006 yTBep>xaeHun npocdeccmoHanbHOro craHpaprta "Cneunanucr
NO NPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U UH)KEHEPHOMY
pacyeTy CJIOXKHbIX Y3JIOB U MEXaHU3MOB U3EJIUKA U3
HAHOCTPYKTYPUPOBAHHbIX NOJIMMEPHbIX U KOMMNO3ULMOHHbIX
MaTepuasioB, HAHOMETAJIJIOB U TEXHOJIOTMYEeCKOU OCHACTKMU Ans
MX U3rotossieHua"

Mpuka3s * Ne 170H - 0T 24.03.2022 - MMHWUCTEPCTBO TPyAa M CoLManbHOM 3awuThl - lencTByeT 6e3 n3meHeHun

MWHWUCTEPCTBO TPYLA N COLUNANBHOW 3ALLNTHI POCCUNCKOW ®ELEPALIAN
MPNKA3
MOCKBA

24 mapta 2022 r. Ne 170H

06 yTBepXAeHUn NpoeccnoHanbHOro ctaHgapTa "CneumanncT No NPOEKTUPOBAHNIO, KOHCTPYMPOBAHNIO 1
NHXXEHEepPHOMY pacyeTy CJIOXKHbIX Y3/10B U MEXAHU3MOB MU34ENNN N3 HAHOCTPYKTYPUPOBAHHbLIX MNOJUMEPHbIX
1 KOMNO3MLMOHHbLIX MaTepranos, HAHOMETAI0B U TEXHOJIOMMYECKON OCHACTKN AN UX U3rOTOBAEHUS"

3aperncTpupoBaH MuHiocToMm Poccum 28 anpens 2022 r.
PernctpauunoHHbii Ne 68362

B cooTBeTCTBMM C NYHKTOM 16 MNpaBun pa3paboTku 1 yTBepXAeHUs NpodecCnoHanbHbIX CTaHAaPTOB,
YyTBEPXAEHHbIX MOCTaHoBNeHUeM lNpaBuTenbcTBa Poccninckon ®Pegepaumm ot 22 sHaps 2013 . Ne 23
(CobpaHue 3akoHopaTenbCcTBa Poccuinckon ®epepaunn, 2013, Ne 4, cT. 293; 2014, Ne 39, cT. 5266),
NpvKasbiBalo:

1. YTBEpAnTb NpunaraemMbli NpoecCcnoHabHbln CTaHaapT "ChneumnanuncT no NpoeKTUpoBaHuIo,
KOHCTPYMPOBAHWUIO U MHXXEHEPHOMY pacHeTy C/I0XKHbIX Y3JI0B U MEXaHU3MOB U3LeNunii 13
HaHOCTPYKTYPUPOBAHHbIX NMOJIMMEPHbIX U KOMMO3ULNOHHBIX MaTepranos, HAHOMETaJI0B U
TEXHOJIOrMY4eCKON OCHACTKM AN1F UX U3roTOBAEHNS".

2. YCTaHOBWTb, YTO HAaCTOALIMUIA NpuKa3 BCTynaeT B cuny ¢ 1 ceHTabps 2022 r. n gencreyeT Ao 1 ceHTa6ps
2028 .

MuHuncTp A.O.KoTsKoB

YTBEPXIEH

nprvikasom MuHucTepcTea TpyLa 1 COLMaIbHON 3aLUNThI
Poccuinckon ®epepauun

oT 24 mapTta 2022 r. Ne 170H

NPO®ECCUOHAJIbHbIA CTAHOAPT

CneuuanncT no NPOeKTUPOBaHNIO, KOHCTPYVPOBAHUIO 1 UHXXEHEPHOMY PACHETY CJI0XKHbIX Y3J10B 1
MeXaHW3MOB U34e/Ni N3 HAHOCTPYKTYPUPOBAHHbIX MOMMEPHbIX U KOMMO3ULIMOHHBIX MaTEPMaIoB,
HAaHOMETAJIJIOB U TEXHOJIOMMYECKOW OCHACTKU OISt UX N3rOTOBJIEHMS

1534
PernctpaumnoHHbIn HoMep

Conep>xaHue
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|. ObLime cBegeHUn

Il. OnncaHue TpyAoBbIX PYHKLMIA, BXOASALLMNX B MPORECCUOHabHbIN CTaHAapPT (yHKUMOHaNbHAsA KapTa
BMAa NPohecCcMoHasbHON feATeNbHOCTH)

Ill. XapakTepncTrka 0606LLEHHBIX TPYLOBbIX (YHKLMIA

3.1. O6obuieHHas TpyaoBas pyHKUMA "Pa3paboTka KOHCTPYKLWIA AeTaNeil 1 y3/0B N3 HAHOMETAJI0B U
HaHOCTPYKTYPUPOBAHHbIX NOIMMEPHbIX M KOMMO3ULMOHHBIX MaTepnanos"

3.2. O6obuieHHas TpyaoBas pyHKUMA "Pa3paboTka cOOpOUHbIX MOLENEN CNOXKHbIX Y3/10B U MEXAHW3MOB
N30enni N3 HaAaHOCTPYKTYPMUPOBAHHLIX MOJNMMEPHbBIX Y KOMMO3MLMOHHbIX MaTepuasnos, MeTaNI0B, CMJIaBOB W
HaHoMeTanoB"

3.3. O6obueHHas TpyaoBas pyHKUMA "Pa3paboTka LMppoBOro 4BONHNKA COXHbIX Y3/10B 1 MEXAHN3MOB
n3gennii N3 HaHOCTPYKTYPUPOBAHHLIX MOJNMEPHbBIX Y KOMMO3MLMOHHbIX MaTepuanos, MeTanoB, CrJlaBoB U
HaHoMeTasnoB"

3.4. 060buieHHas TpyaoBas pyHKUMA "MPOeKTUPOBAHNE N NHXXEHEPHbIA pacyeT TeXHON0r NYeCcKom
OCHaCTKW 4715 NPOM3BOACTBA U3AENNA N3 HAHOCTPYKTYPMPOBAHHBLIX MOJMMEPHbLIX 1 KOMMO3ULMOHHbIX
MaTepuasnos, MeTannoB, CrJiaBoB U HAaHOMeTa10B"

IV. CBeneHmnsa 06 opraHmnsaumsax - paspaboTymkax npodeccnoHanbHOro CtaHaapTa

|. ObLime cBepgeHUn

NHXXeHepHO-KOHCTPYKTOPCKME paboTbl MO NPOEKTUPOBAHUIO CIOXKHbLIX KOHCTPYKLWUIA U3 HAHOMETAJ/I0B U1
HAaHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX 1 KOMMO3MLMOHHbIX MaTepnasoB
40.237

(HaumeHoBaHWe BMAa NPOGECCMOHabHON AeATeNbHOCTN)
Kopn

OCHOBHas Lie/lb Bla NPOodeCcCMOHaNbHOW AeaTebHOCTY:

ObecneyeHune NOSHOrO LMKIIA NPOEKTUPOBAHNSA HOBbLIX MOAENEN CNOXKHBIX Y3/10B 1 MEXAHW3MOB U3AENNNA 13
HAHOCTPYKTYPUPOBAHHbIX MOMMMEPHbIX U KOMMO3ULIVMOHHbIX MaTEPWaJioB 1 HAHOMETAJIOB, BKJ/IOYas
MPOEKTNPOBAHNE TEXHOJIOFMYECKON OCHACTKN AS UX U3rOTOBMIEHNS, OT MOAFOTOBKU KOMMJIEKTOB
KOHCTPYKTOPCKOW AOKYMEHTALMMN [0 NOCTPOEHUS TPEXMEPHOI LIMGPOBOIA MOLENN N3LENNS, C LeNblo
3anycKa NpoM3BOACTBEHHOIO NPOLIECCA U3rOTOBIEHUS U3ENNIA C MUHMMA IbHBIM KOAMYecTBOM Bpaka

Ipynna 3aHaTnin:2141MHxXeHepbl B MPOMbILLAIEHHOCTM U Ha NPou3BOACTBe2 144MHXXEHepbl-MexaHKu
3118YepTeXXHUKM --

(kop OK3 1)

(HaumMeHoBaHMe)
(kog OK3)
(HaMmMeHoBaHMe)

OTHeceHune K BMAaM 3KOHOMUYECKON AeATeNbHOCTIN:22.19Mpon3BOACTBO NPOYUX PE3NHOBLIX N34
32.99MMpon3BoACTBO MPOYMX FOTOBbIX U3AENNIA, HE BKJIIOYEHHBIX B ApYrue rpynnupoBKu
62.09[1eATeNbHOCTb, CBA3aHHAA C UCMOJIb30BAHNEM BbIYUCANTENBHON TEXHUKN N MHDOPMALMOHHbIX
TEXHOOMNA, NPoYas

71.20.3WcnblTaHns 1 aHannM3 PU3NKO-MEXaHNYECKMX CBONCTB MaTEPUasioB 1 BELLECTB

72.19Hay4Hble uccnenoBaHns n pa3paboTky B 061aCT eCTECTBEHHbBIX U TEXHUYECKMX HayK Npoyme

(kom OKB3[1 2 )
(HauMeHOBaHWe BMAa 3KOHOMUYECKON [eaTeNbHOCTH)
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1 O6LEepoCCUNCKNIA KNacCUKaTop 3aHATUIA.
2 0O6LLepoCcCcnnCKMin KnaccudunkaTop BUAOB SKOHOMUYECKON AeATENbHOCTH.

Il. OnucaHue Tpy[oBbIX QYHKLMIA, BXOAALLMNX B NPOECCMOHANbHBIN CTaHAAPT (PyHKLUMOHaNbHAsA KapTa
BMAa NpodheCcCnoHa bHON OeATENbHOCTHN)

0606LLeHHbIe TpYLOBbIE (YHKLMUTPYAOBbIE (DYHKLM

KOAHaWMeHOBaHWeYypOBeHb KBanpUKaLnMHanMeHoBaHMeKoAypoBeHb (MoAypOBeHb) KBanugurKkaLmm

A

Pa3paboTka KOHCTPYKLWIA OeTaNen 1 y310B U3 HAHOMETAJJIOB U HAHOCTPYKTYPUPOBAHHbIX MOJVMEPHbIX U
KOMMO3MLNOHHbIX MaTepnasioBs

Pa3paboTka KOHCTPYKTOPCKOM AOKYMEHTaLUN AeTanen M3 HaHOCTPYKTYPUPOBAHHbIX NMOJIMMEPHBIX W
KOMMO3MLMOHHbIX MaTepnasoB, METa/JI0B, CMJ1IaBOB 1 HAHOMETAJII0B, BXOAALLUNX B CJIOXKHbBIE Y3J1bl 1
MexaHu3Mmbl n3nenninA/01.55

Co3faHne TpexMepHbIX MaTeMaTMYeCKUX ModeNnen aeTanen N3 HaHOCTPYKTYPMPOBAHHLIX MOJANMEPHbIX 1
KOMMO3MLIMOHHBIX MaTepnaJsioB, MeTasJIoB, CMJIaBOB 1 HAHOMETAJJI0B, BXOAALLNX B CJIOXKHbIE Y3J1bl 1
MexaHun3mbl n3genninA/02.55

Pa3paboTka TeXHONOrMYeCKUX NpoLEeccoB N3roTOBJEHNS AeTanel N3 HaHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHBIX 1 KOMMO3ULIMOHHBLIX MaTepPXasoB, METANIOB, CM1aBOB Y HAHOMETAJIJI0B, BXOASALWMX B
CJIOXKHbIE Y3J1bl U MEXAHU3Mbl U34E/INIA, Ha OCHOBE CO3JaHHON TPEXMEPHON MaTeMaTUYeCcKom
moaenunA/03.55

B

Pa3paboTka cOHOpPOYHbIX MOLAENEN CNOXKHBIX Y3/I0B 1 MEXAHU3MOB N3OSN U3 HAHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHBIX U KOMMO3NLIMOHHbLIX MaTepNanoB, METaIOB, CMJ1IaBOB 1 HAHOMETas10B6

dopMMpOoBaHME KOMIMJIEKTOB NPOEKTHON 1 paboyen JOKYMEHTaLUWUW feTanein N3 HaHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHbIX M KOMMO3NLMNOHHBLIX MaTepranos, METa 0B, CN/1aBOB N HAHOMETAJ/I0B, BXOAALLUX B
CNOXXHbIE y3/1bl U MEXaHW3MbI U3OeNNIA, AN18 NpoBeaeHMsa cOopoYHbIX onepauninB/01.66

MoCTpoeHne TpexMepHO MaTeEMaTUYECKON MOAENN NPOCTPAHCTBa COOPKN y3na n3aenmin us
HaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHbIX 1 KOMMO3MLMOHHbIX MaTepnanoB, MeTasJ10B, CrJ1aBoB U1
HaHoMmeTannosB/02.66

OTnafka MaTeMaTU4eckom moaenu c6opKn CNOXKHOro y3na n3aenns n3 HaHOCTPYKTYPMUPOBAHHbIX
NONMMEPHBIX N KOMIMO3ULMOHHbLIX MaTepunasnos, MeTaNnoB, CrJiaBoB U HaHOMeTann0B8B/03.66

C

Pa3paboTka UM poBOro ABOMHMKA C0XKHbIX Y3/10B U MEXAHW3MOB U3LEANA N3 HAHOCTPYKTYPUPOBAHHbIX
MOJIMMEPHbIX U KOMMO3NLNOHHBLIX MaTepranos, METaJII0B, CNJ1aBOB N HAHOMETaJJIoB7

MoAroToBKa KOMMJIeKTa AOKYMEHTaLMW LMPPOBOro ABOMHMKA CJIOXKHbIX Y3/10B U MEXaHW3MOB U3AeNNiA 13
HaHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX M KOMMO3ULNOHHbLIX MaTepnasnos, METaJJIoB, CNJaBoB U
HaHOMeTasIJIOB A1 NPOBeAEeHNA UHXeHepHbIX pacyeTosC/01.77

Pa3paboTka NnpoToTUNa BUPTYasbHON CPefbl IKCMIyaTaLMmn CAOXHbIX Y3/10B 1 MEXAHU3MOB N3NNI 13
HaHOCTPYKTYPUPOBAHHbLIX MOJVMEPHbIX Y KOMNO3ULMOHHbIX MaTepnasnos, MeTasl08B, CrjiaBoB U1
HaHOMeTasIJIoB A1 NPOBeAEeHNA UHXeHepHbIX pacyeTosC/02.77

MpoBefeHne NHXEHEPHbIX PACYETOB C0XKHbIX Y3/10B U MEXAHU3MOB U3LE/INA N3 HAHOCTPYKTYPUPOBAHHbIX
MOSVMEPHBIX 1 KOMMO3WLMOHHBIX MaTepPUanoB, METAIOB, CMJIABOB M HAHOMETAJISIOB B MOJIE€/IbHbIX
ycnosusaxC/03.77

D
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MpoeKTNpOBaHNE N NHXEHEPHBLIN PacyeT TEXHOIOrMYECKOM OCHACTKX A5 NPOM3BOACTBA U3Aenni 13
HAHOCTPYKTYPUPOBAHHLIX MNOJIMMEPHBIX Y KOMMNO3ULMOHHbLIX MaTepManos, METaI0B, CMJ1aBOB U
HaHoMeTannoB7

nOJJ,FOTOBKa TeXHN4YeCKOoro 3ajgaHuna Ha NpoekTnpoBaHmne TEXHOJIOrMYeCKOM OCHACTKMN onga npon3BoacCcTBa
N30ennii N3 HaAaHOCTPYKTYPMPOBAHHLIX MOJANMEPHbBIX 1 KOMMO3MLMOHHbIX MaTepuanos, CrJiaBoB, METa/I0B 1
HaHoMmeTannosD/01.77

KOHCTpynpoBaHmMe TEXHONOMMYECKON OCHACTKN 419 NPOU3BOACTBA U3LEANA U3 HAHOCTPYKTYPUPOBAHHbIX
NOJSIMMEPHbIX Y KOMMO3ULMOHHBIX MaTeprasios, CraBoB, MeTasioB U HaHoMeTas1o8D/02.77

lNpoBeaeHne NH)XXEHEPHbIX PacyeToOB MaTEMATUYECKON MOAENN TEXHOJIOTMYECKON OCHACTKN AN
NPOVN3BOLCTBA U3LENNA U3 HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHBIX Y KOMMO3ULMOHHbLIX MaTepManos,
CNNaBoOB, MeTa/y1I0B N HaHoMmeTannosD/03.77

