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AKT COI'JTACOBAHUA

Ha METOANYECKHE PEKOMEHIALIMU 110 BBINOJIHEHUIO KypCOBOIO ITPOEKTa
JUIs CIIELUAIbHOCTU
15.02.16 TexHonorus MamimHOCTPOCHUS, paspadboTannsie npenoaasarenaem OYpl' TK
YennoseiM C.A.

MeTtonuueckre pEKOMEHAAIMM IO  BBIIOJHEHHIO KYpPCOBOIO  IPOEKTa
COCTaBJICHbl B COOTBETCTBUHU C Iporpammoil npodeccuonanbuoro moayis [IM.O1
«Pa3paboTka TEXHOIOTUYECKUX MPOLIECCOB U3TOTOBJICHUS ACTalICH MAIlIUH.

Meronuueckue pEeKOMEHJAUMU K KypCOBOMY IIPOEKTY HMMEKT EIUHYIO
CTPYKTYpY: LI€JU, 00II1e MOJO0KEHUS, X0 pabOThl, pEKOMEHIALUU K 0POPMIIEHHUIO,
CIIPaBOYHBIE JAHHBIE, CCHUIKM Ha JUTEPATypy. Tema MpOeKTOB ompeaeneHa UCXos
U3 COJEpPKaHMUs MEXIUCHMIUIMHAPHOrO Kypca «TexHosormdyeckuil mpouecc Hu
TEXHOJIOTHYECKasi JOKyMEHTaIMs 1Mo 00pabOTKe 3aroTOBOK C MPUMEHEHUEM CHCTEM
aBTOMATU3UPOBAHHOTO  NPOCKTHUPOBAHUS» W  HalpaBieHa Ha  yLIyOJIeHHe
TEOPETUYECKUX 3HAHUM W (HOPMHUpPOBAHHUE YMEHUH pa3palaThiBaTh palMOHATIbHBIC
TEXHOJIOTUYECKHUE PEKUMBI U3TOTOBJIEHHS OTIUBOK.

MeTronuueckue pPEKOMEHAAMM IO  BBIIOJHEHHIO KYpCOBOIO  IPOEKTa
colepKaT MOoAPOOHOE oOmHCaHWe JEWCTBUM CTYIEHTOB MAJIA HAMMCaHUS DPA3ZeiioB
MOSICHUTEIBHOM 3alMUCKU TPOEKTa W BBIIIOJHEHHS YepTexeil, o0ecrneynBaroT
BO3MOXHOCTh CaMOCTOSATEJIBHOTO, KAY€CTBEHHOIO M CBOEBPEMEHHOT'O BBIIIOJHEHHUS
3a/laHHsl HA KypCOBO€ MPOEKTUPOBAHUE.

Meronnueckue pPEKOMEHJalun COOTBETCTBYIOT TpeOOBaHUSIM,
MPEABSBISIEMBIM K TaKOTO poOJa METOAMYECKOW TPOAYKIIMH, W MOTYT OBITh
PEKOMEHJIOBaHbl K MCMOJb30BAHUIO B 00pa30BaTEIbHOM IPOIIECCE MO MOJATOTOBKE

TEXHUKOB 10 cnenuanbHocTh 15.02.16 TexHonorus MaltmHOCTPOCHHUS.

I'enepanbhbiil gupexrop OO0 «HU3AT»
I'opnees Cepreit Bnagumupouy
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INOACHUTEJIBHASA 3AIINCKA

Meroguyeckue pEeKOMEHAAMU MO BBITOJIHEHUIO KYpCOBOIO IIPOEKTA IO
I[IM.01 «Pa3paboTka TEXHOJOTUYECKUX MPOLECCOB U3TOTOBIICHUS JETANECH MAIlUH,
MJK. 01.01 «Pa3paboTka TEXHOJOTMYECKUX MPOILIECCOB M3TOTOBJICHHS JIeTalied B
METaUI000padaThIBAIONINX IMPOU3BOJCTBAX, B TOM UHCIE C TPUMCHCHHEM
aBTOMATU3UPOBAHHOTO TMPOEKTUPOBAHUS» MPEAHA3HAUYCHBI ISl OOyYarOlIUXCs IO
crennasibHOCTH 15.02.16 TexHOMOTHS MaTMHOCTPOCHUS.

Beimonnenne  kypcoBoro mpoekta mo MJK. 01.01 «Pa3pabotka
TEXHOJIOTUYECKUX TPOIIECCOB M3TOTOBJICHUS JAeTalled B METaLI000pabdaThIBAIOLIUX
IpPOU3BOJCTBAX, B TOM YHCJIE€ C TPUMEHEHUEM aABTOMATU3UPOBAHHOIO
MPOEKTUPOBAHUS» OCYILECTBIISIETCS B COOTBETCTBUU C YUEOHBIM IJIaHOM Ha3BaHHOMU
CIEHHAIBHOCTH U SBJISIETCA BAXKHBIM 3TAllOM B CUCTEME MOJATOTOBKU CHEIUATIUCTOB
cpeaHero 3BeHa. KypcoBoe MNpPOEKTUPOBAHUE CIYXKUT CPEICTBOM YTITyOJICHUS
TEOPETUUYECKUX 3HAHUN W TPAKTUYECKUX YMEHUH, a TaKXKE SBISCTCS OJHOM U3
OCHOBHBIX ()OpPM KOHTPOJISI YPOBHSI 3HAHUN U YMEHHM CTYJCHTOB.

B mnporecce KypcoBOro mnpoOEKTUPOBAHUS CTYJEHTHI peEIIaloT 3aJayH,
TEOPETUYECKOU U TPAKTUYECKON HAIIPABIECHHOCTH.

[{es1b10 KypCOBOTO MPOEKTA SIBJIACTCSA:

1. cucrtemaruzanusi ¥ 3aKperyieHUE TMOTYUYCHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHUU M0 JUCHHUILINHE;

2. yrayOJieHHe TEOPETUYECKUX 3HAHUM B COOTBETCTBHUU C TEMOH KypCOBOI
paboTHI;

3. popmupoBaHue yMEHUIN MPUMEHSATHh TEOPETHUUECCKUE 3HAHUS MPHU PEIICHUH
MOCTaBJICHHBIX BOIIPOCOB;

4. dopMupoBaHWE YMEHUN WCIOJIB30BaTh CIPABOYHYI0, HOPMATHBHYIO U
TEXHUYECKYIO JIUTEPATYPY;

5. pa3BUTHE TBOPUYECKON MHUIMATUBBI, CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH
Y OPTaHU30BAHHOCTH;

6. MOArOTOBKA K AUIUIOMHOMY IPOEKTUPOBAHUIO.

B mporecce KypcoBOro MpOEKTUPOBAHMS CTYAEHT JAOJDKEH MNpPUOOpECTH U
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3aKpPENUTh HABBIKU:

- paboTHI CO CIIEUATBHON IUTEpaTypoii;

- cHUcTeMaTH3aluu, 0000IIeHHs W aHalu3a MNpoQecCHOHATBHO-3HAYUMON
uHpopManmy;

-BBITIOJIHEHUS PaCUETOB;

- (hopMyHpoBaHUS BHIBOJOB U MPEITIOKEHHI.

KypcoBoe mnpoektupoBanue crnocoocTByer GOpMHpPOBAaHHIO OOMUX U
npodeccHOHaTbHBIX KOMIIETCHIIUN:

OK O01. BsiOupats cnocoObl pemieHust 3amad  NpodeccruoHaIbLHOM
A€ TeIbHOCTH, IPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBiATh MOUCK, AHAIW3 M HHTEPHpETAl0 HHGOpMAaIHH,
HEOOXOAMMOM i1 BBIIOJTHEHUS 33124 PO ECCUOHATIBHON AESITENbHOCTH.

OK 03. IlnanupoBaTh U peanu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE U
JMYHOCTHOE Pa3BUTHE

OK 04. PabGotarh B KOJUIEKTUBE U KOMaH/e, YOPEKTUBHO B3aMMOJICHCTBOBATH
C KOJIJIETaMH, pyKOBOJICTBOM, KIIMEHTaM

OK 05. OcymecTBiasiTh yCTHYI0O W IHCbMEHHYIHO KOMMYHHUKAIMIO Ha
rOCy/IapCTBEHHOM S3BIKE C YYE€TOM OCOOEHHOCTEH COIMATbHOTO M KYJIBTYPHOTO
KOHTEKCTa

OK 06. [IposBasATH IrPaXXJaHCKO-TIATPUOTHYECKYIO MTO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE TIOBEJEHHWE HA OCHOBE  OOIIEYEIIOBEYECKUX
LEHHOCTEH, MPUMEHSATh CTAHIaPThl aHTUKOPPYIIIMOHHOTO MOBEICHUS

OK 07. ConelicTBOBaTh COXPaHEHUIO OKpY>Karolen cpenpbl,
pecypcocbepexennto, 3h(PEKTUBHO AEMCTBOBATH B UPE3BBIYANHBIX CUTYAIUSIX

OK 08. Ucnonp3oBath cpeacTBa (PU3NUECKON KYyJIbTYpbl ISl COXPAHEHUS H
YKpeIUIEHUs] 3[I0pOBbS B  Tporecce MNpoPEecCHOHANBHON  ACSITEIbHOCTH U
nojJiep>kaHre HEOOXOUMOT0 YPOBHS (DU3MUECKOUN MOArOTOBICHHOCTH

OK 09. Hcnonp3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTMH B MPOQPECCHOHATBHON
NEeSTETBHOCTH.

OK 10. TIlomws3oBatbcst  mpodeCCHOHANBHOW  JOKyMEHTAIlMed  Ha



roCyJIapCTBEHHOM ¥ MHOCTPAHHOM $I3BIKE.

[IK 1.1. [InanupoBaTh NpOIECC BBHIMOJHEHUS CBOEH pabOThI Ha OCHOBE
3a/laHdsl TEXHOJIOra II€Xa WM Yy4YacTKa B COOTBETCTBUU C IPOU3BOJACTBEHHBIMU
3a1a4aMu 110 U3TOTOBJICHUIO JIETAJICH.

[IK 1.2. OcymecTBasTh cOOp, CHCTEMATH3AIMI0 W aHAIN3 WHPOPMAIUHA IS
BBIOOpA ONTHUMAJIBHBIX TEXHOJIOTHUECKUX PEIICHUH, B TOM YKCIe albTepHATHUBHBIX B
COOTBETCTBUM C TPHUHATHIM IPOLIECCOM  BBINOJHEHUS CBOEH paboThl 1O
W3TOTOBJICHUIO JETAJIEMN.

[1K 1.3. Pa3paOaTeiBaTh TEXHOJOTMUECKYIO IJOKYMEHTAIUMI0 1O 00paboTke
3arOTOBOK Ha OCHOBE KOHCTPYKTOPCKOW JOKYMEHTAlMM B paMKax CBOEH
KOMIIETEHIIMM B COOTBETCTBUU C HOPMATUBHBIMU TPEOOBAHHUSIMH, B TOM YHUCIE C
UCII0JIb30BAaHUEM CHUCTEM aBTOMATU3HPOBAHHOTO IPOCKTUPOBAHMUSI.

[IK 1.4. OcymecTBiATh BBINOJHEHUE PACUETOB NApPaMETPOB MEXaHHUYECKOMN
0o0pabOTKM ¥ aJJUTUBHOTO TPOU3BOJCTBA B COOTBETCTBHUM C MPHUHITHIM
TEXHOJIOTMYECKHUM IMPOLIECCOM COIIACHO HOPMATHUBHBIM TPEOOBAaHUSIM, B TOM UHUCIIE C
MCIIOJIb30BAaHUEM CHUCTEM aBTOMATU3HPOBAHHOTO TPOECKTUPOBAHMUSI.

[TK 1.5. OcyiiecTBasTh M0100p KOHCTPYKTUBHOTO MCIIOJHEHUS HHCTPYMEHTA,
MaTepuaoB PEXyIIed YacTh MHCTPYMEHTA, TEXHOJOTMYECKUX MPUCTIOCOOJICHUN U
000py10BaHUsI B COOTBETCTBUM C BHIOPAHHBIM TEXHOJOTMYECKUM PELIEHUEM, B TOM
YHCJIE C UCIIOJIB30BAHUEM CUCTEM aBTOMATU3HUPOBAHHOTO IPOEKTUPOBAHHUS.

[IK 1.6. OdopmiiaATh MapuIpyTHBIE U ONEPALMOHHBIE TEXHOJIOTUYECKUE KApPThI
JUTSL U3TOTOBJIEHUS JIETalel HA MEXaHU3UPOBAHHBIX YYACTKAX MAIIMHOCTPOUTEBHBIX
IIPOU3BOJACTB, B TOM YHUCJIE C HCIOIb30BAHHEM CHCTEM ABTOMATHU3UPOBAHHOIO
POEKTUPOBAHMUSI.

[1K 1.9. Oprann3oBbIBaTh 3KCIUTyaTallUI0 TEXHOJOTHUYECKUX MPUCTIOCOOICHHIA
B COOTBETCTBMM C 33Ja4yaMM M YCJIOBHSIMH TEXHOJOTMYECKOIrO Ipoliecca
MEXaHUYEeCKON 00pabOTKU 3aroTOBOK /WM aJAUTUBHOTO IPOU3BOJCTBA COOOPA3HO
C TpeOOBaHMUAMU TEXHOJIOTMUECKON JOKYMEHTAlMM W pPEaJbHBIMU YCIOBUSMHU
TEXHOJIOTUYECKOTO TpolLiecca.

[IK 1.10. Pa3pabarpiBaTh MNIaHUPOBKU YYACTKOB MEXAHUYECKUX IIEXOB



MaIllMHOCTPOUTENBHBIX MPOU3BOJACTB B COOTBETCTBHUM C IPOU3BOACTBEHHBIMU
3aJla4yaMi, B TOM YHCJIE C HCHOJb30BAHUEM CHUCTEM aBTOMATH3UPOBAHHOIO
MPOEKTUPOBAHMS.

KypcoBoe mnpoektupoBaHue crnocoOCTByeT (QOPMUPOBAHUIO JIMUHOCTHBIX
pPEe3yJIbTATOB:

JP 4. ChopMHUpOBaHHOCTE ~ MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO
Ha Juajore KyJbTyp, a TakXke pa3audHbix (opM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHHE CBOErO MECTa B MOJHUKYJIbTYPHOM

JIP 7. HaBpiku coOTpyaHMYECTBA CO CBEPCTHUKAMH, AETbMH MJIAJLIETO
BO3pacTa, B3pOCIBIMU B 00pa3oBaTelIbHOM, OOIIECTBEHHO TMOJIE3HOM, Yy4eOHO-
UCCIIE0BATEIbCKOM, MPOEKTHOM U APYTUX BUAAX IESITEIBHOCTH

JIP 9. TortoBHOCT W CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHUCJE
caMOoOOpa30BaHMIO, HA NPOTSHKEHUU BCEM JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEMPEPHIBHOMY O00pa30BaHUIO0 KaK YCJIOBHUIO YCHEIIHONW NpodecCuoHaIbHOU U
00111eCTBEHHOM JEeATETLHOCTH

JIP 13. OcoszHannbiii BbIOOp Oynymield mnpodeccud W BO3MOMKHOCTEH
peanu3aiuu COOCTBEHHBIX JKM3HEHHBIX IJIAHOB, OTHOIICHHE K MPOoQecCHOHATbHON
NEATEeIbHOCTH KaK BO3MOXXHOCTH YYacTUsSl B PELICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIeM

JIP 15. OtBercTBEeHHOE OTHOIIEHHME K CO3JAaHUIO CEMBHM HAa OCHOBE
OCO3HAHHOTO MPUHSATHS LIECHHOCTEW CEMEMHON KU3HU

JIP 17. CopneiicTBytomTH# OIIEPKAHUIO TIPECTUXKA CBOEH TIpodeccun, OTpaciu
1 00pa30BaTeIbHON OpraHU3aIuy.

Temoi KypCcOBOTO ITPOEKTA SABJISIETCSL:

«Pa3paboTka TEXHOJOTHUUECKOTO Mpoliecca 00pabOTKU ACTaM.

BapuaTuBHOCTh KypCOBBIX IPOEKTOB JIOCTUTAETCS 3a CYET pa3pabdOTKu
TEXHOJIOTUYECKOTO Ipolecca 00padOTKH pa3auyHbIX BUIOB JI€TaJEN.

BrinonHeHne KypcoBOro npoeKTa MpearnoiaaracT KOHCYJIbTalMOHHYIO TOMOIIb

CO CTOPOHBI NpenojaBaTeNss M TBOPYECKYIO IPOPabOTKY CTYAEHTOM pa3lenoB



KYpPCOBOTI'O IPOEKTA.

Oprasuzanuio Mo3TaIHOrO BBIOJIHEHUS MTPOEKTA U KOHTPOJIb HAJ XOAOM €ro
BBITIOJTHEHHSI OCYIIECTBIISICT IMpernojaBaTesib, KOTOPbIM pa3pabaTbiBaeT 3alaHus Ha
KOKIBIA 3Tal  KypcOBOIO TNPOEKTUpoBaHWs. Ha opraHu3almuoHHOM JTare
pacupenessioTcsl TEMbl KYypCOBBIX MPOEKTOB, JOBOJIATCS /10 CBEIEHHUSA CTYIEHTOB
TpeOOBaHMsI, KOTOPBIX CIEAYET NMPUAEPKUBATHCS MPU UX PACKPBITUH, COOOIAIOTCS
UCXOJHBIE JIaHHbIC, PEKOMEHJlyeMasi JMTeparTypa, YCTaHABIMBAIOTCS OObBEMbI

padoTHI.



PA3JIEJI |. TPEBOBAHUA K COAEP KAHUIO KYPCOBOI'O
ITPOEKTA

KypcoBoil mpoeKkT COCTOUT U3 MOSICHUTEIBHON 3alMCKU U Tpaduueckoil yacTu
ConeprkaHre MOSICHUTEIbLHOM 3aNMCKH:

BBEJIEHUE

1. TEXHOJIOTUYECKAA YACTb

1.1 Omnwucanue neranau, aHAIU3 KOHCTPYKIIMHA U TEXHUYECKUX TPeOOBaHUI
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
neTanu
1.6 Bp160p OCHOBHOTO TEXHOJIOTHUYECKOTO 000PYI0BAHUS
1.7 BriOop cTaHIapTU3MPOBAHHONM TEXHOJIOTMYECKOW OCHACTKU
1.8 BwiOop pexyiiero uHCTpyMeHTa
1.9 Br160p METOI0B KOHTPOJIS
1.10 Pacuer pexxrMOB pe3aHusi U HOPM BpEMEHU
2. KOHCTPYKTOPCKASA YACTD
2.1 Bb1bop u onucanue npucrnocoOIeHus
2.2 Pa3paboTka uepTexa 00IIero Byja MprucriocoOIeHus
2.3 BbIOOp U3MepUTEIBHOTO YCTPOICTBA
3AKJIFOYEHUE
CIIMCOK UCITOJIb3YEMOM JIUTEPATYPHI
[Tpunoxenus
OO0BEM MOSICHUTETHLHOM 3aNTUCKH HE MoJDKeH npeBbimath 40 — 50 cTpaHwuil.
I'paduueckasi 4YacTb KypCcOBOIO TMPOEKTAa COCTOMT U3 4 ueprexen,
BBITIOJTHEHHBIX Ha 4epTExHON Oymare ¢opmarta A2, Al
- pabounii yeptéx neranu - 1 auct popmara Al unu A2;
- utakat KM — 1 nuct dpopmara Al

- yepTex npucnocobnenus- 1 auct popmara Al.
9



1.1 Pa3paboTka BBeeHUs

Bo BBenenun ciegyer 000OCHOBATh aKTyaJbHOCTh TEMbI KypCOBOTO MPOEKTA,
PACKPBITh €€ TEOPETHUECKYIO M MPAKTHYECKYI0 3HAYUMOCTh, CHOPMYITHUPOBATH 1IN
u 3amaun  npoekta (Ilpunoxenwe B), onpenenuts 0OBEKT U OpEeaAMET
MIPOCKTUPOBAHMUSI, 3aa91 TPOCKTUPOBAHHS.

Bo BeaeHun Takke ONMCHIBAETCS TEOPETUUYECKHUM ACIEKT PACCMAaTPUBAEMOM B
paMKax KypCOBOTO TMPOEKTHUPOBAaHMs TMpoOjemMbl. B 3Toil cBsi3M HE0OX0aAUMO
MPOaHAIU3UPOBATh PA3JIMYHbIE TOYKU 3PEHUS, UMEIOIIUECS IO JaHHOW Mpoldieme,
OMHPAsCh HA IOCTOBEPHbIE MH(HOPMAIIMOHHBIE UCTOYHUKH.

AxmyanvbHocms  uccredosanuss  (moyeMy — 3TO  CIEIyeT  HU3ydarb?)
paccMaTpuBaeTcsl € TMO3WIMN  COUMAIBHOM, SKOHOMHYECKOW U MPAKTUYECKOU
3HaUUMOCTU. [Ipy OOOCHOBaHMM AaKTyaJIbHOCTH HEOOXOIUMO PACKPBITH CYTh
uccieryeMon mpoOJieMbl U TTOKa3aTh CTETEHb €€ MPOpadO0TaHHOCTH.

Llenv npoexmuposanus (Kakol pe3yapTar OyJaeT TMOJIydeH) JOJDKHA
3aKJII0YAThCS B PEIICHUU CIIeAyeMOM MpoOJIeMbl TyTEM €€ aHaju3a U MPaKTUYECKON
peanuzauuu. L{ens Bcerna HamnpaieHa Ha OOBEKT.

Obvexm uccnedosanus (4To OyIeT UCCIENOBAThCS?) TpeanonaraeT padoTy c
nousatusiMu. [lpu omnpeneneHnu oObeKTa JaeTCs ONMpeAeeHHEe IKOHOMHUUYECKOMY
SBJICHUIO, Ha KOTOPOE HampaBjeHa HCCIEI0BaTENbCKas JESITeIbHOCTh, OH
HampsIMyl0 CBsI3aH C TPEIMETOM KypcoBoro mpoekta OOBEKTOM MOXKET OBITh
JIUYHOCTh, CpeJla, HPOUecc, CMPyKmypa, X03sIMCTBEHHAs ICSITEILHOCTD MPETPUSTUS
(opranuzanun).

Ilpeomem npoexmuposanus (kaxk, depe3 4To OyAeT WATH TOUCK?) 31ech
HEOOXOJMMO J1aTh OMPEACJICHHE IUIAHUPYEMBbIM K HCCIEJOBAHUI0 KOHKPETHBIM
CBOWCTBaM OOBEKTa WM CMOCO0aM HU3YyYEHUS HKOHOMHYECKOTO  SIBJICHHUS.
[IpeameTuccrienoBaHusIHANPABICHHAIPAKTUY ECKYIOIESITEIbHOCTEUOTPAXKAETCAYEPES
pesyabTaThidTUXACHCTBUN.  [lpenMer  umcciemoBaHusi — paccMaTpuBaeTcs — Kak
COCTaBJISIOIIAS YaCTh OOBEKTA.

3aoauu uccnedosanus (KaKk UATH K Pe3yJbTary?) — MYTH JOCTHUKEHUS IICIIH.

3ajaun COOTHOCATCS C runore3oil. OmnpenenstoTcs, UCXOAs U3 Leneid padoThl.
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dopMynHpOBKM 3aJlad  HEOOXOJAMMO JiejaTh KaKk MOXHO Oojiee TIIATENbHO,
IIOCKOJIBKY OIMCAaHWE WX pEIICHUS JIOJDKHO COCTaBHUTh COJICP)KaHHE TJIaB M
naparpadoB paboThlI.

Taxkum 00pa3om, BBEJCHUE JOKHO IMOATOTOBUTH K BOCIPHUSATHIO OCHOBHOTO
TEKCTa MPOEKTA.

Kpatkue koMMeHTapuu 10 (OPMYJIUPOBAHUIO DIIEMEHTOB  BBEICHUS
npeAcTaBiieHbl B Taduie 1.

Tabmuua 1 - KommenTtapuu 1o ¢popMyIMpOBaHHUIO JIEMEHTOB BBEICHUS

DJIEMEHT BBEICHUSA KommenTapuii k popMynHpoBKe

Ilouemy smo cnedyem uzyyams?
AKTYallbHOCTh TeMbI | PacKpbITh CyTh HcCienyeMoil mpoOjeMbl U MOKa3aTh

CTEIIeHb eenpopaboTaHHOCTH.

Kaxoii pezynomam 6yoem nonyuen?
[ens npoekra JlomkHa 3aKII0YaThCS B PEHICHUH UCCIeayeMOi TIpoOIeMbl

yTEM €€aHaIN3a U NPAKTUYECKON pealn3alnH.

Ymo 6yoem ucciedosamvcs?

