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1. IHACHHOPT ITPOI'PAMMBI ITPOPECCHOHAJIBHOI'O MOAY JIAA

Pa3pa60TKa U BHCAPCHUC YIIPABJIAIOIIUX ITPOTPaMM HU3TOTOBJICHU A I[CTEU'ICﬁ MallliH B
MalIMHOCTPOUTCIbHOM IIPOU3BOJACTBE

1.1. O6aacTh NpUMeHeHNsI P OrpPaMMbl

[Iporpamma  mpodeccHOHaIbHOrO  MOAYJS  SIBJISIETCA  4YacTbl0  OCHOBHOM
npodeccuoHanbHON 00pa3zoBaTeNbHOU Mporpammel no crnenuaibuocty CI1IO 15.02.16
TexHonorust MarmHOCTPOCHUST 6a30BOM MOATOTOBKH.

1.2. MecTto AUCHMIUIMHBI B CTPYKType OCHOBHOIl TmpodeccuoHaJIbHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI:

HucuuniuHa BxoauT B mpodeccuoHanbHbll yueOHbl mukin [TICC3 no
cnenunanbHocTU 15.02.16 TexHonorus MamHOCTPOEHUS.

1.3. Hesaun 1 3ap0a4u 1po¢ecCUOHATILHOI0 MOIYJIsl — TPeOOBAHHUA K pe3yJibTaTaM
OCBOEHMHS TUCHUNINH NPodecCHOHATBHOI 0 MOTYJIA:
B pe3ynbpraTe ocBoeHUs npodeccrnoHaIbHOTO MOYJISl 00 yJaroIUNACs JOKEH:

Bnanets H 2.1.01 Pa3paboTku 1 BHEAPEHUS YIPABISIONIUX MPOrpamMMm
HaBbIKAMU JUIS1 00paboTKH THTIOBBIX neranemn Ha
MeTaI000padaThiBaroieM 000py10BaHUI

H 2.1.02 Tlpumenenuss 11a0JOHOB THUIIOBBIX 3JEMEHTOB
U3rOTOBJISIEMBIX ~ J€Tajed i CTAHKOB C  YHCJIOBBIM
MPOrpaMMHBIM YITPaBIICHUEM

H 2.2.01 Hcnonp3oBanus 0a3pl  TporpamMm IS
METAJUIOPEKYIIEro 000PYyIOBaHUSI C YHUCJIOBBIM MPOTPaMMHBIM
yIpaBJeHUEM

H 2.2.03 Pa3paGoTku ¥ BHEIPEHUS YHPABIAIONIMX MPOTPaMM
st o0paboTKM  JeTajeil Ha  MeTauiooOpadaThiBaroleM
000py10BaHUH

H 2.3.01 Peanmuzauuu ynpapiiomux MporpaMM Ha CTaHKax C
UITY npuMeHEeHus TEXHOJOTMYECKOM HOKYMEHTAUUW IS
peain3aliy YIpaBJSIIOIIUX TPOrpaMm

YMmern YV  2.1.01 CocraBiaATh yOpaBIAIONIME OPOrpPaMMbl IS
00pabOTKM THUMOBBIX JETalel Ha MeTaoo0padaThIBaIOIIEM
000py10BaHUH

YV 2.2.01 Hcnosnp30BaTh MAKEThl NPUKIAAHBIX MPOrPaMM JIs
pa3paboTKH YIPaBISIONIUX MPOrPaMM;

Y 2.2.02 CoznmaBaTh M peAaKTUpPOBATh HAa OCHOBE OOIIETO
onucaHuss HUHQPOPMAIIMOHHBIE 0a3bl, BXOJHBIE M BBIXOJIHBIC
dbopMBI, a TaKkKe dIIeMEHTHI HHTepderica.

YV 23.01 Peanu3oBbIBaTh YIPaBISAIONIME MPOrpaMMbl JIs
W3rOTOBJICHUS JeTajeH;

VY 2.3.02 Tlonb30BaThCsl TEXHOJIOTMYECKOW JTOKYMEHTALMEN NpH
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pa3paboTKe yIpaBJsIOIIUX TPOrPaMM;

Y 2.3.03 KoppektupoBaTb yHOpasJSIOMIYIO IPOrpaMmy B
COOTBETCTBUHU C PE3yJIbTATOM 00PabOTKH U

paccuUMTHIBaTh  TEXHOJIOTMUECKME  IapaMeTpel  Ipouecca
W3TOTOBJIEHUS JIETAJIEH.

3HaTh 3 2.1.01 Meroauky pa3pabOTKH YHPaBIAIOMIMX TPOrpaMM JUIs
00pabOTKH MPOCTHIX JCTAJICH;
3 2.2.01 Cucremsl rpaduyecKoro mporpaMMHUpPOBaHUS;
CTPYKTYPY CUCTEMBI YIIPABICHHS CTaHKA;
3 2.2.02 Meroauky pa3paOOTKM U BHEIPEHUS YIPABIISIIOIIUX
mporpaMM JiIi  00paOOTKM HM3rOTOBIIIEMBIX JeTallied  Ha
MeTaioo0padaTpIiBalolieM OOOPYJOBAaHUM, B TOM YHCIE C
npumeHeHueM CAD/CAM/CAE cucrewm;
3 2.2.03 KoOMIOHOBKAa, OCHOBHBIC VY3JIbI M TEXHUYECKHUE
XapaKTEePUCTUKH MHOTOLIETEBbIX CTaHKOB u
MeTat000pabaThIBAIOIINX IIEHTPOB;
3 2.2.04 DnemMeHThl IPOEKTUPOBAHUS 3arOTOBOK;
3 22.05 OCHOBHBIE  TEXHOJIOTHUECKHE  IapaMeTphI
IPOM3BOJICTBA U METOJUKU UX pacuéra;
3 2.3.01 ITocnemoBaTeIbLHOCTD peanu3annumu
aBTOMATH3UPOBAHHBIX IIPOTPAMM;
3 2.3.02 Kozael u makpokoManasl ctoek UIIY B coorBeTcTBHM €
MEXIYHAPOTHBIMU CTaHAapTaMU;
MIPUBO/IBI C YHUCIIOBBIM ITPOTPAMMHBIM YIIPaBICHUEM;
3 2.3.03 Texnomorust 00pabOTKH 3arOTOBKU;
OCHOBHBIE M BCIIOMOTaTEIbHbIE KOMIIOHEHTHI CTAHKA,;
JMBIDKEHUS WMHCTPYMEHTa M CTOJla BO BCEX JOIMYCTUMBIX
HAIPABJICHUSIX;
3 2.3.04 Dnementsl nHTEpdEiica, BXOIHBIE U BBIXOIHbBIE (DOPMBI
1 UH(OPMAaIIOHHbIE 0OA3BI.