MoAroToBKa KOMMIEKTa TEXHNYECKON N KOHCTPYKTOPCKOM AOKYMEHTauumn aaa Nnpou3soacTBa
TEXHOJIOrMYeCKOWN OCHACTKKN, MPUMEHAEMON AN N3roTOBAEHNS U3AENNA N3 HAHOCTPYKTYPUPOBAHHbIX
NONMMEPHbIX U KOMMO3ULMOHHbLIX MaTepuasos, CN1aBoB, MeTaIoB U HaHOMeTannosD/04.77

[ll. XapakTepncTuka 0606LWeHHbIX TPYA0BbIX (YHKLNIA
3.1. O606LeHHas TpyaoBas hyHKUUS

HanmeHoBaHue

Pa3paboTka KOHCTPYKLWIA OeTanen u y310B U3 HAHOMETAJSIOB U HAHOCTPYKTYPUPOBAHHbIX MOSIMMEPHbIX U
KOMMO3ULIMOHHBLIX MaTepurasioBKogAYpoBeHb

KBaMgukaumms

MpouncxoxxaeHne 060bLLEHHON TPYA0BON YHKLUN
Opurunan
X3auMCTBOBaHO U3 OpUrnHana

Ko opurvnHana
PernctpaunoHHbIn HoMep NpoecCcMoHanbHOro CTaHaapTa

B03MOXXHblE HAVMEHOBAHNS OOJXKHOCTEN, MPONECCUNTEXHNK-KOHCTPYKTOP
TexHUK-MPoeKTUPOBLLMNK

TpeboBaHusa K obpa3zoBaHuio n obyvyeHuoCpeagHee npodeccmoHansHoe obpa3oBaHme - MPorpaMMbi
NOArOTOBKM CNeLMannCcToB CPeHEro 3BeHa

TpeboBaHMA K OMNbITY NpakTU4eckon paboThbl-

Ocobble ycnosua gonycka kK pabotellpoxoxxaeHne oby4eHns No oxpaHe Tpyaa 1 NPOBEPKUN 3HAHNA
TpeboBaHWI 0XpaHbl Tpyaa 3

[pyrvne xapakTepucTuku-

JOoNoNHNTENbHBIE XapaKTEPUCTUKM

HanmeHOBaHMe OOKYMeHTa

Kon

HanmeHoBaHme 6a30BoM rpynnbl, 4OHKHOCTKU (Mpodeccun) uim cneunansHoOCTH
OK331184epTexHuku

EKC 4 -YepTexHuk

-YepTeXXHNK-KOHCTPYKTOP

-TeXHMK-NPOEKTUPOBLLNK

-TeXHUK-KOHCTPYKTOP

OKMNATP 5 275304epTeXHNK
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275344epTeXXHUK-KOHCTPYKTOP

26996 TexXHNK-KOHCTPYKTOP

27102TexXHUK-NPOEKTUPOBLLNK

OKCO 6 2.15.02.04CneuuanbHble MalluHbl 1 yCTPONCTBA

2.15.02.08TexHon0rna MallMHOCTPOEHNS

2.18.02.03XnMn4yeckas TeXHOOrns HeopraHN4YeCKnx BeLLecTB
2.18.02.06X1MMmMYecKasn TEXHOOrMa opraHuyeckmnx BeLecTs
2.22.02.07MNopolwKoBas MeTanyprusa, KOMNo3MUnoHHbIe MaTepuanbl, MOKPbITUS

3 MocTaHoBneHue MpaBuTtenbcTBa Poccminckon depepauun ot 24 nekabpsa 2021 r. Ne 2464 "O nopsgke
obyyeHuns no oxpaHe TpyAa v NPOBepKK 3HaHMA TpeboBaHMin oxpaHbl Tpyaa" (CobpaHue 3aKOHOAATENbLCTBA
Poccuinckon ®degepaunn, 2022, Ne 1, cT. 171).

4 EAMHBIA KBAaANGUKALNOHHBIA CIPaBOYHUK AO/KHOCTEN PYKOBOAMTENEN, CNELNaNNCTOB 1 CAYXKaLlmnX.

5 Obiepoccnickmnin knaccudukaTop npodeccunin pabounx, 4OMKHOCTEN CRYXaLLKUX U TapuHbIX pa3psaoBs.
6 ObLiepoccninckuin kKnaccudukaTop cneunanbHOCTeN No 0bpa3oBaHuIo.

3.1.1. Tpynosasa pyHKUMSA

HanmeHoBaHue

Pa3paboTka KOHCTPYKTOPCKOW LOKYMEHTaLUUN AeTanen u3 HaHOCTPYKTYPUPOBAHHbLIX NOJUMEPHLIX 1
KOMMO3MLNOHHbLIX MaTepunasioB, METaJJIOB, CNJIAaBOB U HAHOMETAJJI0B, BXOOALWLNX B CJIOXKHbIE Y3J1bl 1
MexaHu3Mbl n3gennnkKogA/01.5YpoBeHb

(mopypoBeHb)

KBannpukaummns

MpouncxoxxaeHne TPyHoBON YHKLNN
OpuruHan
X3anMCTBOBAHO 13 OpuUrnHana

Kopn opurvHana
PerncrtpauunoHHbI HoMep NpodeccMoHasbHOro CTaHaapTa

Tpynosble gencreusllpoBefeHe 3aMepoB AeTanen U3 HAaHOCTPYKTYPUPOBAHHBLIX MOJANMEPHbIX Y
KOMMO3MLMOHHbIX MaTepunasioB, METaJJIOB, C1aBOB 1 HAHOMETAJIIOB, BXOAALLNX B CJIOXKHbLIE Y3/1bl 1
MexXaHWU3Mbl 30ennin, ANna pa3paboTKy 3CKU3HbIX YepTeXeN

Pa3paboTka 3CKM3HbIX YepTexen aeTanen U3 HaHOCTPYKTYPUPOBAHHBIX MOJMMEPHbLIX 1 KOMMAO3ULMOHHbIX
MaTepuasoB, METANOB, CMJJIaBOB 1 HAHOMETAJIIOB, BXOASLLUNX B CJIOXKHbIE Y3Jibl 1 MEXAHU3MbI U3AENNIA
OnpegneneHne rnokasaTesnen TEXHNYECKOro YPOBHS MPOEKTUPYEMbBIX AeTanel N3 HAHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHBIX M KOMMO3NLNOHHBLIX MaTepranoBs, MeTa 0B, CNJaBoOB N HAHOMETAJ/I0B, BXOAALLUX B
CNOXXHblE Y3/1bl U MEXAHWU3Mbl N34eNNN

Pa3paboTka npoekTHOW 1 paboyen KOHCTPYKTOPCKOM AOKYMEHTaUUN geTanen n3 HaHOCTPYKTYPUPOBaHHbIX
MOJIMMEPHBIX M KOMMO3ULMOHHBLIX MaTepnanoB, MeTa 0B, CNJIaBOB U HAHOMETAJ/I0B, BXOASLIUX B
CNOXXHblE Y3/1bl U MEXAHWU3Mbl N34eNn

BHeceHne HeobXxoaMMbIX M3MEHEHUI B YepTexu obLero Bnaa KOHCTPYKUUA, COOPOYHbIX e AUHNLL 1
;J,eTane|7|, CXeMbl MEXaQHU3MOB, ra6apv|THb|e N MOHTa>XHble YepTeXn No 3CKN3HbIM OOKYMEeHTaM

Heobxogumble yMeHUANPUMEHATb CUCTEMY NPeLESbHbIX OTK/IOHEHUI pa3MepoB 1 OpM B COOTBETCTBUN C
eVHON CUCTEMOWN AOMYCKOB U NOCagokK

M3y4aTb onybAnkKoBaHHbIE MAaTEHTHbIE NCCNELOBAHNS KOHCTPYKLUMIA AeTaNeil N3 HaHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHBIX M KOMMO3NLNOHHBLIX MaTepranos, MeTa 0B, CNJaBoOB N HAHOMETAJ/I0B, BXOAALLUX B
CNOXXHblE Y3/1bl U MEXAHWU3Mbl N34eNNN

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru CTp. 513 26



Pa3pabaTbiBaTb KOHCTPYKLIMIO IeTaNell M3 HAHOCTPYKTYPUPOBAHHBIX MOJMMEPHbIX Y KOMMO3MLUOHHbIX
MaTepuanoB, MeTaNOB, CMJIABOB M HAHOMETAJIJIOB B COOTBETCTBMU C TpebOBaHNAMM CTaHAAPTOB
OpraHu3aunmn, HaUuMoHaNbHbIX CTaHAAPTOB 1 TEXHUYECKMX PErIaMEeHTOB

Pa3pabaTbiBaTb KOHCTPYKLMIO eTaNlell M3 HAHOCTPYKTYPUPOBAHHBIX MOJIMMEPHBIX Y KOMMO3MUMOHHbIX
MaTepuanoB, METANOB, CNIAaBOB M HAHOMETAJNIOB, BXOAALLMUX B CJIOXKHbIE Y3/1bl 1 MEX@HWU3MBI, B
COOTBETCTBUM C TPeBOBAHUAMY TEXHNYECKOrO 3a4aHNs

Wcnonb3oBaTb CUCTEMBI @BTOMaTU3MPOBAHHOMO MPOEKTUPOBAHUS, MOAENNPOBAHUS

AHanM31poBaTb M MPUMEHSTb CMPABOYHbLIE MAaTEPMasbl U COPTAaMEHTbI MO MOKYMHbIM CTaHAAPTHbLIM
neTansm npu pa3paboTke KOHCTPYKTOPCKON LOKYMEHTaLUm

Wcnonb3oBaTh CNpaBoYHbIE MaTepuasbl U COPTAaMEHTbI MO KOHCTPYKLIMOHHBLIM MaTepuanam,
CTaHAAPTW30BAHHbLIM U34ENAM U MOKYMHLIM N3LEeNNAM

Heobxoaunmble 3HaHUAEAMHAS CMCTEMa KOHCTPYKTOPCKOM LOKYMEHTaLum

HayepTaTenbHas reoMeTpus u YepyeHue B obbeme, He06X0AUMOM A5 BLIMOSHEHNS TPYLOBOA PYHKLUN
WH>xeHepHas rpadvka, B 06beme, HEOOX0ANMOM ANS BbINOJHEHNS TPYA0BON DYHKLIAN

TexHonorna metannoobpabotku, B 06beme, HeO6XOAUMOM A5 BLIMNOJHEHUS TPYLOBON (hyHKLUN
TexHONornn N3roToB/eHNS AeTanel n3 NoMMepHbIX MaTepnanos, B 06beme, HeobxoanMoOM Ans
BbINOSIHEHNA TPYA0BOW (PYHKLUN

OcobeHHOCTN NPOEKTUPOBAHUSA KOHCTPYKLNIA U3 HAHOCTPYKTYPUPOBAHHbLIX MOJSIMMEPHbIX U
KOMMO3MLMOHHBLIX MaTepunanos, METaNI0B, CMJIAaBOB 1 HAHOMETa/I0B

CBOMCTBA 1 XapaKTEepPUCTUKN MaTepnanos (MOAMMEPHbIX 1 KOMMNO3WLMOHHbLIX MaTeprasnos, MeTasloB 1
CMNaaBOB, B TOM YMCJIEe HAHOCTPYKTYPUPOBAHHbIX), MPUMEHSAEMbIX 41 U3rOTOBJIEHNS

NPOEKTUPYEMbIX AeTanen

OCHOBbI MPOEKTUPOBAHNSA KOHCTPYKLIMI AeTalieil, BXOOSALUNUX B CJZIOXKHbIE Y3Jibl U MEXaHU3MbI U3Aenni
CneunanusnpoBaHHbIe CUCTEMbI aBTOMaTU3NPOBAHHOMO NMPOEKTMPOBAHUS

EovHas cucTtemMa TeXHOI0rMYeckon NoAroTOBKU NPON3BOACTBA

EovHas cuctemMa fONyCcKOB 1 MOCaLoK

MopsfoK 0hOpPMAEHNS KOHCTPYKTOPCKOM AOKYMEHTaLMN B COOTBETCTBUU C HOPMaTUBHO-TEXHUYECKON
AOKYMeHTaumen

KOMMNEeKTHOCTb KOHCTPYKTOPCKOW AOKYMEHTaL MU B COOTBETCTBUM C HOPMATUBHO-TEXHNYECKON
JOKYMeHTaumen

CTaHpapThbl opraHmM3aummn no Npon3BoACTBY AETasEN 13

HaHOCTPYKTYPUPOBAHHbLIX MOJVMEPHbIX ¥ KOMNO3ULMOHHbLIX MaTepnanos, MeTas108, CriaBoB U1
HaHOMEeTasJ10B

Ipyrue xapakTepucTuKu-
3.1.2. TpynoBas yHKLMA

HanmeHoBaHue

CozfnaHune TpexMepHbIX MaTEMATUYECKNX MOLENIeN AeTaNer N3 HaHOCTPYKTYPUPOBAHHbIX MOAUMEPHbIX U
KOMIMO3MLNOHHbLIX MaTepuasioB, MeTassIoB, CNiaBoB N HAHOMETAJJI0B, BXOOALWNX B CJIOXKHbIE Y3/1bl 1
MexaHun3Mbl n3genninkKonA/02.5YpoBeHb

(moaypoBeHb)

KBaMgukaumms

MpouncxoxxaeHne TpyLoBON (hYHKLUN
Opurunan
X3anuMCTBOBaHO U3 OpuUrnHana

Kopn opuruHana
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PerncTpaunoHHbI HoMep NpodeccMoHabHOro CTaHaapTa

TpynoBble AencTBusloCcTpoeHne TBepAOTEbHLIX MOAENEN fieTanei N3 HAHOCTPYKTYPMPOBAHHbIX
NOSIMMEPHbLIX MaTepnasnoB 1 METaI0B C UCMOJIb30BaHUEM NPOCTbIX 06bEMHBIX FEOMETPUYECKNX I/1EMEHTOB
B COOTBETCTBMU C TPeBOBaHNAMY HOPMATMBHO-TEXHNYECKOW AOKYMEHTALMN N TEXHNYECKOr 0 3aaHuns
BbI6Op TEXHONOrMYECKMX NMPUEMOB N3rOTOB/IEHNS AeTaNel U3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX 1
KOMMO3MLUMOHHbIX MaTepnanoB, MeTasioB, CNIaBOB M HAHOMETAINIOB, BXOASALLMX B CIOXKHbIE Y3/1bl 1
MeXaHu3Mbl

KOHTPO/Ib COOTBETCTBUSA NPOEKTMPYEMbIM LeTaNnsiM U3 HAHOCTPYKTYPUPOBAHHBIX MOAUMEPHbIX U
KOMMO3MLUMOHHbBIX MaTepnanoB, MeTaioB, CNAaBOB N HAHOMETAINIOB, BXOAALLMX B CNIOXKHbIE Y3/1bl U
MeXaHu3Mbl, FeOMEeTPUYECKMNX PA3MEPOB X TPEXMEPHbIX MaTeMaTUYeCKUX Mofenen

MNOPT AaHHbIX TPEXMEPHbIX MaTeMaTUYeCKUX Mofenen AeTanen B CneLmann3npoBaHHble NporpaMmHble
KOMMNEKChl A5 pa3paboTKn KOHCTPYKTOPCKOW AOKYMEHTALMN feTanei N3 HaHOCTPYKTYPUPOBaHHbIX
NOJSIMMEPHBIX N KOMMO3WNLUMOHHbIX MaTepnanoB, MeTasioB, CNIaBOB M HAHOMETAINIOB, BXOAALLNX B
CJIOXKHbIE Y3Jibl 1 MEXaHU3MbI N3LeNnii

HeobxonvMble ymeHusicnonb3oBaTh 6a3bl AaHHbIX MO TPEXMEPHLIM MOAENSAM CTaHAAPTHbIX AeTanen n3
HAHOCTPYKTYPUPOBAHHbIX MOMMMEPHbIX U KOMMO3NLIMOHHBIX MaTepMaJsioB, MeTasJioB, CM/1aBoB U
HaHOMETas 0B

Ncnonb3oBaTh 06 bEMHbIE reOMETPUYECKME INEMEHTLI A5 NOCTPOEHNS KOHCTPYKLUIA aeTanei n3
HAHOCTPYKTYPMPOBAHHbIX MOANMEPHbLIX U KOMMO3ULMOHHbIX MaTepMasoB, METAJIOB, CNJIAaBOB U
HaHOMEeTaNN0B

