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Kypck — 2023

1 OONEHOYHBIE CPEJIACTBA /JId TEKYHIIEI'O KOHTPOJIA
YCIIEBAEMOCTH

1.1 BOIIPOCH! JUVIA COBECE/]OBAHUA

2 cemecmp
Pazoen (mema) 1: Beedenue. Amommuo-Kpucmaniuueckoe cmpoeHue
Memanios
1.1 HazoBuTe npu3HAKH METATIMYECKOTO COCTOSIHUS BEILIECTBA.
1.2 Jlaiite omnpeneneHue dSJIEMEHTApPHOW KPHUCTAUIMYECKON  sUeHKe
(pemeTke) MeTana.
1.3 UYro nasbiBaercs (azoit?
1.4 Yto Ha3bIBAETCS CUCTEMOM B METAIIIOBEIACHUM ?
1.5 Tlo xakoMy TpHU3HaKy AENAT NePEKThl KPUCTAJUIMUYECKOrO0 CTPOEHUs
METAJIIIOB?
1.6 Uto Takoe MakpoCcTpyKTypa?
1.7 Yto Takoe nepruoj KpUCTATUTMYECKON PEIIETKH?
1.8 Yro Takoe anuzorponus?
1.9 JlaitTe onpeneneHre AUCIOKALUN.
1.10 Yro co0oit NPEACTABIIIOT  TOBEPXHOCTHBIE nedexTs
KPUCTAUINYECKOTO CTPOCHUS?

Pazoen (mema) 2: Kpucmanauzayus memainios

2.1 Yto Takoe cTerneHpb MepeoxaakIeHUs MPU KPUCTATIAZAIUHN?

2.2 KakoBa cTeneHb NepeoxJIaKICHHS 1Sl TEXHUYECKH YUCThIX METAJUIOB?

2.3. Or kakux (PakTOpOB 3aBUCUT BEJIMYMHA 3€PHA TOCIE KPUCTALTU3AINH
METAJIIIOB?

2.4 Yro Takoe OJMKHUN TOPATOK?

2.5 B yeM oOTiaMYME KPUCTAUIM3ALMU METAJUIOB OT KPUCTAILIM3ALUN
METAJUIMYECKUX CIIaBOB?

2.6 OnuimTe CTPOEHUE METAJTNYECKOTO CIIUTKA.

2.7 C xako# 1enblo TPUMEHSIOT Ha MPaKTUKE MoUpUIIMpoBaHue?

2.8 Ilo kakoMy MexaHu3My pabOTarT MOAU(UKATOPHI BTOPOTO poaa?

Pa3zoen (mema)3: /lechopmayusn u paspyuwienue memanios u cniagos
3.1 B ueM cyTh mOTUMOP(HOTO MPEBPAIIEHUS Y METAIIJIOB?
3.2 Kakue cBo#icTBa U3MEHSIOTCS MPU TOJTUMOPGHOM TPEBpAIICHUN ?
3.3 JlaiiTe onpezeneHne TBEpOMY PacCTBOPY 3aMEIICHHUS.
3.4 JlaiiTe onpeseieHne TBEPIOMY PaCTBOPY BHEIPCHHUS.
3.5 KakoBbl xapakTepHbie 0COOCHHOCTH XHMHYECKOTO COCTMHEHUS?
3.6 KakoBa cBs3p MEXKIy TBEPAOCTHIO M TPEACIOM MPOYHOCTU Y

cranemn?



3.7 Kakve MeTopl MPUMEHSIOT JJIsI U3MEPEHHS TBEPIOCTH METAIIJIOB
Y CILIaBOB?

3.8 UemM BbI3BIBaETCA epopmariust MeTaIIoOB?

3.9 B yem oTiimume ynpyroi aegopmariu OT MIacTHIeCKOn?

3.10 Yto Ha3BIBaIOT KOHIIEHTPATOPOM HAMPSHKEHUHN ?

3.11 Yro Takoe pa3pyllieHne METAIOB U CILJIABOB?

3.12 JlaiiTe onpenesieHre MOPOTY XJIaTHOIOMKOCTH.

3.13 KakoB MexaHM3M 3apOKICHHUS TPEUIMH TpU XPYIKOM

paspyuieHun?

3.14 Onwumure MEXaHU3M 3apOXKACHUS TPEUIMH TMpPH BSI3KOM
paspylieHun?

3.15 TIlouemy XPYIKOE paspylieHue Ha3bIBAIOT
«KaTacTpopuuecKkum»?

316 B 4eM OTJINYHE TPAHCKPHUCTAJUIUTHOTO oT

WHTEPKPUCTALTUTHOTO pa3pyIIeHus?

3.17 Kak nmo BHeumrHeMy BHUJy HU3JIOMa OTJIMYWTH BHJ Pa3pyIICHHUS
(XpymnKoe uiu BI3Koe)?

3.18 Uro Takoe Tekcrypa nedopmarun’?

3.19 Ilpm kakoil Temmeparype OCYIIECTBISIIOT «XOJOIHYIO»
nedopmaruio?

3.20 Onwummre sBICHUE HAKJIENA METAJJIOB U CIJIABOB.

3.21 Kak HaspiBaeTcsi 00paboTKa, MpeaHAa3HAuCHHAs ISl CHATHUS
Hakiena?

3.22 Yt0 Takoe peKpUCTAITH3AIUS?

3.23 OOBsACHUTE MEXaHU3M PEKPHUCTATUTH3AIIHH.

3.24 Yro Takoe BO3Bpat?

3.25 Uto Takoe moJmMroHu3anus?

3.26 Or kakux ¢aKTOpOB 3aBUCUT BEIUYMHA 3€pHA TOCTE

peKpUCTaIIU3aUn?

3.27 B kakoM ciy4ae >kelaTelbHa KpPYIHO3EPHUCTAs CTPYKTypa
criaBa?

3.28 Kakme cBoiicTBAa META/UIOB MW  CIUIAaBOB  OTHOCIAT K
MEXaHUYECKUM?

3.29 Kakme cBoiicTBa METaNIOB W CIUIABOB OTHOCAT K (DU3HUKO-
XUMHUYECKUM?

3.30 Kakme cBoWcTBA METAUIOB M  CIUIaBOB  OTHOCAT K
TEXHOJOTUYECKUM?

3.31 Kakme cBoWMcTBA MeETaIIOB M  CIUIABOB  OTHOCAT K
AKCILTyaTallMOHHBIM?

Pazoen (mema) 4. Keneszo u ezo cnnaewl
4.1 HazoBute ¢a3pl U CTPYKTYPHBIE COCTABIISIONINE JKEIE30yTIAEPOTUCTHIX
CILJIABOB.
4.2 Yro Takoe ayCTEeHUT?
4.3 Yro HazbiBaetcsa pepputom?



4.4 Yro Takoe nepaut?
4.5 Ha3oBure 00J1aCTh JOIBTEKTOUIHBIX CTAJIEH.
4.6 HazoBute 0011acTh 3a3BTEKTUYECKUX YYTYHOB.
4.7 Kakas CTpyKTypHasi COCTaBJISIONIAs YyryHa OOECIEUYMBAET XOPOIIUE
€ro JUTeHbIe CBOMCTBA (KUAKOTEKY4ECTb)?
4.8 Uto Takoe neneOyput?
4.9 OnuummTe CTpoeHUuEe MEXaHMYEeCKUX cMecei (repiura u jJeaedypura).
4.10 ITouemy deppuT pacTBOPSIET ropa3/lo MEHbBIIIE yriepoa B CPABHEHUU
C ayCTEHUTOM?