1.4. PexoMenayemoe KOJIMYECTBO YaCOB Ha OCBOEHHME INPOrpaMMbI

npodeccuoOHATBLHOI 0 MOIYJIS:

O6bem oOpazoBaTeIbHON MporpaMmsbl Becero 342 vac., B TOM YHCIIE:
Bo B3auMmopelicTBun ¢ nmpenogasarenaeM 322 yac.
CamocrosrenbHas padbora 14 yac.

IIpomexxyTrounas arrectanus 12 ygac.

VYyebHoii npakTuku 144 gacos.

[Ipon3BOICTBEHHOM MTPAKTUKU 72 4acoOB.




2. PE3YJIBTATBI OCBOEHUSA ITPOPECCHUOHAJIBHOI'O MO Y JIAA

Pe3ynbraroMm ocBOeHMsSI MPOPECCHOHAIBHOTO MOIYJI SBISETCS OBIIAJCHHE
oOyyarouMMucs BUAOM IHpodeccuoHalbHOM  JestenbHOocTH  Pa3paborka m
BHEJpEeHUEe YNPABJSKIIMX IPOrpaMM H3rOTOBJIEHUS JAeTajleli MAallMH B
MALIMHOCTPOUTEJIbHOM NMPOU3BOACTBE, B TOM yuciie npopeccuoHanbHbiMu (11K)
u ooumu (OK) koMneTeHuusIMu:

Kon HanmenoBanue oOnMx KOMIIETEHIIUN

OK 01. | BsiOupars  cnocoObl  pemieHuss — 3amad  HpodeccuoHaIbHOM
JESTEIHbHOCTH MTPUMEHUTENHHO K PA3TUIHBIM KOHTEKCTaM

OK 02. | Ucnionp30BaTh COBpPEMEHHBIE CPEACTBA IOWCKA, aHaiu3a W

UHTEpHpeTanuu uHGopMal, U UHOOPMAIIMOHHBIE TEXHOJIOTUU ISt
BBINOJHEHHUS 33]1a4 PO eCCHOHANBHOMN 1eATEIbHOCTH

OK 03. | IInanupoBaTh U peaqn30BBIBATH COOCTBEHHOE MPOQPECCHOHATIHHOE U
JUYHOCTHOE pa3BUTHE, TNPEANPUHUMATEIBCKYIO JIESTEIbHOCTh B
npodeccroHaIbHONM cdepe, UCIOIb30BaTh 3HAHUS IO (UHAHCOBOW
I'PAaMOTHOCTH B PAa3JINYHBIX )KH3HCHHBIX CUTYaIUSIX

OK 04. | DddexTuBHO B3aMMOICUCTBOBATh W pPadOTaTh B KOJUICKTHBE W
KOMaHJe
OK 05. | OcymecTBiATh YCTHYHO ¥ NUCBMEHHYKO KOMMYHHKAallMIO Ha

rOCYJapCTBEHHOM  si3blke  Poccuiickon ®exepany ¢ y4ETOM
0COOEHHOCTEN COLIMATIBHOIO U KYJIBTYPHOTO KOHTEKCTA

OK 06. | [IposBiATH IrpakJaHCKO-NIaTPUOTUYECKYIO IIO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE ITOBEICHHUE HA OCHOBE TPAJAULMOHHBIX
POCCHMCKHX JIYXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHU3ALMU MEKHAUMOHAIBHBIX W  MEXKPEIUTHO3HBIX
OTHOILLIEHUW, MPUMEHATH CTAHAAPTHI AaHTUKOPPYIIIMOHHOT'O TOBEICHUS

OK 07. | ConeiicTBOBaTh COXpPaHEHHIO OKpYyKarouien Cpepbl,
pecypcocOepeKeHnto, MPUMEHITh 3HaHWS 00 WM3MEHEHUM KJMMaTa,
MPUHLIUIIB OEPEeXXIMBOTO MPOU3BOACTBA, F((HEKTUBHO JCHCTBOBATH B
YpEe3BbIYANHBIX CUTYAIUIX

OK 08. | Ucnonb3oBaTh cpeactBa (pU3MYECKOM KyIbTYpHI JJISI COXPAHEHUS U
YVKPEIUICHHS 3[I0pOBbs B Ipoliecce Mpo(ecCHoHaNbHON AesTENbHOCTU
u MOAACP>KaHUS HE00XOAUMOTr0O YpOBHSI buszngeckon
MOJITOTOBJIEHHOCTH

OK 09. | ITonws3oBaTbes npodeccuoHaIbHOM JOKYMEHTALNEN Ha

rocygiapCTBECHHOM M MHOCTPAHHOM S3bIKaX

[IK 2.1. | PazpaGarbiBaTh  BPYYHYIO  YIOPABIIONIME  OPOrpaMMbl IS
TEXHOJIOTHYECKOT0 000py10BaHUS

IIK 2.2. | PazpabateiBath ¢ momombio CAD/CAM cucteM yopaBisSrOIIUe
MIPOrpaMMBI JJIsl TEXHOJIOTHYECKOT'0 000pYI0BaHMS

I[IK 2.3. | OcywmiecTBisiTh ~ MOPOBEPKY  peaau3allid U KOPPEKTUPOBKHU
VIIPABJIIOIIMX MTPOrpaMM Ha TEXHOJIOTHYECKOM 000pY/TOBAHHH




3. CTPYKTYPA U COAEP KAHUE TIPO®PECCUOHAJIBHOI'O MOAYJIsAA
3.1 Crpykrypa npodeccuonanbaoro moay.asi IIM.02 Pazpadorka u BHegpeHHe YIPABJISIOUIMX POrPaMM M3 0TOBJICHUS

