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[Tpu pazpaboTke paboueit mporpaMMbl Y4eOHOM TUCIUTIIIMHBI B OCHOBY TTOJIOKCHBI:

1) ®I'OC BO mo HampasieHHIO MOATOTOBKH (crieruaibHOCTH) 35.03.06 «ArporHXCHEPUS
yTBEepKJIeHHBIIT MuHHCTEpCTBOM 00pa3oBanus 1 Hayku PD «23» aBrycra 2017r., npukas Ne 813

2) VYueOHBIH IUIAH OCHOBHOW 0Opa3zoBaresibHOM mporpammbl «TEXHUYECKHE CHUCTEMbI B
arpoousHece» o00peH YuenoiM coBetoM @I'BOY BO I'AY Cepepnoro 3aypanbs ot «31» Mas
2024r. IIporoxon Nel4d

Pabouas nmporpamma yueOHOM TUCIMIUIMHEL 0100peHa Ha 3acenanuu kadenpsl « Texunuueckne
cuctemsbl B AITK» ot «31» mas 2024r. IIpoTokon Ne 10

o
f

W. o. 3aBeayromiero kadeapoit ALEEL ¢ A.B. CraBunxuii

Pabouast nporpamMmMa y4eOHOM JUCIUIUIMHBI 0JJ00peHa METOIUIECKON KOMUCCHEH HHCTUTYTA
oT «31» mas 2024 r. ITpotokomn Ne 8

e
IIpencenarens METOAUYECKOU KOMUCCUU UHCTUTYTA Ve C.M. Karoruna
Yy _ FgpEE

Pa3pabGorumnkn:
[Taynsc B.YO., nouent xadeapsr Texunueckux cucteM B AIIK, kanma.Tex.Hayk

I"aiiBopon M.A., npenogaBarens kadeaps! Texnuueckux cuctem B AITK
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JIMpeKTOpa HHCTHTYTA 77 H.H. Ycrunos




1. IlepeyeHb NJIaHMPYeMbIX pe3yJIbTATOB 00yUeHHS N0 JMCUHHUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMbIMH Pe3YJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHOMH NPOrPaMMbl

U DKCIUTyaTaluu
CENTLCKOXO03SIMCTBEHHOM
TEXHUKHA

Koo [lepeueHp IaHUPYEMBIX
Komne- PesynbraTel ocBOEHUSA HIBkatop A0CTIxeHus Pe3yIbTaTOB 00YUYEHUS MO
KOMIIETEHIIUU
menyuu JUCLMILIMHE
Crioco0OeH MpoBOUTH 3Hambv:
aHanu3 3pexTHBHOCTH - CTPOEHHME U CBOWCTBA MAaTEPHAOB,
TEXHUYECKOTO 06CJ‘Iy>KI/IBaHI/IH CYLIHOCTb SIBJIECHUH, IPOUCXOIAIINX
M OKCILTyaTalux B Marepuajax B yCIIOBUSAX
CENBbCKOXO03SHCTBEHHOM WN-1nk-1 Onpenenser OKCILTyaTal[ui U3JIENIHUiA;
TCXHHUKH, aHAJIU3 TISPEIOBOIO pecypcbl, HE0OXOANMBIE ymembo:
OTEYECTBEHHOTO 1 JUUIA BHEIPEHUS - IOAOUPATh HEOOXOAUMBIH
3apyOEKHOIO OIIBITA, pa3paboTaHHBIX MeP I10 MaTepHa 11 U3roTOBICHUS
IIK-1 | paccmarpusath npenjioskenus | NOBBIICHHIO AeTaneil MallvH, Ha3HaYaTh BUA
nepcoHana, paspabarbiBath | 3G(EKTHBHOCTH 00pabOTKH ISt MOy YEHHS
NpEaJIOKEHUSI U BHOCUTD SKCILTyaTaluu TpeOyeMBIX KCILTyaTalMOHHBIX
KOPPEKTHUBHI B MITIAHBI Pa0OT MO | KOHCTPYKIIMOHHBIX CBOWCTB JIeTalIeH;
MOBBIIIEHHIO AP (PEKTUBHOCTH | MaTrepuaaoB énademy:
TEeXHUYECKOT0 00CIIyKUBaHUS - METOAMKOMN BbIOOpa

KOHCTPYKIMOHHBIX MaTCpUaIOB IJId
HU3TrOTOBJICHUA 3JICMCHTOB MAallIUMH U
MCXaHHU3MOB

2. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlaHHasi AWCUMIUIMHA OTHOCUTCS K bAnoky [ dyactu, (GOpMHPYEMOH y4aCTHHUKAMH

06p2130BaTeJ'IBHBIX OTHOIIICHUH.

Jns m3ydeHusi QUCHUIUIMHBI HEOOXOIWMBI 3HAHHSI B OONACTH: MamemMamuku, Qu3uxu,

Xumuu.
Mamepuanogedenue u

MEexXHoN02Usl
MPEIIIeCTBYIOMEH TUCIHUIUIMHON AN JUCHUILINH:

KOHCMPYKYUOHHBIX
«Memponozus,

mamepuaios SABIIACTCA
cmaHdapmusaL;uﬂ u

cepmucgpuxayuny, « Texnuueckas mexanuxay, «Haoedxcnocms u pemMonm mawiuny.
JucnuninHa u3ydaercs Ha 2 Kypce B 4 cemecTpe 1o o4Hoi ¢opme o0yueHus u Ha 3 Kypce

B 5 ceMecTpe 1o 3a049HO (hopme.

3. O0beM AUCHHUILINHBI U BUbI y4eOHOH padoThl
OO61as TpyA0EMKOCTh AUCHHUILINHBI cocTaBisieT 144 yacoB (4 3a4eTHBIX €IMHUILBI).

Bun yue6HO# paboTh dopma o0yueHus
OuHast 3a049Hast

AyIMTOpHBIE 3aHATHS (BCEro) 64 18
B mom uucne: - -
JlekuroHHOrO THIA 32 8
CeMHHapCKOro THma 32 10
CamocrosiTejibHasi pa6oTa (Bcero) 62 108
B mom uucne: - -
[TpopaboTka MaTepuana JeKIHi, 30 80
HOJTrOTOBKA K 3aHATHUSIM
CamMocTosATENbHOE U3YUECHUE TEM 8
WNuauBuayansHOE 3aaHNE 14 10
KonTtpospHbIe paboThl - 18
Pedepar 10 -
Bug npoMexyToYHOM aTTecTalyu:

IK3aMeH 18 18
OO0masi Tpy10eMKOCTh:
4acoB 144 144
3a4ETHBIX €IUHUIL 4 4




4. ConepskaHue QM CHUAIINHbBI

4.1. Conep:xanue pa3iejioB TUCHUUIIMHBI

Ne
/o

HanmenoBanne pasaciia
JHUCLHMITIIMHBI

Coneprxanue pasnena

1

2

3

1.

MarepuanoseneHue

Beenenue. Teopertudeckne M TEXHOJIOTMYECKHE OCHOBBI
MIPOU3BOJCTBAa MarepuaaoB. OCHOBBI MeETaJUIyprHU€CKOro
IIPOU3BO/ICTBA. Marepuainsl, IPUMEHSIEMbIE B
MaIIMHOCTPOEHUHN U mpubdopocTpoeHnu. Kpucrammuueckue
pELIETKH METaJUIOB. PeanbHOE cTpOCHHE METAILIOB.
Crpoenue cmiaBoB. JluarpamMmbl COCTOSIHMSL —CIUIABOB.
CsoiictBa  MertamioB. JKene3oyriepoaucTble  CILIABBI.
CrpykTypHbIE COCTAaBJISIOLLNE KEJIE30yTIEPOAUCTHIX
CILIaBOB. JlMarpaMMa COCTOSIHUSA CILJIaBOB XKEJIE30-LIEMEHTUT
Fe — FesC. Knaccuduxarus, MapkupoBKa CTaliei U 4yTyHOB.
Tepmuueckasi o6pabotka. [loBepxHOCTHasI 3aKajKa CTaJH.
XuUMUKO-TepMUYecKasi 00paboTka ctanu. Bnusaue yriepoaa
U IpUMECEN Ha CTPYKTYpy M CBOMCTBa cTaynei. BimsaHue
Jerupyromux 31emMeHToB. CrenuaibHble CTadu W CILUIABHI.
[[BeTHbIe MeTa)ulbl M CIUiaBbl. [losmMmepsl, MmIacTMacChl.
Pe3unbl, KOMIIO3ULIMOHHBIE MaTepHalibl. JlU3jeKTpruuecKue
Marepuasibl.  [IpOBOIHMKOBBIE Marepuayibl. MarHuTHbIE
Marepuanbl. OCHOBHbIE METOJbI IMOJYYEHHUS] TBEPABIX TEIl.
OCHOBBI  NOPOHIKOBOM METAJLLIYPIrUM. Hamnbuienune
MaTepuanoB. Teopus u mnpakTuka (HOpMOOOPa30BAHUS
3aroTOBOK. Knaccupukamuss  cnocoOoB — TOTydeHUs
3arotoBoK. [IpoW3BOACTBO 3aroTOBOK CIIOCOOOM  JIUTHS.
IIpousBoacTBO 3aroTOBOK IJIACTUYECKUM
e OpMHUPOBAHUEM.

[IpousBoacTBo
HEPa3beMHBIX
COEAVMHEHHI 1
00paboTKa MEeTaIoB
pe3aHuem

[TpousBoacTBO HepazbeMHBIX coeAuHeHuid. (CBapouyHoe
npou3BOACTBO. DUBNKO-XMMHUYECKHE OCHOBBI IOJIyYEHUS
cBapouHoro coenuHenwus. Ilalika marepuanos. Ilomydyenue
HEpa3beMHBIX COEAMHEHUH cKkienBaHueM. V3roroBieHue
nonydaOpukatoB W jaeramedl W3  KOMITO3UIIMOHHBIX
MaTepHraioB. OU3NKO-TEXHOJOTHYECKUE OCHOBBI MOJTy4YEHUS
KOMITO3UITMOHHBIX MaTepHraioB. M3rotoBieHue M3Aenuii u3
METaJUINYECKUX KOMITO3UITUOHHBIX MaTepHaoB.
OcoOeHHOCTH TIOJIYYEHHS JIeTalel W3 KOMITO3MIIMOHHBIX
MOPOLIKOBBIX MaTepuanoB. M3rorosnenue nonydadpuxkaToB
U UW3JCNUH W3 DBTEKTHYECKMX  KOMIIO3MIIMOHHBIX
matepuaioB. M3roroBieHue pgeraneil U3 IMOJUMEPHBIX
KOMITO3UITUOHHBIX MaTepHaioB. V3roToBiIeHHE PE3MHOBBIX
neraged u  noiygdabpukaToB. 3HaueHHEe 0OpabOTKH
KOHCTPYKIIMOHHBIX MaTepHallOB pe3aHueM. Pe3anme u ero
OCHOBHBIE JIEMEHTBHI.




4.2. Pa3zgenpl IMCOMIVINHLI 1 BUALI 3aHATHNA
ouHast popma o0ydeHus

Ne HaumenoBanue pasnena Jleknmonnoro | CeMuHapCKOro CP Bcero,
/i JUCITUTLIAHBI THIIA TUTIA 4acoB
1 2 3 4 B 6
1. MarepuanoBeneHue 16 16 30 62

[Ipon3BoaCTBO HEPAZBEMHBIX
2. | coeguHeHul u 00paboTKa 16 16 32 64
METAJIJIOB pe3aHreM
3. DK3aMeH - - - 18
Uroro: 32 32 62 144
3aouHas popma 0OydeHus
Ne HaumenoBanue paszeina Jlexunonnoro | CeMuHapcKoro CP Bcero,
n/m JUCIUILTAHBI TUTIA TUTIA 4acoB
1 2 3 4 5 6
1. | MarepuanoBencHue 2 4 50 56
[Tpou3BOACTBO HEPA3BEMHBIX
2. | coenuHEeHHH 1 00paboTKa 6 6 58 70
METAJIJIOB PE3aHUEM
3. | Dx3ameH - - - 18
Uroro: 8 10 108 144
4.3. 3aHsATHSA CEMHMHAPCKOI0 THIIA
Ne TpynoemkocTs
/i Ne paznena Tema (uiac)
JTUCTUTUTAHBI
OuYHas | 3ao4yHas
1 2 3 4 5
1 1 W3y4yeHne MapKupOBKH cTajiei u o01acTb ) )
: MPUMEHEHUS
W3ydeHne MeTo/1a orpeiesieHUs TBEPIOCTH
2. 1 cnocobom bpunems 2 2
3 1 W3ydeHne MeTo/1a onpeiesieHUs TBEPIOCTH 5 i
cocoboMm PokBemia
4 1 W3ydeHne quarpaMMbl COCTOSTHUS CILIABOB 5 i
«Kenezo-yrnepoa»
5 1 Wzydenue cnoco60i3 oTIpeIeIICHUS 5 i
MEXaHUYECKUX CBOWCTB METAJIJIOB
6. 1 W3ydeHne MeTo/1a UCCIIe0BAHUS 5 i
MaKpOCTPYKTYPBI
- 1 W3ydeHne MeTo/1a NCCIIe0BAHUS 5
MUKPOCTPYKTYPBI
g 1 Nzyuenue CHS)CO6OB TePMUYECKON 00paboTKHI 2 2
YIIEPOANCTON cTamun
9 9 KoHCTpyKIIHS 1 TeOMETpUYIECKUE ITapaMeTphbl 5 i
PEXKYIIET0 HHCTPYMEHTA (CBEpIIo).




10. 2 KoHcTpykius ¥ reoMeTpuuecKue mapaMeTpsl 5 5
PEXYIIEro MHCTPYMEHTA (pe3elr).
11 2 KoHcTpykiius v reoMeTpuyecKkue mapaMeTpsl 5
peXyIero HHCTpymeHTa (¢pesa).
12. 2 N3ydeHne MeTaIIOpeKyIINX CTAHKOB 2 2
13. 9 KonTposnb kauecTBa CBapHOTroO IIBa 5
MeTaJIOrpauecKuM METOJIOM
14. 9 KoHTposb ckpbIThIX NeeKTOB AeTajeit 5
YJIBTPa3BYKOBBIM METOJIOM.
15. 2 CBapka ¥ HaIlJIaBKa B pPeMOHTHOM ITPOM3BOJICTBE 2 2
16. 2 Bubpoayrosas HarmiaBka 2
HWroro: 32 10

4.4. Y4eOHble 3aHATHSA, Pa3BHBaOIIMe Y 00y4al0IMXCSl HABBIKH KOMaH/IHO# padoThl,

MEKINYHOCTHBIC KOMMYHUKAIIlUU, IPUHATHE pemelmi?l, JUACPCKHUE KAaYeCTBA

He npedycmomperno OIIOII.

4.5. IlpumepHasi TeMaTHKa KypPCOBBIX IIPOEKTOB (pador)

He npedycmompero OIIOII.

5. Opranu3zanus caMoCTOATEIbHONH PadoThHI 00YYAIOIIUXCS 10 JUCHUILJIMHE

5.1. Tunbl caMoOCTOATE/ILHOI PA0OTHI H €€ KOHTPOJIb

Tun camocrosiTeILHOH

dopma 00ydeHuUs!

