETPUYECKUE IIapaMeTpbl peXyIled yacTH
MHCTPYMEHTa, 0003HaYEeHHE IIEPOXOBATOCTH, TEXHUUECKUE TPEOOBaHMs, MECTO MapKUpOBKU. Ilpu
BBIIIOJIHEHUH pab0vMX YepTeKeH jKenaTebHO MPUMEHATh MaciTad 1:1.

[lpy BBITOJHEHNH 4YepTe)Ke WHCTPYMEHTOB CIIOXKHOW (OPMBI JOIyCKaeTcs MPUMEHSThH
YIPOLIECHHUSL:

1) y MHOrOJIe3BHIHHBIX HHCTPYMEHTOB HOJIHOCTBIO IACTCS N300paKEHUE TOIBKO 2-3 3yObeB;

2) TpoduIb HHCTPYMEHTA OOBIYHO BEIYCPUMBACTCS OT/ICIBHO B YBEJIMYCHHOM BH/IC;

3) BUHTOBbIC JMHUHM [P BEIYEPUMBAHIN MHOTOJIC3BUIHBIX HHCTPYMEHTOB 3aMEHSIOTCS
IPSIMBIMU JIMHUSIMH;

4) st 0003HAYCHHS TIEPETHUX U 33/IHUX YITIOB CCUCHUS BBIYEPUHBAIOTCS TOIBKO YaCTHYHO.

Ha pabouem ueprexe MHCTpyMEHTa MPUBOSTCS] TEXHUYECKHE TPEOOBaHMUs, KOTOPbIE COAEpKaT
Cleqylolliee: MapKM MaTepHalioB; TBEPAOCTb OTHEIbHBIX 4YacTel HHCTPYMEHTOB; IOIYCKU U
OTKJIOHEHHSI, 00ECTICUMBAIOIINE HEOOXOMMOE KaueCTBO MHCTPYMEHTOB (OMEHHE PEXYIINX KPOMOK,
TOPLOB M T.J1.); CChUIKA HA HOMEP CTaHJapTa, COJEPHKALIEro TeXHUYECKHe TPeOOBaHUS Ha JaHHbIHI
BUJI MHCTPYMEHTA; COJIEpKAHUE MapKUPOBKH MHCTpyMeHTa. Kpome Toro, Ha yeprexe 3yOOpe3HOro
MHCTPYMEHTa B TAOJMIIE YKa3bIBAIOTCS XapaKTEPUCTHKU MHCTPYMEHTA, HapUMeEp, I YepPBSIUHBIX
(bpe3 yKa3bIBalOTCS: MOMYJb, Yroi Mpo(uiIs MCXOTHOTO KOHTYpa, YHUCIIO 3aXO0JI0B, HalpaBlieHHUE
BUTKOB, YUCJIO CTPY’KEUHBIX KaHABOK, IIIal BUTKOB 110 OCH, IIaI BUTKOB 110 HOPMAaJIM, YTroJI OJbeMa
BUTKA, HAIIPABJICHUE CTPYKEUHON KAHABKH, 111ar CTPY>KEUYHON KAHABKH.

[Tpy BHIOTHEHUU YepTexkel HEOOXOIMMO 03HAKOMUTHCS CO CTaHIAPTaMHU, COJAEPKALUMHU
TEXHUUYECKHE TpeOOBaHUs HA pa3IMyHbIE BHUJbI PEXyIIMX HHCTpyMeHTOB. Hampumep, T'OCT
28442-90 "TIpoTsKKM JUI LUIUHAPUUYECKUX, IUTMIEBBIX U TPaHEHBIX OTBEpCTUH. TexHuueckue
ycioBus'.

COopouHBIil uepTeX MPOEKTUPYEMOro HWHCTPYMEHTa JOJDKEH CoJepXaTbh H300pakeHHe
MHCTPYMEHTA B COOpPAaHHOM BHJIE€ C JOCTAaTOYHBIM Ui COOPKM KOJIMYECTBOM MPOEKIUI, BU/IOB,
ceueHnif. Ha cOopouHoM uyepTexe NOJDKHBI COJIEpXKaTbcs HEOOXOIUMBIE pa3Mephl, pa3Mepbl
COTIPSKEHHBIX JieTallell ¢ yKa3aHHeM JOIyCKOB U MOCaJ0K, ykazaHus 00 o0paboTke B mpoiiecce
cOOpkM WM TOcie Hee, TeXHUYeckue TpeboBaHui. B crneundukanum yka3plBaeTcs
HAaUMEHOBAaHME, KOJMYECTBO JleTalel, TBEPAOCTh M METOJl MOBBIIMICHUS CTOMKOCTH pPexyIlen
YaCTH MHCTPYMEHTA (IHaHUPOBaHUE, CYIb(GUANPOBAHUE U TIP.).

* Pacuer u KOHCTpyHPOBaHUE MPOTIKEK

O0ocHOBaHNE KOHCTPYKIIMM TIPOTSDKKH CBS3aHO C BBIOOPOM CXEMBI pE3aHUsl TpH
npoTsruBanuu. [Ipu  BBIOOpPE CXeMbl pe3aHHs YUUTHIBalOTCS (opMa MPOTATHBAEMON
MOBEPXHOCTH, TpeOOBaHMSI K TOYHOCTH Pa3MepoOB M KadyecTBY OOpaOOTaHHOW MOBEPXHOCTH,
o0ecrieyeHne HeOOXOIMMON CTOMKOCTH, TPYAOEMKOCTh U3TOTOBJICHHUS.

WcXomHbIMH  TAaHHBIMH JIUIS  TIPOCKTHUPOBAHUS  SIBILIIOTCS:  UYEPTEXK IMPOTATHBAEMOM
3arOTOBKH, €€ MaTepHall; TBEPJOCTh; COCTOSHUE (TOCiie HOPMATU3alUH, OTXKUIa, 3aKaJKH);
IOJArOTOBKA TOBEPXHOCTH IIOJ MpPOTSATMBaHWE (IIPOKAT, JIMTbE, IITAMIIOBKA, IOCIE
MeXaHUYeCKOi 00pabOTKM); AMAaMETp OTBEpCTHS 10 00pabOTKH M mocie o0pabOTKU C IOJieM
JIOIyCKa; MapaMeTp LIepOXOBAaTOCTH MOBEPXHOCTU; HAauOOJbIIAsl JUIMHA NPOTITUBaHMS; CTAHOK
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JUIS IPOTATUBAHUA (THUII, MOJIENb, TSATOBas CHJIA, TUAMAa30H CKOPOCTEH, JAJMHA XOAa IITOKA, THI
naTpoHa, pa3Mephbl OMIOPHOMN TUIUTHI, COCTOSIHUE CTAHKA).

CBeneHus 0 CTaHKAaX MOYKHO MPHUHSTH 110 KaTaJIOraM METaJJIOPEXKYIIEro 000py10BaHMsl.

Juametrp OTBepcTHs A0 MPOTITUBAHUS, MOJYYEHHOI'O IOCIE CBEpJICHHS, 3€HKEPOBAHUS
WIN pacTayMBaHUsA, ONPEACIAIOT KaK Pa3HOCTh MEXAY HOMUHAIBHBIM THAMETPOM MPOTSIHYTOTO
OTBEpCTUS U TMPUIIYCKOM TOJ MpoTaruBanue. llpumycku moj MNOpOTATUBaHUE OTBEPCTUH
onpenenstor 1o [6,8].

Jns  yMeHbLIEHHS] BO3MOXKHOCTH KOpPOOJIEHHS MPOTSHKEK TMpH  TepMooOpaboTke
CYIIECTBYIOT PEKOMEHyEMbIE MpeIeIbHbIE HOPMBI UX JUIMH B 3aBUCUMOCTHU OT JUAMETPOB

[Topsimok pacueTa Kpyrjiod W HUIMLEBOM MPOTSKKU IMEPEMEHHOIO pe3aHus MOAPOOHO
u3noxeH B [6,8].0coOeHHOCTH pacyeTa M KOHCTPYMPOBAHUS MPOTSHKEK s 00paboTKU
(hacoOHHBIX OTBEPCTHI M HAPYKHBIX MPOTSHKEK PACCMOTPEHBI B [6,8].

Pacuer u mNpoeKTHpPOBAHUE BBITTAKUBAIOIINX JJIEMEHTOB MPOTSHKEK UIA 00paboOTKH
KpYIJIBIX OTBEPCTHUI IIpUBE/EH B [6,8].

» Pacuer u KoHCTpyHpoBaHHE (PACOHHBIX PE3IOB

[Tpu BBIOOpE THIMA U MPOEKTUPOBAHUS (PACOHHOTO pe3lia YYUTHIBAIOTCS BCE OCOOCHHOCTH
(GopMBI J1eTaliu, ONpeAesieMble YEPTEKOM.

Hcxonanbie qaHHbIe AT TPOEKTUPOBaHUS (PACOHHBIX Pe3loB: opma, pa3Mepsl U MaTepual
oOpabaTbIBaeMOil pe3IOM JeTaju, JOIMYCKM Ha €€ W3TOTOBJICHHE U UIEPOXOBATOCTH e
MOBEPXHOCTH.

[TopsiIOK aHATMTUYIECKOTO pacueTa KPYIJIbIX U MPU3MATHICCKUX PE3IOB C 0a30BOM TOUKOM
uznoxkeH B [21]. [epkaBku Ui (paCOHHBIX PE3LIOB BHIOMPAIOTCS B 3aBHCUMOCTH OT THIIAa Pe3lia,
crioco0a KperuieHus pe3lia B AepKaBKe, Crioco0a peryIMpoBaHus IOI0KEHHS PEeXYILEH YacTu pe3la,
croco0a KperieHus Iep>KaBKU Ha CTaHKe.

*  Pacuer u koHCTpyHpOBaHuE 3yOOpPE3HBIX Ppe3

Bre16op koHCTpyKIMu (pe3bl 3aBUCHT OT BHAA M MOJIYJS HAape3aeMbIX KOJIeC, CTEHEeHH
TOYHOCTH KOJIEC, XapakTepa 00pabOTKH, HEOOXOJUMOCTH OOEeCeueHusl paBHOMEPHOCTH M3HOCA
3yObeB, TPYJIOEMKOCTH U3TOTOBJICHUS U JP.

Jlns pacuera uepBSYHOM 3yOOpe3HOM (pe3bl 3aatoTCsl CIEAYIOIIME JaHHBIC: MOJYINb, Yroil
3alleryIeHre Mapbl KoJiec, K0 UIIMEHT BBICOTHI TOJIOBKU 3y0a, KOA(DPHUITMEHT paauaibHOTo 3a30pa,
TOJIIMHBI 3yObEB Hape3aeMbIX KOJIEC MO HOPMaIM Ha JEIUTEIbHOM OKPY)KHOCTH, YToJl HaKJIOHA
3y0a Ha IeMUTENTbHON OKPYKHOCTH, CTETIEHb TOYHOCTH M BHJI CONPSDKEHHUS.

YucroBele 4YepBsSUHbIE (pe3bl CTaHAAPTH30BaHBl MO THUIIAM W OCHOBHBIM pazMepaMm. B
cootBercTBUU ¢ ['OCT 9324-80 nx M3roTaBIuBarOT TPEX THIIOB U MATH KJIaCCOB TOYHOCTH.

MeTtommika pacuera YEpHOBBIX, MOTYYMCTOBBIX M YHCTOBBIX UYEPBAYHBIX 3YOOpe3HBIX (¢pe3
npejcTaBieHa B [6,8].

*  Pacuet 1 KOHCTpYHpOBaHKE 3yOOPE3HBIX JOIOSKOB

Bb100p KOHCTpYKIMM /J0JI0sIKA 3aBHCUT OT BUJAA M MOJYJSl Hape3aeMbIX KOJIeC, CTETEeHU
TOYHOCTHU KOJIEC, XapakTepa oOpaboTKu U JIp.

