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NnxeHepHO-KOHCTPYKTOPCKHE pabOTHI 110 NPOEKTHPOBAHHIO CJI0KHBIX
KOHCTPYKLMH 13 HAHOMETA/IOB H HAHOCTPYKTYPUPOBAHHBIX ITOJIMMEPHBIX H 40.237
KOMIO3HIIMOHHBIX MaT€pHaJIOB

(HarMeHOBaHHe BH/IA MPOQeCCHOHANBHOI IeATENEHOCTH) Kon

OcHoBHas 11e1b BHAa NpodecCHOHATbHOR IEITEIbHOCTH:

O6eciieyeHHe IOJIHOTO IUKJIAa IPOECKTUPOBAHUS HOBBIX MOJIEICH CIOXHBIX Y3JIOB H MEXaHM3MOB
W3JEJIHii 13 HAaHOCTPYKTYPHPOBAHHBIX TOJTMMEPHBIX M KOMIIO3UIIHOHHBIX MAaTEPHATIOB U HAHOMETAIIOB,
BKJIIOYAS TPOCKTHPOBAHHE TEXHOJIOTMYECKOM OCHACTKH I HMX H3TOTOBJICHHS, OT IOATOTOBKH
KOMIIIEKTOB KOHCTPYKTOPCKOM JOKYMEHTAIHM JO IIOCTPOEHHsS TpexXMepHOoH mudpoBodt Moxenu
H3/IeMs, C IEeBIO0 3alycKa MPOU3BOJCTBEHHOrO MpPOLIECCAa H3TOTOBIECHUA H3JAEIHA C MUHHMAJIBHBIM
KOJIM4eCTBOM Opaka
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22.19 ITpor3BOACTBO MPOYNX PE3HHOBBIX M3JACIHHI

32.99 ITpon3BOACTBO MPOYMX FOTOBBIX M3JIENHI, HE BKIIOYEHHBIX B JIPYTHE IPYNIIAPOBKH

62.09 JleATenbHOCTD, CBA3aHHAY C HCIIOJIB30BAHMEM BBIMUCIUTEILHON TEXHUKH H
HH(OPMAMOHHBIX TEXHOJIOTHH, ITpoJast

71.20.3 Vicnbrranus u anam3 GU3HKO-MEXaHHIECKHX CBOMCTB MaTepUalioB H BELIECTB

72.19 Hayunbie ucciieoBaHus B pa3paboTKH B 00JIaCTH €CTECTBEHHBIX M TEXHUYECKHX HAyK
poyue

(xox OKB31?) (HanMeHOBaHHE BHIa SKOHOMHYECKOM JEeATeIBHOCTH)
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II1. XapakTepucTHKa 00001eHHBIX TPYAOBBIX QyHKIMIH

3.1. O60o0mennas TpyaoBas GpyHKIHS

Pa3paboTka KOHCTPYKLHIA AeTajeli H y3JI0B U3 v
OBCHb
HanmeHoBanue | HAHOMETAJJIOB U HAHOCTPYKTYPHPOBAHHBIX Kon| A mfanmbuxaunn 5
HOJTMMEPHBIX M KOMIO3UITMOHHBIX MATEPHANIOB
Tpoucxoxaenne 0600 eHHOH 3 TBO!
p JeHue i | Opurmman X aUMCTBOBAHO M3
TpYHOBOH yHKLMH OpHTHHAJa
Kon PeructpaltMoHHbIH
OpUruHana HOMeED
npoeCcCHOHAILHOTO
CTaHAapTa
BoamosxHbIE TexXHUK-KOHCTPYKTOD
HauMEHOBaHHUS TeXHUK-TIPOEKTHPOBIIHK
JOJDKHOCTEH, mpodeccuii
TpeboBanus K Cpennee npodeccroHanbHOE 06pa3oBaHUe — MPOrPaMMBI TOATOTOBKH

00pa3oBaHHUIO ¥ OOYUEHHIO | CNIEIHAMCTOB CPSJIHETO 3BEHa
TpeboBaHus K OIBITY -
IpaKTU4ECKOH paboThl
Oco6rle ycosus gonycka  IIpoxoxieHHe 00y4eHHs [0 OXpaHe TPY/Aa U NPOBEPKH 3HAHHUA
K pabore TpeGoBanuii OXpaHsl TPy/Ia®

Jpyrue XxapakTepUCTHKH -

HOHOHHHTCHBHBIC XapaKTCpHUCTHKH

Haumenopanue 6a30Boi rpynbl, JOJDKHOCTH
HaumeHnoBanue T0OKyMeHTa Kon
(npodeccuy) WM CIEUHATEHOCTH
OK3 3118 UepTeHUKH
EKC* - UYepTexHHK
- YepTeKHMK-KOHCTPYKTOP
- TexHUK-POEKTHPOBLIUK
- TeXHUK-KOHCTPYKTOP
OKIIJITP? 27530 YepTeKHUK
27534 YepTe)XKHUK-KOHCTPYKTOP
26996 TexXHUK-KOHCTPYKTOP
27102 TeXHUK-IPOECKTHPOBIIUK
OKCO® 2.15.02.04 CrnenpaibHbIC MAIIMHB] M YCTPOMCTBA
2.15.02.08 TexHO0JIOTHS MAIIMHOCTPOCHHUSA
2.18.02.03 XuMu4ecKast TEXHOJIOIMs HEOPraHUYECKHUX BEIIECTB
2.18.02.06 XumuyecKkast TEXHOJIOTHA OpraHHISCKHX BEIICCTB
2.22.02.07 ITopomxkoBasi METAUTYPrusi, KOMIIO3UIIHOHHBIC
MaTepHabl, MOKPHITUS




3.1.1. TpynoBasi pyHKuHs

Pa3paboTka KOHCTPYKTOPCKOM JJOKYMEHTallu!

IleTa.Heﬁ M3 HAHOCTPYKTYPHPOBAHHBIX Vposens
HanmeHoBaHue | TIOJMMEPHBIX M KOMITO3HIMOHHBIX MaTepuanos, | Koa | A/01.5 | (noayposens) 5
METAJUIOB, CILIABOB H HAHOMETAJLIOB, BXO/ISIIMX KBAHQUKALIH

B CJIOXXHBIC y3JIbl H MCXaHHU3MBI H3JeTui

TIpoucXoxKIeHHE TPYXOBOMH
$yHKUHH

3avMMCTBOBaHO M3

Opurunan X p———
Kon PeructpallioHHbI#
OpHrHHaNa HOMeEp
npodecCHOHANBHOTO
CTaHIapTa

TpynoBsle neicTBHA

IpoBeneHre 3aMepoB ACTalICH M3 HAHOCTPYKTYPHPOBAHHBIX HOIHMEPHBIX
¥ KOMIIO3HLIMOHHBIX MaTe€pHaloB, METAJUIOB, CILIABOB H HaHOMECTAILIOB,
BXOISIIMX B CJIOXHbIE y3JIbI M MEXaHU3MBI H3ICNHH, WA pa3paboTKu
9CKU3HBIX YEpPTEKEH

Paszpa6oTKa 3CKH3HBIX HepTeXeH JAeTaliedl M3 HAaHOCTPYKTYPHPOBAHHBIX
HOIMMEPHBIX M KOMIIO3HIHOHHBIX MAaTEPHAJIOB, METALIOB, CILIaBOB H
HAHOMETAJUIOB, BXOASIIMX B CIOXKHBIE Y3JIbl H MEXaHH3MBI U3JETHM

Onpenenenne MOKa3aTelell TEXHMUYECKOTO YPOBHS IPOEKTHPYEMBIX
Aetaneil ©3 HAHOCTPYKTYPHPOBAHHBIX NMOJHMMEPHBIX M KOMITO3HIMOHHBIX
MaTEpHAIOB, METAILIOB, CIUIaBOB H HAHOMETAILIOB, BXOUINHUX B CIIOXKHbIE
y371b1 B MEXaHU3MBI H3/IETHA

Pa3paboTka mHpoeKTHOM M paGoded KOHCTPYKTOPCKOH JOKYMEHTAllUM
JeTaneil M3 HAHOCTPYKTYPHPOBAHHBIX MOJHMEPHBIX W KOMIO3MIIHOHHBIX
MaTepHasoB, METAUIOB, CIUIABOB ¥ HAHOMETAILIOB, BXOMSIIHNX B CIIOKHBIE
y3JI61 © MEXaHU3MBI H3ICIIAI

Buecenne He0OXOIUMBIX H3MEHCHHI B YCPTCIHKH 0611161"0 BHJA
KOHCprKIIPIfI, CGOpO‘IHBIX COHHHIl H JI€T aJICfI, CXE€MBbl MCXAaHH3MOB,
I‘a6apHTHI>Ie M MOHTQKHBIC YEPTCHKHU 110 3CKH3HBIM JOKYMCHTAM

Heo6xoaumbie yMeHHUs

TIpEMeHATh CHCTEMY HpelCIbHBIX OTKIOHCHHH pasMepoB H (opM B
COOTBETCTBHH C €IMHOM CHCTEMOH JOIYCKOB H IIOCA0K

W3yuath ONyGIHKOBAHHBIE NATEHTHBIC HCCICIOBaHMA KOHCTPYKIIHH
JeTanell U3 HAHOCTPYKTYPHPOBAHHBIX MOJMMEPHBIX ¥ KOMIIO3HIMOHHBIX
MaTepHAIOB, META/IOB, CIUIABOB B HAHOMETAIOB, BXOJAIIHMX B CIIOXKHbBIE
Y3761 M MEXaHHU3MBbI M3/IEJUid

Pa3pabaThiBaTh KOHCTPYKIMIO JeTanedl M3 HaHOCTPYKTYPHPOBaHHBIX
NOJTHMMEPHBIX M KOMIO3HMIMOHHBIX MAaTepHaioB, METALIOB, CIUIABOB H
HaHOMETAJUIOB B COOTBETCTBHMH C TpeOGOBaHUAMH CTAHIAPTOB OpraHU3aIHH,
HAIMOHAJIBHBIX CTAH[APTOB U TEXHUUYECKHUX PErTIaMEHTOB

PaspabaTeiBaTh KOHCTPYKIHMIO JeTaledf H3 HAHOCTPYKTYyPHPOBAHHBIX
MONMMEPHBIX H KOMIIO3HIMOHHBIX MATepHalioB, METAIIOB, CIUIAaBOB H
HAHOMETALIOB, BXOIAIINX B CIOXKHBIE Y3715 M MEXaHH3MBI, B COOTBETCTBUH
¢ TpeOGOBaHHUIMHI TEXHHYECKOTO 3a/IaHHA

HUcnons3oBarb CHCTCMBI ABTOMAaTH3UPOBAHHOI'O IPOCKTHUPOBAHHA,
MOACIHMPOBAHUA

AHaJIH3I/IPOBaTI> H IIPAMCHATE CIIPaBOYHBIC MaTepHaibl H COPTaMCHTBI 10
NOKYITHBIM CTaHAApTHBIM JCTAJLIM IIpH paspa60T1<e KOHC’[’pYKTOpCKOﬁ
JOKyYMCHTAaLlHH




Hcnomnp3oBaTh CIIpaBOYHBIC MaTCpHaJIbI H COPTaMCHTHI o
KOHCTPYKHHOHHBIM MareépuaiaM, CTaHAApTH30BaHHBIM HM3ACIHAM H
INOKYITHBIM U3 ICJINSIM

Heob6xoauMeie 3HaHUA

Enunas cucreMa KOHCTPYKTOPCKO#M JOKYMEHTallH

HauepratenpHas reoMeTpus M depucHHe B obbeMe, HEOOXOAUMOM IS
BBINOJIHEHUS TPYA0BO# QyHKIMH

UnxeHepHas rpapuka, B o6beme, HEOOXOAHMMOM JUIs BBINOTHEHUS
TPYI0BO# HYHKIMH

TexHonoruss MeTawioo0paboTku, B o0ObeMe, HeEOOXOmAUMOM s
BBIIIOJIHEHHS TPYJAOBOH PYHKIHA

TexHOJOrMH M3rOTOBJIIEHHS JeTalneii W3 IOJMMEPHBIX MaTEpHAJIOB, B
06BveMe, HeOOXOMMMOM ISl BRIIOJIHEHHUS TPYAOBOH QYHKIMH

Oc00eHHOCTH MTPOSKTHPOBAHM KOHCTPYKIMHI M3 HAHOCTPYKTYPHPOBaHHBIX
MONMMEPHBIX M KOMIIO3HLHOHHBIX MAaTe€pHalOB, METAIOB, CIUIABOB U
HaHOMETAJIOB

CpoiicTBA M  XapaKTEpUCTHKH  MaTepualoB  (NMOJMMEPHBIX  H
KOMITIO3MIHOHHBIX MaT€pHalioB, METAUIOB H CIJIABOB, B TOM YHCJIC
HAHOCTPYKTYPHPOBaHHBIX), MPAMEHIEMBIX Ui H3rOTOBJICHHS
NPOEKTHPYEMBIX AeTanei

OCHOBBI IPOSKTHPOBaHUs KOHCTPYKIMi JHeTanel, BXOAAIIUX B CIOXKHBIE
y3JI6I i MEXaHU3MBI H3ZENIHi

Cneunann:«mponaﬂnme CHUCTEMBI aBTOMAaTH3UPOBAaHHOTO NPOCKTHPOBAHMS

EI[I/IHaﬂ CHCTEMA TEXHOJIOTHYECKOH MOJArOTOBKH IIPOU3BOJICTBA

Enunas cucrema JOIIYCKOB U NOCaJI0K

[Topsimok odopMIIeHAS KOHCTPYKTOPCKOM JOKYMEHTAlHU B COOTBETCTBHH C
HOPMaTHUBHO-TEXHHYECKOH JIOKYMEHTAIHEH

KoMmiekTHOCTE KOHCTPYKTOPCKOﬁ JOKYMCHTAIUd B COOTBCTCTBHH C
HOpMaTI/IBHO-TeXHPI‘{eCKOﬁ lIOKYMeHTaHHeﬁ

CraHgapTel  OpraHM3aiud 1O  TIPOM3BOACTBY  JAeTaled W3
HAHOCTPYKTYPMPOBaHHBIX IIOJIAMEPHBIX H KOMIIO3NLMOHHBIX MaTE€PHANIOB,
METAJIJIOB, CIUIaBOB ¥ HAHOMETAJJIOB

Hpyrue XxapakTepUCTHKH

3.1.2. Tpynosas pyHxknus

Co3naHue TPEXMEPHBIX MAaTEMAaTHICCKHX

Mozeneil qeTaieil U3 HAHOCTPYKTYPHPOBaHHBIX VpoBens
HanveHoBanue | IOJTMMEPHBIX M KOMIIO3HMITHOHHBIX MaTe€pUaoB, Kox | A/02.5 | (momypoBeHs) 5
METAJIJIOB, CIUIABOB M HAHOMETAJIOB, BXOIAIIAX KBanMQpUKaLK1

B CJIOKHBIC Y3JIbl U MCXaHHU3MBI 17631 (1741

TIpoucxosxeHAE TPYAOBOK Opurmian X 3auMCTBOBaHO U3
(hyHKIMH | OpuUrHHaza
Kon PeructpalldOHHbIH
OpMruHajia HOMED
npoeCCHOHATIBHOTO
CTangapTa
Tpynossle nelcTBUs ITocTpoenue TBEpAOTEIIBHBIX MoJeneH Jetayel u3

HAHOCTPYKTYPUPOBaHHBIX MOJHMEPHBIX MaTepHajoB M METalIoB ¢
MCIIONb30BAHHEM MPOCTHIX OOBEMHBIX TI'€OMETPHYECKHMX IJIEMEHTOB B
COOTBETCTBHHM C TPEGOBAHUSIMH HOPMATHBHO-TEXHMYECKON JOKYMEHTAH
U TEXHHUYECKOTO 3aJaHus




