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BBEAEHUE

B yue6HOM mocoOuu npeacTaBieHbl TEOPETUYECKHUE U CIIPABOYHbIE MaTe-
puaibl JUisl MPOBEAEHUS MPAKTUYECKUX 3aHITHH, OTHOCSIIMXCS K Moayito Ne 1
TUCIUIUIMHBL. [IpU BBIMOJHEHUWH TMPAKTHUECKUX 3aHATUM pa3pabaThIBalOTCs
TEXHOJIOTUYECKHUE TPOIECChl 0OpaOOTKM THUIOBBIX JETaJle MAaIlllMH — KOPITyC-
HBIX JITAJIeH, JeTajeil TUIa «Te BpalleHus», 3y0UaThIX KOJIeC.

[lenpio MpakTUYECKUX 3aHATHHA SBISETCS (OPMUPOBAHUE Yy CTYJIEHTOB
HABBIKOB Pa3pabOTKH MapIIPyTHO-OMEPAIMOHHOTO TEXHOJOTHYECKOIo Mpoliec-
ca 00paOOTKH THIOBBIX JeTalleldl MalllMH — KOPITYCHBIX JAETajeil, neTaneid Tuma
«TeJI BpalleHUs», 3y0UaThIX KOJIEC AJIs YCIOBUI CEpUITHOTO MPOU3BO/ICTBA.

KypcoBoii npoekt nmo aucuuminHe «TexHoiaorus oOpaOOTKM THUIOBBIX
Aetaneil 1 cOOpKM MalllH» MPEeIyCMOTPEH yYeOHBIMHU IJIaHAMH TOJATOTOBKHU
CIICIMAIUCTOB U MaructpoB crnernuaibHoctu 7.090202, 8.090202 u sBasercs
OJIHMM M3 BaXHEHUIIMX TANOB IOJATOTOBKH MOJIOJBIX CIIELIUAINCTOB.

[{enb KypcoBOTo MPOEKTUPOBAHUS — IPUOOPETEHUE MTPAKTUUECKUX HABBI-
KOB CaMOCTOSITEJIBHOTO IIPOEKTUPOBAHUS TEXHOJOTHUYECKHUX MPOLECCOB COOPKH
U3JENIUNA, MEXaHMYEeCKOW 00pabOTKH JeTaneid, TEeXHOJIOIMUECKOH OCHAaCTKH,
CPEICTB MEXaHMU3AIMU U aBTOMAaTH3aLUU.



1 MIPAKTUYECKUE 3AHATUSA

Heab 3aHATHA — (POpMHUPOBAHME HABBIKOB pa3pabOTKHM MapIIPyTHO-
OMEpPallMOHHOTO TEXHOJOTUYECKOro Ipoliecca 0O0pabOTKHA THUIOBBIX JeTajei
MAaIlIMH — KOPIYCHBIX JeTalled, JeTaliel THUIa «Tell BpalleHUs», 3y04yaThiX KO-
JIec.

1.1 O01mue cBeneHus

Pa3paboTKy TEXHOIOTHYECKHX IMPOLECCOB HAUMHAIOT C MU3YyUEHUS U TEX-
HOJIOTMYECKOT0 KOHTPOJISI UCXOJIHBIX JTaHHBIX (YEpTEXKEH, ONMCAHNN, TEXHUYE-
CKHX YCJIOBUU M APYrod KOHCTPYKTOPCKOM JOKYMEHTAalllH), a TakXke IMpo-
rpaMMHBIX 3aaHuii Ha BbIMycK m3nenus [1]. [lo »TuM MaTepmanaM H3y4aroT
Ha3HAYEHUE U KOHCTPYKIIMIO U3JIEIHs, €r0 TEXHUYECKUE XapaKTEPUCTUKH, Tpe-
O0OBaHMS K KaUeCTBY, CPOKAMH €TI0 U3TOTOBJICHUS U YCIOBUSIMH DKCILTyaTallHH.

JlanpHelmas padoTa COCTOUT U3 CIESIYIONIMX OCHOBHBIX 3TaroB [2, 3]:

1 OmpenensoT BO3MOXHBIA TUI TPOU3BOJCTBA (SIMHUYHOE, CEpUIHOE
WJIA MacCOBOE).

2 C y4eToM yCTaHOBJIEHHOI'O THIa MPOU3BOJICTBA AaHAIU3UPYIOT TEXHO-
JIOTUYHOCTh KOHCTPYKIIMM U3JENHs U pa3pabaTbIBalOT METOJIbI MO €€ MOBBIIIe-
HUO. OTpabOTKy M3ENusi Ha TEXHOJOTMYHOCTh CUMUTAIOT 00S13aTEIbHBIM 3Ta-
IIOM TEXHOJIOTMYECKOTO TPOECKTUPOBAHMS.

3 BriOuparoT, a MOTOM MOATBEPHKIAIOT COOTBETCTBYIOIIMMH pacyeTaMu
HanboJiee TEXHOJOTUYECKUM U SKOHOMUYECKUN METO/ TMOJTYUYEHUs 3arOTOBKH.

4 Tlogouparot 3(pdheKTUBHBIE CIOCOOBI U TIOCJIEI0BATEILHOCTE 00pa0OTKU
MOBEPXHOCTEN, HA3HAYAIOT TEXHOJIOTHYECKHE Oa3bl.

5 CocCTaBnsitOT TEXHOJIOTHYECKUN MapmipyT oOpaboTku aetanu. s
KaXXIOW olepanyy MpeIBapUTeNIbHO MOAOUPAaOT 000pYyAOBaHUE M TEXHOJIOTH-
YECKYI0 OCHACTKY, OIPEIEISIIOT BEIMUYNHY IPUITYCKOB Ha 00pabaThiBaeMbIe I0-
BEPXHOCTH.

6 YTOYHSIOT CTPYKTYpPY U CTEIIEHb KOHIIEHTPALUK ONlepalyii: yCTaHABIIU-
BAIOT COJEPKAHME U MTOCIIEN0BATEIBHOCTD BBIIIOJHEHUS BCEX IEPEXOOB.

7 Jlna xaxxaoil onepanuy OKOHYATEeNIbHO BBIOUPAIOT PEXKYIIMi, BCTIOMO-
raTelibHbli, KOHTPOJIbHO-U3MEPUTEIbHBIA HMHCTPYMEHT U MTPUCIIOCOOICHHUS.

8 YcranaBnmBaroT HEOOXOAMMBIE PEKUMBI PE3aHUS U HACTPOCUHBIE pa3-
MEpBI, & TAK)KE PACCUUTHIBAIOT COCTABIISAIOIINE CUIIBI 1 MOMEHTHI CHUJT PE3aHUSL.

9 IIpoBepstOT COOTBETCTBUE BBIOPAHHOTO OOOPYAOBAHHUS MO MOITHOCTH
MPUBOJIOB, IPOYHOCTH €TI0 MEXaHU3MOB U CTEIIEHU 3arpy3KH.

10 BpINoNHAIOT aHAIUTUYECKHE PACUEThl TPOTHO3UPYEMON TOYHOCTH 00-
pabOTKH ¥ MIEPOXOBATOCTH (PYHKITMOHATHHBIX TTOBEPXHOCTEH.

11 TIpoBOAAT TEXHMYECKOE HOPMHUPOBAHUS OlEpalHii, YCTaHABIUBAIOT
KBATH(PUKAIMIO UCTIOTHUTEIICH, ONIPEACIISIFOT YdKOHOMUYHOCTD U 3(P(HEKTUBHOCTh
CIIPOEKTUPOBAHHOI'O TEXHOJOTHYECKOIO MpoIiecca.

12 Pa3pabaThiBalOT KOMIUIEKT HEOOXOIMMON TEXHUYECKON TOKyMEHTa-
1017078
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B rmponecce p33pa6OTKI/I TEXHOJOTHYCCKUX IMPOUCCCOB JIA KOHKPCTHBIX
,Z[GTaHCﬁ 00BEM BCEro KOMILJIEKca IMPOCKTHLIX pa60T H COACPKAHUEC OTACIbHBIX
9TaIlOB MOT'YT YTOYHATHCA U U3SMCHATHCA. Heckoabko B3aMMOCBS3aHHBIX ATAIlOB
MOI'yT O6’b€I[I/IHSITI>C$I B OHMH O6H1Hﬁ, MOKCT MCHATHCA ITOCICAOBATCIbHOCTD UX
BBIITOJIHCHUS.

1.1.1 H3yuenue cnyrnce6H020 HA3HAYECHUA U AHATU3 KOHCIMPYKUUU
oemanu

Nzydenne ciayxeOHOTO Ha3HAYEHHUS W YCJIOBHUH paOOTHI JETalu B y3Je€,
arperare Mmo3BOJIMT BBIIIOJIHUTH KaU€CTBEHHBIN M KOJIMYECTBEHHBIN aHATU3BI CO-
OTBETCTBUS HOPM TOYHOCTHU CITy’KE€OHOMY HAa3HAYEHUIO JACTAIH.

[TocnenoBarenbHO aHANU3UPYIOTCS Pa3MeEphl JAETad, TOYHOCTH (POPMBI
HOBEPXHOCTEHN, TOYHOCTh UX B3aUMHOI'O PAcMOIOXKEHUs (OTKJIOHEHHUE OT Hapai-
JIEJIbHOCTH, OTKJIOHEHUE OT NEPIEHIUKYISIPHOCTH, OTKIOHEHHUE OT COOCHOCTHU U
Ap.) U LIEPOXOBATOCTh MOBEPXHOCTEH.

AHanu3 ToyHOCTU (POPMBI U pa3MEPOB OCHOBHBIX 0a30BBIX U pabOYUX I0-
BEPXHOCTEW JaeT OCHOBAHMS COCTABUTH IPEICTABICHHE O METOAAaX OKOHYa-
TEIbHOU 0OpPabOTKH M KOJMYECTBO ONEpaluid JJisl MOITYUYEHUs JIeTajeil ¢ HyxX-
HBIMH T10 paboyeMy 4epTeKy TOUHOCTHBIMH ITapaMeTpaMHu.

HeoOxoaumo Takke MpoaHaIHn3UpOBaTh BCIIOMOTATENIbHbBIE TTOBEPXHOCTH
JeTaly, B TOM YHCIIe U 00s3aTeNbHbIC: KaHABKHU JIJIsI BBIXOJ]a PE3b0OBOT0O pe3iia
WM M OBATBHOTO Kpyra, (hacKu, raiaTelu U Ap.

AHanu3 CUCTEMBI MPOCTAHOBKH JIMHEWHBIX KOOPAWHUPYIOIIUX Pa3MEPOB
MO3BOJIUT BBISIBUTH KOHCTPYKTOpPCKHE 0a3bl M MpEABAPUTEIHHO HAMETHTH I10O-
CJIeI0BATEILHOCTh 00PaOOTKH OCHOBHBIX ITOBEPXHOCTEH.

Jlanbiie HEOOXOAMMO HW3Y4YUTh MaTepual JAeTald, ero (U3HKo-
MEXaHUYECKUE CBOICTBa, XapakTep TEpMUUYECKOW OOpaOOTKH. DTO MOCITYKHUT
OCHOBaHHUEM JUIsl IPaBUJILHOTO PELLIEHUS BOIpOca O MeTojax oOpaboTKu, pasz-
JIeJIEHUs1 TEXHOJIOTMUYECKOT 0 MpolLecca Ha 3Tallbl, Cioco0ax BBITOJIHEHUS YHCTO-
BBIX, OTJEJIOUYHBIX U YIIPOUHSIOIIUX ONEpaLnil.

1.1.2 Ompabomku Koncmpykuuu uzoeaus Ha mexHoa02UUHOCHLb

JIr000i1 TEXHOJOTWYECKH TpOoLecC pa3padaThIBAlOT MHpPU MOATOTOBKE
MIPOU3BOACTBA M3/AENUI, KOHCTPYKIIMH KOTOPHIX OTpabOTaHBl HA TEXHOJOTHY-
HOCTh (I'OCT 14.301-83%*). OTpaboTka KOHCTPYKIIMU U3/IEJIUS Ha TEXHOJIOT Y-
HOCTh HaIpaBlieHA HA MOBBIIIEHUE MPOU3BOJIUTEIBHOCTH TPYHa, CHUKCHHUS
pacxo/soB M COKpAIIeHHs BPEMEHH Ha NPOEKTUPOBAHHE, TEXHOJOTUYECKYIO
MOJIFOTOBKY MPOU3BOJICTBA, U3TOTOBJICHHE, TEXHUUECKOE OOCITYKUBAHUE U pPe-
MOHT H3JeNus Tpu oOecrnedyeHuu HEO0OXOJUMOTO KadecTBa U3JeIus

(TOCT 14.201-83%).



[Toka3zaTenu TEXHOJIOIMYHOCTH U METOJUKHU OTPAOOTKH U3JIETIUN U UX CO-
CTaBJISIOLIMX YacTel Ha TEXHOJOTMYHOCTh JETaNbHO paccMoTpeHsl B [/]. C ux
NOMOIIBIO OCYIIECTBIISIIOT TEXHOJIOTHYECKHN KOHTPOJb YEPTEHKEH, TEXHUYE-
CKMX YCIOBUH M JIPYrod KOHCTPYKTOPCKOW AOKYMEHTALMH [JI KOHKPETHBIX
IPOU3BOJICTBEHHBIX YCIIOBUW — THUIIA MPOU3BOJICTBA U MPUHITON (POpPMBI opra-
HU3alUU TPYa.

[{eap TEXHOJOTHYECKOr0 KOHTPOJS — YIYYIIUTh TEXHOJOTHYHOCTh KOH-
CTPYKLIMH W3J€JIUi, HApUMEp, K MUHUMYMY COKPAaTUTh pa3Mepsl oOpadaTbiBa-
€MBIX MOBEPXHOCTEH; /UII MHOTOMHCTPYMEHTAIbHONH 00pabOTKM HAa WHTEHCHUB-
HBIX PEKHUMAaX pPE3aHUs MOBBICUTH JKECTKOCTh KOHCTPYKIUU; JUJISI COKPALECHHUS
HOMEHKJIATYPbI UCIOIB3YEMOT0 HHCTPYMEHTA YHU(DUIIMPOBATH pa3Mephl Ma30B,
KaHaBOK, ()acoK, MEPEXOIHBIX MOBEPXHOCTEH, OTBEPCTHI U IPYTHX 3JIE€MEHTOB;
o0ecneunTh HaJEKHOE M yJ00HOEe 0a3upoBaHHE 3arOTOBOK C BO3MO>KHOCTBIO
COUETaHUS KOHCTPYKTOPCKUX, TEXHOJIOTMUECKUX U U3MEPUTEIIbHBIX 0a3 U Jp.

OAHOBPEMEHHO MPOBEPSIOT TOCTATOYHOCTH BUJIOB MIPOEKIUI, Pa3pe30B U
nepeceyeHuil Ha pabounx YepTexax, a TakKe JOCTaTOYHOCTh U MPABUIIBHOCTD
IPOCTAHOBKHU pa3MepoB. AHAIM3UPYIOT 0OOCHOBAaHHOCTh TPEOOBAHUN K TOYHO-
CTH pa3MepoB U HIEPOXOBATOCTU (YHKIIMOHAIBHBIX U APYTUX MOBEPXHOCTEH.
OdeHb 4acTO KOHCTPYKTOPBI 3aBBIIIAIOT TPEOOBAHUS K TOYHOCTU Pa3MEpPOB U
3aHIKAIOT HIEPOXOBATOCTh MOBEPXHOCTEN AeTalld, KOTOpas perjiaMeHTUpyeTcs,
YTO OCJIOKHSET TEXHOJIOTUYECKUN MPOLIECC €€ U3TOTOBJICHHUS.

1.1.3 Bwuiboop cnocoba nonyuenusn 3a20moeku

Croco0 moJiydeHHsl 3arOTOBKH OMPEIESIeTCs CIECAYIOMMUMHI (paKkTopamu
[5]:

* TEXHOJOTMYECKOW XapaKTEepUCTUKOM Marepuasia, ero (U3MKO-
MEXaHUYECKUMHU U (PU3UKO-XUMUUYECKUMH CBOWCTBAMHU, CIIOCOOHOCTBIO TEPMO-
00pabaThIBaThCs, MIACTUYHO Ne(POPMUPOBATHCS, €T0 JIUTEHHON CITOCOOHOCTHIO
unp.;

* KOHCTPYKTHBHBIMH (pOpMaMH U pazMepamu JeTaiuv (1 3arOTOBKH);

* TpeOOBaHUSIMHU K TOYHOCTH BBIIIOJIHEHHUS Pa3MEpoOB 3aroTOBKH, K IIIe-
POXOBATOCTH MOBEPXHOCTEH U K KAUECTBY MOBEPXHOCTHBIX CJIOEB;

* 00bEMOM MPOTPaMMBbI BHIITYCKa U CPOKAMU €€ BBITOJTHEHUS;

* TEXHHYECKUMHU BO3MOXXHOCTSIMHU 3aTOTOBHTEIBHBIX I[€XOB, B YaCTHOCTH
CpPOKaM{ HW3TOTOBJICHHSI TEXHOJOTHYECKOTO OCHAIIEHHs (IITaMIIOB, MOJETEH,
npecc-hopM u ap.);

* HATMIMeM 000pyOBaHUS M KEJIAeMOUW CTETICHhI0 MEXaHHU3AI[MH U aBTO-
MaTH3aIiH MPOIECCOB MEXAaHUIECKOW 00pabOTKH;

* COOOpaKEHUSIMU SKOHOMHYECKOI0 XapakTepa 1 JpyruMu (pakTopamu.

CunTaroT, 9YTO BBIOPAHHBIN CIIOCOO OJDKEH OOECIEeUuTh MOTyYeHHE Ta-
KOM 3arOTOBKH, KOTOpasi MO3BOJIMIA Obl U3TOTOBUTH J€Tallb (BKJIIOYAs PACXOIbI
Ha MaTepual, MOJHBIA UK MEXaHUYECKOW, TEPMUUYECKON U JIpyroit oOpaboT-
KH, a TAK)K€ BCE JIPYTUE PACXO/Ibl) C HANMEHBIIIEH ce0eCTOMMOCTHIO.
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3aroToBKU BBHIYEPUMBAIOT C HEOOXOAMMBIM KOJIMYECTBOM MPOEKIIMMA, pa3-
PE30B U ceyeHUM, OOBIYHO B TOM K€ MaciliTade, B KOTOPOM BBITIOJIHEH YEPTEX
COOTBETCTBYIOIIEH AeTanud. Ha kaxmayto oOpabarbiBaeMyro MOBEPXHOCTh YCTa-
HABJIUBAIOT JOMYCK, KOTOPBIA MPUHUMAIOT IO TaOJIMIIAM, KOTOPHIE COJIEPIKATCS
B TOCYAapCTBEHHBIX CTaHAApTax WM clipaBOYHHMKax. HoMuHalbHBIE pa3Mepbl
3aroTOBOK MOJY4YalOT CYMMHUpOBaHUEM (/i1 OTBEPCTHM BBIYUTAHUEM) HOMH-
HAJIBHBIX Pa3MEPOB JIETAJEH C BEIMYUMHOM NpUHATOrO nomycka. [IpeaenbHbie
OTKJIOHEHU (WM JOMYCKH) pa3MepOB YCTAHABIMBAIOT UCXO/S U3 IOCTUTAEMOM
(3KOHOMHYECKOI ) TOYHOCTHU MOJYYEHUE 3aTOTOBKH MPUHSITBIM CLIOCOOOM.

Ha ueprexxax 3aroToBOK OOBIYHO YKa3bIBAIOT OCHOBHBIE TEXHUYECKHE
TpeOOBaHMs: TBEPAOCTh MaTepUaa; COCTOSHHE TOBEPXHOCTHOTO CJIO0S U CIIOCO-
OBl ycTpaHeHUs Ne(PEKTOB MOBEPXHOCTEH; METOABl M CTENEHb OYUCTKU; JOITY-
CTUMBIE MOTPEIIHOCTH (POPMBI U PACTIONOKEHUSI MOBEPXHOCTEN; HOMUHAIbHbBIC
3HAYEHUS U Tpe/IeTIbHbIE OTKIOHEHUS TEXHOJIOTHYECKUX YKIOHOB, PaJNyCOB U
NepPexo0B; METOAbl MpeabpIayIieii 00padoTku (00aupka, oOpe3aHue, IMpaBKa,
IIEHTPUPOBAHKE) U €€ Ka4yeCTBO; MMOBEPXHOCTH, KOTOPbIE MPUHUMAIOTCS 3a Oa3bl
Ha TIEPBBIX MEXAHUUECKUX OMEpaIusiX; ClIocoObl KOHTPOJIA U Jp.

1.1.4 Cocmagnenue mexnonozuueckozo mapuipyma oopadoomku

['maBHbBIE 337241, KOTOPBIE PEIIAOTCS MPU COCTABIEHUU MapIIpyTa U3ro-
TOBJIEHUS JI€Tai, — ONPENEIICHUE COJEPKAHMS KaKI0M TEXHOJIOTMYECKOU ore-
palyy U cocTaBjeHHEe 0O0IIero miana (mociaea0BaTeIbHOCTH) BhIoMHEeHH. O1-
HOBPEMEHHO BBIOMpAIOT TUIBI OOOPYAOBaHMS, HAa3HAYAIOT JOIMYCKH Ha 0Opa-
00TKy 1 Jp. OT JTOTUYHOCTH MOPSIIKA BBHIMOIHEHUS ONepaliii BO MHOTOM 3aBH-
CST U Ka4eCTBO, U NMPOU3BOIUTEIBHOCTh, U SKOHOMHUYHOCTh 00paOOTKU JETalH.
B oOmem cnyuyae mocienoBaTeIbHOCTh TEXHOJOTMYECKHX OIepaluil ycTaHas-
JIMBAIOT, MOJIB3YSCh CIEIYIOIIUMHU METOANYECKUMH pEKOMEHIauusamu [2, 3, 4]:

* cHayaja o0pabaThIBAIOT MOBEPXHOCTH, KOTOPHIE CIYXKaT B AaJIbHEHUIIEM
TEXHOJOTHYESCKUMHU Oa3aMu;

* MIOTOM O00pabaThIBAIOT T€ TIOBEPXHOCTH, C KOTOPBIX CHUMAECTCS
HaMOOJbIIMK CJIOM MeTajla, YTO MO3BOJISIET CBOEBPEMEHHO OOHApYKWUTh WU
YCTpaHUThb BHYTPEHHHE JIePEKThI, HE JOIMycKas Mocieayrolieil oopadboTku Opa-
KOBAHHBIX 3aIrOTOBOK;

* 00pabOTKy OCTaJbHBIX MOBEPXHOCTEH BEIyT B IMOCIEAOBATEILHOCTH,
0o0OpaTHOM CTENEeHU UX TOYHOCTH;

* 3aKaHYMBAIOT OOpPabOTKY TEMHU MOBEPXHOCTSAMHU, KOTOpPbHIE SIBIISIOTCS
HanOoJiee TOYHBIMHU U HanboJee BaXKHBIMU JJI1 HOPMAJbHOTO (PYHKIIMOHHPOBa-
HUS JICTaIH;

* 00paboTKy JIETKOMIOBPEKIaeMbIX IMOBEPXHOCTEH (Hampumep, Hapy>KHON
pe3b0bl) pEKOMEHYETCSl BBIHOCUTh B KOHEIl MapIIpyTa;

* BCIIOMOTATEJbHBIE ONEPALMM (CBEPJIECHUE MEJIKHUX OTBEPCTHIl, Mpope3a-
HUE KaHAaBOK U rajTesel, CHATUE (Pacok, 3a4MCTKa 3ayCEHIIEB U T.I1.) BBIIOJIHS-
10T Ha CTaJUU YUCTOBOM 00pabOTKH;
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* OTIENOYHBIC OTepalliy, TaKue KaK NuM(oBaHue, XOHUHTOBaHUE, TIPH-
TUPKA U JIP., BBIIOJHSAIOT B MOCIEIHIOI 0Yepe/lb, OOBITHO MOCIEe TEPMUIECKOH,
XUMHKO-TEPMHUECKON M JPYTHMX HEMEXaHUYECKHX OIepallfii, KOTOpPhIC ICIIST,
KaK MMPaBUJIO0, BECh TEXHOJOTHIESCKHUI MPOIIeCcC Ha YacCTH;

* TEXHUYECKUH KOHTPOJIb MPOBOMAT IMOCIE TE€X OMepaiuii, Ha KOTOPBIX
BO3MOJKHO TOBBIIIICHHE Opaka, Mociie CIOXKHBIX JOPOTUX OIEpaIlHid, Mocie 3a-
KOHYEHHOTO IMKJIa, & TAKXKe 110 OKOHYaHUH W3TOTOBJICHUS JIETaIH.

Buvibop mexnonocuueckux 6a3 — 3TO BaXXHBIA 3Tam pa3pabOTKu JHOO0TO
TEXHOJOTHYECKOro mpoiecca. MICXoMHBIMU JaHHBIMH B 3TOM Ciydae SBISETCS
YepTeX U TEXHUYECKUE YCIIOBUS Ha U3TOTOBIICHUE JIETall U 3aroToBku. Cremy-
€T YeTKO MPEACTABIATH OOLTHiI 1aH 00pabOTKH 3aTOTOBKH.

B 3aBHCHMOCTH OT KOHCTPYKIIMH 00pabaThiBaeMOil JeTaii BO3MOKHBI
pa3Hble BapuaHThl Oa3upOBaHUs, HATIPUMED:

* MIPOCTHIC JIETAIH TOJHOCTHIO 00padaThIBAIOT 32 OJHY WM HECKOJBKO
olepaluii ¢ OJHOro0 yCTaHOBAa Ha aBTOMAarTax, arperaTHhIX CTaHKax WIW B MpU-
CHOCOOJIEHUSX-CITyTHUKAaX Ha aBTOMATUYECKUX JUHUSIX. 3arOTOBKY 4acTo 0a3u-
PYIOT 10 HEOOPaOOTaHHBIM NTOBEPXHOCTSIM;

* netanu 00pabaThIBAIOT 3@ HECKOJIBKO YCTaHOBOB (BO3MOYKHO Ha pPa3HBIX
crankax). [Ipu BbImoaHEHUM OOJIBIIEH YaCTH ONepaluid BbLACPKUBACTCS NPUH-
IIUT TIOCTOSTHCTBA 0a3, TO €CTh 3arOTOBKY 0a3MpyIOT HA OJIHU U Te€ K€ MpeIBapU-
TeIbHO 00paboTaHHbIE MOBEPXHOCTH. OOeceunBaeTCsi OJHOTUITHOCTD MPHUCTIO-
cOOJIEHUH U CXEM YCTaHOBKH;

* CJIOXKHBIE JICTAJIM TOBBIIICHHON TOYHOCTH 00pabaThIBaIOT C COOMIOJIE-
HUEM TPUHIIMIIA TOCTOSTHCTBA 6a3. [lepes 3aBepIIaommM 3TarnoM TeXHOIOTHYe-
CKOTO Tpoliecca, TO €CTh OTAETOYHOM 00pabOTKOM, MOBEPXHOCTH, UCTIOIb3Ye-
MbI€ KaK 0a3bl, MOJABEPraroT MOBTOPHOM (OT/IETI0OUHOM) 00paboTKeE;

* IPUHIUI TOCTOSTHCTBA 0a3 He BBIEPKUBAETCS. 3ar0TOBKY 0a3upyroT Ha
pa3Hble NOCJIEI0BAaTENIbHO U3MEHsieMble 00padoTaHHble moBepxHOCTU. st oT-
JEJIbHBIX OINepalui MPUMEHSIOT OJHOBPEMEHHOE 0a3upoBaHUE MO 00paboTaH-
HBIM M HEOOpaOOTaHHBIM MOBEPXHOCTAM. TakoW BapuaHT oOpabOTKH Tpedyer
MOBBILICHHOIO BHUMaHUS M NMPUBOJUT K HEOOXOAMMOCTH Mepecuera KOHCTPYK-
TOPCKHUX pa3mepoB. MHaue HecoOt0eHne MPUHIIMIIA TOCTOSHCTBA 6a3 MpUBO-
IUT K BO3HUKHOBEHHUIO WIIM YBEIMUYEHHUIO TOTPEUTHOCTEH PpaCHOJIOKEHUsS I0-
BEPXHOCTH, KOTOPbIE CHUKAIOT TOYHOCTH 00PabOTKH;

» o0paboTka nerajnei ¢ mocjaeaoBaTeIbHbIM (MHOTOKPATHBIM) U3MEHEHU-
€M OJIHUX W TeX ke 0a3 (Hampumep, MpH MOCIEI0BATeILHOM YEPHOBOM U YH-
CTOBOM IITM(OBAHUM HA MATHUTHOMU TUIUTE C MOCIEAOBATEIHHBIM TIEPEBOPAUU-
BaHUEM 3aTOTOBKH).

B ycnoBusix eIMHUYHOIO U MEJIIKOCEPUUHOTO IPOU3BOJACTBA ITOJIOKEHUE
3aroTOBKM Ha CTAHKE OIpPEENSIOT C OMOIIbIO Pa3METKHU U BBHIBEPKH, a JIJIS 3a-
KPEIUICHUS UIMPOKO MPUMEHSIOT PYUHbIE MEXaHUUECKUE 3aKUMBI.

B cepuiiHoM 1 MaccoBOM IMpPOW3BOJCTBE B OCHOBHOM IOJIBb3YIOTCS 3apa-
HEe YCTAaHOBJICHHBIMHM TE€XHOJOTHYeCKMMH Oazamu. [loBepXHOCTh, OTHOCHUTEb-
HO KOTOPOW BEIETCS HACTpOHKa, 0COOEHHO A(PPEKTHBHO MCHOIB3YIOT B Kaue-
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cTBe 0a3zy MpU MHOTOMHCTPYMEHTAJIbHOW 0OpabOTKE Ha CTaHKax-aBTOMaTax U
[I0JlyaBTOMaTax, Ha aBTOMaTU4YECKUX JIMHMSX U cTaHkax ¢ UITY.

Jlia 3aKkperuieHHst 3aroTOBOK 3/1€Ch Yallle MPUMEHSIOT MHEBMATUYECKUE,
TUJIPaBIMYECKUE U JIPYTUE BBICOKONPOIYKTUBHBIE 3aKUMHBIE YCTPOICTBA, KO-
TOpble 00ECIEUNBAIOT HA/IEKHOE 3aKPEIUICHHE 3arOTOBOK C MOCTOSIHHBIMM CH-
JamMH.

Bo Bcex ciyyasix CTpeMsTCS COBMECTUTh TEXHOJIOTMUECKHE 0a3bl C KOH-
CTPYKTOPCKUMH U U3MEPHUTEIBHBIMH, YTO MO3BOJSET UCKIIOUUTH MOTPEITHOCTD
0a3upoBaHuUs U BBIMIOJIHATH pa3Mephl C MCIOIb30BAHUEM BCETO MOJIS JIOMYCKa,
YCTaHOBJICHHOT'O KOHCTPYKTOPOM.

Texnonornueckue 6a3bl Ha3HAYAIOT HAa CTAIUU MPOPAOOTKHM BapHAHTOB
BBITIOJTHEHHS TEXHOJIOTUYECKOM OTEepalluy, TO €CTh Ha dTame MpeBapUTEILHOTO
PACCMOTPEHHUSI ¥ CPABHEHHS MEXIY COOOW BO3MOXKHBIX CIIOCOOOB 00pabOTKH
IOBEPXHOCTEN 3arOTOBKH, & TAKK€ OPUEHTHUPOBOUHOIO BbIOOpa 000pYAOBAHUSA
Y OCHAIICHUS, HEOOXOJUMBIX JIJISl pealn3ali 3TUX CIIOCO00B.

ITpu coctaBnennn mapuipyta oOpabOTKH 3arOTOBKU MO OTAEIBHBIM OIle-
palysM yCTaHaBIMBAIOT TAK)XKE THUI CTAHKOB W JPYroro TEXHOJOTHYECKOTO
00OpyI0BaHUs, UX XapPaKTEPUCTUKH, pa3Mepbl U MOJEIN YTOUYHSIOT U KOPpEK-
TUPYIOT IIPU JETATIbHON MPOpaObOTKE TEXHOIOTMUECKUX OINEpaLUi.

3anucek colepKaHus Onepauui ciaeAyeT BBINOIHATH B (hopMe MapuipyT-
Horo onucanus o 'OCT 3.1702—-79 (npuioxenue A).

1.1.5 Buvioop obopyoosanus u mexocHawieHus

Tun obopynoBaHus (CTaHKAa) U CTAHOYHOTO MPUCHOCOOJIEHUS OKOHYa-
TEIHHO YCTAHABJIMBAIOT MPU MPOEKTUPOBaHUU oriepanuu. OHU JAOJHKHBI o0ec-
NeYNBaTh: 3aJlaHHbIE TOYHOCTh 0OpPabOTKM, KaueCTBO MOBEPXHOCTEH U3TOTaB-
JTUBAaeMOM JIETaId U JIPyTue TEXHUYECKUEe TpeOOBaHUs K HEM; POU3BOIUTEI b-
HOCTh 00pPaOOTKH, YTO MO3BOJISET BBHIMOJIHUTH MIPOTPAMMYy BBIMYCKa B YCIOBUSIX
MPUHATOTO THUIA MPOU3BOACTBA (B MOTOYHOM MPOU3BOJICTBE C yUYETOM TaKTa
BBIITYCKa); HAMMEHBIIYIO TEXHOJOIMYECKYI0 Ce0eCTOMMOCTh JeTalld, TO €CTh
MaKCUMaJbHYI0 SKOHOMHYHOCTh M 3¢ dekTuBHOCT. [Ipy OKOHUATETHHOM BHI-
Oope cTaHka yuuThIBaIOT [6]:

* COOTBETCTBHE TJIABHOTO MapamMeTpa CTaHKa, KOTOPHIM B HamOOIbIIeH
CTETIEHH OOHAPYKMBAET €ro TEXHUYECKUE BO3MOXKHOCTH, pazMepaM o0padaThiBa-
€MBIX 3aTOTOBOK WJIM HECKOJILKUX OJJTHOBPEMEHHO 00pabaThIBAEMbIX 3ar0TOBOK;

* COOTBETCTBHE MPOU3BOIAUTEIHLHOCTH CTaHKA YWCIY JeTalield, KOTOpBIC
TIOJIJIe’KaT U3TOTOBJICHUIO B 3a/IaHHBIN MTEPHOJ] BPEMEHHU;

* BOBMOXXHOCTh Pa0OThI Ha ONTUMAJILHBIX PEKUMaX Pe3aHus, MPU KOTO-
pPOM 3arpy3ka cTaHKa 10 MOIIHOCTH JIOJDKHA ObITh He MeHbIne 80 %, a mo Bpe-
MeHH paboThl 60...90%;

* BpeMs M3TOTOBJICHUS JETAIH VI MApTUHU JIeTajell U UX ce0ECTOMMOCTD
JOJKHBI OBITh MUHUMATHHBIMH;
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* HAIM4YMe 00OPYIOBAHUS B 1I€XE MM PEaIbHYI0 BO3MOXKHOCTH €ro MpH-
OoOpeTeHus T0 MUHUMAIBHOM IICHE.

[Tpu BBICOKOH CTEMEHHM KOHIICHTPAIMH OIEpAIi BBIOMPAIOT MHOTOCYTI-
TIOPTHBIC WJIM MHOTOINIMHCIIbHEIC cTaHKH. Permarommm pakTopom mpu BEIOOpE
TOTO WJIM JPYTrOTO CTaHKa SBJSICTCS SKOHOMHYHOCTH Ipoiiecca oOpaboTKH, KO-
TOpasi ONPEEISICTCS MO0 OTHOIICHHUSIM OCHOBHBIX BPEMEH, IITYYHBIX BPEMEH U
MIPUBEJCHHBIX 3aTpaT Ha BBITIOJHEHUE padOT pa3HbIMU MeToAamu. JlydmuMm Ba-
PUAHTOM CUMTAIOT TOT, 3HAYCHUS MTOKa3aTelIeld KOTOPOTO MUHIUMAJTHHBI.

Bp160p TEXHOJIOTMYECKOTO OCHAIICHHWS — CTAaHOYHBIX M KOHTPOJIBHBIX
MIPUCTIOCOOJICHHH, BCITOMOTATEILHOTO WHCTPYMEHTA U JIp. — BO MHOTOM OTIpe-
JEISIETCSl TUTIOM TIPOW3BOJICTBA. B yCIOBHSX €IUHUYHOTO W MEITKOCEPUIHOTO
MIPOU3BOJICTBA TOJB3YIOTCS MPEUMYIIIECTBEHHO YHUBEPCAIBHBIMU CTaHIAPTHHI-
MU TIPUCTIOCOOJICHUSIMH (MAITMHHBIMU THCKAaMH, CAMOIICHTPUPYIOIIMMH TTaTpO-
HaMU | Jp.), a TaKXKe YHUBEpcallbHO-cOOpHBIMU TTpucniocobnenusimu (Y CII). B
YCIIOBUSAX MEJIKOCEPUHUHOTO U cepuiHOro npou3BojcTBa, kpome Y CII, mpume-
HAIOTCS  cOOopHO-pa3dopHbie  mpucnocoOienuss (CPII) u  yHuBepcanbHO-
HajagouyHblie npucnocoonenus (YHII), koTopbie mo3BOJIAIOT OBICTPO MepecTpa-
MBaThCsl HA 00pa0OTKy MapTUU APYTrUX AeTaneil. B kpymHocepuitHoM U Macco-
BOM IPOU3BO/JICTBE OIPABBIBAIOT Ce0s JOPOTHME MEXaHU3UPOBAHHBIE U ABTOMa-
TU3UPOBAHHBIC CIICIIUATILHBIC TIPUCTIOCOOICHUS C OBICTPOICHCTBYIOIUMHA TIPH-
BOJHBIMH CHCTEMaMH, KOTOPhIE 00ECTICUNBAIOT BHICOKYIO TOYHOCTH M ITPOHM3BO-
JTUTEITHHOCTb.

1.1.6 Buioop pesxcywiezo uncmpymenma

[Tpu BBIOOpE PEXYIIETO UHCTPYMEHTA JJI BBIMOJHEHUS KaXKJION MPOCK-
TUPYEMOI orepaiy pyKoBOJACTBYIOTCS, IPEKIE BCETO, TEM, YTO UHCTPYMEHT
JI0JKEH 0OecreurnBaTh HEOOXOIMMYIO TOYHOCTh M KaueCTBO 00pabOTaHHBIX TTO-
BEPXHOCTEM, a TaKKe HE0OXOIUMYIO IPOU3BOJUTENLHOCTD U PEHTA0EIbHOCTb.

[TpumeHeHre TOro WM JPYroro MHCTPYMEHTA ONpEAeNseTcs Cleaylo-
MU QaKkTopamMu: METOJ0M 00paOOTKH MOBEPXHOCTU, TUIIOM CTaHKa M TEXHO-
JIOTUYECKOTO OCHAIIEHUS, KOH(UTypaIueil 1 pasmepaMu 3aroTOBKH, CBOWCTBA-
MU 00pabaTbIBaeMOro mMaTepuaia, TUIIOM W YPOBHEM OpTraHU3allMU MPOW3BO/I-
CTBa U JAp. B egHMYHOM W CEepUITHOM MPOM3BOACTBE MPEUMYIIECTBO OTIAIOT
0oJjiee AemIeBOMY YHHBEPCAIBHOMY MHCTPYMEHTY; B KPYITHOCEPHIHOM U Mac-
COBOM IITUPOKO UCHOIB3YIOT JOPOTOM, HO OOJiee IPON3BOAUTEILHBIN CIIeINATb-
HBI{ UHCTPYMEHT, KOTOPBIA M3TOTOBIISCTCS B MHCTPYMEHTAJIHHOM I€Xe TPe/-
HPUSTHS.

B peanbHBIX yCIOBUSAX CUYUTAIOTCS C HAJTMYUEM WM BO3MOXKHOCTBIO MPHU-
oOpeTeHus Heo0X0IUMOTro (COOTBETCTBYIOIIET0) HHCTPYMEHTA.

CeneHusi 0 BRIOPAaHHOM JIJ1S1 BBITIOJTHEHUS OTIEPAIlH WHCTPYMEHTE 3aHO-
CSIT B TEXHOJOTUYECKUE KApPThl, YKA3bIBAIOT HAUMEHOBAHUE, XapAKTEPUCTUKY H
HOMEp CTaHJapTa HHCTPYMEHTA, a TAK)Ke MaTepHaj ero pexyiiei yactu [6].
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1.1.7 Onpeoenenue perxcumos pe3anus u HOpMUposanue

TexHuyeckol HOpPMOM BPEMEHU SIBJISIETCS BPEMSI, KOTOPOE YCTaHABIMBA-
€TCsl JUIsl BBIMIOJHEHUSI ONpPeIeICHHON padoThl (Omepaluu), BHIXO/S U3 MpUMe-
HEHHUSI MPOTPECCUBHBIX METOAOB TPY[a, IMOJIHOTO HCIOJIb30BaHUS IMPOU3BOI-
CTBEHHBIX BO3MOXKHOCTEH (00OpyaoBaHMs, TUIOMIANACH) M ydyeTa MEpeaoBOTO
OIIBITAa HOBATOPOB IPOU3BOACTBA.

[lepen HOpMHpPOBAaHUEM TEXHOJOTHYECKHX OMNEpanuii He0OXOAUMO OIpe-
JEITUTh PEKUMBI pe3anus [6].

[Topsinok BeIOOpa PEKMMOB pe3aHUsl IPUBOIUTCS HUKE.

1 YTouHnsiercs Mmapka HHCTPYMEHTAIBHOTO MaTepUaIa.

2 B COOTBETCTBHM C yCTaHOBJEHHBIM JOIYCKOM Ha JAHHBIM IEPEXOn,
KECTKOCTBIO JIETAJIM U YCJIOBUSIMU pE3aHUs Ha3HavaeTcs TiyOuHa pe3aHus t MM
1 unciio xonoB I. Creayer Ha3HA4YaTh MaKCHMAIBHYIO TIyOUHY pe3aHusl mpu
o0OecrieueHnr 3aJJaHHON TOYHOCTU Ha onepauuto. B psne ciydaes (mpu o0aup-
K€, YepHOBOM 00pabOTKe WJIM HEXKECTKOW JeTalN) CHATHE JOIyCcKa OCYIIECTB-
JSIeTCs 3a JIBa WM HECKOJIBKO pabO4YMX XOJ0B.

