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YUYEBHBIN IIAH

JOTIOJTHUTEIBHOM TPOeCCHOHATHHOM MPOrpaMMBbI TIOBHIINIEHHS KBATH(DUKAIHH

«SLM-unrencuB: 6azoBag noaroroska. M9 - 40»

Ieab: dopMupoBaTs y ciymiarenei CHCTeMy 3HAHHM W KOMIIETEHIMM B OOJIACTH aIUTHBHBIX
[IPOU3BOJICTBEHHBIX TEXHOJIOTUH, a TAK)KE JOMOJHUTH TEOPETUYECKUE 3HAHUS U IPAKTUYECKIE HABBIKU
uis  ofOecmieueHHsT KadecTBa W IPOM3BOJUTEIBHOCTH IIPU IPOM3BOACTBE W3ACIHHA METOJaMHU
aIUTUBHBIX TEXHOJIOTHH.

Kareropuss caymareneii:

HHXXCHCPHO-TCXHUICCKUEC paGOTHI/IKH IIPOMBIIIVICHHBIX W HAY4HO-

IIPOM3BOJICTBEHHBIX NIPEIIPUATHIH, HMEIOIIUE CpeHee MpodecCHOHAIFHOE H BhICIIee 00pa3oBaHue.
®opma o0ydeHHs: OYHAS, C OTPHIBOM OT IPOM3BOJICTBA.

Kanengapuslii yue6HbIii rpaguk:
o0muit 006EM porpamMmsl B yacax — 40 yacos.

N3 aux:

ay IUTOPHBIX 4acoB - 40;

o0ydJeHune B IUCTAHIIMOHHOM pexume — 0;
Peoicum 3anamuii:

4acoB B JIeHb — 6-8;

JITHEH B HEJEIo — 5;

OO1ast IpOAOKUTENBHOCTD peajli3alluy IporpaMmel — 1 Henesu.

o B ToM uncie
5 . Bcero [TpakTHueckue 3aHATHUS DopMsI
e | Nem HaumeHoBaHue monyneit N
. yacoB |Jlexkumu | AyaurtopHsiii | JlaGopaTtopHsl | KOHTpOJIS
= MIPAKTUKYM 1 IpaKTHUKYM
BBeneHue B TEXHONIOT IO
M2 | ceneKTUBHOIO JIa3epHOro 5 4 1 0
crutaBnenus (SLM)
Oco06eHHOCTH TEXHOIOTHH
SLM B acniekte ee
IPOU3BOACTBEHHOM
1 M3 | addextuBHOCTH (BBIGOD 1 1 0 0
TEXHOJIOTMU HU3rOTOBIIECHHUS.
Kpurepuu Boibopa TexHoIOrHH
SLM B npOMBILILIEHHOCTH)
OcobenHocTu
M4 | NOHCTPYHPOBAHHA . 10 0,5 0 9,5 I3
(TIpoeKTHpPOBaHUS ) U3IETHH
s SLM-nipousBoacTsa




Ne m

Ne 610ka

Haumenoranue moxyneit

Bcero
4acoB

B ToM uucie

Jlexuuu

IIpakTHdeckue 3aHATUS

AynutopHbId
MpPaKTUKyM

JlaGopaTtopHbl
¥ IpaKTUKYM

®Dopmsl
KOHTPOJIS

M5

TexHonoruyeckas nmoaAroToBka
npornecca SLM-neuatu

4

2

HII3

Hroro 610k 1:

24

7,5

5

11,5

M3

Bomnpockr 6e3omacHoCTH 1
sKkosoruu npu pabore ¢ SLM-
YCTaHOBKaMH (Ha rmpumepe
SLM-ycraHoBku AO
«JlazepHble cUCTEMBI»)

1,75

0,25

M9

Onucanue u paboTa yCTaHOBOK
SLM (na npumepe SLM-
yctanoBku AO «JlazepHblie
CHCTEMBEIY)

0,5

1,5

MI10

Opraunusaims pab6oter SLM-
NPOU3BOAICTBA (Ha MpUMepe
SLM-ycranoBku AO
«JIa3epHbIe CUCTEMBD)

1,5

0,5

MIl1

IIpakTrka neyatu Ha
anautuBHOM SLM-
060pynoBaHUM (TTOJTHBIH
KOMILIEKC)

1,5

4,5

M12

MeTtos1 KOHTPOJIS KavyecTBa
M3rOTOBJICHHBIX U3JEIUM C
nomMompo SLM-TeXHOI0ruu

0,75

1,25

Hroro 610k 2:

15

7,5

1,5

HUrorosas aTTeCTAl N

3aver

Hroro:

40

13,5

13,5

I'1aBHBINA HAay4HBIN COTPYIHUK
AOQO «JIazepHbIe CHCTEMBI», J.T.H.

Wnxenep 1 xareropuu
AO «JlazepHble CUCTEMBI», K.T.H.

Wmxenep 1 xateropun
AOQ «JlazepHble CUCTEMBI»

Hayunsblit pykoBOgUTEND
AO «JlazepHble cucteMsbl», I.T.H., Ipodeccop
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Ne 610Ka

HaunmeHoBanue Momynel (pa3enos,
JUCLIUTUINH)

Bcer

qgaco

B ToM uucine

Jlexumu
AynuTopHsIii

MPaKTUKYM

JlabopaTopHbIit

MPaKTUKyM

DopMmsI
KOHTPOJIS

BBenenne B TeXHOJIOTHIO CeJIEKTHBHOIO
JiazepHoro cniasjenus (SLM)

=
)

=

2.1

O6mue npuHLMITB! PyHKUMOHHpOBaHUs SLM-
ycTaHOBOK. [IpenmMyInecTBo u HemocTaTku
SLM-TeXHOIOrH OTHOCUTEJIEHO APYTHX
TexHosoruid. O6nacte npumenenus SLM-
TEXHOJIOTHH.

0,5

0,5 0

22

I'eomeTpryeckre BOZMOMKHOCTH
OrpaHHWYEHHUs NIPU U3TOTOBJICHUH JeTalleit
aJlIUTUBHBIMU criocobamu. ['eHepaTHBHBIH
JU3aiiH ¥ ONTUMU3ALUsS KOHCTPYKLIUU
(BKUTIOYASI TOMIOJIOTMYECKYHO ONTUMH3AIIHIO,
ONTHUMHU3ALHIO (OPMBI U NTApaMETPUUYECKYIO
ontumusayio). Ipumepst

23

ITopsinok TeXHOIOTUYEeCKOM MOArOTOBKH
npouecca SLM-neuatu

24

Marepuaisl npumensemsie B SLM-
MIPOU3BOACTBE (XapaKTEPUCTHKH
METAUTUYECKHUX ITOPOLIKOB, MEXaHUYECKHE
CBOWHCTBa IOJTy4aeMbIX 00pa3LoB).
Texnonoruueckue napamerpsl SLM-npouecca
(pex<HMBI CIUIaBJICHUS U CTPaTerus
ckaHupoBanus). [logneprxusarornue

CTPYKTYPBL.

0,5

0,5 0

2.5

Ousnueckue npoueccel SLM TexHonoruu:
MIPOLIECCHI B BaHHE IUIaBJICHUS,
MakporpoLueccs! (OpbI3ry, MpoayBKa,
nedopMaryu).

0,5

0,5 0

2.6

MeTtoap! KOHTPOJIS KayecTBa
U3rOTaB/IMBAEMBIX J€Talleil BO BpeMs IeYaTH

0,5

0,5 0

2.7

ITocTo6paboTka U3rOTOBJIEHHBIX AETAJIEH.
KoHTposb kauecTBa u3zenuit mocie
H3TOTOBJICHUS

0,5




Ne 6110ka

M/

HaumenoBanue Mmoxaysei (pa3iesnos,
JACLHTIINH)

Bceer

qaco

B ToM uncie

Jlexmuu

AyauTopHbIi

MPaKTHKYM

JTaGopaTopHbiii
MPaKTHKYM

®opmbl
KOHTPOJIS

2.8

OG1mue Bompocsl 0€30MacHOCTH MPU paboTe ¢
SLM-ycTaHOBKaMu

0,5

M3

Ocob6ennoctn Texnoaornn SLM B acnekre
ee NPON3BOACTBEHHOI 3(pPeKTHBHOCTH
(Bb160op TEXHOJIOTHH H3TOTOBJICHHUS.
Kputepun Boi6opa texnonorun SLM B
NPOMBIIIJIEHHOCTH )

3.1

IToHsTHE «AJAUTHUBHOIY JETAIIM.
[enecoo6pa3HOCTh U3TOTOBICHUS U3AEITHMA
afIUTUBHBIM MeTofoM. OCcOGEHHOCTH AeTaleit
SLM-npou3BoacTBa. JKOHOMUYECKAs
COCTAaBJIAIOIIAS KAK OCHOBHOM KPUTEpUH

3¢ dexTUBHOCTH TexHOoIorHM. [Ipumepsl

s dextuBHOrO IpuMeHeHus1 SLM-TexHOoIornu
JUIS peLIeHHs IPUKIaJHbIX 3a1a4.

0,5

0,5

3.2

[IpousBoaurensHocTs SLM-ycTaHOBOK
(MHOrOKaHaJIbHbIE CUCTEMBI ¥ ONITUMHU3ALIUSL
MOACPIKUBAIOIINX CTPYKTYP)

0,5

0,5

M4

OcoGeHHOCTH KOHCTPYHPOBAHUS
(npoexTHpoBanus) u3nenni nasa SLM-
NPOH3BOACTBA

10

0,5

9,5

HII3

4.1

I'eomeTpHryeckye BO3MOXHOCTH U
OrpaHUYEeHHUs NP U3TOTOBJICHUH AeTaiel
aJIUTUBHBIMU crioco6aMu. I eHepaTUBHBIH
JU3aiiH U ONTUMH3aLUs KOHCTPYKLIUH
(BKJTIOYAS TOMOJIOTMYECKYIO ONITHMH3ALIMIO,
ONTUMH3ALHIO HOPMBI M TAPAMETPUIECKYIO
ontumusauuio). Ilpumepst

0,5

0,5

4.2

IIpoBeneHHe TOMOJOTHUECKON ONTUMHU3ALUH
(TO) merayiu 1 cOOPKU CO CTATUUECKUMH
pacueramu (Kommac-3D)

2,5

2,5

43

KontposnbHas camocTosTenbpHas pabora
«Tomonoruyeckas ONTUMHU3ALMS AETATTN»

4.4

IIpoBenenue napaMeTpuyeCcKol ONTUMH3ALIMU
JeTalny CO CTaTHYECKMMH pacyeTaMu

2,5

2,5

4.5

ITocTpoeHue peleTyarsix CTPYKTYp

4.6

KontponbsHas camocTosTenbHas pabora
«Pemeryarsie CTpyKTYpbI»

4.7

I'enepanus daiina stl pis nepegauu B
YCTaHOBKY JJIsl aJIUTUBHOM MeYaTH

M5

TexHoJiornyeckasi NoAroToBKa mpomecca
SLM-ne4yatu

HIIs3

5.1

CriocoObI 0TPaGOTKH TEXHOJIOTHYECKUX
rapaMeTpoB IpoLiecca nevyaTu

5:2

TexHonoruyeckue pekoMeHJalUH 10
H3TrOTOBJIGHUIO THMOBBIX SLM-KOHCTpYKIIH#

5




Ne 6510ka

M/

HaumeHnoBanue mojyneit (pa3iesnos,
JIACLIUILIMH)

Bceer

qaco

B ToMm uncne

Jlexuuun

AynuTOpHBII
NPaKTHKYM

JlaGoparopHsrit
MPaKTUKYM

®opmbl
KOHTpPOJIS

53

IIpoekTUpoBaHUE BCIIOMOTraTENbHBIX
TEXHOJIOTMYECKUX 3JIEMEHTOB H3JIEIHs
(nopnep>xku, TerioBble MOCTHI). PaccTaHoBKa
M3JEIUH Ha CToJIe, ONpe/ieieHHEe OPUECHTALINH.