4.11 CKOJIBKO yTaepoa CONCPKUT JIeAeOypuT?

Pa3zoen (mema) 5: Cmanu u yyzynoi
5.1 B xakoM BUi€ HAXOUTCS YIIEPOJ B CEPOM UyTyHE?
[ToueMy 4yryH NOJIy4us Ha3BaHUE «CEPBI»?
5.2 3adem B COCTaB CEpOro YyryHa BBOASAT KPEMHUI?
5.3 TloueMy 4yTyH NOJIY4HJI Ha3BaHUE «OeTbIi»?
5.4 B kakom Bujie HAXOAUTCS YIJIepoa B OeoM uyryHe?
5.5 Kak nonyunts UILHT?
5.6 OnummTte 061acTh MPUMEHEHHUS BBICOKOIIPOYHOTO YYT'YHA.
5.7 TloueMy OTHOCHUTENBHOE YHJIMHEHUE IPU PACTSKEHUH CEpOro YyryHa
PaBHO HYJIO?
5.8 Kakas da3za B cepoM 4YyryHe JeiaeT €ro MajOouyyBCTBUTEIbHBIM K
KOHIIEHTPATOpaM HaNpsKEHUM ?
5.9 Kakasgs cTpykTypa METAUIMYECKOW OCHOBBI CEPOr0  4yryHa
o0ecreynBaeT HauOOJIBIIYIO TPOYHOCTh U H3HOCOCTOMKOCTh?
5.10 Kakasgs cTpykTypa MeETAJULIMYECKOW OCHOBBI CEpPOTO YYyryHa
o0ecreuyrnBaeT HAUMEHBIIIYIO POYHOCTh U M3BHOCOCTOUKOCTh?
5.11 Kakue nperumyIiecTBa UMEET BBICOKOIPOYHBINA YyTYH B CPABHEHUH C
JIUTOMN yTrIepOAUCTON CTANIbIO?
5.12 Onuiure npouecc noaydyeHus: KOBKOTO YyTyHa.
5.13 Kakyto popmy umeet rpadut KOBKOTo yyryHa?
5.14 Onumure 006JaCTH MPUMEHEHUST KOBKOTO YyTYHA.
5.15 B uem oTiinune 1IEeMEHTUTA MIEPBUYHOTO OT IEMEHTUTA BTOPUYHOTO U
LIEMEHTUTA TPETUYHOTO?
5.16 KakoBa ocoOeHHOCTh 00pa30BaHMsI LIEMEHTUTA EPBUYHOTO?
5.17 Kak obpa3yeTcst HEeMEHTUT BTOPUYHBINA?
5.18 Yrto Takoe IIEMEHTUT MW KAKOBLEI €ro OCHOBHBIE MEXaHUYECKHE
CBONCTBA?
5.19 Kakue BpenHble NPUMECH YIIePOAUCTON CTaIu?
5.20 Kakoe BiHAHHME Ha KayeCTBO YIJIEPOAUCTOW CTaM OKa3bIBAET
MOBBIIEHHOE COACPKaHUE B HEW cephl?
5.21 Kakoe BiIHsHHME Ha KayeCTBO YIJIEPOJUCTOM CTaJM OKa3bIBAET
MTOBBIIIIEHHOE cojieprkaHue B Hel pocdopa?
5.22 Kak u3MEHSIIOTCS MEXAHUYECKHUE CBOMCTBA YTIEPOAUCTON CTalu ¢
MOBBIIIEHUEM B HEHU yriepoaa?



5.23 ITouemy BpenHbIEC IPUMECH B CTAIM HA3BIBAIOT «TEXHOJIOTUYECKUMM?
5.24 KakoBa 11eJ1b JISTUPOBAHUS CTaIN?

5.25 JlaiiTe onpeneneHue JerupoBaHHOMY (eppUTY.

5.26 Uto Takoe JIeTUpOBaHHbBINA ayCTECHUT?

5.27 Onumure CTPYKTYypy OOO3HAY€HUs  JIETUPOBAHHOW  CTaiH,
IPUMEHSIEMYIO B CTaHAApPTAaX.

5.28 Uto o3Hayaer OykBa A, crTofIlas IMOCJIEeIHEH B 00O3HAYCHUH
JIETUPOBAHHOM cTau?

Pazoen (mema) 6. Teopusa mepmuueckoiur oopabomka cmanu. Texnonozusn
mepmuueckol oopadomku cmanu
6.1 OnummMre NpakTHYECKYI0 LIEHHOCTh JUAarpaMMbl COCTOSIHHS JKEIE30 -
LIEMEHTHT.
6.2 Kakoil  aMHMM  OuarpaMMbl  COCTOSIHUSL — JKEJIE€30-LEMEHTHUT
COOTBETCTBYIOT KPUTUUECKUE TOUKHU A;?
6.3 Kakoil  nauMHMM  OuarpaMMbl  COCTOSIHUSL — JKEJIE€30-LEMEHTUT
COOTBETCTBYIOT KPUTUUYECKUE TOUKU A3?
6.4 Kakoil  nauMHMM  guarpaMMbl  COCTOSIHUSL — JKEJIE€30-LEMEHTHUT
COOTBETCTBYIOT KPUTUUECKUE TOUKHU A,?
6.5 Kak wnHaspBaetcst nuHus PSK guarpamMmbl  COCTOSHUSL  Kene3o-
LIEMEHTHUT?
6.6 Kakx wnaspBaetcs nuuuss ECF gmarpamMmbl COCTOSHHUSI JKene3o-
LIEMEHTHUT?
6.7 KakoBO Ha3Hau€HHE TEPMUYECKON 00pabOTKH cTan?
6.8 [laiiTe onpeaeneHre 3aKkaake yriaepoaucTOn CTalH.
6.9 Kakoi1 OT>)KUT Ha3bIBAIOT MOJIHBIM?
6.10 Kakyto 3akanky Ha3bIBatOT HEMOJIHOW?
6.11 Uro Takoe HOpMaIM3aIus cranu?
6.12 Koraa npumeHsieTcsi TOBEpXHOCTHAs 3aKajka?
6.13 Kakas temneparypa HarpeBa Moj 3aKajiKy 3a3BTEKTOUIHOW CTaiu?
6.14 Kakoe Ha3HaUYE€HUE UMEET MOJIHBIN OTKUT YTIEPOAUCTON CTATH?
6.15 B kakoM citydae NpUMEHSIOT HOPMaIU3alHI0 CTalu?
6.16 Kakasi cTpykTypa cTaiau noclie MOJHOM 3aKaaKku?
6.17 OnumurTe MApTEHCUTHOE NPEBPALIECHUE YTIEPOAUCTON CTAIIH.
6.18 ITouemy MapTEHCUT UMEET BBICOKYIO TBEPAOCTH?
6.19 Kakoe Ha3HaUEeHUE UMEET OTITYCK?
6.20 Yto Takoe copOUT oTItycka?
6.21 Kakyo CTpyKTypy MOJYYUT CTAIIb I1OCIIE BBICOKOTO OTITyCKa?
6.22 Kakoil BUJ OTIyCKa CTAJIA MPUMEHSIOT 111 HHCTPYMEHTA?
6.23 Kaxkoil OTITyCK NPUMEHSIOT IJIs1 IPYKUH?
6.24 JlaiiTe onpeaeneHne OTIyCKy 3aKaJl€HHOM CTaJIH.
6.25 Kakyto KpUCTaJNIMYECKYIO PEHIETKY UMEET MAPTEHCUT 3aKaJIKu?
6.26/laiiTe onpeieieHNe MAPTEHCUTY 3aKAJIKU.
6.27 OnuimuTe CymHOCTh XUMUKO-TEPMHUUIECKONU 00pabOTKHU CTaIIH.
6.28 ITpu kakoil TemriepaType NpOBOJAT LIEMEHTALIUIO CTaIu?



