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[Iporpamma coctaBieHa B coorBeTcTBUM ¢ TpeboBanusiMu OI'OC BO u yueOHbIM
mIaHoM 10 HampaiieHuto mnojarotoBku 15.06.01 «MammHocTpoenue», mnpoduiib
«TexHoJsiorusi 1 000pYA0BAHUE MEXAaHUYECKON M (PU3MKO-TEXHUYECKOH 00PaA0OTKI).

[Iporpammy cocTaBmi: % /mott., K.T.H., KpyTsikoBa M.B../

T

[Iporpamma nucuUIIMHEL «MeETaNTOPEKYIIUA HWHCTPYMEHT (MPOEKTHPOBAHUE,
NPOU3BOJCTBO,  OKCIUIyaTalus)» IO  HampaBieHuio  moarotoBku  15.06.01
«MammHocTpoeHue» yTBEpKeHa Ha 3acefaHnu Kadeapsl « TexHonoruu u 00opy1oBaHue
MalIMHOCTPOCHUS

«17» mrons 2020 r., npotoxoa Ne 13-17/21

3aBeayromuii kadeapoit “rfﬂ 7 '-i‘-’f‘?vf-"f’?'/ /mpod.,k.T.H. Bacunbes A.H./

HporpaMMa COrjlaCoBaHa C PpyYKOBOINUTEICM O6pa3OBaTeHBHOﬁ IIpOrpaMMhbl

¥ /// /mpo@., 1.1.1. Bapranos M.B./

«17» centsa6psa 2021 V4

[Iporpamma yTBepkKI€Ha Ha 3acelaHud Y4EOHO-METOAMYECKON KOMUCCUU

MaIIMHOCTPOUTEIBLHOTO (paKyIbTeTA.

e e v :
[Ipencenarenb KOMACCUU 7 ¢ 5_’;/{;?/ /mou.,k.T.H. Bacuises A .H./

«17» centsa6ps 2021 r. [Iporokoa Ne 7-21.



HeJII/I OCBOCHUA NUCHUIIJINHBI

K  OCHOBHbIM 1eisiM  OCBOEHHMS AUCHUIUIMHBI  «MeTammopexymmii
UHCTPYMEHT ( POEKTUPOBAHUE, TPOU3BOJICTBO, IKCILTyaTAIUs» CIIEyEeT OTHECTH:

- TOATOTOBKY aCNHUPAaHTOB K PEIICHUIO MPOPECCHOHAIBHBIX 3alad B
COOTBETCTBUM C MpoduibHONW HarpaBiaeHHOCThi0O OOIl acnupaHTypsl U BUIaM
npodeccruoHanbHOM NeSITeIbHOCTH;

K ocHOBHBIM 3aayaM OCBOEHHSA JUCHUIUIMHBI  «MeTamopexxymii
UHCTPYMEHT ( POEKTUPOBAHUE, IPOU3BOJICTBO, IKCILTyaTalUsD CIAEAYET OTHECTH:

-  WU3y4YCHUE U TMPUBUTUEC MPAKTUYECKUX HABBIKOB IO BOIMPOCAM,
CBSI3aHHBIM C OCBOCHHEM U IKCIUTyaTallMil TEXHOJIOTMYECKUX MPOIIECCOB B
X0Jie TMOJTOTOBKM IMPOU3BOJICTBA HOBOM MPOAYKIHMH, TEXHUYECKOMY OCHAILCHHUIO
pabounx MECT, MOJyYeHUE HABBIKOB MPOCKTUPOBAHMS , pacueTa U IKCIUTyaTaluu
COBPEMEHHBIX BBICOKOTIPOU3BOAUTEIBHBIX MHCTPYMEHTOB, OCHAIIICHHBIX CMEHHBIMU
HEeIepeTaunBaeMbIMU TJIACTUHAMU U3 TBEPJAOTO CIIJIaBa, KEPAMUKHU U CBEPXTBEPABIX
MaTepuaoB.

MecTto aucuuMiuinHbl B cTpyKType ocHOBHOM OOII acnupantypsl. CBsA3b
AUCUMILIHHBI ¢ APYTMMHU MOAYJIAMH (AUCUMILNIMHAMH) Y4eOHOI0 IJIaHA.

JlaHHasi OTUCUMIUIMHA OTHOCHUTCS K BapUaTUBHON yacTu Oyiokal OCHOBHOM
o0pa30BaTeIbHOM MPOrpaMMBl.

JUis  u3ydyeHus JaHHOM JUCHMIUIMHBI HEOOXOAMMO IPEIBAPUTEIIbHOE
U3yUYEHUE TaKuUX ITUCHUIUIMH Kak: «DU3HKO-TEXHHUYECKHE METOJbl 00paboTKu
METAJZIOB U MaTEpPUATIOBY.

3. Ilepeuenv naanupyemvix pe3yiomamos o0yueHus no OucCyunaIune (MooyJio),
COOMHECEHHbIE C NJIAHUPYEMBIMU PE3YIAbMaAmamu 0C60eHUA 00pa306amebHol
npozpammot.

B pe3ynbrare OCBOCHMS JUCUUIUIMHBI (MOIYJA) Yy oOydarommxcs (HhopMHUPYIOTCS
CJIEYIOIME KOMIETEHUUMHU M JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIME PEe3ybTaThl

oOy4eHHs KaK 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIMMA:



B pe3yabTare ocBOeHUs

IlepeyeHb MIaHUPyeEMbIX

Kon o0pa3oBaTe/IbHOM MPOrPaMMBbI
N pe3yJIbTaTOB 00y4YeHHs 10
KOMIIeTeHIIUN o0yuyaruuiics 10JKeH
AUCHHIJIMHE
001a1aTh
OIIK-2 -CIIOCOOHOCTHIO 3HaTh:
¢dbopMynupoBaTh M peliaTh
-aKTyaJIbHbIC 33JJa4d MaTeMaTU4YEeCKOTO,
HETHUIIOBbIE 3a/1auu
M3HYECKOTO KOHCTPYKTOPCKOTO
MaTeMaTU4ecKoro, b ’ PyKTOp ’
TEXHOJIOTMYECKOTrO,
¢buznveckoro,
3JEKTPOTEXHUYECKOIO0 XapakTepa Ipu
KOHCTPYKTOPCKOTO,
IPOCKTUPOBAHUM, HW3FOTOBICHHUH U
TEXHOJIOTHYECKOTO, .
SKCIUTyaTallul HOBOM TEXHHUKU,
3IEKTPOTEXHUYECKOTO
Xapakrepa IPH | VyieTs:
MIPOEKTUPOBAHUH,
U3TOTOBJICHUU ul- (I)OpMYJ'II/IpOBaTB W aHAJIU3UPOBATH
SKCILTyaTaluy HOBO}1 | HETUIIOBBIE 3aJaud MaTEeMaTUYECKOro,
TEXHHUKH (usnueckoro, KOHCTPYKTOPCKOTO,
TEXHOJIOTMYECKOTrO,
3JIEKTPOTEXHUUYECKOTO XapakTepa IMpu
MPOCKTUPOBAHUH, HW3TOTOBJICHHH U
AKCIUTyaTalii HOBOW TEXHUKH;
Bnanets:
- 3¢ (HeKTUBHBIMU METOJAAMH PEHICHUS
HETUIIOBBIX 337a4 MaTeMaTH4eCKOro,
(buzmveckoro, KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOTO,
9JIEKTPOTEXHUUYECKOTO XapakTepa IpHu
MPOCKTUPOBAHUYU, HW3TOTOBJICHHUH U
SKCIUTyaTallul HOBOM TEXHUKH.
I1K-3 - CIIOCOOHOCTBIO K BBIOODY, | 3HaTb:

IIPOEKTUPOBAHUIO U
AKCILTyaTaIH
CTaHJApTHOTO "
HECTaHIapTHOTO
WHCTPYMEHTa, a  TakKxke
pa3paboTke
TEXHOJIOTUYECKUX
IPOLIECCOB ero
W3TOTOBIICHHUSI c
WCTIOJIh30BaHUEM
COBPEMEHHOTO

BBICOKOITPONU3BOAUTECIILHOT'O
n BBICOKOTOYHOI'O

- MCETOJAbl NMPOCKTHUPOBAHHA, BUJbI U
XapaKTepUCTHUKH  CTAaHIApTHOTO U
HECTaHIapPTHOIO HHCTpYMEHTa 51
TUTIOBBIE TEXHOJOTHYECKHE TMPOIIECCHI;
obopynoBaHue ISl WM3TOTOBIEHUSA U
IKCIITyaTallui HHCTPYMEHTA;