HeTaJleﬁ MalllMH B MAIIHHOCTPOUTECJIbHOM IIPOU3BOJACTBE
Kon HaumenoBanue Bcero O0bem 00pa3oBaTEeNbHOM MPOrPAMMBI, OTBEICHHBII Ha OCBOCHHE IIpakTuka
npodeccuo paszennon 4acoB MEXIUCIHUIIIIMHAPHOT 0 Kypca (KypcoB)
HaJIbHBIX npodeccuoHaIBEHOTO Bo B3anmoneiicTBrH C MPENo1aBaTeaeM Camocrosite| Ilatr YuaeOHas [Ipousso
KOMIICTCHII MOAYJIA Bceero, | Jlekmun B T.4. B T.4. KypcoBas JbHas NpaKTHKa, JICTBEHHA
i 4acoB nabopaTopHble | paboTa (mpoekT) | padorTa, 4acoB 1 (1o
paboTHI 1 4acoB 4acoB npodu
IPAKTUYECKHUE 10
3aHATHS, YaCOB cnenuan
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 - -
IIK 2.1-2.3 | u BHEeApEHUE
YIOPABIISIFOIIMX
porpaMm
W3TOTOBJICHHUS JIeTanei
MaIiiH B
MaIIMHOCTPOUTETbHOM
MIPOU3BOJICTBE
VI1.02.01 YueOHnas 144 144 -
MIPaKTHKA
I111.02.01 72 - 72
[IpousBoncrBeHHas
MIPAKTHKA
DK3aMeH 6
(xBanmu(UKAITMOHHBIN)
Bcero: 342 102 50 52 - 12 6 144 72




3.2. TemaTnueckuii IUIaH M coAep:KaHHe NPOPecCHOHAIBHOro moayias Pa3spa0orka u BHeapeHHe YNPaBJIAKIINX
MPOrpaMM M3roTOBJICHUS JeTajleH MAIIMH B MAIIMHOCTPOUTEILHOM IIPOU3BOACTBE

HanmenoBanue paznenos u O0Omewm, akan. u | Kopg Kon
TeM TMpodeccuoHaIbLHOTO Conepxanue yueOHOTO MaTepuarna, /Btomuucne B | 11K, | H/Y/3
moayns (I1IM), nabopatopHbie pabOThl U MPAKTUYECKUE 3aHATUSI, CAMOCTOSITEIbHAS dbopme OK
MEXIUCIUTIUTMHAPHBIX ydeOHas paboTa 00yJaromuxcs, KypcoBasi padota (MpoekT) (eciu | MpaKTHIYECKOM
kypcoB (MJIK) MPEAYyCMOTPEHBI) MOJArOTOBKH,
akajn 9
1 2 3 4 5
M/IK 02.01 Pa3zpaboTka 1 BHEApEHHUE YIPABIIAIONIUX IIPOrpaMM HU3TOTOBJICHHS JeTale MallluH B 120
MaIlIMHOCTPOUTEIILHOM MPOU3BOJICTBE
Tema 1.1. OcHOBBI Conepxanue 24
YHCJIOBOI'O IIPOrPaAMMHOI0 I. ABTOMaTHYECKOE yIIpaBJICHUE METAJUIOPEKYIIUM 4 K | H2.1.01
yIpaBJICHUS 000pY/IOBaHHEM: OCHOBBI, 0COOCHHOCTH, MMPEUMYIIECTBA. 2.1 YV 1.1.01
2. OcoOeHHOCTH YCTPONCTBA U KOHCTPYKITUU OK [31.1.01
MeTato00padbaThIBAOIIETO 00OPYAOBAHUS C TIPOTPAMMHBIM 01
yIIpaBJICHUEM. OK | VYo0.01.01
08 30.01.01
CamocrosiTesibHasi padoTa y4aluxcs OK
3. dyHKIMOHANIBHBIE cocTaBistomue (rmoacucremsl) YITY: 09 Vo 08.02
MOJICUCTEMBI YIIPABJICHUS, IPUBOJOB, OOPATHOM CBSI3H, 30 08.03
(hYHKITMOHUPOBAHUE CHCTEMBI C MPOTPAMMHBIM YIIPABJICHUEM. 16 ¥0.09.01
CamocrosiTesqibHAsI pa0d0Ta y4aluxcs 30.09.01

4. S3pIku st mporpamMupoBanust 00padotku: ISO 7 OUT uiM sS3BIK
G-K0o0B.
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[Tpaktuueckoe 3ansatue Nel «Onucanue npuHIKIA pabOThl CTaHKA C

