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AHHOTaHI/IH K IUCOUIIJIMHEC

Ha3zeanue oucuyuniunwl

M HHOBaIMOHHBIE TEXHOJIOTHH

Hanpaenenue noozomosexku
(cneyuanvHoCHb)

15.03.05 KoHCTPYKTOPCKO-TEXHOJI0THYECKOE
olecrneyeHue MAIIHHOCTPOUTEIHHBIX MPOU3BOJACTB

Hanpaenennocmo
(npoghunv/npozpamma/cneyuanuzayu

)

TexHosorun uu(poBoro NPOEKTUPOBAHMUS U
NPOM3BOJCTBA B MAIIMHOCTPOCHUH

Mecmo oucuyunnunui

Yacte, hopMupyemMasi ydacTHUKAMHU
o0Opa3oBaTeNnbHbIX OTHOIICHUH, bioka 1.
JlucuuminHel (MOJTyJIN) IO BEIOOPY

Tpyooemxocmp (3.e. / uacot)
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Llenv uzyuenusa oucyuniunol

CdhopmupoBaTh y CTyI€HTOB 3HAHHS 00
MHHOBAI[MOHHBIX METOJaX U CPeJICTBaX
OCYILIECTBIIEHUS IPOU3BOACTBEHHBIX ITPOLIECCOB
MAaIIMHOCTPOUTEIbHBIX IPOU3BOJICTB,
3aKOHOMEPHOCTSIX MOCTPOEHHSI MHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX MTPOLIECCOB

Komnemenyuu, popmupyemoie ¢
pe3yibmame 0C60eHUA OUCUUNIUHBL

[TK-3. CiocoOeH BbIOMpATh 3arOTOBKH IS
MIPOM3BOJICTBA JIeTale MaTMHOCTPOCHUS CpeHEN
CJIO)KHOCTH

[TIK-4. CnocobeH pa3pabaThiBaTh TEXHOJIOTHYECKHE
MIPOIIECCH U3TOTOBJICHHUS I€TaJICH MAITMHOCTPOEHUS
CpeIHEH CIOKHOCTH

Cooeporcanue oucyuniunl
(ocHogHble pazoenvl u memul)

TeXHUKO-IKOHOMUYECKUE TPETOCHUIKI
WHHOBAIIMOHHBIX TPOU3BOJICTBEHHBIX MPOILIECCOB.
NHHOBaIIMOHHBIE TEXHOJOTUU B 3aTOTOBUTEILHOM
MIPOU3BOJICTBE. IHHOBAIIMOHHBIE TEXHOJIOTUU
dbopmooOpazoBanwms. UHHOBAIIMOHHBIC TEXHOJIOTHUH B
CTaHKOCTPOEeHUU VIHHOBAIIMOHHBIE TEXHOJIOTHH B
WHCTPYMEHTAJIIBHOM MPOU3BO/ICTBE. IHHOBaIIMOHHEIE
TEXHOJIOTUU B MEXaHOCOOPOYHOM MPOU3BOCTBE.
NHHOBaMOHHBIE TEXHOJOTUHU B TEXHUYECKOMN
JMArHOCTHKE, KOHTPOJIE U UCIIBITAHUSX.
NHHOBalIMOHHBIE TEXHOJIOTUHA aBTOMATU3AIINHT
TEXHOJIOTUYECKHX MporeccoB. IHHOBAIIMOHHBIE
uHpopmannonnbie TexHosoruu. CALS -texHosoruu.

Dopma npomesrncymouHoil
ammecmayuu

OK3aMeH




1. Iesn 1 32724 TUCIUILTHHDBI

Heab quctumummabl — ¢HOPMHUPOBATH Y CTYJACHTOB 3HAHUS 00 WHHOBAIMOHHBIX
METOaX W CPEACTBaX  OCYIIECTBICHUA  IPOM3BOJCTBEHHBIX  MPOIECCOB

MAIIMHOCTPOUTCIIbHBIX ITPOU3BOACTB, 3aKOHOMCPHOCTAX IMOCTPOCHHUA MHHOBAIITMOHHBIX
TCXHOJOTHYCCKHUX IIPOTCCCOB.

3az(atm AUCHUIIJIMHBI

- copMUPOBATH y CTYJEHTOB 3HAHUSI MHHOBAIIMOHHBIX METOJIOB peallu3aluu
IIPOM3BOJCTBEHHBIX IIPOLECCOB, HAaBBIKM BbHIOOpAa ONTUMAJIBHBIX pEIIEHUN U
palMOHAIBHBIX CPEJICTB MTPOU3BOCTBA.

2. IInanupyembie pe3yabTaThbl 00yYeHUS
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBL y CTYACHTA JI0JKHBI OBITh CHOPMUPOBAHBIL:

3HaHl/Iﬂ, npnoﬁpeTaeMble B X01€¢ OCBOCHUA NTUCIHIUIIJIMHBI
Ne ri/mt 3Hanua

1 HepCHeKTI/IBH HHHOBAIIMOHHbIX MAIlIMHOCTPOUTCIIbHBIX ITPOU3BOACTB

2 BaKOHOMepHOCTI/I MNOCTPOCHUS NHHOBAIMOHHBIX IPOU3BOJACTBCHHLIX ITPOIICCCOB

3 MeT0/10JI0THsI CHCTEMHOT'O PEIICHUS 3a]1a4 HHHOBAIIMOHHOT'O IPOM3BOJICTBA
4 MeTo/1bI ¥ CPeICTBA MHHOBAIIMOHHBIX TEXHOJOTHH, 00JIACTH WX UCTIOJIB30BaAHUS
YMCHHSI, npnoﬁpeTaeMue B X01€ OCBOCHUA JUCHUIIJIMHBI
Ne /1 YmMmenus
1 O0OCHOBBIBaTh TPEOOBAaHUS K TEXHOJOTHYECKHM IPOIEccaM, K TEXHOJOTHYHOCTH H

PKOHOMHUYHOCTH KOHCTPYKIIUU W3AENul, K pa3pabaTeiBaeMOMy OOOPYIOBaHHUIO H
OCHACTKE, K CPEJICTBAM MOCTPOEHUS MHHOBAIIMOHHBIX MMPON3BOJICTBEHHBIX MPOIECCOB

) Pemate mnpuHIMIUATIBHBIE BOMPOCH], CBSA3aHHBIE C HHCTPYMEHTOOOECIICUCHUEM,
IJIAHUPOBAHMEM M OINEPaTUBHBIM  YIPABICHUEM  XOJOM  HWHHOBAIIMOHHOTO
MIPOU3BOJCTBEHHOTO MTPOLiecca MPHU 3aJaHHBIX HCXOIHBIX JAHHBIX

HaBLIKl/I, ﬂpnoﬁpeTaeMue B X01€¢ OCBOCHUA JUCHUIIJINHDBI
Ne ri/mt HaBbiknu

1 Pa3paboTky MHHOBAIIMOHHOTO IPOM3BOJICTBEHHOIO IpOIlEcca M3OTOBJICHUS H3JIEIHH
MAIIMHOCTPOSHUSI TPU MPOCKTHPOBAHMH HOBBIX M PEKOHCTPYKIUHU ACHCTBYIOLIUX

MMpOonu3BOACTB, B T. 4. BI>I60pa MCTOOOB MU CPCACTB IMIMOCTPOCHHA HWHHOBALIMOHHBIX]
IMIPOU3BOJCTBCHHLIX ITPOLICCCOB.




KOMHeTeHHl/IH, npnoﬁpeTaeMue B X0€ 0CBOCHMA TUCIUIIIINHBI

KoMmnerenuun

HNupukaropbl

3HaHua

Ymenns

HaBbixkn

[1K-3.
BBHIOMPATh
3arOTOBKH
MPOU3BOJICTBA
neraneu
MaIIMHOCTPOCHHUSI
cpeaHen
CIIO’)KHOCTH

Crioco0ed[[IK-3.1 mocnenoBaTensHOCTE U IpaBuia BeIOOpa

3arOTOBOK JleTalel MallIMHOCTPOEHUsI CpEIHEN

IS CJIO’KHOCTH, TCXHOJIOTHYCCKUC CBOMCTBA

KOHCTPYKLMOHHBIX MaTepPHANIOB AeTajel
MaIIMHOCTPOCHUS CPeTHEN CII0KHOCTH;
TCXHUYECCKUC Tpe60BaHI/I$I, MPECABABIIACMBIC K CBIPBIO
1 MaTepuasiaM AeTaned MallMHOCTPOCHUS CpEeaHEN
CJIO’KHOCTH; XapaKTePUCTUKHU BUIOB 3arOTOBOK,
METOIOB HOJIy4EHHMs, CTIOCOOOB U3TOTOBIICHUS
neTaneil MalMHOCTPOEHUS CPENHEN CIIOKHOCTH;
TEXHOJIOTHYECKHE BO3MOXKHOCTH 3arOTOBUTEIBHBIX
IMPOU3BOACTB OpraHru3alun
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[TK-3.2 ycTaHaBnHMBaTh IO MapKe MaTepuaia
TEXHOJIOTMUYECKUE CBOHCTBA MAaTepPUaIIOB JeTaseit
MAIIMHOCTPOEHHS CPeIHEN CII0XKHOCTH; BBISBIIATH
KOHCTPYKLMOHHbIE OCOOEHHOCTH JeTaleH
IMAaIIMHOCTPOCHUA Cpe}lHeﬁ CJI0XXHOCTH, BIIMAOIINEC
Ha BBIOOp CTIOCO0A TIOTYYEHUS 3aTOTOBKI;, BEIOUPAThH
METOJ TTOJYYIEHHS ¥ CLIOCOO M3rOTOBIEHHS
3arOTOBOK JIeTaJIel MaIIMHOCTPOCHUSI CPeHEH
CIIOKHOCTH;, BEIOMPATh KOHCTPYKIIWIO 3aTOTOBOK U
yCTaHABJIMBAaTh OCHOBHBIE TPEOOBaHUS K
[IPOEKTUPYEMBIM 3arOTOBKaM JeTanei
MAITUHOCTPOCHHS CpeTHEN CJI0KHOCTH; OLICHUBATH
TEXHUYECKUE 3aaHHs Ha IPOSKTUPOBAHUE
3aroTOBOK, IIOJrOTOBJICHHBIE CIIEUATNCTaMH OoJiee
HU3KOW KBaJM(UKAIIU

[1K-3.3 ompenenenue TEXHOIOTUIECKUX CBOWCTB
Marepurala, KOHCTPYKIMOHHBIX OCOOEHHOCTEH U
THUIIa IPOU3BOACTBA A€Tajlel MAIIMHOCTPOCHUS
CpenHel CI0KHOCTH; BBIOOP TEXHOIOTHUECKUX
METOIOB MOJIy4€HHUS, CIIOCOO0B U3TOTOBICHUS
JIeTaJIei MAIIMHOCTPOEHMSI CPETHEN CII0KHOCTH,
IPOEKTUPOBAHUE 3aTOTOBOK U pa3paboTKa
TEXHUYECKUX 3a1aHUI HA IPOEKTUPOBAHHE
3aroTOBOK JI€TaJIell MAlIMHOCTPOCHUS CpeAHEN
CJIOKHOCTH

I1K-4.
Criocoben
pa3pabaTbiBaTh
TEXHOJOIMYECK
1e TPOIIECCHI
M3TOTOBJIEHHS
JieTajaeu
MAaIIMHOCTPOCH
Usl CpelIHEN
CII0’KHOCTH

[MK-4.1 TexHIUecKre TPEOOBAHMUS, TIPEIBSIBISEMBIE K
neTassiM MallMHOCTPOCHHS CPETHEH CII0KHOCTH;
METOJIBI, CPEACTBA U CLOCOOBI KOHTPOJIS
TEXHUYIECKUX TPeOOBaHMUIL, PEIbIBIIEMBIX K
neTasiM MallMHOCTPOCHHS CPETHEH CII0KHOCTH;
MTPUHITUITEI BEIOOpA TEXHOJIOTHYECKHX 0a3 M CXeM
0a31pOBaHMs 3aTOTOBOK; THUIIOBBIE TEXHOJIOINYECKHUE
MPOLIECCHI U3rOTOBIICHUS, METOJUKH
MPOEKTUPOBAHMS TEXHOJIOTUIECKHX MPOLIECCOB U
TEXHOJIOIMYECKUX ONepanuil aetaneit
MAaIIMHOCTPOEHHUS CPeIHEH CII0AKHOCTH; OCHOBHOE
TEXHOJIOTMYECKOe 000pyJOBaHNUE, UCIIONB3yEMOE B
TEXHOJIOTHYECKUX MPOLIeccax U3rOTOBJICHUS ieTaneit
MAIIMHOCTPOEHHS CpeTHEN CII0XKHOCTH, U IPUHIIUIIBI
ero paboThI; TEXHOJIOTUUYECKHE (PaKTOPHI, BIUSIOIINC
Ha TOYHOCTH 00pabOTKHU MOBEPXHOCTEH AeTanet
MAIIMHOCTPOEHHS; IPUHLMIIBI BBIOOpa
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TEXHOJIOTHYECKOTO 000pYJOBAHUS 1
TEXHOJIOTHYECKON OCHACTKH; TUTIOBBIE
TEXHOJIOTHYECKHE PEKUMBI TEXHOIOTHIECKAX
ONEPALMIA U3rOTOBJICHUS IETANEN MAIIMHOCTPOEHUS
CpeaHel CI0KHOCTH, METOJMKH pacyeTra
TEXHOJIOTHYECKUX PEKUMOB TEXHOIOTHIECKUX
orepanuii ¥ HOpM BpEMEHU U3rOTOBJICHUS AeTajeil
MaIIMHOCTPOCHUS CPeTHE CI0KHOCTH; HOPMATHBBI
pacxoza ChIpbs, MaTEpUAIIOB, TOIUINBA, YHEPTUH Ha
BBITIOJIHEHUE TEXHOJIOTUIECKUX ONEpaIii
M3TOTOBJICHMS JIETAJIEN MAIIMHOCTPOEHUS CPEIHEN
CJIO’KHOCTH; METOAMKA pacdyeTa SKOHOMHYECKON

A (HEKTUBHOCTH TEXHOIOTUIECKUX TPOIIECCOB;
HOPMaTHBHO-TEXHUYECKHE U PYKOBOSAIINE
MOKYMEHTBI TI0 OOPMIICHHIO TEXHOJIOTUIECKON
MOKyMEHTaIN