Texkynui KOHTPOJIb

padoThI OYHasl 3a04Hast

[IpopaboTka mMaTepuaia JEKIHH, 30 TecTHpOBaHHE

MOJITOTOBKA K 3aHSATHUSIM

CamocrosTenpbHOEe H3YUCHNE 80 TECTUPOBAHUE

TeM 8 WA
co0eceioBaHUE

WHauBHayanbHOE 3aaHNE 14 10 cobecenoBanue

KonTtposbHbIe paboThl - 18 3ammra

Pedepar 10 - cobecer0BaHNE

BCEr0 YaCOB: 62 108

5.2. Y4eOHO-MeToAUYeCKHE MATEPHUAIBI 1JIsl CAMOCTOSITEILHON PadoThI:

1. KyckoB B.H., [Taynsc B.}O., Cmomun H.M. PemoHT TexHOMOTHYECKOTO 000pY/1I0BaHUS
nepepabaThIBaONINX TPOU3BOACTB. Y4ueOHoe nmocobue. - Tromenn: Bektop byk, 2013. — 160 c. 50

OK3.

2. TNaynsc B.}O. MarepuanoBenenue. TexHONOTHs KOHCTPYKIMOHHBIX MaTepHaloB.
MeTtonuyeckue ykazaHus JUIsl caMoCcToATebHOU paboThl. — TroMeHb: ['AY CeBepHoro 3aypainbs,
2017. — 16 c [DnexTpoHHBIH pecypc].

5.3. Tembl, BHIHOCHMbIE HA CAMOCTOSAITEIbHOE H3YUYCHHE:

Paznen 1 «MarepuanoBeneHue»
1. CTpoeHue crnaBoB.

2. Pe3uHbl, KOMIIO3UIIMOHHBIE MATEPUAIIBI.
Paznen 2 «IIpon3BoACTBO HEPA3bEMHBIX COCTUHEHUN 1 00pabOTKa METAIJIOB PE3aHUEM)
3. 3HOC pexymux HHCTPYMEHTOB.

4. KauecTBO 00pabOTaHHON MOBEPXHOCTH.

5.4. Tembl pedepaToB:

1. HUcropuyeckuii acieKT pa3BUTHS MaTEPUATIOBEICHUS U TEXHOJIOTUN MaTEpUAIOB.
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19.

20.
21.

22.

23.
24,

25.

26.
27.

28.

29.
30.

[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.

Bnusiaue yriepoza v MOCTOSTHHBIX IIPUMECEN Ha CBOMCTBA CTalIH.
O6uacTu npUMeHeHus: a30THPOBAHUSI.

3HaueHNe MOBEPXHOCTHOTO HAKJIeTa B MAITMHOCTPOCHUH.
CmutaBsl ¢ 3G HEKTOM «IaMsITH GOPMBD».

OO6nacTv NPUMEHEHHS AIFOMUHUEBBIX CILIABOB.

O6uacTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHUAIIOB.
OCHOBHBIE METO/IbI TIOJYYEHHS 3ar0OTOBOK U JIeTajeH.

. U3rotoBieHue pe3nHOBBIX JieTanel u noiypabpuKaTos.
. TexHomornyeckas cxeMa COBpEMEHHOI'0 METAJUIypPru4ecKoro pou3BOICTBA.

. IIpoykuyst 4epHOU U LIBETHOW METAJLITYpIUH.

. Marepuaiisl 1711 IpOM3BOACTBA YyT'yHA.

. IIpsimoe BoccTaHOBJIEHHUE XKene3a U3 pya (kapOooTepmus).
. [Ipon3BOACTBO UyryHa.

. HepennaBHHe IMPONLECCChI MPONU3BOJACTBA CTAJIU.
. COBpeMeHHOC COCTOAHHUC W IICPCIICKTUBBLI PAa3BUTUS JINTHA IIPpU IIPOU3BOACTBC 7131 (X1 070

MalIUHOCTPOECHHUS.
dwusnueckue 0CHOBHI (POPMOOOPA30BAHUS JTUTHIX 3aTOTOBOK.
JIuTelinble CBOMCTBA CIUIABOB U MX BIUSHUE HA KAYECTBO OTJIMBOK.

Oco0eHHOCTH U3rOTOBJICHUS OTIMBOK HENPEPHIBHBIM JIUTHEM.
IIpuMeHeHne 2MacTUYHBIX CPeJl B JIMCTOBOM IITAMITOBKE.

[TonmyyeHne cBapHbIX NPSMOLIOBHBIX U CHUPATbHOIIOBHBIX TPYO (TEXHOJIOIUS COPTAMEHT,
MIPUMEHEHNE).

MexaHn4YeCKUEe UCTIBITAHUS METAJUIOB (3aMep TBEPIOCTH ).

BricokockopocTHBIE CTIOCOOBI IeOPMHUPOBAHUS, BIUSIHUS CKOPOCTH Ae(POPMHUPOBAHUS HA
IPOYHOCTHBIE U MJIACTUYECKUE CBONCTBA.

[IpumeHeHne na3epHOW TEXHOJOTMM B BOCCTAHOBUTENBHON HallaBKe JeTanei
aBTOMOOMIJIECTPOEHUSI.

XosoaHas cBapka — Kak Criocod coeIMHEHUs AeTajeil B TBEpJOM COCTOSTHUU.
[TpuMeHeHHEe 3IEKTPOHHO-TYYEBOM CBapKH s COEJMHEHUS >KapONpOYHBIX CcTajen
OOJIBIIINX TOJIIIHH.

OcoOeHHOCTH COEIMHEHHS 3aroTOBOK MajblX TOJIIMH B MHMKPOJIEKTPOHUKE U
prUOOPOCTPOCHUH.

VYnbTpa3ByKoBasi CBapKa IIBETHBIX METAJIJIOB.

I/ICTOpI/I}I Pa3BUTHA CBAPKU U CBAPOYHOI'O IMIPOU3BOJACTBA.



6. MDOHI OLEHOYHBIX CPeICTB /sl NPOBEJEHUS TMPOMEKYTOYHONH aTTecTalnuu
00y4YaAKOIIHUXCS 0 TUCHHILINHE

6.1 IlepeyeHb KOMIIETEHUHMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA JIOCTUKEHMS
KOMIIeTeH Ui

Koo [Tepeuens nIaHUPyEMBIX HaunmenoBanue
WNuaukaTop AOCTHKEHUS
Komne- pE3yNIBTaTOB O0yUYEHUS TIO OIICHOYHOT'O
KOMITETCHIIUHT

meHyuu JUCITUTUINHE CpeJICTBa
3Hamp: Tect
- CTPOCHHE U CBOMCTBA DK3aMeHaIMOHHBIN
MaTEpUaJIOB, CYIIHOCTb ouner

ﬂBJ'IeHPIfI, MMPOUCXOIAIINX B
Marcpurajax B YCIOBHAX

SKCILTyaTaluy U3IeNNi;
N/I-1nk-1 Onpenensier y ’

pecypchl, HEOOXOIUMbIE | YMemb:

ISt BHEAPEHHUS - MO0MPATh HEOOXOTUMBII
pa3paboTaHHBIX MEP IO Marepua sl U3rOTOBIICHHS
[IK-1 | noBbiucHuzo JeTanei MallvH, Ha3HA4YaTh
s} dexTUBHOCTH BHJI 00paOOTKHU ISl OTyYEHUS
JKCIUTyaTaluu TpeOyeMbIX
KOHCTPYKIIMOHHBIX OKCILTYaTallMOHHBIX CBOUCTB
MaTepHuanoB JIeTallen;
61a0emb:
- METOJIUKOU BbIOOpa
KOHCTPYKIIMOHHBIX
MaTepUasoB JJIsi U3TOTOBIICHUS
JJICMEHTOB MaIIiH u
MEXaHHU3MOB

6.2. HIkauanl olieHNBaHUA

[IsaTudamabHast MIKAJa OleHUBAHUS YCTHOT0 OK3aMEHa

Ormenka Omucanue

OO0yuaromumiicss IeMOHCTPUPYET TIIyOOKHE 3HAHUSI B CTPOEHUE U CBOMCTBA
MaTepUAJIOB, CYLLIHOCTH SIBJIEHUU, IPOUCXOAAIMX B MATEPUAIIAX B YCIOBUAX
SKCIUTyaTalluu U3JIEeINH; YMEHHs oI0upaTh HEOOXOIUMBIN MaTepHall JIst

5 M3TOTOBJICHHUSI JIeTallel MallllH, Ha3HA4YaTh BUJl 0OPaOOTKH ISl TIOTy4YeHUs
TpeOyeMbIX IKCIUTyaTallUOHHBIX CBOMCTB JIeTaliel; BIaJIC€T METOIUKOU BHIOOpA
KOHCTPYKLHMOHHBIX MaT€pUAJIOB JJI1 U3TOTOBJICHUS DJIEMEHTOB MAlllUH U
MEXaHHM3MOB, OTBEYAET HA BCE JIOMOJIHUTEIbHBIE BOIPOCHI.

OOyuaromuiics JeMOHCTPUPYET 3HAHUS B CTPOEHHE M CBOMCTBA MaTepHajoB,
CYLIHOCTHU SIBJIEHUH, MPOUCXOSAIINX B MaTepHasiax B YCIOBHUSAX IKCIUTyaTalllH
u3genuil; yMeHus HoA0uparth HEOOXOAMMBIM Marepuan JUis HM3TOTOBJICHUS
JeTanedl MallMH, Ha3HauaTh BHUJ 0O0paOOTKM [UIsl TOJy4YyeHHUs TpeOyembIx
DKCIUTYyaTallMOHHBIX CBOMCTB J€Taleil; BlaaeeT METOAMKONH  BBIOOpa
KOHCTPYKLIMOHHBIX MAaTepHajioB JUJIsl M3TOTOBJICHHS JJIEMEHTOB MalllUH |
MEXAaHU3MOB, IpU 3aTPyAHEHMM B OTBETE HA OJWUH U3 JONOJHUTEIbHBIX
BOIIPOCOB.




OOyuaronuiicst IEMOHCTPUPYET MOBEPXHOCTHBIE 3HAHUS B CTPOCHHE U CBOMCTBA
MaTepHaJIOB, CYLIIHOCTH SIBJICHHM, MPOUCXOIAIIMX B MaTepHUaNlaX B YCIOBHUAX
IKCIUTyaTaluy M3AEIUil; JOIyCKaeT HETOYHOCTH B IMOAOOpE HE0OXOOUMOro
MaTepuaia Jiisl U3rOTOBJICHUS JleTalled MallMH U Ha3HaueHue Buaa oOpadoTKu
3 JUTSL TIONTyYEeHUS TPEOYEMbIX 3KCIUTYyaTallMOHHBIX CBOMCTB JIETaleH; BlIaJeeT HE B
MOJIHOM Mepe METOJIUMKONM BbIOOpa KOHCTPYKIMOHHBIX MaTepHalioB s
W3TOTOBJICHUS DJIEMEHTOB MAIllMH M MEXaHM3MOB, OTBEYaeT Ha BCe
JIOTIOJIHUTEJIbHBIE BOIIPOCHI, 3aTPYAHUTENIbHBIE OTBEThl HA JONOJHUTEIbHBIC
BOIIPOCHI.

OO0yJaromuiicss TeMOHCTPUPYET OTCYTCTBHE 3HAHUW B CTPOCHHE U CBOWCTBA
MaTepHalioB, CYLIHOCTH SIBJICHUM, MPOUCXOJAIIMX B MaTepHaliax B YCIOBHUSIX
SKCITyaTalluu M3JENIUN; HE yMeeT MoJI0MpaTh HEOOXOJUMBIA MaTepuan Uit
2 W3TOTOBJICHHSI JIeTaJIed MAalllMH, HE MOXET Ha3HauaTh BHUJA OOpabOTKH IS
MOJTlyd4eHUs: TpeOyeMbIX OJKCIUTyaTallMOHHBIX CBOWCTB JeTajeil; He BiaJeeT
METOJMKON BbIOOpa KOHCTPYKIMOHHBIX MATEPHAIIOB JJIsi HW3TOTOBICHUS
3JIEMEHTOB MAIllMH U MEXaHU3MOB.

HIkaja oneHMBaHMs TECTUPOBAHMS HA JK3aMeHe

%0 BBLINOJHEHUS 3aaHUA Bajna no 5-0aabHOU cucTeMe
86 — 100 5
71-85 4
50-70 3
meHee 50 2

6.3. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJibl:

VYka3aHbl B IPUIIOKEHUU 1.

7. IlepeyeHb OCHOBHOI M IONOJHUTENbHON Y4eOHOH JIUTEpaTypbl, HEOOXOAMMOM IS
OCBOEHHSI THCIMIIJIMHBI

a) OCHOBHAs Tumepamypa

1. 'etpMmaHn, A. A. MarepuanoBenenne. TexHOIOTHsS KOHCTPYKLIMOHHBIX MaTeprasioB / A.
A. T'erbman. — Cankr-IlerepOypr : Jlans, 2023. — 492 ¢. — ISBN 978-5-507-45200-2. —
Tekcr : anexTpoHHbIN // JIaHb : 31eKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/292859 — Pesxxum nocTyma: ajis aBTOPH3. OJIb30BaTENEeH.

2. 3emckoB, 0. I1. Marepuanosenenue / FO. I1. 3emckoB. — 2-¢ u3., ctep. — CaHKT-
[MetepOypr : Jlaub, 2024, — 188 ¢. — ISBN 978-5-507-48829-2. — TekcT : 31eKTpOHHBbI# //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/364784 —
PexxuMm poctyna: st aBTOpH3. MOJIb30BaTeNeH.