MpUMeHsTb CNPaBOYHbIE MAaTEPUasbl U COPTAaMEHTbI MO KOHCTPYKLIMOHHBIM 1 MOMMEPHLIM MaTeprasiaMm, B
TOM YUCNe HAHOCTPYKTYPUPOBAHHbLIM

MpUMeHsTb CNPABOYHbLIE MAaTePKasbl U COPTAaMEHTLI MO METasaM, CrjaBaM M HaHOMETas1aM
Pa3pabaTbiBaTb KOHCTPYKLMIO AeTaNen 13 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX N KOMMO3MNLNOHHbBIX
MaTepnanos, MeTasI0B, CMIaBOB U HAHOMETANIOB B COOTBETCTBMM C TpeboBaHNAMI CTaHAAPTOB
OpraHu3aunmn, HauMoHaNbHbIX CTaHAAPTOB 1 TEXHUYECKMX PErlaMeHTOB

Pa3pabaTbiBaTb KOHCTPYKLMIO AeTaNel 13 HAaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHbIX N KOMMO3NLUOHHbBIX
MaTepuasnoB, METAJJIOB, CMJIABOB M HAHOMETAJJIOB, BXOASALLMUX B CJIOXKHbIE Y3Jibl I MEXAHW3MbI, B
COOTBETCTBUM C TPeBOBaAHNAMU TEXHNYECKOrO 3aaHus

M0/1Ib30BaTLCA CMPABOYHUKAMU MO KOHCTPYKLMOHHBIM MaTepuanam

MpUMeHsTbL CreLmnaan3mpoBaHHoe NporpaMMHoe obecrneyeHne nNpu pa3paboTke TpexMepHbIX Modenen
neTanein n3 HaHOCTPYKTYPUPOBAHHbLIX NMOJUMEPHbLIX U KOMMO3ULIMOHHbLIX MaTepWaJsios, MeTasioB, CMIaBoB U
HaHOMeTas/loB

AHanunsnpoBaTb 6a3bl AaHHbIX CTAaHAAPTHBLIX AeTanel Npu pa3paboTke KOHCTPYKTOPCKOW NOKYMEHTaLUN
AeTanein n3 HaHOCTPYKTYPMPOBAHHbLIX NMOJUMEPHbLIX N KOMMO3ULIMOHHbLIX MaTepWasioB, METANIOB, CMIaBOB U
HaHOMeTa /0B

Heobxoaumble 3HaHWA

EnvHas cmctemMa KOHCTPYKTOPCKOW IOKYMEHTaLum

OCcob6eHHOCTN NPOEKTUPOBAHUS KOHCTPYKLNIA AeTanen n3 HaHOCTPYKTYPUPOBAHHBIX MOUMEPHBIX U
KOMMO3ULIMOHHBIX MaTepunanos, MeTaoB, CMJIAaBOB 1 HAHOMETa/10B

O6beMHble reoMeTPUYECKUE MOJIENIN NMPOEKTUPYEMbBIX AeTanell U3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX
1 KOMMO3MLMOHHbLIX MaTepuanoB, METAJIOB, CM1ABOB M HAHOMETAJII0B

TexHonorna metannoobpaboTku
TexHONornn N3roToBNAEHNA feTane U3 NoaMMepPHbIX MaTeprasos

TexHoNornm N3roToBAEHUS OeTanen ns HaHOCTPYKTYPUPOBaAHHbLIX MOJIMMEPHbLIX N KOMMO3ULWNOHHbIX
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MaTepunanos, MeTaJ110B, CMNJlaBOB N HAHOMETaJ1J10B

TexHunyeckune TpeboBaHus, NpeabsBaseMble K pa3pabaTbiBaeMbiM KOHCTPYKLMSM AeTanen n3
HaHOCTPYKTYPUPOBAHHbIX MOAUMEPHbLIX U KOMMO3ULMOHHbIX MaTepMasoB, MeTassioB, CN/1aBoB U
HaHoOMeTasJioB

MeTofLbl M CPeACTBA BbINOJIHEHUS TEXHUYECKUX PACYETOB, BEIYUC/IMTENBHBIX U Frpadunyeckmx paboT ¢
MCMOoJIb30BaHNEM CNeLMaNM3npPOBaHHbIX MPOrPaMMHbIX KOMMIEKCOB

CBOWCTBA U XapaKTEPUCTUKN HAHOCTPYKTYPUPOBAHHbIX MOJANMEPHbBIX 1 KOMMO3MLIMOHHbIX MaTepUasos,
MeTaJJIoB, CNAaBOB U HAHOMETAJIOB, MCMOJIb3YEMbIX OJ15 U3rOTOBEHNA AeTanen
CneunannsnpoBaHHbIe CUCTEMbI aBTOMAaTU3NPOBAHHOMO NMPOEKTMPOBAHUS

Mopagok 0hopMAEHNST KOHCTPYKTOPCKOM AOKYMEHTALUN B COOTBETCTBUN C HOPMATUBHO-TEXHNYECKON
LOKYMeHTauunen

[pyrvne xapakTepucTuku-

3.1.3. TpynoBas hyHKLNA

HanmeHoBaHue

Pa3paboTka TEXHOIOMMYECKUX MPOLLECCOB U3rOTOBEHUS AeTanel N3 HaHOCTPYKTYPUPOBAHHbIX
NOAUMEPHBIX U KOMMO3WULIMOHHBLIX MaTepmnanoB, MeTaanoB, CMAaBOB M HAHOMETAs10B, BXOAALLMX B
CNIOXKHbIE Y3/bl U MEXaHWU3Mbl U34eIMIA, Ha OCHOBE CO34aHHON TPEXMEPHON MaTeMaTUYeCKOW
mMofennKonA/03.5YpoBeHb

(mopoypoBeHb)

KBaMgukaumms

MpouncxoxxaeHne TpyLoBON (hYHKLUN
Opurunan
X3anMCTBOBaHO U3 OpuUrnHana

Kopn opurvHana
PerncTpauunoHHbIn HoMep NpodecCcnoHaNbHOro CTaH4apTa

Tpynoble AencTBnsaCOOp 1 aHaN3 TEXHOMOrMYECKMX TpeboBaHWA, NpeabaBASEMbIX K AeTansaM U3
HAHOCTPYKTYPUPOBAHHbIX MOMMMEPHbIX U KOMMO3ULIVMOHHbIX MaTepMasioB, MeTasJioB, CN/aBoB U
HaHOMETAJINIOB, BXOASALIMX B CJIOXKHbIE Y3Jibl I MEXaHU3MbI N3AENNi

OnpepneneHune Tuna Npov3BoACTBa U TEXHOMOM MK NepepaboTKy MaTepuana Ans U3roToBieHUs aeTanei u3
HAHOCTPYKTYPUPOBAHHbIX MOMMMEPHbIX U KOMMO3ULIVMOHHBIX MaTepMasioB, METasJIoB, CNJ1aBoB U
HaHOMETAJNI0B, BXOASALLUMX B CIOXKHbIE Y3Jibl 1 MEXaHU3MbI N34eNnin

Bbibop cxeM KOHTpPO/S CObMofeHNS TEXHONOrNYeCKux TpeboBaHUi, NpeabsBASEeMbIX K TEXHONOM NYECKOMY
npoLeccy Npon3BOACTBA AeTaNen 13 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBIX U KOMMO3NLNOHHbBIX
MaTepnanoB, METaIOB, CMIAaBOB U HAHOMETAIOB, BXOASLLMX B CIOXKHbIE Y3/ibl Y MEXaHWU3Mbl U3LeNnii
OchopMIEHME MAPLLPYTHBIX KapT, KapT TEXHOIOMMYECKOro NpoLecca, onepaLnoHHbIX KapT ¥ TEXHUYECKON
NOKYMEHTALIMMN NS U3roTOBMEHUA eTaNell U3 HAHOCTPYKTYPUPOBAHHBIX MOJIMMEPHBIX Y KOMMO3ULMOHHBIX
MaTepnanoB, METasI0B, CMIAaBOB U HAHOMETAIOB, BXOASALLMX B CJIOXKHbIE Y3/1bl Y MEXaHWU3Mbl U3LeNNnii

Heobxoanmble yMeHMsONpenensTb OCHOBHbIE TEXHOJIOMMYECKIE onepaLn NpoLecca N3roToBaeHNs
[eTanein n3 HaHOCTPYKTYPUPOBAHHbLIX NMOJUMEPHbLIX U KOMMO3ULIMOHHbLIX MaTepWasios, MeTasioB, CrIaBoB U
HaHOMETas/IOB, BXOASLLNX B C/IOXKHbIE Y3/ibl 1 MEXAHWU3MbI U3AENNIA

OhopMISTL MapLUPYTHbIE 1 ONepaLMOHHbIE KapTbl, KAPTbl TEXHOJIOrMYECKOro NpoLecca U3roToBAEHUS
[eTanein n3 HaHOCTPYKTYPUPOBAHHbLIX NMOJUMEPHbLIX N KOMMO3ULIMOHHbLIX MaTepWasioB, MeTasIoB, CM1aBoB U
HaHOMETAJNIOB, BXOASALLIMX B CIOXKHbIE Y3Jibl I MEXaHU3MbI N3AENNiA

Pa3pabaTbiBaTb MapLUPYTHLIA TEXHOIOMMYECKMNA NPOLECC U3roTOBAEHUS AeTanen u3
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HAaHOCTPYKTYPUPOBAHHbIX NMOSIMMEPHbIX M KOMMO3ULMOHHBLIX MaTepunanos, MeTalioB, CM1aBoB U
HaHOMETaJI0B, BXOASALWMX B CJZIOXKHbIE Y3J1bl 1 MEXaHW3Mbl N34ENNIA

Pa3pabaTbiBaTbh ONepaLNOHHbIA TEXHONOrMYECKWIA MPOLECC N3rOTOBJIEHUS AeTaslen ns
HaHOCTPYKTYPUPOBaHHbLIX MOJIMMEPHbLIX N KOMMO3ULUWOHHBIX MaTephasioB, MeTaJlJioB, CMJ1aBOB U
HaHOMETaNJI0B, BXOAALWMX B CZI0XKHbIE Y3/1bl 1 MEXaHW3Mbl N34

BbibupaTh MeToAbl U CPEACTBA KOHTPOS COBNOAEHNS TeXHNYECKUX TpeboBaHWI, NPenbaBASEMbIX K
TEXHOJIOrMYeCKOMy NpoL,eccy NpPonM3BOACTBa AeTasell U3 HAHOCTPYKTYPUPOBAHHbIX MOJMMEPHbIX U
KOMMO3MLIMOHHbIX MaTepMasoB 1 METAJJIOB, CMJIaBOB 1 HAHOMETAJIOB

Heobxonmmble 3HaHnsTexHn4eckune TpeboBaHus, NpeabsaBaAsgeMble K U3roTaBanBaeMbiM AeTanaM n3
HaHOCTPYKTYPVUPOBAHHbIX MOJMMEPHbIX Y KOMMO3MLMOHHbLIX MaTePManoB U METaNI0B, CMJ1aBOB U
HaHoOMeTasJloB

MeToabl 1 cNocobbl KOHTPOASA cobaloAeHNS TEXHNYECKNX TpeboBaHNA, NpeabABASEMbIX K
TEXHONOrM4eckoMy MpoLeccy NPoM3BOACTBa AeTasel U3 HaHOCTPYKTYPUPOBAHHLIX MOAVMEPHLIX U
KOMMO3MLMOHHBLIX MaTepnanoB 1 MeTANOB, CMIaBOB M HAHOMETaI10B

CTpyKTypa Npoun3BOACTBEHHOMO 1 TEXHOOMMYECKOro npoLecca Npon3BoACTBa AeTanen n3
HaHOCTPYKTYPUPOBAHHbIX MOAMMEPHbBIX U KOMMO3WNLMOHHbIX MaTepMaJsioB 1 MeTassIoB, CrJ1aBoB U
HaHOMEeTansoB

TexHnyeckue TpeboBaHus, NpeabsasasemMble K pa3pabaTbiBaeMbiM KOHCTPYKLMAM NOAVMEPHOro U3Lenns
OCHOBbI MaTepuasoBefeHuns

OcCHoOBbI MeTasI0BeAeHuNs

CBOWCTBa 1 XapaKTepuUCTMKN MaTepuanos (MOSMMEPHbIX Y KOMMO3MLNOHHbLIX MaTepuasnos, MeTasoB 1
CMNaBOB, B TOM YMC/IE€ HAHOCTPYKTYPUPOBAHHbIX), MPUMEHAEMbIX A5 U3rOTOBEHNS AeTanewn

Tunbl NPOAYKLUMW, NMPON3BOANMON U3 KOMMO3WLMOHHBIX MOJIMMEPHbLIX MaTepuanoB MeTOAaMN INTbS NOL
LaBNeHNEM, NPECCOBaHMNSA, IKCTPY3NK

TexHonornyeckme NpoLecchl 1 peXxMmsl MPOM3BOLACTBA AeTaslel N3 KOMNO3ULMOHHBIX MOJIMMEPHbIX
MaTepuanoB METOAOM NNTbSA NOA AaBJEHUEM, MPECCOBAaHNEM, IKCTPY3MeEN

MeToAunKa NPOEKTUPOBAHNS TEXHOOMMYECKMX MPOLLECCOB ¥ OnepaLuii M3roToBaeHNs AeTanen us
HaHOCTPYKTYPUPOBAHHbIX MOAMMEPHbBIX U KOMMO3WNLIMOHHbIX MaTEepMasioB 1 METassoB, CrJ1aBoOB U
HaHOMEeTansoB

CTaHIapTbl, TEXHUYECKNE YCSIOBMSA, HOPMATUBHO-TEXHUYECKAS U JIOKaJibHas HOPMaTMBHaa LOKYMEHTauus
no 0hOPMNEHNIO MAPLUPYTHBIX KapT, KapT TEXHOJOMMYECKOr0o NpoLecca, onepaumoHHbIX KapT 1
TEXHOJIOrM4eCKON AOKYMEeHTaLnUm

EnvHaa cncTeMa TeXHON0rMYecko NoAroToBKY NPONU3BOACTBA

[pyrve xapakTepucTumkm

3.2. 060buwieHHasa TpyaoBas QyHKLNS

HavmeHoBaHVe

Pa3paboTka c6OpOYHbLIX MOAENEN CIOXHBIX Y3/10B 1 MEXAHWU3MOB U3AEUNA U3 HAHOCTPYKTYPUPOBAHHbIX
NOAUMEPHBIX U KOMMO3WLIMOHHBLIX MaTepuanos, MeTaanos, CraaBoB 1 HaHOMeTann0BKoaBYpoBeHb
KBasiMpurkaunme

MpoucxoxaeHne 0606LLeHHON TPYA0BON DYHKLIAN
OpuruHan
X3anMCTBOBaHO M3 opuUrnHana

KoL opurunHana
PerncTpauunoHHbIi HoMep NpodeccMoHabHOro CTaHdapTa
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B03M0OXXHble HAMEHOBaHNS O0JHKHOCTEN, NpodeccnnHXeHep-KOHCTPYKTOP

TpeboBaHma kK 0bpa3oBaHuMIo U 06yyeHntoBLICILIee 0bpa3oBaHue - bakanaBpuaT

TpeboBaHMA K ONbITY NpakTU4eckon paboTbi-

Ocobble ycnosus gonycka Kk pabotellpoxoxxaeHne oby4eHus no oxpaHe TpyAa v MPOBEPKN 3HAHNA
TpeboBaHuil oxpaHbl Tpyaa

[pyrune xapakTepucTuku-

JononHNTENbHbIE XapaKTEPUCTUKM

HavMeHoBaHVe fOKyMeHTa

Kon

HanmeHoBaHme 6a30B0OM rpynnbl, 4OHKHOCTU (NPodeccnmn) nam cneumanbHOCTM
OK32141UH>XeHepbl B NPOMbILLIEHHOCTY U Ha NPOU3BOACTBE

EKC-UH)XeHep

-MIH>XXeHep-KOHCTPYKTOpP (KOHCTPYKTOP)

OKMAOTP22491NHxXeHep-KOHCTPYKTOP

OKCO01.02.03.03MaTeMaTun4eckoe obecneyeHmne n afMMHUCTPUPOBAHNE NHPOPMALNMOHHBIX CUCTEM
1.03.03.01MNpuknagHble MaTeMaTHKa U hU3MnKa

1.04.03.02Xumus, hnsmnka n MexaHnKa matepnasios
2.09.03.02NHopMaLIMOHHbBIE CUCTEMBI U TEXHOIOM UK