6.29 Uto Takoe kapOropuzarop?
6.30 Kakas tepmMuueckas o0paboTka cieayer 3a IieMeHTaruei?
6.31 OnumuTe npouecc a30TUPOBAHMUS.

Pazoen (mema): Xumurko-mepmuueckas oopadbomka cmaniu
7.1 Kakoe Ha3HaYeHUE UMEET a30TUPOBAHKE?
7.2 B kakoii cpejie mpoBOIAT a30TUPOBAHUE?
7.3 IIpu kako# Temneparype NpoBOAST a30TUPOBAHKE?
7.4 Kakoe Ha3HaY€HHE UMEET LIEMEHTALIMS ?
7.5 Kakue crajiy UCIoyb3yIOT Ui HEMEHTALNH?
7.6 Ilpu kaxo# TeMiiepatype IpOBOJAT MPOIECC LIEMEHTALINH?
7.7 HazoBuTe BUJIBI KapOIOPHU3ATOPOB.
7.8 Kakast oOpaboTka cieayeT 3a ieMeHTauen?
7.9 TloueMy neranu, MoJABEpracMble LEMEHTAIMM U JAJbHEHIIEH 3aKajke
BBIIIOJIHAIOT C IIPUITYCKOM IO T€OMETPUUYECKUM pa3smepam?

Pazoen (mema)8: Koncmpykuyuonnsle cmaiu u cnjiaewl
8.1 Kak kmaccuuumpyroT yriaepoucTyro CTallb [0 Ha3HAYEHUIO?
8.2 Kak xiaccuuimpyroT yriaepoIUcTyIo CTalb MO CTENEHU PACKUCICHUs?
8.3 Kak  knaccuuIupyroT yIJIEpOJUCTYIO CTaldb IO COJEPKAHUIO
yriepoaa?
8.4 Onummre 00JaCTh NMPUMEHEHHS HHCTPYMEHTAIbHBIX JIETMPOBAaHHBIX
CTajeu.
8.5 Onummre 001acTh MPUMEHEHHS KHUIISIIIECH CTaIH.
8.6 OnuiuTte 006JaCTh MPUMEHEHUST CIOKOMHOM cTamu.
8.7 CKOJIbKO YTepo/ia COAEP>KUT BEICOKOYTIIEPOAUCTAs CTalb?
8.8 Onuimute 061acTh MPUMEHEHHUS CTaIN OOBIKHOBEHHOTO KauecTBa.
8.9 Onumurte 061acTh MPUMEHEHUS KQaUeCTBEHHOM CTaJlH.
8.10 Kak o603HauaeTcs kKaueCcTBEHHAs CTaJIb?

Pazoen (mema) 9. Ileemmuvie memanvl u cniaewl
9.1 OnumuTe 007aCTh MPUMEHEHHS MEJIH.
9.2 Yro Takoe naTyHp?
9.3 Uem nerupyroT JaTyHb, YTOOBI MOBBICUTh MEXAHUYECKHUE CBOMCTBA U
KOPPO3UOHHYIO CTOMKOCTh?
9.4 Kakue JJaTyH! Ha3bIBAIOT CIICIUATIBHBIMU?
9.5 Yrto Takoe OpoH3a?
9.6 IloueMy Ha MpaKTUKE MPUMEHSIOT OPOH3BI C COJCP>KAHHEM OJIOBA HE
6onee 12%?
9.7 Yto mpecneayoT Ipy BBEJICHUU B COCTaB OPOH3BI CBUHIIA B KOJTHMYECTBE
3-5%7?

Pazoen (mema)10: Hememannuueckue mamepuanot
10.1 TaitTe onpeneneHne miacTMaccam.



10.2 Yto siBiIsieTcst 00513aT€IbHBIM KOMITIOHEHTOM TIIacT™MacC?
10.3 Kakas poib HaoJHUTENS IJ1aCTMACChI?

10.4 Kakue BeniecTBa UCIOJb3YIOT B KAYECTBE CBA3YIOIIETO?
10.5 Kakue BeniecTBa UCMOJIb3YIOT B KAYECTBE HAMOJIHUTENA?
10.6 Ot kakux ¢akTOpOB 3aBUCST CBOMCTBA IJIacTMacc?

10.7 Kak aensitcs miacTMacchl O XapakTepy CBA3YIOMIETO?
10.8 YUto Takoe TepMOIIACTHI?

10.9 Yto Takoe peakroniacTsl?

3 cemecmp
Pazoen (mema)ll: llonapuzayus ousnekmpuxos

11.1 Yo Takoe moasipu3anus JudJIeKTpUKa?

11.2 OnumiuTe MEXaHU3M HOHHOU MOJISIpU3AIUH.

11.3 Korna Bo3MOKHa JTUIOJIbHAS TOJISIPU3ALIHS?

11.4 TTouemy AuMONIbHAS MOJISPU3AIMS CBSI3aHA C TIOTEPSMU SHEPTUH?

11.5 Ha3oBuTe /1Ba OCHOBHBIX BHJIa MOJISIpU3AIIH.

11.6 Kaxkas nmossipuzaiiusi HabJIt01aeTcst y BCeX BUOB TUAJIEKTPUKOB?

11.7 OnuuiuTe MeXaHU3M CIIOHTaHHOMU (CaMOIIPOU3BOJILHON ) TIOJIIPU3ALIIH.

11.8 KakoBo BiusiHUE TeMIEPaTyphl Ha AUMOIBHYIO MOJIAPU3AIUIO?

11.9 HazoBuTe mpuIrMHBI BOSHUKHOBEHUSI MUTPAITMOHHON TTOJISIPA3AITHH.

11.10 Kak ompemenuTs AUAICKTPUUECKYIO POHUIIAEMOCTh TUAJICKTPUKA?

11.11 Kakoe BiusiHUE Ha JUAJICKTPUUYECKYIO TPOHUIIAEMOCTD TUMOIBLHON

YKUIKOCTH OKa3bIBACT YaCTOTA AIEKTPHUECKOTO OIS ?

11.12 Kakoe 3HaueHHE UMEET AMDIIEKTPUUIECKAsT MPOHUIIAEMOCTh HETIOIAPHBIX
KUJIKUAX JUDJICKTPUKOB?

11.13 Kakoe 3Ha4€HHE UMEET JUAICKTPHUUECKasi TPOHUIIAEMOCTb TOJISIPHBIX

KUJIKUX JUDIICKTPUKOB?

11.14 Yto Takoe 2AEKTPUUECKOE CTapEeHUEe, HAOII0AAeMOE B CETHETODIEKTPUKaX?

11.15 TloueMy CErHETOANEKTPUKU 00JIAAAIOT BHICOKOU TUAIEKTPUIECKOM

MPOHUIIAEMOCTHIO?

11.16 HazoBuTe OCHOBHBIC MPEUMYIIIECTBA CETHETOKEPAMUKH TTPH ITPOU3BOICTBE

KOHJICHCATOPOB.