3. Maiitakos, A. JI. JJabopaTOpHBIi MPaKTHKYM 10 TEXHOJIOTHH KOHCTPYKIIMOHHBIX
MaTepuaioB : yaeoHoe mocobue / A. JI. Maiitakos, H. T. Betrposa, JI. H. bepsizeBa. — Mockaga,
Bonorna : Uadpa-Unmxkenepus, 2023. — 192 ¢. — ISBN 978-5-9729-1435-7. — Tekcr :
anexTpoHHbIH // Lngposoii oOpasosarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133401.html — Pesxxum noctyna: as aBropusup. [lonb3oBateneii

4. Conuues FO.I1. MarepuanoBenenue : yueoHuk 11 By30 / Connues FO.I1., Ipsxun
E.N.. — Canxkr-IlerepOypr : XUMU3JIAT, 2024. — 783 ¢. — ISBN 978-5-93808-416-2. —
Texcrt : anexTponHslii // L{udpposoii oOpazoBatensHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/132913.html — Pesxxum noctyna: s aBropusup. [lonb3oBateneii



5. Comunes O.I1. TexHomOrMsT KOHCTPYKITMOHHBIX MAaTEPHANIOB : YICOHHK 1S BY30B /
Comnnrues F0.I1., EpmakoB b.C., [Tupaitaen B.1O.. — Cankrt-IlerepOypr : XUMU3 AT, 2024. —
504 c. — ISBN 978-5-93808-417-9. — Tekcrt : anmekTponHsbIit // [{TudpoBoit 00pa3zoBaTeIbHBIHN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/132914.html — Pexum
JOCTYTIA: JIJISl aBTOPU3HUP. TIOJIb30BaTENeH

6) OononHumenvHas iumepamypa

1. KopotkoB, B. A. CBapka clenHMajJbHBIX CTaJICH M CIUIABOB : Y4EOHO-METOJAMYECKOE
nocooue / B. A. KoporkoB ; mon pemakiueit E. H. CadonoB. — CapatoB : By3oBckoe
obpazoBanme, 2013. — 31 ¢. — Tekcr : anexTpoHHBIH // LludpoBoii 00pa3oBaTeIbHBIA peCypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/20698.html — Pexxum nocryna: ans
aBTOPU3HP. MOJIb30BATENEH

2. Matepuanoenenue : nadopatopuslii npaktukym / B. E. I'opauenko, E. I'. T'opauenko,
A. A. Abpocumona [u ap.]. — Cankrt-IletepOypr : Cankr-IlerepOyprckuii rocyapcTBEHHBIN
aApXUTEKTypHO-cTpouTenbHbIi yHUBepcuTeT, ObC ACB, 2016. — 112 ¢c. — ISBN 978-5-9227-
0653-7. — Texcr : anexTponnsbIit // Ludpopoit odpazoBarenbHblil pecypc IPR SMART : [caiir].
— URL: https://www.iprbookshop.ru/74335.ntml — Pexum poctyma: it aBTOpU3HD.
[10JIb30BaTENEN

3. MacnoB, A. P. OCHOBBI NPOCKTHPOBAHUS TEXHOJIOTHYECKOH OCHACTKH : YUCOHHK IS
CIIO / A. P. MacnoB. — 2-e uzn. — CapatoB, Mocksa : [IpodoOpazoBanue, Aii [Ilu Ap Meaua,
2024. — 151 c. — ISBN 978-5-4488-1993-3, 978-5-4497-2893-7. — TekcCT : 3JIGKTPOHHBIH //
[MudpoBoit  obpazoBatenbubiii  pecypc IPR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/138454.html — Pexxum noctyna: asst aBTOpU3Hp. NOJIb30BaTeIeH

4. YepenaxuH, A. A. OcHOBHOE 000pyJOBaHKE JI TPOU3BOJICTBA CBAPHBIX KOHCTPYKIUH :
yaeonuk as CIIO / A. A. Uepenaxun, B. I1. JIsmskua. — Capatos : [IpodoOpazoBanue, 2024.
— 304 c. — ISBN 978-5-4488-1757-1. — Tekct : anexrponHsIii // L{ludpoBoii oOpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/135945.html — Pexum
JOCTyTa: ISl aBTOPU3UP. MOJIb30BaTeNeH

5. Connues, lO. II. MarepuanoBeneHrue crnenUaIbHBIX OTpaciel MaIIMHOCTPOEHUS :
yuebHoe nocobue / FO. I1. Connues, B. 1O. [Tupaitnen, C. A. Bonorxanuna ; noa peaakiueii O.
I1. ConrueBa. — Cankr-Iletepoypr : XUMU3/IAT, 2022. — 784 ¢. — ISBN 978-5-93808-387-
5. — Texkcrt : anextponHslii // Lugpposoii obpazosarensublii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/122438 html (nmata oOpamenus: 21.06.2024). — Pexum
JOCTyTa: 71l aBTOPU3UP. MOJIb30BaTeNeH

8. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAMOHHOM ceTn ""UHTepHeT"

1. bazet 'OCToB ®enepanbHOr0 areHTCTBa IO TEXHUYECKOMY PpEryJIUPOBAaHUIO H
METPOJIOTHH WWW.protect.gost.ru, www.gosthelp.ru;

2. Hayunas snekrponHast Oubnnorexka www.elibrary.ru;

3. DnekTpoHHO-O0MbIHOTeYHAs cucTeMa «JlaHby Www.e.lanbook.com;

4. DnexkrpoHHo-6ubMoTeuHas cuctema «IPR-books» www.iprbookshop.ru;

9. MeToauyecKkue yKazaHus 1Jis1 00y4aroIMXcs 110 OCBOCHUIO TMCIUIIIHHbI

1. Banpaman, T. FO. MarepuanoBeieHre U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTepUAJIOB :
metoanueckue ykazanus / T. 0. Banpaman. — Cankr-IlerepOypr : CII6I'AY, 2021. — 34 c. —
Texcr: onextpoHHsni// Jlamp : oJnekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/191450 — Pesxum gocTyna: st aBTOPHU3. IOJIb30BATEICH.

2. MeTtamoBeIeHHE W TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHAJIOB | Y4eOHO-METOAMUYECKOE
nocobue / B. A. Illaxos, H. A. Xapuxos, M. M. 3arun, II. I'. Yukun. — OpenOypr :
OpenoOyprckuii I'AY, 2024, — 178 c¢.— Tekct : snekTpoHHBIN / JlaHh : 3JI€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/427631 — Pexwum goctyna: s
aBTOPH3. NIOJIb30BATEIICH.


http://www.e.lanbook.com/

10. Ilepeyenb nHGPOPMALMOHHBIX TEXHOJIOTH A

1. Onepanuonnas cucreMa Windows (JIMIIEH3MOHHO-TIPOTPAMMHOE 00eCTICUeHHUE)
2. ITaket npuknaaaeix nporpaMmm MS Office 2007 (YHUBEpCHUTETCKAS JTUIICH3HS )
3. Google meet (www.meet.google.com)

4. Test DUOC I'AYC3 (www.Ims-test.gausz.ru)

11. MarepuajJibHO-TeXHHYECKOe OOecredeHue TN CIUTIIUHbI

Jns  drenuss gexkuumid no  aucuumimHe —«MarepuanoBeieHHe U TEXHOJIOTHUS
KOHCTPYKIIMOHHBIX MaTEpHUAJIOB» MCIOJB3YETCS ayJAUTOPHs, OCHAICHHAs MYJIbTUMEIUUHBIM
obopynoBanueM. JlabopaTopHble 3aHATUS [0 AUCHUIUIMHE «MarepranoBeieHUe U TeXHOJIOTHUs
KOHCTPYKIIMOHHBIX MaTEPUAJIOBY» MIPOBOJIUTCS B CHICIIUATBHBIX ayJUTOPHUSX, B KOTOPHIX UMEIOTCS:

- IJTAKaThl [0 MAaTEPHAJIOBEICHUIO U 00paboTKe METAIIJIOB;

- tBepaomep MET-V /[1;

- maxTHas mydenpaas neus CIIOJI-1.1,6/12-M3;

- Metajutorpadudeckuii Mukpockon Anstamu MET 1M;

- TBepaomep TM - 2M;

- tBepaomep TK - 2M;

- TOKapHO - BUHTOpe3HbIN cTaHOK CK 625 J1;

- CBEpJIMJIBHBIN cTaHOK Mojenu 2b 125;

- yHUBepcaabHbIN 0510k muTanus Sunkko PS-152+;

- TUTEJIbHBIC [IUIILIBI;

- 00pa3ibl MaTepUAIIOB;

- BBICOKOTEMITEpaTypHbIE TUTIIN;

- crenp «Ilapo- 1 TenION30MAIMOHHBIE MATEPUATIBDY.

12. OcobeHHOCTH OCBOEHHS NTUCIHUILIMHBI JAJS HHBAJHUI0B U JHI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMHU 310POBbSI

OOyuenne oOydarolmuxcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH  3[I0POBBSL  MPHU
HEOOXOJUMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJalTHPOBAaHHOW pabouell mporpamMmel c
UCIIOJIb30BAaHUEM  CIEHHMANBHBIX METOJOB OOy4YeHHs] M JUAAKTHUYECKUX MaTepHalIoB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEW NCHUXO(PU3UYECKOTO pPa3BUTHSA, WHIWBUIYAIBHBIX
BO3MOXKHOCTEH U COCTOSHUS 3710pPOBbS TAKUX 00y4darouuxcs (o0ydaronierocs).
B nensix ocBoenus yueGHoM mporpaMMbl AUCHMILTMHBI MHBAIWIAMU U JIMLAMHU C OTPAHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0pOBbsI 00€CIIEUNBACTCS:

* JUId WHBAJUAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBbS IO 3PEHMIO:
pasMelleHre B JIOCTYMHBIX JUIsl 0OyYarOIIMXCs, SBISIOMUXCS CICIBIMU WIH CIA0OBUISIIUMH,
MecCTax U B aalTUPOBAaHHON (popMe CIIpaBOUHOM MH(OPMALINY O PACTINCAHUU YUEOHBIX 3aHATHI;
NPUCYTCTBUE aCCUCTEHTa,  OKa3bIBAIOLIEro 00yyaroneMycs He00X0AUMYIO IIOMOMIb;
BBIIYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepuanoB (KpymHbIM mpudt wim
ayauogaiinel), ucrnonb3oBaHue Bepcuu caita Juig ciaabosupsammx ObC [PR BOOKS u
crienanbHoro MoounsHoTO TprinoxkeHust [PR BOOKS WV-Reader (mporpaMMbl HEBU3YalTbHOTO
JoCTyna K HMH(OpManuu, NpeAHa3HaYeHHOM Ui MOOWMJIBHBIX YCTPOHCTB, pabOTaIOMIMX Ha
onepanronHoit cucreme Android m 10S, koTopas He TpeOyeT chHenuaibHO OO0yUYEHHOTO
accucteHrta, T.K. moau ¢ OB3 mo 3peHuto paboTalOT CO CBOMM YCTPOHCTBOM NPHUBBIYHBIM
CrocoO0M, UCHOJB3YS CHEelHalbHbIE IITATHBIE IPOrPaMMBbI JIJIsl HE3PSUUX JIIOJEH, ¢ KOTOPBIMU
IPR BOOKS WV-Reader umeeT noiHyt0 COBMECTHMOCTH);

* JUId UHBAJIWAOB U JIMIl C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS MO CIYyXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUE HH(POPMALINY;

* JUId WHBAJUAOB U JMI[ C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsl, HMEIOIINX
HapyLIEeHUs] OMOPHO-JIBUTATEILHOTO armnapaTa: BO3MOXKHOCTh OECHpENsATCTBEHHOTO JOCTYIa
oOydaromuxcsi B yueOHbIE MOMEIEHNUs, TyaJleTHbIe KOMHATHI U JApyrue rnomelieHus kadeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  TTOMEIEHUSIX.



OO6pa3oBaHre 00y4aroIMXCsl ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMHU OOyYaIOIMIMMUCS, TaK U B OTACIbHBIX TPYMIIaX WINA B
OTJICIIbHBIX OpraHU3aIUsX.



[Tpunoxenue 1
MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
®I'BOY BO T'ocynapcTBeHHbIN arpapHblil yHuBepcuTeT CeBepHOro 3aypaibs
NHxeHEepHO-TEXHOIOTUYECKUN NHCTUTYT

Kadenpa Texnuueckue cuctemsl B AIIK

OOH/I OHEHOYHbLIX CPEACTB

10 y4eOHOW TUCIMIUTHHE MaTepraloBEeICHHE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepHaioB

IU1s1 HaripaBiieHust noaAroToBku 35.03.06 ArpouHskeHepust

npoduiib TexHuyeckrue cucTeMsl B arpoousHece

VYpoBeHb BhICIIEr0 00pa3oBaHus — OakagaBpuaT

Pazpabotuuku:
noueHT kadeapsl Texuuueckux cucreM B AIIK, kann. Texs. Hayk B.1O. Ilaynbc
npenoAaBarelb kadenpsl Texunueckux cucrem B AIIK, M.A. I"aitBopoH

MH)XeHep-MexaHuK nepBoro kinacca OO0 «Coenunenne72y», A.C. Ounatos

YTBepkJIeHO Ha 3aceaHuH Ka(eapsl
npotokoi Ne 10 ot «31» mas 2024 r

W. o. 3aBenyromero kadenpon feeecd o A.B. CraBunkuit

Tromens, 2024



KOHTPOJIBHBIE 3AJTIAHUSA 1 UHBIE MATEPHUAJIBI OHEHKH
3HaHUMW, YMEHU, HABBIKOB U (MJIM) OMbITA JEATEIbHOCTH, XapaKTepU3yIoIIue
sTansl GOPpMUPOBAHUS KOMIETEHIIUN B ITPOLIECCE OCBOCHUS TUCIUTIIMHBI
MATEPUAJIOBEJIEHUE U TEXHOJIOTI'UA KOHCTPYKIIMOHHBbIX
MATEPHAJIOB

1. Bonpocsl /151 IPOMEKYTOYHOM aTTeCTAIUN
(B popme yCcTHOTO 3K3aMeHA)

IIK-1 Cnocobern mpoBoauTh aHaiu3 A(H(HEKTUBHOCTH TEXHUYECKOTO OOCITYKHUBAaHHS W
OKCIUTyaTallil CEJIbCKOXO3SIMCTBEHHONW TEXHUKH, aHAIU3 IEpPEeJOBOr0 OTEYECTBEHHOIO U
3apy0eKHOTO OMBITAa, paCCMAaTPUBATh NPEAJIOKEHHS TIEPCOHAIa, pa3padaThIBaTh MPEAIOKEHUS U
BHOCUTh KOPPEKTHUBBI B IIJIaHbI pabOT MO TMOBBIIICHUIO 3(P(EKTUBHOCTH TEXHUYECKOTO
00CITy>)KMBaHUS U SKCIUTyaTal[iu CEIbCKOXO35ICTBEHHON TEXHUKHU

N/I-1nk-1 Onpenenser pecypchl, HEOOXOAUMBIE JIJIsl BHEIPEHHs pa3pabOTaHHBIX MEp IO
MOBBIIICHUIO 2((EKTUBHOCTH IKCILTyaTallii KOHCTPYKIIMOHHBIX MaTepUajoB
3HaTh:

- CTPOCHHE U CBOICTBa MaTE€pUANIOB, CYIIHOCTb SIBICHUN, MPOUCXOAIIMX B MaTepuaiax B
YCIIOBHAX SKCILUTyaTalluy W3/IEIIHIA;

1. TeopeTnyeckue U TEXHOJIOTHYECKHUE OCHOBBI IIPOU3BOACTBA MATEPHUAIOB.

2. Marepuansl, TpUMEHsIeMbIE B MAITMHOCTPOECHUHU U TPUOOPOCTPOCHUH.

3. MapxkupoBka crasieid 1 00J1aCTh TPUMEHEHUS.

4. Kpucrannnueckue peleTku MeTajuioB.

5. CBoiicTBa METAILIOB.

6. CTpyKTypHBIE€ COCTABISAIOIINE KEIE30YTIEPOJUCTHIX CIIJIABOB.

7. Knaccudukanus, MapkupoBKa cTaliei U UyTyHOB.

8. Tepmuueckas 00pabOTKa CTaJICH.

9. XUMHKO-TepMUYecKasi 00paboTKa CTasu.

10. CrenuanbHbIe CTATN U CIUIABHI.

11. [{BeTHBIE METAJIIBI U CIIABHI.

12. IIpon3BOACTBO HEPAZBEMHBIX COETUHEHUI.

13. Turbl 3aKJIENOYHBIX IIBOB.

14. Martepuansl Ui H3rOTOBIEHUS 3aKIENoK. M3rotoBnenue noiaypadpukaToB u netanen us
KOMITO3UIIMOHHBIX MaTEPUAIIOB.

15. DU3HKO-TEXHOJIOTHYECKNE OCHOBBI MTOIYYEHUSI KOMITIO3UIIMOHHBIX MaTepUasoB.
16. N3rotoBiieHnE U3AENIHI U3 METAUNIMYECKUX KOMIO3UIIMOHHBIX MATEPHAJIOB.

