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1. HACITIOPT TIPOI'PAMMBI HPO®ECCHUOHAJIBHOI'O MOAYJIA

PazpaboTka 1 BHepeHHE YIPABIISIIONIUX TPOTPaMM M3TOTOBJICHUS JeTajei MallliH B
MAIIIMHOCTPOUTEIHHOM ITPOU3BOACTBE

1.1. O61acTh NPpUMEHEHHUA MPOTrPAMMBbI

[Iporpamma  mpoQecCHOHANIBHOTO ~ MOJYJIA  SIBISIETCS  YacThl0O  OCHOBHOM
npodeccuoHalbHON 00pa3oBaTelbHOM nmporpamMMel o cnenranbroctr CITO 15.02.16
TexHo0THS MalTUHOCTPOEHUST 0A30BOM TTOJITOTOBKH.

1.2. MecTto MCHUILVIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHAIbLHOM
o0pa3oBaTe/IbHON IPOrpaMMbI:

JuciuminHa BXoauT B npodeccuoHanbHbld yueOHslid nukn IIICC3 mo
crienrasibHOCTH 15.02.16 TexHomorns MalmHOCTPOEHUSL.

1.3. leau u 3agaum Npo(pecCHOHATBHOI0 MOAYJIA — TPeO0OBAHUS K pe3yabTaTaM
OCBOCHMSH JUCHMILIMH NPO(PECCHOHATHHOI0 MOLYJIA:
B pesyinbrare ocBoeHU NPOPECCUOHATBHOIO MOAYJIS 00YYarOIUNACS JOJDKEH:

Bnanets H 2.1.01 Pa3paGoTku M BHeIpEHUs YNPaBISAIOIMIUX MPOrpaMm
HaBBIKAMU LISt 00paboTku TUTIOBBIX neTaneu Ha
MeTallmoo0padaThIBaroIeM 000py10BaHUN

H 2.1.02 TIlpumenenuss m1abjJoOHOB THUIIOBBIX DJEMEHTOB
W3rOTOBJISIEMBIX ~ JI€TaJie ISl CTAaHKOB C  YHUCJIOBBIM
MPOrPaMMHBIM YIIPABICHUEM

H 2201 Ucnonp3oBanus  6a3pl  mporpamMm IS
METAJJIOPEXKYIIEr0 000PYAOBAHUS C YUCIOBBIM IPOrPaMMHBIM
yIpaBJIEHUEM

H 2.2.03 Pa3paboTku ¥ BHEAPEHUS YIPABIAIONIUX MPOTPaMm
st 00paboOTKM  feTanedl Ha  MEeTauioo0padaThIBaIOLEM
o0opynoBaHUU

H 2.3.01 Peanu3anuu ynpapisiOIIMX MPOrpaMM Ha CTaHKax C
UIIY npuMeHeHUus TEXHOJIOTUYECKOW JOKYMEHTAUU IS
peanu3aluy yIpaBJSIONIMX IPOorpaMm

YmeTh Y 2.1.01 CocraBnsiTh yNpaBISIOIIME MPOrPaMMBbI IS
00pabOTKM THUIIOBBIX JIeTallel Ha MeTauioo0padaThIBarOIIeM
o0opymoBaHUU

VY 2.2.01 Hcnonb3oBarh MakeTbl MPUKIAIHBIX OpOrpamMM Jist
pa3paboTKH YIPaBISIIOMIUX IPOTpamMm;

VYV 2.2.02 Co3pmaBaTh M peJaKTHUPOBaTh Ha OCHOBE OOWLIETO
onucaHusi WH(OpPMALMOHHBIE 0a3bl, BXOAHBICE W BBIXOJHBIC
(bOopMBI, a TaKkKe 3JIEMEHTHI UHTEpPeiica.

Y 2.3.01 Peanu3oBbBaTh YNPAaBISIOIIME IPOTPAMMBbI JUIS
W3rOTOBJICHUS JICTAJICH;

VY 2.3.02 IToap30BaThCsl TEXHOJOTMYECKON JOKYMEHTAUMEH MPH




pa3palboTKe YNPaBJISIIOIIUX TPOTPaMM;

Y 2.3.03 KoppektupoBaTh yHpaBisOUIYyI0 M[POrpaMmy B
COOTBETCTBHH C Pe3yJIbTATOM 00pa0OTKU U

pacCUMTHIBATh  TEXHOJIOTMYECKHE  TapaMmeTpbl  Ipoliecca
M3TOTOBJICHHUSI JIETaJICH.

3HaTh 3 2.1.01 Metoauky pa3paOOTK{ YHPaABISIOMIUX MPOTPaAMM JIJist
00pabOTKM MPOCTHIX JCTANICH;
3 2.2.01 Cucremsbl rpadhuyecKoro MporpaMMUAPOBAHUS;
CTPYKTYpPY CUCTEMBI YIIPABIICHHS CTAHKA;
3 2.2.02 Meroauky pa3pa0OTKM M BHEAPEHUS YNPAaBIISIOMIMX
nporpaMm s oOpaOOTKM  M3TOTOBJISIEMBIX JAeTalled Ha
MeTaioo0padaThIBaOIEM OOOPY/IOBAHUHM, B TOM YHUCJE C
npumeHenueM CAD/CAM/CAE cucrew;
3 2.2.03 KomMnoHOBKAa, OCHOBHBIE Y3JIbl M TEXHUYECKHE
XapaKTePUCTUKHU MHOTOLIEIEBBIX CTaHKOB u
MeTaio00padaThIBAIOIINX LIEHTPOB;
3 2.2.04 DnemMeHThl IPOEKTUPOBAHHUS 3arOTOBOK;
3 2205 OCHOBHBIE ~ TEXHOJIOTUYECKHE  IMapaMeTpbl
MIPOU3BOJICTBA U METOAUKH MX PACUETa;
3 2.3.01 [TocnenoBaTeabHOCTD peanuzanuu
aBTOMATU3UPOBAHHBIX MPOTPaAMM;
3 2.3.02 Koasl u makpokomanabl ctoek YIIY B cOOTBETCTBUU C
MEKIyHApPOIHBIMU CTaHAAPTAMU;
MIPUBO/IbI C YUCIIOBBIM MPOTPAMMHBIM yIIPABICHUEM;
3 2.3.03 Texnonorust o00pabOTKH 3arOTOBKH;
OCHOBHBIE U BCIIOMOTraTeIbHbIE KOMIIOHEHTHI CTaHKa;
JIBIDKCHUST HMHCTPYMEHTa W CTOJa BO BCEX JIOMYCTHUMBIX
HaIpaBJICHUSIX;
3 2.3.04 DnemenTsl unTepdeiica, BXOAHBIE U BBIXOAHBIE (DOPMBI
1 nHGOPMAIIMOHHEBIE 0a3kbl.

