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1 HEJIb ITPOEKTA

OcHosnas nenb npenogaBanuss MJIK 01.02 «IIporpammMupoBaHue CUCTEM C YUCTOBBIM MPO-
rPaMMHBIM YIIPaBIEHUEM» - OCBOCHHE HABBIKOB pa3pabOTKU YIPABISIIONINX MPOrpaMM JJisi MaHU-
MyJSTOPOB B COOTBETCTBUM C TEXHHYECKUM 33JaHHEM; Pa3BUTHE y CTYJIEHTOB CIIOCOOHOCTU pe-
1aTh KOHKPETHBIC TEXHOJOTUYCCKUE U MPOEKTHBIC 3a7auu, JaTh HEOOXOAMMBIC 3HAHUS JJISl MPO-
rPaMMHUPOBAHUS CUCTEM C YUCIIOBBIM MPOTPAMMHBIM YIIPABJICHUEM U HAyYUTh OOOCHOBAHHO IMpH-
MEHSATbH HX.

C 1enbto OBIIAJICHUS YKA3aHHBIM BHJIOM MPO(HECCHOHATBHON ACSITENbHOCTH U COOTBETCTBY-
IOIUMHU TTPO(hecCHOHAIbHBIMU KOMIIETEHIIUSAMU CTYACHT B XOJE OCBOEHHUSI NMPO(ecCHOHAIBHOIO
MOJyJIsl JOJDKEH:

HMMETb NPAKTUYECKUH OIIBIT:

— B OTOOpE DJIEMEHTOB MAHHITYJISIIIMOHHBIX YCTPOUCTB Il 0OECHEYeHHUs IUKIIA PaboThI
MaHUITYJISITOPA;

— B pacuere TEXHOJOTMUECKHUX MMapaMeTpPOB pabOThl MAHUITYIISITOPOB;

— B COOpKE Y37I0B MaHUMYJSTOPOB HA TEXHOJOTHYECKUX MO3HIHIX POOOTHU3NPOBAHHBIX
Y4aCTKOB B COOTBETCTBUU C KOHCTPYKTOPCKOU JJOKYMEHTAIUEH;

— B HaJIAJKe MEXaHUUYECKHUX U FIEKTPOMEXAHUUECKUX YCTPONUCTB MAHUIYJISTOPOB;

— B HacTpoWKe U KOH(UTYPHUPOBAHUU MPOTPAMMHUPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB Ma-
HUITYJISITOPOB B COOTBETCTBUU C NPUHLMIIHAIBHBIMUA CXEMaMU MOAKIOYEHUS;

— B pa3paboTKe YIPaBJIAIOMIUX TPOTPAMM JIJII MAHHITYJISTOPOB B COOTBETCTBUHU C TEXHU-
YECKHUM 3aJaHUuEM

YMETh:

— TMPOU3BOJUTH MOJI0OP 3JIEMEHTOB MAHHUMYJSIIMOHHBIX YCTPOWCTB IO 3a/laHHBIM Mapa-
MeTpawm;

— TPOBOAUTH HAJAAKY HA XOJIOCTOM XOJIy U B pabodyeM pekrMMe MEXaHUYECKHUX U IJIEKTPO-
MEXaHUYECKUX YCTPONCTB MAHUITYJISTOPOB;

— OCYUIECTBJIATH HANAJIKy HYJEBOTO MOJOKEHHS U 38KUMHBIX TPUCIIOCOOICHUI;

— YCTaHaBJIUBAaThb TEXHOJOTMYECKYIO IOCJIEI0BATEIbHOCTh ATANOB MYCKOHAJIAJOUYHBIX pa-
0orT;

— OCYHIECTBJISITh PacdeT TEXHOJIOTHYECKUX MapaMeTpoOB M 00ecreueHus MyCKOHAIA KN Ma-
HUITYJISITOPOB;

— BHOCHUTH KOPPEKTHPOBKY B pabOTy MaHUMYISIMOHHBIX YCTPOMCTB B COOTBETCTBUU C 3a-
JTAHHBIMU TEXHUYECKUMU TapaMETPaMH.

3HaTh:

— OCHOBHBIE MpaBUJIa TOCTPOCHUS YepPTEeKeH U cxeM, TpeboBaHUs K pa3padoTke u odopm-
JIEHUIO KOHCTPYKTOPCKOM M TEXHOJIOTUYECKON JOKYMEHTALINY;

— OCHOBHBIE 3aKOHBI AJIEKTPOTEXHUKH;

— (usnueckue, TEXHUYECKUE U MPOMBIIIIEHHBIE OCHOBHI JIEKTPOHUKH;

— TUIOBBIE y3JIbl U YCTPONCTBA 3JEKTPOHHOU TEXHUKH;

— OCHOBBI T€XHUYECKON MEXaHWKH, Y3JIbl M DJIEMEHTbl MEXAHUYECKUX CHUCTEM IMPOMBIII-
JICHHBIX pOOOTOB-MaHUTYJSITOPOB;

— o01IMe cBeJCHUsI 0 CUCTeMaxX YIPABJICHHS TIPOMBIIIICHHBIM MIPEANPUITHEM;

— TIOHSITHE KOMIUIEKCHOW MEXaHW3allMh U aBTOMATU3AIIMA OCHOBHBIC BUJIBI U CPEJICTBA aB-
TOMaTHU3AIMU TEXHOJIOTUYECKUX MPOLIECCOB U TPOU3BOCTB;

— 001acTh, IPUMEHEHHUE U KIIACCU(DUKAITHIO TPOMBIIIICHHBIX MAaHUTTYJISTOPOB, TPEOOBAHUS
K OCHAIICHUIO MaHUIYJSIITUOHHBIMA YCTPOMCTBAMHU TEXHOJIOTMYECKUX TO3WIUNA MPOU3BOJICTBEH-
HBIX Y4aCTKOB;

— KJacCU(UKAIUIO CXEMBbI YIIPABIECHUS U MPUMEHEHHUE MMPUBOJIOB B CHCTEMax aBTOMAaTH3a-
IIUY TIPOIIECCOB;



— KJIacCU(IMKALMIO MAHUITYJISILIMOHHBIX YCTPOMCTB, UX OCHOBHBIX Y3JIOB U JIEMEHTOB;

— CHCTEMBI yIIPABICHUS MAHUITYJIATOPAMH;

— HCIIOJIHUTENbHBIC YCTPOMCTBA U UX XaPaAKTECPUCTUKH;

— KJIacCU(UKALUIO U XapaKTEPUCTHKH YyBCTBUTEJIBHBIX JIEMEHTOB U CPEICTBA MEPEIBU-
JKEHUS B IPOCTPAHCTBE;

— TOHATHE 0 paboyeM MPOCTPaHCTBE U paboueii 30HE MaHUTTYIISATOPA;

— TEXHUYECKHE MTOKA3aTeNN, XapaKTEPU3yIOINE IPOMBILUIEHHBIX POOOTOB;

— Cpenbl U A3BIKH IPOrpaMMHUPOBaHUS MAHUITYJISITOPOB;

— anmnapaTHoe o0ecrieueHHe U ero UCIOJIHEHUE; alallTUBHbIE CUCTEMBI YIIPaBJICHUS;

— IIOHATHE U OCHOBHBIE JTaIlbl IyCKOHAJIAJKU MAHUITYJIATOPOB;

— Ha3Ha4YeHUe U 0COOEHHOCTH Y3JI0BOM COOPKH MaHUITYJIATOPOB;

— Ha3HAYEHUE U OCHOBHBIE Pa3JeNbl JOKYMEHTALMH 3aBOJa-U3rOTOBUTEIIS;

— OILIEHKY KauecTBa IyCKOHAJIaJ0YHbIX PadoT;

— cnocoObl omnpeaesneHusl NpuYrH cO00eB B padoTe MaHUMYIALUOHHBIX YCTPOWCTB U IMPO-
(MIaKTUKY UX BOZHUKHOBEHHUSI.

MJIK.01.02 «IIporpamMmmupoBaHHE CUCTEM C YUCIIOBBIM IPOIPAMMHBIM YIIPABICHHEM» OT-
HOCUTCA K AMCUMILIMHAM MpodeccroHanbHoro moayis no IIM 01 «OcymiectBiienne KomIuiekca
paboT 1o y3710BOi COOpKE M MYCKOHAJIAKe MAHUIYJIITOPOB HA TEXHOJOTMYECKUX MO3ULUAX pobo-
TU3UPOBAHHBIX YYaCTKOBY, (OPMUPYIOLIETO MpodeccnoHalbHble 3HaHUs, HEOOXOIMMBIE /71l OCBO-
€HMs CHelMaIbHOCTH. M3yueHue AuCHUIUIMHBI Oa3upyeTcsl Ha 3HAHMAX TaKUX JUCLUIUIMH Kak
«Marematukay, «®dusukay, «MHabpopmatukay, «MHPOpMaIMOHHOE oOecrieueHne MpodecCHOHATb-
HOU JiesaTenbHOCTHY, «HxeHepHas rpaduka», «PoOOTU3UPOBaHHbBIE CUCTEMbI M MX HPOMBIIILICH-
HOe npuMeHeHuey», «Tunoseie TexHonoruu npoussoacTsay, MK 01.01 «TexHonorus padbor mno
y3JI0BOM COOpKE U MYCKOHAJTIAIKe MAHUITYJISATOPOBY.

B pesynbrare ocBOGHUS TUCIHUILINHBI (POPMUPYIOTCS KOMITETCHIINH:

Kozst CopnepxaHyie KOMIIETEHIIUU
KOMIIETEHIINH
OK OBIIME KOMIIETEHIINN

OK-1 BeiOupate crocoObl pemeHus 3aaad npopecCUOHAIbHON eATeNIbHOCTH, PU-
MEHUTEJIBHO K Pa3JINYHBbIM KOHTEKCTaM.

OK-2 OcymiecTBIATh MOUCK, aHAINW3 U UHTEPIpPETaMi0 HHPOPMALIUU, HE0OX0AUMON
JUISL BBIIOJIHEHUS 3a7a4 IpOo(eCCUOHATILHON e TEIbHOCTH.

OK-3 [TnanupoBaTh M peaqu30BbIBaTH COOCTBEHHOE MPO(ECCHOHATIBHOE U JIUYHOCT-
HOE pa3BUTHE.

OK-4 PabGotaTh B KOUIEKTHBE U KOMaH/e, 3 ()EKTUBHO B3aUMOJICHCTBOBATh C KOJLIE-
raMH, pyKOBOJCTBOM, KJIMEHTAMHU.

OK-5 OcCy1ecTBISITh YCTHYIO U MMCbMEHHYI0 KOMMYHMKAIMIO Ha TOCYJapCTBEHHOM
S3BIKE C YUETOM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK-6 IIposiBNATE Tpa’KAaHCKO-NIATPUOTHYECKYIO MO3ULHUIO0, IEMOHCTPUPOBATH OCO-
3HaHHOE MOBEJICHNE Ha OCHOBE TPAIUIIMOHHBIX 00IIeYeI0OBEYECKUX [IEHHOCTEH.

OK -7 CojelicTBOBAaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepexeHuto, d¢-
(EeKTUBHO JAEHWCTBOBAThH B UPE3BBIYANHBIX CUTYALIUSX.

OK -8 Hcnonp3oBath cpencTBa Pu3nyueckor KyIbTYPHI JJISI COXPAHEHUS M YKperie-
HUS 37I0pOBbs B Ipoliecce NMpo(hecCHOHAIBHOM NeATeNbHOCTH M MOAIEPKaHUS
He00X0IMMOTr0 YpoBHS (PU3HUECKON MOArOTOBIEHHOCTH

OK-9 Hcnonb30BaTh HHGOPMAITMOHHBIE TEXHOJIOTHH B MPO(PECCHOHATBHOMN J1eATeNb-
HOCTH.

OK-10 [Tonp30BaTbest MpoecCHOHATBLHON JOKYMEHTAIMEN Ha rOCy1apCTBEHHOM U UHO-
CTPaHHOM SI3BIKE.

OK-11 [1nanupoBaTh NpeINTPUHUMATEIBCKYIO JAESITELHOCTh B MpodeccnoHallbHOM che-
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Konpr ConepxaHne KOMIIETEHIIUU
KOMIIETECHIUHI
pe.
I1K [MTPOOECCHUOHAJIBHBIE KOMITETEHIINI

I[IK 1.4 BrINoHATE HACTPOWKY M KOH(GUTYpUPOBAHUE MPOTPAMMHPYEMBIX JIOTHUECKHX
KOHTPOJUIEPOB MAHUITYJIATOPOB B COOTBETCTBUM C NMPUHUUIHAIBHBIMU CXEMaMU
MTOJAKITIOUEHUS

IIK 1.5 PazpabaTpiBaTh yIpaBIisSIONIME TPOTPAMMBI JIUIsI MAHUITYJISITOPOB B COOTBETCTBUU
C TEXHUYECKUM 33JIaHUEM




2 HAIMCAHUE U O®OPMJIEHHE KYPCOBOI'O ITPOEKTA

2.1 CTpyKTypa KYpCOBOI0o MpoeKTa

B 3aBucuMocTH OT BHIOpaHHOW TEMBI W 33aJaHHA, COJIEPKAHHE KYPCOBOTO IMPOEKTAa MOXKET

OBITH IPEJICTABJICHO CIAEAYIOIIUMHU BapUaHTAMU CTPYKTYPBI:
— Bapuasr l:

BBEJIEHUE

1 AHAJIN3 YEPTEXA JJETAJIN (ITO BAPUAHTAM)

2 TEXHOJIOTMYECKAS IIOJAIOTOBKA VYIIPABJISIOIIEM ITPOIPAMMBI (ITO
BAPMAHTAM)

2.1 Be1bop u onpesenieHre pa3MepoB 3ar0TOBKU

2.2 Pa3paboTKa TEXHOJIOTHYECKOTO mpoiiecca 00paboTKU JeTanu

2.3 BeIO0p HHCTpYMEHTA U Ha3HAYCHHUE PESKUMOB 00paboTKU

2.4 Pacuet OMOpPHBIX TOUEK TPACKTOPUH JI€TaIH

3 CO3JJAHHME VIIPABJISIIOIIEN ITPOTPAMMBI C UCIIOJIb30OBAHUEM CAM-
CUCTEMBI

3.1 Co3nanue 3D-monenu aeranu

3.2 Co3nanue 3arotroBkd B CAM-cucreme

3.3 Co3naHue mepexoioB, 3a/laHuE PEXKYILEro MHCTPYMEHTa M PEXUMOB 00pabOTKH s
YepHOBOM 00pabOTKH AeTaln

3.4 Co3naHue nepexooB, 3a/laHue PEKYILEro HHCTPYMEHTA U PEeXUMOB 00paOOTKH /1J1s YH-
CTOBOM 00pabOTKH J1eTaan

3.5 Pa3paboTka yrpaBIsiFoIieid mporpaMMbl

3AKJIIOYEHUE

CITMCOK HCTIOJIb30OBAHHBIX NCTOYHUKOB U JIMTEPATYPHI

[MPUJIOXEHUA

I'paduueckas yacth (depTexu Gpopmara He meHee A3):
1. PaGounii yepTex neTanu

— Bapuanr 2:

BBEJIEHHME

1 AHAJIM3 YEPTEXA JIETAJIN (ITO BAPUAHTAM)

2 TEXHOJIOTMYECKAS TIOAIOTOBKA VIIPABJISIIOILEN ITPOIPAMMBI (110
BAPHAHTAM)

2.1 BeiO0p T€XHOIOTHYECKOTO 000pyA0BaHUS.

2.2 Bpibop MHCTpYMEHTA.

2.3 TexHonornyeckuit MappyT oopaboTKH JeTalu.

2.4 Ha3znaueHue pexuMoB 00pabOTKH.

3.MATEMATUYECKAS IIOJAIOTOBKA VIIPABJISIOILIEN ITPOTPAMMbBI, KOU-
POBAHUE. (ITO BAPUAHTAM)

3.1 Co3zpganune 3D-Monenu neramn

3.2 Cosznanue 3arotoBku B CAM-cucreme

3.3 Pa3paboTKa ympaBIsfoIiei mporpaMmMbl

3AKJIKOYEHUE

CIIMCOK HCIIOJIb30OBAHHBIX NCTOUYHUKOB U JIMTEPATYPBI

I[MPUJIOXXEHU A

I'padmueckas yacth (uepTexu popmara He MeHee A3):
1. PaGouuii yepTex neTanu

CTpykTypa KypcOBOTO IMpOEKTa MOXET ObITh M3MEHEHAa Ha YCMOTpPEHHE MpernojaBaTels.
OxoHuaTenbHas CTPYKTypa KypCcOBOIO IPOEKTa OTPAXKAETCs B 3aJJaHUU Ha IPOEKTUPOBAHMUE.
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2.2 MeTtoauyeckue peKOMEHIAIMHU 10 pa3/ieaM KypCcoBOro npoeKra

Tema KypcOBBIX MPOEKTOB MO TUCIHHUIUIMHE MpEIaraeTcsl MpenojaBareieM WM MOKET
OBITH MPEUIOKEHA CAMHUM CTYACHTOM. [IpuMepHast TeMaTuka KypCOBBIX MPOEKTOB MPEICTABICHA B
MIPUIIOKEHUU A.

3amaHne Ha MPOCKTHUPOBAHME BBIAACTCS IMPEMOAABATEIIEM U COICPKHUT TEMY U CTPYKTYpPY
npoekTa (npuioxenue b).

Baenenue.

Bo BBeneHNM oTpaxkaeTcs akTyalbHOCTh PadOThI, LIEb U 337a4u padOThl, 00BEKT U MPEeIMET
HCCJIEIOBAHMSI, TEOPETUUYECKHE OCHOBBI KYpCOBOTO NMPOEKTa, HUCIOJIb3yeMble METOAbl MCCIIEO0Ba-
HUS, XapaKTePUCTHUKA UCIIOIb3YEMOI JTUTepaTyphl, MPAKTUYECKass 3HAYUMOCTh paOOThI, IPHUBOIHT-
Csl CTPYKTYypa U 00beM KypCOBOTO IPOEKTA.

1) AxTyanbHOCTb TeMbI KypcoBoro npoekTa. CocTosiHre BRIOpaHHOW MpeAMETHON 00JIacTH
Ha JIaHHBII MOMEHT U 000CHOBaHKME HEOOXOIMMOCTH UCCIIEOBAHMSI MPOOIEMHBIX BOIIPOCOB.