17. Bo3MoxHBIE pa3pylIeHHs 3aKJIENOYHOTO 1IBA.

18. CBapouyHO€ MPOU3BOJICTBO.

19. Nsroronenne monypaOpUkaToB W HU3ACIUNA U3 HSBTEKTHYECKUX KOMITO3UIIMOHHBIX
MaTepHaoB.

20. AOpa3uBHBIE MaTEPHAIIBL.

21. N3rorosnenue neraneil U3 NOIMMEPHBIX KOMIO3ULIMOHHBIX MaTEPUAIIOB.

22. H3rotoBieHue pe3nHOBBIX JeTalei U moinypabpuKaToB.

23. [TpunIMI pabOTHI CBAPOYHOTO HHBEPTOPA.

24. DU3NKO-XUMUYECKHE OCHOBBI MOJYYEHHUSI CBAPOUYHOTO COCTMHEHHS.

25. JlocTonHCTBa M HEJOCTATKU CBAPHBIX COCTMHEHHUI.

26. Pesanuie u ero OCHOBHBIE DJIEMEHTEI.



27. Bunnr koBkH.

Ymemes:
- HOI[6I/IpaTb HGO6XOHHMLIﬁ MaTepI/IaH IJIA U3TOTOBJICHHUA ;[eTaneﬁ MalllMH, Ha3Ha4dYaTb BUJ
00paboTKH JJIs OTydeHUs TPeOyEeMbIX IKCILTyaTallMOHHBIX CBONCTB JIeTaNICH;

28. KOHCTpYKTUBHBIE TUIIBI CBAPHBIX COCAMHEHUMN.

29. KoHTposb kauecTBa CBapHOTO 1IBa METAILIIOrpahUUIECKUM METOJIOM.
30. KoHTpoIb CKPBITHIX 1€()eKTOB JeTajaeil MarHUTHBIM CIIOCOOOM.

31 KoHTpOIb CKPBITHIX 1€(hEeKTOB JeTaeH yIbTPa3ByKOBBIM METOI0OM.
32. Bubpoayrosas HaraBka

33. MexaHu3npoBaHHAas HAIUIaBKa JeTaneit moj (irocom.

34. BoccranosiieHne neraneil 3JeKTpOKOHTAKTHON ITPUBAPKON METAJNIMYECKON JICHTHI.
35. BoccranoBiieHne  getanie  3JIEKTPOMEXAHMYECKUMM — IIOBEPXHOCTHO-IUIACTUYECKUM
ne(GpOopMHUPOBaHUEM MeTallIa

36. JlocToMHCTBa ¥ HEOCTATKU NAsSHBIX COCUHEHUMN.

37. Oco0eHHOCTH NOTY4YEHHUs AeTallel U3 KOMIIO3UIIMOHHBIX OPOIIKOBBIX MaTepHUajoB.
3HayeHne 00pabOTKU KOHCTPYKIIMOHHBIX MAaTEpUAJIOB PE3aHHEM.

38. MeTtob1 popMO0OpazoBaHuUsl HOBEPXHOCTEH.

39. Marepuansl 1151 peXKYIIETO0 HHCTPYMEHTA.

40. Bubl TokapHBIX pe3LOB.

41. KoHcTpykuus ceepia.

42. WHCcTpyMeHTH!I 1151 00pabOTKH OTBEPCTUH.

43, Bunsl dpes.

44, Bunagb! 3aknernoxk.

45. Cxembl nuioBaHus MOBEPXHOCTEH.

46. Bunanr H.IJ'II/I(bOBaJ'IbHBIX CTaHKOB.

47. CxeMbl OJIMPOBAHUSI TOBEPXHOCTEH.

48. [Tnactuyeckoe MoBEpXHOCTHOE 1ehOpMHUpPOBAHHE JIeTaJIEH.

49. Buas! npokaTku metasia.

50. Buasl mpoKaTHBIX CTAHOB.

51. CopraMeHT npokara.

52. Meronsl IpecCOBaHUs U3AEIUN.

53. ['opsiuast 0ObeMHas ITaAMIOBKA U3JIENIUH.

54. XomnoHast 00beMHast ITaMIIOBKa U3/IEHH.

55. PaznenurenbHbIe Onepanuy JMCTOBOM IITAMIIOBKH.

56. DOpMOU3MEHSIOIINE ONIEPALMH JINCTOBOM IITAMIIOBKH.

Baanersn:

- METOAMKON BBIOOpa KOHCTPYKIIMOHHBIX MaT€PHAJIOB /Uil M3TOTOBJICHUS SJIEMEHTOB MAIlIMH U
MEXAHU3MOB

57. Bux mpokaTky MeTajlia Ha pUCYHKE

58. Ilo3unusa 1 Ha cxeme TyroBoM IEKTPOCBAPKU

59. Ilo3nnps 1 B pexxymiet 4acTu cBepiia Ha pUCYHKE

60. ITo3nunus I B KOHCTpYKIIMK CBEpiia HA pPUCYHKE

61. K 06paboTke MeTauioB JaBIeHueM OTHOCST

62. JledekThl CBapHBIX COETMHEHUI



63. PactmudpoBath MmapkupoBky ctaneit ¥Y8; 12X18HI10T, CtO8xkm.

IIpumep 3K3aMeHAIMOHHOTO OUJIeTa
®enepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BhICIIETr0 00pa3oBaHus
«I"ocymapcTBeHHBIN arpapHblii yHUBEpcUTET CeBEepHOIo 3aypaibsi»
M HXEeHEepHO-TEXHOJIOrMYECKUN UHCTUTYT
Kadenpa Texauueckue cucrtemsl B AITK
YyeOHas qucnumuinHa « MaTepruaaoBeIeHUE H TEXHOJIOTUS KOHCTPYKITMOHHBIX MaTEPHUATIOB)
JU1s1 HanpaBiieHus noarotToBku 35.03.06 « ArpouHXeHEpHs»
[Tpodwmis TexHuueckue CUCTEMBI B arpoOu3Hece
DK3aMeHarMoHHbIN OmieT Nel
1. CsaoiicTBa MeTaJIIIOB
2. JIOCTOMHCTBA M HEJOCTATKU CBAPHBIX COCAMHEHUM.
3. PacmmudpoBare mapkupoBky ctaneit Y8; 12X18H10T, Ct08kr..

Cocrasui: [Taynsc B.1O. / / « » 202 r.

3aBenyronmii kapeapoii: Ycrunos H.H. / /[« » 202 T

IIpouenypa oneHnBaHus IK3aMeHAa
OK3aMeH MpeArnoaraeT BblAayy CIMCKa BONPOCOB, BBIHOCUMBIX Ha 3K3aMeH, 3apaHee (B caMoM
Havase OoOydeHHs WM B KOHIIE OOy4YeHHs Iepe] ceccueil). Bkiodaer 1Ba TEOpEeTHUECKUX
BOIIPOCA M OAWH NPAKTHUYECKUU. [[Jsi MOArOTOBKM K OTBETY Ha BONPOCHI U 3aJaHMsI, KOTOPBIN
CTYJEHT BBITACKHUBAET CIIy4allHbIM 00pa30M, OTBOJUTCS BpeMs B Ipesenax 45 MUHYT.

Kpurtepun ouenku

OneHka «OTIMYHO» BBICTABISETCS O0y4YalOIIEMYCs, €ClIi OH JEMOHCTpPUpPYET IiyOoKue
3HAaHUS B CTPOCHME U CBOMCTBA MAaTEPUAJIOB, CYLIHOCTH SBJICHUH, IPOMCXOAAIIUX B MaTepuanax
B YCIOBHUSX OSKCIUTyaTallMuM U3JeNuil; yMeHHus noa0upaTh HEOOXOAMMBIH Marepuan s
U3TOTOBJICHMS JeTajeil MalluH, Ha3HadyaTh BUJA OOpaOOTKM JUIsl MOJy4YeHHUs TpedyeMbIX
HKCIUTyaTallMOHHBIX CBOWCTB JieTalieil; BlajeeT  METOAMKOH BbIOOpa KOHCTPYKIIMOHHBIX
MaTepUaloB JUIsl M3TOTOBJIEHUS OJJIEMEHTOB MAIIMH M MEXAaHM3MOB, OTBEYAaeT Ha BCE
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

OneHka «XOpoIllo» BBICTABISAETCS OOy4aroUleMycs, €ClId OH JAEMOHCTPUPYET 3HaHUS B
CTPOCHHE M CBOMCTBA MATEpUAJIOB, CYLIHOCTH SBJICHWM, MPOUCXOMAIIMX B Marepuagax B
YCIIOBUSX OKCIUTyaTallid W3JeNIUM;  yMEHHs NoJ0MpaTh HEOOXOAMMBIM MaTepuan A
U3rOTOBJICHUS JleTallell MallluH, Ha3HayaThb BHUJ OOpaOOTKM s MOJNydYeHHs TpeOyeMbIX
AKCIUTYyaTallMOHHBIX CBOMCTB JeTaliell; BiaJeeT  METOJUKON BBIOOpAa KOHCTPYKIIMOHHBIX
MaTepHaJIOB Ul U3TOTOBJICHUS JIEMEHTOB MAIlIMH U MEXaHU3MOB, IIPU 3aTPyAHCHUH B OTBETE Ha
OJIVH M3 JOIOJHUTENIBHBIX BOIIPOCOB

OreHka «yAOBJIETBOPUTEIHLHO» BBICTABISIETCS 00YyYaromEeMycsi, €ClId OH JIEMOHCTPUPYET
IIOBEPXHOCTHBIE 3HAHMS B CTPOCHUWE W CBOWCTBA MAaTEpPHAIOB, CYIIHOCTH SIBJICHHH,
MIPOUCXOAAIIMX B Marepuanax B YCJIOBMAX DKCIUIyaTallMM U3JEIUM; JOIyCKaeT HETOYHOCTHU B
noaoope HeoOXOAMMOro Marepuaja Jjs W3rOTOBJICHMs JeTajllell MallluH M Ha3HaueHUe BUAA
00paboTKM Al MOTy4eHUs: TpeOyeMbIX SKCIUTyaTallMOHHBIX CBOMCTB JeTaieil; BiajeeT HE B
MOJIHOM Mepe METOAUKON BhIOOPA KOHCTPYKIIMOHHBIX MaTEPHAIOB /71l M3TOTOBJICHUS SJIEMEHTOB
MallliH ¥ MEXaHU3MOB, OTBEYAET HA BCE JOMOJHUTEILHBIE BOIIPOCHI, 3aTPyAHUTEIIBHBIE OTBETHI
Ha JOTIOJHUTEIBHBIE BOIIPOCHI.

OrneHka «HEYJIOBJIETBOPUTEIbHO» CTAaBUTCS OOydarolmieMycs, €ClIM OH JE€MOHCTPUpPYET
OTCYTCTBHME 3HAHHWI B CTPOEHUE U CBOMCTBA MaTEPHAIIOB, CYIIHOCTH SIBJICHUMN, IPOUCXOIALIUX B
MaTepHaliax B YCIOBUSAX IKCIUTyaTalluy U3JIeNUN; HE yMeeT MoaA0upaTh HEOOXOAMMBbII MaTepua



JUIsL M3TOTOBJICHUS JleTalled MalllH, He MOXET Ha3HayaTh BUJA OOpaOOTKU IJi TMOTy4YEeHHS
TpeOyeMBbIX OKCIUTyaTallMOHHBIX CBOWMCTB JeTalieii; He BIaueeT METOJUKON BBIOOpA
KOHCTPYKIMOHHBIX MaT€pPUAJIOB JIJIsl U3TOTOBJICHUS 3JIEMEHTOB MAlllMH U MEXAHU3MOB.
2.TecToBbIE 321aHUA 1IJIA IPOMEKYTOUYHOM aTTEeCTALNH
(3x3ameHa B popme TeCTUPOBAHMS)

3HaTB: CTpPOEHME M CBOWCTBA MAaTEPHUAJIOB, CYIIHOCTb SIBJICHHUM, NPOUCXOIALIMX B
MaTepHalax B yCIOBMAX IKCIUTyaTalluy U3JIEIIUN;

Bonpoc 1. BykBa A B MapkupoBKe cTaieid 0003HaYaeT JICTHPYIOIUi 3JIeMEHT:
Bormpoc 2. bykga 111 B Hayaie Mapku CTaJIi YKa3bIBacT:

Bomnpoc 3. Conepxxanue yriepoaa B cranu 20 (%):

Bormpoc 4. bykBa b B MapkupoBKke craneld 0003Ha4aeT JETUpyOUUid AIEMEHT:
Bormpoc 5. BykBa P B Hauasie MapKu cTajau yKa3blBaET:

Bonpoc 6. Conepxanue yraepoaa B ctanu Y7 (%):

Bomnpoc 7. byksa B B MapkupoBke cTasieil 0003Ha4aeT JEerupyoIui 3JIEMEHT:
Bormpoc 8. AGpa3uBHBII MaTepHal:

Bompoc 9. MeramiokepaMuueckuii TBEpAbIN CIUIaB JAJII UHCTPYMEHTA!

Bompoc 10. CrinaB xesnesa ¢ yriepoaoM ¢ coaepKaHueM rnocieanero ao 2,14 %

YMmernb: nogoupaTh HEOOXOAMMBIN MaTepual JUisi U3TOTOBJIEHUS JeTalel MalluH,
Ha3HAYaTh BHUJI 00PaOOTKH ISl TOTydeHHsI TPEOYEMBIX SKCIUTyaTallMOHHBIX CBOMCTB JIETaJICH;

Bormpoc 11. Crans 20T'JI ucnonb3yercs 11 U3rOTOBJIECHUS:

Bompoc 12. Ctans 9X® ucnonb3yercs 1js1 U3roTOBJIEHUS:

Bomnpoc 13. Crans 9XC ucnonb3yercst AJisi U3TOTOBICHUS:

Bormpoc 14. Buasr ¢gpe3

Bormpoc 15. Pabounii HHCTpYMEHT Npu IPOKaTKe

Bomnpoc 16. LIBeT okpacku KUCIOPOAHOr0 GasljioHa

Bompoc 17. Ilpucnocobiienne 1j1si CMENIMBaHUs B TPeOyeMOi MPONOPIUU KUCIOPOaa U
aleTusIeHa

Bormpoc 18. Ilpucnioco6ienue a1 HOHWKEHUS 1aBJIEHUS raza, HOCTylaroIlero u3 0amuioHa
Bomnpoc 19. PaGounii ”HCTpYMEHT NpH NPeCCOBaHUN

Bormpoc 20. Buasl Hepa3bEMHBIX COETMHEHUIN

Buaaners: MeTOnMKON BbIOOpa KOHCTPYKIIMOHHBIX MAaTe€pHUajoB JUIsl H3TOTOBICHMS
AIIEMEHTOB MAIIHH U MEXaHH3MOB
Bomnpoc 21. Bux npokaTku MeTaia Ha pUCyHKe
Bonpoc 22. Tlo3unusa 1 Ha cxeMe AyroBoi 3JIEKTPOCBApKH
Bomnpoc 23. [To3umus 1 B pexxyieil yactu cBepiia Ha pUCyHKe
Bomnpoc 24. TTo3unus [ B KOHCTpYKIIUK CBEpila Ha PUCYHKE
Bompoc 25. K 06paboTke MeTamioB JaBI€HUEM OTHOCST
Bompoc 26. JlegexTbl CBapHBIX COSTMHEHUI
Bormpoc 27. 3akoHueHHast 4aCTh TEXHOJIOTMYECKOTO MPOIlecca, BBIMOIHsIeMasi Ha OAHOM paboueM
MeCTe M OXBaTBIBAIOIIAs BCE MOCIIEIOBATEIbHBIC, HA3bIBACTCS
Bormpoc 28. Metoasl hopMo0oOpa3oBaHUs MOBEPXHOCTEN
Bomnpoc 29. IInactuyeckoe MoBepXHOCTHOE 1e(hOpMUPOBAHHE
Bormpoc 30. K 06paboTke MeTamioB pe3aHueM OTHOCAT

IIpoueaypa oueHuBaHUsA



ITonHbll mepeYeHb TECTOBBIX 33aJaHUN IO AUCLUIUIMHE pa3MelleH B baHke BOIpPOCOB Ha
cepBuce yuuBepcutercko Test DUMOC T'AVC3 wna mmardopme Google https://Ims-
test.gausz.ru/question/edit.php?courseid=1365

OOyuaromuiicss TPOXOAUT TECTHpPOBaHME Ha oOpa3zoBaresnbHON 1Iardgopme moodle
cocrosimue u3 30 BONPOCOB, B3ATHIX CIy4allHBIM oOpa3amM u3 OaHKa BONPOCOB Kypca,
OTpaHUYEHHOTO MO0 BpeMeHH 45 MuHYyT. Ha BhIMOMHEHHS TecTa naeTrcs ojaHa mombiTka. Jlata u
BpEMS IPOBE/ICHHS COTTIACHO I'padHKy CECCHH.