OOBekT
JlaTh ompeneneHre SABJACHUIO WK MTPoOJIeMe, Ha KOTOPOe
UCCJICIOBAHMUS
HaIpaBJICHANCCIIEA0BATEIbCKAs ACITEIBHOCTb.
Kax u uepes umo 6yoem uomu nouck?
[Tpeamer Jlath omnpeneneHue IUIAHUPYEMBIM K HCCIEIOBAHUIO
UCCIICTOBAHMUSI KOHKPETHBIM CBOMCTBAM 00BEKTA UJIH CTIIOCO0aM M3yUCHHUS
SIBJICHHSI WJTA TIPOOJIEMBL.
Kax uomu x pezynemamy?
OmpenensroTcss UCXOAs W3 Ieled paboThl M B PA3BUTHE
3amaun MOCTABJICHHBIX TIesiei. DOpMYIHPOBKH 3a7a4 HEOOXOAMMO

ITPOCKTUPOBAHUA ACJIaTh KaK MOXHO Ooiece THIATCJIBbHO, ITOCKOJIbKY OIIMCAHUC
UX PpCHICHHA OOJDKHO COCTABUTbL COACPKAHUC TJIaB H

naparpagoB pabOTHI.
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1.2 Paznen 1 (TEXHOJIOI'HYECKAS YACTD):

1.2.1 Onucanue JeTajgM, AaHAJIU3 KOHCTPYKIMH M TeXHHYECKHUX

TpeOOBaHUM

B sTom moppasnene HEOOXOAMMO OMHCATh JETallb, MO pPabOYeMy UYEPTEKY
Kpatkoe mnepBoHadanpbHOE OINMWCAHWE MACTAM 10 OCHOBHBIM KOHCTPYKTOPCKUM
JJIEeMEHTaM MOJKHO TIOYyYUTh IYTEeM JCKOJAMPOBAHUS KOHCTPYKTOPCKOTO KOJa
netanu. [lpuBoguTcss ee omucaHue W TPUHIMI PaOOThI, YKa3bIBAIOTCS HamOoJiee
TOYHBIC TMOBEPXHOCTH WM KOHCTPYKTHUBHBIE DJIEMEHTHI, OOOCHOBBIBACTCS
PaBUIBLHOCTh BBIOOpAa MaTepuaa KOHCTPYKTOPOM M TBEPIOCTh MOBEPXHOCTEH
JIeTaJI, BBIJJAHHON B Ka4eCTBE 00bEKTa KypCOBOrO MpoeKTUpoBanus. Takxke ciemayer
MPUBECTH JIAHHBIE O MaTepHayie JETAIU: M0 XUMUIECKOMY COCTaBYy, MEXaHHYECCKUM
CBOMCTBaM (B 3aBUCUMOCTH OT TEPMHUYECKOI 00paboTku). JlaHHBIE CBECTH B TAOIHUIIbI
2u3.

Hanpumep: crans 40X 'OCT 4543-71

DTO0 CTaJlb KOHCTPYKIIMOHHAS YTIEPOUCTasI KaueCTBEHHAs.

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

Ni | P | cu| s
C Si Mn Cr He Gonee
0,36-044 | 017-037| 050-080 | 0811 03 | 003 | 03 |0035
Tabnuua 3 - Mexanuueckue cBoiictBa Matepuana (TOCT 4543-71)
Ceuenue, 60,2 ‘ O oT ‘ V] KCU, HB
MM MIla < 0% < Jx/m 2 TTOBEPXHOCTHU
40 785 | 980 10 | 45 390 217

1.2.2 AHAJIM3 TEXHOJOTHYHOCTH JeTAJIH

CTyaeHT A0KEeH MPOAHATM3UPOBATh KOHCTPYKTOPCKUN UEePTEXK U ONPENIETUTh
JNOCTATOYHOCTh 4YMCJIA IIPOEKIMM CEYEHHM, pa3pe3oB, OLEHUTH NPOCTAHOBKY

pa3MepoB U TMpPENENbHBIX OTKIOHEHUH, JONycKM GOpMBI M PACIIONIOKEHUE

MTOBEPXHOCTEH, COOTBETCTBHE TOYHOCTH IMOBEPXHOCTH U IIEPOXOBATOCTH.
JIoCTaTOYHOCTh MPOCTAHOBKH Pa3MEpPOB ONPEIAECISIOT IMyTEM MBICIEHHOIO

MOCTPOEHUSI JIeTaJIH,

AHAJIOTUYHO TOMY, KaK OJTO ACJIaCT KOHCTPYKTOp IIpHU
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BBITIOJTHEHUHU YepTexka.

[Ipy HEOOXOAUMOCTH CTYACHT BHOCHUT M3MEHEHHS B KOHCTPYKTOPCKHI
4epTexK, T.C.YCTPAHICT HEIOCTATKA KOHCTPYKTOPCKOM MOATOTOBKH IMTPOU3BOCTBRA.

[Tocne ananu3a KOHCTPYKTOPCKOTO YepTeKa U BHECEHHBIX U3MEHEHHUM CTYICHT
oopMIIETUCPTE K IETaTN, KOTOPBINA BKIIOYACT B CeOsI CIEAYIOIIEE:

- HEoOXOAMMOE YKCJIO TPOCKIINM, pa3pe30B, CEUCHUI;

- JIOCTaTOYHOCTH MPOCTAHOBKU Pa3MEPOB, MPEEIbHBIX OTKIOHESHUH;

- JTOTTYCKHU (hOPMBI M PACTIOJIOKCHHUS;

- 00o03HaueHHeE MepoxoBaToCcTH moBepxHoctu 1o 'OCT2789-73;

- MaTepuai JIeTallu,

- TBEPIOCTH paOOUYUX MOBEPXHOCTEH JETANH, BUJl TEPMHUUECKON 00pabOTKU;

- TOYHOCTb 00paOOTKH CBOOOIHBIX ITOBEPXHOCTEH.

st cnenuuyecknx JeTane MOryT OBITh yKa3aHbl U JPYTHE TEXHUYCCKUE
TpeOoBaHMs (HampuMmep, AOMyCTUMas BEJIMYMHA HEYPaBHOBEIICHHOCTH Macc,
JABJICHWE W BPEMs BBIICPKKH IIPH KOHTPOJE TEPMETHYHOCTH, BHJ IOKPBITHS,

TpeOOBaHMSI K KAYECTBY TIOBEPXHOCTHOTO CJIOS HIJIP. ).
1.2.3 O6ocHoBaHMe BHIOOPA MeTO/1a MOJIYU€EHUsI 3aT0TOBKHU

B MammHOCTpOGHWH OCHOBHBIMHM BHIAMH 3arOTOBOK VIS JETaliel SBIISIOTCS
CTaJbHBIC M YYTyHHBIC OTJIMBKH, OTJIWUBKH W3 I[BETHBIX METAJUVIOB WU CIUIABOB,
IIITAMIIOBKH X BCEBO3MOIKHBIE TTPOUIIN IIPOKaTa.

Cnoco6 mosrydeHusi 3aroTOBKHM JOJDKEH OBITh Hanbojee dKOHOMUYHBIM IpHU
3alaHHOM 00BEME BhITIycKka naeraneit. J[ns BeiOopa (opmbl, pazmMepoB u crocoba
MOJTyYSHHS 3aTOTOBKHU OOJIBIIIOE 3HAYEHUE MMEET KOHCTPYKIMS M MaTepuas JIeTalu.
By 3aroToBKM OKa3pIBaeT 3HAYMTEILHOE BIUSHUE Ha XapaKTEP TEXHOJIOTHYECKOTO
mpoiiecca, TPYI0EMKOCTh U SKOHOMUYHOCTD €€ 00pabOoTKH.

[Ipu BbIOOpPE BHMJAa 3aroTOBKM HEOOXOAMMO YYHUTBIBAaTH HE  TOJBKO
AKCIUTYyaTallMOHHBIE YCJIOBHUS paboOThl jeTtann, e€ pasmepbl U ¢GopMmMy, HO U
SKOHOMUYHOCTH MPOW3BOJACTBA. Ecam mpu  BbIOOpE 3aroTOBOK  BO3HHUKAIOT

3aTpyJAHCHU, KaKou MCTOJ HU3IrOTOBJICHUA IIPUHATL IJIA TON WU ﬂpyroﬁ AC€Talii, TO
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POU3BOMST TEXHUKO-3KOHOMUYECKUN pacy€T ABYX MM HECKOJBKUX BbIOPAHHBIX
BapuaHToB. [locie o0ocHOBaHUs criocoOa MOMydYeHHUs! 3aTOTOBKM HEOOXOJMMO NaTh
KpaTKOE OMHCaHUE TEXHOJIOTMUYECKOTO Mpolecca e€ MolyuyeHus: 1 000CHOBATh BHIOOP
IUIOCKOCTA pa3zbéMa (QOpMbI WM IITaMIa, BEJIUYUHY TNPUHITHIX PaJUYyCOB
CKpyTJIeHUH U (POPMOBOUYHBIX YKIIOHOB.
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Pucynox 1 - Bain ctynenuatsrit
a, 2 - TOTOBas JIeTallb, O- IMITaMIIOBaHHAs 3aTOTOBKA, §- 3arOTOBKA U3

ropsiYeKaTaHOrONPOKaTa; d - 3ar0TOBKA, MOJTyYeHHAs] KOBKOU
1.2.4 O6ocHOBaHMe M pacyeT NPUIYCKOB AHAJIUTHYECKUM METOI0M

Benmnuuna mpumycka BiIUsSET Ha CeOSCTOMMOCTh M3TOTOBJICHHS AceTanu. [Ipu
YBEITUYCHHOM TPHUITYCKE MOBBIIIAIOTCS 3aTpaThl TPY/a, pacXo/l Marepuasa u Jpyrue
MIPOM3BOJACTBEHHBIC PACXOdbl, a TMPH YMEHBIICHHOM IPUXOIUTCS IIOBHIIIATH
TOYHOCTB 3aTOTOBKH, YTO TAK)KE€ YBEIMUYMBAECT CTOUMOCTH U3TOTOBJICHUS JCTAIIH.

OOBIYHO B 3arOTOBKAax, MOJYYCHHBIX METOJOM JIUThS, MOTYT COJIEpP>KATbCS
PaKOBHMHBI, TICCOYHBIC BKJIIOYCHHUS, a B IITAMIIOBAaHHBIX 3aroTOBKaX HWMEHOTCS
00e3yTIepOoKEHHBINA CII0M, MUKPOTPEITNHBI U APYTHE Ne(DEKTHI.

JledexTHBIN ol YyTyHHBIX OTJIMBOK IO JIEPEBSIHHBIM MOJEISIM COCTaBIseT 1-
6 MM, y mokoBok - 0,5-1,5 MM u y ropsiuekatanoro npokara - 0,5-1,0 mm. [{ns Gonee
TOYHOTO OMpPEJCICHHS MPUITyCKa Ha 0O0pabOTKy W MPEIOTBPAIICHUS TEepepacxoa
MaTepuaia MPUMEHSIOT aHATUTUYECKUI METOJ JIJISl KaKJI0OTO KOHKPETHOI'O ClIydasl C

y4€TOM BCeX TPeOOBaHMI BBHIIIOJIHEHUS 3aTOTOBOK M MMPOMEXKYTOUHBIX OTNepallnii.
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Jlst mostydeHus eraneil 6ojiee BRICOKOTO KauyecTBa HEOOXOIUMO MPU KaXKIOM
TEXHOJIOTUYECKOM IEePEX0JIe MEXaHNUECKON 00pabOTKH 3arOTOBKH MpeycMaTpUBaTh
MPOW3BOJCTBEHHBIE IOTPEIIHOCTH, XAPAKTEPU3YIOUIME OTKIOHECHHS pPa3MEpOB,
r€OMETPUYECKUE OTKIOHEHUSI (POPMBI TOBEPXHOCTH, MUKPOHEPOBHOCTH, OTKJIOHEHHUSI
pacmoJIOKEHUsI TOBEPXHOCTENM. Bce 3TM OTKIOHEHHMS MOJDKHBI HAXOJUTHCS B

mpejesax mojsi I0mycka Ha pa3Mep MOBEPXHOCTH 3arOTOBKH.
1.2.5 Pa3paGoTKa TeXHOJOrH4eCKOro Mpouecca MeXaHn4eckoii 00padoTkun

Jnst ycnoBUM €AMHUYHOIO WJIM MEJIKOCEPUUHOIO MPOU3BOACTBA 00pabdOTKY
HEOOXOMMO BECTH Ha YHHUBEPCAJIBHOM O0OpY/IOBAaHUH, CTPEMSCH K OOJIEe MOITHOMY
UCIIOJIb30BAaHUIO €r0 BO3MOXHOCTEH. UTOOBI M30€eraTh TPyJIOEMKUX MEPEeyCTaHOBOK
KPYMHOTa0apPUTHBIX U TSKEIBIX 3aT0OTOBOK, YEPHOBYIO U YHCTOBYIO 00pabOTKy TaKHX
3aroTOBOK BBINOJHSIOT 3a OJHY onepauuto. Hanbonee ToOuHble CTaHKU UCIIONB3YIOT
IUTS YUCTOBOM M OT/AETOYHOM 00pabOTKHU, BhIIEISIEMbIE B OTJICIBHBIE OMEPAIIHH.

JlanpHeiyo  MOCHeoBaTeIbHOCTh ~ OOpaOOTKM ~ YCTaHaBIMBAIOT B
3aBHUCHUMOCTH OT TpeOyeMoil TouHocTH. Yem TouHee MOBEPXHOCThb, TEM IO3HEE
OHa JOJbKHa oOpadaThiBaThCs, TaAK Kak 0OpabOTKa MOCIEAYIOMIEH MOBEPXHOCTH
MO’KET BBI3BaTh IOIPEUIHOCTH paHee o00paboTaHHON. DTO MNPOUCXOAUT U3-3a
nepepacnpeeieHus BHYTPEHHUX HAMpPsOKeHHH, nedopManuii 1eTanyd mociae CHITHS

Ka>XXa01ro HOBOI'O CJI0A METaJljia.

[TocnennuMu MOMKHBI 00pabaThIBaThCA HamOOJEe TOYHBIE MOBEPXHOCTH, a
TaK)KETIOBEPXHOCTH C HAMMEHBIITMMH IIIEPOXOBATOCTHIO U BOJTHUCTOCTHIO.

[Ipomecc MexaHudeckoil 0O0paOOTKU JOHKEH YKIAIbIBATHCS B CIETYIONTHE
STarbl.

1. OO6paboTka MOBEPXHOCTEH, 0Opa3yIOIMUX YCTAHOBOYHBIE Oa3bl ISl BCEX
MOCJIETYFOIIUX OTIEPALUH.

2. YepnoBas 00pab0TKa OCHOBHBIX ITOBEPXHOCTEMN JCTaH.

3. Yuctoas 00pab0OTKa OCHOBHBIX TOBEPXHOCTEH JIETANH.

4. YepHoBas U 4UCTOBas 00pabOTKa BTOPOCTENEHHBIX MTOBEPXHOCTEH.

5

Tepmuueckass oOpaboTKa J1eTaiu, €clid OHA MPEAYyCMOTpPEHa YepTeKOM U
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TEXHUYECKUMUTPEOOBAHUSIMHU.

6. BpinmoiHeHHE BTOPOCTENEHHBIX OIEpalUii, CBA3aHHBIX C TEPMUYECKOU
00pabOTKOM.

7. BpInonHeHNHEe OTAEIOYHBIX ONlepalii OCHOBHBIX IIOBEPXHOCTEH.

8. BrImonHeHNnEe T0BOIOYHBIX ONEPAIii OCHOBHBIX TTOBEPXHOCTEI.

dopmupoBaHue omnepaluil st TOTOYHBIX BHIOB MPOU3BOJICTBA IOJDKHO OBITH
IIOJAYMHEHO IIOJYYECHUIO TPYAOEMKOCTH Ka)XKIOW ONEpalMyd pPaBHOW WM KpaTHOMN
TaKTYy.

CTaHKOEMKOCTh KaXJ0M ONepaluy 10 BO3MOXKHOCTH JOJKHA ObITh paBHA WU
KpaTHA TaKTy JAJIsl JIy4ILLIEro UCIOIb30BaHUs 000pYyI0BaHUS BO BPEMEHHU.

[Iepexonpl, B KOTOPBIX YACHIbHBIM BEC MAIIMHHOTO BPEMEHU JOCTATOYHO
BEJMK, ClieqyeT (pOopMHpOBaTh B ONEPALIUU C PACUETOM BO3MOXKHOCTU OOCITYKUBAHUS
OJIHUM padOYMM HECKOJBKUX CTAHKOB MJIM JaK€ Pa3JIMYHBIX BUJOB 000PYJOBaAHUS.

[Ipn OousblION MporpaMMe BBITYCKAa 3KOHOMHUYHO HCIIONB30BaTh Hamobosee
IPOU3BOAUTENbHBIE BUIbl O00OPYAOBaHMS C MaKCUMalIbHOM KOHILIEHTpaluen
[IEPEXO0/I0B B OJHOW OINEpaluvyd U MaKCHMalbHbIM COBMEIICHHEM HMX BO BPEMEHHU.
31ech  YMECTHBI TpPHU «MHOTO»: MHOTOMECTHAas, MHOTIOMHCTPYMEHTAJIbHAS,
MHOT'OTMIO3UIIMOHHAS 00padoTKa.

C yMeHblIIeHHEM KOJIMYecTBa JeTajieil GopMUpOBaHUE ONEpaluii BEAyT MyTEM
BKJIIOYEHHsI B HMX IIEPEXOJ0B, IIPM MOMOIIMA KOTOPBIX PEIIAIOTCS AHAJIOIUYHbBIE
34141 Y Pa3HbIX IETAJICH.

[Ipu ¢dopmupoBanun omnepauuidi B YCIOBHUSIX JACHCTBYIONIETO 3aBoja
HEO0OXOMMO YUUTHIBATh BO3MOKHOCTH HMMEIOIIErocs 0O0OpYJIOBaHMSI, MEPCIEKTUBBI
€ro MOJICpHU3ALMH, 3aMEHbI WIH MOMOJHEHNS HOBBIM.

N3 chopmMupoBaHHBIX oOmepanuii COCTaBISIOT TEXHOJOTUYECKUA MapuIpyT
oOpaGoTku aeramu. [lpm 3TOM HEOOXOAMMO B CaMbIX MIMPOKUX Mpeaenax
UCIIOIb30BaTh  TUIIOBBIE TEXHOJIOTMYECKUE IPOLECCHI, OMNBIT  MPEANPUITHH,

CIIPABOYHYIO Y IEPUOAUYECKYIO JIUTEPATYDPY.
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IHPUMEP:

Tabnuma 4 — MapiipyTHBIM TEXHOJIOTUYECKUI TTPOIIECC

Ha3Banue u HoMmep onepauuu Ob6opynoBaHue

000 3aroroBureiibHas

005 Toxkapnas ¢ UITY DMG CTX310 ecolin
010 dpesepnas ¢ UITY DMG DMUS50 ecolin
011 Moeunas Banna

015 KonTtponbHas CTON KOHTPOJIBHBIM

1.2.6 Bb10Op OCHOBHOI'0 TEXHOJIOTUYECKOT0 000PY/10BaAHUS

SBnsgercss ofHOM M3 BaXXHEUIIMX 3a1ad MpU pa3padOTKe TEXHOJOTHYECKOIrO
nporecca MeXaHMYecKod o00paboTku 3aroToBkU. OT MNpaBWIIBHOTO €ro BbIOOpa
3aBHUCHUT ITPOU3BOJUTEIBHOCTh W3TOTOBJIICHHS JETajld, SKOHOMHOE HCIIOJIb30BaHUE
IIPOM3BOACTBEHHBIX IUIOIIAIECH, MEXAHU3aUUW W ABTOMATU3alMU PYYHOIO TpyHa,
AJIEKTPOIHEPIUU U B UTOT'€ CEOECTOMMOCTD U3/IETHS.

B 3aBucuMocTu oT 00bE€Ma BBITyCKa M3/IE€TUH, BRIOUPAIOT CTAHKH 10 CTENEHU
CIICLIMAJIM3AalUN Y BBICOKOW IPOM3BOAUTEIIBHOCTH, 4 TAaKXKE CTAaHKH C YHUCIOBBIM
nporpaMmmMHbIM yrpasieHueM (UITY).

BriOop kaxxqoro BHJIa CTaHKa JOJDKEH OBITh AKOHOMHMYECKH OOOCHOBaH.
[TpousBoauTcst pacyéT TEXHUKO-KOHOMHUYECKOTO CpPaBHEHHS OOpaOOTKH JaHHOU
omepald Ha pa3HbIX cTaHkax. [lpu 3amaHHOM o0OBEME BBINTyCKa U3ACIHM
HEOOXOJAMMO MPUHUMATHh Ty MOJIETh CTaHKa, KOTopas O0ecleynBaeT HAMMEHBIIHE
TPYJOBBIE M MaTEPHAIbHBIC 3aTPATHI, & TAKXKE CE0ECTOMMOCTh 00PAOOTKH 3arOTOBKH.
[Ipu BBIOOpPE HEOOXOAMMO 1aTh KPaTKOE OMUCAHUE MOJENIEN CTAaHKOB, MPUMEHSIEMbIX
B TEXHOJIOTUYECKOM IpOIECCe, yKa3aTh MPEANOYTEHUE BHIOPAaHHON MOJENM CTaHKa
110 CPABHEHHUIO C IPYTUMHU aHAJIOTUYHBIMH.

XapakTepusys BbIOpaHHbIE MOJIEIN CTaHKA, MOKHO OTPAaHMYUBATHCS KPATKOM
UX TEXHUYECKOW XapakTepuctukoi. Eciu BbIOpaHHBIE CTaHKU CIEHUANBHEIE,
arperaTHble WM CHEUUATM3UPOBAHHBIE, TO CIEAYET ONUCATh UX MPUHUUIHAIBHYIO

CXEMY.
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[Tpu BEIOOpE cTaHOYHOTO 000PYAOBAaHUS HEOOXOMMO YUUTHIBATH CIICTYOIIEE:

-XapakTep MPOU3BOJICTBA;

-METOJIbI TOCTIKCHHMS 3aJaAHHOM TOYHOCTH TP 00paboTKe;

-HEOOXOIUMYI0 CMEHHYIO (FITH YaCOBYIO) TPOU3BOUTEILHOCT;

-COOTBETCTBHE CTAaHKA pa3MepaM JeTallu;

-MOIITHOCTh CTAHKa,;

-yn00CTBO yMpaBleHUs U OOCTY>KUBAHHS CTAHKA,;

-rabapuTHBIC pa3Mephl U CTOUMOCTh CTaHKa;

- BO3MOYKHOCTh OCHAIIICHUS CTaHKa BBICOKOTIPOU3BOIUTEILHBIMH
PUCTIOCOOJICHUSIMU M CPEICTBAMHU aBTOMATH3AIlMU U MEXaHU3allUH;

- KHHEMAaTHYECKAE JaHHBIC CTaHKa (Iuama3oHbl MOJA4H, YacTOTa BpAICHUS
IIIUHISS UT.I.).

[Ipu BBIOOpPE CTaHOYHOTO OOOPYAOBAHHS HEOOXOJUMO TaKXKE YUYUTHIBATH
COBPEMECHHBICJOCTKEHHUS OTCUECTBEHHOTO CTAHKOCTPOCHHUSI.

MPUMEP:
Tabnuna 5 - Beibop o6opyioBanus

onJe\i;au HaumenoBanue HanmenoBanue, Moenb 000py10BaHuUS,

— oreparuu MacIOPTHHIE TAaHHBIC
Toxapnsiii MHOTOLENEBOM cTaHOK 1 1B40I1D4; -
-4acToTa BpalleHus mmuHaens oop./MuH: 1. 50-

010 TokapHbIi 4000 (neBoe)

020 |mHoroneneBoiictaHok ¢ | 2. 40-315 (mpaBoe);

055 qIry -nojayva: npoaoiasHas —0,7-6000mm/MuH;

nonepedras — 0,7-6000mMm/MuH;

-MOIIHOCTD 5/ IBUTaTes I1aB. ABMKEeHUA - 15kBT.
[IpoTsikHOM cTaHOK MoJienu /512

045 MporsskHas CxopocTth pabodero xoa npoTskku - 0,5-3,6

M/MHUH MOIIHOCTD 3/IBUTATENIS TJIaBHOI'O
JIBIDKEHUS - S5kBT.