Boi6op TEXHOJIOTMYECKAX IIPHEMOB  M3TOTOBICHHS  JeTaled W3
HAHOCTPYKTYPHPOBAHHBIX IIOJMMEPHBIX M KOMIIO3HIMOHHBIX MaTepHaoB,
METAJIOB, CIUIABOB M HAHOMETAUIOB, BXOMMIIUX B CIOXHBIC Y3IIBI H
MeXaHHU3MBI

KoHTpomns COOTBETCTBHSA MPOEKTUPYEMBIM JeTalaMm u3
HAHOCTPYKTYpPHPOBAHHBIX MOJMMEPHBIX H KOMIIO3HIIHOHHBIX MaTepHaoB,
METAJUIOB, CIUIABOB M HAHOMETAJUIOB, BXOJAINUX B CJIOXKHEIE Y3JIbI H
MEXaHH3MEI, TEOMETPHUECKHX Pa3sMEPOB HX TPEXMEPHBIX MAaTeMaTUYECKUX
MoJeneH

WMIopT JaHHBIX TPEXMEPHBIX MAaTEMaTHUeCKMX MOJENeH aeranedl B
CHELHANM3UPOBaHHLIE [POrPaMMHBIE KOMIUIEKCH Ui pa3paboTku
KOHCTPYKTOPCKO#M JTOKYyMEHTaIlMd J€Taledl U3 HaHOCTPYKTYPHPOBAHHBIX
HOJMMMEPHLIX M KOMIIO3HIMOHHBIX MAaTE€PHallOB, METAIOB, CIUIABOB H
HAaHOMETAJUIOB, BXOMIIKX B CJIOKHbIE Y37Ibl 1 MEXaHH3MBI H3CTIHIM

Heobxoammbie yMeEHUS

Hcnons3oBaTh 0a3bl JAHHBIX MO TPEXMEPHBIM MOJEIIM CTaHAAPTHBIX
JeTaleii U3 HAaHOCTPYKTYPHPOBAaHHBIX HMOJIMMEPHBIX M KOMIIO3HIIHOHHBIX
MAaTepPHATIOB, METAJUIOB, CIUIABOB M HAHOMETAILIOB

Hcnonp30BaTh 0OBEMHEIE TE€OMETPHYECKHE JJIEMEHTHI IS IOCTPOCHUS
KOHCTPYKIMH JeTaJiel M3 HaHOCTPYKTYPHPOBaHHBIX MOJHMEPHBIX H
KOMITO3UIIHOHHEIX MATEPHAIOB, METAJUIOB, CIUIABOB M HAHOMETAJLIOB

TIpuMeHSTh CPaBOYHBIE MATEPHAIIBI B COPTAMEHTHI [0 KOHCTPYKIIHOHHbBIM
H TOJMMEPHBIM MaTepHaiaM, B TOM 9HCIIE HAHOCTPYKTYPUPOBaHHBIM

HpHMeHSITB CIpPaBOYHEIC MATEpHAIIBI U COPTaAMCHTHI 110 MeTajuiaM, CiljiaBaM
H HaHOMETaJlllaM

PaspaGaTeiBaTh KOHCTPYKIMIO JeTajledl W3 HaHOCTPYKTYPHPOBAHHBIX
HONMMEPHEIX M KOMIIO3UIMOHHBIX MAaTEPHANlOB, META/UIOB, CIUIaBOB U
HAHOMETAJIOB B COOTBETCTBHY C TpeOOBaHUSIMH CTaHJapTOB OpraHH3aIHH,
HAIMOHAIBHEIX CTAHAAPTOB H TEXHHYECKHMX PErJIAMEHTOB

PaspabaTeiBaTh KOHCTPYKIMIO J€Taled W3 HAHOCTPYKTYPHPOBAHHBIX
MOJMAMEPHBIX M KOMIIO3HIHOHHBIX MAaT€pHAlOB, METAILIOB, CIUIaBOB H
HAHOMETAJUIOB, BXOJALIMX B CIOKHBIE Y371l H MEXaHH3MbI, B COOTBETCTBHH
¢ TpeOOBaHUAMY TEXHMYECKOTO 3a1aHuUs

Ilone3oBaThes CIIPAaBOYHHKAMH 110 KOHCTPYKITHOHHBIM MarepHuajiaM

IIpUMEHATh  CHENHAIM3UPOBAHHOE MNPOTPaMMHOe OOecmeyeHne IpH
pa3paboTKe TPEXMEPHBIX MOJENEH JeTaneil U3 HaHOCTPYKTYPHPOBAHHBIX
HOJMMEPHBIX ¥ KOMIIO3HIMOHHBIX MAaTEpHAJOB, META/UIOB, CINIABOB H
HAHOMETAJLIOB

AHam3upoBaTh 6a3kl JAHHBIX CTaHJAPTHHIX JeTanedl mpu paspaboTke
KOHCTPYKTOPCKOM JOKYMEHTAllMH N€Talledi W3 HaHOCTPYKTYPHPOBaHHBIX
MONMMEPHBIX ¥ KOMIO3MUIMOHHBIX MATEPHANOB, METALIOB, CIUIaBOB H
HaHOMETAJJIOB

HeobxoanMble 3HaHUSA

Enunas cucreMa KOHCTPYKTOPCKOM TOKYMEHTALMH

OcobeHHOCTH IPOCKTUPOBAHH KOHCTPYKITHH Jietanen U3
HAHOCTPYKTYPHPOBAaHHbIX IOJTHMEPHBIX ¥ KOMIIO3HIIMOHHBIX MaTepHaJIOB,
METAJUIOB, CIUIABOB H HAHOMETAJUIOB

O0BeMHBIE TC€OMETPUYECKHE MOJACIH IIPOCKTHPYCMBIX Jerajmen U3
HAHOCTPYKTYPHPOBAaHHBIX NOIHMCPHBIX U KOMITO3UIIMOHHBIX MaT€pUAIOB,
METAIOB, CINIaBOB H HAHOMCTAIJIOB

TexHONOrHA METALIOO0PabOTKH

TexXHONOruK U3rOTOBJICHAS JeTaJIeH U3 NOJIMMEPHBIX MaTepHaJIOB
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TexHomOrMM UW3TOTOBIEHHsS JeTaneif M3 HAHOCTPYKTYPHPOBaHHBIX
NONMMEPHBIX M KOMIIO3HIIMOHHBIX MaTepHAalOB, METALIOB, CIUIABOB M
HAHOMETAILIOB

Texnuueckue TpeGoBaHHS, MpeABSBISIEMBIE K pa3pabaThIBacMbIM
KOHCTPYKIIMSIM JeTaleif M3 HaHOCTPYKTYPUPOBAaHHBIX HOIMMEPHBIX H
KOMIIO3HIIHOHHBIX MaTEPHAIIOB, METAJUIOB, CIUIABOB ¥ HAHOMETAJIOB

MeTtoant H cpe€acTtsa BBIIIOJTHCHHUA TEXHUYCCKHX pacycToB,
BBIHCIIMTCIIBHBIX H rpaqmqecxnx pa60T C HCIIOJIB30BAHHUEM
CIICHHAJIM3HPOBAHHLIX IIPOTPAMMHBIX KOMIIJICKCOB

CBOiiCTBA ¥ XapaKTEPUCTHKH HAHOCTPYKTYPHUPOBAHHBIX MOJNMMEPHLIX U
KOMIO3HIMOHHBEIX MaTepHalioB, METAUIOB, CIUIaBOB M HAaHOMETAJLIOB,
HCIIOJIB3YEMBIX 71 M3TOTOBJICHHS ACTaICH

CHCHH&HI’BHPOB&HHHC CHCTECMBbI aBTOMAaTU3HPOBAHHOI'O IIDOCKTHPOBAHHS

ITopsinox odopMiIeHUsT KOHCTPYKTOPCKOH JOKYMEHTAUHH B COOTBETCTBHH
C HOPMaTHBHO-TEXHUYECKON JOKyMEHTAUEH

Jpyrue xapaxTepUCTHKH

3.1.3. TpynoBas ¢pyHKuns

Pa3paboTka TEXHOJIOTHYECKHX IIPOLIECCOB
HM3rOTOBJICHHS JIETalICH 13

HaHOCTPYKTYPHUPOBaHHBIX MOJTMMEPHBIX H VposeHb
HaumeHoBaHie | KOMIIO3UIHOHHBIX MaTepHajioB, METAILIOB, Kon | A/03.5 | (momyposens) 5
CILIABOB M HAHOMETAJLIOB, BXOIALINX B CIOXHBIE KBATH(HKALMHT

Y3JIbI 1 MEXaHW3MBI M3/IE]IUi, Ha OCHOBE
CO3JJaHHON TPEXMEPHOH MaTEeMaTHYECKOH MOJICITH

TIpoucxoxpeHue TPy JOBOM
dynKumH

3anMCTBOBaHO U3

Opurunan X
OpHMI'HHasIa
Kon PeructpanoHHBIN
OpHI'HHalIa HOMEp
npodecCHOHATEHOTO
cTaHgaprTa

Tpynoseie fefcTBUA

C6op ¥ aHAIKU3 TEXHOJIOTHIECKAX TPeOOBaHHH, IPETBABIACMBIX K AETAILIM
M3  HAHOCTPYKTYPUPOBAaHHBIX IOJIMMEPHBIX M  KOMIIO3MIIMOHHBIX
MaTEpHaIOB, METAIIOB, CILIABOB H HAHOMETAJIIOB, BXO/AILIUX B CIIOXKHBIC
y3JIbl U MEXaHU3MBI M3JETHI

Onpezenenne THIIA IPOM3BO/CTBA M TEXHOIOTHH NEpEpabOTKH MaTepuaia
JUIS M3TOTOBJICHMS JIETANCH M3 HAaHOCTPYKTYPHPOBAHHBIX IOJHMEPHBIX U
KOMITO3MIIMOHHBIX MAaTCpHaliOB, METAUIOB, CIUIABOB M HAHOMETAaJUIOB,
BXOSIIHX B CIIOXHBIC Y3JIBI H MEXaHU3MBI M3/IETMI

BeI6Op cXeM KOHTPOJIS COONIOACHHS TEXHOJOTHYECKHX TpeOOBaHHH,
IpeaBSBISIEMBIX K TEXHOJIOTHIECKOMY IIPOLIECCY IIPOM3BOACTBA JETaNeH H3
HAHOCTPYKTYPHPOBAaHHBIX MOJTMMEPHBIX M KOMIIO3HIIHOHHBIX MaTepPHAIIOB,
METAJUIOB, CIIABOB M HAHOMETAUIOB, BXOJMIIMX B CJIOXKHBIC Y3/Ibl U
MEXAHH3MBI U3l

OdopmieHde MapLIPYTHBIX KapT, KapT TEXHOJOTMYECKOro Ipolecca,
ONEPallHOHHBIX KapT ¥ TEXHAYECKOH NOKyMEHTALMH U WU3TOTOBJICHHA
JeTanel M3 HaHOCTPYKTYPHPOBAHHBIX MOJNMMEPHBIX M KOMIIO3HIMOHHBIX
MaTepHalioB, METAIUIOB, CIUIABOB H HAHOMETAJUIOB, BXOJALIMX B CIIOXHBIC
Y3761 H MEXaHU3MBI U3/IeTHi




10

Heo6xonumele yMeHus

Onpenenarts  OCHOBHbIE  TEXHOJIIOTHYECKHE  ONEpalMd  Ipoiecca
HM3rOTOBJICHMS Ji€Taleil W3 HAHOCTPYKTyPHPOBAHHBIX IIONMMEPHBIX H
KOMITO3MIIMOHHBIX MAaTEPHAIIOB, METAUIOB, CIUIABOB W HAHOMETAILIOB,
BXO[SAIIUX B CIOKHBIE Y3JIBI M MEXaHU3MBI M3JIENHH

OdopMiaTe  MapmpyTHRIE W ONEpAallMOHHBIE  KapThl,  KapThl
TEXHOJIOTHYECKOTO mpoiiecca H3rOTOBJICHHA netanei H3
HAHOCTPYKTYPHPOBAHHBIX ITOJMMEPHBIX M KOMIIO3HIIHOHHBIX MaTepHaioB,
METAJUIOB, CIUIAaBOB M HAHOMETA/UIOB, BXOMMUIMX B CIOXHBIC Y3JIBl H
MEXAHHU3MBI U3eNUil

Paspa6arsiBaTh MapIIpYTHBIH TEXHOJOTMYECKHH MPOLECC H3rOTOBICHHA
AeTalel U3 HAHOCTPYKTYPHPOBAHHBIX MOJIMMEPHBIX H KOMITO3HIHOHHBIX
MaTepHaJIOB, METAUIOB, CIUIABOB H HAHOMETAILIOB, BXOIAIMX B CIIOXHbIC
y3J1bl B MEXaHU3MBbI H3/ICIIHH

P%paGaTBIBaTB onepaunonmﬂﬁ TEXHOJIOTHYECKUI IIPOLIECC H3TOTOBIICHUS
neTaneﬁ U3 HaHOCTPYKTYPHPOBAHHBIX ITOJMMEPHBIX H KOMIIO3HIIHOHHBIX
MarcpHajaoB, METALIOB, CIINIABOB H HAaHOMETAJIIOB, BXOJIIUX B CIOXXHBIC
Yy3J1bl I MEXAaHU3MBI H3JeNAM

BeIOHpaTe METOAbl M CPEACTBA KOHTPOJA COOJIOACHHMSA TEXHHYECKHX
TpeGOBaHWil, NPEABABIAEMBIX K  TEXHOJIOTMYECKOMY  IIpOIECCY
NpOM3BOJICTBA JeTaleifi M3 HAHOCTPYKTYPHPOBAHHBIX MOIHMEPHBIX H
KOMITO3HIIMOHHAIX MATEPHAJIOB M METAIUIOB, CIUIaBOB M HAHOMETAIOB

Heob6xomuMbie 3HaHUA

TexHuueckue TpCGOBaHI/Iﬂ, NpeabsIBIACMBIC K H3TOTaBIUBACMbIM ACTAIIAM
H3 HaHOCTPYKTYPHPOBAHHBIX IMONTMMEPHBIX n KOMITO3HUIIMOHHBIX
MaTCpHAJIOB H METAJUIOB, CILIIABOB U HaHOMCTAJLIIOB

MeTonpl M cooco6Bl KOHTpONsS COOMIOAEHHS TEXHUYECKUX TpeGoBaHui,
TIPEIBABIAEMBIX K TEXHOTOTHIECKOMY NPOIECCY TIPOU3BOACTBA NeTaNeH u3
HAHOCTPYKTYPHPOBAaHHBIX NOJIMMEPHBIX H KOMIIO3HIMOHHBIX MaTepHaJIoB
¥ METAJUIOB, CIUIABOB U HAHOMETAIIOB

CprKTypa IPOHU3BOJICTBCHHOTO u TEXHOJIOTHYECKOT'O nponecca
IIPpOU3BOACTEA JeTajicii W3 HaHOCTPYKTYPHPOBAHHBIX IIOJUMCPHBIX H
KOMITO3HILMOHHBIX MAaTEPHAJIOB M METAJUIOB, CILUIABOB H HAaHOMCTAJUIOB

Texundeckue TpeOOBaHHMs, NpeNbABIAEMBIE K  paspabarbiBacMBIM
KOHCTPYKLIHSIM ITOJTAMEPHOIO M3/IEIIHS

OcHOBHI MaTCpHAIIOBEACHHS

OcHOBBI METAJUIOBEIEHHUS

CpoiicTBAa M  XapaKTEpHCTHKM  MaTepHaloB  (MOJMMEPHBIX M
KOMIIO3HIIMOHHEIX MAaTE€pHAIOB, METAUIOB H CIUIABOB, B TOM YMHCIE
HAHOCTPYKTYPHPOBAHHBIX), IPMMEHAEMBIX JUIsl H3TOTOBJICHHS JleTaneH