YMeTs:

- AHAJIN3UPOBATDH HCIIOJIB3YEMBIC
METOIbI MPOEKTUPOBAHUS
CTaHJApPTHOTO )51 HECTAaHJApPTHOI'O
WHCTPYMEHTA;

- paspabaThiBaTh  TEXHOJOTHYECKHE
MIPOLIECCHI c MIPUMEHEHUEM




MCTAJUIOPEKYLIETO BbBICOKOABTOMATHU3UPOBAHHOT'O n

060pyI0BaHHMS BBICOKOTOYHOTO  OOOPYIOBaHUS A
H3TOTOBJICHUS H JKCIUTyaTaluu
WHCTPYMEHTA,
Bnaners:
- HaBBIKAMH MIPUMEHEHUS
MIPOTPECCUBHBIX METOI0B

MIPOCKTUPOBAHUA CTaHAapTHOI'O u
HECTaAaHAApPTHOTO HHCTPYMEHTA H €ro

W3TOTOBIICHUS c MIOMOIIBIO
pa3paboTaHHBIX TEXHOJIOTUIECKHUX
MPOLIECCOB c UCTIOJIb30BAHUEM
BBICOKO?((heKTUBHOTO

METAJUIOPEKYIIEro 000PYAOBaHUS

4. CTpyKTYypa M coJep:KaHue JUCIUIIUHBI.

OOmass TPyaOEMKOCTh IHUCHUIUIMHBI cocTaBisier 4 3adetHnlx equaui (144
aKaJeMUYecKMX 4aca, U3 HUX 24 yac. — ayJauTOpHbIe 3aHATHd, 12i., 12mp.3.,
120cpc). [punoxenue A

Ne Pa3nen nucouIninHEL

/1

1 OCHOBHBIC TIOHSITUS U OMPEACIICHHS METANI000padaThIBAIOIIETO HHCTPYMEHTA.
2 Kiaccudukarus Metaninoo0padbaTheIBarOIEro HHCTPYMEHTA.

3 MeTo/1bl NPOEKTUPOBAHMS METAJII000PA0ATHIBAIOIIETO HHCTPYMEHTA.

4 | TIpon3BOACTBO U IKCILTyaTalUs METAJIUI000pa0aTHIBAIOIIETO HHCTPYMEHTA.

5. O0pa3oBaTejibHbIE TEXHOJIOTUM.

Kypc BkitoyaeT B ce0s JeKUUU, TPAKTUUECKUE 3aHATHS U CAMOCTOSITEIIbHYIO
paoory.

JlekuMu HOCAT YCTAaHOBOYHBIM XapakTep, PACKPBIBAIOT TEOPETHUECKUE
OCHOBBI JUCLUIUIMHBI U COCTOAT U3 MOAyJIeH. IIpoBoasTCs Onpocel acCiupaHToB 110
MOZYJIAIM TEOPETHYECKOro Kypca. IlpakTudeckue 3aHATUA NPOBOIATCS B
UHTEPAKTUBHOM PEXUME [0 IMEPCOHAIBHBIM 3aJaHUAM M JIOTUYECKU CBS3aHBI C
MaTepuagaMH JIEKIUHM, MpPOXOAST B BUE pa300pa KOHKPETHBIX CUTYallui, KOTOphIE
npopabaThIBalOTCS CTYJEHTAMH B XOJI€ CaMOCTOSATENbHOM paboThl. B mpornecce
CaMOCTOSITENIbHOM pabOThl aCHMUPAHTBl TOTOBATCS K MPAKTUYECKUM 3aHATHUSM,
U3YYar0T PEKOMEHYEMBIN Ha JIEKIUAX JTOMOIHUTEIbHBIA MaTepHalL.

Kypc 3akanumBaercs 3a4€toM Ha 4 cemecTpe, NPOBOJAWMBIM B NMHCbMEHHOU
dbopme o Ouieram.

6.0ueHouyHble  CcpeAcTBA JUISI  TeKyIIero  KOHTPOJISI  YCIeBaeMOCTH,
NPOMEKYTOYHOH ATTECTAMM MO WTOraM OCBOEHMSl JUCHUILUIMHBI M Y4eOHO-
MeTOoInYecKoe opecneyeHue CaMoCTOATEIbHOI padoThI CTY1€HTOB.



6.1. ®oH/ OLIEHOYHBIX CPEACTB JIS MPOBeIeHUS MPOMEKYTOUYHOMH ATTECTANNH
00y4aIuXCcs Mo JUCHUIINHE (MOTYJTIO).

6.1.1. TlepedeHb KOMIIETEHIIMM C YKa3aHHEM HTaloB HUX (POPMUPOBAHUS B MPOIECCE
OCBOCHHMSI 00pa30BaTEIbHON IPOTPaAMMBI.

B pesynpraTe OCBOGHMS ~ AUCHUIUIMHBL  (MOAYJsl)  (GOPMHUPYIOTCS  CIEAYIOIIHE
KOMITETEHIIUU:

Kon B pe3yabTaTe ocBoeHHs1 00pa30BaTeIbHOI MPOorpaMMbl 00y4aloluiics
KOMIIETeHIIMH H0JI:KeH 00/1a1aTh
OIIK-2 -CoCOOHOCTBhIO  (pOopMyNHMpOBaTHP W peliaTh  HETHIOBBIE — 3a/ladyd

MaTeMaTHu4CCKOro, (1)I/I3I/I‘~ICCKOI“O, KOHCTPYKTOPCKOI'O, TCXHOJIOIMYCCKOIO,
QJICKTPOTCXHUYCCKOI'O XapaKTepa IMpHU IIPOCKTHPOBAHUU, HU3IOTOBJICHUH U
IKCILTyaTauu HOBOM TEXHHKHU

I1K-3 - CIOCOOHOCTBIO K BBIOOPY, IPOEKTUPOBAHUIO U IKCILTyaTal[uu
CTaHJIapTHOI'O U HECTAHJAPTHOTO MHCTPYMEHTA, a TAK)Ke pa3padoTKe
TEXHOJIOTUYECKHUX ITPOLIECCOB €r0 U3TOTOBJIEHUS C UCIIOJIb30BAHUEM
COBPEMEHHOT'0 BBICOKOIPOU3BOAUTEIBLHOTO U BHICOKOTOUYHOT'O
METAJIOPEXKYIIET0 000PYI0BAHUS

B mporiecce ocBoeHMsI 00pa3oBaTeNbHON MPOrPaMMbI TaHHBIE KOMIIECTCHITUH, B TOM
YUCJI€ WX OTAC/IbHbIE KOMIOHEHTHI, (OPMHUPYIOTCS TOITAIHO B XOJE OCBOCHUSA
OOyYarOIIMMUCS JTUCIUIUINH (MOJyJIel), TPAKTUK B COOTBETCTBHH C YYCOHBIM IJIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO TIpoliecca.

6.1.2. Onucanue noka3sareyel 1 KPpUTEpPUeB OLIEHNBAHUS KOMIIETCHIM,
(popMupyembIX 0 HTOraM 0CBOEHHS JUCHHUILIUHBI (MOAYJIs1), ONMCAHME HIKAJI
OLleHUBAHMUSI.

[Tokazarenem oIeHUBaHUS KOMIICTCHIIMHA Ha PA3IUYHBIX dTanax ux (GopMHUpPOBaAHHS
SBJISICTCSL  IOCTHOKCHUE OOYYaIOIMMHKCS TUIAHUPYEMBIX pPE3yJbTaTOB OOYYCHHS TIO
JTUCHUTUIUHE (MOJTYJIIO).