BaytpuninmudoBanbsaeiil ctanok moaenu 3K225B
-gactoTa BpameHus mmuHaens — 50-100006/muH;
-4aCTOTa BpallleHUs IIMUHENS TUTH()OBaIHLHOTO
065 HInudoBansHas kpyra: Hapyxaom-1900006/mMun

BnyTpennem - HeT

- MOIIIHOCTb 3/JBUTATES IJ1aB. ABUKCHUS -
7,2xBT.
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1.2.7 Bp10oOp cTAHAAPTU3UPOBAHHON TEXHOJIOTHYECKON OCHACTKH

[Tpu MPOEKTUPOBAHKMK TEXHOJOTHYECKOTO MPOIeccaMEXaHUICCKON 00paboTKH
3aroTOBKA HEOOXOIWMO TPABWJIBHO BHIOpATh MPUCIIOCOOJICHUS, KOTOPBIC TOJDKHBI
CIIOCOOCTBOBATh  TOBBIMICHUIO  TPOU3BOJUTEIBHOCTH  TPYyJad,  JUKBHIAIMH
MPEABAPHUTEIILHON pa3METKH 3aTOTOBKH 1 BEIBEPKH WX MPU yCTAHOBKE HA CTaHKE.

[IpumeHneHne  CTAaHOYHBIX  TPHUCTIOCOOJIGHWA W BCIOMOTATEIBHBIX
HHCTPYMEHTOB IPU 00pabOTKe 3aroTOBOK JAET Psil IPECUMYIIECTB:

- TIOBBIIIAET Ka4€CTBO U TOYHOCTH OOPaOOTKH AeTaNeH;

- COKpaIaer TpyJAOEMKOCTh OOpaOOTKM 3aroTOBOK 3a CUYET PE3KOTo
YMEHBIIICHUSI BpEMEHH,3aTPauyMBaeMOro Ha YCTAaHOBKY, BBIBEPKY M 3aKPEIUICHHUCE;

- pacmupgaCT TEXHOJIOTHYCCKHNEC BOSMOKHOCTH CTAHKOB,

- CO3MaéT  BO3MOXKHOCTH  OJHOBPEMEHHOW  OOpabOTKM  HECKOIBKUX
3arOoTOBOK, 3aKPEIUIEHHBIX B OOIIEM MTPUCIIOCOOJICHUH.

Bb16op cTaHOYHOTO MPUCIOCOOTICHUST JOJKEH OBITh OCHOBAaH Ha aHaIHU3e
3aTpaTr Ha peaau3alnio TEXHOJOTHUYECKOTO MPOIecca B YCTAHOBICHHBIN IPOMEKYTOK
BpEMEHU TMpH 3aJaHHOM 4YHCIe 3aroToBoK. [IpaBuiia BhIOOpAa TEXHOJIOTHYECKOM
ocHactku (I'OCT 14.305-78) mpemycMmaTpuBaeT MIECTh CHCTEM TEXHOJOTHUSCKOM
OCHACTKH, KOTOpBIC NMpeaHA3HAYEHBI ISl BBITIOJIHCHHS PAa3IMYHBIX BUIOB padOT B
3aBUCUMOCTH OT TUIIA TIPOU3BOJICTBA.

K cucremaM T€XHOTOTMYECKOW OCHACTKU OTHOCSTCS CIEAYIOIINE:

- cUCTeMbI Hepa3z0opHoii criennanbHoi ocHacTku (HCO);

- CHCTEMBbI YHUBEpCcabHO-HaNan0uHble ocHacTku (YHO);

- CHCTEMBbI YHUBEpCcaIbHO-cOOpHOI ocHacTku (Y CO);

- cucTeMbI cOopHO-pa3zdopHoii ocHacTku (CPO);

- CHUCTEMBI YHUBEPCAIbHO - Oe3HananouHoi ocHacTku (YBO);

- CHUCTEMBbI CelMaIu3upOBaHHON HananouHon ocHacTku (CHO).
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ITPUMEP:

Ta6numa 6 - Beidop npucnoco6ieHuit

Ne
HanmeHnoBanue ornepanuu [Ipucnocobnenue
onepanuu

010

020 TokapHbI MHOTOLIETIEBON [TaTpoH TpeXKyJIauKOBBIN
055 craHok ¢ UITY CaMOLICHTPUPY IO
045 [IpoTsikHas TpexKynaukoBbIi TATPOH
065 nudoBansHas TpexxynadkoBbIi TATPOH

1.2.8 Bb10op pexylero HHCTPyMeHTa

[Ipu pa3paboTke TEXHOJOTMYECKOTO Ipoliecca MEXaHWYeCKOM 00paboTKu
3arOTOBKH BBIOOp PEXYIIETO MHCTPYMEHTA, €r0 BUJIa, KOHCTPYKIIMU U Pa3MEpOB B
3HAUUTETFHON Mepe TMpeAoIpeaenseTcs MeToJaMu oOpabOTKH, CBOWCTBAMHU
oOpabaTbiBaeMOro marepuaina, TpeOyeMoW TOYHOCThIO OOpabOTKM U KadeCTBOM
00pabaTbIBaeMOM MOBEPXHOCTU 3arOTOBKHU.

[Ipu BBIOOpE pEXKYIIEr0 MHCTPYMEHTAa HEOOXOAMMO CTPEMUTHCS MPUHUMATh
CTaHJAPTHBI HWHCTPYMEHT, HO, KOrja IeJecoo0pa3Ho, CcleayeT MPUMEHSTh
CHenuaIbHbli, KOMOWHUPOBAHHBIM, (ACOHHBII HHCTPYMEHT, IO3BOJISIOIIHIMA
COBMENIaTh 00pabOTKy HECKOJBKUX MOBEPXHOCTEH.

[IpaBUIBHBIN BHIOOP pEXkKYIIEH YaCTH MHCTPYMEHTA UMEET OOJIbIIOE 3HAYECHUE
JUISL TIOBBIIIIEHUS TTPOU3BOIUTEIILHOCTH M CHUKEHHUS CEOSCTOMMOCTH 00padboTku. JIis
00pabOTKM CTajld PEKOMEHIYETCS MNPUMEHATh HWHCTPYMEHT, PEXyllas 4YacTh
KOTOPOTO M3rOTOBJIEHA U3 TUTAHOBOJIb(PpamMoBbIX TBEPABIX criaBoB (TSK10, T14KS,
T15K6, TI15K6T, T30K4), O6sicTpopexymux WHCTpyMeHTanbHbIX ctanei (P18, P9,
PO9®4, P14d4), Boasdpamosix TBEPABIX criaBoB (BK2, BK3M, BK4, BKS) u ap.
st oOpaboOTKM dYyryHa, I[BETHBIX METAUIOB M HEMETAUIMYECKHX MAaTepUajioB
UCIOJIB3YIOT MHCTPYMEHT U3 BOJIb(PaAMOBBIX TBEPABIX CIUIaBOB. Bribop Marepuana
JUISL PEXYLIEro HMHCTPYMEHTa 3aBUCUT OT (OpMbI M Pa3MEpPOB HHCTPYMEHTA,

Marepuana 00padaThIBAEMOI 3arOTOBKH, PEKMMOB pPE3aHUs U THIIA IPOU3BOJICTBA.
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Pexxymmii WHCTpyMEHT HEOOXOAMMO BBIOMPATh TIO COOTBETCTBYIOIIUM
CTaHJapTaM U CIPABOYHON JHMTEpaType B 3aBUCUMOCTH OT METOJOB 00pabOTKU
JETAJIEH.

Ecnu TexHonorndyeckue 0COOEHHOCTH JIETalld HE OIPaHUYMBAIOT MPUMEHEHHE
BBICOKMX CKOPOCTEHl pe3aHusi, TO CJIEAYyeT NMPUMEHSATH BBICOKOIMPOU3BOIUTEIIbHbBIC
KOHCTPYKIIUU PEXKYIIEr0 MHCTPYMEHTa, OCHAIIEHHOTO TBEPABIM CIUIABOM, TaK Kak
NpakTUKa T[OKa3aja, YTO JTO SKOHOMUYECKH BBITOJHEH, YeM MNPUMEHEHUE
OBICTPOPEXKYIINX HWHCTPYMEHTOB. (OCOOEHHO 3TO paCHpPOCTPAHSACTCS Ha PE3IIbl
(kpome (hacoHHBIX, MaJOW IIMPUHBI, aBTOMATHBIX), (PE3bl, 36HKEPhI, KOHCTPYKIIUH

KOTOPBIX OCHAIIICHEBI TBépI[I)IM CILIaBOM M XOpPOIIO OTpa6OTaHI)I.

B mnosicHuTenbHOM 3amucke HEOOXOJMMO CeliaTh aHallu3 BBIOPaAHHOTO
PEXKYILEro MHCTPYMEHTA Ha ONEPAINIO UIH MEPEXO/I.

[Ipu BBIOOpE peXyIIEr0 HWHCTPYMEHTa HEOOXOIUMO PYKOBOJCTBOBATHCS
JTaHHBIMH Pa0O0Thl. Pexomenmanuu mo BHIOOPY aOpa3sMBHOTO MHCTPYMEHTA JIaHbI B
I'OCT 3647-71.

IMPUMEP:

Tabnuua 7 - Beibop pexxyIiiero HHCTpyMeHTa

Ne
omep | HanmeHoBaHue

aluu orrcpanumu

Pexymnii uHCTpyMEHT

Pesen mpoxoanoit ynopusiit PCLNR2525-M09,
miactuaa CNMGO8TMV

ToxkapHast Pacrounoii pezerr PDINR2020-R015, mnactuna
010 | muoromenesas | DNMG1504MV

c uIry KanaBounsriit pesert FSDUG1612R-07E, mnactuna

DCMTO0704 SV
®pe3a monoauTHas TBepaocmiasHasg MSSHD1600

Toxapnas Hon6sik xBocToBoit POMS M=8,7 Z=8 'OCT10059-80
020 | mHoromenenas ¢
qIry

045 IMporsoxkuas | [Ipotspkka P6MS I'OCT 25158-82 960 Z=8

CBepiio TBEpIOCIIIaBHOE MOHOJUTHOE 8,5

Toxapuas |\ vEagEDSA
055 | mHOTOIIENTEBAS
c qHy queBa p63560Ba}I MOHOJIUTHAsA TBep,HOCHJIaBHa}I

M10x1,5 R217.15-080150AC16H

065 Baytpuminudoa| A6pa3uBHbii kameHb 25A-234011-25MCM 1-Cm2-8K5-6
JbHASI
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1.2.9 Bb16op MeTO10B KOHTPOJIfA

MeTon KOHTPOISl JOJKEH CIIOCOOCTBOBATH MOBBIILIEHUIO TPOU3BOAUTEIEHOCTH
TpyZa KOHTPOJEpa M CTAaHOYHUKA, CO3JaBaTh YCIOBUS [JI YJIYUYIICHHS KadyecTBa
BBIITYCKaeMOM MPOAYKIIUN U CHIKEHUS €€ ce0ECTOMMOCTH.

B emuHMYyHOM W CEepUHUHOM TIPOU3BOJCTBAX OOBIYHO MPUMEHSETCS
YHUBEPCAIbHBIN U3MEPUTEIBHBIN MHCTPYMEHT (IITaHTEeHITUPKYJIb,
[ITAHTEHTTTyOMHOMETpP, MUKPOMETP, YTIOMEP, UHIUKATOP U T. 1.).

B MaccoBOM M KpPYNHOCEPUIHOM ITPOM3BOACTBAX PEKOMEHAYETCS NPUMEHSTH
npeaeabHble Kamuopsl (CKOOBI, MPOOKU, MAOJOHBI M T. I.) U METOJbl aKTUBHOTO
KOHTPOJISL, KOTOPbIE MOJMYYWIH IIMPOKOE PACHPOCTPAHEHHE BO MHOTHX OTPACIAX
MalIMHOCTPOECHHUS.

B nosicHuTenbHON 3amucke HEOOXOAUMO JaTh OOBSICHEHHE NPUMEHSEMOIO
METO/a KOHTPOJISI M KPAaTKyH TEXHHUYECKYI XapaKTEPUCTUKY H3MEPUTEIBHOIO
MHCTPYMEHTA WJIM KOHTPOJIbHOTO MPUCIIOCOOJIEHUs Ha JAaHHYIO0 TEXHOJIOTMYECKYIO
ornepauuio.

IHPUMEP:

Tabnuia 8 - Ber6op cpeacTB KOHTPOIIS

()
Ne HaumenoBanue .
orepa MepuTelbHbI HHCTPYMEHT
LTHH onepauuu

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

mHuororneneBas cUITY | 80 Kanubp-npobka rimaakas OD85,5H10
'OCT24853-81

020 Tokapnas [ InuueBoit kaauodp npeaBapurenbubiii [OCT
MHorouenesas cHITY 7951-80
045 [TpoTsKHas IéIbIHHHeBOH xaimop B=9 Z=8 D=60 I'OCT 7951-
TokapHas Kamu6p npoOka riaakas @8,5H11
055 P TOCT24853-81Kami6p pe3b6oBoit

MHorouenesas cHITY M10x1,5-7H TOCT24939-81

KoHTponb oTBepCcTHs OECKOHTAKTHBIM
THEBMATHYECKHM yCTPONCTBOM

065 | Buyrpunumdosansnas| [Ipoduinorpad - npopumomerp A1 TOCT19299-
73 Hytpomep unaukaropusiit HU 50-100 'OCT
868-82

22



1.2.10 PacueTt pe:kuMOB pe3aHusi U HOPM BpeMeHH

PaccuntanHble uiau BbIOpaHHBIE PEXHUMBI pPE3aHHUs] TMPU  BBIIOJHEHUU
TEXHOJIOTHYECKOW Olepaluy JIOJDKHBl — OOecnedynBaTh TpeOyeMyH TOYHOCTh
00paOOTKM NpU MaKCHUMAJIbHOW MPOU3BOJUTENBHOCTH Tpyla U MHUHUMAJIbHOM
ce0ecTouMOCTH.

[Ipu BBIOOpE peXUMOB  OOpabOTKHM  HEOOXOAMMO  MPHUAEPKUBATHCS
ONpeAeNEHHOTO TOpsAAKa, T. €. INpU Ha3HAUEHMH M pacyéTe pexuma 00paboTKU
YUYHUTBIBAIOT TUI U pa3MePbl PEXYLIEr0 HHCTPYMEHTA, MaT€pUall €ro pexyIlend YacTH,
MaTepuail U COCTOSHHUE 3aroTOBKM, TUI OOOpYyJOBaHUS U ero cocrosiHue. Cruemyer
NOMHUTb, YTO DJJIEMEHTHl pPEXKHUMOB O0OpaOOTKM HaxoOJATCS BO B3aUMHOMU
(yHKUIMOHATBHON 3aBUCUMOCTH, YCTaHABIMBAEMOW ASMITIUPUUECKUMU (POPMYIIaMH.

[Tpu pacuére pe:xMMOB pe3aHHs CHauajla yCTaHaBIMBAIOT TTIyOMHY pe3aHus B
MUWJUIUMETpax. [ yOuHy pe3aHuss Ha3HA4yalOT MO BO3MOXKHOCTHM HauOOJBIIYIO, B
3aBUCUMOCTH OT TpeOyeMOW CTENeHH TOYHOCTH, IIEPOXOBATOCTH 00padaThiBaeMoOii
MNOBEPXHOCTU M TEXHMYECKUX TpeOoBaHMII Ha wu3roroBieHue aeranu. llocre
YCTAHOBJICHMsSI TJIyOMHBI pE€3aHMsl YyCTaHaBIIMBaeTcsl TMoAada craHka. [logauy
Ha3HAYalOT MAaKCUMaJIbHO BO3MOXKHYIO C Y4Y€TOM IMOTPEIIHOCTH 00paboTKH
KECTKOCTU TEXHOJOTMYECKOM CHCTEMbl, MOIIHOCTH TPUBOJA CTAHKA, CTENEHU
TOYHOCTU U KayecTBa 00pabdaThIBAEMOIl MOBEPXHOCTU MO HOPMATUBHBIM TaOJMIIAM.
BenuunHy momauM COTracoBBIBAIOT C MAacCHOPTHBIMM JAaHHBIMH cTaHka. OT
NpaBWIbHO BHIOPAHHOM TMOJAYM BO MHOTOM 3aBHCST TOYHOCTb M KadyeCTBO
00paOOTKH, M TPOU3BOAMTEIBHOCTh TpyHa. [l UYEepHOBBIX TEXHOJOTUYECKUX
ornepannii Ha3HA4arT MAaKCUMAJIBHO JAOIYCTUMYIO II0/1avy.

[locne ycrtaHoOBieHHsS TIIyOMHBI PE3aHUS W TOJAYU OIPEACNISIOT CKOPOCTh
pe3aHusi MO SMIUPUYECKUM (QopMmysiaM C YYETOM KECTKOCTH TEXHOJIOTHMYECKON
CUCTEMBI.

AHanuTHyecKui pacu€rT peXUMOB PpE3aHHUS IPOU3BOAUTCA C  YUETOM
HEOOXOUMBIX TOMPABOYHBIX KOA(PPUIIMEHTOB HA JIBE TEXHOJIOTHUYECKHUE OTIepalliy.

JUia  ocTajbHBIX ONEpaluil TEXHOJOTMYECKOro IpoIecca MEXaHUYECKOM

00paboOTKM JeTamu PEXUMBI PE3aHUS OMPEISSIOTCS M0 TaOIMYHBIM HOPMAaTHBaAM
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COOTBETCTBYIOIIECH yUeOHOW 1 CIIPABOYHOMN JTUTEPATYPHI.

[locne Ha3HaueHUs PEKUMOB pe3aHUsT HEOOXOAUMO TIPOBECTH MPOBEPKY
CTaHKa Ha MOIHOCTh. [loTpeOHas MOLTHOCTH 7Sl pe3aHus He JOJHKHA MPEBHIIIATH
(aKkTHUECKOW MOILIHOCTH JIEKTPOABUTATENs cTaHKa. [Ipy He0CTaTOYHOM MOILITHOCTH
MPUBOJA CTaHKA PEKOMEHAYETCS YMEHBIINTH CKOPOCTh PE3aHMsS WU TMEPEHECTH
00paboTKy Ha OoJiee MOITHOE 000PyI0BAHUE.

[Ipu BBIMOJHEHUU KYypCOBOTO MPOEKTAa MOJAPOOHBIN pacyeT peKMMOB pe3aHusl,
KaKk TpaBWiO, TMPHUBOJUTCS B PACUETHO-TIOSICHUTEIHHOW 3amuCKe Ha JIBE
PA3HOTHUITHBIX OMEPAIIHH.

IMPUMEP:

[Ipy Ha3HAYeHUU DIIIEMEHTOB PEXUMOB PpE3aHUSl YUYUTHIBAIOT XapakTep
00pabOTKH, THIT U pa3Mepbl HHCTPYMEHTA, MaTepUal €ro pexyiieil 4acTu, MaTepual
U COCTOSIHUE 3arOTOBKH, THIIU COCTOSIHUE 000PYAOBAHUS.

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

Oo6opynoBanue: Tokaphsiil cranok ¢ UITY moaenu 11640D4;

Pesen mpoxoanoii: CKINR/L 2525-M16, ITnactunsr: KNUX 160405-R11/L11;

Pesen; kanaBounsiii: HELIR 2525-4T25, Ilmactuner: GRIP — 4004Y; Pesen
pactounoii: SER/L 2525-M16, Ilnactuner: 16 ER/L M2.00 ISO; Ceepno D18 mm
(P6M5) TTOCT 10903-77.

Ceepiio @48mm (P6MS) TOCT 10903-77.

1) I'myOuna pe3anust

ITepexon 1 t=1,5 mm

[lepexon 2 ['nmyOGuna cBepiyienus t =30mMm

[lepexon 3 ['my6una cBepisienus t = 30 Mmm

ITepexon 4 t=2 mm

[lepexon 5 t=2 mm

2) [Togaua

[Tepexon 1l S =0,3 Mmm/00

[Tepexon 2 S = 0,3 Mm/00

[Tepexon 3 S = 0,15Mm/00
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[Tepexon 4 S =0,3 Mmm/00
[Tepexon 5 S = 0,3 MM/00

3) CKopoCTh pe3aHust

Pacuernas CKOPOCTD pC3aHUA

_ Cy k
v_Tm*tx*Sy |4

1)

rae Cy — nonpaBoOYHbIN KO3()PUIHEHT;
T — CTOMKOCTh MHCTPYMEHTA, MUH;
m, X, Y — ITOKa3aTeJn CTEICHN;

kv — mompaBo4HbIil K03(DOUITUEHT, YIUTHIBAIONIHNN (DAKTUISCKHE YCIIOBHS

pe3aHusl.
ky = kyy Ky - kgy (2)
rne kyy — kosdduimeHT, yduTHIBAIOMUNA KauyecTBO 00padaThIBAEMOTO
MaTepuana.
750
kny = ky - (—)
0B
rJie Og- MpeAeI MPOYHOCTH;
k.-  koaddumment,  xapakTepusyOUMi  Tpymdy, CTanu IO
00pabaTbIBAEMOCTH.

Ny -TOKa3aTellb CTETICHH.
kv- koo uruenT, yauThIBaromuii COCTOSHUE MMOBEPXHOCTH 3arOTOBKHU.

Kyv-K09 HIIMCHT I-II/ITLIBaIOHII/II‘/II MaTcpual HHC MCHTA.
nuv ’

[Tepexon 2
— CV D9 .
S Tm.gy 7V
Cy=28,1; g=0,25; y=0,55; m=0,125; T=35; k,=1.
V= % 1= 23,4 m/Mun.
[Tepexon 3

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

\% -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.

v 1,512 = 94 Mm/MuH.

4) YacToTa BpauieHus: IIMUHACIS

ITepexon 1
1000 -v
n= m-D
n= M = 564 06/MuH.
3,14 - 54,2
n;=550 06/MuH.
[Tepexon 2
n= M = 414 06/MHuH.
3,14-18
n;=412 06/mMuH.
[Tepexon 3
n= M = 191,74 06/MuH.
3,14 - 48
n;=180 06/MuH.
ITepexon 4
n= M = 321 06/MuH.
3,14-93
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n;=280 006/MuH.

ITepexon 5
1000 - 94

n= m = 440 O6/MI/IH.

nA:420 00/MUH.

5) HAeiicTBUTENBHAS CKOPOCTh PE3AHUS

[Tepexon 1
m-D-n
V'~ 000
3,14 - 54,2 - 550
V, = 1000 = 93,6 M/MUH
[Tepexon 2
3,14-18-412
V, = 1000 = 23,2 M/MUH
[Tepexon 3
3,14-48-180
V.= 1000 = 27 Mm/MuH
ITepexon 4
3,14 -93- 280
V, = 1000 = 81,8 M/MuH
[lepexon 5
3,14 -68-420
V, = 1000 = 89,6 M/MuH

6) Cuna pe3anus
ITepexon 1

P,=10-C,-t*-SV-v" - K,
P,=10-204-1,5-0,3%75:93,6°- 1,1 = 1364,44 xrc.

[Tepexon 2

P,=10-31,5-18'-0,15%%-1 = 2164 H
[Tepexon 3

P,=10-31,5-48'-0,15%%-1 =3314,6 H
[lepexon 4
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P, =10-204-21-0,3%75-81,8°- 1,1 = 1898,19 krc.
Ilepexon 5
P, =10-204-21-0,3%75-89,6°- 1,1 = 1898,19 krc.
7) MomHOCTh pe3aHus
[Tepexon 1
P,v
Ne = 162060
N = 1364,44 - 93,6
¢ 1020 - 60

= 2,08 kBT.

ITepexon 2
M, n

N, = —

Y 9750

_ 14,83-412

N. =
Y 9750

= (0,62 kBT.

[Tepexon 3
M, n

N, = —

Y 9750

~10,6-180

N. =
Y 9750

= 1,11 kBT.

ITepexon 4
P,v
N =—2
¢ 102060
v = 1817,64 - 81,8
€ 1020-60

= 2,42 kBT.

ITepexon 5
P,v
Ne = 1020 - 60
v = 1817,64 - 88,6
€ 1020-60

8) MammHHOe BpeMs

= 2,66 KBT.

ITepexon 1
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35-4

T, = m = 0,85 MUH.
ITepexon 2
T, = ﬁ = 1,45 MuH.
° 03-412
ITepexon 3
T, = & = 3,33 MUH.
° 0,15-180 ’
ITepexon 4
T, = & = 1,16 MuUH
° 0,3-280 ’ '
ITepexon 5
T, = M = 0,79 MuH
° 0,3-420 ’ '

[To macmopty cranka MomHOcTh nBuratens Ny = 15 kBt u KIIJ=0,85.
MormHocTs 3nekrpoasurarens ¢ yuerom KIIJ[ cranka Ny = 15-0,85 = 12,75 kBT.
CreoBarenbHO, YCTAHOBJICHHBIM PEXUM pe3aHus MpPU TAaKOM MOIIHOCTH
OCYLIECTBUM

Pacuer Hopm BpemeHu. [log TeXHUYECKMM HOPMHPOBAHUEM IOHUMACTCS
YCTAHOBJICHME HOPMBI BpPEMEHHM Ha BBINIOJHEHHE ONpPENEICHHON  paboThI.
Texnuueckass HOpMa BpPEMEHH, OMpEJENIoNnias 3aTrpaThl BPEeMEHU Ha 00pabOTKY
(cOOpKY), CIY>KUT OCHOBOHM IS OIUIaThl PaOOTHI, KaJbKYJSIMH CEOECCTOMMOCTH
neranu W uznaenus. Ha ocHOBE TEXHMYECKUX HOPM BPEMEHH PACCUUTHIBAIOTCS
JUIUTEJIbHOCTh TPOM3BOJCTBEHHOIO IIMKJa, HEOOXOAMMOE KOJIMYECTBO CTAHKOB,
MHCTPYMEHTOB U pabOuuX, ONpEAeIeTcs] MPOU3BOJCTBEHHAS! MOIIIHOCTh LIEXOB WJIH
y4acTKkoB. Hopma BpemMeHM SIBISIETCS OJHUM W3 OCHOBHBIX (DAaKTOPOB JISI OIEHKH
COBEPILIEHCTBA TEXHOJOTHYECKOTO Ipoliecca U BbIOOpa Hanboliee MPOrpecCUBHOIO
BapuaHTa 00paOOTKHU 3aTOTOBKH.