Pazoen (mema) 12: Inekmponpooonocmo OuINeKmMpuUKos
12.1 VI3 kakux COCTaBJISIONIUX COCTOUT TOK YTEUKH?
12.2 HazoBute XxapakTepHble 0COOEHHOCTH AJIEKTPOIMPOBOHOCTH TUAIEKTPUKOB.
12.3 Yem BbI3BaH TOK CMEIICHUS Y TUAIEKTPUKA?
12.4 Yem 00ycioBIieH TOK aOCOpOLMU y TUAIIEKTpUKa?
12.5 Yewm 00yc0BIIEH TOK CKBO3HOM MPOBOAMMOCTH?
12.6 Kak Ha3bIBaeTCsl COCTABJISIONIAS TOKA, KOTOpasi HE M3MEHSIETCSI CO BpEMEHEM
MPWIOKEHUS TTOCTOSTHHOTO HAIIPSIKEHUS?
12.7 Kak uzmensieTcst TOk abcopO1mu nMpu MOCTOSHHOM HaPsHKCHUH ?
12.8 1o xakoMy TOKY ONPEAEISAIOT YACIbHYI0 O0BEMHYIO U YICTBHYIO



MOBEPXHOCTHYIO 3JIEKTPOIIPOBOJHOCTD AUAICKTPUKA?

12.9 Kak BeneT cedst 37eKTpONpPOBOAHOCTD TUAIEKTPHUKA C YBEIIMUEHUEM
TeMIeparypbl?

12.10 Yem oOycioBieHa 3IEKTPOIPOBOHOCTD B TBEPABIX TUIJICKTPUKAX?
12.11 Yem oOycioBieHa yaelibHas TOBEPXHOCTHAS AJIEKTPOIPOBOIHOCTh TBEPABIX
JTIADJIEKTPUKOB?

12.12 Kaxk BeneT cebs yieIbHOE MMOBEPXHOCTHOE COMPOTUBIICHUE TBEPIOTO
JUAJIEKTPUKA C YBEIMUYEHUEM MOJIAPHOCTH (€) AUAIEKTPUKA?

12.13 Kak Bezet cedst yaenbHOe OBEPXHOCTHOE COMTPOTUBIICHHE TBEPAOTO
JTUDJICKTPUKA C YBEIIMUECHUEM TEMIIEPATypPhl TUAICKTPHKA?

12.14 Kak Benet ce0s yIeabHOE TTOBEPXHOCTHOE COMPOTUBIICHUE TBEPAOTO
JURIIEKTPUKA C YBEIHMUYEHHUEM OTHOCUTEIHHON BIAXKHOCTH BO31yXa?

12.15 Kak Bezet ce0s yeabHOe TTOBEPXHOCTHOE CONPOTUBIICHUE TBEPAOTO
JUDJIEKTPUKA C YMEHBIIIEHUEM KPAaeBOrO YIJia CMaulBaHUS?

12.16 Kakue npueMbl IPUMEHSIOT ISl IOBBIIIECHUS yIETEHOTO TOBEPXHOCTHOTO
COTPOTHUBJICHUS DJICKTPOU3OIISIIUOHHBIX KOHCTPYKIIHA?

12.17 Onumure BIUSHHUE MOPUCTOCTU HA YIEIBbHYIO TOBEPXHOCTHYIO
AJIEKTPOIIPOBOIHOCTD TBEPABIX TUDIICKTPUKOB?

12.18 Onumute 3aBUCUMOCTD TOKA YTEUKH Yepe3 JUIIEKTPUK OT BPEMEHHU B
MOCTOSTHHOM 3JIEKTPUYECKOM TI0JIE.

12.19 B yem oTauune yAeIbHON IEKTPOIPOBOTHOCTH aMOP(HBIX T OT
AIIEKTPOTPOBOTHOCTH KPUCTAIITMIECKHUX TEI?

12.20 Onummute MeXaHu3M JIEKTPOHOPETHISCKON FIICKTPOIIPOBOTHOCTH B
KHUIKAX TUDJICKTPUKAX.

12.21 Yto Ha3wIBaIOT deKTpOodopezom?

Pazoen (mema) 13: Juanexkmpuueckue nomepu (/AI) u npoooi
OUIIEKMPUKOB

13.1 Yto Takoe AUAIEKTPUUECKUE TTOTEPH JTUDIICKTPHUKOB?

13.2 Yem xapakTepu3yIOT JUIICKTPUUECKHUE TTOTEPH?

13.3 Kakoe 3nauenue umeeT tgd y Hanbosiee MMpoKO MPUMEHIEMbIX
JTADJICKTPUKOB?

13.4 Kak o1ieHMBaIOT Ka4€CTBO AJIEKTPOU3OJIAIIMOHHOTO MaTeprasia mpu padoTe B
MIOCTOSTHHOM JJICKTPHYECKOM T10JIe?

13.5 Kak o11eHMBaIOT KaueCTBO JICKTPOU30JISIIIUOHHOTO MaTepurala rmpu padbore B
IIEPEMEHHOM 3JISKTPUICCKOM T10J1e?

13.6 Kak uzmensitorcs 11, oOyciaoBiaeHHbIE YIETbHON 3JIEKTPOIPOBOIHOCTHIO C
MOBBIIIICHUEM TEMITEPaTypPhI?

13.7 OnumuTe MeXaHu3M HOHU3AIMOHHBIX ITOTEPb.

13.8 Yrto Takoe KkpuBas HOHU3AIHH?

13.9 Kak BnusitOT 4aCTUYHBIC IICKTPUUECKUE PA3PSIIBI B Ta30BBIX BKIFOUCHHSIX
Ha BeJIMYUHY tgd?

13.10 Onwummre Brusare GOPMbI KPUBOM HOHU3AIMN HA KaUYECTBO
BBICOKOBOJIbTHOM M30JISIIUH.



13.11 Onwummre crmocoObl MOBBIMIEHUS Ka4e€CTBA BBICOKOBOJIBTHOM M3OJISIIIHH.
13.12 K dyemy NpuBOJIUT SKCIUTyaTaIus U3ACIIHs IPU HAPSHKEHUN OOJIbIIIEM
opora MOHU3AIIH?
13.13 OnummTe MexaHu3M BIUSHUSA BJaru B Tpancpopmaroprom macie Ha JI1.
13.14 Yro sBsieTCs CIEACTBUEM AICKTPUUECKOTO ITPO00s TUIIEKTpUKa?
13.15 YTo npousonieT ¢ U3ACIHEM C «IIPOOUTONY» HU30IAIIMEH MPU JadbHeHIIICH
nojiaue HaIpsHKeHUs ?
13.16 Kakue «mipoOuThie» TUINEKTPUKH MTOCIIE CHATHUS HAMIPSKCHHUS
BOCCTAHABJIMBAIOT CBOM MEPBOHAYAILHBIE CBOMCTBA?
13.17 [daiite onpenenenne npoOMBHOMY HAMPSKEHUIO.
13.18 Yto Takoe 3neKTpuIecKas MPOYHOCTh AUIJIEKTPUKA?
13.19 Ot xakux (HakTOpOB 3aBUCHUT AJIEKTPUUECKas MPOYHOCTH TUAIEKTpUKaA?
13.20 [Touemy >IEKTPHUUECKYIO TPOYHOCTH KOHKPETHOTO AUDIIEKTPUKA
OTIPEIEIISIIOT AKCIIEPUMEHTATIBLHO?
13.21 Kak onpezaensercst kKod3QphUIIMEHT 3araca dJIeKTPUIECKON MPOYHOCTH
A30JISHN ?
13.22 Kakoii npo0oit Ha3bIBAIOT MOJTHBIM?
13.23 Kakoii mpo0oii Ha3bIBAIOT HETIOIHBIM?
13.24 Kakoii mpo0oit Ha3bIBAIOT YaCTUYHBIM?
13.25 IlpuBeauTte npuMep HEMOIHOTO MPOOOS.
13.26 Kaxoii mpo06oii Ha3bIBAIOT TOBEPXHOCTHBIM MEPEKPHITHEM?

