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HOACHUTEJBHASA 3AIINCKA

JIUmioMHOe MPOEKTHUPOBAHUE SIBISIETCS 3aBEPLIAIONIMM 3TAoOM OOY4YEeHHsS IO
cnenuaibHocTH 15.02.16 TexHon0rus MaMHOCTPOEHHUS.

[{enn QUIIITIOMHOTO MPOEKTUPOBAHUS:

— CUCTEMaTH3allMsl, 3aKpPEIUICHHE W pacIIMpeHUE TEOPETUYECKUX 3HAHMM
CTYJECHTOB;

— OBJIAJICHHE HABBIKAMHU CaMOCTOSITEJIBHOIO PEIIECHUS TEXHOJIOTMYECKUX 3aa4
Y OpraHU3alMK MPOU3BO/ICTBA;

— Ppa3BUTHE y CTYACHTOB HABBIKOB CAMOCTOSATEIBHON pabOThI C OTEUECTBEHHOM
1 3apyOe)KHON TEXHUYECKOW JTUTEPATypOi, B TOM UKCIIE MAaTEHTHOW;

— OBJIQJICHUE METOIUKaMU aHanM3a U BBIOOpAa  BHEPro- U
pecypcocOeperaronmx U «3KOJIOTMUYECKH YUCThIX» TEXHOJIOTHM, pelieHus 3aaad 1o
0€30IacCHOCTH U OXpaHe TPYJa;

— Ppa3BUTHE pacuyeTHO-rpapUUECKUX HABBIKOB CTYJICHTA,

— JEMOHCTpalus YPOBHS NOJATOTOBIEHHOCTH BBIITYCKHUKA K CAMOCTOSITEIbHOM
MPaKTUYECKON A TEIbHOCTH.

3agauu:

— CaMOCTOSTENbHO U3YYUTh TEXHOJIOTMH B COOTBETCTBHH C TEMOM MIPOEKTA;

— oTo0paTh U3 HECKOJbKHX BapHMaHTOB TEXHUYECKHX pEIIeHUN Hambosee
BBITOJHBIN C TEXHUKO-3KOHOMUYECKON TOYKU 3PCHUS;

— 000CHOBaTh pacueToM (¢ TpeOyeMOol CTENeHbI0 TOUHOCTU U C IPUMEHEHUEM
COBPEMEHHBIX MaTEMAaTUYECKUX METOJIOB) CBOM MPOEKTHBIE IPEITI0KEHHUS;

— YETKO W HarJIsiAHO OTOOPa3uTh CBOM MPENIOKEHUS TpaduyecKy;

— pa3paboTaTh MEPOIPUATHUS [0 OXPAHE TPYAA U TEXHUKE O€30MaCHOCTH;

— yOeauTenbHO M3JI0KHUTh CBOM pacueThl U OOOCHOBAaHUE B IMOSICHUTEIbHOM
3aIuCKe.

JIMMIIOMHBIA ~ TPOEKT  JOJDKEH  OTpa3suTh  [IIYOHMHY  TEOPETHYECKO,
MPAKTUUECKONH M MPOo(ecCHOHATBFHOM MOATOTOBKMA TEXHHKA, KOTOpas MpeArnosaraeT

Hajuuue cieayromux [1K:



OK 01. BsiOupate cnocobbl pemeHHs 3aaad  IpodeCcCHOHATBLHOU
NEeATEAbHOCTH, TPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. OcymecTBiATh MOUCK, aHAIM3 M HHTEpIpeTaIio HHGOpMAaIHH,
HE0OXOUMOM IS BHIIOTHEHHS 3a7a4 IPOo(eCCUOHATBLHON ACSITENbHOCTH.

OK 03. IlnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(decCHOHATBLHOE U
JUYHOCTHOE PA3BUTHE

OK 04. PabGorarh B KOJUIEKTUBE U KOMaHE, 3)pPEKTUBHO B3aMMOJIEHCTBOBATH
C KOJUIEraMu, pyKOBOJCTBOM, KIIMEHTaM

OK 05. OcymecTBiasiTh yCTHYI0O W IIHCBMEHHYIO KOMMYHHUKAlWIO Ha
rOCy/IapCTBEHHOM SI3bIKE C YYE€TOM OCOOEHHOCTEH COLMAlIbHOIO M KYJIbTYPHOTO
KOHTEKCTa

OK 06. [IposBiATH IpaXX JaHCKO-TIATPUOTUYECKYIO IIO3ULHIO,
JE€MOHCTPUPOBaTh OCO3HAHHOE TIIOBEJECHUE HA OCHOBE  OOIEYEIOBEYECKUX
LIEHHOCTEH, MPUMEHSTh CTaH/1apThl AHTUKOPPYILIMOHHOTO OBEACHUS

OK 07. ConericTBoBaTh COXPaHEHUIO OKpY Karomen cpensbl,
pecypcocbepekennio, 3h(PEKTUBHO TEHCTBOBATh B YPE3BBIYAHHBIX CUTYAIUIX

OK 08. Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KYJIbTYpPbl JUIsl COXPAHEHUS U
YKpeIUIEeHUs] 3JI0pOBbS B  Mpolecce MNpOPEecCUOHANbHON  JESATENbHOCTH U
nojAep>kaHue He0OXOAUMOTO YPOBHS (PU3UUECKON MOATOTOBICHHOCTH

OK 09. HMcnonb3oBaTh HHPOPMALIMOHHBIE TEXHOJOTUH B MPO(EeCcCHOHATBHOM
NEeATENBHOCTH.

OK 10. TIlo;mb3oBatbcst ~ mpodecCHOHAIBbHOM  JTOKYMEHTaluend  Ha
rocyJapCTBEHHOM U NHOCTPAHHOM S3BIKE.

[IK 1.1. [MnanupoBaTh MpOIECC BBHIMOJHEHUS CBOEH pPabOTBI Ha OCHOBE
3a/laHusl TEXHOJIOra 1ieXa WM Yy4YacTKa B COOTBETCTBUU C MPOU3BOJICTBEHHBIMU
3a/layaMy 1O U3TOTOBJIEHUIO JETAJIEH.

[IK 1.2. OcymiectBiaTh cOOp, CUCTEMATH3AMIO U aHAIW3 WH(pOpMAIU ISl
BbIOOpA ONTUMAJIBHBIX TEXHOJIOTHYECKUX PEIICHHI, B TOM YKCIIE€ aIbTEPHATUBHBIX B
COOTBETCTBUM C TMPHUHATHIM MPOIIECCOM  BBIMOJHEHUS CBOEH paboThl 1O

H3rOTOBJICHUIO JCTAJICH.



[IK 1.3. Pa3pabaThiBaTh TE€XHOJOTUYECKYIO JOKYMEHTAIMIO MO 00pabOTKe
3arOTOBOK Ha OCHOBE€ KOHCTPYKTOPCKOM JOKYMEHTAIlMM B paMKax CBOEHU
KOMIIETEHIIMU B COOTBETCTBMU C HOPMATUBHBIMU TPEOOBAHUSIMH, B TOM YHUCIE C
HCIIOJIb30BAaHUEM CHUCTEM aBTOMATU3HPOBAHHOTO IPOECKTUPOBAHHUSI.

[IK 1.4. OcymecTBiATh BBINOJHEHUE PACUETOB MapaMETPOB MEXaHUYECKOM
00pabOTKM ¥ aQIJIUTUBHOTO TIPOM3BOJCTBA B COOTBETCTBHH C TPHHSITHIM
TEXHOJIOTHYECKUM IPOLIECCOM COTJIACHO HOPMATUBHBIM TPEOOBAHUSM, B TOM YHUCIIE C
UCIIOJIb30BaHUEM CHCTEM aBTOMATH3UPOBAHHOTO MPOECKTUPOBAHUS.

[IK 1.5. OcyuiecTBasATh N0100p KOHCTPYKTUBHOTO MCIOJHEHUSI HHCTPYMEHTA,
MaTEpPHAIOB PEXYIIed YaCTH WHCTPYMEHTA, TEXHOJIOTMYECKUX MPUCTIOCOOJICHUN U
000pyI0BaHUsI B COOTBETCTBUM C BHIOPAHHBIM TEXHOJOTUYECKUM PELICHUEM, B TOM
YHCJIE C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3HPOBAHHOTO IPOEKTUPOBAHUS.

[IK 1.6. OdbopmiiaTh MapiIpyTHBIE U ONEPAIMOHHBIE TEXHOJOTUYECKUE KAPThI
JUISl U3TOTOBJICHUSI IeTaiell HA MEXaHU3UPOBAHHBIX YYaCTKAX MAIIMHOCTPOUTEIIbHBIX
MPOMU3BOJACTB, B TOM YHUCJIE C HCIOJIb30BAHUEM CHCTEM ABTOMATU3UPOBAHHOIO
POEKTUPOBAHMS.

[IK 1.7. OcyuiecTBisTh pa3pabOTKy U MPUMEHEHHUE YMIPABISIOMIUX MPOTPaMM
JUTST. METaJUIOPEXKYIIET0 WM aJUTUBHOTO OOOpYJOBaHHS B IEJSIX peau3aliu
MPUHATOW TEXHOJOTUM W3rOTOBJICHUSI JeTajed Ha MEXaHMYEeCKUX ydacTKax
MaIIMHOCTPOUTENIbHBIX TMPOU3BOACTB, B TOM YHCIE C HCIOJIb30BAHUEM CHUCTEM
ABTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS.

[1K 1.8. OcyiecTBISITh pean3aiyio YIpaBsioIuX IporpaMM st 00paboTKu
3aroTOBOK Ha METALIOPEKYIIEM O00OpYAOBAaHUM WIJIM U3TOTOBJICHHS Ha aJIINTUBHOM
000pYyIOBaHUY B TEJSIX peaTU3alMK TPUHITOW TEXHOJIOTHU W3TOTOBJICHHS JCTalIeh
Ha MEXaHMYECKUX y4acTKaX MaIIMHOCTPOUTEILHBIX MPOU3BOJICTB B COOTBETCTBHUH C
pa3pabOTaHHON TEXHOJOTUYECKON JOKYMEHTAIMEH.

[1K 1.9. Opranu3oBsIBaTh 3KCIUTYaTalUIO TEXHOJIOTHUECKUX MPUCIOCOOTICHHIM
B COOTBETCTBMM C 3aJa4yaMM M YCJIOBHUSIMH TEXHOJOTMYECKOIrO Ipoliecca

MEXaHUYEeCKON 00pabOTKH 3aroTOBOK W/WIIM aJIUTUBHOTO MPOM3BOACTBA COOOPA3HO



Cc TpeOOBaHUAMH TEXHOJOTHYECKOW JTOKYMEHTAIMH W PEaTbHBIMH YCIOBUSMU
TEXHOJIOTUYECKOT0 IpolLiecca.

[IK 1.10. PazpabaTpiBaTh TIJIAHUPOBKH YYACTKOB MEXAHUYECKHX IIEXOB
MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB B COOTBETCTBUM C IPOU3BOJCTBEHHBIMU
3aJla4yaMi, B TOM YHCJIE C HCIOJIb30BAHHEM CHCTEM aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHMSL.

[IK 5.1 IlnanupoBaTh HAEATENBHOCTH CTPYKTYPHOTO TMOJpA3ACICHUS Ha
OCHOBAHHUH MPOU3BOJACTBEHHBIX 33/IaHUI U TEKYLIUX TUIAHOB PEANPUITHUS

[IK 5.2 Opranu3oBblBaTh ONpEEICHUE MOTPEOHOCTE B MaTepHAIbHBIX
pecypcax, ¢dopmupoBaHue u o¢GOpMIIEHHE HX 3aKa3a C LEIbl0 MaTepHaIbHO-
TEXHUYECKOTO 00eCreYeHUs ACSITEIbHOCTU CTPYKTYPHOTO MOIpa3IeIeHUs

[IK 5.3 Opranu3oBbIBaTh paboune MecTa B COOTBETCTBUHU C TPEOOBAHUSIMU
OXpaHbl Tpyna U  OEpeXIMBOrO  MPOU3BOJCTBA B  COOTBETCTBUU  C
MIPOU3BOJICTBEHHBIMU 3a/1a4aMu

[IK 5.4 KoHTposupoBaTh COOMIOAEHUE MEPCOHATIOM OCHOBHBIX TpeOOBaHUI
OXpaHbl TpyJia MpU peaTu3aluy TEXHOJOTMYECKOro MpPOLEcca, B COOTBETCTBHH C
MIPOU3BOJICTBEHHBIMU 3a/1a4aMu

I[IK 5.5 IlpuHuMaTe omepaTUBHBIE MEPbl IPHU BBISBICHUU OTKJIOHEHUW OT
3aJJaHHBIX TApaMETPOB IUIAHOBOTO 3aJaHHUSl MPU €r0 BBINOJHEHUU TEPCOHAIOM
CTPYKTYPHOTO TIOAPa3IeIICHUS

[IK 5.6 Pa3pabarbiBaTh mpeajioKeHHWsS HAa OCHOBAHHWM aHAIM3a OPTaHU3aIuU
MEepPeIOBbIX  MPOU3BOJACTB IO  ONTUMH3AIMU  JCATEIBHOCTH  CTPYKTYPHOTO
oApa3eIeHuUs

JIP 4. CdopMHpOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO
Ha [HAJIOTe€ KYyJIbTYp, a TakKe pa3IuYHbIX (OpPM OOIIECTBEHHOTO CO3HAHMSI,
OCO3HaHHE CBOErO MECTa B MOJMKYJIbTYPHOM

JIP 7. HaBpiku coTpyaHUYECTBa CO CBEPCTHUKAMH, ACTBMHU MJIAJLIETO
BO3pacTa, B3POCIABIMH B O00pa30BaTENbHON, OOIIECTBEHHO IOJE3HOH, Yy4eOHO-
UCCIIEN0BATENbCKOM, MPOEKTHON U IPYTUX BUAAX EATEIBHOCTH
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JIP 9. ToTOBHOCTP W CHOCOOHOCTHP K OOpa30BaHHWIO, B TOM YHCIE
caM000pa3oBaHUIO0, HA NPOTSHKEHUHM BCEH JKM3HU; CO3HATEIBbHOE OTHOIICHHE K
HEMPEPHIBHOMY O00pa30BaHUIO0 KaK YCJIOBHUIO YCHEIHONW NpodeccuoHaIbHOU U
OOILLIECTBEHHOM AESTEIIbHOCTU

JIP 13. Oco3HanHblii BbIOOp Oyaymield mnpodeccud W BO3MOMKHOCTEH
pean3alui COOCTBEHHBIX KM3HEHHBIX IUIAHOB; OTHOIIEHHE K MpodeccroHaTbHOM
NEATEIbHOCTH KaK BO3MOXXHOCTH YYacTUsl B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX,
rocyJIapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIeM

JIP 15. OTBeTCTBEHHOE OTHOIIEHHE K CO3JJaHUI0 CEMBUM Ha OCHOBE
OCO3HAHHOTO MPHUHATHUSA LICHHOCTEN CEMEUHON KU3HU

JIP 17. CopneiicTBytoIMI TOIEPKAaHUIO IPECTUXKA CBOEH TIpodeccun, OTpaciu
1 00pa3oBaTeIbHON OpraHU3alUH.

VMEHUU:

- ONpEeNeNsATh MOCJIEI0BATEIbHOCTh BBINOIHEHUSI PabOT MO W3TOTOBIICHUIO
M3/CJIUN B COOTBETCTBUM C TIPOU3BOJICTBEHHBIM 3a/JaHUEM;

- WCMOJB30BaTh MakeThl mpukiaaubix nporpamm (CAD/CAM cuctemsbl) s
IJIAaHUPOBAHMS palOT MO pean3alii MPOU3BOJICTBEHHOIO 3a/IaHHsI Ha YYacTKE;

- OmNpeAensTh HEOOXOIMMYIO IJisi BBIOJHEHHsS] pabOThl HMHQpOpMAIUIO, €€
COCTaB B COOTBETCTBUM C TPHUHSATHIM IPOIIECCOM BBINOJIHEHUS paldoOT TIo
U3TOTOBJICHUIO JICTAJICH;

- YATATh U IOHUMATh YEPTEKH, U TEXHOJIOTMUECKYIO IOKYMEHTAIUIO;

- TPOBOJUTH COINOCTABUTEIBLHOE CpaBHEHHE, CHCTEMAaTH3alMI0 U aHAJIU3
KOHCTPYKTOPCKOM U TEXHOJOTUYECKON JOKYMEHTALINH;

- aHAJIM3UPOBATh KOHCTPYKTUBHO-TEXHOJIOTUUYECKUE CBOMCTBA JI€TANIA, UCXOS
U3 €€ CIIyKeOHOTO Ha3HAYEHUS.

- pa3pabaThIBaTh TEXHOJIOTHYECKUHN TIPOIIECC M3TOTOBJICHHUS ICTAJIH;

- BBIIIOJIHSATB 3CKHU3bI IPOCTHIX KOHCTPYKLINA;

- BBINOJIHATh TEXHUYECKHE YEPTEkHU, a TaKKe 4YepTex u O0OIlero BUIA B
cooTBeTCTBUM ¢ EnnHOi cuctemoil KoHcTpykTopckoit tokymenTauuu (ECKI);

- 0COOEHHOCTH PabOThl ABTOMATU3UPOBAHHOTO 000PYI0BAHUS U BOZMOXHOCTH
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MIPUMEHEHUS €r0 B COCTaBE POOOTHU3NPOBAHHOTO TEXHOJIOTHYECKOTO KOMILICKCA,;

- MMPOBOJNTH TEXHOJOTHYECKUN KOHTPOJIh KOHCTPYKTOPCKOW JOKYMEHTAITUH C
BBIPAOOTKON pEKOMEH M 10 MTOBBIIICHUIO TEXHOJIOTHYHOCTH JCTAIIH;

- 0hOpMIIATh TEXHOJOTUYECKYIO JOKYMEHTAIMIO C MPUMEHEHHUEM CHCTEM
aBTOMATHU3UPOBAHHOTO MPOSKTHUPOBAHHSI.

- OIIEHUBATh TEXHOJIOTHYHOCTH pa3padaThIBAEMbIX KOHCTPYKITUH;

- PacCUMTHIBATh M MPOBEPATH BEIMUYUHY MIPUITYCKOB M pa3MEPOB 3arO0TOBOK;

- paccUuTHIBaTh KOA(PGUIIMEHT UCIIOIb30BAHUS MaTepHaIIa;

- PACCUMTHIBATH MITYIHOE BPEMS;

- IPOU3BOAUTH PACUET MApaMETPOB MEXaHMYECKOW 00pabOTKU U aJIMTUBHOTO
npousBojcTBa ¢ npuMmenenueMm CAE cuctem.

- BBIOMpATh TEXHOJIOTUYECKOE O0OpPYJAOBaHUE W TEXHOJOTHYECKYIO OCHACTKY:
PUCTIOCOOJICHHUS, PEXKYIIUNA, MEPUTEIIbHBIN U BCIIOMOTATEIbHBIM HHCTPYMEHT;

- YCTaHaBIMBATh TEXHOJOTUYECKYIO TOCIEAOBATEIIbBHOCTE W PEKUMBI
00paboTKH;

- YCTaHABIMBATh TEXHOJOTUYECKYIO IMOCIIEI0BATEILHOCTh PEKUMOB PE3aHUS.

- COCTaBJISATh TEXHOJOTUYECKUIA MAPIIPYT U3TOTOBIICHUS JETAH,

- 0bOPMIISITH TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO;

- OTNIPEEIIATH THIT TPOU3BOCTRA,;

- HWCIOJB30BaTh TAKETHl TMPUKIAIHBIX IporpaMM JUId  pa3pabOTKH
KOHCTPYKTOPCKOW JOKYMEHTAITUHN ¥ MPOEKTUPOBAHUS TEXHOJIOTUYECKUX TIPOIIECCOB.

- COCTABJIATH YIPABJISFOIIUE MTPOTPaMMBI JIsl 00paOOTKH THUITOBBIX ACTallel Ha
MeTauI000pabaThIBAIOIEM H  aJJUTUBHOM OOOpYJOBaHWH, B TOM YHCIE C
WCIIOJIb30BAaHUEM CHCTEMbI aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS;

- PacCYMTHIBATh TEXHOJIOTMYECKUE TTapaMETPhI IMPpoIecca MPOU3BOICTBA

- HWCIOJBh30BaTh TAKETHl TMPUKIAMHBIX MpOTpaMM JUId  pa3paboTKH
KOHCTPYKTOPCKOHM TOKyMEHTAIIUU U TIPOSKTUPOBAHMS TEXHOJIOTUYECKUX MPOIIECCOB;

- palMoHAIBHO HCIOIH30BaTh aBTOMATU3MPOBAHHOE 00OPYIOBAHKE B KAXKIOM
KOHKPETHOM, OTJIEJILHO B3SITOM TIPOU3BOJICTBE;

- CO3/1aBaTh U PEIAKTHPOBATh HA OCHOBE OOIIETO ONMUCAHUS WH(OPMAIMOHHBIE
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0a3bl, BXOJHBIEC U BBIXOJIHBIE (DOPMBI, a TaK)Ke JIEMEHTHI HHTEpdeiica;

- KOPPEKTUPOBATh YIPABJISIOLIYI0 IPOrpaMMy B COOTBETCTBHHU C PE3YyJbTaTOM
00paboTKH JIeTaleH.

- obecreynBaTh 0€30MACHOCTH MPHU MPOBEIECHUU PaObOT HA TEXHOJIOTHMYECKOM
000pyI0BaHUHU YUaCTKOB MEXaHUYECKONH 00paOOTKH U aITUTUBHOTO U3TOTOBJICHHUS,

- YUTATh TEXHOJOTUYECKYIO JOKYMEHTALUIO;

- pa3pabaTbiBaTh TEXHHUYECKHE 3aJaHUS JIJS MPOCKTHUPOBAHMS CHEIHATIbHBIX
TEXHOJIOTMYECKUX MPUCTIOCOOIECHUI.

- pa3pabarbiBaTh  IUIAHUPOBKH  y4YaCTKOB  MEXAaHUYECKHMX  LIEXOB
MalIMHOCTPOUTENIBHBIX IIPOU3BOJICTB;

- HMCMOJB30BaTh MakeThl npukiaaubix nporpamm (CAD/CAM cuctemsl) s
pa3pabOTKN KOHCTPYKTOPCKOM TOKYMEHTAlMU M MPOEKTUPOBAHUS TEXHOIOTUYECKUX
IPOLIECCOB MEXaHUUECKON 00pabOTKHU U aJINTUBHOIO U3TOTOBJICHUS JETaJIEH;

— (opmupoBaTh paboure 3alaHusi U MHCTPYKLIMH K HUM B COOTBETCTBHUHU C
MPOU3BOICTBEHHBIMU 3aJa4aMHy;

— paccUUTHIBATh MOKa3aTellu, XapaKTEPU3YIOLIUe 3(d(HEeKTUBHOCTH
OpraHM3ali OCHOBHOT'O ¥ BCIIOMOTaTEIbHOI0 000PYAOBAHNUS;

— OLICHMBATh HaJMYM€ M MOTPEOHOCTh B MaTEpHANBHBIX pecypcax s
oOecreueHus MPOU3BOACTBEHHBIX 3a/1ay;

— paccuuThIBaTh JSHEpPreTuyeckue, WHGOPMAIMOHHBIE W  MaTepHaIbHO-
TEXHUYECKUE PECYPCHI B COOTBETCTBUHU C TPOU3BOJICTBEHHBIMU 3aa4aMH;

— OIpEAEIATh NOTPEOHOCTh B nepcoHaje VIS OpraHu3alHH
IIPOU3BOICTBEHHBIX IIPOLIECCOB;

SHAHUU:

- o0mue cBeAGHUS O CTPYKType TEXHOJOTHYECKOTo Ipolecca 10
M3TOTOBJICHHIO JIETAJIEN HA MATMHOCTPOUTEIIBHOM ITPOU3BO/ICTBE;

- KapTa Opranusaium pabodero MecTa;

- Ha3HaYEHUE M 00JIaCTh MPUMEHEHUSI CTAHKOB M CTAHOUYHBIX MPUCIIOCOOICHHUH,
B TOM YHCJIE CTaHKOB C WYHCIOBBIM MNporpaMMHbIM ynpasienuem (UIIY) u

00pabaThIBaIOITUX IIEHTPOB,;
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- BUJIBI Ollepalfii MeTamio00paboTKy;

- TEXHOJIOTHYECKAs OTepanus u €€ HIeMEHTHI;

- TIOCJIEIOBATEIBHOCTh TEXHOJOTUYECKOro Tpolecca o0pabaThiBaIOIIETo
uentpa ¢ UITY;

- IpaBUJIa IO OXpaHe TpyJa

- OCHOBHBIC CBEICHHS TI0O METPOJIOTHH, CTAHJAPTH3AIIMN U CEpTUPHUKAIINN;

- TEXHUYECKOE YepUCHUE M OCHOBHI HH)KCHEPHOH TpaduKy;

- coctaB, (YHKIMM U BO3MOXKHOCTH UCIIOJIb30BaHUS HWHOOPMAIMOHHBIX
TEXHOJIOTUH B METANI000pabOTKE;

- TUIOBBIE TEXHOJOTUYECKHE MTPOLIECCH U3TOTOBIICHHUS JIETAIeH MAIlIUH;

- BUJIbl ONITUMU3AIIUU TEXHOJOTUYECKHUX MTPOIIECCOB B MAIIMHOCTPOCHHUU;

- CTaHOApThl, METOJWKH W HWHCTPYKIHH, TpeObyeMble il BbIOOpa
TEXHOJIOTUYECKHUX PEIICHHM.

- Ha3HAYCHUE W BUJIBI TEXHOJOTHYECKUX JOKYMEHTOB OOIIIETr0 Ha3HAUCHHS;

- Kiaccu(UKaIMio, Ha3HAYCHHUE, 00JacTh MPUMEHEHUS METAJUIOPEKYIIETO H
aAJUTUBHOTO OOOpPYJOBaHMUS, HA3HAYEHHWE U KOHCTPYKTHBHO-TEXHOJIOTMUECKHE
MOKa3aTeNIi KaueCTBa M3TOTOBJISEMBIX JETAICH, CITOCOOBI M CPEJICTBA KOHTPOJIS;

- TpeOOBaHUS €UHOM CHUCTEMBI KJIACCU(PUKAIUUA M KOJIWPOBAHUS M EIUHOU
CHUCTEMBbI  TEXHOJIOTHUYECKOW JOKYMEHTAIlMd K O(QOPMIICHUIO TEXHHUYECKOU
JOKYMEHTAITUH JIJTI METaUI000pabaThIBAIOIIETO U aJIATUBHOTO IMMPOU3BO/ICTBA;

- METOAWKY  TPOCKTUPOBAHMSI  MapUIIPYTHBIX W OINEPAIMOHHBIX
MeTaIII000pabaTHIBAIOIINX, & TAKKE aJJIUTUBHBIX TEXHOJOTHIA;

- CTPYKTYpYy ¥ 0(pOPMIICHHE TEXHOJIOTHYECKOTO MPOIIECCa;

- METOJIMKY pa3pa0OTKH OMEpPallMOHHONM ¥ MapIIPyTHOW TEXHOJIOTHH
MEXaHUYECKON 00pabOTKU U3JIEITHA;

- CHCTEMBl aBTOMATHM3MPOBAHHOTO MPOCKTUPOBAHHS TEXHOJIOTHYECKUX
POLIECCOB;

- OCHOBBI LIM(POBOTO MPOU3BOCTBA

- METOAWKY pacdeTra pPEeKHMOB pE3aHus M HOPM BpPEMEHHM Ha ONEpAIHH
MeTaJIIOpexKyIel 00paboTKH;
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- METOAMKY pacyeTa MEXKIEPEXOAHBIX U MEXKOMEPAIMOHHBIX Pa3MEPOB,
MIPUITYCKOB U JIOITYCKOB,;

- OCHOBBI TEXHUYECKON MEXaHUKU;

- OCHOBBI TEOpHH 00PaOOTKH METAIJIOB;

- uHrepdeiica, HHCTPYMEHTOB [UJIsi BeIEHUs pacu€ra IapaMeTpoB
MEXaHUYEeCKON 00paboTku, OMOMMOTeKH 11 pabOTBl C  KOHCTPYKTOPCKO-
TEXHOJIOTHUYECKUMH 3JIEMEHTaMH, 0a3 JaHHBIX B CHCTEMax aBTOMATH3WPOBAHHOTO
POEKTUPOBAHMS.

- MpaBuja OMNPEICIICHUS PEXKUMOB PE3aHUSI MO CIPAaBOYHUKAM U TACIOPTY
CTaHKa;

- HHCTPYMEHTBI 1 HHCTPYMEHTAIbHBIE CUCTEMBI;

OCHOBBI MaTE€pPHUATIOBECHNUS,

- KIaccupUKalMIO, Ha3HAYEeHHUE M 00JacTh MPUMEHEHUS PEXKYIIUX
WHCTPYMEHTOB;

- cnocoObl (opmMooOpa3zoBaHUsl MpU OO0pabOTKE JeTalied pe3aHueM U ¢
MPUMEHEHUEM aJAUTUBHBIX METOOB;

- CHCTEMbl  aBTOMATHU3UPOBAHHOI'O  MPOEKTHUPOBAHUS JJIsI  moja0opa
KOHCTPYKTUBHOTO  HMHCTPYMEHTA,  TEXHOJOTHYECKHUX  MPHUCIOCOOICHUN U
000pynOBaHUSI.

- HA3HAYCHHE U BUJIbI TEXHOJOTHYECKUX JOKYMEHTOB OOIIETO Ha3HAUCHUS,

- TpeOOBaHUS €AWHOW CHUCTEMbl KOHCTPYKTOPCKOH U TEXHOJIOTHYECKOM
JOKYMEHTAIMU K 0(DOPMIICHUIO TEXHUYECKON JOKYMEHTAIINH;

- IpaBUJIa ¥ TOPSAIOK OPOPMIIEHHUSI TEXHOJOTUIECKON JOKYMEHTAIINH;

- METOJMKY NPOEKTUPOBAHUSI TEXHOJOTHMUYECKOIO MPOIECCa H3TOTOBJICHUS
JeTanu;

- ¢dopmbl u TpaBuiaa OQGOPMIICHUS MAPIIPYTHBIX KapT COIVIACHO €IWHOMN
cucteMe TexHojornueckon qokymentanuu (ECT/);

- CHCTeMbl aBTOMATHU3UPOBAHHOIO IPOEKTUPOBAHUS TEXHOJOTUYECKUX
ITPOLIECCOB.

