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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

[lenpe — monydeHWe CTyIACHTaMH OOILIET0 MPEACTaBICHUS O TEXHOJOTHUYECKOM
000pyIOBaHWH, WCIOJNB3YEMOM B HauOoJjiee 3HAYMMBIX MpoleccaX OOpabdOTKH METaJUIoB
JaBIICHUEM — KOBKE, IITAMIIOBKE, IIPOKAaTKe, BOJOYCHHH, a TaKXKE O3HAKOMIIEHHE C
TpeOOBaHUSMH €r0 AaBTOMATU3AIINH, MEXaHU3AIMH U MTEPCIIEKTUBAMH JaJTbHEHUIIIETO PA3BUTHUS;

—  TOATOTOBKA CTYJAEHTOB K MPOHM3BOJCTBEHHOH, INPOEKTHO-KOHCTPYKTOPCKOW U
UCCIICIOBATEIILCKOW JICATEIBPHOCTH B COOTBETCTBHHM C KBaJIH(DHKAIIMOHHOW XapaKTEPUCTHKON
OaxanaBpa 110 HaIIPaBJICHHUIO.

3anaum:

- pacmpeHre HayqYHOTro KPyro3opa B 00JIaCTH TEXHOJIOTUYSCKUX HAYK, Ha 0a3e KOTOPBIX
OyAymuii CHEIHMaINCT CMOXKET CAMOCTOSITEIIFHO OBJIAJEBATh BCEM HOBBIM,C YEM €My IPUICTCS
CTOJIKHYThCSI B TPOECCHOHAIILHOM JICATEIILHOCTH.

[Tnanupyemblie pe3ynbTaTsl 00yUeHHS — IMOIydYeHHE TPEACTABICHUN O TEXHOJIOTHYECKOM
000OpyIOBaHWH, HCIOJIB3YEMOM B HauOOJee 3HAUYMMBIX THpoleccax OOpabOTKU METaUIOB
JaBJICHUEM
OO6yuenne no gucuuminHe «O0OpyIOBaHHE METAJUTYPTUYECKUX MMPOU3BOJICTB» HAMPABICHO Ha
dbopmupoBaHHe Y 00YJarOITUXCS CICTYIONTUX KOMIIETEHITUH:

Ko 1 HauMeHoOBaHMe KOMIIETEH Ui NHaukaTopbl J0CTHXKEHHUS
KOMIIETeHIM U
[1K-1. Cnocoben  BeiOupats  Meroxw! | MIIK-1.1 - 3HaeT MeTOABl HCCIACAOBAHHIA,
IJIaHUPOBAHUA, IMMOATIOTOBKHM H IIPOBCACHUA IIPOBEJICHHUS, O6pa6OTKI/I " aHaJIn3a

HCCIICIOBaHUH, HAOIIONCHUN, WCIbITAaHUM’,
W3MEPEHU U TIPUMEHSTh WX Ha TMPAKTHKE,
AQHAJIN3UPOBATH, o0pabaTbIBaTh "
MPEJCTABIISITh PE3YIbTATHI

pe3yJIbTaTOB ~ HMCHBITAHUA UM HU3MEPEHHI.
Kpurepun BbpIOOpa METOAOB UM METOIUK
MCCIIEIOBAHUI

NIIK-1.2 VYmeer mnpoBOOUTH HCIHBITaHMUS,
u3MepeHuss M 00paboTKy  pe3yibTaToB.
PerucrpupoBate  mMOKazaHus ~ MPUOOPOB.
[IpoBoaut pacyéTnl 5 KPUTUYECKU
aQHAJIN3UPYET PE3YJIbTAThI, AEIACT BHIBOABI

UIIK-1.3 Bnaneer BBIOOPOM UCHIBITATEIBHOTO
U U3MEPUTEIIBHOTO 00opynoBaHus,
HE00XO0AUMOTO JUTSL MIPOBEACHUS
HCCIIEeOBAaHNN. BLIIOIHAET OLEHKH |
00pabOTKH Pe3yIbTaTOB UCCIEAOBAHUS

T1K-2 Cnocoben BBIOMpATh metonsl | UIIK-2.1 - 3nHaeT MeTOObl MCCIEIOBAHHUM,
MJJAHUPOBAHUSA, TOATOTOBKM M MpoBeneHus | TPOBEACHNUA, 00paboTku a aHajm3a
pEe3yNbTaTOB  HCHOBITAHUH U  HU3MEpPEHUM.
Kpurepun BBIOOpa METOJOB U METOJUK
HCCIIeJOBaHU

WCCIIEAOBaHUN, HAOIIOACHUN, WCHIBITAHUH,
U3MEPEeHUH M TIPUMEHSTh WX Ha TPaKTHKE,
AHAJIN3UPOBATH, 0o0pabaTbIBaTh U

HPEACTABIATE PC3YIIbTATRI UIIK-2.2 VYmeer mNpOBOAUTH UCIHBITAHUS,
U3MEPEeHHsS U 00pabOTKy PE3yIbTaTOB.




n

U3MEPUTEIILHOTO

HEOOXO0IUMOTO JUTSE
HCCIICIOBAHUI.

Bremonnaser OILICHKH
pe3yJIbTaTOB UCCICAOBAHUS

PeructpupoBars nmoka3zanusi npuOOpOB.
[IpoBoauT pacuéThsl u
aQHAIM3UPYET PE3yJIbTAThI, ACTACT BHIBOIBI
HIIK-2.3 BnageeT BHIOOPOM HCHBITATEILHOTO
obopynoBaHus,

IIPOBEICHUS

KPUTHYECKU

00paboTKu

2.

MecTo AUCHHUIVIMHBI B CTPYKTYpPE 06p330BaTeJIbH0ﬁ NporpaMmmbIl

JlucumiuinHa OTHOCUTCS K dYacTH, (opMupyemMol yJacTHHKaMH O0O0pa30BaTEIIbHBIX
oTtHoueHuii 6soka b1 «ucuummuael (MOIyIN)».
«O0opy/ioBaHNE  METALTYPrHYECKUX  TPOM3BOJICTBY»  B3aMMOCBsI3aHA
COJIEPKATENbHO-METOJMYECKH CO CIACAYIOUIMMH TUCIUIUIMHAMU U npaktukamu OOIT:

- Meramnypruyeckre TEXHOJIOTUY;

- COBpeMeHHHe TEXHOJIOTUU MCTAJUTYPTHYCCKUX ITPOLECCOB;

- [IopomkoBas MeTajuryprus.