1.4. PexoMeHayemMoe KOJHYECTBO 4YAacOB HA OCBOEHHE MPOrpaMMbl

npodeccuoHaIbLHOIr0 MOXYJIS:

O0bem 00pa3oBaTeNbHOM MPOrpaMMebl Beero 342 yac., B TOM YHCIIE:
Bo B3aumoseiictBum ¢ nipenogasatenem 318 yac.
CamocTtosiTenbHas padota 12 yac.

[IpomexyTouHas arrectanusl2yac.

VYuebHoit mpakTuku 144 yacos.

[Tpon3BOICTBEHHON PAKTUKK 72 4acoB.




2. PE3YJIBTATBI OCBOEHUA ITPO®ECCUOHAJIBHOI'O MO Y JIA

PesynbraTom ocBoeHHsI MpodheCCHOHATHLHOTO MOJYJIS SIBISETCS OBJIAJICHHUE
oOydJaronmuMucss BHIOM TPpodecCHOHATBHOW JesTenbHOCTH Pa3padoTka m
BHe/IPpeHHE YNPABJSKIINX NPOrpaMM M3roTOBJIEHHS JdeTajled MalIMH B
MAaIIMHOCTPOUTEJIbHOM NMPOU3BOACTBE, B TOM umnciie npodeccuonanbubiMu (I11K)
u o6mumu (OK) KoMneTeHIusIMU:

Kon HaunmeHoBaH#e 00X KOMITETEHITHA

OK O01. |BsiOupars  cnocoObl  pemieHuss  3amad  npodeccrHoHambHON
JESITETbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 02. | Hcnonb3oBaTh COBpPEMEHHbIE CpEACTBa IMOUCKAa, aHalh3a U

MHTEpIIpeTannu UHPOpMaIuu, U UHPOPMAIIMOHHBIE TEXHOJIOTHH IS
BBIIIOJIHEHHUSI 33724 TPOPECCUOHAIBHON AESITENbHOCTH

OK 03. | I[InanupoBaThb U peaM30BBIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO JEATEIBHOCTh B
npodeccuoHanbHON cdepe, HCIoJIb30BaTh 3HAaHMUS 1O (MHAHCOBOM
I'PaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIHSIX

OK 04. |DddexkTuBHO B3auMOACHCTBOBaTL U pabOTaTh B KOJUIGKTUBE W
KOMaHJIe
OK 05. | OcymiecTBiTh YCTHYHO W NHUCBMEHHYI0 KOMMYHHUKAIMIO Ha

rocyaapcteeHHoM s3bike  Poccuiickor ®Depepaunu ¢ yyeToOM
0COOEHHOCTEN COUMAIBLHOIO U KYJIBTYPHOIO KOHTEKCTa

OK 06. | IIposBiATH IrpaXk JaHCKO-IIATPUOTUYECKY IO IIO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE IOBEJACHUE HA OCHOBE TPAAULIMOHHBIX
POCCUNCKUX JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEW, B TOM YHUCIE C
Y4ETOM TapMOHHU3alMHA MEKHAIMOHAIBHBIX H  MEXKPEIUTHO3HBIX
OTHOUIEHUH, NPUMEHSTh CTAHIAPTHl AHTUKOPPYIIIMOHHOTO TOBEACHUS

OK 07. | ConeiicTBOBATH COXPAaHEHHUIO OKpYyXKarouen cpensl,
pecypcocOepekeHnto, MPUMEHSATh 3HAHWS 00 WM3MEHEHWW KIuMaTa,
MPUHITUIIEI OEPEKITUBOTO MPOU3BOJICTBA, 3PPEKTUBHO JCHCTBOBAThH B
YPE3BBIYANHBIX CUTYAIIHUIX

OK 08. | Ucnonw3oBarh cpeacTBa (PpU3HYECKOW KyJIbTYpbI JUJISl COXpaHEHUS M
YKpEIUIEHUS 3I0pOBbs B Ipolecce NpodhecCuOHATbHON 1eATeIbHOCTH
51 NOAICP/KAHUS HE00X0UMOr0 YPOBHS ¢bu3nueckoit
OJITOTOBJICHHOCTH

OK 09. | Ilonp3oBatbCs npodeccuoHaIbHON JTOKYMEHTAIEN Ha

TroCyJapCTBCHHOM M MHOCTPAHHOM A3bIKaX

I[IK 2.1. | Pa3zpabarpiBaTh  BpY4YHYH0  YyHOPAaBIAIONIME  NPOTPaMMbl IS
TEXHOJIOTUYECKOT0 000PYI0BAHHUSI

IIK 2.2. | PazpabareiBath ¢ momompio CAD/CAM cuctem  ympaBisionme
MIPOTPAMMBI JIJIsl TEXHOJIOTHYECKOTO 000PYI0BaHUS

[IK 2.3. | OcywmecTBisiTh  NPOBEPKY  pealu3allii U KOPPEKTHUPOBKHU
YIOPABJISIIONIMX IPOrpaMM Ha TEXHOJIOTHYECKOM 000pyA0BaHUHU




3. CTPYKTYPA U COAEP KAHUE NPO®ECCUOHAJIBHOI'O MO YJIAA
3.1 Crpykrypa npodeccuonajibHoro moayJas IIM.02 Pazpadorka u BHeApeHUe YIPABJISIOMIAX POrPaMM U3r0TOBJICHUS