[Ipy BBIMOJHEHUH KYypPCOBOTO TMPOEKTa BCE OINEpalMl MEXaHUYECKOM
00paboOTKM, [JIs1 KOTOPBIX PACCUUTHIBAIUCH WJIM BBIOMPAINCHh PEXKUMBI PE3aHMUS,

00s3aTENbHO MOMJIEKAT TEXHUYECKOMY HopMupoBaHuio. Ilpu 3ToM mida Tpex
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Pa3HOTUIIHBIX ONEPALUI BBIIOJHAETCAMOAPOOHBIN O3JIEMEHTHBIN pacyeT ITYyYHOTO
WIM IITYYHO-KAJIBbKYJALIMOHHOIO BPEMEHHM, KOTOPBIM IPUBOAUTCS B PACUETHO-
MOSICHUTENBHON 3amucke. [l ocCTanbHBIX oOmnepauuyd pacCYUMTaHHBIE HOPMBI
BpeMeHH, 0e3 NOApPOOHOro MOACHEHUs, OQOPMILIIOTCA B TaOIUIAX pPacyeTHO-
ITOSICHUTENBHOM 3allMCKA M 3aHOCATCS B ONEPALMOHHBIE M MapUIPYTHBIE KapTbl
TEXHOJIOTHYECKOTO IpoLiecca.

B enMHMYHOM, MEJIKOCEPUMHOM M  CPEIHECEPUHHOM  ITPOU3BOJACTBE

OIPEICIIACTCS HOpMa IITYYHO-KAIBKYJIAIIMOHHOTO BpeMeHH (ty-x), @ B MACCOBOM H

KPYITHOCEPHITHOM — HOpMa MITy4YHOTO BpeMeHH (1y1):
TH—3
n
tyr = o +tg + tog + Lor

tI.LI—K = tI.LIT +

rae Typ-3 - TOATOTOBUTEIBHO-3aKIIOYUTEIBHOE BpEMsl, OMNpEAeisieMoe Ha
MAPTUIO JICTAJICH, MUH;
to - OCHOBHOE BpeMs, pPACCUMTHIBAEMOEC [UIS KAXKIOW OINEpaluu Ha
OCHOBaHWY Ha3HAYCHHBIX PEKUMOB PE3aHUS, MUH;

tg - BCIIOMOTI'aTCIIbHOC BPEM:, OIIPCACIIACMOC 110 HOpMAaTUBaM, MHUH;

top — BpeMs Ha oOcITyXHBaHHUE pabouero Mecta, MHUH; (HU3UIECKUE
OTPeOHOCTH YeJIOBEeKa, MUH.
tom - BpeMs TIEpEphIBOB HA OTHABIX U JINYHBIC
[ToxroroBurenbHO-3akm0unTeIbHOE  Bpemst (Ty-3) BKJIIOYaeT BpeMs Ha
O3HAKOMJICHUE
pabouero ¢ paboTOil ¥ Ha YTEHUE YEPTEKa; BPEMsl Ha MOATOTOBKY pabouero
MeCTa, HACTPOWKY CTaHKa, HWHCTPYMEHTAa U TPHUCIOCOOJICHUs sl oO0paboTKH
3aJIaHHOW MApTUU JeTajei; BpeMs Ha MpoOHYI0 o0pabOTKy 3aroToBOK; BpeMs Ha
CHSITUE WHCTPYMEHTAa W MPHUCHOCOOJICHHS] CO CTaHKa MO OKOHYaHUU 00paboTKH
JAHHOW MApTUM JAETaJCH.
[ToaroroBUTENBHO-3aKIIIOYUTEILHOE BpeMsl Ipu paboTe Ha crankax ¢ UYIIY,

OCHAUIECHHBIX YCTPOMCTBOM AaBTOMAaTHYECKOM CMEHBl PEXYIIUX HWHCTPYMEHTOB,
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BKJIFOYAEeT BpEMs Ha IOJYyYCHHME M HU3Y4YCHHE TEXHOJOTMYECKOM JOKYyMEHTAlluH,
KOTOpO€E I BceX Mozenei ctankoB ¢ UIIY npuHumMaercs paBHbIM 12 MUH; BpeMs Ha
BBOJI YIIPABIIIOLIEN IPOTrPaMMBI C IIyJIbTa ONEPATOPA, PABHOE MPUMEPHO 25 MUH, U
IpPUBSI3KY MHCTPYMEHTOB K CHCTEME€ KOOpAMHAT cTaHka (okoio 20 MuH); Bpems,
HE0OXOAMMOE JI MPOBEPKU YIPABJISAIOIEH MNPOrpaMMbl B MOKAJIPOBOM DPEXKHME
(npumepHo 10 mun). Kpome TOro, B HOArOTOBUTEIBbHO-3AKIIOYUTEIBHOE BPEMS, KaK
U npu paboTe Ha CTaHKaX C PYYHBIM YIIPaBJICHHUEM, BKIIOYACTCS BpeMs Ha
MOJIyYEHUE M CcJadyy HWHCTPYMEHTOB, IPUCIOCOOJICHHMM, a Takke BpeMs Ha

00paboTKy TpOoOHBIX AeTasieid. OPUEHTUPOBOYHO BEIUYHHY |53 MpU paboTe Ha
cra"kax ¢ UIIY M0XHO onpenenuTs U3 TEXHUYECKOM JTUTEPaTyPhI.
OcHoBHOE Bpemsi tg 3aTpaudMBaceTCs Ha HEMOCPEACTBEHHOE W3MEHEHUE

pasMmepoB, (GopmMbl U KadecTBa oOpabaThIBa€MOW 3aroTOBKM WM Ha COCAMHEHHE
neranedt mpu cObopke. OCHOBHOE BpeMsi MOXET OBITh MAallMHHBIM, €CIIA MPOIECC
00pabOTKM cOBepUIaeTCS TOJBKO CTaHKOM, O€3 HENOCPEICTBEHHOIO Y4YaCTHs
pabouero, ¥ MalIMHHO-PYYHBIM WJIH PYYHBIM, €CIIU MpoIiecc 00pabOTKH BEAETCS MPU
HEITOCPEICTBEHHOM YIIPABJICHHH WHCTPYMEHTOM WIIM TIEPEMEIICHUH ACTAIA PYKOU
pabouero. Pacuer OCHOBHOTO BpEMEHH TPOUZBOAUTCS TI0  (dopMmysam,
YCTAHOBJICHHBIM Ha OCHOBAHHWHM KWHEMATHUKH HCIIOIB3YEMOTO METoJa 00pabOTKH H
BBEIOpPAHHBIX PEKMMOB pe3aHUs. B HEKOTOpBHIX cCllydasx JOIMyCKaeTcs MPUHUMATH
OCHOBHOE BpeMsl MO JaHHBIM XpoHOMeTpaxka. Kak mpaBuio, 3T0 MMEET MECTO MpH
3aKPYTJICHUM WIIA MIPUTHPKE 3yObeB 3y0UaThIX KOJIEI, pH 3y0OCTpOraHUH, KPYTOBOM
MPOTSATUBAHUK 3yObheB, CyNepPUHUIIMPOBAHUA ¢ BHYTPEHHEM OECIIEHTPOBOM
UM OBaHUY.

[Ipu ompeneeHMH OCHOBHOTO BPEMEHHM MHOTOMHCTPYMEHTAJIBHBIX PabOT |
paboT Ha MHOTOIIMHUH/ICIBHBIX CTAaHKAX JOMYCKAaeTCs BBEICHHE KOPPEKTUPOBaHUS (B
CTOPOHY  YMEHBIICHHs) PEKUMOB PpE3aHusl Ul HEITUMUTHPOBAHHBIX  TI0
POAODKUTEIHLHOCTH 00pabOTKM HMHCTpYMEHTOB. KoppekTupoBaHHE >KenaTeabHO
OCYIIECTBIISITh 32 CYET HEKOTOPOTO YMEHBIIEHMsI CKOpOCTU pe3aHus. CHUKEeHHe
CKOPOCTH Ha HEITUMUTHPOBAHHBIX MHCTPYMEHTaX 3HAYUTEIBHO O0JIerdaeT yCIOBHUS

uX pabOThl M SKOHOMHUT BpeMsl Ha CMEHy Wiu meperouky. Ompezensss OCHOBHOE
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BpEwMmsi, HCO6XO,III/IMO YUYUTBIBATH OAHOBPEMCHHOCTD pa6OTI>I CyIIIOpTOB M HE
BKJIFOYATh B PACUCT IICPCKPBIBAOIIHNCCS BPCMCHA.

BcromorarensHoe Bpemsi (tg) 3aTpaumBacTCs Ha pasUYHBIC  JCHCTBUS,

00eCIIeunBarOIINE BHIMTOJTHEHNE OCHOBHON PaOOTHI.

[Ipu ompeneneHWr BEIMYMHBI BCIIOMOTATEIBHOTO BPEMEHH CYMMHUPYIOTCS
CICAYIOIIUE €r0 DJEMEHTHI: BpeMs Ha YCTAaHOBKY M CHATHE 3arOTOBKH; BpeMs Ha
MMyCK ¥ OCTAaHOBKY CTaHKA, BKJIFOUCHHE M BBIKIIFOUCHHE TTOa91, H3MEHECHUE YaCTOTHI
BpaIleHUs, TTOBOPOT M TMEPEMEIICHUE YacTeld CTaHKa W MPHUCIOCOOJICHHM, CMEHY
UHCTPYMEHTa, OBICTPOCMEHHBIX KOHJYKTOPHBIX BTYJOK M JpPyrHe IPHEMBI,
HEITOCPEICTBEHHO OOCCTICUMBAIONINE BBITIOJIHEHHE 00paOOTKM; BpeMs Ha U3MEPCHHE
neraner. Ilpm oOpabGoTke Ha crankax c¢ UYIIY BcmomorartenbHOE BpeMs
JOTIOJTHUTEIPHO MOJKET BKIIIOYAaTh BpeMs Ha TMO3UIIMOHHPOBAHUE, YCKOPEHHOE
nepeMeleHne paboynux OpraHoB CTaHKa, MOJIBOJI U OTBOJI PEXKYIIUX HHCTPYMEHTOB B
30H¢ O00pabOTKHM, CMEHY pPEXYIIMX HHCTPYMEHTOB. OTH  COCTaBJISIIOIINC
BCIIOMOTATEJILHOTO BPEMEHH 3aBUCAT OT CKOPOCTH M JUIMHBI TIepEMEIICHU pabodnx
OpraHoB, OT KOMIIOHOBKM OCHOBHBIX JJIEMEHTOB CTaHKa ¥ KOHCTPYKIIUH
BCIIOMOTATEILHBIX  YCTPOWCTB.  BcmomoraTtenbHOe  BpeMsl  MOXKET  OBITh
HemepekpeiBaeMbIM. Eciiu BcrmomoraTteabHbIe paOOTHI BBIMOJIHSIIOT HE B IPOIECCE
00pabOTKM  3aroTOBKM, TO TaKO€ BCIIOMOTaTelIbHOE BpeMs  HA3bIBAIOT
HEMePeKphIBaeMbIM. EcCiu e dYacTh BCIIOMOTATEIbHBIX pPadOT BBIMOJIHSIIOT B
mporiecce 00pabOTKM 3aroTOBKHM, TO JTa YacTh BCIIOMOTaTEIBLHOIO BPEMEHHU
Ha3bIBaeTCsl TMepekpbiBaeMoi. [lpu pacdyere HOPMBI IITYYHOTO WIJIMIITYYHO-
KaJIbKYJIAIIMOHHOTO BPEMEHHM YYWTHIBAIOT JIMINb Ty YacTh BCIIOMOTAaTEIIBHOTO
BPEMEHH, KOTOpasi HE MOJKET OBITh ITEPEKPhITa OCHOBHBIM MAIIIMHHBIM BPEMEHEM.

[Ipy  wWcCroNb30BaHWM  MHOTOOIICPAIMOHHBIX  CTAaHKOB,  OCHAICHHBIX
MHOTOITO3UIIMOHHBIMU CTOJIAMH CO CMEHHBIMHU TaJUIeTaMH — CITyTHUKAMH, BMECTO
BPEMEHHU Ha YCTAHOBKY U CHSTHE 3arOTOBKH BO BCIIOMOTATEIILHOE BPEMS BKITFOYACTCS
BpeMsI Ha CMEHY TaJUIEThl U MepEeMEIeHUE CTOJIa B pa004yHO TTO3UIIHIO.

CyMMa OCHOBHOTO M BCIIOMOTATEIIbHOTO BPEMEHHU HA3bIBAETCSl OMEPATUBHBIM

BpeMeHeM. Bpems Ha oOciyxuBanue padodero Mecta (tpg) COCTOMT U3 BPEMEHHU Ha
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TEXHUYECKOE W  OpraHU3alMOHHOE OOcCHyKuBaHWEe. Bpemsi  TeXHHYECKOro
oOCny’KMBaHUSl 3aTpayMBaeTCs Ha CMEHY 3aTyNHUBIIETOCS U  OTpabOTaBILIEro
PEeXYIIEro MHCTPYMEHTAa, Ha MpaBKy HUIM(OBaIBLHOTO Kpyra, Ha PETyJIHpPOBKY U
MOJIHANIAJIKy CTaHKa BO BpeMsi pabOThl, BBOJ HCXOJHBIX JIaHHBIX M KOPPEKIUH B
cuctemy UYIIY, yOopky CTpyXKH W3 30HBI pe3aHus. Bpemsi Ha opraHu3ailioHHOE
oOCTyKMBaHUE BKJIIOYAET 3aTpaThl BPEMEHHM Ha PACKIAIKy MHCTPYMEHTA B Hayaye
CMEHbl M YOOpKY €ro B KOHIIE CMEHBI, OCMOTp M ONpoOOBaHUE OOOpYJAOBAHMS,
MOJTy4YeHHE UHCTPYKTaXKa B

TE€YeHHE paboyero THS, CMa3Ky M YHCTKY CTaHKa, yOOpKy pabouero mecra B
KOHIIE CMEHBI.

Bpemss Ha oOcnyxkuBaHue paOodero MecTa MOXKET YCTaHaBIMBAThCS IIO
HOpMAaTUBaM WJIH OTNPEJIENATHCA B MPOILIEHTAX OT ONEepPaTHBHOTO BpeMeHu: 4-8% - mist
CTaHKOB C PYYHBIM yIpaBiieHueM u 6-12% - nis ctankos ¢ UITY.

Bpemsi mepepblBOB Ha OTABIX M JHUYHBIC (uzndeckue mnorpedHocTH (toz;)

3aBUCHUT OT MacChl 00pabaThIBa€MOI 3aTOTOBKH, BEJIMYNHBI ONIEPATHBHOTO BPEMCHH,
XapakTepa  momadd  (py4Has ~— WIM  MEXaHHWYeCKas),  periiaMeHTHPYETCS
3aKOHOJIATEJILCTBOM W HMCUUCISETCS B MPOLIEHTAaX K ONepaTUBHOMY BpemeHH. Jlis
MEXaHUYECKHUX LIEXOB 3TO BPEMSI COCTABIISIET 2-4% K ONEpaTUBHOMY BPEMEHH.

WNHorna B TEXHUUYECKOW JIUTEpaType 3a/JaeTCsi CyMMapHOE 3HAYCHHE BPEMEHU
Ha oOcCiIyXuBaHHWE paboyero Mecra H TMepephiBRI HA OTABIX U (Pusnyeckue
NOTPEOHOCTH, KOTOPOE B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBHH TPOW3BOJCTBA
MOXKET COCTaBIATH 8-14% OT onepaTUBHOTO BPEMEHHU.

IMPUMEP:

010 Toxapnas ¢ UITY

1) OcHOBHOE TEXHOJIOTMYECKOE BpEMSI
z T, = 0,85+ 1,45 + 3,33 + 0,16 + 0,79 = 7,58 MuH.

2) BcnomoratenbHOE BpeMsi pydHOUM paboThl, HE MEPEKPHIBAEMOE BpPEMEHEM

aBTOMATHUYECKOH pabOTHI CTAaHKA

Ty = (tyCT +teon T tKOHTp)' MHWH
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rie tycr — BCIIOMOTATENLHOE BPEMst HA YCTAHOBKY U CHATHE JICTANIN;
tyer = 0,26 MUH.
ts.on — BCIIOMOTaTeNIbHOE BPEMSI, CBA3aHHOE C BBHIIIOJIHEHUEM Ollepaliy;
tson = 1,05 MuH.
tionrp — BCIIOMOTATENIbHOE HEMEPEKPHIBAEMOE BPEMsi HA KOHTPOJIBHOE
U3MEpEHUE JeTalu
tKOHTp = 0,22
T, =0,26 +1,05+ 0,22 = 1,53 MuH.
3) [lonpaBouHbIil KO3PPULHEHT
kcep = 4'17[(Ta + TB)nTL + TH—B]_O.216
7€ N, — YUClI0 00pabaThIBaeMbIX JIeTajel B TapTHH
keep = 4,17[(7,58 + 1,53)278 + 14]79216 = 0,76
4) IToAroTOBUTENBHO-3AKIIOUUTEIIBHOE BPEMS HA TAPTHUIO
a) Ha HaJIaJIKy CTaHKa MPUCTIOCOOJIEHUN U UHCTPYMEHTOB — 10 MUH.
0) Ha MoJly4YeHNEe HHCTPYMEHTA U MPUCIIOCOOICHUH 10 Havalla U cjavya ux
1ocJie OKOHYAaHUS pabOThl — 4 MUH.
T,s =10+ 4 = 14 MuH.
5) HopMa mty4HOro BpeMeHH Ha OIepalnio

(ao6c + aOT.JI)
100

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

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

100
6) Hopma Bpemenu Ha 00pabOTKyY MapTHH AeTajch
T,=Ty, n,+T,_,
T, =8,83-278+ 14 = 2468,8 MmuH.

7) Hopma 1mITy4HO-KanbKyJISILIUOHHOTO BpEMEHU

Ty =0
II—K nn
2468,8
Ty = 578 = 8,88 MuH.

34



1.3 Paznen 2 (KOHCTPYKTOPCKAS YACTD):

1.3.1 BbiGop u onucanue MPUCIOCOOJIeHUsA

B naHHOM TyHKTE HEOOXOJMMO OIKCATh MPUHIMI PpabOThl U 0OOCHOBAHHUE
KOHCTPYKITUH CTAaHOYHOTO MPHUCIIOCOOIECHUS, TPOU3BECTH PacueT MPUCIIOCOOTICHHS C
TEXHHUKO-3KOHOMHUYECKUM O0OOCHOBAHHEM.

[Ipu  pa3paboTke  KOHCTPYKTOPCKOHM  JOKYMEHTAaIlMd  HEO0OXOJIWMO
03HAKOMHUTHCSI C CYMIECTBYIOMMMHA aHAJIOTaMH, UX JTOCTOMHCTBAMH U HEJIOCTATKAMH,
a TaKKe H3Yy4YUTh YCIOBHUS, B KOTOPHIX OyJE€T NPUMEHSITHCS KOHCTPYHPYEMOE
MPUCIIOCOOJICHHE.

JIisi IpOeKTHpPOBAaHUS HEOOXOJUMO MMETh JaHHBIE O pa3Mepax HU3IeIus U
3aroTOBKHU, TOJJOBOM O0BEME BBIMYCKA, YCIOBHUSIX SKCILIyaTalluu, PeKUMax pe3aHus,
BHJIC OXJIAKICHUSA, TMPUMCHIEMOM CTaHKE, pacrojiaraTh HOPMAISIMH Ha PEXKYIIHMA
WHCTPYMEHT, alb0OMaMu HOPMAJIM30BAHHBIX JETaJel W COOPOYHBIX €IMHHII
MpUCIIOCOOIeHUH. 3amadya CBOAUTCS K TOMY, YTOOBI M3 TOTOBBIX DJIEMEHTOB
CKOMITOHOBaTh HamOOJiee BBITOAHBIA I JAHHBIX KOHKPETHBIX YCJIOBUH BapHaHT
KOHCTPYKITUH MPUCTIOCOOICHUS.

Pabota 1o BeIOOpY NpHUCTIOCOOIEHUS COCTOUT U3 HECKOJIBKUX ATAIOB:

1) mogbopa  WCXOAHBIX  JAHHBIX  JUIA  TPOCKTHPOBAHUS  YePTEKEH
00pabaThIBa€MbIX 3arOTOBOK, OIMMMCAHMS TEXHOJIOTUYECKOTO MPOIEcca MEXaHNIECKOM
00pabOTKHM, MaHHBIX O NPEABIAYIICH ONEPAllMK W BO3MOXKHBIX TIOTPEITHOCTSX,
BO3HUKAIONIMX HAa HEH, HaWiIydmero cmnocoba 0a3upoBaHUs  3aroTOBKH,
NPUHITUITHAIBHONW CXEMbI 0a3UPOBAHUS;

2) onMcaHusi OCHOBHBIX TPEOOBAHUH K MPHUCIIOCOOJICHUIO;

3) pa3pabOTKHU ICKKM3a MPUCIOCOOICHUS;

4) pac4eToB 3JICMCHTOB IIPHUCITOCOOJICHHSI.

1.3.2 Pa3paboTka yepTexa o01Iero BUa NpPUcnocod1eHus

[Ipn odopmiennn rpaguueckoil 4aCTH MPOEKTA BBIMIOJHSIOTCS CIEIYIOIINE
ATallbI:

- COorJjIaCHO HpI/IHHHHHaHBHOﬁ pvaeTHOﬁ CXEMC, BbIUCPUHUMBAIOT KOHTYP
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obpabartbiBaemoil 3arotoBku (M1:1) B HE0OXOJUMOM KOJUYECTBE IMPOCKIIMMA,
pPacIoJIOKEHHBIX Ha PACCTOSHUHU, JTOCTATOYHOM [UIsl JlajJbHEHIIero HaHEeCEHUs
neraneir npucnocodnenus. KoHTyp o0pabaThiBaeMO#l 3aroTOBKM BBIYEPUYUBAIOT
MITPUXTYHKTUPHOM JIMHUEH, 3aroTOBKAa CYUTAETCS YCJIOBHO Mpo3pauHoi. YUepTex
3aroTOBKM Ha TJIaBHOM BHJE JODKEH COOTBETCTBOBATh paboyeMy IMOJIOKEHHUIO
3aroTOBKHU ITPU 00pabOTKE HA CTAHKE;

- BBIYEPUMBAIOT  KOHTYpP  BBIOpAaHHBIX  YCTAHOBOYHBIX  DBJIEMEHTOB
npucnocoOnenust (IThHIPH, IUJIAHKHW, Majiblbl, NPU3MbI, ONpaBKH U T.1.). llpu
pa3MEUIeHUH OIOp CIEIYET YUYUTHIBATh NMPUHATYIO CXeMy Oa3upoOBaHUs 3arOTOBKH,
HanpaBJieHUE IEUCTBUS CUJI PE3aHUs U 3aKHUMa; JEHCTBYIONIME CTaH1apThl Ha JI€Talu
Y y3J1bl CTAHOYHBIX TPUCIIOCOOJICHMI;

- BBIYEPUYMBAIOT KOHTYpPbI 3aXKMMHOI'O YCTPOWCTBAa C YYETOM BBIOpaHHOIO
THUIIA IPUCTIOCOOJICHHUS;

- BBIYEPYMBAIOT HAMPABISAIONINE JETAIM TMPUCIOCOOICHUS, OMpEACIIIOnIne
MOJIO’KEHHUE PEXKYIIEro HHCTPYMEHTA (KOHAYKTOPHBIE BTYJIKH, YCTAHOBBI);

- BBIOMpAIOT MO CTaHIApPTaM M BBIUEPUMBAIOT KOHTYPHI BCIOMOTATEIbHBIX
AeTaneil 1 MEXaHU3MOB MPUCIIOCOOJIEHUH (KpaHbl, BHITAIKUBATENH U T.11.);

- HAHOCAT KOHTYpPBI KOpITyca MPHUCIIOCOOICHNS, O0BEINHSS B OAHO IIEJI0€ BCE
AJIEMEHTHI MPUCTIOCOOICHUS, UCTIONB3YSI TIPU STOM IO BO3MOXKHOCTH CTaHJAPTHHIC
(opMBbI 3aTOTOBOK KOPITYCOB;

- BBIYEPYMBAIOT OCTaJbHBIC MPOSKIHUUA MPHUCTOCOOICHUS ¥ OINPEACTSIOT
MPAaBIJIBHOCTh PACIIOJIOKEHUS BCEX 3JEMEHTOB U MEXAHHU3MOB MPHUCIOCOOJICHHS C
y4eToM yaoOcTBa ero cOOpkM M pa30OpKH, PEMOHTA, YCTAHOBKHM W CHSTHS
3arOTOBKH, YJAJCHUSA CTPYXXKH, ympaBieHuss u KoHTpoiss. Ocoboe BHUMaHHUE
VACHSIOT BOIPOCAM TEXHUKH OE€30MaCHOCTH TMPU OOCITYKUBAHUU MPHUCIIOCOOTICHUS,
a Takke TpeOOBaHMSIM TEXHUYECKON ICTETUKU;

- BBIYEPUMBAIOT HEOOXOUMBIE MPOEKIIUU Pa3pPE30B U CEUCHUM, MOSICHSIOIINUX
KOHCTPYKIHUIO MTPUCTIOCOOICHHS;

- TMPOCTABJSIOT pa3Mepbl, JOMYCKH U TMOCAJAKW HAa OCHOBHBIE COIPSIKEHUS

I[eTaJIeﬁ, onpcaAcC/IIrOIMe TOYHOCTD O6pa6OTKI/I, HaJIaIO04YHBIC pPa3MCpbl, a TaKXC
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rabapuTHbIE, KOHTPOJbHBIE W KOOPAMHUPYIOIIME pa3Mepbl C OTKIOHEHUSIMH,
XapaKTEPU3YIOIIMMH PACCTOSTHUE MEXAY OCAMU KOHAYKTOPHBIX BTYJIOK, MAJIbLEB U
T.J.;

- B coorBerctBun ¢ ECKJl cocTaBisitoT cnenu@puKanuio — aeTaied
OPUCIIOCOONCHNsI,  HaJ  IITaMIOM  YepTeXa  3alUChIBAIOT  TEXHUYECKYIO
XapaKTepUCTHKY U TEXHUYECKHE TpeOOBaHUS Ha HW3TOTOBJICHHE, HKCIUTyaTaIlHI0 U
cOOpKyY MPHUCTIOCOOIEHMS; ONIPEIEISIOT YPOBEHb YHU(PUKALIUU TPUCTIOCOOICHHUS.