2.09.03.04MporpammMHas nHxeHepus

2.15.03.02TexHonorn4yeckne MalnHbl 1 0bopynoBaHune

2.18.03.01Xumunyeckas TexHosI0rns

2.28.03.02HaHouHXeHepusa

2.22.03.01MaTepuasioBefieHne 1 TEXHOJIOMMN MaTepurasos

3.2.1. TpynoBasa pyHKUUSA

HavmeHoBaHVe

®dopMUpoBaHNE KOMMIEKTOB NPOEKTHOM 1 paboyen JOKYMEHTaLMW AeTaNleill N3 HaHOCTPYKTYPUPOBAHHbIX
NOAUMEPHBIX U KOMMO3WULIMOHHBLIX MaTepmanos, MeTano., CrJaBoB Y HAHOMETasI0B, BXOAALLMX B
CNOXKHbIE Y3/1bl 1 MEXAHW3MbI U34eNunin, ANna npoefeHns cbopoyHbix onepauminkKoaB/01.6YpoBeHb
(mopypoBeHb)

KBasMpukaunme

MpouncxoxxaeHne TpyoBON YHKLNN
OpuruHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opurvHana
PerncrtpauunoHHbI HoMep NpodeccMoHabHOro CTaHaapTa

Tpynosble genctensallonbop yepTexen KOMMNIEKTa NPOEKTHON AOKYMEHTALUN Ha KOHCTPYKLUN AeTanen us
HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHBIX Y KOMMNO3ULMOHHbLIX MaTepuanos, MeTanos, CNJiaBoB U
HaHOMeTaJI0B, BXOAALWMX B CZIOXKHbIE Y3/1bl 1 MEXaHW3Mbl N3NNI

HOpMOKOHTpPOIb 0hOPMIIEHMSA HYEPTEXKEN KOMMJIEKTA MPOEKTHON AOKYMEHTaUUW oeTanen us
HaHOCTPYKTYPUPOBAHHbIX MOSIMMEPHbIX M KOMMO3ULMOHHBLIX MaTepwnanos, MeTassiIoB, CM1aBoB U
HaAHOMETas/I0B, BXOAALLNX B CZIOXKHbIE Y3J1bl U1 MEXAHWU3MbI U3L4E/NI

CocTaBneHune n ohopMaeHne cneumdukaLmm getanen n3 HaHOCTPYKTYPUPOBAHHbLIX MOAUMEPHbIX U
KOMMO3MLIMOHHbIX

MaTepunasoB, METAJIJIOB, CMJ1aBOB 1 HAHOMETAJIJIOB BXOASALLUNX B CIOXKHbIE Y3JIbl 1 MEXAHU3MbI U3AENNIA
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Heobxogumbie ymeHUsMpuMeHaTb TpeboBaHUS HOPMATUBHO-TEXHUYECKOW LOKYMEHTALMW 415 BbIMNOAHEHNS
yepTexen feTasen 3 HaHOCTPYKTYPUPOBAHHbLIX NOJIMMEPHLIX Y KOMMO3ULMOHHBLIX MaTeprasaos, METaJoB,
CNAaBOB U HAHOMETAJI0B, BXOAALLMX B C/I0XKHbIE Y3J1bl N MEXaHW3Mbl 34NN

MpuMeHsATb CUCTEMY NpedenbHbIX OTKJOHEHUI pa3MepoB U HOPM B COOTBETCTBMM C €ANHON CUCTEMON
LLOMYCKOB M NocafokK

MpuMeHATb TpeboBaHNSA HOPMATMUBHO-TEXHUYECKON AOKYMEHTALMUN ONs BbINOSHEHMSA cheundrKauni B
COCTaBe KOMMJIeKTa NPOEKTHON AOKYMEHTALUN Ha AeTan U3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBLIX W
KOMMO3MLMOHHbBIX MaTepunasioB 1 MeTaJIoB, CMJIaBOB U HAHOMETAa/I0B, BXOAALLINX B C/IOXKHbIE Y3/1bl 1
MEXaHU3Mbl U30eNni

MpYMeHATb KOMMbIOTEPHbIE MPOrPaMMHbIe CPEACTBa AN 0DOpMAeHNs cneundukaumin getanen n3
HAHOCTPYKTYPMUPOBAHHLIX MOJIMMEPHbIX N KOMMO3MLMNOHHbLIX MaTEPUAIOB U METAO0B, CMJ1aBOB U
HaHOMETaJI0B, BXOAALWMX B CZIOXKHbIE Y3/1bl 1 MEXaHW3Mbl N34

MpuMeHATb TpeboBaHNS HOPMATUBHO-TEXHUYECKON AOKYMEHTALUN ONs NPOBEAEHUS HOPMOKOHTPOS
yepTexen KOMMeKTa NPoeKTHOW SOKYMEHTaLuun

Heobxogumble 3HaHMAEOUHAA cucTeMa KOHCTPYKTOPCKOW AOKYMeHTaunm

EovHas cuctema 4OnyckoB M NOCadoK

CncTeMbl KOMMbIOTEPHOrO NPoeKTUpoBaHua (ganee - CAD-cucTemsl)

CnCTeMbl KOMMbBIOTEPHOIO MHXUHMPUHIa (ganee - CAE-cucTemsl)

0cobeHHOCTM NPOEKTMPOBAHNS KOHCTPYKLNIA N3 HAHOCTPYKTYPMUPOBAHHLIX MOJNMEPHbIX U
KOMMO3MLMOHHBLIX MaTepnaJsioB 1 MeTaslsloB

OCHOBbI MPOEKTUPOBAHUSA KOHCTPYKLNIA

OcHoBbI MaTepuranoBeLeHns

OcHOBbI MeTan0BeAEHNA

MpuHUMNbI CTaHgapTM3aumm B Poccuinckon denepaunm

MpaBnia NPUMEHEHUSA KOMMbIOTEPHbIX MPOrPaMMHbIX CPEACTB A4 0POpMAEHNS creundukaLmmn

TpeboBaHMA HOPMAaTUBHO-TEXHNYECKON LOKYMEHTaLMN 4S9 (POPMMPOBAHUS KOMMIEKTa NPOEKTHOW
LOKYMeHTauum

TexHn4Yeckme xapakTepuCcTuKnN n3nenns

YcnoBus 3KCnAyaTayhn CNoXXHbIX Y3J10B U MEXaHN3MOB VI3)J,eJ'IVII7I N3 HAHOCTPYKTYPUPOBaAHHbLIX MOJIMMEPHbIX
N KOMMO3MLNOHHbBIX MaTepunasios, MeTassloB, CMJIaBOB U HAHOMETasJ10B

[pyrvne xapakTepucTukun-

3.2.2. TpynoBas (hyHKLNA

HanmeHoBaHune

MoCcTpoeHne TpexmMepHO MaTeMaTUYECKON MOAENN NPOCTPAHCTBA COOPKM y3na n3aenmin us
HAaHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX M KOMMO3ULMOHHBLIX MaTepnanos, MeTaJiIoB, CM1aBoB U
HaHoMeTannosKoaB/02.6YpoBeHb

(nooypoBeHb)

KBaJIMpurKaunmo

MponcxoxxageHne TpyaoBonM PyHKLMM
OpurunHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opuruHana
PerncTpauunoHHbIn HoMep NpodecCcnoHaNLHOro CTaH4apTa

TpynoBble AencTBMAMNOArOTOBKA NCXOAHBIX AaHHbLIX OS5 COOPKM CTaHAAPTHLIX AeTanen n
CNPOEKTUPOBAHHBIX feTanei N3 HaHOCTPYKTYPVUPOBAHHbIX MOMMEPHbIX U KOMMO3ULIMOHHBIX MaTEPUaoB,
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MeTasl/IoB, CMIaBOB M HAHOMETAIOB B CJIOXKHbIE U3AENNNA

CocTaBnieHne nNocnenoBaTeNbHOCTY COOPKU CTaHAAPTHBIX AeTasei U CNPOeKTUPOBaHHbIX AeTanein us
HaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX Y KOMMO3WULUOHHbIX MaTepyasioB, MeTasioB, CJ1aBoB U
HAaHOMETAJI/IOB B CJIOXKHbIE Y3Jibl I MEXaHU3MbI N3 eNnii

Cbopka CTaHAAPTHbIX AeTanei N CNPOeKTUPOBaHHbIX AeTanei U3 HAHOCTPYKTYPUPOBaAHHbIX MOJMMEPHbIX 1
KOMMO3MUMOHHbIX MaTepnasaoB, METaI0B, CMIAaBOB U HAHOMETAIOB B CJIOXKHbIE Y3J1bl 1 MEXAHWU3MbI
COMpPsHXKEHNEM W KOOPAMHATHOW NPUBS3KON, 0becnevmBatolmMm paboTy CNOXHOMO y3/1a WK MexaHu3ma,
KaK eIMHOro 3/1eMeHTa

CocCTaBfieHMe IMCTa Harpy30K Ha CII0XKHBIN y3en u3genus, cCobpaHHOro 13 CTaHLAPTHLIX AeTanen u
CNPOEKTUPOBAHHBIX leTanel N3 HaAHOCTPYKTYPUPOBAHHbIX MOAMMEPHBIX U KOMMO3ULIMOHHbLIX MaTepPUanos,
MeTasIoB, CMAaBOB U HAHOMETANOB

HeobxonvMble ymMeHus

MpVUMeHATb MeTOAbl MaTEMATUYECKOr0 1 afirOPUTMUYECKOr0 MOZEIMPOBaHUSA

Co3flaBaTb MaTEMATUYECKYIO U KOMMbIOTEPHYIO MOAENb NCCAeAyeMOro 06 bekTa COXHOr0 y3na 13
CTaHZaPTHbIX AeTaNen 1 CNPOEKTUPOBAHHbLIX U3AENNIA N3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHbIX U
KOMMO3WLMOHHbIX MaTepuasos, MeTaisoB, CriaBoB U HAHOMETAJIIOB

PaboTtaTb ¢ CAD-cuctemamm n CAE-cucteMamm

Co3faBaTb KOHEYHO-3JIEMEHTHYIO CETKY UCCNEayeMOro 06beKTa CI0XKHOMO y3/1a U3 CTaHAAPTHbLIX AeTanen
N CMPOEKTUPOBAHHBIX U3AEANIA N3 HAHOCTPYKTYPUPOBAHHBIX MOANMEPHBIX Y KOMMO3ULMOHHbIX
MaTepuasnos, METAOB, CM1aBOB M HAHOMETAJNI0B

3a/laBaTb CBOMNCTBA MaTepVaoB 4Jia CTaHAAPTHbLIX AeTalieil N CMPOEKTUPOBAHHbIX N3AeNnui U3
HaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHbIX 1 KOMMO3MLMOHHbLIX MaTepnanoB, MeTass10B, CraBoB U1
HaHOMEeTasJIoB

3allaBaTb Harpy3Ky Ha U34enns, BO3HMKAOLWME MPU 3KCMIyaTal M CJI0XHOro y3fa 1 MexaHu3ma
3allaBaTb rPaHNYHbIE YCI0BUSA CBOWCTB 34NN AN1A CTaHAAPTHbLIX AeTasleil N CNPOEKTMPOBaHHbIX
N30EeUA N3 HAHOCTPYKTYPUPOBAHHBIX MOJANMEPHbIX Y KOMMO3ULMOHHBLIX MaTepPWasioB, MeTass10B, CraBoB U1
HaHOMeTaNioB

Heobxoanmble 3HaHUAMoaenu, MeToabl U CpeacTBa PyHAAMEHTabHLIX U MPUKIAAHbIX NCCAef0BaHNI 1
pa3paboTok B 061aCTN MaTEMATUKN U PU3NKN

CAD-cuctemsl

CAE-cnctembl

OCob6eHHOCTN NPOEKTMPOBAHUS U3LESNIA N3 HAHOCTPYKTYPUPOBAHHBIX MOAUMEPHBLIX U KOMMO3ULIMOHHBIX
MaTepuasnos, METAJIIOB, CM1ABOB M HAHOMETAJNI0B

OCHOBbI NMPOEKTUPOBAHNSA KOHCTPYKLIUIA U3LESNIA N3 HAHOCTPYKTYPUPOBAHHBIX MONUMEPHBIX U
KOMMO3ULIMOHHBIX MaTepunanos, MeTaioB, CMJIAaBOB 1 HAHOMETa/10B

OCHOBbI CONPOTVBAEHNS MaTEPNANOB 1 TEOPETUYECKON MEXAHWKN

MeToAbl U CPeACTBa BbIMOJHEHUS TEXHUYECKNX PACYETOB, BLIYNC/IMTENbHbIX U Frpadmnyecknx paboT Ha
OCHOBE CMEeLMaiM3nPoBaHHbIX MPOrPaMMHbIX KOMIMIEKCOB

OCHOBbI MaTepuasoBeLeHuns

OCHOBbI MeTaI0BELEHMS

OCHOBHbIe METOLbI NCMbITAHUA MONMMEPHbIX, KOMMNO3MLMOHHbLIX MaTEPMaoB U META/II0B, B TOM YnCNe
HaHOCTPYKTYPMPOBAHHbIX

OCHOBbI Hepa3pyLUAOLWUX METOA0B UCMLITaHWA KOHCTPYKLIMIA N3OSN N3 HAHOCTPYKTYPUPOBAHHbIX
MOJIMMEPHBIX U KOMMO3WLIMOHHBLIX MaTepuasnoB, METAJIOB, CM1aBOB M HAHOMETAJI0B

TexXHUYecKne XxapakTePUCTUKN N30ENNS N3 HAHOCTPYKTYPUPOBaHHbIX MOJANMEPHBIX 1 KOMMO3ULMOHHbIX
MaTepuasnoB, METAJOB, CM1aBOB U HAHOMETANI0B

YcnoBus aKcnyaTauum y3a0B M3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbLIX U KOMMO3ULMOHHbIX MaTepuasos,
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MeTaJ1noB, CrnJlaBoB N HAHOMETaJ1J10B

[pyrve xapakTepucTmkm

3.2.3. TpynoBasa pyHKUUSA

HanmeHoBaHue

OTnafka MaTeMaTuU4eckom mogenu c6opKmn CNOXKHOIo y3na n3genns n3 HaHOCTPYKTYPMUPOBAHHbIX
NOJMMEPHbIX U KOMMO3ULUMOHHbLIX MaTepunasioB, MeTanoB, CNnJaBoB 1 HaHoMeTann0BKoaB/03.6YpoBeHb
(nooypoBeHb)

KBanMpukaunmno

MponcxoxxaeHne TpyaoBon PyHKLMM
OpurunHan
X3auMCTBOBaHO U3 OpuUrnuHania

Kopn opuruHana
PerncTpauunoHHbIn HoMep NpodecCcnoHaNLHOro CTaH4apTa

TpynoBble AeicTBUAMNOCTPOEHNE KOHEYHO-3/IEMEHTHOW CETKI MaTeMaTUYeCKON MOAEN CNIOXHOr0 y3/a
N3N N3 HAHOCTPYKTYPVPOBAHHbIX MOMMMEPHBIX U KOMMO3ULIMOHHBIX MaTepuasoB, METAIOB, CMJIABOB U1
HaHOMEeTaNNoB

AHasnn3 pe3ynbTaToB MOCTPOEHNS KOHEYHO-3/IEMEHTHOWM CETKU MaTeEMaTNYECKON MOAENN CJIOXKHOIO y3/a
N3N N3 HAHOCTPYKTYPUPOBAHHbIX NOAMMEPHBIX U KOMMO3ULMOHHbLIX MaTepuasos, METa0B, CMJIaBOB U1
HaHOMeTas10B

MpoBeneHne KOpPeKLU KOHEYHO-3IEMEHTHOM MaTEMATMNYECKOW MOAEN CJI0XKHOI 0 y3/1a 13
HaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX Y KOMMO3WULMOHHbIX MaTepyasioB, MeTasioB, CrJ1aBoB U
HaHOMETasIJIOB C YYETOM BbISIBIEHHbIX HECOOTBETCTBUN

BbI60p paLMoHasIbHOro BapuaHTa CUI0BON CXeMbl HAarpPy3Ky CI0XKHOI 0 y3N1a N3Lenunii u3
HAHOCTPYKTYPVPOBAHHbIX MOMMMEPHbIX U KOMMO3MLWOHHBIX MaTepUasnoB, METAIOB, CM/IABOB W
HaHOMeTaNN0B

