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CocraBurenu: [IpokonseBa T.H., Xonuna E.H.

Meronnyeckne peKOMEHAAMH MO BBIIOJHEHUIO BBIMTYCKHOM KBaTU(UKALIMOHHOU
paboThl 11 CTYIEHTOB M TnpenonaBatened cnenuanbHoct CIIO 15.02.08
Texnonoruss mammuoctpoenust/ IlpokonbeBa T.H., Xomuna E.H. BIIOY BO
«HUepenoBenKui TEXHOJIOTMYECKUH Koutek». — Yepenosern, 2023, —
Meronuueckue pEeKOMEHJALMH MO BBINOJHEHUIO W  3alIUTE€  BBIMYCKHOU
KBIU(PUKALMOHHON paOOThl ISl CTYJEHTOB OYHON (OpMbI OOYUYEHHS SIBISIOTCS
4acTbl0 00pa3oBaTENbHOM MporpaMMbl MO  cHEHUaNIbHOCTH  «TexHoyorus
MaIIMHOCTPOCHHUSI.

B Meronuueckux peKOMEHAALMSIX H3J0KEHbl TpeOOBaHUS, MpPEAbIBISIEMbIE K
BBIMMYCKHOM  KBaJdU(UKAIIMOHHOW paboTe BBIMTYCKHUKOB MO CHEUUAIbLHOCTH
«TexHomorust MamIMHOCTPOCHMS» Ha dTane [ 'OCyJapCTBEHHOM  HMTOrOBOM
aTTecTallu W HANpaBJICHHbIE Ha BBIABICHHE TOTOBHOCTHM K Oynymiei
npodeccuoHaIbHOM 1eITeNbHOCTH MO0 MPUCBOEHHOM KBamnupukanuu «TexHuk».

MGTO}II/I"IGCKI/IG PCKOMCHAAIINN COCTABJICHBI B COOTBCTCTBHU C TpC6OBaHI/I$IMI/I
CDG}IGpaJILHOFO rocyagapCTBCHHOTO O6pa3OBaT€JII)HOFO CTaHdapTa I10
CIICOUAJIbBHOCTH.

Meronuueckue pEKOMEHJAIMM MO BBIMOJHEHUIO W  3alIUTE€  BBIMTYCKHOU
KBaJIM(UKAMOHHOW paboOThl ISl CTYACHTOB M TperojaBaTesieil CrenuaabHOCTH
CIIO 15.02.08 « TexHomorus ManIMHOCTPOCHUs» pa3paboTaHbl HAa OCHOBAHUHU
tpeboBanuit enepansuoro 3akoHa PO «O6 obpazoBanuu B PO» ot 29.12.2013 Ne
273 — @3, denepanpHoro 3akoHa PP «O BHecenuum usmeHeHuir B ®3 «OO6
oOpazoBanuu B PO®» or 24.12.2022 1. Ne 371-®3,Ilpukaza MuHuctepcTBa
IPOCBEICHUS P® or 08.11.2021 1. Ne 800 «O06 yTBepKICHUH
[TopsinkanpoBeneHus rocy1apCTBEHHOMU UTOTOBOM aTrTecTanyuu o
oOpa3oBaTeIbHBIM IPOTpaMMaM CpeaHero npodeccHoHaIBLHOTO 00pa30BaHUSY,
[Tpukaza MunuctepctBa obpazoBanus u Hayku PD ot 24.08.2022 r. Ne762 «O06
yTBepknenun [lopsiaka opraHuzalMu HW  OCYIIECTBIEHUS 00pa30BaTEebHOU
JESTENBHOCTH TIO0 00pa30BaTEIbHBIM MpPOrpaMMaM CpeHero npodeccuoHaIbHOTO
oOpazoBanus»,DeaepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa
cpemHero  mpodecCHOHANbHOTO  oOpa3oBanusi, llpukaza  MwuHucTepcTBa
npocsemenus P® ot 01.09.2022 r. Ne 796 «O BHeceHMHM H3MEHEHHH B
denepanbHble  TOCYJApCTBEHHBIE  OOpa30BATENbHBIE  CTAaHAAPTHI  CPETHETO
poheCCHOHAIBHOTO 00pa30BaHUS.



CoepXUT JUIAKTUYECKUE YKAa3aHUS JJIsl CTYJIEHTOB, & TaKXE METOJUYECKHUE
YKa3aHUs, PaCKpBIBAIOIIME CMBICI M OCHOBHBIE ATallbl BBINOJHEHHS BBIITYCKHOU
KBATU(PUKAITMOHHOU pabOThI, MPOLIEAYPY €€ PELICH3UPOBAHUS U 3AIIIUTHI.

JlaHHBIC PEKOMEHIAIIUH PACCMOTPEHBI Ha 3aCEaHUU METOINYECKON KOMUCCHH
MOJUTEXHUYECKOTO POQHIIS U PEKOMEHIOBAHbI K IPUMEHEHHIO.
[peacenarens /®ponoBa A.B. /

[Ipotokom Ne  oT «__ » 2022 1.

© IIpoxonbena T.H., 2022
©Xoauna E.H., 2022

© BIIOY BO «YepenoBenkuii TEXHOIOTUYECKUNA KOJUIEIK», 2022
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BBEJIEHUE
YBaxaeMblil CTy/IeHT!

B  HacTosSmMX METOAMYECKHX PEKOMEHJAlMSIX OTpaXeHa COBOKYIHOCTH
TpeboBanuit k ['ocynmapctBeHHoil utoroBoi arrecranuu (I'MA), comepxanue u
dopmMa ee TMpoOBEACHHS, KpPUTEPUM  OLUEHKU ypPOBHA TOTOBHOCTH K
npodecCUOHaNbHON  AESTENbHOCTH, YCIOBUS NOATOTOBKM M Tpoueaypa
nposeneHus ['NA.

B Meroamueckux peKOMEHIAIUsAX M3JI0KEHbl o0nMe TpeOoBaHUS K 3aluTe
BBITYCKHOU KBanudukanuonHou padotsl (BKP), moaroroska koropoit 6asupyercs
Ha HOpPMATUBHBIX MpaBOBBIX akTax Pd B cdepe oOpazoBaHus.

[TocoGue cocTaBieHO HA OCHOBE CIEAYIOIIMX JOKYMEHTOB:

- ®enepanbHoro 3akoHa PO «O6 obpazoanuu B PO» ot 29.12.2013 Ne 273 — @3;
- ®epepanbHoro 3akoHa PO «O BHecenuu mzmenenuii B @3 « O6 ob6pa3oBaHuu B
P®» ot 24.09.2022 Ne 371 — @3;

- ®enepanbHOro TOCYAAPCTBEHHOrO0 00pa3oBaTeIbHOrO CTaHAapTa 0a30BOM
MOJICOTOBKHU MO CIEUUAILHOCTH TeXHOJIOTHSl MAIIMHOCTPOCHHS;

- Ilpuka3za MunuctepcTBa mnpocsemeHuss PP «O BHeceHMM W3MEHEHUN B
denepanbHble  TOCYyJapCTBEHHBIE  00pa3oBaTeNIbHbIE  CTaHAAPTHI  CPEIHETO
npodeccronaabHoro oopazosanus» ot 01.09.2022 r. Ne 796;

- Ilpukaza  MwunucrepctBa  mnpocBemenuss P®D  «O06  yTBepkIeHHHU
[TopsiaxkanpoBeneHus roCyJapCTBEHHOM UTOTOBOM aTTecTaluu o
o0Opa3oBaTeIbHBIM MIPOrpaMMaM CpeaHEro MpodeccuoHaIbHOrO 00pa3oBaHUsS» OT
08.11.2021 Ne 800;

- Ilpukaza MunuctepctBa oOpa3zoBanusi u Hayku PD « OO yrBepx)aeHUU
[lopsnkaopranu3alid W OCYIIECTBICHUS 00pa30BaTENbHONW NEATEIBHOCTH I10
o0pa3oBaTeILHBIM MpOrpaMMaM CpeHero MpodecCHOHATLHOTO 00pa30BaHUSA» OT
24.08.2022 Ne 762;

- [luceMa Muno6prayku Poccun «MeToanueckrue peKOMEHIAIMY 110 OpTaHU3aliu
BBITIOJIHEHUS W 3alIUTHhl  BBIIYCKHOW  KBaNU(UKAIMOHHOW  palbOThl B
0o0pa30oBaTeIbHBIX OPTaHMU3AIUAX, PEATH3YIONINX O00pa30BaTEIbHBIE MPOTrPAMMEBI
cpenHero npo¢eCCHOHAIBHOrO 00pa3oBaHUS IO MPOrpaMMaM IOATOTOBKH
CrenuanrucToB cpeauero 3seHay oT 20.07.2015 r. Ne 06-846;

- IIporpammsbl ['oCynapCTBEHHOM MTOTOBOM  arTeCTallMM  CTYAEHTOB IO
CHEUANbHOCTH TEXHOJIOTHUs MAIIMHOCTPOEHUS.



ITonroroBka u npoxoxxaeHue ['ocynapcTBEHHOM UTOTOBOM aTTECTALlMU BKIIIOYAET B
ce0sl HECKOJIBKO JTaIOB:

- Pacnpenenenne tem BKP;

- TIOJIyYEHUE UHAUBUIYAIILHOTO 3aJJaHUsl K BbINOJHEHHI0 BKP \

- noaroroBka Kk ['MA (xommuectBo Henenb B cooTBeTcTBUU ¢ PI'OC);
- npeaBapuresnbHas 3amura BKP

Honyck k THA ] Bammra BKP ] f Ilpncpoenue
) J KBTI (UKAITIT
/m
[ I[MOJIYYEHUE JUITIIOMA ‘

Hensto T'MA sBnsieTcs yCTaHOBJIEHHWE COOTBETCTBHMSI YPOBHS U KauecTBa
MOJATOTOBKM BhIMTyCKHHKa DenepanbHOMY rocy/apCTBEHHOMY 0O0pa3oBaTEIIbHOMY
CTaHaapTy cpeaHero npodeccuonansHoro odpaszosanus (PI'OC CIIO).

3amaueit ['MMA sBnsercst ompejeleHUE TEOPETUYECKOM U MPAKTUYECKOM
MOJICOTOBJIEHHOCTH BBIMMYCKHUKA K BBIMOJHEHUIO MPOPECCHOHANBHBIX 3aJad,
COOTBETCTBYIOIIUX €0 KBAIU(DUKAIIUH.

I'MA npoBoautcs ['ocynapcTBeHHOW sk3amMeHanmoHHOW komuccued (I'OK) mo
CIIEIUAJILHOCTH, KOTOpas co3aaercsa Ha ocHoBaHuM [Ipukasa ot 08 Hos0Ops 2021 r.
N 800 «OO6 yTBepkaeHUU TOpsAJIKa IMPOBEICHUS TOCYJAapPCTBEHHONW HMTOTOBOM
aTTecTallMi 10 00pa30BaTeIbHBIM IMPOTPAMMaM CpEIHEro MpodeccHOHATHLHOTO
obpazoBanus». YwumcnenHoctp DK He MoxeT OBITh  MEHEe 5 YEIOBEK.
OtBercTBeHHbI cekperaps ['OK HazHauaeTcss qupekTopoMm U3 yucia pabOTHUKOB
KOJUTEIKA.

['ocynmapcTBeHHass wuTOroBast aTTecTalus JUisl cHelualbHOCTH «TexHonorus
MAIIMHOCTPOCHUS» SIBIISIeTCA  (DOPMOM  3aKITIOYMTENIBHOTO JTama MOATOTOBKH
CHEIUAINCTOB B KOJJIEI)KE H TMPEJACTaBIseT COOOM 3alluTy BBIMYCKHOM
KBUTHU(DUKAIIMOHHON paboThl, COJEpKaHUE KOTOPOH JOJKHO COOTBETCTBOBATH
TEMATUKE OJHOTO WM HECKOIBKUX MPO(ECCHOHATHLHBIX MOTYIICH.

Ouenka Kauecmea no020MOBKU BHIITYCKHUKOB OCYILIECTBIISIETCS B IBYX OCHOBHBIX
HAIPABJICHUSIX

- OLIEHKA YPOBHSI OCBOCHUS TUCLIUILINH;

- OLICHKA YPOBHSI OBJIAJICHUS] KOMIIETEHI[USAMH.

Oonacme npogheccuonanvHoil 0eameabHoOCmu 6bINYCKHUKOG .

- pa3paboTka ¥ BHEIPEHHUE TEXHOJOTHYECKUX TMPOIECCOB IMPOU3BOJICTBA
MPOAYKIIMU MAIIMHOCTPOCHUS;

- opra"usaiiusi paboThl CTPYKTYPHOIO MOJIpa3AeIICHHUS.

Oovekmamu npogheccuonanvnoil 0eamebHOCHU 8bINYCKHUKOB ABIAIOMCA



- Marepualibl, TEXHOJOTMYECKHUE TIPOLIECCHI, CPEACTBA TEXHOJIOTUYECKOIO
OCHAaIIeHUs1 (TEXHOJIOTHYECKOe OOOpYyIOBaHUE, MHCTPYMEHTHI, TEXHOJIOTHYECKas
OCHACTKa);

- KOHCTPYKTOPCKAsl U TEXHOJIOITMUECKasA TOKyYMEHTALus,

- IEPBUYHBIE TPYJIOBbIE KOJJIEKTUBBI.

Ha ocHoBanuu TpeOoBaHUN K pe3yibTaTaM OCBOEHHUS 00pa3oBaTEIbHOM
MporpaMMbl ~ mexHux  JOJDKEH  OBITh  TOTOB K  CIHCAYIOIIMM  BHUIAM
npo¢eCCUOHATILHON JIeATEIbHOCTH

- PazpaboTka TeXHOJIOTHYECKUX MPOIECCOB U3TOTOBJICHUS JCTalei MallluH;

- Yyactue B OpraHM3allid NPOU3BOJCTBEHHOM JEITEIBHOCTH CTPYKTYPHOI'O
IO pa3/iesIcHus;

- Yyactue BO BHEAPECHUU TEXHOJIOTMUYECKUX IPOLIECCOB M3TOTOBJICHUS JETajeh
MAIlIMH U OCYIIECTBJICHUE TEXHUUECKOTO KOHTPOJIS;

- BemmonHeHue paboT TO OJHOM WJIM HECKOJbKUM mpodeccusMm pabouux,
JOJIKHOCTSIM CITY KaIlHX.

2.IOJAI'OTOBKA M NMPOBEJEHME I'OCYJAPCTBEHHOH
HUTOIOBOM ATTECTAIIUU

NroroBas rocymapcTBeHHas aTTECTalHs OCYIIECTBISETCA T'OCYJAapCTBEHHOM
sk3ameHanmonHoi komuccueit (I'9K). Jlns moaroroBku k I'MA B cOOTBETCTBUH C
y4eOHBIM ITUTAHOM BBIMYCKHUKAM MPEIOCTaBIsIeTCs] BpeMs B oObeme 4 Helnenu
HEMOCPEACTBEHHO  MEpel  MPOXOXKIACHUEM  aTTECTALlMOHHBIX  UCHBITAaHUM.
ATTecTallMOHHBIE HCHBITaHUSA, BXojsdmue B coctaB [MA  BBINYCKHUKOB,
MOJIHOCTBEO COOTBETCTBYIOT o0OpazoBarenbHOI porpaMmme CPEIHETO
npodeccroHaabHOr0 00pa3oBaHUs, KOTOPYH OHH OCBOWJIM 3a BpeMsl OOydYeHHS.
' A BBITTYCKHMKA COCTOUT W3 3alTUTHI BHITYCKHOW KBATM(PUKAITMOHHON pabOTHI.

K uToroBoii aTTecTau 10MyCKalOTCs CTYJAEHTHI, BBITIOJHUBIINE TPEOOBAHUS,
NPEeyCMOTPEHHbIE KypCOM OOy4Y€HHsS MpOrpamMMbl TMOATOTOBKU CIEIUATHCTOB
CPEIHETO 3BEHA, U MPOUIEAIINE BCE TPOMEKYTOUHBIE aTTECTALIMOHHBIEC UCTIBITAHMUS,
MPETyCMOTPEHHBIE yUYeOHBIM TUIAHOM KOJUIEIKA, a TaKXKe YCIEUTHO MPOIICIIINE
npenzamury BKP.

Cmucok crtyneHtoB, npomymeHHbIXx kK [MA, Qopmupyercs 3aBeayromum
OTJICJICHHEM TOJATOTOBKH CHEIUAIMCTOB CPETHETO 3BEHA HE MO3[HEE 2 HEeIeb A0
nposenenus [ MA. [Jonyck ctynentoB k [TMMA oObsBasieTcs MpUKa3oM JUPEKTOpa
10 KOJUJIEJIKY.

I'padukn KoHCynbTalMii W KaJeHAAPHBIC TUIAHBI BBHITIOJHEHHUS BBITYCKHON
KBUTH(DUKAIIMOHHON pabOTHl BBIJAIOTCS KaXXJIOMY CTYIACHTY HE TO3JHEE, 4YeM 3a
JIBE HEJEY 10 Havajla MpeIINIUIOMHOMN ITPAKTUKH.

Ha mnepwon moarotoBkm & ['MA cocraBnseTcss Tpaduk KOHCYJIbTAIlWU.
Koncynprannu npooasT mpenogasatenu - pykoBoautenu BKP. Pacnmcanune
npoBeneHuss 3amuTtel BKP mo cnenmansHOCcTHM TeXHOMOTMS MalIMHOCTPOCHUSA



2.1.

YTBEPKIAECTCS TUPEKTOPOM KOJUIEIKA U JOBOJMUTCA IO CBEICHUS CTYIAEHTOB HE
Mo3/IHee, 4YeM 3a JIB€ Heaelu J0 Havana pabotel ['ocymapcTBeHHOU
DK3aMEHAIIMOHHON KOMWCCHH.

MecTo BBINYCKHOH KBAIM(PUKAUMOHHON PadoThI (AUIJIOMHOIO NPOEKTAa) B
y4eOHOM IIaHe MOATOTOBKH CIIENMATNCTOB

BrinyckHas kBandukanmonHas padbora npeacTaBisieT cOO0H caMOCTOSITEBHYIO U
JIOTUYECKHU 3aBEpIICHHYI0 paloTy, CBS3aHHYIO C pEIICHHEM 3ajlad TeX BHUJIOB
npodeccuoHaIbHON AEATETbHOCTH, K KOTOPBIM T'OTOBUTCS BBIITYCKHUK:

- pa3paboTKa TEXHOJIOTUYECKUX MPOIECCOB U3TOTOBJICHUS JeTalei MallluH;

- ydacThe€ B OpraHu3alli TPOU3BOJICTBEHHON JEATEILHOCTU CTPYKTYPHOT'O
nojipasjeacHus

- y4yacTH€ BO BHEJIPEHHUHM TEXHOJOTMYECKHX IMPOIECCOB HM3TOTOBJICHUS JeTalIeH
MAaIllMH U OCYIIECTBICHNE TEXHUUYECKOTO KOHTPOJIS;

- BBINIOJIHEHUE PpabOT MO OJHOM WM HECKOJBKHM mpodeccusiM padouux,
JOJDKHOCTSIM CITYKaIluX;

U SBJISICTCS 3aKIIOYUTEIIBHBIM 3TAarloM OOYYEHHS CTYJICHTOB IO CIEIUaJIbHOCTU
«TexHomorust MalTMHOCTPOCHUS».

B cootBercTBUM ¢ PI'OC CIIO BBINYCKHUK MO CHEIUaIbHOCTH «TexHosorus
MaIIMHOCTPOCHUS» BBITIONHSET BBIMTYCKHYIO KBaTU(UKAIIMOHHYIO pabOTy B BHJE
OUNNOMHO20 NpOeKma, TEMaThKa KOTOPOro  JIOJDKHA  COOTBETCTBOBATH
COJIEP KaHHIO OJTHOTO MJIM HECKOJIBKUX MPO(HECCHOHATBHBIX MOTYIIEH.

Lenbio 3a1MTHI BRIMYCKHOW KBATHU(PUKAIIMOHHON paOOTHI SBISAETCS YCTAaHOBJICHHE
COOTBETCTBHSI PE3yJbTATOB OCBOEHHUS CTYyACHTaMH 00pa3oBaTENIbHOW MPOrpamMMbI
cpeaHero mnpodecCHOHAIBHOTO 00pa30BaHMS COOTBETCTBYIOIIMM TPEOOBAHUSIM
®I'OC CIIO no cnenuaibHOCTH «TE€XHOJIOTUsI MAITUHOCTPOCHUSI».

ITogroroBka u 3ammura BKP cnocoOcTtByeT cucTemMaTH3aluu, pacIIUPEHUIO
OCBOCHHBIX BO BpeMs OOydYeHHS 3HaHMK TI0 oOmenpodeccCuoHaIbHBIM
TUCIUIUIMHAM, TNPO(PECCHOHATBHBIM  MOIYJISAM M 3aKpEIUICHUIO  3HaHUH
BBIITYCKHUKA [0 CHEUHATIBHOCTH TMpU pelieHuu pa3padateiBaeMbix B BKP
KOHKPETHBIX 3a/ia4, a TaKXe BBISICHEHHWIO YPOBHS IOJTOTOBKM BBITYCKHUKA K
CaMOCTOSATETILHOM paboTe W HampaBleHbl Ha TPOBEPKY KayecTBa TMOTYyUYEHHBIX
oOydJarmuMHUCs  3HAHUM W yMEHHH, CHOPMHUPOBAHHOCTH  OOMUX |
po(ecCHOHaNBHBIX KOMIIETCHIIMH, MO3BOJIAIONIMX peIIaTh MPOQPECCUOHATBHBIC
3a/1auu.

Ha ocHoBe 3amuThl AUIJIOMHOTO MpoeKkTa l'ocymapcTBeHHasi 3K3aMEHallMOHHAS
komuccus (I'9K) pemnraer Bonpoc 0 MprUCBOEHUHU CTYACHTY KBaTM(UKAIIUU TEXHUK,
MOATOMY K BBINOJHEHUIO JUIJIOMHOTO TMPOEKTa JIOMYyCKAaeTcsi CTYAEHT,
BBITIOJIHUBIINNA BCE COCTABJISIONIME Y4e€OHOrO IJIaHA CIENUATbHOCTH B TMOJIHOM
o0beMe, T.e. CHABIIMI BCE 3K3aMEHbl U 3a4€Thl, BBHIMOJHUBIINN BCE KYpCOBBIC



2.2.

MpOEKTHI(PabOThl) M MPOIIECAIINN BCE IUIAHUPOBABIIMECS IPOU3BOJCTBEHHBIE
MPAKTUKH.

Ieap 1 3212494 BBHINNYCKHOM KBATN(UKANMOHHON PadoThI (AUNJIOMHOIO
NPOEKTA)
Llenb10 BBINIOJIHEHHSI BBITYCKHON KBATM(PUKALIMOHHON paOOThI ABIISAETCS:
- CUCTEMAaTH3alHus, 3aKPEIUIEHUE, pAaCIIMPEHUE TEOPETUYECKUX 3HAHUU W
MPAKTUYECKUX YMEHHUH, HMCMIOJb30BAHME HX MPU PEUICHUU MNPOPEeCcCHOHATbHBIX
3a1ay;
- MpUOOpETEeHUE HABBIKOB CaMOCTOATEIbHON TBOPUYECKOW pabOThl, CBSI3aHHOM C
pElIeHHEM KOHKPETHOW TPOU3BOACTBEHHON 3aJady, OOYCJIOBJICHHOW TEeMOU
JUIIJIOMHOTO ITPOEKTUPOBAHMS;
- ompeneneHue YpoBHS C(HOPMHUPOBAHHOCTH NPO(ECCHOHATIBHBIX W OOLIUX
KOMIICTCHIIUM,
- KOMIUIEKCHasi MpoBepKa MOJATOTOBKM BBITYCKHUKOB KOJUIE)Ka K paboTe Ha
IPOMBILJIEHHBIX MPEANPUATHIX MAITUHOCTPOUTEIBHON OTPACIIH.

JIMTIIIOMHBIN OPOEKT MO3BOJISIET BBISIBUTD:
- CIIOCOOHOCTH MPABUIILHO UCTIOIB30BATh TEOPETUUECKUE MOJI0KEHUS, TOTyYECHHbIE
IPU U3YYEHHH T'YMAHUTAPHBIX U COLMATbHO-D)KOHOMHUYECKUX, MAaTEMaTUYECKUX U
OOIMX  €CTECTBEHHOHAy4YHbIX,  00IIeNnpo(ecCHOHANBHBIX  JUCHMIUIMH |
npo¢eCCUOHATbHBIX MOAYJIEH;
- CIIOCOOHOCTh KPUTUYECKU OLEHMBATh KOHCTPYKIHUIO JI€TAlIM C TOYKU 3PEHHUS €€
TEXHOJIOTUYHOCTH U TEXHUYECKUX TPEOOBAHUMN, NPEABABIAEMbIX K KOHCTPYKLIUU B
3aBUCUMOCTH OT Ha3HAYCHUS JE€TalU;
- yYMEHHME BIAJETh METOJAaMM pacuera, B TOM UYHCIE C I[PUMEHEHUEM
UH(OOPMAIIMOHHBIX TEXHOJIOTUH, W KPUTHYECKOH OIEHKOW WX Pe3yJIbTaTOB IIPHU
pELICHNN TEXHOJIOTMYECKUX 3a/1aY;
- YMEHHE pelarh KOMIUIEKCHBIE TEXHOJIOTMYECKUE 3alaud, CBSI3aHHBIC C
MHTEeHCU(UKAIEH TEXHOJIOTUYECKUX IIPOLIECCOB, MeXaHu3anuen "
aBTOMAaTHU3allMel IPOU3BOJICTBA, IIOBBIIICHUEM IPOU3BOJUTEIBHOCTH TPYAA,
yIy4LICHHUs] Ka4eCTBa U CHIKEHUS C€0ECTOMMOCTH MPOIYKIIUY;
- 3HAHME OCHOB JKOHOMUKM M OpPraHM3alUd IIPOU3BOJCTBA, IUJIAHUPOBAHWI,
BOMPOCOB TEXHUKHM O€30MaCHOCTH U TPOTUBONOKApHOHW O€30IacHOCTH Ha
MAaIIMHOCTPOUTENBHBIX NPEAIPUATHAX;
- CHOCOOHOCTh CaMOCTOATEIBHO pEIIaTh BOIMPOCHI, BO3HUKAIOMIME MPH
BBIIIOJIHEHUN  JUIUIOMHOTO  TPOEKTa, YMEHHE IIPAaBWIBHO  HCIIOJIb30BaTh
TeXHUUYECKYI0 auTeparypy, I'OCTsI, HOpMaTUBBI U APYTHe NPOEKTHBIE MAaTEPHAIIBI
U yKa3aHus.

PabGota Hajx NOWIUIOMHBIM MPOEKTOM JOJDKHA 0a3upoBaThCs Ha MaTepuase
IIPEANPUATHS, HA KOTOPOM IPOBOJUTCS IMPAKTUKA M0 TPO(HIIIO CIIEHHATBHOCTH U
IIPEAAUIUIOMHAs NPAKTUKA. BOINpOCHl TEXHOJIOIMHM, OpPraHU3alMU IPOU3BOJCTBA



2.3.

JOJDKHBI pemaTbCss MCXONA W3 3ajad, CTOALIUX Iepe] JaHHBIM MpPEANpUsTHEM
(MpOU3BOJCTBOM).

IHopsinok BHIOOpa M YTBEp:KACHHS TeMbl BBINYCKHOH KBAaJU(PHUKALUOHHON
padoThI (IMNJIOMHOIO NMPOEKTA)

Tembr BKP onpeznensitorcst koiepkeM U OTBEYAIOT COBPEMEHHBIM TPeOOBaHUSAM
Pa3BUTHSA BBICOKOTEXHOJOTHYHBIX OTpAClie HayKH, TEXHUKH, IPOU3BOJICTBA,
SKOHOMUKH, UMEIOT MPAKTUKO-OPUEHTHUPOBAHHBIN XapakTep.

OO6yuaromeMycsi mpenocTtaBisiercss npaBo BbeiOopa Tembl BKP, B Tom uucie
IPEAJIOKEHHUS CBOEH TEMATHKU c HEOOXOIUMbIM 000CHOBaHHEM
1eJ1IeCO00pa3HOCTU ee pa3pabdOTKH ISl MpaKTUYecKoro npumeHeHus. Ilpu stom
teMatnka BKP nomkHa cOOTBETCTBOBATH COAEPIKAHUIO OJHOTO MM HECKOJBKUX
npodeccroHaIbHBIX MOIYJICH, BXOIAIMKUX B o0pazoBaresibHy0 mporpammy CIIO.
[lepeuenb Tem pazpabarbiBaeTCs MpENoaBaTeIsIMU KOJUIEIKa U O00CYXKJIaeTcs Ha
3acelaHusIX METOJIMYECKON KOMHUCCHHM MOJUTEXHUYECKOrO MpOopUisi ¢ y4yaCTUEM
npejcenaresneil rocy/1apcTBEHHOM 3Kk3aMeHalnoHHoM komuccuu (I'9K).

BKP nomkxHa MMETh akTyaJdbHOCTb, HOBHU3HY U MPAKTHUYECKYIO 3HAYMMOCTH U
BBITIOJIHSITBCA 110 TPEIOKEHUAM  (3aKa3aM) TPEANpHUSATHH, OpraHu3alu,
MHHOBAallMOHHBIX  KOMIIAHHWM,  BBICOKOTEXHOJOTHYHBIX  MPOU3BOACTB WU
o0pa3oBaTeIbHBIX OpraHU3aIIHM.

BrinosiHeHHast BhITyCKHAs KBaTu(pUKAIMOHHAs paboTa B I€JIOM JOJIKHA:

- COOTBETCTBOBATh pPa3pabOTAHHOMY 3aJJaHUIO;

- BKJIIOYATh AaHAJIM3 MCTOYHUKOB IO TeMe C OOOOLIEHUSMU U BBIBOJIAMH,
COTIOCTABJICHUSMH U OLICHKOW Pa3JINYHbIX TOUEK 3PEHUS;

- TPOJICMOHCTPHPOBATh TpeOyeMbIi YpPOBEHb OOIICHAYYHOM U CIHEIHAIBHOM
MOJITOTOBKU BBIMTYCKHUKA, €r0 CIIOCOOHOCTh M YMEHHE NMPUMEHATHh Ha TMPaKTUKE
OCBOCHHBIC 3HAaHMS, TPAKTHUYECKHE YyMEHHs, oOmue u MpodecCuOoHaNbHBIC
komneteHInu B coorBeTcTBUN ¢ ©I'OC CIIO.

