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No

Bup gesitenbHOCTU

5

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

69

Jlekymu, yac.

34

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

26

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

12

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

21

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

75

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
O6LLenpoteccroHanbHble OrlMK-2 CnocobeH y4acTBoBaTb B MPOEKTUPOBAHNMN TEXHNYECKNX 0O BEKTOB, CUCTEM U
KOMMETEHLMN TEXHONOTM4ECKNX MPOLIECCOB C Y4ETOM IKOHOMUHECKNX, 3KOMOTUHECKIX Y COLMUATIbHBIX
OrpaHnyeHuni
OlMK-2. 2 3HaeT HOPMAaTUBHYIO U TEXHOIOMMYECKYHO AOKYMEHTALMI0 415 NMPOeKTUPOBaHUA
1 COMPOBOX/AEHMS NMPON3BOACTBA TEXHUUECKNX 0O0BEKTOB, CUCTEM M MPOLLECCOB B 061aCTh
NHXXeHepun
O6LLenpoteccroHanbHble OrnK-6 Cnoco6eH“an|Hvu\naTb 0060CHOBaHHbIE TEXHUYECKIME PELLEHNS B
KOMTMETEHLMM NpohecCUOHaNbHON AeATENBHOCTH, BbIOMPATL 3PEKTUBHBIE 1 6e30NaCHbIE TEXHWUYECKME
CpPeACcTBa 1 TEXHO0rNK
OrlMK-6. 2 OnpegensieT nepeyeHb 060pyA0BaHNS Ha NPOV3BOACTBE U B labopaTopuu,
obecneymBatoLLee 6e3onacHoe NPOM3BOACTBO NPU M3rOTOBEHNI MaTepUasioB 1 U3AeNNit
U3 HUX
ObLenpoceccroHasibHble |OMK-8 Crnoco6eH NOHMMATh NPUHLMIbLI PABOThI COBPEMEHHbIX MH(OPMALIMOHHBIX
KOMMNETEeHL MM TEXHOMOTMIA U UCMOb30BaTb UX A5 PeLleHus 3a4a4 NPothecCMOHabHON feaTeNbHOCTH
OlMK-8. 1 3HaeT NpuHLMMbI paboTbl COBPEMEHHbIX UHOPMALMOHHBIX TEXHOMOMUI U
MporpaMmHbIX CPeACTB, B TOM YMC/e OTEYECTBEHHOrO MPOU3BOACTBA
YHuBepcasibHble YK-1 Cnoco6eH ocyLwecTBAATb MOUCK, KPUTUUECKWIA aHa/IN3 1 CUHTE3 MHGOPMaLmW,
KoMNeTeHynm NPUMEHSITb CUCTEMHBI NOAX0/, NS PeLleHnst NOCTaBMeHHbIX 3a4au

YK-1. 1 3HaeT npuHUumnbl cbopa, 0T6opa 1 0606LLEeHNS MHOPMaLUK.

2. TpeboBaHna HI'TY K niaHMpyeMbIM pe3y/sibTaTam 00yyYeHUs, COOTHECEHHbIM C

NHAMKATOPaMu LOCTVKEHNS KOMMNETEHLMIA
Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLMIA

®opMbI OpraHuzaLmm

PesynbTaTtbl 00y4eHNs 3aHATUN

OIIK-2. 2 3naeT HOPMATHBHYIO H TEXHOJIOTHYECKYI0 TOKYMEHTAUIO J1JIsI
NPOeKTHPOBAHUS H CONPOBOK/IEHUSI IPON3BOACTBA TEXHNIECKHX 00HEKTOB,
CHCTEM H NPOIeccoB B 00JIaCTH HHKEHEPHH

MpeacTaBnsaTb KOHCTPYKLMOHHbIE MaTepuasibl 1 PU3NYECKYIO CYLLHOCTb Jekuuu; JlabopaTopHble paboTl;
MPOLECCOB N3MEHEHUS X CBONCTB CamocTosTenbHasa paboTa

OIIK-6. 2 OunpeneisieT nepedens 000py/10BaHNUsI HA IPOU3BOICTBE H B
JadopaTopun, obecnevnBaoniee 0e30nacHoe NPOU3BOICTBO NPH
M3rOoTOBJICHHH MATEPHAJIOB W U3/IeJIHi H3 HAX

BbITb CNOCOBHbLIM OLLEHUBATL CBOCTBA KOHCTPYKLIMOHHBIX MaTepuanoB JNekumn; CamocTosiTeNbHas paboTa

OIIK-8. 1 3naeT npuHIHUNBI pa6oTHI COBPeMEeHHBIX HH(POPMAIIHOHHBIX
TEeXHOJIOTHii M NPOrPaMMHBIX CPEACTB, B TOM YHCJIE 0T€YeCTBEHHOI0

Ipou3BOJACTBA

3HaeT TEXHO/OTMYECKME NMPOLECCHI, B Pe3y/bTaTe KOTOPLIX MOTYT ObITh MOMyYeHb! |JleKkuuu; JlaGopaTopHble paboTl;

KOHCTPYKLIMOHHbIE MaTEPUabI

YK-1. 1 3paeT npHHOHIBI cGopa, 0TGOpa H 0000 meHusTt HHPOPMAHHA.

MoHnmatb TEOPUI0 N OCHOBHbIE 3aKOHbI B 061acTn TEXHONOIMK KOHCTPYKUWOHHbIX] Nekuymmn; CamocTosATeNbHas pa60Ta

MaTepuanos

3. CogepykaHue 1 CTPYKTypa ANCUMUN/NHBI

Tabnuua 3.1
M3 Hux B MHanKaTopsl
o AKTVBHbIE
Tembl NEKUNN Yacbl |dhopme npakT. hopMbI, uac LOCTVXKEeHUA YyebHas DEATENIbHOCTb
noar., yac. ' ' KOMMeTeHUniA

CemecTp: 5




QngakTvyeckas eguinua; OBLLIVIE CBEAEHWSA O TEXHOIOM M METAJI/I0B U

MOKPbLITUW

1. BeefeHuve. O6Lme cBefeHns
0 TEXHO/IOTN METAN/IOB U
NOKpPbITUIA, 06N1aCTb
NPUMEHEHNS.
TeXHONOTMYECKUIA LUK, ero
CTafMn N XapakTepncTmka.

OnkK-2.2,YK
-1.1

W3yunTsb cnefytoLme
Bonpocbl: O6LMe cBefeHS
0 TEXHONIOTUM META/IOB U
NOKPbLITUIA, 0611aCTb
NPUMEHEHNS.
TexXHOMNOTMYECKUIA LUK,
ero cTagun u
XapaKTepuCTuKa.

Anpaktudeckasa egnHmya: METAJ

YPIMYEC

KWVE MNMPOLECCHI

2. [poun3BoOACTBO YepHbIX
MeTa/1/10B

OrMK-2.2,0r
K-6.2

N3yunTb cnegytoLme
BOMpOChI: [loMeHHOe
MPOU3BOACTBO YyryHa.
MpoayKTbl LOMEHHO
MnnaBKu

MponssoaCcTBO CTasNIN.
WcTopnyeckume cnocobbl
nonyyeHns (KPUYHbII
crnocob, 6ecceMepoBCKuiA
MpoLecc N TOMacoOBCKUI
cnocobbl). MapTeHOBCKMiA
npouecc: cKpan-npoLecc u
CKpan-pyZHbli1 npoLecc

Mpoun3soacTBO
BbICOKOKaYeCTBEHHbIX
CcTasieil: NPoM3BOACTBO
CTa/In B 3/1EKTPOAYIOBbIX
nevax, BblM1aBKa B
VHAYKUMOHHbIX Neyvax,
3/1EKTPOLLINIAKOBBIA
nepennas, Ayroso
BaKyyMHbIli Mepenas,
3NEKTPOHHO/YYeBOM
nepennas,
nNasMeHHOYyroBoM
nepennas

PasnmBKa cTanu:
HenpepbIBHasA pas3nBka,
BaKyyMHas ferasauus.
CTpyKTypa cTasibHOro
cnuTka. Npon3soacTBo 1
CTPYKTYpHble 0COBEHHOCTM
MOPOLUKOBbLIX CTaseil.
Knaccndmkaums ctanei nx
NnpuMeHeHne

3. Mpon3BOACTBO LIBETHbIX
MeTasinoB

OlK-8.1

3yunTsb cnefytoLme
BOMPOCbI: AJIIOMUHWIA, ero
NMpou3BOACTBO, Cr/aBbl
anoMnHUA. MNMpon3BoACTBO
mefu. Mpon3BoaCcTBO
HUKenb. MponsBoACTBO
marHus. NMpon3BoACcTBO
TUTaHa. Mpon3BoACTBO
(heppocn/iaBos.

OvpakTtudeckas egnHmua: OBPABOTKA METAJ1J10B AABJ/IEHVEM




4. OCHOBbI NMPOKATHOTO
npou3BoACTBa

OriK-2.2

W3yumnTb cnepytowme
Bonpockl: Knaccugmkaums
metogos OM/.
O6opyanosaHve ana OM/,
OCHOBHble NONOXEHWS
OMJ. MeTogab! Harpesa
MeTasnna.

OCHOBbI MPOKaTHOro
npounssoacTtea. CTaHbl
ropsueii npokatkun. Coctas
1 CTPYKTypa NPOKaTHbIX
Liexos. CopTameHT
MPOKATHbIX CTAHOB.

Mpon3BOACTBO TPYO U
cneynpoduneii. CoptaMeHT
1 cnocobbl NPOM3BOACTBA
Tpy6. MNpokaTKa Kosec u
6aHaaxeid. Jlnctosas
wramnoska. ObopyfosaHue
NMCTOBOM LUTAMMOBKW.
LTamnel.

5. KoBkKa. LLITamnoBKa.
O6opyaoBaHme Ky3HEHHOro
NpPOV3BOACTBA.

OrK-8.1

N3yumnTs cnegyroLme
Bornpocsl: KoBka.
LLItamnoBka. O6opygoBaHme
Ky3He4YHOro npon3BoACTBa.
BonoyeHue 1 npeccosaHue.
BonounnbHeble cTaHbl.

Jluctosas WTaMNoBKa.
PoTaumoHHasa KoBKa.
PaBHOKaHa/IbHOe YT/10BOe
npeccosaHue. BbIKonoTKa
(andoska). BblgaBnmBaHue.
MoBepXxHOCTHas obKaTka u
BbIrTXXMBaHWe
MOBEPXHOCTMU.

3aroTosuTeNibHOE
MPOW3BOLCTBO.
O6opyaoBaHve
3aroTOBUTE/bHbIX
npou3BoAcTB. Peska
NINCTOBbIX MaTepuanos, B
T.4. C NPUMEHEHNEM
KOOPAMHATHbIX CTAHKOB.
Py6ka meTanna. N'mbka
NIACTa M NPOCTbIX
npoduneit, B T.4. Ha
KOOPAMHATHbIX CTaHKax.
M'mbka Tpyb 1 NPoCTbIX
npoguen.

Anpaktunyeckada egnHmya: HEMETAJTTMUECKUE MATEPUAbI




6. Hemetannmyeckue
marepuasibl

OnkK-6.2,YK
-1.1

N3yunTb cnegytowme
BOMPOCbI: TeXHONOrus
MosyYeHus
PE3VHO-TEXHUYECKNX
n3nennii

MopoLukoBas MmeTaniyprus
1 KOMMO3NLMOHHbIe
maTepuasbl

MonnmvepHble MaTepuassbl.