[Ipu BbIOOpE M KOHCTPYMPOBAaHMU JAETAEd M y3JOB MPUCHOCOOIECHUS
CTPEMATCA K IMOJY4YEHHIO JOCTATOYHO NPOYHOM M IKECTKOM KOHCTPYKLMH IIpU
HauMeHbIlled Macce W pa3Mepax. Baxno, 4roObl  Kaxjgas  JeTaib
CIPOEKTUPOBAHHOI'O MPHUCHOCOONEHUST Oblla TEXHOJIOTMYHA JUisl 00paloTKh, a
PUCIIOCOOJIEHNE — [Tl COOPKHU.

[Tpumep odopmiieHns: depTexka OOIIEro BUaa MPUCITOCOOICHUS I PACTOUKH

V58H9 B neranmu «Kpplikay MpuUBEACH HA PUCYHOK 2.

b-b

!

£l
Ll

Al
Pucynok 2 - OOuuit Bua npucrnocooieHus s pactouku OS8H9 neranu

«Kpprimka»

IIPUMEP ITPOEKTUPOBAHMUA CTAHOYHOI'O
HPUCITIOCOBJIEHUA
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B  kadecTBe  TEXHOJOTMYECKOM  OCHAaCTKM  BBIOMpaeM  KJIMHOBOMU
CaMOLICHTPUPYIOIIMI TPEXKYJIAuyKOBbIM NaTpoH. [laTpoHBI CcamMOLEHTpUPYIOIIME
npenHa3HayeHbl JUig 0a3WpoBaHUS 3arOTOBOK JETajel TUIa «KOPOTKHM BalUK»,
«puaneny, «ruiib3a» U T.J. IPU UX 00pabOTKe Ha MHOTOLENEBBIX TOKAPHO—(ppe3epHO-
CBEPJIWIIbHBIX cTaHKkax ¢ UITY.

[laTpoH TPEXKyJIaYKOBBIA CAMOLEHTPUPYIOLIMM KJIMHOBOM, B OTJIMYME OT
[aTPOHOB C PHIYAYKHBIM 3KUMOM COJIMKEHUS KYJIauKOB, IIPOU3BOIUTCS 3aTSATUBAHUEM
rwib3el 1, coeMHEHHOM Yepe3 OOAT 2 ¢ NMHEBMAaTHYECKUM IPHUBOAOM, HMEIOIIUM
HAKJIOHHBIE Ma3bl, CBI3aHHbIE C KIMHOBBIMU BhICTYNaMuKynaukoB 3. [Ipu yriie HakiioHa
na3oB 15° ycuiue 3axuMa 1o CpaBHEHHUIO C OCEBBIM YCHIIMEM (11 KaXKJIOTO KyJIauKa)
BO3pacTaeT B 3-4 paza. dukcatop 4 ynep>KuBaeT TMb3y OTHOCHTEIBHO Kopiyca. [
CMEHBI KYyJIayKOB HEOOXOAMMO MOBEPHYTh T'MJIb3Yy TaK, YTOOBI BBICTYIIbI KIIMHBEB
BBIIIUIM W3 3alEIUICHUS ¢ TWib30M. K marpoHam s TOKapHbIX cTaHKOB ¢ YIIY
MPEABSBISIIOTCA CIEAYIOIHUETPEOOBAHUS:

1) BbICOKas TOYHOCTH UM  KECTKOCTh, OOECHCUUBAIOIIAS BO3MOXKHOCTH
MCIIOJIb30BaHUs TOJHOMMOUTHOCTH CTaHKA IPU YEPHOBOI 00paboTKeE;

2) ObICTPOICHCTBIE 3a)KUMa-Pa3kKuMa 3ar0TOBKH;

3) ObIcTpas epeHaaKa Ha TpeOyeMbIi JHaMeTp;

4) OpICTpas 3aMeHa KAJICHBIX KyJIAYKOB ChIPHIMI;

5) CHWKEHHE WM JaXe WCKIIOYCHUE BIUSHUS [CHTPOOSIKHBIX CHII Ha
YMEHBIICHUE CUJIbI 3AKUMATTPU BBICOKMX YaCTOTAX BPAILLECHUS ILITUH]IES;

6) HaTMYKEe JAOCTaTOYHO OOJIBIIOTO OTBEPCTHUS JII BO3MOXKHOCTH OOpabOTKH
MPYTKOBBIX3aIrOTOBOK;

7) WIMpoKass YHHBEPCAILHOCTh, OOECIICYMBAOIIAS YCTAHOBKY 3arOTOBOK
paznuyHbIX (GOPM HUPA3MEPOB;

8) ObIcTpas epeHaaKa ¢ MaTPOHHBIX HA IIEHTPOBBIC PAOOTHI.

1.3.3 Bpi00p n3MepUTEIbHOI0 YCTPOHCTBA

Ha JaHHOM DOTanc i HOpPOBEACHHUSA KOHTPOJIbHBIX I/ISMCPGHI/Iﬁ ACTalIn
38



paccMaTpuBaeTcsi KOOPAMHATHO-U3MEPUTEIbHAS MallTHA
2.4 Pa3zpadoTka 3aKJIH0YEeHUsA

Obpamraem Bamie BHHUMaHue, 9YTO MO OKOHYAHUIO PAaOOTHI MOABOJSATCS UTOTH
no Teme. 3aKI4YeHHEe HOCUT (OpMYy CHUHTE3a MOJIYUYEHHBIX B pabOTe pe3yJbTaTOB.
Ero ocHOBHOE Ha3HaueHHWE - PE3IOMUPOBATH COJACpPKAHUE PAOOTHI, MOJABECTH HUTOTH
MPOBEICHHOTO UCCIENOBaHMs. B 3aK/IfOueHUU HM3/1araroTcsl MOJTyYCHHBIE BBIBOABI U
UX COOTHOLIEHHE C LEJIbI0 HMCCIEJOBAHUS, KOHKPETHBIMHU 3a/JayaMu, THIIOTE30M,
chopMyJIMPOBAHHBIMHU BO BBEJICHUH.

[IpoBeneHHoe wHcciaenoBaHUE JODKHO MOATBEPAUTh WM ONPOBEPTHYTH
TUIOTE3y UCCleoBaHus. B cilydae onpoBep:KeHUs: TUIIOTE3bI JAIOTCS PEKOMEHIAINH
0 BO3MOXHOMY COBEPILIEHCTBOBAHHUIO [IESATEIBHOCTH B CBETE HCCIEAyeMOM

IPOOJIEMBI.
2.5 CocraBJjieHHe CIMCKA UCMOJIb30BAHHBIX HCTOYHUKOB

B cniucok Mcnoiab30BaHHBIX UCTOYHUKOB BKIIFOYAOTCS HCTOYHUKH, U3yUYEHHbIE
Bamu B mponecce nmoarotoBku pa®oThl, B T.4. T€, Ha KOTOpble BbI cchliaerech B
TEKCTE KypCOBOI pabOThI/TIPOEKTA.

Buumanue!  Cnucok — HMcmonb3yemMod — nuTepatypbl  opopmiisieTcs B
COOTBETCTBUM C MPABWIAMH, MPETyCMOTPEHHBIMU TOCYAAPCTBEHHBIMU CTaHIAPTAMU
(ITpuoxxenue B).

Cnucok ucnoyib3yeMou JIUTEPATYPhI JOKEH coaepkaTh 20 — 25 UCTOYHUKOB,
C KOTOPBIMH paboTall aBTOP KypCOBOT'O MPOEKTA.

CHUCOK HUCTOJIb30BAHHBIX HICTOYHUKOB BKIIFOUAET B CEOS:

- HOPMATHUBHBIC PABOBHIC AKTHI;

- HAYUYHYIO JIUTEPATYPY U MaTEpUaIIbl IEPUOINUECKON TIeUaTu;

- MIPaKTUYECKUE MATEPHUAIIBI.

Hcrounnku pazmemiatorcs B andaBuTtHOM mopsiake. s Bcedt nuteparypbl
IPUMEHSIETCSI CKBO3HASI HyMEpALIHSl.

[Ipu ccplike HAa TUTEPATYPY B TEKCTE KypPCOBOIO MMPOEKTA CIEAYET 3alMChIBAThH
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HE Ha3BaHWE KHUTH (CTaThH), a MPUCBOCHHBIN €1 B yKa3aTese “‘CIICOK
UCIOJIb30BAaHHBIX ICTOYHUKOB™ MOPSIKOBBIN HOMEP B KBaJPaTHBIX CKOOKax. CChUIKH
Ha JINTEPATYPy HYMEPYIOTCS MO XOy MOSIBIICHUS KX B TEKCTE 3aITUCKH.

HpI/IMCHHGTCH CKBO3Hasg HyMCpanus.
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PA3JEJI Il. O°OPMJIEHUE TPA®UYECKON YACTHU

KauecTBo rpaduueckoit 4actu mpoekTa, BHEIIHUN BUJ YePTEKEH, JIETKOCTh U
0€30MM1O0YHOCTh X YTEHHUS BO MHOTOM 3aBHUCST OT TOYHOTO COOJIIOACHUS MpaBul,
YCTAaHOBJICHHBIX B CTaHAapTax EIWHON CHUCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAluU
(ECKL).

Bce uepTexxu mpoekTa BBINOJHSAIOTCS C MOMOIIBIO KOMITBIOTEpPHOM Tpadukxu.
TonmuHa CrIOMIHON OCHOBHOM JMHHUM JOJHKHA OBITH B mpenenax 1-1,5 mm, B
3aBHCHUMOCTH OT BEJMYMHBI M CIIO)KHOCTH H300pakeHus, a Takxke oT Qopmara
yeprexka. [{udppl, OyKBbl M 3HAKU JODKHBI OBITh OTYETJIMBBI, UX HAYEPTAHHUE H
pa3mepsl coorBeTcTBOBaTh 'OCT 2.304-81. Pekomennyercst maciradueprexei 1:1,
TaK KaKk OH oOecleuMBaeT Jyuyllee IpeICTaBICHHE O JAECWCTBUTENBHBIX pazMepax
AJEMEHTOB KOHCTpyKIui. [Ipumenenue napyrux macmrados (1:2 wim 2: 1 mo 'OCT
2.302-88) B KakJIOM KOHKPETHOM CIlydyae pEIIaeTcsi CTYJEHTOM COBMECTHO C
PYKOBOJIUTENEM IIPOEKTA.

[Tepeuens oOs3aTenbHOTO TpadUyecKoro marTepuaia yka3aH B 3aJaHUM Ha
KypCOBOEIPOEKTUPOBAHHUE U BKIIIOYAET B CEOSI:

1nuct (Al) - Ueptex aeranu (pUCyHOK 4).

2muct (Al) - TexHOIOTHUECKUH MPOLIECC U3TOTOBICHUS JeTalH (PUCYHOK 5).

3nuct (Al) — KoopauHatHo-u3MepuTeIbHas MalliiHa (PUCYHOK 6).

4muct (Al) - Ueprex npucnocoOsieHus (PUCYHOK 7).

Bremnee opopmienue ueptexeid, hopmar, 00BoJKa pamMoK, (hopmMa OCHOBHOM
HAAMMCH, HAUMEHOBAaHME U O0O3HAUYEHHWE CaMOro JIOKyMEHTa, 3aloJIHEHUE
OTIENbHBIX Tpad MAOMKHBI cooTBeTcTBOBaTh crangapram ECK]], mnpuHsAThIM
oOpasnam u npumepam. KomnuecTBo nzo0pakeHuil (BUIOB, pa3pe3oB, CEUEHU) Ha
yepTeke JOJKHO OBITh MHHHMAJIbHBIM, HO BMECTE C TEM U JOCTATOYHBIM JIJIs
MOJIHOTO MPEACTABIEHUSA O IPEAMETE.

Ueprexxu netaqd M 3aroTOBKU (C TEXHUYECKUMU TpPEOOBAHUAMM) JOJKHBI
coJiepKaTh BCE JaHHbIE, HEOOXOIUMBIE TSI UX U3TOTOBJICHMS, KOHTPOJI U MPUEMKHU.

Boimonusitorcs oHM B cootBercTBUM ¢ TpeOoBaHusimu ctangaproB ECKJI (I'OCT

3.1125-88, T'OCT 7505-89, T'OCT 2590-88, 'OCT 8479-70).
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PA3SJIEJ IIl. OPOPMJUIEHUE MAPIIPYTHO-
TEXHOJOI'MYECKHUX KAPT

B ycnoBusix KpyIHOCEPMHHOIO M MACCOBOTO IPOU3BOJACTBA IPUMEHSAETCS
onepaionHoe onucanue TII, B KOTOpoe AOMKHBI ObITh 00S3aTENBHO BKIIIOUEHBI
mapuipyTHas kapta (MK) n kommuekr oneparuonssix kapT (OK). B atom ciyuae
MapuipyTHasi  KapTa, SBISIOMAsACA  OOsA3aTeNbHBIM  JOKYMEHTOM  JII0OOTO
TEXHOJIOTMUECKOT0 IpOLEecca, COACPKUT MHUHUMAaJIbHBIA 00beM HHOpMmanuu. B
KOMILJIEKT JIOKYMEHTOB Ha €IMHUYHBIN TEXHOJIOTUYECKUN MpOIecC IpH 00paboTKe 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 CBEJECHUH B «INANKE» HA BCEX IEPEUMCICHHBIX 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. [IlepBeiii nuct — o310 Qopma 1,
nocyenyromue JucTel — popma 1,6. Ilokaxkem Ha npumepe npaBuia 3anoaHeHus MK
(pucynok 3.19). Conepkanue cTpok B «rene» MK onpenensercss THIIOM CTPOKH,
KOTOPBI 0003HAYaETCsl COOTBETCTBYIOIINM CIIY>KEOHBIM CUMBOJIOM BKpaliHel JIeBOi
kononke MK. B nmaHHOM ciydae wHCHonb3yroTcs JOBa TUna CTpok. OHu
COOTBETCTBEHHO 0003HAYAIOTCSI CUMBOJIaMH «A» U «b».

PaccmMoTpuM B COOTBETCTBMM C TO3MLIMSIMH Ha PUCYHKE 8 cojaep:KaHue
uHpopmaruu, BHocumoid B MK. Yacte 3Tol mHpopmanuu BHOcuTCs Takxke B TJI;
K3; OK.

1. — HaumeHoBaHue wu3zaenust (AE€TadM) 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 nokymentaruu (01 — TJI; 10 — MK; 20 — K3; 60 — OK). Tpetbs mudpa — BuA
TEXHOJIOTHYECKOro mpouecca win onepauuu (1 — egAMHUYHBINA; 2 — TUIOBOM; 3 —
rpynmnoBoil). [locneqnue nee uudpel — Bua TII mo MeTony BhINOIHEHUS (HapuMep,
41; 42 — ob6pabotka pesanmem; 50, 51 — TepmooOpaboTka). [locmemnue detpipe
paspsiaa (XXXX) — pe3epBHEBIE.

5. — KomuyecTBO 5MCTOB, Ha KOTOPHIX BBHITIOJIHEH J@HHBIA JOKYMEHT
(manpumep, MK).

6 — Homep nucra.

7. — Jlutepnr yueOHoro nokymenrta (KP — xypcoBas pabora; KII — xypcoBoit
npoekT; JIT — IMIIoOMHBIN POEKT).

8. — I'pacha 0cobObIX yKa3aHUIA.
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Jlanee paccMOTpUM coOJiepKaHUE JIBYX THUIIOB CTPOK, OOO3HAaYEHHBIX
CITy>K€OHBIMH CUMBOJIAaMU «A» 1 «by.

B crpoke co ciayxeOHBIM CHMBOJIOM «A» 3amuChIBaeTCA camas oO1as
uH(poOpMaIUs 0 KaXJI0W TEXHOJOTUYecKon onepanuu. /lanee B ckoOkax OyJeT ykazaH
HOMep mo3uniuu Ha pucyHke 8. [Ipexxne Bcero, 3To nuHpopmarys o ToM, rae J0HKHA
OBITH peann30BaHa JlaHHas oneparus: 1nex (23); yuactok (24); pabodee mecro (25).
B y4eOHbIX MOKyMEHTax Kaxkaas W3 3THX MO3MIIMHA 3aIllOJHSIETCS YCIOBHBIM KOJOM
«XX».

3aTeM 3amuchIBaeTcsi HoMmep orepauuu (26), Ha KOTOPBIA OTBOAMUTCS TPHU
cuMmBoJia. B mo3unmu 22 cHavana yka3bIBaeTCsl KOJ ONEpaluy Mo KIacCUPHUKATOPY
TEXHOJIOTHYECKUX ornepanuid. BBIOOPOUHO HEKOTOpBIE KOl MPUBEACHBI B TaOIULIE
13. Pagom ¢ xomoM 3amuchiBaeTcss HauMeHOBaHue omnepaunuu. I[locneanee moise B
crpoke «A» (1mo3. 9) — o0o03HaYEHUE JOKYMEHTa, HEOOXOMMOTO JIJIsl BBITOTHECHUS
nanHou onepauuu. Hanpumep, MOT

— HHCTpyKLHs Mo oxpaHe Tpyna. Ecim orcyTcTByeT mHpOpM™maius o6 3Toi
MHCTPYKIUH, TO KoJ 0003HavaeTcs ycioBHO «MOT XXXX».

Tabnuma 9 - Konpl oneparuii u 060pyaoBaHust

HaumenoBanue onepanuu Kon onepanyn Koz
patt fLomepat 000pyI0BaHMUsI

TOKapHo-peBgnLBepHaﬂ (c BepTUKaJIbHOM OCBIO 1111 381131
PEBOJIBBEPHOM TOJIOBKH)
TokapHo-BUHTOpE3HAs 4114 381148
KpyrnonumdoanpHas 4131 gg%g%;
BuytpunudosanbHas 4132 381321
[TnockonumpoBampHas 4133 381313
HnunensiudopanbHas 4141 381345
3y6onumndoBaabHas 4151 381561
3y0010J10eKHAS 4153 381572
3y0O0I11eBUHT OBAIbHAS 4157 381574
HInumedpesepuas 4165
I'opu3oHTaNBEHO-NIPOTSKHAS 4181 381751
BeprukansHo-npoTskHAs (BHYTPEHHEE 4182 381752
MPOTSITUBAHUE)
X OHMHTOBaJIbHAS 4192
PannansHo-cBEpIUIBbHAS 4212 381218
BeprukanbHo-cBepnuiIbHas 4214 ggigg
['opusoHTanbHO-pacToyHast 4221 381261
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AnMa3HO-pacTO4YHast 4224 381264
BeprtukansHo-dpe3epHast (koHCOIbHA) 4261 381611
To e (C KpeCTOBBIM CTOJIOM) 4261 381612
I'opuzonTansHO-hpe3epHas (KOHCOIbHAs) 4262 381621
To xe (yHuBepcaIbHast) 4262 381631
®dpe3epHO-LIEHTPOBATbHAS 4269 381825

B crpoke co ciyxeOHBIM CHMBOJIOM «b» 3ammchIBaeTCs ClEMYOIIast
uHpopManus (BCKOOKaxX yKazaHbl MO3UILIMU HA PUCYHKE §):

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

T.;. — HOpMa MMOATOTOBUTEIBHO-3aKIFOUNTEILHOTO BpeMeHu, MuH (11);

Kir — ko3pdUIHMEHT MTYy4yHOTO BPEMEHH TPH  MHOTOCTAHOYHOM
obciyxuBanuu. [TproOCTy)KMBaHUK OJTHOTO CTaHKa OH paBeH equnwmiie (12).

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

EH — eaunumia HOpMHpPOBaHMS, HA KOTOPYK YCTAaHOBJIIEHA HOpMa BPEMEHH.
Hampumep, va 1 umu 10 wim 100 geraneit. B npyrux ctpokax EH mMoxker ObITh
CBsI3aHa ¢ HopMoii MaTepuaia(l4).

KOUJI — komu4ecTBO OJHOBPEMEHHO 00padaThIBa€MbIX 3aroTOBOK IPHU
BBITIOJTHEHUHM OJTHOM onepanuu (15).

KP — konmuuecTBO paboyunX, 3aHATHIX IIPH BBITOIHCHUH onieparuu (16).

YT — xox ycnosuii Tpyaa (1 — HopMabHbI€; 2 — TSKENbIE U BpeaHbie). Bropoi
cuMBOJI — OykBa yKa3bIBaeT Ha BHUJ HOPMBI BpEeMEHH, Hampumep, P — pacuerHo-
aHamuTHyeckas, O — onbITHO-cTaTucTHYecKast (17).

P — paspsan paGoTel, HEOOXOAMMBINA JUIsl BBIMOJTHEHUS omepanuu. Koj
BKJIIOYAET TpU HUGPHI: 1epBast — pa3psaa padoTsl O Tapu(PHO-KBATHUPUKALUOHHOMY
CIIPaBOYHUKY; JIBE CJIEIYIONINE — KO (POPMBI U CUCTEMBI OIUIATHl TPyJa, HAIpUMED,
11— mmpokopacnpocTpaHeHHas clebHas oruiata Tpyaa npsmas (18).

[MTPO® — xox mpodeccuu (Tadmuna 14) cornacHo kinaccudukaropy (19).

Tabmuma 10 - Kogst mpodeccuii B MamMHOCTPOCHUH

HaumenoBanue npodeccuit Kog
3y6ope3uuk 12273
3y6onutrgoBIIUK 12277
Omnepatop crankos ¢ UITY 16045
[TpoTspxunk 17485
CBepoBIIUK 18355

50



CTaHOYHMK CHEIHATbHBIX METAIIOPEKYIIUX CTAHKAX 18803
Toxkapn 19165
Tokapb-peBoIbBEPILIUK 19149
®dpe3epoBIIHK 19490
HImudoBmmk 19630

CM - koja cTemeHM MeXaHM3aluu TpyJa (pa3peniacTcs HE YKa3bIBaTh).

O6o3navaetcs uudpoii, Hanpumep, 2 — paboTa ¢ MOMOIIBI0O MAlllMH U aBTOMAaTOB
(20).

[Toszumms 21 — CHavana yka3pIBaeTcsl KoJi 000pyI0BaHUS IO KJIaCCH(PUKATOPY
000OpyI0BaHUs, 3aT€M — HAMMEHOBAHUE U MOJIENIb 00OPY10BAHMUSI.