Tunst IPOaYyKIINH, HpOH3BOI[I¢IMOfI U3 KOMMIO3HIMOHHBIX ITOJHMEPHBIX
MaTE€pHaJIOB METOJaMHU JIMThSA IOJ JaBJICHUEM, IIPCCCOBAHUSA, SKCTPY3HH

TexHonoruueckHe NpONECCHl M PEXUMbI NPOM3BOJICTBA IETaled M3
KOMITO3MIHOHHLIX IIOJIAMEPHBIX MAaTEpHAIOB METOJIOM JIHThA TIOA
JaBIICHHEM, PECCOBAHUEM, IKCTPY3HEH

MeTofMKa MPOEKTHPOBAHMS TEXHOJOTHYECKHX MpOLECCOB M ONEpalui
HM3rOTOBJICHHS JeTaleii M3 HAHOCTPYKTYPHPOBAHHBIX MOJIMMEPHBIX H
KOMIIO3HLIIMOHHBIX MAaTEPHAJIOB M METAIIOB, CIUIABOB 1 HAHOMETAIOB

CTaHfapTel, TEXHAYECKHE YCJOBHA, HOPMATHBHO-TEXHMYECKas H
JIOKaJIbHas HOPMATHBHAs JOKYMEHTAIHs Mo OGOPMICHHIO MapIpyTHBIX
KapT, KapT TEXHOJIOTMYECKOro Ipolecca, ONEPalMOHHBIX KapT H
TEXHOJIOTHYECKON JOKYMEHTAUH

Enunas cucreMa TEXHOJIOTHYEeCKOM IIOArOTOBKH IIPOM3BOACTBA

Jlpyrue XxapakTepUCTHKH




11

3.2. O6o6mennas TpyaoBas GyHKUHA

Pa3paboTka cCOOpPOYHBIX MOJEINEH CIIOKHBIX Y3JI0B U
MEXaHW3MOB H3JIeNIMil 3 HAaHOC TYPHUPOBaHHBIX
HaumeHoBaHHe A TPYKTYpHP Kon B YpoBeHb 6
ITOJIMMEPHBIX ¥ KOMIIO3HITMOHHBIX MaTCpHUaIIOB, KBaﬂmbHKauHH
METANIIOB, CIIJIAaBOB 1 HAHOMETAJIIOB
IMpowucxoxaeHue 0600MmEeHHOM 3auMCTBOBAHO H3
Opwranan X
TpyAoBO#H QyHKIMH OopHuruHajia
Kon PeructpauvoHHbIH
OpHIrHHAaNA HOMeEp
npo¢eCCHOHATBHOTO
CTaHaapTa

BosmoxnbIe

HaHMEHOBAHHS
TOIDKHOCTEH, mpodeccuii

HHxeHep-KOHCTPYKTOP

00YUYCHHIO

TpeboBanus K
06pa30BaHHUIO U

Bricmiee oOpa3oBaHHe — OakanaBpHar

TpeOGoBanus K OIBITY -
HpaKTH4ecKoil paboThl

Ocobble ycnoBust

IMpoxoxaenue 0OydeHUs 10 OXpaHe TPy/Ja U IPOBEPKH 3HAHHA
JomycKa K paboTte TpeGOBaHUi OXpaHEI TPyAa

Jlpyrue XapakTEpHCTHKH | -

JlomosIHATENBHBIE XapaKTEPUCTHKA

HaumeHoBan#e 6a30BOM IPYIIIBL, JOJDKHOCTH
HaumeHnoBaHHE JOKYMEHTA Kon
(mpodeccun) WIHA CIENHATBHOCTA
OK3 2141 WHxeHepsl B IPOMBIILIEHHOCTH H Ha
IPOU3BOJCTBE
EKC - Wnxenep
- MHxKenep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP 22491 HHxeHep-KOHCTPYKTOP
OKCO 1.02.03.03 Maremarudeckoe 06€CcIIeYeHUE U
aIMHHHCTPUPOBaHHE HHPOPMALIHOHHBIX CHCTEM
1.03.03.01 ITpuxianHbie MaTeMaTHKa U pHu3nKa
1.04.03.02 Xumus, GU3nKa U MEXaHHKa MaTepHaloB
2.09.03.02 NndopmanuoHHbIe CUCTEMBI U TEXHOJIOTHA
2.09.03.04 ITporpamMmHas MHXXEHEPUS
2.15.03.02 TexHONIOrHYeCKre MAITMHBI M 000pyI0BaHHe
2.18.03.01 XuMudeckast TEXHOJIOTHS
2.28.03.02 HanoumxeHnepus
2.22.03.01 MarepuanoBeieHHE H TEXHOJIOTUH MaTEpHAIOB




3.2.1. TpynoBas pynxuus

dopmupoBaHHE KOMIUIEKTOB MPOEKTHOMN 1
pabodeil JOKyMEHTalUu AeTalel u3

HaHOCTPYKTYPHPOBAaHHBIX MIOJTMMEPHBIX U VpoBeHs
HaumeHoBaHME | KOMIIO3MIIMOHHBIX MATEPHAIOB, METAJLIOB, Kon | B/01.6 | (moayposens) 6
CIUIaBOB H HAHOMETAJLIOB, BXO/SAIIHX B CIIOXHBIE KBaTU(UKALMK

Y3JIbI H MEXaHH3MBI H3JEJIAMH, )1 IPOBEACHUS
cOOPOYHBIX onepanyi

ITpoucxoxneHue (:1s)1
p A TPYA Opurmaan X | 3aMMCTBOBaHO U3 OpHIrHHANA

GbyHKIHK
Kon Peructpaunonssiii
OpHTHHala HOMEp
NpogecCHOHANTLHOTO
CTaHAapTa
Tpyznossie neficTBus Ilonbop depTexeilli KOMIUIEKTa INPOEKTHOM JOKYMEHTalMM Ha

KOHCTPYKIHH JeTaneil M3 HaHOCTPYKTYPHPOBaHHBIX HONHMMEPHBIX H
KOMITO3MIIHOHHBIX MaTE€pHAIOB, METAJUIOB, CIUIABOB H HAaHOMETAILIOB,
BXOJUAIIAX B CJIO)KHBIE Y3JIbI H MEXaHU3MBI H3/IE€ITHH

HopMokoHTpoNIb  OGOpPMIIEHHSI 4YepTeXXell KOMIUIEKTa IIPOSKTHOM
JOKyMEHTAlUH JeTanefi M3 HaHOCTPYKTYPHPOBaHHBIX IOJHMMEPHBIX H
KOMITO3HIIMOHHBIX MaT€pHaJIOB, METAJUIOB, CIUIABOB M HAaHOMETAJLIOB,
BXOIMINAX B CJIOXKHBIE Y3JIbI 1 MEXaHU3MEBI M3/1€HH

CocraBnenme u  odopmieHne  crnenudukanum  getanedi  H3
HAaHOCTPYKTYPMPOBAaHHBIX  TMOJIAMEPHBIX " KOMIIO3UIIMOHHBIX
MaTepHAJIOB, METAIUIOB, CIUIABOB H HAHOMETAJIOB BXOAAIIHX B CIIOKHEIE
y3J1bl H MEXaHU3MBbl H3ACIIHH

Heobxoaumsele yMeHHS [TpuMensTs TpeOOBaHUS HOPMAaTHBHO-TEXHUYECKOH NOKYMEHTAlUM UL
BHIIIOJIHEHUA  YCPTEXKEH  JieTanedl W3  HAHOCTPYKTYpPHPOBAHHBIX
MOJIAMEPHBIX ¥ KOMIO3HUI[MOHHBIX MaTe€pHaIOB, METALIOB, CIUIABOB H
HAHOMETAJUIOB, BXOAAIIMX B CJIOXKHEIE Y3IIbl U MEXaHU3MBbI U3JIeTHH
IIpAMeHATh CHCTEMY TpeleNbHBIX OTKIOHEHWH pa3MepoB U ¢opM B
COOTBETCTBHH C €IMHON CUCTEMOH JAOMYCKOB M OCANOK

[MpumenaTs TpeGOBaHHUA HOPMATHBHO-TEXHHYECKOH JOKyMEHTAlUH [UIs
BHIIONIHEHHS CHenUpHUKaIMii B COCTaBe KOMIUIEKTa IIPOEKTHOM
JOKYMEHTAIlHH Ha JETaTl U3 HaHOCTPYKTYPHPOBAHHBIX IOJIUMEPHEIX H
KOMITO3MIMOHHBIX MaTepHAIOB U METALIOB, CIUIABOB U HAaHOMETAJLIOB,
BXOJMINHX B CIIOKHBIC Y3JIbl 1 MEXaHHU3MBI U3J€IIHMI

[TpuMeHATh KOMIBIOTEPHBIC MIPOrPaMMHBIE CPEACTBA U1 0QOPMIICHHUS
cuenuuKanuit Aeranedl U3 HAHOCTPYKTYPHPOBAaHHBIX IOJHMMEPHBIX H
KOMIIO3MIIHOHHBIX MaTEPHAIOB H METAJIOB, CIUIABOB M HAHOMETAJLIOB,
BXOIAIIHX B CJIOXKHBIC Y3JIbl © MEXaHM3MBbI H3/IE€IMI

IpuMensaTs TpeOOBaHHS HOPMAaTHBHO-TEXHHYECKOH NOKYMEHTALUH ULL
NpPOBEJCHUS HOPMOKOHTpPOJIL 4YEPTEXEeH  KOMIUIEKTA MPOEKTHOH
JIOKYMEHTaIuH

Heo6xonumMsele 3HaHUS ExuHas cucTeMa KOHCTPYKTOPCKOM JOKYMEHTAIIUH

EnuHas cucreMa I0NMyCKOB M II0CaI0K

CucTeMBI KOMIIBIOTEPHOTO npoexTupoBanus (nanee — CAD-cucTeMsr)
CucTeMBl KOMIIBIOTEPHOTO MEDKuHUpHHTA (nanee — CAE-cucrembl)
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OcobenHocTH MPOEKTHPOBAHHUS KOHCTPYKIIH#t u3
HAHOCTPYKTYPHPOBAHHBIX IIOJIAMEPHBIX ¥ KOMIIO3UIMOHHBIX MaTEPUAIOB
H METALIOB

OCHOBBI TPOEKTUPOBAHUS KOHCTPYKIUH

OcCHOBBI MaTepruaJIOBECACHUA

OCHOBBI METANIOBEICHUA

IMpuniune! cranaaprusanuu B Poccuiickoit ®enepanun

[IpaBuna NpPUMEHEHHMsS KOMIBIOTEPHBIX IPOrPaMMHBIX CPEACTB I
oopmieHus crieny UKl

TpeboBanus HOPMaTHBHO-TEXHUYECKOH JOKYMEHTal[H hi6) i}
¢$opMHEpOBaHHA KOMILTEKTA IIPOCKTHOH JOKYMEHTALMH

TexHudeckue XapaKTCPpHUCTHUKH U3ACIIHN

VcnoBus S9KCILIyaTallM:d CJIOXKHBIX Y3JIOB U ME€XaHHU3MOB H3IENNN U3
HaAaHOCTPYKTYPHPOBAHHBIX MMOJIMMCPHBIX Hu KOMITO3HIHOHHBIX
MaTepHalioB, METAJUIOB, CIUIABOB M HAHOMETAJLIIOB

JIpyrue XxapakTepuCTHKHA

3.2.2. TpynaoBas dyHKuHus

IMocTpoeHHe TPEXMEPHOH MaTEMAaTHIECKOA

MOJIENH [IPOCTPAHCTBA COOPKH y3I1a H3JENHi U3 Vposers
HaumeHoBanie | HAHOCTPYKTYPHPOBAHHBIX IMOUMEPHBIX H Kon | B/02.6 | (momyposemn) 6
KOMITO3MLIHOHHBIX MaTepHaloB, METAILIOB, KBATH(HKALAH

CILIaBOB H HAHOMCTAJLJIOB

IpoucxoxaeHue TPy 10BOH
pymin

Opurunan X | 3anMCTBOBAHO H3 OpHIHHana

Kon PeructpaionHbI i
OpHUrHHANAa HOMED
npoecCHOHAILHOIO
cTaHJapTa

TpynoBble NeHCTBUS

IToaroToBKa MCXOIHBIX MAHHBIX JUIA COOPKHM CTaHAApTHBIX ACTalICH M
CIIPOEKTHPOBAHHBIX JieTalleit U3 HAHOCTPYKTYPHPOBAHHBIX MOIMMEPHBIX U
KOMITO3MIHOHHEIX MaTepHalOB, META/UIOB, CIUIABOB M HAHOMETAIOB B
CJIOJKHEIE H3JeTHii

CocTaBeHHE MOCIENOBATENFHOCTH COOPKH CTaHAAPTHHIX JeTaled u
CIIPOEKTHPOBAHHBIX J€TaleH U3 HAHOCTPYKTYPHPOBAHHBIX MOJIUMEPHBIX H
KOMIIO3MLMOHHBIX MAaTepHAIOB, METAJUIOB, CIIABOB H HAHOMETA/UIOB B
CJIOXKHBIC Y3JIbI 1 MEXaHH3MbI H3EIHH

C6opka CTaHIAPTHHIX JCTaled M CIOPOCKTHPOBAHHBIX JAeTaled U3
HAHOCTPYKTYPHPOBAaHHBIX NOJMMEPHEIX M KOMIIO3HLHOHHBIX MaTepHAIIOB,
METAJUIOB, CIIABOB M HAHOMETAUIOB B CJOXHBIE Y3JIbI M MCXaHH3MBbI
CONPSKEHHEM HJIH KOOPAMHATHOH PHBS3KOH, 06eCIeTMBaOIIMMH padoTy
CJIOXKHOTO y3J1a MJIM MEXaHH3Ma, KaK €IMHOr0 3JIEMEHTa

CocTaBJ/IeHHE JIHCTa HArPy30K Ha CIIOXKHBIA y3ell U3Ie/NHs, COOPaHHOTO 3
CTaHJApTHEIX  JeTaieii W  CNPOSKTHPOBAaHHBIX  JeTalei M3
HAHOCTPYKTYPHUPOBAHHBIX IOJMMEPHBIX U KOMIIO3HLHOHHBIX MaTCPHAIIOB,
METAUIOB, CIUIABOB ¥ HAHOMETALIOB

HeobxoxuMele yMEHHS

anMCHHTB METOOBI MaTEMaTHYCCKOIo H ANropuTMHYICCKOTO
MOJACINPOBAHUA
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Co3paBath MAaT€eMaTHYECKYI0 M KOMIIBIOTEPHYIO MOZCJ/Ib HCCICAYCMOI'0
00BeKTa CJI0XKHOTO y3ja U3 CTaHAapTHBIX JeTajied u CIHPOCKTUPOBAHHBIX
H3Jenui u3 HaHOCTPYKTYPHPOBAHHBIX IMOJTAMEPHBIX H KOMIIO3WIIHOHHBIX
MaTepHaaoB, METANIOB, CIIVIABOB U HAHOMETAJLJIOB

Pa6ortats ¢ CAD-cucremamu u CAE-cucremamu

COBZlaBaTB KOHCYHO-3JIEMCHTHYIO CETKY HCCIIEAYEMOTO 00BeKTa CI0KHOTO
y3lla H3 CTaHAAPTHBIX Jetanedi m CIIPOCKTHPOBAHHBIX u3eauii U3
HaHOCTPYKTYPHPOBAHHBIX ITOJTUMEPHBIX U KOMIIO3UIIMOHHBIX MaTCPHAJIOB,
MCTAaJlJIIOB, CIIJIAaBOB 1 HAHOMCTAJLIIOB