AeTajiell MAIIMH B MAIIMHOCTPOUTEJIbHOM NPOU3BO/JICTBE
Kon HaumenoBanue Bcero O0Bem 06pa3oBaTenbHOI MPOrpaMMbl, OTBEIEHHBIN HA OCBOCHHE [TpakTuka
npogeccro pas3nenoB 4acoB MEXKJIUCITUTIIMHAPHOTO Kypca (KypcoB)
HAJIBHBIX npodeccroHaIbHOTO Bo B3aumoieiicTBUH ¢ IpernoiaBaTesemMm Camocrosite| IlarT VYuyebHas ITpousso
KOMIICTEHII MOy JIA Bceero, | Jlexunn B T.4. B T.4. KypcoBas JIbHAs IIPAKTHKA, JCTBEHHA
Wi 4acoB ngaboparopHbie | paboTa (mpoekt) | pabora, 4acoB s (1o
paboThI 1 9acoB 4acoB npodu
NpPaKTUYECKHUE 10
3aHATHS, YaCOB crienuan
BHOCTH)
1 2 3 4 5 6 7 8 9 10 11
OK 1-5,7,9 | MJIK 02.01 Pa3paboTka | 120 102 50 52 12 6 - -
[IK 2.1-2.3 | u BHeApeHue
YIPaBJISIOIIUX
porpamMm
U3TOTOBJICHUS IeTalei
MaIlliH B
MaIIMHOCTPOUTEILHOM
IIPOM3BOJICTBE
VI1.02.01 YuebHnas 144 144 -
MIPAKTHUKA
I1I1.02.01 72 - 72
[IpousBoacTBEHHAA
IIPAaKTHUKA
DK3amMeH 6
(kBaTM(hMKALIMOHHBIN )
Bcero: 342 102 50 52 - 12 6 144 72




3.2. TemaTn4yecKkuil IVIAaH U cojAep:xkaHue NpodeccHoHANBLHOr0 Moay/s Pa3pabdorka ¥ BHeapeHUHE YNPABJSIONIAX
NMPOrpaMM M3roTOBJIEHMS JIeTaJIell MAIIMH B MAIIUHOCTPOUTEIHLHOM MPOU3BO/ICTBE

HanmenoBanue pa3nenos u Oo0bem, akaa. u | Kog Kon
TeM PO(PEeCCHOHATEHOTO Copeprxanue yueOHOro Marepuana, / B Tom uncine B | 1K, H/Y/3
moayas (IIM), nabopaTopHble pabOThl U IPAKTUUECKUE 3AHITHS, CAMOCTOSITEbHAS bopme OK
MEKIUCIIMTUTMHAPHBIX y4yeOHast paboTa o0ydaronuxcs, KypcoBas padota (IIpoeKT) (eciii | MPaKTUYECKOM
kypcoB (MIK) IPEAYCMOTPEHBI) MOJATOTOBKH,
akan 9
1 2 3 4 5
MJIK 02.01 Pa3paboTka u BHeIpEeHUE YIPABISIONINX TPOTPaMM U3TOTOBIICHHUS JETANICH MAIlliH B 120
MalIMHOCTPOUTEIBHOM IPOU3BOJICTBE
Tema 1.1. OcHOBEI CopepxaHue 24
YUCJIOBOI'O IIPOrpaMMHOro | 1. ABTOMaTHYECKOE yIIpaBJICHUE METAJUIOPEKYLLIUM 4 IIK | H2.1.01
YIIPaBJICHUSA 000pYyJOBAaHUEM: OCHOBEI, 0COOCHHOCTH, IPEUMYIIIECTBA. 2.1 YV 1.1.01
2. OcoOEHHOCTH YCTPOHCTBA U KOHCTPYKIIUH OK |31.1.01
MeTauio00padaThIBaOIEro 000pyI0BaHUs C TPOTrPAMMHBIM 01
yIIpaBJICHUEM. OK | VYo0.01.01
08 30.01.01
CamocrosiTesibHAsA padoTa y4anmuxcs OK
3. ®yHKIMOHAIbHBIE cocTaBisronmMe (moacuctemor) UITY: 09 Y0 08.02
MOJCUCTEMBI YIIPaBJIEHUS, IPUBOJIOB, 0OPATHOU CBS3H, 30 08.03
(O YHKIIMOHUPOBAHHUE CHCTEMBI C IIPOIrPAMMHBIM YIIPaBICHHEM. 16 ¥0.09.01
CamMocrosiTeIbHas padoTa y4aluxcs 30.09.01

4. SI3p1ku A mporpaMMupoBaHusi 00padoTku: ISO 7 OUT U SI3bIK
G-KOJOB.
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[TpakTuueckoe 3ausatue Nel «Onucanue npuHIUNa padoThl CTaHKA