3 YuuTtsiBas mepOXOBATOCTh 0OpadaThIBAEMOM MOBEPXHOCTHU JETAH, BbI-
OupaeTcsi C TMOMOIIBI0 CHPABOYHBIX TAaONHII BETUYMHA MMOAAaYu S, MM/00
(MM/3y0).

Crnenyer OTMETUTh, YTO MPHU OOAUPKE U YEPHOBOU 00pabOTKe PakTopamMu
IIpY BBIOOpE MOJAYM SIBJISECTCA KECTKOCTh U MPOYHOCTh TEXHOJIOTUYECKON CH-
CTEMBbI U MOITHOCTh CTaHKa.

4 Tlo ycTaHOBJICHHBIM BellMdnHaM { U S 19 TaHHOTO MaTepuasa JeTalu
PEXKYIIETO UHCTPYMEHTA U MPUHSATOM BEIMYMHBI CTOMKOCTH pe3na 1 ¢ yueTom
HOMPaBOYHBIX KOA((ULIMEHTOB MO CIPABOYHUKY PEKHMOB pe3aHusl OMperess-
€TCsl CKOPOCTh pe3anus V.

5 Tlo HaiineHHOW CKOpOCTH pe3aHusi V pacCUMTHIBAETCS YaCTOTa Bpallle-
HUS IIMUHAENS N, a 3aTeM M0 NacHopTy CTaHKa NmoJa0uparoTcs Onvkaiiias mo-
Jlaya ¥ 4acTOTa BpaIlCHUS.

6 Ilo BeIOpaHHOW 4YacTOTE BpalleHUS PACCUUTHIBACTCS JCHCTBUTEIbHAS
CKOpPOCTb PE3AHMUSL.

7 dns Hanboree HaNPSYKEHHOIO Mepexoia MpPOBEPSETCs COOTBETCTBUE
npuHATOr0 pexknma pesanus (i, S, V) MOIIHOCTH 3NIEKTPOJBUTATENsI CTAHKA.
MOUTHOCTh ANEKTPOABUTATENS CTaHKa AoJKHA ObITh HA 10-20% OosbIne HYX-
HOUW MOIITHOCTH.

BennunHa OCHOBHOTO BPEMEHH PACCUMTHIBAECTCS IS KaXIOro Iepexona
MO0 COOTBETCTBYIOIIUM (OpMYyJiaM TaHHOTO BUJIa 00OpabOTKH.

1.1.8 Ogpopmnenue mexnonozuueckoii 00OKymeHmauuu
Jlnst obopmiteHrs pa3pabOTaHHBIX TEXHOJIOTHUYECKUX TIPOIECCOB B 3aBU-

cuMocTu ot tuna u xapakrepy npouspoactsa ('OCT 3.1102—-81) npumensitorcs
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CJIeyIOlMe BUAbl TEXHOJOTHYECKUX JTOKYMEHTOB OOIIEro MU CHElUaIbHOrO
Ha3HaueHUs (cM. npuwioxkeHue JXK):

a) MapuIpyTHasi KapTa — JIOKYMEHT, KOTOPbIH COAEP>KUT OMUCAHUE TEXHO-
JIOTUYECKOTO MPOLIECCa U3TOTOBJIEHUS U3ENUs, BKIIOYAasi KOHTPOJIb U MEpEMe-
[IEHUE TIO BCEM OMEPAIUSAM Pa3JIMYHBIX BUAOB B TEXHOJOTHYECKOMN MOCIIEI0BA-
TEJIBHOCTH C YKa3aHUEM JaHHBIX 00 00OpYyIOBaHMM, OCHAIICHHH, MaTepUasb-
HBIX U TPYJOBBIX HOPMATHBAX;

0) omepanroHHas KapTa — JOKYMEHT, KOTOPBIM COJEPKUT OMUCAHUE TeX-
HOJIOTUYECKOM OIepalfy C yKa3aHueM MepPeXo10B, PeKUMOB 00pabOTKH U JaH-
HBIX O CPEJICTBAX TEXHOJIOTMYECKOTO OCHAILIEHHUS;

B) KapTa 3CKU30B — IOKYMEHT, KOTOPBIH COAECPKUT 3CKHU3bI, CXEMBI U Ta0-
JUIIBI, HEOOXOUMBIE JIJIsI BBIMOJIHEHUS TEXHOJIOTHYECKOTO MpoIlecca, ONepaluu
WM TEepexo/ia M3rOTOBIICHUS H3/ENNs, BKIIOYAs KOHTPOJIb U IEpEeMENICHUE.
Odopmienne kapt 3cku3oB o 'OCTy 3.1105-86.

MapuipyTHas kaprta sBisieTcs 00s3aTeIbHbIM JOKYMEHTOM, M €€ 3aroJ-
HEHUE JIOJDKHO OCYILECTBISTBCS B  COOTBETCTBUM C  TpeOOBaHUSAMU
I'OCT 3.1404-86 u I'OCT 3.1118-82.

Howmepa onepauuii 1 nepexonoB cieAyeT HyMEpoBaTh apaOCKUMU LU}-
pamu. Pekomenayercs HyMepoBaTh ONEPALMM B TEXHOJIOIMYECKOW IOCIEI0BA-
TEJIbHOCTHU Yepe3 nsTh, Hanpumep, 005, 015...,100. [lepexoas! cnemyer HyMepo-
BaTh B TexHOJornuyecko mnociaenoBateabHocT: 001, 002, 003 u 1.1.

OnepaluoHHbIE KapThl MEXaHWYECKOM OOpabOTKM COCTaBIIAIOTCS IIO
dbopmam 1 u la, a ux rpadst 3anonnstor B coorBercTBUU ¢ 'OCT 3.1404-86 u
I'OCT 3.1118-82. I'pa¢bl, KOTOpBIE UMEIOT B CBOEM COAEPKaHUM HOMEPA LeXa
Y y4acTKa, MOYKHO HE 3aI0JIHATD.

IHopsinok BbINOJIHEHHS PadOTHI

1 TlomyuyuTh MHAMBHUIYALHOE 3a/1aHUE Y MTPENOgaBaTes.

2 Onpenenuth Ha3HAYEHUE JI€TAJIM, ONMKUCATh KOHCTPYKIIMIO, OTpabOTaTh
KOHCTPYKLHMIO JIeTalM Ha TEXHOJOTUYHOCTh (KaueCTBEHHBIN aHanu3). BeiOpaTh
CHOCO0 MOJIy4YeHUs 3arOTOBKH. BBIOTHUTH 3CKHU3 3aTOTOBKHU.

3 Paszpaborate mapmipyT o0paboTkKH AeTaii U OQOPMHTH €ro IO
I'OCT 3.1118-82.

4 Ha3HauuTh pexuMbl 0OPaOOTKH, BBIIIOJIHUTh TEXHUYECKOE HOPMHPO-
BaHHE U OPOPMUTH ONEPALMOHHBIM TEXHOJIOTHYECKUI TMpollecc Ha 2—3 omepa-
1 (1o CoTJIacoBaHUIO ¢ mpernoaaBaresieM). OPopMHUTh KapThl ICKU30B.

3amaHue K caMOCTOATEILHOM padoTe

CamocTosaTenbHast paboTa BBINOIHAETCA 10 UHIUBUAYATHHOMY YEPTEKY
JeTanu, KOTopas BblIaeTcsl B Hayaie yuyeOHoro TpuMmectpa. B camocTosTenbHON
paboTe HEOOXOIMMO BBHINIOJHUTH aHAJIU3 CIYKEOHOro HazHAUEeHUs, OTPabOTKU
Ha TEXHOJOTHYHOCTh, BHIOOP 3aroTOBKH; pa3paboTaTh CXeMbl Oa3upOBaHMS,
chopMUPOBATh MapUIPYTHO-ONEPAILIMOHHBIN TEXHOJIOTUYECKUH Mpolecc obpa-
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00TKH feTanu (pblyara, BUJIKH).
KoHTpoJibHBbIE BOIPOCHI

1 [aiiTe ompeneneHre MPHUHIAIIA COYCTAHUS M MPUHIUIA ITOCTOSHCTBA
0a3; Y4EpPHOBBIX M YUCTOBBIX 0a3.

2 Kaxkas ocobenHOCTh 00pab0oTKH neranei Ha cTankax ¢ UITY?

3 Kaxkas 0coOeHHOCTh MTPUMEHEHHUS TPUHIIMIIOB KOHIIEHTPAIMN U U -
dbepeHImanu onepanuii mpu pa3padoTKe TEXHOIOTHIECKUX TIPOIIECCOB?

4 Kak pa3paOaThIBatOTCsl TEXHOJIOTUYECKUE TPOIECCHI I YCIOBUN ce-
PHUITHOTO MTPOM3BOCTBA?

5 Kak 3anonHsieTcss TeXHOJIornyeckas JOKyMeHTaus?
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2 KYPCOBOW MPOEKT
2.1 3apauu, TeMaTHKA U OPraHu3alus KypcoBoro nNpoeKTHPOBAHUS
2.1.1 I]env u 3a0auu Kypco6ozo npoeKmuposanus

KypcoBo#i npoekt no auciuiuimHe «TexHoyoruss oOpabOTKH THUITOBBIX
neTaned U COOpKM MallMH» MPEAYCMOTPEH y4E€OHBIMHU IUIAHAMHU MOJATOTOBKH
CHEIUAINCTOB U MaructpoB crenuanbHocTu 7.090202, 8.090202 u sBisercs
OJIHMM M3 BaXXHEHIINX 3TAOB MOJTOTOBKH MOJIOJIBIX CIIELIMAIUCTOB.

[{eap KypcOBOTO MPOEKTUPOBAHUS — IPHOOPETEHHE MTPAKTUYECKUX HABBI-
KOB CaMOCTOSITEIBHOTO MPOEKTUPOBAHUS TEXHOJOTHYECKHUX MPOLIECCOB COOPKH
U3JIeNUi, MEXaHW4YeCKOW oOpabOTKH JeTaneil, TEeXHOJOTMYECKOM OCHACTKH,
CpPE/ICTB MEXaHU3allly ¥ aBToMaTH3anuu [8].

JInst TOCTH>KEHMsI TTOCTABJIEHHOM L€ CTYJIEHT JOJDKEH PEUIMTh CIEdy-
IOLLME 3a/1a4u:

® 3aKpENuTh, YIIIyOUTh U 000OIINUTH 3HAHMUSL, [TOJIyYEHHbIE BO BpEMs JIEK-
Ui, Ja0OPaTOPHBIX PA0OT MPAKTUYECKUX 3aHATUNA U MPOU3BOJCTBEHHOM MpaK-
THKU;

® HAyYUTHCS CAMOCTOATEIBHO aHAJIM3UPOBATh METOJbI MOJIYYEHHS 3aro-
TOBOK, TEXHOJIOTMYECKUE OIEpalyi, TEXHOJOTMYHOCTh J€TalH, KOHCTPYKIIUU
CTaHOYHBIX U KOHTPOJIbHBIX IPUCIIOCOOICHMUIA;

® Da3BUTh YMEHHE JaBaTh TEXHUKO-DKOHOMUYECKYIO OLICHKY Pa3JIMYHbIM
TEXHOJIOTHYECKUM U KOHCTPYKTHBHBIM PELICHUSAM, IPUHUMAEMBIM IIPU BBIMOJI-
HEHUU KypCOBOIO IPOEKTA;

® IpUOOPECTH HABBIKM HCIOJNB30BaHUSA CIPaBOYHOM nuteparypsl, ['OC-
ToB, METOOUK pacyeToB THUIIOBBIX KOHCTPYKLUMWA W COCTAaBJICHHUS PACUETHO-
MOSICHUTEJIBHOM 3aIIMCKU;

® NpUOOUIUTHCA K palMOHAIM3ALUU, H300pPETATENbCTBY, HAY4YHO-
HCCIIEIOBATEIbCKOMY M IAaTEHTHOMY IIOMCKY, HaIpaBJIEHHBIM Ha pa3paboTKy
ONTHUMAJIBHOTO TEXHOJIOTMYECKOTO MPOLECCa;

® HAay4HUTHCS NPABUIBHO OPraHU30BaTh BpPEMsl I CAMOCTOSTEIbHOU
PUTMUYHON pabOTHI.

KypcoBoii mpoekT SBIseTCS CaMOCTOSITENbHOW paboToOil CTyJeHTa, IMo-
ATOMY YCIEIIHOE €r0 BBIMOJHEHUE B OOJBIION CTENEHU 3aBUCUT OT UHUIUATHU-
BbI, CAMOCTOSITEJIbHOCTH, yYMEHHUSI 0OOCHOBBIBATh MPUHSTHIC PEIICHUS] W Opra-
HU30BaHHOCTU B pabore. KypcoBoi MpoOeKT MO TEXHOJIOTUU MAIIUHOCTPOCHUS
SBJISIETCS TOATOTOBUTENIBHBIM 3TAIOM Tepe]] BhIMOJIHEHHEM OoJiee CI0XKHOM, 3a-
BEpULIAIOLIEN WHKEHEPHYIO MTOATOTOBKY CTYAEHTA 33J1a4M - KypPCOBBIM IPOEKTHU-
POBaHUEM.

[ToaTomMy mpu KypCOBOM MPOEKTUPOBAHUU 0CO00OE€ BHUMAHHE YJEISETCS
CaMOCTOSITENIbHOM TBOpUECKON paboTe CTYJEHTOB, B LIESAX PAa3BUTHS UX WHUIU-
aTUBBl U CTpEeMJICHUS pa3paboTaTh OO0Jee COBEPIIEHHBIM TEXHOJOTHYECKHM
npoiiecc, 0oJjiee MPOU3BOAUTEIBHYIO TEXHOJOTHYECKYI0 OCHACTKYy Ha OCHOBE
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KPUTHYECKOIO MOJXO0Ja K AEHCTBYIOIIUM Ha MNPEANPUATUAX, U3YUEHHBIM BO
BpeMsI IPOU3BOJICTBEHHON MpakTUKU. Bo Bpems pabOThl HaJ KypCOBBIM MPOEK-
TOM CTYJIEHT JIOJKEH MPOSIBUTH CBOU CIIOCOOHOCTH B HUCIIOJIB30BAHUU BCEX I10-
JYyYEHHBIX B aKaJIEeMUU 3HAHUU CIIETYIOIIUX KYypCOB: MHPOPMATHKA; CONPOTUB-
JIEHUE MaTepualioB; MaTEpUaJIOBE/ICHUE; B3aUMO3aMEHSAEMOCTb, CTaHIapTU3a-
Ul ¥ TEXHUYECKHE U3MEPEHUs; TEOpUS PE3aHUsl; TEOPETUUECKHE OCHOBBI TEX-
HOJIOTUU MPOU3BOJICTBA JIeTallel U COOPKH MallliH; 000pYyI0BaHUE U TPAHCIIOPT
MEXaHO00pa0aTHIBAIOIIUX IIEXOB; JETalu MAIIWH;, TEXHOJOTUS OOpabOTKU TH-
MOBBIX JieTaliell U COOPKH MAIllMH; TEXHOJIOTUIECKUE METO/IbI TIPOM3BOACTBA 3a-
TOTOBOK JIeTajei MallliH; TEXHOJOTHYeCcKasi OCHACTKa U JIp.

[Ipu pa3pabOTKEe TEXHOJOTMYECKUX MPOLECCOB CIEAYET ONUpPAThCS Ha
MIPOTPECCUBHBIE METOAbI TPOECKTUPOBAHUS, TUMTU3ALNIO TEXHOJOTHYECKUX IPO-
[IECCOB, TPYIIOBBIE MeTOABI 00paboTku, mpumenenne 9BM, CAIIP TII, mo3Bo-
JSIOUINE PE3KO COKPATUTh TPYAOEMKOCTh IPOEKTUPOBAHUS U BBIOpATh HanoOo-
Jiee ONTUMAaJIbHBIN BapUaHT.

2.1.2 Temamuka u 3a0anue Ha Kypcoeoe nPoeKmuposanue

TemaTuka KypcoBOTO NMPOEKTUPOBAHUS JOJDKHA, MPEXKJIE BCEro, Mpedy-
CMaTpHUBaTh PEIICHUE PeaTbHBIX MPOU3BOJCTBEHHBIX 33J1ad, COCTOAIIUX TEpe]
MaITUHOCTPOUTEIHHBIMA 3aBOJaMH, B YaCTHOCTH, Pa3pabOTKy ONTHUMAaJIbHBIX
TEXHOJIOTHYECKUX TPOIIECCOB, MO3BOJISIIONIMX M3TOTOBHUTH U3JENHE TpeOyeMoit
TOYHOCTHU TIPH MHHUMAJIBHON CE0ECTOMMOCTH U BBICOKOM MPOU3BOIUTEIHLHOCTH.

Tematnka KypcoBOTO MpoeKTa OOBIYHO (POPMUPYETCS BBITYCKAIOUICH Ka-
denpoii Ha (aKTHUECKMX MaTepuaiaXx KOHKPETHBIX MAIIMHOCTPOUTEIBHBIX
MPEANPUATHNA, TIAE MPOBOAUTCS KOHCTPYKTOPCKO-TEXHOJOTHUYECKAs TMpaKTHUKa
CTYJEHTOB.

Temoil KypcoBOTro MpPOEKTa, KaK MpaBuio, MPEeIyCMaTPUBACTCS MPOCKTH-
pOBaHUE TEXHOJIOTUH MPOU3BOJICTBA OJTHOTO y3Jia (COOpPOYHON €IMHUIIBI) C YU C-
nom neraneit 15-20 mTyk u pa3paboTka TEXHOJIOTUYECKOTO MPoIlecca MEXaHU-
4ecKoM 00pabOTKKU OJHOW CIOXKHOM MK IBYX OOJee MPOCTHIX JeTalied, BXOs-
HIMX B ATy COOPOUYHYIO €IMHUILY U COAepIKaIIuX He MeHee 12—15 onepanumii me-
XaHUYECKOM 00paObOTKH MM MO3uIMi. TeMa mpoekTa B JaHHOM ciydae Gopmy-
JUPYETCs B CAEAYIONIEM BUJIC:

1. Pa3zpaboTaTh TEXHOJIOTHUECKHA MPOIECC M3TOTOBIICHUS IIECTEPEHHOTO
Hacoca (HAaMMEHOBAHHME HACOCA U U3JIEIHS).

2. Pa3paboTaTh TEXHOJIOTUYECKUU TPOIECC M3TOTOBICHUS HYEPBIYHOTO
penykTopa (HauMEeHOBaHUE PEeIyKTOpa WIIN U3/ICINS).

B kauecTBe 06a30BOro BapwaHTa MPOEKTa HCIOIB3YETCS TEXHOJOTHS H
OCHAIIICHHUE JIEHCTBYIOIIETO MPOU3BOCTBA. MaTepuaibl TOKHBI OBITh J1€Talh-
HO TIPOAHATIM3UPOBAHBI CTYJICHTOM BO BpEMsI IPAKTUKHA M HAMEUCHBI MEPOTIPHSI-
THS TI0 €T0 COBEPIIICHCTBOBAHMIO.

dopmupoBaHre TeMaTUKK Ha 0a3e peajabHO JEHUCTBYIOIIETO MPOU3BOJICTBA
MO3BOJISIET CTY/IEHTY U3YYHTh MEPETOBOM OMBIT MAITMHOCTPOUTEBHBIX 3aBOJIOB B
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paccMaTpuBaeMoil 001aCTH U MCIOJIB30BaTh €0 MPU BBIIOJHEHUH IPOEKTA.

TemaTuka NpoeKTOB JIsl CTYAEHTOB 3a04HOM (OpMbI 0OyUYEHUsI, HE IIPO-
XOJSIIMX MPAaKTUKKU HA 3aBOJAX, ONPEAEIIAETCS pyKOBOAUTEIEM ITPOEKTA.

B oraenbHBIX ciydyasx OpU pelIeHUM aKTyaJbHBIX 3a/ad IPOM3BOJCTBA,
[0 3asiBKaM NPEINpUATUNA WIM UHULMATUBE KaQeapbl, CTYJIEHTY MOXET ObITh
BbIJIaHA TEMa KypCOBOT'0 IPOEKTa, HalpaBiIeHHasi Ha pa3paOd0TKy U BHEJPEHUE B
MIPOU3BOJICTBO NMPUHUHUIIAAIBEHO HOBBIX PEIIEHUN B 00JIACTU TEXHOJOTUU MEXa-
HUYECKOW 00paboTku. BrImonHeHne 3TOro mpoekTa HajxaraeT 0coOyl0 OTBET-
CTBEHHOCTh Ha cTyjaeHTa. O0beM U cojepKaHHe ITOro MPOeKTa MOTYT CyIie-
CTBEHHO OTJINYAThCS OT TUIOBOrO y4eOHOro mpoekTa. B aTom ciyyae u3 npoek-
Ta MOTYT OBITh UCKIIIOYECHBI Pa3padO0TKH MO TEXHOJIOTUU COOPKH.

Tembl KypCOBBIX MPOEKTOB MOTYT OBITh MHIUBUAYAJIbHBIMU WA KOM-
IJIeKCHBIMU. KOMIUTEKCHAsE TeMa BBINOIHIETCS TPYIION CTYyIEHTOB M3 JBYX-
TpEX YeJIOBEK, IpU 00s3aTEIbHOM JIEJICHUH MEXAY HUMHU 00bEMa BBIIOJIHAEMBIX
pabor.

B kauectBe oObekTa 00pabOTKM MM COOpKM Hamboisiee IerIecoo0pa3Ho
BbIOMpATh TUIIOBBIE J€TaJId, COOPOUYHbIE €IUHUIBI UM Y3JIbl CPEAHEN CIOXKHO-
CTH, 00ECIEeUnBaIOIIUE CTYIEHTY BO3MOXKHOCTh IOKa3aThb CBOM 3HAHUS U yMe-
HUS B PELICHUH Y3JIOBBIX U MPUHLUIINAIBHBIX 337a4 POCKTUPOBAHUS TEXHOJIO-
MU U KOHCTPYKTOPCKOM pa3paOOTKH CPEACTB OCHAILICHHSI TEXHOJIOTMYECKUX
MIPOLIECCOB.

JleTanu, BEIOpaHHBIE B KaYE€CTBE OOBEKTOB JIJIs KYpCOBOI'O MPOEKTUPOBA-
HUSA, JOJDKHBI conepxarh 20...25 onepauuii uiau no3uIuil MEXaHUYeCcKor o0pa-
00TKH, pa3HOOOpa3HbIE MOBEPXHOCTU U KOHCTPYKTHUBHBIEC PEILICHUS.

TeMa mpoekTa MOKET HOCUTh HAYyYHO-UCCIEAOBATEIbCKUN Xapakrep. B
3a/layd TaKOro MPOEKTa BXOJIUT PEIICHHE TEXHOJOTHMYECKHX BOIPOCOB, TECHO
CBSI3aHHBIX C TEXHOJIOTHEW M3TrOoTOBJIEHUS u3aenus. O0beM U coAep)KaHUE uc-
CJIEIOBATENIbCKOM YaCTH YCTaHABIMBAETCS B MHAMBHUIYAIbHOM HOPSIKE, OJJHAKO
OCHOBHYIO 4acThb MPOEKTa JOJKHBI COCTABJIATH TEXHOJOTMYECKUE Pa3padOTKH,
OCHOBOM ISl TIPOBEJICHUSI UCCIICIOBAHUM JTOJDKEH CIIYKUTh 0a30BbIM BapHaHT
JEHCTBYIOLIETO HA MPEANPUATANA TEXHOJIOTHYECKOTO MPOLECCa.

3aaHue Ha KypcoBO€ MPOEKTUPOBAHNE BbIIACTCS MHAUBUIYAIbHO KaX-
JIOMY CTYACHTY B 0(OpMJISICTCS Ha CIICIHAIbHOM OJlaHKe (Tipuiioxenue b).

2.1.3 Hcxoonble 0anHble 0151 6bINOJIHEHUS KYPCOBO20 NPOEKMA

J{nst pa3paboOTKK TEXHOJIOTHYECKOrO Mpolecca COOPKU M MEXaHUUYECKOU
00pabOTKH HEOOXOAUMBI CJICTYIOIIHNE TaHHbBIC!

e pabouuii yepTex y3Ja JACTAIA C COOTBETCTBYIOIIMMH TEXHUYECKUMU
ycioBusiMu. [Ipu MpOEKTUPOBAHUK TUTIOBBIX WJTM TPYIIIOBBIX TEXHOJOTUYECKHUX
IIPOIIECCOB HEOOXOIUMBI pabOUMe YEPTEkKHU JeTajch TeX HaMMEHOBAHHWH, KOTO-
pbie 00pa3yIOT THI WX TPYIITY JIeTaeH;

e 00BeM BBINTyCKa U3JIEIUIN, KOMIJIEKTHOCTh U CPOKH BBITIOJTHEHUS MPO-

18



I'PaMMHOTO 33JaHMs;

® YepTEKHU CTAHOUHBIX, COOPOUHBIX U KOHTPOJIbHBIX IPUCTIOCOOIEHUI;

® TEXHOJIOTMYECKHE KapThl COOPKM C HOPMaMU BPEMEHHU U ONEpaliOH-
HBIMU 3CKU3aMH;

® TEXHOJIOTMYECKHE KapThl 00pabOTKHU JeTalld ¢ pexXuMaMi, HOpMaMu U
ONEepallMOHHBIMU 3CKU3aMH;

® Karajoru CTaHKOB IPU pa3pabOTKE TEXHOJIOTHYECKOIO Ipolecca s
HOBOI'O MpPEANpPHUATHS WIM NAacHOPTHBIE AaHHBIE MMEIOLIErocsi 000OpynoBaHus,
KOT'JIa IIPOLIECC MMPOEKTUPYETCS ISl IEHCTBYIOIIErO MPEAIPUATHS,

® YepTeX 3aroTOBKM (€C/IM 3arOTOBKA CIIPOEKTHPOBAHA 0 Pa3pabOTKH
TEXHOJOTUYECKOT0 Ipoliiecca);

e ['OCTs1 u HOpManu (OTpaciaeBble CTaHAAPTHI) ISl BBIOOpA MPUITYCKOB
U JIOIIyCKOB, PEKMMOB pe3aHMsl, HOPM BPEMEHH U T.II.;

® TEXHOJIOTMYECKUN KiIacCU(PUKATOP OOBEKTOB MPOM3BOACTBA U Kiac-
CU(PUKATOP TEXHOJIOTHUYECKUX ONEPALIU;

® TUIIOBBIE TEXHOJIOTMYECKHUE IMPOILECCHl WM MPOBEPEHHBIE MPAKTUKON
TE€XHOJIOTUYECKHE MPOLECChl, AHAJTIOTUYHBIE 3aJJaHHOMY MPOLECCY, BBIMOJHSEC-
MBbIE Ha IaHHOM WJIM POJACTBEHHOM MPEINPUATHH.

2.1.4 Obocnosanue npuHuMaemvlx peuwieHuil

B xone mpoexkTupoBaHMs I0JKHA OBITH pellieHa BaXKHeiIas 3ajaya Bbl-
00pa ONTUMAaNbHBIX PEHICHUN NP pa3padOTKe TEXHOJIOTUU U3TOTOBJICHUS JIeTa-
aeit. ITox onTuMu3anued pereHuit cieayet monuMaTth [8]:

- aHaJM3 BAPUAHTOB BO3MOXKHBIX PELIEHUI C MO3ULMIA BBIOPAHHBIX KpH-
TEepUeB U TpeOOBaHUI U 00OCHOBAHUE, TAKUM 00pa30M, HAMITYUIIETO PELICHHUS;

- MOUCK AKCTPEMAJIbHBIX 3HAYEHH KPUTEPUEB ONTHUMAJIBLHOCTH M COOT-
BETCTBYIOLLMX UM BEIMYHH, XapAKTEPUIYIOIINX OOBEKT.

OnTuMu3aims Ha OCHOBE aHaJM3a BApUAHTOB JOJKHA MPEyCMaTPUBATh:

- a”HaJM3 UCXOAHOro (0a30BOr0) BapuUaHTAa ONTUMHU3HPYEMOIOo OO0BEKTa
(HampuMep, TEXHOJOTUYECKOTO Mpoliecca);

- (hopMynHpOBaHUE OCHOBHBIX TPEOOBAHUI K ONTUMHU3UPYEMOMY OOBEKTY;

- BBIOOP KpUTEPHSI UM KOMILIEKCA KpUTEPUEM ONTHUMU3ALIHY;

- COCTaBJICHHE MHOXECTBA BO3MOJKHBIX PEIIECHUI IyTEM, HAIPUMED, UC-
MOJIb30BaHUs TaOJIUI MOP(OIOrHUECKOTr0 aHaanu3a WM Ha OCHOBE NMPHUMEHEHUS
OPYTUX METOOB;

- aHAJIN3 COCTABJICHHOI'O MHOECTBAa TEXHUYECKUX PELICHUN U UX ONTH-
MU3alMs Ha OCHOBE BBIOPaHHBIX KPUTEPHUEB ONTUMAIBHOCTH.

OTOT MyTh ONTUMU3ALMU PELICHUN CIIEyeT UCHOJb30BaTh MpH 00OCHO-
BaHUU:

- BBIOOpA 3aroTOBOK;

- MapLIPYTHON TEXHOJIOTUH;

- c110co00B KOHTPOJIS;
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- c10cO0O0B 3aKPEIUICHHS 3ar0OTOBOK Ha CTAHKE;

- BBIOOpa OCHOBHOT'O 00OpY0BaHMUS;

- BBIOOpA CpeICTB aBTOMATH3ALIMU OTIEPALIHIA;

- c11oco00B PETYIUPOBAHUS Pa3MEPOB MPU COOPKE y3JI0B.

Bce npennaraembie BapuaHThl JTOJDKHBI OBITH MPEICTABICHBI B TMOSICHU-
TEJIHHOM 3amuCKe B KOMIAKTHOM, JKeJIaTeNbHO, TaOJUYHOU (popme; HamITydIIHii
(omTUMaINBbHEIN) BapuaHT JOHKEH OBITh 0OOCHOBAH B COOTBETCTBHH C MPEACTAB-
JICHHOM BBIIIIE CXEMOU U BBIJICIICH.

2.1.5 Cmpykmypa u o6vem Kypcoeozo npoekma

KypcoBoii mpoeKkT mpeacTaBisieT co00i COYeTaHUE TEXHOJIOTUYECKUX M
KOHCTPYKTOPCKHX Pa3zpaboToK.

TexHomornyeckast 4acTh BKIIFOYAECT:

® pElICHUE KOMIUIEKCA 3aa4, CBA3AHHBIX C IPOCKTUPOBAHUEM TEXHOJIO-
IMYECKOro Ipolecca i JKOHOMUYECKUM OOOCHOBAHUEM IPUHATHIX PELLECHUH;

e pa3paboTKy U OPOpMIICHHE TEXHOJIOTUYECKON JOKYMEHTAIIMU HA MPO-
EKTUPYEMBIN ITPOLECC.

KoHcTpyKTOpCKas 4acTh COAEPIKUT:

® pacyeTbl MPOEKTUPYEMBIX CPEICTB TEXHOJOTHMYECKOTO OCHAIIEHUS

npouecca;

® KOHCTPYKTOPCKYHO JIOKYMEHTalMIO Ha IIPOECKTHUPYEMBIE CpEICTBA

OCHAILICHHUS.

B 3akoHYEHHOM BHJIE€ TPEACTABIAEMON K 3allUTE€ KYpCOBOM MPOEKT CO-
CTOMT U3 PaCYETHO-TOSCHUTEIBHOMN 3alIUCKH U TpauyecKoro MaTepuaia.

[TosicHuTenbHas 3amMcKa SBJISETCS OCHOBHBIM JOKYMEHTOM KYpPCOBOTO
MIPOEKTa, B KOTOPOM MPUBOAMUTCS MOJHAS MH(DOpPMALUS O BBIIOJIHEHHBIX TEXHO-
JIOTUYECKUX, KOHCTPYKTOPCKHX, OPraHU3allMOHHO-DKOHOMHYECKHX W HAy4HO-
HCCIIEIOBATENbCKUX pa3paboTkax. TUIIOBOE coAepKaHUE 3alUCKU MPUBEICHO B
3alaHud Ha TpoekThupoBaHue. OObEM MOSCHUTETHLHOM 3alUCKU, KaK MPaBHIIO,
coctasisieT 50-60 ctpanuir (hopmar A4) pykornucHoro Tekcra (6e3 ydera mpu-
JI0KEHUM).

['padrueckuii MmaTepuan KypcoBOIro MPOEKTa MOKET BKIIOYATh:

4epTEkK UCXOJHOU 3arOTOBKH;

YEpTEeK CTAaHOYHOr0, COOPOYHOTO WJIM KOHTPOJIBHOTO MPUCHOCOOICHMUS;
aHaJIN3 TOYHOCTU M3TOTOBJICHUS W3JENUS; YEPTEX PACUETHO-TEXHOIOTHUYECKOM
KapThl WM KapThl HANAJIKHU; U Apyrue yeptexku. O0mmii o0beM rpaduyeckoit
yacTu cocTaBisgeT 4—5 nmuctoB (popmar Al).

CocraB rpadguueckux MaTepuagoB KypcOBOIO MPOEKTa MOXKET ObITh Clie-
TYIOIINM:

® YEpTEX UCXOJHOU 3aTOTOBKHU —0,5-1,0 nucr,
e cxema cOOpKH y37a —0,5-1,0 nucr,
e uyeprex PTK wnm xaptel Hanaaku —1,0-1,5 nucr,
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® YepTex 00IIero Buja CTaHOYHOTO npucnocodnenus — 1,0 auct

® YepTeX 00IIEro Buaa KOHTPOIHHO-U3MEPUTEIHLHOTO

MPUCIIOCOOICHUS — 0,5 nmucr

B 3aBucuMocTH OT TE€MBI M COJEp>KaHUS KYpPCOBOTO IMPOEKTa B COCTAaB
KypCOBOTO MIPOEKTa B COCTaB rpapuueckux MaTepuaioB MOTYT OBITh BKJIIOUEHBI
rpaguKky, CXEeMbl W JPYyrue MaTepuajbl, MOJyYEHHBIE MPH MPOCKTUPOBAHHUH
TEXHOJIOTHH WJTU BBIMOJHEHUN HAYyYHO-HUCCIIEI0BATENIbCKON PaOOTHI.

B npuiiokeHust pac4eTHO-TIOSICHUTENIbHOM 3aITUCKU BKIIIOUAIOTCS: TEXHO-
JoruvecKasl JOKYMEHTAIUsl Ha MPOCKTUPYEMBIN MPOIIeCcC: MApIIPYTHYIO KapTy
(MK); onepanronnsie kapThl (OK) 1 kapThl 5ckn30B Ha 3—4 HanboJee CIOKHBIX
U PA3IMYHBIX TI0 METO/IaM 00pabOTKH OTepaInii; crienuuKaii Ha CTAHOYHbBIE
Y KOHTPOJILHBIC TTPUCIIOCOOTICHHS.

2.1.6 Tpebosanusa K 6b1N0OIHEHUIO PACYENHO-NOACHUMETbHOU
3anUCKU U 2pagpuyeckoil yacmu npoekma

Ogopmnenue pacuemno-nosacHUmMenNbHoU 3aNUCKU

PacueTHO-IOsSICHUTENBbHAS 3alMCKAa K MPOEKTY O(OpPMIISIETCS COIIACHO
tpeboBanusim JICTY 3008-95 “/lokymentanusa. OT4€Thl B cepe HAYKH U TEX-
Huku. CTpykTypa u npasuia odpopmienus” [9].

bnank 3agaHusi Ha KypcoBO€ NMPOEKTHPOBaHUE OPOpMIISIETCS, KaK IOKa-
3aHO B MIPUJIOKEHUU A.

Pedepar nmomxeH KpaTko oTpa)xkaTb OCHOBHOE COJEpKaHHUE KYpCOBOIO
POEKTa U OCHOBHBIE TEXHUKO-I)KOHOMUYECKHE PE3YJIbTaThl pa3paboToK.

TexkcT 3amMcKku AeNUTCs Ha pasjienbl, KOTOpble HYMEpYIOTCsS apaOCKUMU
uuppamu. Ilociae Homepa paszziena ToUKa HE CTaBUTCS. BBeeHre U 3aKII0YeHne
HE HYMEpYIOTCS.

TekcTbl pa3enoB JENsITCS Ha MOAPA3/eNbl, KOTOPbIE HYMEPYIOT apal-
ckuMHU IMdpamu B mpeaenax Kaxzaoro paszaena. Homep monpasnena noJbKeH
COCTOSITh M3 HOMEpPA pa3lelia U HOMEpa NMOApA3ENa, Pa3IeJIeHHbIX TOUKOU. B
KOHLIE HOMEpa MOoJApa3jesia TOUKY HE CTaBsT, HampuMmep, «2.1» (mepBblil moj-
paszen BTOporo paszena). TeKCTbl MOAPA3IENOB JAEIAT Ha MYHKThI, KOTOpPbIE
HyMepyroT apadckumu mudpamu. Homep myHKTa COCTOMT U3 HOMEPOB pasjiena,
nojapaszfena U IyHKTa, pPa3lelICHHbIX TOYKaMu, Hampumep, «2.1.3» (tperuii
IIYHKT MIEPBOT0 NOIpa3jiesa BTOPOTo pa3iena).

Paznensl n moapasaensl JOJKHBI UMETh 3arojioBkU. [loguepkusats 3aro-
JIOBKM M NIEPEHOCUTH CJIOBA B 3aroJIOBKax He AoIyckaercsa. PaccrosiHue mexny
3arojIOBKaMd U TOCJIEIYIOIMIMM TEKCTOM JOJDKHO OBITh PaBHO TPEM MEXAY-
CTPOYHBIM MHTEPBAJIAM.

Hywmepatus ctpanull 3anucku T0JKHA ObITh CIUIONIHOW: MEPBOM CTpaHU-
LEHN ABJSAECTCS TUTYJbHBINA JIMCT, BTOPOU — 3aJaHUE HAa KypPCOBOE ITPOECKTUPOBA-
HUE, TpeThel — pedepar, YeTBEpPTON — COAEPKAHUE U T. 1.
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Nnmoctpanuu (cxembl, Tpaduku, U Mp.) U TaOJHIIBI, KOTOPHIE pacrojia-
raloTcs Ha OTJENbHBIX CTPAHUIAX, & TaK)KE MPUIIOKEHHS] U NIEPEUYEHb CCHUIOK
BKJIFOUAIOT B CKBO3HYIO HYMEpallUIO CTPAHUIL.

WNnmoctpanuu (4epTexu, pUCyHKH, TpaduKu, CXEMbl, THarpaMmbl, GOTO-
CHUMKH) CIIEJTyeT pacrojaratb HemoCpeACTBEHHO MOCIIEe TEKCTa, B KOTOPOM OHHU
YIOMHMHAIOTCSL BIIEPBbIE UM HA CIeAyIolei ctpanuile. NmmocTpauu JOKHBI
OBITH BBINOJIHEHBI B COOTBETCTBUHU C TPEOOBAHUSIMH CTAaHAAPTOB.

WtrocTpauyy MOTYT MMETh Ha3BaHHME, KOTOPOE CIIEAyeT MucaTh (meda-
TaTh) CTPOYHBIMH OyKBamH (KpoMe NepBoil mponucHoil). Ha3Banue nomemaror
I0/1 WIUTIOCTPALIMEN yepe3 Tupe mnocie ciaoBa «Pucynok — », Hanpumep: «Pucy-
HOK 2.1 — Cxema pa3memeHus». [Ipu HE0OX0IUMOCTH MO/ WIUTIOCTPAIUEH MOo-
MEILIAIOT MOSCHUTEIbHBIE JaHHbIE (TOJAPUCYHOUHBIN TekcT). Hazpanue wmiiro-
CTpALIMK TOMEIIAIOT MTOCJIE MOSCHUTEIbHBIX JaHHBIX.

Tabnuily cienyeT pacrnojiaraTb HEMOCPEACTBEHHO TOCIE TEKCTa, B KOTO-
POM OHa YIIOMUHAETCsI BIEPBbIE, WM Ha CIEIYIOIIEH CTpaHUIIe, Ui, P HE0O-
xoaumoctu, B npunoxenuu k TJI. JlomyckaeTcst pacnoiaraTe TaOJMIly BAOJb
JUIMHHOW CTOPOHBI JIUCTA.

Tabnunp! ciexyer HymMepoBaTh apaOCKUMU IU(PpaMu MOPSIKOBON Hyme-
panueil B mpenenax pasjena, 3a UCKIYeHHEM TabIul, MPUBOJIUMBIX B MPUIO-
xeHusax. Homep Tabiuibl COCTOMT U3 HOMEpPA pasziesia U MOPAIKOBOrO HOMepa
TaONUIBl, pa3AEieHHbIX TOYKOM, Hampumep: Tabnuna 2.1 — mepBas Tabauua
BTOPOro paznena. JlomyckaeTcss HyMepOoBaTh TaOIHIIbI CKBO3HOM HyMepaluen.

Tabnuipl KaxI0ro MpuiiokKeHUs 0003HAYarOT OTIEIbHOM HyMepaluei
apaOckumu 1udpamu ¢ nodasieHueM nepen uudpoil 0003HaYEHUsT MPHIIOXKE-
Hus, Hanpumep: «Tabmuma B.1».

Tabnuua MOXET UMETh Ha3BaHUE, KOTOpOE ClelyeT NucaTh (Ievarartb)
CTpOYHBIMH OyKBaMH (KpoMe TepBOil mpomnucHoi). Ha3sBanue momemaroT Han
TabyuLeH, yepe3 TUpe Mocjie HoMepa TabJIMLbl TUIIYT €€ Ha3BaHUE, HapUMep:
«Tabmuma 2.1 — Ou3nKo-MeXaHUYECKHE XapaKTePUCTUKUA MaTepuaay.

3aroioBku rpad U CTPOK TabJUIILI CIAEAyeT Mucath (Mevararb) ¢ IpoIrc-
HOI OYKBBI, a TIOJI3aT0JIOBKHU T'pad) — CO CTPOUHON OYKBBI, €CJI OHU COCTABIISIOT
OJIHO TMPEAJIOKEHUE C 3ar0JIOBKOM, MIIU C MPOMUCHON OYKBBI, €CIIM OHU UMEIOT
CaMOCTOSTENIbHOE 3HaueHue. B KOHIEe 3arojloBKOB M MOA3arojOBKOB TaOJIHIL
TOYKHM HE CTaBAT. 3aroJIOBKHM U MOJ3aroJIOBKH rpad ykas3blBarOT B €AMHCTBEHHOM
qucie.