3amaBaTh CBOMCTBa Mar€puagoB Uil CTaHAapTHBIX JeTaeid u
CIIpOCKTUPOBAHHBIX H3JENH U3 HAHOCTPYKTYPHPOBAHHBIX INIOJTUMECPHBIX U
KOMIIO3UIIHOHHBIX MaTcpHaJIOB, METAJUIOB, CILVIABOB H HAHOMCTA/NIOB

3amasarh Harpy3kd Ha M3ACIHs, BO3HUKAIOOIUC IIpH OSKCILIyaTaltnn
CJIOJKHOTO y3Jia U MCXaHH3Ma

3anaBath TpaHUYHBIC YCIIOBHA CBOWCTB U3JETIHM WIS CTaHAApTHBIX JeTajiei
H CIIPOCKTHUPOBAHHBIX H3ICIIHHA U3 HAaHOCTPYKTYPHPOBAHHEBIX ITIOJIMMCPHBIX
M KOMIIO3UIHOHHBIX MAaTCPHAJIOB, MCTAJUIOB, CIUIABOB H HAHOMCTAJUIOB

Heob6xonuMele 3Haunsg

Mogenu, Meroasl H CpeAcTBa (yHAaMEHTANBHBIX H HNPHUKIAIHBIX
HccleoBaHMil M pa3paboToK B 00JIACTH MaTeMaTHKU U QU3UKH

CAD-cucteMsl

CAE-cucreMsl

Oco6eHHOCTH MPOEKTHPOBAHUA M3JETHiIt M3 HAHOCTPYKTYPHUPOBaHHBIX
[OJMMEPHBIX M KOMIIO3HIHOHHBIX MaTEpPHallOB, METAIOB, CIUIABOB H
HaHOMETAJLIOB

OcHOBBI IPOEKTHPOBAHU KOHCTPYKLMH 73 ()17 11 3
HAHOCTPYKTYPHPOBaHHBIX IIOJMMEPHBIX M KOMIIO3HIHOHHBIX MaTepPHAIOB,
METAJVIOB, CIUTABOB H HAHOMETAIUIOB

OcHOBEHI COIIPOTHUBJICHU I MATCPHAJIOB H TCOpCTK‘ICCKOﬁ MCXaHHKH

Merozael )’ cpcacTBa BBIIIOJIHCHHU A TCXHHYCCKHX pacucToB,
BBITHCIINTECIIBHBIX H I‘pa(bnqecxnx paGOT Ha OCHOBC CIICHHAIM3NPOBAHHBIX
NPOrpaMMHEIX KOMIIJICKCOB

OCHOBBI MaTepHAJIOBEICHHS

OcCHOBBI METAJIOBEACHUS

OCHOBHBIE METOJBl HCIBITAHHH IONMMEPHBIX, KOMIIO3HIIHOHHEIX
MAaTepHaIOB U METANIOB, B TOM YHCJI€ HAHOCTPYKTYPUPOBaHHBIX

OCHOBBEI Hepa3pyIIAIOLINX METONOB UCTIBITAHKH KOHCTPYKIIU#A H3JeIni U3
HaHOCTPYKTYPHPOBAHHBIX MONHMEPHBIX M KOMIIO3MIHOHHBIX MaTePHaloB,
METAJUIOB, CIUIABOB H HAHOMETAJLIOB

Texnnueckue XapaKTCpUCTHUKH HM3ACIUA U3 HAHOCTPYKTYPHPOBAHHBIX
NOJIUMEPHBIX M KOMIO3UIMOHHBIX MATCPHAJIOB, METAJIOB, CINIABOB H
HaHOMCTAJLJIOB

YcnoBus SKCIUTyaTalluH y3JI0B U3 HAHOCTPYKTYPHPOBAHHBIX IMOJIUMEPHBIX
M KOMIIO3ULIMOHHBIX MaTCpHajiOB, METALIOB, CILIIABOB M HAHOMCTAJLIIOB

Jlpyrue XxapakTepHCTHKH




3.2.3. Tpynosas pyHKIHS
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O1iajika MaTeMaTHYECKOi MoJien COOpKH

CJIOKHOIO y3JIa H3ICIHUS U3 VYpoBeHb
HawumenoBanue | HAHOCTPYKTYPHPOBAHHBIX ITOJTUMEPHBIX H Koa | B/03.6 | (momyposeHb) 6
KOMITO3HIIMOHHBIX MaTEpUAJIOB, METAJLIOB, KBATH(HKALMA

CILJIAaBOB 1 HAHOMCTAJJIOB

INpoucxoxaeHue TpyAOBOH
dysxHH

Opurunan X 3aUMCTBOBAHO M3 OpUTHHAIA

Kon PernctpaliuoHHBIH
OpHruHaNa HOMEp
npogeccuoHaAILHOIo
CTaHAapTa

TpynoBble AEHCTBUA

Hoc*rpoenne KOHEYHO-3JIEMEHTHOM CeTKH MaTeMarudeckoil MOAENU
CJIOJKHOTO y3Jla HU3JCIusd H3 HaHOCTPYKTYPHUPOBAHHBIX OOJTMMECPHBIX H
KOMITIO3HIIHOHHBIX MaTEpPUAJIOB, METAJUIOB, CIUIABOB U HAHOMCTAJIJIOB

Ananus PpE3yabTaTOB IIOCTPOCHUA KOHEYHO-3JIEMEHTHOHN CETKH
MaTeMaTH4YeCKOH MOICIIA CJIOXKHOIO y3ina H3aCIusd Hu3
HaHOCTPYKTYPHPOBAHHBIX MOJMMEPHBIX B KOMITO3UITMOHHBIX MaTCpHaIIOB,
METAJVIOB, CIIJIABOB 1 HAHOMCTAJLJIOB

HpOBC,ZleHI/Ie KOppEKIIUH KOHEYHO-3JIEMEHTHOM MaTeMaTH4ecKOi MOJEn
CIIOKHOTr O y3iia nu3 HaHOCTPYKTYPHPOBAHHBIX TITIOJIMMCPHBIX H
KOMITO3HITHOHHBIX MaTepHalIOB, MCTAJUIOB, CILIABOB H HAaHOMETAJJIOB C
Y4€TOM BBIABJICHHLIX HECOOTBETCTBHH

BLIGOp palHoOHAJIBHOIO BapHaHTa CIJIOBOH CXEMBI Harpy3Kd CIOXKHOTO
y3i1a H3eTui n3 HaHOCTPYKTYPHPOBaHHBIX NOJHMEPHBIX H
KOMITO3UITMOHHBIX MaTEpHaAIOB, MCTAJUIOB, CIIJIABOB U HaHOMCETaJLJIOB

V3sMeHenue apamMeTpoB MOJICTIH CJIO’KHOTO y31a u3
HAaHOCTPYKTYPHPOBAaHHBIX NOMMMEPHBIX H KOMIO3HIOHHBIX MaTepHANIOB,
METAJIIOB, CIJIABOB M HAHOMETAILIOB C YYETOM MaTepHaIoB U3rOTOBJICHUA
M3ACTHIN U CBI3KH 3THX U3JECIHA B KOHCTPYKIIHH

Heobxoaumele yMEHUS

HpI/IMeHSITB JOKYMCHTALUIO H JAHHBIC HMCIBITAHMI CIOKHOTO y3ia u3genus
us3 HaHOCTPYKTYPHUPOBAHHBIX MOJTHUMEPHBIX H KOMITO3UITHOHHBIX
MaTepHaIOB, MCTAJLJIOB, CILIABOB A HAHOMCTAJJIOB

[lonp30BaTbCsl  CTAHAAPTHEIM  OPOrPaMMHBIM  OOECICYeHHEM  NPH
0(hOPMIICHHH pe3yIbTAaTOB HCIBITAHUE K KOHCTPYKTOPCKOH IOKyMCHTAlHH

AHaIM3HpoBaTh  PE3yNBTAaThl  MOJCIMPOBAaHMS — M3ETMd 13
HAHOCTPYKTYPHPOBaHHbIX IOJMMEPHBIX ¥ KOMIIO3HIHOHHBIX MAaTepHaIos,
METa/UIOB, CIUIABOB M HAHOMETAUIOB, BXOISALIMX B CIIOXHBIC Y3JIbl U
MEXaHH3MBI

HpOBOlIPITb HCCJICAOBAHUC MATEMAaTHYCCKHX MOI[CJ'ICfI C HUCITOJIB30BAHHCM
cHeIrHaNIu3ipOBaHHBIX IPOrpaMMHAIX KOMIIJICKCOB

KOppCKTPIpOBaTB MOJEIIb CIIOXKHOI'O y3na HU3ACIIUA nu3
HaAHOCTPYKTYPHPOBaHHBIX HOJAMEPHBIX 1 KOMITO3HIIMOHHBIX MaTepHuaios,
METAJJIOB, CIJIAaBOB M HAHOMETAIIOB H JAOBOJHTE €€ 10 TpGGYCMBIX
XapaKTCPUCTUK TEXHUYECKOI'0 3a/IlaHusl

Heo6xoauMele 3HaAHUSA

Mogens, MeToasl H CpeAcTBa (PyHIAMEHTAIbHBIX H TPHKIAIHBIX
JicclIeA0BAHUH ¥ Pa3paboTOK B 06JIaCTH MaTeMaTHKU M (PU3HKH

CAD-cucteMsl

CAE-cucremsl
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OcobeHHOCTH NIPOEKTUPOBAHUA KOHCTPYKLHH u3
HAHOCTPYKTYPHPOBAHHBIX IIOJIMMEPHBIX H KOMIIO3HIIMOHHBIX MaTEpPHAJIOB,
METAUIOB, CIJIABOB M HAHOMETAJJIOB

OCHOBBI IPOEKTHPOBAHMUSI KOHCTPYKIIHIA

OCHOBEI MaTEPUAIOBCICHHUS]

OcHOBEI METAJIJIOBEIEHUS

Texnuueckue XapaKTEPUCTAKHA HAHOCTPYKTYPHPOBAHHLIX NOJIMMEPHBIX H
KOMITIO3HITHOHHBIX MaT€pralioB, METAJLIIOB, CINIABOB H HAHOMETAILJIOB

OCHOBHBIE METObI UCIIBITAHUN HAHOCTPYKTYPHPOBAHHBIX MTOJIUMEPHBIX H
KOMITO3HIMOHHBIX MaTEPHAJIOB, METAJUIOB, CIUIABOB M HAHOMETAIOB

OCHOBbl HEPa3pyLIAOIIUX METOJOB HCIOBITAaHAWH KOHCTPYKUMHA H3
HAHOCTPYKTYPHPOBAHHBIX IIOJIMMEPHBIX H KOMIIO3HIIHOHHBIX MaTepHAJIOB,
METAUIOB, CIUTABOB 1 HAHOMETAJLJIOB

Texunueckue XapaKTCPUCTHKH KOHCprKIIIIIﬁ M3 HAHOCTPYKTYPHPOBAHHBIX
IIOTUMCPHBEIX W KOMITIOSUIIMOHHBIX MaTCpHaliOB, MCTALIOB, CIUIABOB H
HaHOMCTAJIIOB

VcnoBus SKCILTyaTallid CJIIOXHBIX Y3JIOB H MCEXaHHU3MOB U3CNU U3
HAHOCTPYKTYPHPOBAHHBIX ITOJIMMEPHBIX H KOMIIO3HITHOHHBIX MaTCpHAlIOB,
MCTaJLJIOB, CIIJIABOB H HAHOMCTAJLJIOB

HApyrue xapakKTepHCTHKH

3.3. O6o6mennan TpygoBas pyHKIHNA

PaspaboTtka nupoBoro JBOHHHKA CIOXKHBIX
Y3JI0B 1 MEXaHU3MOB U3ICIIUNA U3 v
. OBCHb
Ko P

HanveHoBaHMe = HAHOCTPYKTYPHPOBAHHEIX IIOJUMEPHBIX H ) C N — 7

KOMITO3UIIMOHHEIX MaTEPHAJIOB, METAILIIOB,

CIUIABOB M HAHOMETAJLJIOB

HCXOKICHUC CHHOM 3auMCTBOBaHO U3
Ipo K 006061y Opurmsan X
TPYAOBO# (PyHKHMH OpHTHHAIA
Kon PerucrpauoHHBIN
OpHIHHaIAa HOMEp
podecCHOHATBLHOTO
cTaHzapTa

Bo3moxnubie WHXeHep 1o IPOEKTHPOBAHMIO H TPEXMEPHOMY MOAEITHPOBAHHIO
HaHMCHOBAaHHA

JOJDKHOCTEH, mpodeccui

TpeGoBanus k

00pa30BaHuUIO H 00YIEHHIO

Bricinee oOpa3oBaHH€e — MarucTpaTrypa

TpeGoBaHMs K ONBITY
TIpaKTU9IecKoi paboThl

He menee onHoro roaa KOHCTPYKTOPCKOﬁ pa60TBI Ha HHXCHCPHO-
TEXHHYCCKHUX JOJDKHOCTIX

K pabote

Oco0Bbie yciioBHA AOMyCKa

[Mpoxoxaenue 00yUeHUs 0 OXpaHe TPyAa H IPOBEPKH 3HAHHS
TpeOOBaHUH OXpaHEI TpyJa

Hpyrve xapakTepuCTHKH

Z[OHOIIHI'ITGJIBHBIC XapaKTCPUCTUKU

HanmeHoBanue JOKYMCHTa

HawnmenoBanue 6a30B0ii rpymnebl, JODKHOCTH

Ko
A (npodreccum) WK CHEUHAILHOCTH
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OK3 2141 WmxeHepsl B IPOMBIIUIEHHOCTH U Ha IPOM3BOJICTBE
EKC - Wnxenep
- UnxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP 22491 WnxeHep-KOHCTPYKTOP
22827 HNHxeHep-IpOoeKTUPOBLIUK
OKCO 1.01.04.03 | MexaHHKa 1 MaTEMaTH4YECKOE MOJEITUPOBAHUE

1.02.04.03 | MaremaTtuueckoe obecrieueHHe H aiMUHUCTPHPOBAHUE
MH(OPMAITMOHHBIX CHCTEM

2.15.04.02 : TexHonoruyeckue MaHHEI H 000pY/I0BaHHE
2.15.04.03  IlpuxiagHas MEXaHHKa

2.18.04.01 @ XumuuecKas TCXHOJIOTHSA

2.22.04.01 | MarepuanoBeicHHE H TEXHOJIOTHA MaTEpHAJIOB
2.28.04.02 | HanoumwxeHepHs

2.28.04.04 | HanocucTeMBbl H HQHOMATEPHAJIBI

3.3.1. TpynoBas pyHKIHA

IToaroroBka KOMILIEKTa JOKYMEHTAIHH
1 poBOro ABOHHHUKA CIIOKHBIX Y3JIOB H
MEXaHU3MOB H3/IEHH U3 Yposetb
HaumeHoBaBKe | HAHOCTPYKTYpPHPOBAHHBIX NOJTMMEPHBIX U Kon | C/01.7 | (nopyporeHb) 7
KOMIIO3HIIMOHHBIX MaTepranoB, METAILIIOB, KBaTA(HKALAH
CIIJIABOB U HAHOMETAJLIIOB JUIsA IPOBENCHUSA
HH)XCHEPHBIX pacueToB
Moouomme A0k | opur X | et
Kon PervcTpalMOHHBIH
OpHrHHaJIa HOMEp
npogecCHOHANTLHOrO
CTaHAapTa
TpynoBbie A€HCTBHS [ToaroToBKa MpeIOKEHHH O LENsX, 3aja4aX ¥ BO3MOXXHOCTAX 1M(ppOBOro