B ctpoke MO1 «mankw» no3unms 34 — HaMMEHOBAaHWE U MapKa MaTepuaa.
Kpome Toro, MOTYyT yKa3sIBaThCSl COPTAMEHT M pa3Mep MaTepuaa.

W B 3aBepiiieHHE pPacCMOTPUM CTPOKH CO CIY>KEOHBIM cumBoiiom MO2.
VYkakeM, 9TO COOTBETCTBYET MO3UIIUAM (pUCYyHOK 3.18) 3Toit cTpoKH.

27 — Kox marepuana. B yueOHbIX 3a7a9aX MOKHO HE 3aIIOJIHATD.

28 — EB — eaunauia BeJIWYUHBI MACChl, JJIMHBI U T.I. 3arOTOBKU. B maHHOM

ciIydae JiJisi MacChl — KT.

28 — MJ] — macca aetanu 1o KOHCTPYKTOPCKOMY JTOKYMEHTY.

30 — Enununa HOpMHpOBaHMs, Ha KOTOPYIO YCTAHOBJIEHA HOpMa pacxoja

matepuana (Ha 1 mer.; Ha 10 mer.; va 100 mer.). B mamewm ciryqae — 1.

31 — H. pacx. — HopMma pacxoga Marepuania. MOKHO MPUHSATH PAaBHOW Macce

WCXOIHOU 3aroToBKH M3 — mo3urmg 37.

32 1 35 — nmo3uiuu B y4eOHBIX 3aJjauax JOMYyCKaeTCs HE 3alOHSATh.

38 — KJI — Komu4decTBO AeTajiek, M3rOTaBIMBACMBIX M3 OJJHOM 3arOTOBKH.

37 — M3 — macca UCX0aHOIT 3arOTOBKHU.

Odghopmnenue onepayuonnvix xapm (OK) mpousBomurcs Ha dopmax,
pernamentupoBanHbix ['OCT 3.1404-86. IlepBrlit uctT — 3TO yatie Bcero ¢opma 3,

BTOPOM JINCT

— ¢opma 2a. Ilpumep 3amomnenmss OK mpuBeneH Ha pucyHke 8.
3anosHeHue BepxHed uyactu «mankw»y OK ananornmyno 3amosHeHuto MK (cwm.

pucyHnok 9). Beepxy mo06ariieHa Toibko mo3uis 12 (cMm. pucyHOK 9), i 3amucH
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HOoMepa oneparuu. OTMeTM ocoOeHHoCTH 3amnoaHeHus OK.

[To3unus 1 yka3pIBaeT Ha BEPXHIOIO CTPOKY «T€Jay KapThl, B KOTOPYIO OOBIYHO
3alUChIBACTCS BCIIOMOTaTelnbHBIN niepexol. B mocnemHioro komoHky (11) sToit
CTPOKM BHOCHUTCS BCIIOMOTaTEIbHOE BpEMsi, 3aTpauyMBacMoO€ Ha 3TOT mepexol. B
koionkax (3) wm (5) 3ammcCHIBalOTCS COOTBETCTBEHHO CYMMapHOE OCHOBHOE M
CyMMapHO€ BCIIOMOTaTeIbHOE BPEMSIHA ONEPALIHIO.

I'pada (2) 3anomusiercs Tosnbko nisi ctaHkoB ¢ UIIY. B Helt ykasbiBaercs
HOMEp MO3UIIMUMHCTPYMEHTAIBLHON HaTAIKU.

[Tosumuu 4; 6; 7; 8; 9; 10 oTHOCATCSA K CTPOKaM CO CIY>KEOHBIM CHMBOJIOM
«P». DTu mo3unuu CBsI3aHbI C dJIEMEHTAMU PEXUMOB pe3anus. Kpome Toro, rpadsl
10 u 11 ucnone3yroTcs s BHECEHHs MH(GOPMAIMK B CTPOKY CO CIY>KEOHBIM
cumBoiioMm «O» - coxepkanue nepexona. B rpady 10 sToit cTpoku BHOCHUTCA
nH@opmaiusi 00 OCHOBHOM BPEMEHHM Ha BBINOJHAEMOM Tiepexojie, a B rpady 11 — o
BCIIOMOTaTEILHOM BPEMEHHU.

B rpady 13 (COX) BHOCATCS maHHBIE O CMAa3bIBarOIIEe-OXJIAKIAOIIEH
TEXHOJIOTMYECKOM CPEJIEC HA BHIMIOJIHSAEMOM ONEPaIrH.

B «rene» OK uepenyrorcst CTpOKH €O ciay>keOHbIMU cuMBoJiaMu «O», «T» u
«P». B cTtpokax co ciayxeOHbIM CcHUMBOJIOM «O» 3amuChIBAE€TCA COJICpKaHUE
nepexozaa. Bece nepexopl (OCHOBHBIE M BCIIOMOTaTeNIbHBIE) HYMEPYIOTCS apaOCKUMHU

nudpamu 1, 2, 3 u 1.11.
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B crpoke co ciyxeOHbIM CHUMBOJIOM «T» 3amMCHIBAIOTCS CBEIEHUSA O
TEXHOJIOTUYECKOM OCHACTKE B CJIEIYIOIIEH MOCIEI0BATEIbHOCTH:

1) NpUCTIOCOOICHUS;

2) BCIOMOTaTeJIbHbIA HHCTPYMEHT;

3) peXKyIIMi NHCTPYMEHT;

4) cpencTBa U3MEPEHUS.

B cTpoky co ciyxeOHbIM cuMBOJIOM «P» BHOCHUTCS MHGOpMALIHS TT0 peKUMaM
pe3aHuss W JaHHbIE, HEOOXOAMMBIE J[UIS pacdyeTa OCHOBHOTO BpPEMEHH Ha
BeITIONIHAeMOM Tiepexoae. Hampumep, Ilosumus 6 (L) — 310 pacderHas ivHA
00paboTku; mo3umus 8 (1) — yucio pabouux X00B.

Odghopmnenue kapm scxuzos (K9) npoussogutcs no 'OCT 3.1105-81. ITepssiit
auct — 910 (Qopma 7, mociuenyroume Juctel — (Gopma 7a. Pa3zpaboTka
TEXHOJIOTHYECKOW oOrepanuu OObIYHO HAa4yMHAEeTCs ¢ pa3paboTKu U O(QOopMIIEHHS

OIICPAIIMOHHOI'O 3CKM3a Ha KapTC 9CKHU30B.

54



PA3JIEJI IV.OBIIUE ITPABUJIA O®OPMJIEHUSA KYPCOBBIX
ITPOEKTOB

4.1 O¢gopmiieHHEe TEKCTOBOI0 MaTepHaJia

IpudT — Times New Roman, pasmep mpudra — 14, moyTOpHBIN HHTEPBAI,
BBIpaBHUBaHWE 10 mupuHEe. CTpaHUIBI JOJDKHBI UMETh TMOJSA (PEKOMEHIYEeMBbIe):
HmwxkHee — 2,0; BepxHee — 2; neBoe — 3; mpaBoe — 1,5. O0beM KypcoBOTO MPOEKTA -
40-50 crpanun. Bce crpaHuipl npoekta AOJKHBI OBITh MOJCYUTAHBI, HAUMHAS C
TUTYJIBHOTO JINCTAa M 3aKaHYMBAs MOCIETHUM MpHIokeHneM. Hywmeparusi ctpaHul
JoJKHA OBITh CKBO3HAs, HauyuWHas C BBEJICHUA U 3aKaHUMBas TOCIEIHUM
npuiokeHrueM. Homep cTpaHuIlbl CTAaBUTCSA HA CEPEAMHE JIMCTA HUKHETO TOJIS.

Bech TeKCT mpoekTa TOJKEH ObITh pa30OMT Ha COCTaBHbIE 4acTH. Pa3OuBka
TEKCTa TPOU3BOAMUTCS JCJICHHEM €ro Ha pasfeisl (IJ1aBbl) W MOAPA3ICIbI
(maparpadsi). B conepxanuu mpoekTa He JOJKHO ObITh COBMAeHUS (DOPMYITUPOBOK
Ha3BaHMUS OJHOM M3 COCTABHBIX YacTe C Ha3BaHUEM caMoOW pabOThl, a TaK¥kKe
COBNAJCHUS Ha3BaHWW THaB u maparpadoB. Haspanus pasnmenoB (TnaB)
nojapaszaenoB (maparpadoB) OKHBI OTpakaTh WX OCHOBHOE COJIEpKaHUE U
PacKpbIBaTh TEMY MPOEKTA.

[Ipu nenenun mpoekThl Ha pazaensl (riaaBbl) (corimacHo 'OCT 2.105-95) ux
0003HAYaIOT TMOPSAKOBBIMM HOMEpaMu — apabCkuMu UudpamMu 0e3 TOUYKH H
3aMMUCHIBAIOT C ab3arHoro oTcTymna. [Ipu HeoOxomuMocTu moapasensl (rmaparpadsl)
MOTYT JENUTHCA Ha MyHKTHL. HoMep myHKTa JOHKEH COCTOSTh M3 HOMEPOB pasjiena
(rmaBbl), moapaszaena (maparpada) u TyHKTa, Pa3feEHHBIX TOuykamHu. B KoHIE
HOMepa pazjzena (moapaszena), MyHKTa (MOJMYHKTa) TOUKY HE CTaBsT.

Ecnu pasnen (rnmasa) wiam noapaszien (maparpad) cocTouT U3 OAHOTO MyHKTA,
OH Takxke HyMmepyercs. [IyHKTHI mpu HEOOXOIUMOCTH, MOTYT OBITh Pa3OWTHI Ha
NOJIMYHKTbI, KOTOPbIE JOJIKHBI UMETh MOPSIKOBYIO HyMEPALIMIO B Mpeeax Kaxaoro
nyHkTa, Hanpumep: 4.2.1.1,4.2.1.2,42.1.3u 1. 1.

Kaxaplii MyHKT, MNOAMYHKT U TMEPEYUCICHHE 3alMChIBAIOT ¢ ab3aIHoro

orctyna. Paznensl (ryaBel), moapaszensl (maparpadbl) TOKHBI UMETh 3aroJIOBKHU.
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[TyHKTBI, KaKk TpPaBWIO, 3aTOJIOBKOB HE HMMEIOT. HammeHoBaHue pasaenoB (TiaB)
JOJDKHO OBITH KPAaTKHM U 3alMCHIBATHCS B BHUJIEC 3arojOBKOB (B KPacHYIO CTPOKY)
KUPHBIM HIpUPTOM, O€3 MoAUepKUBaHUs U 0€3 TOUKM B KOHIIE. 3arOJIOBKHU JOJKHBI
YETKO U KPaTKO OTpakaTh COJiepKaHue pa3iesioB (I71aB), moapaseioB (maparpadon),
MTyHKTOB.

Hywmeparusi cTpaHuil OCHOBHOTO TEKCTa M MPUJIOKEHUH, BXOJSIINX B COCTaB
IPOEKTa, TOJKHA OBITh CKBO3HAS.

B ocHOBHOI dYacTW mMpoeKkTa IOHKHBI MPUCYTCTBOBATH TAONMUIIBI, CXEMBI,
rpaduKy ¢ COOTBETCTBYIOIIMMHU CChUIKAMU U KOMMEHTAPUSMHU.

B npoekre M0MKHBI TPUMEHATHCS HAy4YHbIE W CHELMAJIbHBIE TEPMUHBI,
0003HAYECHUS W OMPEACIICHUS, YCTAHOBIEHHBIE COOTBETCTBYIOIIMMH CTaHIAApTaMH, a
pU UX OTCYTCTBHM — OOLIEIPUHATHIE B CHELMAIBHON U Hay4HOU JuTeparype. Eciu
npuHATa crennduyeckas TEPMHHOJIOTHS, TO TEpel CIUCKOM JIUTEpaTyphl JOJHKEH

OBITh TIEPEUYCHD MMPUHATHIX TEPMUHOB C COOTBETCTBYIOIIMMH Pa3bsCHECHUSIMHU.
4.2 OdopMileHne WILTIOCTPALIMA

Bce winmocTpanuu, mnoMeiniaemMbie B MPOEKT, JOJDKHBI OBITH THIATEIBHO
moJ00paHbl, SICHO W YETKO BBINMOJHEHBI. PUCYHKHM W auarpamMMbl JOJDKHBI UMETh
MPsSIMOE OTHOIIICHUE K TEKCTY, 0€3 JUITHUX U300paKeHUI 1 TaHHBIX, KOTOPBIE HUTE
He mosicHstoTcs. KonmdecTBO wuIOCTpaluii B pabOTe/MPOEKTE JOJDKHO OBITh
JOCTATOYHBIM JIJISl TIOSICHEHMsI HM3JaraeMoro Tekcrta. VimmocTpaiuu — cieayer
pasmeniaTh Kak MOXKHO OJuXke K COOTBETCTBYIOIIMM 4YacTsM Tekcta. Ha Bce
WUTIOCTPAllMM  JOJDKHBI  OBITh CCBIIKHM B TEeKCTe IIpoekTa. HawmmeHoBaHMS,

IPUBOAUMBIC B TCKCTC U HAa UIINTIOCTPpAlUAX, JOJIZKHBI OBITh OAHMHAKOBBIMMU.

CchllkM  Ha  WUIIOCTpAIlMU  pa3peliaercs IoMelarh B CKOOKax B
COOTBETCTBYIOIIIEM MECTe TEKCTa, 0e3 ykaszanusi cm. (cmoTpH). CChUIKM Ha paHee
YHOOMSIHYThIE  WJUTIOCTPAllMM  3allMCHIBAIOT, COKpPAIEHHBIM CJIOBOM  CMOMPU,
HAIPUMEP, CM. PUCYHOK 3.

Pa3memniaembie B TEKCT€ WIUTIOCTPAlUUA CIIEAyeT HYMEpOBaTh apaOCKUMHU

mudpamu, Hampumep: Pucynox I, Pucynox 2 wu T1.1. Jlomyckaercs HyMepoBaTh
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WUTIOCTPAllUK B Tpejenax pasfena (riaBbl). B aTom ciiydae HOMeEp WILIIOCTpallUU
JIOJIKEH COCTOSATh U3 HOMepa paszeina (TJIaBbl) U MOPSAIKOBOIO0 HOMEpa WILTIOCTPAIUH,
Hanpumep Pucynox 1.1.

Hannucu, 3arpoMokiaroiiyue pUCYHOK, YEPTEeK HIM CXEeMy, HEOO0XOIUMO

IIOMEIATh B TEKCTE WM MO WIUTFOCTPALUEH.
4.3 O0mue npaBuJia npeacrapiaeHus Gpopmy.a

B ¢dopmynax wu ypaBHEHUSAX YCIOBHbIE OyKBEHHbIE OO0O3HAYCHUA,
M300pa)KeHUsI WM 3HAKU JOJDKHBI COOTBETCTBOBATh O0OO3HAUEHUSM, MPUHSTHIM B
JIEUCTBYIOIUX TOCYJapCTBEHHBIX CTaHAapTaXx. B Tekcre mnepen o003HAYCHUEM
napamMeTpa JaroT €ro NOSICHEHUE, HAIPUMED:

Bpemennoe conpomuenenue paspuvigy.

[Ipn HEOOXOIUMOCTH TPUMEHEHHsI YCJIOBHBIX O0O3HAUCHUH, H300paKeHUI
WM 3HAKOB, HE YCTAHOBJICHHBIX JICUCTBYIOIIMMH CTaHAApPTaMH, HX CJEAYeT
MOSICHSITh B TEKCTE UJIM B MEpeYHE 0003HAUCHU.

@opMyJibl U YpABHEHHUS PACIIONararoT Ha CEpEeIMHE CTPOKH, & CBA3BIBAIOIINE

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

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

Jlnst ocHOBHBIX (OpMyJT W YpaBHEHHUI, HA KOTOpPHIE JENAIOTCS CCBHUIKH,
BBOJIAT CKBO3HYIO HyMmepaluio apadckumu nudpamu. [Ipomexyrodnsie GopmMybl u
ypaBHEHUs, TMPHUMEHSEMbIE I BBIBOJA OCHOBHBIX (OPMYNT W YIOMHUHAEMbIC B
TEKCTE, JOIMYyCKACTCs] HyMEpPOBaTh CTPOYHBIMU OYKBAMU JATHHCKOTO I PYCCKOTO
andapuTa.

Hywmepamuto ¢hopmyn U ypaBHEHHMM JOMYCKAeTCss MPOU3BOAMTHL B Ipejesax
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KaXJIOTO pas3jiesa JIBOMHBIMH YHUCIIAMH, Pa3iCiCHHBIMH TOYKOH, 0003HAYAIOIIUMH
HOMEp pasjiesia U TOPSIKOBBIA HOMEp (hopMyJibl WM ypaBHEHHs, Hanpumep: (2.3),
(3.12) u 1.1

Homepa dopMys1 U ypaBHEHUH MHIIYT B KPYIJBIX CKOOKax y MPaBOro Kpas

CTPAHMIIBI HA YPOBHE()OPMYJIbI MU YPABHEHHUS.

INPUMEP:
N = Snoen/(L — Spep1),
rae N — KkpuTudeckuii 00bEM BBITTyCKa, IIT.;
Shoer — TIOCTOSIHHBIC 3aTpaThl B CEOECTOMMOCTH MPOAYKIUH, pyo; L] — 1iena
€JIMHULIBI U3JeNusl, pyo;
Snepl — IEPEMEHHBIE 3aTPaThl HA OAHO U3JENNE, PYO.
[lepeHockl yacti QopMys Ha JPYyTYH CTPOKY JIONMYCKAaIOTCS Ha 3HaKax
PaBEHCTBA, YMHOXKCHHS, CJIO)KCHHS BEIUUTAHUS M HAa 3HAKAX COOTHOIICHHS ( >, <, <, ).
He momyckarorcst mepeHOCH! ipu 3Hake aejaeHus ().

[Topsinok nU3n0KEeHUsI MAaTEMAaTUUECKUX YPABHEHUN TaKOM ke, KaK U (pOpMyJI.
4.4 OdopmiieHue Ta0JIUIL

[Mudposoit maTepuain, kak npaBuiio, ohopmiIsitoT B Bujae Tabnui. HasBanue
TaOMUIBI JAOJDKHO OTpakaTh €€ cojiepaHue, ObITh TOYHBIM U KpaTkuM. JIuib B
MOPSJIKE UCKITIOYEHHS TabJInila MOKET He UMETh Ha3BaHUS.

Tabmuupl B TmpeAesax BCEMl 3alMCKM HYMEpPYHOT apaOCKkumu Ludpamu
CKBO3HOM HyMepaluen, rnepeji KOTOpbIMU 3aMUChIBAIOT C0BO Tabauya. Jlomyckaercs
HyMepOoBaTh TaOJIMUIIBI B Mpeenax pasaena. B aTtom ciayuyae HoMep TaOIUIBI COCTOUT

U3 HOMEpa pasjiesa U MOpsIKOBOr0 HOMepa TaOJIMLIbI, pa3ieIeHHbIX TOUKOM.
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IHPUMEP:

Tabnuma 15 - [IpenenbHble BeMMYUHBI pa30poca yriioBoil CKOpocTr aBToMoOmeH, %0

2

Kateropus asromo6ms BfKOBoe YCKOpEHHUE gBTOMO6I/IHH Wy , M/Z
M1 10 30 80

M2, Ni 10 20 60

Ms, N2 , N3 10 10 -

Ha Bce Tabnuiibl TOJKHBI OBITh CCHUIKUA B TEKCTE, IPU 3TOM CIIOBO Ta0auIla B
TEKCTE MUILYT MOJIHOCThIO, HAIIPUMEp: 6 maobauye 4.

Tabnuiry, B 3aBUCMOCTH OT €€ pa3Mepa, MOMEIMIAI0T 0T TEKCTOM, B KOTOPOM
BIIEPBBIC JlaHa CChIJIKA HAa HEE, UJTU Ha CJIeYIOIIEH CTpaHUIle, a MPU HEOOXOAUMOCTH,
B IpuiIokeHuu. JlormyckaeTcs moMeniaTh TabJIrIly BJOJIb CTOPOHBI JIUCTA.

Ecnu crpoku umu rpadsl TaOIUIIBI BEIXOAT 32 GOopMaT CTpaHUIIBI, €€ JeISIT Ha
YacTH, MOMeEIas OJHY YacTh TOJl JPYroi, MpH 3TOM B KaXKJIOW YacTH TaOJIUIIbI
MTOBTOPSIOT €€ IIANKy U OOKOBHK.

[Ipn nepenoce Tabmuubl Ha JAPYrodM JHUCT (CTpPaHUILy), IIAMKY TaOIUIIBI
MOBTOPSIIOT U HaJl HEl yKa3wbIBalOT: [Ipodondicenue mabauyer 5. HazBanue TabUIIbI
MOMEIIAIOT TOJIBKO HaJ MEPBOMYACTHIO TAOIHUIIBI.

B rpadax Tabmuiy He mJomyckaeTcs MPOBOAUTH JAHATOHANBHBIC JUHUU C
Pa3HOCKOM 3arojIOBKOB BEPTUKAIBHBIX TJIaB IO 00€ CTOPOHBI JUATOHAIIH.

OCHOBHBIE 3ar0JIOBKH CJIEIyEeT pacrnojiaraTh B BEpXHEH YacTH MIANKH TaOJIUIIbI
HaJ JOTIOJHUTEIBHBIMM W TIOJMYMHEHHBIMHU 3arojOBKAMH BEPTUKAJIBHBIX Tpad.
3aroyioBKu rpad, Kak MPaBHIIO, 3aMUCHIBAIOT MapauIeIbHO CTpoKaM TaOmuiel. [Ipu
HEOOXOAMMOCTH JIOTYCKAETCS IEPICHANKYJIIPHOE PACIIOIO0KEHNE 3ar0JIOBKOB Tpad.

Bce crnoBa B 3arojioBkax W HAAMMUCSX IIANKH W OOKOBHKA TAOJMIIBI TTHIITYT
MOJIHOCThI0, 0Oe3 cokpamieHuil. JlomyckaroTcs IUIIbL T€ COKpAIICHHs, KOTOPHIC
MPUHSATHI B TEKCTE, KaK MPU YUCIIax, Tak U 0e3 Hux. Crenyer uzderaTb rpOMO3JIKOTO
MOCTPOEHUSI TaOJIMI] C «MHOTOATAXHOW» mankoi. Bce 3aronoBku HaO mucaTh IO
BO3MOKHOCTH MPOCTO U KPATKO.

Ecnau B rpade Tabnuiisl moMelIeHbl 3HAYCHHUS OJTHOW W TOM ke (Ppu3ndeckoi
BEIIMYMHBI, TO OO0O3HAYCHHE EIUHUIGI (U3UYECKON BEIIMYWHBI YKa3bIBAIOT B

3aroyioBke (TMO3aroyioBKe)3Tol rpadbl. YncioBbIe 3HAYCHHS BETUYUH, OJMHAKOBBIC
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JUTSL HECKOJIBKUX CTPOK, JOIYyCKAeTCs YKa3bIBaTh OAMH pa3 (cM. Tadmuisl 16;17).

Ta6muma 16 — ITapameTpsl cUCTEMBI

Ycnosusriinpoxoa Dy, D L Ly L, Macca, KT,
B MM He Ooiee
1 2 3 4 5 6
50 160 130 525 600 160

Ta6muma 17 — ITapameTpsl CUCTEMBI

Homunansnoe .

Tun uzonsaropa wanpsoxerue, B HomunanbeHbIi TOK,A
ITHP-6/400 400
[THP-6/800 6 800
[THP-6/900 900

[Tpumeuanue K TaOJHIE MOMENIAOT Cpa3y MOJ HEW, BBIIOJHSIIOT KyPCUBHBIM MIPUPTOM U

COIPOBOXIAIOT HAIUCHIO: «IIpumeyanue k mabauye...» ¢ yKa3aHUEM HOMEpPA dTOU TaOIHIIBL.
4.5 OdopmiieHHe NPUIOKEHUH

B mnpunoxeHusx KypcoBOrO MPOEKTa MOMEIIAIOT MaTepuan, AOMOIHSIOIUN
OCHOBHOUTEKCT.

[TpunoskeHus MU MOTYT OBITh:

— Tpaduku, TMarpamMmmsl;

— Tabnuikl Oonbioro opmara,

— CTaTUCTUYECKHUE TAHHBIC;

— ¢otorpadumu,

— TpoueccyanbHble (TEXHUUECKUE) TOKYMEHTHI U/ UK UX (PparMeHThI U T. 1.

[Ipunoxenuss oQOpPMIIAIOT KakK TNPOJOJKEHHE OCHOBHOIO TEKCTa Ha
MOCIIEAYIOIIUX JTUCTAX MJIK B BUE CAMOCTOSTEIBHOIO JOKYMEHTA.

B 0CHOBHOM TeKCTe Ha BCe MPUIIOKESHHUS TOJKHBI OBITh JTaHBI CCHUTKH.