C MIPOrpaMMHBIM YIIPABJICHUEM MPU 00pabOTKE UBJIEITUSY. 2
[Ipaktuueckoe 3anatue Ne2«CocraBieHne MaTpuilbl (KOJUPOBKH) 5
COOTBETCTBHSI ABOMYHOT'O U AECATEPUUYHOTO KOJIOBY.
Tema 1.2. BBenenue B Conep:xanue 26
[IpOrpaMMUPOBAHUE 1.2Tansl MOArOTOBKY yHPABIISIIOLIEH MPOrpaMMBbl: aHAIU3 YepTekKa IIK | H2.1.02
00pabOTKH 3aTOTOBKH. JIeTaIu, BEIOOP 3arO0TOBKH, BEIOOP CTAHKA MO €r0 TEXHOJIOTHYECKUM 2.1 vV 2.1.02
BO3MOYKHOCTSIM, BEIOOP HHCTPYMEHTA U PEKUMOB PE3aHUs, BIOOP OK [32.1.02
CHUCTEMBbI KOOPJAUHAT JI€TAJIA U UCXOJHOU TOYKU MHCTPYMEHTA, 4 01
croco0a KperuieHus 3ar0TOBKM Ha CTAHKE, MPOCTAHOBKA OMOPHBIX OK | VYo01.04
TOYEK, IOCTPOEHUE U PACUET NEPEMENIEHUS] HHCTPYMEHTA, 09 30 01.04
KOJMPOBaHHe MH(POPMAIIMH, 3aMUCh HA MPOTPAMMOHOCHUTENb.
CamocrosiTesibHAsA padoTa y4aluxcs ¥0.01.02
2. IlpsimoyronbHas cucTeMa KOOpAUHAT, HAIMCAHUE TIPOCTON 2 30.01.02
yrpasisitoniei nporpaMmmbl. Co3ganue ynpasisitolieil IporpaMMbl ¥0.09.01
Ha MEPCOHATBLHOM KOMITBIOTEPE. 30.09.01
CamocrosiTesIbHAsA padoTa y4anuxcs
3. Ilepenaua yrpaBistoiei mporpaMmMsl Ha cTaHOK. [IpoBepka 10
YIpaBJsIONIed TporpaMMbl Ha cTaHKe. TexHruka 6€30MacHOCTU MPHU
SKCIUTyaTaluuu cTaHkoB ¢ YITY.
ITpaktuueckoe 3anstue Ne3 Hanucanue npoctoi ynpasisitoniein )
IporpamMMEl (IT0 BapHaHTaM)
[TpakTueckoe 3anstue Ne4 [TpoBepka yrpasistonieil mporpaMmbl )
Pa3IMYHBIMH CIIOCO0aMU
Tema 1.3 CraHouHas Copaep:kaHnue 18 IIK |H22.01
cucTeMa KOOpJIUHAT CamocrosiTe1bHas padoTa y4aluuxcs 14 2.2 H2.2.03
1. HyneBas Touka cTaHka W HampaBjeHMs nepeMmenieaui. Hynesas OK |VY22.0lI
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TOYKa IPOTrpaMMBbl 1 pabodas cHCTeMa KOOpAWHAT. 01 32.2.02
CamocrosiTeibHasA padoTa y4aluxcs OK | VYo0.01.02
2. KomrnieHcarus JyIMHBI HHCTPYMEHTA, a0COJIIOTHBIC U 09 30.01.02
OTHOCHUTEJIbHBIE KOOPAUHATHI. ¥0.09.01
IIpaktrueckoe 3ansatue NeS M3ydueHne cucremMbl KOOpAUHAT 5 30.09.01
TOKApHOT'O CTaHKa
IIpakTnueckoe 3ansaTre Ne6 3HAKOMCTBO C CUCTEMOM KOOPAUHAT 7
(bpe3epHOro cTaHka
Tema 1.4 Ctpykrypa Conepxkanue 40 IIK | H2.1.01
ynpasistonieit nporpaMMbl | 1. G- u M-kozasl. CTpyKTypa yrpasisroliei mporpaMmmbl. CJI0BO 12 2.1 V 2.1.01
JAHHBIX, aJIPeC U YUCJIIO. OK 32.1.01
CamocrosiTesibHAsA padoTa y4aluxcs 01
2. MonanbHble 1 HEMOJIalIbHbIE KOJibl. @OpMaT NporpaMMBbl CTPOKa OK
0€30IacHOCTH. 09
3. BaxxrocTs (hopmMaTUpOBaHMSI YIIPABISIONIECH TPOTPAMMBI.
IIpakTueckoe 3ansatue Ne7 M3ydeHne cucTeMbI KOOpAMHAT 28
TOKQpHOT'O CTaHKa
IIpakTnueckoe 3ansatue Ne§ M3yueHne cucTeMbI KOOpAUHAT
TOKQpHOT'O CTaHKa
Tema 1.5 ba3oBrie KOObI Coaep:kanue 40 [1IK H2.1.02
MIPOrpaMMHUPOBAHUS CamocTosiTesibHAsi padoTa yyaluuxcs 2.1 v 2.1.01
00paboTKH 1. IToaroroBuTenbHbie WM G-KOJbI: YCKOPEHHOE MEPEMEILICHUE OK 32.1.01
GO0, nuneitnas u kpyrosast unrepnoisiuun GO1, G02, GO3, koab1 01
HACTPOMKH M 00pabOTKU OTBEPCTHH. 28 OK
2. BcnomorarenbHble WM M-KOIbI: OCTAHOB BBINIOJIHEHUS 08
yrpasistonien nporpammsl MO0 u MO1, ynipaBineHnue BpanieHrueM OK
mmuaaens M03, M04, M05, yopasiieHre mogadyei cMa3o4Ho- 09
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oxJjaxaaromei xuakocta M07, M08, M09.

CamocrosiTeibHasA padoTa y4aluxcs
3. ABTOomMaTuueckas cMeHa nHctpyMeHTa M06. 3aBepiiieHue
nporpammbsl M30, MO2.

CamocrosiTeibHAsA padoTa y4aluxcs
[TpakTueckoe 3ansaTueNe9 «lIporpammupoBanue B G-kone
M3rOTOBJICHUS AeTIH «IIpoCcTOil KOHTYPY.

CamocrosiTeibHast padoTa y4Yalmxcs
IIpakTnueckoe 3ansaTneNel0 «IIporpammupoBanue B G-kojze
M3roToBieHus neran «Kapmany.

Tema 1.6 IlocTosHHabBIE
IIMKJIBI CTaHKA C
IPOrpaMMHBIM
yIpaBjeHuEeM

Coaep:xkanue

40

1.CtaHapTHBIN IIUKIJI CBEPJICHUS U IIUKJI CBEPJICHUS C BBIJCPIKKOM.

OTHOCUTENBHBIC KOOpAWHATEI B ITIOCTOAHHOM ITUKJIC

2.11uKJIBI IPEPHIBUCTOTO CBEPIICHUS, ITUKIIBI HAPE3AHUS PE3hOBbI,
LHUKJIbl pACTaYMBaHUSI.

CamocrosiTesIbHAsA padoTa y4anuxcs
3.IIpumepsl porpamMm Ha CBEpJECHUE, Pe3bOOHApE3aHUS U
pacTaurMBaHUsl OTBEPCTUN MPHU NOMOUIU ITOCTOSHHBIX I[UKJIOB.

16

CamocrosiTe1bHasA padoTa y4aluxcs
ITpaktuueckoe 3ansatue Nell «Hanucanue ynpasinsromeit
MIPOrPaMMBI C LIUKJIOM YepPHOBOM 00pabOTKM.

CamocrosiTeibHAsA padoTa y4aluxcs

[TpakTueckoe 3anstue Nel2 «Hanucanue ynpasistoniei
MPOrpaMMbl C KAHABOYHBIM LIUKJIOM, LIUKJIOM CBEPJICHUS, LINKJIOM
pE3LOBD).