(]

5.4

IIpoexTupoBaHUe CTpaTeruu CKAHUPOBaHHS U
OIpeJeSICHHE TEXHOJIOTMYECKUX PEIKUMOB

5.5

HpaKTPI‘{eCKHe 3aHATHA 110 IOATrOTOBKE
IPOCKTAa nevyaTu

Hroro 6710k 1:

24

7,5

11,5

MS8

Bonpoce! 6e30macHOCTH M IKOJIOTHH NPH
pabore ¢ SLM-ycTaHoBkamu (Ha nmpuMepe
SLM-ycranoBku AO «JlazepHbie
CHCTEMbI»)

1,75

0,25

8.1

CrpykTypa Tpe6oBaHHii 6€30MacHOCTH.
TpeboBaHUs K IEPCOHAITY, BBIONHSIOLIEMY
paboThl U obcaykuBaoeMy SLM-ycTaHOBKH

0,5

0,5

8.2

TpeboBanus 6e30macHOCTH NpH paboTe ¢
META/UTUYECKUM [TOPOIIKOM

0,25

0,25

83

TpeboBanus 6e30macHOCTH MpH paboTe ¢
SLM-ycTaHOBKaMH U BCIIOMOTaTeIbHBIM
obopynoBaHueM

0,25

0,25

8.4

O61mue Mepbl 6€30MacHOCTH MPU BBIMOTHEHUH
paboT: WTaTHOH paboTe, TEXHUYECKOM
00CITy)KMBaHUH, TEKYIEM PEMOHTE U NIPH
3aMEHE COCTaBHBIX YacTeu

0,5

0,25

0,25

8.5

Tpe6GoBanus 6e30MacHOCTH MpPHU BBITIOJTHEHHH
nocToOpaboTKH, KOHTPOJIS KauecTBa
M3TOTOBJIEHHBIX AETaICH

0,25

0,25

8.6

Crioco0bl YTHIH3ALHH PaCXOqHbBIX
MaTepHaIOB

0,25

0,25

M9

Onncanue n pa6ora SLM-ycTaHOBOK
(1a npumepe SLM-ycTaHOBOK KOMIAHHH
AQO «JIazepHble CHCTEMbI»)

0,5

1,5

9.1

3HaKOMCTBO ¢ 000pyJOBaHUEM: YCTPOHUCTBO U
npuHUMN pabotsl SLM-ycTaHOBOK

0,25

0,25

9.2

IIporpamMmHoe obecriedenue: PrepareModel,
LaserStudio

0,5

0,5

9.3

TexHuueckoe oOCTy>KUBaHUE U PEMOHT,
3aMeHa COCTAaBHBIX YacTei

0,75

0,25

0,5

94

IIpakTHyeckue 3aHATHS (3aMeHa COCTaBHBIX
yacTeil, paboTa ¢ HOPOIIKOM)

1,5

1,5

M10

Opranusanus pa6orsl SLM-npou3BoacTBa
(ma npumepe SLM-ycranoBkn AO
«JIa3zepHble CHCTEMBI»)

1,5

0,5

10.1

Tpe6oBanus k nomereHuo 1 SLM-
yCTaHOBKaM

0,25

0,25

10.2

TpeboBaHus kK METAIMYECKOMY MOPOLIKY.
Prinok npousBoguresneii. MeTo1sl BXOAHOTO
KOHTPOJIS

0,5

0,25

0,25




B ToM uuciie

s Bcer = g ’E =
8 Ne HaumeHoBanue monyneit (pa3aesnos, 0 = i % a 2 DopMsI
© | m/m JUCLUILIMH) 4aco g o E g = KOHTPOJISt
= o (o) = X o X
= S & &
ZE S E
=
TpeboBanus k BcmomMoratelbHOMy
103 060pya0BaHUIO (BXOJHOM KOHTPOJIb CHIPHS, 025 | 025 0 0
nocto0paboTka, obecrnevyeHne pabouero
MeCTa)
104 TpeboBanus kK MaTepHATEHO-TEXHUYECKOMY 025 | 025 0 0
obecnieyeHHIo paboyero MecTa orneparopa
105 Opranusanus paboTsl HenpepbiBHOr0 SLM- 0.5 0,25 0,25 0
IPOU3BOJICTBA
[TnaHupoBaHMe U OpraHU3aLKsl TEXHUYECKOTO
10.6 | obciyxuBaHus U TeKylero pemodra SLM- 0,25 | 0,25 0 0
_YCTaHOBOK
Mil IlpakTHKa neyaTu Ha AL IHTHBHOM SLM- 6 1,5 4,5 0
o0opyaoBaHNH (HOJIHBIH KOMILIEKC)
AnmnaparHas MOArOTOBKA: METAJUTHUECKHUM
11.1 | mopouIok, pa3paBHUBAIOIIMIA HOX, OAJIJIOHBI C 0,5 0 0,5 0
HUHEPTHBIM ra3oM, MOAJIOXKKA.
11.2 | Kanu6poBka ycTaHOBKH 1,5 0,5 1 0
BbIBoz ycTaHOBKM Ha pabouuii peskum
" 11.3 (LaserStudio) 0,5 0 0,5 0
114 Pa6ounii pexxum. [lelicTBus OnepaTopos B 1 1 0 0
" | IITaTHBIX ¥ BHEIITATHBIX CUTYAIHSIX
[TocTobpaboTka 06pasIoB: yaaaeH e
115 | TOPOLIKa, CHATHE C MOJIOKKH, yaTeHHe 0.5 0 0.5 0
nopnepxxek, TO u/unmu neckocTpyiiHas
obpaboTka
116 KOMHeHcagm nedopmanwmii: Reditive 5 0 5 0
Compensation
MeToabl KOHTPOJISI Ka4eCcTBa
M12 | u3roToBJIeHHBIX H3JeaHi ¢ noMombo SLM- 2 0,75 1,25 0
TEXHOJIOTHH
KoHTposne ocTaTouHO# MOpUCTOCTH 00pa3LioB:
2 12.1 | merayorpaduveckuii aHaJIN3, METOIbI 0,75 | 0,25 0,5 0
Hepa3pyIIarmero KOHTPOJIs
129 KoHTposb reoMeTpuveckux pa3mepos: 075 | 025 0.5 0
CKaHMPOBaHHE U Jp.
12.3 EZI;TPOHB MEXaHUYECKUX CBOMCTB: MPOYHOCTD 05 | 025 0.25 0
Hroro 610k 2: 15 6 7,5 1,5
Hroroas arrecranus: 1 1 3aver
Hroro: | 40 13,5 13,5 13




I'naBHBIN Hay4HBIN COTPYTHUK
AO «JlazepHble CUCTEMBIY, [I.T.H.

Hnxenep 1 kareropun
AO «JlazepHBIE€ CUCTEMBI», K.T.H.

Wmxenep 1 xareropun
AO «JIazepHBIE CHCTEMBI»

Hayunsiit pyxoBoaUTETH
AO «JlazepHBIE CUCTEMBI, 1.T.H., Ipodeccop
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ITosicHuTEILHASA 3AMMUCKA
K JOIOJHUTEIbHOU MPOo(eCcCHOHATFHON MPOrpaMMe MePEnoAroTOBKH
«SLM-unTeHcHuB: 0a3oBas nmoaroroska. M9 - 40»

1. AKTyaJlbHOCTh M IPAKTHYECKasi 3HAYMMOCTH mporpamMmbl. CoBpeMeHHOE
pa3sBUTHE IPOMBIIITIEHHOCTH TpeOyeT MIPUMEHEHHUS BEICOKOITPOU3BOIUTEIBHBIX HI3KO 3aTPAaTHBIX
CII0COOOB TOJIyYEHUS M3/IENUi U3 JETHPOBAHHBIX CTAJIeH M CIJIABOB IIBETHHIX METALIOB. OIHMM
U3 3HAYUTEBHBIX JOCTH)KEHMHA TEXHOJIOTHYECKOTO YKJIaa M IPOMBIIUICHHOW PEBOJIOIAM
ABIAIOTCS aguuTuBHBIE TexHoIoruu (AT). X mpakTudyeckoe NpUMEHEHHE B HACTOAIIEE BPEMs
HaXOJWTCS B CTAUH POCTa KaK KOJIMYECTBEHHOTO — YBEJIHYECHHE MACIITa00B JEATEILHOCTH, TaK U
KayeCTBEHHOIO —  COBEpPIICHCTBOBaHHE  OOOpYNOBaHHS, MATEPHATIOB U  CIIOCOOOB
dopmMooOpazoBaHus, IMOBBILEHAE TOYHOCTH, KOHCTPYKTUBHOM  CIIO)KHOCTH  M3JIEIHIA,
IIPOM3BOJUTEIHHOCTH TPY/Ia.

B Poccuiickoit ®enepamun B 2021 1. pazpaborana u yrBepxaeHa CTpaTerus pa3BUTHS
aJIMTHBHBEIX TexHoynorud Ha nepuox no 2030 r. B Hell o6o3HaveHa Lenb pa3BHTUSA OTPACId
AJIMTUBHBIE TEXHOJOTMU — «OOECICYeHHE pOCTa OOBEMa POCCHMCKOTO pBIHKA aIIMTHBHBIX
TEXHOJIOTHH (aIJIUTUBHOTO 00OpPYJOBAaHUS U KOMIUIEKTYIOUINX, MATEPHATIOB I alIUTHBHON
1eYaTy, yCIIyr ¥ IporpaMMHoro obecrnedenus). OCHOBHBIMH HAallpaBICHUSIMH Pa3BUTHUS OTPaciu
aJUTHBHBIX TEXHOJOIMH JOJDKHBI CTaTh CO3JaHHE KOHKYPEHTOCHOCOOHOIO aIJUTUBHOIO
000pyloBaHMs M MaTepHaIoB Ha 0a3e pPOCCHHCKHMX TEXHHUYECKHX PEIICHHHA U IIPOrPaMMHOIO
obecrieueHusi, O0OECICUMBAOIIETO  pEATU3ANUI0  HAIMOHATBHBIX  IPOEKTOB, a TaKKe
JIOMHUHHMPOBAHHUE HA BHYTPEHHEM PBIHKE aJTUTUBHBIX TEXHOJIOTHIA C CYIECTBEHHBIM YBEIHIEHHEM
9KCIOpTa aJINTUBHOTO 000PYIOBaHUS ¥ KOMIUIEKTYFOIIIHAX)

Takum o0O6pa3oMm, IOArOTOBKA ¥ IOBBINICHHE KBATHM(DHUKAIUK CHEMUAIUCTOB IS
aJJUTUBHOTO IIPOU3BOCTBA HMEET BaXKHOE FOCY IAPCTBEHHOE 3HAYCHUE.

Ilpakmuueckaa 3Ha4uMocmeb nPOZPAMMbl 3aKITIOYAETCS B TOM, YTO B €€ pamMKax OymyT
paccMOTpEHBI:

- 0COOEHHOCTH IPOEKTUPOBAHUS U3/IE€TUH IS aJTATHBHOTO MTPOM3BO/ICTBA;

- TEXHOJIOTUYECKUE PEKOMEHJIAIMK 110 U3TOTOBJICHUIO TUIIOBEIX 3JIEMEHTOB KOHCTPYKIIHIA
C IPUMEHEHHUEM AJJIUTUBHBIX TEXHOJIOTHH.

A TaxoKe MOJTy4YeHBI IPAKTUIECKUE HABBIKH:

- TOIIOJIOTHYECKOM ONTUMHU3AIUU KOHCTPYKIIHA;

- IIe4aTH Ha aJJUTHUBHOM OOOpYIOBAHUH CEIEKTHBHOro nasepHoro cmuiaBienus (CJIC,
SLM - Selective Laser Melting);

- TEXHHYECKOTro OOCIy)XMBaHUS M TEKyIIero peMoHTa cucreM SLM-ycraHoBok (Ha
npumepe SLM-ycTaHoBOK oTedecTBeHHOT0 mpou3BoacTBa AO «JlazepHblie CHCTEMEI).