BKP BbImonHsAETCS BBIMYCKHUKOM C HCIOJIb30BAHUEM COOpPAaHHBIX WM JIMYHO
MaTepuagoB, B TOM YHUCJE B NEPUOJA MPOXOKACHUS NPEAIUINIOMHON MPAKTUKH, a
Tak)Ke PabOThI HAJl BBITIOJTHEHUEM KYPCOBOU paOOTHI (MPOEKTA).

IIpn onpenenenunn temsl BKP crnegyer yuurTeiBaTh, 4TO €€ COAEPIKAHUE MOXKET
OCHOBBIBATbHCA:

- Ha 0000IIEHUU pE3yJbTATOB BBIMIOJHEHHON paHee O0Yy4aronuMCs KypCOBOM
paboTbl (TIpOEKTa), €ciM OHa BBINOJHAJIACH B pPaMKaX COOTBETCTBYIOIIETO
mpodeccuoHaTBbHOTO MOTYJIS;

- Ha MCTOJIb30BAHUH PE3YJIbTATOB BHIMOJHEHHBIX paHEe MPAKTUYECKUX 3aJaHUM.
Brei6op Tempr BKP o0yuatomuMces ocymiecTBasieTcsl 10 Hadajaa MPOU3BOACTBEHHOMN
MpakTUKH  (MPEIIUIUIOMHOM), dYTO OOYCIOBICHO HEOOXOIUMOCTBIO cbOopa
MPAKTUYECKOTO MaTepualia B MEPUOJ] €€ MPOXOKICHUSI.



B camoM Havasie pabOThl OYEHb BaXKHO BMECTE C PYKOBOJUTENIEM COCTAaBUTH IJIaH
BBIIIOJIHEHUS TUIUIOMHOTO IpoekTa. IIpu cocraBiienun miaHa Bl 1OJDKHBI BMECTE
YTOYHUTH KPYT BOIPOCOB, MOMJICKALIUX U3YUYECHHUIO U UCCIECIOBAHUIO, CTPYKTYPY
paboThl, CPOKM €€ BBINOJIHEHUS, ONPEIEIUTh HEOOXOAUMBbIE HUCTOYHUKH U
mutepatypy. OBA3ATEJIBHO HyXHO cocTaBUTH paboOuyyi0 BEPCHUIO COJICpIKAHUS
BKP no paznenam u noapasnenam.
Brumanue! Bo nzbexanue npobiieM, npu MOAroTOBKE JUIJIOMHOIO Mpoekrta Bam
HE00XO0IMMO BCerja nepe/ riiazaMu UMETh:

1. KanennapHslii IU1aH BBIIOJIHEHUS JUTUIOMHOTO MPOEKTA.

2. I'paduk MHOUBUYabHBIX KOHCYJIbTAIUN PYKOBOIUTES.
3anomuume: CBOCBPEMEHHOE BhINOJIHEHUE Kaxaoro 3tana BKP — 3anor Bamei
YCIIEIIHOM 3allIUThl U MPUCBOEHUS KBAIU(DUKALIUU.

[IpumepHast TeMaTWKa BBIMYCKHON KBadU(UKAIIMOHHONW pabOThl MpejIoKeHa B
[Tpunoxenuu A.

2.4. PykoBOACTBO BBINMMYCKHOH KBAJIU(PUKANUOHHON PadoToil (IUIIOMHBIM
MPOEKTOM)

[Ipukazom aupekTopa KOJUIEAXa Ha3HA4YaeTcs PYKOBOAUTENb BBIMYCKHOU
KBAJIM(UKAIIMOHHOW pabOThl M MPOUCXOAUT 3aKPEIUICHHE TEM BBIITYCKHBIX
KBaJIM(DUKATMOHHBIX Pa0OT (C yKa3aHHEM PYKOBOAMTENEH U CPOKOB BBITIOJIHEHHUS )
3a CTYJE€HTaMH.

K xaxnomy pykoBoautento BKP moxkeT ObITh OZHOBPEMEHHO NPUKPEIICHO HE
6osee 8 BBITYCKHUKOB.

B o6s3ann0ocTH pykoBoauTens BKP Bxonurt:

- pa3paboTtka 3ananus Ha BeinosiHeHue BKP;

- pa3paboTka coBMecTHO ¢ oOyvaromumucs miana BKP;

- OKa3zaHHE TOMOIIM OoOydJaromeMycs B pa3paboTKe HHAMBUIyAIHHOTO Tpaduka
paboTHI Ha Bech Tiepuo 1 BeimojHeHus: BKP;

- OKa3aHHE MOMOIIK 00yYarIIeMycs B MOJ00pe HEOOXOIUMBIX HCTOYHUKOB;

- KOHTpOJb Xoja BeimoiaHeHus: BKP B cooTBeTCTBHM ¢ yCTaHOBIEHHBIM rpaduKOM
B (hopme perynsspHOTo 0OCYKIEHUS PYKOBOJAUTENIEM H CTYJCHTaAMH X0/1a padoT;

- OKa3zaHWe ToMOIIM (KOHCYJIBTHPOBaHHWE OOYy4Yalomerocs) B IMOJATOTOBKE
NpE3CHTALUU U JToKIaaa 1y 3amuTel BKP;

- PEIOCTABJIEHNE MUCbMEHHOTO OT3hIBA.

[lo yTBepKJIEHHBIM TeMaM PYKOBOJMTENIH BBIMYCKHBIX KBATU(DUKAIUOHHBIX pabOT
pa3palaThIBalOT MHAWBUAYAJIbHBIE 3a/laHusl il Kaxjaoro cryaenta (Ilpunoxenue
b).

3amaHus Ha BBIMYCKHYIO KBaTU(UKAIIMOHHYIO paboOTy paccMaTpUBAIOTCS
METOJUYECKOM KOMHCCUEH, TMOANUCHIBAIOTCS  PYKOBOAUTENEM PabOThl U
COTJIaCyIOTCSI C 3aMECTUTEJEM JUpeKTopa Mo YydyeOHoUW pabore. 3agaHus Ha
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BBIYCKHYIO KBATU(UKAMOHHYIO pabOTy BBIAAIOTCS CTYIAEHTY HE MO3JIHEE, YEM 3a
JIBE HEJIeNU JI0 Havyayia MPOU3BOICTBEHHOH (TIPEAAUINIOMHOMN ) TPAKTUKHU.

Bbigaua 3amaHusg Ha BBIMYCKHYIO KBaJU(UKAIMOHHYIO PabOTy COMPOBOXKIAECTCS
KOHCYJIbTAllUEW, B XOAE€ KOTOPOM PA3bACHIIOTCS Ha3HAYCHUE U 3a7a4M, CTPYKTypa
u o0beM paboThl, MNPUHUUIBLI pa3pabOTKU U  OPOpPMIIECHUS, NPUMEPHOE
pacrpeneneHue BPEMEHH Ha BBIIIOJIHEHUE OTHAEJIBHBIX YacTel BBIMYCKHOU
KBTU(PUKALIMOHHOUN pabOoTHI.

Ilo 3aBepmieHnu cryaeHToM noarotoBku BKP pykoBoauTens npoBepseT KauecTBO
paboThl, MOANKUCHIBAET €€ U BMECTE C 3a/JlaHMEM UM CBOUM IMUCHMEHHBIM OT3bIBOM
neperaeT 3aMECTUTENI0 JUpEeKTopa Mo ydyeOHoil pabore. 3a NpHUHATHIE B
JUIJIOMHOM TIPOEKTE PELIEHUS M 32 MPABWIBHOCTh BCEX IMPUBEICHHBIX JTaHHBIX
OTBEYAET CTYIEHT — aBTOP AUIIJIOMHOTO ITPOEKTA.

B ot13biBe pykoBoautTenss BKP ykasbiBaioTcsi xapakTepHble 0COOEHHOCTH paboThI,
ee JIOCTOMHCTBA W HEJOCTAaTKH, a TakXe OTHOIIEeHHEe oOyyarouerocs K
BeinoiHeHuto BKP, mnposiBneHHbie (HE MpOsIBICHHBbIE) UM  CIIOCOOHOCTH,
OLICHMBAIOTCS YPOBEHb OCBOCHHUSI OOIMIMX M MPO(ECCHOHATBHBIX KOMIETECHIIUH,
3HAHMSI, YMEHHUS O00Yy4arolerocs, MpoAeMOHCTPUPOBAHHBIE UM TPHU BBINOJIHEHUU
BKP, a taxxe cTeneHb caMOCTOSITEIbHOCTH 00YYaroIerocss 1 ero JUYHbIA BKIa] B
packpsiTHe MPoOIeM U pa3pabOTKy MPEIIOKEHUHN MO UX PEHICHHUIO. 3aKaHYHBACTCS
OT3BIB BBIBOJIOM O BO3MOKHOCTH (HEBO3MOKHOCTH) norrycka BKP k 3ammure.

Penen3snpoBanue BBINYCKHONH KBAJIH(PUKANUOHHON PadoThl (AMILIOMHOIO
NMPOoeKTAa)

BreinyckHas kBanmudukamnuonHas pabora B (opMe JIUIIIOMHOTO MPOEKTa
MIOJIVIC)KUT 0053aTeIbHOMY PELICH3UPOBAHUIO.

Braemnee penensupoBanne BKP mpoBoauTcs ¢ 1enpo  obecrieueHHs
O00OBEKTUBHOCTH OIIEHKH TPYJla BBIMYCKHHKA. BBHITIOJIHEHHBIC KBAIU(PUKAITMOHHBIE
paboThl  peleH3upyroTcs crnenuanucramMud  1nmo rtemaruke BKP w3 uwncna
KOMIIETEHTHBIX  MpernojaBaTesiel  KoJule[ka, CIHEIUaJIUCTOB U  HAy4YHBIX
Pa0OTHUKOB JPYTUX VUYPSKIACHUHM W MPSANPHUATHH, XOPOIIO BJIAJCIOIINX
BOIPOCAMHM, CBSI3AHHBIMH C TEMATUKOW JUIJIOMHBIX IIPOECKTOB.

Peuenzentel BKP onpenensdtorcs He mo3gHee, 4eM 3a MECSI 0 3allUTHI.

Peuensus na BKP nomxHa BKiIro4aTh:

- 3aKimoueHue o coorseTcTBUU BKP 3asgBienHoN TeMe U 3aJaHUIO HA HEE;

- OLICHKY Ka4eCTBa BBINOJHEHUS Kaxaoro pazaena BKP;

- OIICHKY CTEIEeHH pa3pab0TKH ITOCTAaBICHHBIX BOIPOCOB W MPAKTHYECKOM
3HAYUMOCTH pabOThI;

- 00IIYIO OIICHKY KadecTBa BeioaHeHNs BKP.

C conepxaHMEM PEIEH3UU CTYJICHThl JOKHBI OBITh O3HAKOMJICHBI  HE
MO3/IHEE, YEM 3a JICHD JI0 3AIIUTHI JUIMLJIOMHOTO MPOEKTA.



Buecenne wnsmenenuit B BKP mocie mosydeHuss peneH3uMu CTYyAEHTOM HE
JOIIyCKACTCA.
OOpa3oBartenibHasi OpraHu3alys Mocjae 03HAKOMIIEHHUS C OT3bIBOM PYKOBOJUTENS U
pelieH3uel pemniaet Bopoc o A0Mmycke odyuatromierocs k 3amurte u nepegaet BKP B
I'OK.

2.6. IloaroroBka BbINMYCKHON KBAJIH(PUKALUOHHON PadOThI K 3a10MTe

[Tocne nmomy4eHus A0MycKa CTYJIEHT CAMOCTOATENIBLHO TOTOBUTHCS K 3aILIUTE:

- COCTaBIIICT TEKCT JOKJIaa MPOIOKUTEILHOCTRIO He OoJiee 10 MUHYT, B KOTOpOM
JIOJDKHBI  OBITH OTpaXKEHBI: aKTYaJbHOCTh TEMBI, KpPaTKOE COIEpKaHUE TEMBI,
OCHOBHBIE BBIBOJBI U PE3YyJIbTATHI, TPAKTHUECKASI 3HAUUMOCTb;

- BO BpeMs J0KJaja OOyYarolIUHCS HCIMOJIb3YeT MOATOTOBJICHHBIA HATJISIIHBIN
Marepuas, WUIIOCTPUPYIOMUK ocHOBHBIE mojoxeHuss BKP  (pazmarounsiit
Martepua, Ipe3eHTaIus);

- TOTOBUT OTBETHI HA 3aMEUYAHUS PEIICH3CHTA.

CryneHT 00s3aH B YCTaHOBJIICHHBIN CPOK MOATBEpAUTH cekperapro ['DK cBoro
TOTOBHOCTh BBIXOJ[a HA 3aIMTY, MOJYYUTh OT HETO HEOOXOIUMBIC CBEICHUS O
Jate, BPEMEHHM, MECTE, OYEPEIHOCTH M MPOILEAYype 3alUThl U HEYKOCHUTEIBHO
BBIMIOJHATE Bce (¢opMalbHble TpeOOBaHUA, TpEAbsIBISEMble K OpraHu3aliu
3aIIUTHIL.

Ha 3amury BKP oTBOmuTCcs 10 OZHOrO akajJeMHYECKOTrO 4Yaca Ha OIHOIrO
oOyuaromierocsi. [Iporenypa 3ammuTsl ycranaBiuBaeTcs npeacenatenem ['DK mo
coriacoBanuto ¢ wieHamu ['OK u Bimrodaet nokiaa odyyatomerocs (He 6onee 10 -
15 MuHyT), uTeHHE OT3bIBa M PELEH3UU, BOMPOCHI UYJIEHOB KOMHUCCHH, OTBETHI
obOyuaromerocsi. MoxeTr ObITh IPEAYCMOTPEHO BBICTYIUICHUE pykoBoauTens BKP,
a TAK)K€ PELICH3EHTa, €CIIM OH NIPUCYTCTBYET Ha 3aceaanuu ['OK.

B oGs3arensHoM mopsiake B ['OCymapCTBEHHYIO SK3aMEHAIMOHHYI0 KOMHUCCHIO
CTYIE€HTOM MPE/ICTABISIIOTCS CIEAYIOIINE JOKYMEHTHI:

- TUTUIOMHBIN MPOEKT;

- OT3bIB PYKOBOJIUTENS TUILIOMHOTO npoekTta (IIpunoxenus B);

- peuieH3us Ha qUIIOMHbIN TTpoekT ([Ipunoxenue I).

CTyneHT uMeeT NpaBO NPEACTaBUTh M APYrHe MaTepualbl, KOTOPbIE MOLYT
crocoOCTBOBaTh 0ojiee YCHENIHOMY TMPEACTAaBICHUIO K 3allUTe TUIIJIOMHOTO
mpoekTa (MopTdoino o0pa3oBaTEIbHBIX JOCTHKEHUN ).

3aBeqyrouMidi  OTIEJICHHEM  MOJTOTOBKH  CIEIHUAINCTOB  CPEIHEr0  3BEHa
MPEACTABISAECT Ha 3allUTy JOKYMEHTBHI O JOMYCKE CTYJIEHTOB K 3alllUTEe, 3aYETHHIE
KHIDKKM W TpPOYHE JIOKYMEHTBI, MPEAyCMOTPEHHbIC MOPSIKOM MPOBEICHUS
roCyJapCTBEHHON UTOTOBOM aTTECTAIIHNH.

3ammuTa BBIMYCKHON KBAIM(PUKAMOHHON pPaOOThI MPOBOAMUTCS, KaK IMPaBUIO, B
CIEIYIOIIEN MOCIEI0BATEIIbHOCTH:



— CEKpeTapb TOCYAapCTBEHHOW SK3aMEHAlMOHHOM KOMHUCCUHU MPEICTaBIIAECT
KOMUCCHH U MPHUCYTCTBYIOIINM BBIITyCKHUKA (aBTOpa pabOThI), HA3bIBAET TEMY €0
paboThI;

— 3aTeM CJIOBO MPEAOCTABISETCS aBTOPY paboThl (He O6ojsiee 15 MuHyT); B CBOEH
peuH aBTOp JOJDKEH OTMETHUTh LIeJb, 3a/ladyd paloThl, JOJOXKUTH 00 OCHOBHBIX
pe3ynbTaTax, JOCTUTHYTHIX B XOJ€ HCCIIEIOBaHUS;

— 4YJIeHaM KOMHCCUHM IMPEAOCTaBISETCS BO3MOXKHOCTH 3a/aBaTh BOIPOCHI 10
pabore ee aBTOpy; MPU OTBETE HA BOMPOCHI MO PA3PEIICHUIO MpeacenaTess
rOCy/IapCTBEHHOM HK3aMEHAIMOHHOW KOMMCCHM BBITYCKHHUKY (aBTOpPY paboThI)
PEeIOCTaBISIETCS] BO3MOXKHOCTD UCIIOIB30BaTh JUIUIOMHYIO padboTy;

— PELEH3EHT J1aeT CBOK0 XapaKTEPUCTHKY pabOThl, BHICKA3bIBAET OCHOBHBIE, C
€ro TOYKH 3PEHHMsS, 3aMEYaHMsI; aBTOP pPabOThl MOXKET OTBETUTh Ha 3aMEYaHHs
PELEH3EHTa WU COTJIACUTHCS C HUMMU;

—  PYKOBOJUTEH PabOThl Ia€T XapaKTEPUCTHKY UCCIIEI0BATEIbCKUM KayecTBaM
CTYJICHTA;

— BBICTYNAIOT  YYaCTHUKM  3acelaHus  (PyKOBOJIUTENH,  PEICH3EHTHI);
BBICTYIUICHUSI JIOJKHBI OBITH JIAKOHHYHBIMH M COJIEPKaTh MOTHBHPOBAHHYIO
OIICHKY PabOoTHI;

— aBTOpPY BBINYCKHOM KBanu(UKAIIMOHHONW pabOThl MPEAOCTaBIsAETCS MPaBO Ha
3aKJTIOYUTENIBHOE CIIOBO.

[locrne 3aBepiieHUst 3alIUTHl YIEHBI TOCYIAPCTBEHHOW SK3aMEHAlMOHHOM
KOMHUCCUHU KOJUIETHAIIBHO pEIIaloT BOMpoc 00 oieHke pabotel. [lpu omenke
YUUTBHIBAIOTCSI MHEHHSI PYKOBOAMTENST PabOThl M PEIEH3EHTa, PacCMaTpPUBAIOTCS
CTeleHb KauecTBa pabOThl, €€ HOBM3HA U OPUTHMHAIBHOCTb, YpPOBEHD
npodeccruoHaIn3Ma, oJe3HOCTh paboThl I aBTOPA, CTYACHTOB, CIEIUATNCTOB B
00JacTH TypU3Ma, TPYJA0EMKOCTh pabOThI, yMEHUE aBTOpPA YETKO, KPATKO, JIOTUYHO,
yOeIUTENbHO W3JIOXKUTh CYTh MPOJIETaHHOW paboThl, yMEHHE JAep)KaTbCi Ha
3aIuTe, apryMeHTaI|sl OTBETOB HA BOIIPOCHI, 3aMEHYAHMS.

[lo pesynbratam 3amuThl OOBSBIAETCS OKOHYATEIbHAs OLIEHKA BBITYCKHOM
KBAJIM(UKALIMOHHOW  pabOThl:  OTJIMYHO, XOpPOLIO, Y/AOBJETBOPHUTEJIbLHO,
HEYI0BJIeTBOPUTENbHO. PelleHne NpPUHUMAETCS MPOCTHIM  OOJBIIMHCTBOM
roj0COB YJIEHOB KOMHCCHM, Y4YacTBYIOIIMX B 3acefaHuu. Ilpu paBHOM dmcie
rOJ0COB «3a» U «IIPOTUBY» TOJIOC MpeceaaTeNs ABIsSETCs pellaonuM. BeImycKkHU K
(aBTOp paboTBI) HMeET TMpaBO OOXaJIOBaTh pEIICHHE TOCYAapCTBEHHOM
HK3aMEHALlMOHHOM  KOMHCCHM 10  pe3yjlbTaTaM  3alllUuThl  BBITYCKHOMN
KBaJTU(UKAIIMOHHON pabOTHI TOJIBKO B JIEHD €€ 3aIHUTHI.

Oyenka «OMaUUHO» CMABUMCS, eCIU:

— pabota opopMIieHa B TTIOJIHOM COOTBETCTBHH C TPEOOBAHUSIMU;

— cojJepkaHue pabOThl PacKpHIBAET 3asBICHHYIO TEMY, B 3aKIIFOUCHUH UMEETCS
pelleHne TOCTaBICHHBIX BO BBEJACHHUH 3a/1a4;



— B paboTe Ha OCHOBE W3y4YCHHsS MIMPOKOTO CIEKTpa pPa3zHOOOPa3HBIX
HCTOYHUKOB JA€TCS CaMOCTOSITENIbHBIM aHalu3 TEOPETHUECKOTO U (haKTUIECKOTO
MaTepuasos;

— B pabore comepKarcs DIEMEHTHl HAYYHOTO TBOPUYECTBA, JENAIOTCS
CaMOCTOSITEIbHBIE BBIBOBI C CEPbE3HOM apryMEHTALMEH;

— Ha 3alUTe CTYACHT JEMOHCTPUPYET CBOOOIHOE BIAJCHHE MAaTepHAlIOM,
3HaHWE TEOPETHUYECKUX TMOIXOJ0B K MpobiieMe, YBEPEHHO OTBEUaeT Ha OCHOBHYIO
9acTh BOTIPOCOB.

Oyenka «xopouioy cmagumcs 8 ciyyae eciu:

— pabota odopmiieHa B TTIOJTHOM COOTBETCTBUU C TPEOOBAHUSIMU;

— cojnepkaHue pabOThl PacKPHIBACT 3asBICHHYIO TEMY, B 3aKIIFOUCHUU UMEETCS
pelleHre TTOCTaBICHHBIX BO BBEJCHHUH 3a/1a4;

— B paboTe Ha OCHOBE W3y4YCHHs IIUPOKOTO CIEKTpa pPa3HOOOpa3HBIX
MCTOYHHKOB OTMEYAETCs] HETOCTATOYHOCTh CAaMOCTOSITETIHHOTO aHAIIN3A,

— Ha 3alUTe CTYACHT JEMOHCTPUPYET CBOOOIHOE BIAJICHHE MAaTepHAlIOM,
3HaHWE TEOPETHUYECKUX TOJXOJ0B K MpobiieMe, YBEpEHHO OTBEUaET Ha OCHOBHYIO
9acTh BOIIPOCOB.

Oyenka «y0061emeopumenbHo» CMasumcs 8 ciyyae, eciu:

— pabota odopmiieHa B TIOJTHOM COOTBETCTBUU C TPEOOBAHUSIMU;

— cojepkaHue pabOThl PACKPHIBAET 3asBJICHHYIO TEMY, B 3aKIIOYCHUU MMEETCA
pelIeHre MOCTaBJICHHBIX BO BBEJICHUH 3a/1a4;

— B IIEJIOM MpaBWJIBHOM OCBEIIEHUH BOIPOCOB TEMbI OTMEYaeTcs: ciabas
UCTOYHUKOBass 0a3za, crmaboe 3HAKOMCTBO C HMCTOYHHUKAMH; OTCYTCTBHE
CaMOCTOSITEJILHOTO aHaju3a JIUTepaTyphl U (HaKTHUECKOro MaTepuana; ciiaboe
3HAHHE TEOPETHUYECKUX TOJXOJI0B K PEIICHUIO TpoOsieMbl U paboOT BEAYHIUX
YUCHBIX B JIaHHOW 00J1acTH; HEyBEepeHHAas 3aluTa paboThl, OTCYTCTBUE OTBETOB HA
3HAYUTEIBHYIO YaCTh BOIPOCOB.

Oyenka «Hey0081emEOpUMENbHO» CMABUMCSL 8 CIyYae, eclu:

— pabota odopmiieHa HE B ITOJTHOM COOTBETCTBUU C TPEOOBAHUSIMU;

— cojaepkaHue pabOThl HE PACKPBHIBACT 3asBICHHYIO TEMY, B 3aKIIOYCHUU HE
MMEETCs PEIICHHE MMOCTAaBICHHBIX BO BBEJICHUH 3a/1a4;

— B IEJOM IpPU OCBEIIEHUH BOIPOCOB TEMBI OTMEYAaeTcs: O4YeHb ciabdas
HMCTOYHUKOBas 0a3a; OTCYTCTBHE CAMOCTOSITEILHOTO aHaiu3a JHUTepaTypbl U
dakTUUeCKOro Marepuana; O4eHb CJIad0e 3HAaHWE TEOPETUYECKUX TOIXOJ0B K
peleHn0 NpobaemMbl U pabOT BEAYIIUX YUYEHBIX B JAaHHOW 00JacTH; HEYBEpEHHAS
3amuTa paboThl, OTCYTCTBHE OTBETOB HA 3HAYUTEIHHYIO YACTh BOMTPOCOB.



3. CTPYKTYPA U COJEPKAHUE BBIITYCKHOHN
KBAJIU®GUKAIIMOHHOM PABOThHI

BreinyckHas kBanupukanuoHHas padora B (opMe AUIUIOMHOTO MPOEKTa OOBIYHO
numercs B oobeme He MeHee 50 cTpaHull (0e3 ydyeTa BO3MOXKHOTO MPHUIIOKECHUS )
MEeYaTHOI'O TEKCTAa.

JIMIUIOMHBIM  IPOEKT COCTOUT M3  PACUCTHO-IIOSICHUTEIIBHOM  3allUCKU U
rpaduueckoro marepuaina, KOTOPBIM NpeCTaBIA€TCS HAa CTaHIAPTHBIX JIMCTAX
yeprexHoit Oymaru gopmara Al.

CtpykTypa AUIIOMHOTO IPOEKTa JOJKHA OBITh CIEAYIOIIEH:

- PacCUeTHO — MOSCHUTEIbHAS 3aMKUCKa, COCTOSIIAs U3:

- TUTYJIBHOTO JIUCTA;

-COIepKaHUs;

- BBEJICHUS

- OCHOBHOM YacCTH;

- 3aKJIFOUYCHUS;

- CIIMCKA UCTIOJB3YEMbIX HCTOYHUKOB;

- IPWIOKECHUU;

- rpaduuecKoro MaTepuarna.

3.1 CTpyKkTypa u cofep:KaHNe PACUETHO — MOSICHUTEJIbHOI 3alIUCKHU
3.1.1 TuTyJabHBI# JHUCT

Ha turynsHOM nucte mnpencraBieHa uWHGOpMalMs, KOTOpas OJIHO3HAYHO
MO3BOJIIET UIAECHTU(GUIIMPOBATH BUJ paboThl U ee aBTopa. CoCTaB MPUBOIUMOM
uHdopmanuu ykasaH B [Ipunoxenue b.

3.1.2 Conep:xanue

B copepxxaHuu JOJKHBI OBITh MPENCTABICHBI HAa3BaHUS BCEX pa3JICIioOB,
MOAPA3/AENOB U T.[I., KOTOPbIE MMEIOTCS B PACUECTHO-TIOSICHUTEIBHOW 3aluCKe, a
TaK)X€ HOMEDP CTPaHUIbl, HA KOTOPOW NOMEIIEHA JaHHAas CTPYKTYpHas €IMHULA
TEKCTa.

3.1.3 Beenenue

Bo BBemeHun HeoOXoAMMO OOOCHOBATh aKTYyalIbHOCTh U MPAKTHYECKYIO
3HAYMMOCThH BBIOpaHHOUW TeMbl, chopMynupoBaTh 1nenb U 3agaun BKP, o0bekT u
npeameT BKP, kpyr paccmarpuBaembix npobiaem. O0beM BBEICHUS JTOTKEH OBITh
B npenaenax 2 — 3 CTpaHHUILIbL.

Ipumep.
Henb pabotsl: PazpaboTaTh TEXHOJIOTMYECKUM MPOLECC U3TOTOBJICHHUSI. .
JI1s1 AOCTHKEHUS TOCTAaBIEHHOM LIeNTM HEOOX0AMMO PEIIUTh CIEAYIONINE 3aJaun:



1. PaccunrtaTh TeXHMUECKHE TPEOOBAHUS HA. ..
2. BriOpaTh METOJ AOCTUKEHUS TOYHOCTH ... H T.J..

3.1.4 OcHoBHAs YaCTh

OcHOBHast 4acTb PaCUYETHO-MOSICHUTEIBHOM 3alUCKA COCTOUT U3 CIEAYIOIIHNX
pa3nesnos:
|. Unpopmayuonno — ananumuveckuii pazoen
1.1. CnyxebHoe Ha3HauY€HHE U KOHCTPYKTOPCKO — TEXHOJOTMYECKHE MPU3HAKU
JeTallu;
1.2. Marepuan netaim U €ro CBOMCTBa;
1.3. AHanu3 KOHCTPYKIMH JI€TajIl Ha TEXHOJIOTHYHOCTH;
Il. Texnonoeuueckuii pazoen
2.1. BeiOop THMIa mpou3BOJICTBA;
2.2. Be1bop BuJa U METO/Ia TIOJTyUYEHHUS 3aTOTOBKH;
2.3. Be1bop TexHonoruueckux 0as;
2.4. TexHONOTUYECKUI MapIIPyT U3TOTOBJIEHUS JETAIIH;
2.5.Bb160p TEXHOIOTHYECKOTO 000PYOBAHUS U €r0 TEXHUUECKAsi XapaKTepUCTUKA;
2.6. Bb160p TEXHOIOTMYECKOW OCHACTKH U UHCTPYMEHTA;
2.7. OnpeneneHue 3J1€MEHTOB PEKUMa PE3aHMs;
2.8. Opranuzanus KOHTPOJIS KauecTBa U3rOTaBIMBACMON JETaNH;
3. Opranu3zanus 6€30MacHbIX YCIOBHUM Tpya

3.1.5 3akiouenne

3aKIII0YeHHE COJAEPKUT BBIBOJIBI M MPETIOKEHHUS C UX KPATKUM OOOCHOBAHHEM B
COOTBETCTBUM C IOCTABJICHHON LENBI0O M 3aJadyaMM, PACKpPBIBAETCS 3HAUYUMOCTH
MOJIYYCHHBIX PE3yIbTaTOB. 3aKkIOYEHUE HE JOJDKHO COCTaBsATH Oonee 2-3
CTpaHUI IEYaTHOTO TEKCTA.