Jnst pacdyera 3yOope3Horo moiOsika 3aJaloTcs CIEAYIOUIME JaHHbIE Hape3aeMoro |
CONPSKEHHOTO 3y0YaThIX Kojec: Mpo(WIIbHBIN yroi U MOAy/db IO HOpMalH, Yuciia 3yObeB KOJIEC,
JTAAMETPbI JeTUTENBHBIX OKPYKHOCTEH, TaMeTpbl OKPYKHOCTEH BEPILMH U BIIaJUH, TOJIHHA 3yObeB
[0 HOpPMald, yrojl HaKkiOHa 3yObeB Ha JEMUTENIbHOM OKPY)KHOCTH, MEXKLEHTPOBOE paCcCTOSHHE
3y0uaroii mepenayu.

3y0ope3Hble JONOSKN CTaHIapTH30BaHbI IO THIIAaM M OCHOBHBIM pa3MepaM. B cooTBeTcTBUM C
['OCT 9323-79 nuckOBblE W YallleYHbIE NPSAMO3YOble JOJNOSKA H3TOTABIMBAIOT TPEX KIIACCOB
TOYHOCTH.

Meromuka pacdera TpsiMO3yOOro 3yOOpe3HOro Moj0sika Jyisi OOpaOOTKH KOJIEC BHEIITHETrO
3alleTUICHHs MpuBesieHa B [6,8].

*  Pacuer M KOHCTpyHpOBaHHE COOpPHBIX DPE3LOB, (pe3, 0CeBOro MHCTPYMEHTAa MOXKET
MPOU3BOJIUTHCS MO JTOCTYIHBIM HCTOYHUKAM.

*  Pacuer u KoHCTpyHpoBaHHE PE3bOOHAPE3HOIO MHCTPYMEHTA MOXKET IPOU3BOIUTHCS
MO TOCTYMHBIM UCTOYHUKAM.
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*  Pacder M KOHCTPYMpOBaHHE MHCTPYMEHTAIBHOM OCHACTKU Ul CTaHkoB ¢ YUIIY moxker
IIPOU3BOJUTHCS 110 JOCTYITHBIM HCTOYHHUKAM.

Pa3nen npoekTupoBaHusi NPOM3BOACTBA
[1pu BBIMOJIHEHUH IAHHOTO pa3ienia[ HEOOXOAUMO PACCMOTPETh CIIEAYIOIINE BOIPOCHL:

Omnpeznenenne KOJINYECTBA OCHOBHOTO 000pY/I0OBaHUS B IOTOYHOM IPOM3BOICTBE.
Tounas nporpamma Beimycka. TakT Bbimycka. CTaHKOEMKOCTh onepauuu. PacueTHoe 3HaueHue
yrcia ctankoB. KoaduumeHTs! 3arpy3ku 1 UCIIONb30BaHMs 000py/10BAHUS.

Omnpenenenne KOJIM4ECTBA OCHOBHOIO 000pYI0BAHUS B HEIOTOYHOM ITPOU3BO/ICTBE.
CymMapHasi CTAaHKOEMKOCTh 00paboTku. PacueTHoe 3HaUeHHe YKca CTAHKOB NP JETaIbHOM U
YKPYIHEHHOM IpoeKkTHpoBaHuu. KosdduuueHT 3arpy3ku U UCIoJIb30BaHUsI 000PYA0BaHMSL.

Pacuer OCHOBHBIX ITapaMeTPOB TPAHCIIOPTHON CHCTEMBI.

OnpeneneHue  BEIMYUHBI  IPY30NOTOKA, IPOJOJDKUTEIBHOCTH  TPAaHCIOPTHOIO  LIUKIIA,
IIPOU3BOJUTENILHOCTH TPAHCIIOPTHOT'O CPECTBA.

Onpenenenue cocraBa U KOJIMYECTBA TPAHCIIOPTHBIX CPEACTB.

Ha3nauenue TpaHCHOPTHOH CHCTEMBI: BHYTPHUIIEXOBas, MexonepanuoHHas. Kiaccuduxanms
TPAHCHOPTHBIX cHCTeM. BpIOOp THIOB, TPy30MOABEMHOCTH, OIpPENEIEHUEe KOJIMYECTBA
TPaHCIIOPTHBIX CPEJICTB.

[TpyHIMIIBI TOCTPOEHUS U CTPYKTYPA CKIIAACKOW CUCTEMBI.

Ha3nauenue CKJIa/ICKOH CUCTEMBI. LenTpanu3zoBanHas, JeLIeHTPAIN30BaHHAs,
KOMOMHUpOBaHHas  cKiajackas cucreMa. Kiaccudukauusa ckinaackoil cucrembl. OCHOBHbIE
orepanuy TEXHOJIOTUYECKOTO MPOLiecca CKIauPOBAHHUS.

OcHOBHBIE TPeOOBaHMS K YCIOBHSM PabOThI TEXHOJIOTHYECKOTO 000PYA0BaHMUS.

Jns poctmxeHus TpeOyeMbIX NapaMeTpoB KadecTBa H3TOTOBIEHUS W3JAEIUN HEe00XO0IuMO
YUUTBIBATh CIIEIUalIbHbIE TPeOOBaHMSA K YCIOBHUAM pPabOThl 00OpYIOBaHUS: TeMIIEPaTypHBIN
pEeXHUM, CKOpPOCTb BO3AYIIHBIX IOTOKOB, NPHUMEHEHHE TEPMOKOHCTAHTHBIX  IOMELICHMIH,
OCBEILIEHHOCTU IIOMEILEHUH, BUOPOU30IIAUA METAJITIOPEXKYILETO 000pynOBaHHs,
paboTocrnocoOHOCTH 00CTYKUBAIOIIETO TIEPCOHAIA.

CrniocoObl yaneHus: ¥ TpaHCIIOPTHUPOBAHUS CTPYKKU B MEXaHUYECKHX IIeXax.
[Toncucrema ynaneHus CTPY)KKM CO CTaHKa, ydacTka U ee mepepaborka. OmnpexneneHue
IPy30II0TOKA CTPYXKKH YKPYITHEHHBIM U I€TAIBHBIM CIIOCOOOM.

Metoaunka BeIOOpa CTPYKTYPHI 1I€Xa U OpPTraHU3AIMOHHBIX ()OPM €T0 MOIpa3aeICHHI.
Otansl  (OPMUPOBAHMS IOETATBHO-TPYIIOBBIX YYaCTKOB, T'PYMIOBBIX IOTOYHBIX JIMHHM.
Omnpenenenue CTpyKTypbl M KOJUYECTBA MOTOYHBIX JTUHUM.

Onpenenenue ob1eit ¥ MPOU3BOACTBEHHOH IJIOLIAU 1IeXa.

OcHoBHble  TOHATHS:  oOwias  IUIOHIa/lb, IPOWU3BOJCTBEHHAs  IUIOUIA/b,  yHAEIbHas
IPOM3BOJICTBEHHAs IJIONIAb. YKPYMHEHHBIH M JETalbHBIA CIIOCOOBI ONpeNeNeHus IJIO0aIu
nexa.

Br100op onTUMansHOro BapuaHTa pacnooxkeHus 000py10BaHus U pabounX MecCT.
Bapuantsl pazMenieHuss o60pyJoBaHHsI B IOTOYHOM M HE MOTOYHOM IPOU3BOJIcTBE. BiusHue
croco0a yJIaleHusi CTPYKKH, JUIMHBI TEXHOJOIMUYECKOro IOTOKA, BHJA MEXOMEpPalMOHHOTO
TpaHCIIOPTa Ha BBIOOP BapHaHTa PACIIONOKEHHS] 000PYIOBaHHUSL.

OmnpezneneHue 4YMciIa MPOM3BOJCTBEHHBIX pabouuX MpHU YKPYIHEHHOM M JEeTaJbHOM
MIPOEKTUPOBAHUH.

CocraB pabotaronux. TpyI10eMKOCTb COOTBETCTBYIOIIETO TBUAA paboT. YKpPYIMHEHHbIH pacueT
MPOM3BOJACTBEHHBIX pabounx. KoaddummenT MHOrocraHodHoro oOcCmykuBaHus. JleTambHBIN
pacyer yucia Mpou3BOACTBEHHBIX pabouux. LlukiiorpaMma paboThl CTAHOYHUKA.

OYHKIUHU U CTPYKTYPa CUCTEMBI HHCTPYMEHTOOOECIEUCHMSL.

Ha3naueHnue cucteMbl MHCTPYMEHTOOOECHEUEHHUS. YYacTOK MHCTPYMEHTAIBHOM MOJITOTOBKH.
OnpeneneHue BOCCTaHOBJIEHMsI HUHCTpyMeHTa. OtaeneHue pemMoHTa ocHacTku. Cekuus
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00CITy’)KMBaHUsI MHCTPYMEHTOM pabouux MecT. Cekuus cCOOpPKM M HACTPOWKH HHCTPYMEHTA.
KoHTpOJIbHO-IPOBEPOYHBII YHKT.

OYHKIUHU U CTPYKTYpPa CUCTEMbI PEMOHTHO-TEXHUYECKOTO 00CTYKHBAHMUS.
Haznauenue 1nexoBoi peMOHTHOW Oa3pl. OTAENEHUS MO PEMOHTY AJIEKTPOOOOPYIOBAHUS.
CriocoObl  ynaneHuss W TPAHCHOPTHPOBKH CTpykKu. [lojmcucrema aneKTpocHaOXeHHs,
CHa0)KEHUE CIKAThIM BO3JIYXOM.

OCHOBHBIE IPUHIHIIBI, OTPEACISIONINE BHIOOP KOMIIOHOBKH II€Xa.
Hcxonnble naHHble A pa3pabOTKUM KOMIOHOBOYHOTO IiaHa. OCOOEHHOCTH pa3MeleHUs
BCIIOMOTATENbHBIX OTAcneHui. [loHsATHE — KOMIOHOBOUHBIA IaH. OCHOBHBIE MPHHLUIIBI
pa3MeIIeHusl MPOU3BOICTBEHHBIX YYaCTKOB, TPAHCIIOPTHBIX Tpacc.

Crioco6s1 cHabxenus cranka COX.
DOyHKIUKA TOJACUCTeMBbl TpurotoBiaeHuss u pazgaun COXK. dakTophl, BIUSAIOMKME Ha BBHIOOP
crocoba CHaOKEeHUs COX. [Tpumenenue LEHTPAIN30BAaHHO-LUPKYJIALUOHHOIO,
LEHTPaIN30BaHHO-TPYIIIOBOTO U JIEHEHTPaIN30BaHHOrO0 crioco6oB cHabxkenust COX.

Pa3nen 0e30macHOCTH KH3HEAEATEIbHOCTH

[Tpu poX0XkICHUU TIPOU3BOJICTBEHHOM MPAKTUKU U3yYalOTCsl IOCTOMHCTBA M HEIOCTATKU B
OopraHmu3aIyy 0e30MacHOro TPyAa Ha ydacTke, rae oOpabdarkiBaeTcs JeTanb. [Ipu BBITOTHEHUN
KBAJTM(UKAIIMOHHONH pabOThl BOIMPOCHI OXPaHbl TPyAa OTPAKAIOTCS B TEXHOJOTHUYECKOU
JOKYMCHTAIlMd W B TIOSCHUTEIBHOW 3alMCKe, CIIEIyeT KpaTKO yKa3aTh HUCIOJb3yeMble Ha
YYaCTKE TEXHUYECKHUE CPEJICTBA U OpPraHU3allMOHHBIC METOIbI, 00ECIIeUnBaIOIINe OE30MACHOCTD
TpyJa paboTaIONINX U 3alUTY OKpYKaroIIeH cpesl. [16].

TpeboBanusa Oe3onmacHocTH Tpyaa uznaratotcss B coorBerctBuu ¢ ['OCT 12.3.002-75 u
I'OCT 12.3.025-80.