14

[IK
2.3
OK 1
OK 5
OK 9

H2.3.01
¥ 2.3.01
¥ 2.3.02
32.3.02
32.3.03

Tema 1.7 MeToan!
MpOrpaMMUPOBaHUS

Copaep:kaHnue

42

CamMocrosiTe1bHas padoTa y4aluxcs
1. O6mas cxema pabotel ¢ CAD/CAM cucTtemoii: BUBI

20

IIK
23
OK'1

H2.3.01
¥ 2.3.01
32.3.01

13




Anroputm pabotel B CAM-cucteme.

MozaenupoBanus, ypoBHu CAM-cucrem, reoMmeTpusi U TPaeKTOPHS.

CamocTosiTesibHAasi padoTa y4aluxcs
2 IlstukoopaunatHoe gppesepoBanue u 3D-koppekius,
BBICOKOCKOpOCTHasi 00paboTka, TpedoBanusi K CAM-cucreme.

10

CamocrosiTeibHAsA padoTa y4auuxcs
[Ipaktrnueckoe 3anstue Nel3 «Hanncanue ynpasistomein
nporpaMmebl ¢ noMonbo MoayJist YITY B Komnacy.

CamocrosiTesibHast padoTa y4aluxcs
ITpaktrueckoe 3ansatue Nel4 «Hanucanue ynpaisrome
nporpaMmmsbl ¢ npuMeHeHueM CAM cHUCTEMBI».

OK 2
OK 5

Yo 01.04
3001.03
Y0 02.06
30 02.04
Y0 05.01
30 05.02

Y4yeOHas npakTuka pasaena 1

Buawbi pador

1.Peanuzanus pazpaboTaHHBIX YIPABISIIONIMX MporpaMM Ha dpesepHom ctanke ¢ UITY.
2.Peanuzanus pazpaboTaHHBIX YIPABISIONIMX IPOrpaMM Ha TokapHOM cTaHke ¢ YITY.
3.Peanu3anms pa3paboTaHHBIX YIPABISIONIMX MPOrPaMM Ha MHOTOIIENIEBbIX cTaHkax ¢ YIIY.

144

IIpou3BoacTBeHHAsl MpaKTHKA pa3aeia 1

Buabi pabor

1.Pa3paboTka TEXHOJIOTHYECKOTO MPOIECCa U3TOTOBICHUS W3NS U 0hOpMIICHNE
TEXHOJIOTUYECKUX MapIIPyTHBIX KapT U3rOTOBJICHUS JeTajlel Ha MEeTalI000pabaThIBAIOIIEM
000pyI0BaHUMU.

2.Pa3paboTtka ynpasisitonux nporpamMm Ha ctankax ¢ UITY ¢ npumenennem CAD/CAM cucrem.

3.03HakoMIIEHUE C aBTOMATU3UPOBAHHBIM pa00YMM MECTOM OllepaTopa v pean3aius
YIPaBJISIIONIEH NporpaMMbl Ha ctanke ¢ YITY.

72

Bcero

342
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4. YCJOBMSA PEAJIM3ALIMYA MTPOTPAMMBI IPO®ECCHOHAJIBLHOTO
MOJY.JISt

4.1. TpeOoBaHUSA K MUHMMAJIbHOMY MAaTePHAIbLHO-TEXHHYECKOMY 00ecreyeHUIo
OcHareHue ayIuTopuu 1Mo KommneTeHun «Pa3paboTka v BHEAPECHUE
YIOPaBISIONIMX MPOrPaMM U3TOTOBJIEHUS I€TAJIe MallliH B MAIIMHOCTPOUTEILHOM
MIPOU3BOJICTBEY:
" Paboune MecTa 00y4aromXCcsi(CTOL,CTYI)

KommbroTep (cucteMHbIi 0J10K)

[Tonkntouenue k JiokanbHoOU ceTul nternet3D-npunTtep
[IpoeKTop ¥ NPOEKIIMOHHBIN 3KpaH

Jlocka MarHUTHO-MapKepHas

HoyTtOyx

MmuorogynkunonansHoe ycrpoiictBo (MDY A3) [Inorrep
[IporpammHuoe obecrnieueHue:

KOMIIAC-3Dv22

MicrosoftOffice

[Ipu peanuzanuu MporpaMMbl MOTYT IPUMEHATHCSA JEKTPOHHOE OOydeHue u
JMCTaHLIMOHHBIE 00pa3oBarTeabHble TeXHOJoruu. [Ipn 00yueHnrn MHBAJIUIOB U JIUIL C
OTPaHMYEHHBIMH  BO3MOXHOCTSIMU  3/7I0POBbsSI ~ JJIEKTPOHHOE  OOydeHue U
JUCTAaHIMOHHBIE 00pa30BaTEIbHbIE TEXHOJOTMU IMPOTrPaMMOM MpEeAyCMATPUBAETCS
BO3MOKHOCTH MpUEMa-repeaadn nHGOpMaIuu B TOCTYITHBIX A1 HUX (popmax.

4.2. UudopmanuoHHoe odecrieueHne 00ydeHust
Ilepeuens PEKOMEHIYEMBIX y4eOHBIX W3JaHNM, HNurepHer-pecypcos,
JOTIOJIHUTEIIBHOM JINTEPATYPBI

OCHOBHBIE HCTOYHUKU:

1. bamna O. M. O6pabotka geraneit Ha ctankax ¢ UITY, 2021

2. bocun3zon M.A. W3roroBieHue AeTaleil Ha METAUIOPEKYUIUX CTaHKaX
Pa3IUYHOTO BUAA U TUMA (CBEPIUIIBHBIX, TOKAPHBIX, (PPE3EpHBIX, KOMUPOBAIHHBIX,
MITOHOYHBIX ¥ MITU(OBAIBHBIX), 3-€ U3, cTep. - 2019

3. bocunzon M.A. DnexTpoHHBIH yueOHO-MeToanueckuii komruieke DYMK.
PazpaboTka ymnpaBisiomMX MOPOrpaMM JJii CTAaHKOB C YHMCJIOBBIM IMPOrPAMMHBIM
YIIPaBICHUEM

4. Epmonaes B.B. DnektpoHHbIli yueOHO-MeToauueckuii komuieke DYMK.
[TporpammupoBanue UITY ayig aBTOMaTu3MpOBaHHOTO 000PYI0BAHUS

5. KomIiekT nmporpamMmMHO-y4eOHBIX MoJyjed mo komrmeTeHuu «TokapHbie
paboTtel Ha crtankax ¢ YIIYy», uzmarenbcTBO «Akamemus-Meauay, SJIEKTPOHHBIN
pecype, 2021.