3.1.6 Cniucok ucnoyib3yeMbIX HCTOYHUKOB

CHnucoK UCIOIb30BAHHBIX UCTOYHUKOB OTPA)KaeT MepeyeHb UCTOYHUKOB, KOTOPBIE
ucnons3oBasiich npu Hanucanun BKP (we wenee 20), cocraBiieHHbIA B
CJIEAYIOLIEM TOPSIKE:
- (QenepanpHbie 3aKOHBI (B OYEPEAHOCTH OT TIOCIETHEr0 ToJa MPHUHATUS K
MPEABIIYIINM);
- ykasbl [Ipe3unenta Poccuiickoit denepanuu (B TOM e MOCIEA0BATENbHOCTH );
- mocrtadHoBieHus IlpaBurensctBa Poccuiickoin @Deneparuu (B TOM  Ke
OYEPETHOCTH);
- UHbIE HOPMATUBHbBIE MPABOBBIEC AKTHI;
- WHBIE OQUIMATBHBIC MaTepUaibl (PE30TIOIUU-PEKOMEHIAINN MEXTYHAPOIHBIX
opraHu3anuii ¥ KoH(epeHuid, opuIaIbHbIe JOKIAIb, OPUITHATHHBIC OTYETHI U
ap.);
- MOHOTrpaduu, yueOHHKHU, yueOHbIe MTOcOOus (B ahaBUTHOM MOPSIAKE);



- IHOCTPaHHasl JINTepaTypa;
- UIHTEPHET-PECYPCHI.

3.1.7 llpunoxenus
B npunoxkeHus: BKJIIOYAIOTCS CTaHAAPTHBIE JTOKYMEHTHI, TAKME KaK Crielu(uKaius
Ha W3rOTOBIIIEMOE W3JENIMe, MapuIpyTHash KapTa MeXaHU4YecKoil o0paboTku
JeTalld, OlepalMoOHHas KapTa MeXaHW4YecKOH oO0pabOTKU AeTaiu, KapTa 3CKHU30B,
KOIMSI YepTeKa U3rOTABIMBAEMON JIeTalli, MPUCITOCOOICHUM U HHCTPYMEHTA.
[Ipunoxxenne MOXKET BKJIIOYATh JOMOJHUTEIbHBIE CIPABOYHBIC MaTEPHUAbI,
MMEIOIIME BCIIOMOTATENIbHOE 3HAUY€HUE, HampuMep: KOMUU JIOKYMEHTOB,
CTATUCTUYECKHUE JaHHBIC, CXEMbI, TAOIUIIbI, IHATPAMMBI U MPOYEE.

3.1.8 Conepskanue rpapuueckoi 4acTu
I'padrueckuii MaTepral TOJDKEH OBITh IPEICTABICH HA JIBYX CTaHJIAPTHBIX JIUCTAX
dopmata A 1(594%x841) mo I'OCT 2.301 — 88. [Ipunoxenue /|
B rpade 1 xaxmoro ymcra pacrosiaraercs CTaHIapTHBIN mmTamin. ['padudeckas
9acTh MPOEKTa MPEICTABISCT CIICAYIOIIEe:
Jlucm 1 — paGouuit 4epTex JeTaau U YepPTEeXK 3arOTOBKH,
Jlucm 2 — GII0K-cXeMa TEXHOJIOTUYECKOTO MPOIIecca U3TOTOBJICHHS ISTaIIH;

3.2. CTiJiib U3J10K€HUS MATEPHUAJIOB BHINNYCKHON KBAJIN(UKAIMOHHOH PadoThI

Breinycknas kBanudukanuonHas padora B (opMe IUIUIOMHON pabOTHl JTOJHKHA
OBITh BBIJIEp)KaHA B CTUJIE THCHhbMEHHOW HAy4YHOM pedH, KOTOpPBIH 00yamaeT
HEKOTOPBIMH ~ XapaKTePHBIMU 0OcOOeHHOCTsAMH. [Ipekme Bcero, sl  CTHIS
NUCbMEHHOM HAy4YHOM peYd XapaKTepPHO HCIOJIb30BaHWE  KOHCTPYKIIUH,
UCKITFOYAIONIUX YHOTpeOJeHNe MECTOMMEHHUS TIEPBOTO JIMIAa €IMHCTBEHHOTO U
MHOXECTBEHHOT'0 YKCJIa, MECTOMMEHUI BTOPOTO JIUIA €IMHCTBEHHOTO YHUCJIa.

B HayuyHOM TEKCTE HEeb3sl MCI0JIB30BaTh Pa3rOBOPHO-TIPOCTOPECUHYIO JICKCHUKY.
Hy»xHo MCo/1p30BaTh TEPMUHOJIOTHYECKOE Ha3BaHHE.

BaxxnelmmM cpeacTBOM BBIPAKEHUSI CMBICIOBOM 3aKOHYEHHOCTH, LIEJIOCTHOCTH U
CBS3HOCTH HAYYHOTO TEKCTa SBIISETCA HCIIOJIB30BAaHUE CICIHAIBHBIX CJIOB M
CJIOBOCOYETAHHUM. ITH CJI0BA MO3BOJISIOT OTPA3UTH:

- TIOCJICIOBATEIIBHOCTh M3JIOKEHUS MBICICH (8Hauane, npedcoe 8cezo, 3amem, 60-
nepebix, 60-8MOPLIX, 3HAUUM, UMAK);

- TIEpPEeX0J] OT OJHOW MBICIU K JPYrou (npescoe uem nepeumu k, oopamumcs K,
pACCMOMpPUM, OCMAHOBUMCSL HA, pPACCMOmMpes, nepeuoem K, HeobXxo00umo
OCMAHOBUMBCSL HA, HEOOXOOUMO PACCMOMPEMD);

- IPOTUBOPCYMBBIC OTHOIICHUS (0OHaKO, medncOoy mem, 6 mo 8peMs KAk, mem He
Menee),

- MPUYHHHO-CJICICTBEHHBIC OTHOIICHUS (criedosamenvro, nosmomy, 6nazooapsi
IMOMY, COOOPA3HO C DMUM, BCILEOCMBUE IMO20, OMCI00A Cledyen, Ymo),



- oTHOUIeHUE (KOHeuHo, pasymeemcs, OelCmEUmMenbHO, 8UOUMO, HAOO NOAA2amb,
B03MOICHO, BEPOSIMHO, NO COOOUEHUIO, NO CBEOCHUAM, NO MHEHUIO, O OAHHbIM),
UTOT, BBIBOA (umak, maxum o0pazom; 3Hauum, 6 3aKIO4eHue OMmMEemuM, 6Ce
CKA3aHHOe NO0360Jslem cOenamv 6bl800;, N008edsi umoe, cledyem CKa3amv,
Pe3OMUPYsL CKA3AHHOE, OMMEMUM).

JIJIst BBIpQ)KEHUS JIOTHYECKOM MOCIIeIOBATEILHOCTH UCIIONB3YIOT CIIOKHBIC COFO3BI:
Onazooaps momy umo, mexcoy mem Kak, max Kax, 6Mecmo mo2o ymoowvl, 66udy
Mo20 Ymo, OMmoz2o Ymo, 8C1e0Cmaue mo2o Ymo, nocie mozo Kax, 8 mo epems Kax
u Jp.

Oco0eHHO ynoTpeOUTENbHBI TPOU3BOIHBIC MPEJIOTH 68 meueHue, 8 COOMEencmaeun
c, 6 pesyivbmame, 8 OmMaudUue om, Hapsody ¢, 8 C8A3U ¢, 6CIeOCmaue U T.11.

B xadyecTBe CpeCTB CBA3U MOTYT MCITOJIB30BATHCS MECTOMMEHHUS, TIPUJIAraTelIbHbIC
U Tpudactus (OauHvie, 2MOM, MAKou, HA36AHHblE, VKA3AHHblE, NEePedUCiIeHHble
eviuLe).

JIIss  BBIpaXKEHUS JIOTHYCCKUX CBS3CH MEXKIYy YacTIMH HAy4yHOTO TEKCTa
UCTIOJIb3YIOTCS CJICIYIONINE YCTOHYMBBIC COUYCTAHUS (npusedem pe3yivmamol, KaK
NOKA3A AHAIU3, HA OCHOBAHUU NOJLYYEHHBIX OAHHDBIX).

s oOpa3oBaHWs TMPEBOCXOJHON CTEMEHM TMpUiIararebHbIX dYalle BCEro
UCIIONIB3YIOTCS ClIoBa Haubonee, nHaumenee. He ynorpeOnsercs cpaBHUTCIIbHAS
CTeIeHb MPUJIATaTeIbHOTO C MIPUCTABKOMW 110 - (HAIIPUMED, nosblule, nodvicmpee).
OCOOEHHOCTBI0O HAYYHOTO SI3bIKA SIBIISIETCS KOHCTATAIMSl MPU3HAKOB, TMPUCYIIAX
ompejensieMoMy CcIoBYy. Tak, TpuiaraTellbHOe credyloujue, CHHOHUMHYIHOE
MECTOMMEHHUIO makue, TOJYEPKUBACT TMOCIEAOBATEIHHOCTh TIEPEUHCICHUS
O0COOCHHOCTEM W TpH3HAKOB (Hampumep, Paccmompum credyrowue gaxmopoi,
GUSIIOWUE HA KAYeCmB0 Oemaintl).

3.3. OdopMmieHue BINYCKHOM KBAJIM(PUKANNOHHON padoThI
OO0mue monoxkeHus

TuTyabHBIA JHCT BBITYCKHOW KBaTU(pUKAIMOHHONW paboThl odopmisieTcss 1o
yctaHoBnenHou ¢popme (IIpunoxenue b).

[Tpumep odopmiieHnst coaepkaHusl BBIITYCKHOW KBaTU(DUKAITMOHHOW pPabOTHI
npuseneH B lIpunoxenun B.

Breimycknas kBanmudukanmuonHas paboTa TmiedartaeTcs Ha CTaHJAAPTHOM JIUCTE
Oymaru ¢dopmara A4. Tloms OCTaBISIIOTCS 1O BCEM YETHIPEM CTOPOHAM
rneyaTHoro jucta: Jieoe none — 30 mMm, npaBoe — He MeHee 10 MM, BepxHee U
HIDKHEE — HEe MeHee 20 MM.

HIpudt TimesNewRoman pasmepom (kermin) 14, MesxxcTpouHslil maTEpBan - 1,5.
CtpaHUIBl BBIMYCKHOW KBaNU(PUKAITMOHHOW PaOOTHI JOHKHBI MMETh CKBO3HYIO
HyMepanuto. llepBoil cTpaHunen SIBISETCS TUTYJbHBIM JIMCT, HA KOTOPOM HOMED
CTpPaHHUILIbI HE TPOCTABIISIETCA.



CrtpaHuilbl MPOCTABISAIOTCS B HIDKHEM MPABOM YIUTY JIUCTA.
Kaxnplii pa3gen B TEKCTE NOMKEH UMETh 3arojOBOK B TOUHOM COOTBETCTBUM C
HalMEHOBAaHUEM B colepkaHuu. HOBBIM pa3zen MOXKHO HAauMHATh HAa TOM KE
CTpaHHUIIC, HA KOTOPOM 3aKOHUYMJICS NPEABIAYIIUI, €CIIA Ha 3TOU CTpaHUIIE, KpoMe
3aroJioBKa, IOMECTUTCSI HEe MeHee 4-5 CTPOK TEeKCTa.
B paGoTe M0XHO HCTONB30BaTh TOJBKO OOILICHIPUHATHIE COKPAIIEHUS U YCIOBHBIE
o6o3HaueHusi. Haubonee yacto ymoTpeOJSIEMBIMU COKpAIICHUSMU SIBISIOTCS
cienywomue: ap. (apyrue), np. (mpouwue), T.1. (Tak ganee), T.1m. (ToMy moao0HOe),
T.€. (TO €cTh), cM. (CMOTpPH), cp. (CpaBHM), T. (FOJ WU TOPO.), IT. (TOABI, TOPOJA),
B. (Bek), BB. (Beka), puc. (PUCYHOK), Kr (kujorpamm), pyO0. (pyOnei), km
(kumomeTp), ThIC. (ThICSIYA), MIIH. (MUAJUTHOH), MIIPJ. (MUJUIHAPT).
O6wenpunsteie OykBeHHble abOpeBuatrypel (IS-LM, CIIA, HATO u 1. n.),
JOCTaTOYHO  pACIpPOCTPAHEHHbIE B HSKOHOMHYECKOM Hayke, He TpeOyroT
pacuiudpoBku B Tekcre. Ecnm cnenuanbHbie abOpeBHATypbl MaJlOW3BECTHBI,
crienupUYHBI, TO MPU MEPBOM YINOMHUHAHUM B TEKCTE TMHUINETCS TOJHOE Ha3BaHMUE,
1ocJjie Hero B CKOOKaxX MPUBOJUTCS a00OpeBHaTypa W Jlajee UCIOJIb3YEeTCsl TOJIBKO
ab0peBuatypHas ¢hopma.
CrnemyeT y4HWTBIBATH pPsii  OCOOCHHOCTEM TIPM HAMKMCAHUW  UYHCIUTEIbHBIX.
OnHopa3psiHbIE KOJMYECTBEHHBIC YHCIHTENIbHBIC, €CIU TPU HUX HET EIUHUIL
U3MEpEeHUs, MUIITYTCs coBaMu (MATh GupM, a He 5 dhupm).
MHuoropa3psiiHble  KOJIMYECTBEHHbIE YHCIMTENbHbIE MNHIIyTCsS Imdpamu, 3a
UCKIIFOUEHUEM UHCIUTENIbHBIX, KOTOPHIMM HAUMHAETCS MpeljiokeHue. Takue
YUCIUTENbHBIE TUITYTCS CIOBaAMHU.
Yucna ¢ cokpalleHHbIM 0003HaUE€HUEM €IMHUIL U3MEpeHus nuurytes udpamu (95
KT, S 11 T. 1.). [locne cokpatienus 1, k2 1 UM TIOJIOOHBIX TOYKA HE CTABUTCA.
[Ipu mnepednciieHUH OMHOPOIHBIX YHCENl COKpPAIIEHHOE O0O3HAUCHHE EIUHUIIBI
U3MEpEHUs CTABUTCS TOJIBKO Tociie mocneaneit mudps (3, 15, 45 u 67%).
KonudecTBeHHBbIE UYHUCTUTENBbHBIC MPU 3aMUCH apaOCKUMU IUPpamMud HE HMEIOT
NaJeKHbIX OKOHYAHUW, €CIM OHHM COIMPOBOXKAAKOTCA CYHIECTBUTEIbHBIMU
(manpumep, Ha 20 cTpaHULIaX).
[TopsinkoBBIE YUCIUTENBHBIE TIPH 3aMKCH apabCKUMU IudpaMu UMEIOT MaJeKHBIS
okoHuaHuss (30-x wu gp.) Ilpm mnOepedyncieHMr HECKOJIbKUX MOPSAKOBBIX
YUCIUTENBHBIX MAJIC)KHOE OKOHUYAHUE CTAaBUTCS TOJIbKO ojuH pa3 (B 30 u 50-x rr.).
[Tpu 3anucu puMckuMu 1UdpaMu MOPSAIKOBBIE YUCIUTEIbHBIC TSI 0003HAYCHUS
HOMEPOB CTOJIETHI, KBAPTAJIOB MaJI€’KHbIE OKOHUaHUs He npuBoasaTes (XX B.).
Odopmirenne TadauIn
[Hudposoit n dakTuuecknii MaTepuasl, KOTJla €ro MHOTO, WJIH KOTJa HMEETCS
HEOOXOIMMOCTh B COITIOCTaBIIEHWW M BBIBOJIC OMPECICHHBIX 3aKOHOMEPHOCTEH,
oG OpMIISIOT B BHUJI€ TAOJHII, TJ€ MaTepraj TPYNIHUPYETCS B KOJOHKH.
Tabnuiel 0OBIYHO TOMEMIAIOTCS MO XOAYy HW3JIOKEHHs TOCJIE CCHUIKM Ha HUX,
OJIHAKO HE PEKOMEHJYETCSl MEPEHOCUTh TAOJHIIbl C OAHOW CTpPaHUIbI HA JIPYTYIO;
TeM OoJiee HENOMYyCTUMO pa3pbiBaTh 3aroJiOBOK € TaOJMIEH, MoMmemiass UX Ha



pa3HBIX CTpaHHWIaxX. Tabiuia JOKHA WMETh TOPSIKOBBEI HOMEp, 3aroJiOBOK,
OTpaXKaIOIINH ee COAEePIKaHNE, a TAKXKE CChUIKY, YKa3bIBAIOI[YIO0 Ha UCTOYHUK, €CITU
Tabnuia Obl1a 3aMMCTBOBaHA.

[To comepxkanuro TaOMUIGI OBIBAIOT AHAIWTUYCCKUEC W HEAHATUTHYCCKUE.
AHanuTuuecKue TaOIUIbl SBISIOTCS PE3yIbTaToOM 00pabOTKH M aHaIK3a YUCIOBBIX
nokazaresei. Kak mpaBuio, mocie Takux Tabiull aenaercs 00001IeHne B KaUeCTBE
HOBOTO (BBIBOJIHOTO) 3HAaHMS, KOTOPOE BBOJMTCS B TEKCT CIIOBAMHU: aHAIU3
mabauybl NO360J51em COelams 8bl800, YMO..., U3 Mmabauysbl UOHO, YMO...; AHAIU3
mabauyvl no360JAem 3aKIoUUms, ymo... U T. M. YacTto Takue TaOJIUIBI Ja0T
BO3MOXXHOCTb BBISIBUTH M CPOPMYIIMPOBATH ONPEICICHHBIC 3aKOHOMEPHOCTH.

B HeaHamuTHYeCKMX TaOJIMIIAX IMOMENIAIOTCSA, KaK MPaBUJIO, CTaTHCTUYCCKHE
JTaHHBIC, HEOOXOAMMBIC JTUIIIb JIJI1 HH(OPMAIIMK HIIM KOHCTATAIUH.

[Tpu mocTpoeHnH TaOIUI] HEOOXOIUMO PYKOBOJICTBOBATHCS OOIIMMH MPABUIAMHU.

1. TaGnuiia BEIMOTHAETCS Yepe3 OJMHAPHBIN MEKCTPOYHBIH HHTEPBATI B TEKCTOBBIX
penakropax, 6e3 orcrtyma, mpudrtom TimesNewRoman, kerns 12.

2. CnoBo «Tabauya) noMemaeTcsi BBEpXy Haj TaOJIUIICH ClieBa,3aTeM 4yepe3 TUPE
pa3MeniaeTcs Ha3BaHUE TaOJIHIIBI.

3. B xaxmoit Tabmuie cieayeT yKasblBaTh CAMHHIIBI M3MEPCHHS IOKazaTelield |
NIEPHOJT BPEMEHHU, K KOTOPOMY OTHOCSTCS JaHHbIC. Eciu eauHuUIla M3MEpEeHUS B
Tabiuie sBisieTcss oOIed JUisl BCEX YHUCIOBBIX TaOMWYHBIX JaHHBIX, TO €€
IPUBOJISAT B 3ar0JIOBKE TaOJIUIIBI MTOCIIE HA3BaHUS.

4. Hazeanue TabIUIIbI BBITIOIHIETCS Yepe3 OJMHAPHBIN MEXCTPOUYHBIM HHTEPBAT B
TEKCTOBBIX pEAaKToOpax, 0e3 KpacHOW CTpOKM, HWHTEpBaI Iepel] Ha3BaHHEM
Tabiuubl — 3 0T, mocie — 6 0T, BBIPAaBHUBaHUE IO IEHTPY, HIPUPTOM
TimesNewRoman, kerns 14.

5. 3azonoeéku 2pagh conepxaT Ha3BaHUS TOKA3aTeJNEl B MMEHUTEIBHOM MaJExKe,
eAMHCTBEHHOM uwucie (0e3 COKpalleHusi CJIOB), HMX E€IWHHUIBI HU3MEpPEHUS.
[locneqnue MOTYT yKa3bIBaThCsl KaK B 3ar0JIOBKE COOTBETCTBYIONICH rpadbl, Tak U
B 3aroJIOBKE TaONUIBI WM HAJ TaOJHIIEH, €ClM BCE €€ MOKa3aTesd BBIPAXKEHBI B
OJIHUX M T€X K€ CIMHUIIAX U3MEPEHUSI.

6. 3aconoexu zpa¢gh B Tabnuile BBIMOIHSIIOTCS Yepe3 OJMHAPHBIN MEKCTPOUYHBIN
WHTEPBAJI B TEKCTOBBIX pEIaKTOpaxX, 0e3 KpPacHOW CTPOKH, BBIPAaBHUBAHHUE IIO
neHTpy, mpudrom «TimesNewRomanCyry», kerns 12.

7. Hmozoseasa cmpoka 3aBepiiaeT TaOIUIly U pacrojiaracTcsl B KOHIE TaOIUIIbI.

8. Hucnoevle Oammvle 3aMUCHLIBAIOTCI C OIMHAKOBON CTEMEHBIO TOYHOCTH B
npeaenax Kaxaou rpadbl HA YpOBHE MOCIEAHEH CTPOKH TOKa3aTess; MPU STOM
00s13aTENIBPHO PA3psABl pacmoarath Moj pas3psAlaMu; Iejas 9acTb OTAENSACTCS OT
JpOOHOM 3amsATOM.

9. Ecnu Tabnuia 3aMMCTBOBaHa W3 JIUTEPATYPHBIX MCTOYHHUKOB, TO OOs3aTEIbHA
CChUTKA HA uUcmouyHuk Oannwvix. CChUIKA TOMEMIACTCS Cpasy IMOcie TaOJUIbI; B
TEKCTE JJAHHBIC CCHUIKA UMEIOT HyMEPAITHIO, OOIIYIO CO CCBUTKAMU HA PUCYHKH.

10. CHOCKHM BHYTpH TaOIUIIBI 0003HAYAOTCS TOJBKO «*.



11. Hymepayua tabnuil SBISETCS CKBO3HOW; B HOMEpE TaOJIMIBI COAEPKUTCS
HoMmep TiaBbl. Hampumep, ecnu TabnMia pacrlojoXKeHa B IjaBe 2 U UMEET
MOPSIAKOBBIN HOMED S5, TO HyMepalus Tabnuibl Oynet crnenytromei: « Tabmuna 2.5».
Odopmiienne niLtrocTpanui
Nnmtoctpanuu (deprexu, rpauku, AuarpaMmbl, CXeMbl) JTOJDKHBI PacloiaraTbest
HEIMOCPEICTBEHHO MOCJIe TEKCTa, B KOTOPOM OHHM YIIOMHHAIOTCSI BIIEPBbIE, WIH Ha
cienytouieil crpanuie. HazBanue pucyHka yKas3blBaeTCsl HEMOCPEICTBEHHO IOCIE
CaMOro pHUCYHKA.
Wnnroctpauuu ciaeayetT HyMepoBaTh apaOCKUMU LU(ppaMu CKBO3HON HyMepaluen.
Ecnu pucyHok onuH, To oH obo3Hauaercsi «PucyHok 1». CI0BO PUCYHOK M €ro
HAaUMEHOBAHUE YKa3bIBaeTCsl MocepeauHe cTpoku. [Ipu HEoOXOIUMOCTH PUCYHKH
MOTYT UMETh HAUMEHOBaHUE, KOTOPOE YKA3bIBAETCS Yepe3 THUPE.
Ha Bce wmmocTpanuu JOMDKHBI ObITh JaHbl cCbUlkM. VX crnenyer mnucaTh
CJIEIYIOIIMM 00pa3oM: «... B COOTBETCTBUH C PUCYHKOM 2.

Odopmienne ¢popmy.a

dopMyIbl PEKOMEHIYETCS pacrojaraTh MocepeIMHe CTPOK B TEKCTE, a B KAUECTBE
CHUMBOJIOB CJIeJTyeT TPUMEHSITh 0003HAYEHUS, YCTAHOBJICHHBIC COOTBETCTBYIOIIUMHU
CTaHJapTaMHU.

B konue ¢opmysn, HamuMcaHHBIX CHUMBOJIAMH, Pa3MEPHOCTh HE MPOCTABIISIETCS.
[Tocne BBIYMCIEHUS TPOCTABISAETCS pa3MEPHOCTh ONPEACIICHHON BETUYUHBI.
PacumudpoBka CMMBOJIOB M 3HAYE€HHSI YUCIOBBIX KOI(PQUIIMEHTOB, BXOIAIIUX B
dbopMyiy, noKHA OBITH MPUBENEHA HEMOCPEACTBEHHO MO QopMyioil. 3HaueHue
KaXI0oro cuMmBoiia (KodpduiuMeHTa) JalOT C HOBOM CTpOKM B  TOWM
MOCIIEJIOBATeIbHOCTH, B KakoW OHU mpuBeneHbl B (opmyne. [lepBas cTpoka
pacmuppoBKH NOKHA HAYMHATHCA CO CIIOBA «Tle» 0€3 JBOETOYMsS MOCJE HETO.
CrnoBo «rme» mmmryT Oe3 ab3arHoro orctyma. Bropas cTpoka pacmmdbpoBKU
Ka)XJI0TO CHMBOJIa JOJKHA HauMHAThCs Oe3 ab3amHoro orcryma (cM. mpumep) B
KOHIIE pacM(PpPOBKU 3HAUEHHUS KAXJAOTO CHUMBOJIAa JalOT 4Yepe3 3alsiTylo €ero
pPa3MEPHOCTh COKPAIIECHHO.

VYcnoBHbIe OyKBEHHBIC 0003HaYCHUS MEXaHUYECKUX, XUMUYECKUX,
MaTeMaTUYeCKUX W JPYTUX BEIWYMH, a TaKKe YCIOBHBIE Tpaduueckue
0003HauYeHUS JOJKHBI COOTBETCTBOBATH YCTAHOBJICHHBIM CTaHAAPTaM.
PazmepHOCTP OJHOrO M TOro ke IMmapamerpa B IpPEIeNiaX BCEU NOSCHUTEIBHOU
3alUCKH JOJKHA OBITh TOCTOSIHHOM (B OAHOM W3 YCTAHOBOYHBIX €IMHUIL
U3MEPEHU).

Bce dopmyns, ecnmu mx Oosiee OIHONW HyMEpYIOTCS apaOCkumu Iudpamu B
npenenax pasnena. Homep ¢hopMmyssl COCTOUT M3 HOMEpA pasfieia U MOPSAKOBOTO
HOMepa (GopMyJibl, pa3ieeHHbIX TOukoi. HoMep yka3bIBaloT ¢ MpaBoil CTOPOHBI
JUCTa Ha ypoBHE (hOPMYIIBI B KPYIJIBIX CKOOKaX.



__ Brxn=t
a=— (3.1)

rae Br - miaHupyeMblid TOJOBOM WM MECAYHBIM MpoOEr aBTOMOOWIIS JaHHOU
MapKH, KM;
N - KOJIMYECTBO aBTOMOOMJIEH JaHHON MapKu,
t - TPyIOEMKOCTh TEKYILIETO PEeMOHTa aBTOMOOMJISL U3 pacuera Ha 100 kM mpolera,
Yell. - 4.
[Ipu ccbuikax B TEKCTE MOSICHUTENBHON 3alMCKU Ha paHee HalKMCaHHYIO0 (Gopmyny
ee HoMep JaloT B CKOOKax, Hanmpumep: «...B popmyie (3.1).»

Odopmiienne JuTepaTypHbIX HCTOYHUKOB
K BeimyckHOM KkBanu@ukanuoHHOH pabote B (opme AUILIOMHOM paboThI
OpuUlaraeTcsi CIUCOK HMCIOJb3YEMbIX MCTOYHHUKOB, KOTOPBIM HCIIOJNB30BAJICS MPHU
HanMcaHuU pabOThI.
B crnucke kaxablii UCTOUHHMK O(opmisieTcss ¢ ab3alHOro OTCTYyNa B CIEAyIOIIeH
MOCJIEIOBATEIbHOCTU: HOMEP HMCTOYHUKAa apaOCKUMHM LHUPpaMH C TOYKOM, €ro
oubmmorpaduueckoe onucanue. (IIpumepsr OubaMOTrpaduUecKux oOnMUcaHUU
nyOJMKaIMi pa3HOro TUTIA TIPUBEICHBI HUKE).
Jlutepatypa pacmnonaraercss B andaBute (aMuiIMidi aBTOPOB W/WIM 3aryiaBUi
POU3BEACHUH (110 IEPBOM U MOCIEAYIOIUM OyKBaM).
OO0bexTaMu cocTaBieHHs] OMOIMOTpadUuecKoro ONUCAHUS SBJISIOTCS BCE BUIBI
JOKYMEHTOB Ha JIIOOBIX HOCHUTENSX — KHUTH, HOPMATHBHBIE MU TEXHHUYECKHE
JOKYMEHTBI, MUKPO(POPMBI, JIEKTPOHHBIE PECYPChI, COCTABHBIE YACTH JOKYMEHTOB.
Odhopmnenue ccolnok Ha UCNONB30GAHHBIE UCOYHUKU
B Texcre BBIMYCKHOW KBaTU(DUKAITMOHHOW 00s3aTENIbHO JOJDKHBI OBITH CCHUIKU Ha
UCIIOJIb30BaHHYI0 JuTepaTypy. Cchlika yKa3bpIBaeTCsl B KBAJPAaTHBIX CKOOKax C
OIHUM WJIM HECKOJIBKMMH HOMEpaMH HCTOYHUKOB. TOYKa B KOHIIE MPEII0KEHUS
cTtaBuTCA nocye ccbuiku. Hampumep: ... TekcT...[7].
Ecnu ucnons3oBanbl 1Ba u O60Jee MCTOYHMKA, TO B KBaJIpaTHBIX CKOOKaxX HOMeEpa
ATUX UCTOYHHMKOB 3alMCBHIBAIOTCS 4YEpe3 TOUKYy C 3amdaroid. Hampumep: ...TEKCT..
I5; 11].
[Ipn wucnonp30BaHUM LUTAT, B CCHUIKE YKAa3bIBAETCSA CTPAHHUIIA, COJEpikanias
naHHyro nuraty. Hampumep: «...uurarta...» [7, c. 132 ].
Ilpumeput dOudAUOZPAPUUECKUX OnUCAHUIL
OJHOTOMHBIE U3JIAHUSA
Knuzu c 00num, 08ymsa u mpemsa asmopamu
Kannpioun, FO.A. Ucropust Poccun : ydeb.mocodue / FO.A. Kangpibun. — M.:
Opucr, 2005. — 128 c.
Epuna, E.M. O6sryan noBosnkckux HemieB = SittenundBrauchederWolgadeutchen
/ K. Epuna, B. CanbkoBa; xynox. H. CtapukoB. — 3-¢ uza., nepepad. u gom. — M.:
I'otuka, 2002. — 102 c.