MeTofbl KOHTPOMPYEMOTO
BblpaLLBaHune
MOHOKPUCTaI0B. HM3KO 1
BbICOKOTeMNepaTypHas
KpucTaimsauus.
MApoTEPMa/IbHBIA CUHTES
MOHOKPWCTa/1/I0B. 30HHas
nnaBka 1 pauHMpoBaHue
MaTepuanos.

InpakTuueckas eauuuya: JIMTENMHBIE TEXHOIOM AU




7. OCHOBbI INTENHOIA
TEXHON0TMK

YK-1.1

3yumnTsb cnefytoLme
BOMpPOCbI: JInTeliHble
TexXHonoruun. JInTeHble
crnasbl. PUsnNYeckmne
CBOMCTBA METa/1/10B.
MexaHu4eckme CBOCTBa
MeTannos. JinTeiiHble
CBOWCTBA Cr/1aBoB.
dopmMOBOUHbIE MaTepUasIbI.
Cs#AsyloLme matepumani.
Bbinnaska meTanna.
JluTHMKOBasA cucTema.
3arnosiHeHve opmbl.
3aTBepeBaHe OT/INBKMU.
NuTeliHble gedeKTbl.

OcCHOBbI NUTEHO
TEXHONOTUMW.

Nutee B 3emno (Mogenu,
Onokun, CTepxHu,
M3roToBneHme CbipbIX
necyaHo-rMHUCTBIX POPM)

BakyymHO-nieHo4YHOe
nuTke. JInTbe no
BbIN/IaBNAEMbIM MOJENSAM.
O60104KOBOE NNTLE. JINTbE
noA AaBneHueM.
LieHTpobeXxHoe NnTbe.
JInTbe B KOKUNb.
HenpepbiBHOE NTLE. JTUTbE
B rurncosble hopmbl. JTNTbe
no rasnpuumpyemsim
mogenam. JIntbe Ha
3aMOPaXMBAEMOM
caasyloLem. LLioy-npouecc.
JlnTbe ¢ KpucTanmsaupmen
noj AasneHviem. JlnToe
BakKyyMHbIM BCACbIBAHWEM.

OTaenka nuTbs:
MexaHunyeckas u
3NeKTPOXMMUNYECKas
06paboTKa NOBEPXHOCTH.

Anpaktuyeckasa egnHumua: NOKPbITUA

8. MoKpbITUS. 2

OrnkK-8.1,YK
-1.1

N3yunTb crnegytope
BOMpOChI: Knaccudukauums
MOKPbITUIA.
AnuTakcuanbHbI poct
MAeHoK. TpagnLUMOHHbIe U
HOBble TEXHONOTNYECKMe
MPOLeCChbl HAHEeCeHNs
MOKPbITWIA.
3KcnnyaTaumoHHble 1
MexaHV4ecKue CBolcTBa
M3LeNNIA C NOKPLITUAMI




TeMmbl nabopaTopHbIX pabdoT | Yackl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTp: 5

Onpaktndeckas eguHuua: METAITYPTMYECKKME MNMPOUECCHI

3. N3yyeHune TexHonornm
PY4YHOI 3NEKTPOAYroBOi 1 6
ra3oBOI CBapKu

OrK-2.2

O3HakoMuUTbLCA C
yCTpOICTBOM 060pYA0BaHNS
PYYHOW 3N1eKTPO/yroBoi
CBapKK; paccumTaTb Bpems,
Heob6X0oAMMOe [/151 CBapKu
[aHHOrOo y3na.
O3HakomMuUTbLCA C
0bopyaoBaHMEM AN1st
ra3oBOii CBapKM; paccumTaTb
pacxof, roptoyero rasa npu
CBapKe AiaHHOr 0 y3na

OvpakTudeckas egnHmua: OBPABOTKA METAJ1/10B AABJIEHVEM

1. PacyeT TeXHONOrMYeCKMX
napaMeTpoB ropsyei 8
06bEMHOW LITAaMNOBKM [eTanu

OlK-2.2

3aKpenuTb TeopeTMYecKune
3HaHWs, NONYYEHHble Ha
NeKuusx, No pasgeny
ropsiyeit 06EMHON
LUTAMMOBKM MyTeM
COCTaB/EHNS
TEXHO/OMMYECKOTO
npoLiecca U3roToBieHUs
fetanu, Bblbopa
TemnepaTtypbl Harpesa
3aroToBKMW, pacyeta
napameTpoB npovecca
AethopMmnpoBaHus
3aroTOBKM Ha npecce 1 Ha
MO/0TE

[npakTuueckas eamuuua: JIMTENH

bIE TEXHOJ10I' MU

2. N13rotoBnieHne OTINBKN B
napHbIX OrnoKax

12

OrK-8.1

MpoekTpoBaHve 1 pacyeT
OT/IMBKU MO YepTexy
3aflaHHOI aeTanu

Pa3spaboTka
TEXHO/IOrMYECKOT0
rnpotiecca nosyveHns
OT/IMBKM B MapHbIX OMoKax

M3roToBneHne OTIMBKMN B
necyaHoi opme

AHanu3 geeKToB
NOJTy4YeHHON OT/IMBKN B
MapHbIX 0rMoKax

3.1 NpakTnyecKas NoAroToBKa

Tabnuua 3.2

Tembl 3aHATNA

dopmbl opraHm3auunm

3aHATUIA

CogepaHue NpaKkTUYeCKOi NOATrOTOBKM

(BnAbl paboT)

1 Mpon3BOACTBO YepHbLIX METAS/I0B

n

BbINOMHSET CefytoLve BUabI paboT:
OLIEHKa CBOMCTB efie3a 1 Uro cniaasoB




r POon3BOACTBO LBETHLIX META/1/10B

BbINoNHAET creaytoLme Buabl paboT:
OLiEHKa CBOMCTB LIBETHbIX META/I/IOB U UX
CMNJIaBOB

OcHoBblI MPOKaTHOro npon3soAcTea

BbInonHseT crefytoLime Buabl paboT:
OLeHKa TepMO06PaboTKM METaINoB 1 KX
M1aCTUYeCKNX CBOMCTB

Kogka. LLITamnoeka. O6opynosaHue
Ky3HEYHOro npomn3Bo/CcTBa.

BbInonHseT crefytoLime Buabl paboT:
OLeHKa TepMO06pPaboTKN METaINoB 1 MX
M1aCTUYeCKNX CBONCTB

HemeTtannnyeckue MaTtepuabl

BbINoNHAET creaytoLme Buabl paboT:
OLiEHKa CBOMCTB HEMETA/IINYECKIX
MaTepuanoB

OCHOBbI NMTEAHON TEXHOMOTUK

BbINONHSET cnefytoLme Brabl paboT:
OLIEHKA NINTEMHbIX CBONCTB
KOHCTPYKLMOHHbIX MaTepranos

W3yyeHre TeXHONOTUM PyYHOIA
3/1EKTPOLYrOBO 1 ra30BOW CBAPKM

ne

BbInonHseT crefytoLime Buabl paboT:
3HaKOMCTBO C YCTPOCTBOM
060py0BaHNS PYYHOW 3/1EKTPOAYrOBOiA
CBapKu; PacueT BpemMeHu, HE06X0AMOro
[/19 CBapKW JaHHOTO y3/1a. 3HaKOMCTBO C
060pyf0BaHmeM /15 ra3oBoi CBapKy;
paccueT pacxoja roproyero rasa npu
CcBapKe AaHHOro y3/a.

PacyeT TEXHONOTMYECKUX NapamMmeTpoB
ropsiyeli 06beMHON LUTaMNOBKM AeTann

N6

BbINoNHseT crefyollye Bkl paboT:
OLieHKa CBOICTB CM/aBOB 1 COCTaB/EHME
TEXHO/OTMYECKOro npoLecca
U3roTOB/EHNA fieTanu, BbiGopa
TeMnepaTypbl Harpesa 3aroTOBKU, pacyeTa
napamMeTpoB npoecca Aed)opMUpOBaHus
3aroToBKM Ha NMPecce 1 Ha Mo/oTe

M3roToBfeHne OTANBKM B NAPHbLIX OMOKaX

no

BbINONHSET cnefytoLL e BAbI paboT:
pa3paboTka TeXHOIOrMYecKoro npowecca
MoNyYeHUst OT/IMBKM B MapHbIX OMOKax.
V3roToBneHve OTAMBKM B NeCHaHO
thopme. AHann3 AeeKTOB NOMYYEHHOM
OT/IMBKW B MapHbIX OMOKax.

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3

No

Buabl caMoCTOATENNbHOWN PaboThl

NHankaTtopbl
BOCTVDKEHNS
KOMMETEHLWI

Yacbl Ha Yacbl Ha
BbIMOJ/IHEHME |KOHCYIbTauumn

CemecTp: 5

1 | PI3/Pethepar

OrkK-2.2 40 6




Onucatb TeXHOOMMI0 U3rOTOBNEHUA AeTaNM.