- CUCTEeMBbI I'pa)ruecKoro NporpaMMHUpPOBAHUS;
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- CTPYKTYPY CUCTEMBI YIIPABJICHUS CTaHKA;

- METOAMKY pa3pabOTKH ¢ BHEAPEHHS YIPABIAIOIIUX MPOTpamMM s
00paboTKH U3TOTOBIIIEMbBIX neTaneu Ha aBTOMATU3UPOBAHHOM
MeTaloo0pabaTsiBalOleM H  aJJIMTUBHOM OOOpYJOBaHHMM, B TOM YHCIE C
npumeHenueM CAD/CAM/CAE cucrewm;

- KOMIIOHOBKA, OCHOBHBIC y371bl M TEXHUYECKHE XapaKTEPUCTUKU
MHOTOIIEJIEBBIX CTAHKOB M METAJI000pa0aThIBAIOIIMX IICHTPOB,;

- 3JIEMEHTHI IPOEKTUPOBAHUS 3aTOTOBOK;

- OCHOBHBIE TEXHOJOTHYECKHE IMapaMeTphl MPOU3BOJCTBA M METOAMKH HX
pacycra.

- KoJpl U MakpokoMaH[bpl croek UIIY B COOTBETCTBUM € MEXAyHapOIHBIMU
CTaHIapTaMH;

- OCHOBBI aBTOMATU3aLIUN TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOJICTB;

- TPHUBOJBI C YHCIOBBIM MPOTPAMMHBIM YIIPABICHUEM M TMPOMBIIUICHHBIX
po0OOTOB;

- TEXHOJIOTHSI 00pabOTKH 3aTrOTOBKH;

- OCHOBHBIE M BCTIOMOTATEIbHBIE KOMITOHEHTHI CTAaHKA;

- IBIDKCHUSI THCTPYMEHTA M CTOJIa BO BCEX JOMYCTUMBIX HAMPABICHUSX;

- 3JIeMEeHThI UHTep(deiica, BXOAHbIE U BBIXOJHBIE POPMbI U1 HHPOPMALIMOHHBIE
0a3bl.

- TEXHOJIOTUYECKYI0  OCHAacTKy, €€  Kilaccu(pukaiuio, pacueT u
POEKTUPOBAHUE;

- kiaccudukanuio 0a3, Ha3HAYCHHE W TpaBuiIa (GOPMHUPOBAHUS KOMIUICKTOB
TEXHOJIOTMUECKUX 0a3 pecypcocOepekeHns U 0e30MacHOCTH TpyJda Ha Y4yacTKax
MEXaHUYECKOW 00pabOTKH 1 aJATMTUBHOTO U3TOTOBIICHUS;

- BUABl U TIPUMEHEHUE TEXHOJOTMYECKON JOKyMEeHTaluu mnpu oOpaboTke
3aroTOBOK;

- 3TaIbl pa3pabOTKU TEXHOJOTUYECKOTO 3aIaHUsl 11l TPOESKTUPOBAHUS;

- TOpAJOK © TmpaBwia OQOPMIICHHS TEXHUYECKUX 3aJaHudl  Ams
POEKTUPOBAHUS U3/CTIUN.
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- IPUHITUIIBI TIOCTPOCHMS TUTAHUPOBOK YYaCTKOB H IIEXOB,;

- TMPUHIUIIEI pabOThl B NPHUKIAJHBIX MPOTpaMMax aBTOMATH3WPOBAHHOTO
IPOEKTUPOBAHUS;

- BUJIBI YYACTKOB M IIE€XOB MAITMHOCTPOUTEIBHBIX MPOU3BO/ICTB;

- BUJIBI MAITUHOCTPOUTEIHHBIX TPOU3BOJICTB.

— OpraHu3alio TpyJda CTPYKTYpHOTO TMOJApAa3ieiCHUs] Ha OCHOBAHHH
MIPOU3BOICTBEHHBIX 33JIaHUN U TEKYITUX IJIAHOB TPEIPUSATHS;

— HOpMHpOBaHUE paboOT paOOTHUKOB;

— moka3arenau 3PpPEKTUBHOCTA OpraHU3aAIMA OCHOBHOTO W BCIIOMOTATEIHLHOTO
000pyI0OBaHUS U UX PACUET;

— MpaBWJia W  DJTambl IUIAHUPOBAHUA  JCSATEIBHOCTH  CTPYKTYpPHOTO
noJipa3/ieJIeHusi ¢ y4€TOM MPOU3BOJICTBEHHBIX 3aJaHUM Ha MAIIMHOCTPOUTEIbHBIX
IIPOU3BOJICTBAX;

— MpaBwJia MOCTAHOBKHU MPOU3BOACTBEHHBIX 33]1a4;

— BHUBI MaTepUATILHBIX PECYPCOB  MAaTEPHAILHO-TEXHHYECKOTO 00eCIIeueHus
PEANPUSATHUS;

— npaBwia O0QGOpPMIICHUS JEJIOBOW JOKYMEHTAIlMM U BEJACHUS JCIIOBOM
MIePETUCKH;

— MOPSAZOK yu€Ta MaTePHATBHO-TEXHHUECKUX PECYPCOB;

— NMPUHOWIBL, (HOPMBI W METOJABI OpraHW3AlMKM TPOU3BOJCTBCHHOTO U
TEXHOJIOTHYECKOTO TIPOIIECCOB;

— BUJBI TPOU3BOACTBEHHBIX 33/1a4 HA MAIIMHOCTPOUTEILHBIX MPEAIPUITHIX;

— TpeOoBaHUs, IPEABIBISICMbIC K pA0OYNM MECTaM Ha MalTHHOCTPOUTEIIBHBIX
MPEANPUATHSIX.

Temol TUIIIIOMHOTO MPOEKTA ABJIAECTCS:

«Pa3paboTka TEXHOJIOTHYECKOTO Tporecca o0paboTKH AeTanu ¢ pa3padoTKOH
AJIEMEHTA YIIPaBJISIFOIICH MTPOTPaMMBDy.

BapuaTBHOCTh AWIUIOMHBIX TPOEKTOB JOCTUTACTCS 3a CUET pa3pabOoTKu

TEXHOJIOTHUYECKOT0 Ipolecca 00pabOTKH pa3IMYHbIX BUOB JIETaJICH.
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BellloNiHEHHE  JUIIOMHOIO  MPOEKTa MPEANOoJIaraeT KOHCYJbTalMOHHYIO
MOMOIIb CO CTOPOHBI TPENOJaBaTeNs] W TBOPUYECKYIO MPOPabOTKy CTYyJIEHTOM

Pa3aciioB JUIINIOMHOTO ITPOCKTA.
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PA3JIEJI |. TPEBOBAHUSA K CTPYKTYPE U COAEP KAHUIO

AUIIJIOMHOI'O ITPOEKTA

I[HHJIOMHI)II?I IMPOCKT COCTOUT U3 MOSICHUTEIbHOM 3aIllMCKU U Fpa(i)quCKOﬁ

qacTHu

CojaepxaHue NOSAICHUTEIbLHOM 3aNMCKH:

BBE/JIEHUE
1. TEXHOJIOTTMYECKAA YACTD

ACTaJIn

1.1 Omnwucanue neranu, aHAIU3 KOHCTPYKIIMHA U TEXHUYECKUX TpeOOBaHUMN

1.2 AHamW3 TEXHOJOTHYHOCTH JACTAIN
1.3 OOGocHoBaHue BbIOOpa METO/IA TIOJIYYSHHS 3aTOTOBKH

1.4 OOGocHOBaHHUE U pacyeT MPUITYCKOB

1.5 Pa3paboTka TEXHOJIOTHYECKOTO IMpollecca MEXaHUYeCKol 00paboTKu

1.6 Bp160p OCHOBHOTO TEXHOJIOTHUYECKOTO 000PYI0BAHUS

1.7 BriOop cTaHIapTU3MPOBAHHONM TEXHOJIOTMYECKOW OCHACTKU
1.8 BwiOop pexyiero uHCTpyMeHTa

1.9 Br160p METOI0B KOHTPOJIS

1.10 Pacuet pexxrMOB pe3aHusi © HOPM BpEMEHU

. KOHCTPYKTOPCKAA YACTD

2.1 Bo1bop u onucanue npucrnocoOIeHus
2.2 Pa3zpaboTka depTeka o0Iero Bua mMpucriocoOIeHus
2.3 BblOop M3MEepUTENHHOTO YCTPOICTBA

2.4 [IpoeKTUpOBaHKE yUaCTKa

. OKOHOMMYECKAA YACTDH

3.1 Pacu€t He0OXOAMMOTr0 KOJIMYECTBAa 000PYI0BAHUS
3.2 Pacuér KanuTalbHbIX BIOKEHUHN MPOEKTUPYEMOTO y4acTKa
3.3 Pacuér yncnennoctu pabounx

3.4 Pacuér ¢Qonma 3apaboTHOM TIATBI pabO4YMX U OTYUCICHHUHN

COMAJIBHBIC HYK/IbI
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3.5 Pacuér cebecTouMOCTH U31enus
3.6 Pacuér namenenus 3atpat Ha pyOb TOBApHOU MPOLYKIHH
4. OXPAHA TPYJA
4.1 OxpaHa Tpy/a U TeXHUKa 0€30MaCHOCTH Ha y4aCTKe
5. TIPAKTUYECKAS YACTDb
5.1 ITocnenoBaTENbHOCTh COCTABIEHUS YIPABIISIIOLIEH IPOrPaMMBbI
5.2 Pa3zpaboTka ynpaBistomeld mporpaMMbI
3AKJIKOYEHUE
CIINCOK HCITOJIB3YEMbIX MTHCTOYHMKOB
[MPUMJIOXXEHM A
O0BbEM MOACHUTENILHOM 3alUCKU HE NOJKeH npeBbimath 50 — 70 crpanui.
I'papuueckast 4YacTh AWIUIOMHOTO TPOEKTa COCTOMT U3 6 uYepTexei,
BBITIOJIHEHHBIX Ha 4epTExkHOM Oymare ¢opmara A2, Al
- yepTex aetanu - 1 nmuct popmara Al unu A2
- TEXHOJIOTUYECKUU TPOIeCC MEXaHWYECKOW 0OpadoTKu neranu — 1 JucT
dopmara Al
- mmakat KM — 1 nucr gpopmara Al
- yepTex npucnocodiaeHusi- 1 muct popmara Al
- IJTAHUPOBKa yyacTka — 1 et popmata Al nmu A2
- pacyeTHO-TeXHoJIoThYecKas kapTa - 1 nuct popmara Al

- TEXHUKO-D)KOHOMHYECKHE TToKazaTtenu npoekra — 1 auct popmara A2

1.1 Pa3paboTka BBeaeHUsI

Bo BBeneHun cienyer 0OOCHOBAaTh aKTyalbHOCTh TEMbl KypCOBOTO IMPOEKTA,
PACKpBITh €€ TEOPETHUUECKYI0 M MPAKTUYECKYI0 3HAYMMOCTh, CPOPMYITUPOBATH LIETU
M 3aJa4d TPOEKTa, OMNPENeNUTh OOBEKT W NpPEeIAMET NPOEKTUPOBAHUS, 3aqauu
IIPOCKTUPOBAHMSL.

Bo BeaeHun Taxke ONMUCHIBACTCS TEOPETUUYECKUM ACIIEKT pacCMaTpUBAEMOU B

pamMKax KypCOBOTO TMPOEKTHPOBaHUS mpobieMbl. B 3Toll cBsi3u HEOOXOIMMO
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MIPOAHAIIM3UPOBATh PA3IMYHBIC TOYKH 3PCHUS, UMEIOIMNECS MO JaHHOW Tpoldieme,
OTHPAsICh HA IOCTOBEPHBIEC MH(HOPMAIIMOHHBIE UCTOYHUKH.

Axmyanonocmo — ucciedosanus — (modyeMy  3TO  CIAEAyeT  HU3ydaThb?)
paccMaTrpuBaeTcsl € TMO3ULIHMN COUUAIBHOM, SKOHOMHUYECKOM W MNPAKTUYECKOU
3HauUMOCTU. [Ipy 0OOCHOBaHMM AaKTyaJIbHOCTH HEOOXOAMMO pACKPBITh CYTh
HCCIIeyeMOol TIPOoOIeMBbl U TTIOKa3aTh CTETICHD €€ MPOPa0OTaHHOCTH.

Llenv npoexmuposanusi (Kakodl pe3ynbTar OyJeT TMOJy4YeH) JOJDKHA
3aKJII0YAThCS B PEIICHUU CIIeAyeMOl MpoOyieMbl IyTEM €€ aHalIn3a U MPaKTHYECKOM
peanu3anuu. [{ens Bcerma HampaBiieHa Ha OOBEKT.

Obvexm ucciedosarnuss (4To OyJIeT MCCIEAOBaThCA?) IpeanoaraeT padboTy ¢
noustusiMu. [lpu ompenenenun oObekTa AAETCS ONPEJEICHUE YKOHOMHUYECKOMY
SBICHUIO, Ha KOTOpPOE HampaBjieHA WCCIeI0BATENbCKAS JEATCIbHOCTh, OH
HAMpsIMYIO CBSI3aH C MPEAMETOM JUIUIOMHOTO TpoekTa OOBEKTOM MOXKET OBITh
JUYHOCTD, Cpefia, npouecc, CMpYyKmypa, XO3TMCTBEHHAS IeATeIbHOCTD TPEIITPUITHS
(opranuzanun).

Ilpeomem npoexmuposanus (Kak, 4depe3 4ro OyJaeT HMATH TOHMCK?) 31ech
HEOOXOJAMMO [1aTh ONpeAeSieHHe IIAHUPYEMBIM K HCCIICOBAHUIO KOHKPETHBIM
CBOWCTBaM OOBEKTa WM crnocobaM W3Y4YeHUss DKOHOMHYECKOTO  SIBJICHHUS.
[TpeameTuccenoBaHUsTHAPABICHHAIIPAKTHYECKYIOICITEIbHOCTEHOTPAKACTCIIEPE3
pe3yapraTbldTUXACUCTBUM.  [Ipenmer  uccienoBaHus  paccMaTpuBaeTcs — Kak
COCTABJISIFOIIAS 9YacTh OOBEKTA.

3aoauu uccnredosanus (Kaxk UATH K pe3yJbTaTy?) — MyTH JOCTUKEHUS IIENH.
OmpenensroTcs, UCXoas w3 Iener padorel. DopmynupoBKkH 3aad HEOOXOIUMO
JienaTh Kak MOXHO 0oJiee TIHIATEIbHO, TTOCKOJIBKY OINMMCAHWE WX PEHICHUs JOJIKHO
COCTaBUTh COJIEpKAHUE IJ1aB U naparpadoB padOTHI.

Takum 00pa3om, BBEJACHUE JOHKHO MOATOTOBUTH K BOCHPHUSATHIO OCHOBHOTO
TEKCTa MPOEKTA.

Kpatkue komMMeHTapuu 10 (HOPMYJIMPOBAHUIO BJIEMEHTOB  BBEACHUS

MIPEICTaBICHBI B TaOmIie 1.
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Tabnuma 1 - KomMmenTapuu mo ¢opMyIupoBaHUIO SIIEMEHTOB BBEACHHUS

DNeMEeHT BBEICHHUS KommMmenTapuit k hopMynupoBke

Ilouemy smo cnedyem uzyuams?
AKTYallbHOCTh TeMbI | PacKpbITh CyTh HcCienyeMoil mpoOieMbl U MoKa3aTh

CTCIICHDb eenpopa60TaHHocm.

Kaxoti pezynomam 6yoem nonyuen?
[lens mpoekTa JloymKHA 3aKII0YaThCsl B PEHICHUH UCCIeayeMOoi TpoOieMbl

IIyTEM €€aHaJIN3a U IPAKTHYECKOHN peann3alui.

Ymo 6yoem uccreoosamucs?

OObexT
JlaTh onpenenieHre SBJICHUIO WK MTpo0JIemMe, Ha KOTOpoe
UCCIIEJOBaHMS
HaIlpaBJI€HAUCCIIEIOBATENbCKAS JEATEIbHOCTD.
Kax u uepe3z umo 6yoem uomu noucx?
[Ipenmer JlaTp ompeneneHue IJIaHUPYEMBIM K HMCCIEIOBAHUIO
WCCIICTOBAHMSI KOHKPETHBIM CBOMCTBaM 00BEKTa MM CIIOCO0aM U3ydeHUs
SIBJICHHSI WJTA TIPOOJIEMBI.
Kak uomu x pezynemamy?
OmpenensioTcss UCXOAs W3 Ielied paboThl M B PA3BUTHE
3anauun NOCTaBJICHHBIX 1ienell. PopMyIHPOBKU 337ady HEOOXOAMMO

IMPOCKTUPOBAHUA ACJIaTh KaK MOXHO Oonee TIIATCJIBbHO, IMOCKOJIBKY OIIMCAHHC
HX peaIiCHUA AdOJIZKHO COCTaBUTb COACPKAHHUC TJIaB H

naparpagoB pabOThI.

1.2 TEXHOJIOTHYECKAS YACTb

1.2.1 Onmnucanue [geranu, AaHAJIM3 KOHCTPYKUMH W TeXHHYECKHX

TpeOoBaHU

B stom mopgpa3nene HEOOXOAMMO omHcaTh AETallb, MO pabodyeMy dYepTexy
Kpatkoe mnepBoHauaqbHOE ONUCAHUE JETATM MO OCHOBHBIM KOHCTPYKTOPCKHUM
AJIEMEHTAM MOJKHO TIOJIyYUTh IyTEM JAEKOJUPOBAHUS KOHCTPYKTOPCKOTO KOJa

JACTaJIN. HpI/IBO,III/ITCH €C OIMMCAaHHUC W IIPHUHIMUII pa6OTBI, YKa3bIBArOTCA HauoOoee
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TOYHBIC TMOBEPXHOCTH WU KOHCTPYKTHUBHBIE JJIEMEHTHI, OOOCHOBBIBACTCS
MPaBIJIBHOCTh BBIOOpa MaTepuaja KOHCTPYKTOPOM M TBEPAOCTh IMOBEPXHOCTEH
JIeTaJu, BBIJJAHHON B KauecTBE 00BEKTa KypCOBOIO MPOEKTUPOBaHUs. Takxke cleayer
MPUBECTH JTaHHBIE O MaTepuale ACTalu: M0 XUMUYECKOMY COCTaBY, MEXaHHMUECKUM
CBOMCTBaM (B 3aBUCUMOCTH OT TEPMHYECKOH 00paOOTKH). /[[aHHBIE CBECTH B TaOJIHUIIbI
2u3.

Hanpumep: crans 40X 'OCT 4543-71

OT0 cTallb KOHCTPYKIIMOHHAS YTIEPOAUCTAsT KaueCTBEHHAS.

Tabnuma 2 - Xumudeckuii coctas, % (TOCT 4543-71)

_ Ni | P | cul S
C Si Mn Cr He 6oee
0.36-044|017-037 050-080| 08-1.1| 03 | 0035 | 03 °’g3
Tabmuma 3 - Mexanndeckue cBoiictBa matepuaia (TOCT 4543-71)
CeucHue, ©0,2 Os ot v KCU, HB
. MTTa < % < To/nn 2 HOBGI;IXHOCT
40 785 | 980 10 | 45 390 217

1.2.2 AHAJIN3 TEXHOJOTHYHOCTH JETAIH

CTyIeHT IOKEH MPOAHATIM3UPOBATh KOHCTPYKTOPCKUNA YEPTEK U ONPEAECITUTH
JOCTATOYHOCTh 4YHUCJIAa IIPOCKLIMM CEYEHHM, pa3pe3oB, OLEHUTH IIPOCTAHOBKY
pa3MepoB U MpPENENbHBIX OTKIOHEHUH, JONyCcKM GOpMBI M PaACIIONIOKEHUE
ITIOBEPXHOCTEN, COOTBETCTBUE TOUHOCTH ITOBEPXHOCTU U IEPOXOBATOCTH.

JIoCTaTOYHOCTh NPOCTAHOBKHM PAa3MEPOB OINPEACISAIOT IYTEM MBICIEHHOTO
NOCTPOCHUS JAETAIM, AHAJIOTMYHO TOMY, KaK 3TO JEJNAeT KOHCTPYKTOp IIpH
BBIITOJTHEHUHN YEPTEXKa.

[Ipy HEoOXOAMMOCTH CTYJEHT BHOCUT HW3MEHEHUSI B KOHCTPYKTOPCKHUUI
YepTEXK, T.€.yCTPAHSAET HENOCTATKU KOHCTPYKTOPCKOM MOJATOTOBKH IPOU3BOACTBA.

[Tocne aHanm3a KOHCTPYKTOPCKOTO YEPTEKa U BHECEHHBIX N3MEHEHUM CTYIECHT
oopMIIIETUEPTEXK JIeTaIl, KOTOPBIA BKIIOYAET B ce0sl CleayIolIee:

- Heo0X0IUMOE YHCIIO MTPOCKIIHA, Pa3pe30B, CEUCHHUI;
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- JI0OCTaTOYHOCTh MPOCTAHOBKHU Pa3MEPOB, MPEICIbHBIX OTKIOHEHHI;

- JIOIyCKHU (POPMBI U PACIIONIOKEHUS;

- 0003HaveHue mepoxoBaTocTH nmoBepxHoctu no 'OCT2789-73,;

- MaTepuai JeTalu;

- TBEPIOCTH pabOUYUX MOBEPXHOCTEH JETaNH, BUJl TEPMHUUECKON 00pabOTKU;

- TOYHOCTHb 00pabOTKM CBOOOJIHBIX TOBEPXHOCTEH.

Jna crnennpuyeckux neTanei MOTyT ObITh YKa3aHbl U JPYrHe TEXHHUECKHE
TpeOoBaHUs (HampuMmep, MAONMYyCTHMas BEJIWYMHA HEYpPAaBHOBEIIEHHOCTH Macc,
JaBICHUEe W BpPEeMS BBIJCPKKH TPHU KOHTPOJE TEPMETUYHOCTH, BHUJ TOKPBITHS,

Tp€6OBaHI/IH K Ka4CCTBY ITOBCPXHOCTHOI'O CJIOA I/I,Hp)

1.2.3 O0ocHOBaHMe BbIOOpPA MeTO/Aa MOJYYCHUSA 3AaT0TOBKH

B MammHOCTpOEHUM OCHOBHBIMH BHJAMH 3arOTOBOK ISl JIETaJIel SBISIOTCS
CTalbHBIC W YYTYHHBIC OTJIMBKH, OTJIWBKH W3 IIBETHBIX METAJIOB W CIUIABOB,
IITAMIIOBKH 1 BCEBO3MOJKHBIE MMPOQIIIN TPOKaTa.

Crioco6 mosydeHHsi 3aroTOBKU JIODKEH OBITh HamboJee SKOHOMUYHBIM TIPH
3aJlaHHOM O0BEME BhIMMycka jetaneil. (s BbrIOOpa gopmbl, pazMepoB U crmocoda
MOJIy4YEeHHSI 3aTOTOBKU OOJIBINIOE 3HAYCHHE MMEET KOHCTPYKIUS U MaTepual JeTallu.
By 3aroTOBKM OKa3bIBacT 3HAYUTEIHHOE BIUSHUE HA XapaKTep TEXHOJIOTHYECKOTO
npoiiecca, TPYJA0EMKOCTh U SKOHOMUYHOCTh €€ 00paboTKH.

[Ipm BBIOOpPE BHJAa 3aroTOBKH HEOOXOJMMO YYHTHIBATH HE TOJIBKO
AKCIUTyaTallMOHHbIE YCJIOBHS paboThl neTanu, e€ pasmepel u (opmy, HO U
PKOHOMHUYHOCTh TMPOW3BOJACTBA. Ecmu mipu BBIOOpE 3aroTOBOK BO3HUKAIOT
3aTpyIHEHUS, KAKOW METOJI H3TOTOBJICHUS MPUHSATH JIJISl TOH WM JAPYrou JeTaliv, TO
IIPOU3BOMAT TEXHUKO-dJKOHOMUYECCKUN pacd€éT JBYX WM HECKOJIBKHUX BBIOpAaHHBIX
BapuaHToB. [locie o6ocHOBaHus croco0a MOJydYeHHs 3arOTOBKM HEOOXOIUMO AaTh
KpaTKOE ONMMCAaHUE TEXHOJIOTHMUYECKOTO Tpoliecca e€ MoMyueHus: i 000CHOBATh BHIOOP
IUIOCKOCTH pa3béMa (GOpMbI WM IITaMIIa, BEIUYMHY MPHUHATHIX PaIdyCcOB

CKPYTJIEHUN U (POPMOBOYHBIX YKJIOHOB.
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ropsiueKaTaHOroMpoKaTa; d - 3aroTOBKA, MOJTYYE€HHAs] KOBKOM

1.2.4 O0ocHOBaHME U pacyeT NPUIYCKOB AHAJTUTHYECKUM METOI0M

Benuunna npumycka BiMseT Ha ce0ECTOMMOCTh M3rOTOBJIEHMs neranu. [lpu
YBEJIMYEHHOM IIPUITYCKE MOBBILIAKOTCS 3aTpaThl TPyJa, pacxol MaTepuaia U Apyrue
MIPOU3BOACTBEHHBIE pPACXOJAbl, & IMPU YMEHBIICHHOM MPUXOJUTCS TOBBIIIATH
TOYHOCTb 3arOTOBKH, YTO TAK)KE YBEJINYMBAET CTOMMOCTh U3TOTOBJICHUS JIETAJIN.

OOBIYHO B 3aroTOBKAax, MOJIyYEHHBIX METOJOM JIUThS, MOTYT COAEpPKAThCA
PAaKOBHMHBI, IE€COYHBbIE BKJIIOYEHHS, a B IITAMIIOBAHHBIX 3aroTOBKaX HWMEIOTCS
00e3yTIepOoKEHHBIA CII0M, MUKPOTPEIIUHBI U APYTHE Ne(DEKTHI.

JedeKTHbIN C0M YyTYHHBIX OTJIMBOK MO JIEPEBSIHHBIM MOJIEJISIM COCTaBIISAET 1-
6 MM, y mokoBok - 0,5-1,5 MM u y ropsiuekaranoro npokara - 0,5-1,0 mm. [{nst 6onee
TOYHOT'O OTMpENEICHUs MPUITyCKa Ha 0O0pabOTKYy M NpeNOTBpalleHHs Iepepacxoaa
MaTeprualia MPUMEHSIOT AHATUTUYECKUI METOJ I KaXXJOTO KOHKPETHOTO ciiydasi ¢
y4€TOM BCeX TPeOOBaHMM BBITTOJIHEHUS 3aTOTOBOK M MMPOMEXKYTOUHBIX OTepalnii.

Jlia momyuyeHus aetaneit 6ojiee BHICOKOTO KayecTBa HEOOXOAMMO MPHU KaKIOM
TEXHOJIOTUYECKOM TePEX0/Ie MEXaHNUECKON 00pabOTKM 3arOTOBKH MpeyCcMaTpUBaTh
IIPOM3BOJICTBEHHBIE IIOIPEIIHOCTH, XAPAKTEPU3YIOIIME OTKIOHEHUS Pa3MEpOB,

IrCOMCTPHUICCKUC OTKIIOHCHUWA (bOpMBI IMOBCPXHOCTHU, MUKPOHCPOBHOCTH, OTKIIOHCHHA
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pacmoJIOKEHUsI TOBEPXHOCTENM. Bce 3TM OTKIOHEHHS JOJDKHBI HAXOJUTHCS B

npeesiax noJjs AoIycKa Ha pa3Mep MOBEPXHOCTU 3arOTOBKHU.

1.2.5 Pa3paGoTKa TeXHOJIOrH4eCKOro Mpouecca MexaHn4eckoii 00padoTkmn

Jlisi yclaoBUM €IUHHUYHOTO WIJIM MEIIKOCEpUITHOTO MPOM3BOJACTBA 00pabOTKyY
HEoOXOIMMO BECTH Ha YHHBEPCAJIHLHOM OO0OPYJOBAHUU, CTPEMACH K 00Jee MOITHOMY
MCIIOJIb30BAHUIO €r0 BO3MOXHOCTEH. UTOOBI M30eraTh TPYIOEMKUX IMEpeyCTaHOBOK
KPYNHOTa0apUTHBIX U TSKEJBIX 3aTOTOBOK, YEPHOBYIO U YHCTOBYIO 00OpabOTKY TaKHX
3aroTOBOK BBINOJIHSIOT 3a OJHY omnepanuto. Hanbosee TOYHbIE CTaHKU UCHOJB3YIOT
JUIS YUCTOBOM U OTAETIOYHON 00pabOTKHU, BbIIETISIEMbIE B OTJICJIBbHBIE ONEPALIUH.

JlanpHelIy0 ~ MOCIENOBaTeNbHOCTh ~ 0Opa0OTKM  yCTaHABIMBAIOT B
3aBHCHUMOCTH OT TpeOyeMoil TouHocTH. UeMm TouyHee MOBEPXHOCTh, TEM IO3THEE
OHa JOJDKHAa 00pabaThiBaThCsA, TaK Kak 00paboTKa MOCIEIyIOIIed MOBEPXHOCTU
MOXET BBI3BATh MOIPEIIHOCTH paHee O0OpadOTaHHOW. DTO NPOUCXOIUT H3-3a
nepepacnpeeieHus BHYTPEHHUX HANpPsOKeHHUH, neopManuid 1eTand Mocie CHATHS

Ka>XJa01ro HOBOIo CJI0s4 MCTaJllla.

[TocneqnuMu AOJKHBI 00pabaThIBaThC HAMOOJIEE TOYHBIC TMOBEPXHOCTH, a
TaK)KETIOBEPXHOCTH C HAMMEHBIIIMMHU IIEPOXOBATOCTHIO U BOJTHUCTOCTHIO.