Aradonosa, H.H. TI'paxnanckoe npaBo : yue6.mocoobue / H.H. Aradonona, T.B.
borauera, JI.W. I'mymkosa ; moa o6m. pea. A.I'. Kannuna. — M. : FOpucr, 2002. —
542 c.

baxpanoB, H.C.Uucnennsie wmetonbpl :  yueO.mocobuwe mnsa  us.-mart.
cnenuansHocteit By3oB / H.C. baxsanos, H.II. XKunkos, I''M. KobGenbkoB. — M.:
®dwm3mataut; CII6 : HeBckuii JInamekt, 2002. — 630 c.

Knuzu c uemwvipoma u 601ee asmopamu

beiko, B.H. Hcropus Poccum : yue6.nmocodue / B.H. brixoB [u np.]. — CIIO. :
CIIGJITA, 2001. — 231 c.

3anucw noo 3aznaguem

[Tox 3arnaBueM ONMKMCHIBAIOTCS JIOKYMEHTBI, KOT/a aBTOp JOKYMEHTOB HE yKa3aH, a
Tak)ke COOPHUKH, CIPABOYHUKH U IPYTUE TOKYMEHTHI.

JHUMKJIONEeINYeCKNH Hpuandeckuii caoBapsb / noxa oour.pen. B.E.Kpyr-ckux.
— M.: UH®PA-M, 2007. — 368 c.

Poccuiickas ®Degepauusa. Koncturynus (1993). Koncruryuusi Poccuiickoit
®epnepanuu. — M.: Mapkerusr, 2001. — 32 c.

Coopnuku 0e3 oouiezo 3a2nasus

['unaposckuii, B.A.MockBa u mockBuuu; [{py3bs u Bctpeuu; Jlroau teatpa / B. A.
I'mnsposekuid. — M.: OKCMO-nipecc, 2001. — 638 c.

MHOI'OTOMHBIE N3IAHUSA (10KYMEHT B 11eJI0M)

I'mmmuyc, 3.H. Counnenus: B 2 1. / 3.H. 'unmuyc. — M.: Jlakom-kuaura: ["abectpo,
2001.

OmoenvHulit mom

Kazpmun,B./[. CipaBounuk momaminero Bpada. B 3 4. Y. 1. [lerckue 6one3nu / B.
. Kazemun. — M.: ACT: Actpens, 2001. — 503 C.

COCTABHBIE YACTHN JOKYMEHTOB

Cmambsa u3 KHU2u uiu 0py2020 pazoe020 u30aHus;

JlBunstaunoBa, I'.C.KoMIUIUMEHT: KOMMYHUKATHBHBIH CTaTyC WM CTPATEeTUs B
muckypee / I'.C. [IBunsanunoBa // ComuaibHas BIacTh s3blKa: cO. Hay4. Tp. —
Boponex, 2001. — C. 101-106.

Cmampsa uzcepuanvHo20 u30aHus, CIAMbA U3 2A3€Mbl

MuxaiinoB, C.A.E3na mno-eBpomeiicku: cucrema IIaTHBIX Jopor B Poccuu
HaxonuTCsA B Haudaln, craguu pa3Butus / C.A. MuxaiinoB // HezaBucumas ras. —
2002. — 17 urons.

CepebOpsikoBa,M.W1. [Iuonucuii He otmyckaer: [0 ¢peckax DepanoHToBa
MoHacThIps, Bomorox. o6m.] : Oecema ¢ gupekropom Myses Mapunoii Ce-
pebpsxoBoii / 3anucan KOpwuit Mensenes // Bek. — 2002. — 14-20 utons (Ne 18). — C.
Q.

Cmamus u3 ncypnana

Hecrepuyk, H.1. Onenka nmepcoHana kKak KIIOUEBOW MHCTPYMEHT €ro pa3BUTHUS /
H.W. Hecrepuyk, JI.A. Kopmuk // Jleasru u kpeaut. — 2007. — Ne 11 . — C. 48-52.
Pa3zoen, cnaea




Mansiii, A..BBenenne B 3akoHopatenbctBo EC / A. Manwiit / MHCTUTYTBI
EBpomneiickoro coroza: yue0.mocodue / A. Mansriii, Jxx. Kemnoenn, M. O'Heitn. —
Apxanrensck, 2002. — Pazn. 1. —C. 7-26.
['nazeipun, b.O. ABTOMaTH3AIMS BRIIOIHEHUS OTACNbHBIX oneparuii B Word 2000 /
b.3. I'nazsipun // Office 2000: 5 kH. B 1: camoyuurens / D.M. bepnunep, U.B. I'na-
3pipuHa, b.93. I'maszsipun. — M., 2002. —T'n. 14. — C. 281-298.
BUBJINOTPAOUYECKOE OIIUCAHUE JEKTPOHHBIX
NHOOPMAIIMOHHLIX PECYPCOB
DNEKTPOHHBIE PECYpChl — 3TO MaTepHalibl, 3aKOAUPOBAHHBIC Hjisi 00pabOTKU M
yNpaBJeHUs MMU C TOMOILIBIO KOMIBIOTEpA, BKIIOYas MaTepHualbl, TpeOyroliue
UCIIOJIb30BaHUS TOTIOJHUTEIBHOTO YCTPONCTBA, MOJKIIOYEHHOTO K KOMITBIOTEPY, a
Takxke pecypcsl MHTepHeTa.
bubnuorpaduyeckoe omnucaHue SIEKTPOHHBIX HMH(POPMALMOHHBIX PECYPCOB
npencTaBisieT  coO0OM  COBOKYMHOCTh  OuOmumorpauyeckux  CBEACHHH,
NO3BOJIAIONINX  HUJIEHTU(OUIIMPOBATH JJEKTPOHHBIM pPECypc, KOTOpBIE JIAalOT
BO3MOXHOCTb COCTaBUTH MPEJCTABICHUE O COJACPKAHMM, XapaKTepe, Ha3HAUCHHUH
pecypca, Bue GU3MIecKoro HOCUTENS U T.1.
[To pexumy nocTyna BeIIEISIOT PECYPCHI TOKAJILHOTO U YJAJIEHHOTO TOCTYIIA.
bubnuorpaduyeckoe omnucaHue 3IEKTPOHHBIX PECYpPCOB MOAYMUHACTCS OOIIMM
npaBWIaM CTaHAAPTHOTO OubiHorpadguyeckoro onucanus. OMHAKO CYIIECTBYIOT U
cnenupuyecKre dJIEMEHTHI ONMCaHus, TaKhe, Kak 001acTh BUAa U o0beMa pecypcea,
obnacTh (uzmueckoil xapakrepuctuku. O003HAYEHUE AIEKTPOHHOTO pecypca Kak
3HAYUTEIBHOTO KJacca JOKYMEHTOB OTpa)kaeTcsl B 00JIACTH 3arjaBus U CBEICHHI
00 OTBETCTBEHHOCTH.
Anekmponnvle pecypcel 10KAIbHO20 00CMyna
XynoxKEeCTBEHHAs OJHIMKJIONEAUs 3apyO0eHOro KIACCHUYECKOTO  HMCKYCCTBa
[OnexkTpoHHBINA pecypc]. — DJIEKTPOH. TEKCTOBbIC, Tpad., 3B. JaH.U MPUKIATHAS
nporp. (546 M6). — M. : bonbmas Poc.samuki. [u ap.], 1996. — 1 snextpoH, onT.
auck (CD-ROM).
Inexmponnvie pecypcet Hnmepuema
bubnmorpadudeckoe omucanue pecypcoB HHTepHETa CONEPKUT 00S3aTEIHHBIC
AJIEMEHTHI OMKCAHUs: aBTOp, J1aTa, Ha3BaHUE, TUIl IOKYMEHTA, IPyTHe TaHHbIE.
B ob6mactu npyrux JaHHBIX YKa3bIBaeTCS MOJHBIH ajpec s J0CTyna K
JAOKYMEHTY.
KopniopatuBubiii npoekt «MAPC» [DnekTpoHHbI pecypc]. — DIEKTpOH.JaH. —
M., [2006]. — Pexxum goctyma : // http://www.mars.udsu.ru. — [3ari. ¢ skpana].
Kpytuxun, .B. KopnopatuBHas aHanutrueckas 0a3a JaHHBIX CTaTEH: TPUHIIUIIBI
opranm3anuu [dnexktporHsiii pecypc| / U.B. Kpytuxun. — Dnexkrpon.nan. — M.,
[2005]. — Pexxum JocTyna: // http://rckk.ru/win/inter-
events/crimea2002/trud/sec1114/Doc25.HTML. — [3ari. ¢ skpana].

Odopmienne npuIoKeHU
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[Ipunoxxenue SBISIETCA 3aKIIOYUTEIBHON YacTbi0 padoOThI, KOTOpas HUMEET

JOTIOJIHUTENIbHOE, OOBIYHO CIIPAaBOYHOE 3HAYCHUE, HO SIBJISIETCS HEOOXOIUMOM Jist
00J1€€ TIOJTHOTO OCBEILIEHUS TEMBI.
[lo conmepxaHuio NTPUIOKEHUS MOTYT OBITh OYEHb Pa3HOOOpPA3HBI: KOIUHU
MOJIMHHBIX JOKYMEHTOB, BBIJEPKKU U3 OTUYETHBIX MATEpHUaJIOB, OTACIbHBIE
MOJIOXKEHUSI U3 UHCTPYKIUK U mipaBui U T.1. [1lo dopme OHM MOTYT MpEACTaBIATH
co00M TeKCT, TaOIUIbL, TPAPUKHU, KAPTHI.

B npunoxkenue He BKIIOYACTCS CIHCOK UCIIOJIB30BAaHHON JIMTEPATYPHI,
CIIPaBOYHBIE KOMMEHTAPUU U MPUMEUAHUsI, KOTOPBIC SBJISIIOTCS HE MPUIOKEHUSIMU
K OCHOBHOMY TEKCTYy, a 3JIE€MEHTaMH CIPAaBOYHO-COMPOBOAUTEIBHOIO amnmnapara
paboThl, MOMOTAIONIMMH TIOJIB30BATHCSI €€ OCHOBHBIM TeKcTOM. [lpunoxxeHus
0oOpMIISIFOTCS KaK MPOJIOHKEHUE BBITYCKHOM KBaTU(UKAIIMOHHOW pabOThl Ha ee
MOCJIEHUX CTPAHUIIAX.

Kaxmoe npunoxxeHue MOHKHO HAaYMHATHCS C HOBOM CTPAHMIIBI C yKa3aHUEM B
IpaBOM BEpXHEM YTy cioBa «IIpunoxenne» 1 UMeTh TEMAaTHYECKUI 3ar0JIOBOK.
[Ipu Hanmuuuu B paboTe OoJiee OJHOTO MPHUIOKEHHS UX CIEAyeT NMPOHYMEPOBATh.
Hywmeparust ctpanull, Ha KOTOPBIX JTAIOTCS MPUIIOKEHUS, JOJDKHA OBITh CKBO3ZHOM U
IPOJIOJIKATH OOIIYI0 HyMEpaIluio CTPAaHUIl OCHOBHOT'O TEKCTA.

CBsA3b OCHOBHOI'O TEKCTa C MPWIOKEHUSIMU OCYIIECTBIACTCS 4YE€pPe3 CCHUIKH,
KOTOpBIE YHOTPEOJIAIOTCS CO CJIOBOM «CMOTPH», OHO OOBIYHO COKpallaeTcs u
3aKiIovaeTcsi BMecTe ¢ mudpomM B Kpyrible ckoOku 1o Qopme. OrTpaxeHue
NPWJIOXKEHHSI B OTJIABICHUH PaOOTHI JIETTAETCS B BUIE CAMOCTOSTENbHON PyOPUKH C
MOJIHBIM Ha3BAHUEM KaXKJIOTO MPUITOKEHUS.

Odopmiaenne rpadpuueckoi 4acTu

KavectBo rpaduueckoil dacTh, BHENIHUN BHUJ YEPTEXKEH, JIETKOCTh W
0€30MM1O0YHOCTh UX YTCHHS] BO MHOTOM 3aBUCAT OT TOYHOTO COOJIIOICHHS TIPaBuI,
YCTAaHOBJICHHBIX B  CTaHJapTax EnnHOM  cuUCTEMBI  KOHCTPYKTOPCKOM
nokymenTtauuu (ECKJI).

Bce deprexu mpoekTa BBITIOIHAIOTCS ¢ TOMOIIBIO KOMITBIOTEPHON rpadyKu UK
rpaduTOBBIM KapaHaamoM. ToJIMHA CIUIONTHONH OCHOBHOM JIMHUM JOJIKHA OBITh B
npenenax 1 — 1,5 MM B 3aBUCHMOCTH OT BEJIUYHMHBI M CIOKHOCTU H300paxeHus, a
Tak xe oT (popmata ueprexa. Lludpol, OYKBBI U 3HAKU JOHKHBI OBITH OTYETIUBHI,
ux Hauepranue u pasmepbl coorBeTcTBoBaTh ['OCT 2.304-81. IlIpoekt
BBHITIONTHSCTCS Ha JUCTaX 4yepTexkHoil Oymarn gopmara Al (594 x 841) mo 'OCT
2.301-88 (oTOT opMar HPUHAT B KAUECTBE EIUHUIIBI H3MEpeHUs: oObeMa
rpadudecKkoil YacT AUIUIOMHOTO MPOEKTa). Pexomenayercs macmtad depTrexeid
1:1, Takx kak oH oOecne4ywBaeT Jydllee MPEACTABIECHUE O JEHUCTBUTEIbHBIX
pa3Mepax 3JeMEHTOB KOHCTpykmuil. [lpumenenwe npyrux macmraboB (1:2 wmm
2:1 mo I'OCT 2.302-88) B KaXJIOM KOHKPETHOM CIy4yae peIIaeTcsi CTyACHTOM
COBMECTHO C PYKOBOJIMTEJIEM MPOEKTA.

[lepeuenp o0s3aTenbHOrO rpadUyuecKoro Marepualia ykazaH B 3aJaHUMd Ha
JTUIIJIOMHOE TIPOEKTUPOBAHUE U BKJIIOUAET B CEOS:



1 muct. Pabounii uepTex neTanu U YepTeK 3arO0TOBKHU.
2 nmuct. biok-cxema TEXHOJIOTHYECKOrO IIpOoLecca HW3TOTOBIEHHS JAETalIU CO
cxeMaMu 0a3upOBaHUs U YCTAHOBKHU.

PabGoune deprexu netaned W 3aroTOBOK BBIMOJHSIOTCA B PYYHOU WIH
MalIMHHOM Tpaduke Ha JUcCTax yepTekHou Oymaru ¢gopmara Al (594x841) mo
'OCT2.301-88. Macmrab, kak npaBuio, BeiaepxkuBaetTcs 1:1. Jlns uzoOpaxeHus
JeTajgell W 3aroTOBOK MPOCTON (opmbl pazmepoM Oosiee 600 MM gomyckaeTcs
npuMeHeHue Maciurtada 1:2. Jletanu u 3aroTOBKH CJIOXKHBIX (OPM pa3MepoM MeHee
60 MM u3zo6paxarorca B Maciurade 2:1. K BbINOJHEHUIO YepTeka JeTall CTYIECHT
MPUCTYMAET MOCJe OTPAOOTKU €€ KOHCTPYKIIMM Ha TEXHOJOTMYHOCTh, TaK Kak B
mpoiiecce 3Toi pabOThl B 3aBOJICKME YEPTEHKH MOTYT OBITh BHECEHBI U3MEHEHUS U
UCIIpaBieHusd. UepTexu NeTanyd W 3aroTOBKM JAENaroT, Kak IPaBUJIO, Pa3leibHO.
Ueprex nokoBku, corsacHo ['OCT 7505-89, BBINOMHAETCA OTAEIBHO OT YEpTExka
JeTaau, YepTeX OTIIMBKHU JomyckaeTcs coBmeniath ¢ nocieanum (I'OCT 3.1125-
88).

Bremnee odopmiienune ueprexeid, popmar, pamka, popmMa OCHOBHOW HAJIIKCH,
HAaUMEHOBaHUE W 00O3HAYEHHE CaMOro JOKYMEHTa, 3alOJIHEHHUE OTACNBbHBIX Tpad
JIOJDKHBI cOOTBeTCTBOBaTh cTaHAapram ECKJI, mpuHsAThIM 00pa3iaM u mpuMepam.
KonnuecTBo nzobpakeHuii (BUI0B, pa3pe3oB, CEUSHUI) HA YePTEKE JOJKHO OBITh
MUHHUMAaJIbHBIM, HO BMECTE C TEM U JIOCTATOYHBIM [IJISl TIOJHOTO MPEACTABIECHUS O
peaMeTe.

Yeprexu netanu M 3aroTOBKU (C TEXHUYECKUMHU TPEOOBAHUSIMHU) TOJIKHBI
coliepKaTh BCE€ JaHHBIE, HEOOXOAUMBIE JJII U3TOTOBJICHUS , KOHTPOJIS U TTPUEMKH.
BrimonHstoTcss 0HU B cooTBEeTCTBUU ¢ TpeboBanusmu crangaptoB ECKJ (I'OCT
3.1125-88, 'OCT 7505-89, 'OCT 2590-88, 'OCT 8479-70).

Yeprex 3aroTOBKH pa3pabaThiBaeTCsl HA OCHOBAHHUH Y€PTEKa TOTOBOM JIETAJH C
Y4ETOM TMPUITYCKOB, JOIYCKOB W HAITyCKOB B TOM € MaciiTabe, KOTOPbI MPUHAT
JUIsT U300paKeHHs JIeTajdd: BBINOJHSIETCS B COOTBETCTBHH C TPeOOBaHUSIMU
crangaptoB ECKJI. KoHTyp 3aroToBku BBIYEPUMBAIOT CIUIOIIHBIMU KOHTYPHBIMU
JUHUSAMHU TI0 HOMHUHAJIBHBIM pa3MmepaMm. ['0TOByIO neTallb Ha 4epTeKe 3arOTOBKHU
HAHOCAT CIUIOIIHOW TOHKOW JIMHHWEW, JaBas JIMIIb HEOOXOJMMBIC €€ KOHTYPBHI,
HaTJIAIHO TIOKa3bIBAIOIIME HAJIM4YMe TMPUITYCKOB Ha o00pabotky. UwucioBbie
3HAQYEHUsI INPUIIYCKOB TaKXke [JalT Ha Yeprexe. BHYTpEeHHUH KOHTYD
o0pabaThIBaeMbIX TMOBEPXHOCTEH, a TaKkKE OTBEPCTHH, BMAIWH M BBITOUYEK, HE
BBITIOJIHAEMBIX B OTJIMBKE, BBIYEPUUBAIOT CIUIOLIHON TOHKOW JINHUEH.

Ha wueprexxax TOTOBOW JeTanw W 3aroTOBKH JOJDKHBI OBITh  yKa3aHBI
TEXHUUYECKHe TpeOoBaHus. TpeOoBaHUS, KOTOPbIE HE MOTYT OBITh BBIPA)KEHBI Ha
geprexe TpadudeckuM CrocoOOM, pacmlojararoT Ha €ro Ioje HajJ OCHOBHOU
Haganuceio. [Ipm 3TOM fJaroTcs TeXHWYECKHe TpeOOBaHMS, TMPEAbIBISEMBIC K
MaTepualry JIeTalau, TEPMHIEeCKOW o0paboTKe, KauecTBY MOBEPXHOCTEH, pa3Mephl,
npefeibHble  OTKJIOHEHUS pa3MepoB, (QOpMbI, B3aUMHOTO  PACIIOJIOKEHUS



noBepxHocTel (ecnu He yka3aHbl Trpaduueckn) u Ap. llopsgox HaHeceHHs
TEXHUYECKUX TpeboBaHuM Ha uyepTexe pernamentupyercs 'OCT 2.316-88.

JI71s1 3aroToBOK (ITOKOBKA, IITAMIIOBKA OTJIMBKA) YKa3bIBAIOTCS TEPMOOOpPaOOTKa
U TBEPIOCTh JONYyCKaeMas BEJIIMYMHA OCTATKOB 3ayCEHIla, CIOCO0 OYMCTKHU
MOBEPXHOCTH, TJyOMHA BHEIMIHUX Je(eKToB, AedekTbl (OopMbl  (CIABH,
AKCLEHTPUYHOCTh CEYEHUH M OTBEpCTUM, KpUBHU3HA WM CTpeja mnporuoa,
CMENIeHUE CTEPXKHEH) U Jpyrue MpoCTPAaHCTBEHHBIE MOTPEUTHOCTH, IPUHSTHIE TIPH
pacyere MPUIyCKOB HA MEXaHUUYECKYI0 00paboTKy.

B caywae, korga uepTexku — TOTOBOW JETalld W 3arOTOBKU COBMEIICHBI,
TEXHUYECKHE TpeOOBaHMsS MNUIIYTCS pa3fenbHo. B rpade ocHOBHOW Haamucu
yeprexa 3aroTOBKM  HAJ] HAMMEHOBAaHMEM  JIeTald  CJEIyeT  MHCaTh:
...TIOKOBKA. .. WJIH. ...OTJIMBKA... B cilyyae COBMEIIEHHOIO BBHITIOJIHEHUS YEpTEKeH
JeTaId M 3arOoTOBKM KOHTYpP JETajlid BBIYEPUMUBAIOT CIUIOMIHBIMH OCHOBHBIMU
JUHUSMU, a TIPUITYCKH - CIUIOIIHBIMU TOHKMMU JUHUSAMHU. [Ipu 3TOM HanpaBieHus
IITPUXOBKM TMPUITYCKOB, MOMANAIOIMIMX B pa3pe3bl WM CEUEHUs, MPUHUMACTCS
OJINHAKOBBIM C HANpaBJIEHUEM IITPUXOBKH, MPUMEHEHHOMN ISl ATHX K€ Pa3pe3oB U
ceuenuit neranu. [lpunmycku, He mnomagarouide B pas3pe3bl WIM CEUYECHHsS, HE
ITPUXYIOTCS.

Korma mpunyck Ha 00paOOTKy pe3aHHeM OJHO3HAYHO OMNPENESETCS OJIHUM
BUJIOM WJIHM pa3pe3oM, HET HaJ0OHOCTH HAHOCHUTH €ro M300pakeHue Ha Apyrue
npoeKuu. B nummoMHOM mpoekTe Uik HarIsIAHOCTH TEXHOJIOTHYECKUEe Omepaluu
WIH TIepexopl U300paxaroTcs Ha JIMCTax deprexHoi Oymaru gopmarom A 1 B
BUJIE ACKU30B 00paboTku. Ha 3TuUX nucTax NpUBOAATCS OCHOBHBIE ONEpPALUH
TEXHOJOTUYECKOTO Tpoliecca.

Ocku3bl 00paOOTKM JIODKHBI OBITh BBIMOJHEHBI € HEOOXOJIHUMBIM YHCIOM
NPOEKIM, BUIOB U Pa3pe30B; B HUX JOJKHBI OBITh MOKa3aHbl yCTPOMCTBA IS
YCTAaHOBKU PEXYIIUX HWHCTPYMEHTOB Ha BBIIECPKUBAEMBIE pa3Mepbl U IS
orpaHuYeHus UX xoja. Ha deprexe moka3bIBalOTCS KOHCTPYKTHUBHBIE DJIEMEHTHI
IPUCIIOCOOJICHU, O0OCECIEeUMBAIOIIUX YCTAaHOBKY 3aroTOBKM B TpedOyemoe
MIOJIO’KEHHUE.

KoncTpykius neranu Ha yeprexe JOJKHA COOTBETCTBOBATH KOH(UIypalu,
MOJyYeHHOW B IMpolecce 0oOpadOTKM Ha JaHHOM Omepaluud WM Hepexofe.
OOpaboTaHHbIE TOBEPXHOCTH JI€TAIM BbIUEPUMBAIOTCS JIMHUEH yABOEHHOI
TOJIIIMHBL.  YKa3bIBAIOTCS OINEpPALMOHHBIE W HACTPOEYHBIE pa3MeEpbl, HX
IIpEIeNIbHBIE  OTKJIOHEHMS, IapaMeTphbl IepoxoBaTocTh. IIpenmodyTurenbHbIN
MacmTab uzooOpaxkenus 1:1. Jlns menkux netaneit (yacoBoe, mMpuOOPHOE U APYTrHUe
MIPOU3BOJCTBA) MACIITad MOXET ObITh YBEJIMUYEHHBIM, a JJIsi KPYMHBIX KOPILYCHBIX
U JApYTHX JeTalled yMEHBIIEHHbIM (B OTAEJIBHBIX CIy4YasX JOIyCKaeTcs
MIPOU3BOJIBHBIN MacIITao).

Pexymuii ”HCTpYMEHT, TPUMEHSIEMBIM HA JAaHHOM NEPEXO0JI€, BBIUYEPUUBACTCS B
KOHeuHOM mnojoxeHuu. [lokaspiBatoTcs paboume JBHXKEHHS 00pabaTtbiBaeMoit
JETAJIA U PEXKYIIEro HHCTPYMEHTA.



Ha nucrte BblYepuuBaeTCs U 3alOJHSETCS IITaMI C OCHOBHOM HAAMHUCBHIO U
TEXHOJOTHYECKas Tabauua , coepralias Cieayrouue CToJI0b: HOMEp Onepaliu;
HOMEp TO3UIIHUM, TMEPEXO0JIOB; OOOPYIOBAHHE; PEKYIIUNA HHCTPYMEHT; PEKUMBI
pe3aHus (CKOpOCTb Kpyra, CKOpPOCTb J€Talld, I[ojJada IMpoJoJibHas, Iojaaya
nornepeyHas, riyOrHa pe3aHus v Jip.).

Ha sckuzax 06paboTku u3enne nmokasbiBaeTcsl 0043aTeIbHO B TOM OJIOKEHUH,
B KaKOM IMPOXOJUT YKa3aHHYIO B 3TOM JOKyYMEHTEe 0O0paOOTKy, U B TOM BHUJE U C
TEMHU pa3MepaMH, KOTOPBIE MPUOOPETAET MOcje ee OKOHYaHUs. JaeTcst TONBKO TO,
YTO HEOOXOAMMO JJIsi OCYLIECTBICHUS JAHHOM TEXHOJIOTMYECKOW Olepauuu Wid
nepexoja — TEXHOJOoruueckue 0a3bl, MECTa, HAMNpaBJICHUS U BUIbI 32KHMOB,
pasMepbl ¢ MPEeNeNbHBIMU OTKJIOHEHUSIMHU, IIEPOXOBATOCTh IMOBEPXHOCTEH U
TexHu4deckue TpeboBaHus. Ha sckuzax, BXOASIIMX B COCTaB rpadUueckoil 4actu
poeKTa (Ha 4epTexkHBIX JUcTax GopmaroM A 1), ajisi HArJISAHOCTH MPUBOJIUTCS
YIOPOIIEHHOE H300paKEHUE PEXKYIIUX HHCTPYMEHTOB B TOJOXCHUW OKOHYAHUS
00paboTku. [Ipy MHOTOMHCTpYMEHTATLHONH 00pabOTKE HA ONEPAllMOHHOM JCKHU3E
JIOJDKHBI OBITh TIOKa3aHbl BCE PEXYIIME HWHCTPYMEHTbI B TOM PAaCIOJIOXKCHUU
OTHOCHUTEJIBHO JIPYT JIpyra u oOpadaThIBAa€MOM JIeTalid, B KAKOM OHU HaXOJATCS B
HaJaJKe B KOHEUHBII MOMEHT pe3aHus. Ha omeparimoHHbIe 3CKU3bI MacIITaObl HE
yctaHoBlieHbl. HeoOxoammoe KOJIM4ecTBO U300pakeHUW (BUAOB, pa3pe3os,
CEYEHUN M BBIHOCHBIX 3JIEMEHTOB) Ha ONEPALMOHHOM 3CKH3€ yCTaHABIMBAECTCS U3
ycloBUsl o0OecreueHusl HarJIsiIHOCTH W SICHOCTH H300pa)keHusi oOpabaThiBaeMbIX
NOBEPXHOCTEN WJIM [JIs yKa3aHUs B3aUMHOIO pACHOJIOKEHUs JeTajed u
COOPOYHBIX €TUHUIL B U3/ICTTUH.

OO6pabatpiBacMble TOBEPXHOCTH CJEAYET OOBOAHWTH CIUIOIIHON JIMHHUEH
ynBoeHHoi Ttommuabl o ['OCT 2.303 — 88. Ha omepanmoHHBIX 3CKH3aX BCe
pasMepbl 00pabaThIBA€MBIX TMOBEPXHOCTEH U BBIACPKUBAECMBbIE TEXHUYECKUE
TpeOOBaHUs YCIOBHO HYMEpYyrOT apabckumu nudpamu. Homep mnoBepxHOCTH
IPOCTABIISIIOT B OKPY>KHOCTH JIMAMETPOM 6-8 MM M COEIUHSIOT C pa3MEpHOM
nunuen. [lpu 3TOM pasMepbl W TIpeAcibHBIC OTKIOHEHHsS OOpadaThIBaeMOM
NOBEPXHOCTH B COJIEP’KaHUU OIEepalny (MIepexoaa) He YKa3blBatOTCS.