Pazoen (mema) 14 . Ceoiicmea ouinekmpuxos
14.1 Yro Takoe rurpoCKONMUYHOCTh AUDIEKTPUKA?
14.2 Yto Takoe BIaronpoHUIIaeMOCTh JUAJICKTpUKa?
14.3 KakoBa OTHOCHTEIbHAS BIQXHOCTH BO3ayXa (MPU CTaHAAPTHBIX YCIOBHIX
YBJIQKHEHHS ) IPU PA3IUYHBIX UCTIBITAHUAX DJIEKTPOTEXHUUYECKUX MATEPUAIOB?
14.4 OnuimuTe BIMSHUE TOBBIICHHON BIAXKHOCTH BO3/IyXa Ha MTOBEPXHOCTHOE
CONPOTUBJICHUE AUIIICKTPUKOB.
14.5 Yo onpenensitoT KpaeBbIM yIJIOM CMAaulBaHUS?
14.6 [Touemy Bnara mornajaeT BHyTPb MaTepuasoB?
14.7 Kaxoit mapaMeTp NOPUCTHIX JUAIEKTPUKOB C YBIAKHEHUEM SIBIISICTCS
HanOoJIee YyBCTBUTEIBHBIM MPU IEPEMEHHOM HATPSKEHUHN ?
14.8 ¥V xakux MaTepuaioB BIAromMpOHUIIAEMOCTh IPAKTUICCKH PaBHA HYIIO?
14.9 [loyeMy pONUTHIBAIOIIME BEIIECTBA MOJHOCTHIO HE 3aLIUIIAIOT TOPUCTHIE
JDJIEKTPUKU OT IPOHUKHOBEHUS BJlaru?
14.10 Kak BiusieT mosiBJIEHHUE TJIECEHU Ha TTOBEPXHOCTH Ha CBOMCTBA
OpraHUYeCKOTO JUAJICKTpPUKA?
14.11 OnumuTe nporecc UCHbITAHUS TUAICKTPUKA HA TPOMUKOCTONKOCTb.
14.12 KakoBa 11e71b BBeICHHS (DYHTUIIUIOB B COCTaB OPTaHUYECKON H3OJISIITIH?
14.13 Kak omnpeaenstoT HarpeBOCTOMKOCTh HEOPTAHMUECKUX TUIICKTPUKOB?
14.14 Kaxk onpeAensitoT HarpeBOCTOMKOCTh OPraHUYECKUX TUDIIEKTPUKOB?
14.15 Onmmmrte cnoco0 KoJbplia U mapa.

14.16 Yemy COOTBETCTBYET TEMIIEpaTypa BOCIJIAMEHEHUSI )KUAKOTO TUAJIEKTpUKa?

14.17 YeMy cOOTBETCTBYET TEMIEPATYpPa BCIBILIKH KHJIKOTO TUAIEKTPUKA?



14.18 JlaiiTe onpenencHue TEIUIOBOMY CTAPCHUIO U3OJISIIIHH.

14.19 Kakue ¢pakTophl BIUSIOT Ha CKOPOCTh CTAPEHUS U3OJISITUHN?

14.20 IlepeuncnauTe KiIacchl HArPEBOCTOMKOCTHU AJIEKTPOU3O0JISAIIMOHHBIX
MarepuaiioB B cootBerctBuu ¢ ['OCT.

14.21 Kakue maTepuaibl OTHOCAT K KJIacCy HarpeBOCTOMKOCTH B?
14.22 Kakue maTepuaibl OTHOCST K Kilaccy HarpeBocTokoctu C?
14.23 Kakue maTepuaibl OTHOCAT K KJIAaCCy HAarpEBOCTOMKOCTH A?
14.24 Kakue matepualibl OTHOCAT K KJIACCY HarpeBOCTOUKoCcTU F?
14.25 Kakue matepualibl OTHOCAT K KJIaCCy HarpeBOCTOMKOCTH Y7

Pazoen (mema)l5 : Knaccuguxkayus ousrnekmpuueckux mamepuanos
(/IM). /Kuokue ousnekmpuku
15.1 Ha kakue aBe O0bIIKe TPYIIbI ASNIAT MaT€pUaibl, UCIIOJIb3yEeMbIE IS
U3TOTOBJICHUSI DJIEKTPOOOOPYAOBAHUS?
15.2 Jlns kakux 1esnei UCIoab3yI0T AIeKTpoTeXHuIecKre MaTepuaisl (TM)?
15.3 st Kakux 1esei UCTOIb3yI0T KOHCTPYKIIMOHHBIE MaTepHalIbl?
15.4 TlepeunicnuTe YETHIPE OCHOBHBIX KJ1acca AJIEKTPOTEXHUYECKUX MATEPHUAJIOB.
15.5 I[epeuncnure Tpu kinacca DTM mo cBoeMy MOBEICHUIO B DJIEKTPUUECKOM
oJIe.
15.6 [lepeuncnure aBa kiaacca TM 1o MOBEIEHUIO B MAarHUTHOM TIOJIE.
15.7 Ha xakue nBa moakiacca gemst JIM?
15.8 KakoBa xapaktepHass 0COOCHHOCTb TTOJTYIIPOBOTHUKOBEIX MaTEpHUAIOB?
15.9 Yo nosokeHo B OCHOBY pabOTHI (OTOPE3UCTOPOB?
15.10 YTo mos0keHO B OCHOBY paOOThI TPAaH3UCTOPOB?
15.11 YTo nonoxkeHo B OCHOBY paOOThl TEH30JaTYMKOB?
15.12 Ha xakue deThIpe MmoaKIacca AesATCs MPOBOIHUKOBBIC MaTePHAITBI?
15.13 B yem oTauyre CBEpXIPOBOHUKOB OT KPUOTIPOBOAHUKOB?
15.14 KakoBa CTpyKTypa MPOBOIHUKOBBIX MAaTEPUAIOB BEICOKOTO
COIIPOTHUBIICHUS?
15.15 HazoBure 0051aCTh TPUMEHEHUS CIIIIABOB BHICOKOTO COMTPOTUBIICHHUS.
15.16 HazoBure cocTaB U CTpOEHNE KOHTAKTHBIX MaTePUAJIOB.
15.17 HazoBuTe mpenuMyIecTBa pa3pbIBHBIX KOHTAKTOB, U3TOTOBJICHHBIX U3
KOMITO3UIIMOHHBIX MaT€PUAIIOB.
15.18 HazoBure o01acT MpUMEHEHNS MarHUTHBIX MaTEPHUAJIOB.
15.19 HazoBure coctaB MarHuTHBIX MaTEPHUAJIOB.

