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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenb ocBOeHUSI AUCHMUILUIMHBI. COCTOUT B HU3YYEHUM TEXHOJOTMYECKHX M DHEPreTHYECKUX
0COOEHHOCTEHN IPOLIECCOB B YUEPHOU U LIBETHOW METAJUTYPTUH

33[{3‘11/1 AUCHHUITIMHbI

- u3ydeHue (hpu3nYecKor CyIIHOCTH MPOILECCOB, MPOTEKAIOIUX B 00BEKTaX OCHOBHOTO U
BCIIOMOTaTeNIbHOTO 000PYI0BaHUS TEIJIOTEXHOJIOTHYECKIX 00BEKTOB;

- IpUOOPETEHNE 3HAHUI KOHCTPYKIIMOHHBIX MaTepuanax (MeTaJuINYeCKUX, MUHEPATIbHBIX,
OTHEYIIOPHBIX, TEIIOU30JIAIIMOHHBIX, CTPOUTEIbHBIX ), IPUMEHSAEMBIX IIPU COOPYKEHUU
TETUIOTEXHOJIOTUYECKUX 0OBEKTOB;

- IpUOOpETEeHNE 3HAHUH JIJIS1 BBIMOJIHEHUS PACUETHBIX HCCIEA0BaHUN U ONTUMHU3AIUU
Orpa’kJI€HUI TEMJIOTEXHOIOIMYECKUX YCTaHOBOK;

- U3y4YeHHE KOHCTPYKLUU PEKYNEepaToOpOB U PEreHepaTopoB 0OOBEKTOB TEIJIOTEXHOJIOTUU U
OCBOEHHUE METOJMKHU UX pacueTa.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TK-2 cnocoben
y4acTBOBATh B pa3paboOTKe
MEPOIPUATHI TIO SHEPTO- U
pecypcocOepexeHII0
CHUCTEM PHEproodecreyeHus
Y UCIIOJIb30BaHUS TOIIMBA
JUTSL IPOMBIIIICHHBIX
KOMMYHaJIbHBIX
NpEeANPUITHI

N-1nk-2 JemoHCcTpupyet
3HaHUE HOPMATHBOB 110
DHEPTo- U
pecypcocOepeKeHUIO CUCTEM
AHEProodecreueHus u
UCTIOJIb30BaHUS TOTUTUBA JUISI
MMPOMBIINIJICHHBIX U
KOMMYHQIIbHBIX TPEATIPUATHN

3HATh:
- 0COOEHHOCTH U CBOMCTBA
KOHCTPYKIIMOHHBIX MaTepHanax
(METAIITUYECKUX, MUHEPAJIbHBIX,
OTHEYIOPHBIX, TCILIOU30JISIIUOHHBIX,
CTPOUTEIIbHBIX ), IPUMEHSAEMBIX IIPU
COOPY>KEHUH METAJUTYPTrUYCCKUX
arperaros.

YMETB:
- BBIIIOJIHATD PACUETHI 10 OCHOBHBIM

TEXHOJIOTHYCCKUM arperaram
MCTaHHprquCKOﬁ MMPOMBINIJICHHOCTH.

[1K-2 cniocoben
y4acTBOBaTh B pa3paboTKe
MEpONPUATHIA IO SHEPTo- U
pecypcocOepekeHHII0
CUCTEM dHeproodecrneueHus
Y MCIIOJIb30BaHMS TOTLJIMBA
JUTS TIPOMBITIIIEHHBIX U
KOMMYHaJIbHBIX
IPEANPUATUI

NJ-2nk-2 [IpuHuMaer yuactue
B pa3pabOTKe MEpPONPUATUH TTO
JHEPro- 1
pecypcocOepeKeHNI0 CUCTEM
HHEproodecrneyeHus u
MCIIOJIb30BaHUs TOILJIMBA JUIS
IPOMBIIIJICHHBIX U
KOMMYHAJIbHBIX TIPEATIPUATHI

3HATh:
- IpaBUJIa BEIOOPA KOHCTPYKIIMOHHBIX
MaTepuasIoB B 00JaCTH
BBICOKOTEMIIEPATYPHOTO
TETIOPHEPTETUIECKOTO U SKOJIOTHYECKOTO
000py10BaHUs, OCHOBHBIE 3JIEMEHTBI
KOHCTPYKIMI YCTAHOBKH U ITPaBUJIa UX
pacuera, U3rOTOBJIECHUS U UCIOJIb30BAHHUS.

YMETh:
- paccUuTHIBaTh KOHCTPYKIIMH OTAEIbHBIX
YCTaHOBOK.