2) lens u 3amaun KypcoBoro npoekra. CTyaeHT GopMyIUupyeT Lelu U 3aJa4u KypCOBOTO
npoekTa. llenpio siBiseTcs yTBepXkACHHAas TeMa KypCOBOTO MpOEKTa. 3aJauyd BKIIOYAIOT B cels
(opMyYITHPOBKY B COOTBETCTBHH C BHIOPAHHOM M YTBEP)KICHHOH IpPENoaBaTeieM TeMbI KypcOBOTO
MPOEKTA:

JUig noCTUKEHUS 11IeJTM HEOOXO0AMMO PELIUTh CIEAYIOLUE 3a4a4u:

—  OcyuiecTBUTh aHATIU3 IPEIMETHON 00IACTH.

—  OcCyIecTBUTh TEXHOJIOTHUYECKYIO MOJTOTOBKY YIPABISIOMICH POTPaMMBI

— Co3zgars ynpasJisIollylo porpamMmy ¢ ucnoib3oBanueM CAM-cuctemsl

3) OOBbeKTOM HcCIe10BaHus SIBISIETCSA IPOLECC WM SBJIEHUE, OPOKIAIOIIEee IPOOIEMHYIO
CUTYyallMIo ¥ U30paHHoe A u3ydeHus. [lpeaqmer uccnenoBanust — 3TO TO, YTO HAXOJUTCS B TPaHHU-
nax o0bekTa. Hanpumep, obvekm - npoyecc npouzsoo0cmeo O0emaiu, npeomen Uccileo008anHus —
VAPABIAIOWAS NPOZPAMMA U320MOBIEHUS OeMAalU.

4) Teopernyeckue OCHOBBI U METOJIbl MCCIIEJOBaHMs. B KauecTBe TEOpETUUECKOW OCHOBBI
KYPCOBOTO MPOEKTa MPUBOJIATCS OCHOBHbIE UCTOYHHUKH JINTEPATYPHI, UCIIOJIb3yeMbIe MIPH €€ HallK-
caauu. [IpuBOASTCS METOIBI MCCIIEAOBAHMS, HCIIOIb3YEMbIe IPU HAIMCAHUN KYPCOBOTO MPOEKTA.
Hanpumep: meopemuueckumu ocHogamu Kypcog8o2o Npoekma AeiAmcs Y4eOHUKU asmopos .......
u op. Memoowl uccnedosanus: meopemudeckuii AHaIU3, AHAIU3 OOKYMEHMO8 U M.N.

5) Ctpykrypa 1 00beM KypcoBoro mpoekrta. KypcoBoil NMpoekT COCTOMUT U3 CIeIyIOLINX
CTPYKTYPHBIX DJIEMEHTOB: BBEACHUS, TPEX IJIaB, 3aKJIIOUYCHUS, CITMCKA MCIIOJIb30BaHHBIX HCTOYHH-
KOB U JIUTEPATYpPHI, 3aKITFOUEHUS.

2.2.1 AHanu3 yepTexa aetanu (1o BapuaHTaM)

B »TOM pasnene npous3BOIUTCS aHAIU3 JETalM B 3aBUCHMOCTH OT BapHaHTa. BapuaHTsl 3c-
KM30B JleTalieil mpuBeeHbl B puiiokeHnn B. Bapuantel neraneit BeIOMparoTcs 00ydaronmmes ca-
MOCTOSITEJIbHO WJIM Ha3HAYAIOTCS MPENoJaBaTeleM B 3aBUCMMOCTH OT TEMbI KYPCOBOI'O MPOEKTA.
Hcnonb3yroTest yKazaHHble pa3Mepbl Jetaneil. Henocratomue pa3Mepsl MpoCcTaBIIsOTCS 00ydaro-
IIMMHCSI CAMOCTOSITEIBHO UCXOS U3 KOHCTPYKIIMH JI€TaJIH.

B nanHOM pasniene onuchIBaeTCsl TN JETaH, €e rabapuTHbIE pa3Mepbl U TUIIBI 00padaThl-
BaEMbIX MOBEPXHOCTEH, 00JaCTh MPUMEHEHHSI. A TaKKe TpeOOBaHUS 1O TOYHOCTH M KauyecTBY 00-
pabaTbIBaeMbIX MOBepxHOCTeH. [IpoBoaANTCS aHANU3 JeTaau Ha TEXHOJOTMYHOCTh. Omnperensercs
MOJIOKEHHUE HYJIEBOW TOYKHM M PACIHOJIOKEHHE OCel KOOpAMHAT. YCTaHABJIMBAETCS KAaKHUE OTENb-
HBI€ AJIEMEHTHI JETAIN MOBTOPSIIOTCS (BO3MOKHO B IOBEPHYTOM BH/IE) U MOTYT OBITh COXPaHEHBI B
MOJAIMpPOrpaMMe, e 11eIeco00pa3Hbl UM HEOOXOAUMBI CMEUICHHS HYJIEBOW TOYKHU, BpalleHHE, OT-
pakeHue, MaclTabupoBaHue. BrImonHsAeTCS aHATM3 MaTepHraia JeTaju.

[lo momyyeHHOMY B 3a/JlaHUM 3CKU3Y BBIMOJHSAETCS pabOYUil YepTeX JeTanu, KOTOPHIH
IpeJCTaBIsieTcsl B KauecTBe rpaduueckoil yactu. Popmar yepreska J0KeH ObITh He MeHblIe A3 B
TOPU30HTAILHOM PacIOIOKEHUH.



PaGounit yepTexx neTanu AOMKEH OBITh BHIMIOJHEH B COOTBETCTBMM C TPeOOBaHUSIMU CTaH-
naptoB ECK/] Ha ¢opmatel, MmacmTaObl n300paskeHust (BUABI, pa3pe3bl, CEUeHHsI), HAHECCHUE pas3-
MEpPOB, YCIOBHBIE U300paKeHUs JeTallel U UX KOHCTPYKTHUBHBIX AJIEMEHTOB, a TaK)Ke Ha 0003Haue-
HUE JIOITYCKOB IIEPOXOBATOCTH, TEPMOOOPAOOTKH, MPEAEIbHBIX OTKIOHEHUH (OPM M pacroyoxe-
HUS TTOBEPXHOCTEH U T.N. YCIOBHBbIE 0003HAUEHUsI MaTepuaia JIO0JKHBI COOTBETCTBOBAaThH 0003Ha-
YEeHUSM, YCTAaHOBJICHHBIM CTaHJapTaMH Ha MaTtepuaj. TexHHuecKue yciaoBUs Ha U3TOTOBJICHUE Je-
TaJM, KaK MPaBUJIO, YKA3bIBAIOTCS HETIOCPEICTBEHHO Ha YEPTEKE JACTAIH.

Pa3zMepsl 0THOCHUTENBHO HU3KOW TOUYHOCTH (OT 12-r0 KBanuTeTa u rpydee) MoryT OBITh Oro-
BOPEHBI B UepTexke O0IIei 3aMuchi0 B TEXHUYECKUX TPeOOBaHUSIX, HAIIPUMED:

a) Heykaszannble mpezeiabHble OTKJIOHEHHS pa3mepoB: orBepctuii — H14; BamoB — hl4;
OCTaJIbHBIX - +1T14/2

0) HeykazanHnsle mpeaeibHble OTKJIOHEHHS pa3MepoB: nuamerpoB — H12, h12; ocranbHbIX -
+IT12/2.

O603HaueHus MIEPOXOBATOCTU MOBEPXHOCTEHN JOKHBI ObITh BBIMOJIHEHBI B UEPTEKE AETAN
B COOTBETCTBHUH C TPEOOBAaHUSAMH CTaHIAPTA.

[Ipumep pabGouero yepTeka qeTalu IpUBEIEH Ha pUCYHKe 1.

zmzooooveamw]! A=A
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Pucynok 1 — IIpumep BeimosnHeHust pabouero ueprexa AeTanu
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2.2.2 TexHoynorndeckasi moAroTOBKa YIPaBIIAIOIICH MporpaMmbl (10 BapHaHTaM)

2.2.2.1 Br1bop u ompeienieHue pa3MepoB 3ar0TOBKU

B nanHom nmonpaszene mpou3BOIUTHCS OIpeieIeHHE TUIIA 3aTOTOBKU U €€ pa3Mephl.

Ha ocHoBanuu ananusa (GopMbl 1 pa3MepoOB JETANU, C UCIOIb30BaHUEM CIIPABOYHOM JHUTE-
paTypbl U CPEACTB CETH MHTEPHET, BHIOMPACTCS BUJ] 3aTOTOBKH U METOJI €€ MOJYy4YeHHs, a TAKXKe ee
TeOMETPHUUECKUE Pa3MEPHI.

OCHOBHBIMU BUIAMU 3arOTOBOK JJIsl I€Tajeil, M3rOTOBISIEMBIX U3 METAJUIOB M UX CILIABOB,
SIBIISTFOTCSL:

a) COPTOBOW MarepHall, U3rOTOBJISEMbIN TPOKATOM, BOJIOYEHHUEM U T.I. (IPYTKH, TPYOBI JIH-
CTBI, MOJIOCHL, IEHTHI U JIP.). HEKOTOPBIE U3 3TUX BUIOB 3arOTOBOK MOTYT IMIPUMEHSITHCS U JUIS psiia
HEMETAUTMYECKUX MaTepUasIOB (BUHUIIACT, TETUHAKC, TEKCTOJIHT U JIp.);

0) OTJIIMBKH (JTUTHIC 3aTOTOBKH );

B) MOKOBKH U IITAMITOBKH.

Br160op MeTo/1a M3roTOBJICHHS 3arOTOBKU 3aBUCUT OT MaTepHala JeTalu U ee Macchl (raba-
PHUTOB), BEJIMYMHBI IPOU3BOJICTBEHHOM MapTUH, TPeOOBaHUI K TOYHOCTH (HOPMBI, pa3MEpOB U B3a-
UMHOT'O PACIIOJIOKEHUS MMOBEPXHOCTEH, MX MIEPOXOBATOCTU, @ MHOTNA U OT HEKOTOPBIX APYTrUX
¢daxTopoB. [Ipr BO3MOXHOCTH Ha3HAYCHHSI HECKOJIBKMX METO/JOB BhIOMpaeTcsi Hanbojee SKOHO-
MUYHBIN B JAHHBIX TPOU3BOJICTBEHHBIX YCIOBUSX.

CopToBoii MaTepuall clieyeT IPUMEHITh B T€X CIy4asx, KOrjaa npouib Marepuaia CooT-
BETCTBYET MPO(UITIO JeTamu.

Kpyrneie npyTku ¥ TpyOBbl IPUMEHSIIOTCSI B OCHOBHOM [Tl U3TOTOBIICHUS JIETAJIeH, UMEIO-
mmx (GopMy TeJ BpaleHusl.

[Tnockuii mpokaT UCTONB3YIOT TIIAaBHBIM 00pa3oM B YCJIOBUSAX €IUHHUYHOTO M MEIKOCEPHii-
HOT'O MPOM3BOJCTBA ISl I€Tajel, 3ar0TOBKH K KOTOPHIM HELIeIeCO00pa3HO U3TOTOBIATH B BUJE OT-
JMBOK, 00BEMHBIX IITAMIIOBOK H T.II.

HeoOxonuMbie cBefieHHs 0 pa3iIMyYHbIX BUAAX MpoKaTa (pa3Mepbl, TOUHOCTh M3TOTOBJICHHUS,
KauyeCcTBO [TOBEPXHOCTHU U Jip.) 3akitoueHbl B 'OCTax Ha copTamMeHT.

HomunaneHbie pa3Mepsl INIOCKUX 3aTOTOBOK, COOTBETCTBYIOIINE CTaHIaPTU30BAHHBIM pa3-
MepaM II0 COPTaMEHTY (IT0 BBICOTE WJIM LIMPHUHE), OMPEIEISIOTCSA ¢ MOCICIYIONIM OKpPYTIIEHUEM
pa3Mepa 10 CTaHAapTU30BAHHOTO 10 hopMyIe:

B1=B+2Z, 1)

rae Bj — pacuérHslii pazMep 3aroToBKH (BbICOTa WM IIKMPHUHA); B — pasmep netanu mo uep-
TeXY; Zo — IPUITYCK Ha CTOPOHY.

Benuunna npumnycka - Zg BeiOMpaeTcs u3 Tabmauiesl 1, ecian gomyck Ha pazmep B He TouHee
3HA4YeHUH 12-TO KBaJMTETa, a MIEPOXOBATOCTh MOBEPXHOCTH MO mapameTpy Ra - me menee 1,25
MKM.

Tabmuua 1 — [Mpunycku Ha pazmep B Ha cTopony

Pasmep obpaboTia, [Tpu proHe obpaboTiH
MM
| Ce. 50 ¢B. 50 mo 100 | c. 100 mo 200 ce. 200 mo 300
Tlo 10 a0 | AR ' 1.5 [ 18
Ce. 10 o 30 1.3 1.5 1.8 2.0
Ce. 30 o0 80 i 1,6 2,0 2.5
Ce.80 mo 180 1.6 1.8 2.2 28

Ha ocHoBaHuu paccuutanHoro pasmepa B (1iu AByX pazMepoB — TOJIIUHBI U IUPHHbI WU
JUIMHBI), BBIOUpPAETCs CTaHJApTU30BAHHBIN pa3mep (pa3Mepsl) mo coprameHTy. [Ipu sToM pasmep
3aroTOBKH JIOJKEH OBITh OOJIbINE pa3Mepa AETaNH.
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[Ipu pacuere pazmepa 3aroTOBKH, MOJTY4aeMOTO ITyTEM OTpPE3KH (BBIpE3Ka 3arOTOBKH M3
IJIUTBI, OTPE3Ka MOJIOCHI OT JIMCTA, OTPC3Ka MepHOﬁ 3aroTOBKH IO AJIMHC W3 MPYTKA U T.H.) CJICOAYCT
MOJIB30BaTHCS (POPMYIION:

Bl =B+2Zo+Ip, @)

rae B - pa3mep neranu mo yepTexy (WM cymMma pa3MepoB Ha N JeTayiell pu rpyInoBoi 3a-
rOTOBKE); ZO - IPUITYCK HAa CTOPOHY, OINpeaeisieMblii mo Taduuie 1; Ip - mupuna pesa (BeiOupaercs

0 TaOJIUIIBI 2).

Tabnuma 2 — [llupuna peza B 3aBUCUMOCTH OT 000pYAOBaHUS

O0opyIORAHME [ PEIHH Myprma peza lp, M rpH TOMIHHE
FATOTORKI, MM

mo 4 ced o 12 ce.l2
TR OTHHHEIS HORHHILR 0 - -
PRMaaHEE HORHHLIED - 0 -
.,.TI,I{E!'.'GBLI!E HO IR 0 0 -
JHCKORAR TIHITA - - 5- 10
Tazopas pezxa - - 10
DpezepHedl cTaHoK (TOMEKO |- 4 G

I IBETHOTO MﬂTEPI{HJ'.ﬁ]:]

| ]

[Tpumeuanue. [Ipouepk B rpadax yka3plBaeT Ha HEMPUMEHUMOCTH JAHHOTO BUIa 000pYI0-
BaHMsI 1151 PE3KHU MaTepuara.

Ecnu neranb W3roTOBIISIETCS METOIOM XOJIOAHOW IITAMIIOBKH M3 MEPHOH IO IIUPHHE JICHTHI
(TOJI0CHI), TO IPU OJHOPSITHOM pacKkpoe (PUCYHOK 2):

Al=A+Z0;Bl=B+2Z1 (3)

rae Al, u Bl - pacuerHble pa3mepsl 3arOTOBKM COOTBETCTBEHHO BJIOJIb M IOIEPEK JICHTHI
(momocsl); A u B - pazmepsl feTanu COOTBETCTBEHHO BJIOJIb M TIOTIEPEK JICHTHI (TI0JI0CHI); ZO - BEJu-
YMHA MEPEMBIYKH MEXIY JeTalsIMH BJIOJIb 3aroTOBKH; Z1 - BenmuMHa OOKOBOW MEPEMBIYKU IO
Kparo 3aroTOBKH.

Ha ocHoBanuu paccuutanHoro pasmepa Bl mo coprameHTty BbIOMpaeTcsi CTaHIapTHBIA pas-
Mep HIMPUHBI 3arOTOBKH, IPU 3TOM JOJDKHO OBITh Bblaep:kaHo ycinosue B1 >>B, rae Bl - pasmep
3arOTOBKH 110 COPTAMEHTY.

iy

R e vz
pif % \. BEITUOOE

Pucynoxk 2 — PacnionoskeHue 3aroToBOK IMpY OJTHOPSIAHOM PaCKpOe.

OnnuM u3 HanboJiee PacIpOCTPAHEHHBIX CIIOCOOOB MOTYyUEHHUS 3aTOTOBOK SIBIISIETCS JIUThHE,
KOTOpO€ MPUMEHSETCS /Il H3TOTOBJICHUS KOPITYCHBIX U JPYTUX AeTajeil JOBOJIBHO CIOXHON KOH-
burypanuu.

B tabnuue 3 npuBeneHsl Hanboee UCTIOIB3YeMbIe METOIbI JINThS U JOCTHKUMBIC MTapaMmeT-
PBI
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Tabmuua 3 — MuHUMabHBIE TAPAMETPBI PA3MEPOB 3arOTOBOK, MOIy4aeMBbIX JIUTHEM

MeToa noayueHHA Hanmenpmas | MuHHMAanpHEI | KBamuTeT | IllepoxoBa-
TOJIIIHHA ITHAMETP TOCTE Rz,
CTEHOK. MM OTBEPCTHA,MM MEM
JINTEE B IIECUAHO cTamp 6...8 25 16-17 320-40
TTTHHHCTEIE POPMBL | YTVH 3...4 10 16-17
LIBETH. 3...8 8-10 15-16
CILIABEI
JIutee B cTame 3...4 25 14-15 40-10
000I0UYKOBEIE YyIvH 3...4 10 14-15
(hopmEL IBeTH. 2...2.5 g8-10 13-14
CILIABEI
JIutee B cTamp 8...10 25 14-15 80-20
KOKHIB(MeTammuuec |49yryH 4...15 10 14-15
KHE (POPMEI) LBETH. 3...6 8-10 13-14
CILIABEI
JINTEE 110 cramp 1.5 5 13-14 40-10
BEITLTABIIIEMBIM gyryH 1.0 5 13-14
MOJETIAM neers.0.7...1.5 5 12-13
CILIABEI
JINTEE MO nBeTH.0.6...1.5 1.5-5 12-13 20-5
JTaBIECHHEM CILIABE

Pa3z6poc 3HaueHNit MUHUMAaJIbHBIX TOJIIMH CTEHOK OTJIMBOK M3 CTaJld U YyryHa 3aBHCUT OT
pa3Mepa OTJIMBKH, €€ MacChl U MapKU CTajau Marepuia. [[jisi HBETHBIX METAVIOB HAUMEHbIIEE 3Ha-
YeHUE TOJILMH CTEHOK MMEIOT OTJIMBKU M3 MAarHUEBBIX U QJIIOMUHHUEBBIX CIUIABOB, HanOoJjbllee
3HauY€HUE Y OTIMBOK U3 MEJHBIX CIIJIAaBOB.