OcBoeHre COBPEMEHHBIX ITOJX0/I0B K TPOSKTHPOBAHHIO M H3TOTOBJICHUIO U3/IEITHIA, 8 TAKXKE
NPaKTHYECKHE HABBIKA OKCIUTyaTalMu cucTeMbl SLM  mo3BonuT ciymarensm ObicTpee
aZanTUPOBAaTBCS K HOBBIM YCIOBUSM IPOGECCHOHATBHOM JESTELHOCTH, OIpEAesseMbIM
IIPHOPUTETHBIMHU HAllPaBJICHUSIMHU rOCYJapCTBEHHON NOJUTUKU B 00IACTH Pa3BUTHUS Al IUTHBHBIX
TEXHOJIOTUH.

2. IIpodeccuonanbusiii cranaapt (IIC), kak ocHoBa pa3padorkm IIII

B ocHOBY 00y4eHus 1o JaHHO# MporpamMMe MONOKeH MPoheCCHOHANIBHBIN CTaHIapT:
- ITpodeccuonanbHbli crangapt « CHEUaIKCT MO a[TUTHBHBIM TEXHOJIOTHAMY, YTBEP)KACHHBIM MPUKa30M
MunucTepeTBa TpyJa M colManbHOM 3aimutshl Poccuiickoit @enepaunu ot 5 okts6ps 2020 r. N 6971
(3apeructpupoBaH MuHucTepcTBOM ocTULMH  Poccuiickoit ®epepauuu 5 Hos6ps 2020 r.,
peructpaipioHHsid N 60744)

ITnaHupyemsle pe3yabTaThl 00y4eHHs HAIPaBJIEHBI Ha BBIMOJHEHUE CITyIIATEIEM:




O06061EeHHBIX

TPYAOBBIX QYHKLH
(OTD)

TpynoBbIx GyHKIHi
(T®)

TpynoBsix geiicTBuit

(TI)

Ha yporne
KBaIHHKALM
7

Ob6ecneuenue
MPOU3BOJICTBA U3LEITUN
METOJaMH aAluTUBHBIX
TEXHOJIOTUX

Breinonuenue
HECJIOKHBIX
MEPOIIPUATHUH IO
KOHTPOJIIO TEXHOJIOIUH
aJIUTUBHOTO
[IPOM3BO/ICTBA

Ilepuoaudeckas mpoBepka kavuecTsa
HCXOJHBIX MaTepHaJIOB JIJIsl
aJJUTUBHOTO NPOM3BOACTBA;
Ilepronuyeckuil KOHTPOIIH
MOIIIHOCTH UCTOYHHKA SHEPTHH
TEXHOJIOTUYEeCKOro 000pyI0BaHHUS B
aJJUTUBHOM IIPOH3BOJICTBE;
Ilepuoaudeckuit KOHTPOIb B
aJJUTUBHOM IIPOU3BOJICTBE
TOJILIMHEI CJIOSl, HAHOCHMOTO 3a
OJUH NPOXO;

Ileproaudeckuit KOHTPOIb
HECJIOXKHBIX onepauun
nocienyouei 00paboTKH U3 aeHit
aJJUTUBHOTO [TPOU3BOJICTBA.

IIpousBonactBo
HECJIOMHBIX U3IEJTHHN
METOJaMH aJIJINTHBHBIX
TEXHOJIOTHH

IIpoekTupoBanue
MOJIEJIA HECIIOXKHOTO
uzzienus,
U3rOTaBJIMBaEMOr0
METOJaMH aJIUTUBHBIX
TEXHOJIOTHH

®opmynupoBka TpeOOBaHHUH K
KOHCTPYKLIMK HECI0XKHOIO M31€/H
aJJIMTUBHOTO MPOU3BOJICTBA HA
OCHOBE TEXHMUYECKOT0 3aJaHMsI Ha
€ro paspaboTKy;

IIpoexTupoBaHHE KOHCTPYKLMH
HECJIOKHOTO HU3JIENTHS aJUTATHBHOIO
NIPOM3BO/ICTBA,

Be160op ucxogHoro Matepuaa s
HU3TOTOBJICHHUS HECTIOXKHOIO M3 EIIHS
METOJAMH aJIJUTHBHBIX TEXHOJIOIMH
B 3aBUCHMOCTH OT 3aJaHHBIX
9KCIUTyaTallHOHHBIX CBOMCTB;
OtueHKa 3aTpaT Ha U3rOTOBJIEHHE
HECJIOXKHOTO U3J1eJTUs BEIOpaHHBIM
METOIOM aJTUTUBHBIX TEXHOJIOT U
[TporHo3upoBaHue SKOHOMHUYECKOTO
3¢ dexra OT 3aMeHbI TPATULMOHHBIX
METOJIOB M3TOTOBJIEHHS HECIIOMKHBIX
U3JeNUi al U THBHEIMU
TEXHOJIOTHUSAMU

Onpenenenne HEOOXOIUMBIX
CPEICTB KOHTPOJIS 32 MPOLIECCOM
(hopmMooOpazoBaHHs HECTIOMKHOTO
U3JIETAS METOAaMH aIUTUBHBIX
TEXHOJIOTUH.

ITocTaHoBKa Ha
MPOU3BOJICTBO METOJaAMHU
aITUTUBHBIX
TE€XHOJIOTHMH HECJIOMHBIX
531 (SN 0507

IIpeobpazoBanue daitnos Ha
HECJIOXKHBIE u3/enus B Gopmar,
HCITOJIb3YEMBIi MallUHOM
aJIMTUBHOTO NPOU3BO/ICTBA;
Hactpoiika TeXHONIOrH4ecKoro
000pyIOBaHUS aqIUTHBHOTO
IIPOU3BOJCTBA [UIsl U3TOTOBJICHUS
HECJI0XKHBIX H3JE/IUI;

KoHTposnb pe3ynpTaTtoB H3roTOBICHUS
HECJIOJKHBIX U3JEIUM Ha
060pyJOBaHUH aJAUTHUBHOTO
IIPOU3BOJCTBA
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O6o00uieHne HHPOPMALIHK O
MPUMEHsIEMOM 000pYJOBaHHUH,
TEXHOJIOTHAX U CPEICTBAX KOHTPOJISA
Ka4yecTBa HECIIOMKHBIX U3
aJIUTUBHBIX TIPOU3BOJICTB
[IpoBeneHue BEIOOPOYHBIX UCIIBITAHUIMA
HECJIOXKHBIX U3/IeHI aTUTUBHBIX
MPOU3BOJICTB B LEJISAX YTOYHEHHUS
3aBUCHUMOCTH MPOYHOCTHBIX CBOHCTB
OT NMapaMeTpPOB TEXHOJIOTHYECKUX
IPOLIECCOB

IIpoBenenue BEIOOPOYHBIX
UCCIIEAOBAHUI HECIIOKHBIX U3[EIIHIA
aJITUTUBHOTO MPOU3BOJCTBA IPH
MOMOLIY METOJIOB HEpa3pyLLIAIOLLIEro
KOHTPOJISI C LIEJIBEO BBISIBICHUS
TPELIHH, HECTJIOUIHOCTH, TIOPUCTOCTH,
T10JIeN HaIPSHKEHUH, CKPBITBIX
OTKJIOHEHUH MPOUIIS U pa3MEPOB
BrIsB/IeHHE TPUUUH, BBI3BIBAIOIINX
Je(EeKThl B HECIIOXKHBIX U3IENUIX
aJlIUTUBHOTO IPOU3BOACTBA

Kontposnp kauecTra
HECJIOXKHBIX U3JIETHH,
M3rOTOBJICHHBIX
METOJaMHM aJAUTHBHBIX
TEXHOJIOTHI

3. OnucaHue cTPYKTYpPhI IPOrpaMMBbI

IIporpamma cocTouT M3 ABYX 0J0KOB. JIOTMKa IOCTPOEHHUS — MEpPBBIA OJIOK 3HAKOMHUT
ciymaresuei ¢ 6a30BbIMH OHATHAMH aITUTUBHBIX TEXHOJIOTHH, TOIOJIOTHYECKON ONTHMU3AIMER
¥ MaTeMaTH4YeCKUM MojeaupoBanueM SLM-1poreccoB, BO BTOPOM MO/IyJI€ CIYIIATEH 0Ty YaroT
IPaKTUYECKUE HABBIKM PAOOTBI C CUCTEMOM CEJIEKTUBHOIO JIa3epHOTO CIUIABJICHHS HA IpUMEpe
SLM-ycranoBku AO «JlazepHbIe CHCTEMBIY.

Mognyne (M2) cCOIEpXHUT OCHOBHBIE TEOPETHYECKHE CBEICHHS 00 aIIuTHBHEIX
TEXHOJIOTHSX, UX CPAaBHEHHE C KJIACCHYECKUMHU TEXHOJOTUSIMHI MAITHHOCTPOCHHS.

Monyns (M3) comepXdT OTBETHI Ha BOIPOCH, CBS3aHHBIE ¢ OcoOeHHOCTIMH SLM-
TEXHOJIOTHH B aCIEKTe €€ MPOU3BOJCTBEHHON 3()()EKTUBHOCTH.

Mogyns (M4) oxBaTbiBaeT Kpyr BONPOCOB, CBS3aHHBIX C OCOOEHHOCTSIMH
KOHCTPYUpPOBaHUS (TIPOEKTUPOBAHUS) W3JENUN, H3rOTABIMBaeMbIX C MOMOIsl0 SLM -
TEXHOJIOTHH.

Monyns (MS) conepxuT OCHOBHBIE CBEJICHHUS II0 TEXHOIOTHYECKOH MOrOTOBKE Mpolecca
SLM —meuatu.

Monyns (M8) Biittouaet B ce0s1 BOIIPOCH! 0€30IMIaCHOCTH ¥ SKOJIOTHH Tpu pabote ¢ SLM —
ycranoBkaMu AQO «JIazepHbIie CUCTEMBIY.

Monyns (M9) BkmouaeT B cebs onucanue cuctemsl SLM-ycranoBok AO «Jlazepusie
CHCTEMBI»: IIPHHIIMII pabOTHI, IPOrpaMMHOE 00eCIIeUeHIEe, MOHTaX U IEMOHTAXK, & TAK)XKe MOPSIOK
JNEeUCTBUH IIpU aBapUHMHBIX CUTyalusIX. TeopeTuueckre 1 MpaKTHIeCKUe CBeICHHUS O TEXHHIECKOM
o0cIy’)KUBaHUU ¥ peMOHTe Ha npuMepe cucteM SLM-ycranoBok AO «JIa3sepHBble CHCTEMED.

Monyne (M10) mocesimeH opraHu3anuoHHBIM padotam SLM-mpou3BojcTBa Ha MpUMeEpe
SLM-ycranoBok AO «JlazepHble cHCTEMBI»: TpeOOBaHHS K IOMEIICHHSM, MaTepHaIbHO-
TEXHUYECKOMY oOecneueHmno, obecleyeHHe HENPEephIBHOTO TEXHOJIOTHYECKOTO Ipollecca,
0COOEHHOCTH CBIPBSI.

Monyne (M11) mocesmeH mpakTHYeckod OTpabOTKe HABBIKOB co3maHus 3D-Monenu
U3JIeNUs, IOATOTOBKM K II€YaTH U KOHTPOJS pabodero pexuma CUCTeMbl Ha mpumepe SLM-
yctanoBOK AO «JlazepHbIe CHCTEMEI.