[MK-4.2 onpenenuTs THI MPOU3BOACTBA HA OCHOBE
AHAJIM3a IPOrPaMMBbI BEIITYCKa JEeTaNICH
MAIIMHOCTPOEHHSI CpPeIHEN CII0KHOCTH; BBISBIISTH
OCHOBHBIE TEXHOJIOTMYECKHE 3a/1a4H, pelaeMble 1o
Ppa3paboTKe TEXHOJIOTMUECKUX MPOLIECCOB
M3rOTOBJICHUSA AETale MAIIMHOCTPOCHUS CPEIHEN
CIIOKHOCTH;, BEIOMPATH CXEMBI KOHTPOJIS 1
OTIpEIENIATH BOZMOYXKHOCTH CPEACTB KOHTPOJIS
TEXHUIECKUX TPeOOBaHUIL, PEIbIBIIEMBIX K
neTansiM MallMHOCTPOSHUS CPeIHEN CII0KHOCTH;
BBEIOMpATh cXeMbl 0A3UPOBAHUS M 3aKPEILICHNS,
[PACCUUTHIBATh CHJIBI 3aKPEIJICHHUS] 3aTOTOBOK
neTaneil MalMHOCTPOEHUSI CPEIHEN CIIOKHOCTH;
pa3pabaThIBaTh MapIIPyThl 00Pa0OTKH OTACIBHBIX
[TOBEPXHOCTEM, MapIIPYTHBIE TEXHOJIOTUYECKUE
[POLIECCHI, ONIEPALIUOHHBIE TEXHOJIOTHUECKHE
[POLIECCHI 3aT0TOBOK J€TANICH MAallTMHOCTPOSHHUS
CpeaHel CI0KHOCTH; PaCCUUTHIBATH MOIPEITHOCTH
00PaOOTKY MIPH BHIITOTHEHUH OTIepaIiii
M3rOTOBJICHUA AETalel MAIIMHOCTPOCHUS CPEIHEN
CII0’KHOCTH; PACCUUTBIBATE IIPUITYCKHU U
MPOMEKYTOUHBIE pa3Mepbl Ha 00pabOTKyY
[MOBEPXHOCTEH JeTallell MAIIMHOCTPOSHUS CpeIHEN
CJIO’KHOCTH;, OTIPENIENATh BOZMOKHOCTH
TEXHOJIOTHYECKOT0 000py10BaHHS,
TEXHOJIOTHYECKOH OCHACTKH, PACCUUTHIBATH
TEXHOJIOTHYECKHE PEKUMBI TEXHOJIOTHIECKUX
ONEPALMA 1 HOPMUPOBATh TEXHOJIOTHUECKUE
OIrcpanry U3roTOBJICHUA Z[eTaJIeﬁ MAaIIMHOCTPOCHUSA
CpenHel CI0KHOCTH; PaCCUUTHIBATh HOPMBI pacxona
CBIPBSI, Oy (aOpUKATOB, MATEPUAIIOB,
MHCTPYMEHTOB, TEXHOJIOIMYECKOT 0 TOTIJINBA,
SHEPTHH B TEXHOJIOTHYECKHX OIepanusixX
M3rOTOBJICHUSA AETale MAIIMHOCTPOCHUS CPEIHEN
CJIO’KHOCTH;, PACCUUTHIBATH SKOHOMHYECKYIO

B GEKTUBHOCTE TPOSKTUPYEMBIX TEXHOJIOIHIECKUX
[IPOLIECCOB N3rOTOBJICHUS JeTalIei MaIIMHOCTPOCHHUS
CpenHeli COKHOCTH; O(OPMIISITH TEXHOIOTUUECKYIO
MOKyMEHTAIINIO Ha pa3paboTaHHbIC
TEXHOJIOTHYECKUE MPOLIECCHI M3TOTOBJICHUS AeTalel
MAIIMHOCTPOEHHS CpetHEeN CI0KHOCTH




[IK-4.3 onpeneneHue TUna Nponu3BOACTBA AeTanen
MAIIMHOCTPOEHHS CpeTHEN CI0KHOCTH; aHAIN3
TEXHUYECKUX TPeOOBAaHNH, IPEIbSIBISIEMBIX K 1
JeTasiM MalllMHOCTPOEHUSI CPEHEN CIIOKHOCTH;
BBIOOpP CXEM KOHTPOJISA M CPEICTB KOHTPOJIS
TEXHUYECKUX TPEOOBAHUH, TIPEIBSIBISIEMBIX K
JeTaJIsIM MalIMHOCTPOEHHS CPEeIHEN CII0KHOCTH;
BEIOOp CXeMbI 0a3MpOBaHUS U 3aKPETUICHUS,
YCTaHOBJICHHE TPEOYEMBIX CHJI 3aKPETIICHHS
3aroTOBOK JUTS JeTallell MallIMHOCTPOEHHUS CpeiHeH
CIIOKHOCTH;, Pa3pabOTKa TEXHOIOTHIECKUX
MAapUIPYTOB U TEXHOJIOTMUECKUX ONEpalii
W3rOTOBJICHUSA ACTale MAIIMHOCTPOCHUS CPEIHEN
CIIO’)KHOCTH;, PacdeT TOYHOCTH 00pabOTKH MpH
MIPOEKTUPOBAHUH OTIEPALIMIA U3TOTOBICHHS IS
JETANICH MAIIMHOCTPOEHUSI CPETHEN CIIOKHOCTH;
BBIOOP TEXHOJIOTHUECKOT0 000pYI0BaHNS,
CTaHAAPTHBIX UHCTPYMCHTOB U CTaHAAPTHBIX
MIPHUCTIOCOOIEHUH, HEOOXOAMMOTO IS peaTu3aIiy
pa3pabOTaHHBIX TEXHOJOTMYECKUX IIPOLIECCOB
W3TOTOBJICHUS IS JeTaJICH MaIMHOCTPOCHHUS
CpeHel CI0KHOCTH; YCTAaHOBJIEHUE 3HAUCHUH
IIPUITYCKOB U IIPOMEXYTOYHBIX pa3MEPOB,
obecrieurBaeMbIX MPH 00pabOTKe MOBEPXHOCTEH
JeTajieil MAIIMHOCTPOEHUSI CPEeIHEHN CIIOKHOCTH;
YCTaHOBJICHHUE TEXHOJIOTHYECKUX PEKUMOB U HOPM
BPEMEHHU HA TEXHOJIOTMYECKHE ONEpaLn
H3TOTOBJICHUS JIETANIEN MAIlIMHOCTPOEHUS CPEIHEN
CJIO’KHOCTH; OTIpeielIeHue IKOHOMUYIECKOM

3G PEKTUBHOCTH POCKTUPYEMBIX
TEXHOJIOTMYECKHUX IPOLIECCOB U3TOTOBICHHS
JeTajieil MAIIMHOCTPOEHUSI CPEeTHEN CIIOKHOCTH;
o(hopmIIeHHE TEXHOJIOTMIECKON TOKYMEHTALIH Ha
TEXHOJIOTMYECKHUEC MPOLICCCHI U3TrOTOBJICHUSA
JEeTaJIei MAIIMHOCTPOEHUSI CPETHEN CII0KHOCTHU

3. Mecto nucuuiuinHbl B cTpykType OOII

JlucruninHa  SBIETCs  MUCIMIDIMHOM 10 BBIOOpY, OTHOcuTca K Yactw,
dbopmupyemMoit yuacTHUKaMH 00pa3oBaTeIbHbIX OTHOMIeHUN. biiok 1 «/lucuuminHbl
(MOTyIN ).

JucruminHa u3yyaercs Ha 4 Kypce B 8 ceMecTpe.

N3yuenne AUCHUIUIMHBI Oa3upyeTcsi Ha 3HAHUSAX, YMEHHUSIX W HaBBIKAaX,
MOJIYYEHHBIX TPU OCBOCHUHU JUCIHMIUIUH (MOMIYJEH): METOJbl KOMITbIOTEPHOTO
KOHCTPYHPOBAHUS;, ACTAIA MAIIMH U MEXaTPOHHBIX MOJYJICH, MaTeprUaIoBeACHHE,
OCHOBBl ~ TE€XHOJIOTMM  MAIIMHOCTPOCHMS, TEXHOJOTHUA  KOHCTPYKIIMOHHBIX
MaTepHaOB, pE3aHHe MaTEPHAIOB, PEXKYIIUH WHCTPYMEHT, HOPMHUPOBAHHE
TOYHOCTHU

[lepedens mocnenyOUUX JUCIUIUINH (MOIYIIEH), 111 KOTOPBIX HEOOXOIUMBbI
3HAHWUS, YMEHHMS W HaBbIKHM, (opMUpyeMble ITaHHOM Y4yeOHOM IUCIMILTMHOMN
(Momynem): aBTOMAaTH3alMsl MPOU3BOACTBEHHBIX IMPOIECCOB,  BBIIIOJIHEHHE
BBIITYCKHOM KBaJIM(PUKAIIMOHHOM paboThI OakanaBpa.



4. CTpyKTypa H cofep:KaHHue TUCHHUILINHBI

4.1 CrpyKrypa IUCUMILUIUHBbI
Paznen o Pacnpenenenue TpynoemMkocTu
JUCLUIUIMHBIL. = paszzena (B 4acax) o Bujgam yueOHoi
No dopma g q:)( &)ﬁ; paboThI Copnepxanue }
/o | TPOMEXKYTOUH =9 2 KOHTAaKTHAs CaMOCTOSITEJIbHOM
oif aTTecTanK g o & cpC paboTsI
(no A nek | mp | mab | KYA
cemecmpam)

1 2 3 4 5 6 7 8 10 11
TexHuko- 12 8 | 2 10 M3yueHune
HPKOHOMHYECKHE TEOPETHIECKOTO
MPEANOCHUIKN MaTepuaa

1 [MHHOBAIMOHHBIX
MPOU3BOJACTBECHHBIX
MPOLIECCOB.

HHOBaIMOHHBIE 12 3 ) 10
TEXHOJIOTHH B M3yueHune
3arOTOBHUTEIILHOM TEOPETHICCKOTO
MPOU3BO/ICTBE. MaTtepuaa

2
M HHOBaIMOHHBIE 11 8 11 N3ygenne
MaTepuabl B TEOPETHICCKOTO
MPOMBIIIIIEHHOCTH. MaTtepuaa

3 [MHHOBamMOHHEIC
TCXHOJIOI'NH1
(hopMooOpazoBaHusl.

M HHOBaIMOHHBIE 12 8 2 10 N3y4yenne
TEXHOJIOTHH B TEOPETHICCKOTO
CTaHKOCTPOCHUH MaTepuraa

4
MuHOBalMOHHBIE 12 8 2 10 M3yuenue
TEXHOJIOTHH B TEOPETHIECKOTO
MHCTPYMEHTAJILHOM Marepuana,
MPOU3BOJICTBE. MOATOTOBKA K

MPAaKTHYECKOMY
BaHATHIO




6 |MIlHHOBalMOHHEIE 10 M3yuenue
WH(OPMAITIOHHBIC 10 TEOPETHIECKOTO
TEXHOJIOTHH. MaTepuana
CALS -

TEXHOJIOTHH.

7 |HHOBaIMOHHEIE 11 N3y4yenne
TEXHOJIOTHH 11 TEOPETUIECKOTO
ABTOMATHU3UPOBaH MaTepuaa
HOTO
MMPOM3BOCTBA.

[IpombILIUIEHHBIE

000THI

8 |/HHOBaIMOHHBIC 10 N3y4uenne
crocoObl 10 TEOPETUIECKOTO
HaHECEHHS MaTepuaa
[IOKPBITUNA

9 |MHHOBaIlMOHHEIE 10 Nzyuenune
TEXHOJIOTHH B 12 TEOPETHIECKOTO
MEXaHOCOOPOUHO Marepuana,

M TIPOM3BOJICTBE. TTOATOTOBKA K
MIPaKTHIECKOMY
3aHATHIO

10 [lHHOBaAIMOHHBIC 10 M3yuenue
TEXHOJIOTHH B 10 TEOPETHIECKOTO
TEXHUYECKOMI MaTepuaia
ITUarHOCTHKE,

KOHTpOJIE 1

VICTIBITAHUSIX.

11 [lHHOBaIMOHHBIC 10 M3yuenue
(ceraIbHEIC) 12 TEOPETHIECKOTO
TeXHOJIOTHH MaTepuaia,
00paboTKy. MOJIFOTOBKA K
J1eKTpOPU3NIECK MpPaKTUIECKOMY
Ve u BaHITHIO
PIIEKTPOXUMHUUECK
He crocoOBl.

12 [MuHOBaInMOHHBIC 11 M3yuenue
(TIporpeccrBHEIE) 11 TEOPETHIECKOTO
TEXHOJIOTHH MaTepHaa
CBapKH U PE3KU
METaIIOB.

IloaroroBka k
JK3aMeHy.

13 | Dk3amen 9 0,4 8,6 3K3aMeHy
BBICTaBJISIETCS C
yUeTOM
pe3yIbTaToOB
TEKYIIEro
KOHTPOJIS
YCIIEBAEMOCTH.

Hroro: 144 04 123
KonTpons 8,6




4.2  Copnepxkanue

KOMIIeTeHIINH

pa3aeiioB

Kypca

U (popMHpPYeMBbIX

B

HHUX

Pa3nen
JTUCHUILTHHBI

Koawl
KOMIIETEHIINH
U
HHIMKATOPOB

3HaHua

YMmenus

HaBbikn

dopma
KOHTPOJISI

TexXHUKO0-DKOHOMHUYeCKHe
NMPeANnoChIIKA
MHHOBAMOHHBIX
NMPOU3BOACTBEHHBIX
MpOoLeccoB.

CyIIHOCTH MTpeMeTa:
IMMHHOBAIIMOHHEBIE
TEXHOJIOTUH.
[Tpou3BOACTBEHHBIN ITpoLIECC
KaK IIOTOK MaTEpHasoB,
PHEPTUU U UHPOPMALIHH.
Knaccudukarms MeTo1oB
00pabOTKN MaTEepHaioB B
MAaIIUHOCTPOEHUH. TEeXHUKO-
PKOHOMHUYECKHE
[IPEMTOCBUIKH
MHHOBALIMOHHBIX
[TPOU3BOCTBEHHBIX
rpoueccoB. [IpuopureTHbie
HAIIPaBICHUS Pa3BUTHU
TEXHUKH U TEXHOJIOTUI.
ComnocTaBieHrE U aHAIN3
[IPUOPUTETHBIX HAMIPABICHUH
Pa3BUTHSI TEXHUKHU U
[TEXHOJIOTMHA PA3HBIX JIET.