IToBepxHOCTH jAeTanu, sl KOTOPOW BBIOMpPAETCs 3ar0TOBKA, MOTYT BBINOJIHATHCS 0€3 MmpH-
ycka Ha MEXaHHYECKYl0 00paboTKy, €Clii JOCTUKUMBbIE TOUYHOCTh M ILIEPOXOBATOCTb, COOTBET-
CTBYIOT 33/IaHHBIM WK TpyOee ux. MckitoueHne cocTaBisioT T€ MOBEPXHOCTH, KOTOPhHIE B MOCIe-
JYIOILIEM CITY’KaT TEXHOJOTUYECKOW MIIM KOHCTPYKTOPCKOHN (OCHOBHOM MJIM BCIIOMOTaTeNbHOI) Oa-
3aMU U MOAJIeKaT 00paboTke U3 cOOOpakeHUI MpUMeHeH s "UncTOBOM" 0a3bl.

KoBkoi#i mosyyaroT mokoBKM NpocToit popMbl Maccoit 1o 250 kr. [lpumycku u gonycku Ha
IIOKOBKHU 3-5MM, M3rOTaBIMBAaEMBbIX Ha MoOJOoTax 5+1;2 MM, a Ha NOKOBKM, M3rOTaBIMBAacMblC Ha
npeccax oT1043 mm.

C npuMeHeHUeM IITaMIOB (3aKPBITBIX U OTKPBITHIX) MOJIY4ar0T MOKOBKHM Maccoi 10 150 kr
(r1aBHBIM 00pPa30M MEJIKUE 10 5 KI') ¢ OTHOCUTEIBHO CIOXKHON (POpMOM ¢ mpumyckamu oT 3 MM U
BBILIE, ONycKH +1,5 u Goree.

I'opsiuas mraMnoBKa BBIITOJIHAETCS HA MOJIOTaX M MPECCAaX B OTKPBITBHIX M 3aKPHITHIX LITAM-
nax, BblJJaBIMBaHHEM, THOKOM.

[Ipunyck Ha cTOpOHY Ui TOKOBOK, B 3aBUCUMOCTH OT HUCIOJIb3YEMOT0 000py10BaHus, Mac-
ChI 3arOTOBOK, MaTepuaina: ot 0,6 1o 6,4 mm. [Tons gomyckoB coorBeTcTBEHHO OT 0,6 10 11 MM.

[Ipu Mexannyeckoi 00pabOTKe 3aroTOBKH 3aJaHHBIE YePTEKOM (OPMBI, pa3Mephl M Kade-
CTBO IOBEPXHOCTHOTI'O CJIOS JOCTUTAIOTCA MTOCIEN0BATEIBHO 3a HECKOJIBKO ONEpalliii U EPEX0/I0B.

[Ipunyck Ha 00pabOTKy MOBEPXHOCTEW JI€Tald MOKET ObITh Ha3HA4YeH IO COOTBETCTBYIO-
MM CHPAaBOYHBIM TaONMIIaM HJIM HAa OCHOBE PACUYETHO-aHAJUTHUYECKOI'O METO/AA OIpeNeieHus
MIPUITYCKOB.

3HayeHue NPUMYCKOB Ha 00pabOTKY NMpH BEeACHBI B Ta0HUIIE 4.
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Tabnuia 4 — OnepanoHHbIE MPUITYCKH Ha (Ppe3epoBaHKe MIIOCKOCTEH, MM

YepHoBoe (hpe3epoBaHue mocie rpyooro YucroBoe (ppezepoBanme nocie
Toun- YEPHOBOTO

OIMHA | IIMPHHA J0 200 | mmpuna cB.200 10 | mUpUHA 10 200 | mmpuna cB.200 10

MM 400 mMm MM 400 mMm

MIPHUITYCK Ha TOJIIMHY IPH JITTHHE

110 CB. CB. 110 CB. CB. 110 CB. CB. 110 CB. CB.
100 | 100 | 260 | 100 | 100 | 260 | 100 | 100 | 260 | 100 | 100 | 260
110 10 110 10 110 110 110 110
260 | 400 260 | 400 260 | 400 260 | 400
6...30 | 1.0 1.2 1.5 1.2 1.5 1.7 1.0 1.0 1.0 1.0 1.0 1.0
30...50 | 1.0 15 1.7 15 15 2.0 1.0 1.0 1.2 1.0 1.2 1.2
50... 15 1.7 2.0 1.7 2.0 2.5 1.0 1.3 1.5 1.3 15 15

PacueTHO-aHATUTUYECKHI METO]I IPUITYCKOB MPETyCMaTPUBAET PACUYET MPHUITYCKOB 110 BCEM
II0CJIEIOBATEIBHO BBIMOJHAEMBIM TEXHOJOIMUECKUM ollepanusaM (mepexogam) oOpaboTKH JTaHHOH
MOBEPXHOCTH 3arOTOBKU (IIPOMEKYTOUHBIEC MPHUITYCKH), UX CYMMHPOBAHHE JUIsl ONpPENIEIeHUs: 00-
IIEro NpuIrycka Ha 00paboTKy MOBEPXHOCTHU M pacdeT IPOMEKYTOUHBIX pa3MEpOB, ONPEAEIISIOLINX
pa3Mephl 3ar0TOBKH.

2.2.2.2 BbIOOp TEXHOIOTUYECKOTO 000PYIOBAHHUS

B nanHOM moppaszene mpou3BOAUTCS BHIOOP TEXHOJIOTHYECKOTO 000OpYIOBaHHUsS B 3aBUCH-
MOCTH OT TUIIA JIETAJIH.

Bre16op TexHosormyeckoro o0OpyAOBaHHUS, KaK IPaBUIIO, CBOJUTCS K BbIOOpY CTaHKa ¢
YUIIY ucxons u3 Kiacca JeTaiu U ee rabapuTHBIX Pa3MepoB, a Takke TpeOOBaHUM MO TOUHOCTH U
Ka4yecTBY 00pabaThIBaeMBIX MIOBEPXHOCTEH.

Tak, s netaneil kinacca Tea BpalleHUs BEIOMPAIOT CTAaHKM TOKAPHOM TPyMIIbL, JUIsl KOPILyC-
HBIX JIeTalieil - ppe3epHoil rpymIibl, I KOPITYCHBIX JETajei ¢ OTBEPCTUAMHU, TOYHOCTh KOTOPBIX, a
TaKXe B3aMMOPACIIOJI0KEHUE CTPOro HOPMHUPYETCS - KOOpAMHATHO-pacTouHble cTaHku ¢ YUIIY u
T. 1.

B nanpHeiiemM coctaB TEXHOJOTHYECKOT0 00OPYIOBaHHUSI MOXET OBITh PACHIMPEH MCXOJs
W3 MOTPEOHOCTH B BBHIMOJHEHUU JOTOJHUTEIBHBIX omepanuil (Hampumep, Ao0aBiieH (pe3epHo-
LEHTPOBAJIbHBII CTAHOK JUIS MOATOTOBKM TEXHOJIOTMYECKMX 0a3 U JOCTHXKEHUS] TabapUTHOTO pas-
Mepa JeTald 10 JJIMHE WIH CBEPIIMIBHBIN CTAHOK C KOHIYKTOPHOW IJTMTOM JIJIsl BBITOJTHEHUS yCTa-
HOBOYHBIX OTBEPCTHUI B 6a30BOI MOBEPXHOCTH U T. I1.).

[enecooOpa3zHocTs npuMeHeHust Toro i uHoro YUIIY oOycnaBiamBaercs CII0XKHOCTHIO
dopmbl feTanu, mo3Tomy npu Beidope tTuna YUIIY ¢parmeHTHpYIOT AeTanb U o Hanbojee CIoX-
HOMY (parMeHTy MOBEpXHOCTH HazHavatoT Tun YUIIY.

2.2.2.3 Pa3paboTkKa TEXHOJIOIMYECKOI0 Ipoliecca 00paboTKu 1eTalln

B nmanHOM mompaszene ocymiecTBIseTCs pa3padoTKa TEXHOJIOTMYECKOH IMOCIIeN0BaTeIbHO-
CTH BBIIOJIHEHUS Onepanuii 1yt o0paboTKY 3aJaHHON JETalH.

Omnpenenenne MoOCIeA0BAaTEIFHOCTH TEXHOJIOTHUECKUX OINEpanni, pa3paboTKa TEXHOIOTH-
YeCKOT'0 Mpolecca W3TOTOBJICHUS JETaIH MPeJICTaBlIseT cO00M CI0XKHYIO 3a7a4yy ¢ OOJBIIUM YHC-
JIOM BO3MOKHBIX PEIICHUM.

OOmiast cxema TEXHOJIOTHYECKOTO MPOLecca U3TOTOBJICHUS JI€Talld MOXET OBITh MpeaCTaB-
JIeHa B BHJIE TTOCIIEIOBATEIHHBIX MPUOIMKEHIIA K TIOKAa3aTeNsiM JIETAlTd B COOTBETCTBHH C TpeOoBa-
HUSIMH depTexa. DTarnbl NpUOIMKEeHH: onepaluu 1-ro npubarmkeHus (3aroToBUTENbHBIE); onepa-
1uU 2-ro npubanxeHus (yepHoBasi 00padboTka); onepanuu 3-ro npudIMKeHHs (4ucToBast 00padoT-
Ka); oreparuu 4-ro npuOImKeHus (OTAeT0UYHbIe paboThI).

[Ipu ycraHoBieHHHM 001Iel MOCiIeI0BaTeNbHOCTH 00pabOTKK CHaudana oOpabaThIBAIOT MO-
BEPXHOCTH, MIPUHATHIC 32 TEXHOJIOTHYecKHe 0a3bl. 3areM 00pabaThIBalOT OCTAIbHBIE TOBEPXHOCTH
B TIOCJIEJIOBATEIIEHOCTH, OOPATHOM CTENEHH UX TOYHOCTH.
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CocraBieHrne TEXHOJIOTHYECKOTO MapIiipyTa o0paOOTKH JIeTaau MpeAlecTByeT odopmiie-
HUIO TEXHOJIOTHUYECKOTO MPOLIEcca Ha KapTaX U BEAETCS B YUSPHOBON TETPAAHU, C MOCTIECIYIOIIUM U3-
JIO’)KEHUEM B MOSCHUTENBHOM 3aIUCKe (17151 KYPCOBBIX MPOEKTOB).

Pazpabotka conepkaHus ornepamnuii 03HayaeT MOCIe0BATEIbHOCTD EPEX0I0B B ONEPAIUH.

Pa3paboTka TeXHOIOTUYECKOM Olepali HAaUWHACTCS C BBISIBJICHHS AJIEMEHTAPHBIX MOBEPX-
HOCTEH, 00pabOTKa KOTOPHIX JOJIKHA OCYLIECTBISTHCS ONPEACICHHBIM HHCTPYMEHTOM, T.€. C pac-
YJIEHEHUs OTepaIlii Ha IEPEXO/IbI.

[lepexoap! copepkaT yKa3aHHUs - KAKUMH HHCTPYMEHTAMH MOKHO TOJIYYUTh KaXKIYIO dJIe-
MEHTApHYIO MOBEPXHOCTh B 3aBUCHMOCTU: OT TpeOyeMoil TOYHOCTU U 1epoxoBarocTu. OgHOBpe-
MEHHO C 3TUM OIpeeseTCs] KOJIMYECTBO MPOXOA0B C PACUeTOM TIIyOMHBI pe3aHus UId KaxXI0ro
npoxona.

[Tocne ompeneneHus cofep aHHs MEPEXOJOB PACCMATPUBAIOT BO3MOKHOCTh COKpAallleHUs
KOJINYECTBA HHCTPYMEHTOB, BO3MOXXHOCTh NPUMEHEHHUS HECKOJIBKHUX WHCTPYMEHTOB B OJHOM
HAJIaJIKe U B CBS3H C ATHM - COKPAIICHHs KOJIMYECTBA ITPOXOJIOB U IEPEXO/I0B.

B mpouecce pa3paboTku MmepexooB CIeAyeT y4ecTh, YTO OJHOBpEMEHHas 00paboTKa He-
CKOJIbKUX MOBEPXHOCTEH 00ecrneyrBaeT COOCHOCTh JaHHBIX MOBEPXHOCTEN ¢ Ooyiee BHICOKOW TOU-
HOCTBIO.

Omnepanus MOXeT cofiepKaTh OJJUH U 0oJiee yCTaHOB, a TaKke oJuH U O6ojee nepexo. CHa-
Yajia paCCMaTPHUBAIOT U OTPEACISIOT KOJMYECTBO U TOCIIE0BATEIILHOCTh YCTAHOBOB, & MIOTOM - TIe-
pexoaoB. JlJist Ka)KA0ro yCTaHOBA BBIMOJIHSIETCS OTIEIBHBINA ACKU3 C yKa3aHUEM HOMEepa YCTaHOBA.

TexHONMOrMYECKMIT MapuIpyT IOJDKEH COAEp)KaTh HAMMEHOBAHUE M TOCIIEIOBATEIBHOCTH
MePEexX0JI0B, NepeueHb 00pabaThiBaeMbIX Ha MEPEX0jie MOBEPXHOCTEH M HA3BAHHME HCIIOIB3YEMOIO
UHCTPYMEHTA.

Hanpumep, nis neranu, nmpeicTaBieHHON Ha pUCYHKE 1, TEXHOIOTUYECKUIH MapIIPyT MOXKET
OBITh CJIETYIOIIHM.

Onepanus 010 KonrypHoe ¢ppesepoBanue

[lepexox 1. @pe3epoBaTh AeTallb IO KOHTYPY, COTJIACHO YKa3aHHBIX Pa3MEpOB.

Onepanust 020. CBepauiabHO-LIEHTPOBAIbHAS.

[Tepexon 1. LlenTpoBaTh OTBEPCTHS, COTIIACHO YKa3aHHBIX Pa3MEpOB.

[Tepexon 2. CBepauTh OTBEPCTHSI, COTIACHO YKa3aHHBIX Pa3MEPOB.

[Tepexon 3. Hapesats pe3n0y, COracHO yKa3aHHBIX pa3MEPOB.

ITepexon 4. CHATB ¢acKy, COracCHO YKa3aHHBIX pa3MepOB.

[Tpumep odopmIIeHHSI TEXHOJIOTHYECKOTO Tpolecca JUisi KypcOBOTO IMPOEKTa MPHUBEICH B
tabnure 4.

Tabnuua 4 — [Tpumep opopmIIeHHs TEXHOJIOTHYECKOTO Mpolecca
Howmep Hazpa- | VYcra- | Ilepe- | OGopynosa- WHcrpy- Copnepxanue onepa-
orepa- | HHME oIlle- | HOB X0J HUe MEHT 1uH (mepexonaa)
y2078 panmu
1 2 3 4 5 6 7
005 Opeszep- |1 1 @pesepHbiii | Ppesa ®pesepoBars 1o-
Hast BEPXHOCTH 3arOTOBKHU
010 Csep- 1 2 @pesepuelii | Csepio CBEPJIUTH OTBEPCTHS
JIWJIbHAS 010

B rpade «Homep onepaunn» yka3biBaeTcs HOMEP ONEpPALMH B BUJE TPEX3HAUHOIO YUCIIA B
apupmeTnueckoil nporpeccuu, Hampumep, 005, 010, 015 u T.1. IIpomexyrounsle nupsl, npu
HEO0OXOUMOCTH, HCIIONB3YIOTCA JJII HyMepalHuH orepanuii, pa3padaTbiBa€MbIX JOIMOJHUTEIBHO
VI B3aMEH aHHYJIMPOBAHHBIX.

14



B rpade «Ha3Banue onepanuu» 3anuchlBaeTCsl HAUMEHOBAHUE ONEpALMK B BUJE MpUJIara-
TEJIBHOI'O0 B UMEHUTENbHOM majexe B cooTBeTcTBUM ¢ ['OCT 3.1702-79 «IlpaBuna 3anucu onepa-
AN U IEPEXOIOBY.

B rpade «YcranoB» ykaspiBaeTcs HOMep ycTaHoBa. [Ipu Hamu4uuu npuBOANTCS cxema 0a3u-
poBanus. [Ipu 0003HaUECHUH NOPSAKOBBIX HOMEPOB YCTAHOBOB CJIEYET PUMEHATh apadckue Hud-
pBI B IOPSIZIKE BO3pacTaHUs.

B rpade «Ilepexon» ykasbiBaeTcs HOMep U cojepxkaHue nepexozaa. [Ipu ogHom ycraHoBe
BO3MOYKHO HECKOJIBKO TepexonoB. [Ipu 0003HaYeHUH MOPSIKOBBIX HOMEPOB IMEPEXO/I0B CIEIyET
IpUMEHATh apabckue HUQphl B Opsiike Bo3pacTtanus. [locne yka3zaHus nepexoja cieyeT CTaBUTh
tTouky. Hauano 3anucu nepexoza cieyer Ha4YMHaTh C IPOIMCHOM OYKBBI.

[Tpu 3anucu copep:kaHus MEPEXO0B OIMYCKAeTCs MOJIHAsL UM COKpalleHHas (opma 3aru-
CcH.

[TonmHy!0 3amuchk CieayeT BBIIOIHATH MNP HEOOXOTUMOCTH TEPEUMCIICHUS BCEX BBIICPIKH-
BaeMbIX pa3MmepoB. JlaHHas 3amUCh XapaKTepHa JAJs MPOMEXYTOUYHBIX MEPEXOJ0B, HE MMEIOIIUX
rpadu4ecKux WUTIOCTpanuil. B 3ToM ciaydae B 3amucu cojep:kaHus Mepexosia CleayeT yKa3blBaTh
UCIIOJIHUTEJIbHBIE pa3Mephl ¢ UX MpeeibHbIMU OTKIOHeHUAMHU. Hanpumep, «TounTh MOBEpXHOCTS,
BoiepxkuBast 0=40-0,34 u i=100+0,6».

