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Paspen 1. OBIIIAS XAPAKTEPUCTHUKA MO YJIA
TEXHOJIOTMYECKHI

1.1. AHHOTAIUSA CONEPKAHMS MOLYJIsI

Monyne «TexHOTOrHYeCKHH» OTHOCHTCS K 00f3aTeNbHOM uacTH 0OpasoBaTENbHOM
IPOTrpaMMBI M COCTOMT M3 JUCIUMIIIMH: «CoBpeMeHHBIE TEXHOJIOTHH H3IOTOBIEHMS JeTalci Ha
cravkax ¢ UlIVY», «CoBpeMeHHEIE ~ NpOONEMBI ~ HMHCTPYMEHTABHOTO  OOECIedeHus
MAIIHHOCTPOUTENBHBIX INPOU3BOACTB), «CTaHKM M CTaHOYHBIE KOMIUIEKCHI C KOMIIBIOTEPHBIM
YIpaBJIeHHEM”, « DIEeKTPOPH3HUECKHE METOIEI 06pabOTKH»

Lens Monyns — cOPMHPOBATE y CTYAEHTAa KOMIIETEHIHH B cepe pa3spaboTKH TEXHHYECKHX
OOBEKTOB, CHCTEM M TEXHOJOTHYECKHX MPOLECCH B ¢BOeH Npo(eccHOHATBHOH EATENBHOCTH ¢
Y4€TOM SKOHOMHYECKHX, SKOJOTHYECKHX, CONHAIBHBIX OTPAHHYEHHH, IITAHNPOBAHHUS, OPTraHU3AIUH
KOHTPOJI paboT MO CO3/[aHHIO, YCTAHOBKE M MOJEPHHM3ALHH TEXHOJIOTHYECKOrO 06OpyHOBaHHS H
TEXHOJIOTHYECKHX IIPOIECCOB, OSKCILIyaTallHd TEXHOJOIHYECKOro 00OpyIOBaHHS H 0OECIIEYEHHIO
TEXHOJIOTHYECKHX IIPOLECCOB, IUIAHHPOBAHMS M YIpPABJICHHS JXU3HCHHBIM ITMKIOM HHKEHEPHBIX
INPOAYKTOB H TEXHHYECKHX OOBEKTOB, BKIIOYAsd CTAAMH 3aMbICIa, aHauu3a TpeOOBaHHIA,
IIPOEKTHPOBAHHSI, U3TOTOBJICHHS, SKCILTyaTalWH, IOJIEPIKKH, MOIEPHH3AINHY, 3aMEHBI H YTH/IH3AL1H,
HCIIOJIb30BAHUS  OCHOBHBIX  3aKOHOMEPHOCTEH, JEHCTBYIOHIMX B IPOLECCE HM3TOTOBICHHSA
MallMHOCTPOUTENBHEIX H3/e/HA Ul TEXHOJIOTHYECKOH IIOATOTOBKH H O0ECIeYeHHs MPOM3BOACTBA
JeTajield MalIHHOCTPOCHHS C IPUMEHEHHEM CHCTEM aBTOMATH3HPOBAHHOIO IPOEKTHPOBAHHS.

Jucuummiaa «CoBpeMeHHBIE TEXHOJOIMM H3IOTOBIEHMS JeTalel Ha cramkax ¢ UYIIV»y
(opmupyeT 3HaHHA ¥ yMEHHS, HEOOXONMMBIE IS IPOEKTHPOBAHHS M 3 (DEKTHBHOTO HCIIONE30BAHHMS
B IIPOM3BOJCTBE IPOTPECCHBHBIX TEXHOJOTHYECKHX IIPOIECCOB, 00ECIEUHBAIOIINX HEOOXOIUMYIO
IPOH3BOJUTENBHOCTE ¥ MHHHMAIBHYIO CTOMMOCTh M3TOTOBICHHS HM3Aenuii Ha cradkax ¢ YIIY, u
OTBEYAIOIMX TPEOOBAHMIM PAa3BUTHSI MAIIMHOCTPOUTENLHBIX TIPOU3BOICTB.

Juciummnaa «CoBpeMeHHEIE pobiemMsl HHCTPYMEHTAIBHOTO obecrieyeHus
MalIMHOCTPOUTENBHBIX MPOM3BOJACTBY» (OPMHPYET 3HAHUS M YMEHHS O COBPEMEHHOM COCTOSHHU H
IIPCIEKTHBAX HHCTPYMEHTAJIPHOIO oOOecredeHus, O HalpaBlICHHAX MOBHIIEHHS CTOWKOCTH,
HaJIe)KHOCTH, JOJITOBEYHOCTH PEXKYIIETO HHCTPYMEHTA.

Hucnummna «CTaHKH M CTAaHOYHBlE KOMIUIEKCHI C KOMIIBIOTEPHBIM  YIIPABICHHEM»
opMHpYeT 3HAHHS O COBPEMEHHOM YPOBHE NPOEKTHPOBAHHMS TEXHOJOTHYECKOTO 06OPYIOBaHHS C
ucnonpsopanueM cucreM CAB/CAE/CAM, aBToMaTH3alMy H KOMIBIOTEPH3ALME MEXaHOCOOPOYHOTO
IPOU3BOJCTBA, (POPMHPYET HABBIKH aBTOMATH3ALMH KOMIUIEKCOB C [IOMOIIBIO KOMITBIOTEPHBIX CHCTEM
KOHTPOJI, YIPaBIECHUS U MOJCIHPOBAHUS TEXHOJOTHYECKHX KOMILIEKCOB, MHOIOYPOBHEBBIX CHCTEM
ynpaBieHus, (OPMHpYET 3HaHHS O TIHOKHX [POM3BOACTBEHHBIX CHCTEMaX, B KOTOPBIX
ABTOMaTH3HUPOBAHBl IIPOLECCHI MEPEMENIEHHs 3aroTOBOK OT IO3WIUM K ITO3MLHMH, HX 00paboTky,
KOHTPOJIS JIeTajlel, CMEHBI MHCTPYMEHTA, JHATHOCTHKH HHCTPYMEHTA M Y3JI0B CTAHKOB, BKIIFOYAs
npouecc nepeHanaaxku I'TIC va npyrue neramu.

Hucuumivaa  «OnekTpousndeckue MeTonbl  06paGoTKE»  (GOPMHPYET IOHATHS O
TEOPETHYCCKUX OCHOBaX M 0COOEHHOCTAX 00pabOTKH METOJaMH 3JIEKTPOTEXHOJOIHH H 06paboTKH ¢
npuMeHeHreM Y 3K, BO3MOXHOCTH HX ILeecoo0pa3sHOro HMCIOJIb30BAHHS C H3JI0KEHHEM OCHOBHBIX
NOJIOXKEHHH M MOHATHH, HCIIOIB3YEMBIX B TEXHOJIOTMM MAIIMHOCTPOEHHS H HEOOXOIMMBIX IS
obecneuenus TpeOyeMoro KadecTBa MaluuH. JIaHHBIA Kype OCHOBAaH Ha 3HAHHAX (H3UKH, XHMHH,
MaTepHaNIOBENCHHS, TEXHOJIOTHH MAIIMHOCTPOCHHS, TEXHOJIOTHH MAlllMHOCTpOeHHsS. B pesyinbrare
H3Yy4YEHUS!  JHUCHUILTHHBI CTYAEHTHl  JIOJIXKHEI YCBOHTD: OCHOBHBIE  IOHATHA O
MEKTPOPUUKOXUMHYECKUX H KOMOHHHPOBAaHHBIX MeETOJaX 0OpabOTKH; OCHOBHEIE IIOJOKEHHS O
CBA3AX U 3aKOHOMEPHOCTSX IPOILEcCcOB; obecreyeHne KadyecTBa U3ENHi B (aKTOphl, BIMSIONIME HA
BO3HHKHOBEHHUE IIOTPEIIHOCTEH.




1.2. CTpykTypa u 00beM MoOLyJIst

O0beM JHCHHILIHH ®dopma HTOroBOIi
Ne Fbieseis muenn G MOAY/sl U BCETO NPOMEKYTO4YHOI aTTecTalHu
n/m p AR o MOAYJIs1 B 32a4€THBIX Mo JHCIHILTHHAM MOAYJISl H B
C€AHHHLAX H Yacax LEJIOM IO MOAYJIH
CoBpeMEHHEIE TEXH H
P - 10 3.e. / 360 uac sk3ameH
1. HM3TOTOBJICHHS JIETAJICH Ha
crankax ¢ UITY
BpEMEHHEIE Ipobiie
Cosp =R BEL 43.e./114 yac. 3K3aMeH
HHCTPYMEHTAJILHOTO
2. obecrieueHus
MalIHHOCTPOUTENBHBIX
IIPOU3BOJICTB
CTaHKH M CTAaHOYHEI
i 913.e./324 4ac. 9K3aMeH
3. KOMILJIEKCHI ¢ KOMITBFOTEPHBIM
yIpaBJIeHHEM
DNeKTpohH3HIECKHE METOIBI
4, pod 0A 3 3.e./ 108 uac. 3ayer
ob6paboTku
HUTOI'O mo momymro: | 26 3.e. /936 uac. He MpeIyCMOTPEHO

1.3. IocenoBaTebHOCTH 0CBOEHHA MOAY.Is B 00pa3oBaTe/IbHOI porpamMme

IIpepexkBH3HTBI MOXYJIsI OO6merexHAYeCKHit
ITocTpeKBH3HTHI H KOPPEKBH3UTHI ABTOMAaTH3aIHs IPOEKTHPOBaHusl, [IpoekTHpOBaHHE
MOIYJIst TEXHOJOTHYECKHX CHCTEM

1.4.Pacnpeesienne KOMNETeHIHIA M0 JHCLHILIHHAM MOXYJIsl, IIAHAPY€EMBbIe Pe3yJIbTAThI
00y4enns (MHIHKATOPbI) 10 MOAYJIIO

Wsyyenne nUCHMILIME MOIYII IpeaycMarpiuBaeT (HOpMUPOBAHHE KOMIIETEHIHH OCPEICTBOM
IIOCIIEZIOBATEIBHOTO  OCBOCHHS PE3yJIbTaroB OOy4eHHs Ha OIpPENEIICHHOM YPOBHE CJIOKHOCTH
COJlepIKaHHsL.

Pesynerarel 06y4eHns 10 JUCHHILIHHE — 3TO KOHKPETHBIE 3HAHMS, YMEHHS, ONBIT M JPyTHE
pesyJIbTaThl (ConeprKaTeIbHbIE KOMIIOHEHTHI KOMIIETEHIIHI), KOTOPBIX IJIAHHPYETCs JOCTHYb Ha JTare
H3Y4EHMS JUCHMIUIMHBI MOJIYJIsl H KOTOPhIE JOJDKHBI OyIyT MPOJEMOHCTPHPOBAHBI 00yYalOIUMHUCS H
OLICHEHBl ~ IIpEemojiaBaTelieM II0  HHAHKATOpaM/H3MEpseMBIM  KDHTEPHAM, BKIIOYEHHBIM B
(GopMyTHPOBKY pe3yIbTaToB 00yYEHHS.

Wunuxatop — 3TO Ipu3HaK / CHrHan/ Mapkep, KOTOPBIM IIOKAa3bIBAET, HA KAKOM YpPOBHE
00y4aroMics TOMKEH OCBOMTBH Pe3yJbTaThl OOyYeHHS H MX IpPEIbSBJICHUE JOJKHO NOATBEPIHTD
(axT 0CBOEHHS IPEIMETHOTO COAEPIKAHUS JAHHOM JHUCIUIIIHHEL

WHUKaTOPBl YYMTHIBAIOTCS IPH BHIOOpE M COCTABIEHHH 3a/@HHil KOHTPOIbHO-OLEHOYHEIX
MEpONpPHATHH (OLEHOYHBIX CPENICTB) TEKYILIEH U MPOMEKYTOUHOM aTTECTALIHH.



Ilepeuens
AHCLHHILIHH
MOAYJIA

KO,[[ H HAHMCHOBaHHE
KOMIIETEHIIHH

ILnanupyemble pe3yabTaThl 00y4YeHHs
(MHANKATOPLI)

1

2

3

CoBpeMeHHBIE
TEXHOJIOTUH
W3FOTOBIEHHS
JeTased Ha cTaHKax
c UIty

[TK-1. CniocobeH
HCTIOJI30BaTh OCHOBHBIE
3aKOHOMEPHOCTH,
JeHCTRyOLIME B MpoLiecce
H3TOTOBJICHHS
MalIHHOCTPOUTENBHBIX
HU3JeHH 118
TEXHOJIOTHYECKOH
MOArOTOBKH H 00ecreyeHus
MPOU3BOACTBA [eTallei
MAalIMHOCTPOSHHS €
NPUMEHEHHEM CHCTEM
aBTOMAaTH3UPOBAaHHOTO
MPOEKTUPOBAHUS

Buanus:

TeXHHYECKHE TPeOOBaHHUs, IPEABIBISEMbIE K
JETaIAM MalIHHOCTPOEHHS CPEAHEH CI0KHOCTH
METOJIBI M CIIOCO0BI KOHTPOJIS TEXHHYECKHX
TpeGoBaHHH, IPEABABIAEMBIX K JIETANSAM Ma-
LIHHOCTPOEHHS CPeJHEH CJIOKHOCTH
MPHHLMIBI BEIOOPA TEXHONIOTHYeCcKHX 6a3 U
cxeMm 6a3MpoBaHHs 3arOTOBOK

THIIOBbIE TEXHOJIOMHYECKHE MPOLIECCHI H3TOTOB-
JIeHHs JeTajlell MallMHOCTPOEHHS CpeaHeH
CIOKHOCTH

METOJHKA POEKTUPOBAHUS TEXHONIOTHYECKUX
MPOLIECCOB

METO/IHKa [IPOEKTHPOBAHHS TEXHOIOTHUECKHX
onepauui

TEXHOJIOrH4YecKHe (haKTOpbl, BIUAIOLIHE HA
TOYHOCTh 00paboTKHM NOBepXHOCTel AeTanei
MaIIHHOCTPOEHHS

NPHUHLMIILI BbIOOpaA TEXHOIOrHYECKOTr0 000py-
NOBaHHs

TMPHHIIMITEI BEIOOPA TEXHONIOIHYECKOH OCHACTKH
METO/JMKa pacyeTa TeXHOJIOTHYECKUX PEXUMOB
TEXHOIOMHYECKHUX OMepaLuii U3roToBNeHuUs 1e-
Taj1el MalIHHOCTPOESHHS CPEAHEH CI0KHOCTH
METOJHKa pacueTa HOpM BpeMEeHH
HOPMAaTHBHO-TEXHHUYECKHE H PYKOBOALIHE J10-
KYMEHTEI 110 0()OPMIIEHHIO TEXHOJIOr HYeCKOH
JIOKYMEHTaLuH

Yumenua:

OIpEJE/IATh THIT IPOH3BOJICTBA HA OCHOBE aHa-
JIM3a TIpOrpaMMBl BBIMTYCKa JeTaleld MaltHHO-
CTPOEHHs CpejiHell CI03KHOCTU