IPOrpaMMHBIM YIIPABJICHUEM NPU 00PaOOTKE U3JIETHSI. 2
[Ipaktuueckoe 3anstue Ne2«CoctaBieHue MaTpuilbl (KOIUPOBKH) )
COOTBETCTBHUS IBOMYHOTO U JIECATEPUUHOTO KOJIOBY.
Tema 1.2. BBenenue B Conepikanue 26
[IpOrpaMMHUPOBAHUE 1.OTansl MOArOTOBKM YIPABIAOLIEH TPOrPaMMBI: aHAJIN3 YEPTExKa I[IK | H2.1.02
00pabOTKH 3arOTOBKH. JeTaJH, BEIOOP 3arOTOBKH, BBIOOP CTaHKA MO €r0 TEXHOJIOTHUYECKUM 2.1 v 2.1.02
BO3MO>KHOCTSIM, BBIOOP MHCTPYMEHTA U PEKUMOB PE3aHHsl, BHIOOP OK |32.1.02
CUCTEMBI KOOPIMHAT JAETAIA U UCXOAHOW TOYKH MHCTPYMEHTA, 4 01
croco0a KperuieH!sl 3ar0TOBKHM Ha CTAHKE, MPOCTAHOBKA OMOPHBIX OK |VYo01.04
TOYEK, ITIOCTPOCHUE U PaCUET MEPEMEILCHUS HUHCTPYMEHTA, 09 30 01.04
KOAMPOBaHKUE MH(OPMALIMH, 3aIIUCh HA IPOTPAMMOHOCUTENb.
CamocrosiTesqibHAsI pa0d0Ta y4aluxcs ¥0.01.02
2. IIpssmoyronbHas cucTeMa KOOPAWHAT, HAITMCAHUE IPOCTON 2 30.01.02
yrpasJisitonieil mporpammMbl. Co3aaHue yrpapisiomed NporpaMMbl ¥0.09.01
Ha MMEPCOHAIIbHOM KOMIIBIOTEPE. 30.09.01
CamocrosiTeqibHasi pa0d0Ta y4yanuxcs
3. Ilepenava ynpaBidrolie mporpaMMbl Ha cTaHoK. [IpoBepka 10
VITIPABJISIONICH MpOrpaMMbl Ha CTaHKe. TexHruKa 6€30MacHOCTH TIPH
JKCIUTyaTaluu cTaHkoB ¢ YITY.
ITpakTrueckoe 3anstre Ne3d Hanucanue npocToil ynpaBJistoien ’
IporpaMmsl (II0 BapUaHTaM)
[IpakTnueckoe 3ansatre Ne4 [IpoBepka ynpaBisironieil mporpaMmbl )
pa3IMYHBIMU CIIOCO0aAMU
Tewma 1.3 CranouHas Coneprxkanue 18 I[IK | H2.2.01
CHCTEMa KOOPJAHHAT CamocrodTenbHas padora yyamuxcs 14 22 | H2.2.03
1. HyneBast Touka cTaHka 1 HampaBjieHUs niepeMenennii. HyneBas OK |V¥2201
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TOYKa IPOrpaMMBbl U pabodasi cucTeMa KOOPJIUHAT. 01 32.2.02
CamocrosiTeqibHas padoTa ydyammuxcs OK | V0.01.02
2. KomnieHcanusi JJIMHBI THCTPYMEHTA, a0COJIIOTHBIE U 09 30.01.02
OTHOCHTEJIbHBIE KOOPAMHATHI. ¥0.09.01
[IpakTnueckoe 3ansatue NeS M3ydeHne cucreMbl KOOpAUHAT ) 30.09.01
TOKApHOI'0 CTaHKa
ITpakTrueckoe 3ansiTre Ne6 3HaKOMCTBO C CUCTEMOW KOOPAUHAT )
(bpe3epHOro cTaHka
Tema 1.4 Crpykrypa Coaep:xanue 40 I[IK |H2.1.01
ynpasiigroniei nporpaMmMsl | 1. G- u M-koasl. CtpykTypa ynpasisitonieil nporpaMmsl. CiioBo 12 2.1 V 2.1.01
JTAHHBIX, aJIpeC U YUCJIO. OK 32.1.01
CamocrosiTeqibHAsi pa0d0Ta y4anuxcs 01
2. MopanbHbIE U HEMOJAJbHBIE KOABI. POpMaT IMPOrpaMMBbl CTPOKA OK
0€30MacCHOCTH. 09
3. BaxxHocth popmMaTUpOBaHUS YIPABISIIONIEH TPOrPaMMBbI.
IIpaxkTnueckoe 3ansatue Ne7 M3ydeHue cuctemMbl KOOpAUHAT 28
TOKApHOT'0 CTaHKa
[Tpaktrueckoe 3anstue Ne8 M3ydeHne cucteMbl KOOPUHAT
TOKApHOT'0 CTaHKa
Tewma 1.5 ba3oBble KOJBI Coaep:xanue 40 I[IK |H2.1.02
pOrpaMMHPOBAHUS CamocrosiTesqibHasi padoTa y4yanuxcs 2.1 vV 2.1.01
00paboTKu 1. IloaroroButenbHbie WM G-KOMBI: YCKOPEHHOE MEPEMEILICHUE OK 32.1.01
GO0, nuneiinas u kpyrosas unrepnosanuu GO1, G02, G03, ko 01
HaCTPOMKU U 00pabOTKU OTBEPCTHUH. 28 OK
2. BcmomorarenpHbIe M1 M-KOZIBI: OCTAHOB BBIITOJTHCHUS 08
yrnpasistomieit nporpamMsl MO0 u MO1, yripaBiieHre BpaleHuem OK
mmmaaenss M03, M04, M05, ynpasiieHue mojgadeii cMa3ouqHo - 09
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oxnaxaaronieit xugkoctu M07, M08, M09.

CamocrosiTeqibHast pad0Ta y4yaluuxcs
3. ABromaruueckasi cMeHa nHcTpyMeHTa M06. 3aBepiieHue
nporpammsl M30, MO2.

CamocrosiTeqibHasi pad0Ta y4aluxcs
[Tpaktrueckoe 3ansaTueN9 «IIporpammupoBanue B G-kojie
M3roTOBJICHUA AeTanu «IIpocToit KOHTYp».

CamocrosiTeibHas padoTa yqyammuxcs
ITpaktnueckoe 3ansatueNel 0 «IIporpammupoBanue B G-kozae
M3roToBJieHUs aetanu «Kapmany.

Tema 1.6 IlocTossHHBIE
LIMKJIBI CTaHKa C
MIPOrpaMMHBIM
yIpaBJeHUEM

Conepixanue

40

1.CTangapTHBIN HUKJII CBEPJICHUS U LUK CBEPJICHHSI C BBIAEPIKKOM.

OTHOCHUTENIbHBIC KOOPAWHATHLI B ITIOCTOSHHOM ITHUKIIC

2.HI/IKJ'II>I IIPCPBIBUCTOIO CBCPJICHUA, HUKIIbI HAPC3aHUA p€31>6BI,
IMUKIJIBI PaCTa4YUBAHUSI.

CamocrosiTesibHas padoTa y4aluxcs
3.Ilpumepsl IporpaMm Ha CBEpJICHUE, Pe3b0OHApe3aHus U
pacTauyMBaHMs OTBEPCTUM MPU MTOMOIIN MOCTOSIHHBIX IUKJIOB.

16

CamocrosiTeqibHAsA pad0Ta y4anuxcs
[TpakTnueckoe 3ansitue Nel 1 «Hanucanue ynpasmsironen
POrpaMMBbI C IIUKIIOM YEPHOBOU 00pabOTKMY.

CamocrosiTeibHas padoTa ydyammuxcs

[IpakTnueckoe 3ansatue Nel2 «Hanucanue ynpapistonien
MIpOrpaMMBbl ¢ KAHABOYHBIM LIUKJIOM, LIMKJIOM CBEPJICHUS, IUKJIOM
pe3bOBDY.