CoxpallleHHYI0 3alMCh CIIEyeT BBIOIHATH IPH YCIOBHM CCBIJIKM Ha YCIIOBHOE 00O3Haye-
HUE KOHCTPYKTHUBHOIO 3JIEMEHTa 00padaTbiBaeMoro usaenus. JlaHHyro 3anuch BBIIOJIHAIOT P J0-
cTaTouHOU rpaduueckoil nuHpopmauuu. Hanmpumep, «Tounts kaHaBky 1».

B rpade «Ilepexom» He yKa3bIBaIOTCS BCIIOMOTATENBHBIC TIEPEXO/IbI, PEAyCMAaTPHBAIOIINE
[epeyCTaHOBKY 3aroTOBKU IPU OTCYTCTBUM COOTBETCTBYIOIIMX IpadUuecKux H300pakeHU U
YCIIOBHBIX 0003HAaYEHUN MpUMEHseMbIX 0a3 U omnop. B naHHOM ciyyae ciieyeT BBINOIHITh COOT-
BETCTBYIOIIYIO 3aIluCh, Hanpumep, «llepeycTaHOBUTH U 3aKpenuTh JeTaiaby». Bo Bpems BbIOIHE-
HUS BCIIOMOT'aTeIbHBIX MEPEX0/I0B YCTAHOB MOKET OTCYTCTBOBATh.

B rpade «Ob6opynoBanue» yka3plBaeTCs HaMMEHOBAaHUE M MOjeNb o0opynoBaHus. Haume-
HOBaHUE OOOPYIOBAHMS U €r0 MOJENb CIEYyeT 3alHChiBaTh B COOTBETCTBUU C MAcIopToM 000py-
JIOBaHMs1, HarpuMep, « ToKkapHO-BUHTOPE3HbINA cTaHOK 1K62.

B rpade «MIHCTpyMEHT» yKa3bIBaeTcsi HHGOPMAILUS O TEXHOJIOTUYECKOH OCHACTKE: MPUCIIO-
cOOJIEHUH, BCIIOMOTaTEIbHOM HHCTPYMEHTE, PEXKYLIEM HHCTPYMEHTE, CIECapHOM HHCTPYMEHTE
WK cpencTBe u3MepeHus. MHbopMaust 0 TEXHOIOTHYECKOW OCHACTKE COCTOMT M3 HAMMEHOBaHUS,
TUIA, MOJIEIM MHCTPYMEHTa WM npucnocoOneHus. HauMeHoBaHHE TEXHOJOTMUECKOW OCHACTKU
CJIeTyeT yKa3bIBaTh B COOTBETCTBUH C UMEIOLIUMCS MacOPTOM WJIM HOPMAaTUBHOM TOKyMEHTaIueH.
[Tpr HEOOXOAMMOCTH YKa3aHUs K olrepanuu (Mepexoy) HECKOJIBKUX BUIO0B OCHACTKH €€ CleayeT
YKa3bIBaTh B OPSAIKE OUEPETHOCTHU:

- IPUCIIOCOOIICHHE;

- BCTIOMOTaTeJIbHbII HHCTPYMEHT;

- PEXKYIIMN WU CIIECAPHBIN HHCTPYMEHT;

- Cpe/ICTBA U3MEPEHUS WIIM KOHTPOJIS.

B rpade «Coneprkanue onepanimy yka3blBalOTCs COIEpKaHUE ONepauu (mepexoaa), B Ko-
TOPOE JTOJIKHO OBITh BKJIFOUEHO:

- KJIFOYEBOE CJIOBO, XapaKTepU3ylollee MeT01 00pabOTKH, BEIPAXKEHHOE IJ1aroJioM B HEONpe-
JIEJIEHHOH (popMme, HallpuMep, TOUHTh, (Ppe3epoBaTh, CBEPIUTH U T.I1.;

- HaMMEeHOBaHUE 00paldaThIBAEMOI MOBEPXHOCTH, KOHCTPYKTHBHBIX 3JIEMEHTOB HIIU IpeJ-
METOB MPOU3BOJICTBA, HAIIPUMED, LUIHH]IP, TAJITENb, 3arOTOBKA U T.I1.;

- nH(popMaIKs IO pa3MepaM WM UX YCIOBHBIM 0003HAUCHUSIM;

- JIOTIOJIHUTENbHAs MH(OpMalMs, XapaKTepU3yollas KOJIMYECTBO OJHOBPEMEHHO WIIU TO-
clieZioBaTeNIbHO 00pabaThIBaeéMbIX MOBEPXHOCTEH, XapakTep o0pabOTKH, HarmpuMmep, 2 OTBEPCTHS,
HA4YepHO, IPEJIBAPUTENHHO, OJTHOBPEMEHHO U T.I1.;

- 3CKU3 00pabOTKH COOTBETCTBYIOLIUX MOBEPXHOCTEH.

[Ipumep 3amnucu B rpade «CoaepkaHue onepanum» NpruBeIeH Ha pUCYHKeE 3.
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Ceepiauth 4 CKBO3HBIX OTBEPCTUS C IOCIEIYIOIIMM 3€HKOBAaHHEM (hacoK, BBIIEPKUBAs
d=10+0,2, d=40+0,05, 90°+30'u 1x45° coraacHo YEPTEKY.
o10*%2

Txgge

Pucynox 3 — [Ipumep 3anonHenus rpadsl «ComeprkaHre Oneparmm

[Tpu odopMieHHH TEXHOJIOTHYECKOro mpolecca cienyer pykoBoactBoBatbes ['OCT 3.1702-79
«[Ipasuna 3anucu onepauuii u nepexonoB» u 'OCT 3.1129-93 «O06ume npaBuiia 3aMCH TEXHOJIO-
rU4ecKoi MH(pOpMAIMK B TEXHOJIOTMYECKUX JOKYMEHTaX Ha TEXHOJIOTUYECKHE IPOIECCHl U Omnepa-
10707009

2.2.2.4 Bp160p TEXHOJOTUYECKOW OCHACTKH M Ha3HAYCHHUE PEKUMOB 00padOTKH

B nanHoM mojapaszene ocyliecTBIsSETCs M0100p BCIIOMOTaTEeNIbHOTO U PEXKYILIEr0 UHCTPY-
MEHTOB JJIs1 pa3pabOTaHHOTO TEXHOJIOTUYECKOTO MPOIecca, a TAaKkKe pacueT U OKOHYATEIbHBINA BbI-
00p PEKUMOB pE3aHMUsI.

TexHomornyeckass OCHaCTKa - 3TO CPEICTBA TEXHOJIOTUYECKOTO OCHAIIEHUS, JOTOIHSIOIINE
TEXHOJIOTMYecKoe 000pyA0BaHUE JJis BBIIIOJHEHUS ONPEEIEHHON YacTH TEXHOJOTUYECKOro Mpo-
1[ecca U YCTaHABIIMBAa€MbIE Ha TEXHOJIOTHYECKOM 000pYAOBaHUU (WU IPUMEHSIEMbIe paboUnM) AJist
BBITIOJIHEHHS JAHHON KOHKPETHOM ONE€palliy WIIA TPYIIbI OTEPALUH.

K ocHacTke mpu MexaHH4ecKoi 00paboTKe OTHOCSTCS: MPUCHIOCOOIEHUS, PEXYILUH, BCIO-
MOTATEJIbHBIA U MEPUTEIIbHBIA HHCTPYMEHT.

[TpucnocobieHue - 3T0 TEXHOJOTHUECKasi OCHACTKA, NMpeHa3HAueHHasl /Ul YCTAaHOBKU WJTU
HaIpaBJIeHUs MpeAMeTa Tpyda WIM MHCTPYMEHTA MPHU BHIIOJHEHUH TEXHOJOTUYECKOW OIeparyi.
CraHO4YHOE TNPHCIIOCOOJEHHE 3TO HE HMMerollee (opMOooOpa3yoLUMX CPEACTB BCIOMOraTelbHOE
opyZire NMPOU3BO/ICTBA, NPEIHA3HAUEHHOE JJI1 YCTAaHOBKU B HEM 3arOTOBOK C ILI€JIbI0 U3TOTOBIICHUS
u3zenuil Ha MexaHooOpalaTbIBaroIIeM 000PYJ0BaHUH.

B 3aBucumocTy oT npaBmIl IPOEKTUPOBAHMSI M SKCILITyaTalluy IPUCIIOCOOTIEHUH CYIIECTBYET
HIECTh CUCTEM CTAaHOYHBIX MPUCIOCOOTIEHUI:

- YHauBepcanbHO-0e3Hananounbie pucrocoonenus (YBIT). Hampumep, 3-x u 4-X Kynadko-
BbIE NTaTPOHBI, TOBOJKOBBIN MATPOH, MAIIMHHBIE TUCKHU. V3roTaBIMBarOTCS LIEHTPAIM30BaHHO. Pe-
KOMEHAYIOTCS K IPUMEHEHUIO MPU BCEX TUIAX MPOU3BOJICTBA;

- YHuBepcanbHO-HanagouHsle npucnocodnenus (YHII). Hanpumep, 3-X KynadukoBble na-
TPOHBI CO CMEHHBIMU KyJIauKaMH{, MAlllMHHbIE THCKM CO CMEHHBIMH TIyOKaMu, IUIaHIIAHObI co
CMEHHBIMU NPUXBaTaMH, JACTUTEIbHBIC TOJOBKU K (hpe3epHbIM cTaHKaM. M3roToBisoTCs LEHTpa-
JM30BaHHO WJIM Ha 3aBojie-niorpedutene. [IpuMeHstoTcst B cepuifHOM M MacCOBOM THII€ ITPOU3BO/I-
CTBa;

- YuusepcanbHO-cOopHBIC pucniocobsenus (Y CII), cobupaeMbie U3 KOMIUIEKTa CTaHIAPT-
HBIX JIeTajel, N3rOTOBIAEMBIX LIEHTpaIn30BaHHO. COOpKa MpHcrocobIeHus BeeTcs 6e3 uepTexa,
HENOCPEJICTBEHHO JUIsl TAaHHOW olepalyy, Iocje 4ero mnpucrnocodiaeHue pazoupaercs. Pexkomenay-
€TCsl K IPUMEHEHUIO B €AMHUYHOM U MEIKOCEPUIHOM NIPOU3BOJICTBE;
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- Co6opno-pazbopusie mpucnocobienus (CPIT). CobuparoTcs U3 KOMIUIEKTa CTaHIapTH30-
BaHHBIX U HE CTAHIAPTH30BAHHBIX JIeTANel caMuM pabounmM Ha pabodyeM MecTe Uit KaxKI0u ornepa-
1[UH, TIOocTie Yero - pazoupatorcs. [lo Mepe HEOOXOUMOCTH HECTaHAAPTHBIE AETAIN MPOESKTUPYIOT-
Csl ¥ U3TOTOBJISIOTCA ISl HOBBIX JeTalield. PEKOMEHIYIOTCS K IPUMEHEHUIO B CEPUMHOM THUIIE MPO-
M3BOJICTBA JJIS TPYIII AeTajeil (YHUPHUIIMPOBAHHAS TEXHOJIOTHUA);

- CrenmanusupoBanHbie HanagouHbie npucnocodnenus (CILI). Ux Takke Ha3bIBAIOT TPYII-
MOBBIMU WJIM OBICTpOIIEpEeHANIaXKUBaeMbIMU TipUciiocoOnenusMu. [Ipoektupyrores Ha 3aBoje - 1o-
TpebuTene UIsl ONpeNeICHHBIX TPy aetanei (yHu(pHUIMpoBaHHAS TEXHOJOTHS) B YCIOBUSIX €IU-
HUYHOT'O U CEpUIHOTO MPOU3BOJICTBA;

- He paz6opusie criennanbubie npucrnocobdnenus (HCII). [IpoektupyroTcs Ha 3aBoje - 10-
TpebuTelie U MPUMEHSIOTCS TOJIBKO ISl OJTHOM JeTasne-onepanuu (€AuHUYHAs TeXHojorus). Peko-
MEHAYIOTCS K IPUMEHEHHUIO0 B MACCOBOM U KPYITHOCEPUIHOM MPOU3BOJCTBE, PEKE B CPEIHE U MEI-
KOCEPUITHOM, HO IIPHU OTCYTCTBUHM BO3MOKHOCTHU HCIIOJIb30BAHUSI TPUCIIOCOOICHUN APYTHX CHUCTEM.

K TexHonoruueckoil OCHacCTKE OTHOCUTCS TaKKe€ MEPUTEIbHBIA, PEXYIIUH U BCIIOMOra-
TEJIbHBI UHCTPYMEHT.

Br160p MHCTpyMeHTa OCYLIECTBIISIETCA 110 CIIPABOYHOM JIUTEpAType, UCXO/IS U3 KOHTYpa 00-
pabatbiBaemoii netanu. [Ipu 3Tom onuchiBaeTcss HA3HAYECHUE UHCTPYMEHTA, BBITIOJIHSIETCS €70 CKU3
C yKa3aHUEM MOPSAIKOBOrO HOMEpa, pa3MepoB, BUJIA U MaTepuaia pexylleil 4acTu, ee reOMeTpUn 1
I'OCT Ha UHCTPYMEHT, U UCIIOIB3YEMYIO MHOTOIPAHHYIO HETIEPETAYNBAEMYIO TUIACTUHY.

L

PI/ICYHOK 4 - HpHMep BBIITOJIHCHHUA 3CKHU3a NHCTPYMCHTA

=

IIpexne Bcero, HEOOXOMMO BBIOpATh TUIl PEXKYLIET0 MHCTpYMEHTA ((ppe3bl), OLleHUBasi Ma-
TepHall 3ar0TOBKH, €€ pa3Mepbl U CI0KHOCTh TEXHOJIOTMUYECKOTO MaplipyTa 00paboTKH (BEINYUHY
HPUITYCKOB, HAJIMYUS 11a30B, OTBEPCTHH U T. 11.).

Ji1a 00pa®oTKu OOJIBIINX TUIOCKOCTEW UCHOJB3YIOT TOpLEBbIE (Ppe3bl, g 00paboTKU KOH-
TYpPOB — KOHIIEBBIE. B psijie cilyuaeB MIIOCKOCTH Takke MOKHO 00pabaThIBaTh KOHIIEBBIMU (hpe3aMHu.

OcHoBHbIE NapaMeTpsl Gppe3 Npu BHIOPaHHOM MaTepuaie pexKylleld YacTH: HapyXHbIHA aua-
metp ¢pe3sl D; mnHa paboueit yactu |; grcio 3yObeB Z U pagauyc I (PUCYHOK 5).

S—

LI

A D

L |- -
PucyHok 5 — OCHOBHBIE TTapaMeTpPhl Hpe3bl

®pe3bl 0JHO3aXOAHbIE KaK MPaBHJIO MPUMEHSIOTCS Uil 00pabOTKM MaTepHalioB C HU3KOM
TBEPAOCTHIO — BSI3KUX (TaKWX Kak IJIacTHUK, akpui, [IBX, opraHmdeckoe cTeksio, KOMIO3UTHbBIE
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QTIOMUHHMEBBIC TIAHEH U T. 11.), a TAaKXKe XPYNKUX (aepeBo, panepa u mp.). Jlanusiit Tun ¢ppes npu-
MEeHsIeTCs 111 OBICTPO pe3ku (PacKpos) 3ar0TOBOK B cily4yae, KOrja KauecTBO KpaéB cpe3a He KpH-
TUYHO, WX e OyAeT UCTIPABJICHO TIPH JTalIbHEUIIIEH YHCTOBOM 00paboTKe.

®Dpe3bl ABYX3aX0JHBIC UCTIONB3YIOTCS sl paboThl ¢ Oonee TBEpABIMU MaTepuanamu. Criu-
pasibHble KaHaBKH (pe3bl (C AByMs- U 0Oojee 3aXxoJaMH) XOPOIIO OTBOAST MEJKYI0 XPYIKYIO
CTPYKKY, IIO3BOJIIsI CHUMaTh OOJbllIe MaTepuana 3a OAMH IPOXOJ, OJHOBPEMEHHO oOecreunBast
OOJIBIITYIO YUCTOTY 00pabOTaHHON TOBEPXHOCTH.

Kpyrnbie ¢pesbl o0ecieunBaroT HAaMMEHBUIYIO IIEPOXOBATOCTb MOBEPXHOCTH (BCIEACTBUE
MaJibIX BHOpaIuil Mpu BpalleHUH) U MPUMEHSIIOTCS JUIsl TPAaBUPOBKH IMOBEPXHOCTH 3arOTOBKH HJIU
00pabOTKH CIIOKHBIX PEIbEPHBIX Y30POB.

®pe3bl ¢ pa3IBOCHHBIM JIE3BUEM (B BUJE «PBIOBEro XBOCTA») MPHUCIIOCOOICHBI A1l 00paboT-
KM CKBO3HBIX OTBEPCTHH — XuTpasi (opMa pexylieil yacTu Mo3BOJIAET MPEAOTBPATUTh CKOJIBI U
nedeKTsl pH BeIX0oAE (pe3bl U3 Tela MaTepualia ¢ ThIIbHON 00pabaThiBaeéMOi CTOPOHHBI.

[Ipu BBIOOpe TuUMa (pe3bl ClelyeT YUYuThIBaTh ocoOeHHOCcTH oOopynoBanus. K mpumepy,
coBpeMeHHbIe (ppesepHbIe cTanku ¢ UITY o0manaioT 3HAUNTENBHOMN )KECTKOCTHIO KOHCTPYKIIUHU, YTO
B COYETAaHUHU C MOIIHBIMU HIMUHJIEISIMH MO3BOJISIET 00pabaThiBaTh 3arOTOBKH HAa BBICOKUX CKOPO-
cTsX. B 3TOM ciyyae B KauecTBE PEXYILIEr0 MHCTPYMEHTa JIOJIKHBI IIPUMEHSTHCS CIIELUaIbHbIE
(bpe3bl ¢ TOBBIIEHHON TBEPJOCTHIO U CTOMKOCTHIO PEXKYILEH YacTH.