IKOHOMUYECKHI pa3e

B nmanHOM pazzene MPOM3BOAMTCS TEXHHKO-DKOHOMHUYECKOE OOOCHOBAHWE TPHHSITOTO
BapHaHTa TEXHOJOTHYECKOro Ipollecca HM3rOTOBJICHUS JAETAlIM B II€JIOM WIM MO0 OJHOH H3
omepanuil  MEXaHW4YecKkou o0padoTku. /[l cpaBHeHHMs JABYX omepanuil  HeoOXOJaUMO
UCIOJIb30BaTh 0o0Jiee MPOrpecCUBHOE 00OPYNOBaHHUE, PEXYIIUNA M MEPUTENIbHBIH MHCTPYMEHT,
CTaHOYHble TMpucnocobseHusi. CpaBHEHUIO TOJUIEkKAT OJMHAKOBbIE OOBEMBI padoT, T.e.
00paboTKa OJTHUX U TEX XKe MOBEPXHOCTEN, HO pa3IMUYHBIMU METOJIaMH.

[To xaxaoMy BapHaHTy OIEpalid JOJDKHA OBITH ONpeAesieHa TEeXHOJIOTHYecKast
ce0eCTOMMOCTb U TPOU3BECHO CPABHEHHUE.

Pacuer ceOecrommocTy omepauuu Npu BBIOOpPE BapuaHTa 00paOOTKM MOMKET OBITh
OCYILECTBJIEH METOJ0M HPSMOro pachpefeseHust 3aTpaT (MeToJ]] KalbKyJIMpOBaHUS) WIN
HOPMATHUBHBIM METOIOM.

Metoauka ornpeeneHusi cebecTouMocT 00pabOTKH MO OTAEIbHBIM BapHaHTaM U BbIOOpa
HanOoJiee PaIMoOHAILFHOTO M3 HUX JUIS TAaHHBIX YCIIOBHI NPOHM3BOJCTBA MPHBENEHA B YICOHOH 1
CIpaBOYHOH JIUTEpAType.

3akao4eHue

ConepKUT OLIEHKY pPe3y/IbTaToB BBHIMOJHEHHONW Pa0OThI C TOUKM 3pEHMS UX COOTBETCTBUS
TpeOoBaHUsM 3amaHusi. IpUBOIATCS OCHOBHBIE pE3YNbTaThl Pa3pabOTAHHOIO TEXHOJOTHYECKOTO
mpolecca € yKa3aHUEM MEpONpUATHN  (TEXHOJIOTMYECKUX, KOHCTPYKTOPCKUX, HCHOJIb30BaHKE
ABTOMATH3UPOBAHHOTO TMPOEKTHPOBAHHMA U Jp.), 32 CUET KOTOPBHIX OOECHeYMBaeTCs MOBBIIICHUE
KauecTBa M3TOTABIMBAEMbIX JeTalell, MPOW3BOJUTEILHOCTH TPYy/Aa, CHIDKEHHE Ce0eCTOMMOCTH
o0pabotkn # T.J. OCOOCHHO BBIJCISIOTCS HOBBIE pEIICHUS M TPEATIOKEHHS aBTOpa
KBATU(UKAIIMOHHOM padoThl, KOTOpbIE MOTYT OBITh PEKOMEHJIOBaHBI K BHEJIPEHHIO B
IIPOU3BOJICTBO.
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TpeodoBanusi K 0(poOpMIICHUIO TPAPUUECKON YACTH BbINYCKHOH KBAJIM(PUKANMOHHOM
padoThbl 0akanaBpa

['paduueckast 4acTh SBISETCS OAHOM M3 COCTABISIOMIMX BBITYCKHOHM KBAIM()UKAIIMOHHON
paboThI M BKIIIOYAET B ce0s CleIyOLe BUAbI MATEPHATIOB: TEXHOJIOIMUYECKYIO IOKYMEHTALHIO,
KOHCTPYKTOPCKYIO TOKYMEHTAIHIO (YePTEXU U3ACITUN, COOPOUHBIX €AMHUIL, HICKTPUUECKHE, THI-
paBIMYECKHE, THEBMATUUECKHE CXEMbI U IEMOHCTPALIMOHHBIE I1JIAKAThI).

1. Texnosornyeckas J0KyMEHTAIMS

TexHonoruueckass MOKyMEHTalMsi B COCTaBe TIpapUuecKoll YacTH BBIMOJIHSIETCS U
odpopmisercs B coorBeTcTBUM ¢ TpeboBanusmu ECKJ[ u ECT/.

2. KoHcTpyKTOpCKasi A0KYMEHTAIMS

KOHCTPYKTOPCKYIO TOKYMEHTALIMIO B COCTaBe TpaduuecKoi 4acTu paboTHl BBHIOIHSIOT U
OoQOpMIISIIOT B COOTBETCTBMM C IpaBwiamMu «EIWHOM  CHUCTEMBl  KOHCTPYKTOPCKOM
nokymenTaru» (TOCT 2.001 -93 u np.),

3. [lepeyeHs u copep:kaHue YepTekeil W 1eMOHCTPAIMOHHBIX IUIAKATOB
KBAJIH(PUKALMOHHOI padoThl 6akaiaBpa

Ha 3amuty BeiHOCSTCS 6-7 uctoB hopmara Al (Ha BEIOOD):

1) Ueprex 3aroToBKH;

2) Yeprex aeram;

3) TexHomoruyeckue HaNAAKU Ha 4 PA3HOTUITHBIC ONEPAIIUH;
4)  COOpOYHBIH YepTek CTAHOYHOTO MTPUCTIOCOOICHHUS;

5) COopouHBIil YepTekK PEKYIIEro HHCTPYMEHTA;

6) IlnanupoBka MexaHOOOPAOATHIBAIOIIETO YIACTKA.

7) UepTexu MO CHELHATBHOI YacTH padOThI

Cnucok ucnoyIb30BaHHOM JTUTEPATYPHI

B cnucok nureparypbl BKJIIOYAIOT BCE HCHOJIb30BAHHBIE HMCTOYHMKH B IOPSJKE IMOSBICHUS
CCBUIOK B TEKCTE IMOSICHUTEJIbHOW 3amucKu U O(QOPMIISIIOT €ro B COOTBETCTBUHU C «EuHBINM
dbopmat opopmiieHus 6ubmumorpaduyueckux cceiamok B coorBerctBum ¢ ['OCT P 7.0.5
2008 «bubnuorpaduueckas cCbUIKa»

B Tekcre pacueTHO-TIOSCHUTENLHOM 3alMCKU MPOU3BOJATCA CCBHUIKM Ha HCIOJB30BaHHYIO
JIUTEPaTypy C YKa3aHHEM IOPsIKOBOIO HOMeEpa IO CIUCKY JIMTepaTyphl B KBaJpaTHBIX CKOOKax. B
pacuerax, CBA3aHHBIX C HOpMaTHBaMu (HampUMeEp, B pacueTax PeXHMOB pe3aHusi, MPUITYCKOB Ha
00paboTKY U JIp.), CCBUIKH JIENAl0TCS C yKa3aHUEM CTPaHUIIbI WM TaOIMLIbI, HapuMep, [5, c. 39].

2.2.3. llopsinok BBINOJHEHHS W MNPEICTABJEHMA B TOCYJAPCTBEHHYI) JK-
3aMeHAIMOHHYI0 KOMHMCCHIO BBINYCKHOI KBaTU(QUKAIMOHHOH padoThI

JJ1s HOATOTOBKM BBIMTYCKHON KBaTM(PUKALMOHHON paboThl 00ydaromemMycsi Ha3HayaeTcs
PYKOBOAUTENb U, TP HEOOXOAUMOCTH, KOHCYJIBTAHTBI IO OTAEIBHBIM Pa3/IesiaM.

PykoBoautens Ha3Hawyaercs Bbimyckatomed kadeapoit KTMII mnepen Hawamom
OpeUIUIOMHONM npakTuku. KoHcynpTaHT 1o pasgenaMm paboThl Ha3zHadaeTcs (MpH
HE00X0IMMOCTH) NpodMIbHON Kadeapoil Ha OCHOBAaHHMM 3aJaHWs HA BBINOJIHEHUE Y4eOHOM
paboOTHI IO KOHCYIBTUPOBAHHUIO 00YUAIOMIErocs MO COOTBETCTBYIOIIEMY pa3iesy padoThl.
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PykoBoauTenb BBITYCKHON KBaTU(HUKAIIMOHHONH paboThl 00O3HAYaeT TeMy M BbIIACT
oOydJaromeMycs 3aJjaHrie Ha BBITYCKHYIO KBATH(UKAIIMOHHYIO padoTy

OOyuarouuiicss moJaeT 3asBJICHUE Ha UMS AUPEKTOpa (uiMaia ¢ MpocbOOr 3aKpemnuTh
3a HUM BBIOPAHHYIO T€MY BBIITYCKHON KBaTM(PUKALMOHHON pabOoThI.

Tema BBIMTYCKHOM KBadM(PHUKAIMOHHON pPabOTBl C Ha3HAYCHHEM PYKOBOJUTEIS
YIBEP)KJAIOTCS IPUKAa30oM JUpeKTopa (uiamana 10 Hayajga CpoKa, OTBEIEHHOIO Ha
BBITOJIHEHUE BBITYCKHOW KBANIM(UKAMOHHOW pabOThl y4eOHBIM IUIAHOM I10 HAIpPaBJICHUIO
MOATOTOBKH.

B cnyyae HeoOXOIMMOCTHM W3MEHEHMS WM YTOYHEHHS TEMBI WM PYKOBOJHTEIS
JUpekTop (wuiMana Ha OCHOBaHMM IPEJICTaBICHHs Kadeapbl BHOCUT IPOEKT C
npeiaraéMblMM U3MEHEHHUSIMH, HO HE I03/1HEe, YeM 3a 4 Helenu /0 3alUThl BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

[Tpu 5TOM pexoMeHayeTCs IJIaH BBHITOTHEHUS BBITYCKHOW KBAIM(UKAITMOHHON paboTHl,
KOTOPBIM MOKET BKJIIOUATh CICAYIOINE MEPOIIPUATHSA:

1) BBIOOpP TEMBbI BBITYCKHOM KBaTU(UKALMOHHON PabOTHI U €€ YTBEPIKIACHHE Ha
Kadeape;

2) mombop JMTepaTypbl M TpEACTaBlicHHE e crmcka pykoBomuteno BKP or kadenpsr He
[03/IHee Hayaja MOCIEeIHEro ceMecTpa 00y4eHus;

3) Hanmcanue u npejacrapienue pykopoautento BKP ot kadenps BBeeHus 1
HIEPBOI1 I1aBbl BBITYCKHOM KBaJIM(HUKAIIMOHHON paboThI;

4) nopaboTKa IEpBOW TJaBbl C Y4YETOM 3aMCUaHUH PYKOBOJAUTENS, HANUCAHUE U
IpeJCTaBICHNE BTOPOM U TPEThEH I1aBbl BBITYCKHOW KBaTHU(PUKALIMOHHOMN padoThI;

5) 3aBepilcHHE BCCH BBIMTYCKHOW KBATU(HUKAUMOHHON PabOTHl B MEPBOM BapHUaHTE U
npezcrasiaeHue ee pykopoputento BKP or kadenpsl He mosgHee, yem 3a OJUH MecAll 10
OpPUEHTUPOBOYHOM J1aThl 3a1UTHI BHITYCKHON KBATU(UKALMOHHON pabOThI;

6) odopmieHue BBITYCKHON KBaTU(HKAMOHHONW PabOThl B OKOHYATEIILHOM BapHaHTE U
npeacrasiieHue ero pykopoaurennto BKP B corstacoBanHble ¢ HUM CPOKH.

JLJ1s1 mostyyeHu sl IOMOJTHUTEIbHOH 00beKTUBHOM OLIEHKU KBAJIN(PUKAIUA
OaxanaBpa MOXET MPOBOJUTHCS BHELIHEE PELIEH3UPOBAHUE BHIMTYCKHON KBaIU(UKALMOHHOU
paboThI CHEIMATMCTOM B COOTBETCTBYIOLIEH 00J1aCTH 3HAHUM.

3aKkoHYCHHAs! BBITYCKHAsI KBAIM(PUKAIMOHHAS paboTa MOABEPraeTCs HOPMO-KOHTPOJIIO
U IIPEJIOCTABIISIETCS CTY/IEHTOM Ha BBIITYCKAIOIIYI0 Kadeapy He MO3AHEe, YeM 3a decsamb THEH
JI0 YCTAHOBJIICHHOTO cpoka 3amuTel. Ilpu HeoOXoaumocTH BblNycKaromas Kadeapa
OpraHu3yeT W NPOBOJUT IPENBAPUTENbHYIO 3aIIUTYy B CPOKH, YCTAHOBJIEHHbIE TI'paduKOM
yueOHOro Impolecca.