B Monyne (M12) onrcanbl METOII KOHTPOJISI KQUECTBA U3TOTOBJICHHBIX U3EITHIA.
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4. Iear o0y4uennsi: GopMUpOBaTH y CIyIIaTENEH CUCTEMY 3HAHUM U KOMIIETEHIMH B
0071aCTH afUTUBHBIX IIPOU3BOJCTBEHHBIX TEXHOJOTHH, a TAKKe ONOJHHUTh TEOPETHYECKUE
3HaHWs U IPAKTHYECKUE HABBIKM JUId OOECHEYeHUs KadeCcTBa M IPOU3BOAUTEIBHOCTH IIPH
IIPOM3BOJCTBE U3JEIHHA METOJaMH aJIUTHBHBIX TEXHOJIOTHIA.

5. Kareropns ciymareseii: HHXEHEPHO-TeXHHYECKHE PAOOTHHUKH MPOMBIIIIEHHBIX
U HAy4HO-IIPOM3BOJICTBEHHBIX MPEANPUITUH, UMEIOIUE cpeHee TpohecCHOHATBHOE U BBICIIEE
oOpazoBaHue.

6. IInanupyemble pe3y1bTAThI 00y4YeHHST:

B cootBeTcTBHE € yKa3aHHBIMH NPOGECCHOHATIBHBIMA CTAHIAPTAMH CIIyIIaTeNb JAHHON
JIIII roToBUTCA K PEUICHHUIO CIEAYIOMHUX 3a1a4 MPoheCCHOHATBHOM AEATENLHOCTH H I0JDKEH
00nazaTh CIEOYIOMUMU HPO(GECCHOHATPHBIME KOMIIETEHIMAME (00sA3aTeNbHbIE DPE3YIbTaThI

o0yueHus):
3agauu npodeccHOHABHOM Ipodeccuonamusie
Ne Paznen komnerenuuu (I1K), momnexaniue
AL nearensHoctd (3I1J)* teete (T -
Pa3BUTHIO
Beenenue B ®opMynupoBka TpeOOBaHHI K
A PMYJTHIP p I1K 1.1 Cioco6HOCTh MPUMEHSTH
TEXHOJIOTHIO KOHCTPYKUHH H UCXOIHBIM
€CTECTBEHHOHAYYHbIE U
M2 | ceneKkTUBHOTO MaTepHajlaM HECJIOKHOI O
001eHHKEHEPHBIE 3HAHUS B
JIa3epHOro CIUIABJICHHUS | WU3MENHS CeJIEKTHBHOTO .
NpoheCCHOHANTBEHOMN AesATeNbHOCTH
(SLM) na3epHoro ciuiaBieHus (SLM).
IIpoBenenne aHanm3a
OcobeHHocTH TEXHOJIOTHUYECKOH
TexHosoruu SLM B uenecoodpazHoctu SLM-
p 1K 2.1 Crioco6HOCTS K cO0py U
acrieKTe ee TEXHOJIOTHHU B aCIeKTe ee
" o KOMIUIEKCHOMY aHaJIH3y
MPOU3BO/ICTBEHHOM MPOU3BOACTBEHHOM .
HOJIy4eHHO! HHpOpMALMH 1T
3¢ deKkTHBHOCTH 3G GEKTUBHOCTH U MHTErpaliu ,
M3 TNpUHATHUS 3P HEeKTUBHBIX
(Bei60op TexHOIOrUH SLM-TexHOI0rHM B .
peLIeHH, HanpaBIeHHBIX
HU3TOTOBJICHUS. MPOU3BOJICTBEHHBIC LIETIOYKH.
MOJIOKUTEIbHBIX SKOHOMHYECKUX
Kpurepuu Boibopa OneHka NpUMEHUMOCTH -
TexHojoruv SLM B TEXHOJIOTHH IS PEeLEHHUs
MPOMBILUIEHHOCTH) NPUKTaTHBIX 331249 AJIS
oTpacyiu
I1K 3.1 Cnoco6HOCTh IPUMEHSTH
BeisiBneHHE CXOIHBIX COBpEMEHHBIE MPOrpaMMHbIE
TEeXHHUYECKUX PEeIICHUMN U METOJIbl PaCUeTOB U
OcobenHocTH .
NPOEKTUPOBaHUE U NPOEKTUPOBAHUS U3AENHUH s
KOHCTPYHUPOBaHHUS
KOHCTPYHUPOBaHHS aJAUTHBHOTO MPOU3BOJICTBA.
M4 | (mpoekTUpoBaHUA)
" KOHCTPYKLIMH HECIOKHOTO I1K 3.2 Co3naBatb u
n3aenuit st SLM-
[IPOHM3BOACTEA M3[IeJIHS aIIUTUBHOTO KOPPEKTUPOBATh CPEICTBAMU
P NPOU3BOACTBA CPEACTBAMU KOMITBIOTEPHOT'O MPOEKTHPOBAHUSA
TOIOJIOTMYECKOH ONTUMM3aLMH | HU(POBBIE TPEXMEPHBIE MOJIEIH
U3JIETUN
OT1paboTKa TEXHOJIOTHUECKUX
napameTpoB npouecca SLM-
MeYaTH, Ol[eHKa
HEOOXOTUMOCTH
BCIIOMOTaTeJIbHbIX ITK 4.1 OpraHu30BbIBaTh ¥ BECTH
TexHonornyeckas %
TEXHOJIOTHYECKHUX 3JIEMEHTOB, | TEXHOJOTMYECKH MPOLIece Ha
G5 | MEGTaREA TpaiRece OIpe/e/ICHUE TapaMeTPOB CTaHOBKAX U1 aTUTHBHOTO
SLM-neuatu p P p Y
KOMITOHOBKH W OPHEHTALIHH NPOU3BOJICTBA
uzgenuit Bo Bpemsi SLM-
MeyaTH, IPOEKTUPOBaHHE
CTpaTeruy CKaHUPOBAHHUS.
KoHTposib anguTuBHOTO
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3anauu npodeccuoHaTbHOM

[Ipodeccuonansubie

Ne Paznen JI1I1 komnetreHuuu (I1K), moanexarniue
A nestenpHocTd (IT)* (LIE, -
Pa3BUTHUIO
NPOU3BOJICTBA
Bompocst
6€30MacHOCTH |
IIK 7.1 Cnoco6GHOCTB
sKkonoruu npu pabore ¢ | [IpoBeneHue TeXHHYECKOTO
JIUarHOCTUPOBATh HEUCTIPABHOCTH
MS8 | ycranoBkamu SLM (Ha | obciayxuBaHus 000pYJOBaHUS
YCTaHOBOK 15l aJIUTUBHOTO
npumepe SLM- aJlIMTUBHOIO [IPOU3BO/CTBA
NPOU3BOJICTBA
yctaHoBku AO
«JIazepHbIe CUCTEMBI»)
Onucanue u pabota
p IIK 8.1 CriocoGHOCT Y4acTBOBATh
yctaHoBok SLM (Ha TexHuueckass JUArHOCTHKA U .
5 B MOHTa&)ke, HATaJIKe U HACTPOiike
M9 | npumepe SLM- HaCTpOKKa 060pyAOBaHHUS IS
CHCTEM aJlTUTUBHOIO
yctaHoBku AO aJJTUTUBHOTO TIPOU3BOCTBA
NPOU3BOJICTBA
«JlazepHble CUCTEMBIY)
5 1K 9.1 Kontponuposatsb
Hacrpoiika TexHOI0rn4eckoro
NPaBHWIBHOCTD
Opranusauus paboTsl o6opynoBaHuUs alZITUTHBHOTO
(yHKLMOHUPOBAHUS YCTaHOBKH,
SLM-npou3BoacTBa (Ha | MPOU3BOACTBA JUIS i
. PEryIUpoBaTh €€ JIEMEHTHI,
M10 | npumepe SLM- H3rOTOBJICHUS U3JENUN
KOPPEKTUPOBATh
yctaHoBku AO metogoM SLM. Opranuzanus
o IporpaMMHpyeMbIe ITapaMeTphl.
«JlazepHble cucteMbl») | GecriepeOOHHBIX
Kontposnp noructuueckux
NPOU3BOICTBEHHBIX MPOLIECCOB
MIPOLIECCOB MPOU3BOJACTBA
AnmnapaTHasi MOATOTOBKA 1K 10.1 Crioco6HoCTh MOAOHpPATH
000pyIOBaHUS U PACXOJHBIX MapaMeTpbl aJINTHBHOTO
IIpakTuka neyat Ha matepuaioB. Kanubpoka TEXHOJIOrMYeCKOro mpouecca u
M1 | ¥AIMTHBHOM SLM-o60pynoBanus. 3amyck pa3pabaTeIBaTh ONTUMAaIbHbIE
obopynosanun SLM pabouero pexuma, PEXKUMBI TPOU3BOICTBA U3IENUI
(TOJTHBIH KOMILIEKC) COMPOBOXICHHUE B KOHTPOJIb. Ha OCHOBE TEXHMYECKOI0 3aJaHusl
Ouenka u noctobpaboTka (xoMnbrOTEpHONW/ LI pOBOH
00pa3sLoB. MOJenH)
Ilepuonuyeckuii KOHTPOJIb
aJIUTUBHOTO MPOM3BOACTBA,
KOHTPOJIb Pe3yJIbTaTOB
pOIIb pesy - IIK 11.1 CiocobHOCTb KOHTPOJIS
MeToapl KOHTPOJIS U3TOTOBJICHHS U3/1€/IUH Ha
KayecTBa 06opynoBaHMM aJTUTUBHOTO . s
MI12 124 CriocoGHOCTh MPUMEHEHHs

U3rOTOBJIEHHBIX
U30eJ UM

MIPOU3BOJICTBA.
Kontpons pezynsratoB
U3TOTOBJICHHS HECTIOKHBIX
u3enui Ha 060pyAOBaHUH
aJJIUTUBHOIO MPOU3BOACTBA

METOIOB UCCIIeI0BaHHs 00pa3IioB
rmocJie mocToopaboTKH.
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7. OneHka NJIAHUPYeMbIX pe3yJIbTaTOB 00yUeHUsI

OLEHOYHBLIE MATEPUAJIbBI
JULS IIPOBEJCHUS HTOIOBOM aTTECTAIUH

Hroropas arrectanuss 10 IporpaMMe JOMOJHHUTENILHOTO  MPO(heCCHOHAIBHOTO
obpazoBanus «SLM-uHTeHcHB: 6a3oBasi moaroroBka. M9 - 40» c IeNbIO MOATBEPIKICHUS
IOJTyYEHHBIX 3HAHUM OCYIIEeCTBIAETCS B (opMe 3adera IO pe3ysibTaTaM MpPOBEIECHHBIX
IIPAaKTUYECKUX U KOHTPOJIBHBIX paborT.

Moaynes 4. OcobeHHOCTH KOHCTPYHMPOBaHHS (NPOEKTHPOBAHUSA) H3IETUM IS
aJVINTHBHOI'0 IPOU3BOACTBA

1. IIpakTHyeckas padora «Co3xanne Mmoaean Nis nedatu SLM-meTozom»

BrImonHeHne HHAMBUAYATBHOTO IPAKTUYECKOTO 3aIaHHS.

2, KonTposbHas camocTosiTeibHasi padora «Tomosiormyeckast onTHMH3ANMSA
JAeTAJIH»

BrimonHenne HHANBAIY ATHHOTO IIPAKTUIECKOTO 3aaHusl.

3. KonTpoasHas pa6ora no marepuanam pasjaeia «PemerdaTbie CTPyKTypbD»

OTBeTHI Ha BOIIPOCHI IO MaT€prajiaM pa3acia.

Moayae 9. Onucanne u pa6ora ycranoBok SLM (na npumepe SLM-ycranoBku AQ
«JIazepHbIe cHCTEMBI»)

1. IIpaktnyeckass pabora mnmo marepuanam  pasgena «Texuumdeckoe
obcayxuBanue u peMoHT cucreM SLM-ycTanoBok AO «JlazepHbie cHCTEMBD

3ajaHue: 3aMeHa COCTaBHBIX dacteil cucteMbl SLM-ycranoBku AO «Jla3epHble CHCTEMEI,
paboTa ¢ MOpPOIIKOM.