OIIK-2 - -CIOCOOHOCTRIO (POPMYNIMPOBATh W PEIIaTh HETHIIOBBIC 3a/la4d MATEMaTHYECKOTO,
(U3UYECKOTO, KOHCTPYKTOPCKOTO, TEXHOJIOTMYECKOTO, JJIEKTPOTEXHUYECKOTO XapakTepa TpH
MIPOEKTUPOBAHUH, U3TOTOBJICHUH U DKCIUTYyaTallul HOBOW TEXHUKHU




Kpurtepun oueHuBanus

IHoka3zareJib
2 3 4 5
3HATH: OO0yuaromuiics OOyuaromuiics OO0yyvaromuiics OO0yuaromuiics
AEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
-aKTyaJIbHbIE TOJIHOE OTCYTCTBUE | geronmmoe JACTHIHOE® HOTHOE
3a1aun WJIM HEJOCTAaTOYHOE
COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MaTeMaTUYEeCKOr COOTBETCTBUC o ..
aTCMATHHCCKO .. | CTIemyIOIINX 3HAHWIA: CIEeYIOINX 3HAHAN: | CIEIyIOIINX

0, (usuyeckoro, | CICLYIOUINX SHAHUH: -
KoHCTpYKTOpCKo | AKTYATBHbIE 3azati aKTyaJIbHBIE 33J]aun aKTyaJbHBIC 3a/1a4U 3HAHUM:
o MaTeMaTHYECKOTO, MaTeMaTH4YeCcKOro, MaTeMaTHYECKOTO, aKTyaJbHBIC 33J]a41

’ (usnyeckoro, (hm3maeckoro, (u3ugeckoro, MaTeMaTHIeCKOro,
TEXHOJIOTHYECKO
o KOHCTPYKTOPCKOI'O, | KOHCTPYKTOPCKOTO, KOHCTPYKTOPCKOTO, ¢uznveckoro,

b
AIEKTDOTEXHIYE TexHoIoTHCeCKOr0, TEXHOJIOTHYECKOTO, TEXHOJIOTHYECKOTO, KOHCTPYKTOPCKOTO,

P ICKTPOTEXHIIACCROL | o TPOTEXHIHECKOrO | SMEKTPOTEXHHUECKOT | TEXHONOTHYECKOTO

CKOI'0 XapakTepa | o xapakrepa mpu p P ’
npu NPOEKTHPOBAHHH, Xapakrtepa Inpu 0 Xapakrtepa npu 3NEKTPOTEXHUUECKO
[IPOEKTUPOBAHUU | U3TOTOBICHUU U IIPOCKTUPOBAHNH, IIPOCKTUPOBAHNH, T'0 XapakTepa 1nmpu
, U3TOTOBJICHUY U | KCILUTyaTalluy HOBOM | M3rOTOBJICHHUH U M3TOTOBIICHUU U MPOCKTUPOBAHUU,
SKCILTyaTalluu TEXHUKH 9KCILTyaTallid HOBOU SKCIUTyaTallid HOBOW | M3TOTOBJICHUU H

HOBOM TEXHHKHU,

TEXHUKH ;
JIOITyCKalOTCSl
3HAYUTEJIbHBIC
OIINOKH, TIPOSIBIISIETCS
HEJIOCTaTOYHOCTh
3HaHU 1O psny
noKa3aTelieit;
oOyJaromuiics
WCTIBITHIBAET
3HAYHUTEIIbHBIC
3aTpyIHEHHS IpU
OTIEPUPOBAHHUH
3HAHUSIMU TIPH UX
MepeHoce Ha HOBbIE
CUTYyalluH.

TEXHHMKH, HO
JIOITYCKAIOTCS
HE3HAYMTEIbHBIC
OIIMOKH,
HETOYHOCTH,
3aTpyIHEHHS TIPU
AHAJIUTUYCCKUX
ornepanusx.

AKCIUTyaTalun
HOBOU TEXHHUKH |,
CBOOOIHO
omnepupyer
npruoOpe-TeHHBIMH
3HAHHUSMU.




yMeThb:

- hopMyJIUPOBATH
U aHAIU3UPOBAThH
HETHIOBBIC 3a]]a91
MaTeMaTHYECKOTO,
(hu3UIECKOro,
KOHCTPYKTOPCKOTO

TEXHOJIOTUYECKOTO
;
3JIEKTPOTEXHUUECK
Oro xapakTtepa npu
MPOEKTHUPOBAHUH,
W3TOTOBJICHUH U
3KCIUTyaTaluu
HOBOM TEXHUKHU;

OO0yuaromuiics He
yMEeT WM B
HEJOCTATOYHOU
CTEIICHH yMEEeT
(dhopMynHupoBaTh 1
aHAJIM3UPOBAThH
HETHITIOBBIE 33291
MaTEeMaTHYECKOrO,
(hm3uaeckoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOTO,
ANIEKTPOTEXHUYECKOT
0 XapakTepa npu
IIPOEKTHUPOBAHUH,
W3TOTOBJICHUH U
SKCILTyaTallul HOBOU
TEXHUKMU;

OO0yuaromuiics
JEMOHCTPUPYET
HETOJTHOE
COOTBETCTBHE
CIEYIOIUX YMEHUMN!
(hopmynupoBaTh I
aHaJIM3UPOBATh
HETHUTIOBEIE 3a/1a4H
MaTeMaTHIECKOTO,
¢uznveckoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOTO,
ANIEKTPOTEXHUYECKOTO
xapakrtepa rmpu
MPOEKTHPOBAHUH,
W3TOTOBJICHUU U
SKCIUTyaTallii HOBOM

OOyuaromuics
JEMOHCTPHUPYET
JaCcTHUYHOE
COOTBETCTBHE
CIEAYIOIINUX YMEHHUN:
- (hopMyITUPOBATH U
aHAIM3UPOBATH
HETHIOBBIE 33]a41
MaTeMaTHYEeCKOTO,
(u3ugeckoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOTO,
ANEKTPOTEXHIUYECKOT
0 XapakxTepa Ipu
MPOEKTHPOBAHUH,
HU3T0TOBJICHUU U
SKCIUTyaTallii HOBOM

OO0yuaromuics
JEMOHCTPHPYET
HIOJIHOE
COOTBETCTBHE
CIICAYIOIINX
YMEHUH:
(hopmynHupoBaTh U
aHAJIM3UPOBATh
HETHIIOBBIC 3a/1a41
MaTeMaTH4YeCKOTo,
(hu3mIecKoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHUYECKOT O,
EKTPOTEXHUUECKO
ro XapakTepa Ipu
MIPOCKTUPOBAHUH,
W3TOTOBJICHUH U

TCXHHUKHU; JOITYCKAIOTCA TEXHUKH, YMCHHU OKCILTyaTalun
3HAYUTEIIbHBIE OCBOEHBI, HO HOBOW TEXHUKH;
OUIMOKH, TIPOSIBIISIETCA | 1OMYCKAOTCS CBOOOIHO
HCOAOCTATOYHOCTH He3HauYuTeJIbHbIE OonepupyeT
YMEHHH 110 PSIy OIINOKH, pUOOPETEHHBIMU
noKa3aTelieit; HETOYHOCTH, YMEHHUSIMHU,
06yqa}0mnﬁcsl 3aTpyaHEHUS NIPU MPUMEHSCT UX B
HUCIIBITBIBACT aAHAJIUTHUYECKUX CUTyalusax
3HAYUTEIIbHBIC OIEepaIMsX, IEPEHOCE | MOBBIICHHOM
3aTpyAHCHUSA IIPU YMEHUI Ha HOBBIE, CIIOKHOCTH.
ONCpHUPOBAHNHU HECTaHIapTHEBIC
YMEHHSMH TIPH UX CHUTYaIHH.
nepeHoce Ha HOBbIC
CUTYyalluH.
BJIAJIETh: OOyuatomuiicst He Obyuatomuiics B OOyuaromuiics OO0yyaromuiics B
BJIaJICeT WIN B HETIOJTHOM 00beMe YaCTHUYHO BIIAJICET MIOJTHOM 00BeMe
-3 beKTHBHBIMU HEI0CTaTOYHOI BIIajiceT 5> EKTUBHBIMU BIageeT
METo1laMn CTEIIEHH BJIaJIeeT 3 PEeKTUBHBIMU MerogaMu perieHus | 3G deKTHBHBIME
pCHICHA 3¢ PeKTUBHBIMU METOJIaMH PELICHUSI HETHUIIOBBIX 3a/1a4 METOJJaMHU PEIICHHS

HCTHUITIOBBIX 3a1a4
MaTEeMaTH4ECKOTIO,
¢uznveckoro,
KOHCTPYKTOPCKOTO

TEXHOJIOTHYECKOI0
,
3JIEKTPOTEXHUYECK
OT0 XapakTepa Inpu
MPOEKTUPOBAHUU,
HW3rOTOBJICHUH U
JKCIUTyaTaIluu
HOBOM TEXHHUKH.