[TpunokeHus: pacnojaraioT B MOCIEI0BATEIbHOCTH CCHIJIOK HAa HUX B TEKCTE.
Kaxxioe mpuiioxkeHue TOJKHO HAYMHATBCA ¢ HOBOTO JIMCTA (CTPAHMIIBI) C YKa3aHUEM
B IIPAaBOM BEPXHEM YTy CTpaHULbI cl0Ba [Ipunoowcenue M HOMeEpa.

[Tpunoxxenuss o6o3Havyar0oT apadckumu OykBamu. OOO3HAUEHHE MPHIOKEHUN

PUMCKUMU 1M paMu HE T0MyCKAETCA.
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[Ipunoxenue JOKHO MMETh 3aroJIOBOK, KOTOPBIN 3alMCBIBAIOT C IIPONMCHOM
OYKBBI OT/JACIBHON CTPOKOM.

BHUMAHME! BrinosiHEHHBI KypCOBOM MPOEKT CAAETCS PYKOBOJIUTEIIO HA
IIPOBEPKY.

[lepen cnmaveit paGotbl Bbl MOWKHBI TPOBEPUTH COOMIOACHHE BCEX
HEOOXOAMMBIX TpeOOBaHMII TO ee cojepkaHuio U odopmienuio. HecoOmoneHue
TpeOOBaHMII MOXET MOBJIUATH Ha OLEHKY WJIH KYpPCOBOM IIPOEKT MOXET OBITh
BO3BpAILIEHA JUIs TOPaOOTKH, & TAK)XE MOBTOPHOT'O BBIMOJIHEHUS.

PykoBoautelns poekra MOKET IIPEAYCMOTPETh JOCPOUYHYIO 3aIIUTy KYpCOBOU

paboThI/mpoeKTa.
4.6 TpeGoBaHMs K JMHIBHCTHYECKOMY 0()OPMJICHUIO KYPCOBOI'0 MPOEKTAa

KypcoBoii mpoeKT A0KKe OBITh HAIMCAH B JIOTHYECKOH MOCIEeI0BATEIbHOCTH,
JUTEPATYPHBIM s3bIKOM. [10BTOpHOE ymoTpeOiieHHe OTHOTO M TOTO K€ CIIOBa, €CIU
3TO BO3MOXKHO, aomyctuMo depe3 50 — 100 cioB. He momkHBI ymoTpeOmsiThesl Kak
M3JIMIITHE TPOCTPAHHBIE U CIIOKHO TOCTPOCHHBIE NMPEAJIOKEHUS, TaK U YPE3MEPHO
KpaTKhe JIaKOHWYHBIe (pasbl, clabdo Mexmy coOOH CBS3aHHBIC, OIYCKAIOIIHNEe
JIBOWHBIC TOJIKOBAHUS U T. [I.

[Tpu HammMcaHUM KypCOBOTO MPOEKTa HE PEKOMEHAYETCSI BECTH H3JIOKEHUE OT
MEPBOrO JIMIA €IWHCTBEHHOTO YHWCIA: «s HaOMIOAam», «I CUHTAIO», «II0 MOEMY
MHEHHIO» W T. A. KOppekTHee HCIOJIb30BaTh MECTOMMEHHE «MbD». JlomyckaroTcs
00OpOTBI C COXpAaHCHHEM TIEPBOTO JIMIIA MHOXXECTBCHHOTO 4YHCIA, B KOTOPBIX
UCKJTFOYAETCs] MECTOMMEHHE «MbI», TO €CTh ()pa3bl CTPOSTCS C YIOTPEOICHHEM CIIOB
«HaOIIOJaeM», «yCTaHABIIMBaeM», «MMeeM». MOXKHO HCIOIB30BATh BBIPAKECHUS «HA
HAIll B3MJISA», 0 HAIIEMy MHCHHIO», OJTHAKO MPEINOYTHTEIBHEE BBIPAKAThH Ty XKE

MBICJTh B 0€3JIMYHOM (hopMe, HATTpUMED:

— U3yueHue nedazo2uieckKo20 ONblma C8UOemenbCmayenm o mom, Ymo ...,
— HA 0CHOB€e 8bINOIHEHHO20 AHANUZA MOIICHO YIMBEPAHCOAMD ...,
— npogedeHHbvle UCCNe008aAHUs NOOMEEPOUTIU. ..,

— npedcmaeﬂﬂemm 148]1800061903Hbl]|/l ommemumaos,
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YCMAHOBJIIEHO, Ymo,

oenaemcs 6b1600 0...;

cnedyenm noOYepKHYmb, 8bl0eIUmb,

MOJICHO COeNamsv 8bl800 O MOM, YMO;

He0OX00UMO paccMompems, U3yyums, OONOIHUMD,

8 pabome paccmampudaromcs, AHAIUUPYIOMCAL. .

[Ipy HamucaHWM KypCOBOTO MPOEKTa HEOOXOTUMO TIOJBE30BATHCS SI3BIKOM
HAyYHOTO H3JIOKEHUS. 37eCh MOTYT OBITh HCIIOJB30BaHbI CJCAYIOIMIUE CJIOBA H
BBIPAKCHHUS:

* IS yKa3aHUs Ha TOCIEAOBATEIbHOCTh PA3BUTUSI MBICIM U BPEMEHHYIO
COOTHECEHHOCTh:

— npedicoe 6ce20, cHauand, 8 nepeyio ouepeob,

— 80 — NEpBbIX, 80 — BMOPLIX U M. 0.,

— 3amem, 0anee, 8 3aKIOYeHUe, UMAK, HAKOHeY,

— 00 cux nop, pauee, 8 NPeObIOYUWUX UCCIEO08AHUAX, 00 HACMOAUE20
8peMeHU;

8 NOCIeOHUE 200bl, OecaAmuiemust,

= IS CONIOCTABJICHHS M IPOTHBOIIOCTABIICHUS

— 00HAKO, 8 MO 8peMs KaK, mem He MeHee, HO, BMecme C meM,
— Kax..., maxk u...,

— € OOHOU CMOPOHDL..., C OPY20l CMOPOHbL, He MOAbKO ..., HO U
— N0 CPABHEHU0, 8 OMauyUe, 8 NPOMUBONOJOHCHOCD,

= IS yKa3aHUs Ha CIIEICTBUC, TIPUUYNHHOCTE:

— maxum oopazom, ciedo8amenbHo, UMAK, 8 C8sI3U C IMUM,

— omcroa ciedyem, NOHAMHO, SACHO,

— 3MO NO380JIslem COelamp 8bl800, 3AKIIOYCHUE;

— ceudemenbcmeayent, 20860pum, 0aem 803MOHCHOCIb,

— 8 pezynbmame;

= JUIS TOTIOJTHEHUS U YTOYHCHMUS:

— NOMUMO 9MO20, Kpome moco, makKoaice u, Hap;zdy C..., e yacmHocmu,
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— 2laBHbLIM 00PA30M, 0COOEHHO, UMEHHO;

* IS WUTFOCTPALIMK CKa3aHHOTO:

— Hanpumep, mak,

— NPOUNTIOCMPUPYEM CKA3AHHOE CLeOVIOWUM NPUMEPOM, Npuseoem npumep,
— noomeepoicoeHueM 8blule CKaA3aHHO20 ABISAeMC A,

® IJI CCBUIKH Ha MPCAbIAYIINEC BbICKA3bIBAHWA, MHCHUA, UCCIICIOBAHUA U T.1.:

— 0bLI0 YCMAHOBIEHO, PACCMOMPEHO, BbISBILEHO, NPOAHANUIUPOBAHO,

— KaK 2080pUOCb, OMMeYAnoCch, NOOYEPKUBALOCDH,

—  AHANO02UYHBLU, NOOOOHDBLU, UOEHMUYHBLU AHAIU3, PEe3YTbmam,

— no muenuro X, kak ommeyaem X, coenacno meopuu X;

* JJIs1 BBEICHUSI HOBOM MH(OpMaIK:

— paccmompum ciedyroujue cayiau, OONOJHUMeNlbHble NPUMEPDL;

— nepetioem K pacCMOMPEHUo, AHaiu3y, ONUCAHUIO;

— 0CMAHOBUMCSL Dolee 0emanbHo Hd...,

—  CNedyiowuUM 80NPOCOM SBIAEMCA...;

— ewje 0OOHUM BACHELUUM ACNEKMOM U3YYAeMOU NPOOeMbl ANIAECMCA...,
* JISl BBIPOKEHUS JIOTUYECKUX CBSI3EH MEXKAY YACTSIMU BbICKA3bIBAHUS:
— KaKk NoKa3ajl AHaiu3, Kaxk Ovulio CKa3aHo eviule;

— HA OCHOBAHUU NOJIYYEHHbIX OAHHBIX,

— nposedeHHoe UCCNe008anue N03680Jsem COelamy 8bl800;

— pe3roMupysi CKa3aHHoe,

— OanvHelwue nepcnekmuesl UCCNIe00B8AHUS CB8A3AHDI C....

[TucemenHass pedyb TpeOyeT HCIOJIB30BAHUA B TEKCTE OOJBIIOTO YHCIA
Pa3BEPHYTBHIX  NPEIJIOKEHUW,  BKIIOYAIOIIMX  MPUJATOYHBIE  IPEIUIOKEHUS,
OPUYACTHBIE U JeenpuyacTHbie 000pOThl. B CBsA3M ¢ 3TUM 4YacTo ymoTpeOistoTcs
COCTaBHBIE MOAYUHUTEIBHBIE COIO3bI U KIIHILIE:

NOCKOJIbKY, 6]16120661}7}1 momy umo, 6 coomeemcmeuu C...,

6 C643U, 6 pe3yibmame,

npu yciosuu, umo, Hecmomp:s Ha...,

Haps0y c..., 8 meyeHue, 8 xooe, No mepe.
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Heo0Oxoaumo onpenenuTh OCHOBHBIE TIOHATHS MO TeME MCCIIETOBaHUS, YTOOBI
UCIIOJIb30BAaHUE UX B TEKCTE KypPCOBOT'O MPOEKTa ObLIO OJHO3HAYHBIM. DTO O3HAYAECT:
TO WM WHOE TOHITHE, KOTOPOE pPAa3HBIMH YYCHBIMH MOXET TPAKTOBATHCSA II0-
pa3HOMY, TOJKHO BO BCEM TEKCTE IaHHOW pabOoThI OT Hadaja A0 KOHIIA HMETh JIUIIIh
OJTHO, YETKO OMPE/ICICHHOE aBTOPOM KYPCOBOI pabOThI 3HAUEHHE.

B kypcoBoM mpoekTe AOHKHO OBITh COOMIOEHO €IWHCTBO CTUJIS M3JI0XKEHUS,
obecniedueHa opdorpaduueckas, CHHTAKCHUECKass M CTHJIMCTUYECKasl TPaMOTHOCTh B

COOTBCTCTBHUU C HOpMaMH COBPEMCHHOI'O PYCCKOTI'O A3bIKA.
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PA3JIEJ V. TPOLEJYPA 3AILMTHI KYPCOBOI'O MPOEKTA

KypcoBoii  MpoeKT, BBIMOJHEHHBIA C COOJIOJCHHUEM PEKOMEHIYEMBIX
TpeOOBaHMI, OIIEHMBAETCA M JOMYyCKaeTcs K 3almTe. 3alura JI0JKHA
IIPOU3BOJIUTHCS JIO Hadaia dK3aMeHa KBaJIU(UKAIIMOHHOTO MO MPOo¢heCcCHOHATTEHOMY
MO/TYJIIO

[Iporeaypa 3alIUTHI KypCOBOTO ITPOEKTA BKIIOYAET B CEOSI:

— BBICTYIUICHHE CTY/ICHTA 110 TEME U pe3ybTaTaM padoTsl (5-8MuH),

— OTBETHl Ha BOMPOCHI YJICHOB KOMHUCCHUU, B KOTOPYHO BXOJST
IpenojaBaTesid JAUCHUILUIMH MPO(ECCHOHAIBHOTO IUMKIA W MEXKIUCHHUIUTMHAPHBIX
KypCcOB ITpoheCCHOHAIBHOTO MOTYJIS.

Takke B COCTaB KOMHMCCUM MOTYT BXOJUTb: METOJUCT, MacTepa
IPOM3BOJICTBEHHOTO  00yueHus. Ha 3ammTy MoryT ObITh  NpHTJIANIECHBI
MpenoaaBaTesid U CTYJEHTHI APYTUX CHEIUATLHOCTEH.

[Tpu moaroroBke k 3ammure Bam Heo6xonumo:

—  BHHUMATEJILHO MTPOYMTATh COACP)KAaHKE OT3bIBA PYKOBOIUTEIIS IIPOCKTA,

—  BHECTH HEOOXOJMMBIE TOMPABKU, ClIeNaTh HEOOXOAUMBIE TOTIOJHEHUS /WU
M3MCHCHUS,

—  00OCHOBaHHO M JIOKA3aTEJIbHO PACKPBITH CYIIIHOCTh TEMbI KYPCOBOTO MPOEKTA,;

—  00CTOATEIHLHO OTBETUTH HA BOITPOCHI YJICHOB KOMHCCHHU.

[TIOMHUTE, uto oKOHUYaTeNIbHAsl OLIEHKA 332 KypPCOBOUW MPOEKT BHICTABIISAETCS
KOMMCCHEH MOCJIE 3aIUTHI.

Pabora onenuBaercs AudPepeHIIMPOBAHHO € Y4YE€TOM KayecTBa ee
BBITIOJTHEHUS, COJIEPKATEIbHOCTU Balllero BHICTYIUICHUSI U OTBETOB Ha BOIPOCHI BO
BpEMSI 3alIUTHI.

PesynbTaThl  3amMTHl  OIIEHWBAIOTCA IO  YETHIPEXOANIbHOH  CHCTEME:
«OTIINYHOY, «XOPOILIO»,  «YIAOBJIETBOPUTEIHLHOY, «HEYJIOBJIETBOPUTEIILHOY.
3anosiHsieTcs kapra oneHuBaHus Kypcoporo npoekta (ITPUJIOXKEHUE E) u kapta

OLICHMBAaHMsA  OTBeTa  OOydalIlerocs Mpu  3alUTe  KypCOBOIO  IIPOEKTa

(ITPUJIO’KEHUE ).
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Taxxe no PCUICHUIO KOMMHCCHHU Bam MoxeT OBITH MpeaoCTaBJICHO IIpaBO
I[Opa6OTKI/I IIPOCKTA B YCTAHOBJICHHBIC KOMUCCHEM CpPOKH U HOBTOpHOﬁ 3aIIUTHI.

K 3ammuTe KypcoBOro npoekTta npeabsBIsSIIOTCS CAeAyIoue TpeOOBaHus:

1. 'my6Gokas Teoperudeckas mpopaboTKa HUCCIEAYEMBIX MPOOJIEM Ha OCHOBE
aHaJIN3a DKOHOMHYECKOH JINTEPATYPHI.

2. YMenas cucreMaru3aius uGpPOBhIX JaHHBIX B BHJIC TAOJHIl U TPaPUKOB C

HEOOXOJUMBIM aHaJIM30M, OOOOIICHHWEM | BBIABICHUEM TEHACHIIUNA pPa3BUTHS
WCCJIEYEMBIX SIBIICHUU U MPOLIECCOB.

3. KDI/ITI/ILIGCKI/Iﬁ MoJAXO0J K H3ydaCMBbIM (1)aKTI/I‘-I€CKI/IM MarcpuajiaM C LCJIbIO

ITOHNCKa HaHpaBHeHI/Iﬁ COBCPHICHCTBOBAHUSA ACATCIILHOCTH.

4. ApryMEHTUPOBAaHHOCTh _ BBIBOJIOB, OOOCHOBAHHOCTh MPEAJIOKEHUNA U

PEKOMEH TAIH.

5. Jlormueckn MMOCJICA0BATCIBbHOC M CAMOCTOATCIILHOC M3JIOKCHHUC MaTCpualia.

6. Odbopmienne maTepuasa B COOTBETCTBUM C  YCTAaHOBJIGHHBIMU

TpeOOBaAHUSIMHU.

7. O0sA3aTeNbHOE HAJTMYKUE OT3bIBA PYKOBOJUTEINSI HA KYPCOBOM MPOEKT.

JUis  BBICTYIUIEHHST Ha 3allUTe HEOOXOAMMO 3apaHee MOATOTOBUTH U
COTJIaCOBATh C PyKOBOJUTENIEM TE3UCHI TOKIa/la M WIUTFOCTPATUBHBIN MaTepHall.

HpI/I COCTAaBJICHHUHN TC3UCOB H€06XOI[I/IMO YUYUTLIBATb OPUCHTUPOBOYHOC BPCMA

J0KJIaa Ha 3ammre, KoTopoe coctaBisieT 8-10 munym. Jloxknman uenecooOpasHO
CTPOUTH HE MYTEM H3JIOKEHUS COJEp KaHHsl paboThl MO TJIaBaM, a Ho 3adaydam, TO
€CTh, pAacKpbIBas JIOTMKY TOJY4YeHHS 3HA4MMBIX pe3yJbTaToB. B  moxmaze

00513aTEILHO OOJIZKHO ITPUCYTCTBOBATH 06paHl€HI/Ie K WJIIOCTPATUBHOMY MaTCpHaly,

KOTOPBIN OyJET UCTIOJIB30BAThCS B XO€ 3aIUTHI PAOOTHI.

B kauyecTBe WIIOCTpalMi HCIONB3YETCS IPE3EHTALMs, MOATOTOBJICHHAS B
nporpamme «Power Pointy. Taxke WuTOCTpallud MOXKHO MPEACTABISITh CTPAHUIAX
dopmata A4, oTpaxkalOUIMX OCHOBHBIE pPE3YyJbTaThl, JOCTUTHYThIE B paboTte, U
COrJJacOBaHHbIE C COAEp)KaHWEeM Jokiajga. WiumocTpaluu  JTOJDKHBI  OBITH
IPOHYMEPOBAaHbI U HA3BAHBI.

B cinydae HesSBKM Ha 3alIMTy [0 YBaXUTENbHOW MpuuuHe, Bam Oyner
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IPEIOCTaBIEHO MPABO HA 3alUTY B IPYro€ BpeMmsl.
B cnydae HesBKM Ha 3alllUTy MO HEYBAXKUTEIbHOW mpuuuHe, Bbl momydaere

HEYI0BJIETBOPUTEIIbHYIO OLIEHKY.
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INPUJIOKEHUE b

Tema KII: «IIpoekTupoBaHHE TEXHOJIOTHYECKOT0 MPOLECCA U3TOTOBJICHUS
peraau tuna «Mydra»
BBenenne

AKTYaJIbHOCTh TeMbl 3aKJII0YAaeTCs B TOM, 4TO JeTainb «MydTa» sBisercs
TUTIOBOM JIeTalbl0 (OYE€Hb YACTO HCIOJIb3YIOMIEHCS B MAaIIMHOCTPOUTEIHLHOM
MPOU3BOJACTBE), IO3TOMY  IPOEKTUPOBAHUE  TEXHOJIOIMYECKOro  Ipolecca
U3rOTOBJIEHUS NOJOOHON JeTald OCYIIECTBISETCS, KaK IPaBWIO, Ha KaXKIOM
MaIIMHOCTPOUTENBHOM MPEATPUSITHH.

IIpobsema mcc/ie0BaAHUSA 3aKII0YACTCS B TOM, YTO HEJB3sl CIIPOECKTUPOBATH
TEXHOJIOTMUECKUN  TMpolecC MeXaHWyeckoil  obOpabotku geramn  «Mydray
OJIHO3HAYHO. MapuipyTbel 00pabOTKM MOTYT OBITH pa3HbIMH. BaxHo BbIOpaTh W3
MacChl aJIbTEPHATUBHBIX BAapPUAHTOB CaMbIil ONTUMAJIBHBIA TEXHOJOTHYECKHI
MPOILIECC, C YUETOM HMMEIOIIErocsl TEXHOJOTMYECKOro MOTEHIMAIa U BO3MOKHOCTEH
CHUKEHUS TEXHOJIOTUYECKON C€0ECTOMMOCTH U3TOTOBIICHUS JIETANH.

Lenab npoeKTHPOBAHMS: O3HAKOMUTHCS C CYIIECTBYIOIIUM TEXHOJIOTMYECKUM
nmpolieccoM Mpou3BojcTBa jaetanu «Mydtay, oneHuTh ero 3()QPEeKTUBHOCTH C
TEXHOJIOTUYECKON U SKOHOMHUYECKON TOYEK 3pEHHS U, PU HEOOXOAMMOCTH, BHECTH
KOPPEKTUBBI B MapuipyT O0OpaOOTKH, YTOOBI YIYYIIUTh TEXHHUKO-DKOHOMHUYECKHE
nokasareyu paboThl PEANPUATHS.

O0bekT  HMcciaeaoBaHusi:  mpoOsema  TOBBIMICHUS  3(PHEKTUBHOCTH
MaIllMHOCTPOUTENBHOTO MPOU3BOJICTBA 3a CUET TEXHOJIOTUYECKUX NHHOBALMH.

IIpeamer McCIeI0BAHUA: TEXHOJIOTUYECKUM IIPOLIECC MEXAHUYECKOU
o0OpaboTku neranu tumna «MydTay.

3a1auu NPOEeKTHPOBAHMS :

1. Onucatrp nerans tuna «MydTay, ee ciyxkeOHOe Ha3HAYEHUE U YCIIOBUS €€
paboThI B COOPOYHON €TMHHMIIC.

2. [IpousBecTn aHanmM3 TEXHOJIOTHYHOCTH JETanu, OOOCHOBAaThH BBHIOOP
METO/IATI0JIyYeHHS 3arOTOBKH, pACCUMTATh MPUITYCKH AHATTUTUYECKUM METOIIOM.

3. Cnenatb TEXHOJIOTHUECKUN PACUET, COCTABUTh CXeMy 0a3MpOBaHUS JIETANH.
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4. CocTaBUTh TEXHOJOTMYECKHM mpolecc OO0pabOTKM AETaaud U BbINOJIHUTH
pacueTpeKMMOB PE3aHUS 1 HOPM BPEMEHU Ha OIEpalliy.

5. COpoeKTHpOBaTh M PACCUNTATh CHEHHAIBHOE MPUCIIOCOOJIEHUE IS
mro0oroneparuu.

IIpakTH4yeckass 3HAYMMOCTb MCCJACJOBAHUS: 3aKIIOYAECTCS B TOM, YTO
CIPOEKTUPOBAHHBIN TEXHOJIOTHUECKUNA MPOIECC MEXaHMYEeCKOH OOpabOTKH JeTanu
tuna «My¢Tay MOXKeT OBbITh peaJn30BaH Ha JIIOOOM MAaIIMHOCTPOUTEIBLHOM
NPEANPUATHH, TaK KaK OH O0O0ecHeuyMBaeT JOCTH)KEHHE KauecTBa W3TOTOBIICHUS

ACTAJIN IIPpU HEBBICOKOM TEXHOJOTHYECKOH CE0ECTOMMOCTH.

75



INPUJIIOKEHUEB

TpeboBanus k 0popMIIEHHIO CITUCKA UCIOJIb3YeMbIX HCTOYHMKOB KHura ¢

yKa3aHueM OJHOT0, IBYX M TPeX aBTOPOB

®amunus, N.0. ogHoro aBropa (wim nepBoro). HazpaHue KHUTH: CBEIICHHS,
OTHOCSAIIMECS K 3arjiaBUIO (TO €CTh COOPHUK, PYKOBOJICTBO, MOHOTpadusi, y4eOHUK U
T.4.) / 1.O. ®amuiusg oaHoro (Wi nepBoro), BTOPOro, TPETbEro aBTOPOB; CBEACHMUS
0 peIaKToOpe, COCTaBUTENE, TepeBoAunKe. — CBeAeHUs 0 Nepen3aaHuu (Hanpumep: 4-
€ u3d., Jom. U mepepab.). — Mecto wuzmaHusa: M3pgarenscTBO, rojl W3NaHUA. —
KOJIMYECTBO CTPAHUL.

Ipumep:

1. FopbaneBuyA. @. KypcoBoe mnpoekTupoBaHue IO  TEXHOJIOTHH
MaIIMHOCTpOoeHMs. — MuHck: Bricm. mkomna, 2008. — 232 c.

2. Xynooun JI.  B. KypcoBoe mnpoekTHpoBaHHE IO  TEXHOJIOTHH
marHocTpoeHus, 2009.

3. KocunmoBa A. TI'. Tounocte 00paboOTKH, 3aroTOBKM W TPHUIYCKA B
MmaruHocTpoeHun: CrnpaBounuk TexHosora/ Memepsikos P. K., Kanuaun M. A.. M.:
Mammnoctpoenune, 2007. — 288 c.

4. Topomkun A. K. Ilpucniocobnenuss sl METALIOPEKYIIMX CTAHKOB:
CnpaBounuk. — 7-¢ u3z. — M.: Mammnoctpoenue, 2009. — 303 c.