3.4. TpeOoBaHHSA K COJAEP:KAHUIO Pa3/IeJIOB PACYETHO — MOSICHUTEJIbHOM
3aMUCKH

Onuncanue KOHCTPYKIUHM 1eTAJTH
DTOT pa3aen AOJKEH COAECPKATh ONMUCAHUE HA3HAUYECHUS U YCIIOBHM pabOThI
W3JIeTTUH 3aJJaHHOM J1eTainu, 0030p M aHaliu3 KOHCTPYKIIMKA MalluH, MpuOOpOB WU
OTHIENIbHBIX COOPOYHBIX €IMHMI], HWHCTPYMEHTAa WU JPYyroro o0beKTa
MIPOU3BOJCTBA.
Ecnm numiomMHoe 3aiaHue mpeaycMaTpUBaeT KOHCTPYMPOBAHUE HHCTPYMEHTA
Uit 00paOOTKHU OIpEJEICHHbIX JeTaliell Ha JaHHOM CTaHKe, TO JAUIUIOMHHUKY



MPEAOCTABISAETCS UHUIIMATUBA CAMOCTOSTENIBHO BHIOPATh KOHCTPYKIIUIO PEXKYILIETO
MHCTPYMEHTA, PACKPBIB B 3TOM pa3jiesie MOSICHUTEIbHOMN 3aliCKU CYIIECTBYIOIINE
KOHCTPYKIIMM aHAJIOTUYHBIX MHCTPYMEHTOB, a TaK e MPOU3BECTH HEOOXOIUMBIE
pacyeTbl KOHCTPYKIHMHU (Tra0apuThl, 3JIEMEHTHI KPEIUICHUS, T€OMETPUUYECKHUE
napaMeTpsl u T. 1.). Ecu numioMHoe 3aianue BbIIaHO B BUJIE paboUdero ueprexa
JeTadu MAaIllUHbI, MpUulopa, PEXKYLIEro WM HU3MEPUTEIBLHOTO HHCTPYMEHTa, TO
JTUTIJIOMHUK MOXKET OTPAaHUYUTHCS BBITIOJHEHUEM OOIIETO BHUIA 3aJJaHHOTO U3/ETus
C HEOOXOIUMBIM KOJUYECTBOM BHUJIOB, pa3pe3oB U ceueHuil. WMzgenue
BBIUEpUMBAETCA B pabodeM ToJIokKEeHWH B Macmrtadbe 1:1 B COOTBETCTBUU C
tpeboBanusamu ECK/I.

[Tpu HEOOXOAMMOCTH BBITIOJIHEHUSI COOPOYHOTO YepTekKa K HEMY MpUiIaraeTcs
cienuuKaus C MEPEUUCICHUEM BCEX JeTajled M YKa3bIBAIOTCS TEXHUYECKUE
TpeOOBaHUSI.

B nosicHuTenpHO# 3anucke NpUBOAATCS MOAPOOHOE ONMKMCAaHUE JeTaH, €€
AKCIUTyaTallHIOHHOE Ha3HAYCHUE M JEHCTBHE B U3JeIUHU, 0OOCHOBaHHE BBIOOpA
Marepuasa, ero MeXaHWYeCKUX CBOWCTB, TEPMHUECKON OOpabOTKH, XUMHUYECKOTO
COCTaBa, PacyeT HCIOJHUTEIBHBIX pa3MepoB U Jp. PexomeHmayeTcss mpous3BeCcTH
0TpabOTKYy KOHCTPYKIIMH JCTAIH Ha TEXHOJIOTHYHOCTb.

[IpuBeneHHbIC XapaKTEPUCTUKU JIOJDKHBI CITYKUTh UCXOHBIM MaTEPHAIOM JIJIst
BbIOOpa METO/1a TTOJTyYEeHUSI 3aTOTOBKH U Pa3pabOTKU TEXHOJIOTHYECKOTO Ipoliecca.
AHajn3 padovero yeprexa

CTyneHT MOoJKEH MPpOaHAIM3UPOBATh KOHCTPYKTOPCKUN YEPTEK U OMPENeTuTh
JOCTaTOYHOCTh YHCIA TPOEKIUH CEeUeHUid, pa3pe30oB, OLEHUTh IPOCTAHOBKY
pa3MepoB U TMpENeNbHBIX OTKJIOHEHHM, JOMYyCKH (QOPMBI W PaACHOJIOKEHHUE
MOBEPXHOCTEH, COOTBETCTBME TOUHOCTH MOBEPXHOCTH U IIEPOXOBATOCTH.

JIoCTaTO4HOCTh TPOCTAHOBKH Pa3MEPOB OMPEAEISIOT ITYTEM MBICICHHOTO
NOCTPOCHHS JE€TaIM, AHAJIOTMYHO TOMY, KaK JTO JellaeT KOHCTPYKTOP IIpH
BBITIOJTHEHUHU YepTexkKa.

[Tpu HEOOXOAMMOCTH CTYJIEHT BHOCUT U3MEHEHHUSI B KOHCTPYKTOPCKUN YEPTEXK,
T.€. YCTPaHsET HEIOCTATKA KOHCTPYKTOPCKOMW MOATOTOBKY MTPOU3BOJICTBA.

[locne aHann3a KOHCTPYKTOPCKOrO 4YepTeka W BHECEHHBIX W3MEHEHHU CTYJEHT
o opMIISIET YePTEXK JIeTaIN, KOTOPBIA BKIIOYAET B CeOsl ClIeayIOIIee:

- HEOOXOIMMOE YHCIIO TPOCKITUI, pa3pe30B, CEUCHUM;

- IOCTaTOYHOCTh MPOCTAHOBKU Pa3MEPOB, MPEIEIIbHBIX OTKJIOHEHUH;

- TOTYCKH (POPMBI M PACTIONOKEHUS;

- 0003HaueHue mepoxoBaTocTH moBepxHocTH o 'OCT 2789-73;

- MaTepual JIeTalu;

- TBEPAOCTh PAOOYNX MOBEPXHOCTEH JIETAH, BUJI TEPMUIECKON 00pabOTKY;

- TOYHOCTh 00OPAOOTKHU CBOOOHBIX MTOBEPXHOCTEH.

Jns cnenuduueckux neraneid MOTYT OBITh YKa3aHbl M JPyru€ TEXHUYECKHUE
TpeOoBaHUsA  (Hampumep, JAOMYCTHMAas BEJMYMHA HEYPaBHOBEIIEHHOCTH Macc,



JABJICHUE M BpEMsl BBIICPKKU MPU KOHTPOJE TE€PMETUYHOCTH, BHUJI TOKPBITHS,
TpeOOBaHUA K KAYECTBY IIOBEPXHOCTHOI'O CJIOS U JIp.)
Pa3padoTKa TeXHOJI0rH4eCcKOro 4eprexa

Ilepen HavanoM pa3pabOTKM  TEXHOJIOIMYECKOrO  Mpolecca  CTYIAEHTY
HE0O0X0auMO O(OPMUTH TEXHOJIOTHYECKU uepTexx neranu. [lpu pazpaborke
TEXHOJOTMYECKOTO YepTeka H300paxaroT AeTalb 0e3 pa3MepoB U TMPOU3BOAST
MPUCBOCHHE HOMEPA KaXA0W MOBEPXHOCTH, OJJIEKAIIEeH 00paboTKe, ClaeayoUUuM
0o0pa3oM: paccTaHOBKAa HOMEPOB IMOBEPXHOCTEH AeTaneil MpOU3BOAUTCS MPOTHUB
4acOBOM CTPEJIKM, HAUMHAsA C KpailHEro IMpaBoro TOpLa.

HymepyroTrcst Bce MOBEpXHOCTHM JeTand, Kak Obl Majna HM Obula HX
OpOTSKEHHOCTh ( pHC. 1)

10
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Pucynox TexHOJIOTHYECKHN YepTex

[Ipy Hanmuuuu Ha TOBEPXHOCTH JETadu pPa3JIUYHBIX CBOWCTB (TOYHOCTH,
IIEPOXOBATOCTH, TEPMOOOPAOOTKH U T. J1.) KAXKABIA YJACTOK PACCMATPUBACTCS KaK
OTJAEJIbHBIN 3JIEMEHT, KAXKJA0MY NPUCBAUBAETCS OTIACIbHBIM HOMED.



CnoxxHble KOMOMHHUPOBAHHBIE MOBEPXHOCTH J€TalH, oOpadaTblBa€Mble OJIHUM
KOMOMHUPOBAHHBIM HHCTPYMEHTOM (CBEPJIOM, Pa3BEPTKOM, (haCOHHBIM pE3IOM,
HUTH(QOBAIBHBIM KPYroMm), IMpU TMOJATOTOBKE YepTeXa OOBOAATCS ITYHKTHPHOMH
JUHUEH, KOMOMHUPOBAHHON MOBEPXHOCTH MPUCBAUBAETCS OJUH HOMEpP B 0OIIEM
MOPSJIKE.

HapyxHble 1 BHYTpEeHHHUE TalTeNIM HYMEPYIOTCS TOJBKO B TOM cCllydae, Korja
OHM 00pa0aThIBAIOTCA OTAEIBHO.

B 3akmtouenune pabouuii yepTex M TEXHUYECKHUE TPeOOBaHUS MPUBOAAT K BULY,
yI0OHOMY Ui pa3pabOTKH TEXHOJIOTMYECKOI0 Mpoliecca.

CTyleHT OLEHMBAET COCTOSTHUE KaXKIOW MOBEPXHOCTHU JETall M BCE CBEIACHHS
CBOAUT B Ta0OnuIly (Tadm. 1).

Tabmuma 1 - CocTostHrEe MOBEPXHOCTH JETaln

HomMuHanbeHbI1I o o Hony [ITepox TBepno I1

pasmep ny ny CK 0BaToOC CTh p

MOBEPXHOCTH, MM CK CK pacrtio Th MOBEPX "
Ha do J0XKe MOBEPX HOCTH M
pa3 pM HUS HoCcTHR e
Me Bl Tp, a, MKM q
p To, MKM a
Tp, MK H
MK M u
M s

Hapyxuas 63 3/5 - 6,3 Hs180

IocKas 0 ..220

TOpLIEBas

Hapyxnas, 54 27 - 6,3 He180

HWIMHAPUYECKas ..220

Oﬂpenenelme THUIIA IIPOU3BOACTBA

Tumsl TPOU3BOJICTB W COOTBETCTBYIOIMIME MM (OPMBI OpraHu3allu TPyIa
ONPEAEIAIOT XapaKTep TEXHOJOTHYECKUX ITPOLECCOB U UX mocTpoeHue. [loatomy
Iepel HayajaoOM TEXHOJOTHMYECKOrO MPOSKTUPOBAHUS YCTAHABIMBAKOT THII
MPOU3BOACTBA — E€IMHUYHOE, CEPUMHOE WM MaccoBoe. Turm mnpou3BOACTBA
ompejieNsieTcsl HOMEHKJIATYpol © o0beMaMu BBITyCKa u3Aenuil  (TOJ0BOM
MIPOU3BOICTBEHHON TPOrpaMMOi ), UX MacCOi U radapuUTHBIMHU pa3MepaMHu, a TAKKE
JIPYTUMU XapaKTePHBIMU NMPU3HAKAMU.

MaccoBoe Mpou3BOICTBO XapaKTEPU3yeTcs Y3KOM HOMEHKIATypOi U OOJIbIINM
00bEMOM BBIITyCKa U3/IETTUH, HEIPEPHIBHO U3TOTABIMBAEMbIX UM PEMOHTUPYEMBIX
B T€UEHUE MPOJIOJLKUTEIBHOrO BpeMeHu. Ha kaxxqom pabouemM MecTe BBINOJHSIOT,



KaK TMpaBUjo, MO OJHOM 3aKpeIruieHHOM 3a pabouuM onepanueil. Takoe
MIPOU3BOJICTBO OCHAILAIOT PEUMYILECTBEHHO criequanbHbIM u
CHEUUANIU3UPOBAHHBIM ~ 00OpPYJOBaHUEM,  pACMONAralOIIUMCs B MOPSAKE
BBINIOJIHEHUS TEXHOJOTMYECKUX ONepanuii, B QopMe MNOTOYHBIX JIMHUH.
[IpuMeHsI0T ~ BBICOKONIPOM3BOJAUTENbHbBIE  CHEUUATbHBIE  HUHCTPYMEHTH U
npucnocobsnienus.  Ilupoko  BHEApPSIOTCS  CpeACTBA  MEXaHU3AMH U
aBTOMAaTH3allMU: KOHBEWepa pOTOpHbIE W aBTOMATHYECKUE JMHUU, B TOM YHUCIE
MePEeMEHHO-TTIOTOYHBIE aBTOMaTHYECKHE JMHUH, COCTaBJICHHbIE u3
POOOTOTEXHUYECKUX KOMIUIEKCOB, yrpaBisieMblx DBM, u ap.
Onpenenenue Tuna NpPOM3BOJICTBA MTPOBOJAT, OEPst 32 OCHOBY TadapuThl, MacCy

U TOZ0BOM 00bEM BBINTYCKA U3/IEIHs, TPEAYCMOTPEHHOIO JUIIOMHBIM 33/JaHUEM.
OT mpaBWIBHOrO BHIOOpAa THIA TMPOM3BOJCTBA 3aBHCUT KayeCTBO BCETO
JUIUIOMHOTO TpoeKTa. Tun NpOU3BOJCTBA W COOTBETCTBYIOIIME €MY (OpPMBbI
OpraHu3aluy TpyJa OMNPENESIOT XapaKTep TEXHOJOTMYECKOro Ipolecca U ero
IIOCTPOEHHUE.
B cootBerctBun ¢ I'OCT 3.1108-74 oaHOW W3 OCHOBHBIX XapaKTEPUCTHK THUIIA
OpOM3BOJICTBA  siBNIsieTcs  KoadduumeHt  3akpervieHuss  omepamuii K30,
MOKA3bIBAIOIINI OTHOILIEHUE YKCIIAa BCEX PA3JIMYHBIX TEXHOJIOTMYECKUX ONEpaluii,
BBITNIOJTHSEMBIX B TEUEHHE MECAIIA, K YUCTY pabO4nX MECT.
[Ipy BBHINOIHEHUM JUIUIOMHOIO NIPOEKTa HCHOJIB3YIOT 0OoJjiee YHpPOLIEHHbIE
dbopMyIIBI:
K30 =N/Pp; (1)
rie N -o0mee 49ucIO pa3IWYHBIX OINEpaluil, BBIIOJHAEMBIX B TEYEHHE
KaJICHAApPHOI'O BPEMEHU;
Pm -uniciio pabo4ynx MecT (CTaHKOB), Ha KOTOPBIX BBIITOJIHAIOTCS 3TU ONEpalHH.

Tunsl  NPOM3BOACTBA  XapaKTEPU3YIOTCA  CIECAYIOUIMMU  3HA4YCHHSIMU
K02()PUIIMEHTOB 3aKPETUICHHS OTICPAITHIA:

Tun npousBoIcTBA K,
MaccoBoe 1
Cepuiinoe:
KPYITHOCEPUHUHOE Cs.1 10 10
cpeaHecepuitHoe «10» 20
MEJIKOCEPHUITHOE «20» 40
Enunnunoe 40

J1y1st MaccoBOTO MPOW3BOACTBA KOA(PGUIIMEHT 3aKperuieHus onepanuiikKs.o. = 1.
CepuiiHOEe MPOU3BOJACTBO XAPAKTEPU3YETCS] OrPpaHUYEHHONW HOMEHKIATypou
U3/, W3TOTOBJISIEMBIX TMEPUOAMYECKH TOBTOPSIOIIMMHUCS MapTusiMu. B
3aBUCUMOCTHU OT Pa3MepoOB MapTHil pa3nuyaroT MEJIKOCEPUINHOE, CPEIHECEPHUITHOE U
KpynHocepuiitHoe  mpousBojacTBa. KoaddumumenT  3akpersieHus — onepanui



IIPUHUMAIOT PaBHBIM: JUISI MEJIKOCepuiHOro mpousBoactsa Kz.o. = 20-40; mid
cpeanecepuitnoro K3z.o = 10-20; nns kpynnocepuiinoro Ks.o =1-10.

B eguHMYHOM NPOU3BOACTBE, XapaKTEPU3YEMOM IMIMPOKONW HOMEHKIATYPOU
U3rOTOBIIIEMBIX HW3JE€IMA M MalbiIMU OOBEMaMHU BBINYCKA, KOI(P(UIHUEHT
3aKperIeHUs ONepaluii He periiaMeHTUPYeTCsl.

Pacuer ko3(dduuumenta 3akpersieHus omnepauuiiK3.o. 1o mnpeaBapUTEIbHOMY
pa3pab0TaHHOMY TEXHOJOTHUYECKOMY TMPOLECCY AN CEPUITHOro MPOU3BOACTBA
MO>KHO MTPUBECTU HA IPUMEPE.

Ha yuactke u3 22 ctaHkoB paznu4HbeiX TUNIOB Cp.TOK, Cp.CB U T. A. pPABHOMEPHO B
TedeHue Mecsia odpabateiBatoTcs 12 TumnopasmepoB aetanet (mal = ma2 =... =
mal2 = 12) npu creayromeM KOJIMYeCTBE 3aKPEIJICHHBIX 32 HUM OIepaluii moy;
Cp.Tok=6; moja.tok =2 ; Cp.3y6=5; moa.3y6=1 ;

Cp.cB=2; moa.ce=1 ; Cp.p=1;mon.p=1;

Cp.pp=4; moxa.bp =2; Cp.mn=4;moa.muun=3;
_ 12(6242:14+424514+1-14+4:3) _

K =219

6+2+4+5+1+4
Torna koadunmenT 3akpermieHus oneparuii Oyaer paed K= 21,9,

YTO COOTBETCTBYET MEJIIKOCEPUUHOMY ITPOU3BOACTRY.

N3rorosnenue aeranedt wiM U3ACIMN MapTUSIMU - XapaKTepHass OCOOCHHOCTh
CEpUUHOro TUMa Mpou3BOACTBa. [IpoM3BOJACTBEHHAs] MApTUsl - TPyMla 3aroTOBOK
OJIHOTO HAMMEHOBAHMSI U TUIIOPa3MeEpPa, 3allyCKaeMbIX B 00pa0OTKy OJTHOBPEMEHHO
WIN HENPEPBIBHO B TEUEHUE ONPEACIICHHOTO MHTEpBaJia BpeMeHu. OrnepaunoHHas
napTys MPOU3BOJICTBEHHAS TAPTHUSI WIIM €€ YacThb, MOCTYMaroIIas Ha paboyee MeCTo
JUISl BBITIOJTHEHUSI TEXHOJIOTMYECKOM omnepanuu. [Ipu nmpoekTUpoBaHUU CEPUITHOTO
IPOU3BOJACTBA JUINIOMHUK MPOU3BOAUT pPACUET pa3Mepa ONEpPaluOHHON HapTHU
JeTajei, y4uThIBasi MPU 3TOM, YTO OT 3TOrO0 pa3Mepa 3aBUCAT HOPMBI IITYYHO-
KQJIbKYJISIITAOHHOTO BPEMEHHU Ha OMNEPAIMI0, & TaK XK€ PsJ BAXKHBIX TEXHHUKO-
HSKOHOMHYECKHUX TMOKa3aTeieil: Ko UIIMEHT HCIOIb30BaHUS MeETalljia, CTeNeHb
MCIIOJIb30BAaHUS CIEIMAIM3UPOBAHHOTO 00OPYI0BaHUS U OCHACTKH, KBaTU(UKAIIMU
pabouux M T. 1.

VYBenuueHue KOJIMYEeCTBa JEeTajed B ONEPAlUMOHHOM IAPTUM  SBISIETCA
MOJIOKUTEIbHBIM (DaKTOPOM, TaK KaK C MOBTOPEHHEM OJHUX U TEX K€ MPHEMOB
paboThl BO3pacTaeT HaBBIK pabouero, a, CIEIOBaTEIbHO, pPACTET YPOBEHBb
MPOU3BOIUTENHLHOCTH Tpyna. Kpome Toro, dem Ooibllie OmNeEparoHHas MapTHs,
TEM MEHBUIE MOATOTOBUTEIBHO-3AKIIOUUTEIBHOE BPEMsI, MPUXOIAILICECS Ha
KXY J€Tajlb, MEHBIIE IITYYHO-KAJIbKYJISIIUOHHOE BpEMs Ha ONEPALUI0O U HUXKE
ce0EeCTOMMOCTb JIETaJIN.

C napyroil CTOpOHBI, HEOINpPABIAHHOE YBEIMYEHUE pa3Mepa OMNepallMOHHOM
MapTUM OTPULATENBHO CKAa3bIBAETCA HA NPOM3BOJICTBEHHOM Mpolecce —
YBEJIIMYMBAETCS HE3aBEPIIEHHOE MPOU3BOJACTBO, PACTYT IUIOLIAJAN, 3aHSTHIC
IIEXOBBIMU U MEXOTICPAIIMOHHBIMH CKJIaJIaMH 3aTOTOBOK U JeTalield, © 000pPOTHHIC
CPEACTBa, YMEHBIIAETCS UX 000PaYNBAEMOCTb.




Jlist onpenenenysi ONTUMAIBHOTO pa3Mepa ONEpalMOHHON MapTUU CYIIECTBYET
HECKOJBbKO (pOpMYII, MPEAJIOKEHHBIX pa3HbIMU aBTOpamu. Ho BBUIY OTCYTCTBUS B
HAaYaJIbHOM CTaJuu MPOECKTUPOBAHMS JAHHBIX O 3HAYEHUSX BXOJALIMX B HUX
napamMeTpoB M 3aTPYJHEHUH, BCTPEYAIOMIMXCA Yy JUIUIOMHUKA TpU HX
OINpEJIETICHUH, pa3Mep ONEPaAlMOHHON MapTHH JAeTajed B IITYyKax ONPEAENSIIOT MO
CJeYIOIIEH ynpoImieHHo# dhopmyiie:

n = Nt/Dy, (3)

raie N — KOJMYECTBO JAeTajied OJHOTO HAaMMEHOBaHUS U pa3Mepa B T'OJOBOM
o0beMe BBIMyCKa U3/ACIHM, IIT.;

t — HeoOXOoAUMBII 3amac 3aroTOBOK Ha CKJaje (A1 KpyImHbIX aeTtaneit t = 2...3 1H,
VISl CpeaHuX t = 5 IH, IUIs MENKUX AeTtaneil 1 nHcTpyMeHToB t= 10...30 nH);

®y— yucno pabouux nHer B roay (Py = 305 nH npu OAHOM AHE OTAbIXA B
HEZEJI0 ¥ MPOAOJIKUTEIbHOCTH padbodeil cMenbl 7 4 u @y = 253 n1H npu ABYX AHAX
OTJIbIXa B HEJIEIIO U IPOJOJIKUTEIILHOCTU paboyet CMEHBI 8 u).

Ha cremyromux »sTamax JgUIUIOMHOTO TMPOEKTUPOBAHUS, IIOCIE BBIMOJIHEHHS
TEXHHUYECKOTO HOPMHUPOBAHUSI BCEX OINEpaluidl TEXHOJOTMYECKOro Tpolecca,
JTUTUIOMHUK MOET BOCIOJIb30BAaThCS U APYTMMHU (opMyiamMu JUisl ONpeeieHus
KOJIMYECTBA JIeTajeil B OMEpallMOHHON MNapTHH, HANpPUMEp, MO COOTHOIIEHHUIO

Me)I(IIy 3HAUYCHUECM IIOATOTOBUTCIBbHO-3aKJIHOUYUTCIIBbHOI'O BpeMeHI/I u
JJIUTCIIBHOCTBIO 06pa6OTKI/I JACTalin.
¥ Tn.3
n=K 4
F,IIGZ Tn.3.— CYMMApHOC MNOATOTOBUTCIIbHO-3aKIFOUHUTCIIBHOC BpCMs Ha

ONEPALMOHHYIO APTHUIO 110 BCEM ONEPALMSAM TEXHOJIOTUYECKOTO MPOolLiecca;
Y. Tin— cymmapHoOe mTydyHOE BpeMs Ha €IUHMILY U3/IeNus (IeTaln) 10 BCeM
OnepanusaM TEXHOJIOTMYECKOr0 Ipoliecca;

K — koa(dunment, 3naueHre KOTOPOTO OMPEACIISICTCS OTHOIICHUEM
MOJIFOTOBUTEIFHO-3aKIIFOUUTEILHOTO BPEMEHH KO BpEMEHHU paboThl 000pY1I0BaHUS
(IMMTENTPHOCTH IMHKJIA), B TEYCHHE KOTOPOTO Ha HeM OyjaeT oOpabaThiBaThCs
NaHHas mapTusl neraneid. B mpaktudeckux pacuerax npuHumaetcs: K = 10 s
MeJKocepuiiHoro mnpousBoactBa; K= 20 mns cpennecepuitHoro u K= 30 mgus
KPYITHOCEPUHHOTO.

Bmecro Bennumn ), Tm. 3. u ), Tin — wucnoas3yroT BeauuyuHbl T3 u T aus Toi
oreparyu, Ha KOTOPOH X OTHOIICHHE Oy/1eT HauOOIBIITIM.

[TonydeHHbIM pa3mep MapTUH AETaJel CIIeAyeT KOPPEKTUPOBATh B 3aBUCUMOCTH
OT KOHKPETHBIX TPOW3BOJICTBEHHBIX yCJIOBUUA. OH MODKEH OBITh KpaTHBIM
roJIoBOMY O0ObEMY BBINIYCKa, PABHBIM WJIM KPAaTHBIM pa3Mepy MPOHU3BOJCTBEHHOM
naptuu. KoppekTupoBKa pacyeTHOTO ONTHUMAJbHOIO pa3Mepa OneparuoOHHON
MapTuu Jonyckaercst B ctopony yBenuuenus Ha 10... 15%, B cTOpOHY yMEHbILIEHUS
— Ha 5...10%. LlenecooOpa3Ho mapTHiO MpUPaBHUBATH K pa3MepaM CMEHHOU
BbIpabOTKU. B psife ciaydaeB pazMep MapTUH JAOJKEH ObITh KPATHBIM KOJIUYECTBY



neTaned, OJHOBPEMEHHO 0o0pabaThiBAEMbIX B MHOTOMECTHBIX MPUCTOCOOIEHUAX
WIM Ha  IUIOCKOUUIM(OBAJIBHOM  WJIM  JPYrOM  CTaHKE, BMECTHUMOCTHU
rajbBaHUYECKUX BaHH, CTOMKOCTH MPUMEHSIEMOro Ha JaHHOM omeparuu
WHCTPYMEHTa,  BMECTUMOCTH  YHUPUUIHUPOBAHHOW  MEpHOW  Tapbl IS
TPAHCIIOPTUPOBKU U XpPaHEHUS 3aTOTOBOK U T. .

XapakTepHOl OCOOEHHOCTBIO MAcCOBOTO IMPOM3BOACTBA SIBISETCS MPOU3BOJCTBO
HEMPEPHIBHBIM TOTOKOM. [IpOJOIKUTENBHOCTH OmNepaluii 1Mo BCEMY MOTOKY
(TEXHOJOTUYECKOMN JIMHUM) AOJIKHBI ObITh PABHBIMHU WJIA KPATHBIMHU, YTO TTO3BOJIUT
MIPOU3BOJIUTH 00PAOOTKY B TEUEHHE OIPEACIIEHHOTO OTPE3Ka BpEMEHU — TaKTa 0e3
oOpa3zoBanus 3anenoB. HWHTepBan BpemMeHM (TakT), MHH, 4Yepe3 KOTOPBIH
NEePUOINYECKH TTPOU3BOIUTCS BBITTYCK U3JEIUS, PABEH .

=)
rie F,, — oaddexTtuBHbii TOMO0BON (OHA NPOU3BOJICTBEHHOTO BpPEMEHU
obopyoBaHust (JIMHUM) TPU 33JJaHHOM KOJIMYECTBE pab0YnX CMEH, U,

N —ro10BO# 00beM BBITTyCKa U3CIUI ydyacTKa (JIMHUM), IIIT.

JIMUTENBHOCTh TaKTa SIBJSETCS OCHOBOW MPOCKTUPOBAHUS TMMOTOYHOM JIMHUH,
BbIOOpa MOTPEOHOTO KOJMYEeCTBA 00OPY/IOBAHUSA, CXEMbI IMOTOKA, CUHXPOHU3AINH
oreparyii ¥ APyrux OpraHu3aliOHHO-TEXHUICCKUX MEPOTIPHUSI TUH.

JInst  BBITIOTHEHUS OMEparuii, JIJIUTEIBHOCTh KOTOPBIX HE YKJIAJbIBACTCS B
YCTAaHOBJIEHHBI  TaKT, JODKHO  OBITb  YCTAaHOBIIEHO  JOIOJHHUTEIbHOE
000OpyAOBaHNE WIH MPEAYCMOTPEHBI TPOMEKYTOUHBIE CKJIa/Ibl CTPAXOBBIX 3aI1acoB.

T

AHaau3 KOHCTPYKIIUHU J1€TAJIM HA TEXHOJIOTHIHOCTD

JlaeTcs KpaTKoe, HO TOYHOE TEXHHYECKOE OmucaHue paboTel m3nmenus (ysia,
KOHCTPYKIIMM H T.J.), TEXHOJOTHsS KOTOPOro paspadaThiBacTcs. TEeXHUYECKOEC
ONHMCAaHHME IIEJIeCOO0pa3HO JlaBaTh II0 CXeMe: o0Iee Ha3HA4YCHHE W3JCIHS,
Ha3BaHWEC W Ha3HAYCHUE DJICMCHTOB W3JICIUSA, OIKMCAHUE B3aMMOJICHCTBHS
BBIJICJICHHBIX 2JICMCHTOB.

B cnyxeOHOM Ha3HAuYCHHMH JOJDKHBI OBITh PACKPBITBI T€ CBOMCTBA H3JECIHS,
Oyrarogapsi KOTOPbIM OHO TPHOOpETaeT MOJE3HOCTh U 3HAYUMOCTh. B ciyxeOHOM
Ha3HAYCHUHU 00S3aTEIBHO JIOJHKHO OBITH BBIJICIICHO OJTHO OCHOBHOE CBOMCTBO (OHO
JOJDKHO HWMETh YHCJIOBYIO XapaKTEPUCTHUKY), OT KOTOPOro OyJET BBINOJHEH
MmepexoJl K TEXHWYSCKUM TpeOOBaHUAM CcOOMpaeMoro wi3aeiaus (ecimd s
YKa3aHHOTO TIepexojila MOTPEOYIOTCS 3HAYCHHS BEIMYMH JPYTHMX CBOKWCTB, TO,
€CTECTBCHHO, OHHM JOJDKHBI OBITh INPEJCTABICHBI B CIY)KCOHOM Ha3HAYCHHHM U B
JTadbHEUIIIEM yUTCHBI). AHAIM3 TEXHOJOTHYHOCTH JCTAIM BKJIIOYaeT OTPabOTKyY ee
KOHCTPYKIIMH C IICJIbI0 MaKCHMaTbHOW YHU(DHKAIIMHA 3JIEMEHTOB (IHaMETPaTbHBIX
pasmepoB, pe3bd, Gacok W ap.), MPaBUIBHBIA BBIOOP M MPOCTAHOBKY pPa3MEpOB,
ONTHUMAJIBHBIX JIOYCKOB M IIEPOXOBATOCTH ITOBEPXHOCTH, COOIOJEHHUE BCEX
TpeOOBaHUMN, IPEIBABIIEMBIX K 3aTOTOBKAM, H T. II.