6. Cypuna E.C. Pa3paboTka ympapistoniux mnporpamm uisi cuctemsl UITY,
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2020

7. YyebHoe mocoOure mo TOKapHON TEXHOJIOTHH JJig cTaHKoB ¢ UITY

8. YueOHoe mocobue mo ppe3epHoit TEXHOIOTHH 11 cTaHKoB ¢ UITY

9.UexmapeB A. A. MHWmxkeHepnas rpaduka: y4eOHHK JUIsI CPEITHETO
npodeccruonansHOTO O00Opa3zoBanus. - 13- u3n., ucnp. u gon. — M.: M3gaTenbcTBoO
IOpair, 2021.

10. Konomkuna 1.E. Unxenepnas rpapuka. CAD: yueOHUK U TPAKTUKYM IS
cpeanero npodeccuonanbHoro oopazoBanus / U. E. Konomkuna, B. A. Cenesnes.
—M..: U3parensctBo FOpaiit, 2021. — 220 c.

11. Kommiekt  mporpaMMHO-y4eOHBIX ~ MOJyJ€H MO  KOMIIETCHIIMHU
«AIUTUBHOE TPOU3BOACTBOY», HM3JATENBCTBO «AKaaeMmus-Mennua», >JIE€KTPOHHBIH
pecype, 2021.

JIOOTHUTENBHBIE HCTOYHHKU:

1. HomxukoB, B.II. TexHonornn HAYKOEMKHUX MAaIIMHOCTPOUTEIBHBIX
POU3BOJCTB [DNEeKTpOHHBIN pecype]| : yueb. mocobme / B.II. JlomkukoB. —
OnektpoH. nad. — Cankrt-IlerepOypr : Jlans, 2016. — 304 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/81559.

2. CoicoeB, C.K. Texnomnorus MammHOCTpoeHus. IIpoexkTupoBanue
TEXHOJIOTUYECKUX TMPOIECcCOB [DJEKTpoHHBIM pecypc] : yueb. mocodue / C.K.
Cricoes, A.C. Coicoes, B.A. JleBko. — DnekTpoH. gaH. — Cankrt-IletepOypr : Jlansb,
2016. — 352 ¢. — Pexxum goctyma: https://e.lanbook.com/book/71767.

3. Cypuna, H.B. CAIIP TexHOJOrMYEeCKHUX MPOIECCOB : yueOHOe Mmocooue
[DnekTpoHHBIN pecypce] : yueb. mocobue — DnexTpoH. gaH. — Mocksa : MUCHC,
2016. — 104 c. — Pexum gocrtyna: https://e.lanbook.com/book/93607.
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S. KOHTPOJIb n

OLIEHKA

PE3YJIBTATOB

OCBOEHUA

MPO®ECCCUOHAJILHOIO MOAYJSI (BUAA MPO®ECCUOHAJIBHOI
NESTEJBHOCTH)

Kon u HaumeHoBaHuE
npo¢eCCUOHATTBHBIX
1 001X
KOMIICTCHIIUM,
bopMHUpyEMBIX B
paMKax MOJyJs

Kpurepun onenkun

MeTtonabl OIIEHKH

IK 2.1.
PazpabaTriBaTh
BPYUHYIO
YIPABJISIOIIHEC
IPOTPaMMBI JTSI
TEXHOJIOTUYECKOTO
o0opynoBaHus

I1K 2.2.
PaspabareiBath ¢
TTOMOIIIHIO
CAD/CAM cucrem
YIPABJISIOIIHE
IPOTPAMMBI IS
TEXHOJIOTUYECKOTO
o0opynoBaHus

IIK 2.3.
Ocy1ecTBIsATh
IPOBEPKY
peanu3auuu u
KOPPEKTUPOBKHU
yIPaBJISIOMINX
porpaMm Ha
TEXHOJOTUYECKOM

Pa3pabarbiBaTh Bpy4YHYIO YIIPaBISIONINC
nporpaMMmbl Uit OOpabOTKU  TUITOBBIX
neTanei B MalTUHOCTPOUTEIIHLHOM
MPOU3BOJCTBE, a TakkKe COCTaBJIATh
BPYYHYIO W BHEAPATH  YIPABISIONIUE
MIPOTrpaMMBbl In:| 00paboTKH Ha
MeTallI000padaThIBAIOIIEM
000py1I0BaHUM.

PazpabateiBate ¢ momompbio CAD/CAM
CUCTEM U  BHEAPATh  YIPAaBISIOLIUE
nporpaMmbl  Juisi OOpabOTKU  TUITOBBIX
JneTanie M HCHONb30BaTh  IMAKEThI
NPUKIIAIHBIX TpOrpaMMm sl pa3padoTKu
KOHCTPYKTOPCKOM  JOKyMEHTallMu U
MPOEKTUPOBAHUS TEXHOJIOTUYECKHUX
IPOLIECCOB.
Brimonnsarts
paboroit

pacueTbl, CBSI3aHHBIE C
TEXHOJIOTMYECKOTO
o0opyoBaHus u KOPPEKTUPOBKY
YIIPaBJISIONIUX porpamMm Ha

TEXHOJIOTHYECKOM 000pYyI0BaHUHU.

YMeTh IPUMEHATh €CTECTBEHHOHAYYHbIE U
OOLIEMHKEHEPHBIC 3HAHMS IJIS1 PEILICHUS
po¢eCcCUOHAIBHBIX 3aa4.

3HaTh U IPUMEHATHh METObI
MaTEMaTUYECKOIr0 aHaIu3a U
MOZEIUPOBAHUS.