IMK-3.1, [IK-
3.2, TIK-3.3;
[K-4.1, TTK-
4.2, TIK-4.3

1-4

1-2

PK3aMCH

[AHHOBaLMOHHBIE
TeXHOJIOTHHU B
3aroTOBUTEJIHLHOM
NMPOU3BO/ACTBeE.
OCHOBHBIE TEOPETHIECKHE
rosioxkeHus1. Turoseie
TEXHOJIOTUHU B
3arOTOBUTEIEHOM
rpousBoAcTBe. Jluctopas
mramnoBka. UMmnynbcHas
mramnoBka. O0beMHast
mramnoBka. [IpokaTka.
Ulutbe. KoBka. Ananus
MHHOBALIMOHHBIX
[PEAJIOKCHUM.

O PeKTHBHOCTS
[epCTEeKTUBbI IPUMEHEHHUS.

[K-3.1, [1K-3.2, TTK-
3.3; TIK-4.1, [IK-4.2,
MK-4.3

1-4

1-2

PK3aMCH

|]/|HHOBaIIHOHHbIe
MaTepHaJibl B
NMPOMBIIJIEHHOCTH.
[MHHOBaLMOHHBIE
TeXHOJIOTHHU
(opmooldpazoBanus.
OCHOBHBIE TEOPETHUECKHE
rosioxkeHus1. Turosbie
MaTepHaisl B

IMK-3.1, [IK-
3.2, TIK-3.3;
[K-4.1, TTK-
4.2, TIK-4.3

14

1-2

PK3aMCH

10



[IPOMBIIIEHHOCTH. YYyTyHBI.
Cranu u ciiaBsl. L{BeTHbIe
METaJUIBI U CILIABBI.
KoMITO3UIIHOHHEIE
Marepuainsl. [lonumepHsie
MaTtepuaibl. CBEpXTBep/IbIe
MaTepuanbl. HanoMmatepuansl.
[TUIIOBBIE TEXHOJIOTHH
(hopMooOpazoBaHuUsL.
Ule3BuitHast 0OpaboTKa.
/AGpa3uBHas 00paboTKa.
Hanorexnonoruu. Ananus
MHHOBALIMOHHBIX
[IPEAJIOKECHHUMN.
DddexTrUBHOCTD U
[EpCHEKTUBbI IPUMEHEHUSI.

[AHHOBAMOHHBIE
TeXHOJIOTHH B
CTAHKOCTPOEHUH
OCHOBHBIE TEOPETHIECKHE
rmojoxxeHusi. Tunoseie
TEXHOJIOTUHU B
CTAaHKOCTPOCHUH.
'YHUBEpCaJIbHBIE,
CHeLHATN3UPOBAHHBIC U
CTieranbHbIe CTAHKH.
Cranku c UITY.
OOpabaTbIBarOINE EHTPHL.
AHAJTH3 HHHOBAIIMOHHBIX
[PEAJIOKCHUM.
DddexTrUBHOCTD U
[MEPCIICKTUBBI MPUMCHCHUSL.

MK-3.1, I1K-3.2, TIK-
3.3; [1K-4.1,1IK-4.2,
TK-4.3

PK3aMCH

[AHHOBaLMOHHBIE
TeXHOJIOTHHU B
WHCTPYMEHTAJBHOM
NMPOU3BO/ACTBE.

OCHOBHBIE TEOPETHIECKHE
rosioxkeHus1. Turoseie
TEXHOJIOTUHU B
MHCTPYMEHTAIbHOM
rpousBoactse. [lopomkoBas
MeTayuryprus. Mexanudeckas
obpaboTka. [lafika.
HaneceHne mOKpBITUIA.
Harmaiinble 1 cMeHHbIE
MIaCTUHBL. AHAIU3
MHHOBALIMOHHBIX
[IPEAJIOKCHUM.
DddexTrBHOCTD U
[IEPCIIEKTHBBI IPUMEHECHHS.

IK-3.1, ITK-
3.2, 11IK-3.3;
IK-4.1, ITK-
4.2, 11K-4.3

Pabora Ha
MPaKTUICCKUX
BAHATHAX:
TEKYIIHI
[KOHTPOJIb
BBITTOJTHEHUSI
BaJTaHni,
PK3aMeH

HNHHOBAIHOHHBIE
HHPOPMALHOHHBIE
Texnojoruu. CALS -
TEXHOJIOTMH.

OcHOBHBIE TEOPETHUECKHE
nojokeHus. TUIoBkie
nH(pOpPMAIIOHHBIS
texnojsioruu. CAIIP B

MK-3.1, I1K-3.2, TIK-
3.3; [1K-4.1,1IK-4.2,
IK-4.3

PK3aMCH

11




MammHoctpoennu. CAD,
CAM, CAE. CALS -
TEXHOJIOTHH. AHAIIN3
MHHOBAIIMOHHBIX
IIPEIOKECHHN.
OddexTuBHOCTD U
NEepPCHEKTUBbI IPUMEHEHUS.

HNunoBauuoHHbIE
TeXHOJIOTUH
aBTOMATHU3HPOBAHHOTO
NPOU3BOJCTBA.
IIpombliLIeHHBIE POOOTHI
OcCHOBHBIE TEOPETHUECKHE
noJsiokeHus1. TUrosbie
TEXHOJIOTHH
ABTOMATH3UPOBAHHOTO
npousBoacTea. [Ipumenenue
ctankos ¢ YITV.
IIpumeneHue
00pabaThIBalOLINX IEHTPOB.
I'uOkue mpOn3BOACTBCHHBIC
cuctembl. CTaHKH-aBTOMATBHI.
ABTOMaTHYEeCKUE TUHUH.
[IpombltenHbie pOOOTHI
AHanu3 MTHHOBALIMOHHBIX
MPEAJIOKECHHM.

O dekTUBHOCTD U
NEePCHEKTHBbI IPUMEHEHHUSI.

K-3.1, [IK-
3.2, TIK-3.3;
IK-4.1, TTK-
4.2, TIK-4.3

14

1-2

PK3aMCH

HNHHOBalLMOHHBIE CIOCOOBI
HaHEeCEeHUs MOKPbITHI
OcHOBHBIE TEOpETHUECKHE
noyioxkeHus. TumoBkie
TEXHOJIOTHH HAaHECEHUS
nokpelTuid. Harnaska.
Hansuienue.
DNEKTPOXUMHYECKOE
OCaXICHHUE.
DIEeKTPOIUTHIECKOE
HaHECEHNE TTOKPBITHS.
XUMHUYECKOE OCAXKIICHUE U3
napoBoii ¢azel (CVD).
DuU3HYECKOE OCAKICHUE U3
napoBoii (azsl (PVD).
HNonnas UMILJIaHTallusa B
BaKyyMme. AHamu3
WHHOBAIIMOHHBIX
MPEAJIOKECHHM.

O dekTUBHOCTD U
TIEPCIIEKTUBEI TPUMEHEHUSL.

K-3.1, [1K-3.2, TIK-
3.3; TIK-4.1, [IK-4.2,
K-4.3

1-4

1-2

PK3aMCH

[AHHOBAIMOHHBIE
TEXHOJIOTHHU B
MeXaHOCOOPOYHOM
MpPOU3BOJCTBE.
OCHOBHBIE TEOPETHUECKHE
rmojoxxeHusi. Tunoselie
TEXHOJIIOTUN
MEXaHOCOOPOYHOTrO

IK-3.1, ITK-
3.2, 1IK-3.3;
IK-4.1, ITK-
4.2, 11K-4.3

IPaGoTa Ha
MTPaKTHYECKIX
BAHATHAX:
TEKYIINI
KOHTPOJIb
BBIIIOJIHEHUS
BaJlaHUM,
PK3aMEH

12



MPOU3BOACTBA. MeTObI
MEXaHH4IeCKOi 00pabOTKI
roBepxHocTel. Metozsl
cOopku. Opranu3zaius
MEXaHOCOOPOYHOTO
rmpon3BozacTBa. CrocoOs!
TPaHCIOPTUPOBKYU U3JECIUI.
Tpancrioprepsl. Konseiiepsl.
[TpoMbInIeHHBIE POOOTHI.
COopouHbIe THHUU. AHAIN3
IMHHOBAIITMOHHBIX
[IPEAJIOKECHHUN.

O PeKTHBHOCTS U
MCPCIICKTHUBLI MIPUMCHCHMUS.

10

[MHHOBaNIMOHHBIE
TeXHOJIOTHU B TEXHUYECKOI
IMArHOCTUKE, KOHTPOJIE U
MCTILITAHUSAX.

OCHOBHBIE TEOPETHIECKHE
[TOJIO’KEHUs. TUIIOBBIE
TEXHOJIOTHH B TEXHUYECKON
MMarHOCTHKE, KOHTPOJIE U
MCTIBITAHUSX.
'YHUBEpCaJIbHBIE,
CHeLHATN3UPOBAHHBIC U
CrenyanbHbIe CPECTBA
m3mepenwuii. CpencTea
M3MEPEHHUN 3IIEKTPOHHBIE C
(POBON HHIUKAITUEH.
CpencTBa u3MepeHnit
MOPTAaTUBHBIC. KOOp)Z[I/IHaTHO-
IM3MCPUTCIIbHBIC MAallIMHEI.
McnpITaTenbHble CTEHIBL.
/AHaTM3 MTHHOBALIMOHHBIX
[IPEAJIOKECHHUN.

O PeKTHBHOCTS U
[EpCHIEKTUBbI IPUMEHEHUSI.

I1K-4.3

IK-3.1, I1K-3.2, TIK-
3.3; [1K-4.1, IIK-4.2,

PK3aMCH

11

HHHOBAIIMOHHDIE

00padoTKH.
dueKkTpodu3nIecKne u
3JIeKTPOXUMUYECKHUE
CIoCo0ObI.

OCHOBHEBIE TEOPETHIECKHE
TIOJIOKEHHUSI.
OneKTpohU3NICCKUE U
AIIEKTPOXUMHUYECCKHE
CIIOCOOBI.
DNEeKTPO3PO3UOHHAS
o0OpaboTka.
DNEKTPOUCKPOBas
o0paboTKa.
DIeKTPOMEXaHUUECKAsT
o0OpaboTka.
DNEeKTPOXUMHUYIECKAS
o0OpaboTka
(3MEKTPOXUMUYIECKOE

MTOJINPOBaHHE, MITHGOBAHUE,

IK-3.1, ITK-

(cnenuaibHbie) TexHoaoruup-2, I1K-3.3;

IK-4.1, ITK-
4.2, 11K-4.3

1-4

1-2

IPaGoTa Ha
MPaKTUYECKUX
BAHATHAX:
TEKYIIUi
KOHTPOJIb
BBITTOJTHCHUS
BaaHUM,
PK3aMeH

13




XOHUHTOBaHUE U Jp.).
YabpTpazBykoBas 00paboTKa.
DNEeKTPOHHOIyYeBas
obpabotka. JlazepHas
00paboTka. AHaNu3

MHHOBAIIMOHHBIX
MPEAJIOKECHHM.

O dekTUBHOCTD U
HEePCIIECKTHBbI IPUMEHEHHUSL.

MPOU3BOACTBE.

(OCHOBHBIE TEOPETHUECKHE MOJOKEHUS. THUITOBBIC TEXHOIOTHH B
3arOTOBUTEIILHOM MTPOU3BOACTBE. JINCTOBAS IMITAMITOBKA.
MMmynscHas mramnoBka. O0beMHas mrammnoBka. [Ipokarka.
UTuthe. KoBka. AHATN3 HHHOBAIMOHHBIX MPE/IOKCHUH.

O PeKTHBHOCTD ¥ MEPCTIEKTUBHI IPUMEHEHHSI.

12 |AHHOBALMOHHDbIE IK-3.1, [1IK-3.2, TIK- 1-4 1-2 1 bK3aMeH
(mporpeccuBHbI€) 3.3; TIK-4.1, TIK-4.2,
TEXHOJIOTUU CBAPKH U [1K-4.3
Pe3KH MeTAJLIOB.
OcCHOBHBIE TEOPETHUECKHE
nonokeuus. Tunoseie
TEXHOJIOTHH CBAPKH M PE3KH
METaJIJIOB. DKOHOMUYECKas
11eJIeCO00Pa3HOCTh
NPUMEHEHUS
MHHOBAIIHOHHBIX
(IporpeccuBHBIX) CIOCOOOB
CBapkKu U pe3ku. [1na3menHas
CBapKa M pe3Ka MEeTaJlIOB.
JlazepHast cBapka u pe3ka
METaJUIOB.
DNeKTPOHHOIyYeBasi CBapKka
U pe3Ka. X0JIoAgHas CBapKa.
DJeKTpOoITaKOBas CBapKa.
CBapka TpeHueM.
Huddysnonnas cBapka.
YibTpa3BykoBasi CBapKa.
Ananuz WHHOBAallMOHHBIX
MPEAJIOKECHHM.
OddexTuBHOCTD U
TMEPCIICKTUBLI MIPUMCHCHUSA.
4.3 HaumeHoBaHHe TeM JIEKIHUI, UX COJACPKAHUE U 00bEM B HYacax
Ne Ne paznena ) Tpynoem-
HaumenoBaHue JieKuuu KOCTh
n/n | JUCHUILIAHBI
(uac)
1 1 TeXHUKO-I)KOHOMHYEeCKHE MPeANOChIIKH HHHOBAIIMOHHBIX 2
MPOU3BOICTBEHHBIX MPOIECCOB.
CymHOCTh peiMeTa: VIHHOBalMOHHBIE TEXHOJIOTHH.
[Tpon3BOICTBEHHBIH MPOIIECC KaK IIOTOK MAaTEPHUAIIOB, SHEPTUH U
nHpopmanyu. Kiaccudukarus MeTogoB 00paboTKu MaTepuaiosB B
MAIIMHOCTPOCHUH. TexHUKO-2KOHOMHYECKHE MMPpEAIIOCHIIIKHU
MHHOBAIIMOHHBIX TIPON3BOJICTBEHHBIX IpolieccoB. [IpropureTHbie
HaIllpaBJICHUA PAa3BUTUA TCXHUKU U TexHoJioruii. CormocTaBiIeHUE U
AHAJIN3 IIPUOPUTETHBIX HaHpaBHeHHﬁ Pa3BUTUA TEXHUKU U
TEXHOJIOTMH PA3HBIX JIET.
2 2 IlHHOBALMOHHBIE TEXHOJIOTHH B 3aTOTOBHTEILHOM )

14



3 4 M HHOBALIMOHHBIE TEXHOJOTHH B CTAHKOCTPOCHUH 2
(OCHOBHBIE TEOPETHUECKHE TOJI0XKEHHS. TUITOBBIE TEXHOJIIOTUHU B
CTaHKOCTPOEHHHU. Y HUBEPCAJIbHbIE, CIICLUATU3UPOBAHHBIC U
cneranbHble cTanku. Ctanku ¢ UITY. O6pabaTeiBaromye [eHTpPHI.
AHaITM3 HTHHOBALMOHHBIX MpeAioxkeHni. DPpdekTHBHOCTD U
NepCHeKTHBbBI IPUMEHEHUSI.