JUisi KonMu4ecTBEHHOW OLIEHKM Mcnodib3yloT Tpu nokaszatens (I'OCT 14.201 —
83), Mmokas3pIBalOUIME JOCTUTHYTOE CHUKEHHUE TPYIOEMKOCTH U3TOTOBIICHHUS I€TANN

KymrexHomornyeckoii  cebecroumoct  gerasm  Kyc 1o  cpaBHEHHIO €
AQHAJIOTUYHBIMU 0a30BBIMU (MCXOJIHBIMM) TOKa3aTeIsIMHU, a Takke Kod(phuuueHt
YHU(PUKALMA KOHCTPYKTUBHBIX 3JIeMeHTOB Jetanu Ky.s (tadm. 2).

Bo MHOruX MalIMHOCTPOUTENBHBIX KOJIJIEIHKAaX MPEeayCMaTPUBAETCS Psij
JOTIOHUTENIbHBIX KOJIMYECTBEHHBIX IOKa3aTelel aHaiau3a TEeXHOJOTMYHOCTH
KOHCTPYKIMM JeTalle, MAaolMX BO3MOXKHOCTh OoJyiee MoJHee OTpadoTaTh
KoHCTpyKIuio. K TakuMm mokazarensiM OTHOCSTCS KO3(DPUIUEHTHl UCIOIb30BAHMS
MaTepuana, TOYHOCTH OOpaOOTKM, NPUMEHEHUS THUIOBBIX TEXHOJIOTMYECKHUX
MPOIIECCOB. YucnoBblie 3HAYEHUSA nokKaszareJei (koahpurueHToB)
TEXHOJOTUYHOCTH cBOIATCS B (opmy (Tabn. 2) v AOKHBI OBITH OMM3KM K 1
(mpumepHo 0,6...0,8).

B omepanmuoHHBIX  KapTax  TEXHOJOIMYECKOro  Mpolecca  JOIyCKaeTcs
HyMepaluo 00pabaThIBaeMbIX MOBEPXHOCTEN 3arOTOBKH KaXKIbli pa3 HAUYMHATH C
equHALbl: 1 23...

Tabnuna 2 - ®opma pacuera OCHOBHBIX IMOKa3zaTeJed aHallM3a TEXHOJOTUYHOCTH
KOHCTPYKIIMH JI€TAJIA U U3JCITHS

HaunmenoBanue nokasaresnst dopmyna

1. Tpyn1oeMKOCTh U3rOTOBJICHUS IE€TAIIN Ky.T. = Tn/T6.n

rae Tr-npoekTHas TPyI0eMKOCTb
U3TOTOBJICHUS JIETaH;
T6.m.-Tpy10€MKOCTh Ha 6a30BOM
IpePUITUH

2. Texnonoruyeckas ce0ECTOMMOCTh Ky.c. = C1/C6.1.
rje CT-npoekTHasi ce0eCTOMMOCTb JICTaIH;
CO.T. -cebecTouMOCTh Ha Oa30BOM

PEIIPUSTHH
3. Koaddunuent yaudukanuu Ky.s = Qy?/Q»,
KOHCTPYKTHUBHBIX JICMEHTOB rae Qy»-uucio yHu(DUIIUPOBaHHBIX

TUTIOPa3MEPOB KOHCTPYKTUBHBIX
371eMeHTOB (pe3bObl, (hacKu, OTBEPCTHS,
IITIOHKY U TIp.);

Q»-4KCII0 KOHCTPYKTHUBHBIX AJIEMEHTOB B
nenany (B u31eun)

4. KosddunmeHt npuMeHeHus KT.IT. = QT.IVQII

rae QT.1. -4UCII0 TUIOBBIX
TEXHOJOTUYECKHX MPOIECCOB (OTepariii)
W3TOTOBJICHHSI, KOHTPOJISI, UCIIBITAHUM;
Qn- of1iee YHCIOMPUMEHSIEMBIX
TEXHOJOTUYECKHX MPOIECCOB




5. KoaddumnueHT ucmnonp30Banms MaTepraa Ku.m =mna/m3.

rJe mH-Macca JeTanu (U3zeius);
m3-Macca 3ar0TOBKH

6. KoaddurmenT crangapTuzanuy KOHCTPYKITUU Ker.n = et/ I
u3aenus (COopoyHoOn rae JlcT-4ucio ctaHaapTHHIX JIeTajei B
€/IMHULIBI) U3JIETINY;

I -o0miee uncino aeraneit (Kpome
erHe)KHI)IX), KOTOPBIC BXOIAT B U3JACIINC

7 KoaddunueHt TouHOCTH 00pabOTKH Kro=1- 1/ Aqp.

I'ne Acp. — cpenHuUll KBaIUTET TOUHOCTH
BCEX Pa3MEpOB JIeTalIn

8 Koaddunuent mepoxosaroctu 06padboTKu Kuro. = 1/ Bep.

I'ne Bep. — cpennss BennunHa
LIEPOXOBATOCTU

Pacuer ko3 dpuirieHTOB MPOU3BOIUTCS, COTTACHO TEMATUKHU JUTIJIOMHOTO TIPOEKTA.
Ilpumeuanvie. JIns onpenenenus KodpduiMeHTa yHUPUKAIUU KOHCTPYKTOPCKHUX
anemeHToB  Ky.n. 1o pabouemy dYepTexxy JAeTald  YYUTHIBAIOT  BCE
YHUQPUIIMPOBAHHBIC THIIOPA3MEPhI: PSAIbl HOPMAJIBHBIX JHAMETPOB BaJOB U
OTBEpPCTUH, Pe3bObI, 3yObsl, IUIHIIBI, (PaCKH, KOHYCHI U JIp. U UX KOJUYECTBO JCIST
Ha o0IIee KOJIMYECTBO pa3MEPOB, TPOCTABICHHBIX HA YEPTEKE.

[Ipu olleHKe TEXHOJIOTMYHOCTH KOHCTPYKIIUMU J€TalId HAJ0 00palaTh BHUMaHHE
HAa  CTENEeHb  MWCMOJB30BaHMUS  YHU(PHUIMPOBAHHBIX  (HOPMAJIU30BAHHBIX )
KOHCTPYKTHBHBIX ~ DJIEMEHTOB, BO3MOXXHOCTh  NPUMEHEHHS  CTaHJIapTHOIO
PEXKYIIEro,  HM3MEPUTETBHOTO W BCIOMOTaTeNbHOTO  HMHCTPYMEHTa U
NPUCTIOCOOJIEHNH, BO3MOXHOCTh HCIIOJIB30BAHMS THUIIOBBIX TEXHOJIOTHYECKUX
IIPOIIECCOB.

B HauanbHbBIN niepro paboThl HaJl TPOEKTOM HEKOTOPHIE CBEJCHUS ISl OLICHKH
TEXHOJOTUYHOCTH KOHCTPYKIMH JI€Tadl OTCYTCTBYIOT, IO3TOMY JUINIOMHHUK
OTIpeJeNsIeT OCTaIbHBIC KO (PHUITUEHTHI IO MEPE TOSIBICHHSI HOBBIX CBEJICHHM.
W3nenue mpUHATO CUMATATh TEXHOJOTHMYHBIM, €CIM OHO IO3BOJISIET B TOJHOM
MEpe UCIOJb30BaTh BCE BO3MOXXHOCTH U OCOOEHHOCTH TEXHOJIOTHYECKOTO
mporecca, KOTOpPBIM obOecrednmBaeT TpeOyeMoe KadeCTBO W KOJUYECTBO JTHUX
m3nenuii. Mcxonass W3 YCTAaHOBJICHHOTO THIA MPOU3BOJACTBA, BUAa U (HOPMBI
OpraHu3anuy mporecca COOpPKH, a TakKe MPEABAPUTEIBHOTO MPEACTABICHHS O
TEXHOJOTHYECKOM TIpollecce COOpKH, B JIaHHOM pa3felie JaeTcs aHaIu3
TE€XHOJIOTUYHOCTH coOunpaemMoro U3JIEIHA. OCHOBHBIM MoKasaresieM
TEXHOJOTUYHOCTH  M3JEHHUS  SBISIETCS  COKpAalleHWEe  TPYAOEMKOCTH U
cebectonmocTt. Mcxonms w3 CKa3aHHOTO, KOHCTPYKIMS H3ACIUS JOJKHA OBITH
TaKOH, 4TOOBI COOpKa €ro OCYIIECTBIIACH U3 000COOIICHHBIX COOPOYHBIX €IIMHUI]
0e3 TOBTOPHON pa3OOpKH, MO BO3MOXKHOCTH TMPUMEHSIINCh CTaHAAPTHBIE U



yHU(UITUPOBaHHBIE COOPOYHBIE EAWHUIBI, B TIpollecce COOPKH MNPUTOHOYHBIE
paboTel ObulM OBl CBeA€Hbl K MHUHUMYMY M T.A. B 1aHHOM pasgene Ha
OMKCATEILHOM YPOBHE JIOJKEH OBITh JaH YKa3aHHBIA aHAJIU3, U €CIIU B pe3yJIbTaTe
OyJeT yCTaHOBJIEHO, YTO HEOOXOJMMO H3MEHUTh KOHCTPYKUUIO H3IENHs, TO B
paszesie TMPUBOJAT YEPTEkK HU3MEHEHHOW KOHCTPYKIUU (MO0 W3MEHEHHBIN
(¢parMeHT 53TOH KOHCTPYKIMH). ECTeCTBEHHO, YTO HU3MEHEHMS HE JOJKHBI
MPUBOJIUTD K MOTEPE Y U3JIETUS CBOETO CIIY>KEOHOr0 Ha3HAYECHUS.

AHajmn3 0a30BOro TeXHOJOTHYeCKOro npouecca

J11st o1ieHKH 6a30BOTO (3aBOJICKOTO) TEXHOJIOTHYECKOTO TPoIiecca HEOOX0UMO
NOJABEPTHYTh €ro MoApoOHOMY pa30opy, pe3yibTaThl KOTOPOTO  OyayT
NPEANOChUTKON IS pa3pa0OTKM HOBOTO BapuaHTa TEXHOJIOTMH. AHAIW3
NPOBOAUTCS C TOYKH 3pPCHUS OOCCICUCHMs 3aJaHHOTO KauecTBa W3JACIUS H
IIPOU3BOJIUTEILHOCTH 00paboTKu. OH 0a3upyeTcss Ha OIEHKE KOJUYCCTBECHHBIX U
KayeCTBEHHBIX TOKa3aTesiel, KaK OTACIbHBIX TEXHOJOTHYCCKUX OIepalui, Tak |
nporiecca B meioMm. OIleHKa KadeCTBCHHBIX TIOKaszarejied MPOU3BOJIMTCS
JIOTUYCCKUMHU  pacCyX ACHUAMHU. KoONWYECTBEHHBIC TIOKA3aTENd OINPEACIISTIOTCS
TEXHUKO-3KOHOMUYECKHMH pacuyeTaMu (TIPOU3BOIUTEIBHOCTH, CEOCCTOMMOCTH )
WIH TO0 JaHHBIM TEXHOJIOTHYECKOW gokymeHTanuu. CojepkaHHe M CTCICHb
YIITYOJIGHHOCTH aHaJIM3a 3aBUCAT OT Pa3TUYHBIX (PAKTOPOB: KOHCTPYKITUH H3ACIHS,
PUMEHSEMbIX METO/IOB €r0 00pabOTKH, peallbHbIX MPOU3BOACTBECHHBIX YCIOBHHA U
ap. B pesynpraTe ananmsa TII qomkHBI OBITE CPOPMUPOBAHBI KOHKPETHBIE 33/1a4H
110 yCTPaHCHHUIO NMEIOIIUXCSI HEJIOCTATKOB MPH pa3paboTKe ero HOBOTO BapHaHTA.

Bp100op 3aroToBKH M c10c00a ee MmoJIy4eHus

Brp1i6op 3aroToBKM OCYIIECTBISIETCS HCXOAS M3 KOHCTPYKTHUBHBIX (OpM H
pa3MepoB U3rOTABIMBAEMON JeTaiau. MeToJ MOJy4eHHs] 3arOTOBKH 3aBUCHUT OT
CEpUHHOCTH TMPOM3BOJACTBA. YeM BbIllIE CEPUHHOCTH, TEeM IieJecoobpasHee
NpPUMEHEHHE MPOTPECCUBHBIX METOMOB. BO Bcex ciydasx Mpu KOHCTPYHPOBAHUU
3arOTOBKM HEOOXOAMMO CTPEMHUTHCS OOECMeYUTh HAUOONBIINN KOdhDUIMEHT
WCIIOJIb30BaHUsl MaTepuana. B srom paszgene HE0OOXOAMMO OOOCHOBATH METOJ
MOJIYYCHHsI 3arOTOBKH, KPAaTKO TMPEACTaBUTh TEXHOJOTHMUYECKHH Tpolecc ee
MOJIYYCHHsI, pacCUUTaTh KOIP(UIMEHT WCIONB30BAaHUS Marepuana, JaTh
PKOHOMHYECKOE  OOOCHOBAHHWE  NPEMJOKEHHOMY  METONY,  OMNPEIeIUTh
T€OMETPUIECKYIO (HOPMY 3arOTOBKH.

Pa3meppl Ha 3aroToBKy MOTYT OBITH MPOCTABJICHBI TOJIBKO TIOCIE pacydera
MEXIEPEXOAHBIX pa3MepoB. [103TOMy ACKHM3 3aroTOBKH, KOTOPHIA JTOJDKEH OBITH
MOJIy4eH B OTOM pasJielie, OKOHYATEIHbHO OQGOPMIISIETCS TIOCIE BBITTOJHCHHS
YKa3aHHBIX pacdeToB. BrIOOp BUIAa MCXOAHOM 3aTOTOBKH M CIIOCO0A €€ MOTydeHUs,
OTIpeJICIICHNE TIPUITYCKOB Ha 00pabOTKYy M pacyeT pa3MepoB MUCXOAHOW 3arOTOBKH
SIBJIIETCSI OTBETCTBEHHBIM JITAllOM B XOJI€ TUIJIOMHOTO MPOCKTHUPOBAHUS, TaK Kak



KOPEHHBIM 00pa30M BJIMSET Ha TEXHOJOTHI0 MEXaHUYECKOW 0OpabOTKH H3eiusl.
OT cTeneHu COBEPIICHCTBA CIIOCOOOB TOJYYEHHUSI HCXOJAHOM 3aroTOBKU B
3HAUUTENIbHOM CTENEHW 3aBUCHUT pacxXoj] MeTajla, KOJIMYECTBO Omeparui
00pabOTKU U UX TPYAOEMKOCTh, CEOECTOMMOCTh MPOIECCa U3TOTOBJICHUS IETAIU U
U3JIENUs B LIETIOM.

[Ipu periennu 5TOro BOIMpOca HANO CTPEMHUTHCA K TOMY, 4ToObl dopma H
pa3Mepbl UCXOAHOW 3aroTOBKHM ObUIM MakKCHUMAaJIbHO OJIM3KU K (OopMe U pa3Mepam
netanu. Ho moBbIllIeHWEe TOYHOCTH pa3MEpPOB 3aroTOBKU U TOJydeHUE ee Oosiee
CIOKHOM (hOpMBI Halle BCEro MPUBOJIUT K YBEIWUYECHHUIO CEOSCCTOMMOCTH Camoil
3aroTOBKH, OCOOEHHO B MEJIKOCEPUIHOM M €IMHUYHOM MPOU3BOJICTBAX.

Ha BbIOOp crmoco6a monydeHUs HCXOJHOM 3aroTOBKH BIIUSIOT CIIEIYIOIINE
dakTophl: BUA MaTepuaia, ero (U3MKO-MEXaHMYECKHUE CBOMCTBA; 00bEM BBITTyCKa
U3JIeIMA W TUN TPOU3BOJACTBA; pa3Mepbl W QopMa U3JIENUsd;, XapakTep
MPUMEHSIEMOT0 Ha MPOCKTUPYEMOM ydYacTKe o0opyaoBaHUs (yHUBEpPCAIbHOE WU
CIeIUAJIbHOE); TTPOU3BOJICTBEHHBIC BO3MOYKHOCTH 3arOTOBUTEILHBIX 1IEX0OB 3aBOJ/Ia
(Ky3HEUHOT0, IUTEHHOT0, CBAPOYHOTO U T.II.).

B MammHOCTpOEHHN B 3aBUCMMOCTH OT HOMEHKJIATYphl M3JEIUN U XapakTepa
POU3BOJICTBA TMPUMEHSIOT HMCXOJIHBIE 3arOTOBKM B BHJIC€ MPYTKOB KPYIJOro,
IPSMOYTOJIBLHOTO, KBaJApaTHOTO CEUYEHUUW MNPOGUIBHOTO H TMEPHOIUYECKOTO
POKaTa, TOJCTOCTEHHBIX OECIIOBHBIX TPYO; ropsideKaTaHBIX M XOJOJHOKATAHBIX
JUCTOB M TMOJIOC; MOKOBOK, MOJIy4a€MbIX METOJIOM CBOOOIHOW KOBKH, KOBKH B
HITaMIIaX, YeKaHKH, POTAIMOHHOTO 00KaTHs; OTJIMBOK M3 CTajH, CEPOro, KOBKOTO,
BBICOKOIIPOYHOTO W  AHTHU(PPUKIIMOHHOTO YYTryHOB U I[BETHBIX METAJLJIOB,
MOJIy4aeMbIX JINTbEM B 3eMJIsiHbIe (QOpMbI, B (OpPMBI U3 OBICTPOTBEPICIOLINX
cMmecei, B Mmetaimdyeckue (opmbl (KOKWIIM), 1O BBITUIABISAEMBIM MOJECINSAM, B
KOPKOBBIE WJIM 00O0JIOYKOBBIE ()OPMBI U T. II.; CBAPHBIX 3arOTOBOK IS PEIKYIIETO
MHCTPYMEHTA | JUIsl KOPIIYCOB MalIWH, MPUOOPOB U TPHUCTIOCOOJICHU; TNIACTUH U3
OBICTPOPEXKYIIEH CTalM M TBEPIBIX CIUIaBOB. BBIOOp BHIAa MCXOAHOW 3arOTOBKHU
MOKHO OIIEHHUTb OJIHUM W3 YIPOIIECHHBIX CIOCOOOB, CpaBHHBAas CEOECTOMMOCTH
JIByX BapHaHTOB, HAIIpUMeEp MOKOBKHU M mpokata. Eciau cebectonmocts Q MOKOBKHU
Oyner mensine cedecronmoctu C, 3arOTOBKH M3 MPOKATa, TO 32 CUET MEHBIIETO
mpumycka Ha oOpaboOTKy W MEHbIIIEH MacChl 3arOTOBKH, COKpAIlEHUs BPEMEHHU Ha
YEpPHOBYIO (MpEIBApUTEIIBHYIO) 00paboOTKy ce0eCTOMMOCTh TOTOBOW JCTAM U3
MTOKOBKH e1ie 00JbIle Oy/eT OTANYAThCS OT JACTalld, BHIMOJHEHHOW M3 MpOKaTa, u
JabHEHINEr0 CpaBHEHMsI BAPUAHTOB MPOU3BOJUTh HET HeoOoxoaumocTu. Ecim ke
MOJIy4aeTcs, 4YTO Ce0eCTOMMOCTh TIOKOBKH OynaeT Oosbiie ceO0ecTOMMOCTH
3arOoTOBKM W3 TPOKAaTa BCIEACTBHE OOJBINECH CIOXKHOCTA €€ HM3TOTOBICHUS, TO
HEOOXOIMMO TPOU3BECTH JOIMOJHHUTEIbHBIE TEXHUKO-YKOHOMUYECKHE PACUETHI.
OpHEHTHPOBOYHO OTpe/eIeHHE eIecO00pa3sHOCTH BHIOOpa TOTO WU WHOTO BUA
3arOTOBKM MOKHO TPOU3BECTH MYTEM CPaBHEHHS CEO0ECTOMMOCTH 3aroTOBOK M
pa3mepa 3apaOOTHON TJIaThl paboYMX, 3aHSATHIX Ha ONEpanusax NpeABaApUTEIbLHON
MEXaHHUYECKO 00pabOTKH.



[IpaBunbHOCTH BBIOOpAa BHJA 3arOTOBKH MOXET OBITH OINpeesieHa IMyTeM
CpaBHEHHUSI CEOECTOMMOCTEMN TOTOBBIX U3/ICIUN.
BriOpaB uCXOAHYIO 3aroTOBKY, JUIJIOMHUK BBIYEPUYMBAET €€, PACCUUTHIBACT
pa3Mmepsl (11 3aTOTOBOK M3 COPTOBOTO MPOKaTa BHIOMpPAET MPOQUIIb), ONpeaeseT
00bEM U Maccy 3aroTOBKH, HOPMY pacxoja MeTajla, OMUCHIBAET TEXHOJIOTHYeCKU I
MpOoLIECC €€ MOJyUYEHHUs, COCTABISAET TEXHUUECKHE TPeOOBaHUS (JOMYCKH, TOIIIHHY
00€3yTIepOKeHHOTO CJI0sI, MEXaHUYECKHE CBOMCTBA, XUMUYECKUI COCTaB MeTalia
u T. 1m.). Jomycku Ha pa3Mepbl HCXOJHOW 3aroTOBKM M TPUINYCKU Ha
MEXaHWUYECKYI0 00pabOTKy NMIUIOMHHUK yCTaHABIMBAET, MOJL3YACh CTaHAAPTAMMU:
st uyryHHoro autbsd — ['OCT 1855 — 55; ans craneHoro nutess — 'OCT 2009
— 55; ans mpokata — ['OCT 2590 — 71%*; nyis MOKOBOK, U3TOTOBJISIEMBIX Ha
npeccax,— ['OCT 7062 — 79; njist cTanbHbIX IITAMIOBaHHBIX 3aroTOBOK — ["OCT
7505 -74*, 3.1121 -84 u 3.1418-82
llpumep

B cepuiiHoM mnpousBoacTBe Bajd U3 cTaid 45 MOXHO H3TOTOBUTH TOpsdeit
00bEMHOM IITAMIIOBKON WJIM M3 TOpsSYEKaTaHOTO MpokaTta auamerpom 90 mm. Jls
NPUHSATHS PEIICHUI BOCIOIB3yeMCs IaHHBIMU, TIPUBEJCHHBIMU B Ta0. 3 . Pacxon

poKaTta Ha OJIHy 3arotoBky cocrtamisier 30 kr. CrienoBaTenbHO, €€ CTOMMOCTD
Oyner
_12400 ,,
Ci= 1000 30 =372 py6.
CTOMMOCTB OJHOM IITAMIOBKK Maccou 25 KT, paBHa

_ 17110 .
C2 = 1225 = 427,75 py6.

Takum o00pa3oM, B paccMaTpuBaeMOM Cilydae IieJiecooOpa3HO HCIOJIb30BaTh
ropsiYeKaTaHylo 3aroTOBKY.




Tabauya 3 CpelHsAst CTOUMOCTb | T MaTepHalia B YCIOBHBIX JICHEKHBIX €JUHULIAX

3aroToBKH Cranp [{BeTHBIC METAILIBI
Cr.3 | Cr.45 | Cr.40X | 1IX15 | 12X43A AmioMuHpi | Bpon3a | JlatyHs
OTnuBKHU: OnToBBIC IICHBI HA OTJIIMBKH, IIOKOBKM U IITAMIIOBKH
B TECYaHbIE
bopmpl,
]:6OJ'IO‘-IKOBBIG Omnpenensercs no npeickypanty Ne 25-01, 1990 r.
(bopMBL, o C Y4E€TOM IOINPaBOK HAa UHQIIALHUIO.
BBITUTABIISIEMBIM
MOJIEJISIM
ITokoBKH 16,93 17,11 18,88 19,47 | 35,99
CoproBoit
ropsiYeKaTaHbIi
MPOKAT: 16,52 17,11 18,88 25,96 | 354 129,8 132,16 134,2
Menkuit 1o 19 14,36 14,87 16,41 22,57 | 30,78 124,3 129,4 130,6
MM
Cpennuit  20- 12,25 12,4 13,72 18,12 | 23,98 123,7 128,3 129,6
110mMm 13,2 14 25,96 25,96 117,4 128,3 129,6
Kpynnusiit  120- 21,4 22,45 28,44 35,4 - 1 134,2 135,7
150 mm 49,56 130,6
JIMCTBI, JIEHTHI,
OJIOCHI
TpyOst

[Ipumeuanue. CpenHsis CTOUMOCTb OTXOA0B (CTPYKKH) cocTaBisieT B cpenneM 10-12 % ot ctoumocTu Marepuana.




Pa3paboTka MapmIpyTHOI0 TEXHOJOTHY€CKOro nmpouecca

[Ipu pa3paboTke MOCIEIOBATEILHOCTH ONEPALMI HM3rOTOBICHUS JETaIH
(MapUIpyTHOM TEXHOJIOTMH) HEOOXOJAMMO PYKOBOJCTBOBATHCS CIEAYIOIIUMHU
OCHOBHBIMH TIOJIO)KCHUSMHU:

- B TIEPBYIO O4YEpeIb BBIMOJTHIIOTCS OIEPAIMH, KOTOPHIC ITO3BOJISIOT
MOJIYYUTh OOIIHME TEXHOJIOTUUECKUe 0asbl;

- JUIS POTAIMOHHBIX JeTajed (TWIa Ten BpalleHHWs) MPU MPOYUX PaBHBIX
yCJIOBUSIX BHayaje ObIBAaeT leliecoo0pa3Ho oOpadaThiBaTh MUIUHIPUYECKUEC
MIOBEPXHOCTH, a 3aTEM IUIOCKHE; IS KOPIYCHBIX HA00OpOT - TUIOCKHE, a
3aTeM MWJINHIAPUYECKHC,

- TIPU MPOYMX PABHBIX YCJIOBHUSAX B TIEPBYIO OdYepe/b 00padaThIBAIOT T
TIOBEPXHOCTH, TJI¢ BEPOSATHOCTH MOJYYCHHS OpaKa BBIIIIC;

- o0ecreunTh 3aJaHHyI0 TOYHOCTh 32 OJWH MPOXOoJ (ITepexo), KaK MpaBuIIo,
HE YJaeTcs, IO3TOMY CJeAyeT NpeaycMaTpuBaTh IO HEOOXOAUMOCTH
IpeIBApUTEIbHYI0, OKOHYATCIbHYIO U OTACIOYHYI0 00paOdOTKY; KaKIbIH W3
NEePEUYNCICHHBIX  BUJOB  00OpabOTKM  IeJIeCOOOpa3HO  BBIACIATH B
CaMOCTOSTEIIBLHBIC OIepaIiy;

- Uil obecrniedyeHHs] TPEOYEMBIX CBOMCTB MarTepuaia B TEXHOJOTHYECKHM
IpollecC CBOJAAT TOT WM HMHOM BHJI TEpPMOOOpPaOOTKH; OOBIYHO
TEPMOOOPaOOTKA YMEHBIIIAET TOYHOCTh HA OJIMH KBAJIUTET;

- B TEXHOJOTMYECKOM TpOIEeccCe JOKHBI  OBITh  MPETyCMOTPEHBI
KOHTPOJIbHBIE ONEpAIMH, KOTOPbIE BBOISTCS Tam, IJ€ €CThb BEPOSTHOCTDH
nojfyueHus Opaka; TMpPOUEHT JeTalield, MOABEPraeMbIX  KOHTPOIIIO,
IPOIOPILIMOHAJTIEH BEPOSATHOCTH MOJIy4eHUs Opaka.

VYkazaHHBIE TIOJIOKEHHSI SBIAIOTCS BeChMa MPUOMKEHHBIMU. B kakmom
KOHKPETHOM CJIy4ae JOJDKHBI YYHTHIBATHCS OCOOCHHOCTH T'€OMETPUYECKOM
dopmMbl  geTanu, BuIa OOOPYJOBaHUS Y HHCTPYMEHTA, OpTraHU3AIMH
TEXHOJIOTHYECKOTO Tpoliecca T.11.

IIpu paspaboTke MapHipyra AOMKHO OBITh JaHO MOTHUBHPOBAHHOE
000CHOBaHHME TOMY, TIOYEMY BBOAMUTCS Ta WM WHas onepaiws. Beioop metona
U TIOCIIEIOBATEIIBHOCTH OOpaOOTKM TOW WM WHOW TMOBEPXHOCTH MOMXKHO
JIeNnaTh Ha OCHOBE THIIOBBIX MapHIPyTOB 00paOOTKH, KOTOPHIC MPHUBEICHHI B
crpaBouyHOi uTepatype. [lockonbKy TeXHOIOTHYeCKOe 000pyI0BaHUE OYIET
BBIOMpATBCA B CIEAYIONIEM pasneliie, TO 37eCh JaeTci MpeaBapUTEIbHBIN
NpoeKT Mapmipyta o0paboTku getanmu. Pe3ynmbraT mpenBapUTEIBHOM
pa3paboTKK JODKEH OBITH CBeaeH B TaOimimy. J[ims ymoOcTBa 3ammonHEHUS
TAOJIUIIBI B OTOM pa3fesie JIOJDKeH OBbITh TPUBEACH JCKU3 JIETalud C
0003HauYeHHBIMH TOBEPXHOCTSIM. [loBepxHOCTH 0003HAYAIOT apaOCKUMHU

i pamu.