Kpurtepuu onenku:

OmeHka «OTIMYHO» BBICTABISETCS O0yJarOMEMYCsl, €CIIM IO Pe3yJIbTaTaM TeCTHPOBAHHS
MOJTydeH pe3yabTaT 6onee 86%.

OmneHka «XOpOIIO» BBICTABISACTCS O0Y4YarOIIEeMyCs, €CIIM MO pe3ybTaTaM TECTHPOBaHHUS
noxydeH pesynbrat 6onee 71% , Ho menee 85%

OmneHka «yJOBJIETBOPHTEIBFHO» BBICTABISACTCS OOydaromEeMyCs, €CIH MO pe3yJbTaTam
TECTUPOBAHUS NOyueH pe3ynbrat 6oaee 50%, Ho menee 70%.

OmeHka «HEYJOBJIETBOPHTEIIFHO)» BBICTABISCTCS OO0Y4YaIOIIEMYCs, €CIIU 0 pe3yIbTaTaM
TECTUPOBAHUS NOJTyueH pe3yibTaT MeHee 50%.

3. BOI'[pOCl)I JJIsl codece0OBAHUA K TeMaM JJIsl CaMOCTOSITeJIbHOI0 NU3YyYCHUA

Pa3znen 1 MarepuanoBencHue
1. Kpucrannuueckue pemeTky MeTasloB.
. PeanbHOE CTpOEHHE METAILIIOB.
. ®a3oBbIe MIPEBpAILICHUS B CIIaBaX.
. CTpoeHue CIIIaBoB.
. AnarpaMMbl COCTOSIHUSI CILIABOB.
. CBolicTBa METAJJIOB.
. [loBepxHOCTHAs 3aKajIKa CTAJIN.
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. CiennanpHbIe CTAIU U CILIABBI.

9. ITomumepsl, MIIaCTMACCHI.

10. Pe3anuHbl, KOMIO3UIIMOHHBIE MaTEPHUAIIBL.
11. Jlnanexkrpuyeckue MaTepuasbl.

Pa3nea 2 IIpon3BoAcTBO HEPA3bEMHBIX COEIMHEHUHN 1 00padOTKa METANIOB pE3aHUEM

12. ®U3MKO-XUMHUYECKHE OCHOBBI MOJTYUYEHHUS CBAPOYHOTO COETUHEHMS.

13. ITaiika MaTepHaoB.

14. TlonyuyeHue HepazbeMHBIX coeIMHEHUH ckienBaHueM. [lalika matepuanos. CyniHocTh
rporecca IManku.

15. Knaccudukanus crioco6oB maku

16. U3roToBnenue moaypadpuKaToB U JeTaeH.

17. TennoBble sBIECHHUS.

18. M3HOC pexyIMX HHCTPYMEHTOB.

19. KauectBo 06paboTaHHO MOBEPXHOCTH.

IIpoueaypa oueHuBaHusi codece10BaHUS

Hcnome3yercss (pOHTANBHBIA OMPOC, KOTOPBIH TpeanojiaraeT padoTy MpernoaBaTelis
OJIHOBPEMEHHO CO BCEH ayAMTOPHE, U IPOBOAUTHCS B Bue Oecersl mo Bompocam. [Ipu orGope
BOTIPOCOB M TOCTAaHOBKE YYHTBIBACTCS CIEYIOIIee: 3amaeTcs He Ooiee TPEX, OTHOCSIIUXCS K
mpoBepsieMoli TeMe. B KoHIle ompoca mpernoaaBareib JaeT 3aKII0YUTEIbHbIe KOMMEHTAPUH T10



KayecTBY OTBETOB Bcex oOywarommxcsi. OTBETHI JAIOTCS WM 10 MPUHIMITY KPyTa, A€ Kaxuabli
CIIEIYIOIINI OTBEYAET HA MOCTABJICHHBIN MMEJaroroM BOMPOC, WIIH IO JKETAHUI0 00YYaroIIIXCs.
Crnenyet cobnoaTh TUHAMUKY OTBETOB: HE 3aTSATUBATh May3bl MEXKIY OTBETAMH 00YyYaroIIuXxcs,
ecnu Tpedyercs 3a1aTh HABOMSIIMI BOIPOC, TO CJEAYET IMOMPOCUTh OTBETUTh Ha 3aJaHHBIN
BOIIPOC JIPYroro 00y4aromierocs Uil MonpoCUTh JONOJHUTH OTBEYAIOIIETO.

Kputepumn onenku

Onenka «3auyTeHo» - JaH IOJIHBIN, pa3BEpHYTHII OTBET HA IOCTaBJIEHHBIN BOIIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, TOKA3aTEIBHO PACKPHITHl OCHOBHBIC TIOJIOKEHUS
TEMbl, B OTBETE MPOCICKHUBACTCSI YETKas CTPYKTypa, JIOTHYECKas I0CIeI0BATeIbHOCTD,
OTpaXkarolllasi CYHIHOCTb pPAacCKpbIBAEMBbIX TMOHATHH, Teopuil, sABICHUNA. OTBET M3JI0XKEH
JUTEPATYPHBIM SI3BIKOM C HCIIOJIb30BAHMUEM TEPMHHOB. MOTYT OBITh JOIMYIIECHBI HEAOYETHI B
OTpeIeJICHUH TTOHATHH, HCTIPABJICHHBIC OaKaJaBpPOM CaMOCTOSITEIHLHO B IIPOIIECCE OTBETA.

Ouenka «He 3aureHo» - MaH HEMONHBIA OTBET, MPEJACTABISIOMUN COO0H pa3po3HEHHBIE
3HaHHUS TI0 TEME BOIMPOCA C CYMIECTBEHHBIMH OIMMOKAMU B OIpeaeneHusX. [IpucyTcTByroT
(dbparMeHTapHOCTh, HEJIOTUYHOCTh M3JIOKEHUS. bakaiaBp HE OCO3HAET CBSI3b MOHSITUH, TEOPUH,
SABJICHUS C JPYrUMU OOBEKTaMU JUCHHUIUIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETH3allUi U
JIOKa3aTeIbHOCTh M3NI0KeHus. Peub HerpamoTHas. [[omogHUTEIbHBIE U YTOUHSIIOUIUE BOIPOCHI
MpernoiaBarelis He NPHUBOIAT K KOPPEKIMM OTBeTa OakajiaBpa HE TOJBKO Ha TOCTaBJICHHBIN
BOIIPOC, HO Y Ha JIPYTHUE BOIPOCHI JUCIUIIIINHBI.

4 TeMbl HHAMBUAYAJIbHBIX 32IaHUI

NuauBuayaibHbIe TBOPYECKHE 321aHUA (IIPOEKTHI):

1. Ilpesentanus Ha remy «lcTropuueckuii acnekT pa3BUTUS MaTepUAIOBEICHUS U
TE€XHOJIOTMU MAaTEPUAIIOBY.

2. Tlpeszenranus Ha Temy «lIpupoaHbIe HCTOYHUKH MaTEPHATIOBY.
ITpesenTauus Ha Temy «BnusiHME yriaepoaa U NOCTOSIHHBIX IPUMECEN Ha CBOMCTBA
CTaJIN».
[Tpe3zenTanus Ha TeMy «O01acTH MPUMEHEHUS a30TUPOBAHMSD.
Occe Ha TeMy «3HaueHUe OBEPXHOCTHOTO HAKJIENa B MAIIMHOCTPOCHUNY.
[TpezenTanus Ha TeMy «CruiaBbl ¢ 3G PeKToM maMsaTi GOpMbI».
[TpesenTauus Ha Temy «O0IaCTH IPUMEHEHHS ATTFOMUHUEBBIX CILIABOBY.
[Tpe3zenTanus Ha TeMy «O01aCTH MCIIOIB30BaHUS KEPAMUYECKUX MAaTEPUAIOBY.
[TpesenTanust Ha TeMy «OCHOBHbIE METO/IbI MIOJTYUYEHHS 3aTOTOBOK M JI€TaNIei).
10 Buneoponnk Ha Temy «’KaponpouHble crijiaBbD».
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Kputepun onenkn:

OreHKa «3auTeHO» BBICTABIIETCS 00yUaroIeMycs, €CIM OH YCIELIHO BBIIOIHUI XOTS Obl
OJIHO MHJIMBUYaJIbHOE 3aJJaHUE (IIPOEKT);

OrneHka «He 3a4TEHO» BBICTABISETCA OOydaIOLIEMYCsl, €CIIM OH HE BBINOJIHWI HU OJTHOTO
WHIUBUTyTBHOTO 3a7aHus (TIPOEKTA).

5 KommuiekT 3aiaHuil VI KOHTPOJILHOI padoThI 110 3204HOi opMme 00ydeHHs
BapuanThl 3a1aHuil IS KOHTPOJIbHOH PadoThl

Tocnenusist uudpa 3a4eTHONH KHIDKKH

0 1 2 3 4 5 6 7 8 9

Mp 0 1,101, 32,122, 2,102, 33, 123, 3,103, 34, 124, 4,104, 35, 125, 5, 105, 36, 6, 106, 37, 7,107, 38, 8, 108, 38, 9, 109, 39, 10,110, 40, 131,
en 53 54 55 56 126, 57 127,58 128,59 129, 60 130, 61 62

oc 1 11,111,41,132, | 12,112,42,133, | 13,113,43,134, | 14,114,44,135, | 15,115, 45, 16, 116, 46, 17,117, 47, 18, 118, 48, 19, 119, 49, 20, 120, 50, 141,
e 63 64 65 66 136, 67 137, 68 138, 69 139, 70 140, 71 72

JIH 2 21,121,51,142, | 22,122,52, 143, | 23,123,53, 144, | 24,124,54,145, | 25, 125,55, 26, 126,56, |27,127,57, |28,128,58, 29,129,60, |30, 130, 61, 151,
sist 73 74 75 76 146, 77 147,78 148,79 149, 80 150, 81 82

mw 3 31,131,62,152, |32,132,63,153, |33,133,64,154, |34,134,65,1,86 |35,13566,2, |36,136,67, |37,137,68 |38, 138,69, |39 139,70, |[40,140,71,7,92
bp 83 84 85 87 3,88 4,89 5,90 6,91

a 4 41,141,72,8,93 | 42,142,73,9, 94 | 43, 143,74, 10, 44, 144,75, 11, 45, 145, 76, 46, 146, 77, 47,147,78, | 48,148,79, |49, 149,80, |50,150,81,11,
3a4 95 96 12,97 13,97 14, 98 15, 99 10, 100 101

er 5 51, 151,82, 12, 52,152,83,13, |53,153, 84,14, 54,154, 85, 15, 55, 1,86, 16, |56,2,87,17, |57,3,88,18, |58,4,89 19, |59,5,90,20, |60,6,91,21,111
HO 102 103 104 105 106 107 108 109 110




i 6 61,7,92,22,112 | 62,8,93,23,113 | 63,9, 94,24, 114 | 64, 10, 95, 25, 65, 11, 96, 66, 12, 97, 67, 13, 98, 68, 14, 99, 69, 15,100, |70, 1,101, 31,
KH 115 26,116 27,117 28,118 29,119 30, 120 121

K 7 71, 2,102, 32, 72, 3,103, 33, 73,4, 104, 34, 74,5, 105, 35, 75, 6, 106, 76, 7,107, 77, 8,108, 78,9, 109, 79,10, 110, |80, 11,111, 41,
KH 121 123 124 125 36, 126 37,127 38,128 39,129 40, 130

8 81,12, 122,52, 82,113,123, 53, 83, 14, 124, 54, 84, 15, 125, 55, 85,16, 126, |86, 17,127, |87,18,128, |88,19,129, |89,20,130, |90,21,131,61,
56, 146 57,147 58, 148 59, 149 60, 150

9 91, 22,112, 42, 92, 23,113, 43, 93, 24, 114, 44, 94, 25, 115, 45, 95, 26, 116, 96, 27, 117, 97, 28, 118, 98, 29, 119, 99, 30, 120, 100, 31, 121, 51,
132 133 134 135 46, 136 47,137 48,138 49, 139 50, 140 141

IlepeyeHb BONPOCOB /1Jisl BHINOJIHEHUSI KOHTPOJILHOI PadoThI

1 Kpucrammueckoe cTpoeHre MeTajiioB. [IpuBeanre cxeMaTuyHO OCHOBHBIE THUITbI
KPUCTAJUIMYECKUX PEUIETOK, BCTPEUAIOIINXCS Y METAIUIOB, M YKaXKUTE, KAKUMH ITapaMeTpaMu
OHM XapaKTEpPU3YIOTCS.

2 HecoBepIieHCTBA CTPOEHUS PeabHBIX KPUCTAJIOB METAIIJIOB (BaKaHCUU, AUCIOKAIUH) U
UX BJIMSTHUE HA MEXAaHMYECKUE U TEXHOJOTUYECKHE CBOMCTBA METALJIOB.

3 CyIHOCTh SIBJICHHSI aHU30TPOIUU CBOMCTB KpUCTAILIOB. Vcnonb30BaHe aHU30TPOIHH B
MeTasuiax.

4 SIBneHus MpOUCXOAIINE MTPHU XOJIOAHOM IIIAaCTHYECKOH AedopMalii METauioB U
CIUTABOB U WX BIUSHUE HA CBOMCTBA. CyITHOCTh AeOPMAIMOHHOTO YIIPOYHEHHS METAJLIOB.

5 [Ipotieccrl MPOUCXOAIINE MTPU XOJIOAHOM IIIACTHYECKON AeopMaliui.

6 PoJtb quciiokanuii mpy miacTHIeckon AeopMariy B KpUCTaIaX METaJIOB.

7 Ipoueccsl mpoucxosiye mpu ropsiyeit miactuueckoit nedopmanuu. Kak npu stom
M3MEHSIOTCSI CBOMCTBA METAJLJIa U 33 CUET 4ero?