14

2.3

OK 1
OK5
OK9

H2.3.01
¥ 2.3.01
¥ 2.3.02
32.3.02
32.3.03

Tema 1.7 MeToan!
MIPOrpaMMHUPOBAHUS

Conep:xanue

42

CamocrosiTeqibHasi pad0Ta y4yaluxcs
1. O6mas cxema pabotel ¢ CAD/CAM cuctemoii: BUibI

20

2.3
OK 1

H2.3.01
¥ 23.01
32.3.01

13




Anroputm pabotel B CAM-cucreme.

MozaenupoBanus, ypoBHu CAM-cucreM, reoMeTpusi U TPACKTOPHS.

CamocrosiTeqibHAsI pa0d0Ta y4aluxcs
2 IlatukoopanHaTtHoe (pezepoBanue u 3 D-koppekius,
BBICOKOCKOpPOCTHasi 00paboTka, TpedoBanusi Kk CAM-cucrteme.

10

CamocrosiTesqibHAsE pad0Ta y4anuxcs
[Tpaktrnueckoe 3ansitue Nel3 «Hanucanue ynpasistoen
nporpaMmsl ¢ nomoiibo moayisa UITY B Kommacy.

CamocrosiTesibHasi padoTa y4aluxcs
[Tpaktuueckoe 3anstue Nel4 «Hanucanue ynpasistoiieit
nporpaMmbl ¢ ipumeHeHueM CAM cucreMby.

OK 2
OK 5

Y0 01.04
3001.03
Y0 02.06
30 02.04
Y0 05.01
30 05.02

Y4yeOHas npakTuka pasaeda 1

Buabi pador

1.Peanuzanus pazpabOTaHHBIX YIPABISIOMIMX MporpaMm Ha ppesepHom ctanke ¢ UITY.
2.Peanuzanus pa3paO0OTaHHBIX YIPABISIONIMX TPOrpaMM Ha TOKapHOM cTanke ¢ YITY.
3.Peanuzanus pa3pabOTaHHBIX YIPABISIOMIMX MPOrpaMM Ha MHOTOIIEJIeBBIX cTaHkax ¢ UITY.

144

IIpousBoacTBeHHasi NPpaKTUKA pa3jaesa 1

Buabl pador

1.Pa3paboTka TeXHOJIOrMUECKOro mporecca U3roTOBIECHUS U3/eNus U opopMIIeHIE
TEXHOJIOTMYECKUX MAPIIPYTHBIX KapT U3TOTOBJICHUS JeTajleil Ha MEeTaII000pabaThIBaIOIIeM
00OpyIOBaHUH.

2.Pa3paboTka ynpasisroniux nporpamm Ha ctankax ¢ UITY ¢ npumeneanem CAD/CAM cucrem.
3.0O3HaKOMJICHHE C ABTOMATU3UPOBAHHBIM PA00OYMM MECTOM OllepaTopa U peaar3aius
YIPABJIAOIIEN nporpaMMbl Ha ctadke ¢ YITY.

72

Bcero

342
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4. YCJOBUS PEAJIU3ALIUUA MTPOTPAMMBI IPO®ECCUOHAJLHOIO
MOV

4.1. TpeOoBaHUSI K MUHUMAJIBHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecneyeHHI0
OcHarnienue ayaiuTopuu o komrnereHunn «Pa3paborka u BHeIpeHEe
YIIPABJISIONIMX MPOTPAMM U3TOTOBJICHUS JIeTajeil MallliH B MAIlTMHOCTPOUTEIILHOM
IIPOU3BOJCTBEN:
— Paboune mecta 00y4aronuxcsi(CToM,CTY)

— Kowmmbrorep (cucteMHbIN 0JIOK)

— llonknrouenue k nokanbHOU cetul nternet3D-npunTtep
— IIpoekTop n MpOEKIMOHHBIN YKpaH

— Jlocka MarHMTHO-MapKepHas

—  Hoyr6yk

— MmuorodyukimonansHoe ycrporictBo (MDY A3) [Tnorrep
— IIporpammHuoe obecrieueHue:

— KOMIIAC-3Dv22

—  MicrosoftOffice

[Ipu peanuszanuy nTporpaMMbl MOTYT MPUMEHSATHCS 3JIEKTPOHHOE 00y4YeHHE U
JTUCTAaHIIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJOTUU. [Ipn 00ydeHnr MHBAIUIOB U JIUI] C
OrPaHUYEHHBIMU  BO3MOXKHOCTSIMH ~ 3/I0pOBbSl  DJIEKTPOHHOE  OOydyeHue U
JUCTAaHIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTMH MPOrpaMMON MperycMaTpUBaeTCs
BO3MOXKHOCTb IpUEMa-nepenayn nHpopmaluu B JOCTYIHBIX JJIs1 HUX (opMax.

4.2. UudopmannonHoe odecrieueHue 00y4eHust
Ilepeuenn PEKOMEH1YEMBIX y4eOHBIX W3/1aHUH, NuTepuer-pecypcos,
JOTIOJTHUTENILHOM JINTEPATypPhl

OCHOBHbIE UCTOYHUKHU:

1. bayuta O. M. O6pabotka aetaneit Ha ctankax ¢ UITY, 2021

2. bocuH3on M.A. M3roroBieHue neTtajied Ha METAUIOPEKYIIMX CTAHKaxX
Pa3IMYHOTO BHJA M THMA (CBEPIMIBHBIX, TOKAPHBIX, (PE3CPHBIX, KOMUPOBATIHHBIX,
MIMOHOYHBIX U NITU(OBAIBHBIX), 3-€ U3, ctep. - 2019

3. bocun3zon M.A. DneKTpoHHBIH ydyeOHO-MeToauueckuit komiuieke JYMK.
Pazpabotka ympaBisiomUX MPOrpaMM JUIsi CTAaHKOB C YKCIOBBIM MPOTPaAaMMHBIM
yIIPaBJIECHUEM

4. EpmonaeB B.B. DnexkTpoHHbI yueOHO-MeToanYecKuil koMmiuiekc DYMK.
[TporpammupoBanue UITY niis aBToMaTU3UPOBAHHOTO 000PYAOBAHUS

5. KoMmiekT mporpaMMHO-y4e€0HBIX MOAYNEW Mo kommereHuuu «TokapHbie
pabotel Ha ctankax ¢ YIIY», uznmarenbcTBO «Akaaemus-Menana», 3JIEKTPOHHBIN
pecypce, 2021.
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6. Cypuna E.C. Pa3zpabotka ymnpaiswonux mnporpamm i cuctembl UITY,
2020

7. YuebHoe mocobue 1o TOKapHOU TEXHOJIOTUHU JIJist cTaHKOB ¢ YITY

8. YuebHoe rnocobue mo Gppe3epHoit TEXHOJIOTUH AJis cTaHkoB ¢ YITY

9.UYexkmapeB A. A. UwuxeHepHas rpaduka: Y4eOHUK [UIsI CpEIHEro
npodeccuonanbHoro obpazoBanus. - 13-e uzz., ucnp. u gom. — M.: M3aarenbcTBO
Opaiir, 2021.