[TK-4 ciocoben
y4acTBOBATh B
IKCIUTyaTallii CUCTEM
SHEPTroo0eCTeUeHUs 1
UCTIOJIb30BaHUs TOTLTUBA
JJI ITPOMBINIJICHHBIX U
KOMMYHaJIbHBIX

NJI-1nk-4 Cobmogaer npaBuia
TEXHOJIOTHYECKOM,
MIPOU3BOJICTBEHHON U
TPYJIOBOU JUCIMILTAHBI TIPH
AKCILTyaTaI[il CUCTEM
HEProoOecIeueHUs 1
WCITOJIb30BaHUSI TOTLINBA IS

YMETB:
- paccUMThIBaTh NOTpeOIeHne

DHEPrETUYECKUX PECYPCOB
paccMaTpUBaEMbIX TEXHOJIOIMYECKUX
YCTaHOBOK METaJULyprHY€CKOU
IIPOMBIIITICHHOCTH.




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
IpeIIPUITHIA MIPOMBIIIJICHHBIX U

KOMMYHAaJIbHBIX NPEAIPUATHI

[TK-5 Cnocoben
y4acTBOBATh B OPTaHU3AINH
TEXHUYECKOTO U
MaTepHaIbHOTO
o0ecTieYeHHs IKCILTyaTaluu
CUCTEM SHEProo0ecieueHUs
Y MCIIOJIb30BaHMS TOTLJIMBA
JUTSI TIPOMBITIICHHBIX U
KOMMYHaJIbHBIX
HIPEANPUITUI

N I-1nk-s [Ipuanmaer ydactue
B OpraHU3alM1 TEXHUYECKOI O
U MaTepuaibHOrO
o0ecrnevyeHns SKCILTyaTalun
CUCTEM dHeprooOecreueHus u
MCII0JIb30BaHUs TOILJIMBA JIJIS
MIPOMBIIIJICHHBIX U
KOMMYHQJIbHBIX TPEATIPUATUI

3HaTh:

- BU/Ibl OCHOBHBIX JHEPIreTUYECKUX
pecypcoB, MOTPeOIIIEMbIX YCTAHOBKAMH B
METaJULyprU4€CKOU MPOMBIIIJIEHHOCTH.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodeccHoHanbHOM 00pa3oBaTeNbHON  MporpaMme
DHeproobecneueHne npennpuaTuii. BeicokoTemneparypusie mporecchl u ycranoBku (manee — OITOI),
HanpasneHus: noarotosku 13.03.01 TermnosHepreTHKa U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHMUsI: BBICIIEE

oOpa3oBaHue - OakagaBpuar.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 gacoB.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

M
o= | o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kparkast ucropus 12 6 3 - 3 - - - - - 6 - Camocmosamenvnoe usyuenue
1.1 Bsenenue 4 1 - 1 - - - - - 2 - meopemuueckozo mamepuana: VIzyuenue
1.2 TexHOIOrHYeCKas 8 2 - 2 - - - - - 4 - JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
cxeMma H3yuenue mamepuanos aumepamypHslx
METAJUTyPrHYECKOr0 UCHOYHUKOB:
IIPOHM3BOJICTBA [1], 10-20
2 ITonroToBKa pyab! 8 2 - 2 - - - - - 4 - CamocmoamensHoe usyuenue
2.1 MecTopoxaeHus 8 2 - 2 - - - - - 4 - meopemuueckozo mamepuana: VIzyuenue
JKEIIC3HOU PYABI U MaTepHaa o pasaeiy
KOKCYFOIUXCS yTIieit Ilo0zomoeKka K mexkyuiemy KOHmMpo.Jiio:
[ToBTOpeHe MaTepHuaa 1mo pa3aeny
H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:
[1], 20-60
[4], 12-19
3 Kokcoxummueckoe 9 2 - 2 - - - - - 5 - Ilo020mo6Ka K npaKmu4ecKum 3aHAmuiIm:
MIPOU3BOJICTBO W3yuenune maTepuaa mo pasiaeiny
3.1 | TexHoJorus, IPOIECCHI 9 2 - 2 - - - - - 5 - CamocmoamensHoe usyuenue
1 000pYIOBaAHHS meopemuyuecko2o mamepuana: Visydaenue
KOKCOXHMHYECKOTO JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
MIPOU3BOJICTBA Io0zomoexa Kk KOHmMpPOIbHOU padome:
W3ydeHne MaTepHuaoB Mo pa3ueiry
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue MaTepuaa 1mo pasaey
H3yuenue mamepuanog 1umepamypHsix
UCMOUHUKOG:
[4], 52-60
4 JlomeHnHoe 9 2 - 2 - - - - - 5 - Ilo0zo0moeKka K npaKmuyuecKum 3aHamusm:

5




MPOU3BOJICTBO W3yyenune marepuana no pazaeny "JlomeHHoe
4.1 | TexHONOTHS, IPOIECCHI 9 5 IIPOU3BOJICTBO"
1 000pyaOBaHUE Ilo0dz0mogKa K meKyuiemy KOHmpoio:
JIOMEHHOI'O IToBTOpeHue Marepuana no paszaery "JloMeHHOE
TIPOM3BOJICTBA MIPOHU3BOJCTBO"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 87-100, 105-107, 117-122
5 IIpon3BoacTBO cTamN 9.7 5.7 CamocmoamensHoe usyuenue
5.1 | TexHonoTwHsA, MPOIIECCHI 9.7 57 meopemuueckozo mamepuana: V1syaenue
1 000pynoBaHHE Matepuana o pazaeny "lIpousBoactso cramu"
CTaJIeTUIaBUIIBHBIX
MIPOLIECCOB
6 PaznuBka cranu 9 5 Ilo020mo8Ka K npaKkmu4eckum 3aHamuam:
6.1 PaznuBka B GI1IOMBI, 9 5 Wzyuenne maTepuana no paszaeny "Pasnuska
CIINTKH, CIIA0BI, cranu" MOArOTOBKA K BRIIOJIHEHUIO 3aJaHui Ha
COPTOBBIE 3aTOTOBKH MPaKTHYECKUX 3aHITUSIX
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOG:
[1], 497-501, 554-560
7 Harpes meramia 9 5 Camocmoamenvhoe usyuenue
7.1 | TexHosorus, MpoOLECCH 9 5 meopemuyueckozo mamepuana: VIzyaenne
n o0opyaoBaHue JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"Harpes meramna"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], 7-16, 17, 39-42, 56-59
[3], 249-282
8 O0paboTka MeTasuIa 9 5 CamocmosmenbHoe usyuenue
JIaBJICHUEM meopemuyuecko20 mamepuana: Mzyuenue
8.1 Knaccuaeckast 9 5 JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
TEXHOJIOTHSI JIKCT, COPT, Ilo020mogKa K npaKmuueckum 3auAmuam:
npoduib N3yyenune marepuana o pazaeny "O0OpaboTka
MeTalliia JaBlieHueM"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[4], 100-102
9 AJbTepHAaTUBHBIE 8 4 Ilodzomogxa K mexkyuiemy KOHmMpOiio:
TEXHOJIOTUH IToBTOpEHNe MaTepuaa no paszieiny




TMpOU3BOJACTBA METAJJId

9.1

Bue nomenHoe
MIPOU3BOJICTBO YyryHa

" AbTepHATUBHBIE TEXHOJIOTHUH MMPOU3BOJICTBA
meTasa"

Camocmoamenbroe uzyueHue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry

" ATbTepHATHBHBIC TEXHOJOTHH MIPON3BOICTBA
Mertaia"

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[1], 15-170

10

Merannypruyeckue
HIJTAKU

Camocmosamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquMe

10.1

JlomeHHbIE U
CTaJIeTJIaBUIIbHbIE
IUIaKH, TPaHYJISIUS

JOIOIHUTENEHOTO MaTepHaa o pasieny
"Mertamtyprudeckue nuiaku"

H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:

[4], 25-29

11

TepmoobOpaboTka
METaJJIOB

CamocmoamenbHoe usyueHnue
meopemuueckKkoz2o wamepuaia. I/ISY‘IGHI/IC

111

Texuonorus 00padoTKA
cTanm

JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
"TepmooOpadoTKa MeTaLIOB"

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 70-74

12

IIpousBoncTBO TpyO U
JINCTA C TOKPHITHEM

121

TexHonorus
obopymoBaHus
TpyOHBIX CTAaHOB

IlodzomogKa K meKyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuana no pasaeny
"ITpou3BOACTBO TPYO ¥ JHCTA C MOKPHITHEM"
Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npejicTaBieHa B BU€ KPYITHOMU 3a1a4u
o yueOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEeKTHOTo pemenus. [Ipumep
3a7aHus:

Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3y4yenune marepuasa 1o pasjeny
"ITpou3BoACTBO TPYO ¥ JHCTa C MOKPHITHEM"
MOJITOTOBKA K BBITIOJIHEHHUIO 33JaHUil Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyueHue




meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"ITponsBoncTBO TPYO M NUCTA C MOKPHITHEM"
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], 699-718

13

IIBeTHas MeTamyprus

Iloozomoska K npakmuuecKum 3aHamusam:

131

OOmre cBeaeHus

Wzyuenne matepuana mo paszgeny "L[BeTHas
METaILTyprus” MOArOTOBKA K BHIIIOJHEHUIO
3a7aHUi Ha IPAKTHIECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o paszeiny
"[IBeTHas meTamutyprus"

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 719-745

14

TepmoobOpaboTka
METaJJIOB

141

[Ipoussoactaa
AJFOMUHMS U HAKEJIS

Ilod2zomoeka domauinezo 3adanusn:
[ToaroroBka JOMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3ajaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"TepmoobpaboTKa METAIIIOB" MaTepHay.
J1OTIOTHUTEBHO CTYICHTY HE0OOX0AUMO
U3YUYUTH JIUTEPATypy U pa3o0paTe IpUMeEpHI
BBITIOJTHEH U TOJI00HBIX 3adanuid. [IpoBepka
JIOMAIITHETO 33/1aHUsI IPOBOAUTCS IO
IIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
I1o020mo6Ka K npaKmu4eckum 3auAmuam:
W3y4yenne marepuaia 1o pasaeny
"TepMmooOpabOTKa METAIUIOB" IOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
3aHATHAX

Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"TepmooOpaboTKa MeTaIIOB"

DK3aMeH

36.0

0.5

33.5

Kypcoas padora (KP)

18.3

14

0.3




Bcero 3a cemecTp 180.0 28 - 28 14 ‘ 2 4 ‘ - 0.8 69.7 ‘ 335

Hroro 3a cemecTp 180.0 28 - 28 16 4 0.8 103.2

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kpamxasa ucmopus

1.1. BBenenue
Hcropust MeTaiypruu.

1.2. Texnomoruueckas cxema MCTAJLUTYPIU4CCKOro Npou3BOACTBa
TexHomorndeckas cxema MMPOU3BOJACTBA IOJIHOI'O MCTAJUIYPru4eCKoro mnukiJa, 00BEMBI
IMPpOU3BOJICTBA B Poccun u B MHpPE.

2. Iloozcomoexa pyowi

2.1. MecTopoxaeHus )KeJIE3HON PYyIbl U KOKCYIOIIUXCS yrien

MecTopoXaeHus: KEJNe3HOM pyAbl W KOKCYIOIIMXCS YIJIeH, TEXHOJOTUHM TOATOTOBKH
JKEJIe30PYTHOTO CBIPBS: JIpOOJIEHHE, COPTUPOBKA, OOOTralleHHe, YCpeIHEHUEe, OKYCKOBAaHHE,
¢oTtanus, arimoMepanus, OKOMKOBaHHE.

3. Kokcoxumuueckoe npouzso0cmeo

3.1. TexHonorusi, mpoiecchl 1 000pyAOBaHUS KOKCOXUMHUUYECKOTO MPOU3BO/ICTBA
[ToaroToBKa KOKCYIOIIMXCS yIJIeH, KOKCOBBIE Oaraped M T4, YCTAHOBKH TYIICHHS KOKCa.
MarepuanbHbIC U TETUIOBBIC OAJIAHCHI.

4. Jlomennoe npouzso0cmeo

4.1. TexHosorusi, MPOIECCHl U 000PYTOBAHKE JOMEHHOTO MPOU3BOICTBA
JloMeHHas Teyb, OCHOBHBIE XMMHMUYECKHE PEaKIUU MaTepHalbHBIi M TEIJIOBOW OanaHCHhI,
Kayrnepbl JOMEHHBIX TTeYel U Ip. BCIIOMOTaTeIbHOe 000pyI0BaHHE.

5. Ilpouszeodcmeo cmanu

5.1. TexHonorus, Npoueccsl 1 000pyI0BaHUE CTATEIUIABUIILHBIX IIPOLIECCOB
MapreH, KUCIOpPOIHBIM KOHBEPTEP, MIEKTPOAYIOBBIE IE€YH, OCHOBHBIE XMMHUYECKHUE DPEAKIIMU
MaTepuaIbHBIN U TEIJIOBOW OallaHChl. ATperarbl U criocoObl JOBOJKH CTaJIH.

6. Paznuexa cmanu

6.1. PaznuBKa B OJIFOMBI, CTUTKH, CISI0BI, COPTOBBIE 3arOTOBKHU
PasnuBka B ONIOMBI, CIUTKH, CIS0BI, COPTOBbIE 3arOTOBKH, CIOCOOBI MEPUOAMYECKON U
MAaIlIHHB HETPEPHIBHOW PA3JIMBKU CTAJH, arperatbl JUThs HA NPOQUIh OJM3KHH K KOHCYHOMY

IPOAYKTY.

7. Haepes memanna

7.1. TexHomorus, npoueccsl ¥ 060pyL0BaHHE

OcHoBHblE TpaUKu HarpeBa, TEXHOJOTUH, IPOLECCHl U 000pyIOBaHUE (TOJKATEIbHBIE MEYH,
MeYr C HIararoIluMHu OajdKaMH M MOJOM, KOJIBIEBBIE U CEKIIMOHHBIE NeuH, Apyroe o00opyaoBaHUE
HarpeBaTeNIbHBIX MeYei).

8. Obpabomxka memaina oasieHuem
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8.1. Kitaccuueckasi TEXHOJIOTHS JIUCT, COPT, MPOpUIIb
TexHomorus, npoueccsl 1 000pyA0BaHHE MPOKATHOI'O MPOU3BOJACTBA (JINCTOBBIE U COPTOBBIE
CTaHbl, 00KaTHe, HAKJIEM U TIp.).

9. Anbmepuamusnvle MmexHoI02uu np0u360()cm6a memaiiid

9.1. BHe 1oMeHHOE POU3BOACTBO YyTI'yHa

nporecchl TBEPAO(DA3HOTO U KUIKO(PA3HOIO BOCCTAHOBIICHUS JK€le3a U3 PyHA, Ha IpHUMepe
POMEJIT, Munapexc u ap. CraneruiaBuiibHble arperaTbl HENPEPHIBHOTO JEWCTBUS, HENPEPHIBHbIE
JUTEUHO-TIPOKATHBIE KOMIUIEKCHI.