[IpumeHnsATh nHPOPMALIMOHHBIE
TEXHOJIOTUHU U NIPOIPAMMHBIE CPEACTBA IS

DKcIepTHOE
HaOJII0/ICHHE
BBITIOJTHEHUS
MPaKTUYECKUX
pabot

Ouenka
pe3yJIbTaToOB
BBITIOJTHEHUS
MPAKTUYECKOU
paboThI
TectupoBanue,
KOHTPOJIbHBIC
yIpaXKHEHUS,
CaMOCTOSITEIbHASI
pabora,
bpoHTATBHBIN
OTpocC, IKCIpecc-
ONpOC, MUCbMEHHBIN
orpoc.
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000py10BaHUHU

I1IK 2.4. Bueapsts u
COIIPOBOXAATh
uH(GOPMAIIMOHHbBIE
CUCTEMBI U CEPBUCHI
(mms uudpoBoit
SKOHOMHKH )

OK 01 BriOupatp
CIOCOOBI perIeHUs
3aja4
npodeccruoHaIbHON
IeSTeTbHOCTH
MPUMEHUTEIHHO

K pa3IMIHbIM
KOHTEKCTam

OK 02 Ucnonp3oBaTh
COBPEMCHHbBIC
CpeACTBa MOKUCKa,
aHanu3a

Y MHTEPIpeTalun
uH(popMaIm,

1 THGOPMAIIOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUSA 3a/1a4
npo¢eCCUOHAIBHOM
NEATENHPHOCTH

OK 04 D¢ dexTuBHO
B3aUMOJICICTBOBATH
u paboTarh B
KOJUICKTUBE U
KOMaH/Ie

penieHus npodeccuoHaIbHBIX 3aj1a4.
Brinonnenue padoT no ananuzy udpoBoi
uH(pOopMaIK ¥ BEIPAOOTKE PEIICHUIA.
AHanmM3upOBaTh 33/1a4y U BBIJCISTH €€
COCTAaBHBIC YACTH, ONIPEICIISITH ITAITBI
pEIIeHUS 3aa4H.

CtpyKkTypupoBaHue M0JIy4YaeMOH
uHdopmaluy,  BblIEJIEHUE  Haubojee
3HQUUMOTO0 B TIepeuyHe HHQPOpMaluu,
opopMmiieHnE pe3yJbTara MIOMCKA,
NPUMEHEHUE CPEeNICTBA MH(POPMAIIMOHHBIX
TEXHOJIOTUI VISt peuieHus

npo¢eCCHOHAILHBIX 3aj1a4.

Opranu3oBblBaTh ~ pabOTy  KOJUIEKTHBA
U KOMaHAbl U B3aUMOJECIICTBOBaTh C
KOJJIETaMH, PYKOBOJCTBOM, KIIMEHTAMH B
x0/1e TpoheCCUOHATTLHOM e TEIIbHOCTH.

YMeHue y4acTBOBaTh B Juajorax Ha
3HAKOMBIE OO0IMEe W TMPodecCHOHATbHBIC
TEMBbI; CTPOUTH MPOCTHIC BHICKA3BIBAHUS O
cebe W 0 cBoed mpodeccHoHANTbHON
JeSITEIbHOCTH, KpPaTKO OOOCHOBHIBATH U
OOBSICHATH CBOM JIEUCTBUSA (TEKyIIUE U
IUTAaHUpYEeMbIe). 3HAHHWE TPaBUI YTCHUS
TEKCTOB npodeccuoHanbHON
HaTpaBIEHHOCTH.
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OK 09 ITonn30Barbscs
npodecCUOHAIBHOM
JTIOKYMEHTaIUEH

Ha rocyJ1apCTBEHHOM
Y UHOCTPaHHOM
SI3BIKAaX
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6. ®OH/IbI OLUEHOYHBIX CPE/JICTB.

MJK 02.01 YopasJjsironiue nporpaMmsl JJisi 00pad0TKHU 3aroTOBOK Ha

MeTAJLI0OpeKyleM 000py10BaAHUHU

7 cemectp oOyuenus. Dopma KOHTPOIS — « IK3aMEH»

Bonpoce! qiist noarorosku k 3k3ameny o MJIK 02.01 Ynpasistomue nporpaMmsl

4.
5.

1St 00paOOTKH 3arOTOBOK Ha METAJLIOPEKYIIEM 000pYA0BAHUU

Knaccuduxanus cucrem ¢ UITY.
OcHoBHble TIOHATHS H omnpeneieHus. OcoOeHHOCTH 00paboTKK Ha

crtagkax ¢ YIlV.

6.
7.
8.
9

10.
1.
12.
13.
14.
15.
16.
17.
18.

CTaHKC.

19.

CTAaHKC.

20.

CTaHKax.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

[ToaroroBka nHoOpMaIUu A YIPABISIOUIUX POTPAMM.
OO0muii mepeyeHb TEXHOJIOTHYECKON JIOKYMEHTAITHH.
CnpaBouHasi JOKyMEHTalIHsI.

ComnpoBoauTenbHas TOKYMEHTAIUS.

OO0uue cBeeHust 0 cucTeMax KoopAauHaT cTaHkoB ¢ UITY.
Cucrema KOOpAMHAT JI€TAIN U CTAHKA.

Cucrema KOOpAMHAT UHCTPYMEHTA.

OO0mras MeToIMKa pacuéToB.

Pacyér koopauHaT OOPHBIX TOYEK ACTAJIH.

Pacuér onopHBIX TOYEK U SKBUIUCTAHTHI.

[Ipencrapienue TpaeKTOpun 00paOOTKH JIETAIIH.

Tunossie cxeMbl 00pabOTKH OTBEPCTUH Ha CBEPJIUILHOM CTaHKE.
TunoBsie cXembl KOHTypa JeTanu Mpu o0paboTKe Ha TOKAPHOM

TumoBble cCXeMbl KOHTypa JeTadu NpH 00paboTke Ha ¢pe3epHOM
TumoBble CXeMbI KOHTypa OOpaOOTKH JeTajeii Ha MHOIO IIEJICBBIX

CrtpyKTypa ynpaBisioniei IporpaMmsl u e€ popmar.

KoaupoBanue nnpopmarum.

3HauyeHHE MOATOTOBUTENbHBIX (PYHKLIUM.

3HaueHHUE BCIIOMOTaTeNIbHbIX (PYHKIUH.

JloTOTHUTENbHBIE CUMBOJIBI.

OO6m1ast cxeMa cocTaBJIeHUS YPABIAIOMIMX TPOTrPaMM.

dopMart KaJIpoB YIPaBIAIOLIEH TPOrPaMMBI.