10. Konomkuna W.E. Mnxenepnas rpaduxa. CAD: yueOHUK U TPAKTUKYM IS
cpennero npodeccuonaabHoro oopazoanus / U. E. Konomkuna, B. A. Cene3nen. —
M.: U3narensctBo FOpaiit, 2021. — 220 c.

11. KoMmiekr  nporpaMMHO-y4€OHBIX ~ MOAYJEHd MO  KOMIIETEHUUHU
«AIITUTUBHOE TPOU3BOJCTBO», M3AATENILCTBO «AKagemusi-Menua», 3JIEKTPOHHBIN
pecypce, 2021.

JloTOMHUTENbHBIE UCTOYHUKH:

1. Jomxukos, B.II. TexHomornu HAyKOEMKHX MAIIMHOCTPOUTEIBHBIX
MPOU3BOJICTB [DNEKTPOHHBIN pecypc] : yueb. mocobue / B.IL JlomkukoB. —
OnextpoH. nan. — Cankr-IlerepOypr : Jlanb, 2016. — 304 c¢. — Pexum poctyma:
https://e.lanbook.com/book/81559.

2. CoicoeB, C.K. Texnomorus wmamuHocTpoeHus. IIpoexktupoBanue
TEXHOJIOTHYECKHUX TPOIECCOB [DNeKTpoHHBIH pecypc] : ydeb. mocodue / C.K.
Cricoes, A.C. Cricoes, B.A. JleBko. — Dunektpon. nan. — Caunkrt-IlerepOypr : Jlansb,
2016. — 352 ¢. — Pexum goctyna: https://e.lanbook.com/book/71767.

3. Cypuna, H.B. CAIIP TexHoMOrnuecknx mpoIeccoB : yuedOHoe mocooue
[DnexTpoHHBIN pecypc] : yueb. mocodue — DnekTpoH. aaH. — Mocksa : MUCHUC,
2016. — 104 ¢. — Pexxum noctyma: https://e.lanbook.com/book/93607.
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S. KOHTPOJIb n

OIIEHKA

PE3YJIbTATOB

OCBOEHUA

MNPO®ECCCUOHAJBHOT'O MOJYJA (BUJA MPO®ECCUOHAJIBHON
AEATEJBHOCTHN)

Kon n HanmeHoBaHue
npodeccroHaIbHbIX
1 00Imux
KOMIETCHIIUH,
dbopMUpyeMBIX B
pamMKax MOJTYJIS

Kpurepuu ouenku

MeTonab! OIleHKH

[K 2.1.
PazpabarbiBaTh
BpY4IHYO
YITPABIISIONIHE
MIPOTPaMMBbI IS
TEXHOJIOTUIECKOTO
000pymOBaHMUS

[K 2.2.
Pa3zpabarbiBaTh €
TTOMOIITHIO
CAD/CAM cucrem
YITPABJISIOIIHEC
MIPOTPaMMBbI TS
TEXHOJIOTUYECKOTO
000pymOBaHHUS

[IK 2.3.
OcymecTBisaTh
MIPOBEPKY
peann3anuu u
KOPPEKTUPOBKH
YIIPABJISIOIINX
nporpamm Ha
TEXHOJIOTHYECKOM

Pa3zpabarbiBaTh BpYYHYIO VYIIPaBISIONINE
nporpaMmbl s 00paOOTKH  THIOBBIX
aeTanei B MAaIIMHOCTPOUTEITHHOM
NPOU3BOACTBE, a TakKXe COCTAaBIATH
BPYYHYI0O W BHEIPATH  YIIPABJISIOIINEC
MPOrpaMMBbl LIS 00paboTKH Ha
MeTaI000padaThIBarOIIEM
000py/I0BaHHH.

PazpabarsiBath ¢ momompio CAD/CAM
CUCTEM W  BHEAPSITH  YIPaBJISIONINE
nmporpaMMbl  JUisi  OOpa0OTKHM  THUITOBBIX
neTajiel W MCIOJb30BaTh  IMAKEThI
MPUKIIAHBIX TIporpaMM i pa3paboTKu
KOHCTPYKTOPCKOM JOKYMEHTaLUU 151
MPOEKTUPOBAHUS TEXHOJOTMYECKUX
MIPOLIECCOB.
BreimonHsTe
paboroit

pacyeThl,  CBSI3aHHBIE  C
TEXHOJIOTMYECKOT 0
000py1OBaHUS u KOPPEKTUPOBKY
YIPABIISIOMINX IpoOrpaMm Ha

TCXHOJIIOTHYCCKOM 060py,ZlOBaHI/IH.

YMeTh IPUMEHSTh €CTECTBEHHOHAYIHBIE U
OOIIEUH)KEHEPHBIC 3HAHUS [T PEIICHUS
npoeccuoHaIbHBIX 3a/1ay.

3HaTh U MPUMEHSATH METObI
MaTeMaTHYECKOT0 aHaIn3a 1
MOJIETIUPOBAHUS.