BeimyckHast kBanudukanroHHas paboTa MOXeT ObITh JOMYIIEHa K 3allluTe HAa OCHOBE
CIIEYIOIIUX JTOKYMEHTOB:

- 3aKa3 MPeaNpUATUS Ha BBINOJIHEHHE BBITYCKHON KBaTM(PUKAIIMOHHOM padoThl (pu

HaJIM4YUN);

- OT3BIB PYKOBOJIUTEJIS BBITTYCKHON KBATM(PUKAIIMOHHON PabOThI
- CIIpaBKa O pe3yJibTaTaX BHEIPEHUS PEIICHUH, pa3paO0TaHHBIX B BHIITYCKHOM
KBaTM(DUKAIIMOHHOM paboTe (Ipy HAJTHYUK);
- CTIpaBKa O IMyOJIMKAIKSX 10 pe3yIbTaTaM UCCIe0BaHNI OaKkanaBpa-BhIMYCKHUKA (TTPH
HaJIM4Y1N);

2.2.4. Ilopsi0K 3a1IUTHI BHIMYCKHON KBAIN(PUKAIMOHHOI padoThI

3amuTa BBITYCKHBIX KBaTU(UKAIMOHHBIX paOOT MPOUCXOAUT HA OTKPHITOM 3aCeIaHUun
I'OK B cnenytoiieil mociie10BaTeIbHOCTH:
- cekperapb ['OK 00bsBIsACT haMUINIO, UMSI, OTIYECTBO O0YUAIOMIETOCs, 3aUUTHIBACT TEMY
BBITTYCKHOHN KBATM(PUKAIIMOHHON pabOTHI,
- 00ydvaromuiicsi ienaeT JOKJIaJ O Pe3ysbTaTax BBITYCKHON KBaTU(DUKAITMOHHOW PabOThI
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(B Teuenue 8-10 mun.). Unensl DK moouepénHo 3amaroT oOydaromemMycsi BOMPOCHI O
TEeM€ BBIITYCKHOW KBATH(UKAITMOHHONW PaOOTHI;

- - oOyyaromuiics OTBE€4aeT Ha 3aJaHHbIC BOIIPOCHI;

- cekpetapb ['OK 3aunThiBaeT OT3bIB HAYYHOTO PYKOBOJUTEIS.

[Tocre OKOHYAHUS 3aIIUTHI BBIMTYCKHBIX KBAIM(DUKAIIMOHHBIX PabOT, Ha3HAYCHHBIX HA
TEeKyIIMi JeHb, NPOBOAUTCA 3akpeiToe 3acemanue ['ODOK mpu oOs3aTenbHOM MPUCYTCTBUU
npezcenaress ¢ 00CYKICHHEM 3aIUThl BBITYCKHBIX KBATH(DUKAMOHHBIX paboT 00yJaromuxcs,
I7Ie HA OCHOBE OTKPBITOTO T'OJIOCOBAHUS MOCPEICTBOM OOJBIIMHCTBA TOJIOCOB OMpEENAeTCs
OIIeHKa 1Mo Kax10il padote. [Ipu paBencTBe ronocos wienoB I'OK ronoc npencenarens siBiasercs
PEIIAOLIIM.

OneHka BBICTABISAETCS C YYETOM TEOPETHUYECKOM M IPAKTUYECKOM IOATOTOBKU
oOyuJaroierocs, KauecTBa BbIIIOJHEHUS, ODOPMIICHUS U 3aIIUTHI paObOTHI.

Pe3ynbraThl 3aIUTHI BBITYCKHON KBaJIM(UKAIMOHHOW pabOTHI ONPEAEISIOTCS OLIEHKAMH
"oTimuHO", "Xopomio", "yIoBICTBOPUTEIHHO", "HEYIOBIECTBOPUTEILHO" U OOBSBISIIOTCS B TOT
e JIeHb 1ociie 0(OPMIICHHS B YCTAaHOBICHHOM TOPSIKE IPOTOKOIIOB 3aceqanust [ OK.

OOyuatomemycsi, HE 3alIUTUBIIEMY BBIMYCKHYIO KBaIM(UKAUOHHYIO paboTy B
YCTAaHOBJIEHHBIA CPOK IO YBa)KUTEIbHOW IMPHUUYMHE, MMOATBEPHKACHHON TOKYMEHTaIbHO, MOXKET
OBITH TIPOAJIEH CPOK OOy4YeHHs 10 ciemyromiero nepuoaa paborsl 9K, HO He Oonee ueMm Ha
onuH tox. Jyis 3TOro oOydaromuiics JOJDKEH claTh B Y4eOHYIO 4YacTh (akyyibTeTa JIMYHOE
3asBJICHUE C TPUIOKEHHBIMH K HEMY JOKYMEHTAMH, MOITBEPKIAIOUINMH YBAXKUTEIHHOCTh
MPAYUHBL.

Omucanue mnokasarejlell W KpPUTEPUEB OLICHUBAHUS KOMIICTCHLHMH, a TaKiKe IIKaJ
OlLlcHUBAHUSA

OuennBanye c(hOpMUPOBAHHOCTH KOMIIETEHIIMIA BBIITYCKHHUKA OCYILIECTBIISICTCS:

['ocynapcTBeHHOM HK3aMEHAIMOHHOM KomuccHei (B npouecce 3amutsl BKP).

PykoBomurenem BKP (B oT3bIBE; OLleHMBAaET yMEHMs U HAaBBIKU BBITYCKHHUKA M OTMEUYAET
JIOCTOMHCTBA U HEJOCTATKH, MPOSIBIICHHBIC B Mpoliecce BhinoiHeHus: BKP).

ITpu orenmBanny c(hopMUpOBaHHOCTH KomreTeHnui o ocBoeHuto OITOIT ucnionb3yercs, kak
[PaBUJIO, TPAJAULIMOHHAS 1IKAJIA.

JI1s KayK/10ro OLEHOUHOTO CpeIcTBa OMpEiesieHbl YHU(HIMPOBAHHBIE KPUTEPUH OLICHUBAHUS U
UX COOTBETCTBHE TpaJWIMOHHON mikane. [lpy HeoOXOoIMMOCTH JIOMYCKaeTcs HCIOJIb30BaHHE
OaIIbHOM IIKABI.

[lpu oreHMBaHMM 3aIUTHI  BBITYCKHOW KBATM(PUKAIMOHHONW PabOThl TOCYAapCTBEHHOM
HK3aMEHALIOHHOM KOMMCCHEH yUUTBIBAOTCS pe3yibTarsl nposepku BKP Ha 00bem 3auMcTBOBaHMS
(«aHTHIIIATHATY).

3.2.1. TumnoBble KOHTPOJbHbIE 3a/JlaHUSl WJIM HHBIE MaTepHalbl, HEOOXOIAMMBIE JUIs
OLICHKH pPEe3yJbTaTOB OCBOEHHUSI 00pa30BaTElIbHON MpOrpaMMbl B XOJE 3alIUThl BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI

[TepeueHp pexKOMEHAYEMBIX TeMaTHK JUIs (OpPMHUPOBaHUS TeM OakaldaBpCKUX padoT.

Tematuka HOCUT peKOMCHHaTCHLHLIﬁ XapaKkTep.

1. | Pa3paboTka TeXHOIOTHYECKOTO MPOLlecca MOTYIeHHS 3aTOTOBKU

2. | Pa3paboTka TeXHOJIOTHYECKOTO MPOIecca M3TOTOBIICHUS JIETaTN

3. | Pa3paboTKka TEXHOJIOTHYECKOTO MPOIIECcCca U3TOTOBICHUS PEXKYIIET0 HHCTPYMEHTA

4. | Pa3paboTka TEXHOJIOTHYECKOTO MPOIecca MU3TOTOBJICHHS CTAHOYHOTO IMPUCTIOCOOICHUS

5. | PazpaboTka  TEXHOJIOTMYECKOTO  TpoIlecca W3TOTOBIIEHUS ~ KOHTPOIJLHOTO
PUCTIOCOOICHUS

6. | Pa3zpaboTka poOOTOTEXHHYECKOTO KOMIUIEKCA U3TOTOBICHUS ICTaIH

7. | PazpaboTka TEXHOJOTHMYECKOTO TMpoIecca H3TOTOBJICHUS JIETAIM HAa  OCHOBE
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pO6OTOTeXHI/ILICCK0FO KOMIIJICKCa

8. | Pa3zpaboTka TeXHOJIOTUYECKOTO Mpoliecca COOPKHU U3Ienus

9. | Pa3zpaboTka yyacTKa U TEXHOJOTHUECKOTO MPOIecca H3TOTOBICHHUS AETAIN

10. | Pa3paboTka TEXHOJIOTHUECKOTO IPOIlecca M3TOTOBJICHUS JIETANIU C pa3padOTKOM MmpoeKTa
MEXaHUYECKOr0 yJyacTKa

11. | Pa3paboTka TEXHOJIOTMYECKOIO IIPOLIEcca Ha OCHOBE pecypcocOeperaromieil TeXHOI0r U1

12. | Pa3paboTka TEXHOJOIMUECKOrO IPOIiecca Ha OCHOBE MAaJIOOTXOJHON TEXHOIOIUU

13. | Pa3paboTka TEXHOJIOIMUYECKOr0 IIpoIiecca Ha OCHOBE 0€30TXOIHBIX TEXHOJIOT Ul

14. | Pa3paboTka TEXHOJIOTMYECKOr0 Ipoliecca Ha OCHOBE MPUMEHEHHs BBICOKO3()(hEKTUBHBIX
CPEICTB TEXHOJOTHYECKOTO OCHALICHHS

15. | Pa3paboTka TEXHOJOTHYECKOTO TIpollecca M3rOTOBJICHHUS JETaIM Ha  OCHOBE
aBTOMATHUYECKON JIMHUU

16. | Pa3zpaboTka TEXHOJOTHYECKOTO TIpollecca M3rOTOBJICHUS JETaIM HAa  OCHOBE
aBTOMATH3UPOBAHHOI'O TEXHOJIOTHYECKOT0 KOMIUIeKca obopyaoBanus ¢ YITY

17. | Pa3paboTka TEXHOJOTUYECKOIO IMpoIlecca M3TOTOBJICHUS ICTAIM HAa OCHOBE THOKOM
IPOU3BOJICTBEHHOH CUCTEMBI

18. | Pa3paboTka TEXHOJOTMYECKOIO MTpoLecca M3rOTOBIIEHUS AETAIHU C pa3paboTKOM mpoekTa
PEMOHTHO-MEXaHUYECKOI'0 y4acTKa

19. | Pa3paboTka TEXHOJOTMYECKOIO MTpoLiecca U3rOTOBJIEHUS AETAIHU C pa3paboTKOM mpoeKTa
y4yacTKa rpynrnoBoil 00paboTKH 3aroTOBOK

20. | Pa3zpaboTka TEXHOJIOTMYECKOTO MPOLIECCa M3TOTOBJIEHUS €T C pa3pabOoTKOM MpoeKTa
yuacTka u3 craHkoB ¢ UITY s 06paboTku KopmycoB

21. | Pa3paboTka TEXHOJOTMYECKOTr0 Mpolecca M3rOTOBJICHUS AETANIN ¢ pa3pabOTKOM MpoeKTa
yuyacTka u3 craHkoB ¢ UITY s 06paboTku BajioB

22. | Pa3paboTka TEXHOJOTHYECKOTO MpoIecca M3rOTOBJICHHUS AETANIN ¢ pa3pabOTKOM MpoeKTa
yuactka u3 crankoB ¢ UITY mist 06padoTku uianiies

23. | Pa3paboTka TEXHOJIOTHYECKOTO MpoIiecca M3rOTOBJICHHUS AETANIN ¢ pa3pabOTKOM MpoeKTa
yuactka u3 crankoB ¢ UITY miis 06paboTku 3y0UaTsIix Kojiec