Bb100p 00mux (eAMHBIX) TEXHOJOTHYECKUX 0a3



BaxHbIM 1I1aromM Ha MyTH NPOEKTUPOBAHUS TEXHOJOIMYECKOrO IMpolecca

SIBJISIETCS BBIOOP KOMIUIEKTa 00ImMX (eAuHbIX) TexHoiaornueckux 6az (OTH),
T.€. MOBEPXHOCTEH, KOTOpbIE OYAyT MCIOJIb30BaHbI MPU YCTAHOBKE JAeTajiel
Ha OonbIIMHCTBE omnepauuid. [[ns HaxoXIeHusT TaKuX MOBEPXHOCTEHN
HEOOXOJIMMO, UCXOAS M3 uepTexa AeTalied, MpexAe BCEro, ONpeeiIuTh
NOBEPXHOCTH, KOTOpPbIE MOIYT MPETEHJ0BaTh Ha 3Ty pOJb. T[akKuMu
NOBEPXHOCTSIMH, Yallle BCEro, ObIBAIOT pa3lIMYHBIE MO pa3MepaM IUIOCKHE
NOBEPXHOCTH, UWJIMHAPUYECKHE MOBEPXHOCTH, MHOrJAA KOHHMYECKHE
NOBEPXHOCTH,  NOBEPXHOCTH, BXOJAIIME B  KOMIUIEKT  OCHOBHBIX
KOHCTPYKTOPCKUX 0a3. Menkue UWIMHAPUYECKUE, pe3b0OBbIC, TIIyXHe
OTBEpCTHUSA, y3KHe OOOBINIKU, MIOCKHE HAKIOHHBIE M Y3KHE MOBEPXHOCTH M
T.I., Kak TMpaBUJOo, HE HCNOIB3YIOT. HaligeHHsle TakuMm oOpa3zom
NOBEPXHOCTH HYMEPYIOT, a 3aTeM CTpOST rpad TeOMETpHUYECKUX CBA3EH.
Kaxnoit BepmmHe rpada mnpucBavBaeTcsi HOMEpP COOTBETCTBYIOLIEH
noBepxHocTH. ['paduuecku BepimIMHA HU300pakaeTcs B BHJE KPYXKKa C
IIPOCTaBJIECHHBIM B HEM COOTBETCTBYIOIIIEM HOMEPOM MoBepxHocTU. Kaxkomy
pebpy, T.e. NPSIMON JMHUHU, COCTUHSIONIEH BEpIIMHBI, COOTBETCTBYET Ha
yepTexe JHMHEWHbIA pa3sMep, a Jayre (JIMHUA OTJIMYHAs OT MNpPsSMOM)
COOTBETCTBYET yIJIOBOW pazMep.
Hcxons w3 mnpuHIMNa KpaTdyalero IyTH, CIeAyeT, 4Yro 3a oOluue
TEXHOJOruyeckue  0a3pl  1enecooOpa3Ho  u30UpaTh  MOBEPXHOCTH,
OTHOCUTEIBHO KOTOPBIX 3aJaHbl HaumboJiee TOYHBIE pa3Mephl, a TaKkKe
MOBEPXHOCTH, UMEIoIMe OOJbIIOE YUCIO CBsizeil. B pasnene momkHbI OBITH
yKa3aHbl TPUHIUIB, MO KoTopbiM BeiOWpamuch OTb, o6ocHOBaHuE
OPUHITOMY PEIICHHUIO, YePTeX JeTalu ¢ 0003HAYEHHBIMH TOBEPXHOCTIMH,
rpad reoMeTpuueckux CBsize. ['eomeTpuueckue CBA3M JOJKHBI OBITh
IPOAHAIIM3UPOBAHBI 110 BCEM TPEM KOOPJIMHATAM, B PE3YJIbTATE YETO, TOJKEH
chopmupoBan komruieke OTD.

A) Bbi0op 0a3 Ha nepBoii onepanumn

Jlnst 06paboOTKM HAMIEHHOTO KOMIUIEKTa OOIIMX TEXHOJOTHMYeCKHX 0a3 Ha
NIEPBO OMEpaIMK JOJDKHBI ObITh BeIOpaHbl TexHosornueckue 0aswl (BI1O).
[Tpu sTOM pemiaroT nBe 3a7aun: 3a 0a3bl MPUHUMAIOTCS TaKHWE MMOBEPXHOCTH,
npu o0paboTke OT KOTOpPHIX o0ecreynBatach OBl CBSI3b  MEXIY
oOpabaThiBaeMbIMH ¥ OCTAOMIMMHCS 0e3 00pabOTKM TMOBEPXHOCTSIMU -
nepBas 3a/1a4a, BTopasi - He00X0uMO 00eCIIeYnuTh PABHOMEPHOCTD MPUITYCKA
o/l 00pabOTKy Ha Omeparusx, CIeAymuxX 3a nepBoi. M3 stux nByx 3amad
nepBasi SBISICTCA HanOoJee BaKHOW, T.K. €CIIM OTKJIOHEHHS XOTS OBl OJHOTO
U3 pa3MepoB, CBS3BIBAOIIETO oOOpadaThiBaeMyrd U OcCTaronlyrocs 0e3
00pabOTKU MOBEPXHOCTH, BBIWJYT 3a YCTAHOBIICHHBIC MPEAENbl, TO JACTalb
MONaJeT B HEUCIIPABUMBIN Opak. [Ipn peuieHnn BTOPOU 3aJa4d CIEAYET
CTPEMUTBHCSI 00ECNEeUUTh PABHOMEPHOCTh IMPUITYCKAa HA TE€X IMOBEPXHOCTSX,
rJ€ UMEIOT JEJI0 C MEHEE JKECTKOW TEXHOJOTHMYECKOW cucTteMou. Yamie 31o
ObiBaeT mnpu OOpabOTKE KOHIEBBIM HHCTPYMEHTOM, T.€. MpPHU pPaCTOUYKE



OTBEpCTUN, TpH (Ppe3epoBaHUU IUIOCKUX TOBEPXHOCTEH TOPLIOBBIMU
(¢pe3aMu, yCTAaHOBJIEHHBIMH Ha JIJIMHHBIX KOHLIEBBIX OMpaBKax U T.J.

T.k. neranp npeacTaBiIsieT IPOCTPAHCTBEHHOE TENO, TO U pa3Mepbl Ha HEH
MPOCTaBJIEHbl MO TPEM KOOPAMHATHBIM HampaBieHUsM. B komriuiekT 06a3
BXOJAT TpU 0a3bl, KOTOpble (OPMUPYIOT pa3Mepbl B KaKIOM U3 yKa3aHHBIX
HaIlpaBJICHUMN. Br16op 6a3 cBOAUTCS K aHaIu3y BapuaHTOB Oa3MpPOBAHMUS;
Opyu 3TOM JJISl KaXJIOro KOOPAMHATHOIO HANpaBJIEHUS JOJDKHO OBITh
[pOaHaJIN3UPOBaHbl JIBE OAa3bl. OkoHYaTeNIbHO NPUHUMAETCSl BapUaHT,
KOTOPBIM HaWJIydylUIUM OOpa3oM IO3BOJSET PELIUTh MOCTABICHHBIE 3a/1ayu.
JlonmycTuMble  OTKJIOHEHHMsS] Ha pa3Mepbl 3aroTOBKM  BBIOMpArOTCS B
3aBUCHUMOCTH OT MeETOJa €€ NojJydeHus. B 3amucke mo 3ToMy pasneny
JIOJIKHO OBITh: OMUCAHBI 3aJ1a4l, KOTOPbIE PEIIaOTCs Ha MEPBOM ONEpalyH, C
KOHKPETHBIM YKa3aHUEM TE€X pa3MEPOB, KOTOPBIE JOJIKHBI ObITh 00ECTIeUEHBI
pU pEUICHUU TUX 33/a4; paCCUMTaHbl YpaBHEHUs, TAOIMIIbI C PE3YIbTaTAMU
pacuera.

Bb100p TEXHOJOTHYECKOr0 000Py/10BAHM S

[Tpu BBIOOpE TEXHOJIOTUYECKOTO 000opyI0BaHUS HEOOXO0ITUMO
PYKOBOJICTBOBATKCS CIAEAYIOIIUMUA OCHOBHBIMH MPUHITUTIAMU
-000py10BaHUE BbIOMpaeTcs Ha OCHOBE peIBapUTEIbHO
CIIPOEKTUPOBAHHOTO MapuIpyTa 00padOTKH JETalIH;
-000pyIOBaHUE JIOJDKHO O0O€CIeurBaTh 3aJJaHHYI0 TOYHOCTH SKOHOMUYHBIM
nyTeM; TpUd HTOM MOXHO  BOCIIOJIB30BaThCA  TaOJMIIAMH  CpEJHE-
HSKOHOMHMYECKOM TOYHOCTH OOpabOTKH, KOTOpbIe TMpEeACTaBIeHbl B
CIIPABOYHOM JIMTEPATYPE;
-rabapuThl pabodeil 30HBI CTaHKAa JOJKHBI COOTBETCTBOBAThH rabapuram
U3rOTaBIMBACMOM JeTalnM; B CpelHeM, rabapuThl paboueil 30HBI CTaiiKka HE
JTOJDKHBI TIPEBHIIIATh Ta0apHUTHI JeTaau B 2-3 pasa;
-BBIOpaHHOE obopy1oBaHUE JTOJDKHO obecrnieynBaTh 3aTaHHYIO
IPOU3BOJUTEIBLHOCTh, TpeOOBaTh MHMHUMAJBHBIX 3aTpar Tpylda Ha
U3rOTOBJIEHUE [I€TANIM; OTCIOJA CIEAYEeT, YTO NPH HU3TOTOBJICHUU JAETalIeH
OONBIIMMH  TAPTHUSMH C  MajJol  HOMEHKIATYpPOW  IIelecoo0pa3Ho
UCIIOJIb30BaTh CHEIMAIbHOE 000PY/I0BaHKE, a IPU U3TOTOBIEHUN HEOOIBIITUX
napTuii, HO ¢ OOJIBIION HOMEHKIIATYPOH YMECTHO MPUMEHSATh YHUBEPCAILHOE
obopynoBanue ¢ UITY;
-IIPY U3TOTOBJICHUH JETAIH HEOOXOIUMO CTPEMUTHCS K TOMY, YTOOBI
MCTIOJIb30BAJIOCH MUHUMAIFHOE KOJIMYECTBO TUIOPA3MEPOB 000PYI0BAaHUH, a
3arpy3ka KakJ1oro u3 Hux Oblia Obl MAaKCUMAaJIbHOM;
-BBIOOP PEXKYIIIETO HHCTPYMEHTA JTOJDKEH OCYIIECTBISTHCS Ha OCHOBE
CHEAYIOLINX MOJIOKEHUM:
-peXYIINI UHCTPYMEHT JOJIKEH 00ecreunuBarh TpedyeMyto popmy U
Ka4ueCcTBO MOJy4aeMO OBEPXHOCTH;
-110 BO3MOXHOCTH CJIE1yeT IPUMEHSITh CTAHIaPTHBIN HHCTPYMEHT;
-HOMEHKJIaTypa UHCTPYMEHTA JA0JIKHA ObITh MUHUMAJIbHOM;



-B IIEJIOM 3aTpaThl, HA HHCTPYMEHT JOJKHBI OBITh MUHIMAJTbHBI.

B TekcToBOii uacTu pasnena JOKHBI OBITH TMPEACTaBICHBI OCHOBHBIC
KPUTEPHUH, MO KOTOPHIM BBIOMPAIOCH OOOpYIOBaHHME, a TAaKXKe, €CIU 3TO
HEOOXOMMMO, YTOYHEHb WJIM W3MEHEHBI OIEpalid W TepeXxoibl B
NpeIBapUTEIbHO pa3pabOTaHHOM MapIIPYyTOM TEXHOJIOTHYECKOM TpOIiecce.
Pe3ynbTaThl BEIOOpa M HEOOXOAMMBIC YTOYHEHUS JIODKHBI OBITH CBEICHBI B
Ta0IuIy.

Onpepesienue NPUILyCKOB M ONePALMOHHBIX Pa3MepoB

CymectByer Tpu  METOAA  ONPENCIEHUS  NPUIYCKOB:  OMNBITHO-
CTaTUCTUYECKU, pPacyeTHO-aHATUTUYECKUI U BEPOSTHOCTHO-
cratuctuueckuil. [lpu nepBom Merozae oOIIMEe U MPOMEXKYTOUHBIE MTPUITYCKH
YCTaHABJIMBAIOTCSl TEXHOJIOTOM 110 TabauLIam.

PacueTHO-aHanUTHYECKUH METOJA MpPENIoNaraeT, 4Yro IpU aHalIu3e
pa3IUYHBIX yCIOBUH 0OpaOOTKM YCTAaHOBJIIEHBI OCHOBHBIE (DAKTOPHI,
ONpEEIAIONINE TPOMEKYTOUHBIN NPUITYCK.

Pacuer u BBIOOP pe;KMMOB pe3aHus

Pexxum pesanust paccuuThIBalOTCS I BcexX omeparuii. Ho moapoOHOMYy
CUeTy MOJBEpraercs Ta omepainus, Iie obecrednBaeTcss pasMmep aetainu (o
HEM TOBOPHWJIOCH BBIIIE), MOMABIINNA B paCCYUTAHHYIO pa3MepHyIo 1enb. Eciu
orepanus COAEP>KUT OOJIbIIE ABYX MEPEXOJ0B, TO AHATUTUYECKOMY PacueTy
NOJABEPTaOTCA [Ba, TPU Pa3HOXapaKTEPHBIX Mepexoda, a s OCTaJIbHBIX
PEKUMBI BHIOMPAIOTCS TIO CTIPABOYHOMN JIUTEPATYPE.

B TexcToBO# yacTH MOJKHBI OBITH MPEACTaBICHBI (POPMYIIbI, HA OCHOBE
KOTOPBIX BBINOJHSJICA pacdeT. PacyeT pexuMoOB pe3aHus B JUILIOMHOM
IPOEKTE BEJIHUK MO O00BEMYy W TPYJOEMKOCTH HM3-3a CJIOKHOCTH PAaCcuUETOB.
Pexxum pe3aHuss MeTaIOB ONpENENiseTcs CIEAYIOIMMH OCHOBHBIMU
napaMeTpaMu: TIIyOMHOW pe3aHus t; momadeldl S U CKOPOCTHIO pe3aHus V.
HcxoaupiMu JTaHHBIMUA TSI BRIOOPA peXUMa pe3aHusl SBISIOTCS :

JaHHBIE 00 WM3rOTOBJISIEMOM NeTaly W €€ 3aroTOBKE, a TakXKe JaHHBIE O
OPUMEHIEMOM OOOpYJOBAaHMM U HWHCTPYMEHTE. PeXMMHbIE TapaMeTpsl
BbIOMpaloT TakuM o00OpazoM, dUTOOBl Obuta obOecriedeHa HaMOOJbIIAs
POU3BOJIUTEIBLHOCTh TpPyJa TpPH HAUMEHBIIEH Ce0ECTOMMOCTH JaHHOM
TE€XHOJIOTMYECKOW OMepaluu. ITU YCIOBUS yJIaeTCsl BBIMOJHUTH MpU padboTe
WHCTPYMEHTOM PalMOHAIbHOW KOHCTPYKIUHH, HAWBBITOJHEWUILIEH T€OMETPUH
€ro, ¢ MaKCUMAJIbHbIM  HCHOJIb30BAHUEM BCEX  OKCIUTyaTallHOHHBIX
BO3MOHOCTEUN CTaHKa. AHQIUTUYECKUN pacyeT PEKUMOB PE3aHUS 10
AMIIUPUYECCKUM (OpMyJaM C y4E€TOM BCEX IMOMPABOYHBIX KOIDPUIIMECHTOB
MPOU3BOAAT MO YKAa3aHHWIO PYKOBOAWTEINS IMPOEKTa TOJBKO ISl JIBYX-TPEX
MEpEXOA0B WA PAa3HOXApPaKTEPHBIX ONEpalMid, HAanpuMep TOYEHUs,
cBepieHus, muudoBaHus. [{is oCTanbHBIX OMNEpaluil PEeXKUMBbI pPE3aHUS
yCTAaHABIMBAIOT O  Ta0iuIlaM  HOPMATUBHBIX  CIPAaBOYHUKOB  C
WCIIOJIb30BaHUEM MOMPABOYHBIX KOA()PUIIMEHTOB, YUUTHIBAIOIINX U3MEHEHUE



ycioBuil pe3anus. [lpu pacuere pexXMMOB pe3aHMs CIEIYET MOJIb30BATHCA
crpaBoYHUKaMu. Eciau IUIIOMHUK TPUBOAUT B MPOEKTE Ty WIM HHYIO
BEJIMYMHY W3 HOPMATUBHBIX CIPABOUYHMUKOB, HANO COCIATHCS HA HCTOYHUK,
yKa3aB MX HOMEpa B KBaJpaTHbIX ckoOkax. [Ipu mpoBeneHUU BBIYUCICHUN
HE0OX0AUMO OBITh TPEACIHbHO BHUMATEIIBHBIM, IOCKOJBKY JIOMYIICHHBIC
OMMOKU TIPU OMpPEJICICHUH PEKUMOB pE3aHUs, HAPUMEP HE YUYTEH KaKoii-
A1M00 MONpaBOYHBIA KOAP(UIMEHT, YYUTHIBAIOIIUNA H3MEHEHHbIE YCIOBUS
pe3aHusi, BEAYyT K Mepe/iesiKe LEebIX pa3/iesioB MPOeKTa, a HHOTa 1aXe BCETro
npoekta.  OcHOBHOE  (MAalIMHHOE,  MAIllMHHO-aBTOMATHYECKOE WU
TEXHOJIOTMYECKOE) BpeMsl OTIPEICTISIOT Mo (popMmyrie

t0=(L/Sm) i =[ | +y+A/(Sn)] i, (6)

rae L — aimnHa npoxona, Mu;

SM — munyTHas mojava, MM/MUH,;

| -uncno mnpoxonoB (pabouux xoA0B); | — nanuHa oOpabaThiBaeMoi
MIOBEPXHOCTH, MM;
y — IJuHA Bpe3aHus (I0axo/la MHCTPYMEHTa), MM; A — JuIMHa mepedera

UHCTPYMEHTA, MM;
S — noxava, MM/00 MM MM/ZIB. XOJI;

I — 4YacToTa BpallleHHs, 00/MUH, WM YHCIO JIBOWHBIX XOJOB B MHUHYTY.
Cy1iecTByeT HeCKOJIbKO Pa3HOBUIHOCTEH (OPMYJIBI OCHOBHOT'O BPEMEHH JISI
pa3IMYHBIX BUAOB 00paOOTKHU, IPUBEICHHBIX B JINTEPATYPE MO TEXHUICCKOMY
HOpMHUpOBaHUIO. Hibke TPUBOIUTCS TpUMEp pacdera pPEeKUMOB pe3aHus,
OCHOBHOTO BPEMEHHM W TIOTPEOHOW MOIMHOCTH CTaHKa [UIsl OJHOTO W3
Han0oJiee YacTO BCTPEUAOIIMXCS BHIOB 00paboTkn — (pesepoBanusd. [Ipu
UCTIOJIh30BAaHUH B TEXHOJIOTHYECKOM TIPOIECCE MHOTOMHCTPYMEHTHBIX U
arperaTHeIX CTAaHKOB JMIUIOMHHK, BBINTOJHSS YKa3aHHBIE PAacUeThl, MOXKET
BOCIIOJIB30BAThCS PEKOMCHIANMSAMU W TPUMEpaMH, TPHBEICHHBIMH B
nuteparype. Ilpumep: BBIOOP WHCTPYMEHTA, pacdeT pPEKUMOB pPE3aHUs U
OCHOBHOT'O BpEMEHH

TexHnueckoe HOpMHUPOBaHHE ONePALUN

B npoekte HOpMuUpyeTCcs: BECh TEXMPOIIECC, HO TTOJAPOOHO PACCUUTHIBAIOTCS
HOpPMBI BPEMEHHM Ha BBIJEIEHHYIO onepauuio. COCTaBIsAONIME IITYYHOIO
BPEMEHU ONPENENSIOTCS Ha OCHOBE M30paHHOTO MeToja 00pabdoTKH,
PACCUMTAHHBIX PEXUMOB pE3aHUs, a TaKKe HEOOXOIMMBIX CIPaBOYHBIX
JAHHBIX.

B TexcToBO# YacTu MOIKHBI OBITH MPEICTABICHBI HEOOXOUMBIE (DOPMYITBI
Uit pacdeTta. Pe3syapTaroM  3TOrO  pasjaenia  SBISIETCA  MOJHOCTBIO
0(OpPMIICHHBIN TEXHOJIOTHUECKHH MPOIIECC, T.€. 3aNOTHEHHBIC MAPUIPYTHBIC U
OMepallMOHHbIE KapThl. B HUX NMPUBOASTCA BCEe HEOOXOJUMbIC JaHHBIC JIS
BBINIOJIHEHUSI OMEpalliy, B TOM YHUCJE MpUiaraeTcss 3CKh3, Ha KOTOPOM
n3o0paxkaercsd  M3roTaBiMBaeMass Ha  JAHHOM  omepaluu  JeTallb,
TEOpeTHYecKass cxema ee 0a3upoBaHMs, MEXKIEPEXOJHbIX pa3Mephl,
IEPOXOBATOCTH  00OpabaThiBa€MbIX  IOBEPXHOCTEH;  0OpadaThiBacMble



MOBEPXHOCTH BBIIEISAIOTCS (JMHUEH JBOMHON TOJUIMHBI JUOO KpPaCHBIM
1BETOM). MapiipyTHbIE U ONEpallMOHHbBIE KapThl BEIHOCATCS B MPUJIOKEHUE K
PaCYETHO-IIOSICHUTEIIbHOM 3aIIUCKE IPOEKTA.



Bb100p pe:Kylero MHCTpyMeHTa

Pexymuiit ”HCTpYMEHT BBHIOMPAIOT C YU€TOM MaKCUMAJIbHOTO IPUMEHEHUS
HOPMAJIM30BAHHOTO U CTaHAApPTHOIO HMHCTPYMEHTa; MeTojna o00pabdoTKH;
pa3MepoB 00pabaThIBaEMBIX MOBEPXHOCTEH; TOUHOCTH 0OpaOOTKH M Ka4eCcTBa
MOBEPXHOCTH; TMPOMEXYTOYHBIX Pa3MEPOB M JOMYCKOB HAa ITH pa3Mephl;
o0pabaTblBaeMOro Marepuasa; CTOMKOCTH HWHCTPYMEHTa, €ro pexylmx
CBOICTB W TMPOYHOCTH; CTaauud O0O0pabOTKM (YepHOBas, YUCTOBa,
OTJIeJIOYHAs ); TUIIAa POU3BOJICTRA.

Pasmepsl MepHOro peXyliero HHCTPYMEHTa OIPEACTSIOT HCXOAS U3
IPOMEXYTOUHBIX pa3MepoB 00pabOTKH (3EHKEPOB, Pa3BEPTOK, MPOTSKEK U
T.JI.) U3 pacyeTa Ha IPOYHOCTh U KECTKOCTb.

Onucanne KOHCTPYKI[UH, TeOMeTPHUECKUEe MapaMeTphl
Onucanne KOHCTPYKIIMU PEKYIIEro HHCTPYMEHTA, €ro apaMeTpoB U T.I.

Bp100p cTaHOYHBIX NPHUCIIOCOOICHU I

[Tpu pa3zpaboTke TEXHOJOTHYECKOTO IMpoliecca MEXaHUYeCKo o0paboTKu
3arOTOBKM HEOOXOJMMO TMPaBWIBHO BBIOpaTh MPUCTIOCOOJEHUS, KOTOpPHIC
JIOJDKHBI  CITOCOOCTBOBATh  TMOBBIIMICHUIO  MPOU3BOAUTEILHOCTH  TPYa,
JUKBUJALMUA TIPEABAPUTEILHON pPa3METKU 3aroTOBKU W BBIBEPKHM HUX TpHU
YCTaHOBKE Ha CTaHKE.

[IpumMeHeHNEe CTaHOYHBIX MPUCIIOCOOJICHUN U BCIIOMOTAaTEJbHBIX
UHCTPYMEHTOB IIpH 00pabOTKE 3arOTOBOK JA€T PsiJ MPEUMYIIECTB:
-[IOBBIIIAET KAYECTBO U TOUHOCTh 00paOOTKH JIeTalei;

-COKpalaeT TPYAOEMKOCTh O00OpabOTKM 3aroTOBOK 3a CUET PE3KOro
YMEHBIICHUS] BpPEMEHH, 3aTPayMBaeMOro Ha YCTAaHOBKY, BBIBEPKY U
3aKpeTICHUE;

-pacHIpseT TEXHOIOTUYECKUE BO3MOKHOCTH CTAaHKOB;

-C03/1aeT BO3MOYXHOCTb OJTHOBPEMEHHON 00paOOTKM HECKOJIBKUX 3arOTOBOK,
3aKpETICHHBIX B 00IIEM MPUCIIOCOOTIECHUH.

Bre16op cTaHOYHOTO MPUCTIOCOOJICHHS TOJDKEH OBITh OCHOBAaH Ha aHAIIM3e
3aTpaT Ha pean3alyi0 TEXHOJOTHMYECKOTO IMpOoIecca B YCTAHOBIICHHBIM
IPOMEXYTOK BPEMEHH IPHU 3aJaHHOM YHWCIEe 3aroToBok. [IpaBuma BeIOOpa
texHosiornyeckor ocHactku (I'OCT 14.305-78) mnpemycmaTpuBaeT IIECTh
CUCTEM TEXHOJOTMYECKOM OCHACTKH, KOTOpbIE MpEIHA3HAYEHBI IS
BBINIOJIHEHUS PA3JIMYHBIX BUJOB PadOT B 3aBUCUMOCTH OT THIIa TPOU3BOJICTBA.
K cucremam TEXHOJIOrMYECKON OCHACTKHA OTHOCSTCS CIEAYIOLINE:

-cucTeMbl Hepa3z0opHoi cniennanbHoil ocHacTku (HCO);
-CUCTEMbI YHHBEpCcalbHO-HaNaAouHoi ocHacTku (YHO);
-CUCTeMbl YHHBEpCcaIbHO-cOOpHOM ocHacTKu (Y CO);

-cucTeMbl cOopHO-pazbopHoit ocHacTku (CPO);

-CUCTEMbI YHUBEpCcalbHO-0e3HanaaouHoi ocHactku (YBO);
-CUCTEMBI CTICIUAIN3UPOBaHHON Hastagounou ocHacTku (CHO).



[Ipucnocobiienne as MeXaHUYeCKor 00pabOTKU eTanu pa3padaTbiBaeTCs
HA Ty Omepanuio, rae oOecrmeyuBaeTcsl pa3Mep JeTald, MONaBIIUKA B
pPacCCUMTaHHYIO pa3MEpHYIO IIeTb. B 3TOM pasjmene MpUBOIATCS HCXOIHBIC
JaHHBIE, HEOOXOMWMBIE JUIS TPOEKTUPOBAHWS OCHACTKH, a TaKkke
dbopmynupyeTcs cay:keOHOe Ha3HauYeHHE MPUCTIOCOOIEHHUS.

A) Pa3pa0dorka npMHUMIINAIBLHON CXeMbI TEXHOJOTHYECKOl OCHACTKH.
Kunemarnuecknii pacuer.

Ha ocHoOBe CyIIecTBYIOIIMX METOJIUK KOHCTPYHPOBAHHUS OCHACTKH JOJDKHA
OBbITh 00OCHOBAaHA TPHUHIMIHAIBHAS CXEMa IPUCIIOCOOJICHHS, TJE BCE
AJIEMEHTHI (38)KUMHBIC, CUJIOBBIC MPUBOBI M T.JI.) TTIOKA3bIBAKOTCS YCIOBHBIMHU
o0o3HaueHusMH. B paszene mpuBOAATCS ICKH3bI YKAa3aHHOW CXEMBI, JACTCS
000CHOBaHHME M €ro MOJPOOHOE ONMUCAHWE, a TAK)KE BBIMOJIHSIIOTCS PACUCTHI
BCEX KHMHEMATUYECKHUX  IICTEeH, KOTOpPhIC  IO3BOJSIOT  ONPEICTUTH
KMHEMaTHYECKHE MapaMeTPbl COCTABIISIIONINX 3BEHBEB MPUCITOCOOICHUS (715
pBIYAroB - COOTHOIIICHHE TUTCUEH, SIS 3yOUaThIX 3alleIJICHUH - MepeaTOuHOe
OTHOIIICHUE U T.]I.).
Bb) Cuiosoii pacuer

Ha ocHoBe HMCXOIHBIX AaHHBIX W MPEIOKEHHON MPUHIMIHAIBHOU CXEMBbI
BBIOMpAIOT WM  pa3pabaThiBalOT CWJIOBOM MPHUBOJA  IPUCTIOCOOIEHUS.
YuuteiBas KapTUHY JACHCTBYIOIIMX CHUJI HAa MPHUCIOCOOJIEHHE, BBIOMPAIOT
HaumOoJiee HArpYKEHHBIM dJIEeMEHT W TMOAPOOHO pPACCUMTHIBAIOT €ro Ha
NPOYHOCTh W/WJIU JKECTKOCThb. [IpM KOHCTpYHMpPOBAaHUM MPUCIOCOOICHHUS
CJIeIyeT MO0 BO3MOXXHOCTH CTPEMHTHCS HCIOJIB30BATh KaK MOXKHO OOJIbIe
CTaHJApTHBIX JJIEMEHTOB. B 3TOM paszene AOMKHBI OBITH MPUBENICHBI BCE
HEOOXOIMMbIE aHAJUTUYECKUE 3aBUCHMOCTH, HAa OCHOBE KOTOPBIX BEJICH
pacyer, U ACKU3bI, €ro WLUTIOCTPUPYIOIIHE.

B) Pacuer TexHu4eckux TpedoBaHuil

JUist HaXOXKACHHSI TEXHHMYECKUX TpeOOBaHUN IOIDKEH OBITh BBHITIOJHEH
MEpPEexXol OT CIYXKEOHOrO0 Ha3HAYCHHUS NPUCIIOCOOJECHUS K TEXHUYECKUM
TpeOOBaHMAM Ha TOYHOCTH €ro cOopku. B OonbIIMHCTBE CiydaeB
NPHUCTIOCOOJICHNS TIPeIHAa3HAYCHBI ISl YCTAHOBKM 3arOTOBKM Ha CTaHKE.
[ToaTOMy HCXODHBIM TOKa3zateneM OyAeT SBISAThCA TpeOdyemass TOYHOCTH
YCTAaHOBKHU 3arOTOBKHU. JJIS WIJUTFOCTPAIMH BBIOTHIEMBIA TEPEX0]] CISAYyeT
n300pa3uTh Tpaduuecku B BuIe rpadsl mpeodOpa3oBaHus HAOMYCKOB. B
TEKCTOBOM YacTH pas3jiena JIOJDKHO OBITh TOAPOOHO TaHO 0OOOCHOBAHHE TOTO,
HAa YTO OTBOJUTCS Ta WIM WHAS dYacTh JOIYCKa, OTPAaHHYMUBAIOIIETO
MOTPENTHOCTh YCTAHOBKH 3arOoTOBKH. Pe3ynbTraTom pasnerna sSBISETCS CIHCOK
TEXHUYECKUX TPeOOBaHM, KOTOPhIE HEOOXOAMMO MPETBSIBUTH K OCHACTKE.