NBOMHHKA  CJIOXKHBIX  y310B M  MEXaHM3MOB  H3JIeNIMHA W3
HaHOCTPYKTYPHPOBAHHBIX NMOJMMEPHBIX U KOMIIO3UIHOHHBIX MaTePHAIIOB,
METAJUIOB, CIUIABOB M HAHOMETAUIOB

Pa3pa60oTKa TEXHUYECKOTO 3aJaHus Ha pa3paboTKy wudppoBoro ABOHHHKA
CIIOXHBIX Y3JIOB M MEXaHH3MOB M3IENMi M3 HaHOCTPYKTYPHPOBAHHBIX
HOJIMMEPHBIX ¥ KOMIIO3HIMOHHBIX MaTEpHAliOB, METaliOB, CIUIABOB H
HAaHOMETAJLIOB

[InanupoBaHKMe TPOBEICHHS KOMIUIEKCA PacCYETHO-IKCHEPHMEHTATBHBIX
paboT 1o co3aaHMIO HPPOBOTO ABOHHUKA CIOXKHBIX y3/IOB H MEXaHU3MOB
W3euil U3 HaHOCTPYKTYPHPOBAHHBIX MOMMMEPHBIX M KOMIO3HIMOHHBIX
MaTepHalloB, METAIUIOB, CIUIABOB M HAHOMETAJLIOB

CornacoBaHMe  TEXHWYECKHX  XapaKTEPHCTHK  pa3pabaThiBacMoro
dpoBOro JBOHHMKA CIOXHBIX Y3OB M MEXaHU3MOB H3JCIHi U3
HaHOCTPYKTYPHPOBAaHHBIX NOJTMMEPHBIX H KOMIO3HIMOHHBIX MaTE€pHUATIOB,
METAUIOB, CIUIAaBOB M HAHOMETAJIOB

Heobxoaumeie yMCHHS CobupaTh ¥ aHAIM3UPOBATH JAHHBIE, HEOOXOMHMBIC LA TOCTPOCHHS
nudpOBOTO JBOHHAKA CIOXKHBIX y310B M MEXaHW3MOB W3JICIHH M3
HaHOCTPYKTYPHPOBAaHHbIX MOJMMEPHBIX H KOMIIO3UUHOHHBIX MaTE€pUATIOB,
METAIOB, CIUIABOB M HAHOMETAUIOB
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Hcnons3oBares koMmiekc CAD-cucrem

IIpoBOAUTH, KOMIBIOTEPHBI 3KCIIEPUMEHT TOBelCHUS IHGPOBOro
JBOMHHKA  CIIOXKHBIX  y3JI0B H  MEXaHM3MOB  M3Jeinuil U3
HAHOCTPYKTYPHPOBAaHHBIX MOJIAMEPHBIX U KOMIIO3HIIHOHHBIX MAaTEPHAJIOB,
METAUIOB, CILIABOB 1 HAHOMETAJLIOB

Heo0xoauMbie 3HAHHSA

Oco0EHHOCTH MPOCKTUPOBAHUA W3JCAMH W3 HAHOCTPYKTYPHPOBaHHBIX
NOJIMMEPHBIX M KOMIIO3MIMOHHBIX MaTepHaloB, METAIIOB, CIUIABOB U
HAHOMETA/UIOB, BXO/UIUX B CII0)KHBIE Y3JIbl H MEXaHH3MbI

OCHOBBI MaTE€pHANIOBEACHUS

OCHOBBI METAJUIOBEACHHU

OCHOBHEIE METOJBI HCIIBITAHH HAaHOCTPYKTYPHUPOBAHHBIX NTOJMMEPHBIX U
KOMIIO3UIIHOHHBIX MaTepHajioB, METAJUIOB, CIIABOB H HAHOMETAJLIOB

OCHOBBl HEpa3pyLIAOMMX METOAOB MCIBITAaHHH KOHCTPYKOHH M3
HAHOCTPYKTYPHPOBAHHBIX MOJMMEPHBIX H KOMIIO3HIIHOHHBIX MaT€pHAIOB,
METaJLIOB, CIUIABOB U HAHOMETAJUIOB

TexHudyecKne XapaKTEPUCTHKH W3JENHi W3 HAHOCTPYKTYpPHPOBaHHEIX
HOJMMEPHBIX M KOMIO3HHIHOHHBIX MaTE€pHalioB, METAlIOB, CIUIABOB M
HAHOMETAJUIOB, BXOSIIHX B CIOXKHBIE Y3JIbl H MEXaHH3MEI

VYcnoBHs 3KCIUTyaTallHy Y3JIOB H3 HAHOCTPYKTYPHPOBAHHBIX ITOJHMEPHBIX
¥ KOMIIO3HIIHOHHBIX MaTepHaJIOB, METAILIOB, CILIaBOB H HAHOMETAJLIOB

IMopsimok pa3paGoTKH HOPMATHBHO-TEXHHYECKOH JOKYMEHTAIIMH

HOp)IIIOI( aKTyaJm3sanunu HeﬁCTBYIOI]IHX IKCILTYaTAllHOHHEIX TOKYMEHTOB

Jpyrue xapakTepuCTHKH

3.3.2. TpynoBas gpyHkuus

HaumeHnoBaHue

TIpoucxoxneHne TpyAOBO#H
byHKIMH

Pa3paboTka npoTOTHIIa BUPTYaIbHOM CPEIbI
9KCIUTyaTalu| CJIOXKHBIX y3JI0B H MCXaHH3MOB v
o OBEHb
H3EHIA U3 HAHOCTPYKTYPHPOBAHHEIX Kon | C/02.7 (n%nyponem,) 7
NOJMMCEPHBIX 1 KOMIIO3HIIAOHHBIX MAaTCPHAJIOB, KBaJIIrI(l)I/IKaI.HdPI
METAJIIOB, CIIJIaBOB U HAHOMETAJJIOB Ui
TNPOBE/ICHUS] HH)KEHEPHBIX pacyeToB ]
e el
Koza PerucTpauroHHBIi
OopurMHana HOMEp
npo¢eccHOHAIBHOTO
cTaHgapra

Tpynoseie neiicTBud

[ToaroToBKa HCXOAHBIX JAHHBIX AJI pa3paboTKU IPOTOTUIIA BUPTYalbHOM
cpelbl OKCIUTyaTaMH CJIOXHBIX Y3JI0B H MCXaHH3MOB M3ICIHH U3
HAHOCTPYKTYPHPOBAaHHBIX MOJIMMEPHBIX H KOMIIO3ULHOHHBIX MaTepHAJIOB,
METAILIOB, CIUIABOB ¥ HAHOMETALIOB

BHeceHne TeXHHYECKHX IIapaMCTpPOB Y3JI0OB U MCXAaHH3MOB H3JEud 13
HaHOCTPYKTYPHPOBAHHBIX IOJIUMEPHBIX H KOMIIO3HIIHOHHBIX MaTCpHaJIOB,
METAIOB, CI1LIaBOB Hu HaHOMCTAJIIOB B CHCIHAIN3NPOBAHHEBIC
IIPOrpaMMHBIC KOMILICKCHI

HpOCKTKpOBaHPle B CHEUHAIM3HPOBAHHBIX IIPOrpaMMHBIX KOMILJICKCAX
BHEHIHEN Cpe/bl IKCIITyaTalliH CII0KHEIX y3JI0B H MCXaHH3MOB H3/IENHH U3
HAHOCTPYKTYPHPOBAHHBIX NIOTUMEPHBIX H KOMIIO3HIIMOHHBIX MaTrepHaios,
METAJUIOB, CILJIaBOB H HAHOMETAJITIOB
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BreceHne TEeXHHMYECKUX 1apaMeTpoB BHEIITHEH Cpe€abl SKCILTyaTallun
CJIOJKHBIX Y3JIOB H MCEXaHHU3MOB H3JETUA U3 HaHOCTPYKTYPHUPOBAHHBIX
NOJMMMEPHBIX H KOMIIO3HIHOHHBIX Mar€pHajioB, METAJLIOB, CIUIABOB H
HaHOMETAJUIOB B CNICHHAJIM3UPOBAHHEBIC TPOrPAMMHBIC KOMILTIEKChI

IpoBepka KOPPEKTHOCTH BHOCHMBIX TIapaMETPOB BHENIHEH CpeIbI
SKCIUTyaTallAH CJIOXKHBIX Y3JI0B M  MEXaHH3MOB M3JENMHA M3
HAHOCTPYKTYPHUPOBAHHBIX MTOJTAMEPHBIX H KOMIIO3MIIHOHHBIX MaTEPHAIIOB,
METAJJIOB, CIUIABOB H HAHOMETAIUIOB

Heo6xoauMble yMEHUSA

HUcnonsizoBath xoMmiuiekc CAD-cucteM

HpOBOlII/ITL KOMIIBIOT! CpHLIﬁ 3KCIICPUMEHT IIOBCACHUS I.IH(prBOI'O
JBOHHHKA CJIIOKHBIX y3.i0B H MEXaHHU3MOB H3JICIHMI Hu3
HaHOCTPYKTYPHPOBAHHBIX ITOJIAMEPHBIX 1 KOMIIO3HIIMOHHBIX MaTCPpHAJIOB,
METAJIOB, CINIABOB H HAHOMCTAIIIIOB

IlpuMeHATsE OOKYMEHTAlI0 M HAHHBIE IO pe3yibTaTaM HCOBITAHUH
mM(pPoOBOro MBOMHHKA CIOXHBIX Y3J0B H MEXAaHM3MOB H3JICIHH U3
HAHOCTPYKTYpHPOBaHHBIX IIOJTMMEPHBIX H KOMIIO3HIMOHHBIX MAaTEPHAIOB,
METAJUIOB, CIUTABOB ¥ HAHOMETAJLIOB

IMonb30oBaThess  CTAHAAPTHBIM  HPOrpaMMHBIM — OOECIICYCHHEM  TIPH
oopMIIeHHH TOKYMEHTALUU

HeobxoauMeie 3HaHHSA

OCHOBEI NIPOEKTHPOBaHHWS H3JENHA M3 HAHOCTPYKTYPHPOBAHHBIX
NOJHMEPHBIX H KOMMO3HIIMOHHBIX MaTE€PHaJiOB, METAIIOB, CIUIABOB U
HAaHOMETAJVIOB, BXOSIIUX B CIIOXKHBIE Y31IBI M MEXaHH3MBI

OcHoOBBI MATCPHAIOBEIEHHUS

OCHOBBI METAJUIOBEICHHS

OCHOBHBIE  METOBI HCIIBITAHHMI IIOJIMMCPHBIX, KOMMIO3UITHOHHBIX
MaTepHaJIOB ¥ METAJUIOB, B TOM UHMCJIC HAHOCTPYKTYPHPOBAHHbBIX

OCHOBBI HCpaspylalnx MCTOA0B HCIBITAaHNH I(OHCTp}’I(IIHﬁ

Texunueckue XapaKTEPUCTHKH 171 (1711 u3 MTOJIMMEPHBIX
HaHOCTPYKTYPHPOBAaHHBIX  MaTE€PHAJOB,  METALIOB, CIUIABOB M
HAaHOMETAUIOB, BXOSIIUX B CJIOJKHBIE Y3/Ibl ¥ MEXAHH3MBI

VcinoBusl  SKCIUIyaTalldd  y3JI0B M MEXaHH3MOB  H3ICIMH W3
HAHOCTPYKTYPHPOBAHHBIX OJTMMEPHBIX X KOMIIO3HIMOHHBIX MaTepHAJIOB,
METAJUIOB, CIUIABOB U HAHOMETAILIOB

®du3uyecKkhe M MEXaHWYECKHE XapaKTePUCTHMKH KOHCTPYKIMOHHBIX
MAaTepUaioB

MeTop! pacyeToB KOHCTPYKIIMH Ha IPOYHOCTD

Texnomorus MOJCIHPOBAHU

IlpaBuia ¥ MOPAOK NPOBEICHHS HCIBITAHHM MAaTeMaTHYECKOH MOzeIH
METOIAMH IUGPOBBIX TEXHOJIOIHM

Ilopsnok  HOKyMeHTOO0OpOoTa M KOMILUIEKTHOCTH — JOKYMCHTOB,
HEOOXOJMMBIX JUI IIPOBEACHHA MpOLEIYPbl HMHXCHEDHBIX pacieToB
CIIOKHBIX Y3JI0B M MEXaHH3MOB H3JEIHi M3 HAaHOCTPYKTypHPOBAHHBIX
NOIMMEPHEIX U KOMIIO3MLMOHHBIX MaTepHaiOB, META/UIOB, CIUIABOB H
HAHOMETAJUIOB

MeToasl aBTOMATH3UPOBAaHHOTO IPOEKTHPOBAHHA TEXHOJOTHMYCCKHUX
NpOLIECCOB  IPOM3BOJACTBA HM3IENMH M3 HAHOCTPYKTYPHPOBAHHBIX
MONMMEPHEIX M KOMIIO3HIMOHHBIX MAaTepHajoB, METALIOB, CIUIABOB H
HaHOMETAJLJIOB

Tlopsinok opopmieHHs! KOHCTPYKTOPCKOH JTOKYMEHTAlUH B COOTBETCTBHH
C HOPMATHBHO-TEXHUYECKOH TOKyMEHTAlMEH

Hpyrue xapakTepUCTUKH
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HaumeHoBaHue

IMpoucxoxaeHne TpyAOBOH
byHKIMH

ITpoBeaeHNe HHKCHEPHBIX PaCYETOB CIIOXKHBIX
y3JI0B B MEXaHM3MOB H3JCIIHH H3 v
OBEHb
HAHOCTPYKTYPHPOBAHHBIX NOJIMMEPHBIX U kon | C/03.7 (H%nyponem) 7
KOMITIO3MITHOHHBIX MaTepualoB, METaJLIOB, KBATHHKALIY
CINIABOB U HAHOMETAJUIOB B MOJACIILHEBIX
YCIOBHSAX
3auMCTBOBaHO M3
Opnmnan X OpUryHaja
Koa PerucTpaunOHHbIH
OpHrHHana HOMeEp
npo¢eCCHOHATIBHOTO
CTaHAapTa

TpynoBble neHCTBHS

CocTaBieHHe IPOTrPaMMBl MOJENBHBIX HCIBITAHHH CHPOCKTHPOBAHHBIX
CJIOKHBIX Y3JI0B H MEXaHHM3MOB H3JCIHMH H3 HAHOCTPYKTYPHPOBAHHBIX
NOJIMMEPHEIX M KOMITO3HIHOHHBIX MAarTepHalioB, MCTAUIOB, CIUIaBOB H
HaHOMETAJLJIOB

IlpoBeieHHE MOZAEIBLHBIX HCIBITAHHH NU(PPOBOro IBOWHHKA CIIOKHBIX
y3J7I0B ¥ MEXaHU3MOB H3JEIHH U3 HAHOCTPYKTYPHPOBAHHBIX NOJIMMEPHBIX
¥ KOMIIO3MIIHOHHBIX MaTepHUaAIOB, METALIOB, CIUIABOB H HAHOMETAJUIOB

O6paboTka pe3ynbTaTOB MOJEIBHBIX HCIBITAHHN MaTEMaTUIECKOH MOAETH
Y3JI0B M MEXaHH3MOB H3/JENHH U3 HAHOCTPYKTYPHPOBAHHBIX MOIHMEPHBIX
¥ KOMIIO3HIIMOHHBIX MaTepHaIOB, METAJUIOB, CILIABOB M HAHOMETAIIOB

Pa3zpa6oTka KOPPEKTHPYIOIIUX MEPONPHATHH MO MOBHILICHHIO KadecTBa
MareMaTH4eckod MOJENM y3JI0B M  MEXaHHU3MOB M3JEMHH U3
HAaHOCTPYKTYPHPOBAHHBIX IIOJHMEPHBIX H KOMIIO3UIIHOHHBIX MaTCPHAIIOB,
METAIOB, CIUIABOB M HAHOMETAUIOB HAa OCHOBaHHMH PpeE3YJIbTaTOB
HEYIOBJIETBOPHTEIBHBIX MOJIEIBHBIX HCIIBITAHUHA