24. | Pa3zpaOoTka TEXHOJOTHYECKOTO MpoIecca M3rOTOBJICHHUS AETANIN ¢ pa3pabOTKOM MpoeKTa
yuacTka u3 craHkoB ¢ UITY st 06paboTKM KpOHIITEHHOB

25. | PazpaboTka TEXHOJOIMYECKOrO Ipollecca  W3TOTOBJIEHUS JETald C pPa3paboTKOH
KOHCTPYKIIMU CTAHOYHOTO MPHUCTIOCOOJICHUS

26. | PazpaboTka TEXHOJOIMYECKOIO IpolLlecca  W3TOTOBJIEHUS JETald C pPa3paboTKON
KOHCTPYKIIMU KOHTPOJIBHO-U3MEPHUTEIHHOTO MPHCIIOCOOICHHS

27. | PazpaboTka TEXHOJOIMYECKOIO IpolLlecca  H3TOTOBJIEHUS JeTald C pPa3paboTKoH
KOHCTPYKIIMU TPAHCIIOPTHOTO CPEACTBA

28. | Pa3zpaboTka TEXHOJOTHYECKOrO TpOIlecca  M3TOTOBJIECHUS JETall C pa3paboTKON
KOHCTPYKLMH IITUH/IEIbHON OCHACTKU

29. | Pa3zpaboTka TEXHOJIOTHYECKOI0 Mpoliecca M3rOTOBJICHUS JETalu ¢ pa3paboTKoi ruOKoi
POM3BOJICTBEHHOH CHCTEMBI

30. | Pa3zpaboTKka TEXHOJOTUYECKOIO MpOIlecca H3TOTOBJICHUS JETalu ¢ pa3pabOTKOM ruOKon
MPOU3BOJACTBEHHOM STYENKH

31. | Pa3zpaboTKa TEXHOJOTUYECKOIO MpOoIlecca H3TOTOBJICHHS JETalu ¢ pa3pabOTKOM ruOKon
ABTOMATHYECKOW JIMHUU

32. | Pa3zpaboTKa TEXHOJIOTHMUYECKOTO MpoIlecca M3TOTOBJICHMS IETaNIU € pa3pabOTKON TMOKOro
ABTOMATH3UPOBAHHOTO Y4acTKa

33. | PazpaboTka TEXHOJIOTMYECKOTO IIpolecca  W3TOTOBJIEHMS JEeTald C pa3paboTKou
CHCTEMBbI aBTOMATH3AIMH OTPY30-Pa3rPy30UHBIX pabOT B MEXAaHUYECKHX IIeXax

34. | PazpaboTka TEXHOJIOTHYECKOTO IIpollecca  W3TOTOBJEHMS JETalu C pa3paboTKou
CHCTEMBI aBTOMATH3AIMH TPAHCTIOPTHO-CKIIAJICKUX pab0OT B MEXaHUYECKUX LIEXaxX

35. | PazpaboTka TEXHOJOTHYECKOTO TMpoOILeccCa  M3TOTOBJICHUS JETald C pa3paboTKON
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CHCTEMBI aBTOMATH3AIMH OTPY30-pa3rPy304HbIX padOT B MEXaHOCOOPOUHBIX IIeXax

36. | PazpaboTka TEXHOJIOTMYECKOTO TMpolecca  U3TOTOBJIEHMS JETalu C pa3paboTKou
CUCTEMBI aBTOMATH3AIMH TPAHCIIOPTHO-CKJIAJICKHX Pa0OT B MEXaHOCOOPOUYHBIX IIeXax
37. | Pa3zpaboTka TEXHOJIOTHUYECKOTO MpoIiecca JIa3epHOi 00pabOTKH METAJUIMYECKUX U3AETTUil
38. | PazpaboTka TEXHOJOTHUYECKOTO TIpoIecca Ja3epHOd 0OpabOTKM HEMETATTHYECKUX
U3IeIni
39. | Pa3zpaboTka TEXHOJOTMYECKOro Ipoliecca IMOJYUYEHHUsI 3aroTOBOK METOJOM Jia3epHOM
pe3Ku
40. | Pa3zpaboTka TEXHOJIOTMYECKOTO MpOoIlecca MOJIyYeHHUs 3ar0TOBOK METOJIOM TUIa3MEHHOM
pe3Ku
41. | Pa3zpaboTka TEXHOJIOTHYECKOTO IPOLIECCa M0 U3TOTOBJICHUIO KPYTJIBIX TOKOBOK
42. | Pa3zpaboTKa TEXHOJIOTMYECKOTO Mpoliecca ¢ pa3pabOTKON ydacTKa 10 U3rOTOBICHUIO
MOKOBOK THIIA ()JIaHeIl
43. | Pa3zpaboTKa TEXHOJIOTHMUYECKOTO MpoIiecca ¢ pa3pabOTKON ydacTKa MO U3rOTOBICHUIO
KPYTJIBIX IIOKOBOK
44. | Pa3paboTka TEXHOJIOTHYECKOro Impolecca ¢ pa3paboTKoi ydacTKa MO U3TOTOBJICHHUIO
MTOKOBOK THITA KOJIBIIO
45. | Pa3zpaboTKa TEXHOJIOTHMUYECKOTO MpoIiecca ¢ pa3pabOTKON ydacTKa MO U3rOTOBICHUIO
MTOKOBOK THIIA TIIECTEPHSI
46. | Pa3zpaboTka TEXHOJIOTHMYECKOTO MpoIiecca ¢ pa3padOTKON ydacTKa 10 U3rOTOBJICHUIO
MTOKOBOK THIIA BaJI-IECTEPHS
47. | PazpaboTKka TEXHOJIOTHMUYECKOTO MpoIiecca ¢ pa3pabOTKON ydacTKa MO U3TOTOBICHUIO
TTOKOBOK THITa KOJICHBAJ
48. | Pa3zpaboTka TEXHOJIOTHUYECKOTO MpoIiecca ¢ pa3padOTKON ydacTKa 110 U3TrOTOBJICHUIO
MTOKOBOK THIIA pacrpeaBall
49. | Pa3zpaboTka TEXHOJIOTHYECKOTO TIpoliecca MOyUEHUs JeTale MeTOIaMu Jla3epHOM
pe3Ku
50. | Pa3zpaboTka meponpuatTuii Mo NPeaynpexaeHrut0 AedeKToB U Opaka BBITYCKaeMOM
MPOIYKIINH
51. | Pa3zpaboTka TEXHOJIOTHYECKOTO MPOIIEcCa ¢ YyUeTOM MOBBIIICHUEM PadOTOCIIOCOOHOCTH
HOBOT'0 000PY/1I0BaHMs
52. | Pa3zpaboTka TEXHOJIOTHYECKOTO MPOIIecca ¢ YU€TOM MOBBIIMICHHEM Pab0TOCIIOCOOHOCTH
HOBOM T€XHOJIOTHYECKON OCHACTKU
53. | Pa3zpaboTka TEXHOJIOTHYECKOTO MPOIIecca ¢ YyUeTOM MOBBIIIEHUEM PabOTOCIIOCOOHOCTH
HOBBIX MPUCIIOCOOJICHUIN
54. | Pa3zpaboTka TEXHOJIOTHYECKOTO MPOIIECcCa ¢ YyUeTOM MOBBIIICHUEM PabOTOCIIOCOOHOCTH
HOBBIX PEXKYIINX HHCTPYMEHTOB
55. | Pa3paboTka TEXHOIOTHYECKOTO MPOIIECCa C YIETOM MOBHIIEHHEM PabOTOCIIOCOOHOCTH
[IITAHIETbHON OCHACTKH
56. | Pa3zpaboTka TEXHOJIOTUYECKOTO MPOIIECcca, CPEJICTB U CUCTEM OCHAIICHUS MTPOU3BOJICTBA
JeTaN
57. | PazpaboTka  TEXHOJOTHYECKOTO  Mpoliecca U OIEHKH ypoBHS  Opaka
MaIIHHOCTPOUTEIIEHOMN MPOTYKITUN
58. | PazpaboTka TEXHOJOTHYECKOTO TpoIlecca METPOJIOTUYECKON TIOBEPKH CpPEICTB
M3MEPEHHI
59. | PazpaboTka TEXHOJOTHUYECKOTO TpoIlecca TOBOJKH M OCBOCHHUS CPEICTB U CHUCTEM
ABTOMATH3AINH
60. | PazpaboTka TEXHOJOTHYECKOTO MpOoIecca JIOBOJKH M OCBOCHHSI CPEACTB U CHUCTEM
TEXHOJIOTHYECKOI'0 OCHAIIIEHUSI NPOU3BOJICTBA
61. | PazpaboTka TEXHOJOrMYECKOTO IpoIlecca TOBOJKH U OCBOCHUS CPEACTB U CUCTEM
yIpaBIeHUs, KOHTPOJISl M TMArHOCTUKY TPOU3BOJICTBA
62. | PazpaboTka TEXHOJOTHYECKOTO IpoIlecca JOBOJKH W OCBOCHHS CPEICTB M CHUCTEM
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YHpaBJICHUA, KOHTPOJIA U JUAHOCTHUKH B XOJC NOATOTOBKH MMPOU3BOACTBA

63. | PazpaboTka TEXHOJOTMYECKOTO TMpolecca CTaHJapTU3alMM U CepTHPUKAIUU
TEXHOJIOTHYECKHUX MPOIIECCOB

64. | PazpaboTka TEXHOJIOTMYECKOTO Ipollecca CTaHIApTHU3AlMU U CepTU(UKAILMKU CPE/ICTB
TEXHOJIOTHYECKOTO OCHAICHHS

65. | Pa3paboTka TEXHOJIOTHYECKOTo Mpollecca CTAaHAAPTU3ALMU U CEPTH(PHUKALUU CPEICTB
ABTOMATHU3AINH

66. | PaspaboTka TEXHOJIOTMYECKOTO TMpoLecca CTaHIAPTU3AUM W CepTH(HUKAINU
BBITYCKA€MOH MPOAYKIIMY MAaIMHOCTPOUTENIBHBIX TPOU3BOJICTB

67. | Pa3zpaboTka TEXHOJIOTMUECKOTO Mpollecca IPEeayNpexacHUs U ycTpaHEeHHs Opaka
BBIITYCKAaeMOIl MPOAYKIIUU

68. | OnTuMu3aNKs TEXHOJIOTUIECKUX MPOILIECCOB C IEIBIO MOBBIMICHUS TPOU3BOIUTEIILHOCTH
COOPKH M3JEIHS

69. | OnTuMu3anus TEXHOJOTUYECKUX IPOLIECCOB C I€JIbI0  TOBBIIIEHUS  KadecTBa
W3TOTOBJICHHS IETAIN

70. | OnTuMu3aIus TEXHOJIOTHYECKUX TPOIECCOB C LETbI0 MOBBIIIEHUS KadyecTBa COOpKH
U3JICIHS

71. | OnTuMu3anusi TEXHOJOTUYECKMX IMPOLIECCOB C LENIbI0 CHUXKEHHS Ce0ECTOMMOCTH
W3TOTOBJICHHS JIETAIIN

72. | OnTuMu3anmsi TEXHOJIOTUYECKUX MPOLIECCOB C LIENBI0 CHUKEHHS Ce0ECTOUMOCTHU COOPKHU
U3 ICITHS

73. | OnTuMu3anmsi TEXHOJIOTHYECKOT 0 IpoIecca MOIy4eHUs 3ar0TOBKU

74. | OnTuMu3anus TEXHOJIOTHYECKOTO MPOIecca U3TOTOBICHUS JETalH

75. | OntuMu3anmst TEXHOJIOTMYECKOI0 IPOLecca U3rOTOBJIEHUS PEKYILEr0 HHCTPYMEHTa

76. | Ontumu3anus TEXHOJIOTHUYECKOTO npouecca M3TOTOBJICHUS CTaHOYHOTI'O
npucnocoOIeHus

77. | Ontumu3anus TEXHOJIOTHUYECKOTO npouecca HU3TOTOBJICHUSA KOHTPOJILHOTO
npucnocoOIeHus