Bcero 6

4.4 HauMeHOBaHHE TeM MPAKTHYECKHX 3AHATHI, UX COAEPKAHHE U
00LeM B yacax

Ne Ne pazpena HaumeHoBaHue npakTHYeCKUX padoT Tpynoém-
n/n | IMCUMIIMHBI KOCTh
(uac)
1 5 M HHOBALIMOHHbIE TEXHOJOITHH B HHCTPYMEHTAJIBLHOM 2
NPOM3BOJICTBE.

[TopomikoBast MeTasutyprus. Mexannieckasi oopadotka. [laiika.
Hanecenne nokpeiTuid. HanmaliHple 1 CMEHHBIE TUIACTUHBI. AHAIU3

MHHOBAIIMOHHBIX TIPEIOKeHNH. D((HEKTHBHOCTD U MEPCIIEKTHUBHI
MMPUMCHCHUS.

2 9 M HHOBAIMOHHDbIE TEXHOJIOTHH B MEXaHOCOOPOYHOM 2
MPOM3BOJCTBE.

MeTo 11 MEXaHUYEeCKOW 00padOoTKH MOBepXHOCTEH. MeTozpl
cOopku. Opranuzanys MEXaHoCOOPOYHOTO MPOU3BOJICTBA.
CriocoOBI TPaHCTIOPTHPOBKH U3AeNuil. TpaHCOpTepHI.
Konsetiepsl. [IpomMbrierrsie po6oTel. COOpOYHBIC THHAU.
AHaJIN3 HTHHOBALMOHHBIX MpeAsioxkeHni. DPpdekTHBHOCTD U
MCPCIICKTUBLI IPUMCHCHUSA.

3 11 HNuHoBanmoHHbIe (ceNUATbLHBIE) TEXHOJOTUH 00PadoTKU. 2
DileKTpo(Pu3nIecKUe U TEeKTPOXUMHYECKHE CTIOCOOBI.
DNeKTPOPU3NICCKHUE U IIICKTPOXUMUYCCKUE CITOCOOBI.
DNeKTPO3pO3UOHHAs 00paboTKa. DIEKTPOUCKPOBas 00paboTKa.
OnexTpomexaHudeckas 00paboTka. DIEeKTPOXUMHUYECKAs
00paboTKa (JIEKTPOXUMHUYECKOE MOJINPOBaHUE, NUIN(OBAHUE,
XOHUHTOBaHUE U Jp.). YJIbTpa3ByKoBasi 00paboTKa.
DnexTpoHHOIy4eBast 00padoTka. Jlazepras oOpaboTka. AHaNH3
WHHOBAIIMOHHBIX TIpeiIokeHni. D((HEeKTUBHOCTD U TIEPCIIEKTUBBI
IIPUMCHCHMS.

Bcero 6

4.5 HaumeHoBaHue TeM Ja00pPaTOPHBIX pPadOT, UX COAEP:KAHHME H
00beM B yacax

JlabopaTopHbie paboThl pabOYNM YUEOHBIM TUTAHOM HE MPETYCMOTPEHBI.

5. OueHouyHbIe MaTePHAJIbI AJI51 TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTeCTAllUN M0 JTUCHHUILIHHE

I[J'IH KOHTPOJIA pE3yJabTAaTOB OCBOCHUA AUCHHUINIMHBI IIPOBOAATCA.
- pa60Ta Ha IMMPAKTHYCCKUX 3aHATHAX! TCKYIHI/Iﬁ KOHTPOJIb BBIITOJTHCHUA 3a)1aH1/1171;
- OK3aMCH.

HpuMeanue: OOCHOYHLIC MAaTCpHaJIbl IIPHUBCIACHLI B IIPUJIOKCHHUU K pa6oqeﬁ
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mporpamMme JTUCHUILUINHEIL.
HpOMe)Ky'TO‘-IHaH arrecranus 110 uToraM OCBOCHUS JUCHUIIIINHBI — 3K3aMCH.

6. YueOHO-meTOoaMuyeckoe W  HHPOpPMAIMOHHOE  olecnevyeHHe
AUCIHUTIMHBI

6.1. OcHoBHas JauTEparTypa

1. KyapsmoB A.A. IIpoMbIlUIeHHBIE TEXHOJOTMH U MHHOBALMM [ DJIEKTPOHHBIM

pecypc] : yuebHOe mocooue / A.A. KynpsmoB. — DIEKTPOH. TEKCTOBBIC JTaHHBIC. —
Camapa: [loBOJDKCKMII TOCYJAapCTBEHHBI YHHUBEPCUTET TEICKOMMYHHUKAUNA U
undpopmatuku, 2017. — 169 «c¢. — 2227-8397. — Pexum jgocryna:

http://www.iprbookshop.ru/75404.html

2. I'pabuenko A.U., 3amora B.A., Bayko FO.H. MHTEerppoBaHHBIE TPOIIECCHI
00pabOTKM MaTepuaioB pe3aHueM: YUeOHHUK JJi BbICHI. yuyeOH. 3aBefeHul. - CyMbl:
YHuBepcuterckas kaura, 2017. - 451 c.

3. Ocnossl HanoTexHonoruu: yueonuk / H.T. Ky3nenos, B.M. HoBotopiies, B.A.
XKabpes, B.1. Mapromus. - M.: bunom. JIa6. 3nanuii, 2014. — 397 c.

6.2. lonosiHUTE/ILHAS JIUTEpaTypa

1. IlpoekTpoBaHWE TEXHOJIOIMM ABTOMAaTU3MPOBAHHOIO  MAIIMHOCTPOCHHUS:
VY4eOnuk 11 MarmuHOCTp. crell. By3oB / .M. bapanuykoBa, A.A.I'yceB u ap.;moj pe.
FO.M.Conomenuena. - 2-e usa., uctp. - M.:Beicii. mkona, 1999. - 416 c.:um.

2. Apramonos b.A., Bonkos 10.C., JIpoxxanosa B.W. u np. Dnexrpodusnueckue u
AIIEKTPOXUMHUYECKUE CTIOCOOBI 00paboTKH MaTepuaioB. Y4ebd. mocobue (B 2-x ToMax).
T.1. OOGpabGoTka wmarepuanoB c mnpumeHeHuem wuHcTpymenta / Ilox pen. B.IL
CwmonenneBa. — M.: Beicir. mik., 1983. — 247 c.

3. Apramonos b.A., Bonkos 1O.C., [Ipoxanosa B.U. u ap. Dnexrpoduzndeckue u
AIIEKTPOXUMHUYECKUE CTIOCOObI 00paboTKn MaTepuaioB. Yuebd. mocobue (B 2-x ToMmax).
T.2. O6paboTka MaTepHaJoB C HCIHOJIb30BAHUEM BBICOKOKOHIICHTPHUPOBAHHBIX
ucrtounukoB >Hepruu / [lox pen. B.I1. Cmonenuesa. — M.: Beicur. mik., 1983. — 208 c.

4.1lpoMBIlIUIEHHBIE ~ TEXHOJOTMM W uHHOBamuu. OOopynoBaHue — ajs
HAHOMHJYCTPUHM M TEXHOJOTHUS €ro M3roToBieHus: yueOHoe mocobue / A.I'. Tkaues,
N.H. ly6un, A.W. [Tonos. — Tam60B: U3a-8o I'OY BIIO TI'TY, 2010. — 132 c.

5. UepenamkoB A.A., HocoB H.B. KoMnbroTepHbIE TEXHOJIOTUU, MOAECIHUPOBAHUE
Y aBTOMAaTU3UPOBAHHBIE CUCTEMbI B MAIIMHOCTPOEHUM: Y4eO. A CTyA. BbICHI. y4eO.
3aBeneHni. - Bonrorpan: U3narenscknii J{om «H-Ponmo», 2009. — 640 c.

6. ABeppsiHoBa, 11.0. TexHonoruss MalmmMHOCTPOEHUs. BBICOKO3HEpPreTUUECKUE U
KOMOWHHpPOBaHHBIE METONBI 00paboTku [Tekcr]: yued. moc. s cped. mpod.
obpazosanus / U.0. ABepbsiHoBa, B.B. Knenukos. - - M.:®opym, 2008. - 304 c.:u.

7. IlpoexkTrpoBanre TexHOJOTHI MamuHocTpoeHuss Ha DBM [Tekcr]: yue0. moc.
JUISE KOHCTP. W TexHoJ. crern. By3oB / O.B. Tapareinos, b.M. ba3zpos, B.B. Kinenukos,
O.U. ABepbsiHOB U ap.;nox pen. O.B. TapareiHoBa. - - M.:MI'I1Y, 2006. - 519 c.:um.

6.3. Ilepeuenb pecypcoB HHPOPMANMOHHO-KOMMYHUKAIMOHHONH CeTH

HNurepHer
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1. Axyxun B.I'. BBICOKOTEXHOJIOTHYHBIE METOJbI 00paOOTKH METaJIOB:
Yue6noe nocodbue / Ilox pen. a.1.H., npod. O.B. TapateiHOBa. — M.: MI'Y, 2008. —
297 c. (https://books.google.ru/books?isbn=5276016488)

2. WmxeHepHas ONTUMHU3ALMSA MPECCOBOTO M JUTHEBOTO OOOPYIOBAHMS:
yaeonoe nocodue / A.C. Knuakos, M.B. Cokonos, B.1. Koueros, B.I'. Onnonsko, 1.B.
Ckommunes. - Tambos: WM3g-eo I1'OY BIIO TITY, 2011. - 80 vc.
(http://window.edu.ru/resource/478/76478)

3. banosn Bb.M., KommakoB A.I'., AnsimoB M.MU., KporoB A.M.
Hanomarepuainsl. Kiaccudukanus, 0cOOEHHOCTH CBOWCTB, MIPUMEHEHUE U TEXHOJIOTUU
noytydeHusi: YdyebHoe nmocoodue / MexxayHapoaAHbI YHUBEPCUTET IPUPOIBI, 00IIECTBA U
yenoeka  "Jlyona".  ®wumman  "Yrpema". - M.: 2007. - 125 c.
(http://window.edu.ru/resource/277/63277)

1. KommnbploTepHble TEXHOJOTUM TMPU MPOCKTUPOBAHUM M IKCIUTyaTalUH
TEXHOJIOTHUYECKOT0 000pyA0BaHUs [DNEKTPOHHBIN pecypc] : yueOHoe mocooue / I'.B.
AnekceeB [uM ap.]. — DONEKTpoH. TEeKCToBbIe aaHHble. — CapatoB: By3o0BCckoe
obopazosanme, 2017. — 171 c. — 978-5-4487-0004-0. — Pexum noctyna:
http://www.iprbookshop.ru/65620.html

6.4. IlporpamMHoe oOecnieyeHue
JInuensunonnoe I10:
1. Onepanmonnas cuctemaWindows.
2. [Ipuknagueie nporpammel Microsoft Office (Word, PowerPoint, Excel).
3. Kommnac-3D.
4. MathCAD.
5. Beprukais.
CBo6osHO pacnpoctpansemoe 110:
1. Foxit Reader (pa6ota ¢ PDF-daitmamn).
2. 77ip.
3. Google Chrome.

6.5. Meroauyeckue peKoMeH AU
1. OscannukoB A.B. Meroauyeckue peKOMEHJAMU 1O  OpraHu3aluu
CaMOCTOSITENIbHOIM paboThl MO AUCHUIUIMHE «IHHOBAallMOHHBIE TEXHOJIOTUN». — [ 71a30B:
['ma30BCKUi HHKEHEPHO-IKOHOMUYECKUN UHCTUTYT, 2021 (371€eKT. u3nanue).

6.6. DJ1IeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 3JIEKTPOHHBbIE 0a3bl TaHHBIX

1. baza panneix Hayunoii snexktponHoit Oubiamoreku eLIBRARY.RU
https://elibrary.ru/

2. baza nanneix Web of Science https://apps.webofknowledge.com/

3. baza nannbpix Scopus https://www.scopus.com

4, Nudopmanmonnass  cuctema  «EnmmHOe  OKHO — JocTyma K
obOpazoBarenbHBIM pecypcam» http://window.edu.ru

5. CrnpaBouHo-TIpaBoBas cucreMa «I apanT» http://www.garant.ru

6. becrmatHas  anekTpoHHas MHTepHeT OMOJIMOTEKa HOPMATHBHO-

TexHnueckoi nurepatypsl TexJIut http://www.tehlit.ru/

7. baza naHHBIX MpodecCHOHANbHBIX CTaHAAPTOB MUHHUCTEPCTBA TpyAa U
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coumanbHOi 3ammTel P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyyreestr-professionalnykh-standartov/

8. denepanpHas rocyJapCcTBEeHHAS UHGOpPMAITMOHHAS cucTeMa
«HammonansHas 3neKTpoHHas OnbnroTeka» http://H36.pd

9. DnekTpoHHO-0nOmoTedHas cuctema [PRbooks

http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks

http://www.iprbookshop.ru

10. CnpaBo4HO-IIpaBOBAst cucrema KoncynprantlIntoc -
http://www.consultant.ru/

11. [Ipodeccuonanbuas cnpaBouynasi cucreMa «Koxgekey - https://kodeks.ru/

12. Nudopmanmonnas cets «Texakcnepr» - https://cntd.ru/

13. DONeKTpOHHBIH  (OHI HOPMATHBHO-TEXHUYECKOM W  HOPMATHBHO-

npaBoBoil unpopmanuu Koncoprimyma «Koneke» - https://docs.cntd.ru/

7. MaTepuajibHO-TeXHMYeCKOe olOecrneyeHue TUCHHIIHHBI

NoNe Haumernosanue 060pyoosannbix yuebHulx KAOUHEmMos, 00beKmos 0 NPOEEOeHUS 3AHAMULL
n/n C nepeuHem 0CHOBH020 000PYO0BAHU

VueOHast ayAMTOPHSI IS TPOBEICHUS 3aHSTHI JIEKIIMOHHOTO THIIA U MTPAKTHYECKUX 3aHATHIA (ay/1.
201, 207, 407), obopynoBaHHasE KOMIUIEKTOM Y4eOHOU MeOeIH [Isl 00yJaromuxcs U
MperoaBarTelisi, KOMIBLIOTEPOM, IPOSKTOPOM, SIKPAHOM U JTOCKOM.