8Ilosicuute cyuHOCTh siBNIeHUs Hakiena. Kak npu Hakiene u3MeHsSI0TCS CBONCTBA
MeTasuia u ero crpykrypa? [IpuBenure npumMepsl UCTIOIB30BAHMS 3TOTO SBICHHUS.

9 CymHOCTb SIBJICHUN BO3BpaTa U PEKPUCTAIUTM3AINH, YCIOBUS UX MTPOBEICHUS U BIUSIHUE
Ha CTPYKTYPY M CBOMCTBA METAJLJIOB.

10 [Tosicuute moHsTHS: cucTeMa, Pa3a, CTPYKTypa KOMIIOHEHT, ciijiaB. [Iporecchl,
MPOMCXOISIINE TTPU KPUCTAJUIM3ALINY CIIJIABOB.

11 CTpoeHne KpUCTAIUTMYECKUX PEUIeTOK TBEPAOro pacTBOpa 3aMeIIeHUs U
BHE/IpEHHS B CIuiaBax. [IpuBeanTe mpuMepsl CIUIaBoOB, 00pa3yOIUX TBEP/IbIE PACTBOPEI.

12 OcHOBHBIE 32aKOHOMEPHOCTH TIpOIIecca KpUCTaJuIM3auui. BiusHue npumeceid u
YCIIOBUHM OXJIXKICHHS HAa IPOLIECC KPUCTAUIU3AMU MeTaIoB. OTBET MOSICHUTE CXEMAaMHU.

13 N310XuTe YCIOBUS MOTYICHUS METTKO3EPHUCTON M KPYITHO3EPHUCTON CTPYKTYPHI
IpY KPUCTAIIN3AMK METaJJIOB.

14 dusznueckrue, XUMHYSCKHE, MEXaHHYCCKHE M TEXHOJIOTHUYCCKHE CBOMCTBA
MeTayuI0B. MeTo bl U3MEHEHUS 3TUX CBOMCTB.

15 Ornpezenenre MEXaHUYECKOU MMPOYHOCTH METAJUIOB UCTIBITAHUEM Ha PacTsHKCHHE.

16 Kpartko onummure 1Ba Hanbosee paclpoCTpaHEHHBIX CIIoco0a onpeaeIeHus
TBEPJIOCTH MaTEPUAIIOB.

17 Kpatko nosicHUTE METOABI UCCIIEJOBAHUS CTPOEHUS CIIJIaBOB.

18 [TpuBeauTEe KPUBYIO OXJIAXKICHUS JUTSI YUCTOTO XKelle3a M Ha ITOM IPUMEpe

NOSICHUTE CYIIHOCTh aJUIOTPONMHYECKHUX (MOIMMOPQHBIX) MPEBPALICHUI METAIIOB U UX
UCIIOJIb30BaHHUE.

19 N300pa3ute auarpaMMy COCTOSIHHS CIIJIABOB CHCTEMBI JKEJIe30-IIEMEHTHT U
MMPOBEANTC aHAJIN3 €€ 10 OCHOBHBIM TOYKaM, JIMHUAM, 00JIacTIM. I[aﬁTe OIpCACIICHUA
OCHOBHBIM CTPYKTYPHBIM COCTaBJISIOLIMM 3TOW JAUATPAMMBI.

20 N300pasuTte quarpaMmy COCTOSTHUS CIUIABOB CHCTEMBI JKeJIe30-IIEMEHTHT,
YKaKUTE Ha HeW CTPYKTYPHBIE COCTaBJsronre. [IpoBeanTe ee aHamu3 10 OCHOBHBIM TOYKAM.

21 N306pa3urte quarpaMmy COCTOSIHUS CIJIABOB CHCTEMBI JKEJ1€30-11eMEHTHT,
YKaKUTE Ha HeW CTPYKTYpHBIE cocTaBistonye. [IpoBeanuTe ee aHan3 0 OCHOBHBIM JIHHUSIM.

22 N300pa3ute quarpaMMy COCTOSIHUS CILIABOB CUCTEMBI Kelle30-IIEMEHTHT.
VYxkaxuTe Ha Hel Hanmumuue (a3, CyIeCTBYIOUIMX MTPH Pa3IHYHBIX TEMIepaTypax, JaiTe UM
OMpeACIICHUA U YKAXKUTC 3HAYCHHUE X OCHOBHBIX MEXaHUYCCKUX CBOMCTB.

23 OnumrTe BIMSHUE YIIIEPO/ia U MOCTOSHHBIX MPUMeEcel Ha MEXaHUYEeCKUE U
TEXHOJIOTMYECKUE CBOMCTBA CTAJIH.




24 [IpuBenuTe M MOSICHUTE KIacCU(PUKAITUIO U MAPKUPOBKY yTIEPOIUCTOM
KOHCTPYKLMOHHOU cranu. [Ipumepsl npumMeHeHusl.

25 [TpuBenuTe U MOACHUTE KiIacCU(DUKAIINIO K MAPKUPOBKY YTIEPOAUCTOMN
MHCTPYMEHTAJIBHOU cTanu. [IpuMepsl npuMeHeHus.

26 Uyrynsl. OTauyue 1o CTpyKType U cBoricTBaM. [IpuBeauTe MapKupoBKY U
pUMEpPHI IPUMEHEHUS.

27 BrusiHue erupyromumx 2IeMeHTOB (HUKENb, XPOM, BoJIb(hpaM, BaHAIUH, KOOAIIBT,
KpEMHHI, MapraHel]) Ha CBOMCTBA CTalU (II0JIOKEHUE KPUTHUECKUX TOUEK U MPOKATMBAEMOCTB ).

28 Knaccudukanus nerupoBannoit cranu. [Ipumepsl npumeHeHus..

29 ITosicHuTEe MapKUPOBKY JIETUPOBAHHON KOHCTPYKLMOHHOMU cTanu. [Ipumepsl
MIPUMEHEHUS.

30 Koppo3uonHocTolikue, HeMarHuTHble cTanu. [Ipumepsl nX npuMeHeHusl.

31 Kaponpounslie, xapocroiikue cranu. [I[pumepsl ux npuMeHEHUsI.

32 [TpuBeayTE COBPEMEHHYIO KJIACCH(PHUKAIMIO BUIOB TEPMUIECKOI 00pabOTKH.
[TosicuuTe Ha3HaYEHHNE KaXKI0T0 BUIa 00pabOTKH.

33 TexHoIi0rus OJIHOM 3aKalKy U HU3KOTEMIIEpATYpPHOIO OTIyCKa Baja,
M3rOTOBJIEHHOTO U3 cTaiu 45. [loscHuTe CTPYKTYpYy U CBOMCTBA.

34 TexHonorust npoBEAEHU IMOJHOM U U30TEPMUYECKON 3aKaIKH JIETAJICH,

U3rOTOBJIICHHBIX U3 cTainu. Kakas mojydaercs CTpyKTypa i MEXaHUYeCKHUE CBOMCTBA MOCTIE
KaKIOTO BUIA 3aKAJIKU?

35 Cy1HOCTB, IPEeUMYILECTBa, HEIOCTATKU M 00JaCTh IPUMEHEHUS Pa3IMUHbIX
IIPOM3BOJICTBEHHBIX CIIOCOOOB 3aKAJIKU CTAJIH.

36 TeopeTnueckue OCHOBBI OTITYCKa, €M0 Pa3HOBUAHOCTH, HA3HAYCHUE, BIIUSHUE HA
CTPYKTYpPY U MEXaHHUUECKHUE CBOICTBA 3aKaJI€HHOMN CTaJIU.

37 ITpornecc a30TupoOBaHMs CTaNU, 10JIy4aeMble CBOMCTBA, IPUMEHEHUE.

38 [Iporiecc HUTPOLIEMEHTAITUH CTAJIH, TTOJTy9aeMble CBOHCTBA, IPUMEHEHHE

39 [Iponecc ieMeHTaMK CTaJIM, OJyYaeMble CBOICTBA, IPUMEHEHUE.

40 KpaTko nosicHute Ha3Hau€HuUE, CYIIHOCTh TEXHOJIOTUH, MOTy4YaeMble CBOWCTBA U
IPUMEHEHHE TOBEPXHOCTHON 3aKalIKH JIeTajeH.

41 IIpuMeHeHne na3epHOro HarpeBa Mpy NOBEPXHOCTHOM 3aKAJIKE CTAJICH.

42 OnumuTe BAMSHUE PAJUAllHOHHOTO 00JyYeHHs Ha CBOICTBA CTalH.

43 [TosicHuTe, KaK BIAMSIOT HAa YAEIbHOE dJIEKTPUYECKOE CONPOTUBICHUE METAILIIOB
YHUCTOTA METallIa, IIacTuIecKas aedopmalus, Temreparypa.

44 [TpoBoAHMKOBBIE MaTepUabl BEICOKOI MPOBOIMMOCTH HIMPOKO UCIIOIb3yEMBIE B
AIIEKTPOTEXHUKE.

45 SIBieHue cBEPXIPOBOJUMOCTHU U MIEPCIEKTUBHI €70 PUMEHEHUS.

46 CBoiicTBa CBEpXMPOBOIAIINX MAaTEPHAIIOB, UX MAaPKUPOBKA, 00JIacTh
MPUMEHEHHUS.

47 ITpoBOAHMKOBBIE MaTEPUAIIBI U CILIABBI C MAJIBIM YIEIbHBIM JJIEKTPUYECKUM
COINPOTUBIIEHUEM, NPEABABIIIEMbIE K HUM TpeOOBaHUS. YKaXXUTE UX UCIIOJIb30BAHNE B
AIIEKTPOTEXHUKE.

48 Menp u ee cBoicTBa. [IpuBeauTe npumMepsl TPUMEHEHUS.

49 CsoiictBa menu. IlpumMepsl ee MpUMEHEHHs B SIEKTPOTEXHUYECKOU
MPOMBIIIJIEHHOCTH.

50 CBolicTBa CIUIaBOB HA OCHOBE MEJIU, X IPUMEHEHUE B DJIEKTPOTEXHUYECKON
MPOMBIIIJIEHHOCTH.

51 CriaBbl Ha OCHOBe MeaM: JaTyHH. WX kinaccuukanys 1 npuMeHeHHe.

52 CnnaBbl Ha OCHOBE Meau: OpoH3bI. VX Kiaccudukaius u NpuMeHeHHe UX B
KaueCTBE MPOBOJHUKOBOIO MaTepuaa.

53 CaolicTBa, allOMUHHUS, TPUMEPHI €r0 IPUMEHEHUS B AJIEKTPOTEXHUYECKON

MPOMBIINIJICHHOCTH.



54 Knaccudukanmst 1 MmapkupoBKa 1e(pOpMHUPYEMBIX ATFOMIHHUEBBIX CILIABOB,
[PUBEAUTE IPUMEPEI IPUMEHEHUS.

55 [TprMeHeHHe alFOMUHUEBBIX U CTAJICATFOMUHUEBBIX POBOOB AJISl BO3LYIIHBIX
JIMHAN 3JIEKTpoIepe1ay.

56 [TpumMeHeHue cTany B KayecTBE IMPOBOJHUKOBOIO MaTepuania.

S7 CocraB, CBOICTBA U CIIOCOOBI OTYYCHUSI OMMETAIUTMYECKUX IPOBOIOB, 00IACTh
UX IPUMEHEHHUS.

58 [Tpu4yrHBI W3MEHEHHS >JIEKTPOCONPOTHBICHHS Yy MPOBOJIHUKOBBIX MAaTEPHATIOB
IIPU U3MEHEHUHU TEMIIEPaTypBhl.

59 [IprMeHeHne CIIIIaBOB € BBICOKUM 3JIEKTPOCOTIPOTUBICHUEM.

60 [TpuMeHeHne 3EeKTPOTEXHUUECKUX YTOJIbHBIX MaTepHAaJIOB.

61 OxapakTepHu3yiTe CIjIaBbl BBICOKOTO YIEIIHOTO COTIPOTUBIICHUS: KOHCTAHTaH,
HuxpoM. [IpuBenuTe npuMepsl UX NIPUMEHEHUS.

62 CocTtaB U CBOMCTBA PEOCTATHBIX CILJIABOB, MX MAPKUPOBKY.

63 CoctaB M CBOICTBa CIUIABOB BBICOKOT'O 3JIEKTPOCONPOTUBIICHHUS, YKAKHUTE
UX MapKHPOBKY U PUMEHEHHE.

64 [TpuBeauTe npuMepbl MPUMEHEHHSI MATEPUAIOB ¢ OOJIBLINM YAETbHBIM
COIIPOTHBIICHUEM U TPEOOBAHMSI, TIPEABIBISIEMBIC K HAM.

65 [TpuBeauTe cocTaB U yKakuTe, K Kakoi rpymrne (1o Ha3HauYeHHUI0) OTHOCATCS

CIUIaBbl KOHCTaHTaH, MAHTaHWH, OIIMIIUTE UX CTPYKTYPY, dJIEKTPUUECKUE XapAKTEPUCTUKH,
001aCcTh IPUMEHEHUS.

66 [TpuBenuTe MapKu KkapOCTOMKHUX CIIJIAaBOB, UCIIOJIb3YEMBIX B
3JIEKTpOHArpeBaTeIbHbIX IPUOOpax. YKaXUTe UX COCTaB U OCHOBHbBIC XapaKTEPUCTUKHU.

67 CnnaBsel U1l TEpMOIIAp: COCTaB, XapaKTEPUCTUKU, IPUMEHEHUE.

68 CxeMbl TEXHOIOTMYECKUX IIPOLIECCOB MOJyUYEHUsI CBEPXUYUCTHIX METAJLIIOB.

69 [TosrynpoBOIHUKOBBIE MaTepHalibl: KapOu KpEMHHUS, apCEHU]] FajlIus.
[TpuBenuTe npUMepsl UX IPUMEHEHUS.

70 OcCHOBHbBIE MarHUTHBIE XapaKTEPUCTUKU MeTaJUI0B. [losgcHuTe nx Ha
TUCTOIpaMM€ HaMarHUYUBaHUS.

71 Cranu u criaBbl IPUMEHSIEMbIE /1711 U3TOTOBJICHUS [TOCTOSIHHBIX MarHUToB. X
CTPYKTYpa, CBOMCTBA U TepMHUUECKasi 00paboTKa.

72 [TpuBenuTe KPUBYIO HAMArHUYMBAHUS METAJUIMYECKUX MAaTEPHAJIOB U 110 HEH
ONMILNTE Ba)KHENIINE MAarHUTHBIE XaPAKTEPUCTUKH.