3MeHeHne napaMeTpOB MOAEN CI0XKHOI0 y3/1a N3 HAHOCTPYKTYPUPOBAHHBIX MOJIMMEPHbIX W
KOMMO3MLMOHHbIX MaTepnasaoB, MeTasI0B, CNIaBOB U HAHOMETAJIOB C Y4ETOM MaTep1asoB U3roTOBAEHNS
N3LENNA 1 CBA3KU 3TUX U3AENNIA B KOHCTPYKLK

HeobxoavMble yMeHUAMPUMEHSATb JOKYMEHTALMIO U JaHHbIE UCMbITAHUIA CIOXKHOI0 y3/1a U34enus n3
HAHOCTPYKTYPUPOBAHHbIX MOMUMEPHbIX U KOMMO3ULIMOHHBIX MaTEPMasioB, MeTassoB, CNiaBoB U
HaHOMeTas/ioB

MoNb30BaTbCA CTaHAAPTHBLIM MPOrpaMMHbIM 06ecnevyeHnem npm ohopMIEHNUIN Pe3ybTaToB UCMbITAHWUIA 1
KOHCTPYKTOPCKOM [AOKYMeHTaLun

AHann3npoBaTh pe3ynbTaTbl MOAEVPOBAHUSA N3LEANIA N3 HAHOCTPYKTYPUPOBAHHbIX MOJUMEPHBIX 1
KOMMO3ULIMOHHBLIX MAaTEPXaNoB, METaII0B, CMIAaBOB U HAHOMETAJII0B, BXOAALLMX B CJI0XKHbIE Y3/l 1
MeXaHW3Mbl

MpoBOAUTL UCCNIEIOBAHMNE MAaTEMATUYECKUX MOJIENEN C UCMO/b30BAHNEM CMNELNaNN3MpPoBaHHbIX
MPOrpPaMMHbIX KOMMJIEKCOB

KoppekTnpoBaTb MOAESb CJIOXKHOI0 y3/1a U3AeNnst U3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX W
KOMMO3ULIMOHHBLIX MaTEPKaoB, METal/10B, CNJIaBOB U HAHOMETAJIIOB 1 NOBOAUTL ee 10 TpebyeMbIx
XapPaKTEPUCTUK TEXHNYECKOrO 3alaHus

Heobxonnmele 3HaHnaMogenn, MeToAbl 1 CPeAcTBa pyHAAMEHTAIbHBIX U NMPUKAaLHbIX NCCIeA0BaAHNIA U
pa3paboTok B 061aCTN MaTEMATUKN U PU3NKN
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CAD-cncTemsl

CAE-cuctemsl

OCobeHHOCTN NPOEKTMPOBAHUS KOHCTPYKLNIA M3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHbIX U
KOMMO3MLNOHHbIX MaTepunasioB, METaJIJIOB, CM1aBOB 1 HAHOMETAJI/I0B

OCHOBbI MPOEKTUPOBAHUSA KOHCTPYKLNIA

OCHOBbI MaTepUanoBeaeHs

OCHOBbI MeTaJJIoBeeHUS!

TexHnYeckme XxapakTepUCTUKN HAHOCTPYKTYPUPOBAHHLIX MOUMEPHbLIX Y KOMMO3MLIMOHHBIX MaTepUasos,
MeTasII0B, CMJIAaBOB U HAHOMETAas/1I0B

OCHOBHble MeTOAbI MCMbITAHUA HAHOCTPYKTYPMPOBAHHLIX MOJNMEPHbBIX 1 KOMMO3MLMOHHbIX MaTepUasos,
MeTaJ/10B, CNaBOB U HAHOMETAJ/I0B

OCHOBbI Hepa3pyLUAOLWMX METOAOB UCMbITaHUA KOHCTPYKLUIA N3 HAHOCTPYKTYPUPOBAHHbLIX MOJMMEPHbIX U
KOMMNO3MLIMOHHbIX MaTepulasioB, METaJIJIOB, CN1IAaBOB 1 HAHOMETAJ/IOB

TexHnYeckme XxapakTePUCTUKN KOHCTPYKLMUIA N3 HAHOCTPYKTYPUPOBAHHbLIX MOJUMEPHbIX 1
KOMMO3MLMOHHBIX MaTepunanos, MeTaoB, CMJIAaBOB 1 HAHOMETaJI/10B

YcnoBus akcnayaTaLmm CNOXHbIX Y3/10B 1 MEXaHW3MOB U3AENNA N3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX
N KOMMO3MLIMOHHbIX MaTepuasnos, MeTas /0B, CNaBOB 1 HAHOMETaJ10B

[pyrvne xapakTepucTukin

3.3. 0606LeHHas TpyaoBas hyHKLUS

HavmeHoBaHVe

Pa3paboTka UM poBoro ABOMHMKA COXKHbBIX Y3/10B U MEXAHN3MOB U3LEANA N3 HAHOCTPYKTYPUPOBAHHbBIX
MoOJIMMEPHbIX U KOMMO3ULUOHHBLIX MaTeprasnos, MeTasoB, CNiaBoB N HaHoMeTas10BKoaCYpoBeHb
KBanugukaummn/

MpoucxoxxaeHme 0606LeHHON TPYA0BON DYHKLIAN
Opurunan
X3anuMCTBOBaHO U3 OpuUrnHania

Kopn opurvHana
PerncTpauunoHHbIn HoMep NpodecCcnoHaNbHOro CTaH4apTa

B03M0OXXHble HaVMEHOBaHNS OOJIKHOCTEN, npodeccuin
VIH>XXeHep No NPOEKTNPOBAHUIO N TPEXMEPHOMY MOAENNPOBAHUIO

TpeboBaHuns k 0bpa3oBaHuio 1 0by4eHutoBeICWee 0bpa3oBaHKe - MarmcTpaTypa

TpeboBaHMA K OMNbITY NpakTU4eckon paboTbiHe MeHee 0IHOro rofa KOHCTPYKTOPCKOM paboThl Ha
NHXXEHEPHO-TEXHUYECKUX OOKHOCTSX

Ocobblie ycnosusa gonycka kK pabotellpoxoxxaeHne oby4eHns No oxpaHe Tpyaa 1M NPOBEPKU 3HAHNA
TpeboBaHWIN OXpaHbl TPyAa

[pyrue xapakTepucTuku-

[ononHNTENbHbIE XapaKTEPUCTUKM

HanmeHOBaHMe OOKYMeHTa

Kog

HanmeHoBaHme 6a30B0oM rpynnbl, 4OHKHOCTU (Mpodeccnn) uam cneunanbHoOCTH
OK32141UHXeHepbl B NPOMbILLIEHHOCTY U Ha NPOU3BOACTBE

EKC-UH)XeHep

-MIH>XXeHep-KOHCTPYKTOP (KOHCTPYKTOP)
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OKMNAOTP22491NH>xXeHep-KOHCTPYKTOP

22827NHXeHep-NpoeKTUPOBLLMK

OKCO0O1.01.04.03MexaHuKa 1 MaTemMaTU4yeCcKoe MoLenpoBaHune

1.02.04.03MaTemaTnyeckoe obecneyeHme n aiMUHUCTPUPOBAHMNE NHGHOPMALIMOHHBLIX CUCTEM
2.15.04.02TexHonorn4yeckne MalmHbl 1 0bopynoBaHune

2.15.04.03MpuknafHas MexaHuKa

2.18.04.01XmMunYeckasn TexHoorms

2.22.04.01MaTepnanoseieHne N TEXHOJOMMN MaTepmnanoB

2.28.04.02HaHouHXeHepusa

2.28.04.04HaHocucTeMbl 1 HaHOMaTepranbl

3.3.1. Tpynosasa pyHKUUSA

HanmeHoBaHue

MoAroToBKa KOMMIEKTa AOKYMEHTaLMW LMGPOBOro ABOMHMKA CJIOXHbIX Y3/10B U MEXAHW3MOB U3AENNA N3
HAHOCTPYKTYPUPOBAHHbLIX MOJINMEPHbIX 1 KOMMO3ULMOHHBLIX MaTepuanos, MeTaslJIoB, CrJaBoB U
HaHOMeTasJI0B AJ19 NPOBELEHNS MHXXEHEPHBIX pacyeToBKog

C/01.7YpoBeHb

(nooypoBeHb)

KBanupukaumnun7

MponcxoxxageHue TpyaoBonM PyHKLMM
Opurunan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opuruHana
PerncTpauunoHHbIn HoMep NpodecCnoHaNLHOr0 CTaH4apTa

TpynoBble aencTBMsAMNOArOTOBKA NPEASIOKEHNIA O LIeNAX, 3a1a4ax ¥ BO3MOXXHOCTAX LUGPOBOro ABONHIKA
CJI0XKHbIX Y3/10B U MEXAHW3MOB M3[E/IMIA N3 HAHOCTPYKTYPVPOBAHHbIX MOMMMEPHBIX U KOMMO3ULVOHHBIX
MaTepuasnoB, META/IOB, CMJIAaBOB 1 HAHOMETAJ/IOB

Pa3paboTka TeXHNYECKOro 3alaHns Ha pa3paboTKy LUKMDPOBOro ABOVMHUKA CJIOXKHBIX Y3/10B 1 MEXaHWU3MOB
N30eNnin N3 HAHOCTPYKTYPUPOBAHHbIX MOMMEPHbIX U KOMMO3ULIMOHHBIX MaTEepWasoB, MeTassioB, CNiaBoB U
HaHOMETas0B

MnaHMpoBaHWe NPOBEAEHNS KOMIMIEKCa PaCcYeTHO-IKCNEPUMEHTabHbIX PaboT Mo co3aHuio LdpoBoro
NBOVHMKA C/IOXHbIX Y3/10B U MEXAHU3MOB U3AEJINIA N3 HAHOCTPYKTYPUPOBAHHBIX MOANMEPHBIX U
KOMMO3MLMOHHbIX MaTepnasaoB, METAJIOB, CMJIABOB U HAHOMETAJIIOB

CornacoBaHue TEXHNYECKUX XapaKTEPUCTUK pa3pabaTbiBAEMOro LUGMPOBOro ABONHNKA CI0XKHBIX Y3J10B U
MEeXaHN3MOB VU3AENA 13 HAHOCTPYKTYPUPOBAHHBIX MOJIMMEPHBIX U KOMMO3MLVOHHBIX MaTep1aos,
MeTaJI/I0B, CMJIaBOB U HAaHOMETAJI0B

Heobxogumbie ymeHnsCobupaTtb U aHanM3nMpoBaTh AaHHblE, HeobxoauMble A NOCTPOEHUS LMDPOBOro
JIBOMHWKA CJIOXKHbIX Y3JI0B 1 MEXAHU3MOB U3OENNA N3 HAHOCTPYKTYPMPOBAHHBIX MOJIMMEPHbIX 1
KOMMO3MLUMOHHbLIX MaTepunasioB, MeTaNI0B, CraBoB N HAHOMETa/10B

Mcnonb3oBaTb koMnnekc CAD-cuctem

MPoBOANTbL KOMMbIOTEPHbIN SKCMEPUMEHT NMOBEAEHUS LIUM(PPOBOro ABONHNKA C/IOXKHBIX Y3/10B 1 MEXAHU3MOB
N30eNUA N3 HAHOCTPYKTYPUPOBAHHbIX MOANMEPHbIX Y KOMMO3MLIMOHHbLIX MaTepnanos, MeTass10B, CraBoB U1
HaHOMEeTasJIoB

Heobxoaumble 3HaHWA

OCobeHHOCTN NPOEKTMPOBAHUS U3LENNIA N3 HAHOCTPYKTYPUPOBAHHBIX MOJUMEPHBLIX U KOMMO3ULIMOHHBIX
MaTepuasoB, METaJIOB, CMaBOB 1 HAHOMETAJIIOB, BXOAALLMX B CJIOXKHbIE Y3/1bl U MEXAHW3MbI
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OCHOBbI MaTepUanoBeaeHus
OcHOBbI MeTanNI0BefeHuns

OCHOBHble MeTOAbI UCMbITaHWA HAHOCTPYKTYPUPOBAHHLIX MOJMMEPHLIX Y1 KOMMO3ULMOHHBIX MaTepUanos,
MeTaJ/IoB, CMJIaBOB U HAHOMETasI0B

OCHOBbI Hepa3pyLaloLWwmnx METOL0B NCMbITaHWA KOHCTPYKLMIA N3 HAHOCTPYKTYPUPOBAHHLIX NMOJANMEPHLIX U
KOMMO3ULMOHHBLIX MaTepranoB, MeTasI0B, CMAAaBOB 1 HAHOMETas/10B

TexHUYecKue XxapakTepUCTKN U3AENNA N3 HAHOCTPYKTYPUPOBAHHBIX MOJIMMEPHbIX N KOMMO3MLNMOHHbIX
MaTepuanoB, METAJ/IOB, CMJIABOB 1 HAHOMETAJIOB, BXOAALMUX B CJIOXKHbIE Y3/1bl I MEXAHU3MbI

YcnoBunsa akcnayaTaumnm y3a0B U3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX Y KOMMO3NLMOHHbLIX MaTepnaos,
MeTaJJ10B, CMNJ1aBOB 1 HAHOMETaJIJ10B

Mopsfok pa3paboTKM HOPMATUBHO-TEXHNYECKOWN AOKYMEHTaL MK

MopsfoK akTyanusaLumm AelCTBYIOLWMX IKCMTyaTaUuNOHHbIX LJOKYMEHTOB

[pyrve xapakTepucTuku-

3.3.2. TpyLnoBas (hyHKLNA

HanmeHoBaHune

Pa3paboTka NpoToTUNa BUPTYasbHOWM Cpelibl 3KCMyaTalunn CIOXKHbIX Y3/10B U MEXAHU3MOB U3AENNNA N3
HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHBIX Y KOMMNO3ULMOHHbLIX MaTepuanos, MeTanos, CNJaBoB U
HaHOMeTaJ1I0B AJ19 NPOBEAEHNS MHXXEHEPHBIX pacyeToBKog

C/02.7YpoBeHb

(mooypoBeHb)

KBanugunkaumm/

MpomncxoxxaeHne TPy[oBON YHKLNN
OpuruHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opuruHana
PerncTpauunoHHbI HoMep NpodeccMoHasbHOro CTaHaapTa

Tpynosble fencTens

MoAroTOBKa MCXOAHbBIX AaHHbIX A8 pa3paboTky NPOTOTUNA BUPTYanbHOW Cpelbl SKCNayaTaLmm C0XHbIX
Y3J10B ¥ MEXaHW3MOB N3NNI N3 HAHOCTPYKTYPUPOBAHHbLIX MOJMMEPHBIX Y KOMMO3ULIMOHHBLIX MaTepnasos,
MeTaJ/10B, CN1aBoB 1 HAHOMETAaJ/10B

BHeceHMe TexHU4yeCcKux napamMmeTpoB y3/10B U MEXAHWU3MOB U3AENA N3 HAHOCTPYKTYPUPOBAHHbBIX
NOJIMMEPHbIX U KOMMO3ULUOHHBLIX MaTepranos, MeTasoB, CNiaBoB N HAHOMETAJI0B B
cnewuvann3mpoBaHHble MporpaMMHble KOMMIEKChI

MpoekTnpoBaHMe B CNeunann3mpoBaHHbIX MPOrpaMMHbIX KOMMJIEKCax BHELLHEeN cpelibl SKCryaTaunm
CNOXHbIX Y3/10B U MEXAHW3MOB U3LEANIA U3 HAHOCTPYKTYPUPOBAHHBIX MOANMEPHBIX 1 KOMMNO3ULMOHHbIX
MaTepvasnos, MeTassoB, CraaBoB U HAHOMETaJJI0B

BHeCeHMe TeXHUYeCKnX NapamMeTpoB BHELUHEN Cpeabl IKCMyaTaLuy CNOXHbLIX Y3/10B U1 MEXAHU3MOB
N3Lennin N3 HAHOCTPYKTYPUPOBAHHBIX MOJNMEPHBIX Y KOMMNO3ULMOHHbLIX MaTepuasnos, MeTasl08B, CrjiaBoB U1
HaHOMeTaJIJIoB B CreLunann3npoBaHHbIe NPorpaMMHble KOMMIEKChl

MpoBepKa KOPPEKTHOCTM BHOCUMbIX MapaMeTpoB BHELLHEN cpefibl 3KCMyaTalmn COXHbLIX Y3108 U
MeXaHW3MOB U3LeSIMA N3 HAHOCTPYKTYPUPOBAHHBIX MOANMEPHBIX 1 KOMMO3ULIMOHHBLIX MaTeprasos,
MeTaJ/10B, CN1aBoB 1 HAHOMETAaJ/1I0B