[Tpomecc MexaHuueckol 0OpabOTKM JOJDKEH YKIIAJIbIBAThCS B CIEAYIOIIUE
STaIbI.

1. OO6paboTka MOBEPXHOCTEH, 0Opa3yIOIMUX YCTAaHOBOYHBIC Oa3bl ISl BCEX
MOCJIEAYFOLIUX OTIEPALIUH.

2. YepHoas 00pab0TKa OCHOBHBIX IIOBEPXHOCTEH JCTAIIH.

3. UYwucroBas 06pab0OTKa OCHOBHBIX IOBEPXHOCTEH JeTaH.

4. YepHoBas u uncToBas 00paboTKa BTOPOCTETICHHBIX IOBEPXHOCTEH.

5. Tepmuueckasi oOpaboTka IeTany, €CIu OHAa MPETyCMOTPEHA YEPTEIKOM M
TEXHUYECKUMUTPEOOBAHUSAMH.

6. BpimonHeHHEe BTOPOCTENEHHBIX OIEpalii, CBA3AHHBIX C TEPMUYECKOU
00pabOTKOM.

7. BrimoaHenue OTACIIOYHBIX onepauﬂﬁ OCHOBHBIX HOBCpXHOCTel\/’I.
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8. BrImonHeHNnEe T0BOIOYHBIX ONEPAIii OCHOBHBIX TTOBEPXHOCTEI.

dopMupoBaHUE Onepanuil s NOTOYHBIX BUIOB IPOU3BOJACTBA JOJKHO OBITh
[OJYMHEHO IIOJIYYEHUIO TPYAOEMKOCTH Ka)KJOW ONEpallid PABHOW WM KpPaTHOU
TaKTy.

CTaHKOEMKOCTb KaXJ10M OIepalyy 10 BO3MOKHOCTH JOJDKHA ObITh paBHA WJIU
KpaTHa TakTy JJI Jy4YLIEro UCIOJIb30BaHUsA 000PYI0BaHUS BO BPEMEHHU.

[lepexonsl, B KOTOPBIX YACIbHBIM BEC MAIIMHHOIO BPEMEHU JOCTATOYHO
BEJMK, ClieqyeT (pOopMHpPOBaATh B ONEPALIMU C PACUETOM BO3MOKHOCTH 0OCITYKUBAHUS
OJIHUM pa0OYMM HECKOJBKUX CTAHKOB MJIM Ja)K€ Pa3IMYHBIX BUJOB 000PYJOBaHUS.

[Tpu OGombIION MporpaMMe BBITYCKa 3KOHOMHUYHO HCIIOJIb30BAaTh Haubosee
OPOU3BOAUTENbHBIE BUIBl O0OpPYAOBAaHUS C MAKCUMaJIbHOM KOHLEHTpaluen
IIEPEXO/I0B B OJHOW OIEpald M MaKCHUMaJbHbIM COBMEIICHHEM HMX BO BPEMEHHU.
31ech  YMECTHBI TpPHU  «MHOTO»: MHOIOMECTHAas, MHOTIOMHCTPYMEHTAJIbHAS,
MHOT'OTMIO3UIIMOHHAS 00padoTKa.

C yMeHblIIeHHEM KOJIMYecTBa JeTajieil GopMUpOBaHUE ONEpaluii BEAYyT MyTEM
BKJIFOUEHMSI B HHUX II€PEXO0JI0B, NPU MNOMOIIM KOTOPBIX PELIAIOTCS AHAJIOTHYHBIE
3a7]a4 y pa3HbIX JETaJICH.

[Ipu <¢dopmupoBaHnun omnepauuidi B YCJIOBHUSX JACHCTBYIOIIErO 3aBoja
HEOOXOMMO YUUTHIBATh BO3MOXHOCTH MMEIOIIETOCs] 000pYI0BaHUs, NMEPCHIEKTUBBI
€ro MOJICpHU3AaLMH, 3aMEHbI WIH MOMOJHEHNS HOBBIM.

N3 chopmupoBaHHBIX oOmeparii COCTaBISIOT TEXHOJOTUYECKUA MapIIpyT
oOpaGoTku geramu. [lpm 3TOM HEoOXOAMMO B CaMbIX MIMPOKUX Mpeaenax
UCIIOb30BaTh THUIOBBIE TEXHOJIOTMYECKHE IPOLIECCHI, OMNBIT  MNPEANPUITHH,

CIIPAaBOYHYIO U IEPUOAUYECKYIO JIUTEPATYDPY.
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HHPUMEP:

Tabnuua 4 — MapipyTHbIA TEXHOJOTUYECKHM MPOLIECC

Ha3Banue u HoMep onepanuu O6opynoBanue

000 3aroroBureiibHas

005 Tokapnuas ¢ UITY DMG CTX310 ecolin
010 ®pesepnas ¢ UITY DMG DMUS50 ecolin
011 Moeunas Banna

015 KontponbHas CTOJ KOHTPOIBHBIN

1.2.6 Bb100Op 0OCHOBHOT'0 TEXHOJIOTHYECKOT0 000Py/10BAHUSA

SBnsiercst OHOM W3 Ba)KHEWINMX 3a7ad NpU pa3padOTKE TEXHOJIOTMYECKOTO
Mpolecca MEXaHMYeCcKOM o0paboTku 3aroToBkH. OT MNpaBWIBHOIO €ro BbIOOpa
3aBUCUT IPOU3BOAUTEIIBHOCT HM3TOTOBJIEHUS JE€Tald, YKOHOMHOE MCIOJb30BAHUE
MIPOU3BOACTBEHHBIX IUIONIAEH, MEXaHM3alUMU U aBTOMATU3alHUU PYYHOrO TpYy[a,
AJIEKTPOIHEPIUU U B UTOT'€ CEOECTOMMOCTD U3/IETHSI.

B 3aBrcuMOCTH OT 00bEMa BBITyCKa U3/EIHI, BHIOMPAIOT CTAHKHU 1O CTEIEHU
crenuain3aldd U BBICOKOM MPOU3BOAUTENIBHOCTH, a TAKXKE CTAHKU C YHUCJIOBBIM
nporpaMmHbIM yipaBieHuem (UITY).

BriOop kaxqoro BHJIa CTaHKa JOJDKEH OBITh AKOHOMHMUYECKH OOOCHOBaH.
[IpousBoauTCcss pacuy€r TEXHUKO-dPKOHOMHYECKOTO CpaBHEHHUSI OOpabOTKM JaHHOM
omepalMy Ha pa3HbIX cTaHkax. [Ipm 3agaHHOM 0O0BEME BBIMyCKAa W3ICIHNA
HEOOXOIMMO TMPUHUMATh TY MOJEIb CTaHKa, KOTopas 00ecleyuBaeT HAMMEHBIINE
TPYJOBBIE M MaTEpPUAIbHBIC 3aTPATHI, & TAKXKE CE0ECTOMMOCTh 00PAOOTKH 3arOTOBKH.
[Tpu BBIOOpE HEOOXOAUMO 1aTh KPAaTKOE OMHCAHKUE MOJENIEH CTAaHKOB, MPUMEHSIEMbIX
B TEXHOJOTMYECKOM IPOIECCE, YKa3aTh MPEANOUYTEHUE BIOPAHHON MOJENHM CTaHKa
10 CPAaBHEHMIO C IPYTUMH aHAJIOTUYHBIMHU.

Xapaktepusys BbIOpaHHBIE MOJIEIU CTaHKA, MOXHO OTrPaHUYMBATBHCS KPAaTKOU
UX TEXHUYECKOM XapakTepucTtukoil. Eciu BbIOpaHHbIE CTaHKH CIEUUAIbHBIE,
arperaTHble WM CIIEHUATM3UPOBAHHBIE, TO CIEAYET OMUCATh MX MPUHLHUIHAIBHYIO

CXEeMy.
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[Tpu BbIOOpE cTaHOYHOTO 000PYAOBAHUSA HEOOXOJUMO YUUTHIBATD CIIETYIOIIEE:

-XapakTep MPOU3BO/ICTBA;

-METO/IbI TOCTHKEHUS 3aJaHHOM TOYHOCTHU MpU 00paboTKe;

-HEOOXOAMMYIO0 CMEHHYIO (MJIM YACOBYIO) MIPOU3BOIUTEIIBHOCTD;

-COOTBETCTBUE CTAaHKA pa3MepaM JeTallu;

-MOIIHOCTb CTaHKa,

-y00CTBO YNpaBleHUs U OOCTY>KUBAHHS CTAHKA;

-rabapuTHBIE Pa3MeEpPbl U CTOUMOCTb CTAHKa;

- BO3MOXXHOCTh OCHAIICHUS CTaHKa BBICOKOIIPOU3BOJUTEIIbHBIMU
MPHUCTIOCOOTICHUSIMHA M CPEACTBAMH aBTOMATH3AI[MN 1 MEXaHHU3aIl1H;

- KIHEMAaTUYEeCKUE JIaHHbIE CTaHKa (JMama3oHbl MOJAuM, 4acTOTa BpallCHHUs
HITAHJES UT.I.).

[Ipu BBIOOpPE CTAaHOYHOTO OOOpPYAOBAHHS HEOOXOJUMO TAaKKE YUYUTHIBATH
COBPEMEHHBIECJOCTHXKEHUS OTE€UECTBEHHOTO CTAHKOCTPOCHHUSL.

IMPUMEP:
Tabnuua 5 - Beibop o6opynoBanus

oé:;_pa HanmenoBanue HanmenoBanwme, Moze)Tb 000pYyT0BaHMSI, TACTIOPTHBIC
o orepanuu JTAaHHBIC
Toxapnbiid MHOTOIIENEBOM cTaHOK 1 1B40I1dD4; -
-4acToTa BpareHus mmuHaens oop./muH: 1. 50-4000
010 TokapHblii (;1eBoe)
020 MHOTOIICTICBOM 2. 40-315 (mmpaBoe);
055 cra”ok ¢ YITY -nojiaya; npojaodbsHas —0,7-6000mMm/MuH;

nonepeynas — 0,7-6000mMm/MuH;
-MOIIHOCTG 3/IBUTATENA T1aB. ABMKeHus - 15kBT.

[IpoTtsxkHOM cTaHOK Mozenu /512
045 [TpoTsixkHas CxopocTts pabodero xoaa npoTsikku - 0,5-3,6 m/MuH
MOIIHOCTE d/IBUTATENS [JIABHOTO ABIKEHUS - SS5KBT.

BayTtpunumdosanbneiii ctanok moaenu 3K225B
-gactoTa BpameHus mmuHaens — 50-100006/muH;
-4acTOTa BPAIICHUS MTTUHIES MITU(OBATLHOTO KpyTa:
Hapyxuom-190006/Mun

BHyTpenHeM - HET

- MOIITHOCTb 3/JIBUTATEsI I1aB. IBHKEeHUsI - 7,2KkBT.

065 | Hnudosanphas
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1.2.7 Bp16op cTAHAAPTU3UPOBAHHON TEXHOJIOTHYECKON OCHACTKH

[Tpu mpoeKTUPOBAHUH TEXHOJIOTUYECKOTO MpOoIlecca MEXaHNIEeCKONH 00paboTKu
3aroTOBKM HEOOXOJMMO NPaBWJIBHO BHIOpaTh MPHUCHOCOOJIECHMS, KOTOPBIE JOJKHBI
CIOCOOCTBOBAaTh  TMOBBIIEHUIO  MPOU3BOJUTEIBHOCTH  TPYJad,  JUKBUAALMH
IpeIBapUTEIbHON pa3METKU 3arOTOBKU U BBIBEPKH HX IPU YCTAHOBKE Ha CTAHKE.

[IpumeHeHrne  CTAHOYHBIX  TMPUCHOCOOJNEHWI W BCIIOMOTATENBHBIX
MHCTPYMEHTOB IPU 00pabOTKE 3ar0TOBOK JAET psAJl IPEUMYILIECTB:

- TOBBIIIAET KAYECTBO U TOUHOCTh 00pabOTKHU AeTaseil;

- COKpamaer TpyJoEMKOCTh OO0paOOTKH 3aroTOBOK 3a CYET PpPE3KOro
YMEHBUIEHUS BPEMEHH, 3aTPa4lBaEMOr0 Ha YCTaHOBKY, BBIBEPKY M 3aKPEILICHUE;

- pacmupACT TCXHOJOTHYCCKHC BO3MOKHOCTH CTAHKOB,

- CcO34aéT BO3MOXKHOCTb  OJIHOBPEMEHHON  OOpa0OTKH  HECKOJBKUX
3aroTOBOK, 3aKPEIJIEHHBIX B 0011IEM MTPUCTIOCOOJICHHH.

BriOop cTaHOYHOrO MTPHUCIOCOOJICHUSI JOJDKEH ObITh OCHOBAaH Ha aHAJIU3e
3aTpaTr Ha peajn3aluio TEXHOJOTUYECKOTO MPOIEcca B YCTAHOBICHHBIN IPOMEKYTOK
BPEMEHM TpU 3aJaHHOM YMHCJIE 3aroToBOK. lIpaBuiia BbIOOpa TEXHOJOTHUECKOM
ocHactku (I'OCT 14.305-78) mpemycMmarpuBaeT IIECTh CHUCTEM TEXHOJOTHYCCKOM
OCHACTKH, KOTOpbIE MpeAHa3HAYEHBI JJIS BBITIOJIHEHUS PA3IMYHBIX BUIOB paboOT B
3aBUCUMOCTH OT THUIIa MPOU3BOJICTBRA.

K cucremaM TEXHOJOTMYECKON OCHACTKU OTHOCSTCS CIEAYIOIINE:

- cUCTeMbI Hepa3z0opHoii criennanbHoi ocHacTku (HCO);

- CHUCTEMbl YHUBEpcaIbHO-HaNIaqouHble ocHacTku (YHO);

- CHUCTEMBbI YHUBepcaabHO-cOopHOU ocHAcTKH (Y CO);

- cucTeMbl coopHO-pazdbopHoii ocHacTku (CPO);

- CHCTEMBI YHUBEPCAILHO - Oe3HananouHoi ocHacTku (YBO);

- CHCTEMBbI CeMaIn3upoBaHHON HananouHoit ocHacTku (CHO).
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HHPUMEP:

Tabnuma 6 - Berbop mpucnocoOiaennii

Ne
HaumeHnoBanue oneparuu [Ipucnocobnenue
oreparuu

010

020 TokapHBI MHOTOLIENIEBOM [TatpoH TpexKynauKOBBII
055 craHok ¢ UITY CaMOLICHTPUPY IO
045 [IpoTsikHas TpexKynaukoBbIi TaTPOH
065 [nudoBansHas TpexKynaukoBbIi TaTPOH

1.2.8 Bp10op peskyuiero HHCTpyMeHTa

[Tpu pa3paboTke TEXHOJIOIMYECKOro Mpolecca MEXaHW4YecKol 00paboTKu
3arOTOBKM BBIOOP PEKYIIEr0 MHCTPYMEHTA, €r0 BHUJA, KOHCTPYKIMH U Pa3MEpPOB B
3HAYUTEIBHON Mepe TpeAonpenensercss MerogaMmu o00paboTKH, CBOWCTBaMU
oOpabaTpiBaeMOro Marepuaia, TpeOyeMoil TOYHOCThIO OOpabOTKH U KadeCTBOM
00pabaTbIBaeMOW MOBEPXHOCTU 3arOTOBKHU.

[Ipu BBIOOpE pEXKYILIEr0O MHCTPYMEHTAa HEOOXOAMMO CTPEMUTHCS NMPUHUMATh
CTaHJIApPTHBIH MHCTPYMEHT, HO, KOIJa Ienecoo0pa3Ho, CleayeT MpPUMEHATb
creuuaibHblii, KOMOWHUPOBAHHBIM, (ACOHHBII HHCTPYMEHT, IO3BOJIAIOIIMIA
COBMEIIaTh 00pabOTKy HECKOJIBKUX MOBEPXHOCTEH.

[IpaBUIBHBIN BHIOOP PEKYIIECH YaCTH MHCTPYMEHTA UMEET OOJIbIIIOe 3HAYECHUE
JUTSI IOBBILLIEHUS IPOU3BOJIUTEILHOCTH U CHUKEHUSI ce0eCTOMMOCTU 00padoTKu. J1s
00paOOTKM CTald PEKOMEHAYETCSl NPUMEHSATh WHCTPYMEHT, peXyllas dYacTb
KOTOPOTO M3rOTOBJIEHA U3 TUTAaHOBOJb(paMoBbix TBEPABIX cruiaBoB (TSK10, T14KS,
T15K6, TI15K6T, T30K4), O6sicTpopexymux WHCTpyMeHTanbHbIX ctanei (P18, P9,
PO®4, P14®4), BoasdppamoBbix TBEpABIX craBoB (BK2, BK3M, BK4, BKS) u np.
st oOpabOTKM YyTryHa, UBETHBIX METAIJIOB M HEMETaUIMYECKUX MAaTepuasoB
MCIOJIB3YIOT MHCTPYMEHT M3 BOJb(PPAMOBBIX TBEPIBIX CILIaBOB. BbiOOp MaTtepuaina
JUISL PEXYLIEro HMHCTPYMEHTa 3aBUCUT OT (GOpMbI M Pa3MEpPOB HHCTPYMEHTA,

MaTtcpuajia 06pa6aTbIBa€MOﬁ 3aroTOBKH, pCKUMOB PC3aHUs U THUIIA IIPOU3BOACTBA.
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Pexyummii HMHCTpYMEHT HEOOXOAUMO BBIOMpPATh IO COOTBETCTBYIOIIUM
CTaHAapTaM W CIPABOYHOM JIUTEpaType B 3aBUCUMOCTH OT METOJIOB OOpadOTKH
JeTajien.

Ecnu texHonornueckne 0COOEHHOCTH JETaal HE OrPaHWYMBAIOT MPUMEHEHHE
BBICOKMX CKOPOCTEH pPE3aHus, TO CIEAYyET IPHUMEHSTh BBICOKOIPOU3BOIUTEIBHBIC
KOHCTPYKIMHU PEXYLIEr0 MHCTPYMEHTA, OCHALIEHHOTO TBEPABIM CIUIABOM, TaK Kak
MpaKkTUKa TI0Ka3aja, YTO JTO SKOHOMUYECKH BBITOJHEH, YEM NPUMEHEHHE
OBICTPOPEXKYIIUX HHCTPYMEHTOB. OCOOEHHO 53TO pacHpoCTpaHAETCs Ha pe3Lbl
(kpome (hacoOHHBIX, MaJOW IIMPUHBI, aBTOMATHBIX), (PPE3bI, 3EHKEPbI, KOHCTPYKIIHH
KOTOPBIX OCHAIIEHBI TBEPBIM CIUIABOM U XOPOILIO OTPAOOTAHBI.

B nosicHurenpHOW 3amucke HEOOXOOUMO CJeNaTh aHalli3 BBIOPAHHOTO
PEXYILIEro MHCTPYMEHTA HA ONEPALINIO WIH MEPEXO/I.

[Ipu BBIOOpE peEXyLIEr0 HHCTPYMEHTa HEOOXOAMMO PYKOBOACTBOBATHCSA
JaHHBIMU pa0OoThl. Pexomenaanuu no BbIOOpY aOpa3sMBHOIO MHCTPYMEHTA J1aHbI B

I'OCT 3647-71.

IMPUMEP:
Tabnuma 7 - BeiOop pexymiero "HCTpyMeHTa
No
omep | Hanmenopanue Pexxy1uii ”HCTPYMEHT
anuu orncpanuu

Pesen mpoxoanoit ynopusiit PCLNR2525-M09,
mwiactuda CNMGO8TMV

TokapHnas Pactounoii pezenr PDJNR2020-R015, miactuna
010 | muHOrouenesas | DNMG1504MV

cyIly KanaBounsriit pesert FSDUG1612R-07E, ninactuna

DCMTO0704 SV
®pe3a monoauTHas TBepaocmiasHasg MSSHD1600

Toxapnas Hon6sik xBocToBoit POMS M=8,7 Z=8 'OCT10059-80
020 | mHOrOIIETEBAS C
qlry

045 IMporsoxuas | [Iporsixka P6MS 'OCT 25158-82 960 Z=8

CaepJ1o TBEPIOCIIIABHOE MOHOJIUTHOE 8,5

Toxapuas |\ vEgg5DSA
055 | mHorouenesas
Uy ®pe3a pe3pOoBasi MOHOJIUTHAS TBEPIOCILIABHAS

M10x1,5 R217.15-080150AC16H

Baytpuminudoa| A6pa3uBHbiii kameHb 25A-234011-25MCM 1-Cm2-8K5-6
JbHAs

065
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1.2.9 Bb100op MeTOA0B KOHTPOJISI

MeToa KOHTPOJISI TOJKEH CIIOCOOCTBOBATH MOBHIIMICHUIO TPOU3BOAUTEILHOCTH
TpyJa KOHTPOJEpPA U CTAaHOYHMKA, CO3JaBaTh YCJIOBUSA JUIs YJIy4YlIEHUS KadyecTBa
BBIITYCKaeMOM MPOAYKIIUN U CHIKEHUS €€ ce0ECTOMMOCTH.

B emuHMYHOM © CEpUITHOM MPOU3BOJCTBAX OOBIYHO MPHUMEHSETCA
YHUBEPCAIbHBIN U3MEPUTEITBHBIN WHCTPYMEHT (ILITaHTEHITUPKY JIb,
[ITAHTEHTITyOMHOMETpP, MUKPOMETP, YTIOMEP, UHIUKATOP U T. 1.).

B maccoBoM M KpymHOCEPUITHOM MPOM3BOACTBAX PEKOMEHIYETCSI MPUMEHSTh
npenenbHble KamuOpbl (CKOOBI, MPOOKH, MIAOJOHBI U T. I.) U METOJbl aKTUBHOTO
KOHTPOJIS, KOTOpPbIE TOJYYWIH ITUPOKOE PACIPOCTPAHEHHE BO MHOTHX OTpPACISIX
MAaIIMHOCTPOCHHUSL.

B moscHuTenbHON 3amucKe HEOOXOAWMO JaTh OOBSCHEHHE MPUMEHSIEMOTO
METOJa KOHTPOJII MU KPAaTKyl0 TEXHUYECKYIO XapaKTEPUCTHUKY H3MEPHUTEIHLHOTO
MHCTPYMEHTA WJIM KOHTPOJBHOTO MPUCIOCOOJIEHUS HA JaHHYK TEXHOJOTHYECKYIO
oTIeparuio.

IMPUMEP:

Tabnuia 8 - Ber6op cpencTB KOHTPOIIS

()
Ne HaumenoBanue .
orepa MepuTenbHbIi HHCTPYMEHT
ITHH onepauuu

[ranrenuupkyns II-IIT TOCT 166-80
010 ToxapHas M ranrenrmyounomep LIT-160 TOCT162-

mHuororneneBas cUITY | 80 Kanubp-npobka rimaakas D85,5H10
'OCT24853-81

020 Tokapnas HInuueBoit kaauoOp npeasaputenbubiii [OCT
MHoro1enesas cHITY 7951-80
045 ITpoTsxHast [muesoit kanubp B=9 Z=8 D=60 I'OCT 7951-
80

Kamubp npobxa rnagkas O8,5H11
I"OCT24853-81Kanubp pe3pb0oBoii
M10x1,5-7H ’'OCT24939-81

KoHTponb oTBepCcTHs OECKOHTAKTHBIM
THEBMATHYECKHM yCTPONCTBOM

065 | Buyrpunumdosansnas| [Ipodunorpad - npopumomerp A1 TOCT19299-
73 Hytpomep unaukaropusiit HU 50-100 'OCT
868-82
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1.2.10 Pacuer pe:xuMoOB pe3aHUs ¥ HOPM BpeMeHH

Paccuntannpie wiuM BbIOpaHHBIE PEXHUMBI pPE3aHHUsl TPU  BHIOJHEHUH
TEXHOJIOTHUECKOW Olepaluy JIOJDKHBI — OOecnedynBaTh TpeOyeMyH TOYHOCTh
0o0paOOTKM NpHU MaKCUMAJIbHOW MPOU3BOJUTENBHOCTH Tpyla U MHUHUMAJIbHOM
ce0eCTOMMOCTH.

[Ipu BBIOOpE peXuMOB  OOpabOTKM  HEOOXOAMMO  MPHUAEPKUBATHCS
ONpeAeNEHHOr0 TOopsAAKa, T. €. NpU Ha3HAUEHMH M pacyére pexuma 00paboTKU
YUYHUTBIBAIOT TUI U pa3MEPbI PEXKYLIEr0 HHCTPYMEHTA, MaTepUall €ro pexyIlend YacTH,
Marepuanl U COCTOSIHUE 3arOTOBKHM, THI OOOpyAOBaHHUS U ero coctosHue. Cremyer
NOMHUTb, YTO DJJIEMEHTHl pPEXKHUMOB O0OpaOOTKM HaxOJATCS BO B3aUMHOM
(yHKIMOHATBHON 3aBUCUMOCTH, YCTaHABIMBAEMOW ASMITUPUUECKUMU (POPMYIIaMH.

[Tpu pacuére pe:xMMOB pe3aHUs CHauyaja yCTaHaBIMBAIOT TIIyOMHY pe3aHus B
MuwuMeTpax. ['myOuHy pe3aHusi Ha3HA4yalOT MO BO3MOXKHOCTHM HauOOJIbIIYIO, B
3aBUCUMOCTH OT TpeOyeMOM CTENeHHW TOYHOCTH, HIEPOXOBATOCTHU 00pabdaThIBAEMO
MNOBEPXHOCTU M TEXHMYECKHUX TpeOoBaHMII Ha wu3roroBieHue paeranu. llocre
YCTAHOBJICHHMsSI TJIyOMHBI pE3aHus YCTaHaBIIMBaeTcsl IMoAada craHka. [logauy
Ha3HA4YalOT MAaKCHUMAJIbHO BO3MOXHYIO C YYETOM TOTPEIIHOCTH 00pabOTKu
KECTKOCTU TEXHOJIOTMYECKOM CHCTEMBI, MOIIHOCTH IIPUBOJA CTAHKA, CTEHEHU
TOYHOCTU U KayecTBa 00pabdaThIBAEMOIl MOBEPXHOCTH MO HOPMATHUBHBIM TaOJMIIAM.
BenuunHy momauM COTrAacoBBIBAIOT C MAaCMOPTHBIMM JAaHHBIMH cTaHka. OT
NpaBWIbHO BHIOPAHHOM TMOJAYM BO MHOTOM 3aBHCSAT TOYHOCTb M KadyeCTBO
00pabOTKM, M NPOU3BOAMUTEIBHOCTh TpyJa. JIns 4YEepHOBBIX TEXHOJIOTMYECKUX
orepaluii Ha3HauaT MAaKCUMAaJIbHO JOMYCTUMYIO Mo1avy.

[locne ycrtaHoBieHHsS TIIyOMHBI PE3aHUS W TOJAYU OIPEACNSAIOT CKOPOCTh
pe3aHusi MO SMIMPUYECKUM (QopMyJiaM C YYETOM KECTKOCTU TEXHOJIOTHMYECKON
CUCTEMBI.

AHanuTHyecKui pacuy€r peXUMOB PpE3aHUS IMPOU3BOAUTCA C  YUETOM

HEOOXOUMBIX MOMPABOYHBIX KOA(PPUIIMEHTOB Ha JIBE TEXHOJIOTHUYECKHE OTIepalliy.
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Jns  ocTanbHBIX oOmepauuid TEXHOJIOTMYECKOTO MpoLecca MEXAHUYECKOU
00pabOTKH JeTanu PEKUMBI PE3aHUsl OMPEICNSIIOTCS MO TAaOJIWYHBIM HOpPMaTHBAM
COOTBETCTBYIOIIEH Y4EOHOU U CIIPAaBOYHOM JIUTEPATYPHI.

[Tocne Ha3HayeHHWS PEKUMOB pe3aHUSI HEOOXOJUMO TPOBECTH MPOBEPKY
CTaHKa Ha MOIIHOCTh. [loTpeOHass MOUTHOCTH JUIsl pe3aHusl HE JOJKHA MPEBBIIIAThH
(haKTHIECKOW MOITHOCTH JICKTPOABUTATENS CTaHKa. [Ipy HE0CTaTOYHOW MOITHOCTH
MPHUBOJAa CTaHKAa PEKOMEHIYETCS YMEHBIIUTh CKOPOCTb pPE3aHHUs WU TEePEHECTH
00paboTKy Ha 6oJiee MOIIIHOE 000PYI0OBaHHUE.

[Ipu BBIMOTHEHUU KypCOBOTO MPOEKTA MOAPOOHBIN pacyeT peKUMOB PE3aHus,
KaKk TMpaBWIO, TMPUBOAMUTCS B PACUCTHO-TIOSCHUTEIHHON 3aluCKe Ha  JIBE
PA3HOTHUITHBIX ONEPALIHH.

IMPUMEP:

[Ipn Ha3HAYCHWUW DJIIEMEHTOB pPEXUMOB PpE3aHUS YUHUTHIBAIOT XapakTep
00pabOTKH, TUM U pa3Mepbl HHCTPYMEHTA, MaTepUall €ro PexyIleil YacTu, MaTepual
¥ COCTOSIHWE 3aTOTOBKH, TUIIH COCTOSTHUE 000Dy I0BaHMUS.

010 Toxapnas ¢ UITY: nosepxnoctu 1,2,14,15,21,22,23,24.

Oo6opynoBanue: Tokapusiil ctanok ¢ UITY monenu 1164004,

Peser npoxoanoi: CKINR/L 2525-M16, ITnactunsr: KNUX 160405-R11/L11;

Peserr xanaBounbii: HELIR 2525-4T25, IInactunsl: GRIP — 4004Y; Pesen
pactounoit: SER/L 2525-M16, IInactunsr: 16 ER/L M2.00 ISO; Cgepio D18 mMm
(P6MS) I'OCT 10903-77.

Ceepno @48mm (P6MS) T'OCT 10903-77.