3. CTpyKTypa U coiepkaHue TUCHUIINHBI

OO0r11ast TPYA0EMKOCTb AUCIMIUTHHBI cOCTaBisIeT 4 3aueTHbIX(e) equnuri(pl) (144 yacos).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

(mo ¢hopmam 0OyueHwHs)

3.1.1.0uHo-3a04Hast popma 00ydeHus

JIOTHYCCKH

n

u/n Buja yueOHoit padoTbl f;g)l;qecmo Cemectp
1 AyIMTOPHBIC 3AHATHS 46 8
B Tom unce:
1.1 | Jlekuun 18 8
1.2 | CemuHapcKue/mpakTHYeCKUe 3aHATHS 28 8
1.3 | JIaGopaTopHbIe 3aHSATHUS
2 CamMocTosiTeIbHAsSI padoTa 98 8
Kypcosoii npoekt 8
IIpomeskyTOouHas aTTecTanms
3auet/aud.3auer/sK3aMeH DK3aMeH
HToro 144 | 8
3.1.2.3ao4nas ¢popma 0OyueHus
u/n Buja yueOHoit padoThl KOJ‘]:;:(C;?BO Cemectp
1 AYIUTOPHBIE 3aHATHUS 14 9




B ToM uucie:

1.1

Jlexknuu

1.2

CeMuHapCKUE/TPAKTUYCCKHUE 3aHITHS

1.3

JlaGoparopHsble 3aHATHS

CamocrosiTesbHasi padora

130

KypcoBoii npoekt

IIpomeskyTouHasi arTecTanms

3auet/aud.3auer/IK3aMeH

DK3aMeH

Hroro

144

9

3.2 TemaTnyeckuii IJIaH M3y4YeHHs TUCHUTITIHHBI

(o dhopmam oOyueHus)

3.2.1.0uH0-3a0uHas opMa oOydeHus

/o

TpynoemkocTh, 4yac

Paznesnbl/TeMbl
JucuMnianHb

Bcero

AynuTopHasi pabora

Cemunapckue/

BAHATUA

UlaGoparopHbie
BaHATUA

[IpakTrueckas
[OATrOTOBKA

Pasznea 1. BBenenne. 14

11

Tema 1. Ilpenmer u mnocTpoeHue
Kypca, €r0 OCHOBHBIE Pa3/IeIIbl U CBS3b
c JpYTUMH JUCLUIUIMHAMU.
Hctopuueckuit  0030p  pa3BUTHSA
METaJUTypruyeckoro  00OpyAOBaHMUSL.
IlepcnexTuBsl pa3BUTHSL. Pons
IIPOEKTHBIX U Hay4HO-
HCCIIEI0BATEIBCKUX OpraHu3aIuii,
MAaIIMHOCTPOUTENIBHBIX U
METaJITyPrUYeCcKuX 3aBOJIOB B
IPOEKTUPOBAHUM, M3IOTOBIEHUH U
COBEpUICHCTBOBAHUU  O0OPYIOBaHMS
METAJITYPrUUECKUX 3aBOJIOB,
MOBBILICHUS €r0 MPOU3BOIUTEIHHOCTH
Y HaJIE)KHOCTH.

NN TTekmuun

N| ™ mpakTHyeckue

—| = (CaMocTosiTeIbHAS

ol O
padora

Pasnen 2. Mexanuueckoe | 56
odopynoBaHue AOMEHHBbIX u
CTaJICIJIABUJIBHBIX IIE€XO0B.

10

40

2.1

Tema 1. OGopynoBaHue IIEXOB IS
MOATOTOBKHA IIUXTOBBIX MaTEPHUAJIOB.
JpobunsHo- pa3MoJbHOE
00opyI0BaHue.

10




OO6opynoBanue it  TPOXOYECHUSI.
Ha3nauenue u KOHCTPYKIIUU
MCJIBHUII.

2.2

Tema 2. O6opynoBaHue TUIA
oborameHus: OyTapbl, Cemnaparopsl,
¢b1oTanMOHHbIE MAIIUHBI, 00XKUTOBbIE
TICYH. O6opynoBanue
arJioMmeparmoHHou Gpadpukmu.
OOGopynoBanue i MPOU3BOJCTBA
OKATBIIICH.

10

2.3

Tema 3. OOGopynoBaHue JOMEHHOTO
nexa. OOriee ycTpoicTBO U Mpoduib
noMeHHON mneun. CMmemmMBaHuEe U
yCpeIHEeHHe py/I.

O6opynoBanue TUTSt nojauu
[IMXTOBBIX MaTepuasoB.
O6opynoBanue KOJIOIITHUKOBBIX
ycTpoicTB. Pa3BuTtHe KOHCTpyKUUI
3aCBIITHBIX YCTPOUCTB.

10

2.4

Tema 4. OGopynoBanue ansi yOOpKH
yyryHa. MamuHsl W MEXaHU3MBI
JUTEHHOTO JIBOPA, TUIIBI U YCTPOUCTBA
MEXaHH3MOB. MaIlMHbl W arperarbl
Ui TIepabOTKH JKUJAKHX TPOJYKTOB
JIOMEHHOTO I1eXa.

Tunel U KOHCTPYKIIMH PA3TUBOYHBIX
MAIIIHH.

10

Pasznen 3. MexaHn4yeckoe
o0opyioBaHNe  CTAJENJIABHJIbHBIX
IEXO0B.

74

10

16

48

3.1

Tema 1. Mammnbl W arperathl s
nepepaboTKU  METaNIMYeCKOro Jioma.
MammHbel W arperathl UL PE3KHU
KpYIMHOrabapuTHOTO ToMa. MaluHbl
arperaTsl JIsl APOOJICHUSI CTPYKKH.

10

3.2

Tema 2. Muxcepsl. KoncTpykuus,
IKCIUTyaTaIis HpacyerT.
O6opynoBanue KHCIIOPOJIHO-
KOHBEPTOPHBIX 1IEXOB. [ py30mOTOKH 1
000pyoBaHKE IIEXOB.

Mamusbl U ycTpoiicTBa uis yOOpKH
OpoayKkToB IutaBku. OO6opynoBaHHe
st yOOpKu BBIOPOCOB MeTauia u
IIJIaKa.

Konctpykuus COBPEMEHHBIX
KHCJIOPO/IHBIX KOHBEPTOPOB OOJIBILION
€MKOCTH.

10

3.3

Tema 3. IIpuBog IIOBOPOTa

10




KoHBepTOpoB.  CnocoObl  mopauu
KHCII0posia B KOHBepTOp. KoHBepTOpHI
C JoHHOW mpoayBko. Oumctka
oTxoJiIux razoB. O6opynoBaHHEe U
MexaHu3Mbl. [IpuBoabl  BpaleHus.
Crioco6b1 noJiauu KHCIIOPO/a.
CranemniaBuibHble arperarbl
HENPEepbIBHOTO necTBus
KOHBEPTOPHOTO THUIIA, CAHJ
CTPYHHOTO papuHUpOBaHUS.
IlepcrieKTUBEI pa3BUTH.

3.4

Tema 4. O6opynoBanue
AJIEKTPOCTAJIEIIIIaBUIILHBIX 1IEXOB.
Knaccudukamms u YCTPOHCTBO
JIYTOBBIX  AJIEKTPOCTAJICIUIaBUIBHBIX
TICYCH.

10

3.5

Tema 5.
O6opynoBanue  js
00pabOTKM CTald H  TOJNyYCHHS
(beppociiaBoB. Konctpykuuu
BAKYYMHBIX II€4€i. YCTaHOBKH s
BBIIIJIABKM ~ KAueCTBEHHOW  cTalu
AJIEKTPOIIIAKOBBIM CIIOCOOOM.
ITna3MeHHOIyrOBbIe EYH.