Pazoen (mema) 16 . Cmonvt. Kepamuueckue ousnekmpuxu
16.1 Kakue ra3pl IPUMEHSIOTCS B AJIEKTPOTEXHUKE U AJIEKTPOIHEPTETUKE?
16.2 B yeM npeumyIecTBO a30Ta B CPAaBHEHUHU C BO3TyXOM?
16.3 HazoBuTte 00acTu MpuMEHEHUS dJIerasa.
16.4 KakoBsI mpenMyIIiecTBa BOJAOPO/Ia B CPABHEHUH C BO3IYXOM MIPHU
OXJIAXKJICHUH TypOOTEHEpaTOPOB?
16.5 HazoBuTe HEAOCTaTKH BOJIOPO/IA.
16.6 KakoBo HaznaueHue TpancopmaTopHOro Maciua?
16.7 OnumuTe KpaTKo MoydeHue TpaHCHOPMAaTOPHOTO Macia.



16.8 Kakue nmpumecu MOHMKAIOT SIEKTPUIECKYIO TPOYHOCTH TPaHC(HOPMATOPHOTO
macina?

16.9 Kakue crnocoObl TPUMEHSIIOT JIJIsl CYIIKK TpaHc(hopMaTopHOTro mMaciia?
16.10 HazoBute 0CHOBHBIC MPU3HAKH CTaApEHUS TpaHC(HOPMATOPHOTO Maciia.
16.11 HazoBute ocHOBHBIC (DAKTOPHI, BIUSIONINE HA CKOPOCTh CTAPCHUS
TpaHc(hOPMATOPHOTO Macia.

16.12 OnummTe cxeMy HenpepbIBHONW TepMOCH(POHHOM pereHepaluu
TpaHCc(HOPMATOPHOTO Maca.

16.13 C kaxoii 1menbio BBOASIT MHTHOUTOPHI B COCTAaB TpaHC(HOpMATOPHOTO Macia?
16.14 Ha3zoBute 001acTh MpUMEHEHUS KaOEIbHOTO Maca.

16.15 B kakux cinyyasx NPpUMEHSIOT CHHTETUYECKUE KUKNAE JUITICKTPUKHU?
16.16 Kak momy4aroT XJI0pupOBaHHBIC YTIAECBOAOPOIBI?

16.17 HazoBuTe OCHOBHBIC IPEUMYIIECTBA KPEMHUHOPTAHUYECKUX KUIAKUX
JTUDJIEKTPUKOB.

16.18 Kak nenst cMOJIbI 1O MOTYyYeHHIO (ITPOUCXOKIECHUIO)?

16.19 Kakum 06pa3zomM MOKHO 3aMEJIJTUTh MPOIIECC TEMJIOBOTO CTapeHUs
MOJIUATUIIEHA?

16.20 C kakoi#i nenbio B COCTAB MOJUATUIICHA BBOST Caxy?

16.21 C kaxoii 11eJbI0 MOJUITUIICH MTOABEPTAI0T HOHUZUPYIONIEMY U3ITYYEHUIO?
16.22 Ha3zoBuTe 001aCTH NPUMEHEHHS] OPraHUYECKOTO CTEKIIA.

16.23 HazoBute o6mactu mpuMeHeHus ¢proporiacta-4.

16.24 Ha3zoBute npeumyiectsa Groporuiacra-4.

16.25 Kakue cmocoObl HCTIONB3YIOT I MTpUAaHus GToporuiacTy-4 aare3noHHbIX
CBOMCTB?

16.26 Korma smokcuaHast CMOJIa CTAaHOBUTCS TEPMOPEAKTHBHBIM MAaTEPUAIOM?
16.27 Kak BiusieT BHEIIHEE JABJICHUE TIPH OTBEPXKICHUH SITOKCUTHON CMOJIBI TIPH
MPOIUTKE IIEKTPUUECKON U30JISAIUU Ha DIIEKTPUUYECKYIO IPOUYHOCTh U3OJISIUN?
16.28 OnummuTe NperuMyIecTBa SMOKCHIHON CMOJIBI KaK OCHOBBI
AIIEKTPOU3OJISIIUOHHOTO 3aJTMBOYHOTO KOMITAYH/IA.

16.29 KakoBo BiMstHUE STIOKCHJIHOM CMOJIBI HA OpraHu3M YeloBeKa?

16.30 B yem otnuuue jgaka oT KoMnayHmaa?

16.31 HazoBuTe OCHOBHBIC MTPEUMYIIIECTBA KEPAMUYECKUX MATEPUAJIOB.

16.32 OnummuTe TEXHOJOTHYECKUH MPOoIiece U3roToBieHus dapdopa.

16.33 Uro Takoe riasypb U KaKoBa I11eJIb HAHECEHUS TJIa3ypH Ha TTOBEPXHOCTh
bapdopa?

16.34 HazoBure 00JaCTh TPUMEHEHUSI KEPAMUYECKHUX JUIIEKTPUUECKHUX
MaTepUasoB.

16.35 B kakux ciy4asx it U30JIS1ANA TPUMEHSIOT CIIIOAY?

16.36 HazoBuTe OCHOBHOE MPEUMYIIIECTBO KOJUIEKTOPHOTO MUKAHUTA U3
¢baoronuTa.

16.37 K xakomy kjaccy HarpeBOCTOMKOCTH OTHOCUTCS Ciitojia?

16.38 Kax nomyyatoT MUKaHUTBI?

Pazoen (mema) 17: Ilpoeoonukoevie mamepuanvi. Maznummnosie
mMamepuaswl



17.1 Kakue nmpeumMyIiecTBa Meu 0OECIeUMIN €€ IMPOKOE MPUMEHEHUE B
KauecTBe MPOBOIHUKOBOTO MaTepuaa?

17.2 [loueMy mipu MPOM3BOJICTBE MEIU 00SI3aTEIBHO OCYIIECTBIISIOT MPOIECC
AIEKTPOIUTUIECKON OUUCTKU?

17.3 KakoBa 11e1b XOJIOAHOM MPOTSHKKH MeIU?

17.4 Kak BIusieT OT’KUT ME/IM HA €€ y/IeJIbHOE CONPOTUBIICHUE?

17.5 KakoBo BiIMsSIHME pa3IMYHBIX TPUMECEN Ha YIEIbHYIO 3JIEKTPOIPOBOIHOCTh
mMenu?

17.6 B xakux ciydasx BMECTO MEAH MPUMEHSIOT €€ CIIJIaBbI?

17.7 Ilouemy HexenaresneH KOHTAKT MEJIA U aTFOMUHUA?

17.8 Kaxk ycTpoeH cTaieaTtoMUHUEBBIN TPOBOA?

17.9 HazoBute 06sacTy MPUMEHEHUST OMMETAIUTHYECKON TTPOBOJIOKH (IIIHH).
17.10 Ha3zoBure o0nacTv mprUMEHEHHUs BOJIb(paMa B JIIEKTPOTEXHUKE.

17.11 HazoBure 005aCTH IPUMEHEHUS OJIArOPOTHBIX METANIOB B
AIIEKTPOTEXHUKE.

17.12 Ha3zoBuTe 001aCTH NPUMEHEHHS CBUHIIA U OJIOBA B AJIEKTPOTEXHUKE.
17.13 Ha3zoBuTe 001aCTH NPUMEHEHUS KaMUs U IIUHKA B DJIEKTPOTEXHHUKE.
17.14 HazoBuTe mpenuMyIlecTBa HUIXpPOMa B CPAaBHEHUU C (hexpalieM.