Moayar 11. IlpakTHka medyaTH Ha agIuTHBHOM o6opyaoBanumu SLM (mosmbrii

KOMILTIEKC)
1. IIpakTnyeckas pabora Nel «IloaroroBka k mpoueccy me4aTm»
3ananue: noaroroska cucreMsl SLM-ycranoBku AO «JlazepHbIe CHCTEMBI» U MaTEPHATIOB.
2 IIpakTnyeckas pabora Ne2 «Paboumii pexxum cucrembl SLM-ycranoBku AO

«JIazepHble cHCTEMBID»

3ajaHue: BBIBOJ Ha paboumii pexuM, paboduil pekuM, KOHTPOJIh pabodyero pexuMma,
KOPPEKTHUPYIOILIHE IEHCTBUS IIPH OTKJIOHEHHUSX, 3aKIIOYUTEIbHbBIE OTEpally Mpolecca MeyaTH,
otkmoueHue cucreMbl SLM-yctanoBku AO «JIazepHbie CHCTEMBIY.

3. IIpakTHyeckas padora Ne 3 « KoHTpob KadyecTBA M3rOTOBJIEHHOT0 H3/IE/IHS
3ajaHue: NpOBEICHUE KOHTPOJIS Ka4eCTBa H3TOTOBJICHHOTO HU3/IEIIHS.
4. KonTpoisHass pabora mo martepuanam pasgeia «Ilpakruka medarn Ha

agauTuBHOM SLM-0060pynoBanum»
OTBeTHI Ha BOMIPOCHI 110 MaTepHaIaM pasjiera.
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Kpurepnn u nokaszarenu oneHku

Kpurtepun ouenkun IToxa3aTesn oleHKH
3aJaHus BBIIOJHEHBI TOTHOCTHIO, KAYECTBEHHO,
«3a4TeHO» CaMOCTOATEIBHO, B OTBeIeHHOE BpeMs Ha §0%-
100%

33}1&HI/I${ BBIITOJTHCHBI HE ITOJTHOCTBIO, HE

«He 3auteno» o
caMocCTosATeNbHO, MeHee 80%

8. OprasuzanuoHHO-NeJarorn4ecKue ycJa0BHUs pealu3aluu MPorpaMmmMbl

8.1. OOpazoBaTenpHBI MPOLECC OCYIIECTBISECT HAYYHBIMH COTPYIAHHKAMH H
npodMIBHBIME CHEIUATUCTaMU chepoil mTpodecCHOHATBHOM AESTENFHOCTH KOTOPBIX SBISAETCS
npenojaBaHue U pabora B 00JIaCTH aJVIUTUBHBIX TEXHOJIOTHH U METOAMYECKOE OOecIeueHHe
00pa3oBaTeNbHOM NEATETHFHOCTH B KOMIIAHHUH «JIa3epHbIe CUCTEMBIY.

8.2. TpeboBammss K KBaIM(UKAUUM YKa3aHHBIX JOJDKHOCTEHM OINpeIe/ieHHl B
COOTBETCTBYIOIIUX HOPMATHUBHO-TIPABOBBIX TOKYMEHTaX.

8.3. TpeboBaHUS K MaTepUATTLHO-TEXHUYESCKHM YCIOBHSIM.
Kabunetsl, 060opynoBaHHbIE MEOETBI0O M TEXHUYECKUM OOECIIeYeHHeM Uil TEOPETHYECKHUX M
IPaKTUYECKUX 3aHATHH, a MMEHHO: KOMITBIOTEPHBIA KJIACC C IPOCKTOPOM H CIEIHATLHBIM
000pyIOBaHUEM JUIsl IPOBEIECHHS TOIIOJIOTHYECKOH ONTUMHU3ANUH u3aenuii. [Ipon3BoACTBEHHBIM
y4acTok ¢ cucteMoilt SLM-ycranoBok AO «JlazepHble CHCTEMBI)

8.4. TpebGoBanuss Kk HHDOPMAIIMOHHOMY H Yy4eOHO-METOAUYECKOMY OOECIIEUEHHUIO
00pazoBaTEeNbHBIX IIPOTPAMM:

OcHoOBHas JIUTEpATypAa:

1, OcHOBBI ~ NHpOU3BOACTBA M  00OpabOTKM  METAUIOB:  KOHCIEKT  JIeKuuid  /
AW. bynrakosa, 1.JI. Korcrantunos, T.P. 'unemanmuna u ap. — Kpacuosipek: UTTK COVY, 2008.
2, AJIATUBHBIE TEXHOJIOTUH B MAIIMHOCTPOCHUU: 1MOCOOME i HEXKeHepoB / ML.A. 31eHKo,

M.B. Haraiiuie, B.M. JloB6s1m — M. I'HI[ P® ®I'VII «<HAMM», 2015. — 220 c.

3. Brandt, M. Laser Additive Manufacturing — Materials, Design, Technologies, and
Applications / M. Brandt. — Woodhead Publishing, 2016. — 498 pp

JononHuTeNbHAS IUTEpaTypa:

1. CoroB A.B. MHccinemoBaHue NpPOCTPAHCTBEHHOTO pACIIONIOKCHUS JeTal IpH  eé
(dopMo0oOpa3oBaHUK Ha TOYHOCTHHIE U (PU3UKO-MEXaHMUESCKUE XAPAKTEPUCTHKH: METOM. YKa3. /
coct. A.B. Coros, A.B. Aranosuues, B.I'. Cmenos, P.P. Kspumos. — Camapa: 1U3n-Bo Camap. yH-
Ta, 2017. - 38 c.

2. Pa3paboTka TEXHOIOTHH M3TOTOBJICHUS A€Talleil CeJIeKTUBHBIM JIa3€PHBIM CILIABICHUEM C
HUCIIOJIb30BaHUEM MaTeMaTH4ecKoro mozenupoBanus B CAE cucreMax: MeToin4ecKue yKa3zaHus /
A. B. Cotos, B. I'. Cmenos, A. B. AranoBuueB. — Camapa: M3a-Bo Camap. yu-Ta, 2017. - 40 c.

3. bopeiimo A.C., IBakun C.B. Jlazepsl: ycTpo#icTBO 1 aelicTBHE: yueOHOe mocodue. — CII6.:
N3 narensctBo «Jlaney, 2016. — 304 c.
4. Laser powder bed fusion additive manufacturing of metals; physics, computational, and

materials challenges / W. E. King, A. T. Anderson, R. M. Ferencz, N. E. Hodge, C. Kamath, S. A.
Khairallah, and A. M. Rubenchik // Applied Physics Reviews 2 —2015;
5. Review of selective laser melting: Materials and applications / C.Y. Yap, C.K. Chua, Z.L.
Dong, Z. H. Liu, D. Q. Zhang, L. E. Loh, S. L. Sing // Applied Physics Reviews 2. — 2015, T. 2. —
Ne4.
6. Research of post-processing approaches for parts obtained by the method of selective laser
melting / A. A. Voznesenskaya, D. A. Kochuev, R. V. Chkalov, A. V. Kireev, V. V. Morozov
//Journal of Physics: Conference Series, — 2020.
CocraB YMK:

HopmamusgHule axmbl u Memoouyeckue peKomMeHOayuu.:

-Oenepanbublii 3akoH OT 29.12.2012 Ne 273-®3 «O6 ob6paszoBanuu B Poccuiickoit
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Oenepanuny;

-IIpuxa3 MunncrepctBa o6pasoBanus u Hayku Poccuiickoit @eneparuu ot 01.07.2013 Ne
499 «O6 ytBeprxaeHuu [Topsiika opraHu3ayu 1 OCyIIECTBIEHHS 00pa30BaTeNbHOM eITeTbHOCTH
110 JIOIOJIHUTEIBHBIM IPO(QECCHOHATBHEIM ITPOTpaMMam;

-IIpuka3 MunucrepctBa o6pazoBanus u Hayku Poccuiickoit @enepamuu ot 15.11.2013 Ne
1244 «O BHecenun m3MeHeHUH B Ilopsnok OpraHM3alMy M OCYHIECTBICHHs 00pa30BaTENbHOM
AEATETBHOCTH II0 JONOIHUTENLHBIM IPO(ECCHOHATBHBIM IIPOTpaMMaM, Y TBEPIKICHHBIN IPHKa30M
MumnncrepctBa o6pa3oBanus u Hayku Poccuiickoit @enepanuu ot 01.07.2013 N 499y;

- [Ipuka3 MunKCTEpCTBA TPYAa U COMAIBHON 3a1uThl Poccuiickoit ®enepanuu 5 okT0ps
2020 . N 6971 «O06 yTBep)xaeHUHN PO ecCHOHATBHOTO cTanaapTa " CIeNUanucT 10 aJINTHBHEIM
TEXHOJIOrHsAM " (3aperucTpupoBaH MUHHCTEPCTBOM rocTunuu Poccuiickoit Denepanyu 5 HoAOps
2020 r., peructparuonssiii N 60744);

-IIpukas MunucTepcTBa HaykH M BhICIIero obOpasoBanus Poccuiickoit ®enepanuu oT
22.12.2015 Ne 1506 «O6 yTtBepxaeHHH (eaepalbHOTO TOCYIapCTBEHHOIO 00pa30BaTENBHOIO
CTaH/apTa CpeJHero npodeccuoHaIbHOro 00pa3oBaHus 1Mo crenuatbHocTH 15.02.09 AaurusHbIe
TEXHOJIOTHHU» (3aperucTpHpoBaH MuHucTepcTBOoM foctuimu Poccuiickoit @enepanyu 19 saBaps
2016 r., peructpanmonnsiii N 40631);

- [locranosnenne MuHKCTEPCTBA TPY/a U CONMUAIBHOTO pa3BuTus Poccuiickoit ®enepanuu
or 21.08.1998 N 37 "O6 ytBepxneHun KBamu(uKanHOHHOTO CIPaBOYHUKA JOJDKHOCTEH
PYKOBOJMTENIEH, CIIELMAIMCTOB M APYTHX CIIyXaux» (B penakuuu [Ipukas MunuctepcTBa Tpyaa
4 couansHoro passutus Poccuiickoi @enepanuu ot 27.03.2018 N 197 "O BHeceHHH M3MEHEHUH
B KBaIM(HMKAIMOHHBIA CHPAaBOYHUK JOJDKHOCTEH PYKOBOIWMTENEH, CHEIMATMCTOB M APYIHX
CITY )KaIlluX»);

- Ilpuka3 MuHHCTEpCTBA 3ApaBOOXPAHEHHS M COLHMATBHOTO pa3sBUTHS POCCHHCKOM
@enepanun ot 11 smBaps 2011 r. Ne 1 «O6 ytBepxneHun EmuHOro kBamudukanumoHHOIO
CIIpaBOYHWKA  JO/DKHOCTEH  PYKOBOJUTENEH, CHELHMAINCTOB W CIYXalluX, pasjen
"KBayInpUKaMOHHbIE XapaKTEPUCTUKU JOJDKHOCTEH PYKOBOJMTENEH U CIIEIMAINCTOB BBICIIETO
IpO(ECCHOHANBHOTO U TOHOIHUTEIBHOTO MPoheCCHOHATBHOTO 00pa30BaHus» (3apEruCTPUPOBAH
MunucrepctBoM roctunuu Poccuiickoit @enepanuu 23 mapra 2011 r. Ne 20237).

3Jlel<mp0HHbl€ pecypcol.

1. Komnanus AO «JlazepHbie cucteMsi» - https://www.Isystems.ru/
2. Texnonmormn  apmutuBHOro  mpousBoacTBa:  cat. —  URL:  https:/kristina-ryumina-
45m2.squarespace.com/knowledge/blog/additive-manufacturing-technologies (mata oOpalieHus:

06.08.2025). — TekcT: 3JI€KTPOHHBIH.