METOAAMH PELICHUS
HETHUIOBBIX 3aJa4
MaTeMaTU4eCKOro,
¢uznueckoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOrO,
3IEKTPOTEXHUYECKOT
0 Xapaxrepa npu
MIPOEKTHPOBAHNUH,
HU3TOTOBJICHUHN U
SKCIUTyaTalui HOBOM
TEXHUKU

HETHITIOBBIX 33134
MaTeMaTHYECKOr0,
(uznyeckoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOTO,
JNEKTPOTEXHUUECKOTO
Xapakrtepa Mnpu
MIPOEKTHPOBAHNH,
W3TOTOBJIEHUU U
JKCIUTyaTalii HOBOM
TEXHHKH; TOTTYyCKAIOTCS
3HAYUTEIbHBIC
OIIMOKH, TTPOSBISAETCS
HEJ0CTaTOYHOCTh

MaTeMaTH4eCcKOro,
¢uzngecKoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOTO,
AIIEKTPOTEXHHYECKOT
0 XapakxTepa Ipu
MPOEKTHPOBAHUH,
W3TOTOBJICHUH U
9KCIUTyaTallui HOBOU
TEXHUKH, HO
JIOITyCKAIOTCS
HE3HAYUTEIIbHbIE
ONINOKH,
HETOYHOCTH,

HETHIIOBBIX 33124
MaTeMaTUYECKOro,
(uznveckoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOT'0,
ANEKTPOTEXHUIECKO
ro Xapakrepa Mmpu
MIPOCKTUPOBAHUH,
H3TOTOBJICHUH H
IKCILIyaTal[UK
HOBOH TEXHUKH,
CBOOOTHO
MIPUMEHSET
MIOJTyYCHHBIC




BIIaJICHUS HABBIKAMH 10
pAdy ToKa3aTenei,
00yJaroIIHiics
WCTIBITHIBACT
3HAYUTEIHHBIC
3aTpyIHEHHS TIPU
MIPUMECHCHUU HaBBIKOB
B HOBBIX CHTYAIHSIX.

3aTpyIHEHUS IIPU
AHAIUTUYECKUX
ornepauusx, IepeHoce
YMEHUI Ha HOBBIE,
HEeCTaH/IapTHbIE
CUTYyalUH.

HaBBLIKH B
CUTYaILMsIX
MTOBBLIIIICHHOM
CJIOKHOCTH.

MK-3 - crnocoOHOCTBIO K BEIOOPY, MPOSKTUPOBAHUIO U KCIUTYaTallud CTAaHAAPTHOTO U HECTaHAaPTHOIO

HHCTPYMCHTA, a4 TaKKC pa3pa60TKe TCXHOJIOTHUYCCKHUX IMPOLCCCOB €0 U3roTOBJICHUA C UCII0JIb30BAHUCM

COBPCMCHHOI'O BLICOKOITPOU3BOAUTCIIBHOTO U BBICOKOTOYHOT'O MCTAJJIOPCIKYIICTO 060py2[OBaHI/ISI

Kpurepun ouenuBanusi

IToka3arenn
2 3 4 5
3HATh: OOyuaromuiics OOyuaronmiics OO6yuaromuiics OO0yuaronuiics
JIEMOHCTPUPYET JIEMOHCTPHPYET HEMOJIHOE | IEMOHCTPHPYET JEMOHCTPHPYET
- METOJbI | MIOJIHOE  OTCYTCTBHE | COOTBETCTBHE _ | mactirnoe MOITHOE  COOTBETCTBHC
TIPOEKTUPOBAHHS, WM HegocTaTouHoe | CTICAYIOUHX 3HAHWHA: | COOTBETCTBHE _ | caeayromux 3HAHMH:
BUJIIBI U | COOTBETCTBUE METOABI CIICOYIOIINX 3HAaHUHU:. | METOJbI
XapaKTePUCTUKH CIIe Ty OIIX IIPOCKTUPOBAHHUA, BUIBI METOIBI MPOCKTUPOBAHUS,
CTaHJaPTHOIO M | 3HAHWI:METO/IBI u XapaKTE€PUCTUKU | TIPOCKTUPOBAHMSI, BHUJIbI u
HECTaHIapTHOTO HPOEKTUPOBAHMUS, CTaHAapTHOI'O u | BUABI U | XapaKTepUCTUKU
WHCTPYMEHTA U | BHIBI u HCCTaHIAapPTHOT'O XapaKTEpUCTUKU CTaHAAPTHOTO it
THUIIOBEIE XapaKTePHCTHKH HWHCTPYMCHTA u | CTaHJAPTHOI'O U | HECTaHJApPTHOTO
TEXHOJIOTUYECKHE CTaHJaPTHOTO " THUIIOBBIC HECTaHAAPTHOI'O WHCTPYMEHTA u
TIPOLECCHI; HECTaH1aPTHOTO TEXHOJIOTUYECKHE WHCTPYMEHTA U | TUIIOBBIE
000pyJOBaHHE VIS | MHCTPYMEHTA u | TPOUECCHI; THUIIOBBIC TEXHOJIOTUYECKUE
URTOTOBJICHUS U | TUIIOBBIE O60py,ﬂOBaHI/Ie 1A | TEXHOJIOTUYECKUEC MIPOLIECCHI;
IKCIUTyaTaIuH TeXHOIOIMYECKHE M3TrOTOBJICHUS U | IPOLECCHI; 06opyOBaHHE IS
MHCTPYMEHTA; IPOLIECCEL; JKCIUTyaTanuu 000opy/sOBaHUE  UIS | W3rOTOBJICHHS "
060pyﬂ0BaHI/Ie s HWHCTPYMCHTA, HU3TO0TOBJICHUA " | 3KCIUIyaTaluuu
H3FOTORJICHHS 4 | AOTIyCKatoTCs JKCIUTyaTalun MHCTPYMEHTA;
SKCILTyaTal{H 3HAYUTEIBHEIE HHCTPYMCHTA,; cBOOOIHO
WHCTPYMEHTA, OIIUOKH, MIPOSBISACTCS HO JIOMyCKATCA ornepupyer
HEOCTATOYHOCT HE3HAYUTEJILHBIE PHOGPETEHHBIMH
3HaHWM 1o psiay ommoKy, 3HAHUSIMM.
HoKasareJeii; HETOYHOCTH,
obyuatowuiics 3aTpyAHEHHUS TIPU
UCIIBITBIBACT AHAJIMTUYECKUX
3HAYUTEIIbHBIC OrieparusiIx.

3aTpyAHEHUS [IpU
ONEpUPOBAHUU
3HaHUSAMU IIPU UX
IIEPEHOCE Ha HOBBIE
CUTYALIVH.