BBIABJIATL OCHOBHBIE TEXHOIOTHUECKHE 33/1aUH,
peLaemMble MpH pa3paboTke TeXHOIOTHYECKHX
TNPOLIECCOB M3rOTOBJIEHHS JeTajled MalluHO-
CTPOEHHUS CPEAHEH CIOKHOCTH

pa3pabaTbIBaTh MaplUpPyThl 00paboTKH OTAENb-
HBIX MOBEPXHOCTEH 3arOTOROK AeTasiel Mallu-
HOCTPOEHHS CPEJIHEH CIIOKHOCTH
pa3pabaTbiBaTh MaplUPYTHBIE TEXHOJIOTHYECKHE
MpoLecchl H3rOTOBIEHHA AeTallei MallHHO-
CTPOEHHMS CpefiHEil CII0KHOCTH

pa3pabaTblBaTh ONEPaLMOHHBIE TEXHOIOrHYe-
CKH€ TNPOLIECCHI U3rOTOBJIEHHS JeTanel Malliy-
HOCTPOEHHS CPEJIHEH CIIOKHOCTH
paccUMTBIBATE MPHILYCKH Ha 06paboTky mo-
BEPXHOCTEH JeTallel MalllHHOCTPOEHHS Cpe/l-
HEH CIIOJKHOCTH

PAaCCUMTHIBATE IPOMEKYTOUHbIE Pa3Mephbl,
obecneurBaemMble npu 00paboTke MOBEPXHO-




CTeH AeTaneld MallMHOCTPOEHHUA CpeHeH
CIIO)KHOCTH

® OIpEeeNaTh BO3MOMKHOCTH TEXHOIOTHUECKOro
000pyaOBaHHA W TEXHOIOTHYECKOH OCHACTKH

® DPacCYMTHIBATH TEXHOJIOIMUYECKHE PEIKHUMBI TEX-
HOJIOTHYECKHX OMepaluii U3roTOBJIEHMs AeTa-
JIeH MalMHOCTPOEHHUS CpelHeH CIIOMKHOCTH

® YCTaHABIMBATE OCHOBHBIE TPeOOBAHMS K CIIELIU-
aJlbHBIM MPUCTIOCOOIEHUAM I YCTAHOBKH 3a-
FOTOBOK Ha CTaHKax C LENBI0 pealH3alliy pas-
pabOTaHHBIX TEXHONOIHYECKHX MPOLIECCOB H3-
rOTOBJIEHHS A€TaleH MallMHOCTPOEHHS Cpel-
HEell CI0XKHOCTH

® YCTaHaBJIHBATh OCHOBHbIE TPeOOBaHMS K CIIELH-
aJIbHBIM METAJIJIOPEIKYLIMM MHCTPYMEHTAaM, HC-
MONB3YEMBIM JJIs peaiu3alivy pa3paboTaHHbIX
TEXHOJIOTHYECKHX MPOLIECCOB W3TOTORIEHHA
JeTajiedl MallMHOCTPOEHHs CPe/IHEH CIIOKHOCTH

® YCTaHABJIMBATb OCHOBHbIE TPeOOBAHMA K CIICIIH-
aJIbHOM KOHTPOJIBHO-U3MEPUTENBHOH OCHACTKE,
HCTIONB3YEMOH TS peajiu3aluu pa3paboTaHHbIX
TEXHOJIOMHYECKHUX TIPOLIECCOR M3TOTORNEHHMS
JeTajiell MalllMHOCTPOEHHS CpeiHel CI0KHOCTH

® HOPMMPOBAaTh TEXHOJIOTHMYECKHE OTEepaliH H3-
rOTOBJIEHMS JeTajlel MalUMHOCTPOEHHS Cpel-
Hel CIIOXKHOCTH

*  0(OpPMIIATE TEXHOJIOTHYECKYIO JOKYMEHTALIMIO
Ha pa3paboTaHHBIE TEXHOJIOIHYECKHE TPOLIECCHI
H3rOTOBJIEHUS JeTaNeH MalIMHOCTPOEHHA
CpEeIHEH CII0KHOCTH

Huemwv onwim/enadene nasvixamu.

® aHaJIM3 TeXHH4YECKUX TpeOOBaHHi, NMpeabsIBIs-
eMEIX K JIeTansIM MallHHOCTPOCHHUA CpeaHeii
CJIOJKHOCTH

* BBIOOpP CXeMbl Oa3HpPOBAHHA M 3aKPEILICHHs 3a-
FOTOBOK JeTallelf MallHHOCTPOSHHUS CpeaHei
CJIO3KHOCTH

® BBEIOOP TEXHOJIOTHYECKOTO 0O0PYAOBaHUSA, He-
00X0IUMOro 115l peaiu3aLuH pa3paboTaHHbIX
TE€XHOIOTMYECKHX MPOLIECCOR H3rOTOB/IEHHUS
JeTanei MallHHOCTPOGHHS CPeAHEHR CII0MKHOCTH

e BbI0Op CTAHAAPTHBIX HHCTPYMEHTOB, HEOOXO0-
JQUMBIX Ul peaH3aliy pa3paboTaHHBIX TeX-
HOJIOTHYECKHX IPOLIECCOB H3rOTOBJIEHUS AeTa-
Jiel MalUMHOCTPOSHHUS CPeIHEeH CIIOMHOCTH

e BBIOOp CTaHIAPTHLIX NpUcnocobienuii, Heo6-
XOAUMBIX /151 peau3aLny pa3paboTaHHEIX
TEXHONOTHYECKUX MPOLIECCOB H3rOTOBIEHHS
neTanell MalIHHOCTPOEHHS CPeAHEH CII0KHOCTH

¢ BBIOOp CTAaHIAPTHOH KOHTPOJILHO-
W3MEPUTENILHOH OCHACTKH, HEOOXOAMMO#H A1
peanuzalnuy pa3paboTaHHBIX TEXHOJOTHYECKHX
MPOLIECCOB M3TOTOBJICHHUS AeTajlel Mall|HO-
CTPOEHHS CpeAHEeH CII0’KHOCTH




CoBpemeHHBIE
npobaemsl
MHCTPYMEHTAILHOTO
obecrieyeHus
MalHHOCTPOUTENBH
bIX TIPOU3BOICTB

[1K-1. Cnocoben
HCIIOJIb30BATH OCHOBHEIE
3aKOHOMEPHOCTH,
JeHcTBYIOLIME B IpoLecce
H3TOTOBJIEHHS
MaLIHHOCTPOHUTENBHBIX
WU3JETUH 1
TEXHOJIOTHYECKOH
MOArOTOBKH H 00ecredyeHHs
MpOH3BOACTRA AeTaneit
MAallIMHOCTPOEHHS C
NpUMEHEeHHEM CHCTEM
aBTOMAaTH3HPOBAHHOTO
NPOEKTHPOBAHHS

3nanus:

® [PHUHLUIEI BEIOOPA TEXHOIOIMYECKOH OCHACT-
KH,

® THUIOBBIE TEXHOJIOTHYECKHE PEKUMBI TEXHOJIO-
IMYECKHX OIepalliii U3rOTOBJICHHS JeTalleh
MallMHOCTPOEHHS CpeaHEeH C10KHOCTH

Vmenua:

® OMNpenenaTh BO3MOXKHOCTH TEXHOJIOTHYECKOM
OCHACTKH

® YCTaHABJIMBATH OCHOBHBIE TPeOOBAaHHUA K CIIELH-
albHBIM METAIOPEACYLIIUM HHCTPYMEHTaM, HC-
TOJIb3YEMbIM JUlsl peau3alvi pa3paboTaHHBIX
TEXHOJIOTHYECKHX TIPOLIECCOB M3IOTOBISHUS
JleTaneil MallMHOCTPOEHHSA CpeIHEH CI0KHOCTH

Hmemyv onvim/sradems nHasbikamu:

e BLIOOp CTAHIAPTHBIX HHCTPYMEHTOB, HE0OX0-
JIHMMBIX JUIA peajiu3aliiu pa3padoTaHHbIX Tex-
HOJIOTMYECKHX MPOLIECCOB H3rOTOBIEHH [eTa-
JieH MalllMHOCTPOEHUs] CPEAHEH CI0MKHOCTH

CTaHKH H
CTAHOYHbIE
KOMIIJIEKCHI C
KOMIBIOTEPHBIM
yIpaBjieHHEM

OI1K-5 Criocoben
NJ1aHUPOBATh,
OpraHH30BbIBATh H
KOHTPOJIMpOBRaTh paboThl 10
CO3JaHHIO, YCTAHOBKE H
MOJICpPHHU3aLIHH
TeXHOJIOTHYECKOro
obopyaoBaHus U
TEXHOJOMMYECKHUX MPOLIECCOB
B cepe coeit
npogeccHoHaTBHON
JesITENbHOCTH

Suanus:

® TEXHMKO-5KOHOMHYECKHE MOKa3aTe/ld H KpUTe-
pHH paboTOCNOCOOHOCTH CTAHKOB;

® HazHauYeHHe M TEXHOJOTHYEeCKHE BO3MOKHOCTH
OCHOBHBIX THIIOB 000pYIOBaHUS;

Yuenua:

e opueHTUpoBaThes B cucTemax UITY;

e BHENPATH YNPaBIAIOLKE POrpaMMBbl Ha TOKap-
HbIX cTtaHkax ¢ UITY;

Huemo onetm/gnadems HagblKamiL;
® BHEJpPEHUS YNPaBRJIAIOLME NPOrpaMMBl Ha TO-
KapHbIX cTaHkax ¢ YITV.

OIIK-6 Cnocoben
IJIAaHUPOBATh
opraHu3oBaTh paboThbl 110
IKCIITyaTaluH
TeXHO/IOMMYECKOT0
o0opynoBaHUs H
obecrneveHHI0
TEXHOJIOIMYECKUX IIPOLIECCOR
B cepe cBoeit
npodeccHOHATBHOM
NeATeNbHOCTH C YYETOM
9HEPro- U
pecypcoappekTHBHOCTH
MPOU3BOICTBEHHOTO LIMK/1A H
MpojayKra

3uanus:

® Ha3HaueHHe, YCTPOHCTBO U pabOTY THMOBBIX
Y3710B ¥ MEXaHH3MOB4

® 0Cco0EHHOCTH MPOrpaMMHPOBAHUS Ha pa3jidy-
HbIX cTaHkax ¢ YITY, pa3HOBUIHOCTH U BO3-
MOKHOCTH OCHOBHBIX cHcTtem UITY

Ymenua:

e PaspabaTeIBaTh yIpaBIAOLIHE IPOrPaMMBI 115
TOKapHbIX cTaHkoB ¢ UITY;

® BHEAPATH YNpPaB/fIoOLHe NPOrpaMMEl Ha TOKap-
Hbix crankax ¢ UITY;

® OMpeleuTh HalpaB/ieHHe Ocel CTaHKa B 3aBH-
CHMOCTH OT KUHEMATHKH CTaHKa;

® Ha3HAYMTH PACIONOXKEHHE HaYana CHCTEMBI OT-
cyeTa YNpasJsioLiel NporpaMMsl;

e [IporpaMMHpOBaTh PeXKHM pabOTHI CTAHKA C
4uIry.

Hmemo onvtm/gnadenb HAGuIKAMIL:
®  CaMOCTOsTENbHOMN pa3paboTku ynpaBisioLHUX




nporpaMm 00paboTKH 3aroTOBOK pa3/IHYHbIX
KOH(urypauuii Ha crankax ¢ YITV.

DnektpodHzHUECKHe]
mMeTo/ibl 00padoTKH

TIK-1. CniocobeHn
HCMOJIb30BaTh OCHOBHBIE
3aKOHOMEPHOCTH,
JeHCTBYIOLIHE B IIpoLIEcce
H3rOTOBJICHHSA
MallHHOCTPOUTENbHBIX
U3EIUH 118
TEXHOJIOTHYECKOM
MOATOTORKH M oDecrneyeHus
MPOM3BOACTBA JAeTaNei
MAaLIMHOCTPOEHUS C
MPUMEHEHHEM CHCTEM
4BTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHHUS

3nanusa:

METO/HKa [IPOEKTHPOBAHHUS TEXHOJIOIHUECKHX
onepauui

OCHOBHOE TEXHOJIOTHYecKkoe 060py10BaHuE,
MCIIOJIB3YEMOE B TEXHOJIOTMYECKHX TpoLieccax
H3rOTOBJIEHUS JeTalnell MallHHOCTPOEHHS
CpeAHe#H CIOKHOCTH, H MPHHLIMIBI €70 paboThl
TeXHOJIOru4eckue GaKTopbl, BIUAIOLINE HA
TOYHOCTB 00paboTKH MOBepXHOCTEH neTanek
MAalLMHOCTPOEHHU

NPHHLHKIBI BEIOOPa TEXHONOTHYECKOro obopy-
JIOBaHHs

THIOBbIE TEXHOJIOIHYECKHE PEXKHMBI TEXHOJIO-
THYECKHX OMepalui U3roTOBIEHHS feTallei
MAlIHHOCTPOEHUS CPeIHEH CI0XKHOCTH

Vumenus:

paspabaTbiBaTh ONMEpaLMOHHbIE TEXHONIOTHYE-

CKHE NMpoUecChl U3rOTOBJICHHUA JIGTEU'Ieﬁ Mamliu-
HOCTPOEHHS CPEIHEH CIIOKHOCTH

OTpeNeNATh BO3MOKHOCTH TEXHOJIOTHYECKOTO

obopynoBaHus

PacCUUTBIBATH TEXHOJIOrHYECKHUE PEXKUMBI TEX-
HOJIOTHYECKHX OTepaLltii U3rOTOB/ICHHS AeTa-

Jiel MaLIMHOCTPOEHHS CPEAHEN CII0KHOCTH

Huemb onvim/gnadems Hagbikamu.

pa3paboTKH TEXHOJOrMYECKHX OnepaLuii u3ro-
TOBJICHHS JIeTajied MalllMHOCTPOSHHUS CpeHei
CJIOXKHOCTH

BbIOOpa TEXHOIOrMYECKOro 06opynoBaHus, He-
obxoauMoro s peanu3alnu pa3paboTaHHBIX
TEXHOJOTHYECKUX NMPOLIECCOB H3rOTOBJIEHHUS
neTajiel MalllHHOCTPOEHHS CpeHel CI0KHOCTH
BbIOOpA CTaHJAPTHBIX HHCTPYMEHTOB, HEOOXO-
JMMBIX T peanu3alu pa3paboTaHHBIX TEX-
HOJIOTHYECKHUX MPOLIECCOB U3TOTOBJICHHUS /IETa-
JeH MallIMHOCTPOEHHS CPEIHEH CIOMKHOCTH
YCTaHOBJIEHHA HOPM BPEMEHH Ha TeXHOJIOrHye-
CKME OTepalvi H3rOTOBJICHHS JeTallel Malliu-
HOCTPOEHHS CPEIHEH CII0KHOCTH

1.5.®@opma obyueHus
Peanusaius Moy BO3MOKHA A7 00y4alOIUXCs 110 OYHOH, 0YHO-32049HOH U 3204HOH (popmax.