Pasmeps! (pessl cnenyer BHIOMpATh UCXOAS M3 rabapuTOB 3arOTOBKH M MOIITHOCTH (hpesep-
HOT'O CTaHKa, a TAaK)Ke CIoco0e MOBO/Ia PEXYIIEr0o HHCTPYMEHTa K 00pabaThiBaeMOil TOBEPXHOCTH
(T. €. B3aUMHOTO TNiepeMenieHus (ppes3sl U 3arotoBkM). unameTp (pessr OyneT 3aBUCETh OT IMIMPHHBI
30HBI 00PAOOTKU U KOJIMYECTBA YEPHOBBIX U YHCTOBBIX MOIXOOB.

[Tpu 06paboTKe OTKPBITHIX TUIOCKUX 00JacTell AeTanyu He BOZHUKAET 0COOBIX OTpaHUYCHUI
B BeIOOpe auamerpa (pesbl. C yBenuueHHueM quameTpa Gppes3bl pacTeT MPOU3BOAUTEIHHOCTh 00pa-
0otku. [ToCKOIIBKY CTOWKOCTH ()pe3 C POCTOM UX JHUaMETpa TAKKE yBEIIMYMBACTCS, TO BHIOOD HH-
CTpyMEHTa ¢ OOJBIIUM JUAMETPOM OOECIeYMBAET HE TOJILKO Hambosee MPOU3BOAUTENbHYIO, HO U
SKOHOMUYHYIO 00paboTKYy.

[Ipu TopuoBoil 00paboTke pedep nuameTp ppessl Henecoodpa3Ho Ha3HAYATh U3 YCIOBUS

D=(5...10)b+2r, 4)

rre b — oKoHuYaTeNnbHas TOJIIMHA CTEHKU pedpa; I — paauyc 3aKpyrjieHus y Topla HH-
CTpYMEHTA.

ITpu 06paboTKe KOHTYPOB, a TAKXKE MOTYOTKPBITHIX, 3aKPHITHIX 1 KOMOMHHUPOBAaHHBIX 00J1a-
CTell MaKCHMaJBbHBIN AuaMeTp (ppe3bl OrpaHUUMBACTCS HAMMEHBIINM PaInyCcoM, 00pa3yIOIIUM BO-
THYTOCTb Ha KOHTYpe.

[Ipu uncToBoii 00pabOTKE MOBEPXHOCTH KOHTYpA KEIAaTeIbHO BHIOMPATh MHCTPYMEHT Tak,
4TOOBI €ro paguyc ObLI MEHbIIE, YeM MUHUMAIIBHBIN pasnyc, 00pa3yrouuil BOTHyTOCTh Ha KOHTY-
pe.

[Ipu Ha3HaYeHHHU JUaMeTpa MHCTPYMEHTA JJIsl Y4epHOBOI 00pabOTKM BHYTPEHHUX PAIHYCOB
COIIPSDKEHUS JKENaTeNbHO, YTOOB! OCTaBISIEMbId BO BHYTPEHHUX yIilaxX KOHTypa MPHUITYCK HE Tpe-
Boiman (0,15...0,25)D, rae D — auameTp HHCTpyMEHTa, IPUMEHSIEMOr0 Ha YHCTOBOM NEPEXO/IE.

Jlnst obecnieueHus! )KECTKOCTH HHCTPYMEHTA JKeJIaTeIbHO, YTOObI €T0 JUaMeTp YIOBIETBO-
psit yenosuio H<2.5D, rae H — makcuManbHas BbICOTa CTEHKH 00pabaThiBaeMoi 1eTanu (pUCyHOK
6). Eciu 370 ycnoBue HE BBIMOJHSECTCS, TO BHIOUPAIOT (pe3y ¢ OMmKailiuM OOJBIIMM THITOBBIM
nuamerpoM. MHaue 06paboTKy MPOU3BOAAT 32 HECKOJIBKO EPEX0/10B.
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Pucynok 6 — Cxema Kk BbIOOPY mapamMeTpoB (Gpe3sl

JlivHa pexxyiiel 4acTh MHCTpYMEHTa JUIsi 00pabOTKU MOIYOTKPBITHIX U 3aKPBITHIX 00J1a-
creit L =H + (5...7), a 1151 00pabOTKM HApYKHBIX U BHYTPEHHUX OTKPBITHIX KOHTYpoB L =H + 1 +
5, TIe I — paauyc 3aKpyriieHus y Topua (Gpessl.

[Ipu Ha3HAUEHWH HJIEMEHTOB PEXHMMOB PE3aHMs YUUTHIBAIOT XapakTep oOpabOTKH, THII U
pa3Mepbl HHCTPYMEHTa, MaTepuai ero pexyliel 4yacTH, MaTepual U COCTOSIHHE 3arOTOBKH, TUIl U
COCTOSIHUE 000PY/IOBAHMS.

DeMEeHTHI pexuMa pe3aHus 0ObIYHO YCTAaHABIMBAIOTCS B MOPSAKE, YKa3aHHOM HIDKE.

I'myOuHa pe3anwus t MpU YEPHOBOH (IIPEABAPUTEIIBHON) 00pabOTKE Ha3HAYAIOT MO BO3MOK-
HOCTHU MaKCHMAJIbHYIO t, paBHYIO BCEMY MPUITYCKY Ha 00pabOTKy WiH OOJbIIel YacTu ero; npu 4u-
CTOBOH (OKOHYATeNIbHOM) 00paboTKe — B 3aBUCUMOCTH OT TPEOOBAHMUN TOYHOCTU Pa3MEPOB U Ilie-
POXOBATOCTH 00PaOOTaHHOI MOBEPXHOCTH.

[Tomaya s mpu yepHOBOI 00paOOTKE BRIOMPAIOT MAKCUMAIHHO BO3MOXKHYIO MT0/1a4y, UCXOIS
U3 JKECTKOCTH U mpouyHocTu cuctembl CIIW3, momHoCcTH mpHBOJa CTaHKA, MPOYHOCTU TBEPHO-
CIUIaBHOW TUIACTMHKH M JPYTUX OTPAHUYMBAIONINX (PaKTOPOB; MPU YHUCTOBOW 00pabOTKE — B 3aBH-
CUMOCTH OT TpeOyeMOi CTeNeHH TOYHOCTH U IIEPOXOBATOCTU 00pabOTaHHOM MOBEPXHOCTH.

CKOpOCTh pe3aHusi V PacCUUTHIBAIOT IO SMIMPUYECKUM (POpMYIiaM, YCTaHOBIICHHBIM JUIS
Ka)KI0T0 BUJa 00pabOTKH.

Kondurypamus o6padaTbiBaeMoil MOBEPXHOCTH M BHUJI OOOPYAOBAHUS OMPEACISIOT THUII
npuMeHsieMoit ¢pesbl (pucyHok 7). E€ pasMepsl omnpenenstorcs pasmepamu oopadaTbiBaeMON Mo-
BEPXHOCTH U TNIyOMHOM cpe3aeMoro ciosl.

T
O

_‘)_H 'j_ \_e _
o)

Pucynok 7 — Bunasl ppesepoBanust
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I'my6buna ¢pezepoBanus t ¥ mUpHHA Ppe3epoBaHus B — MOHATHS, CBA3aHHBIE C pa3MepaMu
CJI0S 3arOTOBKH, cpezaemoro npu (pesepoBannu (pucyHok 7). Bo Bcex Bumax ¢pesepoBanus, 3a
UCKJTIOUEHHEM TOPIIOBOTO, t OMPEessieT MPOIOJHKUTEIBHOCTh KOHTAKTa 3y0a (pe3bl C 3ar0TOBKOM;
t UI3MEPSIOT B HAIPaBJICHUH, TIEPIICHIUKYISIpHOM K ocu (pe3sl. Lllupuna ¢ppesepoBanus B ompene-
JSIeT JUIMHY JIe3BHs 3y0a (ppes3pl, yJacTBYIOIIYIO B pe3aHuu; B M3MepsoT B HampaBlIeHUH, Mapaj-
JenpHOM ocH ¢pe3bl. [Ipu ToprioBoM (pe3epoBaHUM ITH TOHSATHS MEHSIOTCSI MECTaMH.

[Tomaya. Ilpu ¢dpe3epoBaHur pa3nUUarOT Moaady Ha OJUH 3y0 S;, OJa4y HA OJUH 000OpPOT
(bpe3bl s 1 1oJ1a4y MUHYTHYIO Sy, KOTOPBIE HAXOMSATCS B CIIEIYIONIEM COOTHOLICHHU:

Sv = SN =5s,zn (5)

rZie N — 9acToTa BpameHus ¢ppessl, 00/MUH; Z — YUCIIO 3yObeB (hpe3bl.

WcxoqHOH BETHMUYUHOM MOJAYM MPU YEPHOBOM (PpE3epOBAHUM SIBJIACTCS BEIMYMHA €€ Ha
OJIMH 3Yy0 S, IPU YUCTOBOM (Ppe3epOoBaHUM — HA OJUH 000POT (Ppe3bl S, IO KOTOPOU IS TaabHEH-
IIIEr0 UCIIOIb30BaHUs BRIYUCIIAIOT BEJMYMHY [10JJaUd Ha OJMH 3y0 S; =S/ Z.

[Tpu HanucaHuy TporpamMM B napamerp F 3anuchiBaeTcs 3Ha4CHUE 1M0JIa4U Ha OMH 000pOT
WM MAHYTHO#M MOJIa4¥l B 3aBUCHMOCTH OT THIa 00pabOTKH.

Pexomenayemble moaun sl pa3IuYHbIX ()pe3 U YCIOBHMA pe3aHus MPUBEICHBI B TaOIUIaxX
5—1.

Tabnuma 5 — Ilogaun mpu 4epHOBOM (pe3epOoBaHUH TOPLOBBIMU, HUIUHAPUYECKUMH U
JTUCKOBBIMH (ppe3aMu U3 OBICTPOPEIKYIICH CTAIIH.

Momnocts KecTkocTh ®pe3bl
CTaHKa WK CHUCTEMBI
(bpeseproii 3ATOTOBKA — TopuoBble U TUCKOBBIE Hunuaapudeckue
FOJII:I);TKH’ npucnocobenne [Tonaya Ha onuH 3y0, S;, MM, Tipu 00paboOTKe
Koncrpykuuonnoit | Uyryna u | Koncrpykuuonnoit | Uyryna u
cTaju ME/IHBIX cTau MEIHBIX
CIIABOB CILIaBOB
®dpe3bl ¢ KPYITHBIM 3y0OM U (ppe3bl CO BCTABHBIMU HOKAMH
IloBrIIeHHast 0,20-0,30 0,40-0,60 0,40-0,60 0,60-0,80
Cs. 10 Cpennsist 0,15-0,25 0,30-0,50 0,30-0,40 0,40-0,60
[TonmxeHnHas 0,10-0,15 0,20-0,30 0,20-0,30 0,25-0,40
ITponomxenue Tabuuubl 5
[ToBbiIeHHAs 0,12-0,20 0,30-0,50 0,25-0,40 0,30-0,50
5-10 Cpennsist 0,08-0,15 0,20-0,40 0,12-0,20 0,20-0,30
[TonmxeHnHas 0,06-0,10 0,15-0,25 0,10-0,15 0,12-0,20
Ho 5 Cpennsis 0,06-0,07 0,15-0,30 0,08-0,12 0,10-0,18
[TonmxeHnHas 0,04-0,06 0,10-0,20 0,06-0,10 0,08-0,15
®pe3bl ¢ METKUM 3yOOM
[ToBbmeHHas 0.08-0.12 0.20-0.35 0.10-0.15 0.12-0.20
5-10 |Cpennss 0.06-0.10 0.15-0.30 0.06-0.10 0.10-0.15
[TonmxeHHas 0.04-0.08 0.10-0.20 0.06-0.08 0.08-0.12
o 5 Cpennsia 0.04-0.06 0.12-0.20 0.05-0.08 0.06-0.12
[TonmxeHnHas 0.03-0.05 0.08-0.15 0.03-0.06 0.05-0.10

HpI/IMC‘-IaHI/ICZ OOJIBIIINE 3HAYCHUS noaa4 6paTB JJIA MEHbIIIEH FHy6I/IHLI " HIUPUHBI (I)pe3e-
poBaHWsA, MCHBIINE — JJISA OONBIINX 3HAYCHUN FJ'Iy6I/IHBI " HIMPHHBI.
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Tabmuma 6 — [logaunm nipu Gpe3epoBaHUM CTATBHBIX 3arOTOBOK pa3MYHBIMH (Dpe3amu u3
OBICTpOpPEKYILEH CTaTn

H“"“E‘Eﬁp““ " TIogaa Ha 2v0 &, MM, IPH [ITYOHHE (p e2epoBaHIA §, MM
» peid
3 B & g 10 12 15 20 30
16 008005 | 006008 -
20 Korme ene 0,10-0,06 007004
= 002007 | 008005 [pnenpanan -
T 046010 | 012007 005
Trnos s 0,03-4,04 opr-00s np0pdn e
jacoreme: "
= - 020-012 | 014008 | 4psppsnps
DHLEEHE 0,08-0,05
Trmopme | 009005 007003 :
acorHE 00L0P07 | psoys -
popeszzre | 0,009-0,005 | 0po7-0p03 | 013008
0,25-0,15 0,13-0,10 00704 .
a0 P‘S{[nru.[eme 0,10-0,06 005003 00120008 0,10-0.07 -
TIOEBIE H
pacoras | D010-0,006 | 00080004 | g gy 0,08-0,03
Opopesmms | g io.006 | 008005 | opisopr | B012-0008 -
Al TrnoEse D,DIE-D,DDS 1] ,U 10.0 JJDS IJJJ25IJ Dlj 0,06—0,04 D:DS_D:EB
facorEEe } 0015001
TIpopesHbe 0.12-00% 0,022-0,012 | 0,01540,01 )
Orpeszee e 0,10-0 06 I;Jﬂzgf;nﬂ’njl 0,02-0,01
75 VrnoEse K f25.0p 0,07-005
D015-0P03 | 0p30pLs 0,06-0,04
facormme B 0,110 05 0,022-0,01 D’DQ—D, 1 0,06-0.06
Tpop ¢ sk - oaress | 00270012 | OE | 0.017.0008 (RIS AR07
OTpeseEe : 0p30pz 010005 ’ ’ 0,022-0/01 0,020,010
] Trozme s | 0,12-0,08 B 0,09-0,04
0,03-0,04
li‘lﬂCDHI{HE Dﬂgﬂ,ﬂgj 0,028—0,016 " ’ D,D?-D,D3 D,Dj-D,D3
B} 0,027-0,015
Orpesse opropn | 0oan |G 00220012 | 00230013
- - T . sedt 0,025-0,02 | 0,025.0015
110 (Orpeamse - 0,03-002 | 0,028-0,016
150-200 O02-0j01

[Tpumeuanue: npu ¢Gpe3epoBaHUU YyTryHA, MEIHBIX M AIOMUHHEBBIX CIDIABOB MOJAYU MO-
ryT ObITh yBenuueHsl Ha 30 — 40%.

Tabmuma 7 — IMogaun npu 4UCTOBOM (Ppe3epOBaHUM TUIOCKOCTEH M YCTYIOB TOPIIOBBIMH,
JTUCKOBBIMH Y IWJIMHPHYECKUMU (hpe3aMu, MM/00

TopLioBbIe 1 MICKOBBIE (Ppebl co Irmmaprrieckite pesbI LT SBICTPOPEAYILET CTAM TIPH JIAMET] e
BCTABHBIVIT HOGEARTT - -
(hpespL, MLL B SABHCIHIMO CTH 0T 00PadaThIBAEMOTO MATEPIIA T
e
= EKOHCTPYRLEIOHHAA Ve 0 ICTAA TyTYH, METHbIE I ANMOMIIHIIEBbIE
;ﬁ‘ é E I3 ]Bq),l'[ﬂl'ﬂ- IT3 \JBICI])OI}C- e Hen]]}OBTII'II'R'I.‘JI CTAE CIITABBI
= CITIABA SEYIIIEH CTAM
=2 T & g 40.75 90-130 150-200 40-78 90-130 150-200
=8 & =2
6.3 ; 1.2-2.7 . . . . . .
3.2 0.5-1.0 0.5-1.2 1.0-2.7 1.7-3.8 2.3-5.0 1.0-2.3 1.4-3.0 1.9-3.7
1.6 0.4-0.0 0.23-0.5 0.6-1.5 1.0-2.1 1.3-28 0.6-1.3 0.8-1.7 1.1-2.1
0.8 0.2-0.3 - - . . N . N
0.4 0.15 - - - - - - -

CKOpOCTh pe3aHus - OKPYXKHasi CKOPOCTh (Ppe3bl, M/MUH,

c,D¢
T"t*sYB"zP

(6)

v !
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rjae 3HaueHue koddduruenta Cy u mokazareseil CTeneH! MPUBEIEHBI B Ta0IuIle 8, a Iepuo-
na crovikoctu T — B TabimIe 9.
OO6mwmii monmpaBOYHBIA KOI(P(GUIIMEHT HA CKOPOCTh Pe3aHUsl, YUUTHIBAIOIIUN (HaKTHYECKUE
YCIIOBUS PE3aHUs,

Kv = KmvKnvKuy,

(7)

riae Ky - koadduiimeHT, yauThIBaromii KauecTBO 00pabaThiBacMOro MaTepraia (Tabauibl
10-12), Ky - k03 durmeHT, yauThIBaIOIIUI COCTOSIHUE TOBEPXHOCTU 3aroToBKH (Tadnuual3), Kyy -
K03 PHIMEHT, YUUTHIBAIOIINN MaTepraa HHCTpyMeHTa (Tabuima 14).