78. | OnTuMM3aIus TEXHOJOTHYECKOTO TIpollecca W3TOTOBJIICHHS JIeTald Ha OCHOBE
pPOOOTOTEXHUYECKOTO KOMILIIEKCA

79. | OnTuMu3anms TEXHOJIOTHYECKOI0 Ipolecca COOPKU U3IETHs

80. | IloBblmieHne KadecTBa BBITYCKAEMOW MPOAYKIIMM 3a CYET YCTpaHEHUs MPUYUH
nosiBJIeHUs 1e(eKToB U Opaka

81. | CoBepleHCTBOBaHNE TEXHOJIOTHUECKOTO MPOIecca MOIYUYeHUs 3arOTOBKU

82. | CoBepIieHCTBOBaHNE TEXHOJIOTMUECKOTO MpoIlecca M3TOTOBJICHUS TN

83. | CoBepIieHCTBOBAaHUE  TEXHOJOTUYECKOTO  TPOIECCa  M3TOTOBJICHUS  PEXKYILIETO
WHCTPYMEHTA

84. | CoBeplIeHCTBOBaHHWE TEXHOJIOTHYECKOTO  Ipoliecca W3TOTOBJICHHUS CTAaHOYHOTO
MPHUCTIOCOOTICHUS

85. | CoBeplIeHCTBOBAaHHE TEXHOJOTHYECKOTO TpOoIlecca  M3TOTOBJICHHS KOHTPOJBLHOTO
MPHUCTIOCOOTICHUS

86. | CoBepIieHCTBOBaHHE POOOTOTEXHHUUECKOTO KOMIUIEKCA U3TOTOBJICHHS IETAITN

87. | CoBepllleHCTBOBaHNE TEXHOJIOTHUECKOTO TpoIiecca COOPKU U3IEIHS

88. | lloBblienue 3¢ (HeKTUBHOCTH OPTaHU3AlMHA MAITHHOCTPOUTENLHOTO MPOU3BOICTBA

89. | [oBblmenue 3¢)(heKTHBHOCTH HCIIOIB30BAHHSI MAaTEPHAIOB

90. | IloBbimenue 3¢(HEKTUBHOCTH UCIIOIB30BAHUS 000Dy I0BAHUS

91. | Ilobeimenue 3¢ (HEKTHBHOCTH UCTIOIH30BAHUS HHCTPYMEHTOB

92. | lloBbienne 3¢ (HEKTHBHOCTH UCTIOIB30BAHUS TEXHOJIOTUYECKON OCHACTKHI

93. | lloBbliienue 3¢ (HEeKTUBHOCTH UCTIOIB30BAHUS CPEACTB aBTOMATH3AIIUU TEXIIPOIIECCOB

94. | IloBbimienue 3¢ (HEeKTUBHOCTH TEXHOJIOTUN U3TOTOBJICHUS U3/IETHS

23




‘ 95. ‘ [ToBbIieHne 3¢ (HeKTUBHOCTH BEIOOPA MaTEpPHAJIOB Ui pealn3aliy TeXIpolecca

OOyyaromieMycsi TakXe IPENOCTABIAETCS BO3MOKHOCTb IPEAJIOKEHUS CBOEH TEMBI C
HEOOXOJUMBIM OOOCHOBAaHHEM II€JIECOO0OPAa3HOCTH €€ pa3pabOTKU IpHU YCIOBUHU, YTO OHA
YIOBJICTBOPSET TPEOOBAHMSIM K BBIMYCKHBIM paboTraM U Kadempa o00JamaaeT BO3MOKHOCTBIO

obecnieueHus PYKOBOJCTBA.
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3.2.2. Ilpumep MIKaJbI OLEHUBAHUS BBINYCKHOI KBATU(PUKAIIMOHHOI padoThI

CBsi3p MEXIy WTOrOBOM OLIEHKOM M YpOBHEM OCBOCHMSI KOMIETEHIMH (IIKaia
OIICHUBAHMsI ) TIpeICTaBIcHa B Tabmuie 1.

Tabmauma 1 — Omnucanue mKajibl OLleHUBAHUS

Onucanue ONeHKH B TPEOOBAHUSAX K YPOBHIO U Bripaxkenue B
. CroBecHOE BbIpaKeHUE
00beMy KOMIIETEHIIU I Oamnax
OcBoEH NPeBOCXOAHBbIN YPOBEHb KOMITCTEHIIUI ot 86 10 100 OTJINYHO
OcBOEH NPOABUHYTHIH YPOBEHb KOMITETECHITHIA ot 71 o 85 Xopouio
OcBOEH MOPOroBbIil yPOBEHb KOMIIECTEHITUI ot 51 o 70 VY 10BIE€TBOPUTEIIBHO
He ocBoeH noporoswblii ypoBeHb KOMIIETCHIIUH 1o 50 HeynosnerBopurenbHO

Kpurepun orieHk# ( 1o Kax10i KOMIIETEHIIAH)
86-100 GauioB - OTBET TMOKA3bIBACT MPOYHBIC 3HAHWS OCHOBHBIX IIPOIECCOB TPEIAMETHOW 00JIacTH,
OTJIMYACTCS TIIYOWHOW W TIOJHOTOM PACKPBITHS TEMbI, BIIQJICHHE TEPMHHOJIOTHYCCKHM AarapaTroMm;
YMEHHE OOBSICHATH CYIIHOCTb, SIBJICHUH, MPOIIECCOB, COOBITHH, JIeIaTh BHIBOJIBI M OOOOIICHNUS, J1aBaTh
ApPryMEHTUPOBAaHHBIC OTBEThI, MPUBOIUTH MPUMEPBI, CBOOOTHOE BIIAJICHHE MOHOJIOIMYECKOH PEeublo,
JIOTUYHOCTh M TIOCIIEZIOBATENIFHOCTh OTBETA; YMEHHE TPUBOIUTH MPUMEPHI COBPEMEHHBIX MPOOIeM
U3y4aeMoi 00JIacTH.
71-85 OayuIoB — OTBET, OOHAPY>KUBAFOIIIHIA MPOYHBIC 3HAHUS OCHOBHBIX
TIPOIIECCOB TIPEIMETHOM obacTw, OTJTYACTCSI TTyOMHOM u TMOJTHOTON
PAaCKpBITUSI ~ TEMbI,  BJAJICHHEC  TCPMHUHOJIOTMYECKAM  alliapaTtoM;  YMEHHUE  OOBSCHSITH
CYIIHOCTb,  SIBJICHWH, TPOIIECCOB, COOBITWH, JefaTh  BBIBOIBI M OOOOIICHHS, JaBaTh
ApTYMEHTUPOBAHHBIC ~ OTBETHI,  NPHUBOJUTH  TIPUMEPBI,  CBOOOJHOEC  BJIAJIICHHE  MOHOJO
TMYECKOM  PEYbl0, JIOTMYHOCTh M IOCJICIOBATEBHOCT  OTBeTa.  OJHAKO,  JIOIMyCKaeTcs
OJIHa - IB€ HETOYHOCTH B OTBETE;
51-70 OGamioB — OIlIEHWBAETCS OTBET, CBHUICTEILCTBYIONIMH B OCHOBHOM O 3HAaHWM IPOLIECCOB
NpeAMETHOM 0071acTH, OTJIMYAIOIIMICS HEIOCTATOYHOM IVTyOMHOM M TOJHOTOM PacKpBITUSL TEMBI;
3HAHHEM OCHOBHBIX BOIPOCOB TEOpHH; C€labo CPOPMHUPOBAHHBIMUA HABBIKAMH aHaIW3a SBICHHH,
TMPOIIECCOB, HEJIOCTATOYHBIM yYMEHHEM JIaBaTh apryMEHTHPOBAHHBIC OTBETHI W TIPUBOIUTH MPUMEPHI,
HE/IOCTAaTOYHO CBOOOTHBIM BJIa/ICHHEM MOHOJIOTHYECKOW PEUbI0, JIOTHIHOCTHIO U TIOCIIEI0BATETHHOCTHIO
otBera. J{omycKaeTcs HEeCKOIBKO OIIMOOK B COJICPKAHNH OTBETA; HEYMEHHE MPUBECTH TIPUMED Pa3BHTHSI
CUTYaIH, TIPOBECTH CBSI3b C IPYTHMH acTieKTaMH MTPEIMETHOM 00J1acTH;
0-50 OayuToB - OTBET, OOHAPY>KUBAFOIIIHIA HE3HAHWE TIPOIIECCOB
NpeMETHOM  00JIacTH,  OTIMYAIOIIMKCA  HErIyOOKMM  PacKpbITMEM  TeMbl;  HE3HAHHEM
OCHOBHBIX ~ BONPOCOB  TEOpHH,  HEC(OPMUPOBAHHBIMH  HaBbIKAMHU  aHAIN3a  SBIICHUH,
MpOIIECCOB;, ~ HEYMEHWeM  JlaBaTh  apryMEHTHPOBAaHHBIE  OTBETHl,  Cla0bIM  BIAJCHUEM
MOHOJIOTUYECKON pedblo, OTCYTCTBUEM JIOTMMHOCTH M TIOCIIEI0BATENBHOCTH. JIOMycKatoTesl cepbe3Hble
OIIMOKY B COZIEPYKaHNUK OTBETA; HE3HAHKE COBPEMEHHOM MPOOJIeMaTUKU TTPEIMETHOM 00IacTH.

Pa3zgend. O0ecrieuenue TMCHMIIAHDBI

4.1. YueOHO-METOMUUECKOE 00ECIIEUEHNE TUCIIATLIINHEI

4.1.1. OCHOBHas JIUTEpaTypa



1. TexHonoruyeckue NPOLECCHl MEXaHHMYECKOW U  (PU3MKO-XMMHUYECKOoil 00paboTku B
MaIIuHOCTPOEHUHN [DNIEKTpOHHBIA pecypc| : yueb. mocobue / B.®. be3bssprunsiii (1 ap.]. —
Onexktpon. pan. — CII6. : Jlams, 2016. — 432 c¢. — Pexum pocrymna:
http://e.lanbook.com/book/78135

2. MarepuanoBeaenue. TeXHOIOTHs KOHCTPYKIMOHHBIX MaTtepuanoB [Tekcr] : yuebHoe mocobue
/ pen. B. C. UepennuueHnko. - 5-¢ usm.,crep. - M. : Omera-JI, 2009. - 752 c. : un., Tabmn. -
(Beicmee Texandeckoe odpazoBanue). - bubmuorp.: ¢. 719. - ISBN 978-5-370-00876-4

3. Tronse A.B. Jleranu mamumH. [DnekTpoHHbIH pecypc] : yue6. / A.B. Trwonses, B.IL
3Be3nakoB, B.A. Baruep. — Dmnekrpon. man. — CII6. : Jlans, 2013. — 736 c. — Pexum
nocrymna: http://e.lanbook.com/book/5109

4. HopmupoBaHue TOYHOCTH B MalIMHOCTpoeHHH : yueOHoe nocodue / C. I'. EmenbsnoB , E. A.
Kynpsimos [u ap.]. - Craperiii Ockoun : "THT", 2014. - 440 c. - bubnuorp.: c. 413. - ISBN 978-5-
94178-322-9

5. ummapés B.1FO. OcHoBeI aBTOMaTHUECKOTO yripaBieHus [ Tekcr] : yaeOHOE mocodue / B. HO.
[ummaped. - M. : Axkagemus, 2008. - 352 c. - (Beicmiee npodeccuoHaipbHOe 00pa3oBaHue). -
bubmuorp.: c. 343-344. - ISBN 978-5-7695-3952-7

6. JloceB, B.®. ®usnyeckue OCHOBBI JIa3epHOM 00pabOTKM MaTepuasoB: ydeOHOE MocoOHe.
[Dnextponnsnii pecypc] / B.®. Jloces, E.FO. Mopo3oga, B.I1. [{unuineB. — DeKTpoH. JaH. —
Tomck : TITY, 2011. — 199 c. — Pexum noctyna: http://e.lanbook.com/book/10277

7. Maranmun A.A. TexHonorust MmamuHocTpoeHus [Tekcrt] : yueOnuk / A. A. MaranuH. - 3-¢ U3,
ctep. - CIIO. : Jlanp, 2010. - 512 c. - bubnuorp.: ¢. 510. - ISBN 978-5-8114-0771-2