[TpumensTs nHPOpPMALILOHHBIE
TEXHOJIOTHH U TTPOrPaMMHBIE CPEJCTBA ISt

DKCNEPTHOE
HaAOJIIOIEHIE
BBITIOJTHEH U
MPAKTUIECKUX
pabor

Ouenka
PE3yJIbTaTOB
BBITIOJTHEHUS
MPaKTUYECKON
paboThI
TectupoBanue,
KOHTPOJIbHBIC
VIIPKHEHUS,
CaMOCTOSITeTTbHAS
pabora,
(bpoHTATBHBIHI
OIPOC, IKCIpecc-
OIpOC, MUCbMEHHBIN
orpoc.
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000pyIOBaHUH

[IK 2.4. BHeapsTs u
COIPOBOXKJIATh
nH(pOpMaIOHHbBIC
CUCTEMBI U CEPBUCHI
(st poBOI
SKOHOMUKH )

OK 01 BriOupath
CHIOCOOBI PEIICHHUS
3ama4
npodeccroHanbHOM
JCSATCIILHOCTH
IPUMEHHUTEITBHO

K pa3IndHbIM
KOHTEKCTaM

OK 02 Ucnonb3oBath
COBPEMEHHbIE
CpEeICTBa MOMCKA,
aHaym3a

U UHTEpIpeTalun
uHbOopMaIH,

U HHGOPMAIMOHHBIE
TEXHOJIOTUH JISI
BEITIOJTHEHUS 3a/1a4
npodeccroHaIbHON
NesTebHOCTU

OK 04 B¢ddexTuBHO
B3aMMO/IEICTBOBATh
u paboTath B
KOJUTEKTHBE U
KOMaH/Ie

pelIeHns NPOPECCUOHABHBIX 3a4a4.
Brinonnenue padbot no ananuzy uudppoBoit
MH(OpMaIKU U BEIPaOOTKE pelICHUH.
AHanu3upoBaTth 3a7a4y U BBIIEIATh €€
COCTaBHBIE YaCTH, OIPEAEIATh ITAIbI
pELIEeHHS 3aa4H.

CrpykTypupoBaHue MOJIy4aeMOun
uHpopmaly,  BbIJEICHHE  Haubosee
3HAYUMOTO B TepedHe uHOOpMaIH,
oopmienue pe3ynbTara TIOVICKA,
NpUMEHEHUE CpeAcTBAa MH(GOPMAIIMOHHbBIX
TEXHOJIOTUI JUTSE pelIeHus

npodeCCHOHATIBHBIX 33/1a4.

Opranu3oBbiBaTh ~ pabOTy  KOJUIEKTHBA
M KOMaHapl MW B3aUMOJCHCTBOBaTH C
KOJIJIETaMH, PYKOBOJCTBOM, KIMEHTaMH B
X071€ MPO(PeCCHOHAIBHOMN NESITEIBHOCTH.

YMeHue ydacTBOBaTh B JHaliorax Ha
3HAaKOMble 00IIKMe U MNpo(hecCHOHAIbHBIE
TEMBbI; CTPOUTH MPOCTHIE BBICKA3bIBAHUS O
cebe M 0 cBoel mnpodecCHoHATbHOM
JESITENbHOCTH, KpPaTko OOOCHOBBIBATH H
OOBSCHATH CBOM JEWUCTBHS (TEKyIIHE H
IUIaHUpYeMble). 3HaHWE NPaBUI YTEHUSA
TEKCTOB npodeccuoHaIbHON
HAIPaBIECHHOCTH.
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OK 09 ITonap30BaTbCcs
npodeccroHanbHON
JIOKYMEHTALUEN

Ha rOCyJapCTBEHHOM
1 THOCTPaHHOM
SI3BIKAX
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6. POH/bI OHEHOYHBIX CPEJACTB.

M/K 02.01 YnpaJsioiue nporpaMmmal 1Ji 00pad0TKH 3aroTOBOK Ha

MeTa/LuIopexyemM 000py10BaHuN

7 cemecTp oOyueHuss. Dopma KOHTPOJIS — «IK3aMEH»

Bompocs! 17151 moaroroBku k 3x3ameny no MJIK 02.01 Ynpasnsrouiue nporpaMmMbl

4,
o

U1l 00pabOTKM 3ar0TOBOK Ha METAJUIOPEXKYIIEM 000pYA0BaHUU

Knaccudukarus cuctem ¢ UITY.
OcHoBHBIE TIOHATHS U omnpeneneHus. OcoOeHHOCTH OO0padOTKH Ha

crankax ¢ UIIVY.

6.
7.
8.
9

10.
I1.
12.
13.
14.
15.
16.
17.
18.

CTaHKC.

19.

CTaHKEC.

20.

CTaHKax.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

[TonroroBka nHpopMauu AJs yIPpaBISIIOIIMX TPOrpamMM.
OO6mwmii nepeyeHb TEXHOJOTHYECKON TOKYMEHTAlUU.
CrpaBouHas TOKyMEHTalKs.

ConpoBoauTeNbHAS TOKYMEHTALHUS.

OO6muue cBeieHus 0 CUCTeMax KoOpAUHAT cTaHkoB ¢ YITY.
Cucrema KOOpJIUHAT JETAJIA U CTAHKA.

CucreMa KOOpAMHAT HHCTPYMEHTA.

OO01mas MeTouKa pacy€ToB.

Pacuér koopauHAT OMOPHBIX TOUEK JCTAIH.

Pacyér onopHbIX TOUEK U SKBUAUCTAHTHIL.

[IpencraBnenue TpaekTopun 00pabOTKU JETAH.

TunoBble cxemMbl 00paOOTKM OTBEPCTUI HA CBEPIMIBHOM CTaHKE.
TumnoBble CcXeMbl KOHTypa JeTald MpH O0OpaOOTKE Ha TOKAPHOM

TumnoBele CXeMbl KOHTYypa ACTald MpuU 0OpabOTKe Ha (pe3epHOM
TumoBeie cxembl KOHTypa 00OpabOTKM AeTajeil Ha MHOTO IIEJIEBBIX

CTtpykTypa ynpasistomiei nporpaMmsl 1 e€ popmar.

KoaupoBanue nndopmanumu.

3HaveHHEe MOATOTOBUTENbHBIX (PYHKITUH.

3HaueHue BCIIOMOTaTENbHbBIX (QYHKITUH.

JIonoJHUTENTbHBIE CUMBOJIBI.

OO6m1ast cxeMa COCTaBJICHHUSI YITPABJISIOLIUX POrPAMM.

dopMar KagpoB YIPABIIOIEN TPOTPAMMBI.

3anuchk cioB B kaapax Y11 paznuunbix cuctem ¢ UITY.