Tabnuiy cieBa, cripaBa v CHU3Y, KaKk MPAaBUIIO, OTPAHUYHUBAIOT JTUHUSMHU.

AHQJIOTUYHO PHUCYHKaM W Tabiuiiam HyMmepyroTcs ¢opmyibsl. Homepa
(GbopMys yKa3bIBalOT C MPABOM CTOPOHBI JUCTA HA YPOBHE (DOPMYJIBI B KPYIJIBIX
ckoOkax, Hampumep, hopmyna (3.4) — yerBepTas GopMyna TpeThero paszsena.
JlomyckaeTcsi CKBO3Hasi HyMmepauuss ¢opMyl B Ipelnenax pacyeTHoO-
MOSICHUTEJIBHOM 3aIIUCKHU.

[TosicHeHust 3HaYE€HUI CHMBOJIOB M YUCIIOBBIX KO3()PHUIIMEHTOB MPUBOAST
HEIOCPEICTBEHHO M0 (OPMYJION B TOU K€ MOCIEI0OBATEILHOCTH, B KAKOW OHH
naHbl B opmyse. IlepByto cTpoky HauMHAIOT CO CJIOBa «rae» 0e3 JABoeTouus,
3HAaYEHUs KaXJ0r0 CUMBOJIA U YUCIOBOTO KO3 PUIIMEHTA CIeAyeT N1caTh ¢ HO-
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BOU CTPOKH.

Cebuiku B Tekcre T/l Ha MCTOYHMKH clieyeT 0003Ha4aTh MOPSAKOBBIM
HOMEPOM I10 MEPEYHIO CCHIJIOK, BBIJCICHHBIM JIBYMsI KBaJpPaTHBIMU CKOOKAMH,
Hampumep: «...B padborax [ |». CchUIKM Ha WILTIOCTPALIMU U TaOJIUIBI YKA3bIBAIOT
UX TMOPSAKOBBIM HOMEPOM, HalpuMeEp, «PUCYHOK 5.4», «rabnuma 1.8». B mo-
BTOPHBIX CChUIKaX Ha TAOJMIIBI U WUTIOCTPALIUU CJIEYET YKa3blBaTh COKpAIICH-
HO CJIOBO «CMOTPH», HAITPUMED, «CM. Tadbmuy 1.2».

OcHOBHas 4acTb pAacCYETHO-NOSICHUTEIbHOM 3alUCKA JOJDKHA HMETh
CTPYKTYPHOE IIOCTPOEHUE, COOTBETCTBYIOIIEE TUIIOBOMY cojiepkaHuto. OHa co-
CTOUT W3 BBEACHUSA, Pa3/Ie]IOB, HOMEHKIIATypa U ITOCIEA0BATEIBHOCTD U3JI0KeE-
HUS KOTOPBIX 3aBUCAT OT THUIIA U OCOOEHHOCTEN TeMbl KypCOBOI'O IMPOEKTA, U
BBIBOZBL. 110 BceMy TEKCTy 3alMCKH CieayeT cOONMIoAaTh EAUHCTBO TEPMUHOIIO-
run. He cienyer npuMeHsATh MHOCTPAHHBIE CIIOBA U TEPMHUHBI, €CJIIM UMEIOTCS
PaBHO3HAYHbIE PYCCKUE CIIOBa W TepMUHBL. [Ipy mepBOoM YNOMHHAaHUM WHO-
CTpPaHHBIX (UPM M MAJOU3BECTHBIX (haMUIMI HEOOXOAMMO MHUCATh UX KaK B
PYCCKOM TpaHCKPUIMIINH, TaK U HA S3bIKE OpUTHHANIA (B CKOOKax). Llutarsl, mpu-
BEJICHHBIC B TEKCTE, CIEAYET 3aKI0UaTh B KABBIYKU U YKAa3bIBaTh TOUHOE HA3Ba-
HUE WM HOMEpP UCTOYHUKA IO CHUCKY JHUTepaTypbl. HaumeHoBanue npeamnpusi-
TUW NUIIYT B KaBBIUKAX U HE CKJIOHSIOT, HAIIpUMED, 3aBo1 «[ mapoanmaparypar.
Coxkpamennsie HanmeHoBanus tuna BHUM, HKM3, DOHUMC numyt 6e3 ka-
BbIYeK. 3HaKU «Ne, %» U Ipyrue NpUMEHSIOTCS TOJIbKO B CONPOBOXACHUU LIUD
WM OyKB, B TEKCTE UX MUIILYT CJIOBaMU - HAIIPUMEp, MPOLIEHT, JIorapudm U T.1.
Pa3mepHOCTh OIHOTO M TOTrO € MapaMeTpa B Ipejeaax 3alucKy J0HKHA OBbITh
MOCTOSTHHOM. CCBUIKM Ha CTAHIAPTHI, TEXHUYECKHE YCIOBUS, UHCTPYKLIHMH M
Ipyrue no00HbIe HCTOYHUKHU JIETIAI0T HA JIOKYMEHT B IIEJIOM WJIM Ha €ro pasze-
Jbl C YKa3aHUEM 0003HAUY€HMsI U1 HAMMEHOBAaHUS JOKYMEHTa, HOMepa U HauMe-
HoBaHus pazaena. Lludposoit maTepuan, moMeIIeHHbIN B 3allUCKe, PEKOMEH Y-
eTcsi 0pOPMIISITH B BUJIEC TAOJIHII.

HenpemenubIM TpeOOBaHUEM SIBIISIETCS CTPOTroe COOJIIOICHUE BO BCEX Ma-
tepuanax Kypcoporo mpoekta I'OCT 8.417-81 «EnuHuIB PU3HUECKUX BEIH-
YUHY.

IlepeueHb CCHUIOK JOJKEH BKJIKOYATh BCE MCIIOJIb30BAHHBIE UCTOYHHKU,
KOTOPBIE CJIEAYET PACIoyaratb B MOPSIAKE MOSBICHUS CCBUIOK B TEKCTE 3aIIMCKH.
Cenenust 00 HCTOYHUKAX, BKIIFOUEHHBIX B CIIUCOK, HEOOXOIUMO /1aBaTh B COOT-
BercTBUU ¢ TpeboBanusmu ['OCT JICTY 7.1:2006.

[Tpunoxenus opopMISIIOT OOBIYHO KaK MPOJOKEHHE 3alMUCKU Ha MOcie-
OYIOLIMX €€ CTPAHULIAX, pacnoJiaras uxX B MOPSAJIKE MOSBICHUS CCBIJIOK B TEKCTE.
B npunokeHus: BKIIOYAIOT: TEXHOJIOTHYECKYIO TOKYMEHTAINIO; celupuKanuu
KOHCTPYKTOPCKHUX pa3paboToK; pacneyaTku DBM; nIpoTOKOIbI U aKThl UCIIBITA-
HUW YW BHEIPEHHUS; MPOMEKYTOUHBIE MATEMATUYECKUE BBIKIAJIKU U PACUETHI;
WHCTPYKITUU, METOJIUKU U JAPYTHe TEXHUYECKHUE IOKYMEHTHI, pa3pab0oTaHHBIC B
IIPOLIECCE BBIMOJHEHNS KYPCOBOIO IIPOEKTA; KON aBTOPCKUX CBUAETEILCTB HA
M300PETCHHS WIIH TTOJIOKUTEIHHBIX PEIICHUH TI0 3asBKaM.

[TpunoxxeHue JOJKHO MMETh 3aroJiOBOK, Hale4aTaHHbBIA BBEPXY CTPOY-
HbIMU OyKBaMHU C TMEpPBOM MPOMUCHOW CHUMMETPUYHO OTHOCHUTEIHHO TEKCTa
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ctpanuiibl. [Tocepenrue cTpoKM Ha 3ar0JI0BKOM CTPOYHBIMU OyKBaMH C IEPBOI
POMUCHONW JOJDKHO OBITh HamucaHo (HamedaraHo) ciioBo «llpunoxenue _ »
U TIpornrcHas O0ykBa, 0003Havaroas MpUI0KeHUE.

[Ipunoxenue cieayer o003HaYaTh MOCIEAOBATENLHO MPOMUCHBIMU OYK-
BaMH PyCCKOro ajdaBuTa, 3a HCKIIOYCHUEM E, 3, ﬁ, O, Y, b, 'b, bl, Hanpumep:
npuwioxkenue A, npusnoxenue b u 1.1, OgHO npuiokeHHe 0003HAYaeTcs Kak
pUIOKEHUE A.

Hmeromuecs: B TEKCTE MPUIIOKEHUS WILTIOCTPAINH, TaOIUIbI, POPMYJIBI U
YpaBHEHUS CIEAYEeT HyMEpPOBAaTh B IIpeeax KaKI0ro NpUIOKEHUs, HallpUMep:
pucyHok I['.3 — tpeTuii pucyHok npusnoxenus ['; Tabnuna A.2 — BTopast Ta0iuIa
npunoxkenus A; popmyna (A.1) — nepBas popmysna npuiaoxkeHus A.

Ecnu B mpmiiokeHnu oJHA WILTIOCTpAIs, oHa Tadauia, ogHa Gopmyia,
OJIHO YpaBHEHHE, X HYMEpYyIOT, Hampumep, pucyHok A.l, tabmuua A.l, dop-
myina (B.1).

TexcT 3amucku pa3MemaloT Ha OJHOM CTOpPOHE JucTa Oenoil Oymaru
dbopmara A4 — 210297 mm.

Pa3pabotky u odopmiieHHe TEXHOJIOIMYECKOH JOKyMEHTAallMM B KypcCo-
BOM IIPOEKTE OCYIIECTBISIOT B CTPOTOM COOTBETCTBUU C TPEOOBAHUSMHU CTaH-
naproB ECTIIIT u ECT/I.

Odghopmnenue epaghuueckux pazpabomox

['padprueckne maTepuanbl KypCOBOIO IMPOEKTA BBIMOJHSAIOT B COOTBET-
ctBuM co cranaapramu ECKJI. MckntroueHne COCTaBISIOT TEXHOJIOTHYECKUE C-
KU3bl 00pa0OTKHU 3aroTOBOK U COOPKH M3JIeNUi — rpaduueckuil MaTepuani, me-
TOAMYECKUE YKa3zaHHs MO O(OPMIICHHIO KOTOPBIX, JaHbl B COOTBETCTBYIOLIUX
paszjiesiax HacTOSIIEro MocoOusl.

2.1.7 Iloozomoeka K 3aujume u 3auiuma Kypcoeozo npoeKkma

3ammra KypcoBOr0 IPOEKTa SIBISETCS OJHUM M3 BaKHEHIINX 3JIEMEHTOB
y4eOHOro mpolecca, MO3BOJSIOUIMM HE TOJBKO OLEHUTHh OOIIMHA YPOBEHb 3HA-
HUN U WH)XXEHEPHOW MOJTOTOBKU CTYAEHTa, HO M, YTO OOJee Ba)KHO, HAYUHUTh
CTYJEHTa TEXHUYECKH I'PaMOTHO M JIOTUYECKH 0OOCHOBAHHO 3alUINATh Mpeia-
racMple UM HOBBIE TEXHHUECKHUE PEILCHUS.

3ammuTa 0OBIYHO HAYMHAETCS 3a 2—3 HEJENH O OKOHYAHUSI TPUMECTpPA U
ABJISIETCS] 3aBEPIIAIONIMM 3TArlOM padOThl CTYAEHTA HaJl KYpPCOBBIM MPOEKTOM.
3amnuTa NpoBOAUTCS MyOIUYHO TIepe] KOMUCCUEH, COCTOsAIIEH U3 2—3 mpernojia-
BaTesel, Ha3HaYaeMoM BhIMycKarolieil kageapoil. ['paduk 3ammTel cocTaBiseT-
Csl B COOTBETCTBUU CO CPOKAMU BBITTOJIHEHHS IPOEKTOB, YKa3aHHBIMU B UHIUBU-
IyalbHbIX TpaduKax BHINOJHEHUS MPOEKTOB U JOBOAMUTCS A0 OOLIETO CBEACHUS
CTYJIEHTOB 3a MECSII JI0 €€ Hayaja.

[TpoekT mpencTaBisieTcsl K 3alUTe MOCJE MOJHOTO OKOHYaHUS paboOThI C
MOANKCSIMU CTYJEHTAa U PYKOBOAMUTEISA MMPOEKTA, IOCTABIIEHHBIMU Ha BCEX Yep-
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TEXKaX, PACUETHO-TIOSICHUTEIBHON 3aMKCKe, KapTax TEeXHOJOTHYECKOro IMpolec-
ca. IIpu 3TOM He mo3aHee, YeM 3a TPU JHs A0 YCTaHOBJIIEHHOW JaThl 3aIlUTHI
MOJHOCTBIO BBIITOJHEHHBIN MPOEKT MPEICTABISAETCS CTYIEHTOM PYKOBOJUTEIIO
1151 0011IeH TPOBEPKHU.

3amuTa COCTOUT U3 JOKJIaJa CTyIeHTa, OTBETOB Ha BOIIPOCHI U HE JTOJIKHA
npeBbImaTh 20 MUHYT.

B cBoem nokiane, mpoaoIKUTEIbHOCThIO 5—8 MUHYT, U B OTBETAaX Ha BO-
MPOCHI CTYACHT 00s3aH MOKAa3aTh MOJHOE MOHUMAaHUE BCEX PA3/IeNiOB MPOEKTA,
000CHOBaTh JI000E TEXHOJIOTMYECKOE HIIM KOHCTPYKTUBHOE peEIIeHHe, 00Bsic-
HUTh Ha3HaYeHHE U paboTy J000ro y3i1a MPUCIOCOONICHHUs, JOKA3aTh LEJIeco-
00pa3HOCTh TEXHUYECKUX TPeOOBaHMI Ha YepTexkax, MOKa3aThb yMEHHUE MOIb30-
BaThCs TOCYIapCTBEHHBIMU CTaHIAPTAMU U CIIPABOYHOMN JIUTEPATYPOH.

Oco0oe MecTO B AOKJIAJEe HEOOXOIMMO OTBECTH COOOIICHHMIO O TOM, YTO
HOBOTO BHEC CTYICHT B pa3paOOTaHHbII TEXHOJOTHUECKUH MpOIlece 10 CpaBHE-
HUIO ¢ 0a30BbIM BapuaHTOM. HeoOXonuMo OTpa3uTh pe3ynbTaThl BHIIOIHEHHUS
CHELMAIbHOM YacTH MPOEKTa, YKa3aTh SKOHOMHUYECKYIO 3((EKTUBHOCTh pa3pa-
OOTaHHOTO TEXHOJOTMYECKOT0 Mpolecca U CHENaTh BBIBOABI O BO3MOXKHOCTH
BHEPEHUS NOJyYEHHBIX PE3yIbTaTOB B IPOU3BOJCTBO.

Jlokiiag peKOMEHAYETCsl CTPOUTD I10 CIEAYIOLIEH cXeMe:

o (dbopMyTHUpPOBKa TEMBI M HCXOHBIX JaHHBIX HA MPOCKTUPOBAHUE,

o (OpMyIHpPOBKAa OCHOBHBIX TEXHHKO-3KOHOMHYECKHX 3a]ad, pella-
€MBIX B IIPOEKTE;

o U3JI0’KEHUE CYIIHOCTH (paKTa, 000CHOBAHHE MPUHATHIX PELICHUIA;

o OCHOBHBIE TEXHHUKO-3KOHOMHYECKHE IOKa3aTelu, OTPAKAIOIINE
3¢ (PEeKTUBHOCTH MPOEKTA,;

o o01111e BBIBO/BI.

[Tocne goknana CTyIeHT 00s13aH OTBETUTH Ha BOIPOCHI YJIEHOB KOMUCCHH,
KaK T0 COJEPKaHUIO MPOEKTa, TaK M 10 MaTepuajgaM OOIIETEXHUUECKUX M CIIe-
[IUAJbHBIX JTUCIUIIINH.

3aluTy KOMIIJIEKCHOTO MPOEKTa HAYMHAET CTYJICHT — BEAYIIUM MPOEKTA.
B cBoem nokiane oH ocBemiaer oOIIye A BCel TeMbl BOIPOCHI, PE3YJIbTAThI
BBITIOTHEHHON UM paboTel. CoOmro/as JOTHYECKYIO TMOCIEI0BATSILHOCTD pas-
pabOTOK, 3alIUIAIOT CBOM IMPOCKTHI OCTAJIbHBIE COABTOPHI. PekoMeHmamuu K
MOCTPOCHUIO TOKJIAZ0B T€ K€, UTO U JJI1 UHAUBUAYAIBHBIX IPOECKTOB.

CTyzieHThl, HE TPEACTABUBIIME B YCTAHOBJIEHHBIE CPOKU KYPCOBBIE MPO-
€KThl WM HE 3AlIMTUBIIME WX IO HEYBAXKUTEIBHBIM MNPUYMHAM, CUUTAIOTCS
MMEIOIIMMHU aKaJIEMUYECKYIO 3aJ0JDKEHHOCTh. K 3amure Takue CTyIAEHTHI J10-
MyCKAIOTCA TPU HAIWYUK pa3perieHus aekaHa dakynbrera. CpoKu 3aluThl
yCTaHABJIMBAIOTCS KaQepoi U IeKaHATOM.

[ToBTOpHAs 3amMTa MPOEKTA B CIy4yae IOJYYEHHS HEYIOBIECTBOPUTEIb-
HOM OIIEHKHU pa3peluaercsi TOJbKO OJHMH pa3 (B TEKYyIIEM TPUMECTPE), B CPOKH,
YCTaHOBJICHHBIE KOMUCCHUEN MO MPUEMY 3aALLUTHI, TP HATUYUU WHIUBUIYaJb-
HOM 3a4€THOM BEJOMOCTH.

KypcoBbie TPOEKTHI, NPEACTABISIIOIINE TEOPETUUECKUM WM IMpPAKTHYE-
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CKHUI MHTEpEC, PEKOMEHYIOTCSl Kadeapoil Ha KOHKYPC, a TakKe MpeAsiaraloTcs
JUTSl UCTIOJIb30BAHMSI B IPOM3BOJICTBEHHBIX YCIOBUSIX.

2.2 Coaep:kaHue U MOCJIeA0BATEIbHOCTD BbINIOJHEHUSI KYPCOBOT0
NMPoeKTAa

2.2.1 Beeoenue

Bo BBezeHUM K KypCOBOMY IPOEKTY HEOOXOJUMO KPAaTKO H3JI0XKHUTH OC-
HOBHBIE HaIpaBJICHUS Pa3BUTHS MAINIMHOCTPOEHHUS HE3aBUCUMOM Y KpauHBI.
Crnenyer moka3ath CBSI3b IPOEKTHPYEMOrO TEXHOJOTHMYECKOTO Ipolecca ¢ 3a-
Ja4aMl MAaIlIMHOCTPOEHHS B OOECIeYEeHUHU BCEX OTpaciiedl HApOJHOTO XO3si-
CTBa BbICOKOA((EKTUBHON TEXHHKOW, OTPa3UTh OCHOBHBIE TpeOOBaHUS K 00b-
€KTY IPOU3BOJICTBA U TEXHOJIOTHH €0 U3TOTOBJICHUS.

AKTYyaJbHOCTb TEMBI KYpCOBOI'O IIPOEKTAa, HOBU3HY M 3HAYMMOCTH IIpEA-
JaraeMbIX MPOEKTHBIX PELICHUH LeJIeco00pa3Ho paccMaTpHUBaTh MapajieIbHO
C U3yYEHUEM COCTOSIHMSI TEXHOJIOTHH MPOU3BOJICTBA HA 0a30BOM NPEAIPUATUH.

2.2.2 H3yuenue cyxcedH020 HA3HAYEHUA U KOHCMPYKYUU 00beKma
nPOeKmMuposanus

OToT noapaszaen TpedyeT NMPOBEIECHUS TIIATEIBHOIO aHaJIM3a KOHCTPYK-
1y u3aenus [7, 8], GyHKIMOHUPOBAHUS €r0 OCHOBHBIX Y3JIOB M JIeTajeH, yclo-
BUI OKCIuTyaTanuu (Harpy3k, BHUABl HarpyxeHus, pabodas Temmeparypa,
arpecCUBHOCTb Cpeibl U JIp.). AHAIU3 MOXHO CUUTAaTh OKOHUEHHBIM, €CITH UMe-
€TCsl TIOJIHOE MPEJICTAaBICHUE O KOHCTPYKIUH, MOPSAIKE padOThl U3/IENHs, U B3a-
UMOJIEHCTBUU €T0 Y3JI0B U MEXaHU3MOB.

Omnucanve KOHCTPYKLIHMU U pabOTy U3JENHsI HEOOXOIUMO BECTH C yKa3a-
HUEM MO3ULMNA JeTaliel T0 COOPOYHOMY UYEPTEKY HWIIM MPUBEIACHHOMY 3CKU3Y.

N3ydenue cimykeOHOT0 Ha3HAUYCHUS M KOHCTPYKIIMU JETANN SIBISIETCS OT-
BETCTBEHHBIM IIarOM P MPOEKTUPOBAHUU TEXHOJIOTHUECKOTO IpoIecca ee m3-
TOTOBJICHUS.

BHauane mo reoMeTpu4ecKuM MPOEKIUSIM U CEYCHUSM BBISCHSIETCS KOH-
¢durypanus neranu, Gpopma BceX ee MOBEPXHOCTEN U UX MPOCTPAHCTBEHHOE B3a-
MMHOE PACTIOJIOKEHHE.

[Ipu mnocnenyromem 06xojae (mepedope) MOBEPXHOCTEH M3YUYarOTCs X
pa3Mepsl U Tpedyemasi TOYHOCTh (JOIYCKH, Mocaakn) [5]. 3atem u3ydaercs Tpe-
Oyemasi 1o 4epTexy TOYHOCTh POPMBI MOBEPXHOCTEH U TOUHOCTH UX B3aHMMHO-
r0 PacnoioKeHHs (MapauieIbHOCTh, MEPICHINKYISIPHOCTh, COOCHOCTD), a TaK-
e IEePOX0BATOCTh 00PabATHIBAEMBIX TTOBEPXHOCTEH.

[TomydeHHBIE PE3yNbTATHl SBISIOTCS OCHOBAHUEM IS TPEACTABJICHUS O
METOJIaX OKOHYATeJIbHONU 00pabOTKH, Yncie CTyneHel 00paboTKU UCCieTyeMbIX
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TIOBEPXHOCTEH, & aHaIM3 CUCTEMBbI IIPOCTAHOBKHU JIMHEHHBIX KOOPIUHHUPYIOLIHX
pa3MepoB TMO3BOJSIET BBISIBUTH KOHCTPYKTOPCKHE 0a3bl M TPEIBAPUTEIHLHO
HAMETHTh TIOCIIEI0BATEIBHOCTh 00OPAOOTKH OCHOBHBIX IMTOBEPXHOCTEH.

JInst perieHust MOCIEAYIOMNX 3a/1a4 HEOOXOMMO M3YYUTh MaTepual Jie-
Taly, ero GU3UKO-MEXaHUIECKUE CBOWMCTBA U XapaKTep TEPMUYECKOW 00paboT-
KU. DTO MOCIYKUT OCHOBAaHUEM IS IPABUIBHOTO PEIIEHUS] BOIIPOCOB O METO-
nax o6paboTku (00paboTKa pe3aHHeM, INEKTpOXUMHUYEcKas 0OpaboTka U T.1.),
O WICHEHHH TEXHOJOTHYECKOTO IpoIlecca Ha ATallbl, CIoco0ax BBITIOTHEHHS
OKOHYATEJBHBIX, OT/ICIOYHBIX U YIPOYHSIONINX OIEePAIni.

3nech ke Heo0X0AUMO OMHCaTh, KaKyro 3a/1a4y BBITOJHSET AeTallb B cOO-
POYHON eNMHMIIE, a TOCIeaHss — B n3enun. YeTko copMyampoBath ciayxeo-
HOE Ha3HAuCHHE JICTAIN, YCIOBUS ¢ padOThl U TEXHUYECKUE TPEeOOBaHMUS Ha ee
U3rOTOBJICHHE.

M3naraemplii MaTepHan 1ejaecoo0pa3HoO COMPOBOXKAATH ICKH30M JETallu,
0003HAYMB €€ MOBEPXHOCTU IIH(PpaMU HITH IPOITUCHBIMHU OyKBaMH.

2.2.3 Ananuz mexuonocuYHOCMU 00beKma nPoeKmuposanus

CoctaB paboT 110 00ECIEYEHUIO TEXHOJIOTHYHOCTH KOHCTPYKIIMH U3EITHMA
Ha Bcex ctaausax ux co3nanus ycranaBinupaerca ECTIII, a npumensiemsie Tep-
MuHbl U omnpenenenus ycranosiieHsl ['OCT 14.201-83, T'OCT 14.203-83 u
'OCT 14.205-83 [7, 8, 10].

OTtpaboTka u3eIuidl Ha TEXHOJIOTUYHOCTh MPEACTABISET OJHY U3 Hanbo-
Jee CIOXKHBIX (DYHKIHMI TEXHOJOTMYECKOW MOJArOTOBKH MPOU3BOJACTBA U SIBIISA-
eTcsi 0043aTENbHBIM ATANIOM MPOEKTUPOBAHUS TEXHOJIOTUUECKHUX MPOLIECCOB.

B mpouecce KypcoBOro NnpoeKTUpPOBaHUS CTYAEHT JIOJKEH CaMbIM TILA-
TEJIBHBIM 00pa30M MPOAHAIU3UPOBATH KOHCTPYKIIUIO y3J1a WIN JeTalu.

OCHOBHBIE 33J1a4M, PEIIAEMBbIE ITPU aHAIU3€ TEXHOJIOTMYHOCTH KOHCTPYK-
[IUH, JOJDKHBI ObITh HAIPAaBJICHbI HA YMEHbILIEHUE TPYJOEMKOCTU U CHUXKEHUE
cebecrouMocT Oe3 yiepba misa ciykeOHOro HasHavyeHHs. Takum oOpaszowm,
opyu OTpabOTKE Ha TEXHOJOTMYHOCTh HEOOXOAMMO aHAJIU3MPOBATh NMPUMEHSE-
MbI€ MaTepHuabl; BUABl U METOJIbI IOJYYEHHS 3arOTOBOK; TEXHOJIOTUYECKHE Me-
TOABI U BUABI 00paOOTKH, COOPKM MOHTa)a, KOHTPOJISI, UCIBITAHUI; BO3MOXK-
HOCTh TMPUMEHEHHSI MPOTPECCUBHBIX TEXHOJOTMYECKHX MPOLECCOB; BO3MOXK-
HOCTh MEXaHU3ALMK ¥ aBTOMATU3ALMK MPOLECCOB; BO3MOXXHOCTh MPUMEHEHUS
YHU(PULIHUPOBAHHBIX COOPOUHBIX €IMHUIL U JAeTallel U ApyTrue PakTophl.

TeXHOTOrMYHOCTh KOHCTPYKIIMHM OLEHHUBAETCS KAYECTBEHHO M KOJIHMYe-
cTBeHHO. KauecTBeHHas OlLIEHKa MPEIIIeCTBYET KOJIMYECTBEHHOM OlLIeHKE. JTO,
KaK MpaBWIO, CpPaBHUTENbHAs OLEHKAa (XOpOUIO-IJIOXO,  JOIYyCTUMO-
HEJOIMyCTUMO) MO0 T€M TPEeOOBAHUAM K KOHCTPYKIMHU, KOTOpPbIE TPYIAHO BBIpa-
3UTh KOJMYECTBEHHO. KOIMYECTBEHHYIO OLIEHKY MPOU3BOAAT MO MPUHATHIM I10-
Ka3aTelsiM TeXHOJOTHYHOCTH yTeM pacueTa ux 3Hauenwuii [8, 10].

[{eap Takoro aHayiM3a — BBISIBJIEHUE HEJOCTATKOB KOHCTPYKLIMU I10 CBEJIE-
HUSIM, COJEPIKAIUMCSI B YEPTEKE M TEXHUUYECKHUX TPeOOBaHMSX, a TaKkKe BO3-
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MOKHOE YJIY4YIlIEHUE TEXHOJIOTUYHOCTH pacCMaTPUBAEMON KOHCTPYKIIUH.

Pabounii yepTex aeTanu AOHKEH COAepKaTh BCe AaHHbIE, HEOOXOIUMbIE
JUISL €€ U3TOTOBJICHUS: TIPOEKIIMH, CEYEHUs, 00ECIIeUnBAIOIINE MMOJTHOE OCBEIIe-
HUE KOHCTPYKTHUBHOM (HhOpPMBI JIeTaiu; pa3Mephl ¢ YKazaHUEM JIOIMYyCTUMBIX OT-
KJIOHEHUH; MapaMeTpbl IIEPOXOBATOCTH 00pabaThIBAEMbIX MOBEPXHOCTEH; 10-
yCTUMbIE€ OTKJIOHEHUS! OT MPABWIBHBIX T€OMETPUUYECKUX (HOPM; JOMyCKaeMble
MIPOCTPAHCTBEHHBIE OTKJIOHCHHUS BO B3aMMHOM PACIIOJIOKEHUHU DJIEMEHTAPHBIX
MMOBEPXHOCTEH JETaIH; MaTepHall, TPUMEHSICMBIN ISl U3TOTOBIICHUS JIETANU, C
ykazanueMm ero mapku u ['OCTa; mpoune TexHUYECKHE TpEeOOBaHUS, MIPEIbSIB-
JsieMbIe K JIeTalld U €€ dJeMEeHTaM (TepMooOpaboTKa, TBEpAOCTh, MOKPHITHE U
T. 1.).

Jlanee HEOOXOOUMO MNPOAHATU3UPOBATH KOHCTPYKLHMIO JETAId B CBETE
TEXHOJOTHYECKHUX YCJIOBHM €€ Mpou3BoJcTBa. [Ipy BBINONIHEHNHU 3TOTO pa3jena
HE00XO0/IUMO OTBETUTH Ha BOMPOCHI:

1 B03MOXHO 11 U3MEHEHUE KOHPUTYpAIH JETaIH, TTO3BOJISIIOIINX MPU-
MEHEHHE HamOoJiee COBEPIIEHHBIX UCXOHBIX 3ar0TOBOK, COKpaIariee o0bemM
MEXaHU4YeCKO 00pabOTKH (TOYHOE M KOKWJIBHOE JINThE, JIUThE TIO]T TaBICHHUEM,
ropsiyasi oObeMHas MTaMIIOBKA, XOJIO/IHAs IITAMIOBKA Pa3IUYHBIX BUIOB, T.II.)
0e3 ymep6a Jy1s1 ciy>keOHOro Ha3HAYCHUS JeTan?

2 ObecreunBaeT 1M JaHHAs MPOCTAHOBKA Pa3MEpPOB HA YEPTEKE IETalH
BO3MOYKHOCTH BBIITOTHEHHUSI 00paOOTKHA O MPUHITUITY aBTOMATHYECKOTO TIOJY-
YeHHUS pa3MEpOB Ha HACTPOCHHBIX CTAaHKAaX, aBTOMATax W IOJIyaBTOMaTax H
COBMEIICHUS KOHCTPYKTOPCKHX, TEXHOJIOTHICCKUX, H3MEPHUTEIIBHBIX 0a3?

3 Bo3moxHO 7M1 mpuMeHeHHe HamOoyiee COBEPIICHHBIX U MPOU3BOIU-
TEJIbHBIX METOJIOB MEXaHU4YeCKoll 00paboTku (00paboTka MHOTOMHCTPYMEH-
TaJbHBIMH HAJIATKaMH, (PACOHHBIM M MHOTOJIC3BUMHBIM HMHCTPYMEHTOM, HaKa-
ThIBaHHE PE3hOBI U MUIMIIEB, IPUMEHEHUE arperaTHbIX U CHEIUAIbHBIX CTAHKOB
¥ aBTOMATOB, MOTOYHBIX U ABTOMATUYECKUX JIMHUI) MTPU MPOU3BOJICTBE aHAJIU-
3UPYEMOM JIeTalu U HE OTPAaHUYHMBACT €€ KOHCTPYKIIUS MPUMEHEHUE BBICOKHX
PEXKUMOB pe3aHus?

4 (OOecrieueHbl JIM yCIOBUS JIJIsl BPE3aHUS U BBIXOJIa PEKYIIETO MHCTPY-
MEHTa, JOCTYyIa KO BCEM DJIEMEHTaM JIeTau 1Jisi 00padOTKU 1 U3MepeHus?

5 BeimepkuBaeTcs M1 COOTBETCTBHE (OPMBI M pa3MEpPOB MOBEPXHOCTEH
dbopMaM u pazmMepaMm CTaHIAPTHOTO MHCTpPyMEHTa?

6 JloctaToyHo 1M 0OOCHOBaHBI JOMyCKaeMble OTKIOHEHHUS OT MPaBUIIb-
HBIX TE€OMETPHYECKUX (OPM M YBSI3aHBI JIM OHH C TEOMETPUUCCKUMHU TTOTPEIITHO-
CTSAMU CTAaHKOB?

7 He BBI3OBYT JIM TEXHOJOTHMUYECKHX TPYIHOCTEH IOMyCKaeMbIE TPO-
CTPAHCTBEHHBIC OTKJIIOHECHHUS U MOTYT JIM 3TH OTKJIOHCHUS OBITh BBIJICP)KaHBI 0€3
YCIIOHEHUS TEXHOJIOTHYECKOTO Mporiecca?

8 He BO3HMKAaET MU TEXHOJIOTHYECKUX TPYAHOCTEH TIPH BBIIACPKUBAHUU
3aJIaHHBIX JIOMYCKOB Ha pa3Mephl U TPeOyeMoi mepoxoBaToCT?

OMHOBPEMEHHO C 3TUM CTYJICHT JIOJDKEH JIaTh OIIEHKY MaTepHally C TOUKU
3peHust 00pabaTHIBAEMOCTH €T0 PEXYIMIUMHU UHCTPYMEHTAMHU, METOJIAMU IITaM-
MOBKH U T.J. (pacCMaTpHUBaTh CJIEAYET TOJIHKO T€ METOJIbI, KOTOPBIEC MPEAMOa-

28



raercs UCIOJIb30BaTh B Pa3padaThIBAEMOM TEXHOJOTHYECKOM IIPOLIECCE).

ITo pe3ynbTaTaMm BBINOJIHEHHOI'O aHAjIM3a ONPEIEISIFOTCS IOKa3aTelu
YPOBHSI TEXHOJIOTMYHOCTH KOHCTPYKIIMH, pa3padaTbIBalOTCS PEKOMEHAALMH 110
UX YJIyYLIEHUIO U BHOCATCS U3MEHEHUS B KOHCTPYKTOPCKYIO JOKYMEHTALHIO.

B mpoekre HEOOXOIMMO OIpPENETUTh 3HAUYEHUS IEPEUMCIICHHBIX HUXKE
OTHOCHUTEJIbHBIX IOKA3aTeJIel TEXHOJOTMYHOCTH, KOTOPBIE [IOJDKHBI NPUHU-
Matbed B npegenax 0< K < 1.

VYPOBEHb TEXHOJIOTMYHOCTU IO TOYHOCTHA 0OPaOOTKHU:

— K6.mq
yama g

m4y

K

rne Kspu Ky — COOTBETCTBEHHO 0a30BBIM M JIOCTUTHYTHIM KO3 duIneH-
Thl TOYHOCTH 0OPAOOTKH.
KoaddunmeHnt Tounoctu 06padboTKu:

1 L

T, ¥ Tn,

Kmq :1-

rae 1, — CpeHUH KBaJIUTET TOYHOCTH 00PaOOTKH U3/IEIIN;

>T-n;
T =-"'1,
P zni

r7ie Nj — YUCJIO Pa3MEPOB COOTBETCTBYIOIIETO KBAJTUTETa TOYHOCTH;

T — KBaJIUTET TOYHOCTH OOPAOOTKH.

YpoBeHb TEXHOJIOTMYHOCTH KOHCTPYKIIMH IO IIIEPOXOBATOCTH ITOBEPXHO-
CTH:

rae Kj ., K, — cOOTBETCTBEHHO 0a30BbIN U JOCTUTHYTHINH KOI(PHUIIMEHTHI
IIEPOXOBATOCTU MOBEPXHOCTH.
KoadduimeHT 1mepoxoBaTocTy MOBEPXHOCTH:

K o=1--t g M
Yoo, s In;,

rue L., — cpenHss mepoxXoBaToCTh MOBEPXHOCTH U3IEIIHS,
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K N,

rae [I] — mepoxoBaTocTh OBEpPXHOCTH (B Ra);

Nj,, — YUCIIO0 TOBEPXHOCTEN COOTBETCTBYIOLIEH IIEPOXOBATOCTH.

3HaueHUs! JOCTUTHYTHIX YPOBHEW TEXHOJOTMYHOCTHU JETAJIU 110 TOYHOCTH
00pabOTKH U HIEPOXOBATOCTU CJIEAYET ONMPEACIHUTDH MOCIEe 3aBEPIICHHUS] TEXHO-
JIOTHYECKOTO KOHTPOJISl YepTeka M BHECEHHSI B HETO IO COTJIACOBAHUIO C PYKO-
BOJIUTENIEM TPOEKTa pallMOHAIBHBIX M3MeHeHui. Ecim yeprexx neranmu mocie
3aBEepUICHHS] TEXHOJIOTHUYECKOTO KOHTPOJSI HE TMOJABEpraeTcs U3MEHEHUIO, ypo-
BEHb TEXHOJIOTMYHOCTHU JETAH MO ITUM MOKa3aTesiM paBeH 1.

KoaddunmeHT nucnonb3oBaHus MaTeprana:

_M,,
um M

M

K

riae M, — macca aeTalu, Kr;
M,, — Macca Marepuana, U3pacxoJJ0BaHHOTO HA M3TOTOBJICHUE JI€TAJIH, KT.
YpoBeHb TEXHOJIOTUYHOCTH JETATU MO0 UCTI0JIb30BAHUIO MaTepUaa;

K — KG.uM y

yaum K

um

rne Ks, K, — COOTBETCTBEHHO 0a30BBIA M IOCTUTHYTHIN KO3 PUIIUEHT
MCIIOJIb30BaHUs MaTepuaa.

3Hadenust Ko PUIEeHTa UCTIOIB30BAHUS MaTepualia U YPOBHS TEXHOJIO-
TMYHOCTH JIETaU PACCUUTHIBAIOTCS MOCTE BHIOOpA METO/1a TIOMyUYEHUSI 3ar0TOB-
KU 1 OTIpeieNIeHUs OOIIMX MPUITYCKOB Ha MEXaHUYECKYIO0 00paboTKYy.

YpoBeHb TEXHOJOTUYHOCTHU JETAH M0 TPYAOEMKOCTH U3TOTOBICHUSI:

K — T o.m ,
y.m
T 6.m
rac Td.m’ Tg.m — COOTBCTCTBCHHO JOCTHUTHYTAad U 0a3zoBag TPYAOCMKOCTHU
HU3TrOTOBJICHUSA NU30CIINA, MUH.
YPOBGHB TEXHOJIOTUYHOCTH 110 TEXHOJIOTHYECKOM C€0ECTOMMOCTH:

k =Com,
y.c C6m

rne C,, Cspm — COOTBETCTBEHHO JOCTUTHYTass U 0a30Basi TEXHOJIOTHYE-
CKast ce0eCTOMMOCTh M3JIENHUsI, TPH.
YpoBeHb TEXHOJIOTMYHOCTH JETAU MO TPYAOEMKOCTH W TEXHOJOTHYE-
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CKOI ce0eCTOMMOCTH OKOHYATEIIbHO OMpCACIISACTCA IOCTIC pa3pa6OTKI/I TEXIIPO-
necca M MmoJIyudCHHA H€O6XO,Z[I/IMBIX AJI1 pacdye€Ta JaHHBIX, ¢ YUYCTOM CHHXKCHHSA
TPYAOCMKOCTH U3TOTOBJICHUSA U ce0ecTOnMOCTH JCTalu, O6YCJ'IOBJ'ICHHOFO TOJIb-
KO U3BMCHCHUAMHU KOHCTPYKIHUH ACTAIIN W 3arOTOBKH, MaTCpHala U MCTOAA II0-
JIy4CHUAI.

[Iocne aHanv3a TE€XHOJIOTUYHOCTHU ACTaJIn BCC IIPCIJIOKCHUA 10 U3MCHC-
HHIO KOHCTPYKIHU JCTAJIN JOJIKHbBI OBITH CUCTCMATU3HUPOBAHBI 1 COOTBCTCTBY-
IOIIMMHA 000CHOBaHHUSIMU IMIPHUBCICHLI B pvaeTHO-HOHCHHTeHBHOﬁ 3aIIuCKCE.

2.2.4 Ananuz mapKkemuHz06bIX UCC1€008AHUIL HA OA3060M
npeonpuamuu

[Tpu MapkeTHHroBOM aHanu3e 0a30BOT0 MPEANPUSATHS HEOOXOIUMO pac-
CMOTPETH CIEAYIOLINUE BOIIPOCHI:

1 Onucanue pbiHKa

Hanuuue rpynnsl nOoTeHIMAIBHBIX TOTPEOUTENEH, 3aMHTEPECOBAHHBIX B
BBIITYCKAaEeMbIX/TIpeJIaraeéMbIX ToBapax/yciyrax. I'eorpaguyeckas cermeHra-
1us peiHka. Kparkas nuadopmaiyst 0 KOHKypEHTHOCTH BBIOPAHHOTO PHIHKA.

Kpatkoe onucanue AesITENbHOCTA U OCOOEHHOCTEN pabOThl C MOCTABIIU-
KaMH TOBAapOB, KOMIUIEKTYIOLIUX, ChIPbS U T.I. (MPUYMHBI BHIOOPA TOTO WM
MHOTO MOCTAaBIIMKA, IPEUMYIIECTBA PAOOThl ¢ KOHKPETHBIMU MMOCTaBIIMKAMH,
CJIO)KHOCTH B pabOTe ¢ HEKOTOPBHIMH MTOCTABUIUKAMH).

2 Tun mpousBoOJCTBA, METOJBI TOPTOBIM WJIM JAPYTHe BUIBI OH3HEC-
NEeSATENBHOCTH.

[IpeacraBnsieTcss KpaTkoe OMNMCAaHWE THIIA OpraHU3alMh OU3HEeC-
nedaTenbHoCTH. Hampumep, it NpOM3BOACTBA: CEPUHMHOE, MEIIKOCEPUUHOE,
€AMHUYHOE; MPEPBIBHOE WJIM HENPEPBIBHOE; UCTOYHUKH IOJIYUYEHHUS CBIPbS U
KOMIUIEKTYIOIIMX; HCIOJIb3YEMBIE TEXHOJIOTMM C AKIEHTOM Ha BO3MOXXHbBIE
KOHKYPEHTHBIE ITPEUMYILECTBA; BTOPUYHOE MPOU3BOJICTBO, UCIIOJIb30BAHUE OT-
XOJIOB.