MpoaHanu3npoBaTb ycoBus paboTbl BbIGpaHHON AeTanu. MNofobpaTb MaTepuan Ans ee U3roToB/EHUSA U
060CcHOBaTL €ro BbI6op. OnumcaTb TEXHOMOMMIO0 NOyYeHNs BbIGpaHHOro MaTepuana (0T pyApl 40 Cnniasa).
Bblbpatb cnocob nonyyeHus 3arotoBku. Onumcartb BbIOpaHHY TexHONoruo (06opyLoBaHue,
nocneaoBaTenlbHOCTb onepauuii). BblibpaTb ONTUMabHbIA CNOCO6 COeAMHEHNS 3ar0TOBOK (CBapKa, nalika,
Knelika). Bbi6patb cnoco6 hmHULWHOM 06paboTkuM n3genus (06paboTka pe3aHueM, HaHeCeH e NOKPbITUS,
TepMuyeckas o6paboTka v T7.4.).: HukynuHa A. A. BAnsHMe XMMWUYeCKOro cocTaBa Ha MPOYHOCTb
nnacTMacc [SneKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYeCKNiA Komnneke / A. A. HUKynuHa ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupck, [2011].- Pexkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000163656.- 3arsn. ¢ 3kpaHa. LIBeTHble MeTan/bl U CraBbl.
PeKpUCTa/INN3ALMOHHBINA OTXXUT : METOANYECKME YKa3aHUA K BbINO/IHEHUIO 1abopaToOpHbIX paboT Ne 5 1 6
no gucumnivHe &apos;MatepuanosefieHne&apos; A5 MeXaHUKO-TEXHOMOMMYeCKoro (akybTeTa,
(haKynbTeTa NetateNbHbIX annapaTos, PakynbTeTa 3HepreTMkn / HoBOCKO. roc. TexH. YH-T ; [cocT.: E. A.
Opo6as, A. A. HukynuHa, H. C. Ctykauesa].- HoBocnbupck, 2017.- 22, [2] c. : un..- Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000235238 N3roToBneH1e OTINBKM B NapHbIX OMOKax :
MEeTOAMYECKME YKa3aHWs K BbIMOHEHUIO nabopaTopHO paboTsl Mo AucumninHam &apos;ObLuee
maTepuanoBefeHne N TEXHOOrMN MaTepranioB&apos; U &apos; TEXHOMOMUS KOHCTPYKLMOHHbBIX
marepuano&apos; / HoBocrb. roc. TexH. yH-T ; [cocT.: E. E. KopHueHko, A. A. HukynuHa, C. B.
Becenos].- HoBocnbupcek, 2013.- 33 ¢. : un., T1abn..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000179245 HukynuHa A. A. ccneaosaHue BANSHUS YCNIOBUIA
[e(hopMMPOBaHMA Pa3NNYHBIX CMNJIAaBOB Ha X MeXaHWYeCKMe CBOMCTBA [SNeKTPOHHBIV pecypc] :
3NIEKTPOHHBIV y4ebHO-MeToaMYecKMin komnneke / A. A. HukynuHa ; HoBOocmO. roc. TeXH. YH-T.-
HoBsocubupck, [2012].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000163455.- 3arn. c
JKpaHa. ViccnegoBaHve cnoco6oB TepMUYECKO 06paboTKM A/151 NOBbILLEHNS KOHCTPYKTUBHOW NMPOYHOCTH
AeTanu : MeTOANYECKME YKasaHWs K nabopaTopHoii paboTe Ne 3 no Kypcy
&apos;MartepunanoseieHe&apos; AN MeXaHUKO-TEXHOIOTMYECKOTO (hakybTeTa, hakyibTeTa
neTaTe/bHbIX annapaTos, (PaKybTeTa 3HEPreTUKN AHeBHOro 06yyeHns / HoBocm6. roc. TexH. yH-T ; [cOCT.:
A. V. CmnpHoB, E. A. po643, A. A HukynnHa].- HoBocnbunpcek, 2017.- 25, [1] c. : un..- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235241 /3y4eHne anarpaMmMbl COCTOSAHWNA CM1aBOB CUCTEMbI
&apos;xene3o-LemMeHTUT&apos; : MeTOAMNYECKME YKa3aHWsA K labopaTopHoi paboTte Ne 2 no Kypcy
&apos; MaTepuranoseaeHe&apos; A1 MexaHWKO-TEXHOIOrMYecKoro thaky/bTeTa, pakynbTeta
NeTaTe/lbHbIX annapatos, (hakynbTeTa sHepreTukn / HoBocm6. roc. TexH. yH-T ; [cocT.: H. B. MN10THMKOBA U
ap.].- HoBocunbmpck, 2017.- 19, [3] c. : un..- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235250

2 |I'Io,u,r0TOBKa K 3aHATUAM |)/K—1.1 |15 |O

. Vi3ydeHwne guarpaMMbl COCTOSHUS CIaBOB CUCTEMbI &apos;Ke/e30-LeMeHTUT&apos; : MeToANYecKmne
yKa3aHus K nabopaTtopHoii paboTe Ne 2 no kypcy &apos;MatepuanosefeHne&apos; aAns
MeXaHWMKO-TEXHO/IOTMYECKOro akybTeTa, (hakynbTeTa fieTaTe/IbHbIX annapaTos, (haKy/ibTeTa 3HEPreTuku /
HoBocKb. roc. TexH. yH-T ; [cocT.: H. B. MnoTHuKoBa 1 ap.].- HoBocmbumpck, 2017.- 19, [3] ¢. : nn..- Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235250

OrK-2.2,0r1K-

6.2,YK-1.1 20 !

3 |lMoproToBka K arrectauumm

. HukynuHa A. A. BvsiHMe XMMUYeCKOro cocTaBa Ha MPOYHOCTb NnaacTMacc [ONeKTPOHHbIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAMnYecKuiA komnneke / A. A. HukynunHa ; HoBocuG. roc. TexH. yH-T.-
Hosocunbupck, [2011].- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000163656.- 3arn. ¢
aKpaHa. /13roTossieHre OTIMBKM B NapHbIX OMOKaX : METOANYECKME YKa3aHWS K BbIMOHEHNIO
nabopaTopHoi paboTbl Mo AucumnanHam &apos;O6Luee MaTepranioBeaeHne 1 TEXHONOrMK
maTepnanoB&apos; n &apos; TEXHONOrNsA KOHCTPYKLMOHHbIX MaTepuanoB&apos; / HoBocuo. roc. TexH.
YH-T ; [cocT.: E. E. KopHueHko, A. A. HukynuHa, C. B. Becenog].- Hosocubupck, 2013.- 33 ¢. : una., Tabn..-
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179245 OyaknHa M. . OpraHusaums
caMoCTOATe/IbHOIN paboTbl CTyAeHTOB HOBOCMOUPCKOTO rocyapCTBEHHOIO TEXHUYECKOr0 YHUBEpCUTETa !
y4yebHO-MeTOAMYecKoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. yH-T.-
Hosocunbupck: N3a-so HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPeACTBEHHbIN.- PeXkum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
MHopmmpoBaHue Moptan HI'TY; Cpefa a1eKTPOHHOro 06y4veHns HI' TY
KOHCcynbTMpoBaHme Cpefia aneKTpoHHOro 06yyeHms HI'TY
KoHTpo/nb Cpefia aneKTpoHHOro 06yyeHms HI'TY
Pa3melljeHme yeoHbIX Cpepa aneKTpoHHOro obyyeHmst HI'TY; 36C
marTepuanos
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |[Aunckyccus

Kpatkoe onucanne npumenenusi: [1o xony nexunu cTyaeHTaM 3aJal0TCs BOIIPOCHI, Ha KOTOPbIe
HEe00X0OMMO OTBEUYaTh, a TaKKe 00CY)KIaTh OTBETHI APYT Apyra

4. MpaBuna aTTecTauum 06y4YatoLLMXCsi M0 AUCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LwKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmauums o bPC npvseseHa B 1abn. 4.1.

Tabnmua 4.1
MuH. .
OueHmnBaemble BUAbI eATENbHOCTM 00y4aroLLmxcs 63 MakcumasbHblii 6ann

CemecTp: 5

Jlexyus: 6 12
Jlabopamopnas: 10 20
PI3/Peghepam: 14 28
IK3amen: 20 40

B Tabnuue 4.2 npeAcTaBneHo COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KoMMeTeH MNHAnKaTopbl JOCTUXEHNA KOMMNETEHLNN
LI|I/II‘/‘I Sawua 3K3ameH
PIr3/P
OlK-2 2. 3HaeT HOPMAaTUBHYH 1 TEXHOMIOTNYECKYI0 AOKYMEHTALMIO 415 MPOEKTUPOBAHNA U
OTMK-2 |conpoBOXaeHNs MPON3BOACTBA TEXHUYECKNX 06BEKTOB, CUCTEM M MPOLIECCOB B 06/1aCTH +

MHXXeHepuK

OMMK-6 2. OnpepenseT nepeyeHs 060pyL0BaHUA HA NPOM3BOACTBE U B labopaTopuu,
OrlK-6 |o6ecneumsatoLLiee 6e30nacHOe NPOM3BOACTBO NPY N3rOTOB/IEHNN MaTEPUA/IOB U U3AENUiA N3 + +
HUX




OMK-8 OrlMK-8 1. 3HaeT NpuHUMMbI PaboTbl COBPEMEHHBIX MHOPMALMOHHBIX TEXHONOTUIA 1 +
MPOrpamMmMHbIX CPeSCTB, B TOM HKC/Ie OTEHECTBEHHOIO NMPOU3BOACTBA
YK-1 |YK-11. 3HaeT npuHumnbl cbopa, 0T6opa n 0606LLeHNs NHpopMaLLUK. +

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPuIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Llene6posckmii FO. B. DnekTpoTexHUUECKOe M KOHCTPYKIIMOHHOE MaTepraioBeieHue : [yueOHoe
nocooue] / FO. B. Ilenebposckuii ; HoBocu6. roc. texH. yH-T.- HoBocuOupck, 2019.- 63 ¢. : ui..-
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000241323
2. JIazepHble TexHOOTHY : [yueOHOE mocobue / . b. Mupouranuenko u ap.] ; HoBocu6. roc. TexH.
yH-T.- HoBocubupck, 2021.- 63, [2] c. : ui..- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000243901
3. Jlazepnsle TexHOMOTHH : [yueOHOE ocobue / Y. b. Mupomanyenko u ap.] ; HoBocu®. roc. TexH.

yH-T.- HoBocuOupck, 2021.- 63, [2] c. : un..- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000243901

[ononHuTenbHaa nauTepaTypa

1. [Tporeccsl 1 TEXHOJIOTHUHN TIOJTYYeHUST HAHOPa3MEPHBIX MOPOIIKOB U HAHOCTPYKTYPUPOBAHHBIX
MaTepuaos : [yuyeOHoe mocoore / B. A. baraes u ap.].- HoBocubupck, 2017.- 281, [1] c. : wit..-
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000236859

2. Hosropoanesa O. H. Koppo3us MeTanioB 1 METOIBI 3aIIUTHI OT KOPPO3UH : [ydeOHOe mocobme |
/ O. H. Hosropoxauesa, H. A. Poroxxuukos ; HoBocu6. roc. Texs. yu-T.- HoBocu6upck, 2019.- 160,
[1] c..- Peskum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000240935

3. Uynunos A. B. UmxeHnepHOe JOKYMEHTHUPOBAHUE aPMUPOBAHHBIX M CBAPHBIX U3AEIIUIM :
[yueOnoe mocodue] / A. B. Uynuuos, M. B. UBanuusckuii, b. A. Kaceimbaes ; moq pexn. H. I
Wsannusckoii ; HoBocu6. roc. texH. yH-T.- HoBocubupck, 2016.- 240, [4] c. : un..- Pexxum
noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000233991 .- ABT. Ha 00JI. HE YKa3aHBL.

VIHTepHeT-pecypcehbl

1. Springer Materials [ DnekTponHsIii pecypc]. - Springer International Publishing, 2016. - Pexxum
moctyna: http://materials.springer.com. - 3ari. ¢ 3kpaHa.