3. Komnanus SLM Solution: caiit. — URL: Your Partner in Selective Laser Melting | SLM Solutions
(slm-solutions.com) (nata o6pamenus: 06.08.2025). — TeKCT: 371€KTPOHHBIM.

4. Merammueckue nopomkn SLM Solutions: caiit. — URL: SLM-Powder (stankom.com) (nmata
obpamenus: 04.08.2025). — TeKcT: 2JI€KTPOHHBIH.

5. OBC uznarensctBa JIAHD - http://e.lanbook.com

8.5.  OO6mme TpeboBaHMS K OpraHU3alui 00pa30BaTEILHOrO MPOIIECCa.

IIpakTHKO-OpUEHTUPOBAHHBIM XapaKTep MNpPOrpaMMbl IMPEIIOJaraeT HCIIOIb30BaHHE
00pa30BaTeNbHBIX TEXHOJIOTHH, MO3BOJIIONIMX CIYIIATEISAM CTaTh AKTHBHBIMM YYaCTHHUKAMHM
00pa3oBaTeIbHOX JEATENBHOCTH: WHTEPAKTHBHBIC JIEKIUM W ayJAUTOPHBIE IPAKTHKYMBI,
TPYIIIOBBIE M HHIUBHIyalbHBIE KOHCYJIbTaUUH. B mepmon oOydeHus ciymaTensMud OyIyT
IOJTyYEHbl TEOPETUYECKHE M IIPAKTHYECKHE HABHIKH, KOTOPBIE OHH CMOTYT HCIIONIB30BATh B
podecCHOHATBHOM AeATETBHOCTH.
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PaGouas nporpamma y4eGHBIX pa3aesioB

[Inanupyemsble pe3ybTaThl 00YUEHHS 110 pa3ienaM

3amgava npodeccuoHaTbHOU
JeSTeIbHOCTH

DopMyaupoBKa TpeOOBaHMUI K KOHCTPYKLHMHU U UCXOAHBIM MaTepuaiaM HECJI0KHOTO
U3JIeNUA CENEeKTUBHOTO JIa3epHOTo ciuiaBieHus (SLM).

[TpodeccronanbHble

Crymiatens 10/DkeH 3Hath (3)

CJT}’HIaTeJIB JOJDKCH

Crymatens JomkeH

komnereHuH (1K) yMeTh (V) npuobpectu onsIT (O)
DopMyTUpOBaHUSA
DopMyIUPOBAHUS PMY P
QopMyIUpOBaHUS KPUTEPUEB KpUTEpHEB IJIA
DopMyIUpOBaHUS KPUTEPHEB KpUTEpUEB IS
111 onpeaeeHus omnpeeeHus
JUISL OTIpeNeNIeHUs IPUMEHEHUS olpeeieHUsA
. NpUMEHEHUsS THIa NPUMEHEHHS TUMa
THIA aJJUTUBHBIX TEXHOJIOT Ui . NpUMEHEHUS TUIA
aJlTUTHBHBIX TEXHONOTHH . AAUTUBHBIX
aJIUTUBHBIX TEXHOJIOTU N
TEXHOJIOTUI

3amaua npodeccHOHATEHON

ITpoBeneHne aHaNM3a TEXHOJIOTHIECKOH LesecooOpasHocTy SLM-TeXHOIOrun B
acrexTe ee Mpou3BOACTBEHHOM 3¢ dexTruBHOCTH. MHTerpanus SLM-TexHOI0THH B

JeATEIBHOCTH MPOU3BOJICTBEHHBIE 11eN0YKH. OLeHKa MPUMEHUMOCTH TEXHOJIOTUH JUIS PEIIECHUS
NPHKJIaJHbIX 3334 /I OTPAcIu
IIpodeccuonansHble Crymarens JOJDKEH Crymatens q0mkeH

komnereHuuu (I1K)

Ciymrarens 10JDKeH 3HATh (3)

ymeth (V)

npuobpectu omsIT (O)

IIK 2.1 Crioco6HOCTS K cOopy U
KOMIUIEKCHOMY aHAITU3y
MOJTyYeHHOM HH(pOpMAIHH AJIs
TpUHATUA 3P PEKTHBHBIX
peLIeHul, HalIpaBJIEHHBIX HA
II0JIOXKHUTENBHBIA
SKOHOMUYECKHH 3 ekt

MeTtoasl cO6opa uadpopmanuy,
npodeccHoHaNbHbIE 6a3bl
IaHHbIX;
AHaUTHYECKHE TOIXOMB;

Omnpenenars Kpyr 3aiad B
paMKax MocTaBJIeHHON
LEeNU U BBIOMpaTh
OITHMAaJTbHBIE CITOCOOBI
UX PELIeHUs], UCXOS U3
JEUCTBYIOLIMX MPABOBBIX
HOPM, UMEIOTINXCS
pecypcoB U OrpaHUYEHUH
OO0pabaTbiBaTh JaHHEIE,
NpUHUMATh PELICHUS,
ONTUMU3UPOBATH
MPOLIECCHI AAJUTUBHOTO
MIPOU3BOACTBA
[IpencraBasThb
pe3yJbTaThl MPOEKTa,
npejasaraTh BapUaHThl UX
HCIIOJIb30BaHUA U/WIIH
COBEPLICHCTBOBAHMS

Pabotsl ¢
HUCTOYHHKAMU
nHbOpMaNuUH,
OpraHu3aLus

CTPYKTYpPHUPOBAHHBIX
0a3 JaHHBIX,
MpUMEHEHUS

AHATUTHIECKHX
METO/IOB TPUHSATHS
000CHOBaHHBIX
peesuit

3anaua npoeccuoHaTbHOM

BrIsiBIIeHHE CXOMHBIX TEXHHYECKHX pemelmﬁ 1 MPOCKTUPOBAHUE U
KOHCTPYUPOBAHHUA KOHCTPYKIIUU HECIIOXKHOT'O U3ACJIUA aAAUTHBHOIO IIPOU3BOACTBA

JeATeNbHOCTH M
CpeJICTBAMH TOIIOJIOTHYECKOM ONTHMHU3aLIUH
I[IpodeccuonanbHbie Ciymaress JODKEeH Crymarens 10DKeH
pod Ciymiarens 10JbKeH 3Hath (3) Y # y
komnereHImH (ITK) ymets (V) npuodpectn ombIT (O)
IIK 3.1. Cioco6HOCTB [TpumeHsTH
ITpoexTupoBaHus
MPUMEHSTH COBPEMEHHBIE TOIOJIOTUYECKYIO N
Cospemennoe I10 mns U3JENui, C
pOrpaMMHBIE METO/IBI ONTUMH3ALUIO IS
MIpOeKTUpoBaHus 3-D NIPUMEHEHUEM
pacueToB ¥ NPOEKTUPOBAHUS o NIPOEKTUPOBAHMSA "
N Moesen . TOIOJIOTHYECKOMN
M3IeNHH U1 Q[ IUTUBHOTO U3JeUi afAUTUBHOTO
ONITUMU3ALHU
IPOM3BOJICTBA. IPOM3BOJICTBA
1K 3.2 Co3pgaBats U MoaennpoBath
HenocpenctBeHHoro
KOpPPEKTHPOBATh CPEICTBAMU HEOOXOAUMBIE OOBEKTHI,
MOJEJTMPOBAHHUS TIO
KOMIIBIOTEPHOTO npeaHa3HaueHHbIE UIA
ANroputMsl 1 TEXHHYECKHE qyepTexam u
MPOEKTUPOBaHUSA LIU(POBEIE NOCTIETYOLIETO
. OTpaHUYEHHA U1 IPOBEACHUS TEXHUYECKUM
TpeXMepHbIE MOJIEIH M3 IeTHiH . IPOM3BOJICTRA B
TOIOJIOTHYECKOH 3aflaHUsAM B
KOMITBIOTEPHBIX
ONTUMU3ALUH nporpamMmmax
nporpammax, onMpasich
KOMIIBIOTE€PHOTO
Ha YepTEXH UIIH
MOJIEJTMPOBaHHUA

TCXHUYCCKHE 3a1aHUA

3amaya npodeccruoHanbHOH
JeATeNbHOCTH

OTtpaboTKa TEXHOJNIOTMYECKHX NapaMeTpoB npolecca SLM-nieyaty, oleHkKa
HE00XOAUMOCTH BCIIOMOTaTeIbHBIX TEXHOJIOTHIECKHUX 3JIEMEHTOB, ONpEie/ICHHE
apamMeTpoB KOMIIOHOBKH Y OPMEHTALMH U3AEIHi Bo BpeMsa SLM-nedarw,
NIPOEKTHUPOBAHUE CTPAaTErUH CKaHUpOBaHM. KOHTPOJIb alIUTHBHOIO MPOM3BOICTBA
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[TpodeccronanbHeie

Ciymarens noypkeH 3HaTh (3)

Crnymarens 10JDKEH

Cﬂy IaTeyib JOJDKECH

komnereHuy (1K) ymets (V) npuobpect ombIT (O)
Bpi6upars  TEXHOJIOTHIO
[IOCJIOHOr0 CHHTE3a B
COOTBETCTBHHU c
pelaeMoit
IPOU3BOACTBEHHOI
3afavyedf, TEXHOIOTHIMH
nocnenyromei 06padboTku
neraiei wunu
HaznaueHue U 00J1aCTh | TEXHOJIOTHIHA
NIPUMEHEHHs CYIIECTBYIOIIUX | JaJibHEHIIero
TUIIOB aJANTUBHBIX YCTAHOBOK | HCIOJIb30BaHHS
U HUCIONB3yeMble B  HHUX | CHHTE3MPOBAHHBIX
MaTrepHarbl; 00BEKTOB;
TexHuueckne napaMmeTpsl, | Beibupars Matepuan ans | PykoBomctsa Ha
XapaKTEepUCTHKH M | IOCIOMHOTO CHHTE3a U | YPOBHE
0COOEHHOCTH Pa3JIMYHBIX | ONTHMAJIbHbBIE TAPAMETPBI | TEXHOIOIMYECKOIO
IIK 4.1 OpraHu3oBbIBaThH H .
oo St———" BUJIOB aJIUTUBHBIX | mpolecca B COOTBETCTBMH | 3B€HA  MOArOTOBKOH
YCTaHOBOK; c pelIaeMoii | aaguTHBHBIX
MpoLIeCC Ha YCTaHOBKAX IS .
AIIHTMEHOTO NIPOH3BONCTE Knaccupukanuoo, OCHOBHBIE MPOH3BO/ICTBEHHOM YCTAHOBOK K 3aycky,
BUJIbI, MAapKHPOBKYy, O00JacTb | 3afaueil, TEXHOJOTWSAMH | TIOATOTOBKOM 17§
OpUMEHEHUs M crocoObl | mociexyromeii 06paboTky | pexyrepauuii pabounx
00pabOTKU KOHCTPYKLMOHHBIX | HeTajiei WU | MaTepuaioB
MaTepHaJIoB, OCHOBHBIE | TEXHOJOTUMI
cBeieHHA 00 MX Ha3HAYeHWH M | JaibHEHIIero
CBOMCTBAaX, MNpPUHLWIBI HX | UCTIOJb30BAHUSL
BEIOOpa M/ TIPUMEHEHHA B | CHHTE3MPOBaHHBIX
MIPOU3BOJICTBE 00BEKTOB,;
Hcnons3oBath B
npodeccHoHaNbHOM
JeATeIbHOCTH
IIporpamMMHBIE TIPOIYKThI
aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHUSA
TEXHOJIOTHYECKUX
IPOIIECCOB
3agaua npodeccHOHATEHON IpoBeneHue TeXHUUECKOTO 00CITYKUBaHU 000PY JOBAHKSA aIIUTHUBHOIO
JeATeIbHOCTH MIPOM3BOJICTBA
IMpodeccronansHble e T —s Ciymarens qomKeH Ciymarens JomKkeH
koMpoeteHuuu (I1K) ymets (V) npuobpectn ombIT (O)