8. KoBmoB A.H. TexHoyiorusi MalmmHOCTPOEHUS [ DJIEKTPOHHBIN pecypc| : yued. — DIIeKTPOH.
naH. — CII6. : Jlanp, 2016. — 320 c. — Pexum poctyna: http://e.lanbook.com/book/86015

9. TopoxoB B.A. IlpoektnpoBanne MexaHOCOOPOYHBIX YYaCTKOB M 1IEXOB [DIIEKTPOHHBIN
pecypc] : yue0. / B.A. I'opoxos, H.B. benskos, A.I'. Cxuptinaaze. — DIeKTpoH. AaH. — MHHCK
: HoBoe 3nanme, 2014. — 540 c. — Pexxum goctyma: http://e.lanbook.com/book/49454

10. TIpoexkTupoBaHUE TEXHOJOTHYECKHUX MPOILECCOB MAIIMHOCTPOUTEIBHBIX MPOU3BOJCTB
[DnexTponHsIit pecype] : yueb. / B.A. TumupsizeB [u ap.]. — Dnekrpon. nan. — CII6. : Jlans,
2014. — 384 c. — Pexum poctyna: http://e.lanbook.com/book/50682

11. bammra O.M. OO6pabotka paeraneii Ha crankax ¢ YITY. OOGopymoBanue. OcHacTka.
TexHonorus [DneKTpoHHBIN pecypce] : yueb. mocobue — DnextpoH. gan. — CII6. : Jlanp, 2015.
— 368 c. — Pexum noctyna: http://e.lanbook.com/book/64322

12. Yepusauckuit [1.M. OCHOBBI IPOEKTUPOBAHUS TOYHBIX CTAHKOB. TeopHs U pacuer : yueOHoe
nocooue / I1. M. Yepnstackuii . - M. : Kraopyc, 2010. - 240 c. - buGmmorp.: ¢. 238-240. - ISBN
978-5-406-00381-7

13. be3bss3prunbiii, B.®. OCHOBBI TEXHOJOTMH MAIIMHOCTPOCHUS: YYEOHUK JUIsI BY30B.
[DneKTpoHHBIN pecypc] — OnekTpoH. gaH. — M. : MammHoctpoenue, 2013. — 598 c. —
Pexxum noctyna: http://e.lanbook.com/book/37005

14. ®enpamreiin, E.O. Pexymuit nuHCTpyMeHT. DKcmutyatanus. [DnekTpoHHbI pecypce] / E.O.
O®enpamreiid, M.A. Kopauesnu. — DnextpoH. naH. — Munck : Hooe 3Hanue, 2012. — 256 c.
— Pexxum noctyna: http://e.lanbook.com/book/2920

15. KoxeBuukos, [[.B. Pexymmii uactpyment. [DnekTponHslil pecypc] / J.B. KoxeBHukoB,
B.A. I'peunmnukoB, C.B. Kwupcanos, C.H. I'puropseB. — OnekTpoH. naH. — M.
Mamnoctpoenue, 2014. — 520 ¢. — Pexxum noctyna: http://e.lanbook.com/book/63256

16. Ulrepennuxt, JA.B. I'mnpasnuka. [Dnexkrponusiii pecypc] — Inexrpon. gan. — CIIO. :
Jlanb, 2014. — 656 c. — Pexum nocryma: http://e.lanbook.com/book/64346

17. T'yceB, A.A. IIpoekTHpoBaHNEe TEXHOJOTUIECKONW OCHACTKH [DIEKTPOHHBIN pecypc] : yueb. /
A.A. T'yces, U.A. I'yceBa. — DnekTpoH. naH. — MockBa : Mamunoctpoenue, 2013. — 416 c.
— Pexxum noctyna: https://e.lanbook.com/book/63254. — 3ari. ¢ 3kpaHa.

18. IlpoekTupoBaHHe TEXHOJOTUYECKUX CXeM M ocHAcTKu [Tekct] : yueOHoe mocodue / JI. B.
Jlebenes [u ap.]. - M. : UL "Axkagemus", 2009. - 336 c. - bubnuorp.: c. 330-332. - ISBN 978-5-
7695-4944-1
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http://e.lanbook.com/book/78135

19. Poro B.A. CoBpeMeHHBIE MAaIIMHOCTPOUTENIbHbIE MaTepualbl M 3aroToBku [Tekcr]| :
yaebnoe mocodbue / B. A. Poros, I'. I'. ITo3gusk. - M. : UL "Akanemus", 2008. - 336 c. -
(Boicmee mpodeccronanbHoe oOpaszoBanue). - bubmmorp.: c. 324-325. - ISBN 978-5-7695-
4254-1

20. JloBeiruH, A.A. CoBpemenuswii cranok ¢ YIIY u CAD/CAM-cucrema [DIeKTpOHHBIN
pecypc] / A.A. JloBeirun, JI.B. TeBepoBckuii. — DnektpoH. naH. — Mocksa : JIMK Ilpecc,
2015. — 280 c. — Pexum goctyma: https://e.lanbook.com/book/82824.

21. TI'puropeeB, C.H. MHuctpymeHntanpHas ocHactka crankoB ¢ YIIY: ChopaBoynuk
[Dnextponnblii pecype] : cmpaB. / C.H. I'puropreB, M.B. Koxomckuii, A.P. MacnoB. —
OnekTpoH. naH. — MockBa : MammuHoctpoenue, 2006. — 544 c. — Pexum pgocryna:
https://e.lanbook.com/book/803.

22. CocHuH O.M. OcHOBBI aBTOMaTH3alM¥ TEXHOJOIMUYECKHUX HPOLECCOB M IPOU3BOJCTB
[Tekcr] : yaebnoe nocodue / O. M. CocHuH. - 2-¢ u3n., crep. - M. : U1 "Akagemus", 2009. -
240 c. - (Bsicmee npodeccuonanibHoe obpazoBanue). - bubmuorp.: ¢. 237. - ISBN 978-5-7695-
6487-1

23. ummapés B.FO. ABTomarusanusi IpOU3BOACTBEHHBIX IPOLECCOB B MAIIMHOCTPOESHUU
[Tekcr] : yuebnuk / B. FO. IIummapés. - M. : UL "Akanemus", 2007. - 368 c. - (Bsiciiee
npodeccuonansHoe 00pazoBanue). - budmmorp.: ¢. 359-360. - ISBN 978-5-7695-3567-3

24. bonpmakoB B.I1. TeepgorenbHoe monaenupoBanue aetaneit B CAD-cucremax: AutoCAD,
KOMIIAC-3D, SolidWorks, Inventor, Creo [DnektponHbiii pecypc]: Yueb.mocooue.—CIIO.:
[Turep, 2015.-480c.-(Cepus «Y4eOHbIit Kype»).- Pexum JoCTyma:
https://ibooks.ru/reading.php?productid=342317

25. Cokonosa, T.FO. AutoCAD 2016. JIByxmMepHOE U TPEXMEPHOE MOJCIUpPOBaHHE. YUeOHBIN
Kypc [DnexkTpoHHBINH pecypc]| : crnpaB. — DnektpoH. aaH. — Mocksa : JIMK IIpecc, 2016. —
756 c¢. — Pexxum noctyma: https://e.lanbook.com/book/82811.

4.1.2. JOTIOJTHUTENIbHAS JTUTEpATypa
1. XKenesnos I'.C. IIpomeccsl MexaHMUECKOW U (PU3UKO-XUMHUYECKOH 00pabOTKH MaTepuanoB
[Tekcr] : yuebnuk / I'. C. XKenesnos. - Crapsiit Ockon : THT, 2013. - 456 c. - bubnuorp.: c.
452-455. - ISBN 978-5-94178-253-6
2. BonkoB I0.C. DOnexkrpodusznueckue M 3INEKTPOXUMHUYECKHE IPOLECChl  00paboTKU
MaTepuaioB. [ DIEKTPOHHBIN pecypc] : yueO. nocodbre — InekTpoH. nad. — CIIO. : Jlanb, 2016.
— 396 c. — Pexxum noctyna: http://e.lanbook.com/book/75505
3. Koponés 10. U., Ycetroxkanuna C. FO. UnxeHepHas u komnbloTepHas rpaduka [DneKTpOHHBIHN
pecypc]: Yue6Hoe mocodue. Ctanaapt TpeThero mokonenus. — CII6.: [Tutep, 2014. — 432 c.:
mwi. — (Cepust «YueOHoe mocodue»).-ISBN 978-5-496-00759-7.- Pexum nmocryma:
https://ibooks.ru/reading.php?productid=338570
4. Bumun, J1.B. MarepuanoBenenue. TexHOJIOTHS KOHCTPYKIIMOHHBIX MaTEpHAIOB : y4eO.
[Toco6ue. [Dnextponnsiii pecype] / .B. Bunun, JI.b. llateko, C.B. Jlamununa, E.B. bakynus.
— DnextpoH. naH. — Kemeposo : Ky3I'TY umenu T.®. I'opbauera, 2011. — 163 ¢. — Pexum
noctymna: http://e.lanbook.com/book/6631
5. TrwonsieB A.B. OCHOBBI KOHCTpYHpOBaHUsS AeTaned mamuH. JIuTeie netanu. [DIeKTpOHHBIN
pecypc] : yueb. mocobue — Dnekrpon. maH. — CII6. : Jlans, 2013. — 192 c. — Pexum
noctyma: http://e.lanbook.com/book/30429
6. l'op6bynoB M. A. IlpuknanHas MeTpoJIorus, CTaHIapTU3aus 1 cepTudukanus : yued. mocodue
/ Y. A. T'opbyHoB ; MuH-Bo 00pa3-s u Hayku P®, ®en. arentrcTBo mo oopazosanuto, 'OY BIIO
"KI'TY um. A.H. Tynonesa". - Kazanp : M3a-80 KI'TY nm. A.H. Tynonesa, 2014. - 260 c. -
ISBN 978-5-7579-1390-2 - http://www.e-library.kai.ru/reader/hu/flipping/Resource-
2325/392.pdf/index.html
7. Kynunos FO.U. Teopust aBTomarudeckoro ympanieHus (¢ ucnonb3oBanueM MATLAB —
SIMULINK) [Onexrponnsiii pecypc] : y4e0. nmocobue / FO.M. Kynunos, @.®. [Tamenko. —
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Onexktpon. pman. — CII6. : Jlams, 2016. — 256 c¢. — Pexum pocrymna:
http://e.lanbook.com/book/72584

8. Jlazepsl: MPUMEHEHUS U TPHIOKEHUS [DNeKTpoHHBIH pecype] : yuel. mocodue / A.C.
bopeitmo [u np.]. — Dnekrpon. man. — CII6. : Jlans, 2016. — 520 ¢. — Pexum mgocrymna:
http://e.lanbook.com/book/87570

9. CoicoeB C.K. TexHonoruss MammHOCTpoeHUs. [IpoekTupoBaHNE TEXHOJIOTHYECKUX MTPOIIECCOB
[Dnextponnbii pecype] : yue6. mocodue / C.K. CeicoeB, A.C. CricoeB, B.A. JleBko. —
Onektpon. gan. — CII6. : Jlams, 2016. — 352 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/71767

10. ®enpamreitn, E.J. O6paboTka aeraneit Ha crankax ¢ UITY. [Dnexrponnsiii pecype] / E.D.
®enpamrerin, M.A. KopareBud. — DnekTpoH. gaH. — Munck : HoBoe 3nanue, 2007. — 299 c.
— Pesxxum noctyna: http://e.lanbook.com/book/2927

11. Ceprenp, H.H. Texnomorumdeckoe 00OpyAOBaHHE MAIIMHOCTPOUTEIBHBIX MPEIPUATHH.
[DnekTpoHHbIN pecypc] — DnekTpoH. gaH. — Munck : HoBoe 3nanme, 2013. — 732 c. —
Pexxum nocryma: http://e.lanbook.com/book/4321