OdopmileHHe HOPMAaTHBHO-TEXHHYECKON JIOKYMEHTAIMH IO pe3yjibTaraM
HCIBITAHMH CHPOEKTHPOBAHHEIX CIIOXKHBIX Y37I0B H MEXAHHU3MOB H3/eIHH
A3  HAHOCTPYKTYPHPOBAaHHBIX IIOJMMEPHEIX H  KOMIIO3HLMOHHBIX
MaTepPHAIOB, META/LIOB, CIUIABOB M HAHOMETALIOB

Heo6xonumeie yMeHHs

ITonp30BaThCsl  CTAHAAPTHBIM  MPOrPaMMHBIM  OOECIICUYEHHEM  NPHU
o(opMIJICHUHU TOKYMEHTALMH

OdopMisITh pe3ylbTaThl MCHBITAHMH HUQPOBOro JBOMHMKA CIIOXKHBIX
Y3JI0B H MEXaHH3MOB H3/I€ITHH H3 HAHOCTPYKTYPHPOBAaHHBIX HOJIMMEPHBIX
¥ KOMIIO3MIHOHHEIX MAaTEPHATIOB, METAJLIOB, CILIABOB H HAHOMETAIIJIOB

Hcnomns3oBath CIICIMUATH3UPOBAHHBIC MPOrPaMMHBIC KOMILUICKCEI JIJIA
OCYIIECTBJICHUS MOJICTIHPOBAHHA HH(I)pOBOl"O JBOIHHKA CIIOKHBIX Y3JI0OB U
MEXAHHU3MOB H3AC/IUA U3 HAHOCTPYKTYPUPOBAHHBIX IIOJIHMCPHBIX H
KOMITO3HUIIMOHHBIX MAaTCPHAJIOB, METAJLIOB, CIIJIABOB H HaHOMCTAJINIOB

OnpesiensTs AOMYCTHMBIE PEXHMBI SKCILTyaTallMl u¢poBoro ABOHHHKA
CJIOKHBEIX y3JI0B M MEXaHU3MOB M3JIENMA M3 HAHOCTPYKTYPHPOBAHHBIX
MOJHMEPHBIX ¥ KOMIIO3HMIHOHHBIX MaTepUalioB, METALIOB, CIUIABOB H
HaHOMETAJIOB

PaspaGarbiBath  pEeKOMEHJAlMM O  ONTHMH3AHH  KOHCTPYKIMH
MPOEKTHPYEMBIX ~ CIOXHBIX Y3JI0B M MEXaHH3MOB H3JCIMH U3
HAHOCTPYKTYPHPOBAHHBIX OJUMEPHBIX B KOMIIO3HIMOHHBIX MaTePHAJIOB,
METAJLIOB, CIUIABOB M HAHOMETAJLIOB
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PaspaGarsiBaTh pPEKOMEHJALMH 110 HCIOJB30BAHUIO MATEPHATIOB IS
NPOEKTHPYEMBIX ~ CIOXKHBIX Y37I0B H MEXaHH3MOB HM3IEIHA U3
HAaHOCTPYKTYPHPOBAHHBIX IIOJJTHMEPHBIX H KOMIO3UIIMOHHBIX MaTePHAIIOB,
METAJLJIOB, CIUIABOB ¥ HAHOMETAJLIOB

Heo6xoauMBble 3HaHHA dusudgeckie U MEXaHMYECKHE XapaKTEPUCTHKH KOHCTPYKIIMOHHBIX
MaTepHaJIoB

MeToapl pacyeTOB KOHCTPYKIHMIA Ha IPOYHOCTD

OCHOBBI MEXaHHKH pPa3pyHICHHS]

OCHOBBI TeOpUH KOIeOaHUHI

OCHOBHI TEPMOJAMHAMHKH

OCHOBBI TEOpHH YIIPYTOCTH

Peonorus IIOJINMEPHEBIX MAaTCpHUAJIOB

OcHOBBI MaTCpHUAJIOBCACHUA

OcHOBBI METAIUIOBEIACHHAA

OCHOBHBIE METOABl HCIBITAHHA TOJIMMEPHBIX, KOMIIO3HIIMOHHBIX
MaTEpHANIOB ¥ METAILIOB, B TOM YHCJIe HAHOCTPYKTYPHPOBAHHBIX

TexHonorus MOJICJIUPOBAHHUSL

IIpaBuia u MOPAIOK NMPOBEACHHA HUCIIHITAHUI MaTeMaTHYECKOH MOJEeNH B
CIENHATH3UPOBAHHEIX MPOrPaMMHBIX KOMILIEKCaX METO/aMH U poBBIX
TEXHOJIOTHH

HOpHIIOK IIOK}’MCHTOOGOPOTa U KOMIINIEKTHOCTD JOKYMCHTOB,
HGO6XO}IHMBIX JUIA MIPOBEACHUS NIPOLICAYPBI HCHIBITAaHAH MaTeMaTUYECKOH
MOICIIH CJIIOXKHBIX y3J10B H MCXaHHU3MOB H3CIHN H3
HaHOCTPYKTYPHAPOBAHHLIX IOJIMMEPHBIX H KOMITO3UIITHOHHBIX MAaTCPHUAIIOB,
METAJIJIOB, CIIJIaBOB H HAHOMCTAJIIOB

MeTtoast aBTOMAaTH3MPOBAHHOIO IPOCKTHPOBAaHUA TEXHOJIOTHUCCKHX
MPOILCCCOB  IIPOHM3BOACTBA 7ic3i (117 G HAHOCTPYKTYPHPOBAHHBIX
MOJIUMCPHBIX W KOMIIO3HLIMOHHBIX MAaTCpPHAJIOB, METAJIOB, CIINIABOB H
HaHOMCTAJLJIIOB

IMopsinok oGopMIIEHHS KOHCTPYKTOPCKOH JOKYMEHTAIHH B COOTBETCTBHH
C HOPMAaTUBHO-TEXHHYECKON JOKyMEHTalMEH

Jlpyrue XapakTepuCTHKH | -

3.4. O600meHnas TpyaAoBasi GyHKIHA

ITpoekTHpOBaHKE U HHKEHEPHBIN pacyeT
Texnongmqecxoﬁ OCHACTKH JJIs POU3BOJICTBA Vposesss
HauMeHoBanue | H3JC/IAN H3 HAHOCTPYKTYPHPOBaHHBIX Kon| D oo F— 7
IOJIMMEPHBIX H KOMIIO3HIIMOHHBIX MAaTEPUAJIOB,
METAJJIOB, CIUIABOB H HAHOMETAJLIOB
Hponcx031< fetie 06o0meHHoH ; Opurynan X | 3auMCTBOBAaHO W3 OPHUIMHANA
TPYAOBOH (yHKIHM :
Kon PerucrpauvoHHbI#
OpHruHana HOMep
npodeccHOHAILHOTO
CTaHHapTa
BosmoxHEIE HnxeHep-npoeKTHPOBIIHK
HauMEHOBaHUs HHKeHep 1o TIPOEKTUPOBAHUIO H MOJICTHPOBAHHIO TEXHOJIOTHIECKOH
JOJDKHOCTEH, mpodecchii | OCHACTKA METOJaMU LM(POBBIX TEXHONOTHH
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TpebGoBanus k
00pa3oBaHUIO U
0byueHu1o

Beiciiiee o6pa3oBaHue — MarucTpaTrypa

TpeboBaHus K OIBITY
MpaKTUIECKOH paboThI

He MeHee ogHOrO roga Ha HHXCHCPHO-TEXHUYECCKHX JNOJDKHOCTAX B
obnactu IIpOXU3BOACTBA H3ICIIHHA 13 KOMIIO3UIIMOHHBIX HMOJIMMCPHBIX
MaTepHralioB, CIUIABOB, METAJLIOB U HAHOMETAJLJIOB

Oco0ble yCIIoBUS TOMyCKa
K pabote

Ipoxoxaenue oOydeHus IO OXpaHe TpyJa ¥ NPOBEPKH 3HAHHUS
TpeboBaHUIt OXpaHBI TPYAA

Hpyrue xapakTepuCTHKH

PexoMenayeTcs NOJIyYeHHE AOOTHATEIBHOTO POEeCCHOHAIEHOTO
06pa3oBaHus 0 IPOrpaMMaM MOBHINICHAS KBaTu(pHKanuii B
COOTBETCTBHH C MPOQHIIEM JIeSTENbHOCTH

lIOHOJIHI/ITeJ'IBHBIC XapaKTCPUCTHKH

HanmeHnoBanue 6a30Boii rpynnel, JO/KHOCTH
HaumMeHOBaHHE JOKYMEHTA Kon
(npodeccun) WM CIENHATBHOCTH
OK3 2144 HHxeHeppl-MEXaHUKH
EKC - HHxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP 22491 HHxeHep-KOHCTPYKTOP
22827 HHxeHep-IpOEKTHPOBIIUK
OKCO 1.01.04.03 | MexaHnka ¥ MaTeEMaTHYECKOE MOJICTTHPOBAHUE
1.02.04.03 | MaTtemaTtuueckoe obecrnedeHHe U aIMUHUCTPHPOBAHUE
AH(OPMALHOHHEIX CHCTEM
2.15.04.02 | TexHoJsiornueckre MallHHbI K 000pPYIOBaHHE
2.15.04.03 | IIpuxsagHas MEXaHHMKA
2.18.04.01 | Xumuyeckas TEXHOJIOTHs
2.22.04.01 | MarepuaJoBEICHHE H TEXHOJIOTHH MaTepHaJIOB
2.28.04.02 | HanonHxeHepus
2.28.04.04 | HanocucTeMsbl H HAHOMATEpHAJIBI

3.4.1. TpynoBas pyHKIMA

HOI[FOTOBKa TEXHHYCCKOro 3a/laHuia Ha
IIPOCKTHPOBAHHUC TEXHOJIOTHIECKOM OCHACTKHU v
o POBEHb
JUIA IpOU3BOACTBA U3JICIINH U3
HanmeHoBaHHe p A a Kon | D/01.7 | (momypoBeHs) 7
HaHOCTPYKTYPHPOBAHHEIX MMOJIAMEPHBIX U KBATH(HKALH
KOMIIO3UIIMOHHBIX MaTCpHAJIOB, CILIaBOB,
METAJJIOB 1 HAHOMCTAJZIOB
XOKIECHU BOH 3auMCTBOBaHO H3
[TpoucxoxneHue Tpyno: Opururan X
byHKUAH OpMruHana
Kon PeructpallMOHHbI i
OpHUrHHania HOMEp
nipo(ecCHOHANBHOro
cTaHJapTa

OnpeiesieHHe TEXHUYECKHX TpeOOBaHHH K TEXHOIOTHYECKOH OCHACTKE ISt
TIPOM3BOJICTBA H3JETHA M3 HAHOCTPYKTYPHPOBAHHBIX IIONMMEPHBIX H
KOMITO3HIIMOHHBIX MAaTE€PHAJIOB, CIIaBOB, METAJUIOB H HAHOMETAJUIOB
[InanupoBaHue CTaauii IPOSKTUPOBAHUA TEXHOJIOTHICCKOH OCHACTKH U
NPOM3BOACTBA H3JENHH W3 HAHOCTPYKTYPUPOBAHHBIX IIONMMEPHBIX H
KOMITO3UIIMOHHBIX MAaTEPHAJIOB, CIUIABOB, METAIIIOB M HAHOMETAJLIOB

Tpynossle nevicTBHA
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IInaHupoBaHde  CTpaTerMd  [pPOBEAEHHS  KOMIUIEKCA  PacdeTHO-
3KCIIEPUMEHTAIBHBIX pPaboT MO INPOEKTHPOBAHHMIO TEXHOJIOTHYECKOH
OCHACTKH I IIPOM3BOACTBA M3ACIHH M3 HAHOCTPYKTYPHPOBAHHBIX
NOJMMEPHEIX H KOMIIO3MIIMOHHBIX MaTepHaliOB, CIUIABOB, METAIOB H
HAHOMETAUIOB

HeoGxonuMble yMeHHS

Coﬁnpa’m H AaHaJIU3HpOBAaTh [JaHHBIC (MaTepHaJI H3roTaBJIMBacMoOro
ulaenus, pecypce pa60T1>1, TEXHOJIOTUA H3TOTOBICHHUA HM3INCIHUSA, THI
H3rOTaBIHBAaEMOM OCHaCTKH), HEOOXOMHMMEIE IS MNPOCKTHPOBAHUSA
TEXHOJIOTHIECKOH OCHAaCTKH IS IIPOU3BOJICTBA H3ICTH n3
HAHOCTPYKTYPHMPOBAHHBIX ITOJMMEPHBIX H KOMIIO3HIIHOHHBIX MAaTCPHAJIOB,
CIIIaBOB, METAJLJIOB 1 HAHOMCTAJJIOB

IIpHMEHATE HOPMAaTHBHO-TEXHAYECKYI0 NKOKyMEHTAlHIO (CTaHIApTHl H
periamMeHTsl),  OmpeleiiomHe  TpeOOBaHMA K  MPOEKTHOH M
KOHCTPYKTOPCKOH JOKyMEHTalMH

[TpMEHATh HOPMAaTHBHO-TEXHMYECKYIO IOKYMCHTAHIO (CTaHIApTHl H
periaMeHTh) IO IPOEKTHPOBAHHMIO TEXHOJOTMYECKOM OCHACTKH UL
NPOM3BOACTBA M3IENMH M3 HAHOCTPYKTYDHPOBAHHBIX MOJIAMEPHBIX |
KOMITO3MIHOHHEIX MaTepHAJIOB, CILIABOB, METAJUIOB ¥ HAHOMETAJLIIOB

Heob6xoauMele 3HaHUS

Buis1 060py10BaHHS H TEXHONOTHI IPOM3BOJICTBA dIIEMEHTOR Ipecc-(popm

Enunas cucreMa KOHCTPYKTOPCKO# TOKYMEHTAIlHH

EI[I/IHa}I cUCTEMA TEXHOJIOTHYECKOH TOATOTOBKU IIPOU3BOACTBA

T[Mopsiaox odopMIIeHHsS KOHCTPYKTOPCKOH JOKYMEHTAIMM B COOTBETCTBHH C
HOPMaTHBHO-TEXHHUYECKOH TOKyMEHTalHEH

CoBpeMeHHOEe TporpaMMHOe ofecnedeHMEe A1 NPOCKTHPOBAHHS,
MOJIE/IMPOBAHHUS ¥ IPOBEICHHUS PacyCTOB TEXHOIOIHYECKOH OCHACTKH [T
[POM3BOJCTBA W3IENMH M3 HAHOCTPYKTYPHPOBAHHBIX TNOJIMMEPHBIX H
KOMIIO3HMIMOHHEIX MAaTEPHAJIOB, CILTIABOB, METAJUIOB M HAHOMETAJLIIOB

TexHonmormaeckue IpOLECChl M PEXHMBI IIPOH3BOJCTBA H3JICTHA W3
KOMIIO3UIIHOHHBIX IOJMMCPHBIX MAaTCpHallOB METOAOM JIMThA THIOX
JAaBJICHHEM

TexXHOJOrHYeCKHe MPOLECCHl M PEXHUMBI NPOM3BOACTBA H3JICIHA U3
KOMIIO3UIIHOHHEIX  MOJMMEPHBIX MAaTepuajoB METOAOM  TOpAYero
TIPECCOBaHMA

TexHomorugeckue NpouecChl U pPEeXHMBI IIPOH3BOACTBA H3JIeTMi U3
METaJIJIOB, CIIJIIaBOB, HAHOMCTAJLIIOB