3 Onucanue u XapaKTepUCTUKU MOTpeOuTenei

OnucaHue COOTBETCTBYIOIIMX TPYII ONTOBBIX MOTpedureneit (mpous-
BOJICTBA, Mara3uHbl, NOCPEAHUYECKUE (PUPMBI, 3apyOeKHbIE KOMIAHUH U T.I1.);
0oJiee mOJIPOOHOE OMHUCAHKME KAXkJIO0T0 KPYIMHOTO OMTOBOIO MOTPEOUTENS; ONU-
CaHUE€ BAPUAHTOB HCIIOJIB30BAHUS NPHUOOPETAEMBIX OMNTOBBIM MOTPEOUTENIEM
TOBApOB; KPAaTKOE OMHMCAHHE KOHEYHOrO MOTPEeOUTENsl peaau3yeMbIX TOBApOB;
OMKCaHUEe OCHOBHBIX MPHUHIIMIIOB M OpPraHU3alMy padOThI C ONTOBBIMU MOTpE-
OouTeNsAMH (CUCTEMBI PACYETOB, NMOCTABOK, HAaMOOJIee TOMYJISIPHbIE MOJIEIU WIIH
W3JIeNusl, MapKH TOBAPOB, YAaCTOTA M XAPAKTEp pEeKJIaMalliid, CTETIEHb YJOBJIeE-
TBOPEHHOCTH aCCOPTUMEHTOM, Ka4€CTBOM M TEXHUKO-TEXHOJOTMYECKHMMH Xa-
pPaKTEpPUCTUKAMU TOBAPOB).

4 Onucanue MecTa pacrnoJIOKEHHs] COOTBETCTBYIOLIEH MPOU3BOICTBEH-
HO-KOMMEPYECKON €IUHUIIBI.

31



[Tpon3BOACTBO: aHAJIU3 MECTA PACIIONOKEHUS C TOUKH 3peHHs ya00cTBa
U CTOMMOCTHU JJOCTABKHU ChIPbsI, KOMIUIEKTYIOIINX; aHAJIU3 MECTA PACTIOI0KEHUS
C TOYKH 3peHHus yao0CcTBa JOCTAaBKM FOTOBOM MPOAYKIIMH ONTOBOMY WJIH PO3-
HUYHOMY MOKYIATENI0; aHallu3 MECTa PacIoOKEeHUsS COOCTBEHHBIX TOPTOBBIX
TOYEK IO peaiu3al[iu BHITYCKAEMOMN MPOIYKIIUU OTHOCUTEIBHO MECTa pacio-
JIO)KEHHUSI CcamMoro MPOU3BOJCTBA; PACIHOJOKEHHE TOTEHIMAIBHBIX OITO-
BBIX/PO3HUYHBIX KJIMEHTOB OTHOCHTEIHHO COOTBETCTBYIOIIETO IPOM3BOJICTBA;
aHaJIN3 MECT PACIIONIOKEHHUsS OM3HEC-TIapTHEPOB; aHAJIN3 PACIIOJIONKEHHUS KOH-
KypHUPYIOIIUX MPOU3BOJACTB; aHAIU3 MPUYUH, 10 KOTOPHIM CPOPMHUPOBAH CY-
LIECTBYIOIINI aCCOPTUMEHT, OLIEHKA €ro ONTHUMAJIBHOCTH; KPaTKOE OMHCAHHE
MOTPEOUTENBCKUX U TEXHUKO-TEXHOJIOTMYECKUX CBOMCTB OCHOBHBIX aCCOPTH-
MEHTHBIX TPyNI WM HU3AENIHIA; OIleHKa 00bEMOB peanu3aluu (B JICHEKHOM U
(bu3MYECKOM BBIPAKEHUH) TI0 KaXI0H TOBApHOM IpyMIe WIH U3/EINI0; aHAIN3
pEeHTA0EIbHOCTH, HOPMBI MPUOBUIH MO TOBAPHBIM IPyNIaM WM U3JEIHIO; BbI-
ABJICHUE HEpEeHTa0EIbHOW MPOIYKIMHM WM TPYIIBl TOBApOB, aHAIU3 MPUYUH
HU3KOW peHTa0eIbHOCTH; aHaNu3 COBbITA MO AHAJOTUYHBIM ACCOPTUMEHTHBIM
rpynnaM WUid U3JENUsAM y KOHKYPEHTOB; aHAJIU3 CE30HHOCTU COBITA; aHAIU3
IPUYUH YBEJIMYCHUS/CHUKEHUSI CObITA MO0 ACCOPTUMEHTHBIM TPYIIIIaM WU U3-
JeNIsM B OIpE/IeJICHHbIE NTEPUO/Ibl BPEMEHH; aHAIN3 aCCOPTUMEHTA (C YUETOM
ce0EeCTOMMOCTH, CIpOCca, LEHbl pealn3aluu, CI0KHOCTU B IMPOU3BOJCTBE WU
JOCTaBKE, y100CTBa pabOTHI C MOCTABIIMKAMHU WU NAapTHEPAMU U T.I1.).

5 ToBapnas monuTHKa

AHanu3 3(pPeKTUBHOCTH aCCOPTUMEHTA.

6 LlcHOBast ITOIUTHKA.

OcHoOBHBIE TPUHIHUIEI (POPMHUPOBAHUSI IIECHOBOM MOJUTHKU (C yd4eTOM
O0COOCHHOCTEM, MOKYIMATEeIbCKOM CTOCOOHOCTU M YPOBHSI 0XOJia TPYIIl OTpe-
ourteneil, Ha KOTOPBIX OPHEHTUPYETCS COOTBETCTBYIOIIAs MPOU3BOJCTBEH-
Has/KoMMepuecKasi eMHUIA); 0COOEHHOCTH (OPMHUPOBAHUS CE0ECTOMMOCTH Ha
COOTBETCTBYIOIIUN TOBAp/yCIyry; OLIEHKA CTETEHU BJIMSHHUS Ha COOCTBEHHYIO
LIEHOBYIO MOJUTHUKY YPOBHS LIEH U CUCTEMBI IIEHOOOpa30BaHMs y KOHKYPEHTOB;
MPUYMHBI U3MEHEHUS YPOBHS LI€H, IPOU30LLIEAIINE 32 aHATU3UPYEMbII IEPUOS;
aHaJIU3 1IEHOBOM MOJMTHKU TOCTaBIIUKOB CBIPbS, KOMIUIEKTYIOLIUX, COMYT-
CTBYIOIIMX TOBApPOB; CKHUIKH, TUCKOHTHBIE KAapThI, OMUCAHHE aKIUK MO pac-
MpoJiaXkaM, MPOIIEIIINM 32 aHAJTU3UPYEMbI TIEPUOJ; ONTMCAHNE 0COOEHHOCTEN
CHUCTEMBI PACUETOB C KJIIMEHTaMU (KpEeIuTHBIC KapThl, HATMYHBIC/OC3HATNYHbIC
pacueThl, BEIMYMHBI MPEIOTUIAThl, KPEAUTOBAHUE KIMEHTOB, OTIIYCK TOBapOB
Ha KOHCUTHALIMIO U T.1I.); aHAJIN3 COOTBETCTBYIOLIEH CUCTEMBI PACUETOB C KJIU-
€HTaMH Y KOHKYPEHTOB.

7 MeToabI TPOIBUKCHHSI TPOTYKTOB

BHemHsisi pexiama: OmnHMCaHME OCHOBHBIX BHJIOB PEKJIaMHBIX BO3JEH-
ctBuM M PR-akumii, UCIONb3yeMbIX 3a aHAIM3UPYEMBIM NEPUOJ; PEKJIaMa B
mpecce; pekjiaMa Ha pajauo; pekiaMa Ha TEeJIEBHACHUU; HapyKHas peKiiama;
BHElIHee O(pOpMIICHHE TOPrOBOIM TOYKH WJIM MPOU3BOJICTBA, O(uca; IMIUTOBAs
pekiama; agpecHas pekiiaMma; COBMECTHAsl peKjama; y4acThe B BhICTAaBKax, sip-
Mapkax; pekiama B MHTepHeTe; meuaTHas pekiaMa (peKjaMHbie OYKIIEThI, Ka-
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TaJO0TH, MPECC-Pein3bl); CYBEHUPHAs MPOAYKIIHUS C JOTOTUIOM (DUpPMBI, aapeca
U METOJIbI €€ paclpOCTPAHEHUS;

BuyTpeHnnsis pekiiamMa (TOpProBol TOYKH, MPOU3BOACTBEHHOM/KOMMEp-
YECKOM €IMHMUIIBI);

PR-MeponpusaTusi: CHOHCOPCTBO; pachpocTpaHeHue uHbOpMaIuu o
dbupme uepe3 TeleBUICHUE, Paauo, IPECCY, BHICTYIJICHUE MPECTaBUTEICH py-
KOBOJICTBA B CpPEICTBAX MaccoBOil HWHGOpMAIMU; KOPIOPATHBHBIC CBS3H;
npecc-KoH(pEpeHIINH, CEMUHAPBI;, TPE3CHTAIIHIH;

CtumynupoBaHue cObITa: CKUAKH, CHIDKEHUE 11€H; HATUNYUE JUCKOHTHBIX
KapT; MPU3bI, MOJAAPKH MOKYMATEIsIM U KIMEHTaM; OecIIaTHbIe MPOOBI, TECTH-
pOBaHME TOBAPOB, JETYCTAIIMM; TAPAHTUN; TEMOHCTPAIIMS TOBAPOB B MECTaX UX
peanu3ainuy; MOOIIPEeHNe MPOAABIOB/MEHEKEPOB MO COBITY; MOOLIPEHUS Jie-
JIOBBIX TTAPTHEPOB U TOPTOBBIX areHTOB; COBMECTHOE CTUMYJIMPOBAHUE COBITA C
IpyrumMu hpupmMamu.

Ananu3 3¢ ¢pekTuBHOCTH pekiiaMbl. OOecrieueHre KauecTBa MpoIyKIuH,
yCIIyT, paboThI C KIIMEHTaMH.

8 KonkypeHnuus

VYPOBHU KOHKYPEHIIMM, AKTyaJbHbIEC JUJIsl 3aHHMAaEeMOTO pPbIHKA: KOHKY-
PEHIMSI TOBApOB, ACCOPTHUMEHTHBIX TIPYI; KOHKYPEHIMS TOPIOBBIX MAapoK;
MPOM3BOJCTBEHHAs KOHKYPEHIIMS, OTpaciieBas KOHKypeHIHs; (opmanpHas
KOHKYPEHIIUS; 0011asi KOHKYPEHIHSI.

Nudopmanus 0 KOHKypeHTaxX, (PyHKIMOHUPYIOIIUX HA BHIOPAHHOM CET-
MEHTE PBIHKA: aHAJIM3 MECT PACIHOJIOKEHHUSI KOHKYPHUPYIOIIEH MPOU3BOICTBEH-
HOWM/KOMMEpPYECKOW €TMHUIIBI, TOBAPHAS M aCCOPTUMEHTHAs MOJUTHKA KOHKY-
PEHTOB; IIEHOBAs MOJIUTHKA KOHKYPEHTOB; PEKJIIaMHasl TIOJUTHKA, METO/bI CTH-
MyJTUpOBaHus cObITa 1 PR-MeponpusiTis KOHKYpPEHTOB; ONMHMCaHne OTpeduTe-
Jeil, ¢ KOTOPbIMU pabOTAaIOT KOHKYPEHTBI; METOABI U MPUEMbl PabOThl KOHKY-
PEHTOB C MOTPEOUTEISIMHU; aHAJIM3 OCOOEHHOCTEH OpraHu3ally MPOU3BOA-
CTBa/TOPIrOBIM y KOHKYPEHTOB; OCOOCHHOCTH KaJpOBOM MOJUTHKU y KOHKY-
PEHTOB; JONOJHUTENbHBIE YCIYTH, NpeiaracMble KOHKYpeHTaMH; odopmiie-
HUE TOPTOBBIX TOYEK/TIPOU3BOJCTBA/OPUCOB KOHKYPEHTOB; OIIEHKAa 00OBHEMOB
peain3aluy y KOHKYPEHTOB; HOBOBBEJCHHUS, JOMOIHUTEIbHbIE BU/IbI JEATEb-
HOCTH KOHKYPEHTOB; aHAJIN3 CUJIBHBIX U CIa0bIX CTOPOH KOHKYPEHTOB.

AHanu3 COOCTBEHHBIX KOHKYPEHTHBIX MMPEUMYIIIECTB.

2.2.5 Ananusz 6a306vix mexHo102U4eCKUX RPOUECCOB
Mexanooopabomku

[ToapoOHBIN aHATN3 CYIIECTBYIOMIUX BaPUAHTOB TEXIIPOIIECCOB SIBIISICTCS
MIPEAMOCHUTKON JIJIsi pa3paboTKK MPOSKTUPYEMOTo BapruaHTa TexHojoruu. Eciu
B 33JlaHUU HA TIPOSKTHPOBAHUE YKa3aH y3eJ WIH JeTallb, KOTOPhIE OMIN 00BEK-
TaMu U3YYEHUS BO BPEMs MPOU3BOJCTBEHHOM NMPAKTUKH, TO aHAINU3Y MOJBEpra-
€TCsI 3aBOJACKON BapUAHT TEXHOJIOTHYECKOTO ITPOLECCAa U3TOTOBICHUS U3ICIIHSL.

B Tom cnydae, xorga 3ajgaHue BBIIAHO HE IO MarepuanaM MpPAKTHKH,
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HaIlpuMep 4YEepTeX y3Jia WU JeTalIM B3AT U3 aTiiaca, TOrjia aHAIM3UPYIOTCS TH-
MOBbIE ISl M3JEIUN JAHHOTO Kiacca TEXHOJOTHMYECKHUE IMPOIECChl, KOTOpPHIC
U3Y4aloTCsl 10 MCTOYHMKAM, PEKOMEHIYEMbIM PYKOBOJUTEIEM IPOEKTa. AHa-
JIU3 MPOU3BOJIUTCS ¢ TOYKU 3pPEHUST 00CCIIeUEHHUs 3aJaHHOTO KayecTBa U3CIHS
IIPU BBICOKOM MPOM3BOJUTEIIBHOCTH M MUHUMAJIBHOM ce0€CTOMMOCTH 00paboT-
KH.

On 6a3upyercst Ha OICHKE KOJUYSCTBEHHBIX M KAYECTBEHHBIX MOKa3aTe-
Jed, KaK OTHEJIbHBIX TEXHOJOTMYECKUX OIEpalvii, TaK U MPoIecca B IEIOM.
KonuuecTBeHHbIE MOKAa3aTeNId OMPEACIIIOTCS TEXHUKO-PKOHOMUYECKUMH Pac-
yeTtaMu (ITPOU3BOJUTEIBLHOCTH, CEOECTOMMOCTH) UIIM MO JAHHBIM TEXHOJIOTHYEe-
CKO# okymeHTtanuu [4, 7, 8].

AHan3 0a30BOro BapuaHTa TEXHOJIOTMYECKOTO MPOoIecca TOKEH BKIIO-
4aTh CJIEAYIOIUE OCHOBHBIE BOIIPOCHI:

e 00OCHOBAaHHOCTb YCTAHOBJIEHHOW OOIIEH IMOCaeq0BaTEILHOCTH 00pa-
OOTKH, BKJIFOYasl BCE OIEPAIMH TEXHOJOTHYECKOrO IpoIlecca: MEXaHHYECKYIO
00paboTKy, TEXHUYECKUI KOHTPOJIb, TEPMUICCKYIO0, XUMHUKO-TEPMUUECKYIO 00-
paboTKy;

® METO]I MOJYyUYEHUS 3arOTOBKHU;

® METOAbl YIPOUHEHUS JETaI U COOTBETCTBUE MX €€ (PYHKIIMOHAIBLHO-
MY Ha3HAUYECHHUIO U YCIOBUSM SKCILTyaTallMi MAIIMHBI;

® CTaHOYHOE OOOPYJIOBAaHHME M PAIIMOHAIBHOCTH €0 MCIIOJIb30BaHUS I10
rabapuTaM, BpEMEHH, TOYHOCTH, MOIIIHOCTH;

® CTerneHb KOHICHTpaIuu U qudGpepeHITiaum ornepaui;

® aBTOMAaTH3AIMs TEXHOJIOTHYECKOTO MpoIiecca;

e (0a3WpoBaHUE 3aroTOBOK, COOJIFOJIEHHE PA3MEPHBIX CBSI3EH, MPUHIIH-
OB €JIMHCTBA M COBMEIIICHU 0as3;

® YpPOBEHb OCHAIICHUSA TEXHOJOTHMYECKOIro mporecca (YyCTaHOBOYHO-
3KMMHBIE TIPUCIIOCOOJICHHS, PEXKYIIMEe U BCIOMOTATEIbHbIE HHCTPYMEHTHI,
CpeACTBa TEXHUYECKOTO KOHTPOJISI) U JIp.;

e Opak npu 00pabOTKe U MPUUMHBI €70 BOSHUKHOBEHUSI.

® aHauM3 PEKOMEHAYeTCS HAaYMHATh C IMPEJCTaBIICHUS IUIaHa 0a30BOTO
TEXHOJIOTHYECKOro npoiiecca (mpunoxkenue I).

B pesynbpTare BBITTOTHEHHOTO aHAIW3a JOJDKHBI OBITH CHOPMYIMPOBAHBI
KOHKPETHBIE 3aJlaud, HaMpPaBJICHHbIE Ha COBEPIICHCTBOBAHUE CYIIECTBYIOIIETO
TEXIIpoIlecca, MOAJICKAIINE IETAIbHOU pa3paboTKe B KYpCOBOM MPOEKTE.

2.2.6 Onpeoenenue npozpammsl 6bInycKa uzoenuil, muna
HPOU3600CMEa U €20 OP2AHU3AYUOHHOU (PopMbl

['omoBast mporpaMma BBIITyCKa J€Tajeld ONpeaensieTcsl Ha OCHOBAaHUU 3a-
JAHHOTO MPOTPAMMHOT0 33/IaHus IO (HOpMyJIE:
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N =Nt 1),
2~ " 7T100 | 100

rne N, — mporpaMMHOe 3a/1aHre BBIITYCKa U3ICIHIA B TOJT;

M — KOJIMYECTBO JCTAJCH, UAYIUX HA OJTHO U3/ICTIHS;

a — IIPOIICHT AeTajeH, naynux Ha 3anacHble yacTth, a = 0...10%;

b — HpolEeHT TeXHUYECKH HEU3OCKHBIX MPOM3BOJCTBCHHBIX, BKIIIOYAIO-
WA JeTaiy, WAyIIAe Ha WCIBITAHUE MEXaHWYECKHUX CBOKMCTB MaTepuala,
HaJIaJKy 000pyI0BaHUs U IPYroe, a Takke OpakoBaHHbIe aeTanu, b = 2...6%.

Tun npomssoactBa cortacio 'OCT 3.1108-74 [4, 8] xapakTepusyercs
KO2(DPUITMEHTOM 3aKpeIUIeHUs OIeparuii, KOTOPhIH ONpenessieT KOJIMYECTBO
Pa3IUYHBIX OIeparuii Mo 00paboTKe OJHON WIIM HECKOJBKHUX JETaleH, 3aKperl-
JICHHBIX 32 OJHHM pPa0OYMM MECTOM B TEUEHHE OIMPEACICHHOTO ILIAHOBOTO
MIPOMEKYTKa BPEMEHH (OTHOTO MECSIIIA):

:Q~20
¥ yP S

K

rjiae O — 4ncio pa3IudHbIX ONepaIiuii 3a OJIMH MECSIT;

P — gucno pabounx MecT, Ha KOTOPHIX BHITIOJIHSIIOTCS pa3IudHbIC Orepa-
II1H;

S — KOJIMYEeCTBO CTAHKOB, YCTAaHOBJIEHHBIX HAa YYaCTKeE.

JImst pasmUYHBIX THIOB IMPOW3BOCTBA MPHUHSITHI CICIYIONINE 3HAYCHUS
Ko3(puimeHTa 3aKperieHus:

JIJIs MaccoBOTro mpousBoAcTBa — K, = 1,

KPYITHOCEPUIUHOTO - K, = 2-10,
CpeIHECEPUNHOTO - K,, =10-20,
MEJIKOCEPUITHOTO - K, = 20-40.

JIsi eIMHUYHOTO TIPOU3BOJCTBA 3HaueHUE KodhdUIMEeHTa 3aKperieHus
OIepalyi HE PErIaMEHTUPYETCA.

OO61iee yucino pa3nUUHbBIX ornepainuil O Mo paccMaTpuBaeMOMY TEXHOJO-
TUYECKOMY MPOLECCY HA YUACTKE LI€Xa ONPEAEISIETCS CYMMUPOBAHUEM Pa3Iny-
HbIX onepauuii 0, 3aKPENICHHBIM 3a KaXIbIM PA00YUM MECTOM.

B OonbimMHCTBE Cilydae B KypCOBOM IPOEKTE MO CPABHEHUIO ¢ 0a30BBHIM
BapUAHTOM M3MEHSETCS MporpaMMa BBINYCKa, ynciio pabouux mect u T.4. [lo-
ATOMY BO3HHUKAET HEOOXOIMMOCTh B YTOUHEHUH YHCIia pab0YrX MECT U pacueTe
KOJINYECTBA OIEpalvid, 3aKpEIICHHbIX 34 HUMH.

Yucno omepalivii, 3aKperyICHHBIX 32 OJHUM pPadOYUM MECTOM, MOYKHO
omnpenenuTh no Gopmyie:
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rae K, — HopMaTUBHBIN KOA(DUIIMEHT 3arpy3Ku pabodyero Mecra BCEMU
3aKpETUICHHBIMU 32 HUMU;

K; — koappurmenT 3arpy3ku pabodero Mecta NpoOeKTUPYEMOM onepaiuu.

YyuteiBas ¢popmyiy Uil onpeaesieHus KoddduimenTta 3arpy3ku, mosy-
YUM:

o _60F, K, K,

rae F, — Mecsiunblif poua BpeMeHu paboThl 000pyI0BaHUS MPHU JABYX-
CMEHHOM PEKUME,

F =005 5345,
12

K, — cpennuit koaduirieHT BoinoaHeHUs HOpMBI: K= 1,2;

T,ym-— WITYIHO-KAJBKYJISIIIUOHHOE BPEMsI IPOEKTUPYEMOM ONeparium,
MUH.;

N,, — MecsiuHasi IporpamMma BhIITyCKa JIeTale;

K, — HopMaTHBHBINA KO3(DPUIIMEHT 3arpy3KHu.

Cpennee 3Hau€HHE HOPMATUBHOIO Ko3(pQuimeHTa 3arpy3ku o00pyaoBa-
HUS TI0 OTACNICHUIO WM YYacTKy IeXa MpU ABYXCMEHHOU paboTe MOXHO MpHU-
HATB: 1yt Menkocepuitnoro — 0,8-0,9, ms cepuitnoro — 0,75-0,85, ms macco-
BOTO, IOTOYHOTO U KpyMHOCepuitHOTO mpon3BoacTa — 0,65-0,75.

3HaueHuss KOdPPUIMEHTA 3aKpeIJICHHs] ONepalii B KypCOBOM IPOEKTE
CIIeyeT OINpenesaTh ABAXIBI: MPEABAPUTEIBHO — MPU OPUEHTUPOBOYHOM BBI-
Oope TuIa MPOU3BOJACTBA M OKOHYATEJIBbHO — MpPH pa3pabOTKe OmNepalmOHHON
texHosoruu. [Ipu mpeaBapuTeIbHOM pacueTe MITYYHO-KATbKYJISITMOHHOE BPEMS
oTpeeNsieTcss M0 YKPYIMHEHHBIM HOpMaTHBaM WM 0a30BOMY TEXIpOIlecCy, a
YHUCJIO PA3IUYHBIX MECT — MO 0a30BOMY BapHaHTY C YYETOM IUIAHUPYEMOTO YCO-
BEPIIICHCTBOBAHUS TEXHOJIOTHUECKOro MapiuipyTta. [Ipyu okoHYaTenbHOM pacyeTe
Y YCTaHOBJICHUH THIIA TPOU3BOJCTBA 3HAUYCHUS T, 1 P PUHUMAIOTCS TI0 pa3-
paboTaHHOMY TEXHOJOTHYECKOMY TpoIieccy. Pe3ynbraTel pacuera mpeacTaBiis-
IOTCS B BUJIC TaOHIIBI (TIpUIIOKeHuE B).

dopma opraHmzai TEXHOJOTUYECKUX MPOIECCOB B COOTBETCTBHH C
I'OCT 14.312—74 3aBUCHT OT YCTAaHOBJIEHHOTO MOPSIAKA BBIMOJHEHUS ONEpa-
IIUH, PACIIOJIOKEHUST 000PYIOBaHUS ¥ HAMPABJICHHUSI IBMKCHUS JETaNICH TIPH H3-
TOTOBJICHUHU.

CymectByeT aBe (HhOpMBI OpraHM3AIMM TEXHOJOTUYECKUX TPOIECCOB —
rpyImnmoBas u morouHas [2].

Pemenne o nenecooOpa3HOCTH OpraHM3alUK MOTOYHOW (POPMBI MPOU3-
BOJICTBA OOBIYHO MPUHUMAETCSI HA OCHOBAaHUM CPaBHEHUS 3aJJaHHOTO CYTOYHOTO
BBIIYCKA M3JCJIHUS C PACUYCTHOM CYTOYHOM IPOU3BOJUTEIBHOCTHIO MOTOYHOU
JUHUY TIPH IBYXCMEHHOM PEKHUME pabOThI U ee 3arpy3ke Ha 65—75%.

36



3aJJlaHHBIN CYTOUYHBIN BBITYCK WU3/1EIIHI:

N

2

N =
¢ 253

rae N, — rogoBas mporpamMma BBIITyCKa H3ACIIHM, IIT. ,
253 — KOMM4YECTBO pabOYUX JTHEH B TOIY.
CyTo4Hasi MPOU3BOIUTEIIBHOCTh TOTOYHOMN JTMHUU:

rae F. — cyrounsiii ¢hoHJ BpeMeHH pabOThl 00OpYI0BaHUS, TIPU JBYX-
CMEHHOM pekume pabotsl, F; = 960 muH;

7; — K03 UIUEHT 3arpy3ku 000py10BaHMUS;

T,, — cpeHssl CTAHKOEMKOCTb OCHOBHBIX OIl€Palldii B MHUHYTY, CTAHKO-
MUH.

rnae T, — IITY9HOe BpeMsl OCHOBHOM I-i onepaiium, MuH;

N — KOJIMYECTBO OCHOBHBIX omnepanuil (0e3 ydyera oneparuil TUIa CHITHUS
dacok, 3a4UCTKH 3ayCEHIIEB U Ap.);

K, — cpennuii ko3dpULIMEHT BHINOIHEHUS HOPM BPEMEHHU.

Ecnu 3amanHHbIi CyTOUHBIN BBIITYCK U3/IEJIMM MEHBIIE CYTOYHOM IPOU3BO-
JTUTEILHOCTH TTOTOYHOM MpH YCIOBUHU ee 3arpy3ku Ha 60-70%, 1emecoodpa3Ho
IIPOEKTUPOBAHUE TPYNIIOBOM MIOTOYHOMU JIMHUH.

[Ipu rpynmoBo# ¢opme opraHu3alMi MPOU3BOJCTBA 3aMYCK H3JETUN
OPOU3BOJUTCS MAPTUSMU IMEPUOJUYHO, YTO SIBJISIETCS MPU3HAKOM CEPHMHOIO
npousBojacTBa. KomuuecTBo neraneil B mapTuu s OJHOBPEMEHHOTO 3aIlyCKa
ONpEaENsIeTCs YIPOIICHHBIM CIIOCOOOM:

rae N, — rogoBas nporpamma BbIITyCKa, IIIT;

a — NEPUOJUYHOCTD 3aIycKa, JiH.;

F — uncno pabounx aued B roxny (253-254).

PexoMmenayrorcs ciieayronye nepuoIMuHOCTH 3aIycKa usaenuii: 3, 6, 12,
24 nHs.

[IpuBenenHas Beilie (QopMysa TO3BOJSET MNPUOIMKEHHO OMNpPENETUTh
pa3Mep MmapTuu, KOTOPBIN JTOJKEH ObITh B JAJIbHEHUILIEM CKOPPEKTUPOBAH C yUe-
TOM YJI00CTBa IJIAHUPOBAHUSI U OpraHu3allud Mpou3BojcTBa. C 3TOU IEJBIO
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pa3Mep napTHH MPUHUMAIOT HE MEHBIIIE CMEHHOU BHIPAOOTKH.

KoppekTupoBka BeIMYMHBI NAPTUH OCYIIECTBISETCS CIEAYIOIIMM 00pa-
30M:

a) OIpeeIsieTCs] PaCUeTHOE YKMCIIO CMEH Ha 00pa0OTKy BCel MapTUHU Beei
napTHH JIeTajeil Ha OCHOBHBIX pab0OYuX MecTax:

T n

—_ T wm--x "'n

" 48008

0) pacueTHOe YHCIIO CMEH OKpYTIISeTcs A0 OMmKaifIiero Ienoro uymcia
(mpunsAToe yncio cMeH C,);
B) OIPEAENACTCA IPUHATOE YUCIIO ACTaNeH B TAPTHU:

_C,,48008
np T

wm—K.cp

N

rae 480 — pacueTHsbIi PoH pabOTHI CTaHKAa B CMEHY, MUH.;

0,8 — ko3 purMeHT 3arpy3KH CTAHKA,

Tum-x.cp — CPENHEE MITYYHO-KAIBKYIALMOHHOE BPEMs 10 OCHOBHBIM OII€-
parusM, MUH.

[Ipu pemiennu 3a1a4, CBA3aHHBIM C MIPOEKTUPOBAHUEM TEXHOJIOTHMHU COOp-
KU U3JIeNTNi, He0OOXOAMMO YYUTHIBATh pekomeHnammu [1, 6].

2.2.7 Pazpabomka mexHono2u4eckoil cxemul u MmexHoa02UU cOOPKU.
Tounocmmuuwie pacuemol Oemanu u y3na (uzoenus)

Jlyist onpeneneHus mocieI0BaTeIbHOCTH COOPKHA M3Yy4al0T KOHCTPYKITUIO
u3zenus Mo cOOpPOYHBIM YepTeX)aM U uepTekam JeTaneil. B pesynbpraTe 3TOrO
YCTaHABJIMBAIOT COCTABJISIONINE W3JCIINEe COOPOYHBIC EAWMHHUIIBI U COCTaBHBIC
gacTu. HaxoasT Taxxke 6a30ByrO IeTallb B KOKI0H COOPOYHON CIMHMIIC.

[Tpu pa3duBKe Ha COOPOUHBIC SAMHUITHI TPUACPIKUBAOTCS TIPABKIT:

- cOOpoYHas eIMHMIIA JTOJDKHA OBITh ONTHUMATBHOU O KOJIMYECTBY JIeTa-
nei, macce u rabapurtamM: OoJbIast 3aTpyAHSIET TPAHCIIOPTUPOBAHUE, a ApOOIIe-
HUE COOPOYHBIX €IMHUII YXYAIIaeT KOMIUIEKTOBAHKUE W OPTaHU3AINI0 PadoT;

- €CJIM HYXHBI UCIIBITAaHUs, OOKaTKa, CrielnaibHas MPUTOHKA y3j1a, TO OH
JIOJIKEH OBITH BBIJICJICH B OTACIBHYIO COOPOUYHYIO CAMHHUILY;

- cOopoUHas eIMHUIA HE JOJKHA MPU YCTAaHOBKE HA MalWHy (Ha oOmein
cOOpKe) pa3doupaThes;

- KOJMYECTBO JAETaJIed MAYIINX OTASIbHO, T.€. 0€3 NPUHAMIEKHOCTH K
KaKo-mmbo cOOpOYHOM eTUHUIIES, TOHKHO OBITh MUHUMAIIbHBIM;

- YIOOHO eclii TPYJO0EMKOCTh COOPKH OOJBIITUMHCTBA COOPOYHBIX €IMHUIL
MIPUMEPHO OTMHAKOBA.
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[TocnenoBarenbHOCTh OOIIEH COOPKM HU3JEIUST ONMPEAENSIETCS €ro KOH-
CTPYKTHUBHBIMH OCOOEHHOCTSIMH M METOJaMH JOCTHUXKEHUS TpeOyeMou TOYHO-
CTH 3aMbIKAIOIINX 3BEHBEB.

[Ipu pa3paboTke nocae0BaTeIbHOCTA COOPKHU MPUAECPKUBAIOTCS CIEy-
IOLIUX TPABUIL:

- HaUMHAIOT OO0IIYI0 COOPKY MAalIMHBI C YCTAHOBKU 0a30BOM JEeTald WU
y37a;

- YCTaHOBJIEHHBIE Y3JIbl HE JOJDKHBI MEIIATh YCTAHOBKE MOCIEAYIOIIHNX
neranei 1 COOPOYHBIX €IUHMUII;

- JKEJIATEJbHO B MEPBYIO OYEPE/lb YCTAHABIMBATH T€ Y3JIbl U JI€TaH, KO-
TOpbIE YYacTBYIOT B pEIICHUH Hanboyiee BaXHBIX COOPOUYHBIX pa3MEPHBIX Iie-
neu, T.e. Te, KOTOpbIe pelaioT Hanboiee BaxHyI0 (PyHKIIMOHAIBHYIO 33/1a4y;

- JeTanu uiu cOOPOYHbIE €TUHUIIBI, Pa3MEPhl KOTOPBIX SIBIISIFOTCS OOIIH-
MU 3BEHBSIMU HECKOJBKHMX DPa3MEpHBIX IeNei, JOJKHBI YCTAaHABIMBATHCS B
HEPBYIO OYEPENb.

Hanpumep, npu cOopke ABYXCTYNEHYATOIO PEAYKTOPA Y3€l MPOMEXKY-
TOYHOT'O BaJla yCTAHABJIMBAIOT ME€PE]] YCTAHOBKON y3JI0B BXOJTHOTO U BBIXOJHOTO
BaJIOB, ITOCKOJIbKY €T0 BBIXOJIHBIE TTapaMETPhl BXOIST B pa3MEpHBIE 1EMH, Onpe-
JIEJISIFOITNE TOYHOCTD 3aleIJICHUS], KaK MepBOM, TaK U BTOPOM CTYIIECHEH.

[TocnenoBaTenbHOCTh COOPKU M300pakaloT B BUJIE cXeMbl cOopku. Jlera-
JU U cCOOPOYHBIE €MHULIBI 0003HAYAIOT B BUJIE MPAMOYTOJIBHUKOB, a ONEpaluu
COOpPKH — CTpeJIKamMH, CBSI3BIBAIOIIMMHM MX C MapHIpyTHOW JUHUEH cOopku. B
clly4yae eciau npu cOOopke u3aenus HeoOXoauMa pa3dopKa OTIAENbHBIX cOOpOY-
HBIX €/IMHUII, HAalIPaBJICHUE CTPEJIKU MEHSIOT Ha oOpatHoe. [IpuHUMas Hampas-
JIEHUE MApPUIPYTHOM JIMHUHU OT 0Aa30BOM JI€Tall K TOTOBOMY M3JEIHUI0, TEXHOJIO-
TMYECKYI0 TOCJIE0BATENIbHOCTh MPUCOECINHEHUS OTAENbHBIX JieTaneil u cOo-
POYHBIX EIUHUI] ONPEACISIIOT OYEPEMHOCTHIO UX MPUCOCAUHEHHS] K MapIIpyT-
HOM JvHMU. [lapannensHOCTh MapLIPYTHBIX JIMHAKW O3HAYaeT BO3MOXKHOCTH I1a-
paiesibHOM COOPKH OTAENBbHBIX COOPOUYHBIX eNUHUL. Buj ciecapHo-cO0pouHOn
orepaluu, a Takke NPUMEHsSEeMOe MpPU 3TOM 000pyAOBaHME, OCHACTKY U HWH-
CTPYMEHT MOHO yKa3aTh yCIOBHBIMU 0003HAUCHUSMH (3HAKaMU), BHYTPH KO-
TOPBIX MPOCTABIISIOT OYKBEHHBIE 0003HAUEHUS OTepaIuil U MOPSAKOBBIA HOMED
OCHAIIEHUS 0 Crienu(pUKaAIUUA CXEMbI COOPKH.

[ToapoOHbIE peKOMEHIAMK 10 Pa3padOTKe CXEMbI COOPKU W3ACIHS H3-
noxeHnsl B [6, 11, 13]. Cxemy cOOpkH y3/1a IPUBOASIT HA OTACIBHOM JINCTE Tpa-
(uyeckoit yacTu.

ITo cocraBneHHO# cxeMe COOpKHU pa3padaThIBAIOT TEXHOJOTUUECKUN TIPO-
1ecc COOpPKU U3/1eus Ui y3J1a.

[Ipu cocTaBiaeHUM TEXHOJOTUYECKOTO Mpoiiecca COOPKU NPUHUMAIOT Cie-
TYIOIIMHA TIOPSIOK BBITIOJIHEHUS pa0OT: TIOJITOTOBKA M KOMITJIEKTOBAHUE JIeTalei
K cOOpke, y3moBast cOOpKa M UCIBITAaHUE OTIEIBHBIX y3JI0B, 00IIas cOopka u3-
nenwsi, 00OKaTKa W WCTbITaHWE, IEMOHTaX, KOHCEPBAIlHs U yIMaKOBKa (B 3aBHCH-
MOCTH OT THUIIa TIPOW3BOJICTBA, BHJAa W TabapUTOB M3EIHS OTICIHHBIC STaIlbI
MOTYT OTCYTCTBOBATb).
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[TockonbKy TPYdOEMKOCTH COOPKM 4acTo, HampuMep, B YCIOBUSX €lIH-
HUYHOTO, MEJIKOCEPUWHOIO U CEPUHHOTO MPOU3BOACTBA ONPENETSAETCS HE
CTOJIBKO TpyJ03aTpaTaMu Ha cOOpOYHBIE ONEPALMH, CKOJIBKO TPYIAO0EMKOCTHIO
Pa3IMYHOrO pojAa MPUTOHOYHO-JOJIENIOUYHBIX W BCIIOMOTAaTENbHBIX CIIECApPHBIX
paboT, HEOOXOUMO YIENUTh CepbE3HOE BHUMAHKUE BOIPOCY UCKIIOUEHHS WITU
MaKCHUMaJIbHOT'O CHIDKEHHSI 00bEMa 3Tux poooT. Hanmpumep, B pe3yabTaTe 3ame-
HBI PYYHBIX MPUTOHOYHBIX paboT HA cOOpKE OTAETOYHBIMU BUIAMH 0O0pabOTKU
HA METaJUIOPEXKYIIUX CTaHKaxX, MPUMEHEHHUS CTAHKOB C PACIIUPEHHBIMHU TEXHO-
JIOTUYECKUMH BO3MOXKHOCTSIMH, Hctionb3oBanus Y CII npu 06paboTke Ha CTaH-
Kax ¥ T. 1. [lompoOHBIe peKOMEH Ay MpuBeAcHbI B [6, 11, 13].

B xypcoBoMm mpoekTe HEoOXOAuMO BhIOpaTh U 0OOCHOBATH METOJBI J0-
CTHXKEHUS TPeOYyeMOU TOYHOCTH OTAECIBHBIX apaMeTpoB y3ia (MOJHOM, HEmoJ-
HOW WJIM TPYIIOBOW B3aMMO3aMEHSEMOCTH, MPUTOHKH, PETYJIHUPOBAHUS WIIH
NPUMEHEHUS! KOMIIEHCUPYIOITUX MAaTepUaJIOB).

Pacuet u o60ocHOBaHME MPOU3BOAATCS 17151 1 -2 HOPM TOYHOCTHU (TEXHOJIO-
rUYecKuX TpeboBaHuil), chopmynupoBaHHbiX B 11. 3.1.1.

Jlig 3TOT0, UCXOAS U3 HOPM TOYHOCTH, MPOU3BOJAAT Pa3MEpPHBIM aHAIU3
KOHCTPYKIUH y3J1a, BBIABIISIOT pa3MEpHbBIC IIEMU U BHITIOJIHSAIOT UX pacyer.

[TonpoOHast MeToMKa IPOBEACHUS Pa3MEPHOI0 aHajIu3a MpUBeAcHa B [4,
12, 13], a meroamka pacyeTa W OOJACTH TMPUMEHEHHS OOOMX METOJOB — B
I'OCT 16319-80, 'OCT 19415-74 n Takxe B [12].

B pesynbpTaTe pazMepHOro aHajau3a U pacyeTa pasMEpHBIX LEned MOXKET
BBISIBUTHCSI HEOOXOAMMOCTh B U3MEHEHUU TOYHOCTH MMapaMEeTPOB JI€Tajei, BHE-
CEHUE U3MEHEHMI B KOHCTpYKLHMIO y3ia. [Ipemmaraemeie n3mMenenus ohopmiis-
10T B BUJIE 3CKU30B.

B cnyudae pa3paboTku aBTOMaTH4YECKOM COOPKM HEOOXOJIUMO MPOBECTH
aHaJIu3 COOMPAEMOCTH Y3JIOB, pacdeT MapaMeTpoB OPUEHTUPOBAHUS JeTajei
IpU UX TPAHCIOPTHPOBKE U Mojade Ha cOopouHble nmo3uuuu. [logpobHbie pe-
KOMEHIalNK puBeaeHb! B [13].

Pa3mepHyto 11eTih ¥ UTOTOBBIE JAaHHBIE PACUYETOB MPHUBOAST B TMOSICHU-
TEJHLHOM 3aMMCKe WX Ha JIUCTE rpaduIecKOil YacTu.

Pa3znen B mosiCHUTENbHOW 3amlMCKe 3aKaHUYMBAIOT BBIBOJAOM O Hauboiee
L[EJIECO00PA3HOM METOJI€ JOCTUKEHUS TPEOYEMOM TOUHOCTH COOPKHU.

2.2.8 Boibop éuoa u cnocoba noayuenus 3a20moeKu

BriOpaTh 3aroToBKy — 3HAYWUT YCTAHOBHUTH BHUJ U CIOCOO TOIY4YEHHS,
HaMETHUTh MPUITYCKH Ha 00pabOTKy KaxJ0¥ MOBEPXHOCTH, PACCUUTATh pa3MephI
Y yKa3aTh JOMYCKU HA TOYHOCTh U3TOTOBIICHUS.