OO6m1ast MeToMKa MpOrpaMMHUPOBAHMS CBEPIIUIIBHBIX ONEPALIHA.
Konuposanue nadopmanuu st CBEpIAMIbHBIX OMEPaIni.
Peanu3zaniust TOCTOSIHHBIX IUKIIOB 00paOOTKH CKBO3HBIX OTBEPCTHIA.
Peanuzanus NOCTOSHHBIX LUKJIOB OOpaOOTKH TJIYyXUX OTBEPCTHM.

YapoménHas METOAMKA MPOrpaMMHUPOBAHUsI CBEPIMIIbHBIX onepauui. [Ipumepsl
IIPOrPaMMHUPOBAHUS CBEPIUIIbHBIX ONEPALINH.
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33. IIporpammupoBanue oOpabOTKU TE BpalCHUS.

34.  KogupoBanue u 3anuck Y11 g Tokapasix ctaHkoB ¢ UITY.

35. CranpapTHbIe IPOrpaMMBbl AJi1 OOTOYKH T€J BPALIECHUS.

36. (Cxema 00paOOTKH KOHTYPOB, IUIOCKUX M OOBEMHBIX IOBEPXHOCTEM.
[ToaroroBka YUIIY k pabore. Opranuzamnus paOOThl ONEPaTUBHON CHCTEMBI
YIIPABJICHUS.

37. Tloaroroka YUIIY k pabore.

38.  Opranuszanus padoThI ONEpPaTUBHOM CUCTEMBI YITPaBJICHHUS.

39. Ilnockoe u KoHTypHOEe (pe3epoBanue. IlocTpoeHune TpaekTopuu
nekeHus ppesbl. Koppekims nHCTpyMeHTa npu (hpe3epoBaHUU.

40. IloctpoeHue TPaCKTOPUH IBHXKEHUS (PE3BI.

41. Koppekiust uHCTpyMeHTa Ipu (hpe3epoBaHUMU.

42. BHyTpeHHee KOHTypHOe (pe3epoBaHHE IO  OKBUIUCTAHTE.
[IporpamMmmupoBaHu€e B MOIASPHON CUCTEME KOOPAUHAT.

43.  CoxkpaméHHoe OIHCaHUE KOHTypa  IpH dpe3epoBaHUU.
Hcnonws3zoBanue mnoamporpamm mpu  ¢pesepoBanun. [Ipumepsr ¢pe3epHbIX
OIeparuu.

OreHka MHANBUAYATBHBIX 00pa30BaTEIbHBIX TOCTHKCHUH 10 pe3yibTaTam
TEKYIIIEr0 KOHTPOJISI MPOU3BOIUTCS B COOTBETCTBHU C YHUBEPCAIBHOM IITKAJION
(Tabnmia).

IIpouent KauecTBeHHasi OlleHKA MHANBUAYAJIbHBIX
pPe3yJbTATHBHOCTH | 00pa30BaTeJbHbIX JOCTHKEHUI
(MpaBWIbHBIX .
OTBETOR) 0a/u1 (oTMeTKa) | BepOaIbHbINA AHAJIOT
90 +100 5 OTJINYHO

80 + 89 4 XOpOIIO

70 =79 3 YJIOBJIETBOPUTEIBHO
menee 70 2 HE YJI0BJIETBOPUTEIHHO

Kpurtepun oneHku:

- 90 + 100% (5 OamoB) MpUCBaUBAETCS O0Y4YAIONIEMYCS, €CJIM OH TOJHOCTHIO
BBITIOJIHWJI KOHTPOJBHYIO paboTy, JAajl MpaBUJIbHBIE OTBETHl IPAKTUUECKU HA BCE
BOIIPOCHI;

- 80 + 89% (4 6Gamwna) mpucBamBaeTCsl OOy4aroIeMycCsl, €CJIM OH IOJHOCTBIO
BBITIOJIHWJI KOHTPOJIbHYIO pPaboTy, Majn MpaBUIbHBIE OTBETHl HA IOJIOBUHY
BOIIPOCOB;

- 70 =79 % (3 Ganna) mpucBamBaeTCs OOydYalOIMIEMYyCs, €CIU OH IMOJHOCTHIO
BBITIOJIHWJI KOHTPOJIBHYIO Pa0OTy, Jajl MpaBHJIbHBIE OTBETHl HAa OCHOBHBIE
BOIIPOCHI;

- meHee 70% (2 Gayia) npucBanBaeTCs 00ydaroOmIeMyCs, €CJIM OH HE MOJHOCTHIO
BBITIOJIHWJI KOHTPOJIbHYIO pPaboOTy, HE CMOr JaTh NpaBUJIbHBIE OTBETHl Ha
HEKOTOPBIC BOTIPOCHI.

21



Ha »sramne HpOMGX(YTOqHOﬁ arreCrauu 110 MCAHAHC KadCCTBCHHBIX OICHOK
HHANBUAYAJIbHBIX O6p330BaTCJIBHBIX I[OCTI/I)KeHI/Iﬁ 3K3aM€HaHI/IOHHOﬁ KOMHUCCHEH
OIIpCaACIACTCA HHTCI'paJIbHAA OIICHKa OCBOCHHBIX O6ytlaIOIHI/IMI/IC$I

npoecCHOHAIBHBIX U OOIIUX KOMIIETCHIIMN KaK Pe3ylbTaTOB YCBOCHUS Y4eOHOM
JIUCITUIIIINHEL.
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AJAIITAIIUA PABOYEN HPOI'PAMMBbI JJIA JINL C
OI'PAHUYEHHBIMH BO3MOKXHOCTAMMU 310POBbBA (OB3)

AnanTtupoBaHHas Iporpamma pa3zpadaThIBaeTCs NpU HATMYUU 3asBICHUS CO
CTOpPOHBI  oOydaromierocss  (poauTenel, 3aKOHHBIX  IPEACTaBUTENEH) U
MEIUIMHCKUX MOKa3aHUU (PEKOMEHIAUSIMH MICUX0JI0r0-MeIUKO-TIEAar orn4ecKoi
Komuccuu). Jlng WHBaMMAOB aganTHpoBaHHas oOpa3oBaTellbHas MporpaMma
pazpabarbiBaeTcs B~ COOTBETCTBMM C  MHAMBUAYaJbHOM  MpOrpaMMoin
peadbuUTaIuy.
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