IIK 7.1 CnocobHOCTE
JIUarHOCTHPOBATh

HEHUCIIPAaBHOCTH YCTAHOBOK JJIA

AJJUTUBHOT'O NIPOU3BOACTBA

Du3nuyecKue NPUHLIUIIBI
paboThI, KOHCTPYKLHIO,
TEeXHUYECKHUE
XapaKTepHCTHKH, TIPaBUIIa
TEXHMYECKOT0 00CITyKMBaHHSA
YCTaHOBOK JUIsl 3 JIUTHBHOTO
TIPOM3BOJICTBA

Omnpenenars ¥ NpOBOJUTE
aHaJIN3 ONACHBIX U
BpEIHBIX (PaKTOPOB B
coepe
npo¢ecCUOHANBHOM
AEATEIbHOCTH;
OueHuBaTh COCTOSIHHUE
TEXHUKU 0€30MacHOCTH
Ha IPOU3BOJCTBEHHOM
00BeKTe;
IIpoBoauTh aHANH3
HEHCIIPAaBHOCTEH;
noa0upath
TEXHOJIOTHYECKOe
obopynoBaHue 1is
PEMOHTA U KCILTyaTaluu
aJIUTHBHBIX YCTAaHOBOK U
BCIIOMOTATENbHbBIX
3NEKTPOMEXAHMIECKHUX,
3JIEKTPOTEXHUYECKUX,
3JIEKTPOHHBIX U
ONTHYECKUX YCTPOUCTB U
CHCTEM, ONpPEAENATH

BeLaBrneHus u
yCTpaHEHUs
HEUCIIPaBHOCTEN
YCTaHOBOK JJIS
aJIUTUBHOTO
IIPOM3BO/ICTBA;
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ONTUMAJIBHBIC BApHUAHTBI
€ro UCII0JIb30BAHUA

3anaya npogeccHoHaATEHON

TexHudeckas qUarHOCTUKA U Hacrpoﬁxa o6opyuoaaﬂm JUIA aJAATUBHOI'O

JeATeIbHOCTH MPOM3BOACTBA

ITpodeccuonanbHbie Crnywmarens 10J1xKeH Cnywarens 10JDKEH
pofp Crymarens 1o/mkeH 3Hath (3) ny a Y A

komneteHuu (I1K) yMmeTs (Y) npuobpectn onbiT (O)

VCTpoHCTBO U MPUHLUT

BEITIONTHATE HECTOXKHEIE

1K 8.1 Crioco6HOCTE MoHraxa u
paboThI CUCTEM aANTHBHOTO | OIMEpAIMH [0 MOHTAXY U =

y4acTBOBaTh B MOHTaXe, - HacTpoiiku I1O cuctem

» [IPOU3BO/ICTBA; Hactpoiike I1O cuctem

HaJlaJIke ¥ HaCTpOMKe CHCTEM . aJlANTUBHOTO
Heobxonumeble neiicTBUS NpU aJIUTUBHOTO

aJlJUTUBHOIO TIPOU3BOJCTBA . POU3BOACTBA

aBapUUHBIX CUTYaLUsIX MPOU3BOJCTBA

3agaya npoeccuoHATbHOU

Hacrpolika TexHONMOrHueckoro 000py10BaHUs aJAUTUBHOTO MPOU3BOACTBA JUIS
U3rOTOBJIEHUS u3aenuii MmerogoM SLM. Opranuzanus OecriepeboiHbIx

JEATeTBHOCTH
IPOU3BOACTBEHHBIX MTPOLIECCOB
IpodeccuonanbHbIe Ciryniarens qOJDKEH Crymarens 10/DKeH
pog Crnymarenb JOJDKEH 3HaTh (3) 4 A Y A
koMmneTreHuuu (I1K) ymeth (Y) npuobpectu ombIT (O)
IIK 9.1. KoHTponuporatb Kontposns u
MPaBUIBHOCTh €TyJIUPOBKH paboumx
P Omnpenensirs PELIIED P
(byHKLIMOHHUPOBAHUA TpeboBaHus kayecTBa B napameTpoB
. ONTHMAJIbHBIE METO/IBI
YCTaHOBKH, PETYJIHPOBATh €& COOTBETCTBHH C aJIIUTHBHBIX
" KOHTpOJISL KauecTBa;
3JIEMEHTHI, KOPPEKTUPOBATh JEeHCTBYIOIIMMH PeryIHDOBATE YCTaHOBOK;
MpOorpaMMHUpy€eMble TapaMeTphbl. CTaH/JapTaMuy; & Hml;ioﬂi OBANHE Kontposns pabotsr
KOHTpOJb TOrUCTUYECKIX TexHUYECKHE peTIaMeHThI, Y CTaHo:Ku' MOAAOIIUX U
NPOLIECCOB IIPOU3BOICTBA OO0wmue NpUHLIHUIILI Y ’ J03aTOPHBIX CUCTEM,
Koppextupopats
U3TOTOBJIEHUS TUIIOBBIX CONPOBOXIECHUS
IpOorpaMMHUpYeMBbIe

3JIEMEHTOB KOHCTPYKIHNH

[apaMeTphbl yCTaHOBKH

(xoHTpONA) paboyero
LUKJIa aJJUTUBHOM
YCTaHOBKH

3agava npodeccuoHaTLHON
JEATETbHOCTH

AnnapaTtHasi OAroToBKa 000pyJ0BaHKA U pacXOAHbIX MaTepuanoB. KamuOposka
SLM-o60pynoBanus. 3amyck pabo4ero pexxuma, COnpoOBOXKIECHHE U KOHTPOJIb.

OueHka U noctobpaboTka 06pasmoB.

[MpodeccronanbHbIE

Crymiaress J0JDKeH 3HaTh (3)

CrymaTens JODKEH

Crywarens 10/DKEH

komnereHuuu (1K) ymethb (V) npuodpectr ombIT (O)
I1K 10.1 Cnoco6HoCTB Knaccuguxaiyuro, o0CHOBHbIE
noa0UpaTh NapaMeTpsI BUJIBI, MADKHUPOBKY, 00J1aCTh PyKOBOZCTBA HA
aJJIUTHBHOTO MPUMEHEHHUSA U CIIOCOOBI [TpoexTrpoBath y oBHE
TEXHOJIOTHYECKOTro npouecca 4 | 00pabO0TKH KOHCTPYKIIMOHHBIX oTiepanum yp
TEXHOJIOTHIECKOTO

pa3pabaTbiBaTh ONTHMAIbHbIE MaTepUaJiOB, OCHOBHBIE TEXHOJIOI'MYIECKOTO

3B€Ha 110 NIOATOTOBKE
PEXMMBI IPOU3BOJCTBA CBeJeHMS 00 X Ha3HAYEeHHH M | MpolLecca MPOU3BOCTBA

AIIUTHBHBIX

HU3JIeIMi Ha OCHOBE
TEXHUYECKOTO 3adaHus
(xoMnbIOTEpHOMW/ LI POBOIH
MOJIEJTH)

CBOMCTBAX, MPUHLMIILI MX
BBIOOpA [UIs IPUMEHEHHS B
MPOU3BO/CTRE;
TpeboBaHus kKayecTBa B
COOTBETCTBHUHU C
JEeHCTBYIOIUMHY CTaHAapTaMU

NPOIyKLMHU OTpaciy;
O¢dexTuBHO
HCIIONB30BaTh MaTepuabl
1 060pynoBaHHE

YCTaHOBOK K 3aITyCKy,
HOJTOTOBKH U
peKymnepanuu pabounx
MaTepHaJioB

3agaua npoeccHOHANBHON

Hepnonmecxnﬁ KOHTPOJIb aJJUTUBHOI'O MMPOU3BOACTBA, KOHTPOJIb PE3YJIETATOB
HU3TOTOBJICHUS U3ACIUNA Ha o6opyaonaﬂnﬂ AJAATUBHOI'O MPOMU3BOJACTBA. KOHTpOJH:

JESTETbHOCTH pe3yJIbTaTOB U3TOTOBJICHUS HECIOXKHBIX U3/ENNi Ha 000pYyJOBaHUM Al AUTHBHOTO
MIPOM3BOJICTBA
IIpodeccronanbHbIe Crymarens DOJDKeH CrymaTens JODKeH
P Cnywmarenb J0/DKeH 3HaTh (3) = s 4 A
komnereHuuu (1K) yMeTh (Y) npuobpectr ombIT (O)

IIK 11.1 CnocobHocTh
KOHTpPOJIA U AUarHocTuku SLM-
npouecca. Cnoco6HOCTH
MIPUMEHEHUS METOMIOB
Hccre0BaHus 00pa3LioB nocie
nocto6paboTKu

Ocob6ennoctu SLM-
obopynoBanusi u SLM-
npouecca. Metoasl
JUarHOCTHPOBAHUA U
KOHTPOJIA Ka4ecTBa

Juarnoctuposats SLM-
o0opynoBaHMe
HccnenoBaTth kauecTBo
00pa3LoB MOJTy4eHHBIX
SLM-metonom

PyxoBoxcTBa Ha
YPOBHE
KOHTPOJIMPYIOLIEro
3B€HA T10 COCTOSIHUIO
SLM-o060pynoBanus 1
KauecTBy 00pa3LioB
noxy4eHHbIx SLM-
METOJIOM
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Omnwucanye 00pa3oBaTeIbHOIO IpoLecca o JaHHOH pabodeit mporpamMme