Bp160p 3aroToBKH SBISETCS MHOTOBapUaHTHOM 3amaueid. C TOUKU 3peHUS
AKOHOMHH MaTEpHUaOB, COKPAILIEHUS 3aTpaT BPEMEHU U CPEJICTB HA MEXaHUYe-
CKyI0 00paboTKy I1esecoo0pa3HO BHIOMpATh TaKWE 3aroTOBKHU, KOTOpHBIE TIO
dbopme, pazMepaM, TOUHOCTH U Ka4eCTBY MTOBEPXHOCTHU TOJIHEE COOTBETCTBOBA-
7u OBl TTapamMeTpaM roToBo# neranu. Ho mpu sTom OyayT yBeITWYUBATHCS TEKY-
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M€ U €IMHOBPEMEHHBIE 3aTPAThl HAa MOJIYYEHHE 3arOTOBKU B 3arOTOBUTEIBHOM
nexe. C apyroil CTopoHsl, ynpouieHueM (GopMbl 3arOTOBKH, CHUKEHUEM TpeOo-
BaHUH K €€ TOYHOCTU U KaueCTBY, MOXHO 3HAUUTEIbHO YMEHBIIUTD 3aTPAThl HA
ee u3rotopiaeHue. Ho B 3ToM ciydyae CHU3UTCSA KOI(PPUIMEHT MCIIONB30BAHUS
MaTepuaia 1 yBeamdarcs 3aTpaTbl Ha 00pabOTKy Takoil 3arOTOBKU B MEXaHHUYeE-
CKOM LIeXe€.

3aroToBKH JeTajeil MallvuH MOJIy4aloT JIUThEM, 00pabOTKOM /aBlIECHUEM,
PE3KOi COPTOBOTO U MPOQPHUIBHOTO MPOKATa, a TAKKE KOMOMHUPOBAHHBIMU CITO-
cobamu. bonee moapo6HO crOcOOBI U3rOTOBIIEHUSI 3aTOTOBOK, UX OCOOCHHOCTH
1 00J1acTH IPUMEHEHUS JaHbl B paboTtax [5, 18].

[Tpu BBIOOpE TEXHOIOTMUYECKOTO MpOIEcca MOTYUYSHHS 3arOTOBKU U METO-
na ee (hopmMooOpa3zoBaHUs HEOOXOAUMO YUUTHIBATh CIIEAyIOMNE (PaKTOPHI:

® TEXHOJOTMYECKHE CBOICTBA MaTepuana (T.€. JUTEHHbIE CBOMCTBA WU
CIIOCOOHOCTH IpeTepneBaTh IIacTUUeCKue edopmanuu npu oopaboTke naBiie-
HHUEM), a TAK)KE CTPYKTYypHbIE U3MEHEHHS MaTepuasa B pe3yabTaTe IPUMEHEHUS
TOTO WJIM MHOTO Croco0a M3rOTOBJIEHMSI 3arOTOBKH (pacIojio;KEHUE BOJIOKOH B
MOKOBKaX, BEJIMYMHA 3€pHA B JIMTHIX ACTANSAX U T. I1.); IMITAMIIOBKA, JUTHE MO
JaBJICHUEM H T. 11.).

® KOHCTPYKTHBHBIE ()OpPMBI M pa3Mephl AeTanu (4em OoJiblle JeTalb,
TEM J0pPOKe 00XOAUTCS U3rOTOBJIEHNE METAININYECKHUX (DOPM, ILITAMIIOB U T.I1.);

e TpeOyeMyl TOYHOCTh M Ka4€CTBO MOBEPXHOCTH 3arOTOBKH (ILIEPOXO-
BaTOCTb [TOBEPXHOCTH, HAKJIET, OCTATOYHbIE HAIIPSDKEHUS U T.I1.);

® BEJIMYMHY MPOTPAMMHOIO 3ajaHus (IpH OOJBIIKX MapTUSIX Haubojee
BBITOJIHBI CITOCOOBI, KOTOPhIE 00ECIEeUnBalOT HauOosbIIee npudanxenue $hop-
MBI U pa3MepOB 3aroTOBKU K (popMe M pa3Mepam JeTalu: TOYHas IITaMIIOBKa,
JIUTHE MOJI JABJICHUEM U T. II.).

Ecnu ¢ TOukd 3peHusi TEXHUYECKUX TpeOOBAaHUM M BO3MOXKHOCTEH MpHU-
MEHUMBI PA3JIMYHbIE BUABI 3arOTOBOK (CIOCOOBI MX MOJY4YE€HHs), TO IJs Ipa-
BUJILHOTO PEIICHHS] BONPOCAa O BHIOOpPE 3aroTOBKM HEOOXOIHWMO BBIIIOJHHUTH
TEXHUKO-?)KOHOMUYECKUE PacueThl, CONOCTaBUB CEOECTOMMOCTh FOTOBOM JeTa-
JIY TIPY TOM WJIM IPYTOM BUJE 3arOTOBOK.

MeTtoauka 3KOHOMHUYECKOTO0 0OOCHOBaHUS, BHIOPAHHOTO BapuaHTa 3aro-
TOBKH MPOBOAUTCS B paboTax [5, 18].

Ha ocHoBe BBbIOpaHHOrO BUAA 3arOTOBUTENILHOTO IpoIEcca, ero 0coOeH-
HOCTEH M TEXHOJIOTMYECKUX BO3MOXHOCTEM, a TAK)KE M0 PE3YJITATAM PacyeToOB
MPUIIYCKOB HA MEXAHUUYECKYIO 00pabOTKY BBINOJHSAIOT YEPTEXK 3aTOTOBKH.

2.2.9 O6ocHnosanue evioopa 060py0osanus, CmaHoOYHbIX U
KOHMPOIbHBIX RPUCHOCOOIECHUIL, PEHCYWUX U 6CHOMOAM ETIbHBIX
UHCHPYMEHM 08, CPEOCH 8 MEXAHUZAUUN U ABMOMAMUAUUN

[TpaBuiia BbIOOpa TEXHOJOTHYECKOTO OCHAILEHUS PErJIaMEeHTUPYIOTCS
I'OCT 14.301-85. K TeXHOIOrM4eCKOMY OCHAILEHUIO OTHOCATCS TEXHOJOTHYe-
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ckoe o0opyAoBaHHe (METAUIOPEXKYIIUE CTAHKHU), TEXHOJIOTMUECKOE OCHAIICHUE
(YCTaHOBOYHO-3KUMHbBIE TPUCTIOCOOJIEHUS, PEXYIIMM, BCIOMOTaTEIbHBIMH,
KOHTPOJbHO-U3MEPUTENIbHBI UHCTPYMEHT), CPEJCTBA MEXAHU3AIMU U aBTOMa-
TU3AIMU POU3BOJICTBEHHBIX IpoiieccoB. X BRIOUPAIOT C YYETOM THIIA MTPOU3-
BOJICTBA, IPOrPaMMBbI BbIMTyCKa U3enui. BO3MOXXHOCTH IpyNnupoBaHus orepa-
IIUH, UCTIOJIb30BAHMS CTAH/IAPTHOTO OCHAIICHUS U 000PYI0BaHUS.

Br16op TexHomornueckoro o00pyA0BaHUs OCHOBaH Ha aHAIM3€E 3aTpaT Ha
pean3alnio TEXHOJIOTUYECKOTO MpoIecca, 3arpy3ku 00OpyI0OBaHUS, MAaccChl,
rabapuToB M TOYHOCTH JETajlei, Mojyiexanux o0paboTke. Bribop momenu
CTaHKa, MIPEXKJIE BCET0, ONMPENEISECTCA €r0 BO3MOKHOCTBIO 00ECIIEYUTh TOYHOCTb
pa3MepoB H (GOpPMBI, a TakKe KadyecTBO 0OpadaThIBaeMbIX IMOBEpXHOCTEH [6].
KoHKpeTHYI0 MOJIeNb BBIOMPAIOT UCXO/S U3 CAEAYIOIIHNX COOOpaKeHUI:

® OCHOBHBIE pa3Mephl CTaHKa JOJDKHBI COOTBETCTBOBATH rabaputam 00-
pabaTbIBaeMOi JeTalu;

® COOTBETCTBUE MPOU3BOJUTEIBHOCTH CTaHKA 3aJaHHOMY MaclTady
MIPOM3BO/ICTBA;

® BO3MOYKHOCTh 00paOOTKH Ha ONTUMAJIBHBIX PEXKUMaX PE3aHHUs;

® COOTBETCTBHUE CTaHKa IO MOITHOCTH;

® BO3MOXXHOCTh MEXaHU3aLlMU U aBTOMAaTU3alUU 00pabOTKY;

® HauMEHbIIas ce0EeCTOUMOCTb.

BrB160p TEXHOIOTMYECKOTO OCHAIIEHHUS B 3HAUUTEIHLHON CTENIEHU Ompee-
JSIETCSl TUTIOM TPOM3BOJICTBA, MPUHATHIM CTAHOYHBIM 000pyAoBaHHEeM. BriGop
CHUCTEMBI YCTaHOBOYHO-3KUMHBIX MPUCTIOCOOIEHUI MOMKEH OCHOBBIBATHCS Ha
TEXHUKO-9KOHOMHYECKUX pacuerax dKOHOMHYECKOH 3((PEeKTUBHOCTH OT BHEA-
peHUs IPUCTIOCOOIEHUS, @ TAK)KE BO3MOXKEH BbIOOp HAa OCHOBE TUIIOBBIX pellle-
HU, PEKOMEHIYeMbIX CIIPaBOYHO JuTeparypoii [6, 30, 31].

Bei6op THmopasmepa MHCTpyMEHTa, WHCTPYMEHTAJIBHOTO MaTepuana u
reOMETPUUYECKUX MapaMeTPOB PEXyLIeH KPOMKHU IMPOBOIAT C y4eTOM (HOPMBbI
MOBEPXHOCTU 00pabaThIBa€MOW JleTalu, €€ pa3Mepa, TOYHOCTH, IIEpOXOBaTo-
CTH, KOHCTPYKTHUBHBIX OCOOCHHOCTEH, TBEPAOCTH U MpoyHOCTU. BbIOOp MH-
CTPYMEHTA M €r0 XapaKTEPUCTHK BBIMOJHAETCS B COOTBETCTBUHM C PEKOMEH]a-
usmi [6].

Br160p KOHTPOIBHO-M3MEPHUTENBHBIX CPENICTB BBIMOJIHSACTCS B COOTBET-
ctBuM ¢ npasuiamu, wuszinoxkeHHeiIMH B ['OCT 14.306-85. KontpoapHo-
M3MEPUTEINBHBIN TPUOOP JOJKEH 0OecrneunBaTh HEOOXOAUMYIO TOUHOCTh U3MeE-
pEHHSI, TPOU3BOIUTELHOCTh U3MEPEHUS TOJDKHA COOTBETCTBOBATH MPOU3BOIH-
TETHHOCTH TEXHOJIOTHYECKOro mporecca. M3mepurenpHbId MPUOOp JOKEH
OBITh MMPOCTHIM M YIOOHBIM B IpOIECcCe IKCILTyaTaluu [6].

[TpaBuiia BeIOOpa CpeCTB MEXaHU3ALMK U aBTOMATHU3AIlMHU TEXHOJIOTHYe-
ckux mnpoueccoB pernamentrpoBanbl ['OCT 14.309-85. B coorBeTcTBHH CO
CTaHIapTOM MEXaHM3AllMM U aBTOMATH3allMU MOJIBEPIratoTCsl OOBEKTHI C LEIbI0
CHIDKEHHUS MaTepuajbHBIX U TPYAOBBIX 3aTpaT, MOBBIIIEHUS MTPOU3BOIUTENIHLHO-
CTH TpyAa U KaudecTBa uzaenuil. O0ObeKTaMH aBTOMATHU3allMM MOTYT OBbITh: 3a-
rpy3Ka U BBITPY3Ka 3arOTOBKH, paboune IBIKEHUS CTaHKA U JIETaJId, KOHTPOJb
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pa3mepoB u jap. [38-40].

2.2.10 Cocmasnenue mapwipyma u3z2omoenenus u npeosapumenvHas
paspadomka onepayui

Br16paB crmoco6 mosrydeHus: 3ar0OTOBKH |, OTIPENICTUB €€ KOH(PUTYpaIHIo,
CTYICHT MPHUCTYyNAaeT K JaJbHEHIIe pa3paboTKe TEXHOJOTHYECKOro Mpolecca
HAa 33J]aHHYIO JeTallb, KOTOPYIO CIEIyeT MPOU3BOUTH B CIEAYIOIIEM MOPSIKE:

1 TlpoexktupoBaHHe Mpollecca HAYMHAIOT C BHIOOpA TEXHOJOTHYECKHX
0a30BBIX MOBEPXHOCTEN ISl 00paOOTKH JAeTanu. DTO OOBSICHIETCS TEM, UYTO OT
BbIOOpa 0a3 B 3HAUMTEIHHOW CTENEHH 3aBUCUT CTPYKTypa TEXHOJIOTHYECKOTO
mpolecca U HaJeKHOCTh o0ecrieueHus Tpedyemoii Tounoctu. [Ipu BeiOope 6a3
HE0OXOIUMO PYKOBOJICTBOBATHCA PEKOMEHAAIMSAMU, U3JIOKEHHBIMU B paboTax
[4,5, 8].

2 3Has no paboueMy 4epTexy TpeOOBaHUS K KAYECTBY M TOYHOCTH 00-
pabOTKN OCHOBHBIX M CBOOOIHBIX IMOBEPXHOCTEN JETANU, ONPEICISIIOT HE00XO-
JUMbIE€ METO/Ibl UX OKOHYATEIbHON U MPEAIIECTBYIOMIEH 00paObOTKH.

[Tpu 5TOM OJHOBPEMEHHO YUUTHIBAIOT (hOopMy, pa3Mephl, Maccy JeTalld U
YCTaHaBJIMBAIOT TUII MOTPEOHOTr0 000pyI0BaHusA (0€3 YTOUHEHUS €r0 MOJEIHN), a
TaK)Ke ONPENIEISAI0T MOTPEOHOCTh B MPUCIIOCOOICHHUSIX U MHCTPYMEHTAX.

3 3Has no pabodeMy 4YepTexKy TpeOyeMyl0 TEPMHUUYECKYIO WIH TEPMOXU-
MUYECKYI0 00pabOTKy JeTald Wi €€ TOBEPXHOCTEH, ONMPEAETSIOT MECTO TOM
TEPMHUUYECKOI 00pabOTKH B TEXHOJIOTUIECKOM IPOIIECCE H3TOTOBICHUS ACTAIH.

4 YcTaHOBHB COJAEp)KaHHME TEXHOJOTHMYECKOTO IMPOIecca M3TOTOBJICHUS
JIeTalIN, a TAKXK€ METO/bI U CpecTBa €€ 00paboTKH, (OPMHUPYIOT 3TAIMbI TEXHO-
JIOTHYECKOTO Ipoliecca (YepHOBOM, YNCTOBOM, OKOHUYATEIbHOM) [4].

5 OmnpenensoT NpuMEpHOE COAEpKaHUE OINEpaluil mpoiecca, T.€. ycTa-
HaBJIMBAIOT NMOBEPXHOCTHU JETajel, mojexamie oopadoTke Ha KaKJ0i omnepa-
1007078

Pa3paboTka TEXHOJIOTHMYECKOTO MPOLIecca U3TOTOBICHUS JIETANIN, a TaKKe
OTJIETIFHBIX €r0 OTEepalvid SBISETCS 3a7a4eil KOMIUIEKCHOM, TpeOytolei mapal-
JICNIBHOTO  PEIIEHUS Psifa CaMOCTOSITENIbHBIX TEXHUYECKHX BOMpPocoB. OaHAKO
BBUY CIIO)KHOCTH 3THUX 3aJad M HEBO3MOXKHOCTH TMOIYAC MAapaIeIbHOTO HX
pemieHrs pa3paboTka TEXHUYECKOTO IMpoliecca, Kak B IEJIOM, TaK M BCEX €ro
oTiepalyii, OCyIIeCTBIISAA MOCTETICHHO, TOCPECTBOM psi/ia MOTMBITOK.

TakuMm 00pa3om, COCTaBJICHHBIN TIaH 00pa0OTKU, KaK MPaBUIIO, OABEP-
raeTcsi YTOYHEHUIO U JIOTIOJHEHHUIO Tocie MOJApOOHOM pa3pabOTKu omneparuii
mpoiiecca u BeIOOpa Mojienield 000pyI0BaHUS JIJIsi UX BBITIOJTHEHUS, pa3paboTKU
yepTeka 3arOTOBKM M TEXHHUUYECKOro HOpMHUpOBaHMA. Bo n3bexaHue GonbIINX
M3MEHEHUH IJIaHa PEKOMEHIYyeTcsi 0co00oe BHUMaHHUE YIesITh Bompocam ¢op-
MUPOBAHHUS ITAMOB MPOLIECCa, CTEIIEHN KOHIICHTPAIH €ro Olepalui.

IIpu pemeHnn BOmpoca O CTENEHW KOHLEHTPALMU OIEpPAUN CIIEAyeT
MOMHUTD, YTO MPUHIUI KOHIIEHTPAIIMK UMEET CIICAYIONINE MPEeUMYIeCcTBa:

1 Ynpouaercst opranu3anusi IpoOU3BOACTBA, OCKOJIbKY IJIaHUPOBAHUE U
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yu€T BeIyTCs IO OMepalusiM, a UX KOJIMYECTBO Oy/1eT MUHUMAIbHBIM.

2 CoxkpamgaeTcsi HOMEHKJIATypa MNPUCIOCOOIECHUM, HEOOXOAUMBIX IS
YCTAHOBKM M 3aKpeIIeHUs JeTalied, yTo 00ecreynBaeT yMEHbIIEHUE 3aTpaT Ha
IPOEKTUPOBAHUE W M3TOTOBJICHUE OCHACTKH.

3 YMeHbIIaeTcsl YUCIO YCTAaHOBOK JETalieid, 4TO BeCbMa Ba)KHO MpPHU 00-
paboOTKe TKETBIX M KpYMHOTa0ApUTHBIX JeTanell. B To ke BpeMs cokpalieHue
YKCJIa YCTAHOBOK BO BCEX Cllydasx 00Jierdaer JOCTH)KEHHE BBICOKOM TOYHOCTH
B3aMMHOT'0O PACIOJIOKEHUS IOBEPXHOCTEN.

4 TlosiBnsieTcss BO3MOYKHOCTD HCIIOJIb30BaTh CTAHKM BBICOKOM IPOU3BO-
JTUTENBHOCTU (MHOTOPE3LOBBIE, arperaTHble, MHOTOIIITUH/IEIbHBIEC U T.I1.).

[Tpuaun auddepeHmanum XapakTepu3yeTcsl pa3yKpyrmHEHUEeM U yIpo-
IIEHUEM Ka)KJI0M ONEPALMH 33 CUET YBEIMYECHHS UX YHCIIa. DTOT MPUHLHUI UMe-
€T CBOM MPEUMYLIECTBA!

1 IInan oneparuii siBnsieTcs 0osee MPOCThIM, YIPOIIAIOTCS MPUCIIOcCoOIIe-
HUSI, THCTPYMEHTBI, HaJlaJIka CTAaHKOB, YMEHBIIAETCA BpEMS Ha MOATOTOBKY
IIPOU3BOJICTBA.

2 Ilpouiecc CTaHOBUTCS OYE€Hb T'MOKHM, €ro JIETKO MepecTpauBarh, UTO
Ba)KHO B YCIIOBHUSX YaCTOW CMEHBI 00BEKTOB TPOU3BOJICTBA.

3 Coznatorcs 6osiee O6JaronpusITHbIE BO3MOKHOCTH JIsl paOOThl ¢ HAauBBI-
TOJHEUIINMU PEXUMaMHU B KaXKJIOM TIEpEXO/Ie.

4 TloBbIIaeTcsi MPOU3BOAUTEIBHOCTh TPyla pabOYMX 3a CYET BBIPAOOTKH
OTPE/ICICHHOTO aBTOMAaTHU3Ma B UX JCHUCTBUSAX M CHW)KEHUS KBalu(UKalMM pa-
OOTHI.

Bri0op omnpeneneHHON CTENEeHU KOHIIEHTpAIlMK OTepaluil onpeaeisier u
MPOJOJIKUTEILHOCTh UX BBINOJHEHUS. VI3MEHss CTeNeHb KOHIICHTPAIUU, MOXK-
HO JOOWUTHCS COTJIACOBAHUS BPEMEHH, MOTPEOHOrO JJI BBINOJHEHUS JAaHHOU
orepaluu, ¢ 3aJaHHbIM TaKTOM BBIITyCKa JIETANIEH, T.€. CO3AaTh YCIOBUS JJIsl Op-
raHW3allid MMOTOYHOTO MPOU3BOJACTBA (MPOU3BOJICTBEHHAS MporpaMma B 3ajia-
HUU Ha IPOEKTUPOBAHUE, KaK MTPABUJIIO, TTO3BOJISIET OPUEHTUPOBATHCS HA €0 Op-
ranusanuio). [lostomy npu paspaboTke IUIaHa TEXHOJIOTUYECKOro Ipolecca
BEJIMYMHA TOJCUYUTAHHOTO pAaHHEE TaKTa BBINYyCKa JeTalieil OyAeT SBIATHCA
KPUTEPHUEM JIJISl IPABUIIBHOTO OMPEAEIICHUS TPAHUL OTIEpAIU.

Hameuast mocnenoBaTenbHOCTh ONEpalil mpolecca U MopsiIoK MOCTpoe-
HUS KaXJI0W U3 HUX, HEOOXOAMMO PYKOBOJCTBOBATHCA NPHUHIIMIIOM COBMENIE-
Hus 0a3 [4].

B miiaH TeXHOJIOrMYECKOro MpoLecca BKIKYAIOTCA ClleCapHbIe, IPOMEXY-
TOYHbIE KOHTPOJIbHBIE, TEPMUYECKUE U JIPYTHE ONEpaluu, a TAK)KE OKOHYATEIb-
HbI KOHTPOJIb.

Jlnst 6onee SICHOrO U YETKOro MPEJCTaBJIECHUs O IJIaHE W MeToAax oOpa-
00TKM (WM COOPKHM) TEXHOJIOTHYECKUH MPOIeCC HILTIOCTPUPYETCS Tpadude-
CKUMH U300paXKCHUSIMHU B BUJIE ONEPAIMOHHBIX ICKU30B, BBHITIOIHSICMBIX HA JTH-
cte Oymaru popmata A4 , pacuepueHHON Ha (HOPMATKU B COOTBETCTBUU C rada-
pUTaMU JIeTajdu Wik COOPOYHON eIUHUIILI (B OMpene€HHOM MaciiTabe) u Ko-
nudecTBOM omepanuid. Ha xaxmaol gopmMaTke BbIUEPUHBAETCS ICKHU3 JAeTanu (B
TOM BHUJIE€, KOTOPBIA OHA JI0JHXKHA UMETh MOCJIE BBINOJIHEHHUS TAHHOW ONepalnuu)
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U HAHOCSTCS pa3MepHbIC JIMHMH, COOTBETCTBYIOIIHE pa3zMepaM o0padOTaHHBIX
Ha JIAaHHOW omepaldyd TMOBEPXHOCTEH, O€3 MPOCTaBIEHUS ONEPAIMOHHBIX pa3-
MepoB. Ha kaxoi ¢opmaTke yka3plBalOTCS HaWUMEHOBAHUE U HOMEp olepa-
1My, TpedyeMasl epoXoBaTOCTh MOBEPXHOCTEH M BU 000pYAOBaHHUs, HA KOTO-
POM TIpEANoJiaraeTcsi BBINOJHATEH TaHHYIO orepanuro. [[s mydiieit HariasaHo-
cTH oOpabaThIBaeMble MOBEPXHOCTH Ha OMEPAITMOHHBIX ICKHU3aX BBIICIISIIOTCS
KUPHBIMU JTHMHUSAMU (TOJIIUHA KOTOPBIX B 2—3 pasa 0oJIbIlle OCHOBHBIX JTUHUHN
acku3a). Jletasb Ha OoNepalMOHHOM 3CKHU3€ JOJKHA BHIYEPUUBATHCS B MOJIOXKE-
HUHW, COOTBETCTBYIOIIEM JIEHCTBUTEILHOMY TOJIOKEHUIO JCTAN MpU 00paboT-
ke. Kpome Toro, B miaHe mporiecca yKa3bIBalOT TEXHOJOTUYECKHE O0asbl C
YCJIIOBHBIM 0003HAYECHUEM CXEMbI 0a3UpPOBAHMSI.

Ha »sTtom mnpeaBaputTenbHas pa3paboTKa olepanuil 3akaHYuBaeTcs, a
OKOHYATENIbHAS MOXKET OBITh MPOBEICHA TOJBKO MOCIIC Ha3HAUYCHHS TPUITYCKOB
Ha MEXaHMYECKYI0 00paboTKy, pacuera OorepaluoOHHBIX Pa3MepOB, OINpeICICHUS
pPa3MepOB 3aroTOBKHY U BBITIOJTHEHUS €€ YepTekKa.

[Ipu pa3paboTKe TEXHOJIOTHYECKOTO IMPOIecca CTYJACHT O0sS3aH I0JIb30-
BaThCs CIEAYIOMMMH TocynapcTBeHHbIMU cTaHaaptamu: ['OCT 21495-76,
I'OCT 3.1107-81, T'OCT 3.1119-83, I'OCT 3.1105-84, T'OCT 3.1404-86,
I'OCT 3.1702-79, I'OCT 3.1104-81.

2.2.11 Onpeodenenue npunyckoe, onepauuoHHbIX pamepos u
Pazmepos ucxooHoIl 3a20Mmo6KU, 6bINOJIHEHUE UePm eXca
3a20mo6Ku

[To pa3paboTanHHOMY IJIaHy OOpaOOTKM JAeTajiei, MoJib3ysiCb HOPMATHB-
HBIM WJIM PACUYE€THO-aHATUTHYECKUM METOJIOM, CTYJEHT JOJDKEH pacCuuTaTh
MIPUITYCKU HA MEXaHUYECKYIO0 00pabOTKY, OMPEEIUTh ONEPAIlMOHHBIE pa3MEPHI,
JIOITYCKH Ha KaXIyI0 OTepaluio U TpeOyeMblil pa3mep 3aroTOBKH B 3aBHCHUMO-
CTH OT PKOHOMHYECKOW TOYHOCTH MPHUHATOTO crocoda o0paboTku, KOHPUTYpa-
UK JeTaad U BHJa 3ar0TOBKH [5]; MeToa pacuera M 00BEM pacueTHBIX paboT
OTIPEIEISIOTCA PYKOBOJIUTETIEM TIPOCKTA.

BrimonHenune 3Toro paszena xenateabHO MPOBOAUTH B TaKOW MOCIEA0BA-
TEIHHOCTH:

1 OnpenenuTh 00IIME TPUITYCKH M pa3MEPhl UCXOTHOM 3aTOTOBKH.

Pa3mepsl MCXOMHON 3aroTOBKM PACCUMTHIBAIOTCS IYTEM OIPEACICHHS
oOIIMX MPUITYCKOB HA MEXaHUYECKYI0 00pabOTKy, KOTOpbIE MPUOABISAIOTCS (17151
HapYXKHBIX TTOBEPXHOCTEH) K pa3MepaM WIIM BBIYUTAIOTCS (JUIT BHYTPEHHHX T10-
BEPXHOCTEN) U3 pa3MepoOB MOBEPXHOCTEH TOTOBOM JETaIH.

OO01mue IpUITyCKH U JOITYCKaeMbIe OTKJIOHEHHUS OTPEEISIFOTCS 110 Ta0Iu-
1aM cootBercTBYIOMUX ['OCTOB MM TEXHOJIOTHYECKUX CIPABOYHUKOB C yue-
TOM Ta0apUTHBIX Pa3MEPOB, MACCHI, CBOMCTB MaTepualia, CTENEHU CIOXKHOCTH
3ar0TOBKH, IIIEPOXOBATOCTH MOBEPXHOCTH JIeTasn U ap. akTopos [14-18].

PesynpTaThl pacdera 1eiaecoo0pa3Ho MPEACTaBUTh B BHUJIE TAOJMUIIBI, CO-
JieprKaIlel TaHHbIE O JUAMETPAIbHBIX WJIM JUHEHHBIX pa3Mepax, TOYHOCTH U
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IIEPOXOBATOCTU TOBEPXHOCTEM, COCTABISAIOIMX YacTAX OOIIEro MpUIlycKa Ha
pa3mMep, AOMYCKax U pa3Mepax 3aroTOBKHU.

2 Ha nBe MOBEPXHOCTH, YKAa3aHHBIE PYKOBOJMUTENEM, OINPEACIUTh MPU-
MyCKH, ONEpalMOHHbIE Pa3Mephl U JOIMYCKH OMBITHO-CTATUCTUYECKUM UITU pac-
YETHO-aHAJUTUYECKUM MeTo/laMu. Kak rmpaBuiio, BEIOMPAIOT T€ MOBEPXHOCTH, K
KOTOPBIM TMPEIBSABISAIOTCS HanboJiee BBICOKHE TPEOOBAHMS IO TOUHOCTH U IIIe-
poxoBarocTH. Pacuersl 1emecooOpa3HO COMPOBOXKIATH CXeMaMH U IPEICTaB-
n9Th B BUjae tadsmi [19, 20].

DTy 4acTh PacuyeToB OMBITHO-CTATUCTUYECKUM METOAOM PEKOMEHAYETCS
BBITIOJHSATH B TAKOW MOCIIEA0BATEIHHOCTH:

® COCTaBJISETCS pa3MEPHAsl CXeMa TEXHOJIOTMYECKOro Ipolecca (Bbraep-
YUBAIOTCS ONEPAIMIOHHBIE Pa3Mephbl U MPOCTABIISIIOTCS OT MOCJIEAHEN onepaiuu
K [IEpBOM HEMbIE ONIEPAIIMOHHBIE pa3Mephl — pa3MEpHbIC JTUHUN);

® COCTaBJISIIOTCS CXEMbl OMEPALMOHHBIX PAa3MEPHBIX LeNell s JTUHEen-
HBIX Pa3MepOB;

® 10 HOpMaJsAM Ha3HAYAIOTCS MPHUITYCKHA HA JIMHCWHBIC W JTHaMETpajlb-
HBIE pa3Mephl;

® PACCUMTHIBAIOTCS ONEPALMOHHBIE Pa3MEpPHBIE LEMU, ONPENeIsIOTCS
OTepallMOHHBIE pa3MEPhl U UX JOIMYCKU, MPOBEPSIOTCS MPUITYCKH, Ha3HAYCHHbBIE
Ha 00paboTKy;

® OMNpeAessAoTCS pa3Mepbl 3arOTOBKU U 10 COOTBETCTBYIOLUM HOpMa-
JSM HA3HA4YalOTCs JTOMYCKHU Ha pa3MeEpbl 3arOTOBKHU.

MexonepallMOHHBIM JOMYCK JIOJKEH 00eCrieunBaThCsl BBIOPaHHBIM 000-
pYyJIOBaHHEM, T.€. HE JOJKEH BBIXOAUTH 32 MPEeiabl 3KOHOMHYECKONH TOYHOCTH
00paboTku. BenuurHa fomycka I0KHA OBITh COTJIaCOBaHA C BEJIMUMHOU COOT-
BETCTBYIOILIETO €My Npunycka. OpUeHTUPOBOYHO pa3Mep AOIMYCKa COCTaBIISIET
oT 25 10 45% oT cpenHero pazMepa MPUIYCKA HA MOCICAYIOUIYIO0 ONEPALUIO.
MO>XHO TaKkXe YCIOBHO CUMTATh, YTO MOCIEAYIOIIasi 00paboTKa MOBBINIAET TOY-
HOCTh 00pabaTbiBaeMOi TOBEPXHOCTH Ha 1—2 KBamUTETa TOUHOCTH.

3 Omnpenenuth KOdPPUIUEHT y)KECTOUEHUSI TMPUITYCKOB, CKOPPEKTUPO-
BaTh OOIIME MPUMTYCKH U BBIMIOJHUTH YEPTEK HCXOIHOU 3aTOTOBKH.

B kypcoBoM npoekTe u3-3a OrpaHU4€HHOTO BPEMEHH, OTBOJIMMOTO Ha €ro
BBITIOJIHEHHE, PACUET MPUITYCKOB OCYIIIECTBISETCS Ha JBE TOBEPXHOCTH.

[ToaTOMy mepes BHITOJTHEHUEM 3CKH3a UCXOAHON 3arOTOBKM HEOOXOAUMO
ceNaTh KOPPEKTHPOBKY OOIIMX 3HAYEHUH MPHUITYCKOB HA BCE TOBEPXHOCTH.

Jlnst 37Ol 1enu HeoOXOAUMO OIpPEAeNUTh KOA3(DPUIMEHT YXKECTOUECHHUS
MIPUITYCKOB

zn: Zipac
i=1

Yo - Z ma6 !
0

rae Z — pacueTHO-aHAJIMTUYECKOE 3HAUECHUE OIIEPAllMOHHBIX IIPUITYC-
KOB;
N — KOJIMYECTBO OMEpaIlvii, BHIMIOIHSAEMBIX MPU 00pabOTKE AaHHOM IO-
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BEPXHOCTH;
Z!'° — 3Ha4YeHne o0LIero NPHITyCKa Ha JaHHYIo oBepxHOCTh 10 ['OCTy.

3areM 3HaueHue OOIIMX MPHUIYCKOB, OMPEIECIEHHBIX MO COOTBETCTBYIO-
M ['OCTam, HE0OX0AUMO YMHOXHUTH Ha KOIPOUIUEHT YKECTOUEHHUS U TO-
JYYEHHOE 3HAYEHHUE MPUIYCKAa HAa KaXIYI MOBEPXHOCTh CKOPPEKTHUPOBATH C
Y4E€TOM TOYHOCTH IPHUHITOTO METOJA MOJyUYEHHUSI 3aTOTOBKH.

[TomyueHnHble pe3ynbTaThl HEOOXOJUMO MPEACTAaBUTH B BHJIE TaOJHUIIBI
(mpunoxenwne [1), comepkaiiei 3HAYCHUS TPUITYCKOB, KOAPPHIMEHTA YKECTO-
YEeHUS, JIOITYCKOB U Pa3MEPOB HCXOJHOW 3arOTOBKHU.

Koadduiuent ucnonbp3oBaHus MeTauia, 3HAUYEHUS KOTOPOTO SIBIISETCS
OJIHUM U3 TEXHUYECKUX YCJIOBHH, ONPEAENAETCS U3 COOTHOILEHHUS MaccChl Je-
TaJIA K Macce 3arOTOBKU:

rae M,,,, — Macca aetajiu, Kr;

M.,,. — Macca 3aroTOBKH, KT.

Jlns ompeneneHus Macchl MCXOJHOM 3aroTOBKH €€ HEoOXOAuMO pasjie-
JIUTh HA DJIEMEHTAPHBIC COCTABHBIC YaCTH, ONIPEACITUTE €€ 00bEM B Maccy:

rae M. — wmacca QJICMCHTAPHOI'O o0beMa 3aroTOBKH, KT,
i

. N 3.
J/. — 00beM dJIeMEHTapPHOM COCTaBHOM YacTH, MM,
1

3
'Oi — IJIOTHOCTh MaTepHraja 3aroTOBKH, KI/MM .

Maccy ucXOaHOM 3arOoTOBKH ONPEAENSIOT IIyTeM CYMMHUPOBAaHUsS €€ dlie-
MEHTAPHbIX COCTABHBIX YaCTEM:

n
M '3:M1+M2+...Mn:zM-

|
u i=1

rae N — KOJIMYECTBO 3JIEMEHTAPHBIX COCTABHBIX YacTel MCXOJHOW 3aro-
TOBKH.

Ha ocHoBanuu paHee BHIOpaHHBIX BUAA U CIIOCO0A MOIYYEHUS 3arOTOBKH
U PACUETHBIX Pa3MEpPOB 3arOTOBKM BBINOJHAETCS €€ 4yepTexk. UepTex NOoHKEeH
coJiep’kaTh BCE HEOOXOIUMBIE pa3Mepbl C JOMyCKamMH, 3HAKW IIEPOXOBATOCTU
MOBEPXHOCTEHN, TBEPIOCTh MaTepHaia, ykazaHusi 0 MapKe Marepuanga U MEeTojie
TepMooOpadoTku. Ha ueprexe Takke MOJKHBI ObITh MOKa3aHbl JIMHUK pa3beMa
mramna (popm), MprBEIEHbI TEXHUYECKHUE YCIOBHS Ha MPUEMKY 3aTrOTOBKH.

Ha deprexe 3aroToBKM HEOOXOAMMO MOKA3aTh KOHTYP FOTOBOM JETalU U
MOJI COOTBETCTBYIOLIMMH pa3MEpaMH 3aroTOBKH YKa3aTh B CKOOKaxX pa3Mepbl
TOTOBOM JICTaJIH.
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UYepTek 3aTOTOBKH JO0KEH OBITH BBITIONHEH Y€TKO M aKKYpaTHO, KakK Ipa-
BHJIO, B MacmTaoe 1:1.

TexHndyeckue TpeOOBaHUS NOJDKHBI OBITh M3JI0OKEHBI HAa YEPTEKE B TEK-
CTOBOH (hopMe WIH yCITOBHBIMU N300paKCHHSIMH.

YepTek UCXOAHOW 3arOTOBKH, COACPIKAHHE TEXHUYCCKUX TPEOOBAHWNA U
MIOCTIEIOBATEIPHOCTh MX M3JI0KEHUS JTOJDKHBI OBITH OPOPMIICHBI C yUETOM Tpe-
6oBanuii coorBercTByrOmux 'OCTos [8].

HeoOxoaumo cTpeMHUThCsl K TOMY, 9YTOOBI (popma U pa3mepbl 3arOTOBKHU
ObUIH OMU3KUMH K (JopMe U pa3MepaM rOTOBOM JeTau, 4YTO YMEHbBIIAET TPY/I0-
€MKOCTh MEXaHWYECKOW O0O0pabOTKH, COKpalllaeT pacxoj METajlia, PexyIlero
WHCTPYMEHTA, JIEKTPOIHEPTUH U T.II.

2.2.12 Pazpabomka onepayuii mexHo102udeckozo npoyecca

Pa3paboTka TeXHOJIOTUYECKOro MpoIecca BXOIUT B KOMIUIEKC B3aMOCBSI-
3aHHBIX PabOT, MPEYCMOTPEHHBIX EMMHON crcTeMON TEXHOJIOTMYECKOW MOAro-
toBkHM mpousBojyicTBa (ECTIIII), n momkHa BBIMOIHSATHCS B MOJHOM COOTBET-
ctBuu ¢ TpedoBanusamu ['OCT 14.301-83 «OO0uue npaBuia pa3padOTKH TEXHO-
JIOTUYECKHX TIPOIIECCOBY.

[Tpu pa3paboTke TEXHOJIOTUYECKOTO TMpoIecca CIEeIyeT PYKOBOICTBO-
BaThCsI CICTYIOIIMMU TIPUHITATIAMH:

1 OOpabatThIBalOT MOBEPXHOCTH, KOTOpBIE SBISAIOTCS O0a30BBIMH IIPH
nanbHeunIen oopadboTke.

2 OO0pabaThIBalOT TOBEPXHOCTH, C KOTOPHIX CHUMAETCS HAMOOIIBIIHIA
CJIOM MeTaIa.

3 Bomonssaor 06paboTKy TeX MOBEPXHOCTEH, MPU CHATHH METauia C
KOTOPBIX B HAMMEHBIIICH CTEIEHN YMEHbIIIAETCS KECTKOCTh JCTAlIH.

4 TloBepxHOCTH, OMPENEISAIONINE TOYHOCTh B3AUMHOTO TOJIOXKEHHUS (CO-
OCHOCTb, IEPIEHANKYJIIPHOCTH U T.I1.), 00pabaThIBAIOT 32 OJIHY YCTAHOBKY.

5 Ilpu BBIOOpPE TEXHOJOTUYECKUX 0a3 CleAyeT CTPEMUTHCI K COBMEIIe-
HUIO UX C KOHCTPYKTOPCKMMHU M TPOBECTU HA HUX KaK MOXKHO OOJbIIE orepa-
1A, cOOJTI0/Iast MPUHITUIT TIOCTOSTHCTBA 0as3.

[Toce cocraBieHHMs MapIIpyTHOW TEXHOJOTHUH, pacyeTa MPUITYCKOB HA
MEXaHUYIECKYI0 00paboOTKy, ONMpeAeIICHUS MEXOTEPAMOHHBIX Pa3MEpPoOB U JI0-
ITyCKOB, BBITIOJHEHUS YEPTEKa 3aroTOBKH MOAPOOHO pa3pabaThIBaeTCs TEXHO-
JIOTUYECKHUHA TPOIIECC M3TOTOBJICHHS 3aJaHHOW JETalM W MPOBEPSICTCS TUIaH U
MPaBUILHOCTH IPUHATHS pereHuit. [Tocie pa3paboTKy TEXHOIOTHYECKOTO TIPO-
1ecca 00paboOTKH 3aJaHHOM JIeTau pa3padbaThIBAIOTCS €ro ONepallui.

KomriekTHOCTD 1 0OpMIIEHHE TEXHOJOTUUECKUX JOKYMEHTOB JIJIS pPas-
pabOTaHHBIX TEXIIPOIIECCOB (MapIIpyTHas KapTa, OMEpallMOHHAs KapTa, KapTa
ACKHU30B U JIp.) He0O0Xoaumo BeIMOMHATE corinacHo ['OCTam, ECT/I u pexomeH-
nanusMm [7, 8].

BrlimontHeHnE 3TOro paszenia peKOMEHIYETCSl B TaKOW IMOCIeI0BaTEILHO-
CTH:
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1 Onpenensiercs conepx’aHUe KaxJA0W Oomepaluy Mpoliecca — yCTaHaBIIU-
BAIOTCSl TEXHOJIOTMYECKUE M BCIIOMOTaTelbHbIE MEpexoibl, padoune Xolbl (MX
YHUCJIO YCTAHABJIMBAETCS B MPOIECCE HA3HAUCHUS] PEKUMOB pE3aHusl), OIpeje-
JSIFOTCS BCE TIPUEMbI, HEOOXO0IUMBbIE JJIS1 BHITTOJTHEHHUSI OIlepaIiu.