YyeOHas 1a00paTopust TEXHOJIOTUU MAITHHOCTPOCHUS, CTAHKOB M HHCTpyMeHTa (aya. 01).
Kpartkuit mepedens 000py10BaHHS: CTAHOK TOKAPHO-BHHTOPE3HBIA, CTAHOK BEPTUKAIBHO-
(hpe3epHBIiA, CTAHOK BEPTUKAILHO-CBEPIMIBHBIN, MUHATA0APUTHBIN (pe3epHbIii cTaHok ¢ UITY,
CTaHOYHBIE MPUCTIOCOOICHUSI U PEXKYIIUH HHCTPYMEHT JIJIsl IEMOHCTPALINH.

YyeOHas 1a00paTopysi ”THHOBAIIMOHHBIX TEXHOJIOTUH M aBTOMATHU3allM{ MAaIIMHOCTPOSHUS (ay/I.
202), ocHaIleHHas: KOMILIEKTOM yaeOHoH Mebenn i oOydaronxcs U npenogasarens. Kpatkuit
nepedeHb 000PyAOBaHUs: MUHUTA0APUTHBIN TOKapHEIi cTaHok ¢ UI1Y, MuHUTabapUTHBIH
¢dpesepusbiii ctanok ¢ YITY, MUHUTa0apUTHBIA IPOMBIIUIEHHBIH POOOT.

VYueOHast ayAUTOpHSA AJ1sl OPraHU3allH U TIPOBEJCHUS CAMOCTOSTENILHON pabOThI CTYACHTOB,
000pyIoBaHHASI KOMIUIEKTOM Y4eOHOM MeOeH s 00yJaroInuXCsl ¥ TIPeTo1aBaTels, JOCKOM,
9KPaHOM, POEKTOPOM, KOMIBIOTEPaMH ¢ HEOOXOMMBIM MPOTrPaMMHBIM 00eCTICUeHHEM, C
BO3MOXKHOCTBIO IOIKIIIOUeHUS K cetu «MuTepHeT» (aya. 209).

[Ipu HeoOxoaumocTu pabodas mporpaMma JUCHUILIMHBL (MOIYJIS) MOKET
OBITH afanTUpPOBaHA ISl oOecriedeHus: 00pa3oBaTEILHOTO MPOIEecca UHBATUIOB U
JIUI[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS, B TOM YHCIIE JJIsi OOYYEHHS C
MPUMEHEHUEM JIHCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONOTHH. s 3TOro
TpeOyeTcst 3asBlIiEHUE CTyJEHTa (€r0 3aKOHHOTO MPEACTABHUTENS) U 3aKIIIOUCHHUE
MCUXO0JI0TO-MeAuKo-Tienarornueckoit komuccuu (IIMIIK).
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Jlucr yrBepaxaenusi paéoueii nporpaMMbl M CHUIIIMHBI
Ha y4eOHbIN roj

Pabouas nporpamMma AUCHUILIUHEI (MOIYJIs1) YTBEPKACHA HA BEICHUE Y4eOHOTO
mpoiiecca B y4eOHOM TOTy:

«COITTACOBAHO»:
Yueonuwiii 3asedyrowuti kageopoti,
200 omeemcmeenHol 3a PITJ[

(noonuce u oama)

2023 - 2024

2024 - 2025

2025 - 2026




[IpusosceHue

MUHOBPHAYKHU POCCHUU

['mazoBckrii MH)KEHEPHO-IKOHOMUYECKU HHCTUTYT ((prmman)
denepabHOrO TOCYIAPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIbHOTO
YUpEXICHHsSI BHICIIETO 00pa30BaHuUs
«MxeBckuii rocyapcTBeHHBIN TexHudeckuid yauepcurer umenn M.T. Kanamaukosay

(F'N2U (pumman) ®I'BOY BO «MxI'TY umenn M.T. Kanamrankosay)

OLEHOYHBLIE CPEIACTBA

110 AMCHUIIJINHC
HMHHOBAIMOHHBIE TEXHOJIOTUH

Hanpasinenue 15.03.05 — KoHCTPYKTOPCKO-TEXHOJIOTHMYECKOE OOecnedeHne
MaIllMHOCTPOUTENbHBIX TPOU3BOJICTB

npoduns TexHonornu nudpoBoro MPOSKTUPOBAHMS U TPOU3BOJICTBA B
MAaIIMHOCTPOEHUH

ypOBEHb 00pa3oBaHus: OaKkajJaBpruaT

dhopma oOydeHHs: 3a0UHas

06111351 TPYAOCMKOCTb JUCHUILIIMHBI COCTABJIACT: 4 3a4CTHBIC CAMHHNIIBI
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1. OueHovHbIe CpeaCTBA

OueHnBanre GOpMUPOBAHUS KOMIIETEHIIMI POU3BOJUTCS HA OCHOBE PE3YyJIbTaTOB
oOyueHusi, MPUBEACHHBIX B 1. 2 paboueil mporpammbl. CBsI3b pa3/iesioB KOMIIETEHITUH,
MHJUKATOPOB M (hOPM KOHTPOJIsS (TEKYIIEro W MPOMEXYTOYHOr0) YKa3aHbl B TaOIULE
4.2 paGoyeil mporpaMMbl JUCIUIUIUHBI.

O1ieHOYHBIE CPEICTBA COOTHECEHBI C pe3yibTaTaMi OOyYeHHUS MO JUCIHUIUINHE U
WHIUKATOpaMHu JOCTHKEHUS KOMIIETEHIIMI U MPEACTaBICHbI HUXKE.

Dopmbl
Koabl koMnereHUMH U Pe3yabTaT 00yuenust TeKYIIero u
UHIUKATOPOB (3Hanus, ymenus u HagvlKu) MPOMEKYTOYHOT 0
KOHTPOJISA

IMK-3. CiocoOeH BBIOMpATh 3arOTOBKY | 3HAHUS: PaOora Ha
JIsT IPOU3BOACTBA L[eTaneﬁ HepCHeKTI/IBBI MHHOBAIIMOHHBIX] [IPAKTUYECKUX
MAIIMHOCTPOCHUA CPEAHCHU CIOKHOCTUMAIIMHOCTPOUTECIILHBIX ITPOU3BOJCTB 3aHSIATUIX:
[MK-3.1 mocnenoBaTenb-HOCTD U 3aKOHOMEpPHOCTH NOCTPOCHUSA  reyeypif
MpaBmIa BEIOOpA 3arOTOBOK JieTaliel  [MHHOBAIMOHHBIX — ITPOM3BOICTBEHHBIX KOHTPOJTH
MAaITHHOCTPOCHHUS CPETHEH CIIOKHOCTH;[ITPOIIECCOB
TEXHOJIOIMYECKUE CBOMCTBA MeTonoaoruss CUCTEMHOIO PpEILIEHUs BHHOHP\I,eHHH
IKOHCTPYKIIMOHHBIX MaTCpUaJIOB 3aJa4 MHHOBAITMOHHOI'O ITPOU3BOJACTBA 3a/laHnH,
neTaneil MalIMHOCTPOEH!s cpefiHeli  |MeTo/bl U CpeaCcTBa MHHOBAMOHHEIX JK3aMCH
CJIO)KHOCTH; TEXHUYECKUE TPSOOBAHMS, | TEXHOJIOTHUH, obmactu HX
MPEABABIACMBIC K CBIPBIO U HUCIIOJIb30BaHUA

MaTepuazam JeTajeit
MalIMHOCTPOECHHUSI CPETHEN CIIOKHOCTU;| Y MEHUSL:

XapaKTePUCTUKH BUIIOB 3arOTOBOK, (O00CHOBBIBATh TpeOOBaHMSI K
METOZIOB TIOJTy4YeHUS, CIIOCOOO0B TEXHOJOTMYECKMM  IpomeccaM, K
M3rOTOBJICHUS JEeTaNICH TEXHOJOTMYHOCTH M SKOHOMHYHOCTH
MAIIMHOCTPOEHHMSI CPEIHEN CIIOKHOCTH;[KOHCTPYKLIMU H3JIEIIUH, K
TEXHOJIOTHYECKHE BO3MOKHOCTH paspabaTeiBaeMOMy OOOPYIOBAaHHIO U
3arOTOBHUTEIILHBIX IPOM3BOICTB OCHACTKe, K CpEICTBaM IOCTPOCHUs]
OpraHu3alyu MHHOBALIMOHHBIX IPOU3BO/ICTBCHHBIX
[TK-3.2 ycTaHaBIMBaTh IO MapKe MPOLIECCOB

MaTepralia TeXHOJIOTHYECKUe CBOMCTBA |PemaTh NpUHUMIHMATIBHBIE BOIPOCHI,
MaTepraioB AeTajel MAIIMHOCTPOCHUSI| CBSI3aHHBIE C
CpeaHel CI0KHOCTH; BBISBIATH MHCTPYMEHTOOOCCTICUCHHUEM,
KOHCTPYKIIMOHHBIE OCOOCHHOCTH IUIAHUPOBAaHWEM U OIEPaTUBHBIM
neTaneil MallMHOCTPOEHUS CPEAHEN | yIIpaBICHUEM XO0ZIOM|
CIIOKHOCTH, BIIUSIFOIIIE HA BEIOOD WHHOBALIMOHHOTO MPOU3BOJCTBEHHOTO
croco0a MoTy4eHHs 3ar0TOBKY; mpolecca NpU 3aJaHHBIX HCXOIHBIX

BEIOMPATH METOJ] TTOYYSHUS ¥ CIIOCO0 | JaHHBIX
M3rOTOBJICHHUS 3arOTOBOK JI€Tanei
MAIIMHOCTPOEHUS CPEIHEN CI0KHOCTH;| HaBbIKu:

BBEIOMpATh KOHCTPYKIIMIO 3arOTOBOK M [Pa3paOOTKH HHHOBAIIMOHHOTO
yCTaHABJIMBAaTh OCHOBHbIE TPEOOBAHMS [IPOM3BOACTBEHHOI'O IpoLecca
K MTPOEKTHPYEMBIM 3aroTOBKaM JETalIECHN3TOTOBICHUS U3
MaIIMHOCTPOCHUS CpeTHEN CII0KHOCTH;MATMHOCTPOESHHS ITPH
OLICHMBATh TEXHUUECKHE 3aJaHUsI HA  [IPOEKTUPOBAHUH HOBBIX U

[IPOEKTUPOBAHKE 3ar0TOBOK, [PEKOHCTPYKLIUH JEHCTBYOLINX
TIOATOTOBJICHHBIC CIICIUAJIMCTaMU MMPOU3BOJACTB, B T. Y. BI)I60pa METOO0B
0oJiee HU3KON KBATU(UKAIIN W CPEJCTB ITOCTPOCHUS

[TK-3.3 onpeneneHue MHHOBALlMOHHBIX NPOU3BOJCTBEHHBIX

TEXHOJIOTHYECKUX CBOMCTB MaTepHaa,|IpOLIECCOB
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KOHCTPYKIIMOHHBIX 0COOCHHOCTEH H
TUIa IPOU3BOJICTBA JETaNIEH
MAaIIUHOCTPOECHUS CpeaHEN
CJIO’)KHOCTH; BHIOOP TEXHOJIOTHYECKHX
METOOB MMOJIyYeHHsI, CIIOCOO0B
M3TOTOBJICHHUS AeTaneH
MAaIIUHOCTPOECHUS CpeaHEN
CJI0KHOCTH, IPOEKTUPOBAHNE
3aroTOBOK M Pa3paboTKa TEXHUUECKUX
BaJaHUil Ha IPOCKTUPOBAHUE
3aroTOBOK JI€Tajeil MalllMHOCTPOEHUS
CpEIHEN CI0KHOCTH

[MK-4. CiocoGeH pa3zpabaTsiBaTh
TEXHOJOTMYECKHE TIPOLIECCHI
M3rOTOBJICHUS JIeTajIed
MAIIWHOCTPOEHUS CPEIHEN CIIOKHOCTH
IMK-4.1 Texanyeckue TpeOOBaHMS,
MPEOABABIACMBIC K JCTATIAAM
MAIIMHOCTPOEHHS CpeTHEN CII0KHOCTH;
METOJIBI, CPEACTBA H CIIOCOOBI
KOHTPOJISI TEXHUYECKUX TPEOOBaHNUH,
MPEABABIACMBIX K JCTAJISAM
MAIIMHOCTPOEHHS CpeTHEN CII0KHOCTH;
IMPUHIIUIIBI BI)I60pa TEXHOJIOTMYCCKUX
0a3 1 cxeM 0a3MpOBaHUS 3arOTOBOK;
TUIIOBBIE TEXHOJIOIMIECKUE IIPOLIECCHI
M3rOTOBJICHHUS, METOIUKH
IMPOCKTUPOBAHUA TEXHOJIOTHICCKUX
[IPOLIECCOB U TEXHOIOTUYECKHX
orepanuii JeTaneil MalMHOCTPOCHHUS
CpenHel CI0)KHOCTH; OCHOBHOE
TEXHOJIOTHYECKOE 000pYyJOBaHHE,
MCIIONIb3yEMOE B TEXHOJIOTUIECKUX
[poLeccax U3roTOBJICHUS AeTaleh
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH,
1 TIPUHLIMIIBI €70 padoTH;
TEXHOJIOTHYECKHE (DaKTOPBI,
BIMSIIOIINE HA TOYHOCTH 00paboTKH
[TOBEPXHOCTEN JeTaseit
MAIIMHOCTPOEHHS; IPUHLUIIBI BBIOOpA
TEXHOJIOTHYECKOTO 000pYJOBAHUS U
TEXHOJIOTHYECKOH OCHACTKH; THIIOBBIC
TEXHOJIOTHYECKUE PEKUMBI
TEXHOJIOTHYECKUX OIepaLuii
M3TOTOBJIEHUSA AcTajlei
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH,
METOIMKH PAcUeTa TEXHOJIOTUIECKUX
[PEKNMOB TEXHOJIOTUYCCKUX onepaum‘/'l
i1 HOPM BPpEMCHHU U3TOTOBJICHU A
neraneil MallMHOCTPOCHHS CPEIHE
CJIOKHOCTH; HOPMAaTHUBBI pacxoza
CbIpbs, MaTCPHUAJIOB, TOIJIMBA, SHEPTUA
Ha BBIITOJTHEHUE TEXHOJIOTUIECKIX
orepanuil U3roToBJICHUS ACTaei
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH;
METOJIMKA pacueTa dKOHOMUIECKON