Heobxogumble ymeHuns
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Mcnonb3oBaTb koMnnekc CAD-cuctem

MpoBOANTL KOMMNbIOTEPHLIA IKCMEPUMEHT NOBEAEHUA LN(POBOro ABONHMKA CIOXKHLIX Y3/10B 1 MEXAHN3MOB
N30enni N3 HAHOCTPYKTYPMUPOBAHHLIX MOJNMMEPHbBIX Y KOMMO3MLMOHHbIX MaTepuanos, METaNI0B, CMJIAaBOB W
HaHOMETaJ1J10B

MpYMeHATb OOKYMEHTaLUMI0 1 AaHHbIe MO pe3yabTaTaM UCMbITaHNA LMKGPOBOro ABONHUKA CNOXKHbLIX Y3/10B
N MEXaHM3MOB N3OE/NN U3 HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHBIX 1 KOMMO3ULMOHHbLIX MaTEPManoB,
MeTaJ1/10B, CM1aBOB U HAHOMETas/I0B

Monb3oBaThCA CTaHOapPTHbLIM NPOrpaMMHbIM obecneyeHnem npun O(ZpOpMJ'IEHVII/I OOKYMEHTalunn

Heobxonmmble 3HaHNAOCHOBEI MPOEKTMPOBAHNSA U3LEANA U3 HAHOCTPYKTYPUPOBAHHBIX MOJIMMEPHbIX 1
KOMMO3WLMOHHBLIX MaTepunanos, METaNOB, CMJIABOB Y HAHOMETAI0B, BXOAALLMX B CJIOXKHbIE Y3/1bl U
MeXaHMW3Mbl

OCHOBbI MaTepuanoBefeHuns

OcCHOBbI MeTanI0BeAEHMNS

OCHOBHble MeTOAbI UCMbITaHUIA MOJIMMEPHbIX, KOMMO3MLMOHHBIX MaTepuasnos 1 MeTasaI0B, B TOM Yucie
HaHOCTPYKTYPUPOBAHHbIX

OCHOBbI HEpa3pyLLALWMX METOA0B UCMbITAHUA KOHCTPYKLMUIA

TexHn4yeckme xapakTepuCTUKN N3LENNN N3 NOAUMEPHBIX HAHOCTPYKTYPUPOBAHHbLIX MaTepuasnos, MeTasos,
CNAaBOB U HAHOMETANJI0B, BXOASALLMX B C/I0XKHbIE Y3/1bl 1 MEXaHW3Mbl

YcnoBua akcnayaTaumm Y308 U MEXAHU3MOB U34e/IMA U3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBIX W
KOMMNO3MLMOHHbIX MaTeplasoB, METaJJIOB, CN1aBOB M HAHOMETAJIJIOB

dusnyeckne n MexaHnyeckme XxapakTepuCcTUKN KOHCTPYKLMNOHHBIX MaTepranos

MeToabl paCyeTOB KOHCTPYKLMIA Ha NPOYHOCTb

TexHonorna MoaempoBaHns

MpaBuia n NOPALOK NPOBeAEHNS UCMbITaHUA MaTeMaTUYeCKON Modenn MeToAaMu LNGPOBbIX TEXHONOM NI
Mopsapok LoKyMeHTO00b60pOTa U KOMMAEKTHOCTb AOKYMEHTOB, HEOOX0ANMbIX 4J1 MPOBEeAEeHMS NpoLeaypbl
NHXXEHEPHbIX PaCHeTOB CJI0XKHbIX Y3JI0B U MEXAHN3MOB U3L4EUN U3 HAHOCTPYKTYPUPOBAHHbBIX MOJIMMEPHbIX
1N KOMMO3WLIMOHHbIX MaTepunasioB, METaJIJIOB, C1aBOB 1 HAHOMETAJII0B

MeToAbl aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHNA TEXHOIOr MYECKNX NPOLLECCOB MPOU3BOACTBA 34NN U3
HaHOCTPYKTYPUPOBAHHbIX NOIMMEPHBIX M KOMMO3ULMOHHBIX MaTepunanos, MeTassioB, CNIaBoB U
HaHOMeTaioB

Mopagok ohopMAeHNS KOHCTPYKTOPCKON AOKYMEHTALUN B COOTBETCTBUN C HOPMATUBHO-TEXHUYECKON
LOKYMeHTaumen

Opyrue xapakTepucTrkm

3.3.3. TpyLoBas hyHKLNA

HanmeHoBaHMne

MpoBefeHne NHXEHEPHbIX PaCHeTOB CJI0XKHbIX Y3JI0B U MEXAHW3MOB N34/ U3 HAHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHBIX 1 KOMMO3ULMOHHBLIX MaTepnasoB, MeTaa0B, CNIaBoB M HAHOMETASI0B B MOAESbHbIX
ycnosuaxKopn

C/03.7YpoBeHb

(mopypoBeHb)

KBanugukaummn/

MpouncxoxxaeHne TpyLoBON (hYHKLNN
Opurunan
X3auMCTBOBaHO U3 OpuUrnHana
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Kopn opuruHana
PerncTpaunoHHbIA HoMep NpoeccMoHaLHOro cCTaH4apTa

Tpyanosble genctensaCocTaBneHne NPorpaMmMbl MOAEbHbIX UCMbITAHUIN CNPOEKTUPOBAHHbIX C/I0XKHLIX Y3/10B
N MeXaHW3MOB U3AENNA N3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX U KOMMO3ULIMOHHBIX MaTepnasos,
MeTasIIoB, CMJIaBOB U HAHOMETAJ/1I0B

MpoBeneHne MoaesbHbIX NCMbITaHWUIA LMGPOBOro ABOMHMKA CIOXHbLIX Y3/10B U MEXAHU3MOB U3AENNRA N3
HAaHOCTPYKTYPUPOBAHHbIX NMOSIMMEPHbIX 1 KOMMO3ULMOHHBIX MaTepunanos, METaJJIOB, CMJ1ABOB U
HaHOMeTaJlJloB

Ob6paboTka pe3ynbTaTOB MOAE/bHbIX UCMbITAHUI MaTeEMaTUYECKOM MOAENN Y3/10B U MEXAHW3MOB U3aeNnii
N3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBIX N KOMMO3ULUOHHBIX MaTepuanos, MeTassoB, CNaaBoB U
HaHOMeTaNioB

Pa3paboTka KOpPEKTMPYIOLWMNX MEPOMPUATUIA MO MOBbILLEHNIO KAYeCTBa MaTEMAaTUYECKON MOLENN Y3/10B U
MeXaHW3MOB U34eSINA N3 HAHOCTPYKTYPUPOBAHHBIX MOJAMMEPHBIX N KOMMO3MLIMOHHBLIX MaTeprasos,
MeTaJJIoB, CNIaBOB U HAHOMETAJJIOB Ha OCHOBAHWUM pe3ybTaTOB HEeY0BNETBOPUTESbHbLIX MOAENbHbIX
NCMbITaHWIA

OdopmneHne HopMaTUBHO-TEXHNYECKOWN AOKYMEHTaLMK MO pe3yfbTaTaM UCMbITAaHUA CNPOEKTUPOBAHHbIX
CNOXXHbIX Y3/10B 1 MEXAHW3MOB U34EeNNA N3 HAHOCTPYKTYPUPOBAHHBLIX MOJNMEPHbLIX 1 KOMMAO3ULMOHHbIX
MaTepuasoB, META/JIOB, CMJIaBOB 1 HAHOMETAJIIOB

HeobxoanMble ymMeHus10b30BaTbCS CTAaHAAPTHLIM NMPOrpaMMHbIM obecneyeHnemM npu opopMIEHNM
LNOKYMEHTaLMK

OhopMAsATL Pe3yNibTaTbl UCMbITAHUIA LUGPOBOro ABOMHMKA CI0XKHbBIX Y3JI0B 1 MEXAHW3MOB U3ENiA 13
HAHOCTPYKTYPUPOBAHHbIX MOMUMEPHbIX U KOMMO3ULIVMOHHbIX MaTepPMasioB, MeTassioB, CNiaBoB U
HaHOMETas0B

Mcnonb30BaTh CNELMann3MpPoBaHHbIE MPOrPaMMHbIe KOMMIEKCHI A5 OCYLLECTBAEHUS MO4EIMPOBAHNS
LIMPOBOr0 [ABOMHMKA CIOXHbIX Y3/10B 1 MEXAHWU3MOB U3E/MA N3 HAHOCTPYKTYPMPOBAHHLIX MOJUMEPHbIX 1
KOMMO3MLMOHHbIX MaTepnasaoB, METAJIOB, CMJIABOB U HAHOMETAJIIOB

OnpenensiTe JONYCTUMbIE PEXMMBI SKCMyaTaL MU LMGDPOBOro ABOMHMKA COXHbIX Y3/10B U MEXAHU3MOB
U3EeNNA U3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBIX 1 KOMMO3WLMOHHbLIX MaTepKasioB, MeTaslIoB, CrJ1aBOoB W
HaHOMeTassioB

PaspabaTbiBaTb peKOMEHAALMUN MO ONTUMU3ALNN KOHCTPYKLIMM NMPOEKTUPYEMBIX C/I0XHbIX Y3J10B 1
MEeXaHN3MOB M3AENA 13 HAHOCTPYKTYPUPOBAHHBIX MOJIMMEPHBIX U KOMMO3MLMOHHBIX MaTepnaos,
MeTaJ/I0B, CMJIaBOB U HAHOMETAJII0B

Pa3pabaTbiBaTb peKOMEHAaLUN Mo UCMO/Ib30BaHMIO MAaTEPWAJIOB A5 MPOEKTUPYEMBIX CJIOXKHbIX Y3/10B 1
MeXaHW3MOB M3LeNNN N3 HAHOCTPYKTYPUPOBAHHbLIX MOJUMEPHBIX U KOMMO3ULMOHHBLIX MaTepuasnos,
MeTaJi/10B, CNaBOB U HAHOMETAas/1I0B

Heobxogumble 3HaHWA

dusnyeckne n MexaHn4eckne XapakTePUCTUKN KOHCTPYKLIMOHHBIX MaTepranos

MeToAbl pacyeToB KOHCTPYKLIMIA Ha MPOYHOCTb
OCHOBbI MEXaHWKW pa3pyLUeHNs

OcHoBbI TeopUn KonebaHui

OCHOBbI TEPMOANHAMUKMA

OCHOBbI TEOPUY YAPYFrOCTU

Peonorusa nonMmepHbIX MaTepmanoB

OCHOBbI MaTepuanoBefeHuns

OCHOBbI MeTaI0BeAEHMNS

OCHOBHble METObl MCMbITaHWI nonMMepPHbIX, KOMMNO3ULWNOHHBIX MaTepnasioB 1 MeTaJ1J10B, B TOM 4Yucie

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp. 18 n3 26



HaHOCTPYKTYPUPOBAHHbIX
TexHonorna MoAennpoBaHns

MpaBuna 1 NopsaAoK NPOBEAEHUS UCMLITAHUA MaTEMATNYECKOW MOJENN B CNeLnann3npoBaHHbIX
MPOrpaMMHbIX KOMMJIEKCAX METOAAMIU LUPPOBLIX TEXHOIOM N

MopsiAoK LOKYMeHToobopoTa 1 KOMMIEKTHOCTb [JOKYMEHTOB, HE06X0AMMbIX 415 MPOBEAeHNs npoLeaypbi
NCMbITAHWIN MAaTEMATUYECKOW MOAESIN CJIOXKHbIX Y3/10B U MEXAHWU3MOB U3e/IMI 13 HAHOCTPYKTYPUPOBAHHbIX
MOJIMMEPHBIX 1 KOMMO3WLMOHHBIX MaTepKasioB, MeTaslIoB, CMJIaBOB 1 HAHOMETas/IoB

MeTonbl AdBTOMaTU3NPOBAHHOIO NMPOEKTUPOBaHNA TEXHOJIOrNYECKMNX npoueccoB Npon3soacTBa n3genvi ns
HaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBLIX N KOMMNO3ULUWOHHbBIX MaTepPWasioB, METaJ1JI0B, CrMJ1aBOB N
HaHOMeTaJ1J10B

Mopanok 0hopMAEHNST KOHCTPYKTOPCKOM AOKYMEHTALMUN B COOTBETCTBUN C HOPMATUBHO-TEXHUYECKON
LOKYMeHTauunen
[pyrvne xapakTepucTukun-

3.4. 0606LeHHas TpyaoBas hyHKUUS

HanmeHoBaHue

MpoeKTNpOBaHNE N NHXEHEPHBLIN PacyeT TEXHOIO0rMYEeCKOM OCHACTKK A5 NpOM3BOACTBA U3AEnI U3
HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHBIX Y KOMMNO3ULMOHHbLIX MaTepnanos, METanoB, CNJiaBoB U
HaHoMeTannosKoaDYpoBeHb

KBanugunkaumm/

MpoucxoxaeHne 0606LLeHHON TPYA0BON DYHKLIAN
OpuruHan
X3anMCTBOBaHO M3 opuUrnHana

Kopn opuruHana
PerncTpauunoHHbI HoMep NpodeccMoHasbHOro CTaHaapTa

BO3MOXXHble HAUMEHOBaHMNA OOJHKHOCTEN, NPotheccmi

VIHXXeHep-NpoeKTUPOBLLNK

VIH>XeHep No NpoeKTUPOBaHWIO 1 MOAEIMPOBAHNIO TEXHOIOMMYECKON OCHACTKN MeToAaMu LM POBbIX
TEeXHO0rni

TpeboaHuna kK obpasoBaHmio n 0byyeHntoBbICLLee obpa3oBaHme - MarnucTpaTypa

TpeboBaHMA K ONbITY NpakTU4yeckon paboTbiHe MeHee 0AHOMO roAa Ha UHXXEHEPHO-TEXHUYECKUNX
LOJDKHOCTAX B 061aCTV NPOM3BOACTBA U3LENUA N3 KOMMO3ULMOHHBIX NOIMMEPHBIX MaTepuMasos, Cr1aBos,
MeTaslJIoB U HAaHOMEeTaJ /108

Ocobbie ycnosua gonycka k pabotellpoxoxxaeHune o0byyeHns no oxpaHe TpyAa 1 NPOBEPKU 3HAHNA
TpeboBaHWI oXpaHbl Tpyaa

Ipyrue xapakTepucTMKnPeKoMeHayeTCsA NoJlyveHne AOMONHUTENBHOr0 NPodheccnoHanbHOro obpasoBaHmns
no Nporpammam MnoBbILLEHNS KBaUUKaLUA B COOTBETCTBMU C NpodnneM AesATeNbHOCTH

[onoNHNTENbHbIE XapaKTEPUCTUKM

HanmeHOBaHMe OOKYMeHTa

Kon

HanmeHoBaHme 6a30B0oM rpynnbl, 4OHKHOCTU (Mpodeccun) unm cneunanbHoOCTH
OK32144UNHxeHepbl-MexaHuKu

EKC-NH>XeHep-KOHCTPYKTOP (KOHCTPYKTOP)
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OKMNAOTP22491NH>xXeHep-KOHCTPYKTOP

22827NHXeHep-NpoeKTUPOBLLMK

OKCO0O1.01.04.03MexaHuKa 1 MaTemMaTU4yeCcKoe MoLenpoBaHune

1.02.04.03MaTemaTnyeckoe obecneyeHme n aiMUHUCTPUPOBAHMNE NHGHOPMALIMOHHBLIX CUCTEM
2.15.04.02TexHonorn4yeckne MalmHbl 1 0bopynoBaHune

2.15.04.03MpuknafHas MexaHuKa

2.18.04.01XmMunYeckasn TexHoorms

2.22.04.01MaTepnanoseieHne N TEXHOJOMMN MaTepmnanoB

2.28.04.02HaHouHXeHepusa

2.28.04.04HaHocucTeMbl 1 HaHOMaTepranbl

3.4.1. TpynoBasa pyHKUUSA

HanmeHoBaHue

MoAroToBKa TEXHMYECKOro 3af4aHNs Ha NPOEKTUPOBAHNE TEXHOMOMMYECKOM OCHACTKM A5 NPOU3BOACTBA
N30E/1MNA N3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX U KOMMO3MLUWOHHBLIX MaTepnaJsioB, CNaBoB, METAJJIOB U
HaHoMmeTannosKon

D/01.7YpoBeHb

(nooypoBeHb)