Pasznen 2. IPOI'PAMMBI MO Y JISI

2.1. PABOYAS ITPOI'PAMMA JTUCHUITIJIMHBI

COBPEMEHHBIE TEXHOJIOI'MA U3T'OTOBJIEHHUS JETAJIEM HA CTAHKAX C YITY

Pabouas [TporpaMMa JHCIHIITHHBI COCTABJICHA aBTOPOM:

Yuenas crenens Iloapasnenenne
Ne n/m | @amumnsa Umsa OryectBo > | JIOJIZKHOCTD FpRAH
y4eHoe 3BaHHe
1 bopmosa Jlapuca K.T.H., JoueHt Kadenpa obiero
BacuireBHa TIOTIEHT MAaIIHHOCTPOEHHSI

2.1.1. COAEP’KAHHUE 1 OCOBEHHOCTHU PEAJIU3AIIUU JUCITUITIMHBI

2.1.1.1. TexHo10ruu 00yueHHsl, HCIO/Ib3YeMble NPH H3y9eHHH JHCIHILTHHBI MOIYJIs

[Ipu peanusanuy JUCIMIIIHHEL HCIONB3YeTCs TPAIUIHOHHAS (PEpoAyKTHBHAS) TEXHOIOTHS,
MPUMECHSAIOTCH HH()OPMaIMOHHEIE TEXHOJIOTHH, TIPOGIEMHOE 00yUEHHE.

2.1.1.2. Ilnanupyembie pe3ybTaThl 00y4eHusi (AHAMKATOPbI) 0 AHCIMILINHE

Kon 1 HauMeHoBaHHe

Ilnanupyemple pe3yabTaThl 00y4eHHsT (HHIHKATOPbI)

TEJIbHBIX HU3JEJUH 1)1 TeXHOJI0-
THUECKOM MOArOTOBKM M obec-
[IeYEHUA TTPOM3BO/ICTBA JeTalei
MallHHOCTPOECHHA C IIPUMEHE-
HHEM CHUCTEM aBTOMAaTH3HUPO-
BAHHOT'O MPOEKTUPOBAHUSA

KOMITETEHIUH
[IK-1. Cnocoben wvcnonb3oBaTh | 3nanus:
OCHOBHBIE 3aKOHOMEPHOCTH, | ®  TeXHHUYECKHE TpeOOBaHHsA, NPEAbABIIEMbIE K JETAIAM MallHHOCTPO-
ACHCTBYIOWIME B Ipouecce €HHs CPEHEH CIIOYKHOCTH
M3rOTOBJCHHA  MAalIMHOCTPOH- | @  METOMBI M CIIOCOOBI KOHTPOJI TEXHMYECKUX TpeGOBaHHIA, NpebaBIs-

eMbIX K AETaIAM MaLUIHHOCTPOSHHS CPEAHEH CII0KHOCTH

TIPUHLIMIBI BIOOpa TeXHOMOruyeckux 0a3 U cxem OasupoBaHus 3aro-
TOBOK

THIIOBbIE TEXHONOTHYECKHE NPOLIECCHl H3IOTOR/IEHHMA AETANeH MallIH-
HOCTPOEHHS CpeAHeH CI0XKHOCTH

METO/IMKA NPOEKTHPOBAHHUS TEXHOJIOMHYECKHX TPOLIECCOB

METO/IMKA MPOEKTHPOBAHUS TEXHOJOIHYECKHX ONepaLuii
TEXHOJIOrH4eCKHe (DaKTOpbl, BIHAIOLIME HA TOYHOCTh 00paboTKH mo-
BEPXHOCTEH eTajned MalllMHOCTPOeHHS

NPHHLMIBI BEIOOpA TEXHOTOTHYECKOro 000pyI0BaHHUS

NPpHUHLKIBI BbIGOpa TEXHOJIOrMYECKOH OCHACTKH

METO/IMKA pacyueTa TEXHOIOTHYECKHX PEKHMOB TEXHOJIOMHYECKHX
orepaluii U3roTOB/IEHHUs AeTalled MalTMHOCTPOSHHS CPEIHEH CII0MK-
HOCTH

METOHKa pacHeTda HOPpM BPpEMEHH

HOPMAaTHBHO-TEXHHYECKHUE H PYKOBOAALIHUE JOKYMEHTEI 1O O(i)OpMJTe-
HHIO TEXHOJIOTHYECKOH JOKyMEeHTaLMK

Ymenua:

OTpEJENATh TUIT NPOM3BOACTRA HA OCHOBE aHaI|3a MpOrpaMMBbl BhI-
Mmycka JeTajel MalllHHOCTPOEHHS CpeHeH CJIOKHOCTH

BBISIBJIATb OCHOBHBIE TEXHOIOTMYECKHE 3a]a4M, peliaeMble NpH pas-
paboTKe TEXHOIOrMUECKUX MPOLIECCOB H3rOTOBJECHH AeTallel Malin-
HOCTPOEHHUS CpeiHeH CII0XKHOCTH

paspabaTeiBaTh MapLIpy Tl 00pabOTKH OT/IEJbHBIX TOBEPXHOCTEH
3arOTOBOK JieTajlel MallMHOCTPOEHHs cpeiHeH CII0KHOCTH




Hmemob onvtny/eiadems HaAGHIKAMIL

pa3pabarblBaTh MapLIPYTHbIE TEXHOIOTHYECKHE MPOLIECCH] H3rOTOB-
JIeHUs leTaneld MallMHOCTPOEHUS CpeIHEH CIIOKHOCTH
paspabaTbiBaTh ONEPAIIHOHHBIE TEXHOIOMHYECKHE TIPOLIECCHI H3M0-
TOBJIEHHs J€TaNlel MalIHHOCTPOEHHS CPEAHEH CIIOMKHOCTH
PacCUHTHIBATE NPUNYCKH HAa 00paboTKy MOBEpPXHOCTEH JeTaneil Ma-
IHHOCTPOEHHMS CpeaHEH CII0KHOCTH

paccuMTHIBATh NPOMEKYTOUYHBIE pa3Mepsl, obecnevynBaemble npu 06-
paboTke noBepXHOCTEH AeTaneil MaTHHOCTPOSHHUA CPEHEH CI0MKHO-
cTH

onpeeaTh BO3MOKHOCTH TEXHOOTHYECKOTro 000py10BaHHS U TeX-
HOJIOTHYECKOH OCHACTKH

pacCYMTBLIBATL TEXHONIOTHYECKHE PEKUMBI TEXHOIIOTHYECKHX Omnepa-
LM M3rOTOBJIEHUS AeTallel MAIIMHOCTPOEHHS CPEIHEM CIOKHOCTH
YCTaHaB/IMBaTh OCHOBHBIE TPEOOBAaHHSA K CIIELIMaIbHBIM NPUCIIOCOD-
JIEHHAM JU1 YCTAHOBKH 3arOTOBOK HA CTaHKaX C LIE/IbIO peali3aliiy
pa3paboTaHHbBIX TeXHOJIOIHYECKHUX MIPOLIECCOB U3TOTOBJIEHHMS AeTaneH
MAaLIMHOCTPOEHUS CpeIHeH CII0XKHOCTH

YCTaHaBJIMBaTh OCHOBHbIE TPEOOBAaHUA K CrIELIHATBEHBIM MeTalIope-
KYLIHM HHCTPYMEHTaM, HCTIONb3YEeMbIM Ul pean3aluu paspabo-
TaHHBIX TEXHOJIOTHYECKHX MPOLIECCOR H3TOTOBICHHS AeTajeH Mally-
HOCTPOEHHUS cpeHeH CII0KHOCTH

YCTaHAaBJIMBATh OCHOBHBIE TPEOOBAHUS K CIELHATILHOM KOHTPOIBHO-
M3MEPHTEJILHOH OCHACTKE, UCII0Jb3YEMOH 71 peannsaliii paspabo-
TaHHBIX TEXHOIOTHYECKHX MPOLIECCOB H3rOTOBICHHS IeTajleH MallH-
HOCTPOEHHS cpeHeH CII0KHOCTH

HOPMMPOBATh TEXHOJIOTMYECKHE ONEpaLlii W3TOTOBIEHHS IeTaselt
MaLIMHOCTPOEHHs CPe/IHeH C/I0KHOCTH

0(hOpMIIATH TEXHOIOTHUYECKYIO JOKYMEHTALIHIO Ha pa3paboTaHHbIe
TEXHOJIOMMYECKHE MPOLIECCHl H3TOTOB/IEHHS JIeTaneH MallIHHOCTpOoe-
HHS CpeJHEH CI0KHOCTH

dHAJIM3 TEXHHYECKHUX TpCGOBaHHﬁ, MPEABABIIAEMBIX K AE€TalIAM Ma-
LIMHOCTPOEHHS CPE/IHEH CI0KHOCTH

BbIGOP cXeMbl Oa3MpOBaHKsA U 3aKPEIUICHHs 3arOTOBOK JIeTalel Ma-
LIMHOCTPOEHHs CPEJIHEH CII0MKHOCTH

BbIOOP TEXHOIOrH4Yeckoro 000pya0BaHHs, HEOOXOIUMOTrO IS peallu-
3allMM pa3paboTaHHBIX TEXHOJIOTHUECKHX MPOLECCOB H3rOTOBJIEHUS
JeTanel MallMHOCTPOEHUS CPe/IHEeH CII0MKHOCTH

BblﬁOp CTaHAAPTHBIX HHCTPYMEHTOB, H306XOI[HMI>IX JJIA peaiu3allvii
pa3paboTaHHBIX TEXHOJIOTMYECKHUX MPOLIECCOB W3rOTOBJIEHHS AeTaei
MalIHHOCTPOEHHUSA CPeIHEeH CI0KHOCTH

BbIOOP CTAHAAPTHBIX MPHUCTIOCOOEHMH, HEOOXO0UMBIX U1 pean3a-
LIMH pa3paboTaHHBIX TEXHOJIOTHYECKHX MPOLIECCOB M3TOTORIEHHS Jie-
Tajeld MalIHHOCTPOGHHS CPEeIHEH CII0KHOCTH

BbIOOpP CTaHIAPTHOH KOHTPOJIBHO-U3MEPHTENIBHOM OCHACTKH, HEOOXO-
JMMOH U1 pealM3aliy pa3paboTaHHBIX TEXHOMOTHYECKHX MpoLec-
COB M3rOTOBJIEHHS JleTajlel MallHHOCTPOEHHS CpeIHeH CII0XKHOCTH

2.1.1.3. Copeprxanue THCHHITHHBI

Kon
Pazagen, Tema
pasaena, Coaep:xanune
i JHCIHITHHBI
Pl OntumMuzauus o6padoTku MeTonel ONTUMM3ALMK  ONepalMd: METOH IPOBEPEHHBIX

Jetanei Ha crankax ¢ UITY TEXHOJIOTHYECKHX  PELICHHH, METOZ  TO3JEMEHTHOM
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TUNH3aUHMK. TeXHUKO-3KOHOMHUUECKHE IOKA3aTeld CTAHKOB C
YITY. OcobenHoctd mpouecca pesaHus. HasHaueHue
PEIKUMOB pe3aHusl.

OcobeHHOCTH MOCTPOEHHA TOKApHBIX cTaHkoB ¢ YIIVY.
OcobeHHOCTH TOCTPOEHHS CBEPIMIIBHBIX, PACTOYHBIX M
¢pesepupix crankoB ¢ YITY. OcobeHHOCTH MOCTpOEHH:

3yboobpabareiBatomux crankoe ¢ YITY. OcobeHnocTtu
P2 Ocobennoctu crankos ¢ YITY Y P =
nocTpoeHus MTHGoBaIbHbIX cTaHKoB ¢ UITY. OcoGenHocTH
MOCTPOEHHUSI MHOrOONEPALMOHHBIX CTAHKOB [UIA IUIOCKHMX W
KOPITYCHBIX netanei. OcobeHHocTH HOCTPOEHHS
MHOT0OMNEPAaLMOHHBIX CTAHKOB /151 TeJl BpalIeHHs.
P3 HHucTpyMeHTanbHoe PasmepHas  HacTpolika  WHCTpymeHTa.  JIMHamMuueckas
obecneyenue ctaHkos ¢ YITY HaCTPOHKa HHCTPYMEHTA.
BeiGop nocneoBaTeNbHOCTH — yHAlleHHA IIPUIIyCKa [pH
YEpHOBOH MHOromnpoxoaHod obpabotke. Pexomenmyemble
CXeMbl [MEpexXofoB MpH TOKapHOH 00paboTke KaHAaBOK
OcobexHocTu 00paboTku PN P p P
5 pasnuuHOii dopmel. PekomeHmyemble cxembl 0GpaGoTKH
JeTanei Ha TOKapHbIX CTaHKaxX A
P4 BMHTOBBIX MOBEPXHOCTEH. Pexomennyemas
¢ UITY u obpabarsiBarormx
HesTpax nocjielopaTe/bHocTe  00paboTkn  metanu. OcobeHHOCTH
HasHaueHHs peKHMMOB pe3aHus. OcoBeHHOCTH pacyeTa
TpaeKkTopHii MHCTpyMeHTa. OCHAcTKa /i TOKApPHBIX CTAHKOB
1 0OpabaTeIBalOLIMX LEHTPOB.
OcobenHocTH 06paboTKu Ocobennoctu KOHCTPYKLHH KOPILYCHBIX JeTanei.
P5 KOPIYCHBIX JleTajlei Ha @opmupoBaHue onepauuu obpaborku. Cxembl 06paboTku
crankax ¢ UITY. IJIOCKOCTEH, 11a30B, BEIEMOK Pa3/IM4HOH GOpMBbI, OTBEPCTHIA.
BeicokoaddexTuBHas BricokockopocTHas MexaHuyeckas obpaborka. OcoGeHHOCTH
P6 obpaboTka B cCOBpeMEHHOM KOHCTPYKLHH CTaHKOB MAJS1 BBICOKOCKOPOCTHOH 00paboTKu.

IMMPOU3BOACTBE

CucTeMbl JMarHOCTHPOBAHHUs NPOLIECCOB 0OpaboTKH.

2.1.1.4. A3bIK peaJH3anUH MPOrPaAMMBI
[Iporpamma HUCHMIIIMHEI peanu3yeTcs Ha rocyapeTBEeHHOM s3bike Poccuiickoit Demeparun.

2.1.2. YYEBHO-METO/JHYECKOE 1 HHOPOPMAIIMOHHOE OBECIIEYEHUE

JUACIHUILINHEI

JJIEKTPOHHBIE PecypChl (H3IaHus)

1.

o

(OS]

o

Bayuia, O.M. DKcrepuMeHTaNbHEIE METOIBI HCCIISIOBAHUS B TEXHOJIOTHH MAITHHOCTPOEHHUS :
yuebnoe mocobue / O.M. Bamna. — Cankr-ITetepbypr : Jlans, 2019. — 168 c. — ISBN 978-

5-8114-3587-6. — Texcer : anekTpoHHbI // JIaHb : 31eKTPOHHO-OHOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/118624 . — Pexum gpoctyma: mms  aBTOpH3.
IIOJIb30BaTE/IEH.

Maramun, A. A. TexHomorus MammHocTpoeHus : y4eOHUK / A. A. Martanud. — 4-e u3L.,

crep. — Cankr-Ilerepbypr : Jlans, 2016. — 512 ¢. — ISBN 978-5-8114-0771-2. — Texcer :
JJIeKTpoHHBIH //  Jlanb : JIEKTPOHHO-OubIHOTEUHAs cHcTeMa. — URL:
https://e.]Janbook.com/book/71755 (nmara obpamenus: 16.09.2020). — Pexwum moctyna: s
aBTOPH3. II0JIb30BATEIICH.