2 YcraHaBIMBaeTCsA MOCIEIOBATEIbHOCTh BBIMOJHEHUSI MEPEXO0JI0B, XO-
JIOB ¥ TIPUEMOB BCEX OMEpalluid, MPU STOM OJHOBPEMEHHO PELIAETCS BOIPOC O
COBMEIIICHUH TIEPEXOIOB.

3 Jlna xaxmoun omepamuu mporiecca cormacHo ['OCT 14.404-83 ycra-
HaBIIMBAETCSI KOHKPETHAsE MOJECIb MOTPEOHOTO 000pymoBaHus (MOJENTh CTaHKa
MOET OBITh M3MEHEHA TIOCIIC MPOBEACHUS TEXHOJOTHYECKOTO HOPMHUPOBAHUSA,
€CJIM HeJOCTATOYHBI MOIIHOCTb, TPOU3BOIUTEIIEHOCTD | T.1.) [6].

4 Bribuparorcs 00pabaTbIBaONEe W KOHTPOJbHBIE WHCTPYMEHTHI W3
HOMEHKJIATypbl CTaHJAAPTHU30BAHHBIX WM HOPMAIM30BAHHBIX, BBIICHSETCS TIO-
TPeOHOCTH B CIICIHANBHBIX HHCTpYyMeHTax [6, 30, 31].

5 BsrisicHsieTcss MOTPeOHOCTh B CIEIMANIBHBIX MPUCIIOCOOIEHUAX, YTOY-
HSIETCSl TIPUHIIMIT UX PAOOTHI, OMPEEIISIeTCS] BO3MOXKHOCTh MHOT'OJIETaIbHOM 00-
padotku [30, 31].

[Ipu BBIOOpE KOHKPETHON MOJIEIN OO0OpYHOBaHUS HEOOXOJUMO YUYUTHI-
BaTh CJIEAYIOIIME OCHOBHBIEC YCIOBHS:

a) pa3Mepbl paboueil 30HbI JAHHON MOJIETTU CTaHKa JIOJKHBI COOTBETCTBO-
BaTh ra0apUTHBIM pa3MepaM ACeTallu;

0) BbIOpaHHAas JAeTallb JOJKHA 00€CTIeYMBaTh JOCTHKEHUE 3aJJaHHON TOY-
HOCTH 00paOOTKH U IEPOXOBATOCTU MOBEPXHOCTEM;

B) MOIIHOCTH, KECTKOCTh U JAPYTHE TEXHOJOTHUYCCKUE XAPAKTCPHUCTHKHU
00opyI0oBaHUs JODKHBI 00ECIIeYMBATh BO3MOXKHOCTH HCIIOJIB30BAHMSI HAWBBI-
TOJTHEUIINX PEKUMOB 00pabOTKY;

') MPOU3BOUTEILHOCTh BHIOPAHHON MOJAENN 00OpYyIOBaHMS JOJKHA CO-
OTBETCTBOBATh 3aJJaHHOW IIPOrpaMMe BBIITYCKa JIETAJIEH;

1) cebecToMMOCTh 00pabOTKH JieTaliell Ha BHIOPAHHOW MOJEIU 000pY10-
BaHUA JI0JDKHA OBITh HaMMEHbIIeH. [1o BO3MOKHOCTH ClieyeT MPUMEHSTh CTaH-
KU C mporpamMmHbIM yrpasieauem (YITY) [6].

[TogpoOHoii pa3paborke momiexkar 10—15 omepanuii npomecca. Ha Bce
pa3paboTaHHbIEC OIMEpaIlMU COCTABJISAIOTCS OINEpalMOHHbIC KapThl (MOcie To-
CTpOoeHUs rpaduKka 3arpy3Kd U yTOUYHEHHUS TUTIA TTPOU3BOJICTBA).

2.2.13 Onpeodenenue pexcumos pe3anus u mexHu4ecKoe HOpMUPoOBaHue
onepayuu

Ha xaxmayro omepaiuio pa3pabOTaHHOTO TEXHOJOTUYECKOro IMporiecca
CTYJICHT JOJDKEH HA3HAYUTh PEXKUMBI OOpaOOTKU U OMPENEIHUTh MITYIHOS WU
MITYYHO-KAIBKYJISIITHOHHOE Bpemsi. [lapaMeTpsl pesknMa pe3aHusi BRIOUpaIoT Ta-
KM 00pa3oM, 4TOOBI IOCTHYh HAMOOJBINIEH MPOU3BOIUTEIHHOCTA TPYJa MPHU
HaWMEHbIIEeH ce0eCTOMMOCTH JAaHHOW TEXHOJIOTHYECKON omepanuu. ITH YCIIo-
BUS YIAE€TCS BBINIOJHUTH MPU PabOTe ¢ WHCTPYMEHTOM paIlMOHAILHONW KOH-
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CTPYKLHH, C MAKCHUMaJbHBIM HMCIOJIb30BAHHEM BCEX SKCIUIYyaTallMOHHBIX BO3-
MO>KHOCTEN CTaHKa, IPUCITIOCOOICHHUS.

AHaNUTUYECKUN pacyeT PeKUMOB PE3aHUS MO0 AIMIUPUUECKUM (PopMyriam
C y4€TOM BCEX IMOMPaBOYHBIX KOA(D(GUIIMEHTOB MPOU3BOJAT MO YKA3AHUIO Tpe-
noJaBaTelsl I YETBIPEX OIEpaluii, HalpuMep, Il TOYEHUs, CBEPJICHHUS,
nuidoBanus, U T.4. s oCcTambHBIX Onepanuil TEXHOJIOTHMYECKOro Mmpolecca
PEXKUMBI PE3aHUS YCTAHABIMBAIOT IO TAOJIUIIaM HOPMATHUBHBIX CIPABOYHUKOB
[23].

[Topsimok BeIOOpa peXKUMOB pe3aHus cienyrommi [6, 21, 22, 24, 25].

1. YTouHseTCS MapKka HHCTPYMEHTAIBHOTO MaTepUAIa.

2. B cooTBeTCTBMHU C YCTAaHOBJICHHBIM IPUITYCKOM Ha JaHHBIA IEPEXOI,
’KECTKOCTBIO JIETaJ M U YCIOBUSIMU pE3aHusl Ha3HauaeTcs riyOuHa pe3aHus t B
MM U YUCJIO XOI0B I .

Crnenyer Ha3Ha4YaTh MAKCUMAJIbHYIO TIIYOMHY pe3aHus Mpu oOecriedeHUH
3aJlaHHOM TOYHOCTH Ha orepanuio. B psge cinydaeB (mpu o6auMpke, YepHOBOM
00paboTKe WM HEXKECTKOW JETalli) CHATHE MPUITYCKa OCYIIECTBIISIETCS 3a JiBa
WJIM HECKOJIBKO pabOoUYrX XOOB.

3. YuuThiBas MIEPOXOBATOCTh 0OpabaTHIBAEMOI IMOBEPXHOCTU JECTaJIH,
BBIOMPAETCS] C TOMOIIBIO CIPABOYHBIX TaOMWIl BETUYMHA MOAauud S Mm/00
(MM/3y0).

Crnenyer OTMETUTD, YTO IPH OOJUPKE U YEPHOBOM 00paboTKe (pakTopamu
MpU BBIOOPE MOJAUM SIBIISIOTCA JKECTKOCTh U MPOYHOCTh TEXHOJOTUYECKOU CH-
CTEMBbI, MOIITHOCTh CTaHKa.

4. Ilo ycTaHOBIIEHHBIM BeMYUHAM t ¥ S 1711 JTaHHOTO MaTepuaia JeTajH,
PEXKYIIETO UHCTPYMEHTA U MPUHATOW BEIIMYMHBI CTOMKOCTU pe3lia 1 ¢ ydeTom
MOMPaBOYHBIX KOA(DPUIIMEHTOB MO CIPABOYHUKY PEKUMOB pe3aHUs ONpeess-
€TCsl CKOPOCTh pe3anus V.

5. Ilo HaiimeHHON CKOpPOCTH pe3aHusi V pacCuMTHIBAETCS 4acTOTa Bparle-
HUSA JIeTalii N , a 3aTeM 10 MacTopTy CTaHKa MOJ0MPAIOTCs OJvbKaiiiias mopayda
Y 4acTOTa BpalICHUS.

OOBIYHO B ACMIOPTHBIX JIAHHBIX CTAHKOB, MPUBOJIMMBIX B KaTajorax, yKa-
3BIBAIOTCSI TOJBKO MpPEAENbl MOJAa4 W MPENesibl 4acTOThl BpaIIEHUs, MO3TOMY
KOHKPETHBIN PsiJl MOJa4 UM Y4acTOT BPAIICHUS MOKHO ONPEEIUTh C TTOMOIIbIO
KO3 GULIMEHTOB T€OMETPUUYECKON MPOTPECCUM HOPMAIbHBIX PSIAOB MOJAY WIH
CTYIIEHEW 000pOTOB, HAIPUMED:

rae K — KoauuecTBO mojay (cTymneHneit 000poToB).
6 Ilo BeIOpaHHBIM YacTOTaM BpAIICHHS PACCUUTHIBACTCS JEHCTBUTEIh-
Hasi CKOPOCTb pPE3aHUs.
7 Hns nHambonee HAMPSDKEHHOTO IEpexojia MPOBEPSIETCS COOTBETCTBHE
NPUHATOTO pexkuma pe3anus (t, S, V) MOIIHOCTH 3JEKTPOABUTAaTE s cTaHKa [6].
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MOITHOCTh JIEKTPOJABUTATENS CTaHKa J0obkHA ObITh Ha 10—20% Ooblie
MOTPEOHOM MOIIIHOCTH.

[Tocne Ha3HavYeHUsT PEKUMOB 00paOOTKM IS pa3pabaThIBa€MbIX OIepa-
A TEXHOJIOTHYECKOTo Mpoliecca He0OX0AMMO pacCUUTaTh ITYYHOE BpeMs:

T m=T0+T6+T +T +7

w mex.006 ope.06 omo

rae 7, — OCHOBHOE BpEMSI, MUH,;

T, — BcrioMoOTraTeIbHOE BPEMSs, MUH;

T)ex.06— BPEMS Ha TEXHUYECKOE 0OCTYKMBaHHUE pab0Overo Mecra, MUH;

T',p: 06— BpPEMs Ha OPraHU3ALIMOHHOE O0CIYKMBaHHE PabOYero Mecra,
MHH;

1,0 — BpeMs Ha OTJIBIX W JIMYHBIC HaJIOOHOCTH, MUH;

Jlns ynporieHus mojac4yeTa HOpMbI IITYYHOTO BPEMEHU TPUMEHSIOT Clie-

Iyrouryto Gopmymy:

T =(T +T)-(1+2),
100

rae K — cymMMapHOE 4MCIIO MPOIEHTOB JIJIsl BCEX BHJIOB 3aTpaT Ha 00CIy-
’KMBaHue U OoTAbIX, K~6...12% .

BennunHa OCHOBHOTO MAIIMHHOTO BPEMEHHU PACCUUTBIBAECTCS ISl KAXK[0-
ro mepexojia Mo COOTBETCTBYIOMMM (popMyram JlaHHOTO Bujaa oOpaboTku. Be-
JUYMHA BCIIOMOTaTEIbHOIO BPEMEHH YCTAHABIMBAETCS TaKXKe I KaKIOro Ie-
pexona myTeM CyMMHUPOBAHHSI HOPMATUBHBIX 3aTpPaT BPEMEHU MO BCEM 3JIEMEH-
TaM omnepanui Wik NPUHUMAETCA YKPYITHEHHO HA ONEpalri0 B 3aBUCUMOCTHU OT
€e XapakTepa U CoJepKaHusl, THIa 000pyAOBaHMS, MACCHI M THIA JETAJIA U YU C-
Ja pabouyux XOJI0B. DTa BEJIWYMHA MPUBOAUTCS B TAOJMIAX CIPABOYHUKOB IO
TEXHUYECKOMY HOPMHPOBAHHUIO 0 BUaM 00paboTku [23].

B cepuiiHoM mpou3BOACTBE HEOOXOIUMO YUUTHIBATH MOJTOTOBUTEIBHO-
3aKIIFOUYNUTENIBHOE BpeMs 1;.,, paCCUMTBIBAEMOE HA MapTuro Aertaned N . Hopmy
BPEMEHHU Ha ONEPALMIO B YCIOBHIX CEPUIMHOTO MPOU3BOACTBA HA3BIBAIOT LUTYY-
HO-KaJIbKYJISIITUOHHON HOPMOM BPEMEHHU U ONPEAEIISIOT 1Mo (popmyie:

T =T +T”—‘3’

wm—K wm n

Pasmep mapTum geraneii MOXKHO OPHEHTHPOBOYHO OIPEIEIHUTh TI0 CIICTY-
fotet popmye:

— zTn—3
o> T,.,

n
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rac ZTn—s’ — CYMMapHO€ NOATrOTOBUTCIBbHO-3aKIIOYHUTCIIBHOC BPEMS Ha

BCC OII€pal TCXHOJIOTMYCCKOr'o rnmpouecca, MUH,
szm — CYMMApPHOC IITYYHOC BpCM:A HA U3TOTOBJICHHUC ACTAJIN, MUH |

a — KO3 PUIMEHT TOMyCTUMBIX TOTEPh BPEMEHU Ha MEpeHanaaKky 000-
pynosanus, a = 0,03...0,1.

Pazmep maptuum netaneil TOMKEH OBITh KpaTHBIM TOJOBOM MpOTpaMme
BBIITYCKa, OH HE JIOJDKEH OBITh MEHbIIIE CMEHHOM BBIPAOOTKU JeTaICH.

DeMeHThl peXMMOB 0O0pabOTKU M Pe3yNbTaThl pacyera IITYYHOTO Bpe-
MEHM JJIsl KaKI0W OTlepaly 3alMChIBAIOTCS B ONIEpAIlIOHHBIC KapPTHI.

2.2.14 Pazpabomka mexHo102uecCKux Kapm Haa1a0oK Ha
mexHo102uYecKue onepayuu

[Ipu pa3paboTKe TEXHOJOTMYECKOM TOKYMEHTallUd Ha MPOECKTHUPYEMBbI
TEXHOJOTUYECKUH MPOIECC; B 3aBUCUMOCTU OT CJIOKHOCTH OIEpPALHil, CTYAEHT
pa3pabaThIBacT HECKOJBKO TEXHOJOTUYECKUX KapT HaJaJ0K U PacueTHO-TEXHO-
noruyeckyto kapTy (PTK). Pacuetno-texnonoruueckue xaptol (PTK) paspada-
THIBAIOTCS Mpu 00paboTke Ha cTanke ¢ YITY.

TexHonornyeckas kKapTa-HajiaJka IpeacTaBiseT co0oil cxemy o0paboTKu
3aroTOBKU Ha JAHHOW OMepaluu, 3aKperyIeHHYI0 B MPUCIOCOOTICHUH, a TaKXKe
PEXKYIIUN U BCIIOMOTATEIbHBIN MHCTpyMEHTHI. Ha kapTe 00s13aTebHO TOKHBI
OBITh TOKa3aHbl YCTAHOBOYHBIE W 3a)KMMHBIC 3JIEMEHTHI MPHUCIOCOOJCHUIN B
TOYHOM COOTBETCTBUU C JCHCTBUTEIHLHBIMU YCIOBUSIMHU Oa3UPOBAHUS U 3aKPEII-
JIEHUsI JIeTalld Ha JaHHOUW omepanuu. Pexyine HHCTPYMEHThI MOKa3bIBAIOTCS B
paboyeM MOJIOKEHUU B KOHIIE paboydero XoAa W MO CBOEMY BHEIIHEMY BHIY
JOJDKHBI COOTBETCTBOBATh NMPUMEHSEMBIM HOPMAJIU30BAHHBIM KOHCTPYKIIHSM.
Ecnu HeoOxoamMo, MITPUXOBOM JTUHUEH MOKA3bIBAIOT U MCXOAHOE IMOJIOKEHUE
uHCTpyMeHTa. Ecnu npu o0paboTke MPUMEHSIOT MOCIE0BATEIbBHO HECKOJIBKO
WHCTPYMEHTOB, TO OJWH M3 HUX TOKAa3bIBAIOT B KOHEYHOM IIOJIOKEHUU, a
OCTaJIbHBIE — PSAZIOM B TIOCJIEIOBATEILHOCTH BBITTOTHEHHS TIEpex0a0B. CIIOXKHBIHM
WHCTPYMEHT HE CJIeIyeT BHIYEPUYUBATH MOTHOCTHIO, JOCTATOYHO, HAIPUMED, TTO-
Ka3aTh radapuThl U Gopmy (pe3bl, ABa-TpH 3y0a U crocod ux kperuienus [3, 8].

Heo6xoaumo nmokasarh HajgaJ04YHbIE U ONEPAIIMOHHBIE pa3MePhI C JIOIyC-
KaMmH, TOJIydaeMble Ha JIAHHOW OIepaluu; IIepOXOBATOCTh 00padaThIBaeMbIX
MMOBEPXHOCTEHN; TPACKTOPUIO JBUKEHUS TMOJA4YHU, PEXKYIIEro MHCTPYMEHTA WIH
3aroTOoBKU B mpouecce 00padboTku. OOpabaTbiBaeMble MTOBEPXHOCTH MOKa3bIBa-
I0TCS IMHUSIMU B 2-3 pasa TOJIEe, YeM OCTaJbHbIe JUHUM KapThl Hanaaku. Tpa-
€KTOPHUH JIBHXKEHHI 0003HAYAIOT CTPEJIKAMH.

DCKU3 HaNAJKU CleAyeT JaBaTh B OJHOM WJIM JBYX HamOoliee XapakTep-
HbIX Tpoekiusx. [Ipu MHOTONEepexoaHoM 00pabOTKe Ha PEBOJIBBEPHBIX WIIH
MHOTOIITUHCIBHBIX CTAaHKaX ACKU3bI HATAJKHU BBIIOTHIIOTCS JJII BCEX Tepe-
XOJIOB, TIPH 3TOM YCTAaHOBOYHBIE M 32)KUMHBIE JIEMEHTHI U300Pa’Kat0TCs TOJIBKO
Ha TIepBOM Iepexojie 00pabOTKH, €Clu B MPOLECCE BBHIOJIHEHUS ONepaliuu 3a-
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rOTOBKa HE IepeyCTaHaBINBACTC.

Ha xaprax Hanagok IpUBOAATCS pe3yJIbTaThl pacueTa 3JIEMEHTOB peXuMa
00pabOTKH U HOPM BPEMEHH, JJaHHbIE O IPUMEHIEMOM HHCTPYMEHTE U IPUCIIO-
COOJIEHHSIX; YCIIOBHO MOKA3bIBAIOTCS pabouue yrnopsl U HAIIPABJIEHNS OCHOBHBIX
nBwkeHn. Ha kapTax Takke MOryT OBITh NPUBEIEHBI O0COObIE TEXHUYECKUE
TpeOOBaHMs K TOYHOCTH JIAHHOM ONEpalyy.

[Tpu pa3zpaboTke KapT HaJlaJOK Ha arperaTHbIe CTAHKU HEOOXOAMMO MOKa-
3aTh CXEMY PaCIOJIOKEHUS! CHUJIOBBIX TOJIOBOK M 3CKU3bl 00pa0OTKM JeTanu Ha
KaXJ10U IMO3ULUN.

Jlist crankoB ¢ UIIY pa3pabaThIBatOTCs pacueTHO-TEXHOJOTMYECKHE Kap-
Tl Hasagok. PTK pa3pabarpiBatoTcsi HA OCHOBAaHUU OTEPAIIMOHHOM KapThl, CXe-
MBI JIBIKEHUSI HTHCTPYMEHTOB, KapThl HAJAJAKU M COACPKUT MPOEKT 00pabOTKH
netanu Ha cranke ¢ UIIY B Buae rpaduueckoro n3o0paxkxeHus TPACKTOPHH Tie-
pEMEIIEHUSI UHCTPYMEHTA ¢ HEOOXOJUMBIMU JaHHBIMHU.

JleTasb BEIYEPUYMBAETCA B IPSIMOYTOJIBHOM CHCTEME KOOPJMHAT CTaHKA, C
yKa3aHUEM BCEX MapaMeTpoB, HEOOXOOUMBIX il mporpammupoBanus. B PTK
BHOCHUTCS cienyromas nHpopmanus: MOAeNb CTaHKa, TUll cucteMsl 1Y, HoMep
IporpaMMbl; HOMEp 0a30BOM U OMOPHOW TOUKH, JUMOO MpUpAIlEHUEe U UMITYJIb-
Chl; I10/1a4a, YaCTOTA BPAILCHHs U HAIIPABIICHUE BPAILCHUS IIIMUHACIS I KaX-
JIOT0 y4acTKa MepeMeIIeHUs] THCTPYMEHTa; HOMEP KOPPEKTOpa C YKa3aHUEM OCH
MepPEeMEIICHHS ; TEXHOJIOTHYSCKUEe KoMaH bl [3, 4, 5, 8].

Dcku3bl 00pab0TKH Ha KapTax Hananok u PTK BeimonHsAOTCS B Mpou3-
BOJILHOM MacITabe, HO ¢ COOJIIOJIEHUEM pa3MEPHBIX MPOMOPIIUIA.

2.2.15 Texnuko-3xonomuueckoe 060CHO6aHUE BapUAHMA
MEexXHO102UYeCK020 npoyecca

OCHOBHBIMH OIICHKaMHU 3KOHOMHUYECKOH 3(h(PEeKTUBHOCTH Tpoliecca siBisi-
eTCH:

1) TexHomornyeckast ce0ecTOMMOCTh OTlepalluy;

2) CpOKH OKYa€MOCTH KalUTaJIbHbIX BIOKECHHUII;

3) mpOU3BOAUTENILHOCTD TPY/A.

TexHUKO-3KOHOMUYECKOEe 00OCHOBAaHUE OTPaHUYMBAETCS pacueTaMu OJ-
HOI onepauuy MPOEKTHOTO TEXHOJOTMYECKOIro MpOIEcca U CPaBHEHUEM €€ C
CYILLECTBYIOIIEH 0a30BOM TEXHOJOTMEH, pACCUMTAHHON MO TEM € HOPMAaTHB-
HBIM MaTepuaaM.

B mpouecce pa3paboTKu TEXHOJOTHYECKOTO Mpoliecca CTYACHT 00s3aH
o0ecreynTh NoJydeHne HeoOXOAUMBIX CBOMCTB JeTanu ((hopmy, TOUHOCTh pas-
MEpOB, IIEPOXOBATOCTh MOBEPXHOCTEH U T.N.) IPU MUHUMAJIBHON ce0eCTOMMO-
CTH 00pabOTKH JTeTaIH.

N3 00nbIIOr0 KOJIMYECTBA BO3MOXHBIX BAPUAHTOB TEXHOJIOTUYECKUX
omepanuii HeoOXOAMMO BHIOPATh ONTHUMAJILHBINA BapHaHT, TAaKOW, KOTOPBIA ObI
OTBEYAJI 3aJaHHBIM YCJIOBHUAM Ipou3BojAcTBa. Onepauus 1 3KOHOMHUYECKOIO
00OCHOBaHHUsI BBIOMpAETCS MO COTTIACOBAHMIO C PYKOBOJUTENEM MPOEKTA.
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2.2.15.1 Texnonocuueckasn cebecmoumocms

[Tpu cpaBHEHUH TEXHOJIOTHYECKHUX CCOECTOMMOCTEH YIUTHIBAIOTCS HE BCE
pacxo/ bl IPOU3BOCTBA HA BBIIIOJHECHUE TaHHOM ONEPalliH, a TOJIbKO T€ U3 HHX,
KOTOPBIC 3aMEHSIOTCS MPH MEepPeXoje OT OJAHOI0 BapraHTa 00pabOTKU K APYro-
My. IlenmecooOpa3HO yUHUTHIBaTh TOJIBKO TJIABHBIC PACcXOJIbl, KOTOPHIC 3aBUCST OT
TEXHOJIOTHYECKHX MPOIIECCOB, @ BTOPOCTEIIEHHBIMH PACXOaMH JIJIS YIIPOIICHUS
pacdeToB MOXHO ITpeHeOperath [6].

TexHomorndeckast ce0eCTOMMOCTb.

C,=C,+C,+C.+C,,

rae C, — 3apruiaTa MPOU3BOJCTBEHHBIX PaOOYMX TP BBHINOJIHEHUH JTaH-
HOW omeparnuu (OCHOBHASI M JOTMOJHUTENIbHAS C OTYUCICHUSMHU Ha COIICTPAXO-
BaHMUE);
C, — DKCIUTyaTaIllMOHHBIC PACcXOJbl Ha COACpXKaHWsS OOOPYIAOBaHUA U

2
OCHAILIEHHUSI, KOTOPbIE€ TPUXOAATCS Ha BBINOJHEHUE JAaHHOW ONEpALINH;
C. — pacxomsl Ha COAEPXKaHUs MPOU3BOJCTBEHHOTO MMOMEIICHHUS, KOTO-
pBI€ IPUXOIATCS HA BBIIIOJIHEHUE JAHHOM Ollepanuy;
C,, — IpyTHU€ LEXOBBIE PACXOIBI.

[Ipumep pacuera TEXHOJOTHMUECKON CEe0ECTOMMOCTH C TMOMOIIBIO MPO-
rpammbl Microsoft Office Excel mpuBenen B Tabnuiie E. 1.
Cocrapistonme TEXHOJOTHUECKON ce0eCTOMMOCTH METOIOM IIPSIMOTO
CYeTa paCCUUTHIBAIOTCS B TAKOM MOCIIEI0BATEILHOCTH.
3apnaama npouzeo0cmeeHHvix pabouux npu bINOJIHEHUU OAHHOL ONepayuu.

C — twmIlthon

’ 60

rae 1, — HOpMa BpeMeHHU Ha omepaiuio (sl CCpUIHOTO M eAUHUYHOTO

THNA MPOU3BOJCTBA ATO IITYYHO-KAJbKYJSLIMOHHOE BpEMs, JJIsI MAaCCOBOTO —
HITYYHOE BpPEMsl Ollepaluu), MUH;

|, — qacoBast craBka paGodero, npuHsTAs IO TAPU(HOI CETKE, TPH./;
K

U OTYHUCJIICHHUC Ha COOHUAJIBHOC CTPAXOBAHUC, K

oon — KOIDPUIIMEHT, KOTOPBIA YUUTHIBACT JOMOJHUTEIBHYIO 3apIliaTy
=1,2-15.

OKcnayamayuoHusle 3ampamol Ha cOO0epxcanue obopy0o8aHus u OCHA-
WeHU

oon

C,=C,+C,,+C

OCH !
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rae C, — pacxopl Ha aMOPTH3AIKIO 00OPYI0BAHNS;
C,, — 3aTparbl Ha AJIEKTPOIHEPIHI0, KOTOPAsl UCMOIb3yeTCs sl paboThl

CTaHKa IPYU BBINOJIHEHUH JaHHOU Ollepaluy;
C,. — Pacxonbl Ha TEXHOJIOTMYECKOE OCHAILIEHHE.

3ampamel na amopmu3zayuro 060py008aHUSL.

_ a‘l[0677

® 100N’

r7ie @ — HOpMa aMOPTHU3AIMOHHBIX OTYMCIICHUH B rporieHTax (a =7—-20%);
L] ; — 6anancoBasi CTOUMOCTH 000PY/IOBaHMS, TPH.;

1] — cpeanuii K03 HULIMEHT 3arpy3Ku 000pyA0BaHUS;

N, — rogoBas mporpamma 3amycka JeTajiei, miT.
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rae C,, — pacxo/bl Ha COAEpP KaHUE MIPUCIOCOOICHU;
C,, — Pacxoipl Ha PeXYIINI HHCTPYMEHT U MaJIOLCHHBIH HHBEHTAPb.
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rne L, — nena ncnosnb3yeMbIx IpUCIOCOOIEHHUH, TPH.;

T, —sKCIuTyaTallMOHHBIA CPOK MCIOJIb30BaHUS MPUCTIOCOOJICHUIH, JIET.
3ampamul Ha pexrcywuil UHCMpPYMeHm U MAlOYeHHbIU UHEEHMADY !

o (W DK, 1
P T 60T, |’

pu

rae [, — leHa pexynero MHCTpyMEHTa, IPH.;
Il — pacxoasl Ha TepeTauyMBaHue 3a BeCh CPOK Hcnojib3oBanus (25-40%
OT CTOMMOCTH PEXYIIIETO HHCTPYMEHTA), TPH.;

T pu — CTOMKOCTB PEXKYILET0 HHCTPYMCHTA, MHH;

K, — x03(ppH1MEeHT MAaIIMHHOTO BPEMEHU;
1], — 1eHa MaJOLEHHOIO NHBEHTAPS, I'PH.;
H — ko> puLEEHT, KOTOPHIH YIUTBIBAET CTOUMOCTH PEMOHTA HHBEHTAPIO

3a Bech CpokK ucnonb3opanus A =1,1-14;
T, — CPOK HCIIOJIb30BaHHsl HHBEHTAPS [0 HOIHOM HENPUIOJHOCTH, JIET.

M

rac tM — MAIIMHHOC BPEMA, MHUH.,

tg — BCIIOMOI'aTCJIIbHOC BPCMA, MHUH.
3ampambz HA codepofcanue I’lpOM380()CI7’l8€HHOZO nOMeujeHusl .

¢, =T,

2

rae S TLIOIIA (b IOMEIICHHS, HA KOTOPOl BHIMOTHSAETCS OMICPALIAS, M~
L] . — romoBbIe pacxoabl Ha COJCPKAHNE 1M° IIOIAAH TOMEIICHHS.
pyaue yexoevie 3ampamuol
Jlpyrue 1mexoBbie pacxoabl — PacXo/ibl, KOTOPhIE HE MOTYT OBITh PacCUu-
TaHbl IPSMBIM METOJOM, a UMEHHO: 3apiuiara TP, BcmomorarensHOro nepco-
Hajla, Y4eHUKOB CTAHOYHUKOB U T.II. DTU PACXO/Ibl PACCUUTHIBAIOTCS MPOMOPIIU-
OHAJIBHO 3apIjIaTe OCHOBHBIX PabovuX:

C,=C,K,,

rie K, — xo3duuumeHT, yduTHIBAIOIIMN JpyrHe LEXOBBIE PACXOJbI
K,=15.
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2.2.15.2 Cpok okynaemocmu KanumaibHblX 6/10HCEHUL

]_IJ'ISI CCpHﬁHOI‘O IMPpOU3BOACTBA HCO6XOIII/IMO YUYUTBIBATb TOJIBKO TY 4Y4CTb
KallUTAJIBHBIX 3aTpaT, KOTOPasaA OTHOCUTCA K U3IOTOBJICHUIO I[EIHHOfI JeTalu.

T = ll06np77np _U066a3776a3
. (Cmex(6a3) -C

mex (npoekm.)) N 2

2.2.15.3 IlpouszsooumenvrHocms mpyoa
[Tpon3BOANTENBHOCT TPY/IA OIICHUBACTCS IO CHIDKCHHUIO TPYAOEMKOCTH

O6pa6OTKI/I CpaBHHUBAIOIIKUX BAPHUAHTOB OIICpAlIHH.
HpOHCHT CHMXCHUS TPYAOCMKOCTH.

t —t
5= wm(6as.) wm(npoexm.) .100

wm(6as.)
Poct npousBomutenbHOCTH TpyAa, %0:

1005
100-5°

2.2.16 Ilpoexmupoeanue cmano4YHbIX RPUCNOCODICHUTL

Heo6Xx0oauMo BBIMONHUTE aHAINW3 MPUMEHCHHS CYIICCTBYIOIIMX CTaHOY-
HBIX MPHUCTIOCOOICHUN Ha KaxXoil onepauun. HeoOxoaumo ornpeaenuTs, Ha Ka-
KHX OIEpanusix CIeAyeT 3aMEHUTh IPUCIOCOOIEHUs IPYTHMH IPUCIIOCOOIEHN-
sMHU (CTaHIAPTHBIMK), a Ha KaKKe ONepaluyd HEOOXOIUMO CIIPOSKTHPOBATH HO-
Boie npucrnocoosnenus [30, 31]. AHanu3 1enecoodpa3Ho 3aHECTH B TAOJUILY, B
KOTOPO# YKa3bIBAIOTCS: HOMEP M HaMMEHOBAaHHE OIEpalliy, CXeMa WM Ha3Ba-
HHE CYIIECTBYIOIIETO MPUCITOCOOICHHS, KPUTUICCKHUI aHAITU3 U MTPEIIOKCHHS.

Koncrpynposanue npucnocodnenunii [27-29, 32-37, 41] ciaenyer Hayu-
HaTh C (OPMYJIMPOBKH TEXHHUYECKOTO 3aJaHUs, JUIS BBITOJHCHHS KOTOPOTO
MPOCKTUPYETCS JAaHHAS KOHCTPYKIIMS, ¥ OCHOBHBIX 3KCILTyaTaIl[HOHHBIX TPeOO-
BaHHM, KOTOPHIM OHA JOJKHA yIOBIETBOPATEH. ClleyeT yUYUTHIBATh TO, YTO CTa-
HOYHOE MPHUCIIOCOOICHHE TPOSKTUPYETCS IS Kilacca AeTajaei, OJHON M3 KOTO-
PBIX €CTh JETaab-IIPEACTABUTEIb. [109TOMY CIPOEKTHPOBAHHOE MPHCIIOCOOIIE-
HHE JOKHO 00eCIeYrBaTh YCTAHOBKY C HEOOXOAMMOM TOYHOCTBHIO BCEX JETa-
el TaHHOTO Kiacca M3 3aJaHHoro y3ia. Ilociie 3Toro okoH4YareapHo (HopMyiu-
pyeTCsl OCHOBHAS HJIEs M BRIOMPAETCs IPUHIUITMAIBHAS CXeMa KOHCTPYKIIUH.
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[Ipu BBIOOpE NPUHIMNHAIBHONW CXEMbI MPUCIOCOOJIEHUN HEOOXOAUMO
YUUTHIBATH:

- KOHCTPYKTUBHBIE OCOOCHHOCTH 00OpYA0BAHMUS, ISl KOTOPOT'O MPOEKTH-
pyeTcsi mpucrnocoOiieHne, U YCJIOBHUSL €ro paboThl MPU BHINOJHEHUU JAHHOM
oriepalruy (BEIOMPAIOTCS U3 MaclopTa CTaHKa);

- TEXHUYECKUE TPEOOBAHUS OTHOCUTENIbHO 0a3MpOBAHMS W 3aKpEILICHUS
aetanu (BbIOMpAIOTCS M3 4epTexa JeTaTu-TPEJCTaBUTENs W APYTUX JeTayeld
3TOrO KJjacca);

- MAaKCUMAaJIbHYIO MEXaHU3AIIMIO MTPUCTIOCOOIICHHUS,

- obecrieyeHre HeoOX0IUMMOM TOUHOCTH 00PaOOTKU MM COOPKU;

- olecrieyeHre MUHUMAJIbHBIX PAcCXOJ0B BCIIOMOTATEIBHOTO BPEMEHU
TP BBINOJHEHUU ONEPALINH;

- obecrnieueHue HamOOJbIIEH NPOU3BOAUTEIHHOCTH NpPH HAMMEHbIIECH
CJIO)KHOCTH M CTOUMOCTH TPUCIIOCOOTICHUS;

- MaKCHUMaJbHOE HCIIOJIb30BAaHME HOPMAIM30BAHHBIX Y3JIOB U JI€Tajlei B
KOHCTPYKLHUHU HIPUCIIOCOOJICHNUS;

- BO3MOYKHOCTb CKOpOW MEpeHaNafKu MPUCIIOCOOIeHUs Il 00paboTKU
NOJI0OHBIX JeTaeH.

[IpoexkTupoBanue npucnocoOIeHUH 0OBIYHO MPOBOJUTCS B JABa dTana:

- pa3palaTbIBaeTCs NPUHLMIHAIIbHAS CXeMa 0a3upOBaHUS U 3aKPEIICHUS
JeTalu;

- KOHCTPYKTHMBHO O(QOPMIIIOTCS 3JIEMEHTHI MPUCIIOCOOJIEHU U €ro 00-
1jasi KOMIIOHOBKA.

B ycnoBusix mpou3BOACTBa MEPBBINA 3TAIl BBHITOJHIETCS TEXHOJIOTOM IPH
pa3pabOTKe TEXHOJOTHMYECKOr0 MPoliecca U3rOTOBIICHUS JAETaId, 4 BTOPOU KOH-
CTPYKTOPOM M3 OCHAILIEHHSI OTJIeJa TIaBHOTO TEXHOJIOTa. B ycnoBusix KypcoBo-
ro MPOEKTUPOBAHUS 3aJaHusl O0OMX 3TAlOB CaMOCTOSITENIbHO PELIAOTCS CTY-
JCHTAMHU.

MeTtoauka NMpoOeKTUPOBAHMSA TPUCIIOCOOJIEHUN 3aKIIIOYaeTCsl B CIENy-
FOLLIEM:

1) ompenensoT TUIl U pa3Mep YCTAHOBOUHBIX 3JIEMEHTOB, MaKCUMaIbHOE
KOJIMYECTBO, B3aUMHOE PACIIOJIOKEHUE M PACCUUTHIBAIOT YCTAHOBKHU, KOTOPBIE
COCTABJISIIOT MOTPEIIHOCTH (C YYETOM CXeMbl 0a3upOBaHMs, TOUHOCTH U IIEPO-
XOBAaTOCTU 0a30BbIX MOBEPXHOCTEN);

2) ucxoAds U3 3aJJaHHON MPOU3BOAUTEIBLHOCTH ONEpPALMU, TUIIA TPOU3BO/I-
CTBa, TOYHOCTU HM3TOTOBJICHUS 3arOTOBKM M KOHCTPYKTHUBHBIX OCOOEHHOCTEH,
onpenenstor cucremy npucnocoonenus (YBII, YHII, CHII, CPII, HCII) u ero
T (0OTHO- WJIK MHOTOMECTHOE, OJTHO- MJIM MHOTOMO3ULIMOHHOE);

3) o BHEIIHUM CHJIaM, KOTOpPbIE ACHCTBYIOT Ha 3arOTOBKY, U BIOPAHHBIM
CXeMaM yCTaHOBKH COCTABJIIETCS CXEMa JCHCTBUS CHJI Ha JIeTallb, BbIOUpaeTCs
MECTO, MPWIOKEHUE W HANPABICHUE CHWJIbl 3aKPEIUVIEHUS, PACCUUTHIBAECTCS €€
BeJIMYMHA. PaccunThIBaeTCs MOTPEIIHOCTD 3aKPEIICHUS;

4) 3Has cuily 3aKpEIUICHUs M KOJIMYECTBO MECT €€ NMPUIIOKEHUs, BIOupa-
0T TUI 32KUMHOTO MEXaHW3Ma, PaCCUUTHIBAIOT €r0 OCHOBHBIE MapaMETphbl U
BEITMYMHY HEOOXOUMOM HaYaIbHOM CHIIBI PUBO/IA;
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5) no cuiie Ha MPUBOJIE U BPEMEHU Ha 3aKPCIUICHHE U OTKPEIJICHUE JieTa-
T BBIOMPAIOT TUIl CUJIOBOTO MPHUBOJIA, PACCUUTHIBAIOT €r0 pa3MEpPbl U MO HOP-
MaJIsiM U CTaHAapTaM BBIOMPAIOT UX pa3Mephl;

6) yCTaHaBJIMBAIOT TUI M pa3Mepbl JIEMEHTOB JJisi ONPEEICHUs MOJI0-
YKEHHUS U HAIIPaBJICHUS PEKYIIErO0 NHCTPYMEHTA,

7) BBIOMPAIOT BCIIOMOTATENbHBIE YCTPOIMCTBA, ONMPEACISIIOT UX KOHCTPYK-
LIMI0, Pa3MEPBbI, PACIIOIOKEHUE;

8) pa3pabaTbIBatOT OOIIHI BUI MPUCITOCOOJICHUS U OTPEIEISIIOT TOYHOCTh
€r0 UCIIOJIHUTEIIbHBIX Pa3MEPOB;

9) paccuMTBIBAIOT HA MPOYHOCTh HAMOOJIEE HArPYKEHHBIE JIEMEHTHI MPU-
CIIOCOOJIEHUIA.

10) pa3pabaTbiBaeTCs TEXHUYECKOE OMMCAHNE, KOTOPOE BKIIFOYAET:

- Ha3HAY€HUE CTAHOYHOT'O MPHUCIIOCOOJIEHUS, a TAKKE COCTAB BaXKHEHIINX
Y3JIOB U JICTAJIEH;

- OIMCAHUE KOHCTPYKLUU CTAHOYHOI'O IPUCTIOCOOICHHUSL:

- ONMCAHNE MPUHIINIA JEHCTBHS CTAHOUYHOTO MPUCIIOCOOJICHNUS;

11) pa3zpabaThIBatoTCsl U PaCCUUTHIBAIOTCA TEXHUYECKUE XAPAKTEPUCTUKU
U TEXHUYECKHE TPeOOBaHUS.

K Ba)XHEMIINM TEXHUYECKUM XapaKTEPUCTUKAM OTHOCATCS:

- IMaIa3oH rabapuTHBIX pa3MEpPOB YCTaHABIMBAEMON 3aTOTOBKH;

- BEJINYMHA CUJIbI 3aKPETICHNUS;

- TOYHOCTh YCTAaHOBKHU 3arOTOBKU;

- BEJIMYMHA NIEPEMEILEHUSI pa0OUMX OPraHOB IPH 3aKPEIJIEHUH 3arOTOBKH;

- MapaMeTpbl SHEPTUU, TOJABOUMOM K TPUBOAY IPUCIOCOOIECHHUS;

- HCTIOJTHEHUE CTAHOYHOT'O IPUCTIOCOOIICHUS.

K BaXxHEHIIMM TEXHUYECKUM TPEOOBAHUSAM OTHOCSATCS:

- pacyeTHbIE MapaMeTpbl TOYHOCTH PACIOJIOKEHHS Pa3HBIX IMOBEPXHO-
CTEH, KOTOPBIE ONPEAEISIOT IMOJI0KEHNUE 3arOTOBKH;

- pacyeTHbIE MapaMeTPbl TOYHOCTH IEPEMEUIEHUS Pa3IMYHBbIX AeTaleh
IPUCTIOCOOJICHNUS,;

- pacueTHbIE MapaMeTpbl IPU UCIIBITAHUN PUCTIOCOOJICHNUS;

- MapKUpPOBKa MPUCIOCOOICHUS;

- IEPUOIMYHOCTh CMa3bIBAHUS Y3JIOB;

- KOHCEpPBHpPOBAHHWE W TPAHCHOPTUPOBKA MPHUCIOCOOIEHUs (B Ciiyyae
HEOOXOIUMOCTH).