KBanupukaumnun7

MponcxoxxageHue TpyaoBonM PyHKLMM
Opurunan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opuruHana
PerncTpauunoHHbIn HoMep NpodecCnoHaNLHOr0 CTaH4apTa

TpynoBble AeNCTBUS

OnpeneneHne TeXHUYecknx TpeboBaHU K TEXHONOTMYECKON OCHACTKe AN MPOM3BOACTBA U3AENuii U3
HAHOCTPYKTYPUPOBAHHbIX MOMMMEPHbIX U KOMMO3ULIMOHHbIX MaTepMasioB, CrJiaBoB, METaslJIoB U
HaHOMETas0B

MnaHupoBaHue cTaanii NPOEKTUPOBAHMS TEXHOIOMMYECKOW OCHACTKN IS8 MPOU3BOACTBA M3AENNIA U3
HaHOCTPYKTYPUPOBAHHbLIX MOJMMEPHbIX 1 KOMMO3MLMOHHbLIX MaTepnanoBs, CrJ1aBoB, METas/I0B 1
HaHOMETaJI0B

lMnaHnpoBaHMe CTpaTernn NpoBefeHns KoMniaekca pacyeTHO-3KCNepmMMeHTasIbHbIX pa60T no
NPOEKTUPOBaHUIO TEXHOJIOrMYECKON OCHACTKKU A npon3BoAcTBa n3genni n3 HaHOCTPYKTYPUPOBAHHbIX
NoNIMMEpPHbIX N KOMMO3NLIMOHHbIX MaTepnanos, CrnJjiaBoB, MeTaJ1IJIoB N HAHOMETaJ1J10B

HeobxonvMble yMeHUs

CobupaTb 1 aHanM3MpoBaTh AaHHbIe (MaTepuan N3roTaBANBAEMOro N3Aeuns, pecypc paboTbl, TEXHONOM S
N3roTOBNEHNS U3LeNnsi, TUM N3roTaBNBAEMO OCHACTKM), HeobXxoAnMble 4SS NPOEKTUPOBaHNS
TEXHOJIOrMYeCKON OCHACTKM A5 MPOU3BOLCTBA U3LENIA N3 HAHOCTPYKTYPVMPOBAHHbLIX NOANMEPHBIX 1
KOMMO3WLMOHHbIX MaTepuasos, CiaBoB, METAJIIOB U HAHOMETAJIIOB

MPYMEHSATb HOPMATUBHO-TEXHUYECKYIO [OKYMEHTaLWI0 (CTaHAAPTL! 1 perfiaMeHThl), onpeaenstoume
TpeboBaHMA K NPOEKTHON 1 KOHCTPYKTOPCKOW JOKYMEHTaLmm

MPUMEHSATb HOPMATUBHO-TEXHUYECKYIO [JOKYMEHTaLMI0 (CTaHAAPTbl U PErlaMeHTbl) MO MNPOEKTNPOBAHUIO
TEXHOJIOrMYeCKOoM OCHACTKMN A5 MPOM3BOACTBA U34ENIA N3 HAHOCTPYKTYPUPOBAHHbLIX NMOJUMEPHbIX 1
KOMMO3MLNOHHbBIX MaTep1asoBs, CriaBoB, METasJIOB U HAHOMETAJIIOB
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Heobxoonmble 3HaHWA
Buabl 060pynoBaHUS U TEXHOJIOMMIA MPON3BOACTBA 3JIEMEHTOB NpPecc-hopm

EnvHas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIMM
EnvHaa cncteMa TeXHONorMYyeckon NoAroToBKY NPOU3BOACTBA

Mopanok 0hopMAEHNS KOHCTPYKTOPCKOM AOKYMEHTALUN B COOTBETCTBUN C HOPMATUBHO-TEXHUYECKON
LOKYMeHTauunen

CoBpeMeHHOe nporpamMmmHoe obecneyeHne oas NPOEKTUPOBAHUSA, MOAEIMPOBAHNS U NPOBEEHMUS pacYeToB
TEXHOJIOrMYeCKON OCHACTKM A5 MPOU3BOACTBA U3AE/NIA N3 HAHOCTPYKTYPVUPOBAHHbIX NOJNMEPHBIX 1
KOMMO3MLMOHHbLIX MaTepnasos, CriaBoB, MeTaJIoB U HAHOMETANOB

TexHoNorn4yeckme npoLecchl U peXxmumbl NPoM3BoOACTBa N30ENNN N3 KOMMO3NLNOHHbBIX NoJIMMEPHbIX
MaTepnasioB METOOOM NNTbA NOO AaBNeHNEM

TexHOIorn4eckne NpPoLLecchl ¥ PeXXMMbl MPOVW3BOACTBA U3AEANN N3 KOMMO3ULIMOHHBIX MOJUMEPHbIX
MaTepuanoB METOOM FOPSAYEro NPeccoBaHus

TexHosornyeckme npouecchbl N peXxuMmbl NPoON3BOACTBa N30ennmin 3 MeTassioB, CriaBoB, HAHOMETANOB

KOoHCTpyKUUSA TEXHOJIOrMYECKON OCHACTKMN As Nnpon3BoACTBa n3genni n3 HaHOCTPYKTYPUPOBaAHHbIX
NnoNIMMepPHbIX N KOMMO3ULIMOHHbIX MaTepuanos, CrnJjilaBoB, MeTaJlJIoB 1 HAHOMETaJ1J10B

OCHOBHbI€ Y3/1bl U 3JIEMEHTbI TEXHOOrMYECKON OCHaCTKKN Ans NpPoOn3BOACTBa n3genmm n3
HaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBLIX N KOMMNO3ULUWNOHHbBIX MaTepPWasioB, CrJlaBoOB, METaJIJIOB A
HaHOMeTaJ1J10B

CTaH,D,aprI N TeXHNn4eCckKmne ycnosunsa Ha n3penna n3 KOMNOo3nUMOHHbIX NOJIMMEPHbIX MaTepunanos,
MN3roToBJIEHHbLIE METOAOM JINTbA NOA OaBEHNEM

CTaHOapTbl M TEXHUYECKNE YCN0BUSA Ha N3AENNSA, N3rOTOB/IEHHbIE METOLOM ropsaYvero npeccoBaHns n3
KOMMNO3NLUMNOHHbBIX MOJINMEPHbIX MaTepnasioB

CTaHﬂ,aprI N TEXHNYECKNE yCnosna Ha n3nenna n3 MeTassios, CrjiaBoB, HAGHOMETaAJ1J10B

Tpe6OBaHI/IFI TEXHOJIOrM4eCKnX pernaMeHToB Ha UCMoJib3yeMble MaTepKasibl, MpoLecc N3roToBJiIeHNA
n3gennm ns HaHOCTPYKTYPUPOBaAHHbLIX MOJIMMEPHbLIX N KOMMNO3ULUWOHHBIX MaTepWhasioB, CrJ1laBoOB, MeTaJ1JIOB U
HaHOMETaJ1J10B

TpeboBaHMA oxpaHbl TpyAaa
[pyrve xapakTepucTukun-
3.4.2. TpynoBas (hyHKLNA

HanmeHoBaHue

KOHCTpynpoBaHne TEXHONOMMYECKON OCHACTKMN 419 MPON3BOACTBA U3OENN U3 HAHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHBIX Y KOMMO3ULMOHHBLIX MaTeprasos, CNaBoB, METaI0B U HaHOMeTas10BKoA,

D/02.7YpoBeHb

(nooypoBeHb)

KBanupukauunun7

MponcxoxxaeHue TpyaoBoOnN PyHKLMM
OpurunHan
X3anMCTBOBaHO 13 OpuUrnHana
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Kopn opuruHana
PerncTpaunoHHbIA HoMep NpoeccMoHaLHOro cCTaH4apTa

Tpynosble AencTBUAKOHCTPYUPOBaHNE NNTHUKOBOW CUCTEMBI, BbITalIKMBaTeNEN, pacyeT
MPUCOEANHUTENbHBIX PA3MEPOB TEXHOIOMMYECKOM 0CHACTKM K 060pyl0BaHMIO AN MPON3BOACTBA N3LENNN
3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX N KOMMO3ULMOHHBIX MaTePManoB B CreLnann3npoBaHHbIX
MPOrpaMMHbIX KOMMIeKcax

Pa3paboTka cMCTEMbI OXJITaXKAEHMS MAaTEMAaTUYECKON MOLENIN TEXHOI0MMYECKOW OCHACTKI As
NPOM3BOACTBA N3AENNIA N3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX Y KOMMO3NLNOHHbIX MaTepnasios B
CMeLMann3NpPOBaHHbIX MPOrPaMMHbIX KOMMIeKCax

MpoBeneHne aHaNn3a MaTEMATUYECKOW MOLEN TEXHONOTMYECKON OCHACTKM ANs NPOVU3BOACTBA U3LeNNiA
3 HAHOCTPYKTYPMPOBAHHbIX MOJIMMEPHBIX 1 KOMMO3ULMOHHBIX MaTEPVAIOB B CNeLMan3vpoBaHHbIX
MPOrpaMMHbIX KOMMJIEKCax

KOHCTpynpoBaHmWe crneumnanbHbIX TEXHUYECKMX MPUCIOCOBNEHNIA, MPUMEHSIEMBIX AJIS CHUXKEHUS fedeKTOB,
BO3HMKAIOLWMUX NPV U3rOTOBAEHUW U3AENUIA U3 MEeTasINIoB, CMJ1aBOB, HAHOMETa10B 1 Npu 06paboTke
3aroTOBOK M3 MeTas/IoB, CNJ/1aBoB, HAHOMETANOB

Heobxonnmble ymeHnsiCo3aaBaTh TPEXMEPHbIE MAaTEMATUYECKE MOAENN TEXHOOMMYECKON OCHACTKN 1
CneunanbHbIX TEXHUYECKMX NPUCNoco6eHNIn, NPUMEHSIEMbIX A1 CHUXKEHNS AeeKTOB, BO3HMKAIOLLMX NpK
M3roTOBJEHUW U3LENNIA U3 METaJIOB, CMJ1aBOB, HAHOMeTas10B U 06paboTke 3aroTOBOK M3 METasIOB,
CNNaBOB, HAHOMETasI0B

Mcnonb3oBaTb CUCTEMBI @BTOMaTU3MPOBAHHOMO MPOEKTUPOBAHUS U MHXEHEPHOI0 aHan3a ans
NpoBefeHNs MOAENNPOBAHNS TEXHONOMMYECKON OCHACTKM ANS NPOV3BOACTBA U3AENNiA U3
HaHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBIX 1 KOMMO3NLMOHHbIX MaTepuasoB, CNIaBoB, METalsI0B U
HaHOMeTaNn0B

MpUMeHNTL PEKOMEHAYEMbIE CMPABOYHbIE MaTepUasbl U COPTAMEHTbI MO KOHCTPYKLMOHHBIM MaTepuanam,
CTaHAAPTWN30BaHHbLIM U NMOKYMHbLIM U34ENNAM

Ncnonb3oBaTh 6a3bl AaHHbIX MO TPEXMEPHBIM MOLENAM CTaHLAPTHLIX AeTanen n3
HaHOCTPYKTYPUPOBAHHbIX MOSIMMEPHBIX Y KOMMO3NLUOHHbIX MaTepuasioB, MeTasioB, CrJ1aBoB U
HaHOMETaNno0B

Monb30BaTbCA CMPABOYHNKAMMU MO KOHCTPYMPOBAHNIO TEXHOJIOMMYECKON OCHACTKM A5 NPOV3BOACTBA
N3AeNnin N3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX Y KOMMO3WULMOHHBLIX MaTepuasos, CNIaBoB, METa/I0B U
HaHOMeTannoB

Monb30BaTLCA CMPABOYHUKAMU MO TEXHOJOM MW NPOU3BOACTBA U3LENNIA N3 HAHOCTPYKTYPUPOBAHHBIX
NOJIMMEPHBIX N KOMMO3WLNOHHBIX MaTeprasos, CNIaBoB, METAJII0B Y HAHOMETasIoB

Heobxogumble 3HaHMAOCOBEHHOCTU TEXHOIOrMYECKOro NPOLIeCCa U3rOTOBJIEHUS N3NNI N3
HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHBIX Y KOMMNO3ULMOHHbLIX MaTepuanos, CrJiaBoB, MeTas 0B U
HaHOMeTaJioB

CneunannsnpoBaHHble CUCTEMbI aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHUS U UHXEHEPHOro pacyeTa

CAD-cuctemsl

CAE-cuctembl

TexHoN0rna M3roToBaeHNs npecc-hopM Aas8 NpoM3BOACTBA U3LENNA U3 HAHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHbIX M KOMMO3NLMUOHHBLIX MaTepnanos, CNiaBoB, METaJII0B N HAHOMETAJSI0B

dusnyeckne n MmexaHnyeckmne XapPaKTeEPUCTUKN KOHCTPYKLUWMOHHBIX MaTephasioB

TexHOoNornyeckne NpoLEecChl N peXXnUMbl NPOM3BOLACTBA U3AENANIA N3 KOMMO3ULNOHHBLIX MOANMEPHbIX
MaTepuasoB METOAOM JINTbA NOA AaBAEHUEM

TexHoNornyeckne NPoLEeCChl U PEXXUMbI NPOM3BOACTBA U3AENA N3 KOMMO3ULMNOHHBLIX MOJANMEPHbIX
MaTepuasioB METOAOM ropsHero NPeccoBaHnS
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TexHoorn4yeckme npoLecchl U peXxmumbl NPoM3BoACTBa N30ennin 3 MeTaslsIoB, CNlaBoB, HAHOMETAJIIOB
MeToAbl 1 CPpeCTBa BbIMNOJIHEHUA TEXHUYECKMX PACYeTOB, BblYUCNTENbHbIX U Fpadnyecknx pa60T Ha
OCHOBE Cneumnanan3npoBaHHbIX MPOrpaMMHbIX KOMMJ1EKCOB

CI'IeLI,I/IaJ'II/I3I/I[)OBaHHbIe nporpamMMHbIe KOMMNIEKCHI A1 MPOEKTUPOBaHNA N MOOEeNTNPOBaHNA n3genvn ns
NnoNIMMepPHbIX, KOMMNO3ULUWNOHHbBIX MaTEPUAIOB N METaJIJ10B, B TOM HYUCJIE HAHOCTPYKTYPUPOBAHHbIX

[pyrvne xapakTepucTukin

3.4.3. TpynoBas (hyHKLNA

HanmeHoBaHMne

MNpoBefeHne NHXXeHePHbIX pacyeToB MaTEMATUYECKOM MOAENN TEXHOIOMMYECKON OCHACTKKN ANa
NPOM3BOACTBA U3LENNIA N3 HAHOCTPYKTYPMUPOBAHHBIX MOJNMEPHbLIX 1 KOMMO3ULMOHHBIX MaTepNasos,
CMJIaBOB, METaJ/JIOB U HaHOMeTaoBKona

D/03.7YpoBeHb

(mooypoBeHb)

KBanugunkaumm/

MpomncxoxxaeHne TPy[oBON YHKLNN
OpuruHan
X3anMCTBOBAHO 13 OpuUrnHana

Kopn opuruHana
PerncTpauunoHHbIi HoMep NpodeccMoHabHOro CTaHaapTa

TpyLoBble AENCTBUA

Bbibop HeobxoanmMoro cneunann3npoBaHHOro NporpaMMHoro obecneyeHna gas NpoBeAeHUs NHXXEHEPHbIX
pacyeToB NPOSMBAEMOCTN MAaTEMATUYECKON MOLENN TEXHONOMMYECKON OCHACTKN, MPUMEHSAEMON ANS
NPOV3BOACTBA U3LENNIA N3 HAHOCTPYKTYPMPOBAHHBIX MOJNMEPHbLIX 1 KOMMO3MLMOHHbBIX MaTepNasos,
CMJIaBOB, METa/IOB M HAHOMETAJIIOB, B 3aBUCMMOCTW OT TEXHOJIOr MM MPoLecCa N3roTOBAEHNS N3aenni