DopMEI
No Konmye | opranusa
n/—n Tema 3ansaTHs (pazgena) CTBO | MU OCHOBHBIE 3JIEMEHTHI COAEPIKAHUS
4acoB | y4eOHBIX
3aHATUI
Jlexuusi: TepmuHbl 1 onpenenenus. Ob6uue
Texuus — | PPYHIMIE (yHKIMOHUPOBAHUS YCTAHOBOK
BBezneHue B TEXHOJIOTHIO 4y CEJIEKTUBHOTO JIa3epHOro ciuiasienus (SLM)
M2 CEJIEKTUBHOIO JIa3€PHOTO 5 Aﬁ B CpaBHeHue SLM-TEXHOIOTUHM C KJIACCHIECKUMHU
crasieHus (SLM) - P TEXHOJIOTHSAMH MaLIMHOCTPOSHUS
Allp: ITopsaok TeXHOJIOrMIEeCKOM MOATOTOBKU
npouecca SLM-nedatu
SCCH(;GK?QH;)::;;ﬁ:;:;;fijgy B gekguﬂ: ITousTHe «f}mmmaﬂoﬁ» JleTay.
COOEHHOCTH AeTaiel, MOAXOAAIMX AT
M3 Hpdertsroen (Babiop 1 JlTeKupm | anmuTHBHOTO Hpomao;lcma. [TpousBoaUTETLHOCTD
TEXHOJIOTHH H3TOTOB/ICHHA. o SLM-ycranoBok (Ha npumepe SLM-yctanoBok AO
Kpurepuu Beibopa TeXHOIOTUH (JIeprLE CHETSRS)
SLM B NpOMBIILIEHHOCTH)
Jlexuusi: Teopus o reoMeTpHH, TeHEPaTUBHOM
Ju3aiiHe ¥ ONTUMU3ALUHU KOHCTpYKIwiA SLM-
Texuus — | MPOHU3BOACTBA
OcobeHHOCTH KOHCTPYUPOBaHHUs 0.54
M4 (IpOEeKTUPOBaHUS) U3ETU ISt 10 H’H . JHIp: IIpoBeneHUE TONONIOTHIECKON ONTUMHU3AIIUI
SLM-npousBoacTBa 9 5}: Jetanu, coopku. [IpoBeneHue napameTpUIecKoit
T onruMusanuy. ITocTpoeHne pemeTyaTbix CTPYKTYP.
®opmuposanue stl paitnos. KonrponbHas
caMocCTosATeIbHas paboTa
Jlexuusi: Onucanue stanoB SLM-npoiiecca.
H3zy4yeHue THUIIOBBIX KOHCTPYKLHIA 1
BCIIOMOTATEJIbHBIX TEXHONIOTMYECKUX 3JIEMEHTOB.
Omnmucanue Texnoaoruu CJIC. IIpumepsl
XapaKTepHbIX JeTanell. CBOMCTBa MaTepHaloB
(TIOpOILIKOB): TEKy4eCTh, MEXaHUYECKHE CBONCTBA,
XHMHUYECKHH COCTaB, TUCIIEPCHOHHBIN COCTaB.
Jlexusa —
2q. TexnHonormaeckue napameTpsl mpouecca CJIC.
XapaKTepUCTUKH U KaYECTBO MOTYYEHHBIX
M5 TexHomormyeckas moAroToBKa 8 Allp - "
npouecca SLM-neqatu 4y,
JIp —
24, Allp: IIpoekTpoBaHUE TEXHOJOTHMUECKUX
pexumoB SLM-nponecca. [Ipaktudeckoe 3aganue
«IToaroToBKa MpoeKTa MevaT
JIIIp: Pa3paboTka BCIIOMOTraTeNbHbIX
TEXHOJIOTHYECKUX 3JIEMEHTOB H3/ICJIHS.
MoaenupoBaHue KOMIIOHOBKH IOJIOYKEHHS U3
B 00beMe nevatd SLM-yCTaHOBKH
Jlexuusi: TpeGoBaHMA K MEPCOHATY,
BBIIOJIHAIOINEMY pabOThI X 00CITY KUBAKOILEMY
Cucrembl SLM-yctanoBok AO «JlasepHsie
cucTeMbl». O61Ke Mepbl 6€30MaCHOCTH MPU
BBINIOJIHEHHU paboT. TpeGoBaHus JlazepHOit
Bomnpocs! 6e3omacHOCTH U Tesaps— 6e3omacHocTH. TpeboBaHus 6€30MacHOCTH NpU
9KOJIOrUH npu paborte ¢ SLM- 1759 paboTe ¢ METAJIONOPOIIKOBEIMY KOMIIO3HLHSAMH.
M8 ycTaHOBKaMHM (Ha npuMepe SLM- 2 A,H B TpeboBanus 6e30NaCHOCTH MPH 3aMEHE COCTABHBIX
ycraHoBkH AO «Jla3epHsie 0.2 5pq 4acTel ¥ TEXHUYECKOM OOCITy)KUBaHUY Ha NIPUMEPE
,254.

CUCTEMBI»)

SLM-ycranoBku AO «Jla3epHbie CUCTEMBIY.
TexHu4eckoe 06CTyKMBaHUE U TEKYIIUN PEMOHT.

Allp: ITpakTHueckoe u3ydeHue paboTsl Ha
npuMepe SLM-yctanoBok AO «JlazepHbie
CHCTEMBI»

20




Dopmbl

No Konuue | opranmsa
n/_n Tema 3anATUA (paszgena) CTBO | LU OCHOBHBI€ 3JIEMEHTBI COZIEPXKAHHS
4acoB | y4eOHBIX
3aHATHH
Jlexuusi: YCTpoHCTBO U NPUHLMAI PaboTHI,
nporpaMMHoe obecrnieueHue U uHTepdeiic
INpOrpaMMHOTO 00ecHedeH sT, MOHTaX U IEeMOHTaX
000pyIOBaHUs, UCTIOIb30BAHKE 110 HA3HAYEHHIO
JleKuus — | CHCTEMBI CEJIEKTUBHOTI'O JTa3€PHOT0 CIUIABJIEHUS Ha
Omnucanue U paboTta yCTaHOBOK 0,5u. npumepe SLM-yctanoBku AO «JlazepHsie
MO SLM (na npumepe SLM- 3 Allp — CUCTEMBI»
yctaHoBkH AO «JlazepHsie lu.
CHCTEMEI») JIp — Allp: 3HaKOMCTBO ¢ IPOTPaMMHBIM
1,54. obecniedenueM: : PrepareModel, LaserStudio
JIIIp: 3aMeHa coCTaBHBIX YacTeii, paboTa ¢
NopouikoM Ha npuMepe SLM-yctanoBok AO
«JIa3zepHbI€ CHCTEMBI)
Jlekuusi: TpeGoBaHMs K MOMEIIEHHIO,
BCIIOMOTaTeJIbHOMY 000Dy I0BaHHIO, MaTepHaIbHO-
Opranssamys pafioms: SLM- Texuus — | TEXHIIECKOMY obecrnieyenmo paboyero Mecta u
CBIPBIO
Milo | [POH3BOACTBA (na mpumepe SLM- 5 1,54.
yctaHoBkH AO «JlazepHsie Allp - Allp: JTeMOHCTpAL TPOLEAY DI BXOMHOTO
CHCTEMBI») 0,54. )

KOHTPOJISI METAIIMYECKOro Mmopouka. Pacuer
3ajlaua ONTUMU3ALHUHU pecypcoB (obecredeHne
HENpPEepPBHIBHOTO CKAHAPOBAHHSA)
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Tema 3ansatus (pasgena)

Kommue
CTBO
YacoB

DopMmbI
oprasusa
81071
yueOHbIX
3aHATUH

OCHOBHBIE 3JIEMEHTBI COIepXaHusA

Mi11

IIpakTrka nevatu Ha
apauTUBHOM SLM-
000pynoBaHUH (MIOJTHBIIM
KOMIUIEKC)

Jlexus
—1,5q.
Allp —
4,54,

Jlexuusi: TexHuka 6€30MaCHOCTH MPU MOATOTOBKE
npoLecca neyaTy. AnnapaTHas NoAr0TOBKa:

- IIpoBepka cooTBETCTBUSA

KayecTBa MaTepHaa.

- IIpuHLUIBI TPOTOKOIMPOBAHHUSL.

- IIpoBepka COOTBETCTBHUS MATEPUATIOB 3aJaHHBIM
napameTpaM (IOpOLIOK, HOX, I'a3, pocToBast
MOAJIOKKA U T.JI.).

- [IpoBepka KoIMYECTBA pAaCXOIHBIX MaTePHAJIOB.
- IIpoBepka rOTOBHOCTH YCTAHOBKH K paboTe.

- [IpoBeieHIE TOATOTOBUTENLHBIX ONlepaluii
(BBICTaBUTH MOJUTOXKY, IPOTEPETH OKHO BBOA
U3JIy4eHUs1, IPOBEPHUTH GUIBTPHI, 3arpy3ka 10,
BBIOOp MPOEKTA).

BeIBOZ yCTaHOBKY Ha pabouuil pexxuM:

- KonTtpons pabouero pexxuma.

- JlelicTBuUs omepaTopa B INTATHBIX CUTYALUSX.

- JlelicTBus omepaTopa B HEIITAaTHBIX CUTYALUsX.
- Kpurepuu OTKIIFOUSHHSA MOIEITH.

- Koppexrupyromuye 1eiCTBUS NPHU OTKIOHEHHUSX.
- 3aKJIFOYUTENbHBIE ONlepaluy (OCThIBAHHUE,
U3BJICUEHHE, BBITPY3Ka

MOPOILKA, OYHCTKA).

KanubpoBka cucTeEM yCTaHOBKH:

- MeToapl KOHTPOJIS KauecTBa U3rOTOBJIEHHBIX
H3JETUN

- 'eoMeTpHyeckue mapameTpsbl.

- [IpoyHoCTE Ha pa3psIB.

- YcranocTHas NpoYHOCTb.

Oco0GEHHOCTH CBOMCTB MOTYYESHHBIX H3IEIIHIA,
C1oco0bl N0cTOOPabOTKH (MEXaHUIECKas,
TEPMUYECKasl, XUMHYECKasi, JIEKTPOXUMUYECKa,
IUIa3MOXUMMYECKAS).

CrocoObl OTAENEHUS AETANN OT MOMJIOKKH U
TepMoobpaborka. [ToctobpaboTka

Croco0bl y janeHus NoAaepxeK
BcnomoraTenbHbIe cIOCOOBI KOHTPOJIS Ka4eCcTBa
TEXHOJIOTHYECKOTO Mporecca

Allp: Ipaxtudeckue pabotsl - « Co3maHue MOAETH
st nedatu SLM-Metonom», «[ToarotoBka K
nporeccy nedatu», « Pabounit pexxum CucreM Ha
npuMepe SLM-yctaHoBku AO «JlazepHbie
CHCTEMBI»

JIeMOHCTpalys KOHTPOJIS Ka4ecTBa
M3TOTOBJICHHBIX M3JEUit

- 'eoMeTpHYECKUE NapaMeTpsl.

- IIpoyHOCTE Ha pa3phIB.

- YcranocTHas NpoYyHOCTS.

ITpakTrdeckas 0TpaboTka METONOM
nocTo0paboTku (MeXaHUYeckas, TepMHYECKas,
XUMMYECKas, TTEKTPOXUMHUYECKas,
TUIa3MOXUMMYECKas).
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DopMbl
No Konuue | opranusa
n/_n Tewma 3aHsaTus (paznena) CTBO | LIMH OCHOBHBIE 3JIEMEHTHI COAEPIKAHUSA
4acoB | yueOHbIX
3aHATUH
Jlexuus: TeopeTnyeckue OCHOBEI METOOB
Jlexuys — | KOHTPOJIS Ka4eCTBA U3TOTOBIEHHBIX AETaJe.
MeTonbl KOHTPOJIS Ka4ecTBa 0,75u. Buas! KOHTPOJIS FEOMETPUYECKUX U MEXAHUUECKHX
M12 | U3rOTOBJIEHHBIX U3JENHUH C 2 Allp - [apaMeTpoB U3Aeaui
roMo1Ipio SLM-TexHoIoruu 1,254.
Allp: INpakruueckas pabora - «KoHTpoib
Ka4eCTBA U3TOTOBJIECHHOTO M3

OLIEHOYHBIE MATEPHUAJIbI
JUIs1 IPOBEJICHUSI IPOMEIKY TOUHOT'0 KOHTPOJIS B popMe 3aueTa

B xone peanuzanuu JII1I1 noBeimenus KBaTuGUKAIUH C [E]Tb TPOMEXYTOYHOTO KOHTPOJIS
3HAHUU NPOBOJUTCS IMPOMEXYTOYHAs aTTeCcTalusl clylaTenei mo yuebHoit nporpamme B opme
3a4eTa MyTEM BBINOTHEHUS NIPAKTUIECKUX U KOHTPOJIBHBIX padoT.

[IpomexxyTouHast aTTecTanys B GopMe 3aueTa OCyIIECTBISETCS 32 CUET Y4EOHOTO BpeMEHH.

Kpurtepum onenku IToxa3zaTen OLeHKH
IToHOCTBIO, KAYECTBEHHO, CAMOCTOSITEILHO, B
«3a4TEHO» 0 0
otBeieHHOE BpeMs Ha 80%-100%
«He 3auteHo» He nonHOCTRIO, HE caMOCTOSTENIEHO, MeHee 80%
['1aBHBI HayYHBINA COTPYAHUK (:///,/
AO «JlazepHBIe CHCTEMEI», I.T.H. N // / A.B. CaBun
N 7
Nuxenep 1 kateropuu I
AOQ «Jla3epHBIE CUCTEMBI», K.T.H. £, ,@7//;/ / T'.T. Jbxramanze
/

o~

/

WNuxenep 1 kareropun Ay
AO «JIazepHbIe cUCTEMBI) /W47 JHOJO. Tetposa

[ g /

HayunsIit pykoBOAHTENH
AO «JIazepHble cUCTEMBI», 1.T.H., Ipodeccop / A.C. bopeiimo
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