17.15 Ha3zoBuTte 0CHOBHOM MaTepHal JIJIsi U3TOTOBIICHHS TEH30MpeoOpa3oBaTeIe
(TEeH30/1aTYUKOB).

17.16 C kaxoii b0 B COCTaB KOHTAKTHOTO MaTepHalia BBOJSAT OKCH] KaIMHUS?
17.17 Kak nony4aroT KOMIIO3UIIMOHHBIE KOHTAKTHBIE MaTepUabl?

17.18 Kakue matepuaibl OTHOCATCSA K HU3KOYACTOTHBIM MAarHUTOMSITKUM
Marepuaam?

17.19 Kaxkoe ynenpHOE COMPOTHBICHNE UMEIOT HU3KOYaCTOTHBIE MAaTHUTOMSITKHE
MaTepuanbl?

17.20 Kakoe ynenpHOE CONPOTUBICHHE UMEIOT BEICOKOUACTOTHBIE
MarHUTOMSITKHE MaTepHalIbI?

17.21 TloueMy MarHuTONPOBOIBI M3 MATHUTOMSITKUX MAaT€pUajIoB, pabOTAIONINX B
MEePEMEHHBIX TOJIAX U3TOTOBIISIOT U3 TOHKUX IUIACTHUH C U30JISIIMOHHBIM
MOKPBITUEM?

17.22 Onummre BIUSHUE TpUMeced U Ae(EKTOB KPUCTATUTMUECKON PEIICTKU
)Kese3a Ha €ro MarHUTHBIE CBOMCTBA.

17.23 TloueMy uncTOE KENe30 MOABEPTAIOT OTHKUTY B AUCCOIMUPOBAHHOM
aMMHake?

17.24 TloueMy apMKO >K€JI€30 UCIOJIb3YIOT B MAarHUTOIIPOBOIaX MOCTOSIHHOTO
MarHMTHOTO MOTOKa?

17.25 Onumure nojaoXkuTeIbHOE JEHCTBUE KPEMHHUS B COCTaBe KPEMHUCTON
DJIEKTPOTEXHUYECKOU CTaJIH.

17.26 Tlouemy B KpEMHUCTOU SIEKTPOTEXHUUECKON CTAIH COJEPKaHUE KPEMHHUS
IOJDKHO OBITH He Ooitee 4,8%?

17.27 OnummuTte npeuMyIIecTBa TEKCTYPUPOBAHHOM IIEKTPOTEXHUUECKOU CTaTN
P MPOU3BOICTBE TPAHCHOPMATOPOB.

17.28 HazoBute 00aCTH TPUMEHEHUS TIEPMAILIIOEB.

17.29 KakoBO CTpO€HHE MarHUTOAUIIIEKTPUKA?



17.30 Yto ucnonb3yroT B KAY€CTBE CBA3YIOIIETO B MATHUTOAUIIICKTPHUKE?
17.31 Yto sBisieTCA HAMOJHUTENIEM Y MarHUTOIUAJIEKTPUKa?

17.32 HazoBute npeumyiecTBa MarHuTOAUAICKTPUKOB Tiepe peppuTamu.
17.33 HazoBure 061acTu npuMeHeHus heppUTOB.

17.34 Yto BXOIUT B cOCTaB (peppUTOB?

17.35 Ha xakue rpymnbl AeNATCS MarHUTOTBEP/Able MaTEPHAIIbI TI0 COCTaBY U
Croco0y noxy4yeHus?

Pazoen (mema) 18: Ilonynpoeoonukoevie mamepuanst (I11IM)
18.1 KakoBa mmprHa 3anpenieHHON 30HbI y MOTYTPOBOTHHUKOB?
18.2 Kakne XuMHUYeCKUE JIEMEHTBI OTHOCSATCS K MPOCTBIM ITOTYITPOBOTHUKAM ?
18.3 Uem oTimuar0TCsi COOCTBEHHBIE TIOTYIIPOBOJHUKHA OT IPUMECHBIX ?
18.4 Kakne XMMHUYECKHE JIEMEHTHI UCTIOJB3YIOTCS TIPH ITPOU3BOCTBE
TEPMUCTOPOB?
18.5 Yem oT/IMYAIOTCSI TEPMUCTOPHI OT MMO3UCTOPOB?
18.6 OnumuTe 061acTH MPUMEHEHUS TEPMUCTOPOB.
18.7 OnumuTe 0071aCTH MPUMEHEHHSI TTO3UCTOPOB.
18.8 Yto Takoe ¢hoTONpOBOAUMOCTH?
18.9 KakoBsl TpeOOBaHUS K CTEIIEHU OYUCTKU UCXOHOTO MOJTYTPOBOIHUKOBOTO
MaTepHalia Mmpu Mpou3BoJIcTBE (POTOPE3UCTOPOB?
18.10 OnummTe mporecc 30HHOU MIaBKH IMOTYTPOBOTHIKOBOTO MaTepHala.

HIxana oyenueanusa: 2 6anibHas.

Kpumepuu ouenueanua (nuscecnedyroujue Kpumepuu oOueHKU AGAAIOMCA
NPUMEPHBIMU U MOZYM KOPPEKMUPOEAMbCA):

2 banna BHICTABIAETCSA 00YJArOMIEMYCs, €CJIM OH MPUHUMAET aKTUBHOE y4acThe B
Oecene 1O OOJBIIMHCTBY OOCYXIAa€MBIX BOIPOCOB (B TOM 4YHCJIE CaMbIX
CIIOKHBIX); JEMOHCTPUPYET C(POPMHPOBAHHYIO CIIOCOOHOCTh K JIHAJIOTHYCCKOMY
MBIIUICHAIO, TIPOSBISICT YBAKEHWE W HWHTEPEC K HWHBIM MHCHHSIM; BJaJeeT
rIyOOKUMU (B TOM 4YHCJE JIONMOJHUTEIHHBIMH) 3HAHUSMHU 10 CYIIECTBY
00CyX/1aeMbIX BOIIPOCOB, OPATOPCKUMH CIIOCOOHOCTSIMU M TIpaBUJIAMU BEICHMS
MOJIEMUKH; CTPOUT JIOTUYHBIC, apTyMEHTHUPOBAaHHBIC, TOYHBIC W JIAKOHUIHBIC
BBICKA3bIBaHUS, COMIPOBOKIAEMbIE IPKUMH MIPUMEPAMHU; JIETKO U 3aMHTEPECOBAHHO
OTKJIMKAETCS Ha HEOXKHUIAHHBIE PaKypChl OeceNbl; He HYKIAETCsl B YTOUHSIONIUX H
(MJIK) AOTIOJTHUTEIIBHBIX BOMPOCaX MPeno/iaBaTelis.

1 é6ann BbicTaBIsieTCA OO0yYalolIeMycs, €CJIM OH NPUHUMAET Yy4yacTue B
obocyxneann He MeHee 50% TUCKYCCHOHHBIX BOMPOCOB; TPOSBIISECT YBaXKCHHUE U
WHTEpeC K WHBIM MHEHUSM, JAO0Ka3aTeIbHO U KOPPEKTHO 3alHIIAeT CBOC MHEHUE;
BJIAZICCT XOPOIIMMHU 3HAHUSIMH BOIIPOCOB, B OOCYKIEHHWU KOTOPBHIX MPUHUMACT
y4acTHE; YMEET HE CTOJIBKO BECTH MOJEMHUKY, CKOJIBKO YYaCTBOBATh B HEH; CTPOUT
JIOTUYHEIE, apryMEHTHPOBAHHBIC BBICKA3bIBaHUS, COTIPOBOXK/TaCMbIC
MOJIXOAIIIAMH TIPUMEPAMU; HE BCETIa OTKIMKASTCS Ha HEOXHJIAHHBIC PaKypChl
Oecenpl; HE HYXXIAETCSd B YTOUHSAIOMMX W (WJIM) JOMOJHUTEIBHBIX BOMPOCAX
MIPETo/IaBaTelIs.