Tabmuma 8 — 3nauenus kodpdunuenta Cy u mokaszareneit crerneHu B Gopmylie CKOPOCTH pe-
3aHusI IpU Qpe3epOBaAHUH.

dpess Marepuan |Oneparust [Mapamerpsr Koaddunuent n nokaszarenu crenenu B hop-
pexyrei cpe3aeMoro MyJIe CKOPOCTH PE3aHust
4acTu ciost
B t Sz Cy q X y u p m
O0paboTKa KOHCTPYKIIMOHHOH U yriiepoaucTo ctamu 0B= 750 MIla
TopioBsie T15K6 ®pesepoBanu ¢ - - - 332 (0,2 |0,1 |04 0,2 0 0,2
IUIOCKOCTEH
P6M5 - - |<0,1 64,7 10,25 |0,1. (0,2 0,15 |O 0,2
>0,1 41 0,4
Hunmusag- T15K6 <35 |2 - 390 10,17 |0,19 |0,28 |- 0,1 033
pHUYCCKHE >35 |>2 443 10,17 |0,38 |0,28 0,05 |0,1 0,33
<2 616 0,19 0,08
>2 700 0,38
P6M5 - - |<0,1 55 045 |03 |(0,2 |02 0,1 0,33
>0,1 35,4 0,4
[Tponomkenue TabauIbr 8
JluckoBbIe P6M5 - - - 68,5 (0,25 |0,3 10,2 0,1 0,1
LIEJIbHBIE 0,1 0,2
0,33
Konnessie P6M5 - - - 46,7 (0,45 |05 (0,5 0,11
LEeIbHEIE
IIpopesasien  |POMS [popesanue - - - 53 0,25 10,3 10,2 (0,2 0,1 0,2
OTpe3HbIe [1a30B U
OTpe3aHue
O6paboTka ceporo uyryHa, 190 HB
TopioBsie BK6 ®pesepoBanne - - - |445 10,2 |0,15 0,35 (0,2 (O 0,32
IJIOCKOCTEH
P6M5 - - - 142 0,2 |01 04 101 (0,1 0,15
ARG 1zi50 BK6 <2,5 [<0,2 [923 |0,37 |0,13 0,19 (0,23 (0,14 |0,42
pHuueckue " [>2,5 |>0,2 |588 (0,37 |0,40 0,47 (0,23 (0,14 |0,42
<0,2 [1180 0,19
>0,2 (750 0,47
P6M5 - <0,15|57,6 10,7 |0,5 0,2 103 (0,3 0,25
>0,15(27 0,6
JluckoBbie CO  |P6MS ®pesepoBanne
BCTaBHBIMU IUIOCKOCTEH, - - - 185 0,2 0.5 04 10,1 0,1 (0,15
HOXKaMu YCTYIIOB U TIa30B
JuckoBbie P6MS
LEJIbHbIE - - - |72 0,2 |05 04 101 (0,1 |0,15
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O6paboTka koBKoro uyryHa, 150 HB

Topruesbie BK6 - - <0.18 994 (022 (017 | 01 |0,22 0 (033
pescposarie >0.18 |695 0,32
P6M5 TIOCKOCTEH - - <0,1 9005 |025 |01 | 02 |015 01 | 02
>0,1 |574 04
Hwmag- P6M5 - - <0,1 77 (045 |1 03 | 02 |01 01 (033
pHYeCcKre >0,1 (495 04
JluckoBbIe ®pezepoBaHye - - <0,1 1058(0,25 | 0,3 02 |01 0,1 0,2
CO BCTaB- P6M5 IUIOCKOCTEH, yCTy- >0,1 68 04
HBIMH HO- TIOB U T1a30B
JKaMHU
JIvcKOBBIC P6MS5 - - - 958 (025 | 0,3 02 |01 0,1 0,2
KomnrieBrie P6M5 ®pezepoBaHye - - - 685 045 | 0,3 02 |01 0,1 0,33
IJIOCKOCTEN 1
YCTYIIOB
IIpope3-Hbie P6M5 IIpopesanue - - - 74 10,25 | 0,3 02 |02 0,1 0,2
U OTPE3HBIC 1a30B U
OTpe3aHre
O0paboTKa reTeporeHHBIX MEAHBIX CIUIaBOB cpenneit Teepaoctr, 100 ... 140 HB
ToprieBbie PMS Dpesepo- - - 01 136 (025 | 01 | 02 (0,45 | 01 0,2
BaHNe 01 86,2 04
Lyman - POMS IUIOCKOCTEN - - 0,1 1155|045 | 03 | 0,2 0,1 0,1 0,33
pHHecKie 0,1 74,3 04
JluckoBble ®pesepo- Ba-
P6MS mie wiocko- | - | - - |114 025 | 03 |02 |01 |01 |02
CTeH, yCTyIOB
1 Ta30B
[Iponomkenue Tabaubr 8
Konnessie [P6M5S ®pesepoBaHme
TUIOCKOCTEH 1 | - - 103 045 03 02 01 .1 0.33
YCTYTIOB
[Tpope3ubie P6M5 Ipope3anue
OTpe3HBIC 1a30B M OTpe- | - - 111.3 [0.25 0.3 0.2 (0.2 .1 0.2
3aH¥C
O06paboTKa CHITyMHHA U JTUTCHHBIX aTFOMUHUCBBIX CIUTaBoB, 6B = 100 ... 200 MITa, HB < 65 u mropanromunus, 6B =
300 ... 400 MIIa, HB < 100
Topuossie | P6M5 ®pesepoBanu e - - <0,1 245 0.2 0.1
TocKOCTel 0.1 155 0.25| 01 0.4 0.15 0.2
P6M5 - - <0,1 208 0.2 0.1
YECKHe
Aucrosste|  POMS 1 gpesepopanne | 7 | - | 250 [025] 03 |02 [ 01 | % |02
IJIOCKOCTEN U
YCTYTIOB M TIa-
30B
Konnessie | P6M5 d)pe3ep03a111/1 e - - ) 185.1 045 03 | 02 | 01 0.1 033
IUIOCKOCTEH U 5
YCTYIIOB
[Tpope3Hsie P6M5 IIpope3anue ma3oB| - - i 200 0251 031 02 | 02 0.1 0.2
1 OTPE3HbIC U OTpE3aHue
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Tabmuma 9 — Cpeanue 3HaueHus croikoct T dpe3

Croiikocts T, MUH nipu 1uamerpe Gpessl, MM

®pessl

20 | 25 | 40 | 60 | 75 | 90 | 110 | 150 | 200 | 250 | 300 | 400
Topuossie - 120 180 240 300 | 400

[Munmueapudeckue
C xpymH. 3yooMm 180 240

[Mumunapryeckue
LIETBHBIE C MEJI- - 120 180 -
KM 3yOOM

JnckoBbie

- | 120 | 150 | 180 | 240 | -
KoHIieBbIe 80 | 90 | 120 | 180 -

Hpopesibie i : 60 | 75 | 120 | 150 :
OTpE3HBIE

daconunie 120 180
YTJIOBBIC

Tabnuma 10 — IMonpaBounsiii ko3 duument Ky, yuutbiBarommii kauecTBo oOpabaThiBae-
MOTO MaTepHaa.

O06pabaTpiBaeMbIii MATEpHAT Pacuernas popmyna
_ 750, ,,

Crans = K,

190, ,

Cepplii uyryH Kinv = Kr(@)

150, ,

KoBkuii uyryn Kmv = K, (@) !

Tabmuma 11 — Koadduument K, xapakrepusyroniuii rpynmny ctaiu no oopadarbiBaeMOCTH
Y TI0Ka3aTellb CTENEHU Ny

[Tokazarenu creneHu Ny, mpu o6paboTke
Koad.
O0pabarbiBaeMblii MaTepHa 0op. At CBEpJIaMH,
HHCTPYMEHTa pesuaMu 3eHKepaMH, ¢bpesamu
pasBepTKamu
) o o o
g g & g & 5 g |5
= ¢ = ¢ = = = =
S L | T8l 2| 88| 2| 88| 2|08
c5| Eg|65| Eg|e5| Eg| 85 |E¢g
25| 85| 85| 86| 85| 85| 85|85
Crans yraepoauct. (C <0,6 %)
omv, MIla: 1,0 1,0 -1,0 1,0 -0,9 1,0 -0,9 1,0
< 450 1,0 1,0 1,75 -0,9 -0,9
450...550 1,0 1,0 1,75 0,9 0,9
> 550
MTOBBIIIIEHHOH U BEICOKO# 00pa- 1,05 —
0aThIBAEMOCTH PE3aHUEM XPO- 1,2 1,1 1,75
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MHUCTas 1,45

yraepoaucTas 1,35

(C> 0.6 %) 0,85 0,95 1,75

XPOMOHHKEIIEBast, XpOMOMOIHOICHO- 0.8 0.9 15

BaHaIMeBas

XPOMOMApPTaHIIOBUCTAs, XPOMOKPEM-

HHUCTas, XpOMOKpEMHE- MapraHIIOBH- 0,7 0,8 1,25

cTast, XpOMOHHKEIb- MOJNOICHOBAS,

XPOMOMOJHOACHO- AIFOMUHHIEBAS

UyryH:
CephIit — - 1,7 1,25 1,3 1,3 0,95 1,25
KOBKHI — - 1,7 1,25 1,3 1,3 0,85 1,25

Tabmuma 12 — [TonpaBounbrit kKodhdunueHT Ky 1715 METHBIX U aJTFOMUHHUEBBIX CILUIABOB

MenHbl€e CIUIaBbI Kw | AJIOMUHHEBBIE CIUIABBI K
I'ereporennsie CuyMuH U JINTEHHBIE CIUIaBbI
HB > 140 0,7 (3akanenHsie), 6, = 200...300 0,8
100...140 HB 1,0 MIIa, HB > 60
CBUHIIOBHCTHIE TIPY OCHOBHOM I[KipamOMHHHH (3aKaneHHbIH),
TeTepOreHHOM CTPYKTYpE 1,7 | 6,=400...500 MIIa, HB > 100
T OMOTEHHEIE 2,0 CutyMMH Y JINTENHBIE CIUIaBbI,
6, = 100...200 MITa, HB < 65 1,0
CruiaBebl ¢ CoJiepy)KaHUEM CBUHITA Thopanomeit
< 10% mpu OCHOBHO# TOMOTEHHOI 4,0 5, = 300...400 1\’/IHa, HB < 100
CTPYKTYpE
JropalitoMuHUM,
Mens 8 | ',=200...300 MITa 1,2
Crnassl ¢ conepkanueM ceuama > 15% | 12,0

Tabmuma 13 — IlonpaBounsiii ko3pdunuent Ky, yYuThIBaIOMIUN BIUSHUE COCTOSHUS IO-
BEPXHOCTH 3aTOTOBKH Ha CKOPOCTh PEe3aHUs

CocrosiHue ITOBCPXHOCTH 3aIOTOBKHN

C KOpKOH
0e3 CTAJIbHBIC U YYT'YHHBIC OTJIMBKU IIPHU MCIHBIC U
KOPKH IPOKaT IIOKOBKa KOpKE AJIFOMUHUEBBIE
HOPMaJIbHOI 3arpsI3HEHHOU CIJIaBBI
1,0 0,9 0,8 0,8-0,85 0,5-0,6 0,9

Tabmuma 14 — [NonpaBounslii koaddunmeHT Kyy, yauThIBaIONIIM BIUSHUE HHCTPYMEHTAIIb-

HOTI'0 MaTtepuajia Ha CKOpOCTb PC3aHUA

OOGpabaTbiBaeMblii 3aBUCUMOCTb KOA(PPHUINEHTA Kyy B 3aBUCUMOCTH OT
MaTepuan MHCTPYMEHTAIBHOIO MaTepuaa

Craimh KOHCTPYKIHOHHaS T5K12B | T5K10 | T14K8 | T15K6 | TI5SK6 | T30K4 | BKS
0,35 0,65 0,8 1,00 1,15 14 0,4

Kopo3suonHno-croiikue u BKS8 T5K10 | TI5K6 P18

KapOTPOYHBIE CTATTN 1,0 1,4 1,9 0,3 B

Cephiit 1 KoBKif qyryH BK8 BK6 BK4 BK3 BK2 B
0,83 1,0 1,1 1,15 1,25

Cranb, 4yryH, MeqHEIC B | P6MS5 BK4 BK6 9XC | XBI' | VI2A |

25




| amomummessrecruiaet | 10 | 25 | 27 | 06 | 06 | 05 |

C moMoIIbI0 CKOPOCTH pe3aHuss V M M3BECTHOTrO aAuamerpa 0 MHCTPYMEHTA BBIYHMCIISICTCS
Y4acTOTa BPAIICHHS:

*
n:V 1000 )
dz

YacroTra BpallleHHUs IIHHIEIS PACCUYUTHIBACTCS U KaXI0ro WHCTpyMeHTa. CTOUT TOHU-
Math, YTO IIMUHJIEIb HE PEKOMEHIYETCS UCIOJIb30BaTh HA MAKCUMAJIBHBIX 000POTax. DTO OILIYTH-
MO TIOBBIIIAET U3HOC MHCTPYMEHTA M 000pynoBanus. [103TOMy MonMyd4eHHBIH 0 GOpMyIie pe3yiib-
TaT CTOUT YMEHbIIUTH Ha 10-15%.

Ha3nauenue pexxuMoB 00paOOTKH MOXKET OBITh BBINOJIHEHO IO CICIHATBHON CIIPaBOYHOMN
TUTEepaType, oTpaxkaroliel cnenuduky oopadboTku Ha crankax ¢ YUIIY, cogepxkamieit popMyIibl u
TaOIHUIBl. PexxMbl 00paObOTKN Ha3HAYAKOTCS HA KAXKIBIH TEPEXO/I.

BbI00Op peXxuMOB pe3aHusi HHCTPYMEHTa MOXKET OBbITh 10JI00paH U3 KaTajuora Mpou3BOIUTE-
151 000pYIOBAHHSI.

2.2.2.5 Pacder ONMOpHBIX TOYEK TPACKTOPUH JICTAIH

B nmanHOM mojpasjene OCyIIECTBISIETCS pPacyeT M ONPEICIISIOTCS KOOPAUHATHI OIMIOPHBIX
TOYEK KOHTYpa JICTaJIH.

OnopHbIE TOYKA — TOYKH, B KOTOPBIX MPOUCXOIUT M3MEHEHHE 3aKOHA, OIMMCHIBAIOIIETO
KOHTYp JICTaJIM M, CJIeJ0BaTEIbHO, TPACKTOPHIO MHCTpyMeHTa. Hanbosee yacTo TakuMH TOUYKaMH
SIBIISTFOTCSI TOYKH, JISKAIIME HA TIEPECEUYCHUN TIPSMBIX H OKPY>KHOCTEHA.

B KypcoBoM mpoeKkTe MPUBOJUTCS BBIYCPUCHHBINH B MaciiTade KOHTYp JeTalld, C YKa3aHHU-
€M HYJICBOH TOYKH U OCEH KOOPJIMHAT U OTMECUCHHBIMH HAa KOHTYPE OMOPHBIMU TOouKamu. [IpuBo-
JITCSI pacyeT KOOPJMHAT OMOPHBIX TOYEK. B 00IieM ciiyyae Ha JaHHOM 3Tale HaXOIAT ypaBHE-
HUSI, ONHKCHIBAIONINE TC€OMETPHUCCKUE DJIIEMEHTBHl KOHTypa JETald, ¥ COBMECTHO PEHIAI0T 3THU
ypaBHEHUSI JJIsl COCEIHUX FCOMETPHUYCCKUX DIIEMEHTOB. TeM caMbIM HaXOoJST KOOPJHMHATHI OMOP-
HBIX TOYEK, PACIOJOKEHHBIX Ha TEPECCYCHHM T'€OMETPHUECKUX AJIEMEHTOB KOHTYpa JCTalIH.
WNuorna ans pacdera KOOPAMHAT TOYEK HA KOHType OoJiee yIOOHBIM SIBJISICTCSI MCIIOJIb30BAHUEC
CHeHATBHBIX (OPMYII, OTy4aeMbIX Yepe3 pa3Mepbl FTEOMETPUUECKUX DIIEMEHTOB U KOOPMHATHI
XapaKTEePHBIX TOUCK ITHX JEMEHTOB.

Bce pacuerHbie naHHBIE CBOSTCS B TAOJIHILY.

2.2.3 Coznanue ynpapIsioliei mporpaMmsl ¢ ucoib3oBanueM CAM-cucteMbl

2.2.3.1 Co3nanne 3D-monenu neranu

B 3aBucumoctu oT ucnonb3lyemoit npu npoektupoBanuu CAM-cuctemsl 3aaHue dIeMeH-
TOB JIETAJIM MPOUCXOAMT MO-Pa3HOMY: MOJICIMPOBAHUE DJIEMEHTOB JIETAJM WM JIETAlId B IEJIOM B
CAM-cucteme, mogenupoBanue aeranu B CAD-cucreme u T.11.

OO6yuaromuecst MOTYT UCTIOIB30BaTh JIF0OOH CIIOCO0 MOJIETUPOBAHUS HA CBOE YCMOTPEHHE.

B nanHOM moppasnesne onuchIBaeTCs MOCIEeI0BATENbHOCTh ACUCTBUI U IPUBOAATCS CHUMKH
9KpaHa Ha 3tanax co3nanus 3D-monemn. Eciim 3D-monens coznaBanack B CAD-cucreme, TO Takxke
OTIMCHIBAETCS MOCJIEIOBATENIFHOCTD ACUCTBUI U MPUBOJATCS CHUMKHU KpaHa, CBA3aHHbBIE C 3arpy3-
kol peramu B CAM-cucremy.

2.2.3.2 Coznanue 3arotoBku B CAM-cucreme

Ha mannom sTame mpou3BoauTCs 3amanue mapameTpoB 3arotoBku B CAM-cucteme. Ilapa-
METPHI 3aTOTOBKU JOJIKHBI COOTBETCTBOBATH MOJTYYEHHBIM Ha ATAre TEXHOJOTUYECKOW MOATOTOB-
KH.

B 3aBucumocTu ot ucnonbpzyemoit CAM-CHCTEMBI MOTYT HCIIOB30BAThCS PA3UYHbBIE CIIO-
cOOBI 3a7]aHUsl 3aTOTOBKH: 3aJjaHie OOIIero NMPUITyCKa, CO3aHHe T€OMETPHH 3arOTOBKH, CO3/IaHUE
mozenu 3arotoBku (B CAD unu CAM-cuctemax) u T.11.
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B KypcoBOM MpOEKTE ONMUCHIBACTCS MOCIEAOBATSILHOCTh NEHCTBHIA U MPHUBOIATCS CHUMKH
9KpaHa Ha dTamax CO3/IaHUs 3aTOTOBKH.

2.2.3.3 Co3nanue nmepexoioB, 3aJJaHUE PEKYIIETO HHCTPYMEHTA U PEKUMOB 00paOOTKH JjIst
4epHOBOM 00paOOTKH JETaIH.

B nmanHOM mojpassene mpou3BOIUTCS CO3JaHKUEe OIepanuii 4epHOBOI 00paboTku. Bridupa-
eTcsl TUIT 00paOOTKHU, YKAa3bIBACTCS HHCTPYMEHT H €r0 MapaMeTphl, 3aJaf0TCS PeKUMBI Pe3aHUSI.