YMeThb: OOGyuaromuics He | OOyuaromuiics OOyuaronuiicst OO0yuaronuiicst
YMEET 158051 B | IEMOHCTPUPYET HEMOJIHOE | TEMOHCTPUPYET JIEMOHCTPUPYET
— HEOAOCTAaTOYHOU COOTBETCTBUEC YJaCTUYHOC IIOJIHOC€ COOTBETCTBHEC
aHaﬂI/I3I/Ip0BaTL CTCIICHU ymeeT CJICAYIOHNX yMeHHﬁ: COOTBETCTBHUC . CJICAYIOUIUX yMeHI/Iﬁi
HCTIONb3yeMbIe aHAIU3UPOBATH aHATU3UPOBATh CIENyIOINX  YMCHHMI | aHAIM3UPOBATH
METOIBI HCIIONb3yEeMbIC HCIIONB3yEeMbIE METOJbI | AHAIN3UPOBATH HICTIONTb3yEMBbIE
[POEKTHPOBAHUS METOAbL NPOEKTUPOBAHUS HUCIIOJIb3YyCMBbIC METOIbI
cTaHjapTHoro  u | POSKTHPOBAHHS CTaHAAPTHOTO H | METOOBI IPOEKTUPOBAHHUSI
HECTAHIAPTHOTO CTaHAAPTHOTO U | HECTaHJAPTHOTO MIPOEKTUPOBAHUS CTaHJapPTHOTO U
MHCTPYMEHTa; HECTaHJapTHOTO HHCTPYMEHTA; CTaHIAPTHOIO M | HECTaHAPTHOTO
- paspaGarsiBarp | AHCTPYMCHTA; - paspabateiBaTh | HECTAaHIAAPTHOTO HHCTPYMEHTA;
TeXHOIOrMYeckue | - pa3pabaThIBaTh | TEXHOJIOTUYCCKHUEC WHCTPYMEHTA; - paspabaThIBaTh
IPOLIECChI ¢ | TEXHOJIOTHYECKHE MPOIECChI cl- pa3pabaThiBaTh | TeXHOJIOTHMUYCCKUE
pUMEHEHEeM MPOLECChHI C | MpUMEHEHUEM TEXHOJIOTHYCCKHEC TPOIIECCH c
BBICOKOABTOMATH3 | TPAUMEHEHHEM BBICOKOABTOMAaTU3UPOB | MPOLECCHI C | npumeHeHreM
HPOBAHHOTO i | BPICOKOABTOMATU3HD | QHHOTO U | IpUMEHEHUEM BBEICOKOABTOMATH3H
BLICOKOTOUHOTLO OBaHHOTO H | BBICOKOTOYHOTO BBICOKOABTOMATH3UPO | POBAHHOTO u
oGopynoBanus as | BPICOKOTOUHOrO o0opymoBaHUs JUIg | BAHHOI'O H | BBICOKOTOYHOI'O
W3TFOTOBJICHUS | 000pyIOBaHUS  JUISl | U3TOTOBJICHHS U | BBICOKOTOYHOT'O o0opymoBaHUs IS
SKCILTyaTaLuH HM3TOTOBJICHUS U | SKCIUTyaTalHu 000pyOBaHUsl  JUISl | H3rOTOBJICHHS u
MHCTPYMEHTa; SKCILTyaTaluu HHCTPYMEHTA; HW3TrOTOBJICHHUS ¥ | SKCILTyaTaInu
WHCTPYMEHTA; JIOTTYCKArOTCS JKCIUTyaTaluu UHCTPYMECHTA;
3HAYUTEIIbHBIC UHCTPYMCHTA, CBOOOJHO
OLIMOKH, TIposiBIsieTest | ) MoniA OCBOCHEL HO | onepupyer
HeI0CTaTOYHOCTD AouycKaroTes TIPHOOPETEHHBIMU
YMEHHit 10 psTy HE3HAYUTEIbHbIC YMeHHSMH,
HoKasareJei; OLIMOKH, TIpUMEHsET HX B
obyJaronuics HETOYHOCTH, CUTYaIHUsX
HCIIBITBIBACT 3aTpyAHEHHS IIPH TOBBIIICHHO
T — aHAIIMTHIECKUX CIIOKHOCTH.
3aTpyIHEHHA TIpH onepauvlzmx, mepeHoce
OTIepHPOBAHHH YMEHUH Ha HOBBIE,
YMEHHSAMH TIPH X HeCTaHJapTHHIE
MIEPEHOCE HA HOBbIE cuTyarn.
CUTYaIIHH.
BJIAJETh: OOyyarommiicst He | OOyuarommiicst B | OOyuatommuiics OO0yuaromnmiics B
BJIaceT Ui B | HEIIOJIHOM o0BeMe YaCTUYHO BJIAJICET - | IOJIHOM o0BeME
- HABBIKAMH | HEJOCTATOYHOH BJIasieeT - HaBBIKAMH | HaBBIKAMH BlIageeT HAaBBIKAMU
IIPUMEHECHUSA CTCIICHU BIANECT | MpuMEHEHUS MIPUMEHEHUS IIPUMEHECHUA
MIPOTPECCUBHBIX HaBbIKaMH MPOIPECCUBHBIX HPOrPECCUBHBIX MIPOTPECCUBHBIX
METOI0B IPUMCHCHMS METOJ0B METOIOB METOJI0B
MPOEKTUPOBAHHUS HPOTrpeCCUBHBIX MPOEKTUPOBAHUS NPOEKTUPOBAHHMS NIPOEKTUPOBAHHUS
CTaHJIAPTHOIO u | MCTOZIOB CTaHJIapTHOTO U | CTaHIapTHOrO W | CTaHAAPTHOIO u
HECTAHAAPTHOIO POCKTHUPOBAHMA HECTaHAApPTHOTO HECTaHIapTHOI'O HECTAHAAPTHOIO
WHCTPYMEHTA u | CTAaHAAPTHOI'O H | yHCTpyMEHTa U  €ro UHCTPYMEHTAa W €ro | MHCTPYMCHTa U €ro
€ro u3roroBjieHus | HECTAaHIApPTHOIO N3TrOTOBJIEHUS C | U3roTOBJIEHUSI C | M3roTOBJIEHUA c
c nomotunpto | MHCTPYMEHTa M €TO | oMOoIIbI0 TTOMOIIBIO ITOMOUIBIO
pa3zpaboTaHHBIX U3TOTOBJICHUA C | paspaboTaHHBIX pa3paboTaHHBIX pa3zpaboTaHHBIX
TeXHOJIOrH4YecKkux | HOMOIIbIO TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
MPOLIECCOB ¢ | pa3paboTaHHBIX MPOLIECCOB ¢ | mpoueccos ¢ | mpoueccoB c
HCIIOJIb30BaHUEM TCXHOJIOTHICCKHUX HMCIOJIb30BAaHUEM HUCIIOIb30BAHUEM HCITOIE30BAHUEM
BBICOKO3()(eKTnBH | TPOLECCOB C | BbICOKO2(Q(PEKTHBHOTO | BBICOKOA((PEeKTHBHOT | BHICOKOd((PEKTHBHO
oro HCII0JIb30BaHUEM METAIOPEXKYILEro 0 METAIIOPEKYIIEro | IO
METaJUIOPEKYILIETO BBICOKOO((EKTHBHOT 00opyaoBaHHUS, 00opyn0BaHus, METAJUIOPEXKYLIETO
obopysoBaHus O MCTAILIOPEAKYIICTO | normyckaroTes HO JIOIYCKAKOTCS o0opymoBanus,
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o0opymoBaHUs 3HaYUTEIbHBIC HEe3HAYHUTEIHHBIE cBOOOIHO
OITMOKY, MPOSIBIISICTCST | OLITHOKH, MPUMEHSIET
HEJ0CTAaTOYHOCTh HETOYHOCTH, MOTyYeHHBIE
BIIQ/ICHUS HABBIKAMH T10 | 3aTPYIHEHHS MPH HaBbIKU B
pALy moKa3aTenei, AHATTUTUYECKUX CUTYaIMSIX
oOyJarommiics onepanusx, epeHoce | MOBBIIIEHHOMN
HCIIBITHIBACT YMEHUI Ha HOBBIE, CJIOKHOCTH.
3HAYUTEIbHBIC HECTaHIapTHBIE
3aTpyJHEHHS MIPH CUTYaInH.
MIPUMEHEHUU HAaBHIKOB
B HOBBIX CUTYaIlUsX.

O0s13aTeILHBIMU  YCJIOBUSIMH TOJATOTOBKH CTYJA€HTa K NPOMEXKYTOYHOI
aTTeCTAIMM SIBJISICTCS BBHIIIOJIHEHHE UM JIA00PATOPHBIX paboOT U gcex npedycmMompeHHbuIX
Gdopm mexkyweco KOHMPONA YCNeBAeMOCMU U NOCeWaeMocmuy Y4eOHblX 3aHAMUU NO
oucyuniuHe «Memannooopabamuisarowuii uHCmMpymeHm (npoexmuposarue,
nPoOU3B00CME0, IKCHIYAMAYUSL.

TeMbl caMOCTOATEJIBHBIX PA0OT MO0 JUCHUIIHHE
«MeTa/L1000padaThIBAIOIINI HHCTPYMEHT (IIPOEKTHPOBaHUE, IPOU3BOACTBO,
IKCIIYyATALMSA)
1. CoBpeMEeHHOE COCTOSIHHE WHCTPYMEHTAILHOTO 00ECIIEUeHUSI OTEYECTBEHHBIX
MAITHHOCTPOUTENbHBIX PEITPHUITHA.
Knaccudukanusa Metaninoo0opadaThIBaIOIEr0 HHCTPYMEHTA.

3. OyHKIMOHAJIbHBIE BO3MOKHOCTH cOBpeMeHHbIX CATIP
METauI000padaThIBAIONIEr0 HHCTPYMEHTA.

4. Metoauyeckoe o0ecredyeHue aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS
MeTaI000pabaThIBAIOIIETO HHCTPYMEHTA.

5. MadopmanroHHoe 1 MaTeMaTHYECKOE 00ECIICYCHHE aBTOMATU3UPOBAHHOTO
IPOCKTUPOBAHUS METAIIIIO00pa0ATHIBAIOIIETO HHCTPYMEHTA.