MpoBeneHne B cneymnanm3npoBaHHbIX MPOrpaMMHbIX KOMMJIEKCaX MOAESIMPOBAHNS N MHXXEHEPHOro pacyeTa
MaTeMaTM4eCKoW MOAENN TEXHOIOM MM U3FOTOBNEHNSA N34e/IMA U3 HaHOCTPYKTYPUPOBAHHbLIX MOJINMMEPHbLIX N
KOMMNO3NLUMOHHbLIX MaTepunasioB, CMJiaBoB, METaJIJ1IOB N HAHOMETaJ1J10B C y4eTOM paCyeToB NpoJinBaeMoCTn
TEXHOJIOrMYeCKON OCHACTKM

npOBeﬂ,eHl/Ie NHXEHEPHbIX NCnbITaHUN CI'IpoeKTI/IpOBaHHOIZ MaTeMaTM4eCKon MOAEAN TEXHOIOMMYECKON
OCHaCTKWN ona npon3soacTBa n3genvin ns HaHOCTPYKTYPUPOBAHHbLIX NMOJIMMEPHbIX N KOMMO3ULIMOHHbIX
MaTepunanos, CrnjiaBoB, MeTaJlJIOB N HAHOMETaJ1JIOB B MPOrpaMMHbIX YCJTOBUAX

Ob6paboTka pe3ynbTaTOB UCMbITAHUA MaTEMATUYECKON MOLENN TEXHOJIOMMYECKON OCHAaCTKN AN
NPOV3BOACTBA N34 U3 HAHOCTPYKTYPUPOBAHHBIX MNOJMMEPHbLIX Y KOMMO3ULMOHHBIX MaTepunasos,
CNiaBoB, MeTasJI0B U HAHOMETa/I0B

MNpoBeaeHne MexaHMYeCcKnx 1 TeNN0PU3NYECKNX NCCNe0BaHNN CBOWCTB N3N 13
HaHOCTPYKTYPUPOBaHHbLIX MOJIMMEPHbLIX N KOMMNO3ULUWNOHHBIX MaTephasioB, CrJlaBoOB, MeTaJJIOB A
HaHOMETaJI0B, MOJYYEHHbIX C MOMOLLbIO CMPOEKTUPOBAHHON MaTEMATUYECKON MOLENN TEXHOJIOMNYECKON
OCHaCTKN B MOLENNPYEMBIX MPOrPaMMHbIX YCNOBUSX

Pa3pa60TKa peKOMeH,EI,aLI.I/IIZ no oNTUMM3au N KOHCTPYKL NN TEXHOIOrMYECKON OCHACTKKN AN4 npon3eBoacTBa
n3nenvmn n3 HaHOCTPYKTYPUPOBaAHHbIX NMOJIMMEPHbLIX N KOMMNO3NUWNOHHbBIX MaTepWnasioB, CNJlaBoOB, MeTaJ1J1I0B U
HaHOMeTaJ1J10B

HeobxonavMble ymMmeHus
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Mcnonb3oBaTb CMCTEMbI @BTOMATU3NPOBAHHOIO NMPOEKTUPOBAHMA U NHXEHEPHOrO aHan3a

AHann3npoBaTb pe3ynbTaTbl NCCIEA0BAHNI HU3UKO-XUMUYECKX CBONCTB U3AENNIA N3 METa/I0B, CMJ1aBOB,
HaHOMeTa 0B

AHann3npoBaTb pe3ynbTaTbl NCCAEA0BAHNI HU3UKO-XUMUYECKX CBONCTB N3NNI 13
HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHbIX N KOMMO3MLUMOHHbIX MaTepnasoB

AHann3npoBaTh pesysbTaThl NCNbITaHNI TEXHONOMMYECKOW OCHACTKN AN npon3BoACTBa n3genni n3
HaHOCTPYKTYPUPOBaAHHbLIX MOJIMMEPHbIX N KOMMO3ULUWOHHBIX MaTephasioB, CrJ1laBoOB, MeTaJ1JIOB U
HaHOMETaJ1J10B

MPUMEHSTb TEXHUYECKYIO JOKYMEHTALMIO U IaHHbIE NCMbITaHWI TEXHOJIOMMYECKON 0CHACTKM s
pa3paboTKyN peKOMEeHAALMIA MO ONTUMU3ALIMN KOHCTPYKLUM TEXHOJIOTMYECKON OCHACTKM AJ1S NPON3BOACTBA
N30ennin N3 HAHOCTPYKTYPUPOBAHHbIX MOMMEPHbLIX U KOMMO3ULIMOHHBIX MaTEepPMasoB, CrjiaBoB, METasJIoB U
HaHOMETasI0B

MoNb30BaTbCA CTAaHAAPTHBLIM MPOrpaMMHbIM 0becnedyeHnem npu ohopMIEHNN JOKYMEHTaLM

Monb30BaTbHCA CNPABOYHMKAMU MO KOHCTPYUPOBAHMUIO TEXHONOMMYECKON OCHACTKKN N4 npon3BoacCTBa
n3nenvmn ns HaHOCTPYKTYPUPOBaAHHbIX NMOJIMMEPHbIX N KOMMNO3NUWNOHHbBIX MaTepWnasioB, CNJ1aBoOB, MeTaJ1J1I0B U
HaHOMEeTaJ1J10B

Monb30BaTbLCA CNPABOYHMKAMM MO TEXHONOMNM NPON3BOACTBA n3genni n3 HaHOCTPYKTYPUPOBaAHHbIX
NnoNIMMepPHbIX N KOMMO3ULIMOHHbIX MaTepuanos, CrnJjlaBoB, MeTaJlJIoB N HAHOMETaJ1J10B

Heobxoounmble 3HaHWA
TexHoNornyeckme NPOLECChl U PeXXUMbl NPOM3BOLCTBA U3AEANA N3 KOMMO3ULNOHHBIX NOJIMMEPHbIX
MaTepuasioB METOOM ANTbs MO AaBJEHUEM

TexHosornyeckme npouecchbl N peXXuMmbl NPON3BOACTBa N30ENNN N3 KOMMO3ULNOHHbBIX NoJINMEPHbIX
MaTepnanoB METOOOM ropsa4ero npeccoBaHuUA

Tunbl 1 CBONCTBA MOJIMMEPHbLIX MAaTepVasoB
TexHOoN0orn4Yeckne NpPoLecchl N peXXMMbl MPOM3BOACTBA U3AENUIA U3 MEeTasII0B, CMJIaBOB, HAHOMETAJI/I0B
Buabl, CBOWCTBA U TEXHUYECKME XapaKTEePUCTMK METa0B, CNJ1aBoB, HAHOMETAs/I0B

Buabl 6paKa n3genni n3 HaHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHbLIX N KOMMNO3ULUWOHHbBIX MaTeEPWasoB,
CnnaBoOB, METaJIJ10B N HAHOMETa1J10B

PU3NKO-XUMNYECKNE METObI aHa/In3a MaTepunanoB N METaJ1J10B

KOHCTPYKTUBHbIE 0cobeHHoCTH npecc-popM A9 U3roToBJIEHNS nsgenni n3 HaHOCTPYKTYPUPOBaAHHLIX,
KOMMNO3NUMOHHBLIX N NMOJINMEPHbIX MaTepnanoB

KOHCTPYKTMBHbIE 0COBEHHOCTY Npecc-hopM A U3rOTOBEHUS U3AENNIA N3 METAOB, CMJIaBOB U
HaHOMeTasJloB

TpeboBaHMA K 0hOPMAEHNIO SNEKTPOHHbBIX MOLENEN U YEPTEXKEN
CAD-cuctemsl

CAE-cncTembl

EOvHas cuctemMa KOHCTPYKTOPCKOWN AOKYMEHTaL MK

TexHuyeckue TpeboBaHus, NpeabsBaseMble K pa3pabaTbiBaeMblM KOHCTPYKLUUAM U3 U3
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HaHOCTPYKTYPUPOBaHHbLIX MOJIMMEPHbLIX N KOMMO3ULUWOHHBIX MaTephasioB, CrJ1laBoOB, MeTaJlJIOB U
HaHOMETaJ1J10B

TexHON0orM4Yeckme XxapakTepucTuk obopynoBaHns 4s NPOU3BOACTBA U3AENNIA 13
HaHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBIX 1 KOMMO3MLMOHHbIX MaTepnasoB

TexHosornyeckme XapPaKTePUCTUNKn o6opyp,OBava onga npon3BoAcTBa N30ennMin 3 MeTassioB, CrJiaBos,
HaHOMETaJI0B

HopMaTUBHO-TEXHNYECKas AOKYMeHTaLuWs B 06,1acTu pa3paboTKy TEXHONOTMYECKON OCHACTKM Ais
NPOV3BOACTBA U3 U3 HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHLIX U KOMMO3ULMOHHBLIX MaTepnasos,
CMNN1aBOB, METAJIIOB 11 HAHOMETAJI0B

[pyrvne xapakTepucTunkmn

3.4.4. TpypnoBas (hyHKLNA

HanmeHoBaHMne

MoAroToBKa KOMMJIEKTa TEXHNYECKON N KOHCTPYKTOPCKOM AOKYMEHTauumn ana Nnpon3BoacTBa
TEXHOJIOrMY4eCKON OCHACTKKN, MPUMEHAEMON AN N3roTOBAEHNS U3AEANA N3 HAHOCTPYKTYPUPOBAHHbIX
NOJIMMEPHbIX 1

KOMMNO3MLMOHHbIX MaTepunasos, CMJIaBoB, MeTa/10B 1 HaHOMeTannos Kog

D/04.7YpoBeHb

(nooypoBeHb)

KBanugukaummn/

MponcxoxxaeHne TpyaoBonN PyHKLMM
Opurunan
X3auMCTBOBaHO U3 OpUrnHana

Ko opurvnHana
PernctpaunoHHbIn HoMep NpoecCcMoHanbHOro CTaHaapTa

Tpyaosble gencTBusiPaspaboTka NPOeKTHOM 1 paboyein KOHCTPYKTOPCKON AOKYMEHTaLUmn no
NPOEKTNPOBaHNIO OTAENIbHbIX Y3)10B N 3JIEMEHTOB TeXHOJIOrN4eckom OCHACTKN anga npon3soAcCTBa I/I3JJ,eJ'IVIVI
N3 HAHOCTPYKTYPUPOBAHHbIX MOJIMMEPHBIX N KOMMO3ULNOHHBLIX MaTepuanos, CNiaBoB, METANIOB U
HaHOMEeTaJiIoB

BbinonHeHne AeTannpoBKM COOPOYHBIX YePTEXEN OTAENbHbIX Y3/10B 1 3JIEMEHTOB TEXHOI0rMYECKON
OCHaCTKW 01 NPOW3BOACTBA U3AENNA N3 HAHOCTPYKTYPMUPOBAHHBIX MOJMMEPHbBIX Y KOMMO3ULMOHHbIX
MaTepunasos, CNJlaBOB, META/IIOB 1 HAHOMETAJ/IOB

Pa3paboTka HOBOW 1 aKTyann3auns 4eNCTBYIOLLEN HOPMATMBHO-TEXHNYECKON LOKYMEHTALMUN MO
WN3roTOBJIEHUIO TEXHONOrMYECKOWN OCHaACTKW, I'IpVIMeHFIeMOVI anga npon3soAcCTBa I/I3,£I,eJ'IVIVI n3
HAaHOCTPYKTYPUPOBAHHbIX MOJMMEPHbIX M KOMMO3ULMOHHBLIX MaTepnanos, CNaaBoB, METaJI0B U
HaHOMEeTaJiI0B

HeobxoanMble ymeHusiPazpabaTbiBaTb YEPTEXM U CNELMpUKALMA 415 TPOEKTUPOBAHMUS U M3rOTOBMIEHUS
TEXHOJIOrMYeCKON OCHACTKW, MPUMEHSEMON AN NPOU3BOACTBA U3LENNIA N3 HAHOCTPYKTYPUPOBaAHHbIX
NOJIMMEPHBIX N KOMMO3WLNOHHBIX MaTepraoB, CNAaBoB, METaJI0B 1 HAHOMETasIoB

Pa3pabaTbiBaTb MapLpyTHblE KapTbl MPOU3BOLCTBA TEXHOIOMMYECKOW OCHACTKK, MPpUMeHsemMoi ans
NPOM3BOACTBA N3AENNIA N3 HAHOCTPYKTYPUPOBAHHbLIX MOJIMMEPHBIX M KOMMO3NLMOHHBIX MaTepraios,
CNNaBOB, METAJIIOB 1 HAHOMETasJI0B

MPYMEHSATb TEXHUYECKME PEerNaMeHTbl N TEXHUYECKYIO AOKYMEHTALMIO NPU pa3paboTke KOHCTPYKTOPCKOM
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OOKYMEHTaLMMN 015 MPON3BOLCTBA TEXHONOMMYECKOW OCHACTKM, MPUMEHSAEMO A8 U3rOTOBEHUS U34ennin
N3 HAHOCTPYKTYPUPOBAHHLIX MOJIMMEPHBIX N KOMMO3ULIMOHHBLIX MaTEPWasoB, CMIaBOB, METAJIIOB U
HaHOMEeTas/I0B

Heobxogumble 3HaHWA

Buabl 0CTaTOYHbIX HANPSXKEHUIA B OTAINBKAX

Buabl 6paka nsgenuii N3 HaHOCTPYKTYPUPOBAHHLIX MOJMMEPHbLIX 1 KOMMO3ULMOHHbBIX MaTepuaJsios,
MeTaJ1N0B, CrnJlaBOB, HAHOMETas1J10B, NPUYNHbI BOSHUKHOBEHWNA 6paKa 1 cnocobbl nx YCTPaHeEHUA

EovHas cmctemMa KOHCTPYKTOPCKOW IOKYMeHTaLum

EovHas cuctema TEXHOMOrMYECKO NOArOTOBKM NMPON3BOACTBA

MeToAbl U CPeACTBa BbIMOJHEHUS TEXHUYECKNX PACYETOB, BLIYNC/IMTENbHbIX U Frpadnyecknx paboT Ha
OCHOBe CMeLnann3npoBaHHbIX MPOrPaMMHbIX KOMIMIEKCOB

CrneunannsnpoBaHHbIe NPOrpaMMHbIe KOMMJIEKCHI 418 NMPOEKTUPOBAHMSA 1 MOAENNPOBAHNS U3LENNIA 13
HaHOCTPYKTYPUPOBAHHbIX MOJMMEPHbIX 1 KOMMO3MLMOHHbIX MaTepnaoBs, Crj1aBoB, METAI0B 1
HaHOMETaJ1J10B

MopsioK 0hOPMJIEHNSI KOHCTPYKTOPCKOW AOKYMEHTaLMUN B COOTBETCTBMMN C HOPMAaTUBHO-TEXHUYECKON
AOKYMeHTaumen

HopMaTMBHO-TEXHMYECKas AOKYMEHTaLuMs No pa3paboTKe TEXHOOrMYECKOM OCHACTKM 419 NPou3BOACTBA
N30ennii N3 HaHOCTPYKTYPUPOBAHHbIX MOJAUMEPHbBIX U KOMMO3MLIMOHHBIX MaTepUanos, CrJiaBoB, METa /0B U
HaHOMETaJ1J10B

CoBpeMeHHOoe nporpaMMHoe obecneyeHne oas NPOEKTMPOBAHUS, MOAEANPOBaHNSA 1 NPOBEAEHNS PacyeToB
TEXHOJIOrMYeCKON OCHACTKMN 418 NPOM3BOACTBA N3AENNIA U3 HAHOCTPYKTYPUPOBAHHbIX MOSIMMEPHbIX U
KOMMO3ULIMOHHBIX MaTepunanos, CNiaBoB, METaIJIOB 1 HAHOMETa/10B

[pyrue xapakTepucTmkm

IV. CBeneHus 06 opraHusauumsx - paspaboTymkax npodeccMoHanbHoro ctaHgapTa

4.1. OTBeTCTBEHHas opraHun3auuns-paspaboTymk

®oHA MHDPACTPYKTYPHbIX 1 06pa3oBaTe/bHbIX MPOrpamMm, ropoa Mocksa

leHepanbHbI aupekTopTUTOB PycnaH Bagmumosuy

4.2. HanmeHoBaHUS opraHm3aunii-pa3paboTymkos

1HekoMMepyeckoe napTHePCTBO "MexoTpacsieBoe 0bbeanHeHne HaHonHayCcTpun", ropod Mockea
2000 "3aBofa no nepepaboTke naacTMacc umMeHn "Komcomonbckon npaeabl”, ropon CaHkT-NeTepbypr
3000 "Kom-TMnacTt", ropoa CaHkT-MeTepbypr

4000 "Kanutan Mnact", ropon CaHkT-MNeTepbypr

50rb0Y BO "Poccuiickaa akagemMms Hapo4HOMO X039MCTBA U roCyAapCcTBEHHOM cnyXbbl npum MNpe3ngeHTte
Poccninckon ®degepaunn”, ropoa Mockea
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