P (HEKTUBHOCTH TEXHOIOTUIECKUX

3HaHUS:

HCpCHeKTHBBI MHHOBAIIMOHHBIX]
MAIIMHOCTPOUTCIIbHBIX IIPOU3BOACTB
3aKOHOMEPHOCTH ITOCTPOEHUS]
MHHOBAIMOHHBIX TMPOU3BOACTBCHHBIX]
MpPOIIECCOB

IMeTOMOJIOTHSI CUCTEMHOTO  PEIICHHUS]
3aja4 MHHOBAIMOHHOTO MPOU3BOJICTBA
MeTO}II)I " CpeaACTBa MHHOBAIIMOHHBIX]

TEXHOJIOTHA, obmactu HX
UCIIOJIb30BaHUS

YMeHus:

(OG0CHOBBIBATh TpeOoBaHM K|
TEXHOJOTMYECKMM  IpomeccaM, K
TCXHOJOIMYHOCTH MW J3KOHOMHNYHOCTH]
KOHCTPYKLUU W3euH, K|

pazpadbaTeiBacMOMy OOOPYIOBAHHIO U
OCHACTKE, K CpEICTBaM MOCTPOCHHUS
MHHOBAIMOHHBIX TMPOU3BOACTBCHHBIX]

MPOLIECCOB
Pemate nmpuHIMOHMANEHBIE BOIPOCHL,
CBs3aHHbIC C
WHCTPYMEHTOOOECTICUCHIEM,

IUIAHAPOBAaHUEM M OIEPAaTHBHBIM|
yIpaBICHUEM X0J0M

MHHOBAIIMOHHOTO POU3BOJICTBEHHOTO
mporecca NpU 33laHHBIX HCXOIHBIX
JTAHHBIX

Hapbikn:

IPa3paboTKi MHHOBAIIMOHHOTO
MPOU3BOACTBEHHOIO IIpoLecca
M3TOTOBJICHUS N3CIINI
MaIIMHOCTPOCHUS IPU
IMPOCKTUPOBAHNU HOBLIX 1
[PEKOHCTPYKIMHU JENCTBYIOIIUX
MPOU3BOICTB, B T. 4. BEIOOpA
METO/I0B U CPEACTB IIOCTPOCHUS
MHHOBAIIMOHHBIX IMPOU3BOACTBCHHBIX
MPOLIECCOB

IMPOLIECCOB; HOPMATHUBHO-TEXHUYICCKUEC

Pabora Ha
MPaKTUYECKUX
3aHATHAX:
TEeKYLIUN
KOHTPOJIb
BBIMTOJIHEHUS
3aJaHMH,
dK3aMcH
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M PYKOBOJISIINE JOKYMEHTHI 10
0(hOPMIIEHHIO TEXHOIOTUIECKOM
MOKyMEHTalUU

[1K-4.2 onpenenuTs THI MTPOU3BOJCTBA
HA OCHOBE aHaJI3a MPOrpaMMbl
BBIITyCKa JeTAJICH MAITMHOCTPOCHHS
CpeIHel CII0KHOCTH; BBISBIIATD
OCHOBHBIE TEXHOJIOTHYECCKUE 33/1a4H,
peraeMble 1o pa3padoTke
TEXHOJIOTHYECKUX TPOLIECCOB
M3TOTOBJIEHUSA AcTajIei
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH;
BBIOMPATH CXEMBbI KOHTPOJISL U
OIPEAEIATH BO3MOKHOCTH CPEJICTB
KOHTPOJISl TEXHUYECKUX TPEOOBaHNUH,
MPEABSABIAEMBIX K ACTAISIM
MAIIMHOCTPOEHHS CpeTHEN CII0KHOCTH;
BBEIOMpATh CXeMbl 0A3UPOBAHUS U
BaKpEIUICHHSI, PACCUUTHIBATH CUITBI
BaKpeIUICHHs 3ar0TOBOK AeTajel
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH;
pa3pabaTbiBaTh MapuIpyThl 00pabOTKU
OTAEIbHBIX IOBEPXHOCTEH,
MapIIPYTHBIE TEXHOIOTHUECKHE
MPOLIECCHI, ONIepalliOHHbIC
TEXHOJIOTHYECKUE MTPOLIECCHI 3aT0TOBOK
IneTaneil MalMHOCTPOEHUSI CpeiHEN
CIIOKHOCTH;, PACCUUTHIBATD
MOTPEITHOCTH 00PabOTKU MPH
BBITIOJTHEHUHY OIEPaLii U3rOTOBJICHUS
IneTaneil MalMHOCTPOEHUS CpeiHEN
CIIOKHOCTH;, PACCUMTHIBATH IPUITYCKH 1
[IPOMEKYTOUYHbIEC pa3Mephl Ha
00pabOTKy TOBEPXHOCTEM JeTaeit
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH;
OIPEACATH BO3MOKHOCTH
TEXHOJIOTHYECKOT0 000py10BaHMS,
TEXHOJIOTHYECKOM OCHACTKH,
[PaCCUUTHIBATH TEXHOJIOTHUYECKUE
PEXKMMBI TEXHOJIOTMYECKUX ONEPALUNA 1
HOPMHUPOBATh TEXHOJIIOTHYECKHUE
ONEPALIMU U3TOTOBJICHUS JETaNEH
MAITHHOCTPOCHHS CpEeTHEH CII0KHOCTH;
[PaCCUUTBHIBATh HOPMBI PACXOJa CHIPHSI,
oty pabpuKaToB, MaTepUAJIOB,
MHCTPYMEHTOB, TEXHOJIOTUYECKOTO
TOIUINBA, SHEPTUH B TEXHOJIOTUIECKUX
OIepaIysaX U3rOTOBJICHUs AeTallei
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH;
[PaCCUUTBHIBATh IKOHOMHYECKYIO
BPPEKTUBHOCTH MPOCKTUPYEMBIX
TEXHOJIOTHYECKUX TIPOLIECCOB
M3FOTOBIICHHUS IeTaNIeH
MAIIMHOCTPOEHHS CpeTHEN CII0KHOCTH;
0(hOpMIISITE TEXHOJIOTUIECKYIO
MOKyMEHTAIINIO Ha pa3paboTaHHbIC
TEXHOJIOTHYECKUE MPOLIECCHI

M3TOTOBJIEHUA AcTajlei
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MAITUHOCTPOCHHS CpeTHEH CII0KHOCTH
[TK-4.3 onpenenenue Tna
[IPOU3BOACTBA ACTAJICH
MAITHHOCTPOCHHS CpEeTHEN CII0KHOCTH;
QHAJIN3 TEXHUYECKHUX TPpeOOBaHUI,
MPEIBSIBISIEMBIX K IETaJISIM
MAITMHOCTPOCHUS CPEITHEN CII0KHOCTH;
BBIOOP CXEM KOHTPOJISI U CPE/ICTB
KOHTPOJISI TEXHUYECKUX TPeOOBaHWA,
MPEIBSIBISIEMBIX K IETaJISIM
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH;
BBIOOP CXEMBI Oa3UPOBAHUS U
BaKperuieHHs, YCTaHOBIICHHE
TPeOyEMBIX CHIT 3aKPETIICHUS
3aroTOBOK JUIs leTajled
MaITMHOCTPOCHHUS CPEITHEN CIIOKHOCTH;
pa3paboTKa TEXHOIOTHYECKIX
MapIIPyTOB U TEXHOJIOTUYECKUX
ONEPALMIA U3rOTOBJICHUS JETaNEH
MAITMHOCTPOCHUS CPEITHEN CIIOKHOCTH;
pacdeT TOYHOCTH 00pabOTKH MpH
MPOEKTUPOBAHUHM OEpALUil
M3rOTOBJICHUA IJIs ACTaneH
MAIIMHOCTPOCHHUS CPEITHEN CII0KHOCTH;
BBEIOOP TEXHOJIIOTHYECKOTO
000PYIOBaHUS, CTAHAAPTHBIX
MHCTPYMEHTOB M CTaHAAPTHBIX
MpUcTocoOIeHni, HEOOXOAUMOTO IS
peanu3anuu pa3padoTaHHbIX
TEXHOJIOTHYECKHX MPOIIECCOB
M3rOTOBJICHUA JIs ACTanleH
MAITHHOCTPOCHHS CpeTHEH CII0KHOCTH;
[YCTaHOBJICHHE 3HAYCHUH TIPHUITYCKOB 1
MPOMEKYTOYHBIX Pa3MEPOB,
oOecrieurBaeMbIX pH 00padoTKe
[TOBEPXHOCTEN JeTanei
MAITHHOCTPOCHUS CPEITHEN CII0KHOCTH;
YCTAHOBJICHUE TEXHOJIIOTHYECKUX
[PEKHUMOB 1 HOPM BPEMEHH Ha
TEXHOJIOTHYECKHE OTIEPAIIH
M3rOTOBJICHUS JEeTajei
MAITHHOCTPOCHHS CpEeTHEH CII0KHOCTH;
ONpPEIETIEHUE SIKOHOMUYECKON

B (HEKTHBHOCTH TPOSKTUPYEMBIX
TEXHOJIOTHYECKUX TIPOLIECCOB
M3TOTOBJIEHUA AcTajlei
MaITMHOCTPOCHUS CPEITHEN CII0KHOCTH;
0(opMIICHHE TEXHOIOTHUECKON
MOKYMCHTAIIMN Ha TEXHOJIOTUYCCKHUE
MPOIIECCHI U3TOTOBJICHUS JIeTaJei
MAITUHOCTPOCHHS CpeTHEH CII0KHOCTH

Haumenosanue: padoTa Ha TPAKTUYECKUX 3aHIATHSAX: TEKYIIUH KOHTPOJb
BBITIOJIHEHUS 3aIaHU.
Ilpeocmaenenue ¢ @OC: Habop BapUaHTOB 3aJaHUH.
Bapuanmeul 3a0anuii:
24



3amanus UIsi KOHTPOJBHBIX PabOT MO MPaKTUYECKOMY MaTepHaly BKIIOYAIOT B
ce0st TeMbl AOKJIAA0B (WK pedepaToB), BbIIABAEMBIX CTYACHTY JUIsl TOATOTOBKU OTBETA
B BH/JIE IPE3CHTALUN WU MTyOINYHON 3aIUTHI.

[IpumepHbIe TeMbI JOKIAI0B (MM pedepaToB):

1. Be16op 3aroToBOK IS MPOU3BO/ICTBA JAETAJIC MAITHHOCTPOCHUS CpETHEN
caoxuoctu (u3 I1K-3).

2. Pa3paboTka TeXHOJIOTHYECKUX MPOIICCCOB M3TOTOBICHUS ACTaICH
MalIMHOCTPOEHUS cpeiHer cinoxHocTu (u3 [1K-4).

3. TeXHUKO-3KOHOMHYECKHUE MPEANOCHIIIKA HHHOBALIMOHHBIX POU3BOCTBEHHBIX
IIPOLIECCOB.

4. IlpropHuTETHBIE HAIIPABJICHUS PAa3BUTUS TEXHUKH U TEXHOJIOTHH.

5. ComnocTaBieHUE U aHATIN3 TPUOPUTETHBIX HAIPABJICHUN Pa3BUTUS TEXHUKH U
TEXHOJIOTUI Pa3HbIX JIET

6. IHHOBAaLIMOHHBIE TEXHOJIOTUY B 3arOTOBUTEIIBHOM ITPOU3BOCTBE.

7. JIucToBas ITAaMIOBKA. AHAJIN3 MHHOBALMOHHBIX MTPEITI0KEHHI.

O PexTUBHOCTD 1 IEPCTIEKTUBBI TPUMEHEHUS

8. mmynbcHas mITaMnoBKa. AHaJIN3 UHHOBALMOHHBIX MPEII0KEHHIA.
O PexTUBHOCTD 1 IEPCTIEKTUBBI TPUMEHEHUS

9. O0bemMHas MTaMIOBKA. AHAJIN3 NHHOBAIITMOHHBIX MPEIOKCHUH.

O PexTUBHOCTD 1 IEPCTIEKTUBHI TPUMEHEHUS

10. MHHOBaMOHHBIE MaTE€pUaJIbl B TPOMBIILJICHHOCTH.

1. KoMno3ununoHHbIE MaTepHUAIbI.

12. [TonmmmepHbIe MaTepuasbl.

13. Hanomarepuasnel

14. MHHOBalIMOHHBIE TEXHOJIOTUH (POPMOOOPA3OBAHMUS.

15. Jle3BuitHas 0OpaboTKa. AHAIM3 UHHOBAIIMOHHBIX MPEIOKEHUH.
O PexTUBHOCTD 1 IEPCTIEKTUBBI TPUMEHEHUS

16. NHHOBALIMOHHBIE TEXHOJIOTUU B CTAHKOCTPOEHHUH.

17. OOpabaTeIBaroIIre HEHTPHI.

18. MHHOBanMOHHBIE TEXHOJIOTMU B NHCTPYMEHTAJIBHOM NPOU3BOCTBE.

19. [TopomkoBast METAJUTYPTHSL.