B cnyyae HE0OXOIMMOCTH PACCUMTHIBAIOT HKOHOMHUYECKYIO 3(P(HEKTHB-
HOCTh pa3pabOTaHHOW KOHCTPYKIUU MPUCTIOCOOICHHUS.

[Tocne BbIMOJIHEHUS HEOOXOJUMBIX PAacue€TOB HAYMHAIOT BBIMOJIHSITH 00-
IIUH BUJ MPUCTIOCOOJIEHUS, KOTOPBIA pa3padaThIBAIOT METOJIOM IOCJIEI0Ba-
TEIBHOTO BBIUEPUMBAHUS OTIIEIBHBIX €0 3JIEMEHTOB B ONPEAECICHHOM MOPSAKE:

- BBIMOJHSIOT YepTexk oOpabaThiBaeMOM JIeTalu B TpeX MPOEKIUAX (pexe
B JIBYyX) Ha HEOOXOAMMOM PACCTOSTHUM OJUH OT JAPYTOro ¢ TeM, YTOObI TOMECTHU-
JIUCh MPOEKIUH MPUCTIOCOOTIEHUI;

- HaHOCST Ha YepTEeX 3JIEMEHTbl MPUCIIOCOOTICHUS ISl HANIPaBJICHUS UH-
CTPYMEHTA;
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- BBIYEPUYMBAIOT YCTAHOBOYHBIE JIEMEHTHI MPUCIOCOOJIEHUSI TaK, YTOOBI
0a30BbI€ MOBEPXHOCTH JIETATIN CONPUKACAINUCH C HUMU;

- BBIYEPUMBAIOT 32)KUMHbBIE MEXAHU3MBbI U IIPUBO/IBI;

- HAHOCSIT BCIIOMOTaTeNbHbIE YCTPOMCTBA U JIETaJIH;

- KOHCTPYKTHUBHO O(OPMIIIOT KOPITYC MPUCIOCOOJICHHS C YYETOM YI00-
HOTO pa3MEIICHHS JIEMEHTOB;

- odopMIsIOT YyepTex mpucrnocodnenus. [IpocraBnsior pasMepsl U J0-
MYCKH, COCTaBISIOT CleNU(UKALNIO JeTajeil ¢ yKa3aHHeM Marepuania, TepMo-
00paboTKM, CTAaHAAPTOB M HOpMaJieH. YKa3bIBAIOT TEXHUUYECKHE TPEOOBAHUS K
cOOpKe MPUCTIOCOOICHUI U OCHOBHBIE XapaKTEPUCTHKHU MPUCIIOCOONIEHUS (TIpU
HEOOXOIUMOCTH).

Ha o6meM Buae npucnocoOsieHHs! TOIKHBI ObITh MPOCTABJICHBI CIIECIYIO-
II1E pa3MEpBL:

1 YcraHnoBoYHBIE pa3Mephl:

- pa3Mepbl, TOYHOCTh KOTOPBIX BJIMSET Ha MOTPEHIHOCTh pa3MepOB 00pa-
OaTbIBaeMoOM JeTanu;

- pa3Mepbl COEIMHEHUS UM MOHTaXKHbIE 3a30pbl, KOTOpPBIE ONPEIECISIOT
PacroJIOKEHUE U YCIOBUS pabOThI OTAEIBHBIX MEXaHU3MOB.

2 TlpucoeuHUTENbHBIE pa3MEpBhL:

- pa3Mephl, KOTOPBIE OMPEAEIIAIOT TOYHOCTh YCTAHOBKU MPUCIIOCOOIEHUS
Ha METaJUIOPEKYIINX CTaHKaX;

- pa3Mepbl, KOTOpbIE OINPEAENSIIOT TOYHOCTh YCTAHOBKM 3aroTOBKHU Ha
MPUCIIOCOOJICHHE.

3 'aGapuTHBIE U CIPABOYHBIE PA3MEPHI.

COopouHbIe YepTEKN TPUCTIOCOOIEHHUI OOBIYHO BBITOJIHSIOT B MaciTade
1:1 (3a uckiIrOUeHHEM MPUCTIOCOOJIEHUI 111 KPYIHBIX U MENKUX AeTanen). OHu
JOJKHBI COJIEPKaTh JOCTATOUHOE KOJIMYECTBO BUIOB, Pa3pe30B, KOTOPbIE HE0O-
XOJUMBI JIJIS1 TOJIHOTO MOHUMAaHMsI KOHCTPYKLHMU MPOEKTUPYEMOTO MPUCIIOCO0-
JICHUS U Jal0T MPEACTaBIECHUE O PACIIOJIOKEHUN U B3aUMHOM CBSI3U COCTaBHBIX
qyacTel, KOTOpble COEOUHSIOTCSA MO0 JAaHHOMY YepTexy M OOeCredrBarOT BO3-
MOKHOCTb COOPKH ¥ KOHTPOJISI IPUCTIOCOOTICHUS.

BoinonHenne cOOpoYHOTo uepTeka HPUCIIOCOONICHUS JOHKHO MPOBO-
nuthes B cootBeTcTBUU ¢ ECKJI.

B ToM cnyuae, korja B KypcOBOM NMPOEKTE MPEAYCMAaTPUBAETCA MCTIOJIb-
30BaTh MPUCIIOCOOJEHNE, KOTOPOE YK€ €CTh Ha NPENNpPHUSATUU, TAE CTYACHT
MPOXOJMJI MPAKTHUKY, 3TO MPUCIOCOOIEHHE MOoJIepHU3HpyeTcs. PaboTsl Mo Mo-
JCPHU3AINNA W YCOBEPIICHCTBOBAHUIO KOHCTPYKIIMU JOJDKHBI BBITIOTHATHCS Ha
0a3e THIATEILHOTO aHaju3a CYIIECTBYIOIIET0 MPUCIIOCOOJIEHUS U C YYETOM pa-
Hee M3JI0KEHHBIX TPEOOBaHUH, KOTOPHIE BBIIBUTAIOTCS K TPUCIIOCOOICHUSM.

CrnenyeT UMETh B By, UTO MPOCTOE KOMMPOBAHUE 3aBOJICKMX KOHCTPYK-
WA TPUCTIOCOOICHNI O€3 BHECEHHS B HUX IICJIECOOOPA3HBIX U3MCHCHUI He J10-
nycKaercs.

Meroanka pa3paboTKu Ipyrux paboyux mpucmocoOsieHnid (s cOOpKH,
CBapKH U T.I.) IPUHIUIHAIBHO HE OTIMYAETCS OT U3JI0KEHHOM BbIle. OHAKO
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IpU UX KOHCTPYMPOBAHUU HEOOXOAMMO YUHUTHIBATH CHEHU(PUYHOCTh UX HA3HA-
YeHUs! U 0cOObIe TPEOOBAHUS K MX KOHCTPYKIIUU.

2.2.17 Ilpoexmuposanue KOHMPOIbHO-UIMEPUM ETbHBIX
npucnocob.enui

s oTHOM U3 onepanuid TEXHOJIOTHYECKOTr0 TPOLECca WK JJIsl ONepalin
OKOHYATEIILHOTO KOHTPOJISI B KypPCOBOM IMPOEKTE CTYACHT JODKEH pa3padoTaTh
KOHTPOJIbHO-U3MEPUTEIIbHBIC MPUCTOCOOIEHUS (CIEeINaTbHBIN U3MEPUTEIbHBII
uHcTpyment) wuinu  PTK  nmg  omepanuu  KOHTpoOdss Ha  KOOPAHMHATHO-
M3MEPUTEIbHBIX MallIMHAX.

KoHTposbHbIE TIPUCTIOCOOJICHUS U U3MEPUTEIIbHBI WHCTPYMEHT IMPOEK-
TUPYIOT U IPUMEHSIOT JIJIS1 U3MEPEHUS WIIM KOHTPOJIS CAEAYIOIIUX TapaMeTPOB:

- Pa3HBIX JUHEWHBIX U AUAMETPAJIbHBIX Pa3MEPOB;

- TOYHOCTH B3aUMHOI'O TOJIOKEHHUS OTAEJIbHBIX MOBEPXHOCTEW AeTaneit
WIH OTACNbHBIX JIeTajelt COOPOUYHON €IUHUIIBL;

- OTKJIOHEHHUH OT MPaBUJILHOM FreOMETPpUUYECKON (HhOPMBI JeTaNICH;

- TOYHOCTH MapaMeTPOB 3alleTICHUs] 3y0UaThIX KOJIEC;

- MIPABWJIBHOCTH PabOThl COOPOYHBIX arperaroB, MEXaHW3MOB, MAIIUH U
T. [I.

CryneHT nobKeH pa3padoTaTh 4epTeK OOIIEro BUJa KOHCTPYKIUU MpPH-
CIIOCOOJICHHS, COCTaBUTh CHENMU(PUKAIIMIO BCEX BXOIAIIMX B HEE COOPOUYHBIX
€JIMHUIL U JeTalell, TeXHUUECKUEe yCJIOBHS Ha COOPKY M YCTaHOBKY MPHUCIOCO0-
JieHusl Ha pabouel MO3UIUU, a TAKKE TEXHUUYECKYIO XapaKTEPUCTUKY IMPHUCIIO-
coOJeHusl.

UToOBbl mpUMEHEHHE CIPOCKTUPOBAHHOTO MPHUCIOCOOJICHUSI OBLIO Iiee-
coo0pa3HbIM U 3(PGHEKTUBHBIM, OHO JIOJDKHO YAOBIETBOPATH PsLy TpeOOBaHUM
[34]:

- KaXJI0€ TPUCTIOCOOJICHHE TI0 CBOEH KOHCTPYKIIMU U IPUHATOMY METOLY
U3MEPEHUS WM KOHTPOJIS JOJDKHO HAXOJUTHCS B CTPOrOM, OPraHUYECKOU yBSI3-
K€ C YCTAHOBJICHHBIM TE€XHOJOTUYECKUM IMPOIIECCOM U TPEOOBAHUSIM UEPTEXKA,;

- KOHTPOJIbHBIE MPUCTIOCO0IEHUS (MHCTPYMEHTBI) TOJKHBI 00ecrieunBaTh
ONTUMAJILHYIO TOYHOCTh U3MEPEHUS WJIU KOHTPOJIS;

- MPOU3BOAUTEIILHOCTh KOHTPOJBHBIX MPUCTIOCOOIECHUN (M3MEPUTEITBHBIX
MHCTPYMEHTOB) JIOJDKHA YJIOBJIETBOPSATH YCIOBUSAM UX NMPUMEHEHUS, ONPEACIsi-
€MBIX MacIITaboM MPOU3BOJCTBA U OPraHU3AIMU TEXHUYECKOTO0 KOHTPOJIS (BBI-
OOPOUYHBIM WJIH CILIOIIHBIM KOHTPOJIEM);

- KOHCTPYKIIMSI KOHTPOJBHOTO MPHUCIOCOOJIeHUs (M3MEPUTEIIBHOTO WH-
CTPYMEHTa) JOJIKHA 00€CIeunTh yA0O0CTBO MOJIB30BAHUS UM M TPOCTOTY €ro
AKCIUTyaTallkH;

- MPUMEHEHHE KOHTPOJIBHOTO MPUCTIOCOOSIeHUs (MHCTPYMEHTA) TOJDKHO
OBITh TEXHUYECKU U DKOHOMUYECKH 00OCHOBAHHBIM.

MeTonuka MpoeKTUPOBaHUST KOHTPOJIBHBIX MPUCITIOCOOTICHUI aHaIOTHYHA
METOMKE TPOCKTUPOBAHUS PAOOUNX MPUCTIOCOOICHUN.
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1) pa3paboTka BO3MOXHBIX CXEM U3MEPEHHsI 32JaHHOTO T€OMETPUIECKOTO
nmapaMeTpa Ha 3aroTOBKE, BEIOOp pallMOHAIBHON CXEMbI H3MEPEHUS;

2) corjacHO C BBIOPAHHOHN CXEMOW M3MEpEHHs pa3padOTKa HECKOIbKUX
BO3MOJKHBIX TEOPETUYCCKUX CXeM 0a3MpoBaHMS 3arOTOBKH, MX aHAIU3, OIpeie-
JICHHE MOTPENTHOCTEH 0a3upOBaHUs, BEIOOP YCTAHOBOYHBIX AJIEMEHTOB;

3) pa3pabotka cxembl KUII, BBIOOp €ro 371€MEeHTOB;

4) pa3paboTka koHcTpykiuu KUIT;

5) pacyeT KeCTKOCTH OTBETCTBEHHBIX 3JIEMEHTOB;

6) HaxXOXKJIEHUE BCEX IeMNeil, B KOTOPhIX BO3HUKAIOT MOTPEIIHOCTH U3Me-
pEHHUsI, pacueT KHHEMATHUYECKUX, TEMIIEPATYPHBIX MOTPEIIHOCTEH U MOrPELIHO-
CTel oTcyeTa, pacyeT oouieil norpemHocty namepenus KUIT;

7) pa3zpaboTka o61Iero ypaBHeHus 11 pacueta norpemmnocta KUTI,

8) pacuer IOMYyCKOB B COCOUHSEMBIX NETANSAX, ONMPEACNICHUE TOYHOCTU
MU3MEPCHHSI,

9) pazpabotka Texnuueckoro onucanust KUII, texunueckux xapakrepu-
CTHUK, TEXHUYECKHUX TPEOOBaHUN U CHELUPUKAIIUH.

[Tpu HEOOXOIMMOCTH CJENYET BBIOJHUTH PacyeT SKOHOMHUYECKOH Iielie-
COOOpPa3HOCTH MPUMEHEHUS CHPOEKTUPOBAHHOM KOHCTpyKUuU. B cmyuae mpo-
EKTUPOBAHUSI KOHTPOJILHOTO MHCTPYMEHTA (TTAJKUX, PE3bOOBBIX, KOMIIIIEKCHBIX
ITAIEBBIX KaJIMOPOB U T.I.) B 3alMCKE JOJDKHBI OBITh MPUBEACHBI Pa3MEpPHBIC
[EMH 7151 pacyeTa ero UCIOTHUTEIbHBIX Pa3MEpPOB.

2.2.18 Pa3zpabomka cpeocme mexanu3ayuu u asmomamu3ayuu
MEexXHON02UYeCK020 npoyecca

[Ipu BBITIOIHEHUH KYPCOBOTO MIPOEKTa HEOOXOUMO YACHSITH CAMOE Cepb-
€3HO€ BHUMaHUE BOIPOCAM MEXaHU3allMU M aBTOMAaTU3AIMK pa3pabaTbiBaeMoro
TeXHUYeckoro mpoiecca [38—40].

Jlyist 9TOM 11 HeoOXOAMMO MPOAHAIU3UPOBATH YCIOBHUS palbOTHI Iiexa
(yyacTka) U TEXHOJOTHYECKUN TPOLIECC C TOYKHU 3PEHUST BO3MOXKHOCTEH COKpa-
IICHUSI WA TIOJIHOTO MCKJIIOYEHUS TSDKENBIX UM TPYAOEMKHX PYUYHBIX paboT H
MOBBIIICHUST TTPOU3BOIUTEIHLHOCTH TPY/Jla C TIOMOIIBI0 MEXaHU3UPOBAHHBIX H
aBTOMATU3UPOBAHHBIX TEXHUUYECKHX CPEJCTB, SKOHOMUUYECKH OTPABIAHHBIX B
3aJIaHHBIX TIPOM3BOJICTBCHHBIX YCIOBHSAX. JTO JOJDKHO KacaTbCs HE TOJBKO
00Opy/IOBaHUSI M OCHACTKM OCHOBHOTO MpPOIIECCa M3TOTOBJICHHS JETaIN, HO U
TaKUX BCIIOMOTATEIbHBIX pa0bOT, KaK MEKOTEPAIIMOHHOE TPAaHCIOPTHPOBAHUE
AeTaneil ¥ 3ar0TOBOK, TPAHCTIOPTUPOBAHUE JI€TAJICH M 3aTOTOBOK B PabOUyIO 30-
HYy CTaHKa, BBIITOJTHCHUE KOHTPOJIBHBIX OIeparuii, yoopka CTpy»KH, CMEHA WH-
CTPYMEHTOB U T.II.

B mepByto ouepenb MODKEH OBITH pelieH BOMPOC MEXaHW3allUd TPaHC-
MOPTHBIX orepanuid. TpaHCTOPTHBIE YCTPONCTBA JIOJDKHBI 00€CTIeUnBaTh CBOE-
BPEMEHHYIO T10/1ayy 3ar0oTOBOK K pab0o4YrM MecTaM M Tepeaady 3aroTOBOK B pa-
O0ouyro 30HY cTaHka 0e3 MmpocToeB 000pynoBaHWsA. BBIOOp TpaHCHOPTHBIX
YCTPOUCTB HEOOXOIUMO CBSI3BIBATH C MAcIITa0aMU W THUIIOM MPOU3BOACTBA. B
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YCIIOBUSX WJIM KPYIMHOCEPUMHOTO MPOU3BOJICTBA PEKOMEHAYIOTCS, KaK MpaBU-
710, TPAaHCTIOPTHBIE YCTPOUCTBA HEMPEPHIBHOTO JEHCTBUS — KOHBEUEPHI pa3iny-
HBIX THUIIOB, a TAKXK€ TPAHCIIOPTEPHI, JIOTKU U CKIIU3bIL, T.€. TPAHCIIOPTHHIE CPE/I-
CTBa C MCIIOJb30BAHUEM TpaBUTALMOHHOTO 3 dexTa. B yciaoBusx cepuitHOro
IPOU3BOJICTBA PAIMOHAIBLHO MCIOIB30BATh 3JEKTPOKAPHI, FJIEKTPOIOTPY3UHKH,
THEBMATUYECKHE WJIM JJIEKTPOMEXaHUYECKHE MOJbEMHUKH, KpaH-Oanmku. Jlis
TPAHCIIOPTUPOBKH JIETAJICH U 3arOTOBOK B pab04yI0 30HY CTAHKOB MCIOJIB3YIOT-
csi OyHKEpHBIE 3arpy304HbIC YCTPOWCTBA Pa3IMYHOTO THUIIA, aBTOOIEPATOPHI,
POOOTHI-MAHUITYJISITOPHI.

He MeHee BaXHBIM BOIIPOCOM SIBJIIETCSI MEXAHU3ALMS TAKUX PYYHBIX pa-
00T, KaK TOJUPOBAaHUE, MPUTHUPKA MMOBEPXHOCTEH, 3aUUCTKA 3ayCEHIIEB, CKPYT-
JUBaHUE KPOMOK. B 3TOM ciyuae cienyeT BbIOUpaTh CpeACTBA TaK Ha3bIBAEMOM
«MaJIOM MEXaHW3alM» WIH HCIOJIb30BaTh CIELUUAJIbHBIE TEXHOJOTUYECKUE
CTEH/IBI.

Oco0oe BHUMaHuE cienyeT oOpaTUTh HAa aBTOMATU3aLMIO0 KOHTPOJIS Mac-
COBBIX JIETaJICH U KPYIHBIX CJIOKHBIX JIeTaneil (KOpITycoB, BaJIOB, TUCKOB U JIp.).
ABTOMAaTH3aIMS KOHTPOJIS JOJIKHA OCYIIECTBISATHCS MO TPEM HAINpPABICHUSM B
3aBUCUMOCTH OT XapakTepa JeTajeil:

a) CO3/IaHMEe KOHTPOJIbHBIX aBTOMATOB JJIsl MACCOBBIX M MEJIKUX JI€TaJIeH;

0) HWCHOJIb30BaHUE HM3MEPUTENbHBIX MAIWH, CHEIUATIbHBIX CTEHJIOB M
MPUCIIOCOOJICHUH 1JIsI IeTalIeH;

B) MCIOJIb30BaHUE CPEACTB AKTUBHOIO KOHTPOJISA Ui J€Talel MpOCTBIX
dbopm, HO TpeOyIOLIUX BHICOKOW TOYHOCTH OOPaOOTKH.

[Ipu KoHCTpyHpOBaHUHM TPHOOPOB U MPUCIOCOOIEHUIN Il aBTOMaTH4e-
CKOT'O KOHTPOJISI B CEpUMHOM MPOU3BOACTBE HEOOXOIUMO 00ECIEYUTh BO3ZMOXK-
HOCTb X OBICTPOI MEPECTPONKU MPU U3MEHEHUH 00BbEKTA MPOU3BOJICTBA.

Bce paspabaTsiBaembie yCTPONCTBA ISl MEXAHU3AIMH SJIEMEHTOB TEXHO-
JIOTUYECKOI0 IMpoLecca J0KHBI OLEHUBAThCS MO UX dKOHOMHYECKOU 3¢ dek-
TUBHOCTH, a TAaKXKe 10 TEXHUUYECKOMY COBEpPILICHCTBY Ha OCHOBE pacyeTa Kod(-
¢durmenTa aBTOMaTU3AIHH.

2.2.19 Cneyuanvnasa HayuHo-uccied06amenbCKas 4acms npoeKkma

CrieruanbHast 4acTh SIBISETCS 003aTEIbHBIM Pa3IeIoM KaxXI0To Kypco-
BOTO IIPOCKTA M MpeHA3HAYCHA TSI IOBBITIICHUS Ka4eCTBA MOATOTOBKY WHXKeE-
HEPOB-MEXaHUKOB 10 TEXHOJOTUH MAITUHOCTPOCHHUS.

TeMa crienanibHOM YacTH JOJDKHA OBITh HEMOCPEICTBEHHO CBs3aHA C Te-
MOH KypCOBOTO MpOEKTa U SBJISICTCS YriIyOJIEHHOW MpopabOTKOW TeopeThye-
CKHX TOJIOKEHUM, JICKAITUX B OCHOBE MPAKTHYECKUX MPOPAOOTOK, WIIA JTOJDKHA
OBITh MOCBSIIEHA HAy4YHO-UCCIIEI0BATEIbCKOM, 1100 IIPOEKTHO-
KOHCTPYKTOPCKOM padore.

CrnenmanbHOE 3a7jaHUE K KypCOBOMY TPOEKTY MOJKET, pa3pabaThiBaThCs
0 CJICTYIOIIIMM OCHOBHBIM HAIPaBICHUSIM:

a) BBITIOJIHEHHUE pabOTHI MO TeMAaTHKe, pazpabarbiBaemMoil Kadenpoil wim
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OTJIeJITaMU 3aBOJIOB M HaIpaBJEHHOW Ha MCCIEAOBaHUE WM BHeApeHue (ocBoe-
HUE) HOBBIX, POTPECCUBHBIX TEXHOJIOTMUYECKUX MPOIIECCOB;

0) pa3paboTKa OPUTHMHAIBHBIX KOHCTPYKIIMI BBICOKONPOU3BOIUTEIHHON
OCHACTKH (OTJICJIbHBIX y3JI0B 00OpYA0BaHUsI, IPUCTIOCOOICHUM 111 00pabOTKH
Wik cOOpKH, 00pabaThIBAIOIIUX WHCTPYMEHTOB WM YCTPOMCTB, MEPUTEIbHBIX
NPUCIOCOOJICHUI U Jp.) U UX TEXHUKO-PKOHOMHYECKOE 0OOCHOBAHME;

B) riy0Ookas mpopaboTKa OJHOIO M3 TEXHOJIOIMYECKHX BOMNPOCOB [H-
MJIOMHOTO TIPOEKTA, CBSI3aHHBIX C TIOBBIIMICHUEM KaueCTBa MU3/ICIUN TIPH BBITIOJ-
HEHHUH OTJICTIOUHBIX OMEepaIuii, aBTOMaTU3allUEHN MPOIIeCCOB 0OPaObOTKHU U Jp.

Kpome 3T0Tr0, M0 crienraibHON 4acTh MPOSKTOB MOTYT BBIAABAThLCS 3a7a-
HUS, CBSI3aHHBIC C pacuyeTaMH WM TEOPETUYECKUMH HCCIICAOBAHMSIMU Pa3iIdy-
HBIX TEXHOJIOTHYECKHX IMPOIIECCOB, Y3JI0B MEXaHU3MOB, O0OPYAOBaHMS, TEXHO-
JIOTUYECKON OCHACTKU H T.II., C CO3/IaHWEM HOBBIX MH)XCHEPHBIX METOJIOB pac-
4yeTa y3JI0B, YCTPOMCTB U T. 1.

[TockonbKy crienManbHas 4acTh MpeaycMaTpuBaeT yriayOJIeHHYIO Mpopa-
O0O0TKY OJHOW M3 aKTyaJIbHBIX 3aJad MPOEKTa, TO MPU €€ pa3padOoTKe JOHKEH
OBITH BBIMOJHEH MOJPOOHBIN aHAIM3 MATEHTHBIX MATEPUAJTIOB U JINTEPATYPHBIX
JAHHBIX IO paccMaTpUBaeMoi mpodieme.

O0beM crenuaibHON YacTH J0KeH cocTaBisTh 10...15% obmiero oone-
Ma JUIJIOMHOTO Tipoekta. OmHako B ciydae pa3paboTKH TEXHOJIOTHYECKOTO
OCHAIIIEHUA J11 00paOdOTKHU JIeTalle-npeicTaBUTENeH MalllnHbI (y3J1a) 10IycKa-
eTcsi 0OBEIUHATH CICIHAIBHYI0 YacTh W KOHCTPYKTOPCKO-TEXHOJOTHUYECKYIO
4acTu npoekta. B aToMm ciiyyae 00beM crieruaabHON YacTH MOXET ObITh YBEJIU-
yeH 110 20...25%.

2.2.20 Pazpabomka mpeboeanuit mexHuKku 6e30nacHOCHU, IP2OHOMUKU
u IKo102UU

B nanHoM paszene npoekta He0OX0AUMO OTPa3UTh CIIEAYIOIINE BOIPOCHL:

e TpeboBaHMs 0€30MaCHOCTU K OTPaJUTEIbHBIM U MPEAOXPAHUTEIbHBIM
YCTPOMCTBAM;

e 0Oopb0a ¢ NryMoM, BUOpALUSIMU U TIBLIBIO;

® 3aIIHUTa OT METAIUYECKON CTPYKKU;

e OpraHM3aiys MOKapHOM OXpaHbl HA yyacTKe, MOKapHble TpeOOBaHUS
K TEXHOJIOTHYECKOMY ITPOLIECCy;

® METOJbI U CPEICTBA TYIIEHUSI BOBMOXHBIX 04aroB MOKapoB.

PaccmarpuBaembie BONPOCHI TIOCTATOYHO MOJAPOOHO OCBEUIEHBI B CIELIH-
anbHOM nuTeparype [42], mpu HEOOXOAMMOCTH OHHU JOJKHBI COMPOBOKIAATHCS
COOTBETCTBYIOIIMMHU pacyeTaMH, CXeMaMH, 000OCHOBAHUSMHU.

CopeprxaHue 3TOro pasjesa JOHKHO ObITh OpraHMYeCKH CBA3aHO CO BCe-
MU pazfenamMy MHAUBUAYaJIbHOTO WIM KOMIUIEKCHOTO MPOEKTA.
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2.2.21 Bwieoowt

B 3akmioueHun — mpoekTa  HEOOXOJUMO — MPUBECTH  TEXHHUKO-
HKOHOMHUYECKYIO OILIEHKY pa3paboTok. Heobxoaumo ykazaTh, 4TO HOBOTO BHEC
CTYJIEHT B pa3pa0OTaHHBIA TEXHOJIOIMYECKUHN MPOIECC MO0 CpaBHEHUIO ¢ 0a3o-
BbIM BapuaHTOM. ClleTlyeT OTMETUTh, KaKHE, C TOUKH 3PEHHUSI CTYJICHTA, PA3eIlbl
MIPOEKTA BBHIMOJHEHBI HAN0O0JIee yIauHO U OPUTHHAILHO, YKa3aTh, KAKUE HOBBIC
pe3yabTarhl (MOBBIIMICHUE NPOU3BOAUTEIHLHOCTH, CHH)XEHUE CEOECTOMMOCTH,
YMEHBIIICHUE PYYHOrO TPyJa U T.1.) IOJYUYEHBI B pe3yJibTaTe MPOCKTUPOBAHUS
TEXHOJIOTHYECKOro mpouecca. JKenaTenbHO J1aTh PEKOMEHJAUWU MO JajJbHEM-
[eMy Pa3BUTHIO pa3pabOTaHHOTO TEXIPOIlecca U O MEPCIEKTUBAX BHEAPCHUS
[IPEJIaraéMoOro BapuaHTa TEXHOJIOTMYECKOro IMpoliecca WIM OTIEIbHBIX €ro
pa3zienoB B IPOU3BOJCTBO.

2.2.22 Oghopmnenue mamepuanoe Kypcoeozo npoekma

3aKOHYEHHBI KypCOBOW IPOEKT, MPEJCTABISIEMbIA K 3allUTE, JOJDKEH
COCTOATh U3 PACUETHO-TIOSCHUTEIHHOM 3aNMCKH U IPapUUYECKON YacTh MPOEK-
Ta.

2.2.22.1 Ilopsiook cocmasnenus pac4emno-nosicHUMeNbHoOu 3anUcKu

PacueTHO-TIOsICHUTENBbHAS 3amKcKa O(QOPMIIIETCS B COOTBETCTBUHU C 00-
IIMMU TpeOOBaHUSAMU K TeKCTOBbIM JIokymeHTaM 1o 'OCT 2.105-68, a ee 00b-
eM He joikeH mpeBbimath 50...60 c. TekcToBy0 4acTh 3aMUCKU MUIITYT OT PYKH
WA BBIIOJIHAIOT C ITOMOIIBI0 TeKcTOBOro peaakropa Microsoft Office Word na
Omankax ¢opmara A4 c paMKOl M OCHOBHON HAAMHUCHIO, OGOPMIIEHHON IO
I'OCT 2.106-68.

[TosicHuTenpHas 3amucka JOJDKHA OTJIMYAThCS KPATKOCTbIO M SICHOCTBIO
U3JI0KEHUS, CO/IepKaThb HEOOXOIUMBbIE PUCYHKU, CXEMBbI, U 3CKHU3bl, ObITh BBI-
MOJIHEHA TPAMOTHO M aKKypaTHO, B JIOTHYECKON MOCIIEIOBATEIbHOCTH OTPaXKaTh
MPHUHSTHIE B IPOCKTE PEIICHMS.

[TpuBoguMBIE (HOPMYITBI M YMCICHHBIE PACYETHI TOJDKHBI COMPOBOXKIATH-
Csl YKa3aHUSIMU Ha MPUHATHIE 0003HAYCHHUS, TIPH STOM E€IUHUIIBI BCEX BEIHUWH
JOJIKHBI OBITH J1TaHbI B MeXAyHapoHo# cucteMe enuuul (CH). IIpu oOpabotke
CTAaTHUCTUYECKUX M DIKCIEPUMEHTAIBHBIX JAHHBIX, BBITOJHEHUN TEXHOJIOTHYE-
CKUX, SKOHOMHUYECKHUX, KOHCTPYKTOPCKUX U APYTUX PACYeTOB HEOOXOIMMO HC-
noJib30BaTh OBM B BBIYMCIUTENBHOM KJlacce Ka(eaphl WM BHIYUCIUTEIBHOTO
LEHTpPa aKaJeMHH, a TIOJyYEHHbIE Pe3yJIbTaThl aKKypaTHO BKJIEHBATh B MOSCHU-
TEJIbHYIO 3aIUCKY.

Bce cokparienust v yciaoBHbIE 0003HAYEHUS €IUHUI] U3MEPEHUS JTOJIKHBI
COOTBETCTBOBATh OOLEIPUHATHIM CTaHJAPTaM.

[Ipu ucnonab30BaHUU JUTEPATYPHBIX JAHHBIX B TEKCTE 3alMCKH JOJHKHA
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OBITh JJaHa CChUIKA HA HUX, 3aKJIIOYEHHAs B KBaJpaTHbIE CKOOKH, C YKa3aHHUEM
MCTOYHHUKA MO MPUJIAraéMOMY CIIHCKY JINTEPaTypPhl.

[IpaBuna odopmileHHUsT PACUETHO-TIOSICHUTENIBHONW 3amucKu OoJiee TMo-
APOOHO M3JIOKEHBI B COOTBETCTBYIOIIMX METOAMUYCCKUX yKazaHusX [9].

PacueTHo-moOsicCHUTENbHAS 3alKCKa JOJKHA HMCUEPIBIBAIONIE OCBEIIAThH
BCE OCHOBHBIE BOIPOCHI KYpCOBOTO MPOEKTA, a MOPSAOK PACHOJOKEHHS B HEM
Marepuaia I0JDKeH OBITh MPUMEPHO CIICAYOIIHNM:

a) TUTYJIBHBIN JIUCT C TMTOATHICSIMHU aBTOpa MPOEKTa, PYKOBOAUTEINS U KOH-
CYJBTAaHTOB;

0) 3aroTHCHHBIA ¥ YTBEPKICHHBIN OJaHK 3aJaHus Ha KypCOBOE IMPOECK-
THPOBAHUE;

B) pedepar;

T') COJIEpKaHUE;

1) BBEJICHHUE, B KOTOPOM H3JIaratroTcsi 0011ee COBPEMEHHOE COCTOSTHUE OT-
paciu, Mo KOTOpoi pa3pabaThIBAETCsl KypCOBOM MPOEKT, U MEPCIIEKTUBEI €€ pa3-
BUTHUSI; OOIINE TEXHUKO-IKOHOMUYECKUE COOOpaXKEHUsI, MOJIOKEHHBIE B OCHOBY
KYpPCOBOTO MPOEKTA;

€) TEXHOJIOTMYECKasi YacTh MPOEKTA;

) KOHCTPYKTOPCKO-TEXHOJIOTMYECKasi YacTh MPOEKTA;

3) creluaibHas 4acTh MPOEKTa;

1) BBIBOJIBI,

K) [I€pEYEHb CCHUIOK;

J1) IPUIOKEHUS.

[Topsimok M3I0KEHUS MaTepuajia B KaXJIOM paszielie KypcoBOTO MPOeKTa
JIOJDKEH COOTBETCTBOBAThH €TI0 PACIIONIOKEHUIO B COOTBETCTBYIOIIMX pa3Ieiiax
JAHHOT'O Y4eOHOr0 MocoOus, a ero 00bEM JOJIKEH OBITh COrJIacOBaH C PYKOBO-
JUTEJIEM KypCOBOTO TIPOEKTA.

2.2.22.2 Oghopmnenue epaguueckoii wacmu npoexma

KauectBo rpaduyeckoit yacTu MpoOeKTa U €ro BHEIIHUN BHUJl BO MHOTOM
3aBUCAT OT COOJIIOICHHSI TTPaBUJI, YCTAHOBJIEHHBIX B cTaHAapTax EquHoil cucre-
MBI KOHCTPYKTOPCKOM TOKYMEHTALUU.

Bce ueprexu mpoekra, Kak MPaBWIO, BBINOJHAKOTCA YEPHBIM KapaHIa-
moM. Pazmepsl ¢opmatoB, yciaoBHbIE 0003HAYEHUS, TPOCKIUHU, HAIUCH, MaC-
ITA0BI TOJIIUHBI JIMHUHM JOJIKHBI CTPOTO COOTBETCTBOBAThH TpeboBaHusiM ECKJ]
(I'OCT 2.301-68 u np.). Kaxapiii aucT rpaguyeckoil yacTu MpoeKTa JOKEH
MMETh LITAaMI YCTaHOBJIEHHON ()OPMBI C MOJAMUCAMH CTYIEHTA U PYyKOBOAUTEIS.

2.2.22.3 Ogopmnerue mexrHoio2uiecko 00KyMeHmayuu
B kypcoBom mpoekTe st opopMIICHHS Pa3paOOTaHHBIX TEXHOJIOTHYE-

CKHX IIpOoHCCCOB B 3aBHCHUMOCTH OT THUIIA MW XapaKTCpa IIPOU3BOJACTBA
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(I'OCT 3.1102-81) mpuMeHSIIOTCS CIEAYIOIMIME BHJBl TEXHOJIOTHYECKUX JOKY-
MEHTOB OOILIETO ¥ CHEIMATBLHOTO HazHaueHus (cM. puiioxerue XK):

a) MaplipyTHasi KapTa — JOKYMEHT, COJEpKalllui OMUCaHWE TEXHOJIOTU-
YECKOT0 MPOIECcca U3rOTOBICHUS U3ENNs, BKIIIOUast KOHTPOJb U NIepeMEIIeHUE
10 BCEM OIEpalvsiM Pa3IMYHBbIX BUJIOB B TEXHOJOTUYECKON IMOCIIEI0BATEIbHO-
CTH C yKa3aHHeM JaHHBbIX 00 00OpYyJOBaHHMH, OCHACTKE, MaTEepUAIbHBIX U TPY-
JIOBBIX HOPMATHUBAX;

0) onepanroHHas KapTa - JOKYMEHT, COJEp KAl OMMCAaHUE TEXHOJIOT -
YECKOW omepaluu ¢ yKa3aHHUEM IEepPEeXO0J0B, PEKUMOB 0OpaOOTKH M JTaHHBIX O
CpeCTBaX TEXHOJOTUYECKOIO OCHAIICHMUS;

B) KapTa 3CKHM30B - JOKYMEHT, COJCPKAIIUNA SCKU3bI, CXEMbI U TaOJIHIIbI,
HEO0OXOAMMBIE ISl BBIMOJHEHUSI TEXHOJOTHMYECKOro IpOIEcca, ONEpauuu WIH
Mepexoa; W3rOTOBJICHHS M3JEIMsS, BKIIOYAas KOHTPOJIb U IEepeMElICHUE.
Odopmienne kapt 3cku3oB o 'OCT 3.1105-84.

MapuipyTHast KapTa sBISETCS 00s13aTE€IbHBIM JTOKYMEHTOM, U €€ 3aroJi-
HEHUW JIOJDKHO  OCYIIECTBJISITRCSA B COOTBETCTBUM € TPeOOBaHUSIMHU
I'OCT 3.1404-86 u I'OCT 3.1118-82. Homepa onepaiiuii 1 IEpexoa0B CIETyeT
HyMepoBaTh apabckuMu udpamu. PekoMeHyeTcss HOMEpOBaTh OMEpaluud B
TEXHOJIOTUYECKOW  IOCIEAOBAaTEIbHOCTH 4epe3 naTh, Hampumep, 005,
015,...,100. Ilepexonmpl cieayeT HyMEpOBaTh B TEXHOJOTUYECKOW IMOCIIEIOBA-
teapHocTu: 001, 002, 003 u T. 1.

OnepalmoHHbIE KapThl MEXaHWYECKOHM OOpabOTKM COCTaBISIOTCS IO
dopmam 1 u la, a ux rpadsr 3anomusaor B cooTBeTcTBUM ¢ ['OCT 3.1404—-86 u
I'OCT 3.1118-82. I'padsl, umerome B CBOEM COJEpPKaHUM HOMEpa Liexa U
Y4acTKa, B AUTUIOMHOM IPOEKTE MOYKHO HE 3alOJIHATD.

Ha 4 onepaunu mexanndeckoil 0OpabOTKH ClieTyeT BBIIOJHUTh ONepalu-
oHHbIE AcKU3bI ¢ puMeHeHueM AUtOCADa unu npyrux rpaduyeckux MakeToB
[26].

Bce pazpaboTaHHbie TEXHOJIOTHYECKHE TOKYMEHTHI JOJKHBI ObITh CKOM-
TUIEKTOBAaHBI U COPOIIIOPOBAHBI C MOSACHUTEIBHON 3amuCcKON. JIOKyMEHTBI 1O
cOOpKe ¥ MeXaHM4eCKOM 00paboTKe KOMIUIEKTYIOTCS B CIEAYIOIIEH MOoCIea0Ba-
TEIHHOCTH: MAPIIPYTHBIE KAPThI; KAPTHI ICKU30B, ONIEPAIIIOHHBIE KAPTHI.
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Ipunoxenune A
IpaBuaa 3anucu onepanmii 1 nepexoaos (mo F'OCT 3.1702-79)

HanmenoBanue onepaiuu oOpabOTKH pe3aHUueM JO0KHO 0TOOpaxaTh BU/L
000pyI0BaHus1, KOTOPOE UCIOJB3YETCs, U 3alUChIBAETCS B COOTBETCTBUU C Ta0-
muren A.1l

3anuch cofepKaHUs Omepanuil cienyeT BBINOIHATh B (popMe mMapiipyT-
HOTO WJTU OTNIEPAIIMOHHOTO OMUCAHMUSL.

MapipyTHoe omnucaHue COAEpkKaHHs ONEpaluu CIEAyeT MPUMEHSTH B
€IMHUYHOM U OTBITHOM IPOW3BOJCTBE HA COOTBETCTBYIOUIMX (hopmax mapii-
pytHbIX KapT (MK). OnepanmonHoe onucaHue CoAep KaHusl Onepanuu CaeayeT
MPUMEHSATh B CEPUITHOM M MAacCOBOM IMPOU3BOJICTBE. JlomycKaeTcsi MPUMEHSTh
OTIepaIIMOHHOE OMHCAaHUE OTACTbHBIX ONEpaluili B EAMHUYHOM U OTIBITHOM TIPO-
U3BOJICTBE.

B conepxanuu onepanuu 10JKHBL OBITH OTOOPAKEHBI BCE HEOOXOIUMBIE
JEHCTBUS, KOTOpPbIE BBIMOJHAIOTCA B TEXHOJOTMYECKOM IOCIEA0BATEIbHOCTH
UCTIOJTHUTENIEM WJIU HCIOJIHUTENSMU, 0 00pabOTKe M3JENHsl WIM €ro COCTaB-
JSAIOUIMX YacTeld Ha OJHOM pabodeM MecTe. B ciyyae BBINOJIHEHHS HA JAHHOM
paboueM MecTe JIpyrux BUIOB paboT (kpoMe oOpabOTKH pe3aHHeM), KOTOphIE
BBITIOJHSIOTCSL IPYTUMU HCTIOTHUTEISIMH, UX JICHCTBHUS TakKe ClIeTyeT 0ToOpa-
XKaThb B coaepxkanuu onepauuu (Hanpumep, «Kontpoias OTK»).