1) I'myOuna pe3anust

[Tepexon 1 t=1,5 mm

[lepexon 2 ['nyOGuna cBepiienus t =30mMm

[Tepexon 3 I'myOuna cBepiienus t = 30 Mmm

[lepexon 4 t=2 mMm

[lepexon 5 t=2 Mmm

2) [Tomaya

[Tepexon 1l S =0,3 Mmm/00
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[Tepexon 2 S = 0,3 mm/06
[Tepexon 3 S = 0,15Mm/00
[Tepexon4 S =0,3 Mmm/00
[Tepexon 5 S = 0,3 Mmm/00

3) CKOpOCTh pe3aHus
Pacuetnas ckopocTh pe3aHus

—_ CV k
TTM X xSy Y

1)

v

riae Cy — nonpaBoYHbINA KO DUIIHEHT;
T — CTOMKOCTh MHCTPYMEHTA, MUH;
m, X, Y — OKa3aTellu CTENEHH;

kv — mompaBo4HbIi K03(D(OUITUECHT, YIUTHIBAIONIHNN (DAKTUICCKHE YCIIOBHS

pe3aHusl.
ky = Kkyy k- Key (2)
rne kyy — KkodpduimeHt, yduTHIBAIOMIMNA KadecTBO 00padaThIBAEMOTO
MaTepuania.
750
kyy = ky - (—)
0B
rJie Og- MpeAeI MPOYHOCTH;
k., - xosdpdumment, xapakTepm3ywIIMid ~ TpymOmy, CTald 1O
00pabaThEIBAEMOCTH.

Ny-TI0Ka3aTelb CTENeHH.
Kv- ko3 uimenT, yauThIBaronuii COCTOSIHAE MTOBEPXHOCTH 3arOTOBKH.
kyv-kK03dGUIIMeHT, yUUTHIBAIOMINNA MaTeprual MHCTPYMEHTA.

ITepexon 2

_ Cv'D‘g
T oTm.sy

Cy=28,1; g=0,25; y=0,55; m=0,125; T=35; k,=1.

% K,

V= 28,1-18%25
"~ 350,125.( 30,55

-1 = 23,4 M/MuH.

ITepexon 3
33



C,=28,1; g=0,25; y=0,55; m=0,125; T=35; k,=1.

28,1 - 48025
V= 350,125 . () 15055

-1 = 28,9M/MuH

[Tepexon 1

182
~ 120023 - 15012.( 303
C,=182; X=0,12; Y=0,3; m=0,23; K,=1,512; T=120 muH.

\% 1,512 = 96M/MuH.

ITepexon 4
182
= 120023 - 20,12 . 0,303

C,=182; X=0,12; Y=0,3; m=0,23; K,=1,512; T=120 muH.

\% -1,512 = 94Mm/MuH.

Ilepexon 5

182
~ 120023 - 20,12 . 0,303
C,=182; X=0,12; Y=0,3; m=0,23; K,=1,512; T=120 muH.

\% 1,512 = 94 Mm/MuH.

4) YacToTa BpauieHus: IINMUHACIS

ITepexon 1
1000 -v
n= m-D
n= M = 564 06/MuH.
3,14 - 54,2
n;=550 06/MuH.
ITepexon 2
n= M = 414 06/MuH.
3,14-18
n;=412 06/mMuH.
[Tepexon 3
n= M = 191,74 06/MuH.
3,14 - 48

n;=180 06/MuH.

ITepexon 4
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1000 - 94

n= 314-93 = 321 06/MuH.
n;=280 06/MuH.
Ilepexon 5
n= M = 440 06/MuH.
3,14-68

n;=420 00/MUH.

5) HdeiicTBuTENBHAS CKOPOCTh PE3aHUS

ITepexon 1
m-D-n
.= 000
Vo 3,14 - 54,2 - 550 — 93,6 m/mun
A 1000 ’
ITepexon 2
V- 3,14-18-412 — 232 m/mu
A 1000 ’
[lepexon 3
Vo 3,14-48-180 — 27 /i
A 1000
[Tepexon 4
Vo 3,14-93- 280 _ 81,8 m/mun
A 1000 ’
[Tepexon 5
Vo 3,14-68-420 _ 89,6 /mun
A 1000 ’

6) Cuna pe3aHus
[Tepexon 1
P,=10-C, - t*-57-v" K,
P,=10-204-1,5'-0,3%75-93,6°- 1,1 = 1364,44 xrc.
ITepexon 2
P,=10-31,5-18'-0,15%8 -1 = 2164 H

ITepexon 3
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P,=10-31,5-48'-0,15%8 -1 =3314,6 H
ITepexon 4
P, =10-204-2%-0,3%75-81,8°- 1,1 = 1898,19 krc.
ITepexon 5
P, =10-204-2%-0,3%75-89,6°- 1,1 = 1898,19 krc.
7) MoutHocTb pe3aHus
[lepexon 1
Pv
Ne = 1020 60
N = 1364,44 - 93,6
€ 1020 - 60

= 2,08 kBT.

[Tepexon 2
M, n
N, =
Y 9750
14,83 - 412
Ny, = ———7
9750

= (0,62 kBT.

[lepexon 3
M, n

N, = —2

Y9750

_10,6-180

N. =
y 9750

= 1,11 kBrT.

ITepexon 4
P,v
Ak__1020-60
N___181164-8L8
€ 1020-60

= 2,42 kBT.

[Tepexon 5
P,v
N, =—2
¢ 102060
N,__181%64-88ﬁ
€ 1020-60

8) MaiHHOE BpeMs

= 2,66 KBT.

[Tepexon 1
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To= S n
T, = 35—4 = 0,85 MUH.
° 0,3-550 ’
ITepexon 2
T, = ﬁ = 1,45 MuH.
° 03-412
ITepexon 3
T, = ﬂ = 3,33 MHUH.
° 0,15-180 ’
[Tepexon 4
T, = 7—14 = 1,16 muH.
° 0,3-280 ’
ITepexon 5
T, = ﬁ = 0,79 MuH
° 0,3-420 ’ '

[To macmoptry cranka MomHOCTh asuratenst Ny = 15 kBt m KIIJI=0,85.
MormHocTs 3nekTpoasurarens ¢ yuyerom KIIJ[ cranka Ny = 15-0,85 = 12,75 kBT.
CremoBarenbHO, YCTAHOBJICHHBIM PEXUM pe3aHus MpPU  TaKOM  MOIIHOCTH
OCYILIECTBUM

Pacyer Hopm BpemenM. [loa TEXHHUYECKMM HOPMUPOBAHUEM IOHUMAETCS
YCTAaHOBJICHME HOPMbI BpPEMEHHM HA BBINOJHEHHE OMNpPENEICHHON  paboThI.
Texnuueckass HOpMa BpPEMEHH, OMpEENIoNnias 3aTpaThl BPEMEHU Ha 00pabOTKY
(cOOpKyY), CIOYKUT OCHOBOM Jisg OIUIaThl PalbOThl, KaJbKYJAIHMH CE0ECTOMMOCTH
neranu W u3genus. Ha OCHOBE TEXHUYECKMX HOPM BPEMEHH PacCUUTHIBAIOTCS
JUTUTEIIbHOCTh TPOW3BOJICTBEHHOTO IIMKJIa, HEOOXOAMMOE KOJIMYECTBO CTAHKOB,
WHCTPYMEHTOB M pabo4uX, ONpeeseTcsl MPOU3BOICTBEHHAS MOIIHOCTh I[EXOB WJIU
y4acTKOB. Hopma BpemMeHM SIBISI€TCS OJHUM W3 OCHOBHBIX (DAaKTOPOB JJIS OIECHKH
COBEpIICHCTBA TEXHOJOTHYECKOT0 IMpollecca U BbIOOpa Hambosiee MPOrpecCUBHOTO

BapuaHTa 00pabOTKH 3arOTOBKH.
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[Ipr BBIOJHEHUM KypCOBOIO IIPOEKTa BCE ONEpAlMd MEXaHHUYECKOU
00paboOTKH, JII KOTOPBIX PACCUUTHIBAIUCH WM BBIOMPAIHNCH PEXKUMBI PE3aHMS,
00s13aTeNIbHO TMOJISKAT TEXHUYECKOMY HOpMHUpOBaHuIO. I[lpum »TomM miis Tpex
PA3HOTUIHBIX OIEPalUi BBITOJIHIETCS MOAPOOHBIN MO3JIEMEHTHBIN pacyeT MITYYHOTO
WM IITYYHO-KAJIBKYJISIIMOHHOTO BPEMEHH, KOTOPBIA IPUBOAUTCA B PaCUETHO-
IOSICHUTENBHON 3amucke. [l ocTanbHBIX oOmnepauuyd pacCYUMTaHHBIE HOPMBI
BpeMeHH, 0e3 MoApOOHOro MOsICHEHUs, O(QOpMISIOTCS B TaOMUIaX pacyeTHO-
MOSCHUTEIIbHOM 3alMCKU M 3aHOCITCS B ONEPAIMOHHBIE W MapUIPYTHBIE KapThl
TEXHOJIOTMYECKOTO TMpoIecca.

B eauHWYHOM, MEIKOCEPUMHOM U  CPEAHECEPUUHOM  IPOU3BOICTBE

OIIPCACIIACTCA HOpMaAa IITYYHO-KAJIBKYJLIINOHHOI'O BPCMCHHA (tW-K), a4 B MaCCOBOM H

KPYITHOCEPUHHOM — HOpMa IITYy4HOTO BpeMeHH ({yn):
Th—s
n
tyr = o+t + tog + Lor

tLLI—K = tLLIT +

rae lTp-3 - TOATOTOBUTEIBHO-3AKIIIOUUTEIIBHOE BpEMs, OINpeaesieMoe Ha
MApTHUIO JICTAJICH, MUH;
to - OCHOBHO€ BpeMs, PACCUMTHIBAEMOE JJISI KaXKIOW Olepanudd Ha
OCHOBAHWHY Ha3HAYEHHBIX PEXKMMOB PE3aHUS, MUH;

tg - BCIIOMOTI'aTCJIbHOC BPEM:, OIIPCACIIACMOC 110 HOpMAaTUBaAM, MHUH;

top — Bpems Ha oOOCITy)XuMBaHHE pabOYero Mecra, MUH, (HUIUIECKUE
MMOTPEOHOCTH YeJIOBEKa, MUH.
tom - BpeMs TIEpEphIBOB HA OTHABIX U JINYHBIC
[ToxroroBurensHO-3akmounTeibHoe  Bpems  (Ty-3) BKJIIOYaeT Bpems Ha
03HAKOMJICHHUE

paGouero ¢ pabOTOM M Ha YTEHHE YEPTEXk a; BpeMsl Ha MOATOTOBKY pabouero
MecTa, HACTPOHKYy CTaHKa, WHCTPYMEHTa U TMPHUCIOCOOJIEHUS Uis 00pabOTKU

3aJJaHHONM MapTUM JeTajiedl; BpeMs Ha MpOoOHYI0 0oOpabOTKy 3aroTOBOK; BpeMsi Ha
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CHSITUE WHCTPYMEHTAa W MPHUCHOCOOJIEHHS] CO CTaHKa IO OKOHYaHUU OOpabOTKH
JAHHOW MAPTUU JAETaJCH.

[TonAroToBUTENBHO-3aKIIOYUTENBHOE BpeMs NpU pabore Ha ctaHkax c¢ UYIIY,
OCHAIEHHBIX YCTPOMCTBOM AaBTOMAaTHYECKOM CMEHBlI PEXYIIUX HWHCTPYMEHTOB,
BKJIFOYAET BpEMs Ha IOJYyYCHHE M HU3YYEHHE TEXHOJOTMYECKOM JOKYyMEHTAlUH,
KOTOpO€ I Bcex Mozenen ctaHkoB ¢ UIIY npunumaercs paBHbiM 12 MuH; BpeMs Ha
BBOJI YIIPABIIIOLIEN IPOTPaMMBI C IIyJIbTa OIEPATOPA, PABHOE MPUMEPHO 25 MUH, U
IOpPUBSI3KY MHCTPYMEHTOB K CUCTEME KOoopauHaT craHka (okosio 20 MMH); Bpewms,
HE0OXOAMMOE Ui MPOBEPKH YNPABIAIONIEH MporpaMMbl B MOKAJAPOBOM PEXHME
(mpumepno 10 mun). Kpome T0oro, B moAroTOBUTEIbHO-3aKIIOUUTEILHOE BpeMs, KaK
U npu paboTe Ha CTaHKAaX C pYYHbIM YIPaBJICHUEM, BKIIOYACTCS BpeMs Ha
MOJIyYEHUE M CJadyy HWHCTPYMEHTOB, IIPUCIOCOOJNIEHHI, a TakXke BpemMs Ha

00paboTKy TpOoOHBIX AeTayied. OPUEHTUPOBOYHO BEIWYUHY [y-3 MpU paboTe Ha

crankax ¢ UITY MOXHO onpeaennuTs 3 TEXHUYECKOW JIUTEPATYPHI.

OcHOBHOE BpEM: to 3aTpavyuBacTCd Ha HCIMOCPCACTBCHHOC HN3MCHCHUC

pa3mepoB, (GopMBl M KadecTBa oOpabaThlBaeMOW 3arOTOBKHM HWJIM Ha COCJIMHEHHUE
neranedt mpu coObopke. OCHOBHOE BpeMsi MOXET OBITh MAIlMHHBIM, €CIU MPOIIECC
00pa0OTKM CcOBepIIAaeTCs TOJBKO CTAHKOM, 0€3 HEMOCPEeICTBEHHOTO Y4acTus
paboyero, U MAlIMHHO-PYYHBIM WJIM PYYHBIM, €CITU Mpoliecc 00pabOTKU BEAETCS MPU
HEMOCPEJICTBEHHOM YMPABJICHUH WUHCTPYMEHTOM WJIM MEPEMEIICHUH AEeTalld PYKOM
paboyero. Pacuer OCHOBHOrO BpPEMEHHM MPOMU3BOAUTCS MO  (opMylam,
YCTAaHOBJICHHBIM Ha OCHOBAHMM KMHEMATHUKH HCIIOJIB3YEMOro MeToJa 0OpabOTKH U
BBIOpPAHHBIX PEKMMOB pe3aHusi. B HEKOTOpBIX cllydasx HOIMyCKaeTcs MPUHUMATH
OCHOBHOE BpeMsl MO JaHHBIM XpoHOMeTpaxka. Kak mpaBuio, 3T0 MMEET MECTO MpHu
3aKPYTJICHUH WA MPUTUPKE 3yObeB 3yOUaThIX KOJEL, Ipu 3yOOCTpOraH1M, KPyrOBOM
MPOTSATUBAHUH 3yObeB, CyNepPUHUIIMPOBAHUA ¥ BHYTPEHHEM OECIIEHTPOBOM
UM OBaHUM.

[Ipu ompeneneHUd OCHOBHOTO BPEMEHHM MHOTOMHCTPYMEHTAJIbHBIX PabOT U
paboT Ha MHOTOIIMHUH/IEIBHBIX CTAaHKAX JOMYCKAeTCs BBEACHHE KOPPEKTUPOBAHUS (B

CTOPOHY YMEHBILICHUS) PEKUMOB pe3aHUs Il  HEJIMMUTHUPOBAHHBIX  TIO
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MPOJOKUTETLHOCTH 00pabOTKHM HHCTPYMEHTOB. KoppekTupoBaHuE >KeIaTelIbHO
OCYIIECTBIISITh 32 CUET HEKOTOPOTO YMEHbBIIEHHUS CKOpPOCTH pe3aHus. CHuKeHHE
CKOPOCTH Ha HETMMUTUPOBAHHBIX MHCTPYMEHTAX 3HAUUTENIHHO OOJIErYaeT yCIOBUS
uX pabOThl M SKOHOMHT BpeMsl Ha CMEHy WM meperouky. Omperenss OCHOBHOE
BpeMs, HEOOXOIUMO YUYUTHIBATh OJHOBPEMEHHOCTh pabOThl CYHNIOPTOB M HE
BKJIIOUATh B pacyeT MEePEKPHIBAIOIINECS BPEMEHA.

BcnomoratensHoe Bpems (tg) 3arpaumBaeTcsi Ha pa3iM4yHbIE JCHCTBUS,

00eCIIeunBaOIIKE BHITOTHEHINE OCHOBHON PaOOTHI.

[Ipu ompeneneHWr BEIMYMHBI BCIOMOTATEIBHOTO BPEMEHH CYMMHUPYIOTCS
CJIEYIOIIME €T0 JIEMEHTHI: BPeMs Ha YCTAHOBKY M CHSITHUE 3arOTOBKM; BpeMsl Ha
MMyCK ¥ OCTAHOBKY CTaHKA, BKJIFOUCHHE M BBIKIIFOUCHHE IT0a91, H3MCHCHUE YaCTOTHI
BpaIlIeHMs, TTOBOPOT M TEPEMEICHUE YacTeld CTaHKa W MPHUCIOCOOJICHHM, CMEHY
WHCTPYMEHTa, OBICTPOCMEHHBIX KOHAYKTOPHBIX BTYJIOK U JPYTHE TPUEMEI,
HEMOCPEJICTBEHHO 00€CTIEUNBAIOIINE BBIMOJHEHUE 00pa0OTKH; BpeMs Ha U3MEPEHHE
neraner. Ilpm oOpabGotke Ha crankax ¢ UYIIY BcmomorarenbHOE BpeMs
JOTIOJTHUTEIPHO MOJKET BKIIIOYATh BpeMs Ha TO3WIIMOHMPOBAHUE, YCKOPEHHOE
nepeMeInIeHne padounx OpraHoB CTaHKa, MOJBO M OTBOJ] PEXKYIIIUX HHCTPYMEHTOB B
30H€ OOpabOTKH, CMEHY pPEXKYHIUX HHCTPYMEHTOB. OTH  COCTaBJISIIOIINE
BCIIOMOTATEIILHOTO BPEMEHH 3aBUCAT OT CKOPOCTH M JUITMHBI MIEpEMEIIeHUN pabounx
OpraHoB, OT KOMIIOHOBKA OCHOBHBIX JJIEMEHTOB CTaHKA UM KOHCTPYKIIUH
BCIIOMOTATEIbHBIX  YCTPOWCTB.  BcmomoraTtenmbHOe  BpeMs ~ MOXKET  OBITh
HernepekpeiBaeMbIM. Ecnu BcriomoratenbHbie pabOTHI BBIMOJIHSIIOT HE B MPOIECCe
0o0pabOTKM  3aroTOBKM, TO TaKO€ BCIIOMOTaTeIbHOE BpEMsl  HA3bIBAIOT
HETepeKphIBacMbIM. Eciu e dYacTh BCIIOMOTATEIbHBIX pPaOOT BBITOIHIIOT B
mporecce 00pabOTKM 3aroTOBKHM, TO JTa YacTh BCIIOMOTaTEIbLHOIO BPEMEHHU
Ha3bIBaeTCsl TMepekpbiBaeMoil. [Ipm pacueTre HOPMBI MITYYHOTO WIIUIITYYHO-
KaJbKYJSAIIMOHHOTO BPEMEHHU YYHUTHIBAIOT JIUIIb Ty 4YacTh BCIIOMOTATEIBHOTO
BPEMEHHU, KOTOPasi HE MOXKET ObITh IEPEKPHITA OCHOBHBIM MAITMHHBIM BPEMEHEM.

[Ipy  WCHONB30BAaHUM  MHOTOOIEPAIIMOHHBIX ~ CTAHKOB,  OCHAICHHBIX

MHOT'OIIO3MIINOHHBIMU CTOJIaMU CO CMCHHBIMU HAJIJICTAMH — CIIYTHUKaMH, BMCCTO
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BPEMEHU Ha YCTAHOBKY M CHATHUE 3arOTOBKH BO BCIIOMOTAaTEIbHOE BPEMsI BKIIFOYAETCS
BpEMS Ha CMEHY MaJUIETHI U TIEPEMEILIEHUE CTONIA B pab0uyIo MO3UIIHIO.
CyMMa OCHOBHOT'O M BCIIOMOT'aTEJIbHOI'O BPEMEHHU Ha3bIBACTCSI OMEPATUBHBIM

BpeMeHeM. Bpemst Ha oOcmykuBaHue pabouero mecra (tph) COCTOUT U3 BpEMEHH Ha

TEXHHYECKOE W  OpraHU3alMOHHOE OOCHyKHBaHHE. Bpems  TEeXHHYECKOTO
OOCITy’)KHUBaHUSl 3aTPauyMBaeTCsl HA CMEHY 3aTyNMBIIETOCS UM OTpabOTaBIIETo
PEeXYIIEro MHCTPYMEHTA, Ha NPaBKy LUIM(OBAIBLHOTO Kpyra, Ha PEryJUpOBKY H
MOJIHATAIKy CTaHKa BO BpeMs paOOThl, BBOJ HMCXOJHBIX JAaHHBIX U KOPPEKIUH B
cuctemy UYIIY, yOopky CTpyKKM U3 30HBI pe3aHus. Bpems Ha opraHusaliOHHOE
oOCITyXMBaHUE BKJIIOYAET 3aTpaThl BPEMEHU Ha PACKIAJKy WHCTPYMEHTa B Hayaie
CMEHBl U YOOpPKY €ro B KOHIIE CMEHBI, OCMOTpP M ONpOOOBaHHE OOOPYIOBaHMUS,
[OJy4YE€HUE UHCTPYKTaKa B

TE€YeHHEe padoyero IHSA, CMa3Ky M YUCTKY CTaHKa, yOOpKy pabouero mecra B
KOHIIE CMEHBI.

Bpemss Ha oOcnykuBaHue paOodero Mecra MOXKET YCTaHaBJIMBATHCS 110
HOpMaTUBaM WJIH ONPEIENSIThCS B MPOIIEHTAX OT ONEepaTHBHOTO BpeMeHu: 4-8% - muist
CTaHKOB C PYYHBIM yTpaBiieHueM u 6-12% - ans ctankos ¢ YUITY.

BpeMst mepepblBOB Ha OTABIX M JHuHbIe ¢undeckue mnorpedHocTH (tor;)

3aBUCHUT OT MacChl 00padaThIBa€MOIl 3arOTOBKH, BEJIMYMHBI ONIEPATUBHOTO BPEMEHH,
XapakTepa  Tomadyd  (py4Has ~ WM MEXaHHWYECKas),  PeriiaMeHTHPYETCS
3aKOHOJIATEILCTBOM W HMCUHUCISETCS B MPOIIEHTAaX K OMEpaTUBHOMY BpeMeHHu. [l
MEXaHMUYECKHUX I[EXOB 3TO BPeMs COCTaBIISIET 2-4% K ONepaTUBHOMY BPEMEHHU.

MHorma B TEXHHMYECKOW JINTEepaType 3aJaeTcsi CyMMapHOE 3HAYCHHE BPEMEHU
Ha oOcCiIyXuBaHWe paboyero Mecra W TMepephiBBI HA OTABIX U (Pusnyeckue
NOTPEOHOCTH, KOTOPOE B 3aBHCHMOCTH OT KOHKDPETHBIX YCJOBHH TPOW3BOJICTBA
MOKET COCTaBIATh 8-14% OT onepaTuBHOTO BPEMEHH.

IMPUMEP:

010 Tokapnas ¢ UITY

1) OcHOBHOE TEXHOJIOTMYECKOE BPEMS
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z 1,=085+145+3,33+ 0,16 + 0,79 = 7,58 MuH.

2) BcnomoraTtenbHOE BpeMsi py4dHOU paboOThl, HE MEPEKPHIBAEMOE BPEMEHEM

ABTOMAaTUYECKOM pabOThI CTAaHKA
TB = (tyCT + ts.on + tKOHTp)’ MHUH
rie tycr — BCIIOMOTATENLHOE BPEMst Ha YCTAHOBKY U CHATHE JICTAJIH;
tyer = 0,26 MUH.
ts.on — BCIIOMOTaTEIBHOE BPEMSI, CBSI3AHHOE C BBITIOJIHEHUEM ONEpaliu;
tson = 1,05 MuH.
tkourp — BCIIOMOTaTENIbHOE HEMEPEKPHIBAEMOE BPEMSI HA KOHTPOJIBHOE
U3MEPEHUE JETAIN
teonrp = 0,22
T, =0,26 + 1,05+ 0,22 = 1,53 MuH.
3) [HonpaBouHbIil KO3PPULIUEHT
kcep = 4117[(Ta + TB)nTl + TH—B]_0.216
rJie N, — 9UCciI0 00pabaThIBaeMbIX JIeTajeil B MapTUU
keep = 4,17[(7,58 + 1,53)278 + 14]7%216 = 0,76

4) IToAroTOBUTENBHO-3AKIIOUUTEIIBHOE BPEMS HA TAPTHUIO

a) Ha HaJIaJIKy CTaHKa MPUCTIOCOOJIEHUM U UHCTPYMEHTOB — 10 MUH.

0) Ha MOJIy4eHHEe HHCTPYMEHTA U MPUCTIOCOOJICHUH 0 HaYaia U cavya ux
nocJie OKOH4YaHUs pabOThl — 4 MUH.

T,; =10+ 4 = 14 mMuH.
5) HopMa mty4HOro BpeMeHH Ha OINepaluio

(ao6c + aOT.JI)
100

(10)
T, = (7,58 + 1,53 0,76) - [1 + ——=| = 8,83 mun.

Ty = (Ty+ Ty Keep) - [1 +

100
6) Hopma BpemeHnu Ha 00pabOTKy mapTuu JAeTanei
T, =Ty ny,+T,_,
T,=8,83-278 + 14 = 2468,8 muH.
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7) Hopma mITy4YHO-KaNbKYJISILHOHHOTO BPEMEHU

T,
TLLI—K - —
ny
;24688 o
-k — 278 = 0O, MHUH.

1.3 KOHCTPYKTOPCKASA YACTD

1.3.1 Bpi0op u onvcanue NPUCHOCO0IeHU

B nanHOM myHKTE HEOOXOJMMO OIMUCATh MPHUHIMI PabOThl U 0O0OCHOBaHUE
KOHCTPYKITUH CTAHOYHOTO MPHUCIIOCOOICHHS, POU3BECTH PACUET MPUCIIOCOOTICHUS C
TEXHUKO-?KOHOMHUYECKIUM 00OCHOBaHUEM.

[Ipu  pa3paboTke  KOHCTPYKTOPCKOM  JIOKYMEHTallMd  HE0OXO0JUMO
03HAKOMHUTHCSI C CYIIECTBYIONMMHA aHAIOTaMH, UX JTOCTOMHCTBAMH U HEJIOCTATKAMH,
a TaKkKe W3YYUTh YCJIOBHS, B KOTOPBIX OyJET NPUMEHSTHCS KOHCTPYHPYEMOE
MPUCIIOCOOJICHHE.

JInst mpoeKTHpOBaHUA HEOOXOJUMO MMETh JaHHBIE O pa3Mepax HU3JeiIus U
3aroTOBKHU, TOJJOBOM OOBEME BBIITYCKa, YCIOBHIX IKCILTyaTalldd, PEKUMaAX PE3aHMs,
BUJIC OXJIAKICHUS, MPUMEHIEMOM CTaHKE, pacrojlaraTh HOPMaISIMH Ha PEXKYIIHMA
WHCTPYMEHT, ajb00MaMH HOPMAaJIM30BaHHBIX JieTajJell U COOPOYHBIX €IUHHII
npucnoco0yieHnii. 3amada CBOAMUTCS K TOMY, 4YTOOBI W3 TOTOBBIX D3JIEMEHTOB
CKOMITOHOBaTh HamOOJiee BBITOAHBIA JJIS JaHHBIX KOHKPETHBIX YCJIOBHH BapHaHT
KOHCTPYKITUU TTPUCTIOCOOJICHHUSI.

Pabota 1o BIOOpY NpHUCTIOCOOIEHUS COCTOUT U3 HECKOJIBKUX ITAIOB:

1) mogbopa  WCXOAHBIX  JAHHBIX  JUIA  TPOCKTHPOBAHUS  YePTEKEH
00pabaThIBa€MbIX 3arOTOBOK, OTMMCAHMS TEXHOJIOTUYECKOTO MPOIecca MEXaHNIECKOM
00pabOTKHM, MaHHBIX O WPEABIAYIICH ONEpallMK W BO3MOXKHBIX TIOTPEITHOCTSX,
BO3HHMKAIONMIUX HAa HEW, HawiIydmero cmocoda 0a3upoBaHMsI  3arOTOBKH,
NPUHIIMIHAIBHON CXeMbl 0a3UpPOBAHUS;

2) OmKCaHNs OCHOBHBIX TPEOOBAHMIA K MTPUCIIOCOOICHHIO;

3) pa3pabOTKH 3CKK3a MPUCTIOCOOICHUS;

43



4) pacyeToB JIEMEHTOB MTPHUCIIOCOOICHHS.