10. Memannypauvweckue wiaku

10.1. JlomeHHbIE U cTaNeIIaBUIbHBIE IIUTAKU, TPaH YIS
TexHOIOTUM U CXEMBbI HCTIOJIb30BaHUS YIHEPTUH IUIAKOB.

11. Tepmoobpabomka memaiios

11.1. Texunosnorust 00pabOTKH CTATH
TexHoOTHsI, MPOIECChl U 000PYIOBaHHE TEPMUYECKOW 00pabOTKH cTamu (OTHKHUT, 3aKajka,
OTITYCK, HOpMAJTU3aIUsl, PEKPUCTAITH3AIINS ).

12. HDOUS’GOOCWI@O mpy6 u aucma C nokpsimuem

12.1. TexHonorus 060pya0BaHUs TPYOHBIX CTAHOB
TexHomorus, mpoueccsl U 000pyA0BaHNE TPYOHBIX CTAHOB M CTAHOB [0 HAHECEHHMIO MOKPBITUI
Ha METaJll.

13. lsemnasa memannypaus

13.1. O0Ommue cBeneHUs
TexHonorHs, MPOILECCHl U 000PYIOBAHUE MPOU3BOICTBA MEIH.

14. Tepmoobpabomka memaniios

14.1. ITpon3BoACTBa aIFOMUHHUS U HUKEIS
TexHoorus, MPoIecchl U 000PYI0BAHNE TPOU3BOICTBA ATFOMUHUS 1 HUKEJIS.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Pacuér narpeBaTenbpHOM MeuH (TETUIOBOM OasiaHC);
2. TennoBoii 6alaHC KOKCOXUMHUYECKOM Oarapeu;
3. Pacuér rabapuTHBIX pa3MepoOB JOMEHHOM meyu;
4. Pacuér rabapuToB M TEIUIOBOrO OajlaHca KOHBEpPTEpa;
5. Pacuér KOHCTPYKTUBHBIX apaMeTPOB AIEKTPOAYTOBOM NEYH;
6. Pacuér KOHCTPYKTUBHBIX [TaPAMETPOB MHIYKIIMOHHOM I1€4H;
7. Pacuér mHayKTOpA JUIsl HArpeBa MeTasuia.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
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3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyunaunsl (I°'K)

1. O6cyxnenue marepuaioB o kKelicam paszaena "Kparkas ucropus”

. CyXKIeHHe MaTepHualoB 1o kekcam pasnena "[loaroroBka pys
2. OO0 eHue e e "1 "

3. OO0cyxaeHne MaTepuasoB 1o Keiicam pasaena "Kokcoxummuueckoe Ipon3BOJICTBO"

. CyXKIeHHe MaTepHalIoB 1o kekcaM pasnena "JloMeHHOe MPOU3BOICTBO
4. OO0 eHue e e " €HHOE "

5. OOcyxaeHue MarepraiioB 1o keiicam pazzaena "[IpousBoactso cramu"

. CYXKIeHHE MaTepHalIoB Mo KelcaM pasnena "PasnuBka cranu
6. OO0 eHue e e "P "

7. OOcyxaeHue MaTepuajoB Mo Kericam pa3zaena "Harpes meramna"

. CYXKJeHHE MaTepHaJIoB 10 KelcaM paszena aboTKa MeTaJa 1aBlieHuEM
8. OO0 eHue e e "O6pab e e "
9. OO0cyxneHne MaTepuaJioB 10 Keiicam pazznena "AJbTepHATHBHBIE TEXHOJOTHH

MPOU3BOJCTBA MeTaIa"
10. OOGcyxneHre MaTepHUaoB 1Mo Kelicam pasnena "MeTtamnyprudeckue miaky"
. CYXKICHHE MaTepHaloB Mo kekcam paszena "TepmMooOpaboTKa METaLIOB
11. O6 "T Opab "
12. OGcyxnenne wmarepuayioB 1o Keiicam pasmena "l[lpousBojacTBo Tpyd H Jmcra €
MOKpbITHEM"
13. OOGcyxneHne MaTepuasoB 1o keicam pasnena "l[BeTHas meramuryprus'
. CYXKICHHE MaTepHaloB Mo kekicaMm pasnena "TepmMooOpaboTKa MeTaLIoB
14. O6 "T Opab "
HOUBUOYANbHbIE KOHCYIbMAYUU NO KYPCOBOMY npoemy /pabome
HUnousuo /pad. (UKKII)
1. Koucynpranuu npoBoasaTcs no paszaeny "JlomeHHOE Tponu3BOACTBO"
2. Koncynpramuu npoBoasTcs o pasaeny "Pasnuska cramm”
3. Koncynbranuu npoBoasTes o pasneny "TepmoodpaboTka MeTaoB"
3.6 TeMmaTnka KypCOBBIX MPOEKTOB/KYPCOBBIX padoT
6 Cemectp
Kypcosast pabora (KP)
Temsl:

- Pacuer TennoTexHUYECKON yCTAaHOBKHU
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henena

1-4

5-9

10-15

3aueTHas

Paznen
KypCOBOI'O
MIPOEKTA

1

2

3

3amnmra
KYpPCOBOTO
MIPOCKTA

O6bem
paznena, %

20

30

50

BrinmonHeHHBIH
00BeM
HapacTarumM
urorom, %

20

50

100

Howmep paznena

Paznen xypcoBoro npoekra

1

0030p TEXHUYECKUX PEIICHUH IO 3aJJaHHOM TeMaTHKe

2

Br160p HampaBienus pa3paboTKu

3

PacueTsl 1 pacyeTHBIC HCCTIEAOBAHUS IO BRIOPAHHOMY HaIPaBIECHUIO

pa3paboTku
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3amiaHupPOBaHHbIE PE3YJIbTATHI

Howmep paziena quciumiinHel (B COOTBETCTBUU C 11.3.1)

O11eHOYHOE CPEICTBO

o0ydeHUs IO TUCITUILTAHE Kozer 112(3|4|5/6|7|8[9(10(11|12|13|14 (THIT ¥ HANMEHOBAHHUE)
(B COOTBETCTBHH C pazjaesioM 1) HHURATOPOB
3HaTh:
0COOEHHOCTH M CBOMCTBA KoHntponbhas pabora/KM-3
KOHCTPYKLIMOHHBIX MaTepHaax KonTponbnas padora Ne3
(MeTayInYeCKuX, MUHEPAJIbHBIX, Teron3onsauroHHbIE
OTHEYITOPHBIX, TETION30JIIIUOHHBIX, N-1nk-2 + | + MAaTEPUAIIBL, UX COCTAB U
CTPOUTEINBHBIX ), IPUMEHSIEMBIX MPU CBOIiCTBa
COOPYKEHHH METaJNTypruuecKux
arperaron
MpaBWJIa BEIOOPA KOHCTPYKIIMOHHBIX KonTpomnpnas pabora/KM-2
MaTepuasoB B 00JIaCTH «Borpockl Mo JTEeKIIMOHHBIM
BBICOKOTEMIIEPATYPHOTO MaTepuazam»
TEIUJIOPHEPTETHYECKOTO U VJT-2mic2 I O O A
9KOJIOTMUYECKOT0 000py10BaHUS,
OCHOBHBIE JIEMEHTHI KOHCTPYKIIHI
YCTaHOBKHM U IIpaBWJIa UX pacuera,
M3TOTOBJICHHSI U MCTIOJIb30BaHMSI
BH/JIbI OCHOBHBIX JHEPIreTUYECKUX KonTponbnas padora/KM-1
pecypcoB, NOTPeOIIEMbIX YCTAHOBKAMHU V/-Liics + 4 Bonpocsl 1o neKIMOHHBIM
B METAJITypruuecKoi MaTepuaiam
IPOMBIIIIEHHOCTH
Ymersb:
BBINOJIHATB PACUYEThI IO OCHOBHBIM KonTtponbHas padora/KM-4
TEXHOIIOTHIECKHM arperaTam V-1 + 4 KOHTpOJ‘IBHaf{ paborta Ne 4
METAJUTYPrHYeCKON MPOMBIIIJIEHHOCTH [Ton6op cToiikoro orueymnopa B
pa3IMYHBIX YCIOBHIX
pPacCUYUTHIBATh KOHCTPYKITUU Kontponbnas padota/KM-5
OTZEJIBHBIX YCTAHOBOK N-2nk-2 + |+ KonTtponbHas pabora Ne5
«DNIEMEHTBI
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BO3yXOIIOOOTPEBATEIIA .

paccUuThIBaTh NOTpeOIeHNE
YHEPreTHYECCKUX PECYPCOB
paccMaTpruBaACMbIX TCXHOJOTUYCCKUX
YCTaHOBOK METaJLTyprU4eCKOil
IMPOMBIIIJICHHOCTH

N-1nk-4

Pacuerno-rpadudeckas
pabora/KM-6 Pacuer
BO3/IyXOHAarpeBarTess
JTOMEHHOH I1euu
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

dopma peanuzaiuu: BrimosHeHHE 3a1aHUs
1. KM-6 Pacuet Bo3myxoHarpeBatels qJoMeHHOH neuun (PacueTHo-rpaduueckas padora)

Dopma peanuzaruu: [lncbemennas padota
1. KM-1 Bormpocs! 1o ekinoHHbIM MaTepuanaM (KontponbsHas pabota)
2. KM-2 «Bompocsl 110 JieKIIMoHHBIM MaTepuanam» (KonTponbHas padorta)
3. KM-3 KonTpomapHas padota Ne3 Ternaon30saIMOHHbIE MaTEPHAIIBI, ©X COCTAaB U CBOMCTBA
(KonTpoawpHas pabora)
4. KM-4 KonrtpoinbHas padora Ne 4 [Tonbop cToiikoro oraeynopa B pa3jIMyHbIX YCIOBUIX
(KonTpoawsHas pabora)
5. KM-5 KonTposnbHas padota Ne5 «9nemeHTsl Bo3ayxomnoaorpesarens». (KontponapHas
pabora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.
bamnbHO-pedTHHTOBas CTPYKTYpa KypCcOBOil pabOThI ABISETCS MpUoKeHUEM b.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Nob)

Wrtorosast oleHka Mo Kypcy BbICTaBisieTcs corjiacHo IlosmokeHuto o OauibHO-pEUTHHTOBOM
cucreMe i cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOU

COCTABJISIONINX.