JlyroBbie [IEeYU.
BaKyyMHOH

Hroro

144

18

28

98

3.2.2. 3aouHas ¢popma o0yUyeHHsI

n/n

Pasneanl/TeMbl
JIACcuuNJIMHBI

TpyroeMkocTs, yac

Bcero

AynuTopHas padora

Cemunapckue/
MPaKTUYECKHE
3aHATHUS

JlaGoparopHbie
BaHATUA

[IpakTueckas
MOATOTOBKA

Pasznen 1. BBegenue.

21

11

Tema 1. Ilpenmer u mnocTpoeHue
Kypca, €r0 OCHOBHBIE pa3Eibl U CBS3b
c JPYTUMHA JUCITUTLIMHAMH.
Hcropuueckuii 0030p pa3BUTHS
METaJUTypTHUECKOr0  000PYIOBaHUS.
[IepcnexkTuBbl pa3BUTHSL. Pomnp
MPOEKTHBIX Hu HAay4YHO-
HCCIIeI0BATEIbCKUX OpraHu3alnii,
MAaIIMHOCTPOUTEIIbHBIX Hu
METAJLTYPTHYECKUX 3aBOJIOB B
MPOEKTUPOBAHUU, H3TOTOBJICHUU U

=P JTekuuun

| ro(CaMocTrosiTeibHAs

ol O
padora




COBEPILICHCTBOBAHUH  00OpPYIOBaHHUS
METaJTyPrHYeCKUX 3aBOJIOB,
IMOBBIIICHHUA €0 IMTPOU3BOAUTCIIBHOCTU
Y HaJIS)KHOCTH.

Pasznen 2. MexaHnuyeckoe
obopynoBaHue JOMEHHEBIX ) |
CTAJEIIABUJIBHBIX 1IEX0B.

57

50

2.1

Tema 1. OOGopymoBaHue IIEXOB IS
MOATOTOBKUA IHIMXTOBBIX MaTEpUAJIOB.
HpobunbHo- pa3MoJIbHOE
o0opyI0BaHue.

O6opynoBanue  JUisi  TPOXOYEHUSI.
Hasnauenue u KOHCTPYKLUH
MEJIbHHII.

14

2.2

Tema 2.  OOopynoBanue  Juis
oOoraimenus:: OyTapbl, cemapaTropsl,
(y10TalMOHHBIE MAIIUHBI, 00XKHUTOBbIE
neuu. Ob6opynoBanue
arJioMepaluoHHON (paOpUKH.
O6opynoBanue Juisi HPOMU3BOJCTBA
OKATBIIIEH.

12

2.3

Tema 3. O6GopynoBaHHe JOMEHHOTO
nexa. OOmiee ycTpoiicTBO u npoduib
JgomMeHHOM nieun. CwmelmmMBaHHEe U
YCpEIHEHUE PY/I.

O6opynoBanue TUIs nojiayu
MIAXTOBBIX MaTepHayioB.
O6opynoBanue KOJIOIITHUKOBBIX
ycTpoicTB. Pa3Butne KOHCTpyKUUH
3aCBINHBIX YCTPOUCTB.

12

2.4

Tema 4. OGopynoBanue st yOOpKHU
yyryHa. MaluHbl U MEXaHU3Mbl
JIUTEMHOTO IBOPA, TUIBI U YCTPOMCTBA
MEXaHU3MOB. MalmuHbl M arperarsl
U1 TIepabOTKU JKUJIKUX TPOJYKTOB
JIOMEHHOT0 1I€Xa.

Tumbl 1 KOHCTPYKIIMH Pa3TUBOYHBIX
MaIIH.

12

Pa3nen 3. MexaHnunueckoe
o0opyioBaHNe  CTAJENJIABHJIbHBIX
I{EXO0B.

66

60

3.1

Tema 1. Mamunbsl u arperaThl s
rnepepaboTKH  METALTUYECKOTO  JIoMa.
MamuHbl W arperathl Uil PE3KHU
KpyMHOrabapuTHOro JjoMa. MaluHbl U
arperatsl sl IpOOJICHUS CTPYKKH.

12

3.2

Tema 2. Muxcepsl. KoncTpykuws,

OKCILTyaTagusa npacycT.

12




10

O6opynoBanue KHCIJIOPOJIHO-
KOHBEPTOPHBIX 11€XO0B. I py30MOTOKH U
000pyI0BaHUE 1IEXOB.

MamuHbsl 1 yCTpoHcTBa Il yOOpKH
OpoAyKToB IiaBku. OO0opynoBaHue
U1l yOOpKH BBIOPOCOB MeTauia H

IIITaKa.
Kouctpykuus COBPEMEHHBIX
KUCJIOPOJHBIX KOHBEPTOPOB OOJIBIIONM
EMKOCTH.
3.3 | Tema 3. [TpuBox MOBOPOTA 1 12

KoHBepTOpoB.  CmocoObl  moaayu
KHCJIOpoJia B KOHBepTOp. KoHBEpTOPHI
C JOHHOW mpoayBkoil. Oumcrka
orxoadumux ra3oB. OOopyaoBaHue U
MexaHu3mbl. [IpuBoabl  BpaleHUs.
CriocoOmr o1a4uu KHCIIOpO/JIa.
CranemnyiaBuibHbIe arperarbl
HETIPEPBIBHOTO JIEUCTBUSA
KOHBEPTOPHOTO THUIIA, CAH/
CTpyHHOTO papuHUpOBaHUS.
[lepcrieKTHBBI pa3BUTHSL.

34 | Tema 4. O6opynoBanue 1 12

JIEKTPOCTAICIIABUIIBHBIX 1IEXOB.
Knaccudukanus u YCTPOMCTBO
JOYTOBBIX  BJIEKTPOCTAJIETIaBUIIbHBIX
neyen.

3.5 | Tema 5. Jlyrossie MEYH. 1 12

OOGopynoBanue  uisi  BaKyyMHOH
00paboTKM cTan ©  TOJY4YSHHS
dbeppocIaBos. Konctpykiiun
BAKYYMHBIX II€U€l. YCTAaHOBKU s
BBITUIABKM ~ KAYeCTBEHHOW  CTalu
AIIEKTPOIILIIAKOBBIM CIIOCOOOM.
I11a3MEHHOIYTOBBIE ITEYH.

Hroro | 144 6 8 130

3.3 Copepxanue THCHUILIMHBI

Pa3nea 1. BBenenne.

Tema 1. IIpenmer m mocTpoeHHne Kypca, €ro OCHOBHBIE pa3lielbl U CBSI3b C APYTUMU
mucuuruinHamu.  Mcropudeckuif  0030p  pa3BUTHS  METAIyprH4e€CcKOro  0OOpYAOBaHMUSL.
HepCHeKTHBBI Pa3BUTHA. Pois IMPOCKTHBIX W HAYYHO- HCCICAOBATCIBCKUX opraHmauMﬁ,
MaIIMHOCTPOUTENBHBIX M METAJUNIyprUU4eCKUX 3aBOJIOB B INPOEKTUPOBAHUM, M3TOTOBICHUH U
COBCPUICHCTBOBAHUHU O60py210BaHI/I$I MCTAJLTYPIUICCKUX 3aBO/I0B, ITOBBIIIICHUA €ro
IIPOU3BOIUTEIBHOCTH U HAJIEKHOCTH.