6. MeToaguueckoe 1 NPorpaMMHoe obecrieyeHme, NHHOPMALIMOHHbIE TEXHOOM NN

6.1 MeTogunyeckoe obecreyeHne

1. UccnenoBanme cnoco60B TepMudeckoil 00pabOTKM 151 TOBBILIEHHS] KOHCTPYKTUBHOM
MPOYHOCTH AETAIHU | METOAWYECKUE YKa3aHus K JadopaTtopHoil padore Ne 3 o kypcy
&apos;MarepuanoBeneHrne&apos; sk MEXaHUKO-TEXHOJIOTHYECKOro (hakyapTeTa, paKynbprera
JIeTaTeIbHBIX alnapaToB, (paKyIpTeTa IHEPreTUKU JHEBHOTO 00yuenus / HoBocuO. roc. TeXH. YH-T
; [coct.: A. . CmupHOB, E. A. Ipo6sa3, A. A Huxkymuna].- HoBocubupck, 2017.- 25, [1] c. : u..-
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000235241

2. Qynxuaa M. I1. Opranu3zanus caMoCTOSITeNIbHOI paboThl cTyneHToB HoBOCHMOMpPCKOTO
rOCY/IapCTBEHHOI0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxwuna, 0. B. Hukutus ; HoBocu®6. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuMm gocTtyna:

http://elibrary.nstu.ru/source?bib _1d=223022




3. LIBeTHbIe MeTaJIBl U CIUIaBbl. PeKpUCTaIIN3alMOHHBIN OT)KUT ;| METOAUYECKUEe YKa3aHUs K
BEITIOJTHEHUIO JTa00paTopHBIX padot Ne 5 u 6 mo nucnumimHe &apos;MartepruanoseneHne&apos;
IUTSE MEXaHUKO-TEXHOJOTHYECKOTro (aKyabpTeTa, (haKkyapTeTa JIeTaTeabHBIX anmnaparos, GaKyapTeTa
snepretuku / HoBocu®. roc. texH. yu-T ; [cocT.: E. A. JIpo6s3, A. A. Hukymuna, H. C.
CrykaueBa].- HoBocubupck, 2017.- 22, [2] c. : wn..- Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000235238

4. 3yueHne auarpaMMbl COCTOSIHASI CIIZIABOB CHCTEMBI &apos;Kene30-IeMeHTHT&ApPOs;
METOIWYECKHe YKa3aHus K JabopaTopHoit padore Ne 2 mo kypcy &apos;MartepuanoBeneHne&apos;
IUTSE MEXaHUKO-TEXHOJIOTMUeCKOro (paKyapTeTa, (haKkyIbTeTa JIeTaTeIbHBIX almnapaTos, (haKyibTeTa
snepreruku / HoBocub6. roc. TexH. yH-T ; [cocT.: H. B. [Tnotaukosa u ap.].- HoBocubupck, 2017 .-
19, [3] c. : un..- Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000235250

5. Hukynuna A. A. VccnenoBaHue BAUSHUS YCIOBUI Ae(OPMHUPOBAHUS PA3TUYIHBIX CIIABOB HA UX
MeXaHHYECKHe CBOMCTBA [ DIIEKTPOHHEIN pecypc]| : 2IeKTPOHHBIN y4eOHO-MeTOIUIEeCKIIT KOMITIEKC
/ A. A. Hukynuna ; HoBocu0. roc. TexH. yH-T.- HoBocuOupck, [2012].- Pesxkxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000163455.- 3aru. ¢ sxpana.

6. H3FOTOBHCHI/I6 OTJIMBKU B MMAPHBIX OIMMOKAX | MECTOANYECCKUE YKA3aHUA K BBITIOJTHEHWUIO
nmabopatopHOi paboThl o AucUIuIMHAM &apos;O01Iee MaTepruagIoOBeIeHUE U TEXHOIOTHH
marepuanoB&apos; u &apos;TexHomorns KOHCTPYKIIMOHHBIX MaTepuaaoB&apos; / HoBocub. roc.
texH. YH-T ; [cocT.: E. E. Kopanenko, A. A. Hukynuna, C. B. Becenos].- HoBocubupck, 2013.- 33
C. : i, Ta0i..- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000179245

7. Huxynuna A. A. BausiHue XMMAYECKOTO COCTaBa Ha MPOYHOCTH IJIACTMACC [ DIeKTPOHHBIN
pecypc] : 3nmeKTpOHHBIN yueOHO-MeToanueckuii komruieke / A. A. Hukynuna ; HoBocuO. roc. TexH.
yH-T.- HoBocubupck, [2011].- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000163656.- 3aru. ¢ sxpana.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Ontepaumonnas cuctema Microsoft Windows
2 Co3manue oTYETOB 1151 TabopaTopHbBIX padot. Microsoft Microsoft Office

6.3 NHhopMaLyOHHblE TEXHONOTnK

Mpw ocyLecTBNeHMN 06pa3oBaTeNbHOrO NpoLecca Mo AUCUMNANHE NPUMEHSAIOTCA 3EMEHTI
AVCTaHLUMOHHbIX 06pa30BaTe/ibHbIX TEXHOJONMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUNSA B 3IEKTPOHHOIN MH(OpMaLMOHHO-06pa3oBatenibHON cpeabl HITY.

7. MaTepuranbHO-TeEXHMNYECKOE 06ecneyeHmne

IMpe3eHTaLUMOHHOe 060pya0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lpe3eHTaUMOHHOE 060pYyaOBaHME Ona aeMoHCcTpaunmn NekKLMOHHOro matepuana
(MynbTUMeLMA-MPOEKTOP, 3KPaH, KOMMNbIOTEP
ANS yNpasneHuns)

CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHue Ha3HaueHue

1 |3nekTponeyb nabopatopHas SNOL 185/1200(ans nposefeHns n1abopaTopHbIX 3aHATUIA
Cc Tepmonapow Tnna "K"

2 |LWkad BbITsXKHOM JTAB-1500LLUB-H AN NPoBeeHNs NabopaTopHbIX 3aHATUIN
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1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

O6o0mieHHass CTpyKTypa (QoOHOa OIEHOYHBIX CPEACTB 10 AUCHUILUIMHE TexHosorus
KOHCTPYKIMOHHBIX MaTepuanoB mpeacTaBieHa B Tabmuie. COBOKYIMHOCTh pPe3yJbTaTOB OOYUYEHHS IO
JTUCIUIIMHE COOTHECEHA C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH M COOTHECEHHBIMU C HUMH
uHauKatopamMu. MHAUKATOPHI JOCTHXKEHHUSI KOMIETCHIIMN U3MEPSIEMbl C MOMOUIBI0 CPEICTB TEKYIIEH U
MIPOMEKYTOUYHON aTTECTAMU IO AMCUMILINHE TeXHONIOruss KOHCTPYKIMOHHBIX MAaTEPUAIIOB.

Tabnuua
JTanbl OLEHKH Pe3yJIbTATOB 00y4eHHs U
COOTHECEHHBIX ¢ HUMH MHINKATOPOB
JOCTHIKEHHUS KOMIIeTeHIIU
®opmupyemble HNuaukaTtopsl Meponpusirus
KOMIIeTeHIIUH KOMIeTeHI Ui Tembt TEKYIIEro KOHTPOJI [pomexyTounas
(koHTpOJIbHAS 5 aTTecTALNS
padora, KypcoBoi
(3Kx3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-2  CmocobeH|2. 3HaeT N3yuenne texHomoruu py4dHoi|PI'3, paszmenst 2 u 3|Dk3ameH, BOIIPOCH!
y4acTBOBAaTh B|HOpMAaTUBHYIO 1 2JIGKTPOAYTOBOH M Ta30BOi | OCHOBHOI gactw, [1-9, 19-25, 30-40
MIPOEKTUPOBAHUHI TEXHOJIOTHYECKYI0  |CBapku PacueT TeXHONOTMYeCKHX |OIleHKa MHUChbMEHHBIX
TEXHUYECKUX JOKYMEHTAIIMIO JJIsl  |[TapaMeTpoB rops4yeldl O0O0BEMHOM |0TBETOB Ha
00BEKTOB, CUCTEM U |MPOEKTUPOBAHUSA MU  |LIITAMIOBKH JeTaIH JIEKLIMOHHBIX
TEXHOJIOTHYECKUX COIPOBOK/ICHUS 3aHATHAX (JIeKiuu 1-
MIPOLIECCOB C YYETOM |[IPOU3BOJICTBA 3, 6-12, 16-17),
SKOHOMHYECKUX, TEXHUIECKHUX 3ammra
9KOJIOTHIECKUX 1|00BEKTOB, CHCTEM H nabopaTopHO
COLMANTEHBIX MIPOIIECCOB B 00TacTH paboter Ne 3
OTpaHUICHUH WH)XCHEPHUH
OIIK-6  CmocobeH|2. Onpexnensier Hemerannuueckue marepuainsl P13, pazznen 1{9x3ameH, BOIpPOCHI
MPUHUMATH nepevYcHb [Ipou3BOACTBO YEPHBIX METAJIIOB |OCHOBHOW YaCcTH 10-18
000CHOBaHHEIC 00opynoBaHUs Ha
TEeXHUYECKHe IIPOU3BOJICTBE U B
penieHus B|mabopaTtopuu,
npodeccroHalbHOI  |0OecneunBatoriee
JIEATENBHOCTH, Oe3omacHoe
BBIOMPATH IIPOU3BOJICTBO IIPHU
3¢ dhexTuBHBIE 1 |I3TOTOBIICHUH
Oe3omacHEIe MaTepHaloB U
TEXHUYECKHE U3JENUI U3 HUX
cpenctea u
TEXHOJIOTHH
OIIK-8  CnocobeH|1. 3naer mpuHuuns!  |M3rotoBneHne OTIIMBKY B IAPHBIX |OIIEHKA MHUCHMEHHBIX | 9K3aMeH, BOIIPOCHI
MOHUMATD paboThI OIOKax OTBETOB Ha|19-40
NPUHLMUIBL  PabOThI | COBPEMEHHBIX JIEKIIMOHHBIX
COBpPEMEHHBIX UH(HOPMAITMOHHBIX 3aHATHAX (JIeKIuu 4-
HH(POPMAMOHHBIX | TEXHOJOTHIA U 10, 13-17), s3amura
TEXHOJIOTHIt 1 |TIPOTPaMMHBIX nabopaTopHBIX padoT
KCII0JIb30BaTh UX JIJIs | CPENICTB, B TOM YHCIIE Nel,2,3,4
pemeHus 3a/1a4 | OTE9eCTBEHHOTO
npodeccHoHaIFHON | IPON3BOJICTBA
JIeSITEIbHOCTH
VK-1 Cnocoben | 1. 3naer npuniumnsl | Beegenne. OOmume csenennst o|PI'3, pasgenst 1 u 2|Dx3aMeH, BOIPOCH
OCYULIECTBIISATh cbopa, otbopa u TEXHOJIOTHUH METaJJIOB 1| OCHOBHOM qacry, | 26-40
MOUCK, KPUTHYECKHI1 [0000meHus TIOKPBITHH, 00aCTh MPUMEHEHHS. |OlleHKa MHChbMEHHBIX
aHAIM3 W  CHHTE3 |MH(pOpPMAIHH. TexHOJIOTHMYECKHH  LMKJI,  €ro|0TBETOB Ha
uHpOpMAaLUY, CTaIuu M XapaKTepPHCTHKA. |JIEKIMOHHBIX
MIPUMEHSTD Hewmerannmaeckne MaTepHaisl [3aHATHAX (Jlekuuu 1,
CUCTEMHBIM ITOIXOI OcHoBBl nUTEHHON TexHoNornu [4-5, 11-17), 3ammta
JUTS pemeHus [oxpseITHS.




IIOCTABJICHHBIX 3a7a4 71a00paTOpHBIX paboT
Nel,2,4

2. MeToauKka OlleHKH 3TAIlOB (l)OpMHpOBaHI/Iﬂ KOMIIeTeHIIMIi 10 AMCUUILIHHE

PesynbTaTel 0Oy4eHHS IO AMCIMILIMHE, COOTHECEHHBIE C YCTAaHOBIECHHBIMH B IPOTPaMME
WH/IMKATOpaMH JIOCTUKCHUSI KOMIICTCHIMIA TPOBEPSIFOTCS TMPH TPOBEICHHH MEPONPUATHI TeKyIIen
aTTecTanuu (KOHTPOJIs) B POIecCce M3YUCHHSI TUCITUTUIMHBI, YKa3aHHBIX B TabmuIle pasnena 1.

B 5 cemectpe 00s3aTeibHBIM 3TalioM TEKYIICH aTTECTAIlMU SIBISETCS PacyeTHO-TpaduuecKoe
3ananue (pabora) (PI'3(P)). TpebGomanms k BeimmosHeHuto PI3(P), coctaB u mpaBuwia OICHKH
cthopmynupoBansl B mactopte PI'3(P).