I') Texun4yeckoe onMUCaAHUE TEXHOJIOTUNYECKOI OCHACTKH

JlaeTcsi KpaTkoe, HO TOYHOE ONHCAaHUE pabOThl CHPOEKTUPOBAHHOTO
npucnocoOsieHus. TeXHUUYEeCKOe OMUCaHue eNeco00pa3Ho AaBaTh MO CXEME:
oOliee Ha3zHAYeHWE TMPUCHOCOONEHHUs, Ha3BaHWE W HAa3HAYEHHUE €ro
AIIEMEHTOB, OMMCAHNE B3aMMOCHCTBHSI BBIJICIICHHBIX JIEMEHTOB.
Konctpykiust mpucrnoco6sieHusi BBIHOCUTCSL B rpadUuecKuil pa3aen mpoeKTa.
[Ipunaraemast xk rpaduyeckomy martepuany cnenudpuxanus odpopmisiercs B
COOTBETCTBHH C CYIIECTBYIOIIMMU HOPMAaMH U BBIHOCHUTCSI B TPUJIOKEHHE K
pPacUYeTHO-TIOSICHUTENIbHON 3aMKiCKe MTPOEKTa.

Bb100p KOHTPOIBLHO-U3MEPUTEIHLHOT0 IPUCTOCOOIEHUS

KoHTponbsHoe npucnocobsienue pazpadarbiBaeTcs sl KOHTPOIS OJHOTO WU
HECKOJIbKUX MapaMeTPOB (JINHEWHBIX UK YIJIOBBIX pa3MepoB) AeTaiu. B
paszjiesie MPUBOJUTCS OMKMCAHKE CITY>KEOHOT0 Ha3HAUYEHUSI PUCTIOCOOICHUS U
UCXOJIHBIE JJAHHBIE ISl €r0 MPOSKTUPOBAHMUSI.

B nporiecce nepexona ot ciaykeOHOro Ha3HAYEHUsI K HOpMaM TOYHOCTHU ObLIO
ONpEJINICHO OJHO W3 TEXHUYECKUX TpeOOBaHUN, KOTOpOE HOJKHO OBITh
oOecrieueHo B mpoliecce cOopku. B nanHom paznene maercs 000CHOBaHHE U
o ipoOHO OTIHCHIBACTCS CPEIICTBO KOHTPOJIS, MI03BOJIAIOIIEE
IPOKOHTPOJIUPOBATh  yKa3aHHOE  TeXHUYeckoe  Tpeboanue. Kpowme
000CHOBaHHS B pasfesie NOJDKHA OBITh MPEACTaBlIeHa CXeMa KOHTPOJBHOTO
CpelCTBa, CXeMa KOHTPOJIs, M YKa3aHa MOTPEIIHOCTh, KOTOPYH) MOKHO
JIOIYCTUTH B IIPOLIECCE KOHTPOJIS.

3akiroueHue mo padore u 001MEe BHIBObI

31ech NOKEH ObITh JaH OTBET HAa BOIMPOC: IOCTUTHYTA JIU MOCTABJICHHAS B
pabore menb. CaenaHbl BBIBOABI MO OCHOBHBIM pe3yiibTataM paloThl. [Ipum
ATOM BBIBOJIBI JIOJKHBI BBIPAXKATHCS B YTBEPAUTEIHHON (hOPME B OTHOIIICHUHU
TOT0, KaK JTOJDKHA OBITH PEIlIeHa Ta WM MHAs TTOCTaBIICHHAsA B paboTe 3a7ay4a.
Ipumep.

B pesynbpTate BBIMOTHEHHOW paboOTHl OBLT pa3paboTaH TEXHOJIOTHYECKUI
IPOIECC M3TOTOBJICHHMS... [IpU 3TOM TONy4EeHHBIE PE3YIbTAThl MO3BOJISIOT
CeNaTh CIEeAYIONe OCHOBHBIE BBHIBOJIBI:

1. 3aroroBka.... Uil  M3FOTOBJICHHS  ....NMOAOOpaHa  MPaBHIIBHO.
DOxoHOMUYECKUN dP(HEKT MO CPaBHEHUIO C 3arOTOBKOM M3 KPYIJIOTO TpoKaTa
paBeH .....



3.5 Ilogbop JguTepaTypbl MO TeMe BBINYCKHON KBAaJIUM(PUKAIHMOHHOU
padoTbI

[Togbop nuTepaTypbl I€71€CO00pa3HO HAUMHATH C HM3YYCHHUS TE€X KHUT H
NEPUOJUYECKUX HM3JaHUM, KOTOpblE PEKOMEHIOBAaHbBI IMPENOoJIaBaTesIeM 10
U3y4aeMbIM JUCIMIUIMHAM U KOTOPbI€ OJU3KU K BEIOPAHHOM TeMe BBIITYCKHOU
KBAJIM(DUKATMOHHOU pabOTHI.

VYcnex paboTel BO MHOTOM ONPEENseTCs] KAYeCTBOM MCXOJHBIX MaTepUalioB,
KOTOPBIMH  TOJB3YeTCSI aBTOp MpH €€  HamucaHuu.  BeimyckHas
kBasM(ukanmoHHas pabora B (opMe ITUIUIOMHON padOThl BBIMOIHSIETCS
UCKIIFOUUTEIbHO Ha HAyYHBIX MaTepualiax —TEXHUYECKUX, CIPABOYHO-
CTATUCTUYECKUX, a TAKXKe IO JaHHBIM MPAKTHUYECKUX 3aJaHUM, HAOIIOICHUIA
Y UCCJICIOBAHUM.

[lepBoe, 4TO HEOOXOAMMO cAeNaTh MpPH TOCEIIEHUH OUOTUOTeKH —
03HAKOMUTHCA C al(aBUTHBIM W CHCTEMaTUYECKUM OuOImorpaduvecKuMu
KaTajoramu, OToOpaTh 1 BBINIUCATH HA KAPTOYKU UCTOYHUKH TI0 TEME.
3HAKOMCTBO C JIUTEPATypOil clielyeT HAaUMHATh C CAMbIX HOBBIX MCTOYHHKOB.
Oco0oe  BHHMMaHHME  JIOJDKHO  OBITh  ylelneHo  (pyHIaMEHTaJIbHBIM
POU3BEACHUM, TI€ MOAPOOHO U3NAraercst CyTh MpoOjIeMbl, 0003HAYEHBI U
000CHOBaHbBI pa3IUYHbIEC MOAXObI s ee pemeHus. HeoOxonumo oOpamarh
BHMMaHHE Ha BCE HMMEIOLIMECS CCBUIKM Ha MCTOYHMKM WHGOpMAIMHU B
Ka)KJIOM U3IaHUH.

B  cOope (akTuueckoro - marepuasa = MOXHO  BOCHOJIb30BaThCS
pa3HOOOpa3HBIMU  CNPABOYHUKAMH,  CTAaTUCTUYECKUMHU  COOpPHHKAMHU,
TEXHUYECKOW JIMTepaTypod, TEXHOJOTMYECKUMHU KapTaMu, [aclnopTaMmu
obopynoBanus. IIpu paboTe C UCTOYHMKAMH JMOO JIETIAIOTCS BBIITUCKU W3
TEeKCTa, JHOO COCTaBIsETCA KOHCIEKT TMPOYUTAHHOTO (00s3aTeNbHO
yKa3bIBa€TCA UCTOYHHUK, MOXKHO U C YKa3aHUEM CTPAHUIL).

bompmyro momomps aBropy BKP Moxker okazaTb HOpPMAaTHMBHO-
TEXHUYECKass JOKyMeHTauus mupennpusitua. [ns mnonmbopa wuzmanuii 1mo
MHTEPECYIONIEH TeMe MOTyT OBITh HCIOJIB30BAaHbI CIMCKH JIMTEPATYPHI,
coJiep Kalluecs B YK€ IPOBEIECHHBIX UCCIIEIOBaHUAX.

I[Ipu  mombope  nuTepaTypbl  HEOOXOAUMO  Cpa3y  COCTaBISITH
oubnmuorpaduyeckoe  ONUCAaHWE OTOOPAHHBIX W3JAHMA B  CTPOTOM
COOTBETCTBHHM C TPEOOBAHMUSIMH, MPEABIABIIEMBIMA K O(DOPMIICHHIO CIHCKA
JUTEPATYPHI.

CratucTu4ecKkuii 1 aHaIMTUYECKUN MaTepual, CBA3aHHbIN C MPOTEKAIOUUMHU
B MAIIMHOCTPOCHUM IIpolieccaMu, MOXXHO Moiy4uuTh depe3 Murtepuer. Ilpu
ATOM OYEHb BaXKHBIM SBIISICTCSI YMEHHE Pa0OTaTh B MOMCKOBBIX CHCTEMaX.



Ipunoxenue A

IIpumepHasi TeMaTHKa BBINYCKHbIX KBAJIU(PUKALMOHHBIX padoT

Tema BbINYCKHOM KBaTM(PUKALMOHHON padOThI

1 Pa3paboTka TEXHOJIOTMYECKOr0 Tpoliecca H3TOTOBJICHUS JCTalH
«PoJIMK HaKOIUTEIISA»

2 Pa3paboTka TEXHOJIOTMYECKOr0 Tpoliecca H3TOTOBJICHUS JCTalH
«Ocpb O10KOBY

3 Pa3paboTka TEXHOJIOTMYECKOr0 Tpoliecca H3TOTOBJICHUS JCTalH
«Ban Benymmin»

4 Pa3paboTka TEXHOJIOTMYECKOrO0 Tpoliecca H3TOTOBJICHUS JCTaJH
«bonT 3aknagHON)

5 Pa3paboTka TEXHOJIOTMYECKOrO0 Tpoliecca H3TOTOBJICHUS JCTaJH
«Bamny»

6 Pa3paboTka TEXHOJIOTHYECKOrO Tpoliecca HW3TOTOBJICHUS JCTaJH
«Ocp mKuBay

7 Pa3paboTka TEXHOJIOTHYECKOrO0 Tpoliecca H3TOTOBICHUS JCTaJH
«Och»

8 Pa3paboTka TEXHOJIOTHYECKOrO Tpoliecca HW3TOTOBJICHUS JCTaJH
«ITaner pukcaTopa

9 Pa3paboTka TEXHOJIOTHYECKOrO0 TIpollecca H3TOTOBJICHUS JCTaJH
«Och»

10 Pa3paboTka TEXHOJIOTHYECKOrO0 TIpoliecca H3TOTOBJICHUS JCTaJH
«HepBax»

11 Pa3paboTka TEXHOJIOTMYECKOr0 TIpoliecca H3TOTOBJICHUS JCTaNH
«Bamy»

12 Pa3paboTka TEXHOJIOTHYECKOrO0 TIpollecca H3TOTOBJICHUS JCTaJH
«OnpaBka»

13 Pa3paboTka TEXHOJIOTMYECKOr0 TIpoliecca H3TOTOBICHUS JCTAIH
«Och»

14 Pa3paboTka TEXHOJIOTMYECKOr0 TIpollecca H3TOTOBICHUS JACTaNH
«Och Oapabana»

15 Pa3paboTka TEXHOJIOTHYECKOr0 TIpoliecca H3TOTOBICHUS JCTAIH
«Crakan»

16 Pa3paboTka TEXHOJOTHYECKOr0 TIpollecca H3TOTOBICHUS JCTAIH
«Och»

17 Pa3paboTka TEXHOJIOTHYECKOrO0 TIpoIlecca H3TOTOBJICHUS JICTAIH
«PonuK npuBOTHON»

18 Pa3paboTka TEXHOJIOTHYECKOrO0 TIpollecca H3TOTOBJICHUS JICTAIH
«OnpaBkay

19 Pa3paboTka TEXHOJOTMYECKOTO TMpOllecCa H3TOTOBJICHUS JETalu
«Bamy»

20 Pa3zpaboTka TEXHOJOTMYECKOTO MPOIecCCa H3TOTOBJICHUS JAETalu

«Bam»
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Pa3paboTka TEXHOJOTMYECKOTO TMPOIECCa H3TOTOBICHUSACTAIN
«Bam»

22

Pa3paboTka TEXHOJOTMYECKOrO0 MpoLecca H3rOTOBICHUANETAIN
«Koneco npuBoiHOE»




IIpuioxenue b

Tumynsnelit 1ucm OUNIOMHO20 npoeKma
JEITAPTAMEHT OBPA30OBAHU S BOJIOT'OACKOU OBJIACTHU
BIIOY BO «YepenoBeukuii TEXHOJOTMUECKUM KOJIEIK»

JOITYCTUTD K 3AIIUTE
CneunanbHOCTh: TexHUK 3aMecTUTENb AUPEKTOpa

110 IPpOU3BOJCTB CHHOM IIPAKTHUKE

E.B. ®enopona

JIUIIJIOMHAS PABOTA (npoekr)

Tema:
Crynenrta
(®UO nosHOCTBIO B POJUTEIILHOM TAIEKE)
CPYIIIBI
PyxoBoaureins
(y4. cTeneHs, y4. 3BaHHE, JOJDKHOCTB, ().1.0. TIOJHOCTBIO)
(nmoanucek 6e3 pactmMpoBKM)
« » 20 r.
Koncynprant
(y4. cTeneHs, y4. 3BaHHE, JOJDKHOCTB, ().1.0. TOJIHOCTHIO)
(moanuck 6e3 pacumdpoBKM)
« » 20 T.
« » 20 T.

(moamuck cTyneHTa)

Yepenosen 2023



IIpuioxenue B
(oGs3aTenpHOR)

Jlucm 3a0anus ouniomnozo npoekma

CornacoBaHo Y1Bepxaao
3amMecTUTens OUPEKTOpa IO IPOU3BOJICTBEHHOM
IIPaKTUKE BIIOY BO «UepenoBenkuit
TEXHOJOTUUYSCKUN KOJIIEIK»

/ / E.B.®enopoBa
<« » 2023 r. <« » 2023 r.

3AJJAHUE
Ha BBIMYCKHYI0 KBATU(PUKANMOHHYIO padoTy
(IMIIOMHBIH MPOEKT)

CryneHt

Tema
Hcxonnble naHHLIE:

PaGounii yeptrex neranu

['omoBo#i 00BEM BBINTyCKA JeTajIeh

3aaHHas rofioBas IporpaMMa Lexa

PexuM paboThl
IlepeueHb TEXHUYECKHUX DELICHUN, HOUISKAIMX pa3paboTKe:

1. Awnamu3s cirye0HOro Ha3Ha4YeHHsI U KOHCTPYKTOPCKO-TEXHOJIOTUYECKUX MPU3HAKOB JIETAIH, OIpecieHue
THUIIA 3aTOTOBKH IS €€ TIPOU3BO/ICTBA;

2. Pa3paboTka TEXHOJIOTHYECKOrO MPOIlecca N3TOTOBJICHUS JICTaIH,

3akonuenHass BKP (nummoMHBIH TPOEKT) MOMKHA COCTOSTh M3 PACUCTHO — TMOSICHUTEIHLHOW 3aIMCKH;

rpaduIeckoil YacTH (depTexei), MyTbTUMETUHHON TTPe3CHTAIIHH.

PacueTHO — mosicHUTeJIbHAA 3alMCKa JOJDKHA OBITH BBINMONHEHA Ha KOMITBIOTEpPE Ha OJHON CTOPOHE JIUCTA.

Bce paznensl mosSCHUTENBHOHN 3alMCKH CIENYET H3JIaraTh 0 BO3MOXKHOCTH KPaTKO, YTOOBI pa3Mep B IIEJIOM

HE TIPEBBIMIAN MPU TICYaTHOM TeKcTe He Oonee 60 cTpaHuIL.

Paznensl pacueTHO — MOSICHUTENBHOM 3aITMCKHU:

- Tumynvnoii aucm,

- 3a0anue Ha 8bINYCKHYIO KEANUDUKAYUOHHYIO paOOmy (OUNIOMHBLU NPOeKm);

- Om3bi8 pyKOBOOUme s 8bINYCKHOU K8ANUDUKAYUOHHOU pabombl (OUNIOMHbLU RPOeKm);

- Peyensus na 6binyckHyto K6anugukayuoHuyo pabomy (OUNiIoMHbILL NPoeKm);

Cooepoicanue (OCHOBHBIE 3aTOJIOBKH PAOOTHI M COOTBETCTBYIOIINE HOMEPA);

- Bgeoenue (bopmynmpoBKa mpoOiieMbl, OTpakeHHE aKTYaJIbHOCTH TE€MBI JUILIOMHOTO TPOEKTa, OMpezeseHue

nene u 3amav, oObeKTa ¥ IpeAMeTa UCCIIENOBAHUS, CTENEeHh N3y4EHHOCTH JaHHOTO BOIIPOCA, XapaKTePUCTHKA

JUYHOTO BKIIaJa aBTOpa AUIJIOMHOTO MPOEKTa B pelIeHne n30panHoi mpodiembl). OO0beM BBeeHMs He Oonee

5 crpanwut.

- Ocnosnasa wacms (wH(pOpMaIMs, TOApa3aeNieHHas Ha TJaBbl: MOCIENOBATEIHHOE ONMHUCAHWE TEXHHYECKUX

pelIeHul, MoIeKaIuX pa3padoTKe B XOA€ TUIUIOMHOTO MPOEKTHPOBAaHUS, OOOCHOBAaHWE BBHIOPAHHOTO

BapHaHTa pemeHus — 3QPEeKTHBHOCTh, TOYHOCTh, MPOCTOTA, IPAKTUYECKAst 3HAYMMOCTD | 11p.). O0beM TeKkcTa

OCHOBHO# 4actu He Oonee 50 cTpanuir.

- 3axnouenue (BBIBOABI M PE3yJlbTATHI, MONydEHHBIE aBTOPOM, YKa3aHHWE, €CIM BO3MOXKHO, HAIIPaBIICHUS

JATBHEHIIIEro YCOBEPIICHCTBOBAHUSI TEXHOJIOTMYECKOro TpoIecca W TPEAJIOKEHUH MO MPaKTHIECKOMY

WCIIONBb30BAHUIO PE3YNIbTATOB JUIJIOMHOTO TpoekTupoBaHus). OObeM TekcTa 3akKioYeHHus He Oonee 3

CTpaHUII.

- Cnucox ucnonvbsyemvlx UCMOYHUKO8 U Jumepamypsl (W3IAHUS W WCTOYHHUKH, HCIIONB3yeMbIe aBTOPOM,

pacnoiokeHHbIe B alihaBUTHOM MOPSIKE U IPOHYMEPOBAHHBIE).

- Ilpunooicenuss (MWIUTIOCTPATUBHBIA Matepuan (PUCYHKH, CXEMbI, KapTbl, TaOmuuwl, Qororpadum u mp.,

KOTOpPBIE JIOJKHBI OBITh CBSI3aHBI C OCHOBHBIM COJIEpKaHHEM, ITPHIIOKEHHSI JOJKHBI OBITH IPOHYMEPOBAHEI, B

TEKCTE JIOJKHBI OBITh CCHUIKH Ha HUX). O0beM NPUIIOKEHUH HE PETIaMEHTHPOBAH.




TpeboBanust k ohopMIIEHHIO, CTPYKTYpE, CONEPKAHUIO PACUCTHO — MOSICHUTEILHON 3alMCKUA JAWUTUIOMHOTO
MPOEKTa TPEACTABICHBI B METOJMYCCKUX PEKOMEHIAIKSX 10 BHIMOJIHECHUIO BBITYCKHON KBATH(PUKAIIMOHHON
paboThI (IUTUIOMHOTO MPOEKTA) JUIs CTYACHTOB creruaibHocT 15.02.08 TexHOoNorus MalmHOCTPOCHHUSL.
2.I'papuyeckasi yacTh JUIUIOMHOro mnpoekra BbemmonHsercs B cucreme AUTO CAD. Copepxanue
rpadMuecKoil YacTH AUIIOMHOTO POEKTA!

- YepTexX JeTaju;

- TEXHOJIOTNYecKasi KapTa Ha U3rOTOBJIEHUE JI€TaIIH.

TpeboBanus K conepkanuio, oHOPMIICHHUIO U TPEACTABICHUIO TpaQUUuECcKOl YacTh JUIIOMHOTO MPOEKTa
MPEACTABICHBl B METOAWYECKUX PEKOMEHJAIMSIX 110 BBHIMOIHEHUIO BBITYCKHOW KBaIU()UKAIIMOHHOW PabOoThI
(mUILTOMHOT0 MPOEKTa) IS CTYACHTOB criernanbHocT 15.02.08 TexHomorus MalmHOCTPOCHUS.
3.MyabTUMeaUiiHAs Mpe3eHTanusa — He 6osee 15 crmaiimos, BeIToaHeHa B mporpamme MicrosoftPowerPoint .
TpeboBaHusi K CTPYKType Mpe3EHTALMH, COACPKAHHIO W OQOPMIICHUIO CJaliJJOB TpPEICTABICHBl B
METOIMYECKUX PEKOMEHJAIMIX IO BBIIOJIHEHHUIO BBITYCKHON KBanM(PHUKAIMOHHON pPaboTHl (IUTLIOMHOTO
MIPOEKTA) JUTsl CTYACHTOB crieruanbHoctu 15.02.08 TexHomorus MamHOCTPOCHHSL.



Bpewms na BeinonHenue BoimyckHHKOM BKP:

ODTanbl MOATrOTOBKH H 3amuTel BKP

Cpoku
BEITIOTHCHHUS

OTMeTKa
PYKOBOAUTENSL O
BEITIOTHCHHUH (T10

akry)

ITonnuce
PYKOBOAUTENS

AxTyanpHOCTh BbIOpanHoW Tembl BKP, ompenenenue
Lead M 3ajad.pa3paboTka CTPYKTYPBl COJIEpKaHUS
paboThl, COINIacOBaHHE C PYKOBOAUTENEM (HAIHMCAaHHE
COZIEpIKaHUs M BBEJICHUS)

[Mogbop ¥ wW3ydeHWe JUTEPATYPHl, HCTOYHHKOB.
Pazpaborka W  mpencTaBIeHHE ~Ha  TPOBEPKY
PYKOBOJIUTEINIO EPBOH TJIABBI

COop mpakTHYECKOro Marepuaja 10 OpraHWu3alHH, Tae
CTYJCHT MPOXOMWI  TPEIIUIUIOMHYIO  TPAaKTHKY.
CornacoBanue C  OpraHuzanuedl  CTPYKTYpbI
ColiepXKaHusl JUIUIOMHOM pabotel. Paspaborka
npe/ICTaBICHHE HA TMPOBEPKY PYKOBOIHUTEIIO BTOPOIt
TJIaBbL

Pazpabotka 0  mpencraBIeHHMEe ~ Ha  IIPOBEPKY
PYKOBOIUTEIIO TPETHEH IJIABBI.

CornacoBaHue ¢ KOHCYJIbTAHTOM TpadHyecKol 4acTu

CornacoBaHue ¢ pPyKOBOAUTENEM C PYKOBOJHUTENIEM
tekcta 3AKJIFOYEHUA. IlpeacraBnenue AWUIUIOMHOM
paboThl B UePHOBOM BapHAHTE PYKOBOJHUTEIIO.

HopmokoHnTpons. BHeceHne wu3MeHeHHii B paboTy B
COOTBETCTBHUU C 3aMCUAHUSIMU.

Pa3paboTka Te3MCOB JIOKJIa/a U IPE3CHTALIUH

IIpoBeneHue npeaBapUTEIbHON 3aILUTBI

10

IloBTopHoe mnpenpsBrenne BKP pykoBomurenro mis
ohopMIIeHHSI OT3bIBA

11

[IpenpsBnenne oxoHuaTenpbHOro Bapuanta BKP Ha
OymaxknoM  goknmaza  Ha  3aumry BKP  wm
MYJbTUMEAMMHON IPE3EHTAlMd HA  3JIEKTPOHHOM
HocuTene, or3piBa pykoBonutensi BKP, penensun

PykoBonurens BKP
3ajaHue MPUHSIT K UCTIOTHEHUIO CTYACHT « »

Paccmotrpeno Ha 3acegarnn MK momuTeXHIIECKOro mpohuist
npotokost No 0T« » 2023 r.

Cpok coqaun BKP

nn

HanmenoBanue npennpusiTvsi, Ha KOTOPOM BBITYCKHHK IPOXOAUT NPEIAUIIOMHYIO
MIPAKTUKY:

Jara Beimaun 3amanus " " 2023r. 2023 r.

2023 1.




Ipunoxkenue I'

Ilpumep ogpopmnenun cpaguueckoii wacmu
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CoBMELLEHHbIN YepTEX TexHonornyeckas kapTa CoBMELLEHHbIN YepTExX:

OT/IMBKMU U AeTanu (dbopmat A1) MnaH yyactka/I[paduk
(dbopmat Al) 3arpysku
opmaTt Al
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KapTa Hanaaku (dpopmat Al) CoBMeléHHbIN YepTéx: KoHAYKTOp Ans
cBepneHusa/Pesel TokapHbii/Mpobka

(dbopmaT Al)
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IIpuioxenue E

JEITAPTAMEHT ObPA30OBAHUS BOHOFOZLCKOfI OBJIACTHU
BIIOY BO «YepenoBenkuii TEXHOJIOTUUECKUN KOIIEIK

OT3bIB
HA BBIIYCKHYI0 KBATH(HUKAIMOHHYIO padoTy

CrynenTa (ku)

CroenuaibHOCTh

®dopma 00ydeHust

Tun JIMIIIIOMHBIATIPOEKT
Tema BKP

AKTyaJIbHOCTh TEMBI PaOOThI

OneHka cosiepKaHus U CTPYKTYpbl pabOThI

Cmpyxkmypa, J102uka u CmMuib U3LONCEHUS NpedcmasienHo2o mamepuana. 11youna
npopabomku  mMamepuaid, Haiuyue KOHKPEeMmHbIX OAHHLIX, PACYemos8, CPAGHEeHUll
(ananuza), 0OOCHOBAHHOCMb U3OHNCEHHBIX 6b180008. Coomeemcmaue mpedOBAHUAM K
BKP.

CreneHb JOCTHXKCHHUA L CIIN pa6OTBI " €€ MPaKTHYCCKasA 3HAYNMOCTD
Tonnoma packpselmus  memvl, coomeenicnieue 66160006 U peKOMeH()auuﬁ saaauafw,
SHAYUMOCNb U pealucmuiHocntsb ﬂpeaﬂO.?fC‘eHHblx peKOMeH()aL;MZZ.

JocrouHnctBa  paboThl, B  KOTOPBIX  MPOSBUIUCH  OPUTHHAIBHBIE  BBIBOJBI,
CaMOCTOSITENIBHOCTh CTYEHTA, SPYAULUS, YPOBEHb TEOPETHUYECKON MOJIrOTOBKH, 3HAHUE
JUTEPaTypsl U T.J.

Henocratku, oTMeueHHbIE paHee U HE YCTPAaHCHHBIE Ha JaHHBI MOMEHT (TI0 COJICPIKaHUIO
1 0(OPMIICHHUIO)

Onenka paboThI CTYACHTA
Cobniodenue  epaguxa, Cc80€8PEMEHHOCHb,  CMAPAMENbHOCMb,  UHUYUAMUBHOCTb,
OUCUUNTUHA U M. O.

3aKIIr0YeHHE 10 HpeHCTaBHeHHOﬁ pa60Te

PyKOBo JUTEIb cmenenn, 36anue, oondchocms, M.0O.D.
BKP

Tloonucoe
C oT3BIBOM IToonuce ouniomuuka

O3HAaKOMIJICH




Ipunoxenue K
PELHEH3UA
HA BBIIYCKHYI0 KBATH(HUKAIMOHHYIO padoTy

CrynenTa (xu)

CroenuaibHOCTh

Tun BKP Junnomuas pabota

Tema

Peuenzusa na eplnycKHy0 Keaniupukayuonuyio padomy ompaxcaem:

aKTyaJIbHOCTh M 3HAYUMOCTD TEMBI HCCIICIOBAHUS;
Kpatkoe onucanue cogepxkanusi BKP;

OIICHKY JIOTUYECKOH TOCIIeI0BATEIIBHOCTH H3JI0KECHUS TEOPETUICCKOTO U TPAKTHYECKOTO
MaTepuaa;

apryMEHTHPOBAHHOCTH BBIBOJIOB IT0 UTOT'aM BBITIOJTHEHHOW PabOTHI;

OIICHKY 00OCHOBAHHOCTH MEPOTIPHUATHH, MIPEITIOKEHHBIX JIUISI COBEPIIICHCTBOBAHUS
JESATEIILHOCTH PacCCMAaTPUBAEMOTO MPEANPUITHS (paccMaTpUBaeMOM Chepbl
JESITEITHHOCTH);

HCIIOJIb30BaHUE OMOIMOTPAPUIECKUX HCTOYHUKOB;

HEJI0CTATKHU, IPUCYTCTBYIOIINE B paboTe;

0COOBIe JJOCTOMHCTBA PA0OTHI, 3aMEYaHHUS, TIOXKEITAHUS U TIPEUIOKCHHS;

0OIIYIO OIICHKY BBITIOJIHEHHON paboT

3axknouumenvruan gpaza:

[IpencraBnennas BKP 1o crpykrype, 00beMy U COICPIKAHUIO pa3/eioB, TIyOWHE
nmpopabOTKKM Marepuana  (coomeemcmeyem, He coomeemcmeyent) TpPeOOBaAHUSAM K

BBIITYCKHOM KBATM(UKAIIMOHHO N pabore CHEeLHUaINCTa u 3aCIyKUBAET
OLIEHKH.

(OTIMYHOM, XOpOILIeH, yIOBIETBOPUTEIILHOM, HEYIOBIETBOPUTEIHHOMN )

Penienzent @.U.0., cmenenw, 36anue (npu
HAnuyuu) O0JIHCHOCMb, MeCmo pabomol

MII Iloonuce






	3.1.1 Титульный лист
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	Размеры мерного режущего инструмента определяют исходя из промежуточных размеров обработки (зенкеров, разверток, протяжек и т.д.) из расчета на прочность и жесткость.
	Описание конструкции, геометрические параметры
	Описание конструкции режущего инструмента, его параметров и т.д.
	Выбор станочных приспособлений
	При разработке технологического процесса механической обработки заготовки необходимо правильно выбрать приспособления, которые должны способствовать повышению производительности труда, ликвидации предварительной разметки заготовки и выверки их пр...
	Применение станочных приспособлений  и вспомогательных инструментов при обработке заготовок дает ряд преимуществ:
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