20. Hamaligele 1 cMEHHBIE IUIACTUHBI. AHAIN3 UHHOBALMOHHBIX
npeaoxkeHuit. DPHEeKTUBHOCTH U MEPCIIEKTUBBI MPUMEHEHHUSI.

21. HNuHoBanonHble HHPOPMAIIMOHHBIE TEXHOJIOTHH.

22. Cuctemsl CAD, CAM, CAE. Anany3 H"HHOBAIIMOHHBIX MPEIJIOKEHUH.
O} heKTUBHOCTD U MEPCIIEKTUBBI MPUMEHEHHUS

23. CALS - texHomoruu.

24. MHHOBalIMOHHBIE TEXHOJIOTUU aBTOMATHU3UPOBAHHOTO TIPOU3BOJICTBA.

25. ['uOkue mMpon3BOICTBEHHBIE CUCTEMBI.

26. [IpompblliuieHHBIE POOOTHI.

27. HMHHOBalIMOHHBIE CTIOCOOBI HAHECEHUS MTOKPBITHIA.

28. XuMUYeCcKoe ocaxaeHue u3 naporoit ¢gassl (CVD).

209. dusndeckoe ocaxaeHue u3 naposoit gassl (PVD).

30. HMoHHas umMIiaHTanus B BaKyyMe.

31. MHHOBaIIMOHHBIE TEXHOJIOTHMH B MEXaHOCOOPOYHOM ITPOHU3BOICTRBE.
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32. Opranu3zaius MeXaHoCOOpOYHOTO MTPOU3BOICTBA. AHAIN3
MHHOBALIMOHHBIX MPeI0KeHUNA. D(HPEKTUBHOCTD U NEPCIEKTUBBI IPUMEHEHUS
33. TpancnopTepsl, KOHBEHEPhI, TPOMBIIIITICHHBIE POOOTHI B
MeXaHOCOOPOYHOM MPOU3BOJICTBE. AHATIN3 HHHOBAIIMOHHBIX TTPEITOKCHHM.
O PexTUBHOCTD U IEPCTIEKTUBHI TPUMEHEHUS

34. COopounble TMHUU. AHAIN3 THHOBAIIMOHHBIX MPEI0KEHUN.
O PexTUBHOCTD U IEPCTIEKTUBBI TPUMEHEHUS

35. NHHOBALIMOHHBIE TEXHOJIOTUU B TEXHUYECKON JUArHOCTUKE, KOHTPOJIE U
UCIIBITAHUSIX.

36. CpencTBa U3MEpEHU AIEKTPOHHBIE C IIUGPOBON MHIUKAIINEH.

37. CpencrBa U3MEpEeHU TOPTATUBHEIE.

38. KoopanHaTHO-U3MEPUTENBHBIE MAITUHBI.

39. HuHoBalMoHHBIE (CIIEUANIbHBIE) TEXHOJIOTHH 00pa0OTKH.

40. DnekTpohU3NIEeCKUE U IEKTPOXUMHUUECKUE CIIOCOOBI.

41. DIEeKTPOIPO3NOHHAS 00padOTKa.

42. DnexTpoMexaHndeckas oopadboTka.

43. DneKTpoXxuMuIeckast 00paboTka (3MEKTPOXUMUIECKOE TTOTMPOBAHNE,
nudoBaHue, XOHMHTOBAHUE U JP.).

44, YnbpTpa3BykoBas 00paboTKa.

45. MHHOBalMOHHBIE (IPOTPECCUBHBIE) TEXHOJIIOIMH CBAPKU U PE3KH
METaJIJIOB.

46. [1ma3MeHHas cBapka M pe3Ka MeTaJlIoB.

47. JlazepHas cBapkKa M pe3Ka METaJUIOB.

48. DJIEKTPOHHOJIy4Y€EBast CBapKa U pe3Ka.

[IpumepHble BOMPOCHL, 3aJaBaéMble CTYACHTY TMPU TEKYIIEM KOHTPOJIE
BBITIOJTHEHUS 3aJaHUI:

1. KakoBbl ~ TEXHUKO-DKOHOMHUYECKHE  MPEANOCHUIKA  YCOBEPIICHCTBOBAHUS
CYIIECTBYIOIIUX U CO3/IaHUSI MHHOBAIIMOHHBIX MPOU3BOJACTBEHHBIX MPOIECCOB?

2. Uto BKIIFOYAET B c€0s1 COBPEMEHHBIN MPON3BOACTBEHHBIN ITpoiiecc?
. Kakue cymectByror MHHOBaIoHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUN?
. Uro takoe CALS —rexnonorun?
. Kak Beimissiut npumepHas ctpykrypHas cxema CALS — texHonmoruii?
. UTo BKIIIOYAIOT B C€0s1 TEXHOJIOTUH MOJITOTOBKHU MPOU3BOICTBA?
. Kakue cymectByror UTHHOBallMOHHBIE TEXHOJIOTUU TOATOTOBKU TPOU3BOJICTBA?
. Ha3znauenue u npenmyuiectna ucnonb3oBanus CAIIP.

9. Knaccuduxarus CAIIP.

10. KakoBo 3HaueHuEe pa3MepHBIX CBSI3€UM MPHU MNOATOTOBKE WHHOBAIMOHHOTO
MPOU3BOACTBA?

1. Kakue cymectByrorT THHOBallMOHHBIE TEXHOJOTHH B 3arOTOBUTEIBHOM
IIPOU3BOJICTBE?

12. CymHOCTh TPOLECCOB POTAIMOHHOM M THUAPOMEXAHUYECKOW BBITSIKKH,
o0acTv uX MPUMEHEHHUS.

13. NMnynbcHas IITaMIOBKA: BHJBI, CYIIHOCTb IIpolecca, 00JacTu
MPUMEHEHMUSI.

0N Dn =~ W

26



14. [[IrammoBKka Ha THUIPABIMYECKUX MHOTOIUTYH)KEPHBIX IIpeccax H
TUIIOBBIE 3aTOTOBKH, [TOJIy4a€MbI€ TAKHUM CIIOCOOOM.

15. OCHOBHBIE CXEMBI TONEPEYHO-KIMHOBOM TPOKATKH, HX OCOOEHHOCTH.

16. ['mapornpeccoBanue: Ha3HAYCHUE, 00IACTH TPUMEHEHHs, 000pyIOBaHHE.

17. Oco0eHHOCTH TTPOU3BOICTBA 3arOTOBOK M3 MOPOIIKOBBIX MaTepHAaJIOB.

18. CrocoObl TUThS O] PETYIUPYEMBIM J1aBJICHUEM.

19. YCTaHOBKH J1s1 HEIPEPBIBHOTO U MOIYHENPEPBIBHOTO JIUTHS.

20. CymHOCTSB mponecca 3IEKTPOILIAKOBOTO JIUThS.

21. Kakue cymectByroT VHHOBAallMOHHBIE TEXHOJOTHU IPU IPOU3BOJCTBE
JIE3BUITHOTO MHCTpyMEHTa?

22. Kakue cymectByroT VHHOBAallMOHHBIE TEXHOJOTHU IPU IPOU3BOJCTBE
abpa3uBHOIO UHCTpyMEHTa?

23. VHHOBallMOHHBIE METOJbl HW3TOTOBJIECHUS TBEPAOCIUIABHBIX PEKYIIHUX

mactiH. Kakue mapaMeTphl TUIACTUH BIIMSIOT Ha Ka4eCTBEHHBIE MOKa3aTeln 00padoTKH
A30eII?

24. TexHonOrMUeCcKrEe BO3MOXKHOCTH  OOOpYIOBaHUS B  COBPEMEHHOM
CTaHKOCTPOCHHMH.

25. Ocobennoctn 00paboTkn Ha crankax ¢ YIIY. TexHomornueckue
BO3MOXXHOCTH 5-KOOPJIMHATHOW 00pabOTKH.

26. KoMriutekcHast aBromaTusanys Npou3BOJICTBEHHOIO IMpoliecca. B yeM oHa
nposisisierca? Ee JOCTOMHCTBA U HEJOCTATKH.

27. ABroMaTtnueckue TuHUM. [ MOKre Nponu3BOACTBEHHBIE CUCTEMBI.

28. KakoBbI OCHOBHBIE ITPUHIUIIBI IOCTPOEHUS aJANITUBHBIX IPOMBIIIIJIEHHBIX
po6oToB? Kak BBIITISLAUT 0o01Iast cxema alaliTUBHOTO MPOMBIIIEHHOT0 poOoTa?

29. Kakue uCnoyp3yroTCsl CHUCTEMBI OYYBCTBICHHS M KOOpPJIMHALUN
IPOMBILUIEHHOTO po00Ta B MPOCTPAHCTBE?

30. Ha  kakux  omepanusix  TEXHOJOTMYECKOTO  MPOILECCa  MOXKET
UCITOJIb30BAThCSI MPOMBIIIIIEHHBIN poOOT?

31. Kakue cymiectByror IHHOBaIlMOHHBIE TEXHOJOTHU B MEXaHOCOOPOYHOM
IIPOU3BOJICTBE?

32. Kakne aBTOMaTH3MpOBaHHBIE YCTAHOBKHU HCIIOJB3YIOTCS B COBPEMEHHOM

NpOU3BOJICTBE TMpu cOopke wu3aenuii? Kakoe BiIMsSHME OHU OKa3bIBAIOT Ha
TEXHOJIOTUYECKHI mpo1iecc cOOpKu?

33. Kakvne HHHOBallMOHHBIE YCTPOWCTBA ISl TPAHCHOPTUPOBKHU W3ACIIUM
MPUMEHSIIOTCS. B MAITMHOCTPOUTEILHOM ITPOU3BOJCTBE?

34. Kakue cymectBytor MTHHOBaIIMOHHBIE CITOCOOBI MTOIYYSHHS] HEPAZBEMHBIX
COEIMHEHUI?

35. Oco0E€HHOCTH 3JIEKTPOIIAKOBOM CBAPKH KaK COBPEMEHHOW TEXHOJIOTHU
MOJIYYEHHS] HEPAZBEMHBIX COCTMHEHUIA.

36. Kakwue cymiectBytor THHOBaIMoHHbBIE CITIOCOOBI CBAPKU JaBJICHUEM ?

37. Kakue cymectByroT MIHHOBAIIMOHHBIE TEXHOJOTMUM B TEXHUYECKOU
JIMarHOCTUKE, KOHTPOJIC U UCIIBITAaHUSIX?

38. TexHOI0rnuecKrne BO3MOKHOCTH KOOPAMHATHO-U3MEPUTEIBHBIX MAIIUH.

39. Hcronp30BaHNEe aKTUBHOTO KOHTPOJIS JETAIH B TIPOIIecce €€ 00padOTKH.

40. [IpoMbIlITIEHHBIE BHACO30H/IBI, BUACOIHIOCKONHBI. [IpuHIMIT neicTBus,

001aCTH MPUMEHCHHS.
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41. Kakme  cymectBytor  VHHOBallMOHHBIE  DJIEKTPOPU3NYECKUE U
IIEKTPOXUMUYECKUE CITOCOOBI 00paOOTKH?

42. DIEeKTPOIPO3NOHHASI 00pa0OTKA: CYITHOCTh, 000PYI0BAHHE.

43. DNeKTpoXuMUYecKasi 00paboTKa: CylIHOCTb, 000PYyIOBaHHE.

44, DnekTpoMexaHndeckas 00pabdoTKa: ClIoCOOBI, TPUMEHEHHE.

45. Kakue cymectByroT VHHOBallMOHHBIE TEXHOJOTHH CBAapKH W PE3KH
METaJuIOB?

46. [IpumeHeHne  yIbTPa3BYKOBBIX  TEXHOJOTMH MPU  MEXAHUYECKOU
00paboTKe U KOHTPOJIE U3CIUN.

47. DNeKTPOHHOIYy4YeBass 00paboTKa: CYIIHOCTh, 000PY/I0BaHUE.

48. JlazepHble YCTAaHOBKH: MPUHIIUI JEHCTBUS, 00JACTH IPUMEHEHUS.

49. Oco0eHHOCTH THIPOoaOPA3ZUBHON PE3KU METAIIOB.

50. [1na3MeHHas cBapka M pe3Ka MaTepualioB: CYIIHOCTh, 000PYI0BaHUE.

Kpumepuu ouyenku: npuBeIeHbI B pas3jaeie 2.

Haumenosanue: 5x3aMeH.

Ilpeocmaenenue ¢ @OC: niepeyeHb BOMPOCOB.

Bapuanmui 3a0anuii:

1. Be1OOp 3arotoBOK i NMPOM3BOJACTBA JETajlel MAIIMHOCTPOEHHUS CpeaHen
cnoxuoctu (u3 T1K-3).

2. Pa3paboTka  TEXHOJOTMYECKUX  MPOLIECCOB  HW3TOTOBJICHUS  JeTajiel
MAaIIMHOCTPOEHUS cpeaHe cioxHoctu (u3 11K-4).

3. THHOBaLIMOHHBIE TEXHOJIOTUH B 3aTOTOBUTEIBHOM IIPOU3BOJICTBE.
MHHOBalIMOHHBIE TEXHOJIOTMH B CTAHKOCTPOEHUHU.
MHHOBalIMOHHBIE TEXHOJIOIMU B MHCTPYMEHTAJIbHOM MPOU3BO/JICTBE.
HMHHOBAIIMOHHBIE TEXHOJIOTHH B MEXaHOCOOPOUYHOM MPOU3BOJICTBE.
NHHOBALIMOHHBIE TEXHOJIOTUHU MOArOTOBKY ITpon3BocTBa. CAIIP.
MHHOBalIMOHHBIE TEXHOJIOIMHU TPAHCIIOPTUPOBKH U3EIIHA.
9. lHHOBaIMOHHBIE TEXHOJIOTHH TEPMHUECKON 00pabOTKH.
10. MHHOBaIMOHHBIE TEXHOJIOTUU B TEXHUYECKOW NMArHOCTHKE, KOHTPOJIE U

iR

UCIIBITAHUSIX.
1. HNunoBannonubsie nHpopMannonueie Texnonoruu. CALS - TexHonorumu.
12. [TpompbliuieHHBIE POOOTHI.

13. O0630p METOIOB YJIbTPA3BYKOBOM 00paOOTKH.

14. 0O0630p METOOB IJIA3MEHHON 00PaOOTKH.