KoHCTpyKIHs TEXHONOTHYECKOH OCHACTKH JUIS TIPOM3BOJICTBA U3/EIHHA W3
HaHOCTPYKTYPUPOBAHHBIX NOJIMMEPHBIX H KOMIIO3HIMOHHBIX MaTepHAJIOB,
CILIABOB, METAJIOB H HAHOMETAJLIOB

OcHoBHBIE y3idbl H  3JICMCHTBI TEXHOJIOTHYECKON OCHACTKH  UIA
IIPpOU3BOACTBA H3JENUA U3 HaHOCTPYKTYPHUPOBAHHLEIX HNOJIUMEPHLIX H
KOMITO3HIIMOHHbBIX MATCPHAJIOB, CIITIaBOB, METAJUIOB M HaAHOMCTAJIJIOB

CTaHname H TEXHHUYECKHUC YCJIOBHSA HA HM3ACIHMA U3 KOMHO3HMIIHOHHBIX
INOJIMMCPHBIX MAaTEPHAIOB, H3IrOTOBJICHHBIC METOAOM JIUThA oA AaBJICHHEM

CTaH}IapTBI M TEXHHYECKUE YCJIOBMS Ha H3JECIIH, U3TOTOBJICHHBIC MCTOAOM
ropstiero MpecCOBaHUA U3 KOMNO3HIIHOHHBIX TIOJIMMEPHEIX MAaTCPUAIIOB

CTaHIIapTBI H TEXHHYECKHE YCJIOBHSA Ha HM3JCIIAA U3 METAIIOB, CIIJIABOB,
HAaHOMCETAIOB

Tpe6013amm TCXHOJIOTHYCCKHUX PErilaMEeHTOB Ha HCIIOJIb3YyEMBIC
MaTepHalbl, IIPOLECC U3TOTOBJICHHS H3JIeNui 13 HaHOCTPYKTYPHPOBAHHBIX
NOJJUMEPHBIX M KOMIIO3UWIIMOHHBIX MAaTCpHAIIOB, CIINIaBOB, METAJIOB H
HaHOMETAJIIOB

TpeboBanus oXpaHsl Tpyaa




| JipyTHe XapaKTepuCTUKH | -

3.4.2. TpynoBan pysknus

KoHCcTpyrpoBaHHEe TEXHOJIOTHYECKOH OCHACTKU

JUIS IPOU3BOJICTBA M3EIHH U3 VpoBeHb
HanmeHoBaHHe | HAHOCTPYKTYPHPOBAHHBIX MOTMMEPHBIX U Kox | D/02.7 | (nonyposens) 7
KOMITO3UITMOHHEIX MaTe€pHUalos, CIJIaBoB, KBTH(UKALMH

METAJIOB 1 HAHOMCTAJLIOB

ITponcxoxaeHue TPyAOBOH
(yHKIMH

3aBMCTBOBaHO W3

Opuruman X OpHMIUHaIa
Kon PerucrpaunoHHEIH
OpHIrHMHANA HOMEp
NpodeCCHOHANBLHOTO
CTaHAapTa

Tpynossie neficTBHA

KoHCcTpyupoBaHHE JNHTHUKOBOH CHCTEMBI, BBITAIKHMBATENCH, pacuer
NMPUCOEAUHUTENBHBIX  pPa3’MEpPOB  TEXHOIOIMYECKOM  OCHacTKH K
00OpyIOBaHHUIO UL IIPOU3BOJACTBA M3JCIHH U3 HaHOCTPYKTYPHPOBAHHBIX
MOJIAMEPHBIX M KOMITO3UIIMOHHBIX MATEPUAlOB B CHEHHAIM3UPOBAHHBIX
MPOrpaMMHBIX KOMILIEKCaX

PaapaGOTKa CHCTCMBI OXJTAXKACHHUA MaTeMaTHICCKOU MOICIIN
TEXHOJIOTHYCCKOM OCHaCTKH JJIA MPOHU3BOACTBa H3JICIINi Hu3
HaHOCTPYKTYPHPOBAHHBIX [IOJIMMEPHBIX H KOMIIO3HIIHOHHBIX MaTCPHAJIOB B
CIICHHAIN3HPOBAHHBIX IMTPOTPaMMHBIX KOMIIICKCaX

IlpoBeneHne aHaIM3a MAaTEMAaTHYECKOH MOJECIH  TEXHOJIOTHYECKOMH
OCHACTKH U1 NPOU3BOJACTBA H3JEIMH H3 HAHOCTPYKTYPHPOBAHHBIX
MOJIAMEPHBIX M KOMIO3UIIMOHHBIX MaTCpPHAIOB B CHECLHAIM3MPOBAHHBIX
IpOrpaMMHBIX KOMIUIEKCaX

KoHCTpyHpoBaHHE  COENHANGHEIX  TEXHHYECKHX  HPHCIOCOOICHHH,
MPHMEHSIEMBIX Il CHIDKEHHS Ae(EKTOB, BOSHUKAIOIIMX IIPH H3IOTOBJICHUM
H3/ENUH U3 METAJIIOB, CIUIABOB, HAHOMETAIUIOB H ITpH 00paboTKe 3aroToBOK
U3 METAUIOB, CIVIABOB, HAHOMETAJLIOB

HeobxonuMmsble ymenus

Co3naBath TPEXMEPHBIC MAaTeMaTH4YCCKHE MOJICIH TEXHOJIOTUYECKOM
OCHAaCTKU H CICHHAIBHBIX TCXHHYCCKHX HpPICHOCO6JleHI/II71, IIPAMCHAEMBIX
A1 CHHOKCHHUA Z[e(beI(TOB, BO3HHKAIOUIUX IIPHU H3rOTOBJICHHUH H3JIeNHil U3
METaAJLIOB, CIIJIABOB, HAHOMCTAJIJIOB H 06p360TKe 3aroToBOK U3 MCTALIIOB,
CINIaBOB, HAHOMETAJIJIOB

Hcnonp30BaTh CHCTEMBI  aBTOMATH3MPOBAHHOTO IPOEKTHPOBAHUS U
HEDKEHEPHOT0 aHAN3a UTA POBEACHU MOJICTMPOBAHHS TEXHOJIOTMYECKOM
OCHACTKM [ DpPOM3BOJACTBA H3JCIMH M3 HAHOCTPYKTYPHPOBAHHBIX
MOJIAMEPHBIX M KOMIIO3HIHOHHBIX MAaTE€PHAJIOB, CIUIABOB, METAUIOB U
HaHOMETAJLIOB

HpPIMeHHTL PEKOMCHIYEMBIC CIIPABOYHBIE MaTepHalbl U COPTAMCHTBI IO
KOHCTPYKIIHOHHBIM MaTCpHajlaM, CTAHAQpPTU30BAaHHBIM H IIOKYIIHBIM
HU3ACIIHAM

Hcnons3oBark 6a3bl JaHHBIX II0 TPEXMEPHBIM MOACILIM CTaHAAPTHBIX
JeTajned U3 HAHOCTPYKTYPHPOBAHHBIX IOJIUMCPHBIX H KOMIIO3MIHOHHBIX
MaTe€pHuajioB, METAJUIOB, CIUIABOB 1 HAHOMETALJIOB

[lonB30BaThcs CHPaBOYHMKAMH 110 KOHCTPYHPOBAHHIO TEXHOJOMHYECKOM
OCHACTKM JUIA TNPOM3BOIACTBA W3JEJIHHA M3 HAaHOCTPYKTYPHPOBAaHHBIX
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NOJAMEPHBIX W KOMIIO3HIHOHHBIX MaTepHajoB, CIIJIABOB, MCTALUIOB H
HaAHOMCTAJJIOB

Ilone3oBaThes CHpaBOYHHKAMH IO TEXHOJIOTMH IIPOU3BOACTBA H3JETUH 13
HAHOCTPYKTYPHPOBAHHBIX ITOJJMMEPHBIX U KOMIIO3HIIMOHHBIX MAaTCpHajioB,
CILUIABOB, METAJLIIOB U HAHOMETAJLJIOB

Heo0OxoauMele 3HaAHHA

OcoOEHHOCTH TEXHOJIOTHYECKOTO nmponecca HU3roTOBJICHUS H3Ienuii U3
HAHOCTPYKTYPHPOBAHHBIX MMOTMMEPHBIX K KOMIO3HUITHOHHBIX MaTEpHalios,
CIIIABOB, METAJVIOB © HAHOMCTAJLJIOB

Crenyanm3ipoBaHHbIE CHCTEMBI aBTOMaTH3MPOBaHHOTO IPOEKTUPOBAHHS H
HH)KEHEPHOTO pacyera

CAD-cucreMsl

CAE-cucreMsl

TexHOIOorHs H3rOTOBJICHHS npecc-(l)opM 1A TPOU3BOJACTBA H3JCINA U3
HAHOCTPYKTYPHPOBAHHBIX ITOJJMMEPHBIX H KOMIIO3HIIHOHHBIX MaTCpHAIIOB,
CIIJIAaBOB, METAJIJIOB U HAHOMCTAJUIOB

du3nyecKHe H MEXAaHMYECKHE XapaKTEPHCTHKH KOHCTPYKLHOHHBIX
MaTepHaioB

TexHoa0ruuecKHe npoHecChl H pPEXHUMBI IIPOH3BOACTBA H37ENUA U3
KOMIIO3UIMOHHBIX IIOJHMMEPHBIX MAaTCpHAIOB METOAOM JIHTbI IIOJ
JaBJICHHEM

TexHOMOrH4ecCKue IponecChl M PEKHUMBI MOPOU3BOJACTBA N3AeIUA U3
KOMOO3UIMOHHBIX INOJMMCPHBEIX  MaTE€pHATIOB MECTOAOM ropavero
IpEeCCOBAHUA

TexHonorugeckue MponecChl M pPEXHMBI NPOU3BOACTBA H3JEIUil  u3
METaJLJIOB, CIINIaBOB, HAHOMCTAJJIOB

Meronast 51 CpEacCTBa BBHIOJIHCHHA TEXHUYCCKHUX pacucToB,
BBIYHCIIMTCIIBHEIX H rpatl)nqecxnx pa60T Ha OCHOBC CICITHAIM3HPOBAHHBIX
NporpaMMHBIX KOMIIJICKCOB

Cneunanmnponanﬂme MpPOrpaMMHBIC KOMIUICKCHI i NPOCKTHPOBAHHA U
MOJCITHPOBAaHK H3ICIUH 13 MOJMMCPHBIX, KOMINO3ULIMOHHBIX MATCPHAJIOB
H METAJUIOB, B TOM YHCJIC HAHOCTPYKTYPHPOBAHHBIX

Jpyrue xapakTepucTHKU

3.4.3. TpynoBas pyHKIHA

HaunmeHnoBanue

[IpoBeneHre HHXXEHEPHBIX PacyeTOB
MaTeMaTHYECKOM MOJIEIH TEXHOJIOTUYECKON
OCHACTKM JIsi MPOU3BOACTBA U3JE/IHI 13
HAHOCTPYKTYPHPOBAHHBIX MOJMMEPHBIX U KBATHHKALAR
KOMIIO3HIIMOHHBIX MaTE€pHaJIOB, CILIABOB,
METALIOB U HAHOMETAIOB

YposeHn
Kon | D/03.7 | (momypoBens) 7

[MpoucxoxaeHHe TPy A0BO#
GyHKUMH

| 3aMMCTBOBAHO U3

Opurusan X
| OpUrMHaNIa
Koxn PerucTpauyOHHBIH
OpHMIHHa/Ia HOMED
npodeCCHOHATILHOTO
CTaHpapTa

TpynoBele JeHCTBHSA

BoiGop  HeoOXOOUMOTO  CHELMAIM3HPOBAHHOIO  MPOTrPaMMHOrO
ofOecriedeHus Ui IPOBENCHHUA HHXEHEPHBIX PacdeTOB IPOIMBACMOCTH
MaTeMaTHYECKOM MOJEH TEXHOJIOIHYECKON OCHACTKH, MPHMEHAEMOM ISl
IPOM3BOJICTBA M3/le/IMii M3 HAHOCTPYKTYPHPOBAHHBIX TOJNMMEPHBEIX U
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KOMIIO3UIIMOHHBIX MAaTCpPHAJIOB, CIIJIAaBOB, METAJIJIOB H HAHOMETAILIIOB, B
3aBHCHMOCTH OT TEXHOJIOTMH IPOoLccCa N3rOTOBJICHUA H3OEiA

HpOBCZIeHHC B CHCOUAIH3HPOBAHHBIX IIPOTPaMMHBIX KOMIUICKCAxX
MOJACIIHPOBAHHUA W HHXCHCPHOIO pacycTa MaTeMATHICCKOH MOoJeIn
TEXHOJIOTHY H3TOTOBJICHHSA M3JACNHN U3 HAHOCTPYKTYPHPOBAHHBIX
NOJMMECPHBIX M KOMITO3HIIHOHHBIX MaT€pHAaJIOB, CIUIaBOB, METAIOB H
HAHOMCTAIZIOB C YYETOM pacueTOB IIPOJIHBACMOCTH TEXHOJIOTHYECKOM
OCHACTKH

Hponeneﬁne HH)XCHCPHBIX HMCIIBITAHNH CHpOCKTHpOBaHHOﬁ
MaTeMaTHYECKOi MOJIEIH TEXHOJOTHYECKONH OCHACTKH AJIsA NMpOU3BOACTBA
H3ICINN U3 HAaHOCTPYKTYPHPOBAHHBIX IMOJTHUMEPHBIX H KOMIIO3HIHOHHBIX
MaTepHajiOB, CIIJIABOB, METAJUIOB M HAHOMCTA/UIOB B IIPOrpaMMHLIX
YCIOBHSX

O6paboTka pe3yJIbTaTOB  HMCOBITAHMA  MaTeMaTHYeCKOH  Mojenu
TEXHOJIOTUYECKOM  OCHACTKH 1A  NPOHM3BOACTBA  HW3JENUH M3
HAHOCTPYKTYPHUPOBAaHHBIX NOJIMMEPHBIX X KOMIIO3MIIMOHHBIX MAaTEPHATIOB,
CIUIABOB, METAJUIOB 1 HAHOMETAILIOB

IIpoBeneHre MEXaHUYECKUX H TEIIOPH3UYECKHX HCCICHOBaHHI CBONCTB
H30ENMi U3 HAHOCTPYKTYPHPOBAaHHBIX HOJTHMEPHBIX U KOMIO3HUIIMOHHBIX
MaTepHaoB, CIUIAaBOB, METAUIOB H HAaHOMETALIOB, HONYYEHHEIX C
MOMOILBIO CIPOEKTHPOBAaHHOMN MaTeMaTH4eCKOM MOJIENH
TEXHOJIOTHYECKOM OCHACTKH B MOJEIHPYEMBIX IIPOrPAMMHBIX YCIIOBHIX

PaspaGoTka  peKOMEHIAMH 1O  ONTHMM3AlMH  KOHCTPYKIMH
TEXHOJIOTHIECKOW  OCHACTKM I  INPOM3BOACTBA  HM3JEIHMH W3
HAHOCTPYKTYPHUPOBAaHHBIX IIOJIHMEPHBIX B KOMIIO3HIMOHHBIX MaTEPHANIOB,
CILIABOB, METAJUIOB 1 HAHOMETAJLIOB

Heobxoaumelie ymeHHs

Hcnone30BaTb CHCTEMBI AaBTOMATH3NPOBAHHOI0 HNPOCKTHPOBAHHA H
MHXXCHEPDHOI'O aHalIu3a

AHaIM3APOBATH Pe3yJIbTAThl HCCIENOBaHUH (HU3HKO-XHMHYECCKHX CBOHCTB
H3JICNTHI U3 METAJUIOB, CIUIABOB, HAHOMETAJLIOB

AHaIM3UpOBaTh Pe3y/ITAThI HCCIEAOBaHUH HU3HNKO-XUMHYECKHX CBOHCTB
H3/E/IHH U3 HAHOCTPYKTYPHPOBAHHBIX IOJIMMEPHBIX H KOMIIO3HIMOHHBIX
MaTepHaJIOB