Knuru, umerouue 6oJiee Tpex aBTopoB KoslsiekTUBHBIE MOHOTPa(uH

HasBanue kHUTH: CBeJeHHUsA, oTHocsmmecs K 3arnasuio / 1.0, damuims
OJIHOTO aBTOpa C J0OABJICHUEM CJIOB [U JIp.]; CBEIECHHSI O PEJAKTOpE, COCTaBUTEINE,
nepeBounke. — CBeIeHHs 0 TPOU3BeACHUU (HarpuMep: 4-e u3Jl., JA0I. U nepepao.). -
Mecto uznanus: M3narensctBo, rox u3aanus. — KoanuecTBo cTpaHuil.

Ilpumep:

1. Turnena maneix u cpennux ropojos / A.B. VBanoB [u nap.]. — 4-e u3n.,
nomn. - Kues:3mopos's, 1976. - 144 c.

COopHuk cTaTeil, 0pUIMAIBHBIX MATEPHAJIOB

Ilpumep:

1. ComuanbHbie JTbroThl: cOopHuk / coct. B. 3unun. — M.: Com. 3ammuTta, 2000.
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—Y.1. - 106 c.

2. O1leHKa METOJIOB JIEUEHUs] TCUXMUYECKHX paccTpoilcTB: nokian BO3 mo
JICYCHUIOTICUXUYECKUX PACCTPOMCTB. - M.: Meaunmna, 1993. - 102 c.

MuororoMHoe u3ganue. TomM U3 MHOIOTOMHOI'O U3IaHUA

Ilpumep:

1. TonkoBeIid cioBapb pycckoro sizbika: B 4 1. / mon pen. J.H. Ymakosa. —
M.: Actpens,2000. — 4 1.

2. Pernonbr Poccun : B 2 1. / otB. pen. B.M. lNammmun. — M.: T'ockomcrTar,
2000. - T.1.—-87 c.

Martepuaibl KOH(pepeHIuil, COBELIAHUN, CECMUHAPOB

3ariaBue KHHUTU: CBEJCHUA O KOH(epeHIuu, Aata W roj MNpoBeacHUs /
HanmMeHnoBanue yupexaeHusi Wi opraHuszanuu (eciu Ha3BaHue KoHpepeHuuu 6e3
yKa3aHWs OpraHu3allud WIM YYPEXKJEHUS SIBISACTCS HEMOJHBIM); CBEIACHUSA O
peaakTope, cocraBuTene, nepesoguuke. — l'opox: M3marenbcTBo, ron u3gaHus. —
KonnuecTBo cTpanwmil.

Ipumep:

1. MexnayHapoaHasi KOMMYHHKAIUA © Te3. JoKJI. u coobur. Cub.-¢pp. Cemunap
(MpkyTtck, 15-17 cenr. 1993 1.). — Upkytck: UTTIMMSA, 1993. — 158 c.

IIaTeHTHBIE JOKYMEHTBI

O6o3HaueHre BuUAAa JOKyMEHTa, HOMEp, Ha3BaHWE CTPaHbl, WHICKC
MEXIYHApOIHON Kiaccupukauu u3obperenuit. Haspanume wuzobperenus / U.O.
damunus  u3o0peTarens, — 3asBHUTENA, IATCHTOBIAjeNnblla, HanMeHoBaHue
yupexIcHHs-3asBUTENSA. — Peructpanmonnslidi Homep 3asBku; [lara momaum; Jlarta
nyOJIMKalUK, CBEACHUS O MyOJIUKYEeMOM JOKYMEHTE.

Ipumep:

1. ITat. Ne 2131699, poccuiickas Denepanus, MIIK A61 B 5/117. Cnocob
oOHapy»XCHHs TUAaTOMOBBIX Bojopociieii B kpoBu yronysmux / O.M. Koxosa, I".1.
KnoGanona, I1.A. Kokopun ; 3asButens u nateHToobnaaarens Hayu.-uccnen. Un-t
ouosioruu nipu Upkyrt. YH- te. - Ne 95100387; 3aasn. 11.01.95; omy6n. 20.06.99,
bron. Nel7. -3 c.

77



CTATbU
...H3 KHUT (COOPHMKOB)

®amunusa N.0O. ogHoro aBTopa (Miau mepBOro). 3arjiaBuUe CTAaTbH : CBEIICHMUS,
otHocsmecs K 3arnaButo / 1.0, damuius omHOro (WM TMEpPBOro), BTOPOTO H
TpeThbero aBTOpoB // 3ariiaBue JOKyMEHTA . CBEJCHUS OTHOCSIIUECS K 3aryIaBHIO/
CBEJICHUS O PEJIaKTOpe, COCTaBUTENE, MEPEBOAUUKE. — MECTO U3/IaHus, ro/l U3/IaHusl.
— IlepBast u mocieaHssE CTPAaHUIIBI CTAThHU.

Ilpumep:

1. Kyumseik H.JI. Otkpeiteie nepeiomsl koctedd kuctu / H.JI. KyHnseik //
Menununa3zastpainidero aas: kond. — Yura, 2003. — C.16-27.

Ecnu asmopoe don1ee mpex...

3armaBue crtatbu / W.O. ®amwmmus nepBoro aetopa [u np.] // 3arnaBue
JOKYMEHTA: CBEJEHHUSA, OTHOCSIIMECS K 3arjlaBuio/ CBEACHUS O pPEeIaKkTope,
cOCTaBUTEJIe, IepeBOIUNKEe. — MecTo u3nanus, rog u3aanus. — [lepBas u nocieass
CTpaHUIIbI CTaThU.

Ipumep:

1. Dmupemuonorus wuHcyndbra / A.B. JleikoB [m gp.] // Menuuna
3aBTpalHero mHs. Marepuansl koHd. — Yura, 2003. — C.21-24.

...H3 JKYPHAJIOB

[Ipu omucanum craTteld W3 KypPHAJIOB MPUBOASTCA ABTOpP CTaThU, HA3BaHUE
CTaThU, 3aTE€M CTaBATCS JIBE KOChIC YepThI (//), Ha3BaHUE KypHaJIa, 4Yepe3 TOUKY-TUPE
(—) roa, HOMep JXKypHalla 4eCTh, TOM, BBIMYCK, CTPAHMIIbI, Ha KOTOPHIX MOMEIICHA
craths. llpu ykazaHum Toja HW3JaHUS, HOMEpPA JKypHajla HCIOJB3YIOT apadcKue

U QpBHL.

Ecnu ooun aemop:

IHpuwmep:

1. TpudonoBa W.B. BapuaruBHOCTH, COIMAJIBLHON  HMHTEpHpETAIIUU
denomena crapenus // Knumamueckas repontonorus. — 2010. — T.16, Ne 9-10. —
C.84-85.

Ecnu 2-3 aemopa:
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Ilpumep:

1. IlorenoB A.I'. Memuko-ticuxojorunueckuii Mouutopurr / A.I'. IlloreHos,
A.M. Myptazos, A.A.Dmerapos // MeauiyHa Tpyaa v npoMblinieHHast dxosorust. — 2010.
- Ne9. - C.7-13

Ecnu aegmopog 601ee mpex:

Ilpumep:

1. OcobOeHHOCTH SHIOKpHHHO-MeTaboauueckoro npoduis / S1.M. buukaes [u
ap.] /I Knuanaeckas meaunumaa. — 2010. - NeSro — C.6-13.

Onucanne 3JIEKTPOHHBIX pecypcoB TBepaAbIii HOCUTEID
@amumus U.O. aBropa (eciu ykaszaHbl). 3ariiaBue (Ha3BaHUE) W3JIaHUS

[OnexTponHsIil pecypc]. — Mecto nznanus: M3narensctBo, roa n3ganus. — CBeaeHus

o Hocutene (CD- Rom,DVD-Rom)
Ilpumep:

1. MeaunuHa: JeKUUUA [Js CTYACHTOB. 4 Kypc [DIEKTpOHHBIA pecypc].
— M., 2005. — Bnekrpon. ont. auck (CD-Rom).

CeTteBoii 3JIEKTPOHHBIN pecypc

@amunmus M.0O. aBropa (ecnu ykazanbl). HasBanue pecypca [DII€KTpOHHBIM
pecypc]. — Mecto uznanus: M3narenbcTBo, roa u3gaHus (€CIu yKaszaHbl). — aapec
JIOKAJILHOTO  CETeBOro pecypca (Jara TPOCMOTpa cailTa WM TOCHEAHSSA
MoauUKAIKS TOKYMEHTA).

IHpuwmep:

1. IlIxnosckuit U. Pasym, xu3Hb, BceseHHast [DaekTponHblin pecype] / U.
HIxnoBckuii. — M.: fAnyc, 1996. — Pesxxum noctyna: http: // wwwe.elibrary.ru (21 cenr.
2009).

Haubosee yacTo ynorpedssiembie COKpallleHUsI CJIOB M CJI0BOCOYETAHMIAB
OubuorpaguuecKkoM ONMUCAHUU TOKYMEHTOB

B Ha3zBaHuM MecTa U31aHMA:

Mocksa - M.

Cankr — [1etepoypr — CII6.

PoctoB-na-/lony — Poctos uv//].Jlenunrpan — JI.
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HazBaHue apyrux ropoioB IpUBOAUTCS MOJHOCTBIO.

B npopoJrkaomuxcs U cepuaibHbIX H3IAHUAX:
Tpynel-Tp. U3Bectus — U3B.Cepust — Cep.
Tom — T.YHacte-Y.

Brimmyck — Boim.
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INPUJIOKEHUE I

MunuctepcTBo 00pazoBanus U Hayku YensOuHCKoN 00macTu
["ocynapcTBeHHOE 010 KETHOE TPO(hecCHOHAbHOE 00pa30BaTEIbHOE YUPEKICHHUE
«FOxHO-YpanbCkuil rocyJapCTBEHHbI TEXHUUYECKUN KOJUIEIH)

3AIUIIEHO
OIIEHKA

PykoBoaurens:
/C.A. YeHnos/

PA3PABOTKA TEXHOJIOTMYECKOI'O [TPOLIECCA OBPABOTKU
JIETAJIN «ILITYLIEP»

[TosicHuTENBHAS 3aMMCKaA K KYpPCOBOMY ITPOEKTY I10
MK 01.01 «TexHonoru4eckuii mpoiecc U TEXHOJOTHYECKas TOKYMEHTAaus 110
00paboTKe 3arOTOBOK C MIPUMEHEHUEM CUCTEM aBTOMATHU3UPOBAHHOTO
POEKTUPOBAHUS
[IM.01 «Pa3paboTka TEXHOJIOTUYECKUX MPOLECCOB U YIPABISAIOMIUX IPOrPaMM s
M3TrOTOBJICHMS JIeTajell B MeTaioo0padaThIBAIOIINX U aJIMTUBHBIX TPOU3BOICTBAX,
B TOM YHCJI€ aBTOMaTU3UPOBAHHBIX)»

KOVYpI'TK 15.02.15 KIT 00 06 113

PykoBoauTenb: Pa3pabotan:
npenoaasarens FOYpl' TK CTYJICHT TPYIIIIbIL:
/ / / /

Yensabunck, 20 T.
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IMPUJIOKEHUE /1

MunucrepcTBo 00pazoBaHus U Hayku YensOuMHCKoN 00IacTu
I'ocynapctBenHoe 0romkeTHOE podeccuoHanbHoe 00pa30BaTENILHOE YUPEKICHUE
«HOxHO-Y pajbCKMH rOCyIapCTBEHHbI TEXHUYECKUH KOJLIIEIAD)

CnenunanabHoctb 15.02.16 Texaonorust YTBEPXKJIEHO
MaIIMHOCTPOCHUS ITpeameTHOM (UKIIOBOW) KOMUCCHER
« » 20 r
IIpencenarens ITIK
/Yennos C.A./
3AJJAHUE

st xypcoBoro npoekra 1o [IM.01 «Pa3paboTka TeXHOJIOTHYECKHUX MPOLECCOB U
YOPaBISIOUUX IPOTPAMM ISl U3TOTOBIICHUS JIeTalel B METANI000pa0aThIBAIOIINX U aJINTUBHBIX
MIPOU3BOJICTBAX, B TOM YUCJIE AaBTOMATHU3UPOBAHHBIX)»

MJIK. 01.01«TexHonornueckuit mpoIecc U TEXHOIOTHYecKas JOKyMEHTaIus o 00paboTke
3arOTOBOK C TPUMEHEHUEM CUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS

dbaMuIns, UMsI, OTYECTBO

Tema 3aJaHusA «Pa3pa60TKa TCXHOJIOTHYCCKOT'O IMTpoHecca O6Da6OTKI/I ACTaJIn»

[Ipy BBINOJHEHUH KYpCOBOIO TPOEKTa HAa YKA3aHHYIO TEeMy JOJDKHBI OBITh
IIPEACTaBIICHBI

1. llosicHuTEALHAA 3aNIHCKA

BBEJIEHUE
1. TEXHOJIOTUYECKAS YACTD
1.1 Omucanue aeranu, aHaIU3 KOHCTPYKIMU U TEXHUYECKUX TpeOOBaHUM
1.2 AHanu3 TeXHOJIIOTUYHOCTH JICTAIIN
1.3 OGocHoBaHHE BBIOOpa METO/Ia MOTyYEHHSI 3aTOTOBKH
14 OO6ocHoBaHUE U pacyeT MPUITYCKOB
1.5 Pa3paboTka TEXHOIOTUYECKOT0 Mpoliecca MeXaHn4ecKoil 00paboTKH IeTanu
1.6 BrsIOOp OCHOBHOTO TEXHOJIOTHYECKOTO 00OPYIOBaHUS
1.7 BsI6op cTaHIapTU3NPOBAHHON TEXHOJIOIMYECKONW OCHACTKH
1.8 BrI0op pexymiero HHCTpyMeHTa
1.9 BsI60p METOZI0B KOHTPOJIS
1.10 Pacyer pexXMMOB pe3aHusI 1 HOPM BPEMEHH
2. KOHCTPYKTOPCKAS YACTb
2.1 Bp16op u onrcaHue IpUCIIOCOOIEHUS
2.2 Pa3zpaboTka yepTerka 00111ero Bujaa npucrnocooaeHus
2.3 BpI00p M3MEPUTEIBHOTO YCTPOHCTBA
3AKJIFOYEHUE
CIIMCOK MCIOJIb3YEMO! JINTEPATYPhI
[MTPUJIOXEHUMA
O0BEM NOSICHUTEIHHOM 3aITUCKH HE JTOJDKEH npeBbimath 40 — 50 crpanuir.
['paduueckast 4acTh KypCOBOTO IpPOEKTa COCTOUT W3 4 dYepTekeil, BBIMOJHEHHBIX Ha
yepTéxHON Oymare hopmata A2, Al
- pabouwnii ueptéx aeranu - 1 muct popmata Al nnu A2;
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- rutakat KUM — 1 muct ¢popmara Al
- yepTex npucrnocodnenusi- 1 muct popmara Al.

Jara Beiiaun  «__» 20_ 1.

PykxoBoauTesb KypcoBOii paOOTHI
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IMPUJIOKEHUE E
KAPTA OHEHUBAHUA KYPCOBOI'O ITPOEKTA

. daxkTHYECKOE
Ne BecoBoii
Iloka3aTesu 1 KpUTEPUN OLlEHUBAHUS Banabl KOJIUYeCTBO
n/n K03 puuueHT
0aJ1110B
1 CTpyKTypa KypcoBOii padoThl
CrpykTypa paboThl COOTBETCTBYET 33/1aHHIO, B 3
HAJIMYMU Bce TpeOyeMble pa3aesbl
CrpykTypa paboThl UMEET HECYILIIECTBEHHOE 5
HECOOTBETCTBUE 3aJaHUIO0 2
CrpykTypa paboThl UIMEET CYILIECTBEHHOE 1
HECOOTBETCTBHE 33JaHHIO
Crpykrypa paboThl HE COOTBETCTBYET 33aHUIO 0
2 CooTBeTcTBHE COlep:KaHHUA PA0OThI TeMe, eJIH U 3a1a4am
ITosHOE COOTBETCTBHE 3
YacTuyHOE COOTBETCTBUE 2 5
Huskas cTeneHb COOTBETCTBHUS 1
[TostTHOE HECOOTBETCTBHE 0
3 IToJiHOTA pacKPbITHSI TEMBbI
Tema KypcoBoil pabOThI pacKpbITa MOJHOCTBIO,
MIPHUBEICHBI HEOOXOAMMEBIE TTOSICHEHHMS, 3
apryMEHTbI, CAeTIaHbl BHIBOJIBI
Tema KypcoBo# paboThI pacKphITa MOJHOCTHIO,
OJTHaKO MPUBECHBI HE BCE HEOOXOAUMBIE 2 3
MOSICHEHMSI U (WJIM) apTryMEHTBI
Tema KypcoBoil pabOThI pacKpbITa YaCTUYHO,
HET HEOOXOAMMBIX MOSICHEHUH U (MIIN) 1
apryMEHTOB, HE CJIeIaHbl BHIBOJIBI IO paboTe
Tema KypcoBoil paboThI HE pacKpbITa 0
4 Jloruka u3JjioxkeHHsi MaTepuaJa KyYpcoBoi paboThl
Bce cTpykTypHBI€ 351eMEHTHI paboThI IOTHYHO
OpPTaHU30BaHbI B CHCTEMY, ITPOCIICKHBACTCS 3
JIOTHKA B PACKPBITUU TEMBI
Bce cTpykTypHBIE 351eMEHTHI pabOTHI JIOTHYHO
OpPraHU30BaHbI B CUCTEMY, JIOTHKA B PACKPBITUH 2
TE€MbI YaCTHYHO HapyIlIeHa 2
CTpyKTypHBIE 3JIEMEHTHI PAa0OTHI CBSA3AHBI
MeX/1y COOOM, HO HET JIOTUKHU B PaCKpPBITUU 1
TEMBbI
CTpyKTypHBIE 3JIEMEHTHI PA0OTHI HE CBSI3aHBI 0
MEX]y COOOM, HET JIOTUKU B PACKPBITHH TEMBI
5 Cobawaenne tpedoBanmii FOCT k ogopMiieHHI0 KYpPcOBOii paGoThl
Tpebdosanust [OCT co0umro1eHbl HOTHOCTHIO 3
HmeroTcst He3HAUUTENNbHBIE OTKIIOHEHUS OT 5
tpeboBanuii 'OCT 2
Ectp Hapymenus tpebosanuii 'OCT 1
TpeboBanust 'OCT He coOmoaeHBI 0
6 PacueTHasi yacTb padoThl
PacueTs! ocy1ecTBiI€HBI TOYHO B COOTBETCTBUU 3 3

C IPUHATOW METOIMKOM
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Pacuets! ocyniecTBieHbl B COOTBETCTBUU C
MPUHATON METOIUKOMN ¢ HEOOJIBIIUMHU
MOTPEUTHOCTSIMU, UCITPABICHHBIMU
00yJaroUMCsl CaMOCTOSITETHHO

HmeroTcs ommoOKH B pacyeTax, UCIPABICHHBIE C
IIOMOILBIO IIPENO1aBaTENsA

HwmeroTcs rpyObie omnOKu

MakcuMaJbLHBIH 027171

42

HTorosnlii 0a/11

Onenka

[TepeBon 6aIOB B OIICHKY:
38-42 6amoB — «5»;
33-37 6amioB — «4»;
28-32 0amnoB — «3»;

Ecnu nabpano 28 u MeHbIe 0amioB, paboTa BO3BpaIIaeTcs CTyICHTY Ha JOPabOTKY
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INPUJIOXKEHMUE K
KAPTA OHEHUBAHUSA OTBETA OBYYAIOHIETI'OCH ITPU 3AIIIUTE

KYPCOBOI'O ITPOEKTA
o daxkTnueckoe
bann Becosoii
[Tokazarenu u KpUTEPUN OLICHUBAHUS KOJINYECTBO
bl KO3 PHUIUEHT
OaJuI0B
2 3 4 5
O00CHOBAaHHOCTDH

YeTkoe 1 TOUHOE 0OOCHOBAHHUE CTPYKTYPHI U 3

COJIEpKaHusi KYpPCOBOM pabOThI

TouHnoe 000CHOBaHUE CTPYKTYPHI U 2 3

COJIEpKaHUsl KYPCOBOM pabOThI

Henocrarouno ToyHoe 0OOCHOBaHUE 1

CTPYKTYPBI M COJEP>KaHUsI KYPCOBOM paOOThI

Teopernueckasi 1 NIpaKTHYeCKasi MOATOTOBJIEHHOCTH
YeTkoe U IOJTHOE U3JI0KEHUE TEOPETUYECKOTO 3
MaTepuaia, J0Ka3aTeIbHOCTh BRIOOpa METOIMKHU
MIPOU3BEIEHHBIX PACYETOB (MPAKTUUECKUX

JECHCTBHUI)
[TomHOE M3110)KEHNE TEOPETHUECKOTO 2
Marepuana, J0Ka3aTeJIbHOCTh BBIOOPa METOIHKH
MIPOU3BEACHHBIX PAacUeTOB (TIPAKTHIECKUX 3
JeCTBHI)
HenonHoe u3noxxeHne TeopeTnyeckoro 1
MaTepHaa, J0Ka3aTelbHOCTh BEIOOpA METOIUKU
MIPOU3BEACHHBIX PAacUeTOB (TIPAKTHIECKUX
NeNCTBHI)
APryMEeHTHPOBAHHOCTH
YeTkoe U TIOJTHOE U3JIOKEHUE CYXKICHUS, 3 |3
IIpUBEJICHHE JI0BOJIOB
[TpaBunpHOE POPMYITHPOBAHUE MBICIH, HO 2
BO3MOYKHBI HECYILIECTBEHHbIE OIIMOKH B
CYXJICHUSIX, MCTIPABIICHHBIE CAMUM
3aLUIIAIOIIAMCS
3HauuTENbHbIE OUTMOKH B CYKJIEHUSAX 1
KyabTypa nsiioxenus
To4HOCTB, TAKOHUYHOCTH, IOTHYHOCTh 3
U3JI0KEHHUS, UCII0JIb30BaHHE
poheCCHOHATBHONU TEPMUHOJIOTHI
JlonymieHbl HeCylleCTBEHHbIE OIIMOKU B JIOTUKE 2 3
WJIH TEPMUHOJIOTHH, HCTIPABIICHHBIE CAMUM
oOydaromumcs
JlonynieHbl OMUOKHU NPH U3JI0KEHUH MBICIIH 1
IIpakTnyeckasi 3HAa4YUMOCTh
[TomHOE MOHUMaHKE TPOPeCcCHOHATBHOM 3
3HAYMMOCTH BBIIIOJHEHHOH paboThI
He mocraToyHO apryMeHTHPOBaHO 2 3

000CHOBBIBAET MPO(PECCHOHATIbHYIO 3HAYMMOCTh
BBINOJIHEHHON paboThI
JlomytieHsl omumOKy Mpu 000CHOBAaHUH 1
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npodeccnoHaNTbHOM 3HAYMMOCTH BBITIOJTHEHHOM
paboThI
IToAroTOBJIEHHOCTH K 3aIMTE
HeoOxoauMmelii 1 TOCTaTOYHBIN BBIOOD
M3JIaraeMoro Ha 3alluTe MaTepuaia, 3
COOTBETCTBYIOIIMI BUJ 00yYarOIIErocs
ConeprkaHue MOJTHOCTBIO HE PACKPBITO B
YCTAaHOBJICHHOE JIJISl 3aIlIUTHI BPEeMs, 2
COOTBETCTBYIOIIUN BUJ 00YYAOIIETOCS
ConeprkaHue MOJTHOCTHIO HE PACKPBITO H/UITH 1
HECOOTBETCTBYIOIIHIA BHJ 00yUYaIONIErocs
IIpe3enTanus
[TonHOE COOTBETCTBUE YCTAHOBICHHBIM
TpeOOBaHUSM:
- IpyKECTBEHHbIN HHTEpQEIiC;
- HEOOXOIMMBIC U KPACOYHBIC UILTIOCTPALIVH; 3
- YUTAEMOCTh TEKCTa U PUCYHKOB (UEPTEXKE,
rpaduKoB...)
- UCII0JIb30BaHUE HaBUTAIUH;
- OTCYTCTBHE JIMIITHETO TEKCTa
Otknonenue 1o 1 mokasareiro 2
OTKJIOHEHUS 10 HECKOJILKUM IOKA3aTeJIsIM 1
OTBeThl HA BONPOCHI

[TosHBIE OTBETHI HAa BCE BOIIPOCHI 3
HegocraTouHo moyiHbIE OTBETHI HA BOMPOCHI 2
Jlony1eHbl omuOKY NPU OTBETaX Ha BOMPOCHI 1

MakcuMaibHOe KOJHYeCTBO 0a/1JI0B 69

IlepeBoa B OTMETKY:

69-62 6annoB — «5» (OTIUYHO)

61-55 6amtoB — «4» (XopoIIo)

54 — 48 6annoB — «3» (Y10BIETBOPUTEIHHO)
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