1.3.2 Pa3pabGoTka yepTexa 0011ero BUaa nNpucnocooeHunst

[Tpu odopmienun rpadudeckoll 4acTh MPOEKTa BBIMTOJIHSAIOTCA CIEIYIOIINE
STambl:

- COrJJaCHO TMPHUHLMIHMAIBHOM pacyeTHONM CXEMe, BBIYEPUYMBAIOT KOHTYP
oOpabatpiBaemoii 3arotoBku (M1:1) B HEOOXOOUMOM KOJHUYECTBE TMPOCKIIHMA,
pPAacIoJIOKEHHBIX HAa PACCTOSHUM, JOCTATOYHOM JUI JAJBHEWIIEro HaHECEHUS
neraneit mnpucnocobneHus. KoHTyp oOpabaTbiBaeMOl 3aroTOBKH BBIUEPUYUBAIOT
IITPUXIYHKTUPHOW JIMHUEH, 3arOTOBKA CYUTAETCS YCJIOBHO IIPO3padHoi. Ueprex
3aroTOBKM Ha TJaBHOM BHJE JIOJDKEH COOTBETCTBOBATH paboueMy IOJIOKEHUIO
3aroTOBKHU IpU 00pabOTKe HA CTAHKE;

- BBIYEPUYMBAIOT  KOHTYpP  BBIOpDAHHBIX  YCTAaHOBOYHBIX  3JIEMEHTOB
npucnocoOnenuss (IWThIPU, IUJIAHKW, Nalblbl, HPHU3MBbI, OMNpaBKW MU T.1.). [lpu
pa3MEIlEHUH ONOp CIEAYEeT YUYUTHIBATh MPUHATYIO CXeMy Oa3MpOBaHUS 3arOTOBKH,
HaIpaBJICHUE ICUCTBUS CUJI PE3aHUs U 3KUMa; IEUCTBYIOIIME CTAHIAPTHI HA JIETaJN
Y y3J1bl CTAHOYHBIX MTPUCIIOCOOICHMI;

- BBIYEPUYMBAIOT KOHTYpPbI 3aXMMHOI'O YCTPOWCTBAa C YYETOM BBIOPaHHOIO
THUTIA TPUCTIOCOOJICHNUS,

- BBIYEPUMBAIOT HAMPABISAIONIME ACTAIM MNPUCIOCOOJICHUS, OMPEESIONIne
MTOJIOKEHHUE PEIKYIIETO HHCTPYMEHTA (KOHAYKTOPHBIE BTYJIKH, YCTAHOBBI);

- BBIOMpAIOT MO CTaHJAPTaM U BBIYEPUMBAIOT KOHTYpPHl BCIOMOIaTENIbHbBIX
JeTaneil 1 MEXaHU3MOB MPUCIIOCOOTIEHUH (KpaHbl, BHITAJIKUBATEIH U T.I1.);

- HAHOCAT KOHTYpPBI KOpITyca MPUCIIOCOOICHUS, OOBbEINHSS B OAHO 1IEJI0€ BCE
AJIEMEHTBI MPUCITOCOOIEHUS, UCIOJIb3Ysl IPU 3TOM IO BO3MOXKHOCTH CTaHAApPTHHIE
(opMBbI 3aTOTOBOK KOPITYCOB;

- BBIYEPUYMBAIOT OCTAIbHBIE NPOEKLIHUU MPUCHOCOOIEHUS M OINPENEISIOT
IPaBUJIBHOCTh PACIOJIOKEHUSI BCEX AJIEMEHTOB M MEXaHM3MOB IPUCIIOCOOJIEHHUS C
y4eToM yAo00CcTBa ero cOOpkM U pa300pKH, PEMOHTA, YCTAHOBKH W CHSTHS

3arOTOBKU, YJAJ€HUS CTPY)KKH, yIpaBieHuss U KOHTposss. Ocoboe BHHMaHHE
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YAETSIOT BOMPOCAM TEXHUKH OE€30MacHOCTH TMPHU OOCTYKWBAHUU MPUCIOCOONICHUS,
a Takke TpeOOBaHMIM TEXHUUECKON ICTETUKU;

- BBIYEPUYMBAIOT HEOOXOMMBIE MTPOEKIIUU PA3PE30B U CEUCHUH, MOSCHIIOUINX
KOHCTPYKIIUIO MPUCTIOCOOICHUS;

- IPOCTAaBJSAIOT pa3Mepbl, JOMYCKH U IOCAJKHM Ha OCHOBHBIE COIPSDKEHUS
JeTaNel, ONpeleNsoIMe TOYHOCTh OOpaOOTKH, HAIAJOYHBIE PAa3MEphl, a TaKXKe
rabapuTHbIE, KOHTPOJbHBIE M KOOPAWHUPYIOIIUE pa3Mepbl C OTKIOHCHHSIMH,
XapaKTEPU3YIOUIUMU PACCTOSTHUE MEXKIY OCSIMH KOHIYKTOPHBIX BTYJIOK, IAJbLEB U
T.J.;

- B coorBerctBun ¢ ECKJl cocTaBiasiioT crnenugpukanuio — aeTaied
OPUCIIOCOOJIEHNs,  HaJ  IUTAaMIOM  4YepTeXa  3alUChIBAIOT  TEXHUYECKYIO
XapaKTEPUCTUKY U TEXHUYECKHE TpeOOBaHUS HA M3TOTOBJIEHUE, SKCIUTYaTalHI0 U
cOOpKY MPUCTIOCOOICHMS; ONIPEIEISIOT YPOBEHb YHU(PUKALIUU TPUCTIOCOOICHHUS.

[Ipn BbIOOpE M KOHCTPYMPOBAHMU JETAed M Yy3JOB MPUCHOCOOIECHUS
CTPEMSTCS K TMOJYYEHUIO JOCTAaTOYHO MPOYHOM M KECTKOM KOHCTPYKUHUHU TIPH
HauMEHBIIEH  Macce u  pasmepax. Baxno, 49ToOBl  Kaxmas  JeTajb
CIPOEKTUPOBAHHOI'O MPHUCHIOCOONEHHsT Oblla TEXHOJIOTMYHA Uisi 00paboOTKH, a
PUCTIOCOOJICHNE — JIJIsi COOPKH.

[Ipumep odopmiieHus yeprexa oOUIEro BUJIa MPUCHOCOOIEHMS I PACTOYKH

O58H9 B neranu «Kppliikay npuBeieH Ha PUCYHOK 2.
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Pucynox 2 - O6mmit Bua npucnocoOiaeHus ajig pactouku O5S8H9 neranu

«Kpprmka»

INPUMEP INPOEKTUPOBAHUA CTAHOYHOI'O
HNPUCITIOCOBJIEHUA

B kawecTBe  TEXHOJOTMYECKOW  OCHACTKM  BBIOMpAaeM  KJIMHOBOM
CaMOLICHTPUPYIOIIUN TPEXKYJAuKOBbIA MaTpoH. [laTpoHBl caMOUEHTpUPYIOLIKE
npenHa3Ha4YeHbl ISl 0a3MpOBaHUS 3arOTOBOK JeTalied THMA «KOPOTKUH BaJMK»,
«(pranHery, «ruib3a» U T.J. IpU uX 00pabOTKe Ha MHOTOIENEBbIX TOKapHO—(hpe3epHO-
CBEPJIWJIbHBIX cTaHKax ¢ UITY.

ITaTpoH TpPEXKyJIauKOBBIA CAaMOLICHTPUPYIOIIMK KIIMHOBOM, B OTIMYMUE OT
MaTPOHOB C PHIYAYKHBIM 3KUMOM COJIMKEHUS KYJIAUYKOB, MPOU3BOUTCS 3aTATHBAHUEM
rwib3bl 1, coenMHEHHON dYepe3 OOAT 2 ¢ MHEBMATUYECKAM IPHUBOIOM, HMEIOIIUM
HAKJIOHHBIE Ma3bl, CBSI3aHHBIE C KIIMHOBBIMM BBICTYIaMu KyJ1aukoB 3. [Ipu yriie HakioHa
na3oB 15° ycunue 3axuMa 1o CpaBHEHHUIO C OCEBBIM YCUIIMEM (151 KAKIOTO KyJadka)
Bo3pacrtaeT B 3-4 paza. Gukcarop 4 ynep:kuBaeT TWjib3y OTHOCUTENBHO Kopiryca. s
CMEHbI KYyJIaYKOB HEOOXOJMMO MOBEPHYTh T'MJIb3y TaK, YTOOBI BBICTYIbI KIMHBLEB
BBIIIUIM M3 3aleruieHus ¢ Twib3oi. K marpoHaMm s TOkapHbIX cTaHkoB ¢ YUIIY

IMPECABABIIAIOTCA CJ'IeI[yIOH_II/IeTpe6OBaHI/IHI
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1) BbICOKasT TOYHOCTb M JKECTKOCTh, OOECICUMBAIOIIAS BO3MOXKHOCTH
MCIOJIb30BaHUs MMOJTHONMOITHOCTH CTaHKa MPU YEPHOBOM 00paboTKe;

2) ObICTPOICHCTRHE 3a)KMMa-Pa3KuMa 3ar0TOBKHY;

3) ObIcTpas epeHaaKa Ha TpeOyeMbIi JHaMeTp;

4) OpICTpast 3aMeHa KaJICHbIX KyJIAYKOB ChIPHIMH;

5) cHIKEHHWE WM JaXe WCKIIOUCHHE BIHSIHHAS I[IEHTPOOCKHBIX CHJI Ha
YMEHBILIEHUE CUITBI 3aKUMATIPH BHICOKHX YaCTOTaX BpaIlleHUs IITTHH/ICTIS;

6) HajM4YKMe JAOCTATOYHO OOJBIIOTO OTBEPCTHS IUIS BO3MOXHOCTH OOpabOTKH
MPYTKOBBIX3arOTOBOK;

7) WUpoKasl YHUBEPCATBHOCTh, OOECICUUBAIONIAS YCTAHOBKY 3aroTOBOK
pa3nuuHbIX (OPM Hpa3MepoB;

8) ObIcTpas mepeHaNaIka C MaTPOHHBIX Ha IEHTPOBBIE PAOOTHI.

1.3.3 Bpi0op n3MepUTEILHOI0 YCTPOHCTBA

Ha pmanHOM »dTame s TNPOBEACHUS KOHTPOJBHBIX HM3MEPEHUM JI€Tau

pacCcMaTpuBacTCA KOOPAUHATHO-U3MCPUTCIIbHAA MalllkiHa

1.3.4 IIpoekTHpOBaHUEe Y4aCTKA

OpHM U3 3TANoB JUIJIOMHOTO NMPOEKTa SABJSETCS pa3pabOTKa IUIaHa y4yacTKa
(TUTaHUPOBKH).

OCHOBHbBIE TPUHIMIMBI, ONpPEICISAIONIMEe BbIOOP KOMIIOHOBKHM — y4acTKa,
CJIE Ty IOILHE:

— o0ecnieyeHHe  MPSIMOJMHEMHOCTH  IPOM3BOACTBEHHOIO  IIpolLecca,
HCKIIFOUEHHE 110 BO3MOKHOCTH BO3BPATHBIX I'PYy30IIOTOKOB.

— KOMIIAKTHOCTb, T.€. HCIOJb30BAHUE MHUHHUMAJIBHOM MPOW3BOICTBEHHOU
TIOLIA/IN JJIs pa3MelleHns 000pyA0BaHuUS.

—  HUCIOJb30BaHHWE HamboJee HKOHOMUYHBIX  MPOTPECCHUBHBIX  BUJOB
TpaHCIIOpTA.

OdopmieHre TUIAHUPOBKM y4yacTKa HAayMHAIOT C HAHECeHHMsI CEeTKHU

IIPOAOJIBHBIX W  IIOIICPCUHBIX p2136I/IBO‘IHBIX OCEH. HpI/I OTOM IIPOJOJIBHBIC
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pa30MBOUHBIE OCH, OOpa3ylolMe MpoJeThl 3AaHusi, 0003HAYAIOT MPOMUCHBIMU
OykBamH pycckoro aigaBuTa, a MornepevHbie — apadCcKkuMu 1 pamu (CM. puc. 2).

Metamnopexyime CTaHKA y4YacTKOB pAacIioyiaraloT B II€X€ OJHUM U3 JBYX
CIIOCOOOB:

1) 1o Tumam o0OpyI0BaHMS;

2) B TOPSIIKE TEXHOJOTHYECKUX OTIePAIIHN.

[lepBpiii cnoco® xapakTepeH IS €IWHUYHOTO U MEJIKOCEPHIHOIO
OPOU3BOACTB M JJsi OTHEIbHBIX JETajle B CEpUHHOM NPOU3BOJACTBE, CTAHKU
pacmojararTcs Mo MPU3HAKY OJHOPOTHOCTH.

Bropoit cioco6 (1o mopsiiKy TEXHOJOTMYECKHMX OIepaiuil) XapakTepeH s
[IEXOB  CEpUHHOTO W  MaccoBOrO  MPOM3BOJACTBA, CTAHKH  pacrojararoT
MOCIIEZI0BATEIHHO B COOTBETCTBUH C TEXHOJIOTHUYECKUMHU OTICPAITUSIMHU.

[Ipu pa3menieHUn CTaHKOB B JIMHUM HEOOXOAMMO IpeaycMaTpUBaTh
KpaTJailliie MyTH ABW)KCHUS JeTajel B mporecce oOpabOTKM W HE JOMyCTHTH
OOpaTHBIX, KOJBIEBBIX WM METICOOpPA3HBIX IBMKCHHM, CO3IAIONIMX BCTPEUHBIC
MOTOKH U 3aTPYAHSIOIINX TPAHCHOPTUPOBAaHUE 00pabaThIBAEMBIX AeTaleH.

[ToBOpOTHBIE KOHCONBHBIE KPaHBl C PYYHBIMU WA IIEKTPUUECKUMHU TaISIMU
YCTaHABIMBAIOTCA Ha KOJOHHAX, pPa3AeisAolIUX MpPOJEeThl, WIM Ha CHELHAIBHO
MpenHa3HaYeHHBIX [UIsl HUX KOJIOHHAX. MaHHUITynaTopa Ui 3arpy3Kd CTaHKOB
yCTaHaBIMBAIOT TaK, YTOOBI OHM HE MemIain paboTaTh.

[Tpu BeIuepunMBaHUU rabapUTOB CTaHKA MPUHHUMAIOT €r0 KOHTYpP MO KpalHUM
BBICTYAIOIINM YacTsIM, TPHUEM B radapuT BXOIIT KpaHUE MOJOKCHUS JBUKYIITIX
qyacTel. JJisi PEBOJBBEPHBIX CTAHKOB M aBTOMAaTOB, 0OpabaThIBAIOIIMX JETaId W3
NpyTKa, B rabapuT CTaHKa BXOAMUT TaK)Ke HAWOOJbIIAs JIJIMHA BBICTYMAIOIIEH YacTh
npyTKa, YTO JAaeT MpaBWIbHOE TNpeAcTaBlieHHe O (akTHUYecKu TpeOyroencs
TUIOLIA/IH.

B cnyuae, ecnu ¢popMma cTaHKka B IUIAHE HE U3BECTHA, a TabapUTHBIE pa3Mephl
U3BECTHBI, TO Ha IJIJAaHE YYacTKa TAKOM CTAHOK M300pa)kaeTcsl MPSIMOYTOJIbHUKOM C

rabapuTaMu CTaHKa.
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[Ipu mnmaHupoBKE O0O0OpYAOBAaHMS BCETJa HYXKHO CTPEMHTHCS TIOIYYUTh
BO3MOYKHO KOPOTKYIO TEXHOJOTHYECKYIO JMHUIO, YTOOBI JETaM HE COBEPIIATH
JUIMHHBIA Ty Th. B cepuitHOM MPOU3BOJICTBE JACTalIel CPETHUX pa3MEpPOB HOpMaJIbHAS
JUTMHA TEXHOJIOTMYECKOM JIMHUU cocTaBiisieT 46-60 m.

[Tocme Toro, kak HaiAeHO HamOOJee yIadHOE TIOJOKEHUE BCEX CTAHKOB
JUHUH, YIOBJICTBOPSIONINE MOPSAKY TEXHOJIOTHYCCKUX OIEpariii, Ha IUIaH HAaHOCST
TEXHOJIOTHUECKHUE JIMHUM JBWKCHHUS JTUX JeTalield, KOTOpble W Mal0T HaTJsIHOES
U300paKeHUE MTPABUIILHOTO PACTIONO0KEHUS CTAHKOB.

OcoO06HHO BaXHOE 3HAUYCHWE WMEET palldOHaNbHAs IUTAHUPOBKA |
opraHu3zaius pabouero Mecra.

[Ipu oOpaboTke neraneit mapTusMu, a Takke mpu 00paboTke aeTaneit 00IbIINUX
pa3MepoB HEOOXOIUMO MPEAYCMATPUBATh MECTA JIJIST PACIIOJIOKEHUS ITUX JIeTaleH y
CTaHKOB.

Kpome TOro, HeoOXOAMMO TIPEAyCMOTPETh Yy CTaHKOB MecTa  JIs
WHCTPYMEHTAJIBHBIX TYMOOYEK TSI pa3MEIICHUS HHCTPYMEHTA, TEXHOJIOTHUYECCKOU H
KOHCTPYKTOPCKOW JOKYMEHTAIIUH.

[Ipu pa3paboTke TIaHa PacIoOIOKEHUS CTAHKOB CIIEAYEeT KOOPAMHHPOBATH UX
MOJIO)KEHUE OTHOCHUTEIIbHO KOJIOHH, 3TUM JOCTUTaeTCs BO3MOXHOCTh TOYHOIO
OTIpeIeTICHUS MeCTa KaKJIOTO CTaHKA HE3aBUCHUMO OT TIOJIOKCHHSI COCETHUX CTAHKOB.
[Ipn wm300pakeHWMM KOJOHH Ha IUIaHE HEOOXOIUMO YKa3blBaTh ITyHKTUPHBIMH
JUHUSMA UX OCHOBAHMS.

[Ipp paccraHOBKE CTaHKOB HAJI0 PYKOBOJCTBOBATHCS HOPMAaJbHBIMHU
pasMepaMu TPOMEKYTKOB MEXIy CTaHKaMH U pa3MepaMHu PacCTOSIHUS OT CTEH H
KOJIOHH. DTHU pa3Mephl JOJKHBI TapaHTUPOBATh YJI0OCTBO BBHITIOJHEHUS PabOT Ha
CTaHKax, 0€30MacHOCTh paboyuX.

OTH naHHBIE CM. B TabyHIIe 2.

Pasmepsl Tpoe3OB M TPOXOJOB MEXKAY CTaHKAMH OTMPEACIAIOTCS B
COOTBETCTBUHM C TrabapuTamMu TPUMEHSEMBIX TPAHCIOPTHBIX CPEACTB (POJBraHTH,
KOHBEHMEphI, PyUHbIE, MIEKTPUUYECCKUE, aBTOTEJICKKHU, TPY30BbIE€ aBTOMOOWIIN H Jp.).
[Tpu 3TOM TpaHCHOPTHUPYEMOE U3JIETHE HE TOJDKHO BBIXOIUTH 3a MPeeibl rabapuToB
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TpaHCTOPTHBIX cpencTB. [IupuHa npoxona 0OBIUHO MpUHUMAETCS 3 M, mpoe3aa — 4
M.

CraHku MOTYT OBITh YCTaHOBJICHBI BJIOJb IPOJIETA, MONEPEK HETO WM TMOJ]
YIJIOM.

HaubGonee ygo0HOe M 4YacTo BCTpeyaroleecss pacroioKeHHe OOJIbIIMHCTBA
CTaHKOB — BJOJb mpojera. [lomepeuHoe pacnosiokeHue MNPUMEHSIETCS B Cllydae,
KOTJ]a MPU 3TOM MOXET OBITh JOCTUTHYTO JIy4Ille€ HCIOJIb30BaHUE IUIOMIAAN WU
KOT/la TpPH TMPOJOJBHOM PACTOJOKEHUHM TOJY4YalOTCs CIMIIKOM OOJIbIIUE, HE
BbI3BaHHbIC HEOOXOJAMMOCTBIO MIPOXOIbI, @ 0OJIbIIIEE KOJUYECTBO PSAJIOB CTAHKOB HE
pa3meniaercs.

PacnonokeHue 1moj yriioM MPUMEHSETCA I PEBOJbBEPHBIX CTaHKOB,
MPYTKOBBIX aBTOMATOB, JUISl TMPOTSKHBIX, PACTOUHBIX, MPOJOJIBHO-CTPOTaIbHBIX,
IPOJ0JIbHO-(QPE3EPHBIX U MPOAOIBHO-NLTU(OBATBHBIX CTAaHKOB U 00€CIeUnBaET
Jydlllee WCMOJb30BaHUE IUIONIaaAu. PeBoJibBEpHbIE CTaHKM M aBTOMAaThl IMpHU
MpYTKOBOM pabote craBsaTcs mnoh yraom 15-20% wuiM HECKONbKO OoJibllie B
3aBUCHUMOCTH OT OTBOAMMOM IMOJ HUX IUIONIAAW, IMPU 3TOM OHHU PacCMOJararTCs
3arpy304HOM CTOPOHOM K MPOXOY.

[[Inpuna nposiera sl MEXaHUYECKUX 11IeXOB npuHuMaercs 18, 24 30 u 36 m
(mocnenHue ABa pazMepa — JJIsl LIEXOB TSAKEIOTr0 MAIIUHOCTPOCHU S, U3TOTOBJISIIOIIUX
KpYIHbBIE JETaIU U U3IEIHs).

JlnuHa ydacTka ompenensercss IMHOW TEXHOJOTHMYECKOW JIMHUU CTaHKOB,
PacCIIOJIOKEHHBIX BIOJIb MPOJIETA, a TAK)KE BCEMU BCIIOMOTATEIbHBIMU OTICIICHUSIMU,
HaxXOJSIIMMUCS Ha YYaCTKeE.

Bricota mposiera mexa omnpenensieTca UCXOAs U3 Pa3MEpPOB H3TOTOBISIEMBIX
U3JIeNIUMA, pa3MepoB O0OPYIOBAHUS MO BBICOTE, a TAKXKE CAHUTAPHO-TUTHEHUYECKUX
TpeOOBaHMIA, IO KOTOPHIM Ha KaXJOro pPabOTAIOMIEro AOKHO MPUXOIUTHCS HE
MeHee 15 M? 06beMa IPOM3BOACTBEHHOTO IIOMENIEHUS M He MeHee 4,5 M? IUIoIaIy.

BoicoTy mnomemnieHuit (0T OTMETKM YHCTOrO ToOJia JO0 HHU3a HECYIIUX
KOHCTPYKITUH MOKPBITHS HA OTIOPE) B 3IaHUSIX 0€3 MOCTOBBIX KPAHOB Ha3HAYAIOT JJIS
nposieToB 18 u 24 m — 6,0; 7,2; 8,4 m.
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B 31aHuAX ¢ MOCTOBBIMU KpaHAMU BBICOTY MOMEIIEHUI (OT OTMETKH YHCTOTO
noja J0 HHU3a HECYUIUX KOHCTPYKLHM) clielyeT NPUHUMATh HE3aBUCUMO OT
rpy30I0bEMHOCTH KpaHOB JJ1s iposeToB 18; 24; 30 m — 8,4; 9,6; 10,8; 12,6 m

[Ipy TUTAaHMPOBKE  CTAaHOYHOTO  OOOPYAOBAHHS  CIEAYyeT  COOMIOJATh
npuBEACHHbIE B Ta0. MUHUMAJbHBIE pACCTOSHUS MEXAY OOOpYylOBaHHEM U
AJIEMEHTAMHU 3/IJaHU, UMEs B BUY, UTO:

A) K MEJIKMM OTHECEHBI CTAaHKH, UMEIoIue rabapuTHeie pazmepsl 10 1800x800
MM, K CpPEIHUM — CTaHKu — ¢ rabaputramu 10 8000x4000 MM, K 0000 KPYIHBIM — C
radbaputamu 10 15000x6000;

b) cranku npu rabapute 6omee 15000x6000 MM OTHOCATCS K 0CO00 TSKETBIM
Y YHUKAJIbHBIM CTaHKaM.

Yewm kpynHee pazmepbl 00pabaThIBaeMbIX JI€TANICH, a 3HAYUT U 000PYI0BaHMUS,
TeM Oonbine OyneT BeaudyuHa STOro mnokasarens. CpenHsisi BeJMYMHA YJIETBHOU
IJIOIIAM COCTaBJISIET JyUIsl Maibix cTtaHkoB 10-12, cpennux 15-25, kpynubix 30-45,
0Cc000 KPYIHBIX U YHUKAJIBHBIX CTAHKOB TsDKeNOro mamuHocTpoenus: 50-150 m? Ha

OJIMH CTaHOK.
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1.4 3KOHOMMUYECKASA YACTD

1.4.1 Pacuér He0OX0AMMOr0 KOJIUYeCTBA 000PYy10BAHUS

OHpC,ZIeJICHI/IG HCO6XO,Z[PIMOFO KOJIM4YCCTBA O60py,Z[OBaHI/IH BBIIIOJIHACTCA 110

K101 oreparuu mo gpopmye 1:

c N. X Tyyr 1
P F,x60 @)
rae C, — pac4€THOE YHCIIO CTAHKOB Ha OIIEpPaLlUU;
Nr — TIoaoBad IIporpaMma  BBIIIYCKaA I[GTEU'IGIZ, IIT. (BBIIIaeTCH

penojiaBaTesieM);
Ty — HOpMa IITYYHOTO BPEMEHH Ha OTIepaIliio, MUH;
F,—romoBoii neiicTBUTENbHBIN (HOH BpeMEeHH paboThl 000PY10BaHMUS, Yac;
[Ipunsitoe uncno cTaHKOB (Cypus) OIMpENENseTcs OKPYIJICHHEM Ppacu&THOTO
YUCIIAJI0 11€JIOr0 B OOJIBIIYIO CTOPOHY.
['omoBoi JeHCTBUTENBHBIN (QOHA BpeMeHH paboTel obOopymoBanus (F))
paccuuTbIBaeTcs no popmyJe 2:
Fll = (HK - I[B - ﬂH)XSXFCMXKI/Il (2)
rae Jx — 4ucio KajleHIapHbIX JHeH B roay (365 nHei);
[z — 9UCIIO BBIXOAHBIX JHEU
J — 4UCI0 mpa3gHUYHBIX JHEW;
S — KOJIMYECTBO CMEH (BBIJIa€TCsI MPETO1aBaTesIeM);
Feu — BpeMsi cMeHbI (8 4acoB);
K, — ko3¢ duimenT ncnonp30BaHus BpeMEeHH padoThl 000pyA0BaHUS.
3arpy3ka 00OpyIOBaHUS OIPEACISICTCS MO KaKIOH ONepaluy OTACIBHO W

paccuuThiBaeTcs mo hopmyre 3:

K, = X 100% 3)
T C
NpUH

rae Cop — IpUHATOE YUCIIO CTAHKOB.

B nenom no ydactky 3arpy3ka o00pya0BaHUs pacCUUThIBaeTCs o popmyie 4:

53



LGy
K, =———%x100% 4
; 2 CanH ( )
rae Y Cp — cyMMapHOe pacu€THOE YUCIIO CTAHKOB Ha YYacTKE;

Y. Crpun — CyMMapHOE IIPHHATOE YMCIIO CTAHKOB Ha y4acTKe.

1.4.2 PacyéTr KanuTaJbHbIX BJI0KEHUI MPOEKTUPYEMOI0 Y4aCTKAa

KanuranbHbIe BIOKEHHUS CKIIAIBIBAIOTCS U3 CTOMMOCTH ITPOU3BOACTBEHHOM
IJI0MIAIM ¥ 0aJaHCOBOM CTOMMOCTH 000OpYAOBaHMUS.
CroumocTs npon3BoAcTBeHHOH muiommanu (Cmut) onpeaensercs no popmyiie S:
CHJI =S X ]-lrm (5)
rjae S — miomaab, M2;
1 — nena 3a M2 miomaay, pyo.
[IpousBoACTBEHHAs IIOLIAb PACCUUTHIBAETCS MO popMyiie 6:
S=Sx1,3 (6)
rae 1,3 — ko3 puUreHT, yYuThIBAIOIIUNA TPOXOAbI U IPOE3/IbI.
Pacuéter cBomsTCS B TabmuIry 9.

Tabnuua 9 — BenoMmocTs 000py0BaHuUs yyacTka

banancoBas
HanmenoBanue | KonnuectBo Ilena CTOouMOCTH
["aGapuTsl, LIEHa
1 MOJIEJIb CTaHKOB, CTaHKa, JIOCTaBKU U
MM CTAHKOB,
CTaHKa IIT. pyo. MOHTaxa, pyo. 5
PYO.
1 2 3 4 5 6
Hroro

Hanubie rpader 4 Oepyrcs u3 cnopaBouHuka «llIpedickypant Ne 18-01
«OnToBbIE€ 1IEHbI HA CTAHKH METAJUIOPEKYIIHUE» C YYETOM CTOMMOCTH JOCTaBKU U
MoHTaxa. CTOMMOCTh JOCTaBKM M MOHTaXa NpUHUMaeTcs B pasmepe 15% or
CTOMMOCTH CTaHKa. bajaHcoBas IleHa CTaHKa — 3TO MPOU3BE/eHHE LIEHbl CTaHKa CO

CTOMMOCTBIO JOCTABKM U MOHTa’Ka, 1 KOJIMICCTBA CTAHKOB Ha OIICpaluu.

1.4.3 PacuéT unciaeHHOCTH Paboyux
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YucneHHOCTh pabounx OMpeAessieTcsl OTASIbHO MO KaTEropusM: OCHOBHBIE U
BCIIOMOTaTeNIbHBIE paboyme.
1) Pacuér 4nciieHHOCTH OCHOBHBIX padoUunx
YucneHHocTs 0CHOBHBIX padounx (UPocH) onpenensercs mo hopmyre 7:
ypP,., = M 7
F, x 60
rae Nr — rogosas mporpaMma BBIITyCKa JeTajeH, T.;
Tt — HOpMa BpeMeHu Ha 00pabOTKy M3/eNusl, Ha ONepaliy, MUH;
Fn — rogoBoil neiicTBUTENbHBINA (DOHIT BpeMEHU pabOThl OJHOTO pabouero,
yac;
['onoBoit  nelicTBUTENbHBIN  (OHA BpEeMEHH paboThl OJHOrO paboyero
paccuuThiBaeTcs o gopmyre 8:
Fn=Fu x (1 — Kn), (8)
rae Fa — HomuHanbHbIN GOH BpeMeHH paboThl, Yac;
Ku — koadpunment veBpixonos (0,12).
PaccuntanHoe mo ¢opmylie KOJUYECTBO pabOuMX OKPYIUIAETCS 10 LEJIOro
grcia B 601bIIyto cTopony. [lanasie cBomasaTcs B Tabmuiry 10.

Tabnuua 10 — BemomMocTh OCHOBHBIX pabovYnx

HaumenoBanue PacuérHoe uncio IIpunsiToe yncio Pa3zpsin
onepanuu pabouux pabouux pabouero
1 2 3 4
Hroro

2) Pacuér 4nciIeHHOCTH BCIIOMOTATEIbHBIX PaO0YNX

YK CIIEHHOCTh BCIIOMOTaTEIbHBIX pabouunx pPacCUUTHIBACTCS 1o
CHELHAIbHOCTAM: HaJaJI4yuKH, ClIecapy, KOHTPOJIEPHI, TPAaHCIIOPTHBIE paboune.

Pacyér 4yMcieHHOCTH NPOU3BOAMUTCA IO HOpMaM OOCIY)KUBAaHHUS WIM B
MPOLIEHTaX OT YUCJIa OCHOBHBIX PabOUunX.