[TpoMexxyTouHasi aTTecTanys Mo JUCHUILIMHE TIPOBOJMUTCI B 5 cemecTpe - B opMme dK3aMeHa,
KOTOpBIi HAmpaBlieH Ha OIEHKY C(HOPMHPOBAHHOCTU pE3yJIbTaTOB OOydYeHHs MO JUCIUILIMHE,
COOTHECCHHBIX C YCTAaHOBIEHHBIMH B MPOTpaMMe WHAMKATOpamu moctvxeHus kommereHnwii OITK-2,
OIIK-6, OTIK-8, YK-1 1 COOTHECEHHBIX ¢ HUMH MHAUKATOPOB. (CM. TabuuIly paszaena 1).

DK3aMeH MPOBOAMUTCS B YCTHOW (popme mo Owmiieram, cofepiKalluM JBa BOIPOCA, KaXIbIA U3
KOTOPBIX TpeOyeT pa3BEepHYTOr0 OTBETA C MOSCHEHUSIMU U 0OOCHOBAaHUEM H3JIaraeMoro Matepuania. buner
dbopmupyercss u3 npuBeneHHoro B Illacmopre sK3ameHa CHUCKAa BOIPOCOB, IMO3BOJIAIONIMX OIEHUTH
pe3yNbTaThl 00YyUYEHHS MO TUCIUIUIMHE OCTABUTh HY>KHOE, COOTHECEHHBIE C YCTAaHOBIEHHBIMU B IPOrpaMMe
WHJIUKATOpaMU JOCTUXKEHUS KOMIIETCHITHH.

OO0ume mpaBuia BBICTABICHUS OLIEHOK TEKYILEH U MPOMEKYTOUHOW aTTeCTallUu MO JAUCLUILINHE
OTIpeNeNAIOTCS OATUTbHO-PEUTHHTOBON CHCTEMOH, MPUBEICHHON B paboydeil mporpaMMe IUCIUTUINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIACTCS OIICHKAa YPOBHEH JOCTUTHYTHIX
pe3yabTaToOB 00YUYEHUS 10 JUCIUIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMU B MPOTpaMMe UHIUKATOpaMu
noctxenus komnerenuuit OIMK-2, OIIK-6, OIIK-8, YK-1, 3akpernieHHbIX 3a JUCIUILTHHON’

OO0masi XapakTepuCTHKA YPOBHEH pe3yJbTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ HHIAMKATOPAMHU
AOCTHKEHHMS] KOMIIeTeHIIUil

IIponBunyTHIi. TeopeTHueckoe coiepkaHnue Kypca OCBOCHO MOJHOCTBIO. CTyIEHT IEMOHCTPUPYET
cucTeMaThyeckoe M ry0OKoe MOHMMaHME yuyeOHOro Marepuana M CIOCOOHOCTh K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO M OOHOBJIEHMIO 3HAHMHA B XOJ€ JalibHelled ydeOHOH paboTel M HpodeccuoHaIbHOU
nesrenbHOCTH. ChopMHpOBaHBl HEOOXOJUMBIE HABBIKM IMPAaKTUYECKOH paboThl. Bee yueOHble 3amaHus,
IPEelyCMOTPEHHBIE TPOrpaMMol OOydeHUs, BBIIIOJIHEHbl KaueCTBEHHO, Oe3 3ameudaHuil. Pe3ynbrarhbl
00y4yeHHs 110 AUCIUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IPOrpaMMe MHAUKATOPAaMH JTIOCTUKEHUS
KOMIIETEHIINH, OLICHEHbI YUCJIOM 0aJUI0B, BXOSAIIMM B JUANa30H MPOJIBUHYTOIO YPOBHSI.

Ba3zosiii. TeopeTnueckoe coepxanne Kypca 0CBOEHO B 00beMe, HE00X0IMMOM IS TalbHEN el
yueObl ¥ IpodeccuoHanbHOM AestenbHocTU. HaBbiku mpakTHyeckoil paboTsl chopmMupoBaHbl Ha 6a30BOM
ypoBHe. Bce nmpeaycMoTpeHHbIe porpaMMoi 00ydeHusl yueOHbIe 3a1aHusl BBITOJHEHB! C HEOOIbIIUMHU
NOTpeIHOCTIMHU. Pe3ynpTaThl 00y4eHHsI MO JUCHMIUIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
porpaMMe WHAMKATOpaMH JOCTHKEHHUS KOMIETEHIUH, OLIEHEHbI YHCIIOM 0aJlIoB B Ipeenax 0a30Boro
YPOBHS.

IMoporoselii. TeopeTuueckoe colepkKaHUE Kypca OCBOGHO B 00beMe, HEOOXOIMMOM s
nanpHeleil yueOrl u npodeccruoHalbHON JiesTenbHOCTH. HekoTopble mpakThyeckre HaBbIKU paboThl C
chopmupoBaHbl ¢ Tpoberamu. YueOHbIE 3aJaHUs, MPEAYCMOTPEHHbIE NporpaMMoil o0ydeHus,
BBINOJIHSUIMCH C OUTMOKaMu, UCTIPABICHHBIMU 1101 PyKOBOJICTBOM MpenoaBares. Pe3ynbrarsl 00yueHHs
[0 JUCLUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMM B IPOrpaMMe€ HWHAMKATOPAMM JOCTHKEHUS
KOMIIETEHIIN, OLIEHEHBI YUCIOM 0aJUIOB B Mpeienax MoporoBOro ypoBHS.

Hu:xke nmoporosoro. Teopernueckoe coiep)kaHue Kypca ocBoeHO (pparmeHtapHo. HeoOxoaumele
HaBBIKM MPAKTUYECKONH paboOThl C(HOPMHPOBAHBI MHUHMMAIBHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMIA,
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MPElyCMOTPEHHBIX MPOTrpaMMOil OOy4yeHHs, HE BBINOJIHEHbl. Pe3ynbTrartel OOy4YeHHs] MO JUCLHILIUHE,
COOTHECEHHbIE C YCTAaHOBJIEHHBIMH B MPOTPAMME MHIUKATOPAMHU JOCTHUKEHUS KOMIIETCHLIUM, OLEHEHBI
YHUCIIOM 0ayioB, BXOASIIKX B IMaNa3oH HUKE TOPOTrOBOTO YPOBHS.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeeHusi B MAITHHOCTPOCHUN

IMacnopr 3x3amMeHa
110 JUCHUIIIIMHE «TexHomorus KOHCTPYKIHHMOHHBIX MAaTCPUATIOB)», 5 CCMECTP

1. Meroauka oleHKH

DK3aMeH IMPOBOAWTCS B YCTHOH Qopme, mo Owmieram. buiier cocrout m3 2 BOmpocoB U
(opMHUpyeTCst IO CIIETYIOIEMY MTPABHITY:
— TIepBBIA BONPOC BEIOMpaeTcs U3 Iuanasona Bornpocos 1-20;
—  BTOpOI1 BOIpOC U3 rana3ona Bornpocos 21-40.
Takum 00pa3om, IPOBEPSIOTCS pe3yJIbTAaThl 0OYUEHUS M0 AUCIUILUINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B IIPOTPaMMe WHANKATOPAMH JTOCTHKEHUSI KOMIICTECHIIUH .
Ha »x3aMene mpenogaBarens BIpaBe 33aBaTh CTYJCHTY YTOUHSIONIME W JOTIOJHHUTEIHHBIC
BOIPOCHI U3 00111er0 TiepeyHs (1. 4).

DopMa sK3aMeHAIMOHHOrO OuseTa

HOBOCUBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWM YHUBEPCUTET
®akynperer MTO

Bujer Ne
K 3K321M€Hy 110 JUCIIUITJINHEC «TCXHOJIOI“I/IE KOHCTPYKHI/IOHHLIX MaTepI/IaJIOB))

1. Ucxonnele marepuanbl Uil METAJUTYpPruu: pyaa, (Irochl, OTHEYNOpPHI, TOIUIUBO; IMYTH
MOBBIIICHUS. TEMIIEpaTypbl TOPEHUs METAJIypru4ecKoro ToruBa. Jlaire ompeneieHus u
MPUBEANTE TPUMEPBI XUMHUUECKUX (POPMYIL.

2. OCHOBHBIE 3aKOHBI 00PAaOOTKH JIaBIEHUEM: IOCTOSTHCTBA 00beMa HAMMEHBIIIETO
COIIPOTHUBIIEHUS, TOO0US; UCIIOIB30BAaHUE UX B IIPAKTHKE.

YTBepkaato: 3aB. kaenpoi nojxkHOoCTh, DO
(oamnucs)

(mara)

2. Kpurtepum ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OTBeT Ha HSK3aMEHALMOHHBIM OWJIET 3aCUMTHIBACTCS Ha NPOJABMHYTOM YpPOBHE, €CIH
CTYAEHT NPOBOAUT CPaBHUTENBHBIA KOMIUIEKCHBIM aHAIU3 Marepuaia, BBIABISET MpPOOIEeMBI,
IpemaraéT MEXaHM3Mbl HMX PEIICHHs, NPEICTaBISAET KOJIMYECTBEHHBIE XapaKTEPUCTHKHU
ONpEAEIEHHBIX MPOLECCOB, INPUBOAUT KOHKPETHblE HpUMeEpbl. COBOKYNHOCTh pE3yJbTaTOB
00y4eHHUs MO TUCHUIUIMHE U COOTHECEHHBIX ¢ HUMH MHIUKATOPOB JOCTH)KEHUS KOMITETEHIINI He



COJIEP’KUT MPOOEIoB. YCTaHOBIEHHBIE B MPOrpaMMe KOMIETEHIMH C(HOPMHUPOBAHBI B MOJHOM
oobeme. Ouenka coctaBiser om 35 do 40 bannos.

OTBeT Ha PK3aMEHAIIMOHHBIN OMJIET 3aCUUTHIBAETCS HAa 62a30BOM YPOBHE, €CIIU CTYICHT IIPH
OTBETE Ha BONPOCHl (HOPMYIHPYET OCHOBHBIC MOHSTHS, JaeT XapaKTEPUCTHKY IPOIIECCOB,
SBJICHUHM, MPOBOIUT aHAJINU3 IPHUYMH, YCIOBUH, CIOCOOCH MPEICTAaBUTh KOJIWYECTBEHHbBIC U
KAueCTBCHHBIC XapaKTEPUCTUKUA TporieccoB. COBOKYIMHOCTh pPE3yJbTaTOB OOydYEHHUs IO
JUCIUIUIMHE U COOTHECEHHBIX C HUMHU HHAMKATOPOB JOCTMXKEHUS KOMIIETEHIUN CONEPIKUT
HECYIIIECTBCHHBIE MPOOENBI. YCTAaHOBJICHHBIE B MPOTPaMMe KOMIIETEHIIMU Cc(HOpPMHpPOBAHBI Ha
6a30BoM ypoBHe. O1eHKa cocTaBisieT om 34 0o 27 6annos.