AHaHI/IBPIPOBaTB PE3yIbTaThI HMCIIBITAHNH TEXHOJOTMYECKON OCHACTKHY JIJIA
IIPOHU3BOACTBA H3JETIA U3 HAHOCTPYKTYPHPOBAHHBIX HNOJNUMEPHBIX H
KOMITO3HMIIMOHHBIX MAaTCPHAJIOB, CILJIABOB, METAJIJIOB H HAHOMETAILIIOB

[IpEMEHATs TEXHHUYECKYI0 MOKYMEHTAlMIO M JAHHBIE MCIBITAHUN
TEXHOJIOTHYECKOH OCHACTKM JUIs pa3paboTKU pEeKOMEHJAlMH 110
ONTUMHU3AIMK  KOHCTPYKIMH  TEXHOJIOTMYECKOM  OCHAaCTKH  JUIA
HpPOU3BOACTBA HM3ICTHH H3 HAHOCTPYKTYPHPOBAHHBIX INOJMMEPHBIX U
KOMITO3HUIIHOHHBIX MaTepHalIoB, CIUIABOB, METAIUIOB M HAHOMETAJLJIOB

IMonp30oBaTbCsi  CTAHAAPTHBIM  OPOrpaMMHBIM — ODECHEYeHHEM  IIPH
oopMileHUH TOKYMECHTAllUH

[Tonp30BaTECs CIPAaBOYHMKAMH IO KOHCTPYMPOBAHHMIO TEXHOJIOTHYECKOU
OCHACTKM JJI IIPOM3BOACTBA M3ACIUN H3 HAHOCTPYKTYPHPOBAHHBIX
[OJIMMEPHBIX M KOMIIO3HIHMOHHBIX MAaT€pHalIOB, CIUIABOB, METAIIOB H
HaHOMETAIOB

Tlons3oBaTbCs CIIpaBOYHHUKAMH 10 TCXHOJIOTHMH NMIPOM3BOACTBA H3IENNH U3
HaAHOCTPYKTYPHPOBAHHBIX NOJHMMEPHEIX H KOMIIO3HIIMOHHBIX Marepualios,
CIUIaBOB, METAJIJIOB H HAHOMETAIJIOB
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HeobxoauMmele 3HaHHAS

TexHoNMOrnYECKNe IpoleCChl U PEKHMBI IIPOU3BOACTBA H3JETAH U3
KOMIIO3UIIMOHHBIX TMOJHUMCPHBIX MAaTCpHAIOB METOAOM JIHTbA II0OJ
JaBJIICHHEM

TexHonoruuecKue MIpoLECChl M PEXKHMBI NPOU3BOACTBA U3JEeNH U3
KOMIO3HUIIMOHHBIX IMOJMIMMEPHBIX MAaTrepHalioB METOAOM  IropAdero
npeccoBaHus

Tune! u cBOMCTBA HMOJIMMCPHBIX MAaTCPHUAJIOB

Texnonoruueckue NpoOLECChl H PEXHAMBI ITPOU3BOACTBA H3JIeTIHH U3
METaJJIOB, CIIJIaBOB, HAHOMETAJIJIOB

Buapl, cBoiicTBa M TEXHHYECKHE XapaKTEpPUCTHKH METALIOB, CIUIABOB,
HAaHOMETAIOB

Bunel Opaka W3ZeIHd M3 HAaHOCTPYKTYPHPOBAaHHBIX ITOJIHMEPHBIX U
KOMITO3HMIMOHHBIX MaTCPHAJIOB, CIIABOB, METALJIOB M HAHOMETAJUIOB

DU3HKO-XHMHYIECCKUE METOABI aHAIN3a MaTCPHAJIOB H METAJIOB

KoHCTpyKTHBHBIE OCOGEHHOCTH IIpecc-popM Ul H3TOTOBJIECHHUS M3ICIHI
W3 HAHOCTPYKTYPHPOBAHHBIX, KOMIIO3HLIHOHHBIX M  IIOJIHMEPHBIX
MaTepHaioB

KoHcTpykTHBHBIE 0COGEHHOCTH Tpecc-GopM U1 H3rOTOBJICHHUS H3/EIHI
U3 METAILIOB, CIUIABOB H HAHOMETAIIOB

Tpe6oBanus K 0OPMICHHIO SIEKTPOHHBIX MOJIENEH B YepTexei

CAD-cucremsl

CAE-cucreMsl

Emunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTAIMH

Texuuueckue TpeGOBaHHA, NpeABABIIEMblE K pa3pabaTbIBAEMEBIM
KOHCTPYKIMAM H3Je/Mii W3 HAHOCTPYKTYPHPOBAHHBIX IIOJIAMEPHBIX H
KOMIIO3HI[MOHHBIX MaTEPHAJIOB, CIJIABOB, METAJUIOB H HAHOMETA/LIOB

TexHonorMyeckue XapaKTEpPHCTHKU OOOpYJOBaHHSA VIS IIPOH3BOJACTBA
H3IEIHI U3 HAHOCTPYKTYPHPOBAaHHBIX MOJIMMEPHBIX M KOMIIO3HIIHOHHBIX
MaTepHaloB

TexHONOTMYECKHE XapaKTEPHUCTHKA OOOpYIOBaHUA JUIs IIPOM3BOICTBA
H3JIENIUIA M3 METAIUIOB, CIUIABOB, HAHOMETALJIOB

HopMaTHBHO-TEXHHYECKass NOKYMeHTanuus B o6macti  paspaboTku
TEXHOJIOTUYECKOH  OCHACTKM A7  HTpPOM3BOACTBA  M3AENHA U3
HaHOCTPYKTYPHPOBAHHBIX MOJMMEPHBIX H KOMIIO3HIHOHHBIX MaTepPUATIOB,
CIUIaBOB, META/IOB ¥ HAHOMETAIJIOB

Jpyrue XxapakTEpHCTHKH

3.4.4. TpynoBas pyHKIHA

[ToaroToBKa KOMILIEKTA TEXHHYECKOH H
KOHCTPYKTOPCKOHM JOKyMEHTaIMH JIJIs

IIPOU3BOZCTBA TEXHOJIOTHYECKON OCHACTKH, YpoBeHb
HaumeHoBanue | IPUMEHSEMOM UL H3TOTOBJICHHS M3/IC/IMHA U3 Kon | D/04.7 | (momyposens) | 7
HAHOCTPYKTYPHUPOBAHHEIX NOJIUMEPHBIX H KBATHQUKALMH

KOMITO3ULIHOHHBIX MaTCPHAIOB, CILIABOB,
METAJLJIOB 1 HAHOMCTAJIJIOB

I[IpoHcxoXAEHHE TPYHOBO
OYHKIHH

OpuruHan X 3aMMCTBOBAHO M3 OpMIHHANA

Kon PerucTpauMoHHbIi
OpuruHajia HOMEp
npodeccHOHATBHOTO

CTaHxapTa




28

TpynoBbie neiicTBUS

Paspabotka npoexTHO# M pabodeil KOHCTPYKTOPCKOH TOKYMEHTALHUH II0
NPOEKTHPOBAHUIO OTHAENBHBIX Y37I0B M JJIEMEHTOB TEXHOJIOTHYECKOH
OCHACTKHM JUIS TIPOM3BOJACTBA HU3JECIHH M3 HAHOCTPYKTYPHPOBAHHBIX
NOJMMEPHBIX H KOMIIO3WIIMOHHBIX MAaTepHalioB, CIIABOB, METAJUIOB H
HaHOMETAJJIOB

Brimonsenue ACTaTHPOBKH CﬁOpO‘IHBIX qepTe)Keﬁ OTACABHEBEIX Y3JIOB H
3JIEMEHTOB TEXHOJIOTHYCCKOM OCHACTKHM MAJiA IIPpOHU3BOJACTBA H3JICIHi 13
HaHOCTPYKTYPHPOBAHHEIX IOJIMMEPHBIX H KOMIIO3HITHOHHBIX MAaTCPHAJIOB,
CIIJIaBOB, METAJIJIOB © HAHOMCTAJIJIOB

PaspaboTka HOBOH M aKTyalM3alHs ACHCTBYIOIICH HOPMaTHBHO-
TEXHMYECKOH JIOKYMEHTAllHH II0 H3rOTOBJIEHHIO TEXHOJIOIMYECKOM
OCHACTKHM, NPHMEHAEMOH  JUli  NpPOU3BOACTBA  HM3JCIMA U3
HAHOCTPYKTYPHPOBAaHHBIX IIOMHMEPHBIX H KOMIIO3HIIMOHHEIX MaTepHAJIOB,
CILIABOB, METAJUIOB H HAHOMETAJLIOB

Heob6xonumbie yMeHus

PaspabaTeiBaTh 4epTeXXH H CHeNMOHKAMK A4 [POCKTHPOBAHHA W
H3TOTOBIIEHHSI  TEXHOJIOTHYECKOH  OCHACTKH, IPHMEHAEMOH Ui
NPOM3BOACTBA H3JENHI M3 HAHOCTPYKTYPHPOBAHHBIX IIOJMMEDPHBEIX H
KOMITO3MIHOHHBIX MATEPHAJIOB, CINIABOB, METAJUIOB U HAHOMETAJLIIOB

P a3pa6aTbmaTL MapLIpyTHBIE KapThl I[IPOU3BOJACTBA TEXHOJIOTHYEeCKOit
OCHAacCTKH, HpI/IMeHSIeMOfI JUIA NpOU3BOACTBA u3JIeNIHit Hu3
HAHOCTPYKTYPHPOBAHHBIX MOJIUMEPHBIX H KOMINO3HIMOHHBIX MaTCPHATIOB,
CIIJIAaBOB, METAJIJIOB H HAHOMCTAJIJIOB

TIpuMeHsTh TEXHHYECKHE PETNIaMEHTHI M TEXHUYECKYIO JOKYMCHTAIMIO
IpH pa3paboTke KOHCTPYKTOPCKOH JOKyMEHTAllMH MJs IPOU3BOACTBA
TEXHOJIOTHYECKOH OCHACTKH, MPAMEHSAEMOH [Tl M3rOTOBJICHHUS H3EIUM 13
HAHOCTPYKTYPHPOBAHHEIX IOJNMMEPHEIX H KOMIIO3HIHOHHBIX MaTepHaioB,
CIUIaBOB, METAJIOB M HAHOMETAJLIIOB

Heo6xoquMBIe 3HaHHS

Buapl ocTaTOYHBIX Hanpxmenm‘fl B OTJIMBKax

Buabl Opaka w3genwit W3 HAHOCTPYKTYPHMPOBAHHEIX IOJNMMEPHBIX H
KOMIIO3MIHOHHBEIX MAaTepUalioB, METALIOB, CIUIaBOB, HAaHOMETAJLIOB,
IPUYAHBI BOSHUKHOBEHHS Opaka B cliocoObl MX yCTpaHCHHS

Enunas cucTteMa KOHCTPYKTOPCKOH JOKYMEHTALHH

Enunas cucrema TEXHOJIOTHYECKOH MOJITOTOBKH IIpOU3BOJICTBA

MeTtonasl H CpeACTBaA BBITTIOJIHCHUA TCXHUYICCKHUX pacucToB,
BBIMIUCIIUTCIIBHEIX rpa(bnqecxnx pa60T Ha OCHOB€ CIICITHATH3UPOBAHHBIX
IIPOrpaMMHBIX KOMIIJICKCOB

Cnenuanu3upoBaHHbIe IPOrPAMMHBIE KOMILJIEKCHI IS IPOCKTUPOBAHMS 1
MOJEIUPOBAHHS H3ENHi U3 HAHOCTPYKTYPHUPOBAHHBIX MOJUMEPHBIX U
KOMIIO3MIMOHHBIX MATEPHAJIOB, CIIJIABOB, METAJUIOB ¥ HAHOMETAJIOB

ITopsanox odopMIIeHHsS KOHCTPYKTOPCKOH JOKYMEHTAI[UH B COOTBETCTBUH
C HOPMAaTUBHO-TEXHHYECKOM JIOKYMCHTAlHEH

HopMaTuBHO-TeXHHAYECKAs JOKyMEHTaIHs 1o pa3paboTke
TEXHOJIOTMYECKOM  OCHAaCTKH JUIA  NPOM3BOJACTBA  M3JEIHiA M3
HaHOCTPYKTYPHPOBAHHEIX IOJHMEPHBIX H KOMIIO3HIMOHHBIX MaTePHAIOB,
CIUIABOB, METAJIOB H HAHOMETAJIOB

Conpemel-moe IIpOrpaMMHO€ obecrieueHue s IIPOCKTHPOBAHHUA,
MOJCIIHPOBAaHUA M IIPOBEACHUS PAaCcyCTOB TEXHOJIOTHYECKON OCHACTKHY IJIA
IpoOU3BOACTBA H3AEUA U3 HaHOCTPYKTYPHPOBAHHBIX MNOJIUMEPHBIX H
KOMITO3HIIMOHHBIX MaTEpHAJIOB, CIIABOB, MCTAJUIOB 1 HAHOMETAJLJIOB

Jlpyrue xapakTepHCTHKH
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IV. CBegennsi 06 opranusauusx — pa3paéoriukax npogpeccCHOHANLHOIO CTaHAAPTA

4.1. OTBeTCTBEeHHAS OPraHH3alHA-pa3padoTUHK

®onz HHOPACTPYKTYPHBIX M 00pa30BaTeNbHBIX IporpamMm, ropoa Mocksa
I'eHepaJIbHBIH TUPEKTOD TutoB Pycnan Bagumosuu

4.2. HauMeHOBaHHS OpraHu3aluii-pa3padoT4nKos

—

HexoMMepueckoe napTHEpCTBO «MexoTpacieBoe 00beIMHCHIE HAHOMHTYCTPHN », TOPOA Mocksa
2 | 000 «3aBox mo mepepaboTke mmactMacc umeHH «KOMCOMOIBCKOH IpaBJpl», TOPOA CaHKT-
TleTepOypr

3 | 000 «Kowm-ITnact», ropoa Caukt-IlerepOypr
4 | 000 «Kamuran [Tnact», ropox Cankr-IleTepbypr
5 | ®IBOY BO «Poccuiickas akajeMus HApOJHOTO XO3SHCTBAa M TOCYIAapCTBEHHOH CIyXOblI mpH

Ipesuzente Poccuiickoit @enepamuu», ropox Mocksa

1 O6mepoccuiickuit KIacCH(pUKATOP 3aHATH.

2 O6miepoccuiickuii KiraccupHKaTOp BUIOB SKOHOMMYECKOH ACATEIBHOCTH.

3 [Mocratosnenne Ipasurensctsa Poccuiickoii denepaumn ot 24 nexabps 2021 r. Ne 2464 «O nopsaaxe o6ydeHws 10 OXpaHe
Tpy/la H NPOBEPKH 3HAHHA TPeOOBaHMI OXpaHbl TPYAA) (Cobpanue 3akoHonatenscTa Poccuiickoii ®eaepanny, 2022, Ne 1,
cr. 171).

4 EnpHbiil KBATHQHKAIKMOHHEII CIPAaBOYHHMK JODKHOCTEeR pyKOBOZHUTENEH, CTICHIHATIHACTOB M CITyXaIHX.

5 O6mepoccriickuit knaccupukarop mpodeccuit pabo4uXx, A0IDKHOCTEH CITYKaIHX ¥ TapuQHBIX pa3psIoB.

6 O6mepoCCHiiCKMi KTaccHpHUKaTOp CeHHAILHOCTEH 10 06pa30BaHMIO.