[To HopMaM oOCITyXKMBaHUS OJMH HaJaAYUK JOKEH OOCIYXHUTh 6-8 CTaHKOB,

OJIUH ciiecapb 6-8 CTAaHKOB, YHUCIO KOHTPOJEPOB MpUHUMAETCs B paszMepe 7% ot
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Yrclia OCHOBHBIX PaO0urX, OJIMH TPAHCIOPTHBIN pabounii oOcmyxuBaeT 30 pabounx
MecT. [lo nanHbIM pacuéra coctapisgercs Tadbnuia 11.

Ta6muma 11 — BenoMocTh BCIIOMOTaTEIbHBIX PA00OUHUX

HaumenoBanue PacuérHoe uncno [Ipunsitoe uncio
Pazpsin pabouero
npodeccuu paboumx paboumx
1 2 3 4
Hroro

1.4.4 Pacuér ¢onaa 3apadoTHON IIaThl PadoYUX W OTYMCJICHUH Ha

CONHAJIBHBIC HY?K/AbI

Pacuér honmoB 3apaboTHOI MIaThl BEAETCA OTACIBHO MO OCHOBHBIM PabO4YnM
Y BCIIOMOTaTeIbHBIM pabounM. B kaxa0M citydae pacCUuThIBAtOTCS (POHIBL:

OCHOBHOMU 3apaOOTHOM TIaThI;

JOTIOJTHUTENBHON 3apaO0THOM TJIaTHI.

1) Pacuér dhonma 3apabOTHOM MIaThl OCHOBHBIX Pab0YMX

OcHOBHBIE pabouue OIJIaYMBAKOTCS MO cAelbHOM ¢opme. PacueHku

PaCCUMTHIBAIOTCS HA KaXIyIO omepaluio mo gpopmyse 9:

_ YTC X Typ
R = 60 9)

rne UTC — yacoBas TapudHas ctaBka, py0./4dac;
Tt — HOpMa BpeMeHr Ha 00pabOTKy MPOAYKIIMKA HA OTIEPAIINIO, MUH.
JlanHble cBOAATCS B TaOMILy 12.

Ta6nuna 12 — CrenbHble pacleHKH TI0 OTepaIusaM

Hanmenosanue CnenpHag
Paspsn Ter Tt
onepauyu pacieHKa
2 3 4 5
Hroro
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OcHoBHas 3apaboTHas Tu1aTa pabounx paccuuThiBaeTcs 1no gpopmyne 10:
3oy = RX N X K, X K (10)
rae Kp — (pationnsiit) koaddumment (15%);
Knp — npemuansuerit koadduuuent (45%).

3atem ompenensieTcss oOmias OCHOBHas 3apaboTHas IUiaTa Ha BceX pabouux
(3 3IlocH).

JlononHuTeNbHAs 3apaboTHAs IJ1aTa Ha KaXJA0ro pabouero pacCUMThIBACTCS 110
dbopmyie 11.

3I,,n = 3yey X 10% (11)
3aTeM ompenensercs o0Ias OCHOBHas 3apa0OTHasl IuiaTa Ha BceX pabouyux
(3. 3I1xom).

OTuncneHns Ha COUMAIIBHBIEC HYK/IbI IPUHUMAIOTCS B pazMepe 30% ot cymmbl
OCHOBHOW U JIOTIOJIHUTENIbHOM 3apaboTHBIX 1iaT. CTpaxoBble B3HOCHI HEOOXOIUMO
yIUTAYUBATh 110 CIEIYIONUM Tapudam:

B meHcnoHHBIH Gon Poccuu (ITDP) — 22%,

B (hoH7 00s3aTenbHOrO MeauiHckoro crpaxoanus (POMC) — 5,1%;

B (houy commanbHOTo cTpaxoBanus (PCC) — 2,9%.

OOsi3aTeNIbHOE  COIMAIBHOE  CTpaxOBaHME OT HECYACTHBIX CIIy4aeB Ha
IPOU3BOJICTBE U Mpod3adoneBanuii HaxoauTcs B quanaszone ot 0,2 mo 8,5%.

Takum o0O0pa3oM, OTYHCIEHHS Ha COIMAIbHBIE HYXIbl W 00sf3aTeIbHOE
COIMAJIbHOE CTPaxOBaHWE OT HECYACTHBIX CIIy4aeB Ha TMPOU3BOACTBE W
npod3aboieBaHM pacCYUTHIBAIOTCA 110 hopmyrie 12:

Oy = (Blyey + 31 ;5;) X % CyMMBI CTPaXOBbIX B3HOCOB (12)

['omoBoit (onx 3apaboTHOM TIIATHI PACCUMTHIBAETCA Kak cymMma (OHIOB

OCHOBHOM U JIOTIOTHUTENILHON 3apa0O0THBIX IiaT 1o gopmyse 13:

®OT, , = z 30, + z 31 10, (13)

2) Pacuér onma 3apabOTHOI MIaThl BCIOMOTaTEeNbHBIX pabouuX
®onn 3apabOTHON MaThl BCIIOMOTATENBHBIX PaOOYMX pPACCUUTHIBAETCS IO

BUJaM 3apa0OTHOM IJIATHI.
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OcHoBHas 3apaboTHas IJIaTa PacCUYUTHIBACTCS OTACIBHO ISl pabOUUX pa3HBIX

paspsnoB o Gopmyiie 14:
Bllpg =Ter + F, + Y4, + K, + K (14)
rae Tct — tapudnas ctaBka pabouux JaHHOTO paspsiia, pyo./dac;
Fn — rogoBoit neicTBUTENbHBINA (DOHT BpeMEHH pabOThl OJHOTO pabouero,
qac;
Up — 4nCIeHHOCTh pabOurX JAHHOTO pa3psia.
Knop — npemuanenbiii kodpduuuent. g BcrioMorarenbHbIX padounx —
1,3.

JlononHuTenbHas 3apa0oTHas IJlaTa M OTYMCICHUS HA COLMAJIBHBIC HYKIIbI
pPaCCUUTHIBAIOTCA AaHAJIOTUYHO pacuéraM COOTBETCTBYIOIIMX 3apIiaT OCHOBHBIX
pabouux.

['omoBoit  ¢oHA 3apruiaTel pPacCUMTHIBACTCS Kak CyMMa OCHOBHOM U
JOTIOJIHUTEJIbHOM 3apabO0THBIX TJIaT BCIIOMOTaTEIbHBIX pa00OUnX.

Cpennsisi 3apaboTHas IjlaTa PacCYUTHIBACTCS MO BCEM pabOYUM BMECTE TIO
dbopmyne 15:

_ POTyey + POT,
P 12

rae ®OTocH — rogoBoit poHA 3apabOTHOM MJIaTHl OCHOBHBIX pabovmX;

(15)

311 X (YPyey + UPger)

®OTB — rogoBo# HoH 3apabOTHOI MIIATH BCIOMOTATENBHBIX Pa00YHX;
YPocH — 4HCIIEHHOCTh OCHOBHBIX pa00uuX;
UPBcH — YHMCIIEHHOCTh BCIIOMOTATENIBbHBIX PaO0UnX.

Pacuér 3apaboTHo¥ TutaTel cBOAUTCS B Tabmuiy 13.

Ta6nuna 13 — CroaHas Be1OMOCTb 3apabOTHOM IJ1aThl pab0YnX yyacTka

OcHoBrast  JlonomHuTensHas | OT4nucIeHUS HA
Kareropust pabounx 3apaboTHas 3apaboTHas couuanbhubie | Utoro
njara njara HY>KJIbI
1 2 3 4 S
OcHoBHBIEC paboune
BcrniomorarenbHbie
paboune
Hroro
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1.4.5 PacuéT ce0ecTOMMOCTH U3deIUd

CebecTouMOCTh M37ENUS — 3TO BBIPAXKEHHBIE B JICHEXKHOW (QopMme TeKylue
3aTpaThl Ha MPOU3BOACTBO NPOAYKIIMHU U €€ peaan3aluio.

[lenpto  mnnaHUpOBaHUS  CEOECTOMMOCTH  SIBISIETCS. ~ SKOHOMMYECKHU
00OCHOBAaHHOE OIIPEICIICHUE BEJIUYMHBI 3aTPaT, HEOOXOAUMBIX ISl POU3BOJACTBA U
peann3anuy NpoAyKIHH TpeOyeMoro KauecTBa.

CebecTouMOCTb U3/IEHS CKIIAIBIBACTCS U3 MaTEPHANIbHBIX, TPYAOBbIX 3aTpaT U
HaKJIaJHBIX pacxonoB. KanbKyssusi pacCUMTHIBACTCS Ha €IMHMIYY H3IEIHs
HOPMAaTHBHBIM METOJOM.

1) Pac4yét cTOMMOCTH OCHOBHBIX MAaT€pHAJIOB

CTOMMOCThP OCHOBHBIX MaTEpHUAJIOB  PACCUMUTHIBAeTCA 0€3 CTOMMOCTH
BO3BpaTHBIX OTXO/0B 10 popmyie 16:

M3 =By + Ly — ((B'{ - Bm) X ]-lM) (16)
rie Bu — 4epHOBOI1 BEC, BEC 3arOTOBKHM, HOPMa pacxoja Marepuania, Kr;
Brn — Bec ronoBoii 1eranu, YUCThIN BEC, KT.
[Im — iena matepuana, pyo./Kr;

2) Pacuér TpynoBBIX 3aTpar

TpynoBeie 3aTpaThl B KaJIbKYJIALMHA CKJIAAbIBAIOTCS U3 OCHOBHOW 3apabOTHOM
IUIaThl, JOTIOJHUTEIBHON 3apabOTHON IIaThl U OTUYUCICHUM Ha COLIMAJIbHBIE HY Kb
(Tabnuia 5, uToro).

UroObl MOMYYUTH ATH JAHHBIE HAa OJHO M3JENUE, HEOOXOIUMO pa3leiuTh
COOTBETCTBYIOIIIME YHCIIa HA BETMYUHY TOAOBOTO BhIMyCcKa jeranei. O6mue 3aTpaThl

paccuuThiBaroTCA 1o hopmysie 17:

®O0T,, + POT, + ), O, (17)
0, =
Ny
rae ), 0, — CyMMa OTYMCIIEHHH Ha COIMalbHbIE HYXIbl OCHOBHBIX U

BCIIOMOI'aTCIBbHBIX pa6qux.

3) Pacuér cromMoCTH HaKJIaTHBIX PACX0JI0B
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Haknagnele pacxonpl Ha YpOBHE IleXa CKIAIbIBAIOTCS M3 PAcXoJ0B Ha
cojiep:kaHue U 3Kciutyatanuio obopynoBanus (PCO0) u 001enpor3BOACTBEHHBIX
(1IeXOBBIX) PACXO/IOB.

PC3O0 onpenensiorcs kak 130% oT ocHOBHOM 3apaOOTHOM IIaThl OCHOBHBIX

pabouunx o dhopmysne 18:

1,3 x ¥ 30, (18)

PC30 =
N;

4) Pacuetr aMOpPTH3aLMOHHBIX OTUYUCIECHUI
Jlnst Toro, 4ToOBl paccyuTaTh AMOPTU3ALMOHHBIE OTYMCIIECHUSA, HEOOXOAMMO
3HaTh [EPBOHAUYAJIBHYIO CTOMMOCTh OOOpYIOBaHUS. OTHU JlaHHBIE BO3BMEM U3

Tabunel 1PaccuntaeM rogoByro aMopTH3alvio 000pyAoBaHus 1o popmyse 19:

2, O®,,ep,; X H, (19)
r =
N,

rae Y Olldnep — nepBoHavYayibHasi CTOMMOCTh OCHOBHBIX NMPOU3BOACTBEHHBIX
dboHI0B pYo.;

HA — cpenusis Hopma amopTuzanuu o6opynoBanus B rof (15%).

5) Pacuet o0mienpon3BoACTBEHHBIX U BHEMTPOMU3BOACTBEHHBIX PACXO0B

OO01enpoN3BOJCTBEHHBIE PAcXOJpl TMpUHUMAOTCS B pasmepe 120% ot
OCHOBHOM 3apa0OTHOM IJIaThl OCHOBHBIX IPOU3BOACTBEHHBIX pabounmx u

paccuuThiBaroTcA 1o hopmyie 20:

0 - 2. 3y X % (20)
np — Nr

PaccuntaeM mpou3BOACTBEHHYIO ce6€CTOMMOCTH TI0 hopmyiie 21:
C/Cyp = My + 0, + PCI0 + A + Oy (21)
BuenpousBoacTBeHHbie pacxoasl npuHuMaroTcs 40% OT MpoOW3BOIACTBEHHOM
ce0EeCTOMMOCTH U PaCCUUTHIBAIOTCA 10 opmyrie 22:
BITP = C/cyp, X %BIIP (22)
Ornpenenum MoJHYH ce0eCTOMMOCTS 110 opmyiie 23:
C/Cnonn = C/cyp + BIIP (22)

Bce pacuétsl cBoasiTCs B Tabnuiy 14.
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Taomuna 14 — CebeCTOMMOCTD U3JIEINUS

HaumMeHnoBaHue cTaThbu Cymma, pyo. VY nenbHbIN Bec,%

1. OCHOBHBIE MaTepHUabI

2. OcHOBHAas 3apa00THas Ij1aTa

3. I{OHOJ’IHHTCHBH&H 3apa60THa51 IiaTa

4.0TunciieHus Ha COMMAJIBHBIC HYXKbI

5. PCO0

6. AMOpTH3aIns

7. O01IenTPOU3BOICTBEHHBIE PACXOIBI

8.ApeH1a MPOU3BOJACTBEHHBIX IJIOMIAJICH

0. I[Ipon3BoACTBEHHAs CEOECTOMMOCTD

10. BHerOI/ISBOI[CTBeHHI)Ie Pacxoabl

11. I[MTonHas cebecTOMMOCTD 100

PacueTr po3HMYHON LIEHBI U3AETUA

PacuéTt npou3BoauTCS MO yCIOBUIO, YTO PEHTAOETBLHOCTh U3/CIUS COCTABISET
15 — 30%, toproBas HagbaBka (HaueHka) — 25%, HJIC — 20%. Pacuér cBoauTcs B
Tabiuiry 15.

Ta6nuna 15 — Pacuét po3HUYHON LIEHBI U3ACTUS

HaumenoBanue cratbu dopmyna CymmMma, pyo. yizjém(;lzm
1. Cebecroumoctsb u3aenusi | Ctpoka 11 B Tabsnuiie 6
2. [TpuObLIL IT=(RxC/c) /100%
3. HIC HAC = 0,2%(C/c + IT)
4. OTnyckHas IieHa ot = C/c + I1 + HJC
5. ToproBas HafgOaBKa TH = 0,25xI1oTn
6. Po3HuuHas 1ieHa IIp = I{otn + TH 100

1.4.6 PacuyéT u3MeHeHusl 3aTPaT HA Py0Jib TOBAPHOM MPOAYKIMHU

MeTtoauka pacuéra I3MEHEHHS 3aTpaT Ha PyOJIh TOBAPHOH MPOTYKIIHH:

[To ycrmoBuio Ha OyayIIMd Troja MNpEANpUATHE IUIAHUPYET 3aMCHHTh 4YacTb
obopynoBanusi Ha Oonee coBpemeHHoe. [Ipu 3TOM cebGecTOMMOCTh TPOIYKIIUN
causurcs Ha 7,5%.

CebecTonMOCTh MPOIYKIIMU B OYIyIEM TOAY PAacCUUTHIBACTCSA MO (opMmylie
23:

100% — T1C% (23)

C/CZ = C/Cl X 100%
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rae C/cl — 6a3oBas (moiHas) cedbecTonMocTh (Tabauma 6);
I1C% - nponeHT CHUKEHUSI CE0ECTOMMOCTH.
CHIKEHHE 3aTpaT Ha pyOJIb TOBAPHOM MPOAYKITUH PACCUUTHIBACTCS I10
dbopmye 24:
_ C/e (24)
~ Uom

rac HOTH — OTIIYCKHas LICHA U3CIINA.

31p

Pacuér 3¢ pexTUBHOCTH MEPONIPUSATUIA IO CHUXKEHHUIO CEOECTOMMOCTH W3ACIIHS
Metoauka pacuéra U3MEHEHHs 3aTpat Ha pyOsb TOBapHON MPOAYKIIMH:

Pacuér »(¢peKkTHBHOCTH KamuTajdbHBIX BIJIOKEHUN IPOU3BOAAT Ha OCHOBE
OaJIaHCOBOM CTOMMOCTH CTAHKOB M CTOMMOCTH ap€HJIOBAaHHBIX MPOU3BOJCTBEHHBIX
IUIOLAIEH.

[Ipexne Bcero HeOOXOANMMO pacCUUTaTh TOJJOBYIO0 SKOHOMUIO TEKYIIIMX 3aTpar,
KOTOpasi MOKAa3bIBAET KAKYID CYMMY 3KOHOMHUT MPEINPHUATHE 32 CUYET CHUKEHUSA
cebecToMMOCTH u3zenus no gopmyie 25:

Ik = (C/cz; —C/cy) X Ny (25)

Jlanee cyuTAOT TOJOBOM HSKOHOMHUYECKUU IPGHEKT, KOTOPHIA TMOKa3bIBaeT
HACKOJIbKO pyOJiell roioBasi 3KOHOMHS TEKYLIMX 3aTpaT MPEBbIIIaeT HOPMATUBHYIO
cymMMy 3(pPEKTUBHOCTH KaNUTAIBHBIX BIOXKEHUH MO popmyiie 26:

I = (C/c; —C/cy) X Nr —E, XK (26)
rie EH — HopMatuBHbI KO3 PUIMEHT >3PHEKTUBHOCTH KamUTalIbHBIX
BJIO’KEHUH, B MAIIMHOCTPOUTEIBLHOM OTpaciiu paBHblii 0,15;
K — xanuranbHbI€ BIOXKEHUS.

3aTeM pacCUUTHIBAIOT CPOK OKYIAeMOCTH KalUTaJbHBIX BJIOKEHUU IIO
dbopmye 27:

K (27)

TH = 6,67 roga — HOPMaTUBHBIN CPOK OKYIIA€MOCTH KAIUTAIBHBIX BIIOKEHUI

110 OTpacJIiu.
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Hanee cuntaroT K03PPUIHEHT 3()PPEKTUBHOCTH KAMHUTAIBHBIX BIOKEHUH IO

dbopmye 28:
K, = % (27)
K
CBoauMm Bce pacyeTsl B Tabiuiry 16.
Tabauma 16 — TeXHHKO-PKOHOMUYECKHE MMOKA3aTeIIH
No
[Toka3zarenb dopmyna 3HayeHue
/1
1 Hporpasma pbrTycKa, Cp.mecxNpet.mec. x12 mec
IIT.
5 Yucno onepauui
00paboTKH )
3 | KoanuecTBO CTAHKOB, HIIT. -
4 KonnuectBo
HHCTPYMEHTA, IIIT. )
5 Yucao 0CHOBHBIX
pabouunx )
6 Yucno BCcrioMorareabHbIX
pabouunx )
N x TI
TpynoeMKoCTh .
(N - KoMueCTBO Omepaluii;
7 M3TOTOBIICHUS U3ACIINS, . .
T1 - Tpy10€MKOCTH OJTHOU
Hac. oIepalyH, Jac. )
8 IIpon3BOAUTENBHOCTD LT
TpyJaa, IIT./CMEHY Q
9 KanuranbHbIe BIOKEHUS Cct.0 ~ Nr
10 AmopTu3anus
o0opynoBaHUs )
11 3aTpaThl Ha OCHOBHBIE
MaTepuabl )
12 ®don 3apadOTHOM IJIATHI
OCHOBHBIX pabouux )
®don 3apabOTHOM IJIATHI
13 BCITOMOTaTEIIBHBIX 3IIrB+Nr
pabounx
14 CebecTounMOCTh
TEXHOJIOTUYECKas )
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3aTpaThl Ha

15 o0cITyKUBaHUE -
ob6opynoBanus (PC30)
16 OO01enpor3BOICTBEHHBIC ]
3aTpaThl
17 CebecTonMoCTb ]
MIPOU3BOCTBEHHAS

18 | DddexTuBHOCTH MTPOEKTA -

1.5 OXPAHA TPYJA

1.5.1 Oxpana Tpyaa ¥ TeXHMKA 0€30MACHOCTH HA y4acTKe

B cTpykTypy MNOSICHUTENBHOM 3alMCKH JUILIOMHOIO IpOEKTa JII00O0ro THIla
BXOJMT pa3fie]l OXpaHbl TPyJa, € pacCMaTPUBAIOTCS BOIMPOCHI OXpaHbl Tpylda H
TEXHUKA O€30MIaCHOCTH, CBSI3aHHbIE C KOHKPETHBIMU IPOU3BOJCTBEHHBIMU

YCJIOBHUSIMM B 3aBUCUMOCTH OT TEMBI JUIIJIOMHOTO IIPOEKTA.
1.6 IPAKTUYECKASA YACTb

1.6.1 ITocsie10BaTEILHOCTH COCTABJIEHHUSI YIIPABJISIONIEH MPOTrPaMMbI

[Ipu BBIMONHEHWM TMOApa3aeNa HEOOXOAWMO, OMUCATH IMOCIEIOBATEILHOCTD
pa3pabOTKU yMOpaBJSIONIeH mporpamMmbel o0paboTku aetanu Ha cranke ¢ YIIY,
COTIPOBOXK/1asl OMTMCAHNE PUCYHKAMHU.

IMPUMEP:

[TocenoBaTeNbHOCTD CO31aHUA YIIPABISIOIIEN IPOTrPAMMBI:

VYcranaBnuBaeM 3aroToBKY, B HAILIEM Cily4ae rmapaMeTpbl 3arotoBku ¥440x155.
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[EB WinNC SINUMERIK 840D TURN () Emco

\WKS.DIRIFLANECMKTS200.WPD
[porpamma KaHan1 JOG |FLANEC.MPF

CGpoc kaHana
Mporpamma npepsaHa

3D-rpachuka / 3arotoBka

—
/
///%

440.000

F8|

Pucynok 4 - Hactpoiika napameTpoB 3arOTOBKH

\WKS.DIRIFLANECMKTS200.WPD
Nporpamma xaHan1 JOG |rLANEC.MPF

Copoc kaHana
MporpamMMa npepeaHa

3D-rpagmka /| UHCTPYMEHTbI

s4enky uHe-ta UF7
[3aHATL

AverKy nHc-Ta 1P
locBO60aNTE

rHesaa MHCTPyMeHTanbLHoro TUNbI MHCTPYMEeHTa ==

001 uepHoBoii pe3ey SCAC L 1616 ~ _

002 cnupansHoe cepno 20MM 002 uepHoBoii peseyy SCAC L 1616

003 - NYCTO - 003 yepHosoii pesey SCAC R 1212 - -
004 ueprosoii pesey SCAC R 1616

005 - MYCTO - 005 uwcToBOI pesely SDJC L 1212 uli

006 - NYCTO - 006 yucToBsoit pesey SDJC L 1616

007 -- NYCTO -- 007 yucToBoii pesey SDJC R 1212

008 - NYCTO -- 008 uucTosoii pesey SDJC R 1616 BepHYTL

009 - NYCTO - 009 yucToBsoit peseyy SDNC N 1212

010 --MYCTO -- 010 uucToBoil peser, SDNC N 1616
011 yucToBoii pesey SVVC N 1212 cTaHaapTHele U7
012 uucToBoiIi pesey SVVC N 1616 . UBSIAIMHCETA

TF7)
OTMeHa
Fg|

uset uctpymenta [N pacHein 100 eneHeA 100 CHUHMIA 255 N

Pucynox 5 - Beibop uncTpymMenra

\WKS.DIR\IFLANECMKTS200.WPD
JOG |FLANEC.MPF

Mporpamma Ikam,m
C6poc
Mporpamma npepsaHa

3D-cumynsaums FLANEC.MPF

431.938

Pucynok 6 - O6paboTka BHEIIHETO KOHTypa
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f
i MNapaMm.UMKNoB: CYCLE95

WUms NPP |
rny6.nona4un MID 3.
Mpun.Y1cT.00p FALZ 0.
Mpun.4ynct.obp FALX 0.5
Mpun.Y1cT.00p FAL 0.
Mopava4epHOOp FF1 0.35
Mopgay.Ha Bpes FF2 0.1
Mopga4yaY4mcTOO6p FF3 0.1
OGpaboTKa VARI W 9
Bpems BbIA. DT 0.
AnvHa TpaekT. DAM 0.
TpaekT oTBOAA VRT 0

Pucynox 7 - Beibop napameTpoB 1nukia 00padboTKu

\WKS.DIRIFLANECMKTS200.WPD
Mporpamma KaHan1 JOG |FLANEC.MPF
Cbpoc
MporpamMma npepsaHa

3D-cumynsauvs FLANEC.MPF

300.000

8:35:17.42

201.690

Pucynox 8 - O6paboTka BHEIIHETO KOHTYpa

\WKS.DIR\FLANECMKTS200.WPD

Mporpamma |Ka“a,.1 l JOG |FLANEC.MPF
C6poc KkaHana

MporpammMa npepsaHa

3D-cumynsumsa FLANEC.MPF

300.000

18:42:10.81

150.867

Pucynok 9 - O6paboTka BHYTPEHHETO KOHTYpa
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1.6.2 Pa3paboTka ynpagsJjsiiomeil mporpaMmmbl

B nanHOM paznene HEOOXOAMMO BBINMKMCATh YMPABISIONIYIO MPOTPaMMy ISt

CIIPOEKTHUPOBaHHOM omepauuu B G-kojax,

¢ pacmudpoBKOM HE0OXOIUMOM

uH(bOpMaInu.
MPUMEP:
Kanp VII KommenTtapun
00001 (VAL); Howmep nporpaMmel (Ha3BaHHE)
N5 GO0 X40 Z50; Y ckopeHHOe nepeMeIieHre B TOYKy CMEHbI HHCTPYMEHTa
N10 T0202
CMeHa HHCTpYyMEHTa, BKIIIOUEHUE KOPPEKTOpa Ha
(FINISHING TOOL
MHCTPYMEHT
SVJC (08));

N15 M3 S2000;

BpameHHe IOITMHACIE IIPOTHUB 4acoOBOM CTPCIIKH C 4acTOTOU

Bpanienus 2000 06/MuH.

N20 G00 X22 Z0;

Y CKOpEHHOE NEpPEMEIICHUE B TOUKY |

N25 G01 X-2 F0.12;

[Tepemernenue B Touky 2 ¢ nogaueii 0,12 Mmm/00.

N30 Z1;

ITepemenienue B TOUKY 3

N35 GO0 X19 S1600;

YckopeHHoe nepeMenieHue B TOUKy 4, CMeHa 4aCTOThI

BpamieHus mmuHAens Ha 1600 o6/MuH

N40 GO01 Z-20 F0.1;

[Tepemernenue B Touky 5 ¢ nogaueii 0,1 Mm/00.

N45 X22; [Tepemenienue B TOUKy 6

N50 GO0 Z1; Y ckopeHHoe nepeMenieHrne B TOUKy 7

NS5 X15; Y cKOpeHHOE NepeMenIEHUE B TOUKY 8

N60 GO1 X18 Z-0.5 | Ilepememienue B Touky 9 ¢ nmogaueit 0,05 MM/MuH. U
S1700 F0.05; yacToTOM BpamieHus mmuajaens Ha 1700 o6/mun
N65 Z-9.5; [Tepememienue B Touky 10.

N70 G02 X19 Z-10
RO.5;

KpyroBoe nepemenienue paguycoMm 1 MM 1o 4acoBoit

CTpeJiKe B TOuKy 11.

N75 GO01 X21 Z-10;

[Tepemenienue B Touky 12.

N85 M30;

Konen ynpasinsitonieilt nporpaMmbl
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1.7 3akaoueHue

OOpamaem Bamie BHUMaHue, 4TO 10 OKOHYAHUIO pabOThI MOABOISATCS UTOTU
no TeMe. 3akiaodeHre HOCUT (OpMy CHHTE3a MOJYyUYEHHBIX B paboTe pe3ynbTaToB.
Ero ocHOBHOE Ha3HAuYEHHUE - PE3IOMUPOBATH COJEPKaHUE PaOOTHI, MOABECTH UTOTH
IIPOBEICHHOI0 HCCIEAOBaHMs. B 3aKiIfOU€HNN U3AratoTCsl MOJyYEHHBIE BBIBOJBI U
UX COOTHOLIEHWE C LEJIbI0 HCCIEAOBAaHMS, KOHKPETHBIMH 3a/layaMU, THUIIOTE30MH,
c(OpMyJIMPOBAHHBIMH BO BBEJICHUHU.

[IpoBeneHHOE HCCIIEIOBAHUE JIOJDKHO TMOATBEPAUTh WM ONPOBEPTHYTH
TMIIOTE3Yy MCCIIENOBaHusA. B citydae onpoBep:KeHMs TUIOTE3bI JA0TCS PEKOMEHIALNH
0 BO3MOYXHOMY COBEPLICHCTBOBAaHUIO JEATEIBHOCTH B CBETE MCCIEILyEMOU

poOJIEMBI.

1.8 Cnucok MCmoJb30BAHHBIX HCTOYHHUKOB

B cniucok ncnoab30BaHHBIX UCTOYHUKOB BKJIIOUAKOTCS UCTOYHUKU, U3YUEHHBIE
Bamu B mporecce moArotoBku paboThl, B T.4. T€, Ha KOTOphie BbI cchuiaerech B
TEKCTE KypCOBOI pabOThI/TIPOEKTA.

Cnucok uCnosib3yeMou JIUTEPATYPhI JOJKEH coaepxaTh 20 — 25 UCTOYHUKOB,
C KOTOPBIMH paboTall aBTOP KypCOBOT'O MPOEKTA.

CnucoK UCnoJIb30BaHHBIX HICTOYHUKOB BKIIFOUAET B CEOS:

- HOpPMATHUBHBIE TPABOBHIE AKTHI;

- Hay4HYIO JINTEpaTypy U MaTepHalibl IEpUOINYECKOM NeyaTH;

- MPAaKTUYECKUE MaTEpHUAIIbI.

Hcrounuku pasmemniatorcs B andaBuTHOM mopsiake. s Bcel nmreparypbl
OPUMEHSIETCS CKBO3HASI HyMEpALIHSL.