6. ®opmanuzanusi KOHCTPYKTUBHBIX U TEOMETPUUYECKUX TapaMeTPOB HHCTPYMEHTA
pU aBTOMAaTU3UPOBAHHOM MPOECKTHUPOBAHUH.

7. MeramioobpabaTheIBaroNuii MTHCTPYMEHT KaK OCHOBHOE 3BEHO B MPOIIECCE
W3TOTOBJICHUS AETAJICH.

8. OcHOBHBIC MUPOBBIE MPOU3BOIUTEIHN METANIO00PA0ATHIBAIOIIETO HHCTPYMEHTA.

CoBpeMeHHbBIE aBTOMAaTU3UPOBAHHBIE TEXHOJIOTUH U3TOTOBJICHUS

MeTa1000padaThIBaOIIEr0 HHCTPYMEHTA.

10.Homenknatypa o00py10BaHHsI HHCTPYMEHTAIBLHOTO MPOU3BOICTBA U
npeabsIBiIsieMble K HeMy TpeOOBaHUSI.

NS

©

Bonpocsl 1J151 NOATOTOBKHU K 3a4€Ty MO AUCHUTIUHE
«MeTa/1000padaThIBAIOIINI HHCTPYMEHT (IIPOEKTHPOBaHUE, IPOU3BOJACTBO,
IKCILTYyaTALMSA)

1.OcHOBHBIE TEHACHITMN HHCTPYMEHTAIHHOTO MPOU3BO/ICTBA.
2. Kpurepuun paboTocrocoOHOCTH METAIII000padaTHIBAIOIIETO HHCTPYMEHTA.
3. [lousiTrie 0 CTOMKOCTH METaNIO00Pa0aTHIBAIOIIETO HHCTPYMEHTA.
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4. OCHOBHBIE XapaKTEPUCTUKH JIE3BUNHOTO U a0pa3UBHOTO
MeTauI000pabaTHIBAIOIIETO HHCTPYMEHTA.

5. KOHCTpYKTHBHBIE OCOOEHHOCTH 1IEJIBHOTO, COCTABHOT'O U COOPHOTO
METaJIII000pabaThIBAIOLIETO HHCTPYMEHTA.

6. MertamnooOpabaTeIBalOIMil MHCTPYMEHT aBTOMATU3UPOBAHHOTO POU3BOJICTBA.
7. 3a1auu MPOEKTUPOBAHUS U IPOU3BOJICTBA METAIIIIO00pAaOATHIBAOILIETO
MHCTPYMEHTA.

8. OCHOBHBI€ 3Talbl IPOESKTUPOBAHUS METANI000PA0aTHIBAIOIIETO HHCTPYMEHTA.
9.AAropUTMBI ABTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS METANIO00pa0aThIBAIOIIETO
WHCTPYMEHTA.

10.Kpurepun ontuMHu3aluy KOHCTPYKIIMI MeTamio00padaThIBarOIIEro
MHCTPYMEHTA NP MPOCKTUPOBAHUH.

11. IIpoTsKKM KaK MHOTOJIE3BUMHBIA U BBICOKOTIPOU3BOAUTEIBHBI HUHCTPYMEHT.
12.MopenupoBaHue KOHCTPYKIMI MeTamio00padaThIBAIOIIETO HHCTPYMEHTA B
cucteme SOLIDWORKS nHa npumepe mpoTsKeK.

13.IlporpeccuBHBIE METOJIUKH ONPEEIICHUS PALIMOHAIBHBIX YCIOBUI
AKCIUTyaTallMi METau1000padaThIBAIOIIETO HHCTPYMEHTA.

14.ITpon3BOACTBO CTAaHAAPTHOIO U CHELUAIBLHOTO METAI000padaThIBAIOIIETO
MHCTPYMEHTA.

7. Y4eOHO-MeTOAMYecKOe W HHGpOpPMaNUMOHHOEe o0ecreyeHUe JUCHUIIMHBI
«MeTa/n1000padaTbIBAOIIUMIT MHCTPYMEHT (IIPOCKTHPOBAHHUE, IPOU3BOACTBO,
IKCILIYATALMSA)»

8.
a) OCHOBHasA nnTepaTypa:

1. «Metonuka IPOEKTUPOBAHUS " pacder IPOTSKHOTO
WHCTpYMEHTa».YueOHOoe TMocoOue K JIeKIUsM, KypCOBOMY U JHMIUIOMHOMY
npoexktupoBanuto. Kpyrakosa M.B., Jlykuna C.B. MockBa, MI'TY «MAMW», 146
c., 2009r.

2. Momnorpadus. «ObecrieueHne KOHKYPEHTOCIIOCOOHOCTH METAIIOPEKYIIETO
000pyI0BaHUs MMyTEM YIPABJIEHUSI €r0 KaueCTBOM M CE€OECTOMMOCTBIO Ha 3Tarax
HUOKP» (na npumepe TokapHbix ctaHkoB). Kpyrakoa M.B., Jlykuna C.B.
MockBa, MI'TY «MAMM», 2011r.

3. «IIpoexkTpoBaHME W MPOU3BOACTBO PEKYIIET0 HHCTpyMeHTa». FOmmkoB
M.N., T'opOynos b.H., Konecos H.B. 2004.

4,

0) MomOJSHUTEBHAS IUTEPATYPA:

5. «Mertamnopexyie UHCTpyMeHTB». AnbOoMm. CyBopoB A.A. Mocksa, 2006.
VYyeOHoe nocobue ans Texundeckux BY3oB.

6. Pexxymue UWHCTpyMEHTHI: y4eOHOe TmocoOue [iJisi CTYJACHTOB BY3OB,
0Oy4YaronMxcs Mo HAMpPaBJIEHUAM NOATOTOBKH «KOHCTPYKTOPCKO-TEXHOIOTMYECKOE
oOecrieyeHne MalIMHOCTPOUTENbHBIX MNPOU3BOJACTB». B.A. I'peuniHukoB u 1p.
Crapsiit Ockou, THT, 2010.

7. CnpaBouHHK VHCTPYMEHTAJIBIIMKA. I'.B. boposckui 51 Ip.
Mammnoctpoenue, 2007.
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B) IporpammHoe ooecnieuenne « THTepHeT-pecypCh».

1. http://www.intuit.ru — caiit HWaTepHer yHuBepcuTeTa HH(POPMAITMOHHBIX
TEXHOJIOTUM (BUIEO-KYPCHI IO AUCIUILINHE);

2. http://lwww.knigafund.ru — anexkTpoHHBI# OMOIIMOTeUHbIH calT « KHHTadOoHT»

3. http://www.wikipedia.ru — cBoOOIHAS SHIIUKIIONCIHS;

4. http://www.twirpx.com - calT y4eOHO-METOAMYECKONH H MpodecCHOHATbHOMI
JUTEpaTypbl JUIS AaClHMPAHTOB M IPENoJaBaTelied TEXHMYSCKUX, CCTECTBEHHO-
HAYYHBIX U TYMaHUTApHBIX CIICIIUAILHOCTEH;

5. http://rutracker.org — caiit 6ecriataoro I10 u auTepatypsr,

6. http://www.librus.ru — caiiT ¢ 3eKTpOHHBIM KaTajaoroM OHOIHOTEKH «JIHOPYK»;

7. http://www.sbiblo.com — 6ubaroTeKa yueOHON U HAYYHOM JIUTEPATyPHI.

T) Ipyroe

9. MarepuajibHoe ob0ecriedeHue TUCHUTIINHBI.

Ayautopun u naboparopun kKadeapber «TuOM»: AB2409, AB2411, ABI1104a,
AB2109, TEXHOJIOTUYECKOe  O00Opy/JOBaHWE, CTAHOYHBIE U  KOHTPOJbHBIC
MPUCTIOCOOJICHHSI, PEXYIIUE M BCIOMOTaTENbHbIE HHCTPYMEHTHI, KOMIIBIOTEPHBIE H
MPOCKTOpHAs TEXHWKA, CTECHIbl WM HArJsIHBIC IOCOOMS; KOMIUIEKC IJIs W3MEPCHHUS
BBIXOJTHBIX TTapaMeTPoB (PopMOOOpa3yIONHX Y3II0B.