Paznen 2. Mexann4deckoe 000py10BaHHe JOMEHHBIX M CTAJIEIVIABUJIBHBIX I[€X0B.
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Tema 1. OGopynoBaHue 1EXOB JUIsl TOATOTOBKU IIMXTOBBIX MaTepuanoB. [[poOuibHO-
pasmoibHOe oOopynoBanue. ObGopynoBanue Juisi TpoxodyeHHsa. HasHaueHMe M KOHCTPYKIUH
MEJIbHHII.

Tema 2. OOopynoBanue maisi obOoramieHus: OyTaphl, cemnaparopsl, (IIOTALMOHHBIC
MaluHbl, 00kUroBbie meun. OOopymaoBaHKe arjgoMepanMoHHON ¢dadpuku. OOopymoBaHUE IS
IIPOU3BOCTBAOKATHIIICH.

Tema 3. Ob6opynoBanue aomeHHoro nexa. OOlmiee yCTpOHCTBO M MPOQPMIb TOMEHHOMN
neuyn. CMemmBanue u ycpenHenue pya. OdopynoBaHMe Ajs MOAAYM IIMXTOBBIX MaTEpUAJIOB.
O6opynoBaHue KOJOITHUKOBBIX YCTPOUCTB. Pa3BUTHE KOHCTPYKIIMI 3aCHITHBIX YCTPOUCTB.

Tema 4. OGopynoBanue 1isi yOOpKM YyryHa. MamuHBI ¥ MEXAaHH3MbBI JIUTEHHOTO
JBOpa, TUIBI M YCTPOWCTBA MEXaHWU3MOB. MamMHBI M arperaThl s MEepabOTKU SKUIAKUX
IPOJAYKTOB JOMEHHOIO 11€Xa. TUIbl U KOHCTPYKLUHU Pa3JIMBOYHBIX MAIIIKH.

Pa3nen 3. Mexannueckoe 000py10BaHHeCTAJIEIIABUIbHBIX IEXO0B.

Tema 1. Mammsbl U arperatsl Ajs nepepabOTKH METaJLIMYECKOro jioMa. MaluHsl U

arperarsl JUisl pe3Ku KpynmHorabapuTHorosioma. MaiivHbl M arperaTsl A1 JpOOIeHUs! CTPY>KKH.

Tema 2. Mukcepbl. KoHcTpykums, »dkcrutyatauus u pacder. OOopynoBaHue
KHCIIOPOJIHO- KOHBEPTOPHBIX I1eX0B. ['py3omoToku u oOopydoBaHue I1€XOB. MaluHbl U
YCTPOMCTBA ISt YOOPKH HPOAYKTOB Iu1aBku. OO0opynoBaHue 1isi yOOpPKH BEIOPOCOB MeTaiia |
nuiaka. KoHCTpyKIusi COBpeMEHHBIX KUCIOPOIHBIX KOHBEPTOPOB OOJIBIIOHEMKOCTH.

Tema 3. IlpuBox nmoBopora KoHBepTOpoB. CrocoObl Mojaun KUCIOpoAa B KOHBEPTOD.
KounBepTops! ¢ 1oHHOI npoayBkoi. OuncTka oTXoAsamux ra3oB. O00pyaoBaHHE U MEXAHU3MBI.
[IpuBogsr  Bpamenus. CnocoObl  momaun  kuciopona. CraneniaaBUibHBIE — arperarsbl
HENpepeIBHOIO JielcTBUsL  KoHBepTopHoro Tuma, CAHJl crpyiiHoro paduHupOBaHUS.
IlepcnexkTBEI pa3BUTHS.

Tema 4. OO6GopynoBaHHe 3JIEKTPOCTANEIIaBMIIbHBIX 1eXxoB. Kiaccudukanus u
YCTPOMCTBO NYTOBBIX3JIEKTPOCTANIETIIIABUIIbHBIX ITEYEH.

Tema 5. JlyroBele mneuu. OOopynoBaHue JUIsl BaKyyMHOH 00pabOTKM cTanu U
nosydeHus: ¢eppocruiaBoB. KOHCTpyKIIMM BakyyMHBIX TM€ueld. YCTAaHOBKM [Jisi BBITUIABKU
Ka4eCTBEHHOM CTaJIM 3JIEKTPOLIIAKOBBIM criocoOoM. [Ina3mMeHHOAyroBbIE TTEUH.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CemHuHapCKHE/TIPAKTHUECKUE 3aHATHUS

[IpaxkTrueckoe 3ansatue 1. M3ydeHnune anmapaTypbl 1 METOIUKHU UCCIIEIOBAHNS HATPY30K
Y HaNpsKEHUH ¢ TOMOIIBIO0 TEH30METPUUECKHX TaTYMKOB

[TpakTryeckoe 3aHsTHE 2. PacueT poTOPHOTO BarOHOOTPOKHIBIBATEIISI

[Tpaktrueckoe 3anstue 3. Pacuer OyHkepa ¢ 6apabaHHBIM 3aTBOPOM

IIpakTnueckoe 3ansatue 4. Pacuer nurarenei

[IpakTuyeckoe 3ansaTue 5. M3yueHne CHIIOBBIX MapaMeTpOB MPH IPOOICHHH.

3.4.2.J1abopaTopHbIe 3aHATHUS

VY4eOHBIM MJIaHOM He MPeAyCMOTPEHBI

3.5 TemaTnka KypcoBBIX POEKTOB (KypCOBBIX padoT)
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Llenb BBIMOIHEHHS] KYpCOBOTO MPOEKTa — 3aKpeIyieHHue W YriayOJjeHHe MpHOOpeTEeHHBIX
paHee 3HAHMH M HABBIKOB KOHCTPYWPOBAHMS THUIOBBIX M CHEUU(DUUECKUX IJIEMEHTOB M Y3JIOB
MeTaJTypruueckoro obopynoBanus. Pa3pabarbiBas MpPOEKT, CTYIEHT pelIaeT KOMILIEKCHYIO
3aa4ynOBbIIEHHs 3()(HEKTUBHOCTH MPOU3BOACTBEHHOTO 000PYOBAHUS U YIIYUIICHHUS KauyecTBa
OPOAYKIMH B IEJIOM; YYHUTCS CaMOCTOSITENIbHO paboTaTh C HOPMATHBHOW M CIPaBOYHOU
JIUTEPATYpPOM.

1. Pa3pabotka npuBoa arjaoMepanMOHHON MalIiHBbI.

2. PazpaboTka MexaHHM3Ma BarOHOOIPOKUABIBATENS CKJIAJJ0B JOMEHHBIX IIEXOB
(MexaHu3M 3a)XKMMaBaroHa B JIIOJIbKE).

3. Pa3paboTka MexaHuW3Ma BaroHOOINPOKH/BIBATENS CKJIAZOB JIOMEHHBIX

LIEXOB (MEXaHU3MKAHTOBAHUS JIFOJIBKH).

4. Pa3paboTka MexaHu3Ma IEperpy30yHoro rpeipepHoro kpaHa (IpOTUBOYTOHHOE

ycTpoiicTBO).PazpaboTka MexaHu3Ma Meperpy309Horo rpeidepHoro KpaHa

(MeXaHU3M MePeBIKEHUATENEKKH).