12. bazpoB, .M. OCHOBBI TEXHOJIOTHH MAIIUHOCTPOCHUS: YUEOHUK IS BY30B. [DIEKTPOHHBIN
pecypc] — OnekTpoH. aadH. — M. : Mammnoctpoenue, 2007. — 736 c¢. — Pexum gocrymna:
http://e.lanbook.com/book/720

13. TIpomneccsl popmMooOpazoBaHus U UHCTPYMEHTHI : yueOHoe mocodue / M. A. @enopeHko [u
ap.]. - Crapsriii Ockomn : "THT", 2013. - 440 c. - buGmmorp.: c. 438-439. - ISBN 978-5-94178-
353-3

14. Pomanenko, A.M. Pexxymmii UHCTpyMEHT. [DJIEKTPOHHBIN pecypc] — DIEeKTPOH. JAaH. —
KemepoBo : Ky3['TY umenu T.®. T'opGaueBa, 2012. — 103 c¢. — Pexum pocryma:
http://e.lanbook.com/book/69516

15. bmomenwrelin, B.JO. IlpoexkTupoBaHuMe TEXHOJOTMYECKOH OCHACTKHU. [DJIEKTPOHHBII
pecypc] / B.YO. bmomenmreiin, A.A. Knenmos. — Dnekrpon. nan. — CII6. : Jlans, 2014. —
224 ¢. — Pexum mocryna: http://e.lanbook.com/book/628

16. FOcymos X.A. [IporpammupoBanue o6padotku Ha crankax ¢ YITY [DnexkrponHslii pecypc]:
VYueb.-meroa.nocodue / XK. A. FOcynos ; Mun-Bo o6pasz-s u Hayku PO, ®I'bOY BITIO KHUTY-
KAU nm. A.H. Tynonesa. - Kazanb : U3n-s80 KHUTY-KAH, 2014. - 214 c. - Pexxum nocryna:
http://www.e-library.kai.ru/reader/hu/flipping/Resource-2166/261.pdf/index.html

17. AxynoBuu JIL.M. OCHOBBI aBTOMaTHU3UPOBAHHOIO NPOEKTUPOBAHUSA TEXHOJIOTMUECKUX
IPOILIECCOB B MAIIIMHOCTPOEHUH [ DIEKTPOHHBIN pecypc] : yueb. mocodue / JI.M. Akynosuu, B.K.
[ener. — DnexkTpoH. naH. — MuHck : HoBoe 3nanue, 2012. — 488 c. — Pexxum poctyna:
http://e.lanbook.com/book/2914

18. Kane, M.M. VYmnpaBieHne Ka4yeCTBOM MPOJIYKIIMA MAIIMHOCTPOCHHS: ydyeOHOe Tocolue.
[Onextponnblii pecypc] / M.M. Kane, A.I'. CycnoB, O.A. TI'opnenko, b.B. MBanoB. —
OnekTpoH. gaH. — M. : Mammunoctpoenue, 2010. — 416 c. — Pexum pgocryna:
http://e.lanbook.com/book/764

19. Camconor B.B. ABTomaruzaius KOHCTPYKTOPCKHUX paboT B cpeae kommac-3D [Tekcr] :
yuebHoe nocobue / B. B. Camconos, I'. A. Kpacunsnukosa. - M. : UL "Akagemus", 2008. - 224
c. - (Bricmee npodeccrnonanproe odpa3zoBanue). - bubmmorp.: ¢. 219. - ISBN 978-5-7695-2781-
4

20. JleiikoBa M.B. UnxenepHas u komnbroTepHas rpapuka. CoeJuHEHHE IeTalell Ha YepTeKax
¢ npumenenueM 3D mozpenupoBanus [DnekTpoHHbIN pecypc] / M.B. Jlelikosa, JI.O. Mokperosa,
N.B. BberukoBa. — OnektpoH. gan. — M. : MUCHUC, 2013. — 76 c. — Pexum pocrymna:
http://e.lanbook.com/book/47486

21. Tapanyxa, H.A. AHrnouiickuii s3bIK Ui TPaHCHOPTHBIX CIieHUaIbHOCTEH By30B. Tom 2:
Criennanu3upoBaHHbIN Kypc. YueOHoe mocobue [DIeKTpoHHBIN pecypc] : yued. mocobue / H.A.
Tapanyxa, E.}O. [lepmmna. — DOnexrpoH. nan. — Mocksa : COJIOH-IIpecc, 2011. — 288 ¢. —
Pexum noctyna: https://e.lanbook.com/book/13800.
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4.2. adopmarmoHHoe odecreueHne

4.2.1.0cnoBHOE MH(OpMAITIOHHOE O0ecTiedeHne

1.
2. OBC «Aiibykc" https://ibooks.ru

3. Hayunas snexrponnas 6ubanoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp
4,
5
6

Blackboard Learn - Diexrponnsie kypcsl KHUTY-KAMU https://bb.kai.ru

Onekrponnas oudianoreka KHUTY-KAU http://e-library.kai.ru

. OBC «Jlaub» https:// e.lanbook.com

Enunas 6aza 'OCTos P® http://gostexpert.ru

4.2.2. JIonoJHUTEIBLHOE CIPAaBOYHOE 00eCTIeUeHUE

NoNk~WE

Texundeckue Matepuaisl Juisi crynenros. http://technofile.ru/
OTkpbITasg TexHuueckas oudmmoreka http://cncexpert.ru/

[Mopran mammHOCTpOeHus. http://www.mashportal.ru/

ITopran cranounukos. http://stanoks.com.

bubmoreka 'ymep - Hayka http://www.gumer.info/bibliotek_Buks/

[TopTan HOpMaTHUBHO-TEXHHUYECKO# nokymeHTauu http://www.pntdoc.ru/gosteskd.html

4.3. TlepeyeHb WHPOPMAIMOHHBIX TEXHOJIOTUH, HWCIOJIB3YEMBIX TIPH  OCYIICCTBICHUU
oOpa3oBatensHOro mporecca no 'MA Bkimo4as mepedeHb NMPOrpPaMMHOIO OOeCTeueHHs U
WH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM (ITPHU HEOOXOAMMOCTH);

- Microsoft Windows XP Pro SP3

- Kaspersky Endpoint Security 10

- Sumatra PDF

- 7-Zip

- Opera

- Google Chrome

- Mozilla Firefox

- Microsoft Office Professional Plus 2010
- Kommac-3D V12

- Siemens Unigraphics NX 7.5

- SolidWorks 2016

- SprutCAM 11

- Blackboard Learning Management System
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IHpunoxenus
MUHHUCTEPCTBO OBPA30OBAHUA U HAYKH POCCUMCKOM ®EJIEPAIIMA

denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEKICHNUE BBICIIIETO
obOpazoBanus «Ka3zaHCKUH HAITMOHAIBHBIA UCCIEI0BATEIILCKUN
TexHuueckuil ynusepcutet uM. A.H. Tynonesa-KA»

(KHUTY-KAN)

HabGepexHouemHuHckmii punmuan dhenepaabHOro rocy1apcTBEHHOTO OI0KETHOTO
00pa30BaTeNbHOTO YUPEKACHUS BBICIIETO 00pa30BaHuUs
«Ka3zaHCKkuil HAalMOHAIBHBIN UCCIIEIOBATENBLCKUI TEXHUYECKUN YHUBEPCUTET
uMm. A.H. Tynonesa-KAWN»

(HY® KHUTY-KAN)

Kag)e)lpa KOHCTPYUPOBAHUA U TCXHOJOI'MH MAIIIMHOCTPOUTEC/IBHBIX MIPOU3BOJACTB

(HanmeHoBaHue Kadeapbl)

Hamnpagnenue 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHYECKOE OOeCIIeYeHne
MAaIIHHOCTPOUTEIILHBIX ITPOU3BOJICTB
(b p 1 HAMMEHOBAHKE HAIIPABJICHUS ITOATOTOBKH (CIEIIUATBHOCTH))

BBIITYCKHAS KBAJIMOUKALIMOHHAS PABOTA

Ha TEMY «

»

OBYYAIOIUNCS

(uHuyuanel, pamunus) (Muunas nOOnucy)
PYKOBOIUTEJIb

(yueHas cmenensv, 36anue, UHUYUATDLL, pamunus) (TUYHAs NOONUCD)

201 r.
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MUHHUCTEPCTBO OBPA30OBAHUA U HAYKH POCCUMCKOM ®EJIEPAIINA

denepanbHOE TOCYIapPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
oOpazoBanus «Ka3zaHCKUI HAITMOHAIBHBIA UCCIIEI0BATEIILCKUIT
TexHuueckuil ynusepcutet uM. A.H. Tynonesa-KA»
(KHUTY-KAN)

Habepexunouennunckuii punuan denepaabHOro rocyaapcTBEHHOT0 0I0KETHOTO
00pa30BaTENLHOTO YUPEKACHHS BBICIIIETO 00pa30BaHUs
«Ka3zaHCckunil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHUYECKU YHUBEPCUTET
uMm. A.H. Tynonesa-KAWN»

(HY® KHUTY-KAN)

Kag[)e):[pa KOHCTPYUPOBAHUA U TCXHOJOINM MAIIHMHOCTPOUTC/JIBbHBIX ITPOU3BOJICTB

HamnpaBnenue 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrieueHue
MAaITHHOCTPOUTEIIEHBIX ITPOU3BOJICTB

YTBEPX/JIAIO
3aBenyrouuii kageapoit

« » 20 T

3AJJAHHUE
BBIITYCKHON KBaTH(PUKAIMOHHON PabOThI

(bamuust, UMs1, OTUYECTBO)

1 Tema BbIMyCKHOM KBaNH()PUKALMOHHOW PabOTHI

YTBEpXkKACHA IPUKA30M 10 YHUBEPCUTETY OT " " 20 1. Ne

2 Cpok caaun oOyyaromuMcsi 3aKOHYEHHOM BBIITYCKHOM KBaTM(PHUKAIIMOHHON paboThI

3 Ucxonnbie qaHHBIE K BBITYCKHOM KBAM(PUKAIMOHHOMN padoTe
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4 CopeprxaHue pacuE€THO-TIOSICHUTEILHOM 3aMMCKH (TIepeYeHb TOIIeKAIINX pa3padoTKe

BOITPOCOB U UCXOAHBIC TAHHBIC K HI/IM)Z

4.1

5 Ilepeuens rpaduyeckoro Matepuana (C TOUHbIM YKa3aHUEM 00s3aTeNbHBIX YepTeKei):

6 KoncynpTanTsl o paboTe (C ykazaHUEM OTHOCSIIUXCS K HUM Pa3JesioB):

Paszpnen KoHncynbTanT ITognuce, nara
(baMuIUs ¥ UHUIIAATIBI)
3aaHue BbAl 3anaHue
TIPUHSLT
7 JlaTa BeITa4M 3a7aHUS
PyxoBogurens BKP
(moamuce) (pamunus

Y WHULIAAJIB)
3ajaHue K UCTIOJIHEHUIO TIPUHSIT

(moamnuce)

IT puMeEe4dYaHUC. 1 3a,E[aHI/Ie MpUIaracTcsa K 3aKOHYCHHOMY BBIHYCKHOI\/’I

KBaJIM(DUKAIIMOHHOM pabOThl M BMECTE C OSICHUTEIbHON 3anuckoi npezacrasisercs B I OK.
2 [lepen HayamoOM BBINOJHEHUS BBITYCKHOM KBaJTU(UKAIIMOHHON
paboThl oOyuarouuiicss pa3zpabaTbhiBaeT KaJleHIapHBIH M1aH paboThl ¢ yKa3aHUEM OYepETHOCTU

BBITIOJIHCHHUA OTACIIBHBIX 3TAIllOB, COTJIACOBBIBACT €0 C pYKOBOJAUTCIICEM BLIHYCKHOﬁ

KBaJIM(DUKALIMOHHOM paboTHI.
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Kanennapublii mian

Ne HaunmenoBanue 3tamnos CpoOK BBIITOJIHEHUS [Ipumeyanue
n/n BBIITYCKHOW KBaTH(PHUKAIMOHHON paboThI JTaroB
BBIITYCKHOM
KBaJTM(PUKAITMOHHO
i paboTHI
OOyuaromuiics
PykoBogurens
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