Hay4nele OCHOBBI TEXHOJIOTHM MaIlHHOCTpOeHHs : yueOHoe mocobue / A.C. MenpHHKOB,
M.A. Tamapxun, 3.5. Tumenko, A.J. Azaposa ; mox obme# penakuueii A.C. MensHuKOBA.
— Canxr-Ilerepbypr : Jlaup, 2018. — 420 c. — ISBN 978-5-8114-3046-8. — Teker :
SNEKTPOHHBIA  //  JlaHb SIEKTpOHHO-OubOnuMoreynass  cuctema. —  URL:
https://e.lanbook.com/book/107945 . — Pesxum nocrtyna: 1y aBTOPU3. TOIb30BaTENEH.
PaspaboTka 3 peKTHBHOTO TEXHOTOTHYECKOTO [IPOIIeCcca H3rOTOBIEH S JeTATIEH: METO/I. yKa-

3aHUS K BBIIOJHEHHIO KypCOBOro npoekra / aBr.-coctT. JI. B. Bopinosa; HuxueTarun. Texsoi.
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ud-T. (Qumman) Yp®VY. — Hmxuuit Tarmn : HTU (pumman) VpdVY, 2016. — 52 c.
http://elib.ntiustu.ru/96#target-1331

5. CoBpeMeHHBIE TEXHOJOTHH H3TOTOBIEHHs JeTanell Ha cTaHKax ¢ UITY: KOHCHEKT JeKuuii /
coct. JI. B. bopmoga; HmwkHetarm. texuoi. un-T. (Gpuauan) Yp®Y. — Huwxuuit Tarun : HTU
(punnan) Yp®YV, 2016. — 87 c. http://elib.ntiustu.ru/96#target-1330

6. CoBpeMeHHBIE TEXHOJIOTHYECKHE MPOLECCH ABTOMATH3MPOBAHHOTO IIPOM3BOJCTBA: METOJ.
YKa3aHHs K IPaKTHYECKUM 3aHATHAM / aBTop-cocT. JI. B. Bopmosa; HuxkneTaru1. TexHom1. HH-
T. (Quman) Yp®dV. — Hmwxuuit Tarun : HTU (Pumman) YpdVY, 2016. — 40 c.
http://elib.ntiustu.ru/96#target-1332

7. Conogeit, U.A. Texnosorus MalmnHOCTpoeHUs: IpakTukyM : [12+] / U.A. Conoseit. — Munck
: PUIIO, 2017. — 112 c. : cxeMm., Tabn. — Pexum mocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=487980. — Bubmuorp.: c. 64. — ISBN 978-985-
503-708-9. — Texkcr : 2:1eKTPOHHBIH.

8. YueOHbBIH HACTO/BHBIN TOKAPHEIH CTAHOK C KOMIBIOTEpHOH cuctemoii YITY (kmacca PCNC)
monemn HT-4®3: Jlaboparoprerii npaktuxyM / coct. JI. B. Bopmosa, M. B. Apudymnnuna;
Hwxuerarun. texuon. ua-t (pun.) YITY-VIIW. - Huxauit Tarun : HTU (¢) YITY-VIIU,
2018. — 106 c. http://elib.ntiustu.ru/96#target-297

IleuyaTHbie H3MAHUSA

1. Ilaxomos, JImutpuii CsrocnasoBud. OCHOBBI IPOSKTHPOBAHKS TEXHOJOTHYECKHX MPOIECCOB
H IOAroToBKa onepanui juis crankos ¢ UYIIY [Texcr] : yye6uuk ms By3zos / JI. C. [Taxomos,
A.T. Cxuprnanse, A. B. Uysaxos. - Ctapsiit Ockon : THT, 2016. - 392 c. : . - IIpunoxesns:
c. 348-385. - bubmmorp.: c. 386-389 (43 uass.). - ['pud. - ISBN 978-5-94178-503-2 - AB (7
9K3.)

2. IIpoeKTHpOBaHWE TEXHONOTMYECKHX oOmepauuii Metauioobpabotku [Teker] : y4e. mocobue
juist By3os / JI. A. Uynuna, C. H. I'puropees, A. I'. Cxuptianse [u ap.]. - Crapsii Ockor :
THT, 2017. - 636 c. : un. - TIpunoxenus: c. 568-626. - Bubauorp.: c. 627-632 (85 Hass.). -
I'pud. - ISBN 978-5-94178-227-7 — AB (7 5k3.)

IIpodeccnonanbubie 6a3bl TAHHBIX, HH(OPMALHOHHO-CIPABOYHbIE H MOHCKOBbIE CHCTEMbI

1. DnextpoHHO-OuMGnHoTe4YHAass  cucremMa  «YHHBEpCHTETCKAs OGubnmuoTeka  oHIAMHY
(http://biblioclub.ru)

2. Dnexrponno-6ubnuoteynas cucrema «Jlanp» (https:/e.Janbook.com)

3. llpodeccuonanpras 6a3a nanusIx «SpringerMaterials» (http://materials.springer.com/)

Hepuozmqecxue H3MaHHHA

1. BecTHHK MalIMHOCTPOEHHS

2. M3zBecTys BhICIINX y4eOHBIX 3aBeieHUH. MallHHOCTpOeHHE
3. CTMH

4. TexHOIOTUS MaIMHOCTPOCHHUS

Marepuans! juist siun ¢ OB3
Becy xomrenr OBC mpeacraBneH B Bume (ailioB  cmemmansHOro (opmara s
BOCIIPOM3BEJICHHS CHHTE3aTOPOM PE€YH, a TaK K€ B TECTOBOM BHJE, NMPHTCOJHOM IUIA IIPOYTEHHMS C
UCIIOJIb30BaHHEM SKPaHHOM JIYIIbl H HACTPOHKOH KOHTPACTHOCTH.
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2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUILINHBI

Cpengennsst 00 OCHAINIC€HHOCTH [JHCHHIUIHHBI CHCHHAJHIHPOBAHHBIM H .ﬂaﬁopa'ropﬂbm
Oﬁopy,}lOBaHHeM H NIporpaMMHBIM odecneveHHEM

pusl [UIsl TIpoBene-

BOM pa60qu MCCT B COOTBETCT-

Haumenosanue [Tepeuens
CreLHaTbHBIX NpOrpaMMHOTO
Ne ., MOMEUIEHHH U OCHaLl[eHl-f‘OC’I‘b R s obecrieueHus.
Buz 3anstuii G MOMELIEHHH U TIOMEeLIeH T As
m\m MoMelLeHHH st . PeKBU3HUTEI
o CaMOCTOATENIbHOH paboTBI
CaMOCTOATENBHOM MOATBEPKAAIOLIEro
paboTEI JIOKYMEHTA
1 Jlekuuu Yuebnas ayauro- | Mebenp aymuropHas ¢ konuuecT- | OmnepanHoHHas cHCTEMa
pust Juia nposefe- | BOM pabouux MecT B cootBeTcT- | Windows, o(HCHBIH
HHf  JIEKLIMOHHBIX | BUM C KOJIHMYECTBOM CTYIeHTOB, | naker Microsoft Office
3aHATHH pabouee MecTo mnpenoaasarens, | Jorosop Ne 43-12/1712-
JlOCKa ayUTOpHas. 2019 ot 18.11.2019
KommneroTepHas TEXHHKA:
KOMILIEKT (MEpeHOCHOro — eciu
aynuropus  He  obopyloBaHa
CTaLlMOHAPHBIM 000PYIOBAaHHEM)
NPOEKLMOHHOIO  000pYIOBaHMU:
HOYTOYK/KOMIIBIOTEP, TPOEKTOP,
MPOEKLIHOHHBIH 9KpaH/IocKa.
2 [lpaktuueckue | YueGHas ayauro- | MeGenb ayauropHas ¢ konudect- | OnepauuoHHas cHcTeMa
3aHATHSA pvs 118 nposede- | BOM padouMx MecT B cooTBeTcT- | Windows, 0ohHCHBI#H
HHUSl TIPaKTUYeCKHMX | BUM C KOJHMYECTBOM CTYAEHTOB, | makeT Microsoft Office
3aHATHH pabouee Mecto mnpenonasatend, | Joroeop Ne 43-12/1712-
JOCKa ayIMTOpHasl. 2019 ot 18.11.2019
KomnerotepHas TeXHHKa!
KOMIUIEKT (MEpeHOCHOro — €eciiu
ayautopus He  obopynoBaHa
CTaLlMOHAPHBIM 00OPYA0BAHHEM)
MPOEKLHOHHOTO  000pYAOBaHHMS:
HOYTOYK/KOMIBIOTEP, MPOEKTOP,
MPOEKLIMOHHBIH 3KpaH/n0ckKa.
3 JlabopatopHsle | Aya. Ne 417 | Me6enb ayauTopHas ¢ konuvecT- | OnepauuoHHas cUCTeMa
paboThl JlaGoparopus BOM pabounx MecT B cooTBeTcT- | Windows, oUCHBIH
aBTOMAaTH3aLU BHM C KOJMYECTBOM CTYyIEeHTOB, | makeT Microsoft Office
MPOM3BOJICTBEHHBIX | pabouee Mecto mnpenoaaBatens, | Jororop Ne 43-12/1712-
MpOLIECCOB Jl0CKa ayaUTOpHasd. 2019 oT 18.11.2019
KomneroTepHas TEXHHKA:
MepCOHAJIbHBIE KOMIMBIOTEPHI,
nepudepHiiHeie ycTpoiicTaa.
HactonbHbli TOKapHBIH CTaHOK C
KOMIbloTepHOR cHctemoit YITY
(rwracca PCNC) monenu HT-403,
yueOHBIH MHHHMrabapHTHBIH
(dpe3epHbld  CTAHOK  MOZENH
MF70-404 ¢ KOMIIBIOTEpHOH
cuctemoit UITY (wiacca PCNC) ,
nporpaMMHble KOHCOJIH
«STEPPER CNC - TokapHBbIii
craHok», «STEPPER CNC -
(bpe3epHbIii CTAHOKY.
- Koncynbraumn | Yuebuas ayauto- | Mebenb ayauTopHas ¢ konuuect- | OnepallMOHHAs CHCTEMA

Windows, O(HUCHBIH
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HHS KOHCYJIbTaLlMH

BMH C KOJMYECTBOM CTY/IEHTOB,
pabouee MecTO IpenoaaBaTens,
JOCKa ayZIuTOpHasl.

Komnerotepnas TEXHHUKA:
nepcoHajbHEIe KOMIBIOTEPBI,
nepudepuiiHbie yCTpOHCTRA,
YCTPOHCTBA MOAKIIOYEHHS K CETH
Hureprer, JOCTYTI B

3JEKTPOHHYIO HH(OPMALHOHHO-
obpazorarensHyto cpeny HTH

(punuana) VYpdVY, kommiexkT
JIMLEH3HOHHOTO  MPOTPaMMHOTO
obecnieyeHus

naket Microsoft Office
Jlororop Ne 43-12/1712-
2019 or 18.11.2019

CamocrosTensh | Yuebnas ayauro- | MeGens ayautopHas ¢ kojuyecT- | OnepalEoHHas CHCTEMa
as pabora pus/ Ilomelenus | Bom pabouux mect B cootBeTcT- | Windows, o(ucHBIH
CTYZAEHTOB Ul CaMOCTOSTENb- | BUM C KOJIMYECTBOM CTYZIEHTORB, | makeT Microsoft Office
HOH paboTel 00y- | paGoyee mecto mnpenopasarens, | Jorosop Ne 43-12/1712-
YaOLHUXCS JIOCKa ayJUTOpHasl. 2019 ot 18.11.2019;
Horoeop Ha mpeno-
KommetoTepHas TEXHHKA: | CTABJICHHE MOCTOSHHOIO
repcoHaibHbIe KOMIIBIOTEPEI, | AOCTYyNa K CCTH
nepudepuiitbie ycrpotictsa, | MHTeprer Ne 800037 ot
ycTpoiicTea nmoakmoueHus k cetd | 30.12.2019
HurepHer, JocTyn B
37IEKTPOHHYI0  MH(OpPMaLHMOHHO-
obpazoBarensHyto cpeny HTH
(dunuana) VpdVY, kommiekt
JIMUEH3MOHHOTO  MPOrpaMMHOrO
obecnevueHHs
Tekyuuii VYuebuas aymurto- | MeGenb ayauropHas ¢ konudect- | OnepalMoHHas cucTeMa
KOHTpPOJIb, pus ang nposede- | BOM pabouMx MecT B cooTsercT- | Windows, oQHCHBIH
MPOMEXYTOUHAs | HHS TEKYLIEro | BAM C KOJMYECTBOM CTYAEHTOB, | naker Microsoft Office
aTTecTalus KOHTpOJia W mpo- | pabouee Mecto npenopaBatens, | Jorosop Ne 43-12/1712-
MEKYTOUYHOI J0CKa ayJUTOpHAs; 2019 or 18.11.2019
aTTecTaluu KomnetoTepHas TeXHHKa:
NepCOHalIbHbIe KOMITBIOTEPBHI,

nepudepuiiHble YCTPOHCTBa IO
KOJIMYEeCTBY 00ydatomuxcs
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2.2. PABOYASA ITPOI'PAMMA TUCIHHUTIIMHBI

COBPEMEHHBIE ITPOBJIEMBI HHCTPYMEHTAJIBHOI'O OBECIIEYEHU S
MAHIMHOCTPOUTEJIBHBIX ITPOU3BO/JACTB

Pabouas nporpaMmmMa JHCIUILIMHEBI COCTaBJICHA aBTOPaMH:

Ne n/m | @ammiausa Umsa OTaecTBo Vs erenent, HoJuxHOCTH Tlonpasnenerse
y4eHoe 3BaHHe

1 [leramkun Bragumup IO.T.H., 3apenyromuii | Kadenpa obmero

®enopoBuy npodeccop kadenpoii MaIIHHOCTPOCHHS

2 Mansiruna Hartanbs Cr. npenon Kagenpa obuero

IlerpoBHa MaUIHHOCTPOEHHSI

2.2.1. COAEP) KAHHUE U OCOBEHHOCTH PEAJIM3AIIUU TUCIHUIIJINHBI

2.2.1.1. Texno/10oruu 00y4eHHsl, HCIOJIb3yeMble IPH H3YYeHHH THCHUTHHBI MOXYJIsI

CwMernranHoe 06yquHe C UCIIOJIb30BAHHEM 3JIEKTPOHHOI'O 06y‘IBHHH.

2.2.1.2. Ilnanupyemble pe3yJbTAThI 00ydeHHs] (HHAUKATOPLI) [0 JHCHHILIHHE

[TIK-1. CmocoGeH HCONb30BaTh
OCHOBHBIE 3aKOHOMEPHOCTH,
JNEHCTBYIOLIME B IIpOIEcce
H3TOTOBJICHHUS] MAIIHHOCTPOUTEIBHEIX
U3JICTHH I TEXHOJIOTHYECKOH
NOJOTOBKH U 0OecrnedYeHus
[IPOM3BO/ICTBA JETaCH
MalIHHOCTPOEHHUS C IPUMEHEHUEM
CHCTEM aBTOMAaTH3HPOBAaHHOTO
[IPOEKTHPOBAHH

Suanus:

NPHHIMIE] BEIOOpa TEXHOJIOTHYECKOM OCHACTKH,
THIIOBBIE TEXHOJOTHYECKHE PEIKUMBI TEXHOIOTHYE-
CKMX OIlepaluii H3rOTOBJIEHH JAeTaneil MalIHHOCTPO-
€HHUS CpPEIHEH CII0KHOCTH

Vmenua:

ONpeJeaTh BO3MOXKHOCTH TEXHOJIOTHYECKOH OCHACT-
KU

yCTaHaBIHBAaTh OCHOBHEBIE TPeOOBaHUS K CIIEHATb-
HBIM METAJUIOPEXKYIIUM HHCTPYMEHTAM, HCIIOJIb3ye-
MBIM IS pealn3aliii pa3padoTaHHBIX TEXHOJIOIHYe-
CKHX IIPOIIECCOB U3TOTOBJIEHUS JeTalleil MallkHO-
CTPOCHHUS CPEAHEH CI0XKHOCTH

Hmemo onvim/snadems Haguikamu.