73 Kakumu nokaszarensiMu OTIMYAIOTCS THCTEPE3UCHBIE KPUBbIE MArHUTOTBEPAbIX U
MarHUTOMSTKUX CIIJIaBOB?

74 CaolicTBa, CTpOEHHE MarHUTOTBEP/IBIX CIUIaBOB, MX MapKUpoBKY. [TpuBennTe
IIPUMEPHI UX IPUMEHEHUS.

75 CBolicTBa, CTpPOEHHE MarHUTOMSTKUX CIIJIaBOB, UX MapKUpOBKY. [IpuBeaure
IIPUMEPHI UX IPUMEHEHUS.

76 CocTtaB ¥ cBONCTBA JINTHIX MarHUTHBIX CIUIaBOB. [IpuBennTe mpuMeps! ux
IIPUMEHEHHS.

77 CnnaBbl OTHOCAIIMECS K TPyIIe NepMaiuioeB. X MarHUTHast XapaKTepUCTHKA,
001aCTh MPUMEHEHUS.

78 CBolicTBa U COCTaB HEMarHUTHBIX CTaJiel, 00J1aCTh UX MPUMEHEHUS.

79 CrpykTypa yriaepoaucThiX, XpOMUCTHIX, KOOAIBTOBBIX CTAJIEH U CIJIABOB MPH

IIPUMEHEHNH UX B KAYE€CTBE MarHUTOTBEPABIX MaTEPUAIOB. Kak MOIy4YHTh 3Ty CTPYKTYpY?
VYKaxuTe Mapku 3TUX CTaJIed U CIUIaBOB, 00J1aCTh TPUMEHEHHUS.

80 [lepeunciruTe MarHUTHBIE XapaKTEPUCTUKH, I10 KOTOPBIM OIL[EHUBAKOTCS
MarHuTHBIE CBOMCTBA MaTepUasioB. Ha kakue OCHOBHBIE IPYIIIIBI AEIATCA MAarHUTHBIE
MaTepuaibl U KaKhe XapaKTepHble 0COOEHHOCTH UMEET KaxKaas rpyrrna’?

81 ®eppuThl, OCHOBHBIE IpymIibl. O6JaCTh TPUMEHEHHUS.



82 [Tomyuenue, cBoMCTBa U 00JACTH TPUMEHEHUS MAaTHUTOTBEP/IBIX TTOPOIIIKOBBIX

MaTepHaloB.

83 Cranu ¥ criIaBbl IPUMEHSEMBIE JUIS TIOCTOSIHHBIX MAarHUTOB. TpeboBaHus
IPEIbSBISEMbIC K HAM.

84 [IpuBenuTe XapakTEpPUCTUKNA MArHUTHBIX CBOMCTB CIIJIABOB: OCTaTOYHAS
WHIYKIS, KOOPIUTHUBHAS CHJIa, MATHUTHAS TPOHUIIAEMOCTh, UX Pa3MEPHOCTH.

85 DNeKTpOoTeXHU4ecKas craib. MapKupoBKa, IpUMEpHhI TPUMEHEHUS.

86 [ToHsATHS: MarHUTHAS HHIYKIHA, SJICKTPOMArHUTHAS HHIYKINS, CAMOMHTYKIIHS,
UHIyKTUBHOCTb, IPUBEIUTE (POPMYJIIBI MX OMPEACICHUS.

87 CrnaBbl, HCHIOIB3yEMbIE B Ka4€CTBE MPUTIOS MIPHU MaiiKe METaJUIOB BBICOKOH
HPOBOJUMOCTH.

88 MapkupoBKa U IPUMEHEHHUE MATKUX IIPUIIOEB B AIEKTPOTEXHUKE.

89 MapkupoBKa U IPUMEHEHUE TBEPABIX MPHUIIOEB B 3JIEKTPOTEXHHKE.

90 CBoiicTBa M COCTaB KOHTAKTHBIX MaT€PHAJIOB, IPUMEPHI UX TPHUMEHEHHUS.

91 OOmue cBeeHNs O CTPOSHUH MOJTYIPOBOIHUKOBBIX MAaTEPHAJIOB.

92 JlaiiTe XapakTepUCTHUKY TOJIyIIPOBOJHUKAM: T€PMAHUIO U KPEMHHUIO.
O06nacTh X TPUMEHEHHUSL.

93 CyImHOCTB 3JIEKTPOHHOM U ABIPOYHON POBOJUMOCTH, COOCTBEHHOU U

HNPUMECHOH MPOBOIMMOCTH TTOJTYTIPOBOTHHKOB.

94 CymHOCTb TEXHOJOTHH OYMCTKH MOIYIIPOBOJHUKOBBIX MATEPHUATIOB METOI0M TOHHOM
wiaBku. OTBET NosiCHUTE cxeMoi mporiecca. Kak creneHb YUCTOTHI MeTalia BIUSEeT Ha UX
XapaKTePUCTHKH.

95 KpaTko onummre CyIHOCTh TEXHOJIOTUH BBIPAIIMBAHUS MOHOKPUCTAJIIOB
HOJTYIPOBOJIHUKOBBIX METAJUIOB U3 paciuiaBa. OTBET MOSICHUTE CXEMOII ITporecca.

96 Cocras, cBOMCTBa 1 00JIaCTh IPUMEHEHHSI MHBAPHBIX CIIIIABOB.

97 Onwumure 371eKTpohU3NIECKHe MPOLECCH B AUIIEKTPUKAX (TIOISApH3AIH,
JMAJIEKTPUYECKUE MTOTEPH, FIEKTPOIIPOBOTHOCTB).

98 Onmmure MexaHMYECKHE U (PU3NIECKO-MEXaHUYECKHE CBOMCTBA IUAIEKTPHKOB.

99 Onumnre Ki1acCUPUKALMIO JIEKTPOU3O0ISILIMOHHBIX MAaTEPHUAIOB IO HArPEeBOCTOMKOCTH.

100 OnummTte CBOMCTBA U MPUMEHEHHE Ta3000pa3HBIX TUIICKTPUKOB.

101 Onummre XapakTEpUCTUKH U IPUMEHEHUE €CTECTBEHHBIX XKHUJIKHX
JUDJIEKTPUKOB.

102 Onummure XapakTepUCTUKU U IPUMEHEHUE NCKYCCTBEHHBIX KUIAKUX
JTUDJIEKTPUKOB.

103 Onwumute KiIaccu(GUKALUIO CMOJ, KaK OCHOBY HU30JISILIUOHHBIX JIAKOB, U UX
IIPUMEHEHUE.

104 Onumute Kiaccu(UKaLuio, CBONCTBA U MPUMEHEHUE U30JISLIMOHHBIX JIAKOB.

105 Onummre KiacCU(PUKALUIO MPOIMUTOYHBIX KOMIAYH/IOB U COCTABOB.

106 Onwumute KIaccu(GUKaLUIo U IPUMEHEHHE OyMaru B 3JIEKTPOTEXHHUKE Kak
BOJIOKHHUCTOT'O 3JIEKTPOU3OJISIIIMOHHOTO MaTepHara.

107 Onwumute Kiaccu(UKALUIO U TPUMEHEHHE B JIEKTPOTEXHUKE BOJIOKHUCTBIX
TEKCTUJIbHBIX MaTEPHAJIOB.

108 Onumute Kiaccu(UKALUIO U IPUMEHEHHE B 2JIEKTPOTEXHUKE MPOMUTAHHBIX
BOJIOKHHUCTBIX MaTepUaOB.

109 OnummMre NpUMEHEHNE B 3JIEKTPOTEXHUKE TUIEHOYHBIX H30JISILIMOHHBIX
MaTepuasoB.

110 OnummMre NpUMEHEHNE B 3JIEKTPOTEXHUKE CIIOMCTHIX IIJIACTUKOB.

111 Onumure NpUMEHEHNE B JIEKTPOTEXHUKE KOMOMHUPOBAHHBIX U30JISIIHOHHBIX
MaTepUasoB.

112 Onumure NpUMEHEHHE B JIEKTPOTEXHUKE CIIO/ISIHBIX MaTEPUAIIOB U

9JIaCTOMCPOB.



113 Kakune maTepuaibl OTHOCATCS K HEMETAUIMYECKUM, UX TTPEUMYIIECTBA 110
CpaBHCHHIO C MCTAJIJIaMH U CIIJIaBaMHU. OGHaCTb HUX IPUMCHCHMU.

114 Kak Bnuser hopma MakpoMoJIeKyJI TOJIUMEPOB Ha UX (PU3UKO-XUMHUECKHUE
cBoicTBa? Buabl XuMU4eCcKol CBs3H.
115 Krnaccudukanus noimMepHbIX MaTEPHUAJIOB: 10 IPOUCXOXKICHUIO, OTHOIICHUIO K

HarpeBy, MOJISIPHOCTH.
116 Kakue noaumeps! Ha3bIBAlOTCS TEPMOIUIACTUUHBIMU, TEPMOPEAKTUBHBIMHU.
IIpuBenuTe npuMepsl IPUMEHEHUS KOHKPETHBIX IIOJIMMEPOB.

117 TemnepaTypHast 3aBUCUMOCTb IIPOYHOCTHBIX XapPaKTEPUCTUK TEPMOIUIACTUYHBIX
Y TEPMOPEAKTHUBHBIX I1OJIUMEPOB.

118 Knaccudukanus moaumepon. O0IacTh TPUMEHEHUS.

119 B uem cymHocTh crapenus noaumepoB. KakuMu MeTo1aMu MOYKHO «AepKaThb
IIPOLIECCHI CTapeHus?

120 [TpuBenute knaccudukanuio miacrMmacce. [Ipueaure npuMepsbl HCIIOIB30BAHHS
IUIACTMACC B DJIEKTPOTEXHUKE.

121 HazoBure ocHOBHBIE TEPMOPEAKTUBHBIE ITaCTMAcChl. ONUIINTE OCOOEHHOCTH UX
cBoiicTB. [IpuBeauTe mpuMepsl IPUMEHEHUSI B 2JIEKTPOTEXHHUKE.

122 HazoBute ocHOBHBIE TEPMOILIACTUYHBIE IIACTMACCHI, UX COCTAB, Pa3HOBUAHOCTH,
CBOICTBA U IPUMEPHI IPUMEHEHUS B DJIEKTPOTEXHHUKE.

123 HazoBure cBoiicTBa OpraHM4ECKOIro CTEKIa U CIIOCOOBI YITyUIIEHUSI 3TUX
CBOJNCTB.

124 ["a3oHanosiHeHHBIE TUIacTMAcCChl. VX nolydeHne, pa3HOBUIHOCTH, CBOMCTBA U
IIPUMEHEHUE B TEXHUKE.

125 Onumure KpaTKO KOMIIO3ULIMOHHBIE MaTepUabl HA OCHOBE aTlOMUHUS,
ynpouyHeHHble yactuiamu okcuza amoMunus (CAIT). Obnacte npuMeHeHus.

126 OnummMre KpaTKO KOMIIO3ULIMOHHBIE MaTepUallbl C HUKEJIEBON MaTpuleH,
YIPOYHEHHOM YacTUIaMM JJUOKCUAOB Topus Win raduus. O0nacTh NpUMEHEHUs.

127 Apmupyrole MaTepraibl B KOMIIO3ULIMOHHBIX MaTepHualiax, UX CBOMCTBA.

128 BonokHHCTBIE KOMIO3MLIMOHHBIE MAaTe€pUallbl C aJOMUHUEBOM MAaTpPHULIECH.
Ilomyuyenue, CBOMCTBA U IPUMEHEHUE.

129 BonokHHCTBIE KOMITO3ULIMOHHBIE MATEPUAJIBI C HUKEJIEBOM MAaTPULIEH.
ITomyuyenue, CBOMCTBA U IPUMEHEHUE.

130 OBTEKTHYECKHE KOMIIO3UI[MOHHBIE MaTEpPHAJIbl HA AJIFOMUHUEBON OCHOBE.
ITomyuyenue, CBOMCTBA U IPUMEHEHUE.

131 OBTEKTHUYECKHE KOMIIO3UI[MOHHBIE MaTEpHaJIbl HA HUKEJIEBOU OCHOBE.
ITomyuyenue, CBOMCTBA U IPUMEHEHUE.

132 Crexnoruiactuku. Mx nomydenue, coctas, cBolcTBa U npuMeHeHue. Kak Biusier

BHUJ] HAITOJIHUTEIA U CBA3YIOIICTO BCUICCTBA HA @HSHKO-MCX&HI/I‘ICCKI/IG CBOMCTBaA
CTEKJIOIIJIACTHKOB?

133 Knaccudukanus KOMIO3UIIMOHHBIX MaTepUaIoOB ¢ HEMETAJUIMUECKON MaTpuLei
10 BUY UCIIOJIb3YE€MOI'0 HAITOJIHUTENS U MaTPUIBL.

134 CnocoOsl ykinaaku HanonHuTeNs .CBOMCTBaX KOMIO3UIIMOHHBIX MaTepUaIOB.

135 KapOoBosiokHuThl. VX nonydenue, cBOMCTBA U TPUMEHEHHE.

136 BopoBosnokuauTsl. [lonydenue, cBoiicTBa M MPUMEHEHHE.

137 OpranoBosoKHHUTHI. VX oy4yeHue, CBOMCTBA U IPUMEHEHHE.

138 Pesuna. CocraB 1 Ha3HAYEHHE OTAEIBHBIX KOMIIOHEHTOB.

139 [TpuBeauTe K1accupUKaINIO PE3UHBI.

140 B 4eMm cymiHOCTB mporiecca ByJIKaHU3AINH;, KaK N3MEHSIOTCS] CBOMCTBA PE3HHBI
10CJIe BYJIKaHU3AIUH?

141 HazoBuTe 0CHOBHBIE CHHTETUUYECKHE KayuyKH, UX COCTaB U 00J1acTh IPUMEHEHUS

PE3UH Ha UX OCHOBC.



142 HazoBute 0cHOBHBIE (DM3UKO-MEXAaHMYECKUE CBOMCTBA PA3IMYHBIX PE3UHOBBIX
MaTCpHaJIOB U UX MPUMCHCHUC.

143 B ueMm cymHOCTb cTapeHus pe3uHbl. Kakumu crioco0amu 3aiuiaT pe3nHy 1
HOBBIC JICTATTH U3 PE3WHBI OT CTapeHUs? YKAKHUTE IKCILTYyaTAlMOHHYIO CTOUKOCTh PE3UHBI.

144 Kak u3MeHs0TCcsl CBOMCTBA Pe3UHBI MO/1 JCHCTBIEM 030Ha, TEMIIEPATYPHI,
panuanuu 1 Bakyyma?

145 JlaiiTe XxapakTepUCTHKY 3JEKTPOTEXHUYECKUX PE3UH, X Ha3HAYCHHE, TPUMEPHI
IPUMCHCHHS.

146 Onummre 3J1eKTpUYECKUe CBONCTBA KEPAMUKH, IPUBEIAUTE IPUMEPDI
MPUMCHCHHUS.

147 OnumuTe IeKTpou3nUecKre CBOMCTBAa KOHICHCATOPHOM Kepamuku. Ha kakue
TpyNIbI OHA noapasaensercs. [IpuBenute mpuMepsl IPUMEHEHUS.