OTBeT Ha 3K3aMEHAIMOHHBIN OHMJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIH CTYJCHT
IpU OTBETE Ha BOMPOCHI JaeT OMpEeSieHHEe OCHOBHBIX MOHSATHM, MOXET MOKa3aTh MPUYUHHO-
CIICJICTBEHHBIC CBS3U siBICHUN. COBOKYITHOCTH PE3YyJbTaTOB OOY4YEHUS MO AUCIHUILIUHE U
COOTHECEHHbIX C HUMH HMHAUKATOPOB JOCTHKCHHS KOMIIETEHUIUN COACPKHUT MPOOEIbl.
YcTaHOBIIEHHBIE B TIPOrpaMMe KOMITETEHIIMU CHOPMHUPOBAHBI Ha TIOPOroBoM ypoBHE. OlieHKa
coctaBisieT om 26 0o 20 bannos.

OTBeT Ha DJK3aMCHAIWOHHBIA OWIIET CYMTACTCS HEYAOBJIETBOPUTEIbHbIM (HUXKE
MIOPOTOBOTO YPOBHSI), €CIU CTYJIEHT MPHU OTBETE Ha BOIMPOCHI HE JACT OMPENETICHUN OCHOBHBIX
MOHATUH, HE CIIOCOOCH TMOKAa3aTh NMPHYUHHO-CICICTBEHHBIC CBSI3U siBICHHH. COBOKYITHOCTB
pe3yNbTaTOB OOyUYEHUSl MO TUCIUIUIMHE W COOTHECEHHBIX C HMMU HHIUKATOPOB JOCTH)KEHHUS
KOMIIETCHIIMIA COACPKHUT CYIIECTBEHHBIC MPOOEIbI. Y CTAHOBIICHHBIC B IIPOTPaMME KOMIICTCHIIUN
He chopmupoBanbl. O1ieHKa cocTaBisieT menee 20 6annos.

3. IlIkana oneHkKu

DK3aMeH CUUTAeTCs CAAHHBIM, €CIM CyMMa OaJljIoB IO BCEM 3aJaHusIM OuJieTa COCTaBIIAET OT
20 no 40 6amioB BrmounTenbHo. CymMMa meHee 20 0ayuioB MpU3HAETCS HEYJOBJIETBOPUTEIbHBIM
pE3yJIBTaTOM MPOMEKYTOUYHON aTTECTAIMHU 110 TUCLIUILIHE.

B o0mieit onieHke 1o JUCHUILTHHE SK3aMEHAIIOHHbIE 0alIbl YYUTHIBAIOTCS B COOTBETCTBHH
C TIpaBUJIaMH OAJITLHO-PEUTUHTOBOM CHUCTEMBI, ycTaHOBIEHHBIMU B HI'TY.

4. Bompocsl K 5K3aMeHY N0 JUCHHUIIMHE « TeXHOIOrHsl KOHCTPYKIIMOHHBIX MaTepUaioB»

1. icxonHble MaTepualtsl A1l METAJUTYpPIrUu: pyAa, (IIOChl, OTHEYIOPbI, TOIUIMBO; ITyTH MOBBILLICHUS
TEMIIEPaTypbl TOPEHUSI METAJUTYPrHYECKOT0 TOIUIMBa. [laiiTe onpeneneHust U NpUBEANTE MTPUMEPHI
XUMHUYECKUX (HOpMYII.

2. CylHOCTh MPOLIECCOB IITAKOBAHMSA; POJb LIUIAKOB U (PIIOCOB B METALIypruu (Ha Impumepe
JIOMEHHOM TUJIaBKH).

3. CyuHocTh JIOMEHHOTO IpOLlecca; MCXOAHBIE MaTepuasbl IS MOJyYeHUs 4yTyHa, MpPOJYKThI
JIOMEHHOM IIJIaBKH, OlleHKa 3(P(PEKTUBHOCTH pabOThl JOMEHHOHN meun. Cxema U MpUHIUI padoThI
JIOMEHHOM TIEYH.

4. Cranp. CyniHoCcTh TpoIecca MOyYeHUsI CTAIM METOJIOM TPSIMOTO BOCCTAHOBJICHUS JKelle3a M3
pyael.  [lpuBemure mpuMepsl BOCCTAHOBUTENBHBIX XHMHUYECKHX pEaKUUi MpH  MIPsIMOM
BOCCTAHOBJICHUU JK€Jle3a U3 PY/bI.

5. CymHocTe mpoliecca mepeaena yyryHa Ha craib. CpaBHUTENbHAs XapaKTEPUCTHKAa OCHOBHBIX
CHOCOOO0B MPOU3BOJICTBA CTANIM: B KOHBEPTEPAX, MapTEHAX, AEKTPOIeyax.

6. KucnoponHo-KOHBEpTEpHBI CcHOCOO MOMYyUYeHHS! CTajd: MCXOAHBIE MaTepHUallbl, TEXHOJOTHS,
TEXHUKO-3KOHOMHUECKHE TIoKa3aTenn. Cxema KUCIIOPOJHOTO KOHBEPTEPA.

7. IlnaBka cTanu B DJIEKTPOIEYaxX: CYIIHOCTH IIPOLECCA MCXOTHBIE MAaTepUalibl, MPEUMYIIECTBA,
001acTh Uctob30BaHus. CxeMa AJIeKTPOIeyHt /ISl BBIIIABKU CTANH.

8. Ilytm mnOBBIIIEHHS KauecTBa CTaIM: 0OpabOTKAa CHHTETHUECKUMM IIJIAKaMM, Jlera3anus
BaKyyMHPOBaHHEM, AJIEKTPOLUIAKOBbI neperiaB. OObSICHUTE CYIIHOCTh KaKJI0r0 METO/Ia U JIaiTe
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CXEeMY 3JIEKTPOIILJIaKOBOTO TIeperiaBa.

9. Pa3nuBKa ctany; pa3iyuBKa B H3IIOKHHUIIBI, HEMPEPHIBHAS PA3IMBKA; CTPOCHUE CTAJIBHOTO CIUTKA.
[IpencraBbTe cXeMbl pa3IMBKY B U3JI0KHUILIBI CBEPXY U CHU3Y, CXeMY HEIIPEPHIBHOM PA3IUBKH CTAJIM;
CXEMBI CIINTKOB CITOKOWHOM Y KUIISIIEH CTaJIH.

10. Knaccudukanys oTIMBOK U ClIOCOOOB JIUThS O MacIuTaldy MPOU3BOACTBA M TEXHOJIOTHUYECKOMY
MPUHIAITY (IPUMEPHI JIUTHS B PA30BBIE U MIOCTOSIHHBIE (JOPMBI).

11. JlureitHble CBOICTBA CIUIABOB: >KUIKOTEKYYECThb, YCaKa, CMAauMBAaEMOCTh, Ta30MOIJIOIIECHHE,
XMMUYECKasi aKTUBHOCTb, JIMKBaLysl. CpaBHEHUE JINTEUHBIX CBOWCTB CTAJIU U YyTr'yHa.

12. OcHOBHBIC JTUTEHHBIC CILIABBI: YyTYHBI, CHITYMUHBI, OPOH3bI, CTAJIH; CBS3b WX JIUTEHHBIX CBOMCTB
C TEXHOJIOTEN U3TOTOBJICHUS U KAYECTBO JIMTEHHOU IIPOAYKLIMH.

13. Jlutbe B mecuanble (OpMBL: KOHCTPYKLHUS (OpMBI, JUTEHHas OCHACTKa, (HOPMOBOUHBIE
MaTtepHaibl, 00J1acTh NpuMeHeHus. [IpenmyiiecTBa 1 HEJOCTATKH JIUThS B IECYaHbIe (POPMBI.

14. Jlutee B 0007104KOBBIE (DOPMBI: UCXOAHBIE MaTepHasbl, TEXHOJIOTHS W3TOTOBJIECHUS 00O0TI0YKHU;
o0JacTh IpuMeHeHus crocoda. Cxema nosryueHus: oTiMBKU. [IpenmyiiiecTBa 1 HEIOCTATKU JIUTHS B
000JI0YKOBBIEC (HOPMBI.

15. Jlutbe 1O BBIIUIABIAEMBIM MOJEISAM: HMCXOIHbBIE MAaTepUalbl U TEXHOJOIMS W3rOTOBJIEHUS
000J104KH; 00J1acTh MIpUMEHeHus criocoba. CxeMaTuiecku n300pa3uTe OCHOBHBIE TAIIbL: TIOTy4YeHHE
MoJienH B npeccopme, 00K Mozesel, HaHECEHHE 000JIOUKH, BIIIIABJIEHUE MOJIEIBHOIO COCTaBa,
MOJTy4€HHbII OJIOK OTIIMBOK.

16. Jlutbe B KOKWIb: TpeOOBaHMS K KOKWIIO W OTJIMBKAM, OOJMIIOBAHHBIE KOKWJIM, 00JacTh
UCTIONB30BaHus poriecca. [ [punnunuanbHas cxema Kokwist. [IpenMyiiiecTBa 1 HEIOCTATKHU Mpecca.
17. JIutpe nox AaBIEHUEM: CYLTHOCTD Ipoliecca, 001acTh ucnop3oBanus. [IpuHiunuansHas cxema
dbopMmbI 15 TUTHA TOA AaBieHueM. [IpermMyiiiecTBa 1 HeJOCTaTKU Mpoliecca.

18. IleHTpoOeKHOE NHTHE: CYIIHOCTH IpoIecca, 00JacTh HCIONB30BAHUS, MPEHMYINECTBA U
Henoctatku. [IpyHIMnuansHas cxema HEHTPOOEKHOTO JTUTHSL.

19. XapakTepucTUKa OCHOBHBIX CIIOCOOOB TOJyYEHUS] MAaIIMHOCTPOHMTENBHBIX MPOQHUICH; HX
CpaBHHTENbHAS XapaKTepuCTUKa (MpOKaTKa, MpeccoBaHue, BosioueHue). [IpuHIunuansubpie cXxeMbl
YKa3aHHBIX [TPOLIECCOB.

20. Ilonsitue o ropsiueit U XonoIHOH 00pabOTKe METAIOB aBieHreM. Hakiien u pekpucTaim3aius.
N3meHeHne MexaHM4eCKUX CBOMCTB NP HAKIIETIE U MPY TIOCIIEAYIOIEM HarpeBe.

21. OcHOBHBIE 3aKOHBI 00pPaOOTKHU JaBJIEHUEM: TOCTOSHCTBA 00beMa HAaMMEHBIIIEr0 CONPOTUBIICHUS,
NoJI00Hs; UCIIOJIb30BAaHHUE MX B IPAKTHKE.

22. IIpokaTka MeTajuia: poJib IPOLYKLUH IPOKATHOT'O IPOM3BOJICTBA B MAILIMHOCTPOEHUHN; U3MEPEHHE
nedopMaly pu MPOKaTKe, YCIOBUE 3aXBaTa 3arOTOBKU BAJIKAMU, BAIKHU U KaJUOPbI, MTPOAYKIHS
MIPOKAaTHOTO MPOU3BOJCTBA, MEPUOAMYECKUN TpokaT. llpuHnunuanbHas cxema MpoI0JIbHOU
MPOKATKH.

23. KoBka meraiia; o0lacTb UCIONB30BaHUS KOBKH, AedopMalius MeTaia Mpyu KOBKE, OCHOBHBIE
orepaiyy, 000py10BaHUE JJIs1 KOBKU U 00JIaCTh €To UCIONb30BaHusl. [ [puHIIMIaIbHbBIE CXEMBI.