9. MeToanyeckune peKOMEHIALUH IS CAMOCTOSATEILHOM padoThI CTY/1€HTOB

CamocrosiTenbHas paboTa SBISIETCS OJHUM M3 BHJIOB Yy4eOHbIX 3aHaTHid. [lenb
CaMOCTOATENIbHOM  palOThl — MPaKTUYECKOE YCBOEHUE CTYJEHTAaMU  BOIPOCOB,
paccMaTpUBAEMBIX B IIPOLIECCE U3YUECHUS AUCIUIUIMHBL.  AyAUTOPHAs CAMOCTOSITEIbHAs
paboTa MO JUCHUIUIMHE BBIMNOJHIETCS HAa Y4E€OHBIX 3aHATHSAX MOJ HEMOCPEICTBEHHBIM
PYKOBOJICTBOM NPENOJABATENS M IO €ro 3aJaHui0. BHeaynuTopHas camoCTOSITENbHAs
paboTa BBINOJHSETCS CTYJEHTOM IO 3a/JaHdl0 Tpernojaasarensi, HO ©0e3 ero
HEIOCPEICTBEHHOIO YYACTHSI.

Bo Bpems camocTosTenbHON pabOThl HaA HM3YyYEHHEM MAaTEepPHAIOB JTUCIIUILTAHBI
«MertanmnoobpabaThIBatOIInNA UHCTPYMEHT (TIpoeKkTupoBaHuUE, MIPOU3BOJCTBO,
AKCIUTyaTalus)», CTYJEHTbl JOJKHBI TOJIb30BAThCSl MAaTepHalaMU MPUBEICHHBIMU B
pazziene «Y4eOHO-METOoIUYeCKoe ¢ HUHQPOPMAIMOHHOE OO0ECIeUCHUE UCIUILIMHBD)
JTaHHOM pabodyeil mporpammbl. JIJIsi caMOCTOSATENbHOU pabOThI CTYJAEHTOB HMEKTCS 4
ayautopun AB5104, AB5105, AB5106, AB5107 BMecTUMOCTBIO Ha 18 denoBek Kaxaasi.

10. MeToanuyeckue peKOMeHAALUMHU JIs NIPenoaaBaTeas

I[Ipy  moxarotoBke  AMCHUILIMHBI  «MeTtamiooOpabaThIBalOMUM ~ UHCTPYMEHT
(mpoeKkTUpoBaHUE,  MPOM3BOACTBO,  OJKCIUIyaTalMs)»  MOpenojaBaTeld  JOJDKHBI
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http://www.intuit.ru/
http://www.knigafund.ru/
http://www.wikipedia.ru/
http://www.twirpx.com/
http://rutracker.org/
http://www.librus.ru/
http://www.sbiblo.com/

MOJIb30BAThCS MaTepHalaMH, TPHUBEACHHBIMA B pas3fene «YdeOHO-METOIUYECKOe W
uH(popMaIMoOHHOE o0ecTieueHre JUCIUIUIMHBDY JaHHOU pabodeil mporpaMmal.

J7is ipoBeIeHUs 3aHATUH 110 JUCHIUIIIMHE UCIIONIb3YIOTCS CpeicTBa O0OyUEHUS:
- yueOHUKH, HHPOpPMAIIMOHHBIE pecypchl HTepHeTa;

- y4eOHBIE TOCOOUS K JICKIIHSIM;

-CIIpaBOYHBIC MaTCpUaJIbl 151 HOPMATUBHO-TCXHUYCCKAA JOKYMCHTAIIH:A.
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MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHU S POCCUMICKON
OEJIEPALIN
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIETO
00pazoBaHus
MOCKOBCKHUH MOJTUTEXHUYECKUN YHUBEPCUTET

Hanpagnenue noarotoBku:
15.04.01 «MammHOCTPOECHHUE
OII (mpoduiib MOATOTOBKH)
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Hacnopt ®OC no AucuMIINHE

«MeTanno00padaTbIBAIOIIUIl HHCTPYMEHT (MPOEKTUPOBAHME, IPOU3BOACTBO, IKCILIyaTALUSA)»

Kon xomnereHumu | Dy1eMeHThl KOMIIETEHIIUH (4acTu KoHntponmpyemslie ITepuo Bunst Crioco6b1 CpeactBa
KOMITCTCHIIHH ) MOJYJIH, pa3/aeiibl (TEMbl) | TUYHOCT | KOHTPOJIS KOHTPOJIS KOHTPOJIS
JTUACIUILIAHBI TI0 b
paboueit mporpamme KOHTPOJI
s
1 2 3 4 5 6 7
OrK-2 3HATb. aKTyaJbHbIE 3amaun | Paznensr 1-4 (cm. TEK, CobOecenoBanue. | YCTHO. Bompocsr nis
~CIIOCOGHOCTBIO MaTeMaTHdeckoro,  Qu3myeckoro, | Pab0Uy0 porpammy). A 3auér. Hucemenno | CPC
dbopMynmupoBaTh U KOHCTPYKTOPCKOTO, Bog'pocm K
peHIaTh HETHUIOBBIC | pex o 10rMyecKoro, auery.
3anaqn 3JIEKTPOTEXHHYECKOr0  Xapakrepa
MaTeMaTHIECKOr0, | oy [POEKTHPOBAHUH,
¢usmdeckoro, U3rOTOBJIEHMM W OKCIUTyaTaluu
KOHCTPYKTOPCKOTO, | 1opoif TeXHUKHN'
TEXHOJIOTHYECKOTO,
ANEKTPOTEXHUYECK | YMETh. dbopMynupoBath u CobecenoBanue. | YCTHO. Bomnpocsr mist
3auérT. [Tucemenno | CPC

Or0 Xapakrepa mpu
MPOEKTUPOBAHNUH,
M3TOTOBJICHUH u
AKCIUTyaTaluu
HOBOM TEXHUKH

AHAJIM3UPOBATE HCTUIIOBBIC 3aaa4du
MaTeMaTU4ecKoro,  (U3UYECKOTO,
KOHCTPYKTOPCKOTO, TEXHOJIOTHYECKO
ro, ANMEKTPOTEXHUICCKOTO
XapakTepa TpU MPOEKTUPOBAHHU,
U3TOTOBJICHHM W  OKCIUTyaTalluu

HOBOM TE€XHHKHU;

Bomnpocsl k
3a4€ry.
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BIaeTh: 3(PPEKTUBHBIMU CobOecenoBanue. | YCTHO. Bomnpocsr mist
METOJIAMU PELIECHUS HETUIIOBBIX 3auér. ITucemenno | CPC
3aj1a4 MaTEMATHIECKOTO, Borpocs k
(U3HUIECKOT0, KOHCTPYKTOPCKOTO, 3aqcety .
TEXHOJIOTHYECKOTO,
AIEKTPOTEXHUYECKOTO XapaKTepa
MIPU IPOEKTHUPOBAHUH,
W3TOTOBJICHUH U SKCIUTyaTalluu
HOBOM TEXHUKH.
IIK-3 - 3HaTh: METOJbI IPOCKTUpOBaHMs, | Pasmensr 1-4 (cm. TEK, ColOecenoBanue. | YCTHO. Bompocsr nis
CTIIOCOOHOCTBIO K BH/IbI u XapaKTePUCTHKH | paboUuyo IporpaMmmy) ITA 3auér. [Mucemenno | CPC
BEIOODY, CTAHJIAPTHOTO M HECTaHJAapTHOTO Bomnpocsl k
MIPOCKTUPOBAHUIO U | HHCTPYMEHTA i THIIOBBIC 3auéry.
JKCILTyaTaluu TEXHOJIOTHYCCKHUE MPOILIECCHI;
CTaHAAPTHOTO U 000pyI0BaHUE IJIsi U3TOTOBJICHUS U
HECTaHJapTHOTO JKCIUTyaTallid UHCTPYMEHTA;
WHCTPYMEHTA, a
Takxe pa3padoTke YMETE : aHaJIN3UpPOBAThH CobOecenoBanue. | YCTHO. Bomnpocs! quist
TEXHOJIOTHYECKUX HCIIOJIB3yEMBIE METOIbI 3auér. ITucemenno | CPC

MIPOLIECCOB €r0
HU3TrOoTOBJICHHUA C
UCTIOJIb30BaHUEM
COBPEMEHHOTO
BBICOKOTIPOU3BOTUT
SIILHOTO U
BBICOKOTOYHOTO
METaJTIOPEXKYIIETO

MIPOEKTUPOBAHUSl CTAHIAPTHOTO U
HECTaHJAPTHOTO WHCTPYMEHTA,
- pa3pabaThiBaTh TEXHOJOTHYECKHE
MPOLECCHI c MpUMEHEHUEM
BBICOKOAaBTOMAaTU3UPOBAHHOI'O u
BBICOKOTOYHOTO 000PYIOBaHUS IS
W3TOTOBJIEHUSI U JKCIUTyaTaluu
WHCTPYMEHTA,

Bomnpocsl k
3a4€Ty.
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obopynoBaHus

BJIAJICTh: HaBBIKAMH MPUMEHEHUS
POTPECCUBHBIX METOJIOB
NPOCKTHPOBAHUS CTAHIAPTHOTO U
HECTaHAaPTHOTO HHCTPYMCEHTA U
€r0 M3TOTOBJICHUS C IIOMOIIIBIO
pa3pabOTaHHBIX TEXHOJOTUYECKUX
MPOIIECCOB C UCTIOIH30BAHUEM
BBICOK03()(heKTHBHOTO
METaJUIOPEXKYIIETO 000PYI0BAHUS

CobecenoBaHue.
3auér.