Kypcosas paboma (KP) (Cemecmp No6)

Ouenka 3a ceMmecTp orpeaensercs B cooTBeTcTBHHM ¢ [lojokeHneM O OallTbHO-PEUTHUHTOBOM
cuctreMe i cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
coctapisitonux. OleHKa 3a KypCcOBOM TPOEKT ompenensercs B cooTBeTcTBuU ¢ [lonoxkeHuem o
OayuibHO-pedTUHTOBOM cucteme i cryaeHToB HUY «MDW» Ha OCHOBaHHM CEMECTPOBOM
COCTaBJIIOLIEH M OLIEHKH 3a 3aluTy. B nmpuiiokeHne K TUMIOMY BEIHOCUTCSA OLEHKA 3a CEMECTP U

3a KypCcOBYIO paboTy.
B numiom BeICTaBIsIeTCS OIIEHKA 32 6 cEMECTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:
1. Bockoboitnukos, B. I'. O6mas metamnyprus : YueOHUK AJIs By30B T10 HalpaBJICHUIO

"Meramryprus" / B. I'. Bocko6oitankos, B. A. Kyapun, A. M. Skymies . — 5-e uzn.,nepepad.u A01 .

— M. : Meramnyprus, 1998 . — 768 c. - ISBN 5-229-01148-3 : 78.00 .;

2. KpuBanaus, B. A. Teopusi, KOHCTpYKIIMU U pacyeThl METAJUTYPrUYECKUX Meyeil: B 2 T. : yueOHUK

JUIs MeTajuryprudeckux TexHukymoB / B. A. Kpuanaum, 1O. I1. ®unumonos . — M. :
Merannyprus, 1978 .;



3. Cumonos 1O. H., Benosa C. A., Cumonos M. 10.- "Meramtypruueckue TexHoiaoruu",
WznarensctBo: "TIHUITY", ITepms, 2013 - (305 ¢.)

https://e.lanbook.com/book/160657;

4. Ctporonos, K. B. UccrnenoBanus 1 onTUMHU3aIMs BBICOKOTEMIIEPATYPHBIX PEAKTOPOB : yueOHOe
nocoOue [J1s CTYZICHTOB BY30B 110 HarnpaBiieHUuI0 "Tero3HepreTuka U TeIIOTEXHUKA'", a TaKKe
CIIEIUATIMCTOB B 00J1aCcTH TTpoMbITIuIeHHOU TeriodHnepretrku] / K. B. Ctporonos, Ham. uccnen. yH-
T "MOU" (HUY"MDHN") . — Mocksa : M3a-Bo MOU, 2020 . — 128 c. - ISBN 978-5-7046-2369-4 .
http://elib.mpei.ru/elib/view.php?id=11427.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Windows / OnepanrionHas cucrema cemeictra Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypchl, BKIIOYas NpPodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIPaBOYHBIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt cryaenTa' - http://www.studentlibrary.ru/

11. ’Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaa Science - https://www.sciencemag.org/

13. ’Kypnaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

14. Koatexkuus :xxypHayos Taylor & Francis Group - https://www.tandfonline.com/

15. XKypuaasl m3nareancrBa Wiley - https://onlinelibrary.wiley.com/

16. DaexTponnas 6udmoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

17. IlopTaa oTKpHITHIX AaHHBIX Poccuiickoii denepamuu - https://data.gov.ru

18. DuexTpoHHast oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

19. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

20. AHO «Poccus — crpana Bo3moxkHoOcTe» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaMMeHOBaHHUe
YueOHbIe ayAUTOPUH IS I1-206, JlexmuonHas
NPOBEAEHUS JTEKLIIMOHHBIX ayauTOpHUs
3aHSATHN U TEKYIIETO
KOHTPOJIA
YueOHbIC ayAUTOPUH IS 111-205,
MPOBEACHUS PAKTUYECKUX KomnbrorepHslii
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3aastuii, KP u KII KJacc
Y4eOHble ayAUTOPHUH TS 111-205,
MPOBEJICHUS KomnbrorepHblit
MIPOMEKYTOUHOM aTTECTalluu KJacc
[Nomewmenus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEITLHON pabOTHI KomrnbrorepHblit MMACHMCHHBIMN, BEIIAJIKA JJIS OJICKIbI,