24. O6beMHas ITAMIIOBKA; POJib 00BEMHON IITAMIIOBKH B MAIIMHOCTPOEHUH. CyIIHOCTh OTKPBITON
Y 3aKPBITOM IITAMIOBKH; CIOCOOBI OTy4EHHS CII0KHBIX 3ar0TOBOK. O00py10BaHue /Uit 00BbEMHON
[ITAMITOBKH, €r0 XapaKTEePUCTHUKA M 00JIACTh UCTIONB30BaHusl. [ [puHIIMITHATIBHBIE CXEMBI.

25. JIlucToBasi ITaMIOBKA; UCIOJIb30BaHNUE JIMCTOBOM IITaMMOBKU B MAlIMHOCTpOeHUU. OCHOBHBIE
OTIepaIiy JIMCTOBOW IITAMIIOBKH: BBIPYOKa 3arOTOBOK, YCHIIME BBIPYOKH; BBITSDKKA, KOXPQPHUIIUEHT
BBITSDKKH, YCWJINE BBITSOKKU. [IpUHIMITHANTBHBIE CXEMBl BBIPYOKHM W BBITSDKKH. Dopmyra s
HOZICUETa YCHUIIHS BHIPYOKH.

26. Knaccudukarysi cioco00B CBapKH MO TEXHOJIOTMYECKOMY IPHUHIIUITY, TI0 CTETIEHN MEXaHU3alluH,
T10 SHEPrETUYECKOMY IIPUHIIMITY.

27. PyuyHas ayroBas cBapka: MPUHLUMIHMAIbHAS CXEMa, UCTOYHUKU TOKA, CBApOYHbIE MaTepHalbl,
pexumMbl cBapku. [IpuBeauTe mpuMepsl: MapKH JIEKTPOIHOM MPOBOJIOKH, MapKa 3JIEKTPOJa, THII
ANEKTPOJIA.

28. ABTOoMaTrhyeckas M MEXaHU3UpOBaHHas cBapka moj ¢umocoM: [IpuHIMITHATBHBIE CXEMBI,
CBapOYHbIE MaTepUabl, IPEUMYILECTBA MPoLecca U 00JIaCTh MPUMEHEHHS.
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29. KoHTakTHas cBapKa: CTBIKOBasi, TOYEYHAs, IIOBHAs, MPUHLMIHUAIbHBIE cXeMbl. Duzmdeckas
CYIIHOCTB MpOoIiecca KOHTAKTHON cBapKu. BrIOOp pexkrMa CBapKH.

30. CymmHocTth (GopmooOpa3oBaHusl JeTalied MallliH pPe3aHueM JIE3BUWHBIMU W aOpa3uBHBIMU
WHCTPYMEHTaMH, METOJIaMU MIOBEPXHOCTHOTO TUTACTUYECKOTO nedopMupoBaHus;
AIIEKTPOIPO3UOHHBIMH, IIEKTPOXUMUYECKUMH, YIbTPA3BYKOBBIMU U JTy4E€BHIMU METOJAMHU.

31. OcHOBHbBIE XapaKTEPUCTUKH MPOIeccoB (hopMooOpa3oBaHMs AeTallell MalliH pe3aHHeM:
CKOPOCTb Pe3aHMsl, CKOPOCTh I10JIauu, TJTyOMHA pe3aHus, OCHOBHOE TEXHOJIOTHYECKOe BpeMsl Mpu
BpallaTeIbHOM JIBKCHUW HMHCTPYMeHTa (3aroToBku). OmpeneneHre padOvuMX —JIBIKESHHN
WHCTpYMEHTa (3aroToBKH) mipu popmooOpazoBanuu netaieit (Dr, Ds, Dk, De) (Harmpumep ToueHus ).
32. Haksienn 00paOoTaHHBIX IOBEPXHOCTEN 3arOTOBOK M3 MeTailla Ipu 00paboTke pezaHueM. Cxema,
nosicHsromiasi  oOpazoBanue Hakjena. OTpuUIaTeNbHbIE U TOJIOKUTEIbHbIE CBOMCTBAa HaKJIeNa
noBepxHocTU. CriocoObl 60PHObI € OTPULIATENBHBIMU CBOMCTBAMU HAKJIETIA.

33. UucTpyMeHTalbHbIe MaTepuaibl: HHCTPYMEHTAJbHbIE CTalld, TBEPIbIC CIUIABBI, PEXKyIlas
KepaMuKa, CBEpXTBEP/Ible MHCTPYMEHTAJIbHbIE MaTepualibl. VX Ha3HaueHue u 0003HaYeHHUE.

34. TlporsruBaHue — Ha3zHaueHWe, MpeumyllecTBa M Hemoctatku. lllepoxoBarocTh M TOYHOCTB,
oOecrieunBaemast py MPOTATUBAHUY B JICTANISIX U3 KOHCTPYKIIMOHHBIX cTajneil. dopmoodpazoBaHue
npu npotrsruBanud  (Dr, Ds). OcHOBHbIE THIBI TPOTSKEK CTAHKOB, HCIOIb3YEMBIX B
MPOMBIIUIEHHOCTH. OCHOBHBIE YacTH MPOTSHKEK M MPOIIUBOK. [lapameTpsl pexxuma pe3aHus npu
MPOTATUBAHHH.

35. OcHoBHBIC BHIBI NUM(OBAHUS WX TPEHMYIIECTBA W HEAOCTATKU. TEXHOJIOTHYECKHE
BO3MOXKHOCTH IIITH(OBAHKUS MO MIEPOXOBATOCTH U TOUHOCTH. DopMo0OpazoBaHue MpH NUTU(HOBAHUY.
OCHOBHBIC THITBI NUTM(POBAILHBIX CTAHKOB W HMX Ha3zHaueHue. Kiaccudukanus aOpa3suBHBIX
WHCTPYMEHTOB IO BHJly OCHOBBI; XECTKOW, T'MOKOW W XHUIKOW. OCHOBHBIE XapaKTEPUCTUKU
NUT(QOBATEHBIX HHCTPYMEHTOB.

36. [omyctrMasi CKOpOCTh pe3aHHsl M €€ Ompe/eieHue. DKClepuMeHTanbHas dopmyna s
OTIpEIEeICHHS IOIYCTUMOM CKOPOCTH MPH TOUYCHHUH U BIIMSTHUE HA HEE MapaMEeTPOB PEXKUMA PE3aHUS.
37. ®opmooOpa3oBaHue JeTajleli MaliMH Ha (PE3epHbIX CTaHKaX. Buabl MMOBEPXHOCTEH,
oOpabarsiBacMbIe Ha (ppe3epHbIX cTaHkax. OCHOBHBIC BHIIBI (hPE3EPOBAHUS 10 ITOCTICIOBATEIILHOCTH
CHSTUSl TPUIYCKOB, IO TE€pPeMEIIeHUI0 (pe3 OTHOCHTENIFHO 3aroTOBOK. TeXHOIOrHmyecKue
BO3MO>KHOCTH TOHKOTO (hpe3epoBaHusl CTaJIEH MO MIEPOXOBATOCTH U TOUHOCTH 0OPabOTKH.

38. CriocoObl OKOHYATENHHOI 00pabOTKH pabourX MOBEPXHOCTEN JeTaleil MallliH OBEPXHOCTHBIM
TUTACTUYECKUM  JIe(OpMUPOBAHUEM: OOKaThIBAaHHWE, BBIMVIAKHBAHUE, JIOPHUPOBAHHE, YIApHOE
packaTbIBaHHe, IIEHTpoOexkHas 00paboTKa 1 yekaHka. HazHaueHue cmoco6oB, HHCTPYMEHTHI M CXeMa
00paboTKH.

39. ®opmupoBaHHe JeTaneil MalluH JIEKTPOYU3NKOXUMHYECKUMH MeTtonamu. HasHaueHwe,
MPEUMYIIECTBA U HEAOCTaTKU METOA0B. CyIIHOCTH 3JIEKTPOIPO3HOHHBIX, DIEKTPOXUMHUYECKUX,
yIBTPa3BYKOBBIX U Jy4eBBIX MeTOAOB. [IpuMepsl cxemHOW peanuzaiu oOpabOTKU M3 KakIOu
TPYTITHl METOJIOB.

40. MeramnoOpabarsiBatomie ctanounble cuctembl (MCC). Ha3nadenue u ux KiaccH(UKaIus.
OcHOBHbIE ~ BUJBI W COCTaBHbIE  YacTM  TUOKMX  TPOM3BOJICTBEHHBIX  CHCTEM.
MerannooOpabaThiBarole aBTOMAaTHUECKHE JIMHUH, UX PA3HOBUIHOCTU M OCHOBHBIE COCTAaBHBIC
YacTH.



DenepanbHOE TOCYAaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BEICIIIEr0 00pa30BaHuUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHUYECKIH YHHBEPCUTET»
Kadenpa marepuanoBeeHus: B MAITHHOCTPOSHUHT

IMacnopr
pacyeTHO-TPa(PUIECKOro 3aJaHU

110 JUCHUIIIIMHE «Texuomorus KOHCTPYKIIHMOHHBIX MATCPUATIOB), 5 CECMECTP

1. MerToanka oeHKH

Brinonnenue pacuetHo-rpaduueckoro 3amanus (padotsi) (mamee - PI'3(P)) sBasercs
dbopmoii Tekymiei arrecTannu (KOHTPOJIS) IO AUCHUILTNHE, TIPEAYCMOTPEHHON YUeOHBIM IJIAHOM.

Hens PI'3(P): cryaeHTHl AOMKHBI OBITH CIIOCOOHBI MPUMEHSTh €CTECTBEHHOHAYYHBIE U
OOLIEMH)KEHEPHbIE  3HAHMSA, METOJAbl MAaTEeMaTHMYeCKOro aHaliu3a U MOJEIUpPOBaHUS,
TEOPETUYECKOI0 M IKCHEPUMEHTAIbHOIO  HMCCIENOBaHUS, CIOCOOHBI  aHATU3UPOBATDH,
CHCTEMaTH3MPOBATh U 00001aTh HHPOPMAIHIO O COBPEMEHHOM COCTOSIHUH U MEPCIEKTHBAX

Pa3BUTHS aBUALIMOHHON OTPACIU U TEXHUKHU.

O6s3atenbubIM 351eMeHToM PI'3(P) siBisitoTcst BeinosnHenue Beex yacreid PI'3, ocBoenue

CTYJEHTOM TEOPETHUECKOT0 MaTepuaia.

Howmep 3amanust cooTBeTcTBYeT nocieaneii mudpe (mudpam) B HOMepe 3a4€THON KHIKKA
(cTymeHueckoro ousera).

PT"3(P) BhinonHsAETCS MHANBUTYJTBHO

KonuuecTBo 3amaHuii  J0CTaTOUYHO [l OOECHEYEHHUs, KaXKIOro OO0ydYaromerocs
WHIUBUyaTbHBIM 3a1anuemM PI3(P).

3amena 3ananus PI'3(P) ocymiecTBisieTcss mo coriiacoBaHHIO C IMPEoAaBaTesieM U3 Yyucia
pe3epBHBIX (HE 3aHATHIX) 3aIaHHH.