Omnepanuu 4epHOBOH 0OpaOOTKH, HHCTPYMEHT U PEKUMBI PE3aHHsI JIOJKHBI COOTBETCTBO-
BaTh MOJyYEHHBIM Ha 3TAIe TEXHOJIOTHYECKOHN MOATOTOBKH.

B KypcoBOM MpOEKTE OMHCHIBACTCS MOCIIEAOBATEILHOCT JICHCTBHIA U MPUBOISATCS CHUMKHU
9KpaHa Ha dTarax CO3aHus YePHOBOW 00pabOTKH JACTaH.

2.2.3.4 Co3naHue epexo/IoB, 3aJaHe PEKYIIEro HHCTPYMEHTA U PEKUMOB 00paOOTKH st
YUCTOBOM 00pabOTKH JeTau.

B nanHOM monpaszene mpou3BOAUTCS CO3JaHKE Omepaluii uncToBoii 00paboTku. Beibupa-
eTCsl TUI 00pabOTKH, yKa3bIBaCTCSI HHCTPYMEHT M €r0 ITapaMeTphl, 33Jal0TCS PEKUMBI pEe3aHusl.

Onepanuy 4ucTOBOW 00paOOTKHM, MHCTPYMEHT M PEKUMBI PE3aHUS TOJKHBI COOTBETCTBO-
BaTh MMOJIYYCHHBIM Ha ATaIle TEXHOJIOTUYCCKON MTOATOTOBKH.

B KypcoBOM IpOeKTe OMUCHIBACTCS MOCIEI0BATEILHOCTD JEHCTBUI M MPUBOIATCS CHUMKH
9KpaHa Ha dTarax CO3JaHus YUCTOBON 0OpabOTKH JIETAIIH.

2.2.3.5 PazpaboTka ynpaBisiomei mporpamMmmel.

YroObl MOJIYYUTh YIPABJISIOIIYIO MPOTPaMMy TPACKTOPUsI UHCTPYMEHTA JOJDKHA ObITh 00-
paboTtaHa mocTmporieccopoM. BeIOop mocTmporieccopa OCYHISCTBISCTCS B 3aBUCUMOCTH OT BEHI-
OpaHHOTO 000PYIOBaHMUS.

[lepen BhIrpy3KOH yIpaBisitolleld IporpaMMbl HEOOXOAUMO CMOEIMPOBATH Mpolecc oOpa-
00TKH U yOeTuThCs, 4TO 00paboTKa BBIMOIHIETCS MpaBMIbHO Oe3 omubok. Eciu B npouecce mone-
JUPOBAHUS BBISIBIIMCH OIIMOKH, TO HEOOXOAMMO UX MPEABAPUTEIIEHO YCTPAHUTb.

[TocnemoBaTenbHOCTh JEHCTBUN M CHUMKH dKpaHa MPUBOISTCS B KYPCOBOM IPOCKTE.

Yrpapisomas mporpaMmMa BBIBOAUTCS B TEKCTOBBINA (DAl U IPUBOJUTCS B MPHIIOKECHUN K
KYpCOBOMY IIPOEKTY.

2.2.4 3akiarouyeHne

3aKIF0YeHNE JOJHKHO COJIEPIKATh KPATKUE BBIBOJIBI IO PE3YJIbTATaM BBIMIOJTHEHUS KYpPCOBOTO
MPOEKTa, OIIEHKY MOJHOTHI PEIIeHHUs 3a/1a4l, PEKOMEHIAINU 110 UCTIOIB30BAaHUIO PE3YyIbTaTOB Kyp-
COBOT'O TIPOEKTA.

B koHIle KaX70r0 pa3jena KypcoBOTO MPOEKTa JOJDKEH ObITh CelaH BBIBOJ MO BBIMOJIHE-
HUIO pa3zeiia. BeIBOJ TOJDKEH HAYMHATHCS CO CIIOB «TaKHM 00pa3om», «B pe3yIbTaTe» | T.II.

BriBosibI o KaxkaoMy pazneny GopMUPYIOTCS B 3aKITIOUYECHHUE.

2.2.5 CMCcoK MCTI0JIb30BaHHBIX UCTOYHUKOB M JIUTEPATYPHI

[IpuBOIUTCS CIHUCOK MCIONb30BAHHBIX MCTOYHUKOB U JINTEPATYPbI, UCIOIB30BaHHBIM IpU
BBINOJIHEHUH KYypPCOBOT'0O MpoeKkTa. B KypcoBoM mpoekTe JOIKHO ObITh MCIIOJIb30BaHO He MeHee 10
MCTOYHUKOB He crapiue 5 net. [IpaBuna opopmiieHHs CIMCKa UCIIOJIb30BAHHBIX UCTOYHUKOB U JIH-
TepaTypbl MPUBEAECHBI B METOAMUYECKUX YKa3aHUAX 10 0()OPMIIEHUIO KypCOBOTO NPOEKTA.

2.2.6 TlpunoxxeHus

[Mpunoxxenuss oHopMIISIOTCS, pacroiaras UX B MOPSIKE TOSBICHHUS HA HUX CCBUIOK B TECK-
cre. Kaxxnoe npuiioskeHne ciieayeT HaunHaTh ¢ HOBOM CTPAaHUIIBI C yKa3aHHEM HaBepXY 110 LEHTPY
cioBa «lIpunoxkenue» u ero o0o3HadeHus. [IpUIOKEHUS TOTDKHO UMETh OOIIYI0 ¢ OCTabHOM Ya-
CTBIO JIOKyMEHTa CKBO3HYIO HyMEpalMIO CTPaHUIl. B mpuioxeHne BEIHOCUTCS BCS pa3paboTaHHAs
nokymeHTaius. [IpaBuina odhopmiicHHE MPUIOKEHHH MPUBEICHBI B METOJNYECKUX YKA3aHHSAX IO
0(OPMIIEHHIO KYPCOBOTO MTPOEKTA.
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2.3 PexomeHnayemasi qureparypa

OcHoOBHas JuTeparypa:

1. T'OCT 3.1702-79 «IIpaBuiia 3anucu onepaunuil 1 Nepexo10B»

2. TOCT 3.1129-93 «O06mue nmpaBuiia 3amicy TEXHOJIOTHYECKON HHGOPMAIIMK B TEXHOJIO-
TUYECKHUX JOKYMEHTAaX Ha TEXHOJOTUYECKHUE MPOIECCHI U OTICPAITUH»

3. CpaBOYHHK TeXHOJOra-MamuHocTpoutens. B 2-x tomax. [Tox pen. A.I'. KocumnoBoi,

4. Cononenko, B. I'. Pe3anne mMeTamioB U pexyliue WHCTPYMEHTHI : ydeOHOe mocoowue /
B.I'. Cononenko, A.A. Peokkua. — MockBa : UTHOPA-M, 2020. — 415 c. — (Cpennee mpodec-
cuoHanmpbHOE oOpa3oBanue). - ISBN 978-5-16-015247-9. - Tekcr : smekrtponHbri. - URL:
https://znanium.com/catalog/product/1113506

5. Texnomnorudeckasi ocHacTka : yueoHoe nmocooue / C.A. bepbepos, M.A. Tamapkun, . A.
[Tpokoren, B.A. JlebeneB. — Mocksa : UHOPA-M, 2022. — 271 ¢. — (Cpennee npodeccuo-
HanbHOE oOpasoBanme). — DOI 10.12737/1037188. - ISBN 978-5-16-015485-5. - Tekcr : siek-
tponHnsid. - URL: https://znanium.com/catalog/product/1037188

6. llpy6uenko, U. B. Pa3paboTka TEXHOJIOTHYECKHX MPOLECCOB B MANIMHOCTPOCHUU :
yuebHoe mocobue / W.B. IllpyGuenko, A.A. Iloronun, A.A. AcdanaceeB. — 2-¢ u3a., AON. —
MockBa : UHO®PA-M, 2022. — 176 c. — (Beicmiee oOpazoBanue: bakamnaspuar). — DOI
10.12737/1816759. - [ISBN 978-5-16-017159-3. - Tekcr : omextponnsii. - URL:
https://znanium.com/catalog/product/1816759

JlonoHUTeIbHBIE UICTOYHUKH:

1. bopucenko, I'. A. TexHonorusi KOHCTPYKIMOHHBIX MarepuanoB. OOpaboTKa pe3aHHEM :
yuebHoe mocobue / I'.A. bopucenko, I'.H. NBanos, P.P. Ceiipynun. — Mocksa : UHOPA-M,
2020. — 142 c¢. — (Cpennee npodeccuonanpaoe odpaszoBanme). - ISBN 978-5-16-015221-9. -
Texkcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1020282

2. I'py0srii, C. B. PacueT mapameTpoB U moKa3aresei mpoiecca pe3anus : yaeOHoe mocoodue
/ C. B. I'py0sIii. - MockBa ; Bonorga : Uadpa-Umxenepus, 2020. - 192 ¢. - ISBN 978-5-9729-
0463-1. - Tekcr : anexTponnsiit. - URL: https://znanium.com/catalog/product/1168539

3. HynbkeBuy, A. O. Tokapnas u ¢ppesepHas odbpadbotka. [IporpammupoBanue cucrem YITY
HAAS B npumepax: Yuye6Hoe nocobue / JlynekeBund A.O. - Munck :PUIIO, 2018. - 70 c.: ISBN
978-985-503-547-4. - Tekcr : anexkrponnsiit. - URL: https://znanium.com/catalog/product/949463

4. WBanos, . C. TexHomorust MammHOCTpoeHus : yaeonoe nocobue / U.C. MBanoB. — 2-¢
u3M., nepepad. u pom. — Mocksa : UHOPA-M, 2020. — 240 c¢. — (Cpennee npodeccruoHaibHOe
obpazoBanme). - ISBN  978-5-16-015604-0. - Tekcr : onekrponnsnii. - URL:
https://znanium.com/catalog/product/1043105

5. Iloronun, A. A. TexHoznorus MammHocTpoeHus : yueOoHuk / A.A. Iloronun, A.A. Ada-
Hacbes, W.B. llIpy6uenko. — 3-e u3a., gon. — Mocksa : UHOPA-M, 2022. — 530 c. — (Cpennee
npodeccuonansHoe obpazosanue). - ISBN 978-5-16-014617-1. - Tekct : snekrponHbii. - URL:
https://znanium.com/catalog/product/1850693.

6. SImaukoB, A. C. PacueT mpumyckoB v MPOEKTUPOBAHKE 3arOTOBOK : YYEOHUK ISl BY30B /
A. C. SImuukos, E. FO. Ky3unenos, M. H. bo6kos ; moz pexa. A. C. SfImaukoBa. - Mocksa ; Bosoraa :
WNndpa-Umkenepus, 2020. - 328 c. - ISBN 978-5-9729-0424-2. - Texcr : anexktpoHHbIi. - URL:
https://znanium.com/catalog/product/1168541
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2.4 IpaBuia opopmiieHHsI KypCOBOI'O IPOEKTA

Kypcogoii npoekt opopmisiercs ctporo B coorBercTBuu ¢ I'OCT 7.32-2017, TOCT 2.105-
2019, TOCT 7.1-2003, TOCT 7.82-2001, T'OCT P 7.0.100-2018, a Takxe METOAMYECKUMHU yKa3a-
HUSIMU TI0 0(OPMIICHHIO KYPCOBBIX IPOEKTOB U PaldoT.

a) OOmue TpeOoBaHUs K KypPCOBOMY IIPOCKTY

— KypcoBo#i poeKT J0JDKEH MpeACTaBIseTCs B Manke-ckopocmuBarene Gopmara A4. O06-
it 00beM — He MeHee 20-25 MaIMHOMKMCHBIX CTPaHHUII, 0€3 y4eTa MPUI0KESHUM.

- TurynbHeblii ucT (npuioxenue I)

- 3aj1aHue K KypCOBOMY MPOEKTY (mpuiiokeHue b)

- Cozneprkanue KypcoBoro mpoekta (mpuioxenue /1)

—BBenenue — 2-3 MalIMHOMMCHBIX CTPAHMII.

—1 ryaBa — He MeHee 5 MAaIIMHOMUCHBIX CTPAHMUII.

—2 rnaBa — He MeHee 10 MalMHOMKUCHBIX CTPAHULL.

—3 riaBa — He MeHee 10 MalMHOMKUCHBIX CTPAHHUIL

—3akiitoueHue — 0 2 MalIMHONKCHBIX CTPaHUII.

—CrrcoK UCTOIb30BaHHBIX HCTOYHUKOB U JINTEPATYPHI.

—IIpunosxxenus (He OrpaHUYKUBAIOTCS).

K xypcoBoMy mpoekTy mpuiaraercs (BIIMBalOTCSA K paboTe B OTACIbHOM (aiiiie) — 3a1aHue
Ha IPOCKTUPOBAHUE U OT3bIB pyKoBoaUTENs (mpriiokenue E).

0) [Ipunoxenue

[IpunokeHrus HAYMHAIOTCS C HOBOM CTPaHUIBI C HAAMKUCHIO B BEPXHEH YaCTH MOCEpeArHe
crpanuirsl cinosa «[TPUJIOXEHU A ».

B «[IpunoxxeHusi» peKOMEHAYeTCs BKIIOYATh:

— TEXHUYECKYIO JOKYMEHTAIUIO Ha 000pYy1I0BaHHUE;
— WUIIOCTPALMOHHBIN MaTepua, TaOIULbl MIM TEKCT BCIIOMOIaTeIbHOTO XapaKTepa;

— a TaKk)Ke BeCh pa3pabOTaHHbII MaTepHall.

Kaxnoe npuiioskeHue clielyeT HaYMHATh ¢ HOBOM CTpaHMIIbI ¢ yKazaHueM ¢ «[IpuioskeHne
1 €r0 0003HAYEHHUSL.

[TpuioxeHre T0HKHO UMETh 3aroJIOBOK C MPOMUCHON OYKBBI OTACIBHOM cTpokoi. Eciu B
I[OKYMGHTG €CThb HpI/IJ'IO)KeHI/ISI, TO Ha HUX JAar0T CCI)IJ'IKy B OCHOBHOM TCKCTC I[OKYMGHTa.
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33AIIUTA KYPCOBOI'O IPOEKTA
3.1 CTpyKTypa 10KYMEHTOB, NpeACTaBJIsieMbIX VISl 3a1IUTHI KyPCOBOI'0 NMPOEKTAa

a) PykoBomuTeb COCTABIISIET MUCHMEHHBINH OT3BIB O KYPCOBOM IpoekTe (mpuiiokenue E), B
KOTOPOM OTpPaXKaeT:

- COOTBETCTBUE IIPOEKTA 3a/IaHUIO

- AKTYaJIbHOCTh TEMbI U CTETIEHb JOCTUKEHUS LIETICH;

-HaJu4ue B paboTe 2JIeMEHTOB HAyYHOU, METOJOJIOTUYECKON U MPAKTHUECKONH HOBU3HBL;

-HAJIMYME U 3HAYUMOCTH MPAKTUYCCKUX MPEIIOKEHUN U peKOMEHAANNA, CHOPMYINPOBaH-
HBIX B IIPOEKTE;

-MPaBUIBLHOCTE O(OPMIICHUS, BKIIIOYAs OLEHKY CTPYKTYPBI, CTHJISA, SI3bIKA H3JIOKCHHS, a
TaK)Ke MCMOJIb30BaHUS TAOIMYHBIX U rpadUuecKUX CPEICTB MPeACTaBICHU HH(DOPMALINN;

-o0y1ajaHue aBTOPOM paboTHI MPO(DHeCcCHOHATLHBIME CIIOCOOHOCTSIMH, 3HAHUSMHU, YMEHUSIMU
1 HaBbIKaMH, YkazaHHbIMU B @I'OC CIIO no cnenuaibHOCTH;

- CTeNeHb COOTBETCTBHSI KypcoBoro mpoekra TpedoBanusm ®I'OC CIIO no cienuanbHOCTH;

- yMeHHe paboTaTh ¢ pa3IMuYHbIMH UCTOUHUKAMU;

- ohopMIIeHHE PabOTHI B COOTBETCTBUU C JICHCTBYIOIIMMHU CTaHIapTaAMH;

- OLIEHKY CTETIeHU CaMOCTOSATEIHHOCTH O0YUaIOIIErocs MPH BBIITOJIHEHUU KYPCOBOTO MPOEK-
Ta;

- HEJIOCTaTKU KYypPCOBOTO IPOEKTa,

- PEKOMEH/Iallui KypCOBOTO MTPOEKTA.

3aBepiraeTcs OT3bIB BhIPAKECHHEM MHEHHSI O BO3MOXKHOCTH BBICTABIICHUSI aBTOPY COOTBET-
CTBYIOLIEH OLCHKHU.

0) Jloknam 00y4aromerocs.

OO0yuaromuiicst TOJKEH HE TOJBKO KaueCTBEHHO BBINMOJIHUTH KYPCOBOM MPOEKT, HO U YMETh
€e 3alIMTUTh. Y CIeIIHas 3al|uTa OCHOBaHA Ha XOPOIIO MOATOTOBICHHOM A0Kajae. Jlokiuaz 10KeH
OBITH KPaTKUM, COACPKATCIBLHBIM, TOYHBIM, (DOPMYIUPOBKH — 0OOCHOBAHHBIMHU U JIAKOHUYHBIMHU.

B noxnane cnegyer oTpa3uTh:

— (hOpMYIIUPOBKY TEMBI,

— aKTyallbHOCTh TEMbI KypCOBOT'O ITPOEKTA,;

- MOCTAaHOBKY IIEJIM U 337124 UCCIIEAOBAHUS;

— YTO SBISETCSI 0OBEKTOM U MPEIMETOM 3aLTUTHI

- YeM PYKOBOJICTBOBAJICSI 00YUAIONIUNACS MPU UCCIICTOBAHUH TEMBI

— KaKHe METO/Ibl, MOJIeNIN OBLIH UCIIOJIb30BAHEI H MTOYEMY;

- 4TO pa3pab0TaHO JMYHO OO0YYaOIMMCS;

— MPAKTUYECKYIO0 3HAUUMOCTb;

- KaKue HOBBIC PE3YJIbTAThI IOCTUTHYTHI,

— KaKOBBI OCHOBHBIE PEKOMEH/IAIIMHU M BBIBOJBI TIO KAYKIAOMY pazJiely KypcoBOTo Ipo-
eKTa.