148 OnuimuTe KepaMUYecKre Matepuaisl: Gpapdop, cTekiiokepaMuky. [IpuBenure
MPUMEPBI IPUMCHCHHSI.

149 Onumure CHUTALIB  (CTEKIOKPUCTAUIMYECKUE MaTepHallbl), WX MPUMECHCHHE
U TIOJIy4€HHUE, COCTaB.

150 Onummre KepaMUKy Ha OCHOBE YHCTHIX OKCUIOB. JlaiiTe CpaBHUTEIBHYIO OLIEHKY
WX CBOWCTB.

151 Kaxkue BbI 3HaeTe BHJIbI OECKUCIOpOHON KepaMukn? HazoBuTe ux
Pa3HOBUIHOCTh, CBOWCTBA U TIPUMEHEHHUE.

152 HazoBute ocobeHHOCTH CTpOCHUS TpaduTa, €ro BAXKHEHIIINE CBOWCTBA U
MIPUMCHCHUE.

153 [IpuBenuTe KaccuuKanuo KieeB, MX Ha3HAYCHUE W IIPUMCHCHHE

154 Onumure Kjied Ha OCHOBE KPEMHUMOPraHMYECKHX COECIMHEHHIl M Ha OCHOBE

OIIOKCUJHBIX CMOJI, UX IIPUMCHCHHUC

IIpouenypa oneHMBAHUSI KOHTPOJIbLHOIH PadoThI
KonTtpomnbHbie pabOThI, TPOBOIATCS Al 00ydarommxcst 3a04HON (opMbl 0OydeHus. 3a
KOHTPOJIbHYIO Pa0OTy BBICTABIISIETCS OLIEHKA «3aYTEHO / HE 3a4TECHO».

KonTtpomnbHas paboTa COCTOUT U3 TSATH BOIIPOCOB, KOTOPBIE COTIACHO TaOJIHIIE BHIOMPAIOTCS
U3 MepeyuHs BOIPOCOB.

OOyuaromuii BEIOMpaeT HOMEpa BOMPOCOB B TAOIUIE - MO MOCIEAHUM JBYM HHU(paM U3
HOMEpa 3a4eTHON KHUKKH.

[Tpu o1ieHKe YPOBHS BBIITOJIHEHUSI KOHTPOJIBHON PaboThI, B COOTBETCTBUH C TOCTABIICHHBIMH

HeISIMA M 3a7jauaMd Ui JTaHHOTO BHJA y4eOHOW NEesSTENbHOCTH YCTAHOBJICHBI CIIEAYIOIINE
KpUTEPUU:

- yMeHUEe padoTaTh ¢ OOBEKTAMH U3YUYCHHSI, KPUTUYECKUMH MCTOYHUKAMHU, CIIPABOYHOMN U
SHUUKIIONEANYECKON TUTEepaTypoil;

- YMEHHE cOOUpaTh U CUCTEMATU3UPOBATh MPAKTUUECKUN MaTepua,

- YMEHHUE CaMOCTOSATEIILHO OCMBICIISITH MTPO0OJIeMy Ha OCHOBE CYIIECTBYIOIINX METOIHK;

- YMEHUE JIOTUYHO U TPAMOTHO M3J1araTh COOCTBEHHBIE YMO3AKIIOUEHHUS U BHIBOJIBI;

- YMEHHE aHAJIN3UPOBATh U 0000111aTh MaTepua;

- YMEHHUE MOJB30BaThCs II100aTbHBIMU HH(GOPMAIIMOHHBIMUA PECypcaMu U MPaBUIBLHO HX
MPETOAHECTH B KOHTPOJIBHOM padoTe.

[Ipu ouenke ompeaensercs MOJHOTA HM3JOKEHUS MaTepuana, KaueCTBO U YETKOCTh, U
MOCJIEIOBATEIbHOCTh M3JI0KEHHUSI MBICIICH, HaJU4Hhe JOCTATOYHBIX MOSICHEHUH, KyJlbTypa B
MpPEeIMETHOM 00JIaCTH, YUCIIO U XapaKTep OMIMOOK (CYIIIECTBEHHBIE HIIM HECYIIIECTBECHHBIE).

Cy1ecTBeHHbBIE OMMOKK CBSI3aHBI C HEIOCTATOYHOW TTYOMHOM M OCO3HAHHOCTBIO OTBETA
(Hampumep, 0O0ydYarOIMUICS HEMPaBUIBLHO YyKa3aJl OCHOBHBIE TPHU3HAKW TOHATHM, SBJICHUMH,



HENpPaBWIbHO C(OPMYIMPOBAHBl 3aKOHBI WM MpaBuia U T.I. WIK HE CMOT TPUMEHUTh
TEOpPETUYECKHE 3HAHUS JUISI OOBSICHEHUSI TPAKTUYECKUX SIBIICHHIA. )

HecymiectBeHHbIe OMMOKN OMPEEIIAIOTCS HEMTOTHOTOM OTBETa (HAampuMep, 00yJaronMcs
yIyIIeH U3 BUJa Kakoil — 1100 HeXapaKTepHbIM (akT MpH OTBETE HA BOMPOC) K HUM MOKHO
OTHECTU OIHCKH, JOIYIIEHHbIE 10 HEBHUMATEIbHOCTH).

Kpurepum ouenku
OLeHKa «3a4TE€HO» BBICTABISICTCA CTYJIEHTY, €CJIM OH Jajl IOJHBIA OTBET Ha BOIPOCHI
KOHTPOJILHOHM paboTHI C IEMOHCTpaIMe BIaJICHUsI TEPMUHOIOTHEH 110 TUCIUILTIHE.

OrneHka «He 3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIM 00y4aroImuics Aajl MTOBEPXHOCTHBIN
OTBET Ha BOMPOCHI KOHTPOJIHHOW PAOOTHI C JEMOHCTPAIMEH HE BIIAJICHUS TEPMHHOJIOTHEH 1O
JTUCIUILIMHE; KOHTPOJIbHASL pa0oTa BHINIOJHEHA HE M0 33/IaHHOMY BapHaHTy.

6 Temb! pedepaToB
HcTopudeckuii aclieKT pa3BUTHSI MAaTEPUATIOBEICHUS M TEXHOJIOTUN MaTEPHAIIOB.
[TpupoaHbIE HCTOYHUKHN MaTEPHAIIOB.
Bunmsiaue yriepoaa v NOCTOSIHHBIX IIPUMECEl Ha CBOMCTBA CTaJIM.
Ob6nactu npuMeHeHus: a30THPOBAHUS.
3HaveHHEe MOBEPXHOCTHOI'O HAKJIENa B MAIIMHOCTPOCHHH.
Cmnagsl ¢ 3¢ heKkToM «rmaMatu GOpMbI».
OO6nacTi MPUMEHEHHS ATFOMUHUEBBIX CILJIABOB.
O6acTi UCTIOIB30BAHUS KEPAMUYECKUX MAaTEPHUAIIOB.
OCHOBHBIE METO/IbI TIOJYYECHHS 3arOTOBOK M JIETaJCH.
. 3roToBieHne pe3nHOBBIX JeTanel u moinypabpuKaTos.
. TexHonmoruueckasi cxeMa COBPEMEHHOT'O METaJUTyprHUe€CKOro MPOU3BOJICTBA.
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MAaIIMHOCTPOEHHUSI.
18. ®uznyeckrue oCHOBBI (POPMOOOPa30BaHUS JINTHIX 3aTOTOBOK.
19. JIuTeiiHble CBONCTBA CIUIABOB U UX BIUSHUE HA KAYECTBO OTJIMBOK.

20. OcoOeHHOCTH U3TOTOBJICHHS OTIMBOK HEMPEPHIBHBIM JIUTHEM.
21. IIpumeHeHue TACTUYHBIX Cpell B JINCTOBOM HITAMIIOBKE.

22. IlomyuyeHne cBapHBIX MPSAMOILIOBHBIX U CIIUPATIBHOIIOBHBIX TPYO (TEXHOJIOTHS COPTAMEHT,
pUMEHEHHUE).

23. MexaHunueckue UCIBITaHNS METAJJIOB (3aMep TBEPJIOCTH).

24. BBICOKOCKOPOCTHBIE CIIOCOOBI Ie(OPMUPOBAHNS, BIUSHUSA CKOPOCTHU Je(POPMUPOBAHNUS HA
IIPOYHOCTHBIE U TUIACTUYECKHE CBOMCTBA.

25. [IpumeHenne J1a3epHOM TEXHOJOTMM B BOCCTAHOBHUTEIBHOM HAIUIABKE JeTanei
ABTOMOOMIJIECTPOEHUSI.

26. XonogHas CBapKa — Kak CIoco0 coeIMHeHUs JieTalell B TBEPAOM COCTOSHUM.

27. IlpuMeHeHNE AJIEKTPOHHO-IY4YE€BOM CBapKH U COEOUHEHMS KApOIPOYHBIX CTajel

OOJIBININX TOJIIIHH.



28. OCOOCHHOCTH COCIMHEHHUS 3arOTOBOK MAaJBIX TOJIIMH B MHKPOAJIEKTPOHUKE H
MPUOOPOCTPOCHUH.
29. YpTpa3ByKOBas CBapKa LBETHBIX METAJUIOB.

30. Hcropus pa3BUTHUs CBAPKU U CBAPOYHOI'O IPOU3BOJICTBA.

Bomnpoce! 1151 3amuTsl pepepaTon:

- B 4yem 3akitouaercs akTyaJbHOCTh U HOBU3HA BHIOPAHHOM TEMBI.

- YKaXuTe 1eJIb U 33/1a4y Baied paboThl.

- [IpuBenuTe TOCTHXKEHUS OTEUECTBEHHBIX M HIIA 3apyOC)KHBIX YUEHBIX, TOCBETUBIIINX
MCCJIEI0BAHUIO JAHHBIX BOITPOCOB.

- UTO MOCTy UJI0 HICTOYHHKOM MH(OPMAIIUU IO TEME.

- O003HaYbTE OCHOBHEIE BEIBOJBI IT0 TEME HMCCIICIOBAHU.

IIpoueaypa oueHuBaHusi pepepara

Pedepat - pabora ¢ ncrouHnkamMu UHGOpPMALMU 110 AaHAIU3Y, CPABHEHHIO U 00OOLIECHUIO
JTAHHBIX, TIOJYYEHHBIX IPYTHMHU HCCIIeIOBATEISIMH 110 BRIOpAaHHOH Teme. BaxkHo, 4To B mpouecce
HanucaHus pedepata popMupyeTcs COOCTBEHHBIH B3I Ha Ipobiemy.

Hanucanue pedepaTuBHON pabOThI ClieyeT HayaTh C U3JI0XKEHUS IUIaHA TEMbl, KOTOPBIH
00BIYHO BKJItOYAeT 3-4 myHKTa. [1nan gomkeH ObITh JOrMYHO U3JI0KEH, pa3/ieibl IUIaHa B TEKCTe
o0s13aTenibHO BeAesseTcs. [1nan 00s3aTeNbHO J0JDKEH BKIIIOUATh B ce0s1 BBEJICHUE U 3aK/IIOUEHHE.

Bo BBeneHnu GopMyInpyroTcs aKTyalabHOCTb, 1I€JIb U 3ajjaui pedepaTa; B OCHOBHOM 4acTu
paccMaTpUBaIOTCSl TEOPETHYECKUE MPOOIEMbI TEMBI U TPAKTHKA PeaM3alii B COBPEMEHHBIX
MOJUTUYECKHIX, SKOHOMHUYECKUX U COIIMATIBHBIX YCIOBUSX; B 3aKIFOUEHUH MTOJIBOJISTCS OCHOBHBIC
UTOTH, BBICKAa3bIBAIOTCS BBIBOABI M MpeIokeHus. Pedepar 3aBepmaercs CHUCKOM
HCIIOJIb30BAHHOM JIMTEPATYPBI.

OOyuaromuiics MOXeT BbIOpaThb TeMy pedepaTa HO IEPEUUCIEHHBIM BbIIIE TEMaM.
N3noxeHHOe MOHMMaHUe pedepara Kak LEIOCTHOIO aBTOPCKOTO TEKCTa OIpeJesieT KpUTepun
€ro OLICHKH:

- HoBu3Ha Tekcra:

a) aKTyaJIbHOCTh TEMBI;

0) HOBHM3HA M CAMOCTOSITEIFHOCTh B MOCTAHOBKE MPOOJIEMBI, (HOPMYITUPOBAHHE HOBOTO
aclieKTa M3BECTHOW TMpOOJIeMbl B  YCTAaHOBJICHWH HOBBIX CBA3€H  (MEXIpPEIMETHBIX,
BHYTPHIIPEIMETHBIX, HHTETPAIIHOHHBIX );

B) YMEHHE paboTaTh C JINTEPATYPOi, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTEepHa;

I') CAMOCTOSITEJIbHOCTh OLIEHOK U CYX/IEHUI;

1) CTUJIEBOE €IMHCTBO TEKCTA.

- CreneHb pacKphITUs CYIIHOCTH BOIPOCA!

a) COOTBETCTBUE ILJIaHA TeMe pedepara;

0) COOTBETCTBHUE COJICp)KAHUS TeME U TIaHy pedepara;

B) MOJHOTA U IIIyOMHA 3HAHUM 110 TeME;

') 000CHOBaHHOCTh CIIOCOOOB M METOA0B PabOTHI C MaTEPHAIIOM;

€) yMeHue 0000111aTh, 1eJaTh BBIBOJIbI, COMTOCTABIATEH PA3JIMYHBIC TOUYKH 3PEHHUS 10 OJTHOMY
Borpocy (mpobieme).

- O60CHOBAaHHOCTH BHIOOPA UCTOYHUKOB!



a) OIIEHKA UCTIOJIb30BaHHOM JINTEPATyPhI: MPUBIICYCHBI JI HAaHOO0JIee H3BECTHBIC PAOOTHI O
TeMe uccleqoBaHus (B T.4. JKypHAJIbHbIE MyOJMKAMM TOCIEIHUX JIET, TOCJIEeIHUE
CTAaTHCTUYECKHUE JIAHHBIC, CBOJIKH, CIIPABKH U T.1I.).

- CoGroienue TpeOoBaHu K 0(hOPMIICHUIO:

a) HACKOJBKO BEpPHO O(GOPMIIEHBI CCBHUIKM Ha HCHOJB3yEeMYIO IJUTEpaTypy, CIHCOK
JUTEPaTypHI,

0) OIleHKa TPaMOTHOCTH M KYJIbTYypbl WH3J0XKeHus (B T.4. opdorpadudeckoi,
NYHKTYaIlMOHHOM, CTHIIUCTUIECKON KYJIbTYPbI), BIaJJICHHE TCPMUHOIOTHEH;

B) coOmroieHne TpeboBaHui K 00bEMy pedepara.

Ha 3amury pedepata, cOCTOSIIYIO U3 3aIUTHI pedhepara U OTBETOB HAa BONIPOCHI, OTBOIUTCS
10-15 mMunyT.

Kpurepun ouenku pedepara:

- «3a4TEHO», €CIIM BBINIOJIHEHHI BCE TPEOOBAaHMSA K HAMKWCAHUIO W 3amure pedepara:
o0o3HaueHa mpobiieMa U 00OCHOBaHA €€ aKTyaJIbHOCTb, CAETAH KPAaTKUU aHaIN3 Pa3IUYHBIX
TOYEK 3PEHHs Ha PACCMATPHUBAEMYIO MPOOJIEMY W JIOTUYHO HM3JI0KEHA COOCTBEHHAs MO3WINS,
c(OpMyJIMPOBAHBI BBIBOABI, TE€Ma pPACKPHITA IIOJHOCTBIO, BBIACPXKAH OOBEM, COOIIOICHBI
TpeOoBaHUSI K BHEIIHEMY OGOpPMIICHHIO, HAaHbl IPaBWIbHBIE OTBETHl Ha JIOTMOJIHUTEIbHBIC
BOITPOCHI.

- «HE 3aYTeHO», eclii TeMa pedepaTa HE PACKpbITa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMOHUMAaHUE IPOOIJIEMBI.