YcTHO.
ITuceMeHHO

Bomnpocs qist
CPC
Bomnpocsl k
3a4€Ty.
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MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHMS POCCUMCKOM ®EJEPALINNA
denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEXKIEHUE BBICILIEr0 00pa3oBaHUs
MOCKOBCKUI NIOJINTEXHUYECKUN YHUBEPCUTET

Hanpasnenue noarotroBku:
15.04.01 « MammHOoCTpOCHUE)»
OII (mpodunb NOATOTOBKM):
«Texnonorus 1 000pyI0BaHNE MEXaHUYECKON U (PU3UKO-TEXHUUECKOU 00pabOTKI

Kadeapa “TexHo0rMH M 000PVIOBAHNE MAINMHOCTPOCHUS

Bomnpocsl k 3auéry
1o nucuuIuinHe «MeTammoo0padbaTbiBalOIINM HUHCTPYMEHT (IIPOSKTUPOBAHHUE,
IIPOU3BOJICTBO, IKCILITYyaTaIIHs] )»

1.Ha3nauenmue: HCIIOJIB3YIOTCS JIs1 TPOBCACHU A HpOMeHCYTOQHOﬁ aTTcCTaluu 110 AUCLHHUIIIINHE
«MeTannooOpadbaThIBaOMIMI HHCTPYMEHT (IIPOEKTUPOBAHUE, IPOU3BOJICTBO,

AKCILTyaTaIus )»
2.Cnocod KOHTPOJIsi: YCTHBIE OTBEThI HA OCHOBE MUCHbMEHHO MOJITOTOBJIEHHBIX B X0J1€ 3aUeTa
TE3HCOB.
3.CTyzieHT JoIycKaeTcsl K IPOMEXKYTOYHON aTTeCTalluy MO AUCHUILINHE (3a4€Ty) IIPU YCIOBUU:
YAOBJIETBOPUTEbHAS TOCENAEMOCTD JICKIUIM U CEMUHAPCKUX 3AHSATUI.
4.Bonpocsl k 3auéty (OIIK-2, IK-3):
1.OcHOBHBIE TEHAECHLIUN UHCTPYMEHTAIBLHOTO IPOU3BOJICTBA.
2. Kpurepun paboTocrocoOHOCTH MEeTaI000pabaThIBaIOLIET0 HHCTPYMEHTA.
3. IlonsiTHE O CTOMKOCTH METAJITI000padaTHIBAOIIEr0 HHCTPYMEHTA.
4. OCHOBHBIE XapaKTEPUCTUKH JIE3BUIHOTO U aOpa3uBHOTO
MeTallI000pabaThIBAIOIEr0 HHCTPYMEHTA.
5. KoHCTpyKTHBHBIE OCOOEHHOCTH 1IEIbHOTO, COCTABHOTO U COOPHOTO
METauI000padaTHIBAIOIIETO0 HHCTPYMEHTA.
6. MetannooOpabaTbIBaOIIMA MHCTPYMEHT aBTOMATU3HMPOBAHHOTO MTPOU3BOJICTBA.
7. 3ajauM IPOEKTUPOBAHUS U ITPOU3BOJICTBA METAJII000pabaTHIBAIOIIETO UHCTPYMEHTA.
8. OCHOBHBIE 3Talbl MPOEKTUPOBAHUS METAITI000pa0aTHIBAIOIIETO0 HHCTPYMEHTA.
9.AAropuUTMBI ABTOMaTU3UPOBAHHOI'O IPOEKTUPOBAHUS METAIITI0O00pa0aThIBAOIETO
UHCTPYMEHTA.
10.Kputepun ontuMuzannn KOHCTPYKIIUN MeTa1000padbaThIBaOIIero HHCTPYMEHTA
IpU IPOEKTUPOBAHUH.
11. ITpOTs’KKM KaK MHOTOJIE3BUMHBINA U BBICOKOTIPOM3BOIUTEIBHBIA HHCTPYMEHT.
12.MonenupoBaHue KOHCTPYKIMH MeTaI000padaThIBarOIero HHCTPYMEHTA B CUCTEME
SOLIDWORKS Ha npumepe mpoTsiKeK.
13.IIporpeccuBHbIE METOIMKHU OIPECIICHUS pAllMOHAIBHBIX YCIOBUNA IKCIUTyaTallH
MeTaJIJI000pabaThIBAIOIIEr0 HHCTPYMEHTA.
14.1Tpon3BOACTBO CTAaHAAPTHOTO U CHENUATBHOTO METAIIO00Pa0aThIBAIOIIET O
UHCTPYMEHTA.

5.KpuTtepuu olleHKH YCTHOIO OTBETA CTY/AeHTAa:
- YpOBEHb YCBOEHUS MaTepuaa, IpeIyCMOTPEHHOTO MPOTrpaMMOi;
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- YMEHHE BBIOJIHATH 33JJaHUs, IPEAYCMOTPEHHBIE TPOrPaMMON;

- YPOBEHb 3HAaKOMCTBA C JIMTEPATYPO 110 AUCLUILINHE;

- YPOBEHb PACKPBITHS IPUUYNHHO-CIIECTBEHHBIX CBS3EH;

- YMEHHE HU3J1araTb U3y4EHHBIH MaTepua,

- YPOBEHb CaMOCTOSITENIbHOCTH B (POPMYITHPOBKE BHIBOJIOB.

6.1Ikasna olleHUBAHUS OTBETOB:

OueHka «32a4TeH0» BbICTABJISACTCSH, €CJIN !

BoinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHUS NOATOTOBKH CTY€HTA K IPOMEKYTOYHOM
aTTecTalMu, npedycmMompennvie npocpammou oucyuniunsl. CTyIEHT IeMOHCTPUPYET
COOTBETCTBHUE 3HAHUHN, YMEHUH, HABBIKOB ITPUBEICHHBIM B TAOJIMIIAX IMOKa3aTeNel, onepupyer

HpI/IO6peTeHHBIMI/I S3HaHUAMHU, YMCHUAMHU, HABBIKAMU, IIPUMEHACT UX B CUTyallHUsIX MMOBBIIICHHOMN

CJIOKHOCTH. HpI/I 9TOM MOT'YT OBITH JOIMyHICHbI HC3HAYUTCIILHBIC OIJ_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUS I[P aHAIUTUYCCKUX OIICpaluiax, IEPEeHOCE 3HAHWUH U YMeHPII;'I Ha HOBBIC,
HCCTAHJAPTHBIC CUTYyalluH.

OneHka «He 3a9TEHO» BbICTABJIACTCH, €CJIM:

He BrImosiHEHBI 00s13aTeIbHBIE yciaoBus NOATOTOBKH CTYJIC€HTA K IIpOME)KyTO‘lHOfI

aTTecTalMu, npedyCMOmpeHHble NPOSPAMMOU OUCYUNTIUHDBL, WIIA CTYJEHT IEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBE/ICHHBIM B Ta0JIMLIAaX MMOKa3aTesei,
JIOITYCKaOTCS 3HAYUTENIbHbIE OIIMOKH, IPOSBIISAETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB 110
psAny nokasaresnel, CTYJ€HT UCTIBIThIBAET 3HAUUTEIbHBIE 3aTPYJHEHUS IPU ONIEPUPOBAHUU
3HaHUSIMM U YMEHUSMHU [IPU UX IIEPEHOCE HAa HOBBIE CUTYAIUH.

Cocrasutens: Kpyrakosa M.B.. , K.T.H., TOLIEHT

« » 2020r.
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