Pa3pabotka npuBoa BUOpallmOHHOIO TPOXOTa /Il pacceBa KOKca.

Pa3pa0oTka nprBOAa CKUIIOBOTO MTOIbEMHUKA JOMEHHOMH MEYH.

7. Pa3paboTka KOJIOIIHUKOBOI'O 3arpy304HOI0 YCTPOWCTBA paclpeaesieHus
LIMXTOBBIX MaTEpUAIOBB JOMEHHOH IIEYH.

8. Pazpabotka 0anaHCHPHOrO MPUBOJA 3aTPY30YHBIX KOHYCOB KOJIOUTHHKOBOTO
3arpy304HOrO0yCTpOICTBA JOMEHHOM IIEYH.

9. Pazpaborka MexaHM3Ma MOBOPOTA HJIEKTPOIYIIKH JJIsi 3a0UBKU YyTYHHOW JIETKH.

10. Onpenenenrie MOMEHTOB IIPU KAHTOBAHUU KOBIIIA YYyT'YHOBO3A.

11. Onpenenenrie MOMEHTOB IPU ONPOKUIBIBAHUM YAl U YCTOMYMBOCTHU
IJIAKOBO3A.

12. PacueT onpoKH/IbIBAIOIIEr0 MOMEHTA IIPH TOBOPOTE KOHBEpTOpa. Pacuer MalHbI
JUISI TTO/1aYU KUCJIOpOa B KOHBEPTOP.

13. PacueT MexaHu3Ma KadyaHus kpuctaumsaropa MHII3.

14. Pacuer xpuBOIl IUIABHOTO BBINIPSMIICHUS IMJIMHAPUYECKOTO CIMTKA C KUAKOU
cepaueBuHoianamMerpoM D300 MM.

15. Pacuet MexaHn3Ma MOBOPOTA KUCIOPOIHOTO KOHBEpTEpA.

16. Pacuet mpoduns pabodyero mpocTpaHCTBa KOHBEpTEpa ¢ BEpXHEW NMPOTYBKOH,
BMecTuMOCThI0400 T.

17. Pacuet mexann3ma HaksioHa neuu JICII. Pacuer mexaHu3Ma moBopoTa CBOJIA €YU
JACII

18 Pacuer reomeTrpuyecKuX pa3mMepoB pabouyero MpoCTPaHCTBA TyTrOBOM

crayeruiaBmibHol nieun/[CIT-150.

19 PacueT ABYX3JEKTPOIHON TEeUH dEeKTponniakoBoro neperurasa (DLUIT) s
NEepPeIUIaBacoOPTOBOrO CIUTKA KBaJIPaTHOTO ceueHHst Maccoit 15 T.

SRl

Kpurtepun onenkn:

KypcoBoii mpoekT o1ieHuBaeTcs M0 YEThIPEXYPOBHEBOM CHCTEME.

Onenka «OTJIMYHO» BBICTABISETCA CTYJIEHTY 3a 0e3011M00UHOE BHIMOIHEHUE 3a/1aHUS
(mo 90%3ananmus);

Onenka «Xopouo» BHICTaBIISIETCSA CTYACHTY 3a IPaBHIIBHOE BBIIIOJIHEHUE HE MEHEE 74
3aganus(6omnee 70%);
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OreHKa «Y/I0BJIETBOPHUTEIbHO» BBICTABIISIETCS CTYAEHTY 3a IPAaBUIBHOE BBITOJHCHHE
Hemenee Y4 3aganus (6oaee 50%);

Onenka «HeyaoB/1eTBOPHUTEIbHO» BBICTABIISETCS, €CIIM CTYICHT HE CIPaBUICS C
3aganueM(meree 50%)

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecTiedeHune

4.1 Hopmatusnbie 1okyMeHTbI 4 'OCToI
IIpy M3yYeHUN JUCLHUILUIMHBI HE TIPELYCMOTPEHBI

4.2  OcHoBHasi IuTEpaTypa

1. Jlykamkun H.JI. u np. O6opynoBaHue MeTaJIIypruuecKuX 3aBOJ0B, KOHCTPYKLMS U
pacuet. M.: Akanemkuura, 2003 r.

2. OcCHOBBI TIPOM3BOJACTBA M OOpabOTKM METAUIOB [AJIEKTPOHHBIN pecypc]| : 3Jek-
TPOH. y4eOH.-MeToA. kKoMiutekce qucuuiuinabl / U.JI. Koncrantunos [u ap.] ; Cuo.

dbenepan. yu-t. — Kpacuosipck: UIIK CDY, 2008. — on-line. URL : http:/files.lib.sfu-
kras.ru/ebibl/umkd/61/ (nata oopamenus 08.04.2017). — Pe->xum foctyma : cBOOOTHBII.

3. MarepuanoBefiecHUe W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MATEPHAIOB [IJICKTPOH-
HBIA pecypc] : BIEKTPOH. y4eOH.-MEeTOI. KOMIUIEKC Muciuruiinnabl / A.B. Bpaxuu- koB [u ap.] ;
Cub6. denepan. yu-t. — Kpacuosipck: UIIK COY, 2008. — on-line. URL : http://files.lib.sfu-
kras.ru/ebibl/umkd/1077/ (nara obpamienus 08.04.2017).

— PexumM goctyna : cBOOOHBIM.

4.3 JlonoJHUTeJbHAS JUTEpPaTypa

1. JImnueBckuit b. B. u np. Metaiyprust yepHeix meraioB. M.: Meramnyprus,
1986.
2. MarepuanoBejeHUE [IIEKTPOHHBIA pecypc] : IJIEKTPOH. YYEOH.-METOJ. KOMILIEKC

nucturuael / B.C. buponrt [u ap.] ; Cu6. denepan. ya-1. — Kpacnosipck: UK CDY, 2008. —
on-line. URL : http://files.lib.sfu-kras.ru/ebibl/umkd/12/ (mata 06- pamenus 08.04.2017). —
Pexxum noctyma : cBOOOIHBIN.

3. HoBble mporeccsl M chjaBbl [3J€KTPOHHBIM pecypc] : 3JIEKTPOH. Y4eOH.-METOI.
KoMIuiekc aucturinael / A.A. KoBanesa [u np.] ; Cu6. denepan. yu-1. UH-T 11BET. METAIIIOB U
marepuanoBenenus. — Kpacnospck: UIIK COVY, 2012. — on- line. URL : http://files.lib.sfu-
kras.ru/ebibl/umkd/umk/kovaleva/ (mata oOpamie- Hus 08.04.2017). — Pexxum noctyma :
CBOOOTHBIH.

4.4 DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PECYPChI

— IIpokarueie Banku - Gontermann-Peipers: Walzen und Gussproduktehttp://www.gontermann-
peipers.de/ru/produkcija/prokatnye-valki

[TporpamMmmMHoOe obecrieueHre BKIIOYAET NakeT NpUukiIagHbix nporpamm: « T-FLEX».

OumbM «O00pynOBaHUE U YCTPOMCTBA JUISl PA3IMBKU CTATIN»
http://www.youtube.com/watch?v=-Xec4J6RyDY.