YUTAJILHBINA 3aJ1

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NIEPCOHANIBHBIN,
IIPUHTEP, KOHIULIMOHED

ITomenienus mis
KOHCYJbTUPOBAHUS

11-206, Jlekimonuast
ayJTUTOPUS

[Tomemenust st XpaHeHUS
0o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

1-107, Apxus

17




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHOonoru4ecKue IMPOLCCCHI U 060py,Z[OBaHI/IC MCTAJUTYPIrHYCCKUX ITPONU3BOACTB

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KM-1 Bomnpocs no neknuuoHHbM MaTepraiaMm (KoHTpoisibHast paboTta)

KM-2 KM-2 «Bonpocsl 1o JeKinoHHbIM MaTepuaiam» (Kontponsnas padota)

KM-3 KM-3 KontponbHas padota Ne3 Tenaon3oymuOHHBIE MAaTEPHAIIBI, KX COCTaB U CBOMCTBA
(KontpomnpsHas pabora)

KM-4 KM-4 KontponbHas padota Ne 4 [Tonbop cTOHKOro oraeynopa B pa3JIM4HbIX YCIOBHUSIX
(KontponpHnas pabota)

KM-5 KM-5 KouTponbHas pabota No5 «9nemeHTsl Bo3ayxomnoaorpesarens». (Konrponsnas padora)

KM-6 KM-6 Pacuer Bo3myxoHarpeBarels JoMeHHOH neun (PacueTHo-rpaduyeckas padora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuuminHbl KM: L 2 3 4 S 6
paznena Henens 3 6 9 11 13 15
KM:
1 Kpatkas ucropus
11 Beenenue +
19 TexHONOTHYECKas CXeMa METAJUTYPTHYECKOTO +
) MIPOM3BOJICTBA
2 [TonroroBka pyzsl
21 MecTtoposkaeHus Keae3HO! Pyl U +
' KOKCYIOIIHXCS yTIIen
3 Kokcoxnmuueckoe npou3BoACTBO
31 TexHomorus, npoueccsl 1 000pyA0BaHUS +
' KOKCOXMMHYECKOTO TPOM3BOJICTBA
4 JloMeHHO€E NPOU3BOICTBO
41 TexHomorus, mporeccsl 1 000pyA0BaHUE +
' JIOMEHHOT'O IPOU3BOJICTBA
5 [TpousBoacTBO cTaMU
51 TexHOMOTHSI, MPOIIECCHl U 000PYAOBaHHUE +
' CTaJICTJIABMJIbHBIX MPOIIECCOB
6 PaznuBka cranu
6.1 PasnuBka B OJIFOMBI, CIIMTKU, CIISIObI, +
' COPTOBBIE 3aTOTOBKHU
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Harpes meramia

7.1 TexHoOTHSI, MPOLIECCHI U 000PYIOBaHUE +
8 O6paboTka MeTasIa 1aBJICHHEM
8.1 Knaccuueckas TeXHOJIOTHS JIUCT, COPT, +
' npoduiib
9 AJbTepHAaTUBHBIE TEXHOJIOTHH IPOU3BOJICTBA
MeTasia
9.1 Bre noMeHHOE pOM3BOACTBO YyryHa + +
10 Meramutyprudeckue mIaku
101 JloMeHHBIE U CTaJleTIaBUIIbHBIC [IJTAKH, +
' TPaHyJIALNS
11 TepmooOpaboTka METaIIIOB
11.1 | TexHonorus 0OpabOTKH CTaIH +
12 [IpousBoncTBO TPYyO M JIUCTA C TOKPHITUEM
12.1 | Texnonorust 000pyAOBaHUS TPYOHBIX CTAHOB + +
13 LBeTHas MeTayyprus
13.1 | OGmme cBeneHUS +
14 TepmooOpaboTka MeTaLIOB
14.1 [Ipou3BOACTBA ATFOMUHHMS U HUKENS +
Bec KM, %: | 15 20 15 15 15 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuioxenue b

TexHOonoru4ecKkue IMPOLCCCHI U 060py,HOBaHI/IC MCTAJLTYPIrHYCCKUX ITPONU3BOACTB

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Ilox6op nureparypsl IO TEXHUYECKUM PEIICHUSM I10 33IaHHON TeMaTHKe
KM-2 BsiOpanHoe HampaBiieHHE pa3pabOTKH
KM-3 3aBepiuieHue pacueToB o padoTe

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

HNunexc KM- | KM- | KM-
Howep Paznen kypcoBoro npoekra/KypcoBoii paboTsl KM: L 2 3
paznena ACLKYP p P p Henens 4 9 15
KM:
1 O0630p TEXHUUYECKUX PEIICHHI 110 3aIaHHON TEMAaTUKe +
2 Br160p Hanpasienus pazpaboTku +
3 Pacuets! u pacueTHbIC HCCIIEIOBAHUS 110 BEBIOpAHHOMY +
HANPAaBIECHUIO Pa3pabOTKH
Bec KM, %: | 20 30 50

20