Conepxkanre BBIBOJIOB JOJDKHO YE€TKO OTpaXkaTh JOCTHMIKEHHE MOCTaBICHHBIX Ieneit. Jlo-
KJIaJl MOKET OBITh TTOJITOTOBJIEH MTUCHMEHHO.

Ha 3amuTe He crmeayer 3aunThiBaTh TEKCT AoKiana. Jlokmam qoikeH ObITh TOCTPOEH B TOM
MOCJIEIOBATEIbHOCTH, KOTOpPasi COOTBETCTBYET JIOTMKE JAEMOHCTpAllMOHHOro martepuana. g no-
KJ1a]1a OTBOJAUTCA 3-5 MUH.

B) OdopmieHrEe JeMOHCTPAIIMOHHOTO MaTepralia K 3allluTe KypCcOBOTO MPOEKTa

Kpome kypcoBoro npoekTa, 00yJaroniuiicss BBITIOMHSAET J€MOHCTPAIMOHHYIO YacTh paOOTHI.
JleMOHCTpallMOHHBIN MaTepuai BKJIIOYaeT Hpe3eHTanuo B ¢opmare Power Point (e Gomnee 15
crnaiiioB). Pa3menienne matepuaia mpou3BOIUTCA B allbOOMHON OpHMEHTaluM Jucta Oymaru. Tao-
JUIBI, TpauKU, CXeMbI, pUCYHKH, MPUBOJUMbIC B KAaueCTBE IEMOHCTPAIIMOHHOTO MaTepuaia K
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KypCOBOMY IMPOEKTY, TOJKHBI UMETh CKBO3HYIO HYMEPAITUIO B MpeJeNiaXx BCEro JeMOHCTPAMOHHO-
ro Matepuana. Ha kaxaelii BUJ MaTepuana B OKJIaJe AOJKHA OBITH CIellaHa CChUIKA, HAPUMED,
«... KaK CJIeJIyeT U3 TaOdJIUIBI 1», « ... Ha PUCYHKE 2 OTPAKEHO ...» U T.1.

Ha 1 cnaiine HeoOXoauMo OTpa3uTh (HOPMYyITHUPOBKY TEMBI, T.€. HANMEHOBAHHE TEMBI KypCO-
BOro npoekTta (moiaHocThio), @O obyuaromierocst (OJHOCTHIO), CIIENUATBLHOCTh 00YYaIOMIErocs,
OUO pykoBoauTENIS KypCOBOIO IPOEKTa (TIOJHOCTHIO, C YKa3aHUEM 3aHUMAaeMOM JO0JKHOCTH), Ha 2
Cllaiijie — aKTyaJIbHOCTh TEMbI KYPCOBOTO TPOEKTA; IIeNU (3a7auu), IIOCTaBICHHbIE B paboTe; 00b-
eKT M IPEIMET 3aIIUThl KypCOBOTO MPOEKTa, Ha 3 ciaiifie — 4YepTex JAeTanu; Ha 4 ciaiiae — TUI U
napameTphl 3arOTOBKH; Ha 5-6 craiiie — TeXHOJOTHUECKUI Tpoliecc; Ha 7-8 craiine — mpeacTaBe-
HO BBIOpAaHHOE B XOJI¢ BBIIIOJHEHUE KYPCOBOTO MPOEKTa 000PYAOBAaHKE, TEXHOJIOTUYECKAs OCHACT-
Ka ¥ UHCTPYMEHTHI;, Ha 9 craiine - mapamerpsl pezanus; Ha 10 cnaiine — 3D-moxpens neranu; Ha
11-13 cnaitne — 3Tanbl co3aaHus yrnpabisolie mporpammel B CAM-cucreMe (3a1aHie 3arOTOBKH,
CO3/IaHHEe OTepaluii YepPHOBOW M YMCTOBOW 0OpabOTKH, Ha3HAUYEHHE MHCTPYMEHTA U PEKUMOB 00-
paboTkm); Ha 14 cnaiine - BHAEO JEMOHCTpaIuu paboTel moctmnporeccopa B CAM-cucreme; 15
ciaiin — noBTopsercs 1 ciaita.

Bce cnaiinbl 1OoDKHBI UMETH eIMHOE (POHOBOE M TEKCTOBOE OOPMIICHHE.

[IpencraBnenHas B JeMOHCTPAIIMOHHOM MaTepHase HH(OpMAIHs TOJHKHA JIETKO YUTATHCSA U
OBITH HATJISAIHOM.

3.2 [opsiAoK 3aIMTHI KYPCOBOT0 NMPOEKTA

Jloxnaa nomKeH ObITh MOCTPOEH B TOM IMOCIIEIOBATEILHOCTH, KOTOPasi COOTBETCTBYET JIOTH-
Ke JIEMOHCTPAIIMOHHOT0 MaTepuaia. J{is qokmana orBoautcs 3-5 MuH

[Tocne 3aBepieHust JOKIana MPENoaBaTesb UMEET MPaBo 3a7aBaTh BOMPOCHI IO TEME Kyp-
COBOro MpoekTa. OTBEThI HA HUX JIOJKHBI OBITH [0 CYIIECTBY. DTOT 3Tall MPEJICTaBIsIeT COO0H ArcC-
KYCCHIO U SIBIIICTCS PEHIAONIUM IS OIIEHKH IPOIlecca 3alllUThl, TAK KaK OH BBISABJISET YPOBEHBb
MPUOOPETEHHBIX KOMIETEHIIUH, CIIOCOOHOCTh OOYyYaromierocsi BECTH IWajor, aHaJu3upoBaTh IO-
CTaBJICHHBIC BONPOCHI M OTBeYaTh HA HUX. |10 OKOHYaHWH 3alUTHl MPUHUMACTCS pelieHUe 00
OIICHKE 3aIIUTHI KypPCOBOIO MPOEKTa 00YUAIOIIHUXCS.
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IMPUJIOXKEHUE A
IIpuMepHasi TeMaTHKAa KyPCOBBIX IPOEKTOB

Pazpabotka ynpasistomnieit mporpammsl 11t 00padoTku neranu «Ctomnopy» (BapuaHT ...)
PazpaboTka ynpasistomiei mporpamMmsl i1 00paboTku AeTanu «Ban Beaymuii» (BapuaHT ...)
Pazpabotka ynpasnsromneil mporpammesl 171t 00paboTku netanu «@puKkiuon» (BapuaHT ...)
Pa3pabotka ynpasnstoleil mporpammsl it 00paboTku netanu «Brynka onopHasy» (BapuaHT ... )
Pa3pabotka ynpasistomieii mporpaMMsl i1 00paboTku aetanu «[lnmuta KOHIyKTOpHAsS» (BapuaHT

ko E

)

o

PazpaboTka ynpasstomieii mporpamMmsl s o0padoTku aetanm «Koseco 3youaroe» (BapuaHT ...)
. Pa3paboTka ynpasisromeil mporpaMmsl a1t 00paboTku Aetanu «Brynka» (BapHaHT ...)

. Pa3zpaboTka ympasnsromeil mporpaMmmbl Ui 00paboTku aetanu «Buika mapHupHas» (BapuaHT
.n)

9. Pa3paboTtka ympasJisiromiei mporpaMMmsl it 00paboTku netanu «Kpbllika MOANIMITHUKa (Bapu-
aHT ...)

10.Pa3paboTka ynpasJsoIIei mporpaMMbl 111 00paboTku neranu «BTynkay (BapuasT ...)
11.Pa3paboTka ynpaBisonei mporpammsl st 00padoTku neranu «llepexogHuk» (BapHaHrT ...)
12.Pa3paboTka ynpaBisiomiei mporpaMmsl it 00paboTku netanu «CtakaH» (BapHaHT ...)
13.Pa3zpaboTka ynpaBisioiei mporpaMmsl uist 00padoTku netanu «Bunkay (BapuaHr ...)
14.Pa3paboTka ynpaBisomei mporpamMmel st 00padoTku neranu «MydTay (Bapuasr ...)
15.Pa3paboTka ynpaBisoiiei mporpaMmsl it 00padoTku neranu «DnaHery (BapuaHr ...)
16.Pa3paboTka ynpasisronei mporpamMmmel st 00padoTku neranu «Kpblmka» (BapuaHT ...)
17.Pa3paboTka ynpaBisronei nporpamMmmsl st 00padoTku aeranu «llon3yn» (BapHuaHT ...)
18.Pa3paboTka ynpaBisiomiei IporpaMmsl s 00paboTku netanu «BUHT-0Ch» (BapHaHT ...)
19.Pa3paboTka ynpasistonei mporpammel st 00padoTku netamu «llopmensy (BapuaHr ...)
20.Pa3paboTka ympaBistoliel mporpaMMsl JIIsl 00pabOTKH AeTaiu «3ariymikay (BapuaHr ...)
21.Pa3paboTka yrmpasisromeii mporpammsl st 00padboTku aeranm «Koibioy» (BapHaHT ... )
22.Pa3paboTKa ympaBisiolel mporpaMmsl st 00pabotku aeranmu «lltyuep» (Bapuasr ...)
23.Pa3paboTka ynpasisiromeii mporpaMmmsl iisi 00padboTku aeranu «Bamy (BapuaHT ...)
24.Pa3paboTKa ympaBIsolel mporpaMMsl Jijisl 00paboTku netanu «Ban poropay» (BapuaHrT ...)
25.Pa3paboTka ympasisroeii mporpaMmsl st 00padboTKu aeranu «JIroHeT» (BapuaHT ...)
26.Pa3paboTka ynpasistoleii mporpaMmmsl i1 00padboTku aeranu «Kopmycy (BapHaHT ...)
27.Pa3zpaboTka ympasisromieii mporpammsl st 00paboTku aeranu «Hacamaka» (BapuasrT ...)

o
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IMPNUJIOXEHUE b
dopma 3a1aHUA HA KYPCOBOM MPOEKT

MunuctepcTBo 00pa3zoBanus u Hayku PecriyOnuku Tarapcran
['ocynapcTBeHHOE aBTOHOMHOE IIpohecCHOHaIbHOE 00pa30BaTeIbHOE YUpPEKIACHUE
«Texunueckuit komneax um.B. /1. IToramosay

CornacoBaHo Y1Bepxkaaio

IIpencenarens ILK «MamuHoCcTpOCHHE» 3am.aupekTopa no YP

0)5(0) 5(0)

« » 202_r. « » 202_r.
3AJIAHUE

Ha pa3padoTKy KypCcOBOIo PoeKTa
o M/IK 01.02 ITporpaMMupOoBaHu€ CUCTEM € YUCIOBBIM IIPOIPAMMHBIM YIIPABJICHUEM

OO6yyaromemycs kypc | | | rpymma PIT 9-X

CnemmanbHocts. 15.02.11 «TexHuueckass JKcIuryatamus W oOCHy»XKHMBaHUE POOOTHU3UPOBAHHOIO
IIPOU3BOJICTBAY

Mudp MK 15.02.11. XXXX.9-X.01.02.XX 13

Tema nmpoekTa: Pa3zpaboTka yrnpapisiFonei IporpaMmabl Juis 00paO0TKH AETANH «...» (BapUAHT ...)

[Tpu BBIMIOIHEHNH KYPCOBOTO IIPOCKTUPOBAHUS HA YKA3aHHYIO TEMY JOJDKHO OBITh MPEICTABICHO:
|. Hoacnumenvnas 3anucka
TUTyIBHBIN JTUCT
3ajaHue Ha KypCcOBOM MPOEKT
Conepxanue
Bsenenne
1. Ananus yeprexa aeTanu
2. TexHonornyeckas MoJroToBKa yrpaBJIsoLIEeH MporpaMmbl
2.1. BeiOop 1 onpeneneHne pa3MepoB 3arOTOBKH
2.2. Pazpa0oTka TEXHOJIOTHYECKOTO Mpolecca 00pabOTKU AeTaln
2.3. BeiOop MHCTpyMEHTA U Ha3HAYCHHUE PEIKUMOB 00pabOTKH
2.4. PacyeT ONOPHBIX TOUEK TPACKTOPHH JETAIH
3. Co3znanue ympaBJsroIiel mporpaMMEI ¢ ucroiib3oBanneM CAM-cucTemsl
3.1. Cozmanue 3D-momenu geranu
3.2. Coznanwue 3arotoBkr B CAM-cucreme
3.3. Coznianue nepexo/oB, 3aJJaHue PEKYIIEro MHCTPYMEHTA U PeXUMOB 00pabOTKHU Il YEpHO-
BOI 00pabOTKH eTanu
3.4. Coznianue nepexo/I0B, 3aJaHHe PEKYILEro HHCTPYMEHTA U PEKUMOB 00pabOTKH AJIsl YHCTO-
BOI 00pabOTKH eTanu
3.5. Pa3paboTka ynpasistolei nporpaMmsl
3axiro4eHue
Cucok NCHOIb30BAHHBIX HCTOUHUKOB U JINTEPATYPbI
IIpunoxenus
Il. I'pagpuueckan yacmeo
Jluct 1. PaGounii uepTex meranu

PykoBoauTens nmpoexTa / ®NO /
JlaTa BpI1auu 3aaHUS «__ » 202_r.

Cpok caauu mpoeKTa <« » 202_r.

3ajaHue NPUHSIT K UCTIOJTHEHUIO / ®UO /
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BapuaHThI 3a1aHNH HA KYPCOBOM MPOEKT
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I[MTPUJIOXKEHUE I
PopMa TUTYJBLHOIO JIHCTA KyYPCOBOI0 NMPOEKTA

MunuctepcTBo 00pa3zoBanus u Hayku PecriyOnuku Tarapcran
['ocynapcTBeHHOE aBTOHOMHOE IIpohecCHOHaIbHOE 00pa30BaTeIbHOE YUpPEKIACHUE
«Texuunueckuit komnemk um. B.J1. TToTamoBay

15.02.11 TexHuveckas dKCIuTyaTalus 1 00CIy)KMBaHHUE POOOTHU3UPOBAHHOTO IIPOU3BOICTBA

M/K.01.02 «ITporpaMMHpOBaHUE CUCTEM C YUCIOBBIM POTPAMMHBIM YIIPABICHUEM)»

KYPCOBOW ITPOEKT
Ha temy: «Pa3pa6oTka ynpasjsiiouieii IporpaMMbl JLIsi 00PaAGOTKH JIeTAIH «....» (BADHAHT
g)_»
Mudp
[TpoexTuposan odyuaromuiics [lkypca,
I'pynmer PIT 9-X N.0.Damunus
IIOAITUCH
PykoBoauTens npoekra
[Ipenonasarens AIIOY «Texuuueckuit
koiutemx uMmenu B.JI. IloramoBay N.O0.DPamunus
noanucCh
K 3amure 3aiuTa NpUHATA C OLICHKOM
«__» 20 T
« » 20 T
Ioanuce IMonnuce

Ha6epexnsie Yennsl, 202_ Tox

43



[MTPUJIOKEHUE N1
IIpumep coaep:kaHus KypcoBOro MPOEKTa

TlogcHurtenprHas 3ammcKa:

BBEJIEHUE
1. AHanu3 yepTexa JaeTanu
2. TexHonornveckas MoJAroTOBKa yIPaBIISIOUIEH TPOrpaMMbl
2.1. Be106op u omnpeeneHne pa3mMepoB 3ar0TOBKH
2.2. Pa3paboTKa TeXHOJIOTHYECKOT0 Mpolecca o0paboTKH AeTaln
2.3. BeiOop MHCTpyMEHTA U HA3HAYCHHUE PEKUMOB 00pabOTKH
2.4. PacdeT ONOPHBIX TOUEK TPACKTOPHH JCTAH
3. Co3znanue ympaBJsroIiel mporpaMMel ¢ ucnoiibzoBanneM CAM-cucTemsl
3.1. Co3manue 3D-monenu neranu
3.2. Co3nanue 3arotroBku B CAM-cucreme
3.3. Co3nanue mepexo/oB, 3aJJaHie PEKYIIEr0 HHCTPYMEHTA U PEKHUMOB 00paOOTKH IS YEPHO-
BOI1 00paboTKH neTanu
3.4. Co3naHue Mepexo/IoB, 3aJJaHHe PEKYIIET0 HHCTPYMEHTA U PEIKUMOB 00paOOTKH JIJISl YUCTO-
BOI1 00paboTKH JeTanu
3.5. Pa3paboTka yrpaBisitomieil mporpaMmMbl
3AKJIIIOYEHUE
CIIMCOK UCTIOJIb30BAHHBIX NCTOYHUKOB U JIMTEPATYPBI
[MPUJIOXEHUA

I'paduueckas yacto:

1. PaGouwmii uepTex aeranu
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IMTPUJIOXXEHUE E
®opMa 0T3bIBa PYKOBOAUTEIS HA KYPCOBOM NPOEKT

OT3bIB
Ha KypPCOBOM MPOEKT

nmo M/IK 01.02 IIporpaMmmMupoBaHue CUCTEM € YMCJIOBBIM NIPOrPAMMHBIM YIIPABJIEHUEM

Ha temy

OO0yuaromierocs
TPYIIIBL cnenuanbHocTh 15.02.11 «TexHuveckas 3KCIIyaTanus U 00CITyKUBa-
HUE pOOOTU3NPOBAHHBIX IIPOU3BOJICTB

1. CreneHb COOTBETCTBUSA pa6OTBI TEMC 3aaHUs1

2. KpaTKaH XapaKTECpUCTHKA CTPYKTYPhI u COACPIKaHUSA MOSICHUTEILHOMU 3aIIMCKH

3. CreneHb OCBOCHHSI OCHOBHOTO BHIa NPO(ECCHOHATBHOU JEATEIbHOCTH U COOTBETCTBYIOIIUX
KOMIIETEHIIUN

4, YPOBCHB CaMOCTOATCIIbHOCTH

5. BrisBieHHBIE HEOOCTAaTKHU

6. [IpakTHdeckas 3HAUUMOCTh

7. OLICHKa KYypCOBOTI'O ITPOCKTA

PykoBoauTesnb npoekra:
npernoJiaBaTesb JUCHUIINH NPOpECCHOHATBHOIO IUKIIA,
'ATIOY «Texuuueckwnii kosnex um. B.JI. [Totamosay N.0. Gamunus

C 0T3BIBOM 03HAKOMJIEH: N.0. ®amunus
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