®uinbM «Y CTPOUCTBO JYTOBOM 3JIEKTPOCTANEIUIABUIIBHON M€Y
http://www.youtube.com/watch?v=8qVezG2SDso&feature=relmfu


http://files.lib.sfu-kras.ru/ebibl/umkd/61/
http://files.lib.sfu-kras.ru/ebibl/umkd/61/
http://files.lib.sfu-kras.ru/ebibl/umkd/1077/
http://files.lib.sfu-kras.ru/ebibl/umkd/1077/
http://files.lib.sfu-kras.ru/ebibl/umkd/12/
http://files.lib.sfu-kras.ru/ebibl/umkd/umk/kovaleva/
http://files.lib.sfu-kras.ru/ebibl/umkd/umk/kovaleva/
http://www.gontermann-peipers.de/ru/produkcija/prokatnye-valki
http://www.gontermann-peipers.de/ru/produkcija/prokatnye-valki
http://www.youtube.com/watch?v=-Xec4J6RyDY
http://www.youtube.com/watch?v=8qVezG2SDso&feature=relmfu

— DrekrponHas 6ubnmoreka http://www.library.ksai.ru/.

®uinbM «Y CTpONRCTBO MAPTEHOBCKUX TMEYEH»
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http://www.youtube.com/watch?v=I1Aev_tfDzuo&feature=relmfu.

O6opynoBaHNEe METALTYPTrUYSCKUX TIPOU3BOJICTB
https://online.mospolytech.ru/course/view.php?id=2765

45 JluueH3HOHHOe ¥ CBOOOJHO pacnpocTpaHsieMoe TMpPoOrpamMMHoOe
o0ecrneueHue
Ne HanmenoBanmue | Pazpadoruux IO HJoctynHocTh Ccblika Ha Equnblii
(mpaBoo0J1agaTeJib) (IMeH3HOHHOe, | peecTpP POCCUIICKUX
cB000IHO nporpamm s IBM n
pacnpocrpansiem | B/l (mpu Hagmmunm)
oe)
1. Moii Oduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.r
OBJIAYUHBIE u/reestr/301558/?sphrase
TEXHOJIOI'M" 1d=943375
4.6  CoBpemeHHbIe MPO(deccHOHATbHBIE 0a3bI JaHHBIX U HH(OPMAIIHOHHBIE

CIIPaBOYHBIC CUCTEMBI

HocTynmu
Ne HaumenoBanue Ccblika Ha pecypce
oCTh
HNupopManHOHHO-CIIPABOYHbIE CHCTEMBbI
Nupopmannonusie pecypebl Cetn .
1. http:// www.consultant.ru
Koncynsrantllntoc P floctymio
JIEKTPOHHO-0UOJINOTEYHbIE€ CHCTEMbI
Jlaub https://e.lanbook.com/ JlocTymnHa B ceTH
1. WntepHer 6e3
OTpaHUYECHU N
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetn
2. Wurepuer 6e3
OTpaHUYECHUN
Ipodeccnonanbubie 0a3bl JAHHBIX
baza naHHBIX HAYyYHOU HIIEKTPOHHOM http://www.elibrary.ru HocTymHo
1. | 6ubmmorexu
(eLIBRARY.RU)



http://www.youtube.com/watch?v=IAev_tfDzuo&feature=relmfu
http://www.library.ksai.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
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5.  MarepunanbHO-TeXHHYECKOe o0ecreyeHue

Aymutopun kadenpsl «Mertamnyprus» aBl204, aB1205, aB1206, aB1206a ocHamieHbI
HOYTOYKaMH, IPOEKTOPOM, FIKPAHOM, YI€OHBIM MaTEPHAIIOM.

6. MCTOI[I/I‘ICCKI/IC PEKOMEHIAUHA

6.1 Meroanyeckne peKOMeHIAIUN /ISl MPeNnogaBaTeis M0 OPraHu3anuu
o0yueHus

[Ipu opranuzanyu y4yeOHBIX 3aHITUN (JIEKUUH, CEMUHAPOB, MPAKTUYECKUX 3aHATH,
71a00paTOPHBIX, CAMOCTOSTENIBHBIX U BBIMYCKHBIX PabOT, a Takke KYPCOBOT'O MPOEKTUPOBAHMS)
CJIeTyeT UCIOJIb30BaTh AJIEMEHThl HHTEPAKTUBHOTO OOyUYeHHUS Ha BCEX JTalax JJisi BOBJICUCHUS
CTYZICHTOB B IIPOIIECC MO3HAHUSA. J{JIs1 3TOTO 1e1ecoo0pa3Ho UCTIONB30BATh CIEYIOIUE (POPMBI:

— JAUaJI0roBoc o6yquHe, B XOAC KOTOPOI'0 OCYHICCTBIIACTCA BSaHMOHeﬁCTBHe
npenoaaBareyid U CTyYACHTA,

— MOZACIIMPOBAHUC, TO €CTb BOCHPOU3IBCACHHUEC B YCIIOBUAX O6y‘IeHI/IH 8(0)
JTAHHOMIUCILIUIIINHE MMpoHeCCOB, IPOUCXOAAIINX B PCaJIbHOCTHU,

- KOMITBIOTCPU3alHA O6yT~ICHI/I$I JUISA I/IHTGHCI/I(i)I/IKaLII/II/I n  pacHInpCHUsd
BO3MOXKHOCTEM O6paBOBaTCHBHOFO rmpomnecca,

— WCIIOJIb30BAHNUE CPEJICTB HAIJIAJHOCTU: CTEHIbl C KOMIUIEKTOM Y4eOHO-
METOJMYECKOW JIMTEpaTyphl, IJIAKaThl IO TeMaM, HaTypHble 00pa3lbl, MYJIbTUMEAUIHbBIE
CHCTEMBI, KapTOTEKy Y4e€OHBIX BUEOCIIAN0B U BUCO(DUIBMOB U JP.

6.2 Meroanyeckue yKazaHus 1Jis1 00y4AOUIUXCS 110 OCBOEHUIO
TUACIUTLTAHBI

I[J'ISI MaKCHMaJIbHOM WHAUBUAYAIU3alUU JOCATCIbHOCTH CTYACHTA, V4eOHEIM IIJIAHOM
npeaycMaTpuBacTCAa BpEMs JJI1 CaMOCTOSTEIbHOM pa6OTI>I.

Cpenu OCHOBHBIX BHJOB CAaMOCTOSITEIBHOM pabOThl TpPaJUIIMOHHO  BBLAEISIOT:
TBOPUYECKYIO J€STENbHOCTh CTYACHTa B AayIAUTOPHH, IPH BHEAYTUTOPHBIX KOHTAKTaxX C
IpenojaBaTesieM Ha KOHCYJIbTAllMsX M JIOMAlllHEeHW MOATOTOBKE K JIEKIHUSM, CEMHUHApCKUM U
NPaKTUYECKUM 3aHSATHSIM, 3adeTaM M JK3aMeHaM, MpEe3eHTAalWsM M JOKJIaJaM; HalucaHHe
pedeparoB, BBHIOIHEHHE JTa0OPATOPHBIX M KOHTPOJIBHBIX paboT; ydacTHe B HAy4HOH paboTe u

p.