BBIOOp CTaHJApPTHBIX HHCTPYMEHTOB, HEOOXOIMMBIX
IUIS peain3aluy pa3paboTaHHBIX TeXHOJOTHYECKHUX
IPOLIECCOB U3TOTOBJIEHHUS ETaleH MalTHHOCTPOSHHSI
CpeIHEH CI0KHOCTH

2.2.1.3. Copep:kanue JHCUHILTHHBI

Kon
Pazaen, Tema
pasaena, Copep:xanue
AHCIHIIHHBI
TeMbI
P1 Beenenue. Cucrema [TonsTHE 00 HHCTPYMEHTAIEHOM 0DECIIeUeHUH
HHCTPYMEHTAIBHOIO ABTOMAaTH3UPOBAaHHBIX IIPOM3BOACTB

15




obecrieyeHus B
aBTOMAaTU3UPOBAHHOM
IIPOU3BOJCTBE

MallIMHOCTPOUTENBHOTO KOMILIEKCa,
TEXHOJIOTHYECKOM 000pYIOBAaHHH H €r0 OCHAIIEHHH.
YpaBieHHe HHCTPYMEHTAIbHEIM X03SHCTBOM.
[ToHsATHE aBTOMATH3HPOBAHHOM

CHCTEMEI HHCTpYMeHTaIbHOT0 obecneuenus (ACHO).
Crpykrypras cxema ACHO. OyHKIHOHAPOBAHKE
aBTOMAaTH3MPOBAHHOH CHCTEMBI HHCTPYMEHTAILHOIO
obecneyeHus B COOTBETCTBUH C 3aJaHHOM
IIPOH3BOJIMTENIBHOCTHIO M THOKOCTEIO IIPOH3BOICTBA

P2

Cucrema 6BICTPOCMEHHOTO
HHCTPyMEHTa

TpeboBanus K pexylmemMy WHCTPYMEHTY JUIs
crankoB ¢ YIIY. DOddekTHBHOCTh HCIOIB30BAHUS
CMEHHBIX MHOrorpaHHeiX miactud (CMII) B kayecTBe
pexyinel JacTd MHCTpyMeHTa. CHCTEMBI KpeIUieHHs
PEXYIIMX  CMEHHBIX  MHOIOTPAaHHBIX  IIJIACTHH.
KomupoBanue mapamerpoB mmactud 1o KCO.
Kondurypamuu u pa3Mepsl CMEHHEIX MHOTOTPaHHBIX
miactiH (CMII). ®opma, THII ¥ pasMephbl PexyIIHX
I1acTHH. MaTepuan pexxymux riacTiu. MoayabHbIH
IIPHUHITHIT KOMIIJIEKTOBaHHUS OBICTPOCMEHHOH
HHCTPYMEHTAJIbHOH  OCHAacTKM.  XapaKTepHCTHKA
CTaHJapTHBIX Moayiel. Mx HasHaueHHe.

P3

MHcTpyMeHTaIbHAS
HOMEHKJIaTypa U
PEryJIHpOBOYHOE
HIOJIOJKEHHE JIePIKABOK

Tuner PE3II0B, [IPHMEHSIEMBIX B
ABTOMATH3HPOBAHHOM  IPOW3BOACTBE.  [HIIOBEIE
KOHCTPYKIIMHM PE3LOB [JI BBIIOIHEHUS DPa3IHYHBIX
ormepalMi Ha TOKapHBIX craHkax ¢ YITY. Cxema
00paOOTKH  OCHOBHBIX THIIOBBIX  IIOBEPXHOCTEMH
TOKapHBIMH  pe3lnaMu. [IpuMeHeHHe HCIIONHEHHS
pe3loB(pe3OB-BCTABOK) IO  KOHCTPYKIHH  JUIs
cragkoB ¢ UYIIY. Cxema KpemieHHs IOep>KaBOUHOU
yacTH pesna. Cxema Oa3upoBaHusi pe3lla B THE3IE
cymnmopra

P4

Cucrema pexymero u
BCIIOMOTATEILHOTO
HHCTPYMEHTA IS TOKapHBIX
cTaHkoB ¢ UITY

Oco0EHHOCTH MOJACHCTEMBI BCIIOMOIaTelbHOIO
HHCTpyMEeHTa cTaHkoB ¢ UYIIY TokapHO# rpynmsL
YcTaHOBKa peKyIIero HHCTPYMEHTa Ha CTaHKax
TokapHo#M rpynnel ¢ YIIY, ux 3akpemseHue B
pesuenepxKaTenix CYIIIOPTOB, PEBOIIBBEPHBIX
rOJIOBKaX, C  HCIOJB30BAaHHEM  MEepPexXO/HBIX
s1neMeHTOB. IIpenBaputensHas HacTpoMKa peKyIero
HHCTpyMeHTa. (CxemMa mocTpoeHuss 0003HAYEHHH
JIEPYKaBOK PE3LI0B AN Hapy>KHOTO TOYEHHs COTIaCHO
MCO. Cucrema pe3loB IUIs Hapy>KHOIO TOYEHHS W
pacraunBaHus. [loACHCTEMBI pe3loB C KpeIuieHHeM
CMII ©e3 oTBepcTHS ¢ NPUXBATOM, C KpPEILUIEHHEM
CMII ¢ otTBepcTHEM, PpacTOYHBIX pE3NOB ¢
kperwieHueM CMII ¢ (GacoHHBIMH OTBEPCTHSAMH.
CHCTeMBI OTPE3HBIX U KaHABOUHBIX pe3lioB. CHCTEMEI
pe3n00Hape3HOro HHCTPYMEHTA.

Cucrema pexyIero u
BCIIOMOTATEIBHOIO
HHCTPYMEHTA JIJISl CTAHKOB
CBEpJIMIILHO-PACTOYHON H
tpesepuoit rpynn ¢ UITY

OcoOeHHOCTH  TIOJICHCTEM  BCIIOMOTaTElIbHOTO
HHCTpyMeHTa cTaHKkoB ¢ UIIY cBepiauibHO-pacToqHON
u (Qpeseproit rpynn. Kommiekranus cHcTeMaMH
BCIIOMOTaTeJIbHOTO HHCTpyMEHTa
CHELHATU3HPOBAHHBIX CTaHKOB c qlry
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(CBEpPIMITBHBIX, ¢bpe3epHbIX, TOPH30HTAIBHO-
PacTOYHEIX, KOODJIHMHATHO- PacTOYHBIX) %}
MHOTOIIEJIEBEIX ~ CTAaHKOB, B TOM  YHCIE H
BCTpauBaeMBIX B aBTOMATH3UPOBAHHBIE KOMILIEKCHL.
DeMeHTEI XBOCTOBHKOB BCIIOMOTaTEIBHOTO
HHCTPYMEHTa C Yy4eTOM OCOOEHHOCTEeH CTaHKOB C
YIIY. CucreMbl HHCTPYMEHTOB s 00paboTKH
OTBEPCTHIA. Cucremsr HHCTPYMEHTOB JUISL
(pesepoBaHusi.

OcHOBHBIE  3JEMEHTBl CHCTEM  aBTOMATHYECKOM
3ameHbl. TpeGoBaHus Kk HUM. THIOBEIE KOHCTPYKIIHH
1 uX aHamu3. OcoOEHHOCTH aBTOMATHUECKOH CMEHBI

MexaHU3MBI
aBTOMATHYECKOH 3aMeHBI

P6 PEXKYIIEro HHCTPYMEHTa HHCTPYMEHTa Ha MHOTOLIETIEBBIX CTaHKaXx.
ABTOONEPATOPBI, MX Pa3HOBHIHOCTH. [IpwHIHI
paboThI.

ITogrotoBka wuHCTpyMeHTa K pabore — cOopka u
pEryIMpOBaHHE pa3sMepOB COOPHBIX KOHCTPYKIIHIA;
HAacTpoHKa HMHCTPYMEHTOBR Ha pasMep. KoHTpoas 3a
paboToit HHCTPYMEHTA, COCTOSTHHEM ero
paborocnocoOHOCTH, OIlpefeNneHue PHYHH
IPEKIEBPEMEHHOH  IOTEpH  pabOTOCHOCOOHOCTH.
MeponpusTs 10 MOBBIIEHHUIO PaboTOCIIOCOOHOCTH
HHCTPYMEHTA B IIPOLIECCE €T0 IKCILTyaTallMK — 3aMeHa
pexcyLiel KpOMKH, JOBOJIKA, IOKPBITHE H T.I.
HomonnurteneHple  paboOTBl  OpPH  SKCILTyaTal[HdH
HHCTpymMeHTa B ycnoBusix ['AIl — aBromaruszanms
3aMeHBI paboYMX JIEMEHTOB H HHCTPYMEHTA B I[EJIOM.
Buzael Henomamox mnpH 3KCIUTyaTallMd PeXYILEro
HHCTPYMEHTA:  HH3Kasg  CTOHKOCTH  PEXYIIero
HHCTPYMEHTA, HENOCTAaTOYHasi TOYHOCTH 00paboTku
JIeTajy, MOBBIIIEHHAs IIEpPOX0BATOCTL 00paboTaHHOMH
IIOBEPXHOCTH, BBIKPALIMBAHHE PEXYIIMX KPOMOK H
IOJIOMKH  PEXYINero HMHCTpyMeHTa. [IpHYMHEI
HEII0JIaZloK B COCOOBI UX YCTPaHEHHS.

Bonpockl  panuoHambHON
5KCILTyaTaIluu "
P7? HOBBILIEHHS 3)PEKTHBHOCTH
PEXYIIEro HHCTPYMEHTA

2.2.1.4. SI3pIk pean3anuy NporpaMmMsl
[IporpaMMa THCIHIIIHHBI pean3yeTcsl Ha TOCyIapcTBEHHOM s3bike Poccuiickoit ®eneparyi.

2.2.2. YYEBHO-METOJUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI

DJIeKTPOHHBIE pecypenl (H31aHus)

1. banna, O. M. MHcTpymMeHTOOGECTIEUeHHE COBPEMEHHBIX CTaHKoB ¢ UITY : yuebHoe mocobue /
O. M. bamna. — Canxkr-IlerepOypr : Jlans, 2017. — 200 c¢. — Texkcr : anexrponsslii // Jlanp :
3J1eKTpoHHO-O0nbnnoreunas cucrema. — URL: https://e.lanbook.com/book/97677 (nmara obparenus:
16.09.2020). — Pexxum noctyma: 1jist aBTOPHU3. MOJI30BATENEH.

2. WHCTpYMEHT /s BBICOKOIPOH3BOMHMTENIBHOIO H 3KOJOTHUECKH YHCTOro pesanus. Cepus
«bubinoTeka HHCTpyMEHTaNbLIMKa» @ ydeOHoe mocobue / B. H. Aunpees, I'. B. Boposckuii, B. T.
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Boposckuit, C. H. I'puropseB. — Mocksa : Mammmunoctpoenue, 2010, — 480 ¢. — ISBN 978-5-94275-

571-1. —

Texcr: onextponnsit / Jlauns JJIeKTPOHHO-OHONMMoTeunas cucrema. — URL:

https://e.lanbook.com/book/716 (mata obpautenus: 16.09.2020). — Pexum nocTyma: Juis aBTOPHS.

I0JIL30BaTEICH.

IleyaTHble H3DaAHUNA

1.

[Taxomos, JImutpuii CaTocnaBoBiHy. OCHOBEI IPOEKTHPOBAHUS TEXHOJIOTHYECKHX TTPOIIECCOB
1 noaroroBka onepanui Juis crankos ¢ YITY [Tekcrt] : yuebuuk ans Bysos / JI. C. [Taxomos,
A.T. Cxuprnanse, A. b. Uygakos. - Crapsiit Ockon : THT, 2016. - 392 c. : un. - [punoxeHus:
c. 348-385. - bubnuorp.: c. 386-389 (7 2x3.)

[IpoexTHpoBaHHe TEXHOJOTHYECKHX omepanuii Metauioobpabotku [Teker] : yueb. mocobue
nns By3oB / JI. A. Yynuna, C. H. I'puropses, A. I'. Cxuprtianse [u ap.]. - Crapeii Ockon :
THT, 2017. - 636 c. (7 3k3.)

IIpodeccnonanbrbie 6a3bl JAHHBIX, HH(OPMAIHOHHO-CIIPABOYHBIE H IIOMCKOBLIE CHCTEMBbI

1.

S.,.) l\)

DIIeKTPOHHO-0uO IO TeYHAS « Y HHBEpCUTETCKAsI Oubnmuoreka  OHJIAHH»

(http://biblioclub.ru)
OnexTpoHHO-0ubIHoTeuHas cuctema «Jlanby (https://e.Janbook.com)
[Ipodpeccnonansras 6aza manubIx «SpringerMaterialsy» (http://materials.springer.com/)

CHCTEMaA

[Tepuoanyeckne u3ganus

1. BeCTHHK MalIMHOCTPOCHHS

2. M3BecTus BRICIIMX y4eOHBIX 3aBefieHHH. MallHHOCTPOEHHE
3. CTUH

4. TexHOIOTHS MALIMHOCTPOEHHS

Marepuansi auas jaung ¢ OB3

Bece kourent OBC mpencraBnen B Buae ¢aiyioB cmemmansHOro Qopmara  Juis

BOCIIPOM3BE/ICHHS CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJE, IPUTOIHOM Ul MPOYTEHHS C
MCII0JI30BAHHEM 3KPAHHOH JIYIIBI B HACTPOMKOH KOHTPACTHOCTH.

2.2.3. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUILIUHBI

Ceeaenusi 00 OCHAMEHHOCTH JIMCUMIUIMHBI CHENHAIU3HPOBAHHLIM H JIAG0PATOPHBIM
000py10BaHHEM H NPOrpaMMHBIM o0ecredeHHeM

Ne Bupn 3ansaruit HaumvenoBanne | OcCHaIEHHOCTH ClIEIHABLHBIX [Tepeuenn
n\i CIeIMaTbHBIX IIOMENIEHUH ¥ NOMEIEeHHH IS IIPOrpaMMHOT0
IIOMELICHUH U CaMOCTOSTENILHOM paboThl obecrieueHus.
MTOMEMICHHH 7151 PexBU3UTEHI
CaMOCTOSITEIIBHOI IIOATBEPIKAIOIIETO
paboTEI JIOKYMEeHTa
1 | Jlexuuu YyeOnas Mebens ayIuTOpHAas ¢ | OnepanuonHas
ayIUTOpUst 1St KOJIHYeCTBOM padoyux MecT B | cucTeMa Windows,
IIPOBEICHUS COOTBETCTBHH C KOJHYECTBOM | O(HCHBIA naKeT
JEKIIHOHHBIX CTyJeHTOB, pabouee Mecto | Microsoft Office
3aHIATHH Iperno/iaBaTels, nocka | Jorosop Ne 43-12/
ayJMTOpHas. 1712-2019 ot
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Komnrerorepras TEeXHHKA:
KOMIUIEKT  (TIEpeHOCHOT0 —
eciu ayIUTOpHUS He
obopynoBaHa CTalHOHAPHBEIM
o0opyaoBaHHEM)
IPOEKI[HOHHOTO
ofbopyI0oBaHHUs:
HOYTOYK/KOMIIBIOTED,
IPOEKTOP, IPOEKITHOHHBIH
9KpaH/IocKa.