B coneprxanue onepanuu (nepexona) J0JKHO ObITh BKIIFOUEHO:

* KJIIOYEBOE CJIOBO, KOTOPOE XapaKTepUu3yeT MeToj] 00pabOTKH, BhIPAKEH-
HOE TJIaroJioM B HeompenesieHHOW gopme (BasiblleBaTh, BPE3aThCs, TaJITOBATH,
rpaBUPOBATh, TOBECTH, JOJIOUTH, 3aKPYTJINTh, 3aTOUNTH, 3aTHLIOBATh, 3€HKEPO-
BaTh, 3€HKOBaTh, HaBUTh, HAKaTaTh, Hape3aTh, OOKaTaTh, ONWJINTH, OTPE3aTh,
noJpe3aTh, MOJIUPOBATh, MPUTEPETh, MPUPAOOTaTh, MPOTIHYTh, PA3BEPHYTH,
pa3BajblEBaTh, pacKkaTaTh, PacCBEPIUTh, PACTOUYUTh, CBEPJIUTh, CTPOraTh, Cy-
neppUHUIINPOBATh, TOUYUTh, XOHUHTOBaTh, IIEBUHTOBAaTh, MUIM(POBATH, IEKO-
BaTh, IIEHTPUPOBATH, (hPE3EPOBATH);

* HaUMeHOBaHHEe 00OpaldaThIBa€MON MOBEPXHOCTH, KOHCTPYKTUBHBIX 3Jie-
MEHTOB WJIM MPEIMETOB NMPOU3BOICTBA (OypTUK, BBITOUKA, raiTelb, J€Tallb, 3a-
rOTOBKa, 3y0 (3yObsi), KaHaBKa, KOHTYD, JIBICKA, OTBEPCTHUE, 1a3, MOBEPXHOCTD,
npykuHa, pe3bba, pudieHue, cryneHb, cdepa, Topen, dacka, 4YEpBsK, IU-
JUHIP);

* uH(popMaIMs 0 pa3Mepax WIH UX YCIOBHbIE 0003HAUCHMUS;

* JIONIOJTHUTENIbHAsA WHGOpMAIKs, KOTOpas XapaKTepH3yeT KOJIMYECTBO
OJTHOBPEMEHHO WJIM TIOCIIEIOBATEIHHO 00pabaThiBaeMbIX MIOBEPXHOCTEH, Xapak-
Tep 00paboTKu (TpeaBapUTEIbLHO, OJHOBPEMEHHO, OKOHYATEIBHO, M0 KOIHPY,
[0 MporpaMMe, MOCIeI0BaTENbHO, ¢ MOJIPE3aHUEM TOPLA, COIJIACHO YEPTEKY,
COTJIACHO ACKU3Y).

[Ipu 3anmcu coxep)kaHus ONeEpalMy JOMYyCKaeTcs IMOJIHAs WIM COKpa-
nieHHas gopma 3anucu. [1oaHyr0 3anUCh ClielyeT BBIIOIHATh NpU OTCYTCTBUHU
rpadguueckux n300paKeHUH 1 1J1s1 KOMIJIEKCHOTO OTOOpaKeHHS BCEX JICUCTBUM,
KOTOPBIE BBHIIOJHSAIOTCS HCIOIHUTEIEM WM UCTIOJIHUTEISIMU.
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Tabnuya A.1 — Onepayuu ons 06pabomku pe3anuem

HaunmenoBanue ornecpannu

HanmenoBanue orncpannu

1 ABTOoMaTHO-IMHEHHAS

39 Opesepnas ¢ UITY

2 ArperatHas

40 [MlmmdoBanpuas ¢ YITY

3 JlonOexHas

41 BepTUKaIbHO-IPOTSIKHAS

4 3y60monbexHast

42 T'opu30HTaTBHO-TIPOTSHKHAS

5 3ybo3akpyrisronias

43 AnmazHo-pacToyHas

6 3ybonakaTHas

44 BepTuKaabHO-pACTOYHAS

7 3yboo0OKaThIBarOIIas

45 T'opr30HTAIBLHO-PACTOYHAS

8 3ybonpupabaTteiBaromnias

46 KoopamHaTHO-pacTO4HAs

9 3ybonmpuTtupoyHas

47 bonToHnape3Has

10 3yb6onpoTsikHas

48 T"aiikoHape3Has

11 3y6ocTporanbHas

49 PespOoHaKaTHAsA

12 3y6oTokapHas

50 BeprtukanbHO-CBepIUIbHAS

13 3yb6odpesepHas

51 I'opu3oHTaIBHO-CBEPIMIIbHAS

14 3y00xOHUHTOBAJIbHAS

52 KoopanHaTHO-CBEPIMIbHAS

15 3yOonieBuHrOBaIbHAS

53 PannanbHO-CBEpIIIIbHAS

16 3ybonumdoBanpHas

54 CBepaunibHO-IIEHTPOBAJIbHAS

17 CnenunansHast
3yboo0padarsiBaroIias

55 [lonepeuHo-cTporaibHasi

56 [IpononpHO-CTpOTragbHast

18 IlInunenakaTHas

57 ABTOomaTHas TOKapHas

19 IllnunectpyranbHas

58 BanbrieTokapHas

20 HmumedpesepHast 59 Jlo6oTokapHas
21 KomObuHupoBaHHast 60 Pe3pOoTOKapHas
22 Bubpoabpa3uBHas 61 CnenuanbHas TOKapHas

23 "axToBOYHAS

62 ToxapHO-OecIieHTpOoBasI

24 JloBogouHast

63 TokapHO-BUHTOpE3HAs

25 OmuioBouHas

64 ToxapHO-3aTHIJIOBOYHAS

26 TlomupoBanibHas

65 TokapHO-KapycelbHasl

27 IlputupoyHas

66 TokapHO-KOTTMpOBaIbHAS

28 CynepuHuniaas

67 TokapHO-peBOJIbBEpHAs

29 XoHWHTOBaJIbHAS

68 Topuenoape3Has
IICHTPOBAJIbHAS

30 AGpa3uBHO-OTpE3HAs

69 bapabanno-dpesepHas

31 JlenTOUHO-OTpE3HAS

70 BeprukaibHo-(hpe3epHas

32 Hox0BOYHO-0Tpe3Has

71 IN'opuzonTanbHO-(hpe3epHast

33 [Muno-otpe3Has

72 I'paBupoBanbHO-Gpe3epHas

34 ToxapHO-OTpe3HasI

73 KapycenbHo-(hpesepHas

35 dpesepHO-0TpE3HAS

74 KonmpoBanbHO-(pe3epHas

36 Pactounas ¢ UI1VY

75 IlpomonbHO-(hpesepHas

37 CeepaunbHas ¢ UITY

76 Pe3pbodpesepHas

38 Tokapnas ¢ UITY

77 CnenmanbHasi ppesepHas
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IIpooonxcenue mabauywt A. 1

HanmenoBanue onepanuun HaunmenoBanue onepanuun
78 YuuepcanbHO-(ppe3epHast 88 JleaTouno-nmdoBagpHas
79 ®pe3epHO-TIEHTPOBATbHAS 89 O6aupouHO-TIUTH(OBATHHAS
80 [lImonouHo-hpezepHas 90 ITnockouuudopanbpHas
81 becnientpoBo-numdoBaibHas 91 Pe3pOonumndoBaibHas
82 BanpuenuindoBaibHas 92 TopnenumndoBaabHas
83 BryrpunummdoBanbHas 93 [lenTponumndoBaabHas
84 3arounas 94 lllnudoBanpHas cienuagIbHas
85 KapycenpHo-TtumdoBaibHasI 95 IllnudoBanbHO-3aTHUIOBOY-HASI
86 KoopannatHo-mmndoBagbHas 96 IImunenumdoBanbHas
87 KpyrnouumudopanbpHas

CokpalleHHYI0 3alUCh CJIEAYET BHIMOIHATh IPU HAIUYUH TPAPUUECKUX
U300paKeHUH, KOTOPBIE IOCTATOYHO MOJHO OTOOPaKaroT BCIO HEOOXOAUMYIO
nHpopMaIuio 1o o0padboTke pe3anueM. B aTom ciyyae B 3amucu coaepxKaHus
oTIepaIliy TOTOJHUTEIbHAS HHPOPMALIHI HE YKa3bIBACTCA.

Hanpuwmep:
- [Tonnas 3anucek:

@10™
CBepnuth 4 CKBO3HBIX OTBEpPCTHA C IIO-
<, T \\\——’\ CIEAYIOIIUM 3€HKepOoBaHUEM (acok, BHI-
T \,——k NNV JepKUBast d=10""2, d=40+0,05, .~ 90°+30"

. Qg;, u 1x45°, cornacHo uyepTexy.
=l ©40%0,05 CokpallleHHasI 3aI¥Ch:

Ceepiuts 4 or. d=10""% senxepoBathb
dacku 1x45°, cornacHo 4epTexy.
[Ipu 3anucu coaepxkaHus MEPEXo-
Ja JOIyCKaeTcs IMOJHas WM COKpaleH-
Has opma 3aIucH.
[TomHyro 3amuch CHEAYET BBINOJ-
HATHh MPU HEOOXOJUMOCTU MEPEUYUCIICHUSI BCEX Pa3MEpPOB, KOTOPHIE BBIIEPKHU-
BaroTca. J[aHHas 3anmuch XapakTepHa JJisl IPOMEXKYTOUHBIX TIEPEX0I0B, KOTOPHIE
HE UMEIOT TpauyecKkux WUIIOCTpaluii. B 3ToM ciydae B 3amucu colieprKaHust
nepexojia CleyeT yKa3blBaTh MCHOJHUTEIBHBIE pa3Mephbl C UX MNpPEaeSIbHbIMU
OTKJIOHEHUSMH.
Hamnpumep, «Tounth moBepxHOCTh, BoiaepkuBast d = 40,34 1 | = 100 + 0,6».
CokpallleHHYI0 3alKCh CJIEIYET BBIMNOJHITh MPH YCJIOBUU CCBHUIKM Ha
YCJIIOBHOE 0003HAaYEHUE KOHCTPYKTHUBHOTO 3JIEMEHTAa 00pabaThiBaeMOro H3Jie-
nusi. JlaHHas 3amuch BBITIOJIHSIETCS MPU JTIOCTATOYHOM rpaduueckoil nHdopma-
nuu. Hanpumep, «Tounts kanaBky 1».
3anuch coiep)kaHusl Tepexoja CleAyeT BBITIOIHSATh B COOTBETCTBUU C
Tabnuien A.2.
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Tabnuya A.2 — Ilpumepovl noHoU U COKPAUIEHHOU 3aNUCU NEPEeXo008

obpabomxu pezanuem
DcKu3 3anuch  mepe- DcKu3 3anuch mepexo-
X0/1a TMOJTHAS Jla  COKpAIICH-
Has
1 2 3 4
@ Tounts (ULIH- Tounts  (LIH-
dboBarh, npure- @ dboBath, IpuUTE-
N peTh, MOJUPO- o peTh, TOJIUPO-
! BaTh U T.II.) TO- Y |Barh U T.N.) HO-
Ty et BEPXHOCTh, BBI- l BEPXHOCTH 1
JepXKuBas pas-
Mepsl 1 u 2
@ Tounts (ULIH- @ Tounuts (ULIH-
é. dboBaTh, mpuTe- = dboBath, mpute-
. B S I B o
P T peTh, TMOJHUPO- [ ol peTh, TOJIUPO-
o rRime BaTh M T.II.) Ka- T BaTh U T.I.) Ka-
5 HaBKY, BBIIEP- HaBky 1
O~ W
| Ly ® KUBasi pa3Mephl
Bormw 1-3 =}
s
@+ |
@) L 2 @) Touuts (uUIH- Lk (7) Touute  (1UTH-
L—— — 1 | ¢doBaTh, mpuTe- E— T dboBatp, mpute-
h; o "“\l 2 peTh, MOJIHPO- —} A g + = peTh, IOJIHUPO-
m BaTh U T.II.) BbI- 4 BaTh U T.II.) BBI-
@ x TOYKY, BBIIEp- TOUKy 1

KUBasi pa3Mephl

1-4

Touute (ULIH- Touute (UIH-
¢doBaTh, mpuUTE- ! ¢doBath, npure-
Z| o peTh, IOIHUPO- JE—' peTh,  MOJUPO-
C"""'o@ BaTb H  T.IL) —| ,..c- |BaTb W TIL)
dacky, BbIAED- dacky 1
xuBas pazmep 1
Tountp (UIM- 1KY Tounte (UIH-
dboBaTh, mpuTe- r '} | dosaTs, npure-
pers, momupo-| || " |perb, MOIHPO-

BaTh U T.II.) KO-
HYC, BBIJIEPKHU-
Basg pasmepnl 1
u2

BaTh W T.N.) KO-
Hyc 1
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Ilpoooncenue mabauywvt A.2

1

2

w

4

E

Tounts (ULIK-
dboBarth, mpuUTE-

peTh, TOJUPO-
BaTh W T.IL)
chepy, BbI-

JIep)KUBasi pas-
Mmep 1

Tounth (ULIK-
dboBarh, mpuUTE-

peTh, TOJUPO-
BaTh MW T.II.)
cepy 1

Tounts (ULIK-
doBaTh, mOIH-
poBaTh W T.II.)
KPHUBOJIMHEN-
HYIO  TIOBEpX-
HOCTh, BBIZIEP-
KUBask pa3Mepbl
1-6

Tounth (ULIK-
¢doBaTh, MOIH-
poBaTh U T.IL.)
KPHUBOJIMHEN-
HYI0  TOBEpX-
HOCTh 1

Hapesatb (¢dpe-
3epOBaTh,
HaKaTaTh,
nunpoBath U
T.I.)  pe3noy,
BEIJICPIKUBAS
pasmepsl 11 2

Hapesarts (dpe-
3epoBaTh,
HaKaTaTh,
nuipoBath U
T.11.) pe3b0y 1

Hakarats pud-

Hakarate pud-

A » -
af 5 - \® | J€HUsA, BBIIEP- “.,.-}\ v ‘-.,‘ o jgenus 1
LL : 8 JKUBasl Pa3sMephI Lt : . |
lu?2
@+t L]
@ @ LlenTpoBaTh 7 LlenTpoBaTh
< [+ TOpEL, BBIAEP- & Toper 1
RN Zt o JKHUBast pa3Mephbl N \\\l
u > -t e e A ~ 3
ISNSSHN 1-4 BRSNS
7)) ar
\J -] s
oy ¢ Cepiuth (3eH- @ CrepnuTh (3€H-
-& e KepoBaTh, pas- — i KepoBaTh, pas-
NSNS A \ NN
BEPHYTH U T.II.) = S BEPHYTh U T.II.)
@ 2ts @ OTBEPCTHUE, BHI- ANAN ' | orBepctHe 1

JEepKUBasi pas-
Mepsbl 1 u 2
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IIpoooncenue mabauywvt A.2

1 2 3 4
7 CBepnuthb 1 Caepnuth (pac-
(paccBepiuTh, ~ T | |CcBepIHUTH, 3CH-
3CHKEpOBaTh U __-__T-—--m* KepoBaTh u
T.11.) OTBEp- " | T.IL.) OTBEpPCTHE
CTHE,  BBIIEP- L enl 1
KUBasg pa3Me-
pei 1l u2
@ faCTO‘{I/ITB @ faCTO‘—II/ITB
; 3CHKEPOBaTh , , 3CHKEPOBATh
‘////’/// // / p ! ///// 2, x p ’
- - - nuidoBaTth U E = . nudoBaTh U
Ly TIL)  OTBep- | klliiiil T.IL.) OTBEPCTHE
@ 4 CTHE,  BBIIEP- e 1
KHUBas pazMe-
poilu?2
(Z) | Pactounts @ Pactounts
o —§ | (3enxepoBars, Tz - | (3eHKEpOBATH,
o
Wrrrsras Pa3BEepHYTh W & iy pa3BepHYTH U
t T.II.) KOHHYE- ( T.II.) KOHUYE-
CKOe OTBEp- CKOE OTBEPCTHE
CTHE,  BBIIEP- 1
KUBas pa3Me-
ps1 1-3
@ PacTtouuts ka- @ PacTtounts ka-
L
7 HaBKYy, BBIJIEP- e HaBKy 1
“:/““‘/“ ™ )KUBasg pasme- Y s M s I
bl 1-3 % Z
ot | %
= * el el

Pactounth Pactouuts (mo-

(MOJIMpPOBATH, JUpPOBaTh, JI0-

JIOBECTH U T.II.) BECTH U T.II.)

BBITOUKY, BBI- BBITOUKY 1

JEpKUBasi pas-

mepbl 1-3

3eHKEepOBATh 3eHKEepOBaTh

(mmudoBats, (mrdoBaTs,

NOJIUPOBaTh U NOJIUPOBATh M|
7 T.I1.) dacky, T.1.) packy 1
BBIJICPKUBAs

pazmep 1
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Ilpooonocenue mabauyvr A.2

1 2 3 4
PacTouunts PacTounts
(3eHKEepOBaTh, (3eHKepOoBaTh,
nuM¢oBaTh, nuMoBaTh,
MOJIUPOBATh | MOJIMPOBATh |
T.II.) TaJTElb, T.I1.) TasITENH 1
BEIJICP)KUBASI
pazmep 1
PacTounts Pactounts
(mudoBaTs, (mudoBaTth,
MOJIUPOBATh U MOJIUPOBATh H
T.IL.) cdepy, T.1.) chepy 1
BBIJICP)KUBAsI
pasmep 1
0, Hape3sath @ Hape3sats
(wmudoBats, 7 (umudoBats,
e | 05 JIOBECTH M T.IL.) T JIOBECTH M T.II.)
T pe3b0y, BbI- > pe3nly 1
JIEpKUBasl pas-
mep 1
Otpes3atp  Jie- ©) Otpes3atp  He-
Tajab (3aroToB- 4 = Tajgb (3aroToB-
il Sk o KYy), BBIICPKHU- F - Ky) 1
: . Bas pasmep 1 ;
——+(1) |
‘ Otpezars 2 3a- Otpesatp 2 3a-
;i TOTOBKH,  BBI- = TOTOBKH 1
[ JepXKuBas pas- F i |
D) mep 1 Ll
kG Bpesatbca B D Bpesatbcs B
» IIOBEPXHOCTH : IIOBEPXHOCTH
; e I (Hagpes3atb Je- [ (Hagpe3atb fe-
, ] Tajab), BbIAEP- —H = Tallb 1O  IIO-
7 ® KUBas pazMe- ' - BepxHOCTH 1)
pb1 1-3 -

[Tonpe3atp
(mmudoBath,
MOJIUPOBATh U
T.I1.) TOpell,
BBIJICP)KUBAsI
pasmep 1

[Tonpe3atp
(mmudoBath,
MOJIMPOBATh |
T.11.) Topen 1
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IIpoooncenue mabauywvt A.2

1 2 3 4
[Toxpesats T [Tonpesats
] (mudoBaTts, = : (mudoBaTh,
1 IIOJINPOBATh | 7 MOJIUPOBATh U
— T.IL.) TOpeI] — T.I1.) TOpeI]
Y N ~@ OypTHKa, BHI- e v 3 59 oyptuka 1
JepKUBast
pazmep 1
[Toxpesath ITonpesats
e L (urdoBats, — = @ (uudoBats,
> IOJIMPOBATh H > MOJIMPOBATh H
o @ T.I.) IHO OT- 4 T.II.) JOHO OT-

BEPCTHSI, BBI- BepcTus 1
JepKuBas
pa3smep 1
m ®peszepoBath (ﬂ ®pes3epoBathb
L il (cTporarts, i (cTporarts,
A numdoBaTh U ; numdoBaTh U
iv T.I.) TIOBEPX- x T.I.) TOBEpX-
HOCTB, BBIICP- Y HOCTB 1
KUBas pa3Mep
1
@d N EDpesepOBaTb EDpe3epOBaTL
CTpOTaTh, CTpOTaTh,
nuiidoBaTh U nuidoBarb U
T..)  acky, T.11.) packy 1
o £ L@ BBIIEPKUBAS
pasmepsl 1 u 2
] ®peszepoBath ®peszepoBath
H—@ @ (cTporarts, (cTporarts,
v nuidoBaTh U nuidoBarb U
= T.I.)  YCTYI, T..) ycryn 1
y BBIIICPIKUBas 1
pa3mepsl 1 u 2
R OdpesepoBaThb OdpesepoBaTh
ﬁ/_@ (cTporats, R (cTporats,

numdoBaTh U
T.II.) TaJTellb,
BBIJICPIKUBASI
pazmep 1

numdoBath U
T.I.) TaaTesnpb 1
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1 2 3 4
@ bt 3 ®pe3epoBaTh (D\b t ®dpe3epoBathb
(cTporarts, (cTporarts,
" nudoBaTh U " nudoBaTh 1
T.I1.) Ta3, BbI- T.I1.) ma3 1
@ JepKUBast
pa3mepsl 1-3
. l"j OdpesepoBaTh A |":1 ®dpe3epoBarth
LITTOHOYHBIN F IIITOHOYHBIN
J nas, BbIAEp- Q na3 1
© tea} KHMBas  pas- : Dy 1.
7
; T Mepsl 1-4 . —
@ ; b
e @ Jon6uth . Jonouth
(IpOTSAHYTH) (IpOTSAHYTH)
i _'L " [ITTIOHOYHBIN D4R B IITIOHOYHBIN
’ L mas3, BBIJIEp- ' L ma3 1
KUBasi ~ pas- 1
Mepsbl 1 u 2
@ k. @@ ®peszepoBath _'Z__ 7 ®pes3epoBathb
e (IPOTSIHYTH) - (POTSAHYTB)
< ma3, BBIIEp- < na3 1
T 4 KUBasi ~ pas- L)
e L3 mepel 1-4 Lot
@% s P DO~
~ & -~
@
@ b dpe3epoBaTh @\ b dpeszepoBath
¥ (IPOTSAHYTH) (IPOTSHYTH)
& IUIAL,  BBI- | =] i 1
J @ JepPKUBAs !
pasmepbl 1 u
2
®pes3epoBath @ ®pes3epoBathb
(cTporarts, (cTporarts,

L’

e @

numdoBaTh U
T.I.) JBICKY,
BBIJICPIKUBASI
pazmep 1

e £ B

numdoBaTh 1
T.I.) JBICKY 1
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2

4

1
=10,

RO

®pes3epoBarhb
nas mo pasMer-
K€, BBIICPKUBAs
pazmepsi 1-4

h

vz

®pes3epoBarb
naz 1 mo pas-
METKE

S @ Honbuts (mipo- JonouTh
TAHYTb) IIECTHU- (IpOTSAHYTH)
/ *\ TPaHHHUK,  BBI- / HIECTUTPAH-
' JepKUBasi  pas- HUK 1
w mep 1 W
®pesepoBathb ®pes3epoBathb
a (ctporarts, o (cTporarts,
nuidoBarh U nuidoBarh u
M T.I1.) IIECTH- T.1.) UIECTH-
(D TPaHHUK,  BBI- M rpanHuk 1
JIep>KUBasi  pas-
Mmep 1
@ b 5 ®pes3epoBathb (D\ = B ®pes3epoBathb
, | (mumrdosars, (g oBats,

h

NOJIMPOBATh U
T.Il.) TIOBEPXHO-

h

NOJINPOBATh U
T.I.) TIOBEPX-

CTH, BBIIEPKHU- HOoCcTH 1 1 2
Basg pasmepsl 1-
3
m @ [Mpommts (101 @ IpommTs
OuTh,  TPOTH- (1onOuUTH,
. HYTh U T.II.) OT- OPOTSIHYTh |
5 BEPCTHE,  BbI- T.I.)  OTBEp-
g @ JepKuBas  pas- - crue 1
mepbl 1 u 2 :
b D) dpe3epoBaTh b 0 dpesepoBaTh
| (uutrdoBarts, ] (uutrdoBarts,

NOJUPOBaTh |
T..) OOKOBbIE
MIOBEPXHOCTHU
NUTUIEB,  BBI-
JepXKuBas pas-
mep 1

TIOJTUPOBATH |
T..)  OOKO-
BbIC IOBEPX-
HOCTH  TIUIHU-
nes 1
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2 4
®pe3epoBaTh ®pe3epoBath
(mudoBaTh, (mugoBath,
MOJIUPOBATH MOJINPOBATH
U T.OI.) TIO- U T.OI.) TIO-
BEPXHOCTH BEPXHOCTH 1
BIIQJIMH, BbI-

JepKuBas

pa3mepsl 1-3

Jonbutn JloOuThH
(IpOTSAHYTH) (IpOTSAHYTH)
IUTAIBI, BbI- uTrie! 1
JepKuBas

pa3mMepbl

1-3

Hapesarts Hapesars
(dbpesepo- (dbpesepo-
BaTh, IUIU- BaTh, IUIMU-
dboBathb u ¢dboBathb u
T.I.) YEpBSIK, T.I.) YEpBIK
BBIJICPKUBAs 1

pa3mepsl 1-4

®pe3epoBaTh ®pe3epoBarTh
(10n0uUTH, (mon0uts,
CTpOTaTh, CTpOTaTh,
OPOTSHYTH, IPOTSHYTb,
3aKpyTJIUTh, 3aKpyTJIUTh,
IIEBUHIO- [IEBUHTO-
BaTh, MpuUTe- BaTh, MpuUTe-
peTh, O0OKa- peTh, O0OKa-
TaTh, 3a4d- TaTh, 3a4U-
CTUTh U T.II.) CTUTh U T.II.)
3yObsi,  BBI- 3yObs 1
JepKuBast

pazmepsl 1-4

3anuch BCIIOMOTATEIILHBIX MEPCXOJ0B CIACAYCT BLIIIOJHATH B COOTBCT-
CTBUHU C YKA3aHHBIMU BBIIIC ITPaBUJIAMH I TCXHOJIOTUICCKUX IICPCXOO0B.

KiroueBrie ciioBa AJIA BCIIOMOT'aTCIBbHBIX IICPCXOJ0B: BBIBCPUTL, 3aKpPC-
IMIUTh, HACTPOUTD, MICPCYCTAHOBUTL, NICPCYCTAHOBUTH U 3aKPCIUTh; IICPCYCTAHO-
BHUTb BBIBCPUTHb H 3aAKPCIINTL, IICPCMCCTUTDL, IIOKATb, IIPOBCPUTH, CMA34Th,
CHATb; YCTAHOBUTL, YCTAHOBHUTDL U BbBIBCPUTDH, YCTAHOBUTH U 3aKPCIIUTh, YCTAHO-
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BUTb, BEIBEPUTH U 3aKPETUTbD.

3anuch BCIOMOTaTENbHBIX IEPEXOA0B JOMYCKAETCS HE BHIMOIHSTH:

* IIpU MAPUIPYTHOM ONKUCAHUU TEXHOJOTMUECKUX ONEpPALIHiA;

* IIpU OINEpPAlMOHHOM OINKMCAHUU U MPUMEHEHHH KapThl 3cku30B (KO)
WIK COOTBETCTBYIOIIMX, onepaoHHbX KapT (OK), KkoTopbie TPUMEHSIOT IS
rpadguueckoro u3o0paxkeHusi oopabaTbiBaeMON 3arOTOBKH C YKa3aHUEM YCIIOB-
HBIX 0003HAUYECHUN UCTIONB3YEMBIX 0a3 U Omop.

[Ipu cobmoneHuu yka3zaHHBIX TpeOoBaHMI pa3pabOTUMK 00s3aH 3aIoJi-
HUTH COOTBETCTBYIOIIHE Tpadbl B JOKYMEHTaX, KOTOPbIE MPeIyCMaTPUBAIOT 3a-
IIMCh BCIIOMOT'aTEJIbHOI'O BPEMEHH.

YcTaHOBJIEHUE MOTHOW WM COKPAIIEHHOrO 3aliCH COAEpKaHus onepa-
uu (1epexoaa) A KaXA0ro Ciydasl onpeaensercs pa3paboTunKoM JOKYMEH-
TOB.

B 3anucu onepanuu uwiM nepexojia He peKOMEHAYETCsl YKa3blBaTh LIEPO-
XOBaTOCTh 00pabaThIBa€MbIX MOBEpXHOCTEH. Pa3paboTuMKOM TOKYMEHTOB Ta-
Kas nH(OpPMaLKs UCHOJB3YETCS P MapUIPYyTHOM ONMCAHUU U3 KOHCTPYKTOP-
CKOI'O JIOKYMEHTa, a IIPU OIEpallMOHHOM OIIMCAHMM yKasbiBaeTcs Ha KO wnm
OK, KoTOpbIE€ UMEIOT 30HY AJIs IpaUUECKO UILTFOCTPaLlUu.

JlommyckaeTcsi B TEKCTE€ yKa3blBaTh MH(OPMALMIO O IIEPOXOBATOCTH IO-
BEPXHOCTH, €CJIM OHAa OTHOCHUTCS K MPEABAPUTEIILHO 00padaThIBa€MbIM MOBEPX-
HOCTSIM U HE MOKeT ObITh yKazaHa Ha KO unu OK.

JlononHuTenbHas WH(OpManus MpU 3alUCH ONEepaluid U MEePexXo0/I0B
MPUMEHSETCA TOJBKO NPH HEOOXOJMMOCTH YKa3aHHsS KOJMYECTBAa IOCIEI0Ba-
TEJIBbHO WJIM OJTHOBPEMEHHO 00paldaThIBAEMbIX MOBEPXHOCTEH HWIIM KOHCTPYK-
THUBHBIX 3JIEMEHTOB.

Hanpumep, «TouuTh OBE KaHABKH, COIJIACHO 3CKU3Y», «Dpe3epoBarth
KPUBOJIMHENHYIO IOBEPXHOCTH 1».

[Ipn MapmpyTHOM ONHMCAHMM OIEpalUU Ui YKa3aHUS 3aBEPIUAFOIINX
IeNCTBUM MPUMEHSIETCS JOTOIHUTEIbHAs UH(pOpMAaLIHSL.

Hanpumep, «TounTh NOBEPXHOCTD, BBIIECPKUBASL pa3MEPDI
dl = 40. 0,34 d2 =20 0,24+ Il = 40+0,2; |2 = 60+0.4; r=1,5».
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Ipuioxenue b
biiaHk 3a1aHUA HA KYPCOBOM MPOEKT

JlonOacckasi Tocy1apCTBEHHAs] MAIIIMHOCTPOUTEIbHAS aKaJeMus
Kadenpa TexHonoruu u ynpapiieHUs IPOU3BOJCTBOM

3A0AHHE
Ha KprOBOﬁ IMPOCKT IO AUCHUILIIMHC

“TEXHOJOI'UYAd OBPABOTKMHN
TUINMOBBIX AETAJJEMHX
U CBOPKUAU MAUONINUH”
Cmyo. 2pynnbul
Hcxoonwvie oannwvie: N.= wim./200.

(HauMeHoBaHUE y37a (U3/1eNKs) 1 HOMEp YepTexa)

1 Tlpoananu3upoBaTh OOBEKTHI MPOESKTUPOBAHUS:

2 Pa3paboTaTh TEXHOJOTHUUECKYIO CXEMY U TEXHOJIOTHIO COOPKHU:

3 Pa3paboTaTh TEXHOJOTUYECKUM MPOIIECC MEXaHUYECKOU 00pabOTKu:

4 PaccunTars NpUITYCKU HA:

5 Paccunratrh pexxuMbl pe3aHus UM COOPKU Ha OTIEPALIMH:

6 PaccunTaTh HOpMBI BpEMEHU HA ONIEPALIVN:

7 Pa3zpaboTaTh TEXHOJOTMYECKHUE KapThl HAJIAJIOK HA OTIEPALIUHN:

8 CripoeKTHpOBaTh CTAHOYHOE WJIK COOPOYHOE MTPUCTIOCOOJICHUE:

9 CpoeKTrpoBaTh KOHTPOJIBLHOE MPUCTIOCOOIICHNE:

10 Boi6path cpeacTBa MeXaHU3alUKA U aBTOMATH3AIUH:

11 BpInoJHATH CIENMATIBHYO HAYYHO-HUCCIIEI0BATEIBCKYIO YaCTh MPOEKTA

Ha TEMY:

JlaTer:

BbIJA4YU OKOHYAaHUS
IHoanucu:

CTyAECHTA IIPEIOIaBaTEeIA
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Copep:xaHre OCHOBHBIX TalloB KYpCOBOTO TPO- Cpok BbI-

eKTa % BBITIOJI- MOJIHEHUS
HCHUS (HOMED He-
JIeTIN)

1 W3ydyenue ciaykeOHOrO Ha3HAYEHHS U KOH- 2 1

CTPYKIHI O0BEKTOB TPOCKTUPOBAHHS

2 AHanu3 TEXHOJOTHYHOCTH OOBEKTOB IPOCKTHU- 4 1

pOBaHMSI

3 AHanu3 MapKeTHHTOBBIX MCCJIe0BaHUN Ha Oa- 6 2

30BOM MPEANPUITHN

4 Ananu3 0a30BBbIX TEXHOJOTHUUYECKUX MPOIIECCOB 8 2

MEXaHOO0OPaOOTKH M COOpPKH: cxeM 0a3upoBaHMsI,

000OpyI0BaHUS, CTPYKTYPHI U TIOCTPOCHHS OIepa-

Ui, COOPOYHBIX CTEHJOB, TPAHCIIOPTHBIX

CPEICTB, OpraHW3allid TPOU3BOJICTBA, CPEICTB

MEXaHU3aINA U aBTOMAaTH3aITuU

5 OOocHOBaHUE MPOrpaMMbl BBITYCKa U THUIIA 10 2

IPOU3BOJICTBA

6 Pa3paboTka TEXHOJOTUYECKON CXEMbl U TEXHO- 12 3

JIOTUX COOPKM; TOUYHOCTHBIE pacyeThl JAETald U

y37a (u3aenus)

7 Be16op Bua u cnoco6a mosydeHus: 3aroTOBKU 20 3

8 ObocHOoBaHuE BBIOOpa 000PYIOBaHUS, CTAHOY- 22 4

HbIX W KOHTPOJIBHBIX MPHUCIOCOOJIEHUM, pexKy-

IIMX U BCIIOMOTATEILHBIX HHCTPYMEHTOB, TPAHC-

MOPTHBIX CPEACTB, OPTaHHW3AIlMH TPOU3BOJICTBA,

CPEJICTB MEXaHU3AIlMN ¥ aBTOMATHU3AIIUU

9 CocraBiienue MapiipyTa oOpabOTKH 3aTrOTOBKH 25 4

U TIpe/IBapuTeNbHas pa3paboTka orneparuit

10 Pacyer mpumyCkoB M ONEpalMOHHBIX pa3Me- 30 5

POB, BBITTOJTHEHHUE YEPTEkKa 3arOTOBKH

11 PaspaboTka omepanuii TEXHOJIOTHYECKOTO 35 6

nporecca

12 OnpeneneHne peXMMOB pE3aHUS] U TEXHHUYE- 40 7

CKOE€ HOPMHUPOBAHUE ONEpaIUid

13 Pa3paboTKa TEXHOJOTUYECKHUX KapT HAIAJIOK 48 8

14 TexHMKO-3KOHOMUYECKOEe OOOCHOBAaHUE BHI- 52 9

OpaHHOTO BapuaHTa TEXHOJOTUYECKOTO MpoIiecca
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15 IlIpoexTHpoBaHHE CTAHOYHOTO MPUCIOCOOICHHUS
(o6ocHOBaHUE BHUJA U KOHCTPYKIUHU BHIOPAHHOTO IMPH-
criocoONeHus, cXxeM 0a3WpOBAaHUS;, OMUCAHUE YCTPOIi-
CTBa W TIPUHIIMIIA Pa0OTHI; CHIIOBBIC, POYHOCTHHIC H
TOYHOCTHBIE PACUYEThI)

62

10

16 IlpoekTHpoBaHHE KOHTPOJIBHOTO IMPHUCIIOCOOIEHUS
(oOocHOBaHME MNPUHATOM KOHCTPYKIMH, OIMCaHHE
yCTpOMCTBa W TpPHUHIMIA PabOTHI, pacyeThl Ha TOY-
HOCTb) WJIM MIPOEKTUPOBAHKUE HAJIAJKNU HA KOHTPOJIbHO-
U3MEPUTENIbHYIO MAIlIUHY

72

11

17 Bbibop, 000CHOBaHHE U MPOEKTUPOBAHHUE CPEICTB
aBTOMaTU3allUU

80

12

18 BeImmogHEeHNE ClIeIMaIbHON YaCTH MTPOEKTA

90

13

19 Pa3pabotka TpeOOBaHUN TEXHUKU OE30MACHOCTH,
APrOHOMHKH U IKOJIOTHHU

92

13

20 Pa3paboTka NpejIoKeHUd 0 BHEIPEHUIO B IIPOU3-
BOJICTBO P€3YJIbTaTOB KypPCOBOI'O MPOEKTUPOBAHUS

95

13

21 Odopmnenue mnosicHutenbHo 3amucku (50-60
cTp.), rpadpuueckoit yactu (4-5 nmuctoB @.Al) u TexHo-
JIOTUYECKON JOKYMEHTAalMM (MapIIPyTHBIX, OTEpaly-
OHHBIX KapT M KapT ACKU30B) TEXHOJOTHMYECKUX IIPO-
I[ECCOB, MEXAaHUUECKOM 00pabOTKU 1 COOPKHU

100

14

22 3ammTa KypcOBOro NpoOeKTa

14
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IMpuioxenue B
Onpenenenue ko3gppuuuenTa 3akpensieHus onepauuii K,

Ne  ome- | HaumenoBanue | 7,,,« M, P 78 0
panuu orepanuu

1

Ipunoxenue I
AHaJu3 0a30BOro TEXHOJIOTMYECKOT0 MPoLecca
U3rOTOBJICHUS JAE€TAJIH

(HaMeHOBaHUE)
One- | Mogenb Pexxymmii | Usmepu- | Dckuz o6pabotku | Peko-
pauus | CTaHKa, UHCTPY- TEJIbHBIN MEH-
IIPUCIIO- MEHT UHCTPY- Jaluu
coOJeHue MEHT

punoxenne /|
Tabauua pacyera NpuUNyCcKoOB

Pa3zmep O6mmit | Koag- YTounen- | Jlomyck Pa3mepsr 3aro-

MOBEpX- | MPUMYCK | GUIIMEHT | HBI (TpU- | HA  3aro- | TOBKH C JIOMYyC-

HOCTH, MM | Ha  pa3- | y’)KE€CTO- | HATBIN) TOBKY, MM | KAMHU, MM
Mep, MM | YeHUs PUITYCK

JnameTpasibHbIE pa3MEpPBI

JIuHenHbIe pa3Mepbl
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Ipuioxenue E

Pacuer TEeXHOJIOrMYECKON ce0eCTOMMOCTH

Tabnuya E.1 — Ilpumep pacuema mexnHonro2uueckot cebecmoumocmu

ToxapHo-
Pa3zmep-
IMoka3zarenn HOCTE BHHTOpE3Hasi
16K20 | 16K20
I"'oytoBas mporpamma 3amycka T 250 250
Hopma BpemeHnu Ha onepariuio MUH 22 13
Yacosas craBka paboyero I'pH/Y 9,4 8,9
Kosddurment, yuuThiBaromuii JOMOIHUTENBHYIO
3apIiaTy M OTUMCIEHUS HAa COLMAIBHOE CTpaxo-| TIpH 1,25 1,25
BaHHE
1 3apmuiaTa npou3BOACTBEHHBIX Pado4YnX TpH 4,31 2,41
Hopma aMopTu3aiimoHHbIX OTYUCICHUN % 12 20
banancoBas crouMocTh 000pyA0BaHUS T'PH 180000 | 265000
Cpennuii k03hUIMEHT 3arpy3ku 000py10BaHuUs 0,023 | 0,013
2 3aTparbl HA aMOPTU3ALUIO 000PYA0BAHMS TpH 2,0 2,9
CyMMapHasi MOIITHOCTh DJIEKTpOABHUTATENEeH 000- Bt 11 10
pyJIOBaHUS
Koaddumument 3arpysku oOopyaoBaHus MO Bpe- 0.6 0,55
MEHU
Koaddumment 3arpy3ku o00opyoBaHUSI MO MOIII- 05 0 45
HOCTHU ’ ’
CroumocTts 1kBT4 3nekTposHeprumn TPH 0,5 0,5
3 Pacxoabl HA YJIEKTPOIHEPTHIO TpH 0,61 0,27
I{ena npucnocobyeHuit TpH 2000 | 3000
DKCIUTyaTallMOHHBIA CPOK HCIIONB30BAaHUS TIPH-
. JEeT 5 2
CIOCOOJIEHUI
4.1 3aTpaTtsl Ha coJiep:KaHue MPUCTIOCO0IeHUi TpH 0,59 1,30
MamuHHOe BpeMs MHUH 2,7 19
BcniomorarensHoe Bpemsi MWH 12 9
I{eHa pexxyIero HHCTpPYMEHTA T'PH 35 100
3aTparthl Ha MEPETOUKY T'pH 14 0
CTOMKOCTh PEXKYIIETO HHCTPYMEHTA MUH 60 60
Koaddurment mammaHOr0o BpeMeHn 1,23 1,21
Ilena MajI0IIEHHOTO MHBEHTAPS T'pH 150 300
Kosddumment, yuuthiBarOmmii CTOMMOCTH pe- 19 12
MOHTA UHBEHTapS ’ ’
Cpox HCIIOIb30BaHUS MHBEHTApS 10 TOJHOW He- 4 500 500
IPUTOAHOCTH
4.2 3anajbI HA peXyIIMd MHCTPYMEHT M Ma- rpH 1,01 203
JIOIEHHBbIIi HHBEHTAPh
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IIpooonocenue mabauywt E. 1

4.3 3aTpaThbl HA TEXHOJIOTHYECKYI0 OCHACTKY T'PH 1,59 3,33
[Tmomanes moMmernieHus, Ha KOTOPOU BBITTOTHSACTCS 2 15 o5
ormeparus ,

['omoBeIe 3aTpaThl Ha comepkaHue 1M” TUIOMAIN rpH e 150 200
ITOMEIIEHUS

5 3arpaTsbl Ha coJep:KaHUE MPOU3BOJACTBEHHOIO rpH 0.21 0.27
MoMeIeHus

Koaddunment, yduTsIBaromuii mpoyre IEXOBbIC 15 15
3aTpaThl ’ ’

6 IIpoyue 1exoBble pacxo/bl TpH 6,46 3,62
TexHoJ0rn4eckas ce0ecTouMocThb TpH 15,73 | 14,05
Cpok OKYNaeMOCTH KallUTAJIbHBIX BJI0KEHH JeT 1,27
IIpoueHT CHUKEHUsI TPYI0EMKOCTH % 40,91

PocT npou3BOANTEILHOCTH TPY/AA % 69,23
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