Lenb camocTOSTENbHON PabOTHI CTY/IEHTa — OCMBICIEHHO M CaMOCTOSITENIbHO paboTaTh
CHauaja C Yy4yeOHBIM MaTepuajoM, 3aTeM C Hay4dHOM uHdoOpManuel, 3all0)KUTh OCHOBBI
CaMOOpraHu3allid ¥ CaMOBOCIIUTAaHUS C TeM, YTOObl TNPUBUTH YMEHHE B JajbHeleM
HENPEPHIBHO MOBBIIIATH CBOIO TPO(HECCHOHATBHYIO KBATH(PHUKAIHUIO.
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[TnanupoBaHre BpEMEHU HA CAMOCTOSTENIbHYIO paboTy CTYACHTaM JIydlle OCYIIECTBIATH
HAa BECh CEMECTp M IpelycMaTpUBaTh PETYISIPHOE IOBTOPEHHE MPOMIEHHOTO Yy4eOHOro
MaTepuaia.

HJ’IH Ooiee yl"J'IY6J'IeHHOl"O HN3YUYCHUA PCKOMEHAYCTCA HUCIIOJIBb30BaTh U3JaHUs, YKA3aHHBIC
BCITMCKEC HOHOHHHTCHBHOﬁ JIUTEPATYPBHI.

1. ®oH/1 O1IEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLleHNBAHHS Pe3yJIbTATOB 00yUeHUSs

JIns KOHTpPOJISL yCHEBAaEMOCTH M KayecTBa OCBOCHHS JUCHUIUIMHBI HACTOSIICH
IPOTPAMMOI1 MIPEyCMOTPEHBI CISYIOIINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYIEH yCIIeBaeMOCTH (TEKYIHi KOHTPOJIB);

- IPOMEXKYTOYHAsI aTTeCTalus (3a4eT).

7.2 kana u KpUTEPHUHU OLEHMBAHUS Pe3yIbTATOB 00yYeHH S

®opMa NpOMeKYTOYHOM ATTECTANMHU: IK3aAMEH.

[IpomexxyTrounasi arrectanmus oOydarommxcs B ¢GopMe SK3aMEeHa HPOBOIUTCS IO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUJOB y4yeOHOW paboThl, IPEJYCMOTPEHHBIX YUEOHBIM ILIAHOM
[0 JAaHHOM TUCUUIUIMHE (MOAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YJIbTaThl TEKYILErO KOHTPOJIS
yCclieBaeMOCTH B TeueHHe cemecTpa. OLlEHKAa CTENEHU JOCTHXKEHHS O0y4arolUMUCS
IUIAHUPYEMBbIX ~ PE3yJbTaTOB  OOy4eHMs] 1[0  JUCHUUIUIMHE  (MOIYJI0)  MPOBOJAUTCS
npernojiaBaTeneM, BEAYUIMM 3aHATUS 1O JAMCHUIUIMHE (MOXYJI0) METOJOM SKCIEpTHOU
onieHku. [lo uroraMm mpomexyTo4HOW arTecTaluy MO JUCHUUIUIMHE (MOJAYJIO) BBICTABIISAETCS
OLICHKA «OTIUYHO», «XOPOLIO», «yIOBIECTBOPUTEILHO» WIHA «HEYIOBIECTBOPUTEILHOY.

O0s3aTeLHBIMU YCIOBUSAMH IMOATOTOBKHU CTYJACHTaA K HpOMGX(YTOqHOﬁ aTTecTaliuu
ABJIACTCA BBIIIOJTHCHUEC CTYACHTOM BCEX MPEAYCMOTPCHHBIX (1)0pM TCKYLIETO KOHTPOJIA.

Ixana Onucanune
OllCHUBAaHUSA

CTyneHT riyOOKO M NMPOYHO OCBOWJI BECh MaTepHall IporpaMMbl OOyuYeHHs,
MCYEpIBIBAIOIIE, I1OCJIEI0BATENbHO, T'PAMOTHO U JIOTUYECKH CTPOHHO €ro
Ormuuygo  [A371araeT, He 3aTpy[HsEeTCs C OTBETOM IIPU U3MEHEHUU 3a/laHusl, IPABUIIBHO)
00OCHOBBIBACT MIPUHSATHIC PEIICHUS.

BoimonHeHnsl  Bce  o0s3aTeibHbIE  YCIOBUSL MOATOTOBKM  CTYAEHTa K
[IPOMEKYTOUHOM aTTECTAllUH, NPELYyCMOTPEHHBIE MTPOrpaMMOM IUCLMUILIMHBIL.
CTyaeHT TBEpAO 3HAET NPOrPaAMMHBIM MaTepHasl, TPAMOTHO U IO CYILIECTBY]
€0 U3JIaraeT, He JTOIyCKAeT CYLIECTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIIPOC.

Xopo1o
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CTyaeHT OCBOWUJ TOJBKO OCHOBHOM Marepuai IporpamMmbl, HO HE 3HAeT
OTIEJBHBIX TEM, [JOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO IPaBUIIbHBIC
(OpMYJIMPOBKH, HApyIIaeT MOCIEAOBATEIHHOCTh H3JI0OKEHHS MPOrPAMMHOTO]
Marepuaia.

VY nosnersopu-
TEJIBHO

HeynosnerBo- (CTyIeHT He 3HAET 3HAYUTEIbHON YaCTH MPOrPaMMHOI0 MaTepHaa, JOMyCKaeT
PUTEIIBHO  |CEpBE3HBIE OIIMOKHU.

7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Texyuuii KOHTPOIb
B mpomecce 00ydeHHsI HCHOIB3YIOTCS OLCHOYHBIE CPENCTBA PYOEKHOTO KOHTPOJIS
YCIIEBaEMOCTH M MTPOMEKYTOYHBIX aTTECTAUN U CIEIYIOIINE BHJIBI CAMOCTOSTEIBHON paboThI:

—  H3ydeHue pexkoMEHAYeMOW JuUTepaTypbl MpPH MOATOTOBKE K JIEKIHMOHHBIM,
MMPAKTUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJII)HI)IM) 3aJaHUsAM,

—  OIaHKOBOE U KOMIBIOTEPHOE TECTUPOBAHUE;

—  pedepartsl, noknaas Ha CHK.

[InanupoBaHue BpEMEHU HA CAMOCTOATEIbHYIO pabOTy CTYJEHTaM JIydIlle OCYLECTBIISTh
HAa BECh CEMECTp M IMIpelycMaTpuBaTh PETYJSIPHOE MOBTOPEHHE IMPOMJAEHHOTO Y4eOHOro
MaTepuaia.

Jiia Gonee yriiyOJIeHHOTO U3Y4EHHUS PEKOMEHIYeTCsl UCIOIb30BaTh U3/IaHUs, YKa3aHHBIE
B CITMCKE IlOHOJIHHTGJII:HOfI JIMTCPATYpPBhI.

Jlisg pacmmpeHusi 3HaHHWM CleayeT HCIOIb30BaTh TaKXKe CBEICHHS, MOJTyYeHHBbIC W3
I/IHTepHeT-I/ICTO‘-IHI/IKOB Ha COOTBCTCTBYIOIUX caﬁTax, a TaKKC MPOBOJUTH IMOUCK B pa3JIMYHBIX
cucTeMax, Takux Kak Yandex, Rambler, u momnp3oBarhcs crenualin3MpOBaHHBIMEH CalTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu apyrummu,
PEKOMEHI0BaHHBIMHU IIPETIOaBaTeIeM Ha JIEKIIMOHHBIX 3aHATHUSAX.