18.11.2019

[IpakTHYeCKHE
3AHSATHS

Yyaebunas
ayIUTOPHS s
IIPOBEICHUS
[IPaKTHYECKHUX
3aHATHH

Meb6enb ayJIHTOpHas c
KOJIHYECTBOM paboyuX MecT B
COOTBETCTBHH C KOJHYECTBOM
CTyI€HTOB, pabouee MeCTO
IpernoaaBaTens, JI0CKa
ayAUTOpHas.

Komnsrorepnas TEXHHKA:
KOMIUIEKT (IEpEHOCHOro —
eCIH ayIUTOpHUS HE
obopyzoBaHa CTallHOHAPHBIM
obopyznoBaHHEM)
IIPOEKIHOHHOTO
000pyIOBaHHUS:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, IIPOEKIHOHHBIA
3KpaH/nocKa.

Oneparuonnas
cuctema Windows,
O HCHBIH TaKeT
Microsoft Office
Joroeop Ne 43-12/
1712-2019 ot
18.11.2019

Texyuuit
KOHTPOJIb,
NIPOMEXKYTOYHAS
aTTecTalus

Yuebnas
ayTUTOPHUS IJIs
IIPOBEICHHUS
TEKYILETO
KOHTPOJS U
IIPOMEXKYTOYHOH
aTTecTaluu

Meb6ensb ayaMTOpHast c
KOJIMYECTBOM pabodymxX MecT B
COOTBETCTBHH C KOJIHYECTBOM
CTY[EHTOB, pabouee MeCTO
IpernoaBarens, JI0CKa
ayUTOpHAst:

IEPCOHAIBHBIE  KOMIIBIOTEPEL,
nepupepHiHbIe YCTPOHCTBA 110
KOJIMYECTBY 00y4Jaromuxcs

Cucrema ynpasie-
HHs y4eOHBIM KOH-
TEHTOM H 00ydueHHEM
LCMS Moodle
Csobomuo
pacIpocTpaHseMoe
IO ¢ oTKpEITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE

CamocTosTeIbH
as pabota
CTYIEHTOB

VyebHas
ayIuTOpHs/
IToMemernus wis

CaMOCTOSTEILHOHN

pabotsl
ofyyaroruxcs

Mebens ayUTOpHAs c
KOIMYECTBOM pabo4HX MECT B
COOTBETCTBHU C KOJIHYECTBOM
CTyJEeHTOB, pabodee MecTo
[IpenoiaBaTes, JIOoCKa
ayJIMTOPHASL.

ITepcoHanpHBIE KOMITBIOTEPEI,
nepudepHitHbie yCTPOHCTBA 110
KOJIHYECTBY 00yJaroImuXxcst

OnepaunonHas
cucreMa Windows,
o(UCHEBI nakeT
Microsoft Office,
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
Joroeop Ha
IIPEZOCTABICHHE
HNOCTOSHHOTO
IOCTyIa K CeTH
Wnrteprer ot

30.12.2019 Ne
800037
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2.3. PABOYAS ITPOI'PAMMA JUCIHHATLIAHBI
CTAHKH U CTAHOYHBIE KOMILJIEKCHI C KOMITBIOTEPHBIM YIIPABJIEHUEM

2.3.1.1. Texnoyiorun ofy4eHuns, HCIOIb3yeMble NPH H3Y4eHHH THCIHILTHHLI MOJY IS

CwmermanHoe o6yquHe C UCIIOJIE30BAaHHEM BJIEKTPOHHOTO OGYEIGHHH.

2.3.1.2. Ilnanupyemble pe3y abTaThl 00y4eHus (HHAMKATOPbI) 10 AHCIHILIHHE

Ko 1 HaHMeHOBaHHEe KOMNeTeHIHH

IL1annpyemble pe3y abTaThi 06yueHHs (HHIMKATOPHI)

OIIK-5 CnocoGeH ru1aHupoBarth,
OpraHU30BLIBATH H KOHTPOJIHPOBATh
pabOThI 110 CO3/IAHHIO, YCTAHOBKE H
MOJIEPHH3ALIMH TEXHOIOTHYECKOTO
000pyIOBaHHs H TEXHOJOTHYECKUX
TNPOLIECCOB B cdepe CBOek
npo(ecCHOHATLHOM NeaTeTbHOCTH

3uanus:

® TEXHHKO-3KOHOMHYECKHE MOKa3aTelH W KPHUTEpHH paboTocnocod-
HOCTH CTaHKOB;

® Ha3zHa4YE€HHE H TEXHOJIOTMYECKHE BO3MOXKHOCTH OCHOBHBIX THIIOB
o0opynoBaHus;

Vmenun:
® OpHUeHTUpOBaThCi B cucTeMax YITY;
® BHEIPATh YNPABJIAIOLIME IIPOrpaMMbl HAa TOKAPHBIX CTAHKaX ¢

>

Hmemv onvim/enadems nasvikamu:

® BHEApPEHHMs YNpaBIAOLIHE NpPOrpaMMbl Ha TOKApPHBIX CTaHKaxX ¢
YITy ..

OITK-6 CnocobeH nmiiaHupoBaTh U
OpraHu30BaTh paboTEI 110
SKCIUTyaTal[MH TEXHOJIOrHYECKOro
obopynoBanus u obecrieyeH IO
TEXHOJIOTHYECKHX NPOLIECCOB B chepe
cBoei npodeccHOHAIBHOM
NeATeIbHOCTH C YYETOM SHEPro- U
pecypcoapeKTHBHOCTH
TIPOM3BOJICTBEHHOTO LIHK/IA H
NpoIyKTa

3nanusa:

® HasHayeHHE, YCTPOMCTBO M paboTy THIIOBBIX Y3JI0B M MEXaHH3MOB

® 0CcOoOEHHOCTH MpPOrpaMMHPOBAHKS HA Pa3MUHBIX cTaHKax ¢ YITY,
PasHOBHIHOCTH M BO3MOXKHOCTH OCHOBHBIX cHcTteM UITY

Ymenun:

® PaspabatbiBaTh yNpapisOIHe NPOrPaMMBbI A1 TOKAPHBIX CTAHKOB
c UITy;

® BHEIPATE YNpPABJIAIOLIHE I[POrpaMMBEl Ha TOKAPHBEIX CTAHKaX C
YIry;

® ONpelenuTh HamnpaBlIeHHEe OCEH CTaHKa B 3aBUCUMOCTH OT KHHEMa-
THKH CTaHKa;

® Ha3HAYMTh PACIIOJIOXKEHHE Hayajla CHCTEMBI OTCYETA YIPaBISAIOIIEH
IIpOrpamMMBel;

e [IporpamMmmupoBats pexum paboTsl cTanka ¢ UITY.

Hmems oneim/snadems Hageikamu.

® HaBBIKAMH CaMOCTOATE/IbHOH pa3paboTKH ynpaBAsIOIIMX IIPO-
rpaMM 06paboTKM 3ar0TOBOK pasfiHYHBIX KOH(Urypaluii Ha cTaH-
Kax c YUITY.
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2.3.1.3. Copep:xanue JHCUHILIHHBI

Kon
pasjaena,
TEMbI

Pazgen

Coaepxxanne

P1

Beepenue.

3amauu Kypca M CBA3b €ro C APYrHMH IOHCLHIUIMHaAMH. Pone u
MECTO CTAaHKOCTPOCHHA B obecrneyeHHH Hay4YHO-TEXHHUYECKOIro
rnporpecca. (OCHOBHBIE 3TaMNbl Pa3sBHTHSA H 3a1a4H CTAHKOCTPOCHHA.

P2

TexHUKO-DKOHOMHYECKHE
MOKAa3aTe/IH CTAHKOB U
KOMIIJIEKCOB.

Okonomuyeckas 3(P(PEKTHBHOCTE - KOMIUIEKCHBIH KpHUTEpHH
KayectBa. [lokasatend  3(Q)(QEKTHMBHOCTH:  3HEProeMKOCTb,
METaJINIOEMKOCTB, CTEIICHb 4aBTOMAaTH3allHH,
KOHKYpeHTOcIocoOHOCTh. OCHOBHBIE TEHAEHLUHH H MEPCIEKTHBLI
pasBUTHA CTAHKOB M CTAHOYHBIX KOMIUIEKCOB: IIOBBILIEHHE
NpPOM3BOAMTENIBHOCTH W TOYHOCTH;  CO3JaHHe  TMOKMX
NepPeHANKUBAEMBIX KOMIUIEKCOB M TPOM3BOJACTB; MPHUMEHEHHE
BBIUHCIMTEILHOH TEXHHWKU /Ul aBTOMAaTH3allid MpPOM3BOACTBA;
yHU(UKALMA W HOPMasW3alus;  MOAYJbHBIH  MpPUHLMI
KOHCTPYHPOBaHHA. BblGOp TEXHUYECKHX XapaKTEPHCTHK CTaHKOB.
JuanazoHbl paboyux CKOpOCTEH M 10/ay, pacueTHble Harpy3ku B
CTaHKax.

P3

Brifop TexHu4eckux
XapaKTepPHCTHK CTAHKOB.

['eomerpuyeckue H paboune napameTpsl CTaHKOB.
[TpousBoauTeNbHOCTE CcTaHKOB. DakTopel €€ OmnpeensioLye.
I'u6kocth craHo4yHoro obopynoBaHHs. TOYHOCTE — CTAaHKOB,
(axkTopsl ee oOnpedeNAlOIlHe, TI'EOMETPHYECKHE MOrpEeLIHOCTH,
KHHEMaTH4YeCKHe  TOTPEeIIHOCTH,  YNpPYrHe  MOrPEeIlHOCTH,
MOrPeLIHOCTH NO3HULIHOHHPOBAHHS. TemnepaTypHble
MOTPEITHOCTH, JHHAMHUYECKHE IOrPELIHOCTH, MOrPeLIHOCTH
MHCTPYMEHTOB,  [OrPELUHOCTH,  CBA3aHHBIE C  H3HOCOM
HamnpaBJfOMKX. banaHc TOYHOCTH, METOMIBl  OMpeAeNeHHs
CYMMapHO# NMOrpelHOCTH 06paboTKH.

P4

Komnonoska
KOMILIEKCOB.

CTaAHKOB H

KomnoHoBka CcTaHKOB. BnusgHHEe KOMIOHOBKH Ha OCHOBHbIE
TEXHHUKO-IKOHOMHYECKHE MT0KAa3aTeNH CTAHKOB.

P5

CTaHKH ¢ YHCIIOBBIM
MPOrpaMMHBIM YIIPaBJIEHHEM:
YCTPOHCTBO, KHHEMATHKA,
HaJlaIKa.

Tokapusie cranku ¢ UITY. ®pesepHeie ctanku ¢ UITY.
3y6oobpabatsiBatoiue cranku ¢ YITY. OcobenHocTr
9KCIUTyaTaluuu craHkos ¢ UIIV.

P6

CTaHOYHbIE KOMIUIEKCHI

Knaccudpnxaunﬂ aBTOMAaTH3HPOBAHHbLIX CTAHOYHBIX CHCTEM.
AproMaTuyeckre TMHUH. [ HOKMe NpoHU3BOACTBEHHEBIE MOIYJIH.
PoGoTu3rpoBaHHble KOMIUIEKCHL. OCOOEHHOCTH dKCIUTyaTalMn
rUOKHX MPOU3BOJICTBEHHBIX CHCTEM.

P7

[ToaroToBka k pazpaboTke
YNpaBsAIOILEH MPOrpaMMBl
(VII).

Knaccudukauus cucteM NporpaMMHOrO YIpaBIeHHs. JTarbl
noarotoskd YI1. Texnonoruueckas nokymeHtauus. Cucrema
KOOpIHHAT JeTaJd, CTaHKa, MHCTpYMeHT. PacueT aneMeHTOB
KOHTYpa AETAIH U TPAeKTOPHH HHCTpyMeHTa. Paspabotka PTK.
3ananue koopauHat. Murepnonsauus. Ctpykrypa YII v ee
dopmar. 3anKch, KOHTpoINb U pefakTHpoBanue YII.

P8

[TporpammupoBaHHe
obpaboTku neranei Ha

METANIOPEIKYLUHX CTAHKaX C
qIry

[TporpammupoBaHHe oOpaboTKH AeTanell HAa TOKAPHOM CTaHKe ¢
YITY B cucreme HEIDENHAIN MANUALplus620

Baza maHHbIX WHCTPyMEHTa. THIBl HHCTPYMEHTOB, OMNMCAHHE
MHCTPYMEHTA, CO3/1aHHE MHCTPYMEHTA. OCHALEHHE PEBOJIbBEPHON
FOJIOBKH. HW3MEPEHHE HHCTPYMEHTA. 3aJaHHue Hy.ﬂ&BOﬁ TOYKH
3arOTOBKH.

NC-nporpammupoBatne. Pazaenst NC-nporpammbl. Onucanue
koHTYypa ¢ nomotbio ICP. DnemenTbl 6a30BOro KOHTYpa (OTPE3KH,
nyru). FOuuTel (paboune 6nmoku). IlpomonbHas 4epHOBas
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obpaborka, uucroBas oOpaboTka KOHTypa, Mpope3ka KOHTYpa.
Pezpba. Otpeska. llukibl — IOBTOPEHHE YacTH IPOrPaMMEL
CraHaapTHble LMK 00pabOTKM OTBEPCTHM. MPOrpaMMHUpOBaHHE
00paboTku rpynmn OTBEPCTHH.

I'paduueckuii koHTpoab oOpaboTku. Buael MoxenupoBaHus,
ynpaejienue, QyHkums aynsl. Pacuer Bpemenn o6paboTku.
[MporpammupoBanue o6paboTku Jeraseil Ha (pe3epHOM CTaHKe C
YITY B cucreme HEIDENHAIN TNC320

Vnpaenenne ¢aiinamMu  JaHHBIX, TaONMIBI  MHCTPYMEHTOB.
OmnucaHue KOHTypa B TIPIMOYTOJBHBIX KOOPJIMHATAaX. OMHCAHHE
KOHTYpa B MONSPHBIX KoopauHaTax. Ilukniel dpesepoBanus
oTBepcTHil, KapMmaHOB, uand, mnazoB. ['pynmbl OTBEPCTHH.
[IpeoGpasoBanre koopauHaT. IIoBTOpeHHe 4YacTH IIPOrpaMMel,

noarnporpamMmmal.