[Ipu ccblike Ha AUTEPATYPY B TEKCTE KYPCOBOI'O MPOEKTA CIAEAYET 3aMUChIBAThH
HE Ha3BaHME KHMUIM (CTaTbM), a TMPUCBOEHHBIM el B ykazarene ‘‘CIHCOK
MCIIOJTh30BAHHBIX HICTOYHUKOB™ MOPSAKOBBIN HOMEDP B KBaAPATHBIX CKOOKax. CChUIKU
Ha JIUTEpaTypy HYMEpPYIOTCS MO XOAY TMOSBIECHUS HUX B TEKCTE 3aMHUCKH.

[IpumensieTcs CKBO3HAsE HyMEpPALIHSL.
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PA3JEJI I|. O°OPMJIEHUE TPA®UYECKON YACTH

KauecTBo rpaduueckoit 4actu mpoekTa, BHEIIHUN BUJ YePTEKEH, JIETKOCTh U
0€30MMO0YHOCTh X YTEHHUS BO MHOTOM 3aBHUCST OT TOYHOT'O COOJIIOACHUS MpaBul,
YCTAaHOBJICHHBIX B CTaHAapTax EIWHON CHUCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAlUU
(ECKL).

Bce depTexku mpoekTa BBIIOJIHSIOTCS C MOMOIIBI0O KOMIBIOTEPHON TpaduKu.
TonmuHa CIUIONTHONM OCHOBHOW JIMHMM JIOJDKHA ObITH B mpenenax 1-1,5 mwm, B
3aBUCUMOCTH OT BEJIMYMHBI M CIOXHOCTH H300pa)keHus, a Takke OT dopmara
yeptexka. [{udpel, OyKkBbl M 3HAKU JOJDKHBI OBITh OTYETJIMBBI, UX HadepTaHUE W
pasmepsl coorBeTcTBoBaThH [[OCT 2.304-81. Pexomenayercs macmirad ueprexeit 1:1,
TaK Kak OH oOecleurBaeT Jydillee MPEACTABICHHE O JACHCTBUTEIBHBIX pazMepax
3JIeMEHTOB KOHCTpyKuui. [Ipumenenue npyrux macmradosB (1:2 wim 2: 1 mo 'OCT
2.302-88) B KaXIOM KOHKPETHOM CJydae pEIIaeTcsl CTYJEHTOM COBMECTHO C
PYKOBOJUTENEM IIPOEKTA.

[Tepeuenn 00s3aTeNBHOTO TpadUUECKOro MaTepuania yKa3aH B 3aJlaHUM Ha
KypCOBOEIIPOEKTUPOBAHHUE U BKIIIOYAET B CEOSI:

1 muct (Al nnm A2) - Ueprex aeranu (pucyHok 9).

2 muct (A1) - TexHOTOTHYECKHI MPOIecC U3roToBIeHUs aetanu (pucyHok 10).

3 nuct (A1) — KoopauHaTHO-U3MepUTeIbHAsS MamuHa (pucyHok 11).

4 muct (A1) - UepTex npucnocoOieHus (pucyHok 12).

5 nuct (A1) — PacueTHO-TexHOIOTHYECKas KapTa (pucyHok 13)

6 muct (A2) — TeXHHUKO-DKOHOMHUYECKHUE TTOKa3aTeIn

Buemnee odopmiienne ueptexei, popmar, 00BoaKa pamMok, (hopMa OCHOBHOM
HAAMMCH, HAUMEHOBAaHME U O0O3HAUYEHHWE CaMOro JIOKyMEHTa, 3aloJIHEHUE
OTJACNBbHBIX Tpad IOMKHBI COOTBeTCTBOBaTh craHmaptaMm ECK]l, npuHATHIM
obpasznaMm u npumepam. KommnuectBo m3o0pakeHuit (BUIIOB, pa3pe3oB, CEUEHUI) Ha
YepTekKe JOHKHO OBITh MUHHMAJIBHBIM, HO BMECT€ C TE€M M JOCTAaTOYHBIM JIJIS

IMOJIHOTO IPEACTABJICHHUA O ITPECIMETC.
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Yeprexu neTraqd W 3aroTOBKM (C TEXHHYECKUMHU TPEOOBAHUSMHU) JTOJKHBI
coziepkaTh BCE JaHHBIC, HEOOXOIUMBIE JIJISI UX M3TOTOBJICHUS, KOHTPOJISI U TIPUEMKH.

Boinonsstorcs oHu B cooTBeTcTBUM ¢ TpeboBaHusiMu crangaptoB ECKJ[ (I'OCT

3.1125-88, 'OCT 7505-89, 'OCT 2590-88, 'OCT 8479-70).
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Uecmeprg || |vs] v
;TR T2 R
S T Cmame 10 TOCT 1050-208| MIT-413/0
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Pucynox 9 — Ueprtex meramu
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£ A

ARTH A

186w

000 Jazomobumenshosn 005 Toxgowas, Yomawob A

T R
"

=
e
o

Lo e
P

tum = 084 mum

030 PadvansHo-cbepnumian

twm = 021 o

050 JydogpesspHan

o

[

fwm = 14,05 tuw
070 lNnockownugobamian Semarnob A

TexHonozu4eckud npoyecc oopaomky deman lecimepHs”

005 Toxapwas, Ycmarnob 6 010 Tokapros. Yemanol A 010 Toxapras Scmanob 6 0715 PacmosHas 020 Pacmoos

025 Toxapras

T

tum = 238 mum fwm = Q43 mm funm = Q97 munt

045 pesepros N T
4

fwm = 179 mm

035 Paduansio cOepmubHI 040 PesslonapesHis

R

tum = 0,85 wm
060 B B nciing

fuim = 070 mum

twm = 009 o
065 Mockowmupobansias Yemanol b

065 lTnockownugobanskon Yemanol A

sz )
eyl

tum = 37 rumt fum = 225 mow fum = 221 mumt

075 Kowmponshas

/R

fuim = 213 mu

funm = 197 mwt

GE) UTOBTIH

Pucynok 10 — TexHOMOrHYECKUI TTPOIIECC U3TOTOBJICHHS JICTATN




AAEH umes: oapelons, Hons B e Susss

Bl0ap KOOPOUHAMHO~UIMEDUME/ILHOU MAUILHb!

Leitz PMM-C HamepumensHas onobka Remshaw RMP6OM
e 2
A ]
Xapakmepucmuka | JHavenue Xapakmepucmuka Renishaw RMP6OM
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Pucynok 11 — Ilnakat koopAMHATHO-U3MEPUTEIILHON MaIIHbBI
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Pucynok 12 — ITaTpoH TpeXKyJIauKOBBIM CaMOIIEHTPUPYIOITUHCS (COOPOUHBIN YEPTEK)
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Pucynok 13 — PacueTHo-TexHOJOTHYECKas KapTa




PA3SJIEJ IIl. OPOPMJUIEHUE MAPIIPYTHO-
TEXHOJOI'MYECKHUX KAPT

B ycnoBusix KpyIHOCEPMHHOIO M MACCOBOTO IPOU3BOJACTBA IPUMEHSAETCS
onepainonHoe onucanue TII, B KoTopoe IOJIKHBI OBITH 005S3aTEIBHO BKIIIOUEHBI
mapuipyTHas kapta (MK) u kommiekr onepanuonsasix kapT (OK). B stom ciyuae
MapuipyTHasi  KapTa, SBISIOMAsACA  OOsA3aTeNbHBIM  JOKYMEHTOM  JII0OOTO
TEXHOJIOTMUECKOI0 Mpoliecca, COACPKUT MHUHUMAaIbHBIH 00beM uH(popMauuu. B
KOMILJIEKT IOKYMEHTOB Ha €JUHUYHBIA TEXHOJIOTMYECKHII IIpoLecce mpu o0padoTKe Ha
YHHUBEpCAJIbHBIX CTaHKaX, KPOME TOr0, OOBIYHO BKJIIOUAIOT TUTYJbHBINA Juct (TJI) u
kapThl 5cku30B (KD). B cpeanecepuitHoM npousBoJICcTBE, KaK MPaBUIIO, IPUMEHSETCS
TaKas e KOMIUIEKTAlHs TEXHOJOTHYECKUX JOKYMEHTOB.

Ilpumep ogopmnenua mumynvnozo nucma (TJ1) mpuBegeH B NPHIIOKEHUH.
3anonHeHue OOMMX CBEJEHUM B «IIANKE» HAa BCEX MEPEUYUCICHHBIX BHIAX
texHoJoruyeckux n1okymeHnToB (TJI, MK, OK) npousBoautcst npuMepHO OJMHAKOBO,
MO3TOMY PacCMOTPHM 3TO TI0ipoOHO Ha pumepe odhopmiienust MK.

Odgopmnenue mapwpymuoti xapmsr (MK) npousBoautcs Ha dopmax,
pernamentupoBanubix ['OCT 3.1118-82. TIlepBeiii mmcr — 310 Qopma 1,
nocyenyromue JucTel — popma 1,6. Ilokaxkem Ha npumepe npaBuia 3anoaHeHuss MK
(pucynok 3.19). Conepkanue cTpok B «rene» MK onpenensercss THIIOM CTPOKH,
KOTOPBI 0003HAYAETCs] COOTBETCTBYIOIIUM CITY>KEOHBIM CHMBOJIOM B KpaiHel JIeBOil
kononke MK. B nmaHHOM ciydae wHCHonb3yroTcs JOBa TUna CTpok. OHu
COOTBETCTBEHHO 0003HAYAIOTCSI CUMBOJIaMH «A» U «b».

PaccMoTpyM B COOTBETCTBHMM C MO3ULMAMU Ha pucyHke 14 coxpepxkanue
uHpopmaiuu, BHocumoir B MK. Yacte 3Toii mH(popmanuu BHOcuTCs Takxke B TJI;
K3; OK.

1. — HaumenoBaHue wu3zaenust (A€Tagu) MO OCHOBHOMY KOHCTPYKTOPCKOMY
JTOKYMEHTY.

2. — OOo3HaueHUE M3AENUS 10 OCHOBHOMY KOHCTPYKTOPCKOMY JIOKYMEHTY.
CieBa OT 3TOrO OIS 3aIIMCHIBACTCS HAMMEHOBAHNUE OPTraHU3alUH.

3. — Kon o Texnonorndeckomy KiaccuukaTopy.
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4, — [lIudp TexHomoruyeckoro mMokyMeHTa. IlepBbie nBe nudpsl 0003HAYAOT
By gokymentaruu (01 — TJI; 10 — MK; 20 — K3; 60 — OK). tpetbs uudpa — Bua
TEXHOJIOTHYECKOro mpouecca win onepauuu (1 — egAMHUYHBINA; 2 — TUIOBOM; 3 —
rpynmnoBoil). [locnenuue nee unudper — Bua TII mo MeToay BIMOTHEHUS (HapUMep,
41; 42 — ob6pabotka pesanmem; 50, 51 — TepmoobpaboTka). [locmegnue derpipe
paspsiaa (XXXX) — pe3epBHEBIE.

5. — KonuyecTBo I5HCTOB, Ha KOTOPBIX BBHINIOJHEH JIAHHBI JOKYMEHT
(manpumep, MK).

6 — Homep nucra.

7. — Jlutepsl yuebHoro nqokymenTa (Il — AUMIOMHBIN POEKT).

8. — I'pacha 0cobObIX yKa3aHUIA.
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0003HAYEHHBIX

CTPOK,
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Pucynoxk 14 — ITpumep 3anojHEHUs MAPLIIPYTHOM KapThl
Jlanee paccMOTpUM COJEp)KaHHUE JIBYX THIIOB

CITyK€OHBIMH CUMBOJIaMU «A» U «by.



B crtpoke co cnyxeOHbIM CHUMBOJOM «A)» 3aluChIBaeTCs camas oOIas
uH(poOpMaIUs 0 KaXJI0W TEXHOJOTUYecKon onepanuu. [lanee B ckoOkax OyaeT ykazaH
HOMEp mo3uIu Ha pucyHke 14. [Ipexne Bcero, 3To nHMOpMAITUS O TOM, T/ TOJDKHA
OBITH pea30BaHa JaHHas omeparus: 1ex (23); yuactok (24); pabouee mecro (25).
B yueOHBIX mOoKyMEHTaX Ka)kaas W3 dTHX MMO3HIMI 3arOoJHSIETCS YCIOBHBIM KOJOM
«XX».

3aTeM 3amuchIBaeTcsi HoMmep orepauuu (26), Ha KOTOPBIA OTBOAUTCS TPHU
cuMBoa. B mo3uruu 22 cHavaia yka3bIBaeTCs KOJ ONepalyy Mo KiacCupUKaTopy
TEXHOJIOTUYECKUX orepanuii. BbIOOPOUHO HEKOTOPHIE KOJbI MPUBEACHBI B TaOJUIIE
13. PsagoM ¢ komoM 3amuchiBaeTcs HauMeHOBaHue omnepanuu. [locnennee mose B
cTpoke «A» (1m03. 9) — o0o3HaYCHHE HOKYMEHTa, HEOOXOIUMOTO IS BBITOTHCHHUS
nanHou onepauuu. Hanpumep, MOT

—  HMHCTPYKIHMs MO oxpaHe Tpyna. Ecim oTcyrcTByer mHpopmaius o6 3Toi
MHCTPYKIUH, TO KoJ 0003HavaeTcs ycioBHO «MOT XXXX».

Ta6mmma 18 - Koasl onepanuii 1 000py10BaHUS

HaumenoBanue onepanuu Kon onepanun Kon
o0opynoBaHus

TOKapHo-peBgnLBepHaﬂ (c BepTHKAIBHON OCBHIO 1111 381131
PEBOJIbBEPHOI TOJIOBKH)
TokapHO-BUHTOpE3HAA 4114 381148
KpyraonumudoanbHas 4131 ggigi%
BuyTtpunuindosansHas 4132 381321
[TnockonunpoBanbHas 4133 381313
HnunenuiudopanbHas 4141 381345
3y6ouuudoBansHas 4151 381561
3y6oonbexHas 4153 381572
3y0o1eBUHTOBaTbHAS 4157 381574
HInunedpesepuas 4165
['opu3oHTamTBEHO-TIPOTSKHAS 4181 381751
BeprukansHo-nipoTsKHAasI (BHYTpEHHEE 4182 381752
MIPOTSATHBAHHE)
XOHUHTOBajJIbHAs 4192
PannansHO-cBEpIUIbHAS 4212 381218
BeprukanbHo-cBepnuiIbHas 4214 ggigig
['opusoHTanbHO-pacToyHast 4221 381261
AnMa3HO-pacTouYHas 4224 381264
BeprukansHo-¢pe3epHast (KOHCOTbHA) 4261 381611
To e (C KpeCTOBBIM CTOJIOM) 4261 381612
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I'opuzonTansHO-Dpe3epHast (KOHCOTbHAS) 4262 381621
To xe (yHuBepcaabHas) 4262 381631
®dpe3epHOo-LIeHTPOBATIbLHAS 4269 381825

B crpoke co ciuyxeOHbIM cuUMBOJIOM «b» 3ammchIBaeTcs Cleayromias
uHpopManus (BCKOOKaxX yKazaHbl MO3UILIMU HA PUCYHKE §):

Ty — HOpMa IITYYHOTO BpeMeHHU Ha onepanuto, MuH (10);

Ty — HOpMa IMOATOTOBUTEIHHO-3AKITFOUUTENILHOTO BpeMeHu, MuH (11);

Kir — KO03QPUIMEHT ITy4HOTO BpPEMEHH TMPH  MHOTOCTAaHOYHOM
oOciyxuBanuu. [IproOCTy)KMBaHUN OJTHOTO CTaHKA OH paBeH eaunuie (12).

OIl — 00beM MPOU3BOICTBEHHOM MapTHH, MTYK (13).

EH — eauHunia HOpMHpPOBaHUS, HA KOTOPYHO YCTAaHOBJEHA HOpMa BPEMEHH.
Hampumep, Ha 1 wmu 10 wnm 100 geraneit. B npyrux crtpokax EH Moxer ObITh
cBsi3aHa ¢ HopMol Matepuaina(l4).

KON/ — KkoamuecTBO OJHOBPEMEHHO 00pabaThIBa€MbIX 3aroTOBOK IIpU
BBITIOJTHEHUHM OJTHOM onepanuu (15).

KP — konndecTBO pabounx, 3aHATHIX MTPH BIMOIHEHUH oneparun (16).

VYT — kon ycnouii Tpyna (1 — HopmanbHble; 2 — TsDKeJble U BpeHble). BTopoit
CUMBOJI — OyKBa yKa3bIBaeT Ha BUJ HOPMBI BpEeMEHHU, Hampumep, P — pacdetHo-
aHamuTHyeckas, O — onbITHO-cTaTUcTHYeCcKast (17).

P — pa3pan paGoTel, HEOOXOAMMBIA JUisl BBINOJIHEHUS omnepauud. Kop
BKJIFOYAET TpU IUPHI: TiepBasi — pa3psaa pabOThl M0 Tapu(pHO-KBATU(UKAITTOHHOMY
CIPAaBOYHHKY; JBE CIEAYIOIIUE — KOJI (JOPMBI U CHCTEMBI OTUIATHI TPYZa, HalpuMep,
11— mmpokopacnpocTpaHeHHas clebHas oruiata Tpyaa npsmas (18).

[TPO® — kox mpodeccun (Tadbmuia 19) cornmacuo knaccuduraropy (19).

Ta6muma 19 - Koasl npodeccuit B MaIIMHOCTPOSHUM

Haumenosanue npodeccuit Kon
3y0ope3uunk 12273
3yOonum§oBIIHMK 12277
Omneparop crankoB ¢ YITY 16045
[TpoTspxunk 17485
CBepIoBIIUK 18355
CTaHOYHUK CIIEIUATIbHBIX METAJUIOPEKYIIUX CTAHKAX 18803
Toxaps 19165
Tokapb-peBonIbBEPIIUK 19149
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Dpe3epoBIIUK 19490
[nudoBmuk 19630

CM — koja cTemeHM MeEXaHM3aluu TpyJa (pa3peniaeTcs HE YKa3blBaTh).
Oo6o3navaetcs 1udpoil, Hanpumep, 2 — paboTa ¢ MOMOIIBI0O MAlllMH U aBTOMAaTOB
(20).

[To3unus 21 — CHavana yka3biBaeTcsi KoJi 000pyI0BaHUs MO KJIaCCU(PUKATOPY
000pyI0BaHUs, 3aTEM — HAMMEHOBAHUE U MOJIENIb 00OPY10BAHMUSI.

B ctpoke MO1 «mankw» no3unms 34 — HaMMEHOBAaHWE U MapKa MaTepuaa.
Kpome Toro, MoryT yka3sIBaThCsi COPTAMEHT U pa3Mep MaTepuaa.

M B 3aBeplieHHE pPacCMOTPUM CTPOKH CO CIyKe€OHbIM cumBojiom MO2.
VYKa)xeM, 4TO COOTBETCTBYET MO3UIMIM (pUcyHOK 3.18) 3T0i CTpOKH.

27— Koxa marepuana. B yueOHbIX 3a71a9aX MOKHO HE 3aIOJIHSTh.

28 — EB — egunuIla BEIWYMHBI MAacChl, JJIWHBI U T.II. 3arOTOBKU. B gaHHOM
CJTy4ae JiJIi MacChl — KT.

28— MJI — macca fietainu 1mo KOHCTPYKTOPCKOMY JIOKYMEHTY.

30 — Enmnuna HOpMHpOBaHMs, Ha KOTOPYIO YCTaHOBJIEHA HOpMa pacxoia
matepuana (Ha 1 net.; Ha 10 net.; na 100 net.). B Hamewm ciydae — 1.

31 — H. pacx. — HopMa pacxoaa martepuasiia. MOKHO MPHUHITH PaBHOW Macce
UCXOJIHOM 3aroTOBKM M3 — mo3urus 37.

32 u 35 — mo3unuu B y4eOHBIX 3a/1aUax JOMyCKACTCS HE 3alOTHSATh.

38 — K]I — koau4ecTBO AeTajieii, H3roTaBIIMBAEMbIX M3 OJHOM 3arOTOBKH.

37 — M3 — macca UCX0QHOI 3arOTOBKHU.

Odgpopmnenue onepayuonnvix rapm (OK) mnpousBomutcs Ha dopmax,
pernamentupoBanHbiX ['OCT 3.1404-86. IlepBsrii muct — 3710 Hamie Bcero dopma 3,
BTOPOM JIUCT

— ¢opwma 2a. [Ipumep 3anomuenus OK npuseneH Ha pucynke 15. 3amonHenue
BepxHel dvactu «mankw»y OK anamormuno 3amomHenuio MK (cm. pucynok 15).
Beepxy moOaBieHa Toiabko mo3uius 12 (cMm. pucyHok 15), mis 3amucu HoMepa

oneparuu. OTmeTrM ocoOeHHoctH 3anonHenus OK.
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[To3unus 1 yka3piBaeT Ha BEPXHIOIO CTPOKY «T€JIa» KapThl, B KOTOPYIO OOBIYHO
3amuCchIBaeTCsl BCIOMOTaTeNbHBIA Tepexos. B mocneanioro kosonky (11) aToit
CTPOKM BHOCHUTCSl BCIIOMOIaTeJIbHOE BpEMs, 3aTpauMBaeMo€ Ha 3TOT mepexon. B
kosiokax (3) u (5) 3amMCHIBAIOTCS COOTBETCTBEHHO CYMMapHOE€ OCHOBHOE H
CyMMapHO€ BCIIOMOTaTeIbHOE BPEMsSIHA ONEPALIHIO.

I'pada (2) 3amomusiercs Tonpko st ctaHkoB ¢ UITY. B Helr ykaswiBaeTcs
HOMEp NO3ULNUUHCTPYMEHTAIBHON HATAIKH.

[Tozumuu 4; 6; 7; 8; 9; 10 oTHOCATCS K CTPOKaM CO CIY>KEOHBIM CHUMBOJIOM
«P». OTn mo3unuu cBsA3aHbl C NEMEHTAMHU PEKUMOB pe3aHus. Kpome toro, rpadsl
10 u 11 ucnonw3yrorcs Jyisi BHECEHUS HUHQPOpPMAIUM B CTPOKY CO CIYKEOHBIM
cumBoiioM «O» - coxepkanue mnepexoaa. B rpady 10 3Toil cTpokM BHOCUTCA
uH(popmals 00 OCHOBHOM BPEMEHH Ha BBHITIOJIIHAEMOM Iepexojie, a B rpady 11 — o
BCIIOMOTI'aTE€JIbHOM BPEMEHHU.

B rpady 13 (COX) BHOcATCA HaHHBIE O CMa3bIBAOIIEE-OXIAKIAOIICH
TEXHOJIOTMYECKOMN CPEJIC HA BBHINIOJIHAEMOU ONIEpaLlUH.

B «rene» OK uepenyrorcst CTpOKH €O CIyK€OHbIMU cuMBoOJaMu «O», «T» u
«P». B crpokax co ciaykeOHbIM CHUMBOJIOM «O» 3alMChIBAETCS COAEpKAHUE
nepexozaa. Bece nepexopl (OCHOBHBIE M BCLIOMOTaTeNIbHBIE) HYMEPYIOTCSl apaOCKUMHU

uudpamu 1, 2, 3 u 1.1.
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B crpoke co ciyxeOHbIM cUMBOJIOM «T» 3amuchIBarOTCS CBENEHUS O
TEXHOJIOTUYECKOM OCHACTKE B CJIEIYIOIIEH MOCIEI0BATEIbHOCTH:

1) NpUCTIOCOOICHUS;

2) BCIOMOTaTeJIbHbIA HHCTPYMEHT;

3) peXKyIIMH NHCTPYMEHT;

4) cpencTBa U3MEPEHUS.

B cTpoky co ciyxeOHbIM cUMBOJIOM «P» BHOCUTCS MH(pOpMaLIUs IO PEKUMaAM
pe3aHuss W JIaHHbIe, HEOOXOIWMBbIE [JII pacyeTa OCHOBHOIO BpEMEHH Ha
BeIToNIHAeMOM Tiepexone. Hampumep, Ilosumus 6 (L) — sTo pacuerHas mjiuHa
00paboTku; mo3uIus 8 (1) — Ynuciao paboyux XO/J0B.

Odopmaenue kapt 3ckuzoB (K9) nmpoussoautcs no I'OCT 3.1105-81. Ilepssrit
muct — 910 (Qopma 7, mociuenyroume Juctel — ¢dopma 7a. PaspaboTka
TEXHOJIOTHYECKOW omnepanuy OObIYHO HAYMHAETCS C pa3padOTKu U O(QOpMIIEHHS

OIICPAIITMOHHOI'O 3CKM3a Ha KapTC 9CKHU30B.
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PA3JEJI IV.OBIIUE ITPABUJIA O®OPMJIEHUSA KYPCOBBIX
ITPOEKTOB

4.1 OdopmiieHHEe TEKCTOBOI0 MaTepuaJia

IpudT — Times New Roman, pa3mep mpudra — 14, oayTOpHBINH HHTEPBA,
BbIpaBHMBaHME MO IupuHe. CTpaHHIBl JOHKHBI UMETh TOJSA (PEKOMEHIYEeMBbIE):
HmwxkHee — 2,0; BepxHee — 2; neBoe — 3; mpaBoe — 1,5. O0beM KypcoOBOTO MPOEKTA -
40-50 crpanun. Bce cTpaHuIlpl MpoeKTa MOHKHBI OBITH IMOACUUTAHBI, HAUYUHAS C
TUTYJIBHOTO JIMCTa W 3aKaHYWBas MOCIEAHUM TpuiiokeHueM. Hymeparms crpaHui
JOoJKHA OBITh CKBO3HAsl, HayWHas C BBEJCHUS MW 3aKaHYMBAs IOCJICIHUM
npuiokeHueM. Homep cTpaHHIlbl CTABUTCSA HA CEPEAMHE JINCTA HUKHETO TTOJIS.

Bech TekcT mpoekTa JOJKEH ObITh pa30MT Ha cOCTaBHbIE YacTH. Pa3OuBka
TEKCTa TIPOU3ZBOAUTCA JCJICHUEM €ro Ha pa3fenbl (IVIaBbl) M TOJPaA3IEIbl
(maparpadsi). B conepxanuu nmpoekTa He JOJKHO ObITh COBNaAeHUs (HOPMYIHUPOBOK
Ha3BaHMUS OJHOM M3 COCTABHBIX YacTe C Ha3BaHMEM caMoOW pabOThl, a TaKkKe
COBNaJCHUS Ha3BaHWU TiaB U maparpadoB. Haspanus pasnmenoB (rnaB)
noapaszaenoB (maparpadoB) TOJDKHBI OTpakaTb MX OCHOBHOE COJIEpKaHUE W
PacKpbIBaTh TEMY MPOEKTA.

[Ipn nenenum npoektsl Ha pazzaeinsl (rasel) (cormacHo ['OCT 2.105-95) ux
0003HAYalOT TMOPSAKOBBIMM HOMEpaMu — apaOCckumu LudpamMu 0e€3 TOUYKH M
3aMHUCHIBAIOT ¢ ab3arHoro oTcTymna. [Ipu HeoOxomuMocTu noapasens! (rmaparpadsl)
MOTYT JEIUTHCSA HA MyHKTH. HoMep MmyHKTa AOKEH COCTOSTh M3 HOMEPOB pasjerna
(rmaBbl), moapaszaena (maparpada) W TyHKTa, Pa3fei€HHBIX TouykamHu. B KoHIE
HOMepa paszjzena (moapaszena), MyHKTa (MOJIMYHKTa) TOUKY HE CTaBsT.

Ecnu pasnen (ryaa) wiam noapaszaen (maparpad) coOCTOUT U3 OJAHOTO MyHKTA,
OH Takxke HyMmepyetcs. IIyHKTBI mpu HEOOXOAMMOCTH, MOTYT OBITH pa3OUTHI Ha
MOJIMTYHKTHI, KOTOPBIE JOJKHBI UMETH TIOPSAKOBYIO HYMEPAIIHUIO B TIPEIeNiax KaxIa0ro
nyHkTa, Hanpumep: 4.2.1.1,4.2.1.2,42.1.3u 1. 1.

Kaxaplii MyHKT, MOAMYHKT M TIEPEUMCIICHHE 3alUCBhIBAIOT € a03alHOro

orctyna. Paznensl (rnmaBel), mojpasaensl (maparpadbl) JTOHKHBI UMETh 3arojIOBKH.
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[TyHKTBI, KaKk MpaBWJIO, 3aroJIOBKOB HE MMEIOT. HammeHoBaHme pasnesnioB (TiaB)
JOJDKHO OBITh KPAaTKMM W 3aIllUCHIBATBHCS B BUJE 3aroJIOBKOB (B KPAaCHYIO CTPOKY)
KUPHBIM IPUQPTOM, 0€3 MOJICPKUBAHUSA U O€3 TOUYKH B KOHIIEC. 3arOJOBKU JOJDKHBI
YETKO U KPaTKO OTpakaTh COACpKaHUE pa3/ieoB (TJIaB), mojapasaenos (maparpados),
MTyHKTOB.

Hymepamus cTpaHuI] OCHOBHOTO TEKCTa M MPWJIOKEHUH, BXOASAIINX B COCTaB
IIPOEKTa, IOJKHA OBITh CKBO3HASI.

B oCHOBHOW dYacTH TPOEKTa OJDKHBI TMPHUCYTCTBOBATH TAOJMITBI, CXEMBI,
rpauKy ¢ COOTBETCTBYIOIIMMH CChIIIKAMHU U KOMMEHTAPUSIMH.