[lepen BbIMOTHEHHEM 3aJaHMs CTYACHT JIOJDKEH O3HAKOMHTHCS C TPEOOBaHUSAMHU K
opopmienuto PI'3(P), ycinoBusimu orieHrBaHus paObOTHI

IIpenogaBaTens OCYIIECTBISAET PYKOBOJACTBO IIO BBHINOJHEHHUIO 3aJaHUS, OKa3bIBAcT
KOHCYJIbTAI[HOHHYIO TOMOIIb ¥ TpuHUMaeT otuet o PI'3(P).

Ilo pesynbraram BbmmonaHeHus: PI'3(P) BblmosHseTcs OTYET, KOTOPBIA COCTOUT W3
CIENYIOIIHX YacTeu:

1. TUTYBbHBIN JTUCT (CM. HUXKE).

2. Jluct 3apanusl.

3. ConepxaHue.

4. Beenenue. Bo BBeneHHM JOKHBI ObITh OTPAKEHbI AKTYaJIbHOCTb TEMBI, MPEIMET U
3aJ1aud UCCIIEIOBaHMS.

5. OcHoBHas yacTe. B 1aHHOM pasnene JOKHO OBITh MPEICTABIEHO MOJHOE PacKphITHE
TEMBI.

6. 3axirouenue. B 3axitoueHNM TOJKHBI ObITh KPATKO OTPa)K€Hbl OCHOBHBIE BBIBOJBI IO
pa0ore.

7. CIMCOK JIMTEpaTypbl U UCTOUHUKOB.

8. Ipunoxenus (Ipyu HEOOXOAUMOCTH)

Tpebosanus k oghopmaenuro:

O6wem PI'3(3) mo 10 crpanun mamuHonMcHOTO TekcTa popmarta A4. Hlpudt Times New
Roman, 12. ®opmynsl HabuparoTcst B penaktope Math Type. Pazmerienne ckaHMpoBaHHBIX
dopmyn He nomyckaercs. Hymepanusi cTpaHuil CKBO3Hasi, B HH)KHEH 4YacTH JIMCTa 1O LEHTPY
apa0bckumu nudpamu. Pabora nomixHa ObITH OTpEIAKTHPOBAHA, HE COepkKaTh opdorpaduiyeckux,



CHUHTAKCUYECKUX U CTHJIEBBLIX OIIMOOK.

OTtder B yCTaHOBJIGHHBIE CPOKM cjaaercss Ha kadenpy g nposBepku. IIpenomasarens
OLICHUBAECT KAa4eCTBO PAa0OTHI, OTMEYAET MOJOKHUTEIbHBIE CTOPOHBI M HEIOCTATKU paboTHl U
oTpezieNisieT, NOMycKaeTcs U oHa K 3amure. [Ipu HeoOXoquMOCTH IperoiaBaTelb BO3BPALIACT
PI'3(P) crynenty uis nopaOOTKM M YCTaHABIMBAET CPOKM MOBTOPHOTO IPEIOCTABICHUS IS
npoBepKku. J1o 3amuThl paboThI CTYIEHTOM JIOJKHBI OBITH CAENaHbl HEOOXOAUMBIE UCIIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHUSIM IIPENOJaBaTeNs.

[Ipu monoxurensHOM pe3ynbrare oueHuBaHus PI'3(P) crymeHT e€ pacreuaTrhiBaer,
nepeaaeT Ha Kadeapy M 3alIMIIaeT 10 CECCUU B HA3HAYEHHOE MPEIoIaBaTeNIeM BpEeMsL.

3ammra PI'3(P) cocrouT B WHIMBUIyaJIbHOM YCTHOM COOECEIOBAaHHHM CTYJEHTa C
npenogasareneM. B mporecce 3amuThl BBISBISIETCSI YPOBEHb 3HAHMW CTYAEHTA, CTENEHb €0
CaMOCTOSITENIbHOCTH MPY BBITIOTHEHUH pa0boThI. [1o pe3ynbTraTamM 3aliuThl CTYACHTY BBICTABIISETCS
OLICHKA B COOTBETCTBHUHU C KPUTEPUSMH, IPUBEEHHBIMU B 1. 2 Hactosuiero [lacnopra.

2. Kpurepuu oueHKH pe3y/jbTATOB 00y4YeHHSI, COOTHECEHHbIX C YPOBHSIMHM OCBOEHUSI
HHAUKATOPOB JIOCTUKEHUSI KOMIIETeHIHii

OOmue mpaBwiia BBICTABJIICHUS OICHOK TEKYIICH aTTeCTalliu OIPEAeSIOTCS OallTbHO-
PEUTUHIOBOM CUCTEMOM, YCTAHOBJIEHHOM JIOKabHbIM akToM HI'TY.

PI'3(P) cuutaercsi BbINOJIHEHHONW Ha NMPOABHHYTOM YpOBHE, €CIM BCE HEOOXOIUMBIE
pacueTsl MPOW3BEICHBI CaMOCTOSATENILHO M 0e3 omubok; Bce pasnensl PI'3(P) BeimonHeHBI
IPaBUIbHO U B MOJHOM 00BeMe; paboTa oopMiIeHAa B COOTBETCTBUU C TPeOOBAHUAMU; C/laHA
IPEenoJIaBaTel0 B yKa3aHHbIE CPOKM M HE BO3Bpallajach s JOpaOOTKH; NaHBI TOJHBIE U
pasBepHyTble BBIBOABI U PEKOMEHIALMW; HA 3allUTe CTYAEHTOM JlaHbl YBEPEHHbIE MU
apryMeHTHpOBaHHbIE OTBEThl. COBOKYNHOCTH 3aIlVIAaHMPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHM WMHJMKATOPOB JOCTHXKEHMsSI KOMIETEHLHMI He COAEPKUT NpoOenoB. 3aKkperuieHHbIE 3a
PI'3(P) xommerennmu chopMUpOBaHbI HA TPOABHHYTOM ypoBHE. O1ieHKa cocTaBisieT om 24 do 28
b6annos.

PI'3(P) cuuTaercs BbINOIHEHHON Ha 0a30BOM ypOBHE, €CJIM BCE HEOOXOIUMBIE PacueThl
IPOM3BEACHBI CAMOCTOSITENBHO U 0€3 CYIEeCTBEHHbIX OINO0K; Bee pasznensl PI'3(P) BeimonHeHb!
MpaBUJILHO, HO €CTh 3aMEYaHMs K MOJHOTE MpeaocTaBieHus nudopmaiuu; pabora ohopmiieHa B
COOTBETCTBUHM C TPeOOBAHUSAMH; CllaHAa IPENoAaBaTeNl0 B yKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpalllajiach CTYACHTY Jii HE3HAYUTENIbHON 10paOOTKH; B 3aKJIIOYEHUH JIaHbl BBIBOABI U
PEKOMEH/Ialluy; Ha 3alUTe CTYACHTOM JONMYILIeHbl HEPUHIUNHATIbHBIE OMHUOKU. COBOKYIHOCTb
3aIJIAaHUPOBAHHBIX PpE3yJlbTaTOB M COOTHECEHHBIX C HUMHU MHJUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH COJIepKUT HeCylleCTBeHHbIe Mpolenbl. 3akperuienHsle 3a PI'3(P) komnerenuu
chopmupoBaHbl Ha 6a30BoM ypoBHe. OrieHka cocraisieT om 19 0o 23 6annos.

PI'3(P) cumTaercs BBINOJHEHHOM Ha NMOPOrOBOM YpPOBHE, €CIIM BCE HEOOXOAMMBIE
pacueTsl MPOU3BENEHBI CaMOCTOSITENIbHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapakTep; eCTh 3aMeUaHusl K OJIHOTE NMpelocTaBiIeHns nHpopmanuu; pabora
opopMiIeHa B COOTBETCTBUU C TpeOOBAHMSIMM; CJAaHA IPENOJABATEN0, HO HEOJHOKPATHO
BO3Bpallaach CTYJIEHTY AJIs 10paOOTKH; B 3aKJIIOUEHUH J1aHbl KpaTkue BbIBObIL; 3ammTa PI'3(P)
BBI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHeHNUs. COBOKYIMHOCTh 3allJIaHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECEHHBIX C HMUMM HMHIUKATOPOB JOCTHIKEHUS KOMIIETEHLUN COJEPIKUT CYLIECTBEHHBIE
npobenbl. 3akpervieHHsle 3a PI'3(P) kommerenmuu chopMupoBaHbl Ha TOPOTOBOM YPOBHE.
Onenka cocrasisietr om 14 oo 18 6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HI)XKE IOPOTOBOTO YpPOBHS), €CIH PacueThl
NPOM3BEACHBl C CEpPhE3HBIMH OMIMOKAMH; €CThb 3aMe4yaHHs K IOJHOTE MPEeJOCTaBICHUS
uHpopmauuu u odopmienuto; PI'3(P) Obuta cmana mnpenonaBarento, HO HEOAHOKPATHO
BO3Bpallaach CTYJEHTY JAJs 10pabOTKH, YTO HE MPUBETIO K yiyulieHuto ee kauectsa; PI'3(P) ne



JIOMyIIeHa 10 3alUThl, YTO CBUICTEIBCTBYET O HEYIOBICTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3ynbTaToB. COBOKYMHOCTh 3aIUIAHMPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMU WHAWKATOPOB JOCTHIKCHUS KOMIICTCHIMH COJEPKHUT MHOKECTBEHHBIC CYIIECTBEHHBIC
npo6ensl. 3akperuieHHslie 3a PI'3(P) komnerenmu e chopmupoBanbsl. OieHKa COCTABIISIET MEHEE
14 6annos.

3. IIxaJa oueHku

B o6meli onenke mo mucruruinHe O0amisl 3a PI'3(P) yuwThIBaloTCS B COOTBETCTBHH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbI, MPHUBEIEHHBIMM B paboueil mporpamme
JUCITUTUIAHEI.

PI'3(P) xak ¢opma Tekymiei arTectauy (KOHTPOJIS) 110 TUCIMILIMHE CUUTAETCS YCIEITHO
BBITTOJIHEHHOM, €CJIM CyMMa MOJyYeHHBIX OaJJIOB IO BCEM €0 3aJaHusIM cocTaBisieT oT 14 no 28
0aJI0B BKITIOUUTEIBHO.

4. IlpuMepHblii nepevYeHb BAPMAHTOB W3e/ U (1eTanun) 1 Beinojnenus: PI'3(P)
1. Xupyprudeckuii HHCTpyMEHT

. 30nsTOp HAarpeBaTeabHOro 3JeMEHTa

. Ilpy>xuHa amopTH3aTOpa aBTOMOOMIIS

. TokapHsIii pe3er

. 'a30BbIit OGamIoH

. ABTOMOOMJIBHBIN AUCK

. BakyyMHBII1 YIUIOTHUTEIIb

. TokapHsIii pe3en

. 'a30BbI#t OGamIoH

0. [leyarHas nara

11. Topmo3Has koyoaKa

12. CynoBoii sikopb

13. TpancnopTHpOBOYHAs JICHTA

14. HlnudoanbHblil KpyT

15. Tpoc mogbeMHOro KpaHa

16. I'yceHnuHslii Tpax

17. IlpoBox MMHMHM ANIEKTpoNEpeaay

18. Cucrema oxJyiax/1eHus JUBEPTOPA TOKaMaKa

19. MocroBas onopa

20. bypoBas kopoHKa

21. TonnuBHBIN Gak

22. BeicokoTeMIepaTypHbIi TUTEIb.
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