7.3.2. IlpomMexxyTOYHAs aTTeCTaIus
[TepeueHs KOMIETECHIMI C YKa3aHUEM JTaloB X (OPMHUPOBAHUS B TPOICCCEOCBOCHHUS

00pa30BaTeNbHOMN MPOrpaMMBl.
B pesymbrare OCBOCHHMS ~ JUCHUIUIMHBI  (MOIyJisA) (QOPMHUPYIOTCS — CIEAYIOIINE

KOMIIETEHIIUH:
Kox B pe3yabTare ocBoeHus1 00pa30BaTEJIbHON MPOrPaAMMbI
KOMIIETEHIIUH o0yuyauuiicsa01KeH 00J1a1aTh
IIK-1 CrocoOHOCTBIO  BBIOMpaTh METOJBl  IUIAHUPOBAHUSA, TMOATOTOBKH M|
[MPOBEACHUS HWCCIAEAOBaHUM, HAONIOACHUM, WCIBITAHUA, W3MEpPEHUN U
[IPUMEHSTh UX HA MPAKTUKE, aHAJTU3UPOBaTh, 00pabaThIBaTh U MPEICTABIATH
[pE3YyJIbTAThI
[1K-2 CrocoOHOCTBIO  BBIOMpaTh METOJbl  IUIAHUPOBAHUSA, TMOATOTOBKH M|
[MPOBEACHUS HWCCIEAOBaHUM, HAONIOACHUM, WCIBITAHUA, W3MEPEHUN U
[IPUMEHSTHh UX HA MPAKTUKE, aHAJTN3UPOBaTh, 00pabaThIBaTh U MPEICTABIATH
[pE3YyJIbTAThI
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B mnponecce ocBoeHusi 00pa3oBarelbHOW MpPOrpamMMbl JAaHHBIE KOMIIETEHLIMH, B TOM

YHCIIe UX OTACIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS TIOATAITHO B XOJI€ OCBOCHHSI 00yYarOIIIUMUCS
TUCIUTUTMH  (MOAYJEH), TMPakTHK B COOTBETCTBHH C YYEOHBIM IUIAHOM U KaJCHIAPHBIM
rpagukoM ydeOHOTO IpoIiiecca.

No ok w

© ®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.

29.
30.
31.

32.

8. KoHTpoJibHbIe BONPOCHI AJ15l IPOMEKYTOUYHOH aTTeCTAlUN

Hctopuueckuii  0030p  pa3BUTHUS ~ METAJUIyprH4YecKOoro  00OpydOBaHUS.
IlepcniekTUBBI pa3BUTHSL.

Ponb MIPOEKTHBIX u HAy4HO-UCCIIEI0BATEIbCKUX OpraHu3alni,
MAIIMHOCTPOUTENBHBIX W METAJUIyPTHUYECKUX 3aBOJIOB B IPOEKTUPOBAHUH,
W3TOTOBJICHUH M COBEPIICHCTBOBAHUU 00OPYAOBAaHUS METAJUTYPTrHY€CKHX 3aBOJIOB,
MOBBILICHUS €r0 MPOU3BOJAUTEIBHOCTU U HAJIEAKHOCTH.

O6opynoBaHue 1I€XO0B IS MOATOTOBKH HIMXTOBBIX MaTEPHAIIOB.
JpobunbHo-pa3zMobHOE 000pyI0BaHHE.

O6opynoBaHue U TPOXOYECHHUS.

Ha3nauenue u KOHCTPYKIIMU MEJIbHULL.

O6opynoBanue [j1si o0oramieHus: OyTapsl, cenaparopsl, (IOTAIOHHBIE
MAaIIUHbI, 00)KUTOBBICTICUH.

O6opynoBanue arioMepaluoHHON (abpuKy.

OO6opynoBanue 7151 TPOU3BOACTBA OKATHIIIECH.

O6opynoBaHue TOMEHHOTO IIeXa.

OO61ee ycTpoicTBO U TPOQPHIIH TOMEHHOM TMEUH.

CMemmBaHue U yCpeqHEHHE Py,

OO6opynoBaHue IJ1s1 TTO1a4X IMXTOBBIX MaT€pPUAJIOB.

O06opynoBaHKe KOJIOIHUKOBBIX YCTPOHCTB.

Pa3BuTHE KOHCTPYKIMI 3aCBITHBIX YCTPOMCTB.

Ob6opynoBaHue A5 yOOPKH YyryHa.

MamuHbl 1 MEXaHU3MBbI JUTEUHOTO ABOPA, TUIIBI U YCTPOMCTBA MEXAHU3MOB.
Marmunsl 1 arperatsl Juist nepepadoTKU )KUIKUX TPOAYKTOB JOMEHHOTO LieXa.
THumBl ¥ KOHCTPYKIIMU PA3IMBOYHBIX MAILIUH.

MamuHsl 1 arperaTsl JUIsl epepaboTKU METAJUINYECKOT0 JIOMa.

MamuHbl ¥ arperaTsl AJ1s pe3Ku KpyIHOrabapuTHOTO JIOMA.

MaruHsl 1 arperatsl 75 IpoOTIeHUsI CTPYKKH.

Mukxkcepsl. KoHcTpyKnyst, sKcIiTyaTanus.

O6opynoBaHHe KHCIOPOAHO-KOHBEPTOPHBIX LIEXOB.

['py3onoToku u 060pyaoBaHHE 11eX0B. MallluHbI U YCTPOHCTBA I YOOPKHU
MPOJYKTOB IUIaBKH.

Ob6opynoBanue 111 yOOpKU BBIOPOCOB MeTajuia u nuiaka. KoHeTpykius
COBPEMEHHBIXKHCIOPOJAHBIX KOHBEPTOPOB OOJILIION EMKOCTH.

[TpuBOJ MOBOPOTa KOHBEPTOPOB.

CrniocoObI moiaum KUciopoaa B KoHBepTop. KoHBEpTOPHI € TOHHON IPOAYBKOH.

OurcTka OTXOAAMUX ra3oB. [IpuBoAbI BpaleHus.

Crioco0sI To1aun KUCIOPO/Ia.

CranenyaBuibHBIEC arperaTbl HEMPEPHIBHOTO JEHCTBUS KOHBEPTOPHOTO THUIIA,
CAH/] ctpyitHoropadvHUpOBaHHUS.

O06opynoBaHue AMEKTPOCTANEIUIABIIBHBIX 11eX0B. Kitaccuukamus u ycTporucTBO
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JYTOBBIX JICKTPOCTAICTIIABHIBLHBIX MTEUCH.
33. JlyroBbie meym.
34. O6opynoBaHue I BaKyyMHON 0OpaOOTKH CTaIu W MOITy4YeHUs (eppOCILUIaBOB.
35. KoHCTpyKIIMY BaKyyMHBIX IT€UEH.
36. YcTaHOBKHM ISl BHIIJIABKM KAYECTBEHHOW CTaIM 3JICKTPOIUIAKOBBIM CIIOCOOOM.
37. [11a3MeHHOIYTOBBIE TTEYH.