2.3.1.4. A3pIk peaH3alMH NPOrpaMMbl

[IporpaMMa JUCHHUIUIAHBI peau3yeTcs Ha rocylapcTBeHHOM A3bike Poccuiickoit Denepanu.

2.3.2. YYEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE
JUCIHUITIAHBI

DJIeKTPOHHBIE pecypebl (H3JaHUA)

8

Benos, I1.C. IlporpammupoBanmne oOpaboTku neraneit Ha crankax ¢ UITY: meromudeckre
yKa3aHHs 110 BBINOJHEHHIO CaMOCTOSTENBbHON pabotel crymeHtos : [16+] / IL.C. benos. —
Mocksa ; Bepnus : lupekt-Menua, 2019. — 25 c. : un., Tabn. — Pexxum JocTyna: 1o moamucke.
— URL: http://biblioclub.ru/index.php?page=book&id=561359

Cubukuna, M.IO. Merautopexymiee 000pyIOBaHHE MAIIHHOCTPOMTEIBHBIX NPEANPHATHH !
yue6roe nocobue / M.IO. Cubukun. — Mocksa ; bepiun : lupexr-Menua, 2015. — 564 ¢. : ui.,
CXEM., tabi. - Pexxum JOCTyna: 1o IIOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=233704 (nara obpamenus: 16.09.2020).
Cubukun, M.IO. Merautopexyiee 000pyIOBaHHE MAUIMHOCTPOMUTENBHBIX MPEANPUATHH !
yueGHoe mocobue : [12+] / MLIO. Cubukun. — Usn. 3-e, crep. — MockBa ; bepmun : Jlupekt-
Menmua, 2020. — 565 c¢. : win, cxeM., Tabn. — Pexum nocryma: mo moxmucke. — URL:
http://biblioclub.rw/index.php?page=booké&id=575054 (mata obpamenus: 16.09.2020).—-
Bubmuorp. B kH. — ISBN 978-5-4499-0764-6. — DOI 10.23681/575054. — Texcr
9JIEKTPOHHBIH.

IMeyaTHbIC H3TAHUA

1.

2

Meruxo, B. C. IIporpamMupoBaHye TEXHOJIOIHYECKHX MPOIIECCOB HA CTAHKAX € IIPOrpaMMHBIM
yrpasnenuem / B.C. Mpruko — Munck: Bemmeim. mxk., 2010. — 287 c.

[Taxomos, Jimutpuit CBsTocnaBoBiy. OCHOBEI IIPOEKTHPOBAHHUS TEXHOJIOTHYECKUX IIPOLIECCOB
W TIOATOTOBKa onepammii ms crankos ¢ YITY [Teker] : yuebuuk ms By3os / JI. C. Ilaxomos,
A.T. Cxuprnanse, A. B. Uysakos. - Ctapsiit Ockon : THT, 2016. - 392 ¢. : w1 - [Ipunoxenus:
c. 348-385. - Bubmmorp.: ¢. 386-389 (43 nass.). - I'pud. - ISBN 978-5-94178-503-2 - Ab (7
IK3.)

. TIpoekTHpOBaHHE TEXHONOTHYECKHX onepauuii Meramioobpaborku [Texer] : yueb. mocobue

mst By3oB / JI. A. Uynuna, C. H. I'puropses, A. I'. Cxuptnaase [u ap.]. - Crapeiid Ockorn :
THT, 2017. - 636 c. : un. - Ilpunoxenus: c. 568-626. - bubnuorp.: ¢. 627-632 (85 nass.). -
I'pud. - ISBN 978-5-94178-227-7 — AB (7 3k3.)

IIpodeccuonanbubie 6a3bl TaHHBIX, HHGOPMANHOHHO-CIIPABOYHbIE H NIOHCKOBBIE CHCTEMbI
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4,

DNEeKTPOHHO-OHOIHOTEYHAS

(http://biblioclub.ru)

Hayunas

(http://cyberleninka.ru)

Hepﬂonnqecxne H3JaHHHA

1. BeCTHUK MalIMHOCTPOEHHS
2. WzBectus BrIcIIHMX y4eOHBIX 3aBefeHuil. MamuHocTpoeHHE

3.

CTHH

4. TexHONOTHS MallHHOCTPOCHHUS

Martepuanl gas aui ¢ OB3

Becy xontent 3BC mnpexncrarieH

CHCTEMA

oudbnmroTeka

«YHHBEPCHTETCKAS

OnexTporHO-OMONIHOTEUHAs crucTeMa «Jlamey (https://e.lanbook.com)
3JIEKTPOHHAS

OTKPEBEITOI'O

B BHIe (aiinoB

oudmoTexka

JIOCTYyIIa

OHIIAMHY

KubepJlenvnka

Ba3rb1 qaHHBIX HHOOPMAHOHHO-aHATTHTHYECKOTO pecypea «u-Mamn» (https://www.i-mash.ru/)

CIICIHAIIBEHOI'O c])opma’ra JJIA

BOCIIpOHU3BECHHSA CHHTE3aTOpPOM pPE€YH, 4 TaK XE€ B TECTOBOM BHIC, NMPHUIOAHOM I IPOUYTECHHUA C
HCIIOJIE30BAHHEM BKPaHHOﬁ JIYIIBL H HaCTPOfIKOﬁ KOHTPAaCTHOCTH.

2.3.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCITUIIJIMHBI

CBeflennsi 00 OCHAIMEHHOCTH JUCHHIUVIMHBI CHENHAJIM3HPOBAHHBIM H JIA00PATOPHBIM
obopya0oBaHHEM H NPOrPAMMHBIM oDecredyeHHeM

No Bun 3anaruii HaumeHoBaHue OcHalleHHOCTh CHeLHaIbHBIX IlepeyeHn
m\n CIeLMabHBIX TIOMEILEHHH U TOMELIEHHH JUis NPOrpaMMHOTO
MOMELIEeHHH U CaMOCTOATENbHON paboThl obecrieyeHus.
MOMEILEHHH 114 PexkBH3HUTEI
CaMOCTOSATENbHOM TNIOITBEPIKAAIOLIEr 0
paboThI JOKYMEHTa
1 | Jlekuun VuebHas Mebens ayIUTOpHasd c
ayAMTOPHA IS KOJTHYECTBOM pabOvyHMX MeCT B
MpoBeJIeHH COOTBETCTBMM C KoiuvecTBOM | OnepaloHHas
JIEKLIHOHHBIX cTyneHToB, pabouee  MECTO | cMCTEMa Windows,
3aHATHH npernojaBatens, Jocka | oHUCHBIH nakeT
| ayIMTOpHas. Microsoft Office
KomneroTepHas texnuka: | Jlorosop Ne 43-
KOMIUTEKT (mepeHocHoro — ecid | 12/1712-2019 or
aynutopus He  obopynorana | 18.11.2019
CTalMOHApHBEIM 000pyN0Ba-HHUEM)
MPOEKLIHOHHOro  000pYIOBaHHUA:
HOYTOYK/KOMIIBIOTEp, IIPOEKTOP,
NPOEKLMOHHBIN 3KpaH/10CcKa.
2 | TlpakTu4eckue YyebHas Mebens ayauTopHas ¢lo
nepaLMoHHas
3aHATHA ayJMTOpPHS 1A KOJIMYECTBOM paboyMx MeCT B SR Witidows
NpOBEIEHUs COOTBETCTBMM C  KOJIHMYECTBOM ”
NpaKTHYECKHX CTy#eHTOB,  paboyee  MeECTO OQHCHHH e
3aHATHH TpenoaaeaTens, JocKa MigrospitOftics
F—— Horosop Ne 43-
KomneroTepHas TeXHHKa: el
18.11.2019
KOMILIEKT (TIEPEHOCHOTO — €CIH
aynuropus  He  obopynoBaHa
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CTallHOHApPHBEIM 000pyIOBaHUEM)
NPOEKLIMOHHOrO  000pyIOBaHMA:

HOYTOYK/KOMIIBIOTED, TPOEKTOP,
IPOEKIIMOHHEIN SKpaH/qocKa.
JlaGopaTopHeie VYuebHas Meb6ens ayauTopHas c
paboTsl ayJUTOpHS AJIS KOJHYecTBOM pabo4yuX MecT B
NPOBENEHHS COOTBETCTBHH C  KOJIMYECTBOM
nab0paTOpHBIX cTyneHToB,  paboyee  MecTo
pabort: rnpernoaaBares, JOocKa He Tpebyercs
Nel31 (HTMT) ayquTOpHAas.
Cranokc UITY CTX 310 Ecoline,
NpOrpaMMHBIE KOHCOIH
HEIDENHAIN
Texymui YyebHast Mebene ayauropHas ¢ Cucrema ynpaeie-
KOHTPOJIb, ayAMTOpHUsA 1S KOJM4eCTBOM pabo4MX MecT B HHA y4eOHBIM KOHTEH-
MPOMEXKYTO4Has | MPOBEeJCHHA COOTBETCTBHH C KOJTHYECTBOM TOM U 00yueHHeM
aTTecTalys TEKYLIEro CTYEHTOB, paboyee MecTo LCMS Moodle
KOHTpOJIS H NpenoaBaTess, 10CKa CaobonHo
IIPOMEXKYTOUHOM ay/IMTOpHAas: MepCOHANIBHBIE pacrnpocTpaHseMoe
aTTecTaluu KOMITBIOTEpEI, NepubepuiiHbie IO ¢ oTKpHITBIM
YCTPOHCTBA MO KOJIMYECTBY KOZOM: GNU
obyyarolmuxcs GENERAL PUBLIC
LICENSE
CamocrosrensHas | YueGHas Meb6enp aynuTopHas ¢
paboTa CTyIeHTOB | ayauTopHs/ KOJIMYECTBOM paboyHX MecCT B
[Tomeruenus mns COOTBETCTBHH C KOJTUYECTBOM OnepauponHas
CaMOCTOATENILHOH | cTyAeHTOB, pabovee MeCcTO eneresta Windows
paboTsl npenoaapatens, Jocka obHCHBIH nakeT ’
obyuaroiuxcs ayzauropHas. [lepconanbHeie -
KOMIIBIOTEPEI, NIepudepHuiiHbie Iﬁd;ﬁ;(;i;ﬂ}gif;?e’
YCTpOHCTBA IO KOJIHYECTBY 12/1712-2019 oT
obyuaromuxcs, yCTpoHCTBa 18.11.2019;
MIOJKJIFOYEHHUS K CETH Jlorosop Ha
Wurepner, noctyn B NpenoCTaBIIeHHE

3JIEKTPOHHYIO HH(OPMaLHOH-
HO-00pa30BaTEeIbHYIO CPEy
HTH (¢punuana) YpdYV,
KOMILIEKT JTULEH3HOHHOTO
IPOrpaMMHOro obecrnedeHus

MOCTOSHHOI'O JOCTYTIa
K cetd MHTEpHET OT
30.12.2019 Ne 800037
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2.4. PABOYAS ITIPOI'PAMMA JUCHHUIIIWMHBI
IJIEKTPOOU3UYECKHUE METOAbI OBPABOTKH

Pabouas [IporpaMma JHCIHHIIIHHEI COCTaBJICHA aBTOPOM:

Y4eHas cTeneHb Iloapasnenenue
Ne n/m | @amuaus Uma OTuecTBo > | JIo/zKHOCTB PR
y4eHoe 3BaHHe
1 [leramkuna Enena JIOIEHT JIOIEHT Kagenpa obmero
BanenTuHOBHA MAIIMHOCTPOEHHUS

2.4.1. COAEP)KAHUE H OCOBEHHOCTHU PEAJIM3AIIUU TUCHTUITITUHBI

2.4.1.1. Texnonoruu o6y4eHns1, HCMOJIb3yeMble NPH H3Y4YEHHH JHCUUILTHHBI MOLYJIS

Cmemannoe 00ydeHHe ¢ HCIIOTb30BaHHEM DJIEKTPOHHOIO 00yJYeHHS.

2.4.1.2. IInanupyemble pe3yJbTaThl 00ydeHHs (HHIHKATOPSHI) M0 JHCHMILIHHE

[TK-1. CnocofeH HCroJB30BaTh 3nanusa:
OCHOBHbIE 3aKOHOMEPHOCTH, ®  METOAMKA MPOEKTHPOBAHHS TEXHOJIOTHYECKHX OTNepaLiii
JEHCTBYIOLIME B MPOLIECCE ®  OCHOBHOE TEXHOJIOrH4Yeckoe 000pyNOBaHHE, UCTIONB3YEMOE B
H3TOTOBJIEHHS TEXHOJIOTHYECKHX TpoLieccax H3rOTOBICHHS AeTallel Maliu-
MALIHHOCTPOMTEIIBHBIX H3IENHH 114 HOCTPOEHHUS CPeIHEH CNOXKHOCTH, W MPUHLIMIIBI ero paboTs
TEXHOJIOTHYECKOH MOIrOTOBKH H ® TEXHONOTHYecKHe (aKTOphl, BIUSIIOLIHME HA TOYHOCTE 00pa-
obecrieueHHs MPOM3BOACTBA JeTalleH OOTKHM MOBEPXHOCTEH JieTanel MallMHOCTPOSHHS
MALIMHOCTPOCHHA C IIPHMEHEHHEM ®  THIIOBBIE TEXHOJIOTHYECKHE PEXHMBI TEXHOJIOTHYECKHX OIle-
CHCRSM AR TOMATHSHDOBFHOR AL H3rOTOBJIEHHSA AeTalIell MAIMHOCTPOSHHS CpeaHe
NPOEKTHPOBAHHUA S OHOCTH

Vumenusa:

paspabaTheIBaTh ONEPaLIHOHHbBIE TEXHOIOTHYECKHE MPOLIECChI
W3rOTOBNEHHUS AeTallell MALIMHOCTPOEHHS CpeAHEH CIOAKHOCTH
OIpeAeNATh BO3MOXKHOCTH TEXHOJIOTHYECKOr0 000pyA0BaHHs
PacCUYHTBLIBATh TEXHOJIOIMYECKHE PEKMUMBI TEXHOJIOTHYECKHX
onepauuii H3roTOBNIEHH JeTajleld MalllMHOCTPOEGHUS cpenHei
CIIO’KHOCTH

Hmemv onvim/enadems Hasvikamu:

pa3paboTKH TEXHOJIOTHYECKHUX OTepaLyii H3rOTOBIEHHUS Jie-
TaJiell MalIHHOCTPOEHUS CPEIHEH CIIOKHOCTH

BeIOOpa TeXHONIOrHYeckoro o0opynoBaHus, He0OX0AUMOro
JUIs peaiiu3aliy pa3paboTaHHbIX TEXHOJIOTHYECKHX MpolLiec-
COB M3rOTOBJIEHHs AeTalell MalUMHOCTPOSHHUS CPeIHeH CII0XK-
HOCTH

BbI0OpA CTaHAAPTHBIX HHCTPYMEHTOB, HEOOXOAUMBIX U1 pea-
JIM3aLMK pa3paboTaHHbIX TEXHOIOTHYECKHX MPOLIECCOB H3ro-
TOBJIEHHS JeTasell MalIMHOCTPOEHHS CpeTHEH CII0JKHOCTH
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2.4.1.3. Coneprxanue QU CUHILTHHBI

Kon
pasnena,
TeMBI

Pazpen, Tema
MHCIHILTHHBI

Copep:xxanne

P1

Knaccudukauus 3OXMO

O61as XapakTEPUCTHKAa METOJOB 3JIEKTPOTEXHOIOTHH.
Knaccudukauus meronos. MecTo M HazHaueHHE METOJIOB.
XapaKTepHble YepThI

P2

OneKTpo3pO3UOHHASA M JTydYeBas
obpabotka.