3anucek cnoB B kaapax YII paznuunsix cucrem ¢ UITY.

OO01as MeTouKa NPOrpaMMUPOBAHNUS CBEPJIUIIbHBIX ONEPALIUH.
KoaupoBanue nadopmanuu st CBEpIHIbHBIX ONeparuii.
Peanu3zanus NOCTOSIHHBIX LIUKJIOB OOPa0OTKU CKBO3HBIX OTBEPCTHIA.
Peanuzanusi MOCTOSHHBIX IMKJIOB OOpPaOOTKM TIIyXMX OTBEPCTHH.

YrpoménHas METOAMKa NMPOrPAMMHUPOBAHMS CBEPIMIIBHBIX omnepanui. [Ipumepsr
IPOrPaMMUPOBAHUS CBEPJIUIIBHBIX OIIEPALIUH.
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33. IIporpammupoBanue oOpabOTKH Tel BpaIeHUS.

34.  KoaupoBanue u 3anuch YII aiist tokapHbix crankoB ¢ UITY.

35. CranpapTHbIE IPOTPaMMBbI JJIsI OOTOUYKH TEJ BPAIICHHSI.

36. Cxema 00pabOTKH KOHTYPOB, IJIOCKUX M OOBEMHBIX TOBEPXHOCTEH.
[TonroroBka YUIIY k pabote. Opranusanus padOThl ONEPATUBHONW CHUCTEMBI
YIPABJICHHUS.

37. Toaroroka YUIIY k pabore.

38.  Opranuszauus padoThl ONIEPATUBHON CUCTEMBI YIIPaBICHUS.

39. Ilnockoe u KoHTypHOE (dpe3epoBanue. IlocTpoeHue TpaeKTOpUn
neikeHus ppesnl. Koppekius nHCTpyMeHTa npu ppe3epoBaHUH.

40. TloctpoeHue TPa€KTOPUH JABMXKEHUS (PPE3BI.

41. Koppekmust HHCTpyMEHTa Mpu (Ppe3epoBaHUM.

42. BuyTpeHHee KOHTypHOe  (pe3epoBaHME TI0  SKBUAMCTAHTE.
[IporpamMmupoBaHue B MOJSIPHOM CUCTEME KOOPAWHAT.

43.  Cokpam€HHoe ONHUCaHUE KOHTYypa npu dbpesepoBaHum.
Ucnonp3oBanne moamporpamMMm mpu  ¢pesepoBanuu. I[lpumeps  dpe3epHbIX
orepanui.

Ornenka MHAMBUAYATBHBIX 00pa30BaTENbHBIX JOCTHKEHUN IO Pe3yJibTaTaM
TEKYIIETO KOHTPOJS MPOU3BOJIUTCS B COOTBETCTBHHM C YHHBEPCAIBHOW INKAION
(Tabmuma).

IMpouenr Ka4yecTBeHHas1 OLlEeHKA HHAMBUIYAJIbHbBIX
pe3yJbTATUBHOCTH | 00pa30BaTeJbHBIX JOCTHKEHHUI
(mpaBHJIBHBIX .
OTBETOR) 0as1 (oTMeTKa) | BepOaJbHBINA aHAJIOT
90 ~ 100 5 OTJIMYHO

80 + 89 4 XOPOIIIO

70 =79 3 YJIOBJICTBOPUTEIBHO
MeHee 70 2 HE YIOBJICTBOPUTEIBHO

Kputepuu ouenku:

- 90 = 100% (5 6amnoB) mpucBamBaeTcsi 00y4arIMEeMycsi, €CIM OH MOJTHOCTHIO
BBITIOJTHUJI KOHTPOJIBHYIO paboTy, Jajl MPaBUIILHBIE OTBETHI MPAKTUYECKU HA BCE
BOIIPOCHI;

- 80 + 89% (4 Gamma) mpucBaMBaeTCA O0ydYArOMIEMYCS, €CIH OH IMOJHOCTHIO
BBITIOTHUJI KOHTPOJBHYIO paboTy, Jan TpaBWIbHBIE OTBETHl HAa IOJOBUHY
BOITPOCOB;

- 70 = 79 % (3 6anna) mpucBauBaeTCsl O0ydYarolIeMycCs, €CJIM OH MOJHOCTBHIO
BBITIOTHUJI KOHTPOJBHYIO paboTy, dal TpaBUIbHBIC OTBETHI HAa OCHOBHBIE
BOITPOCHI;

- meHee 70% (2 Oayia) npucBanBaeTCs 00yJaroIIEMyCsl, €CJIM OH HE MOJHOCTHIO
BBITIOJIHAJT KOHTPOJIBHYIO paboTy, HE CMOT JaTh MpaBWIbHBIE OTBETHl Ha
HEKOTOPBIE BOIIPOCHI.
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Ha »rame mnpoMexyTOYHOW arTecTanuMu 10 MEAUAHE KavyeCTBEHHBIX OICHOK
WHIMBHUIYAJIBHBIX 00pa30BaTEIbHBIX JOCTHKEHUM SK3aMEHAIIMOHHONW KOMHCCHEH
OIpeIeNIsACTCS WHTErpajbHas OIICHKA OCBOCHHBIX 00yyarImMMuUCs
po(eCcCHOHANBHBIX U 00X KOMIETEHITUN KaK pe3yJIbTaTOB YCBOCHUS YUCOHOU
JTUCITUIIINHEI.
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AJIATITAIIASE  PABOYEl TNPOTPAMMBI IS JIMI] C
OrPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbSI (OB3)

ApantupoBaHHasi IporpaMmma pa3padaTbIBacTCs IPU HAIUYUH 3asIBJICHUS CO
CTOpPOHBI  OOyuwaromierocss  (poauTeneid, 3aKOHHBIX  MpPEACTaBUTENEH) U
MEIUIMHCKHUX MOKa3aHUW (PEKOMEHIalUAMU TICUXO0JI0T0-MEANKO-T1€1arornyecKon
KoMuccuun). [lns uHBaNMIOB ajanTUpOBaHHAs o0Opa3oBarTelibHas Mporpamma
pa3pabaThiBaeTcsi B COOTBETCTBUM C  HMHAUBUAYAJIBHOHM  IPOrpamMMmoi
peaduIuTaluH.
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