15. O0630p METO0B ICKTPOHHOIIYUEBONH 00paOOTKH.

16. O0630p METOOB JIa3epHOI 00PaOOTKH.

17. O0630p MHHOBAIIMOHHBIX TEXHOJOTHI CBAPKHU U PE3KU METaJLIOB.
18. ['unpoabpa3uBHas pe3ka METAIIOB.

19. [Inma3meHHas cBapka U pe3Ka METAJUIOB. THIIBI IIJIa3MaTPOHOB.
20. HamumaBka: ciocoObl, MpUMEHEHHE.

21. XonoaHas (IpeccoBasi) CBapka.

22. CBapka TpeHueM.

28



23.
24,
25.
26.
217.
IIPOU3BO/ICTRBA.
28.
29.
00pabOTKH.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.

DJIEKTPOHHOJIyYEBasl CBapKa.

JlazepHas cBapka.

Huddy3nonnas cBapka.

Y pTpa3ByKkoBas CBapkKa.

Hcrnonb3oBaHME HOBBIX MaTE€pPUAIOB B WHHOBALIMOHHBIX TEXHOJOTHSIX

TexHOJIOrny MOPOIIKOBOM METAJUTYPIUH.
O030p  AMEKTPOPHU3UYECKUX H  DJICKTPOXUMUUYECKHX  CIIOCOOOB

DNEeKTPOIPO3UOHHAs 00pabOTKa: CIIOCOOBI, MPUMEHEHHUE.
DnekTpoxuMuueckas oopaboTka.

DnekTpomMexaHudeckass 00paboTka: CriocoObl, MPUMEHEHHE.
O0630p UHHOBAIIMOHHBIX TEXHOJIOTHI HAHECEHHUSI TTOKPHITUH.
HMHHOBalIMOHHBIE TEXHOJIOTHH HATBIIICHUS.
VHHOBaIIMOHHBIC BAKYYMHBIC TEXHOJIOTHH.

O030p MPOTrPECCUBHBIX YIIPOUHSIOMINX TEXHOJIOTHH.
Hanomarepuansl. HaHoTeXHOMNMOTMA.

TepMoMexaHUYECKOE YIIPOUHCHHE.

Crioco06b1 MHTEHCU(DHUKAITUH JIC3BUMHBIX METOJIOB 00OPabOTKH.
VMHHOBaIIMOHHBIE TEXHOJIOTHH a0pa3uBHOM 00PaOOTKH.

Kpumepuu ouenku: npuBeIcHbI B pasaeie 2.

2. Kpurepuu u mKkaJjbl OHeHUBAHUS

JUIs  KOHTPOJIBHBIX MEPOIPHUATHI (TEKyIEro KOHTPOJIS) YCTaHaBIMBAETCS
MUHUMAJIbHOE ¥ MaKCHUMAaJbHOE KOJMYECTBO OajyIoB B COOTBETCTBUHM C TaOJUIIECH.
KonTponbHOe MeponpusaTHe CUMTaeTCsl MPOWICHHBIM YCIICITHO MpU yCIOBHUH Habopa
KOoJIM4YecTBa 0ayuIOB HE HIKE MUHUMAIILHOTO.

Pesynbprar

O6yUIeHI/I$I N0 AUCHUIUIMHC CYUHUTACTCA AJOCTUIHYTBIM IIpU YCIICHIHOM

IMPOXOKACHUN O6y‘—IaIOI_HI/IMC$[ BCCX KOHTPOJIbHBIX MGpOHpHHTHﬁ, OTHOCAIIHNUXCA K

JTAHHOMY PE3yJIbTaTy OOyUeHHUS.

Pazoenvt oucuyuniunwi Konauuecmeo 6annos
Dopma Konmpoa ;
min max
TeXHUKO-DKOHOMHUUECKHE PK3aMeH 4 6
[PEIOCHUIKA HHHOBAITHOHHBIX
[POX3BOJICTBEHHBIX POLIECCOB.
MHHoBaIMoOHHbIE TEXHOJIOTHH BPK3aMeH 4 7
3arOTOBHTEILHOM
[POU3BO/ICTBE.
HHOBAIIHOHHBIE MATEPHAIbI B PK3aMEH 4 7
IMPOMBIIIIJIICHHOCTH.
VHHOBAIIHOHHBIE TEXHOJIOTUH
hopMooOpazoBaHusl.
MHHoBaIMoOHHbIE TEXHOJIOTHH BPK3aMeH 4 7
CTaHKOCTPOCHHUH
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I/IHHOBaHI/IOHHBIC TCXHOJIOI'nin B’Pa6OTa Ha MPAKTUYCCKUX 3aAHATUAX: TCKyH.lI/Iﬁ 5 7
I/IHCprMeHTaHBHOM KOHTPOJIb BBIIIOJIHCHUSA 3aJaHUN, 5K3aMCH

POU3BOACTBE.
MHHOBaMOHHBIE PK3aMeH 4 6
WH(pOpPMAIIOHHBIS
rexaonorun. CALS -
TEXHOJIOTHH.
HHOBaIIMOHHBIE TEXHOIOTUU PK3aMEH 4 7
ABTOMAaTH3UPOBAHHOTO
MPOU3BOACTBA.
[TpoMblIIeHHBIE POOOTHI
HHOBAIIMOHHBIE CLIOCOOBI BK3aMeH 4 6
HAHECEHUS] NOKPBITUI

MIHHOBALIMOHHBIE TEXHOJIOTUM B[Pa00Ta Ha MPAKTUYCCKUX 3AHATUAK: TCKYIHIT 5 7
MEXaHOCOOPOYHOM [KOHTPOJIb BEITIONTHEHUS 3aIaHIH, SK3aMEH

HPOU3BOJICTBE.
HHOBALIMOHHBIE TEXHOJIOTUN BPK3aMEH 4 6
TEXHUYECKOH IUarHOCTHKE,
KOHTPOJIE Y UCTIBITAHMSAX.

HHOBAIIMOHHBIC PaboTa Ha MPAKTHYCCKUX 3aHATHAX: TCKYIIUH 4 7
(CHeLII/IaJ'IBHBIe) TEXHOJIOTUU KOHTPOJIb BBIIOJIHCHUA 3az[aH1/1171, 9K3aMCH
00pabOTKH.

DNEKTPODU3NICCKUE U
HIIEKTPOXUMHIYECKHE CIIOCOOBIL.
MHHOBaLIMOHHBIE BK3aMeH 4 7
(TporpeccUBHBIC) TEXHOJIOTHH
CBApKH U PE3KH METAJLIOB.
OK3aMeH DK3aMeH 0 20

HUroro 50 100

HpI/I OOCHHBAHHU PC3YJIbTATOB o6yquI/m M0 JUCHUINIMHC B XOAC TCKYIICTO
KOHTPOJII  YCIICBACMOCTH  HCIIOJIB3YIOTCA  CIACAYIOIIHC KpPHUTCPHH. MuHuMaabHOE
KOJIMYECTBO OalyIOB BBEICTABIISCTCS O6y‘laIOHIGMYCSI IIPpXU BBIIIOJIHCHHUH BCCX HOKa3aTGHGﬁ,
AOITYCKAarOTCsA HCCYNICCTBCHHBIC HCTOYHOCTH B U3JI0KCHHUHN U O(bOpMJIGHI/II/I Martcpuajia.

Haumenosanue,
Ilokazamenu evicmasnenus MUHUMAILHOZ0 KOIUYUECMEA 0108

0003HaYueHue
Pa6ora Ha| 3ajaHus BBINOJIHEHBI Oojiee 4YeM HarosioBUHY. IIpHCYyTCTBYIOT cepbE3Hble
MPAKTUICCKHIX omuOku. [IpoIeMOHCTPUPOBAH YIOBJICTBOPUTEIBHBIA YPOBEHBb BIIAJICHUS
3aHATHIX: MaTepHalioM.
TEKYIIHA [IposiBieHbI HHU3KHE CIIOCOOHOCTH TIPUMEHSATh 3HAHWS W yMCHHS K
KOHTPOJIb BBITIOJITHCHUIO KOHKPETHBIX 3a/1aHHH.
BBITTOJTHEHHS Ha 3amuTe mpakTudeckux pabOT JaHBI MPaBUIBHBIE OTBETHI HE MEHEE YeM
3aJaHUIA. Ha 50% 3agaHHBIX BOIPOCOB.

[TpomexyTouHas aTTecTalys Mo JUCIUILIMHE TPOBOAUTCS B POpMeE IK3aMEeHa.

HtoroBast oleHKa MO [AUCHUIUIMHE MOXET OBITh BBICTaBICHa Ha OCHOBE
PE3yNbTAaTOB TEKYIIETO KOHTPOJIS C HCTIONb30BAHUEM CIICAYIOICH IIKATIBI.

Ecnmu cymma HaOpanHbIX OamioB MeHee 50 — oOydaromuiicsi He JOIycKaeTcs A0
MIPOMEKYTOUYHOM aTTeCTaIIH.

Ecmm cymma 6amnoB cocraBisier 50 6amioB u 6osiee, 00ydJarOmMiAcs TOMyCKAeTCs
710 SK3aMEHa.

Hrorosas OLCHKAa Ha JK3aMCHC IIO0 AJUCHUIINIMHC MOXKCT OBITH BBICTaBJICHA Ha
30



OCHOBC PC3YJIbTATOB TCKYHICTO KOHTPOJIA C UCIIOJIb30BAHHUCM CHGHYIOHIGﬁ IIKaJIbI:

Ouyenka Habpano 6annos
«OTIIUYHOY 90-100
«XOpOLIO» 75-89

«yAOBJIETBOPUTEIBHO» 60-74
«HEYAOBJIETBOPUTEIBHO» 50-59

builer K sK3aMeHy BKJIOYAEeT 2 BOIPOCA.

[IpomexyTouHas arrecTanusi MPOBOAUTCS B (opMmMe YCTHOro ompoca. Bpems Ha
ITOATOTOBKY: 45 MUHYT.

[Ipu oneHuBaHUM PE3YyJIBTATOB OOYYEHHUS MO AUCLMILIUHE B XOJE MPOMEKYTOUHON
aTTECTAllMM MCIIOIb3YIOTCS CIEAYIOIIME KPUTEPHUH U IIKAJIA OLICHKH.

Ouyenka Kpumepuu ouenxu

OOyyaromuiicss TOKa3ajdl BCECTOPOHHEE, CHUCTEeMAaTUYECKOe U
riyOoOKoe 3HaHHWE Y4eOHOro Mmarepuaia, IperyCMOTPEHHOTO
IpOrpamMMoii, yMEHUE YBEPEHHO MIPUMEHATh HA UX MPAKTUKE MPU
«OTJIINYHO» penieHnn 3ajaa4 (BBIMOJTHCHUH 3a/IaHHI), CIOCOOHOCTH MOJHO,
MPaBUJILHO U apryMEHTHPOBAHO OTBEYaTh Ha BOIPOCHI U JENATh
HeoOXoauMble BBIBOABL. CBOOONHO UCIOJB3YET OCHOBHYIO
JUTEPaTypy u 3HAKOM c JOTIOJHUTEIBHOU
JUTEPaATypOi, PEKOMEHJOBAHHOW MPOTPaMMOK

OOyuaromuiics Mokas3ajl MOJHOE 3HAaHHE TEOPETUYECKOro MaTe-
«XOPOILIO» puana, BJIQJCHHE OCHOBHOW JIUTEPATypOH, PEKOMEHIOBAaHHOM
MporpaMMoil, ~yMEHUE CaMOCTOATEIbHO  pemarb  3aJaudu
(BBITIOJIHATh  3aJIaHUSA), CIOCOOHOCTH ApPTryMEHTHPOBAHO OTBE-
YaTh Ha BOINPOCHI U JeNaTh HEOOXOJUMBIE BBIBOABI, JOIMYCKAEeT
€AMHUYHBIC OIIMOKH, MCIPABIISIEMbIE TOCIIE 3aMEUaHUs TPEro-
naBarensi. Croco0eH K CamMOCTOATENbHOMY IOMOJIHEHHIO W 00-
HOBJICHHUIO 3HaHWM B XoJe JajibHeWlIel yuyeOHOW paboThl M
npo¢eCCHOHATBLHOM AEATETLHOCTH.

OOyuaromuiics 1eMOHCTPUPYET HEMOJHOEe WM (hparMeHTapHOe
3HaHHE  OCHOBHOIO  y4eOHOro  Marepuanga,  JOINYCKaeT
CYLIECTBEHHbIE OIIMOKM B €ro U3JI0KEHUHU, HCIBITHIBAET
3aTPyAHEHUS U JIOMYCKAeT OIIMOKU IpPU BBHINOJIHEHUH 3aJaHuN
(pemiennn  3amav), BBINOJHSAET 3aJaHUE TMPU  TOJCKA3Ke
npernojaBaTens, 3arpyiHserci B (OPMYIUPOBKE BBIBOJOB.
Brnaneer 3HaHMEM OCHOBHBIX pa3JelioB, HEOOXOAWMBIX ISt
JJIbHEHUIErO o0y4eHus, 3HAKOM C OCHOBHOM 1
JIOTIOJIHUTEIbHOM JUTEPATYPOU, PEKOMEHJOBAHHOM MPOrpaMMOn
OOyyaromuiicss Npu OTBETE JAEMOHCTPUPYET CYLIECTBEHHbBIE
npo0esbl B 3HAHUAX OCHOBHOT'O y4eOHOTo MaTepHaia, J0IMyCKaeT
rpyObie OmMOKN B ()OPMYITMPOBAHUU OCHOBHBIX MOHATUH U TIPU
pELICHUH THUIOBBIX 3a/1a4 (IpU BBIIOJHEHUU THUIIOBBIX 3a/laHUil),
HE CIIOCOOCH OTBETUTH HAa HABOSIINE BOIPOCHI MPETIOIaBaTelsl.
Onenka craBUTCS  OOYyYaloIIUMMCs, KOTOpble HE  MOTYT
IPOJIOJDKUTE O0Y4eHHE WM MPUCTYNUTh K NPOPecCHOHATHHON
NESITeIbHOCTH 10 OKOHYAaHUU O0pa30BaTEIbHOIO YUPEKIECHUS
0e3  JONMOJIHMUTENBHBIX  3aHATHM 1O  paccMaTpuBaeMoOM
JUCLUIUINHE

«YAOBJICTBOPUTCIIBHO»

«HCYOOBJICTBOPUTCIIBHO»
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