SleneHue oanekTpHueckod opo3uH. IlpMHUMNHanbHas
cxeMa 00paboTtku. OcHOBHbIE SIBIEHUS pa3pylueHHs. Buasl
paspsI0B. OneKTpo3po3HOHHAs obpabarsiBaeMOCTh
metainoB. [lonspueiit  s¢dexr. [lapamerps  paboumnx
umnynscoB. Kiaccudukanus paboyumx HMMIYyIbCOB 10
npoxoxaeHuto Mx uyepe3 MDOIL  TexHonoruueckue
xapaktepuctukd 230: NPOU3BOAUTENBHOCTh, KA4eCTRO
00paloTaHHOH MOBEPXHOCTH, TOYHOCTh MOJY4aeMbIX
pasmepoB. DakTopbl, ONpenensiolHe TeXHOJIOTHYECKHe
xapakTepucTkd oOpabotku. Pexumer 330. Bunsr
omnepaui.

OCHOBHBIE THUNBl Ja3€pOB M  XapaKTePUCTHKH MX
w3nyveHus. [IpuHUMNManbBHAs CcXeMa TBEPAOTEIbHOTO
OKT na pybGune. TouHocTh cBeTONy4yeBoii 00paboTKH.
DaKTopsl, onpenensoume TOYHOCTB H
BOCIPOM3BOJMMOCTD pe3yaLTaToB pa3MepHOH
cBeromydyeBod oOpabotku. OO6nacTH  palUHOHATIBHOrO
NpUMEHEHUs  JlasepHoil  00paboTkH:  mpolIMBaHHWe
OTBEPCTHH, pe3ka, TepMooOpaboTKa.

P3

[Ina3smeHHas W yabTpa3ByKOBas
obpaboTka.

XapakTepHele CBOHMCTBA Mua3Mbl. THMBI MIa3MEHHBIX
ropenok. Bupabl onepauuii nnasmeHHoH 06paboTkH.
TexHonoruyeckue BO3MOMHOCTH mpolecca. JIocTOMHCTBA
H HeIOCTaTKH METOoAA

VnbrpassykoBble  konebanus. Hx  ocoGeHHOCTH.
Ob6nactu wucnonb3oBaHus Y3K. Cxemsl omepauuii.
Kunemaruka V3  pasmepHoit 00paGoTKM  XpynKHX
MarepuanoB. PasHOBMAHOCTH MeXaHH3Ma B3aMMOAEHCTBUS
3epeH abpa3uBa C 3aroTOBKOH M  HHCTPYMEHTOM.
TexHonoruueckne XapakTepHCTHKH MpoleccoB. DakTopel,
Ha HUX BIMAOMe. Y3 yaaneHue 3ayceHueB. CylHOCTB
npouecca. CoemectHas Y30 u Touenue. Y3 npouecc
00e3KUpHBaHHs H OYHCTKH. CyIHOCTh METO/A.

P4

MarsHuTo-uMIyascHas
obpaboTka.

@usuueckne ocHoBl MHOM. ObGopynosanue s
MHUOM. TexHonoruyeckue ONepalH, BEINOJHIEMbIE
MHOM: wmramnoeka u cOopka. CxeMbl onepauuii
IITAMIIOBKM: pa3gada TpyOuaTOH 3aroTOBKH, 00XHUM
TpyOuaToi 3aroTOBKH, Hermybokas (OpMOBKa TIOCKOMH
3arotoBkd. llltammoBka uepe3 siaacTHUHYK — cpeny.
ITperMyiiecTBa cOOpPOUHBIX ONEpaLMii C HCIOIb30BAHHEM
MMITYTbCHOTO MArHHTHOI'O MOJIs.

P5

OneKkTporuapaBiuyecKas 1
DneKTpoXHUMHYecKas
obpaboTka.

Pa3sHOBHIIHOCTH 3/EKTPOB3PBIBHOTO Ae(OPMHpPOBAHUS:
BBICOKOBOJIBTHBIH pa3psl B IHDJIEKTPHKE, 3JeKTPHUYECKUH
B3pbIB MPOBOJHHMKA B JU3NEKTpHKE. CXEMBI U CYIIHOCTb
Metonoe. Dopmel  (poHTA  yNAPHOH  BOJIHBI  TIPH
3NeKTpoB3pbiBHOM  (opMoobpaszoBaHuM:  CepHUeCKHi,
LWJIHHIPUYECKUH, MJIOCKHIA. Bunel oneparuii
2NIEKTPOrHAPaBIHYeCcKOii obpaboTku: HaHeceHue
MOKPBITHH ~ 3NIEKTPOB3PLIBOM  IPOBOJHMKA,  OYHUCTKa
M3leNHH,  TIONYyYeHHE  HEPa3beMHBIX  COEIMHEHHId,
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M3MEHEHHEe CBOKMCTB TMOBEPXHOCTHBIX CJIOEB H3IEIHi,
CneKaHWe M YIUIOTHEHMe MaTepuanoB. JlOCTOMHCTBa
JaHHOTO BHAa 00paboTKH.

Cxema npouecca. OcobenHocTh MeToma. CaoiicTBa
SNEKTPONMTA.  banmaHc  3MeKTPO3HEprHH,  TIPHEMBI,
CMOCOOCTBYIOLIME CHIDKEHHMIO IIOTEPh HAa OMHYECKOe
COMpPOTHBIIEHHE 3NEKTPOJIMTA. Pexkumbl 00paboTku W3
KOHCTPYKLUMOHHBIX ~ MaTepHanoB-  TexHonoruyeckue
XapakTepUCTUKM  mpouecca. 001acTM  NpUMEHEHHS.
JocTouncTsa u HemoctaTku AI'O meTamios

OcobeHHOCTH Mpolecca 3INMEKTPOXUMHKOMEXaHHIECKOH
obpaboTki. AnMasHo-abpa3MBHas SNEKTPOXMMHUYECKas
obpaboTka (ADXO0) 3NIEKTPOHEHTpaTbHBIMH
MHCTPYMEHTaMH. AGpa3uBHO-CTpYiiHas obpaboTka.
Xumuyeckas o6paboTka. DnekTpoauTHYecKas LIHQoBKa

KomMOuHHpOBaHHBIE  METOABI

£ obpaboTku

2.4.1.4. S3bIk pean3aluy NPOrpaMMsbl

[TporpamMa IHCHUIUIMHEI peald3yeTcs Ha TOCy1apCcTBEHHOM s3bIke Poccuiickoi Mdenepanuu.

U

2.4.2. YYEBHO-METOJUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCITUITJINHBI

JJIeKTPOHHBIE pecypcbl (M31aHUS)
[leramkuna, E.B. DnexTpoxuMukomexanudeckass 00paboTka TpyaHo0OpabaTsIBaeMBIX MaTepua-
n0B: yuebHoe nocobue / E.B. Ileramkuna, M.H. CemukoneHHBIX. “M-Bo 00pa3zoBaHus U HAYKH
P®: OT'AOY BIIO «Yp®YVY um. nepsoro [Ipesunenta Poccun B.H. Enpuuna», Huwkuerarui. Tex-
Hoin. HMH-T (¢umn). — Huxuwit Tarum: HTU (pmwiman) VpdV,2013.- 178 «c.
https://elib.ntiustu.ru/911/getFile
[leramxuna, E. B. Dnekrpodu3uyeckie u 3MeKTPOXHMHYIECKHE METOIBI 00pabOTKH MaTepHalIOB:
yuebHoe nmocobue. Msnanue 2-e, nepepaborannoe/ E.B. [eramkuna —M-Bo 00pa3oBaHus U HAyKu
PO: ®I'AOY BIIO «Yp®dV um. nepsoro Ilpesunenta Poccun b.H. Enpuuna», Hukaerarn. Tex-
Hol. MH-T (pun.). — Hmwxuuit Tarm: HTU (umman) VpdV,2015. -187 .
https://elib.ntiustu.ru/1198/getFile
ITonsxos, 3.1. DnexTpopH3NIeCKHe HITCKTPOXHUMHYECKHE METOAbI 00paboTKU.2-€ U311, TIepep. U
nom. / 3.W.ITonaxos, B.M.Hcakos, /I.B.Hcakos, B.JO.Illamur— Yens6unck: IOVpI'Y, 2006. — 89
¢.URL:http:/literstinuz.narod.ru/23/Elektrofizichesk i_elektroxim_metod_obrabotki POLYKOV
2006.pdf
E.B. Ileramkuna [123 DnexTpodusnueckue U NEKTPOXHMHYECKHE METOIBI 00pabOTKH MaTepua-
noB [DneKTpoHHBIH pecypc] : meron ykasanus / Ileramkuna E.B.; M-Bo 00pa3zoBaHus ¥ HayKu
PO®: ®I'AOQY BIIO «Yp®VY um. neproro Ilpesunenta Poccuu b.H.Enbrmua», Huwkuaerarun. Tex-
Hoil. MH-T (pun.). — Hwmwxuuit Taruwn: HTHU (¢umman) VYpdV, 2015, - 58 .
https://elib.ntiustu.ru/1206/getFile .

IleuaTHbIe H3NAHUSA

Kucener, M.I'. DnexTpodusuyeckue U 3MeKTPOXUMHYECKHE CIIOCOOBI 00OpabOTKH MAaTepHANOB:
yuedHoe nocobue / M.I'. Kucenes, XK.A. Mpouek, A.B. Ipoznos. — Munck: Hosoe 3nanue; M:
NHOPA-M, 2014. — 389 c. (3 3k3).

HpOd)BCCHOHaJILHBIe 0a3b1 JAAaHHbBbIX, HHIlJOpMa].llfIOHHD-CHpaBO‘-lele H IMMOHCKOBBIC¢ CHCTCMBbI

5. DnexkrpoHHO-OMOIHOTEYHAS chcTeMa «YHUBepcUTEeTCKast Ooubnmuorexka  oHIalH»
(http://biblioclub.ru)
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6. DnekTpoHHO-OMGIMOTeuHas cucreMa «Jlaupy (https://e.Janbook.com)
7. Tlpodeccronansuas 6asza nanubIx «SpringerMaterialsy (http://materials.springer.com/)

Hepuo;mqeclcue H3JaHHA

1. BecTHHK MalIMHOCTPOEHHUS
2. WzBecTus BhIcIHX y4eOHBIX 3aBelieHui. MalmMHOCTpOeHHE

3. CTUH

4. TexHoJIOTHA MaIIHHOCTPOECHUSL

Marepuans! gias jgung ¢ OB3

Becs

koHTeHT ObC mpexacraBieH B

Buge (aitoB cremuanbHOro Gdopmara Uit

BOCIIPOM3BEJIEHHS] CHHTE3aTOPOM pEYH, a TaK )K€ B TECTOBOM BHIE, NPHIOJHOM Ul IPOYTEHHS C
HCIIOJI30BAHUEM 3KpaHHOM JIYIIBI M HACTPOUKOM KOHTPaCTHOCTH.

2.4.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIHUILIMHBI

Ceegennsi 00 OCHAIMIEHHOCTH MHCHMILIMHBI CHENHAJTH3HPOBAHHBIM H J1a00paTOPHBIM
ofopyaoBaHHEM M MPOrPaMMHBIM obecneueHHeM

Ne | Bupn 3ansaruii HaumenoBanue | OcHaIEHHOCTH CIEIHAIBHBIX [Tepeuens
m\n CIIEHAIbHBIX IOMEIEHUN 1 TOMEICHUH 115 [IpOrpaMMHOI0
NIOMEINEHHH U CaMOCTOSATEIbHOM paboTEI obecrieueHusl.
NIOMELICHUH 1 PexBu3uTHI
CaMOCTOSTETBHOM MOATBEPAKJAIOIIETO
paboThl JIOKyMEHTa
1 | Jleknun Yyebuas Mebens ayJUTOpHas ¢
ayIUTOPHUS IS KOJIHYEeCTBOM pabodmx MECT B
NIPOBEICHUS COOTBETCTBUH C KOJIHYECTBOM
NEeKIUOHHBIX CTyOEeHTOB, pabouee MeCTO
3aHATHH IIpenojaBaTei, JocKa Oneparmormas
- cucreMa Windows,
KommnerorepHas TEXHHKA: ”
KOMIUIEKT (IIEpEHOCHOIO0  — OQHCHHH Tl
SETA G - Microsoft Office
obopynoBaHa CcTalMOHAPHBIM HlarosapI0de-12
B M—— 1712-2019 ot
18.11.2019
IPOEKITHOHHOIO
obopyznoBaHus:
HOYTOYK/KOMIIBIOTED,
IPOEKTOP, IPOEKIIHOHHBIH
9KpaH/gocKa.
2 | Ilpaktuyeckue | YueOHas Meb6ens ayIuTOpHAs c
3aHATHSA ayIUTOpHUS IJIs KOJIMYECTBOM paboyux MecCT B
[IPOBEJCHUS COOTBETCTBHH C KOJHYECTBOM | 1y
e Tpebyercs
IIPAKTHYECKHUX CTyZleHTOB, paboyee MeCTO
3aHATHH npenogasaTeiii, AOCKa
ayIuTOpHas.
3 | Texymui YuebHas MebGens ayIUTOpHAs ¢
KOHTPOJIE, ayIUTOPHUS I KojuuecTBOM pabounx MecT B | He TpeOyercs
IPOMEKYTOYHAs | IPOBENCHHUS COOTBETCTBHH C KOJIHYECTBOM
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aTTecTanus TEKYIIEro CTYIOEeHTOB, paboyee MecTO
KOHTPOJS U IIpenoJaBares, ZocKa
MIPOMEKYTOYHOH | ayAUTOpHAs
aTTecTaluu
CamocrosTensH | YueOHas Mebenb ayIUTOpHAas ¢ | Onepauxonnas
ast pabota aymuTopus/ KoJHdecTBOM pabounx MecT B | cucrema Windows,
CTYIEHTOB IToMmermenus o | COOTBETCTBHH C KOJHYECTBOM OCQHCHB““‘ NaxkeT
CaMOCTOSTENBHOM | CTYEeHTOB, pabodee MecTo fﬁ’gl‘f;iso‘;ﬁ}r?ﬁce
abOTHI IIperoaaBaTes, JIocKa i
gﬁy‘la}OLuHXCH a;l/))m'ropnax. g'{ll ?1220—123 %9 -
[TepcoHaNbHBIE KOMITBIOTEPEL, I[o.rm;op Hil
nepuQepuitHbIe YCTPOHCTBA 1O | phenocTapenye

KOJIMYECTBY  OOydarommuxcs,
YCTpOHCTBA IOAKIIOYEHHSA K
cetu HMHTeprer, npoctyn B
SJIEKTPOHHYIO HH(pOPMaIHOH-

HO-00pa3oBaTe/IbHYI0  Cpedy
HTU  (pwmmana)  YpdV,
KOMILIEKT JTUIEH3HOHHOTO

IPOTPaMMHOT0 00ecIeueH s

MOCTOSIHHOTO IOCTyNa
k cetd MHTepHer Ne
800037 ot 30.12.2019
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