B mpoekTe MOJKHBI TNPUMEHATHCS HAay4YHbIE M CIEIHMAJIbHBIE TEPMUHBI,
0003HAYEHUS U OTNPEICICHUS, YCTAHOBICHHBIE COOTBETCTBYIOIUMHE CTaHIApTaMH, a
IIPU UX OTCYTCTBUM — OOIICTIPUHSTHIC B CHCIMAIBHON U Hay4yHOU JuTeparype. Eciu
MpuHATa crienuduaeckas TEPMUHOJIOTHS, TO TEpe] CIIMCKOM JINTEPaTyphbl JOHKCH

OBITH MTEPEUYCHD MPUHATHIX TEPMUHOB C COOTBETCTBYIOIIMMH PA3bSICHCHUSIMHU.
4.2 OdopmiieHue HILTIOCTPAIUAT

Bce wmmocTpanuu, mNOMeEIaeMbleé B MPOEKT, JOJKHBI ObITh TIIATEIBHO
nofo0paHbl, SICHO M YETKO BBIMOJHEHbl. PUCYHKM W AMarpaMMbl JTOJKHBI UMETh
psIMOE OTHOIIIEHHUE K TEKCTY, 0€3 MUITHUX N300pakeHN U TaHHBIX, KOTOPHIC HUT/IC
He mnoscHsoTca. KonnuecTBo wiumocTpaluii B pabOTe/NMpOEKTe JOJIKHO OBITh
JOCTaTOYHBIM JJIi TOSICHEHHWs] U3JlaraeMoro Tekcra. Wiumoctpanuu —crienyer
pasMemniath Kak MOXKHO OMiKe K COOTBETCTBYIOIIMM dYacTsaM Tekcta. Ha Bce
WUTIOCTpAllMM  JTOJDKHBI OBITh CCBUIKM B TeKcTe Tmpoekra. HaummeHoBaHwus,

IPUBOAUMBIC B TCKCTC U HAa UIINTIOCTPpAlUAX, JOJIZKHBI OBITh OAMHAKOBBIMMU.

CchpllkM  Ha  WUTIOCTpAIlMU  pa3peliaercss IoMellath B CKOOKax B
COOTBETCTBYIOIIIEM MECTe TEKCTa, 0e3 ykazanust cu. (cMoTpu). CCBUIKM Ha paHee
YHOOMSIHYTBIE ~ WJITIOCTPAllMU  3alMCHIBAIOT, COKPAILIEHHBIM CIIOBOM  CMOMpU,
HAIPUMEp, CM. PUCYHOK 3.

Pa3memniaembie B TEKCTe WIUTIOCTPALMM CIIETyeT HYMEpOBaTh apaOCKUMU

nudpamu, Hanpumep: Pucynox 1, Pucymox 2 w T.n. JlomyckaeTcs HyMepoBaTh
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WUTIOCTPAllUK B Tpejenax pasfena (riaBbl). B aTom ciiydae HOMep WILTIOCTpalldd
JIOJIKEH COCTOSITh U3 HOMEpa pasjenia (TJ1aBbl) U MOPSIKOBOTO HOMEPA UILTIOCTPALIHH,
Hanpumep Pucynox 1.1.

Hannucu, 3arpoMokiarolive pPUCYHOK, YEPTEeXK WM CXEeMy, HE0O0XOIUMO

IIOMEILATh B TEKCTE WM MO WIUTFOCTPALUEH.
4.3 O0mue npasuJia npeacrapiaeHus Gpopmy.a

B ¢dopmynax wu ypaBHEHUSX YCJIOBHbIE OyKBEHHbIE OOO3HAYCHUS,
M300paKEHUsI WJIM 3HAKU JOJDKHBI COOTBETCTBOBATh OOO3HAUECHUSIM, MPUHSATHIM B
JIEUCTBYIOIUX TOCYAApCTBEHHBIX CTaHJIapTaXx. B Tekcre mepen 00O3HAUCHHEM
napamMeTpa JaroT €ro NOSICHEHUE, HAIPUMED:

Bpemennoe conpomuenenue paspuigy.

[Ipn HEOOXOIUMOCTH TNPUMEHEHHSI YCIOBHBIX O0O3HAUCHHH, HM300pakKeHHt
WU 3HAKOB, HE YCTAHOBJICHHBIX JICUCTBYIOIIMMH CTaHAApPTaMH, HX CJEAYeT
MOSICHSITh B TEKCTE UJIM B MEpeYHE 0003HAUCHUH.

@opMyJibl U YpaBHEHHUS pacIojaraloT Ha CEpEeIMHE CTPOKH, a CBA3BIBAIOIINE

uX clioBa (credosamenvho, omkyoa ¥ T.11.) — B Havajie cTpoku. Hampumep:

Q = 2mrv, (1)
Tak kak
_p o
Y=y T T
TO
2nrde
Q= e (2)
r

Jlnst ocHOBHBIX (OpMYyNT W YpaBHEHM, Ha KOTOpBIC JENAIOTCS CCBUIKH,
BBOJISIT CKBO3HYIO Hymepanuio apabckumu mudpamu. [Ipomexyrounsie Gopmyiisl u
ypaBHCHUS, TPUMEHSIEMBIC IS BBIBOJIAa OCHOBHBIX (OpPMYJ M YIOMHHAEMbIC B
TEKCTE, JOIMYCKAETCSI HyMEpPOBaTh CTPOYHBIMU OYKBAMU JATHHCKOTO I PYCCKOTO

andapuTa.
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Hymepauuto ¢opmMyn U ypaBHEHMH JOMYCKaeTCsl MPOU3BOAMTH B Ipejaeax
KaXJIOTO paszjiena JBOWHBIMU YHCIAMH, pa3JelIeHHBIMH TOUYKOH, 0003HAYaloUIMMU
HOMEp pa3liea W TOPSIKOBBIA HOMEp (hopMyIiel Wi ypaBHeHHs, Hampumep: (2.3),
(3.12) u t.1.

Homepa dbopMyn u ypaBHEHUH THIIYT B KPYIJIBIX CKOOKax y MpaBOro Kpas

CTpaHMIIBI HA YPOBHEHOPMYJIBI MU YPABHCHHUS.
IMPUMEP:
N = SHOCT/(]—I - Snepl);
rae N — KpuTHueckuii 00bEM BBIMTyCKa, IT.;
Shoer — TIOCTOSIHHBIE 3aTPaThl B C€0€CTOMMOCTH MpOoayKiuu, pyo; L — nmena
€JIMHULIBI U3J1eNusl, pyo;
Snepl — IEPEMEHHBIE 3aTPaThl HA OAHO U3JENNE, PYO.
[Tepenocel wacTu ¢GopMya Ha APYTYIO CTPOKY JOIMYCKAIOTCS Ha 3HAKax
paBEHCTBA, YMHOXKCHUS, CIIOKCHHS BBIYMTAHUS M Ha 3HaKaxX cooTHomeHus (>, <, <,

>). He mormyckaroTcsi mepeHoCH Py 3HaKe JeneHus (:).

[Topsinok U3n0KEeHUsI MAaTEMAaTUYECKUX YPABHEHUN TaKOM K€, KaK U (pOpMYyII.

4.4 Opopmiienne Tad ML

[Mudposoit maTepuain, kak mpaBuio, ohopMIsIOT B Buiae Tabnuil. Hazpanwue
TaOMUIBI JOJDKHO OTpaxkaTh €€ cojaepkaHue, ObITh TOUYHBIM U KpaTKuM. JIumb B
MOPSJIKE UCKITIOYEHHS TabJInila MOKET He UMETh Ha3BaHU.

Tabmuupl B mpeaenax BCeW 3alHMCKM HYMEpPYIOT apaOCckumu I1udpamu
CKBO3HOM HyMepaluen, rnepej KOTOPbIMU 3alKUChIBAIOT ¢I0BO Tabauya. Jlomyckaercs
HyMepoBaTh TaOJUIIBI B Mpejenax paszaena. B aToM ciydae HoMep TabIUIbl COCTOUT

U3 HOMEpa pasjiesa U MOpsIKOBOr0 HOMepa TaOJIMLIbI, pa3/ieIeHHbIX TOUKOM.

IMPUMEP:
Tabnuna 15 - [IpenensHbIe BETMYUHBI pa30poca yrioBOW CKOPOCTH aBTOMOOMIIEH, %
2
Kateropus asromo6ms B:(L)KOBoe YCKOpEHHE gBTOMOGI/mH Wy , M/Z‘
M 10 30 80
Mz, N1 10 20 60
Ms, N2 , N3 10 10 -
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Ha Bce Tabnuibl TOKHBI OBITh CCHUIKUA B TEKCTE, IIPU 3TOM CIIOBO TabIuIa B
TEKCTE MUILYT MOJHOCThIO, HAIPUMED: 8 mad.iuye 4.

Tabnuiry, B 3aBUCUMOCTH OT €€ pa3Mepa, MOMEIIAIOT MOJ TEKCTOM, B KOTOPOM
BIIEPBBIC JlaHa CChIJIKA HA HEe, WJIU Ha CJIeYIONIEH CTpaHUIlE, a MPU HEOOXOAUMOCTH,
B IpwiIokeHuu. Jlomyckaercs nmomemars Tabauily B0JIb CTOPOHBI JIUCTA.

Ecnu ctpoku nnm rpadsl TabIUIBI BBIXOIAT 32 (hOpMAaT CTPAHHULIBI, €€ JENAT Ha
YacTH, MOMeIas OJHY YacTh MOJ APYroi, MpPH 3TOM B KaXKJIOW YacTH TaOIMUIIbI
MOBTOPSIOT €€ IIANKYy U OOKOBUK.

[Ipn nepenoce Tabmuibl Ha JAPYroM JHCT (CTpaHUILy), IIANKy TaOIUIIbI
MOBTOPSIOT M HaJ HEHl ykasbIBalOT: [Ipodondicenue mabauyvl 5. Hazpanue TaOmuIbI
MOMENIAIOT TOJBKO HaJl IEPBOMYACTHIO TAOJIULIBI.

B rpadax Ttabnuiy He AOMycCKaeTcss MNPOBOAUTH JUATOHAIbHBIC JMHUU C
Pa3HOCKOM 3aroJ0BKOB BEPTUKAJIBHBIX TJIaB MO 00€ CTOPOHBI AUArOHAJIH.

OCHOBHBIE 3ar0JIOBKH CJIEIyET pacrojiaraTh B BEpXHEW YaCTH IIANKKU TaOJINLIbI
HaJ JOTOJHUTEIHHBIMH W TOJYMHEHHBIMH 3aroJIOBKaMu BEPTHKAJIbHBIX Tpad.
3aroyioBkM rpad, Kak MpaBHIIO, 3alUCHIBAIOT MAapajuIebHO CTpokaM TaOmuusl. [lpu
HEOOXOAMMOCTH JOIYCKAeTCs MEPIEHAUKYIISIPHOE PACIIOIOKEHHUE 3ar0JI0BKOB Tpad.

Bce crmoBa B 3arojioBkax M HaJMUCAX IIANKA U OOKOBUKA TAOJMIIBI MHUIITYT
MOJIHOCThIO, 0€3 cokpaileHuid. JlomyckaroTcs JuIb TE€ COKpAIlEHUs, KOTOpbIE
IPUHATHL B TEKCTE, KaK MPU YKCIIax, Tak U 0e3 Hux. Ciuegyer uzberarb rpoMO3KOTO
MOCTPOCHUST TAOJMI] C «MHOTOATaXKHOW» Imankoi. Bce 3aroioBku Hajo mucaTh IO
BO3MOKHOCTH IPOCTO U KPAaTKO.

Ecau B rpade Tabmumpl moMemieHbl 3HAYCHHS OJIHOM M TOM ke (pu3mueckoit
BEJIUYMHBI, TO OOO3HAUEHHWE EIUHMIIBI (PU3NYECKONM BEJIMYMHBI YKa3bIBAIOT B
3aroyioBke (1o/3arosoBke) 3Toil rpadpl. UucnoBble 3HaYEHUST BEIMYNH, OJJUHAKOBBIC
TS HECKOJIBKUX CTPOK, IOMYCKACTCs yKa3bIBaTh OJUH pa3 (cM. Tadmuisl 16;17).

Ta6numa 16 — [TapameTpsl cuCTEMBI

VYenosreninpoxon Dy, D L Ly Ly Macca, K,
B MM He OoJee
1 2 3 4 5 6
50 160 130 525 600 160
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Ta6muma 17 — ITapameTpsl CUCTEMBI

HomunansHoe N
Tumn uzonstopa manpsoxerue, B HomunanbsHbIl TOK,A
[THP-6/400 400
[THP-6/800 6 800
ITHP-6/900 900

[Ipumeuanue k Tabauue MOMENIAIOT Cpa3y IMOJ HEH, BBINOJIHAIOT KYpPCUBHBIM
mpU(TOM U COMPOBOXKAAIOT HAMMUCKHIO: «[Ipumeuanue k mabauye...» ¢ yKazaHuEeM

HOMEpA 3TOM TaOIHIIBI.

4.5 OdopmiieHne NpUJIOKEeHUM

B npunoxeHusx KypcoBOro NPOEKTa MOMEMIAIOT MAaTepual, AOHOJHSIONIUN
OCHOBHOMTEKCT.

[IpunoxeHussMu MOTYT OBITh:

rpauky, 1MarpaMMel;

TabmIbl 60JBIIOr0 popMmara,

CTaTUCTUYCCKHNEC NAaHHBIC,

doTorpadumu,

— TpoleccyaibHble (TEXHUUECKHE) JOKYMEHTBI U/WIK UX (parMeHTsl U T.11.

[Tpunoxkennss oQOPMIIAIOT Kak NPOAODKEHHWE OCHOBHOTO TEKCTa Ha
HOCEAYIOUUX JUCTAX UM B BUAE CAMOCTOSITEIBHOTO JOKYMEHTA.

B 0CHOBHOM TeKCTE Ha BCE MPUIIOKEHUS TOJIKHBI OBITh J1aHBI CCHUIKH.

[IpusnoxeHus pacrosiaraioT B IMOCJIEOBATEIHOCTU CCHIJIOK Ha HUX B TEKCTE.
Kaxxnoe npunokenne 10JKHO HAUMHATHCS ¢ HOBOTO JIMCTA (CTPaHMIIBI) C YKa3aHUEM
B MIPABOM BEPXHEM YTJIy CTPAHUIBI ClloBa [Ipunosicenue i HoMepa.

[Tpunoxenuss 00603Ha4aOT apadckumu OykBaMu. OO003HAUEHUE MPUIIOKEHHIM
PUMCKUMU TG paMH HE AOIMTYCKAEeTCs.

[Ipunoxenne AOHKHO UMETh 3aroJIOBOK, KOTOPBIN 3alHCHIBAIOT C MPOMUCHON

OYKBBI OTJICIBHON CTPOKOIA.

89



4.6 TpeOoBaHusl K JUHTBUCTHYECKOMY 0(pOPMJIEHHIO KYPCOBOI'0 MPOEKTA

KypcoBoii mpoeKT qomkKe OBITh HAITMCaH B JIOTUYECKOW MOCIIEIOBATEIIEHOCTH,
JIUTEepaTypHBIM sI3bIKOM. [lOBTOpHOE ymoTpebieHne OAHOTO U TOTO KE CJIOBa, €CIH
3TO BO3MOXHO, gomyctumo udepe3 50 — 100 crmoB. He momxkHBI yroTpeOIsIThCs Kak
M3JIAITHE TPOCTPAHHBIE W CJIOKHO IMOCTPOEHHBIC MPEIJIOKECHHSI, TaK U YPE3MEPHO
KpaTKue JakoHW4YHbIe (¢pa3bl, c1abo MeXTy coOoil CBsI3aHHBIC, AOIMYCKAIOIINe
JIBOMHBIE TOJIKOBAHUS H T. II.

[Ipn HanmmcaHWUU KypCOBOTO MPOEKTAa HE PEKOMEHAYETCS BECTH M3JI0KCHUE OT
NEPBOrO JIMIA €IWHCTBEHHOIO YHCIIA: «s HAOMIOAAD», «S CUUTAIO», «II0 MOEMY
MHEHUIO» U T. 1. KoppekTHee HCIOIb30BaTh MECTOMMEHHE «Mbl». JlomyckaroTcs
000pOTHI C COXpaHCHHUEM TIEPBOTO JIMIA MHOXKECTBEHHOTO YHCJA, B KOTOPBIX
UCKJIIOUAETCS MECTOMMEHUE «MbI», TO €CTh (hpasbl CTPOSATCA C YINOTPEeOJIECHUEM CIIOB
«HAOI0TaeM», «yCTaHABIMBAEM», «UMeeM». MOKHO HCITOJIh30BaTh BRIPAKCHUS «HA
HaIll B3TJISI», «TI0 HAIIEMy MHEHHUIO», OJHAKO MPEIIOYTHTEIILHEE BBIpAXaTh Ty XKe

MBICIIb B 0e3n4yHOM (popme, Harmpumep:

— U3yUeHUe nedazo2udecKo20 ONbIMa C8UOEemenbCmayen o mom, Ymo ...,

— HA 0CHOB€e 8bINOJIHEHHO20 AHANUZA MOJICHO YMBEPAHCOAMD ...,

— nposedenHble UCCIe008aHUsI NOOMEEPOUTU. ..,

— NpeocmasnAemcs yenecoooOpazHblM OMMemums,

— YCMAHOBIEHO, YMOo,

— Oenaemcst 861800 O...;

— cnedyem noOYepKHYmb, 8blOeIUMb,

— MOJCHO cOelamy 6618600 O MOM, YMO,

— HeobX00UMO paccmMompems, U3yuums, OONOJHUMD,

— 8 pabome paccmMampugaromcs, aHaIUUPYOmcs. .

[Ipy HamWcaHWM KypCOBOTO IPOEKTa HEOOXOIUMO TIOJIB30BATHCS SI3BIKOM
HAYYHOTO M3JIOKECHHS. 37€Ch MOTYT OBITh HCIIOJIb30BAaHBI CIEAYIOIIAE CJIOBA H
BBIPKCHUS:

" IOJ1 yKa3aHusa Ha IO0CJIICAO0BATCIBHOCTL PA3BHUTHUA MBICIIM W BPCMCHHYIO

90



COOTHCCCHHOCTD.

npesicoe 6ce2o, CHa4and, 8 NEPEYIo ouepeds,
80 — NEPBbvIX, 60 — BMOPLIX U M. O.;
3amem, oanee, 8 3aKaOUeHUe, UMAK, HAKOHeY,

00 cux nop, paHee, 8 NPeOLIOYWUX UCCAE008AHUAX, 00 HACMOAUE20

6peEMERU,

8 nociieonue 200bl, 0eCImuiemus,;

JUISL COTIOCTABJICHUS U IPOTHUBOIIOCTABIICHHUS:

00HAKO, 8 MO 8peMs KK, meM He MeHee, HO, Mecme C meM,

KaK..., maK u...;

C OOHOUL CIMOPOHDL ..., C OPY20LL CMOPOHbL, HE MOJIbKO ..., HO U;

no CPasHeHuro, 8 OMauyue, 8 NPOMUBONOJIONCHOCTIb,

JUISL YKa3aHUs Ha CJIEACTBUE, TPUINHHOCTD:

maxkum oopazom, ciedo8amenbHo, UMak, 8 Ce53uU ¢ IMUM;

omcrooa ciedyem, NOHAMHO, SICHO,

DMO NO360J15em CcOelamb 6bl800, 3AKII0YEHUE,

ceuoemenbCcmeyent, 20860pum, 0aem 803MONCHOCb,

8 pezybmame;

JUISL JIOTIOJTHEHUS U YTOUHCHUS:

NOMUMO 2MO20, KpOoMe MOo20, MAaKice U, Hapsaoy C..., 8 YACMHOCMIU,
2NIABHBIM 00PA30M, OCODEHHO, UMEHHO,

JUTSL WUUTFOCTPAIMU CKa3aHHOTO:

Hanpumep, max;

NPOUNLTIOCIPUPYEM CKA3AHHOEe CLeOVIOWUM NPUMEPOM, NPUBedem npumep;
noomeepaicoeHuem 8vlude CKA3AHHO20 ABNAeMC

AJI1 CCBIJIKM Ha MPCALIAYIINME BbICKA3bIBAHWA, MHCHHW A, UCCIICAOBAHNA U T.1.:

ObLIO YCMAHOBNIEHO, PACCMOMPEHO, BbIABIEHO, NPOAHAIUSUPOBAHO,
KaK 2080PUNIOCb, OMMeYANoCh, NOOYEPKUBALOCD,
AHANO2UYHBLU, NOOOOHDBLU, UOEHMUYHBLI AHAIU3, PEe3YAbman,

no muenuio X, kak ommevuaem X, coenacno meopuu X;
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= IS BBEJCHHS HOBOW MH(OPMAITUH:

— paccmompum ciedyroujue cyuau, OONOJHUmMelbHble NpUMepbl;

— nepetioem K paccmMompenuio, AHau3y, ONUCAHUIO;

— 0CMAHOBUMCS Dolee 0emanbHo Hd...,

—  CeOYIOWUM 80NPOCOM SBTISICMCSL ...,

— euje 0OHUM BANCHEUUUM ACNEKMOM U3YHAeMOot NPoOaeMbl AGTIAEMCH ...,
= JUIS BBIPQKCHUS JIOTHUCCKHUX CBSI3EH MEX Ty YacTSIMU BBICKA3BIBAHHUS
— KaK NoKa3ajl AHaau3, Kax oOvllo CKazaHo eviule;

— HA OCHOBAHUU NOJYHYEHHBIX OAHHBIX,

— nposedeHHoe UCCNed08anue N03680Jem COelams 8bl800;

— peslomMupysi CKa3anHoe;

— oanvHeluue nepcnekmuesl UCCNIe008AHUS CBA3AHDI C....

[lucbmenHass peub TpeOyeT HCIOJIb30BAaHUSI B TEKCTE€ OOJIBIIOTO YHCIIA
Pa3BEpHYTHIX  TPEIJIOKCHUN,  BKIIOYAIOMIMX  MPUIATOYHBIE  MPEIOKCHUS,
IPUYACTHBIE U JIECTPUYACTHBIE 000POTHL. B CBS3M € 3TUM 4YacTO yHMOTPEOISIOTCS
COCTaBHBIC MMOAYMHHATEIHLHBIE COFO3bI M KITHIIIE:

— NOCKOAbKY, O11a200apsi MOMY Ymo, 8 COOMEEMCMBUU C...;

— 8 C6A3U, 8 pe3yibmame;

— Npu ycnosuu, 4mo, HeCMOmps Ha...;

— Haps0y c..., 6 meyewue, 8 xooe, No mepe.

Heobxoaumo ompenenuTs OCHOBHBIC MOHSATHSA MO TEME UCCIEIOBAaHUS, YTOObBI
UCIIOJIb30BAaHUE WX B TEKCTE KYPCOBOTO MPOEKTa OBLIO OHO3HAYHBIM. JTO O3HAYACT:
TO WIA WHOE TOHSTHE, KOTOPOE PAa3HBIMH YUYEHBIMH MOXKET TPaKTOBAThCS IIO-
pa3HOMY, JOJKHO BO BCEM TEKCTE JaHHOW paOOThI OT Hadaja JI0 KOHIIA HMETh JIUIIIb
OJTHO, YE€TKO OTPEICICHHOES aBTOPOM KYPCOBOH PabOThI 3HAUCHHE.

B xypcoBOoM mpoeKTe TOJKHO OBITH COOJIIOICHO €AMHCTBO CTHIIS U3JIOKCHUS,
obecnieyeHa opdorpaduueckasi, CHHTaAKCUYEeCKasi U CTHJIMCTUYECKAass TPAaMOTHOCTh B

COOTBCTCTBHUU C HOpMaMH COBPEMCHHOTI'O PYCCKOTO A3bIKA.
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INPUJIOKXEHUE b

Kapra onenuBanus BoIyCKHOM KBaIn(pUKaMOHHON padoThl

®.N.0. crynenra
I'pynna
CnenuaabHoCTh: 15.02.16 TexHo10rMsi MAINMHOCTPOEHHUS
KBanupukauus: TeXHUK-TEXHOJIOT

BecoBoii | daxr.
[TokazaTenu u KpUTEpUU OIICHUBAHMS banner | koaddu | kon-Bo
HUeHT | 0aioB

Ne
/o

Cmpyxkmypa BKP

Crpyktypa BKP cooTBeTcTBYyeT 3a/1aHN1I0, B HATHYUU BCE
TpebyeMble pa3aebl

Crpykrypa BKP cooTBeTcTBYeT 331aHHUI0, OTCYTCTBYET OAMH pa3ien
U3 TpeOyeMbIX

Crpykrypa BKP He cooTBeTCTBYET 33aJaHHIO, OTCYTCTBYET
HECKOJIBKO pa3/eiioB

Coomeemcmeue cooepoicanuss BKP meme, yenu u 3a0avam

ITonHoOE cooTBETCTBHE 3

YacTUYHOE HECOOTBETCTBUE 2 2

Huzkas creneHb COOTBETCTBUS 1

Honnoma PAacKpvlmus nmembvl

Tema PacCKpbITa MMOJHOCTBIO, ITIPUBCACHBI HCO6XO,Z[I/IMLIC IOACHCHMUAA,
APTYMCHTBI, CICJIaHbl BBIBOABI

Tema packpsITa OJHOCTBIO, OJIHAKO IIPUBEIEHBI HE BCE
HE0OXO0JUMbIE MOSICHEHUS U (MJIN) apTryMEHTBI

Tema packpbiTa YaCTUYHO, HET HEOOXOIUMBIX TTOSICHEHUH U (UITH)
apryMEHTOB, HE CJIEJIaHbl BBIBOABI IO paboTe

Jloeuxa uznoxcenus mamepuanra BKP

Bce CTPYKTYPHBIC 3JICMCHTBI pa60TBI JIOTUYHO OPraHnu30BaHbI B
CUCTEMY, ITPOCIICIKUBACTCS JIOTUKA B PACKPBITHUU TCMbI

Bce CTPYKTYPHBIC 3JICMCHTBI pa60TBI JIOTUYHO OPraHnu30BaHbI B
CUCTEMY, JIOTYKA B PACKPBITHU TEMbI HACTUYHO HApYyIICHA

CTpyKTypHBIE 3JIEMEHTHI pPa0OTHI Ha CBS3aHbI MEX1y 000, HET
JIOTUKU B PACKPBITUH TEMBbI

Coobnroenue mpebosanuti ' OCT k ogpopmnenuro 113

Tpeb6oanust [OCT coO:roeHbI TOTHOCTHIO 3

Nmerorcsa HesHaunrtenbpuble oTKIIOHeHUs oT [[OCT 2 2

Ectb cymectBennsie Hapyuenus tpedosanuii [OCT 1
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Cooepoicanue u ogpopmnenue epaguueckoi wacmu BKP

CootBerctBHe rpadudeckoi yactu coaepkannio BKP u cobmonenne
tpeboBanuii 'OCT k opopmieHHIO YepTexei

CootBerctBHe rpaduyeckoi yactu coaepkanuio BKP, nmeroT mecto
HEe3HaYUTeNbHbIe OTKIOHEHUs oT TpeboBanuii [[OCT x opopmiteHHIO 2
yepTexen

YacTuuHOE COOTBETCTBUE rpaduieckoit yactu conepxkanuto BKP,
uMerT Mecto Hapymenus TpedoBanuii 'OCT k odopmiteHHnro 1
yeprexen

Cmenenv camocmosimenvrocmu cmyoeuma npu evinoneruu BKP

CryzaeHT caMOoCTOSTENbHO BbINOIHAT 3aanue kK BKP B ctporom
COOTBETCTBUM € I'pa)IKOM IPOEKTUPOBAHUS

7 | Crynent Bbinoiss 3aganue BKP B coTpyiHudecTBe ¢ pyKOBOJUTEIEM,
TpeOOoBaIACh JOMOTHUTEIbHAS KOHCYJIBTALUS IO OTACIBHBIM BOIIpocam | 2 3
3aJjaHus, TpadUK MPOSKTUPOBAHKS B OCHOBHOM COOJTIOIAIICS

CaMOCTOSTEIIEHOCTD CTYACHTA HU3Kas, pa60Ta BCJ1aCh TOJBKO I10

yKa3aHUSM PYKOBOJUTEIS, rpaduK HE COOTHOAAICS. !
Jluunwlii 6xk1a0 cmyodenma 6 packpvimue npooiem u paspabomxy
NPeONOIHCEHUT NO UX PEUUEHUTO
g |BeIcoknii 3
Cpennuit 2 2
Hu3zknii 1
MakcuManbHbIH Oa o4
Wrorossrii 6ann
9 Jononnumenvuwiii bann 3a npaxkmudeckyto wacms BKP (1-3 6annos)
ToroBelit Oaut
OneHka
Ilepesoo bannos 6 oyenxy: 50- 57 — «5»; 42 - 49 — «4»,; 36 - 41 — «3».
Ecnu nabpano 35 u menee 6annos, paboma e oyeHU8aemcs.
PykxoBonutens / /
Brimycknas kBanudukaimonHas pabora K 3alUTE.
nomyiieHa (He JOoImyIeHa)
PykoBonutens BKP / /

« » 2022 r.
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IMPUJIOKEHUE B

MunucrepcTBo 00pa3oBanus 1 Hayku YensiOnHCcKoi 00macTi
I'ocynapcTBeHHOE OroKeTHOE PO(hecCHOHAIbHOE 00Pa30BaTENbHOE YUPEXKICHUE
«lOHO-Ypanbckuii rocy1apcTBEeHHbINH TEXHHYECKHI KOJLJIeIA»

JOITYIIEHO K 3AILIUTE

3am. nupexTopa no YBP
Pomnonos C.JI.

(bammmmst)

(momuce)

(mara)

3AIIMILIEHO

Iporokoa I'DK Ne
Hpencenareanr 'K

(mOMKHOCTB, MECTO PabOTHI)

(monmnucek, hamuims)

(mara)

(Tema mpoexra)

IlosicHuTeIbHASA 3aNMUCKA K AUIUVIOMHOMY IPOEKTY

COI'TTACOBAHO

PykoBoaurenn

(mOIKHOCTB, MECTO PabOTHI)

(nmoamucek, paMums)

(mara)

Peunenient

(mOIDKHOCTB, MeCcTO PabOTHI)

(monnucs, hamuims)

(mara)

HopmoxonTpoJiep

(mOIKHOCTB, MeCcTO PabOTHI)

(monnucs, hamums)

(mara)

(obo3HaUYEHME TOKYMEHTA)

KOHch'II)TaHTBI:

(ROKHOCTB, MECTO PabOTHI)

(nmoamuce, paMums)

(mata)

(BOKHOCTB, MECTO PabOTHI)

(nmoamuce, paMums)

(mata)

(OIKHOCTB, MECTO paboTHI)

(noanucs, paMunms)

(mata)

PaszpaGoran
CTyaeHT rpynnsl

(nmoamucek, paMums)

(mata)
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