0 6annoe BbICTaBISIETCS OOyYalOIIEMyCs, €CIM OH HE BIAJIEET COAEpKAHUEM
00CY)KIaeMbIX BOTIPOCOB HJIM JOMYCKaeT IpyOble OMMOKU; MaCCUBEH B OOMEHe
MHEHUSIMU WM BOOOINE HE YYaCTBYET B MCKYCCHU; 3aTPYAHICTCS B MMOCTPOCHUU
MOHOJIOTHYECKOTO BBICKa3bIBaHUs U (W) JOMMYCKAET OMTUOOYHBIC BHICKA3BIBAHUS;
MIOCTOSTHHO HYXXJAeTCS B YTOUHSIOMUX W (MJU) JOMOJHHUTENBHBIX BOMPOCAX
IperoaBaTels.

1.2 BOIIPOCHKI JlUTA KOHTPOJIBHOI' O OIIPOCA
2 cemecmp
Pazoen (mema) 1: Beedenue. Amomuo-Kpucmaniuueckoe cmpoeHue
Memanioe
1. JlaiiTe onpeneneHue AUCIOKALUN.
2. JlaiiTe ompeneneHue dEMEHTAPHOW KPUCTAUTMUECKON sSUeiKe (permeTke)
MeTalia.
3. Uro Ha3biBaeTcs (pazoit?
4. Yto Ha3bIBAETCS CUCTEMOW B METAJUIOBEACHUN ]
5. Ilo kakomy mnpu3HaKy JeISIT ACPEKThl KPUCTAJUIMUECKOTO CTPOCHUS
METAJIIIOB?
6. HazoBuTe npu3HaKu METaUIMUYECKOrO0 COCTOSTHUS BEIECTBA.
7. Uto cobo¥ MmpeACTaBiIsIOT MOBEPXHOCTHBIE N€(PEKThI KPUCTATIUYECKOTO
CTpOCHMSA?

Pazoen (mema) 2: Kpucmanauzauyus memannoe

1. C kaxoil 1eNbl0 NPUMEHSIOT Ha MPAKTUKE MOAU(PULIMPOBAHUE?

2. KakoBa cTeneHp NepeoxaaxIeHus Il TEXHUYECKH YUCThIX METAIUIOB?

3. Or kakux (HaKTOPOB 3aBHCHUT BEIMYWHA 3€pHA IMOCIE KPUCTAILIU3AIUN
METaJIOB?

4. Yto Takoe OJIM>KHUN TTOPSITOK?

5. B uyeM oTiauuue KpUCTAJUIM3AllMM METAUIOB OT KPUCTAJIM3AlUU
METAJUTMYECKUX CIIJIABOB?

6. OnuIIKMTE CTPOCHUE METATUIMYECKOTO CIUTKA.

7. YTO Takoe CTENEHb MEPEOXITAKIACHUS TPU KPUCTAIITU3AUU ?

8. Ilo kxakomy MexaHu3My paboTar0T MOJIU(PUKATOPHI BTOPOTO pojia?

Pa3zoen (mema)3: /lechopmayusn u paspyuwienue memanios u cniagos
1. Kakue MeToabl MPUMEHSIOT JIsi U3MEPEHHUs TBEPIAOCTH METAaJUIOB U

CIJIaBOB?

2. Uem BbI3bIBaETCS AePopMalns METAIIIIOB?

3. B uem oTiinume ynpyro# aedopmanuu OT TIACTHIECKOM?

4. YTo Ha3bIBAIOT KOHIIECHTPATOPOM HaIPSKEHHI?

5. YUto Takoe pa3pyllieHre METAIIOB U CIIABOB?

6. [lalite onpeaeneHne Nopory XjaagHOJIOMKOCTH.

7. KakoB MEXaHU3M 3apOKICHHS TPEIINH NPHU XPYIKOM Pa3pyLICHUH?

8. OnuiirMTe MEXaHU3M 3apOKICHUS TPEIINH NPH BI3KOM pa3pylICHUN?



9. TNouemy XxpymKoe pa3pyiieHrne Ha3bIBAIOT «KAaTaCTPOHUIECKIM»)?

10. Kak mo BHemHeMy BHY H3JIOMa OTJIMYUTH BUJ pa3pylIeHUs (Xpynkoe
WU BSA3KOE)?

11. OnummTe sSIBIEHUE HAKJIENA METAJJIOB U CILJIABOB.

12. Kak Ha3biBaeTcsi 00paboTKa, MpeHa3HauYeHHAas JUIsl CHATHS Hakjemna?

13. Yto Takoe pexpucTayin3anus?

14. OObsICHUTE MEXaHU3M PEKPUCTAIITU3AIIIH.

Pazoen (mema) 4. 2Kenezo u eco cnnaewt
1. HazoBute ¢a3pl U CTPYKTYPHBIE COCTABISIONINAEC YKEIE30YTICPOIUCTHIX
CILJIABOB.
2. Yto Takoe aycTeHUT?
3. Yro HazbiBaercsa pepputom?
4. Yto Takoe nepaut?
5. HazoBure 0651acTh JOIBTEKTOMIHBIX CTAJICH.
6. HazoBurte 0651acTh 3a9BTEKTUYECKUX UYTYHOB.
7. Kakast cTpyKTypHasi COCTaBJIsfoIIas YyTyHa 00€CIIeUnBaET XOPOIIUE €ro
JUTEHHBIE CBOMCTBA (KUIKOTEKYUECTh)?
8. Urto Takoe neae0yput?
9. OnuimTe CTpOeHNE MEXaHUYECKUX CMecel (TepauTa u Jieeoypura).
10. ITouemy eppuT pacTBOpsIET ropa30 MEHBIIIE YIIIEpOa B CPABHEHUU C
ayCTEHUTOM?
11. Cxonpko yriepoaa COIEepKUT Jaeaeoypur?

Pazoen (mema) 5. Cmanu u uyzynwi
1. B xakom BHJI€ HAXOAUTCS YIJIEPOA B CEPOM UyT'yHE?
2. IloueMy 4yryH MOJTY4YUIT HA3BAHUE «CEPHIN»?
3. 3aueM B COCTaB CEPOro YyryHa BBOJAT KPEMHUIA?
4. TToueMy 4yryH TOJIY4HJI Ha3BaHUE «OETbIi»)?
5. B xakoM BuJie HAaXOUTCS yriaepo] B 6erom uyryHe?
6. Kak nomyunts UIIIT™?
7. Onuiute 00J1acTh IPUMEHEHUS BBICOKOIIPOYHOIO YYT'YHA.
8. IloueMy OTHOCHUTENIBHOE YJUIMHEHHWE IPU PACTSIKEHHWH CEPOro 4yryHa
PaBHO HYJIO?
9. Kakas ¢aza B cepoM UyryHe JAelacT €ro MajlO4yBCTBUTEIbHBIM K
KOHLIEHTpaTOpaM HarpsiKeHU I ?
10. Kakas cTpykTypa METaJUIMYECKOM OCHOBBI CEpPOTO  YyryHa
oOecreynBaeT HauOOJIBIIYIO TPOYHOCTh U H3HOCOCTOMKOCTh?
1. Kakass cTpykTypa METa/UIMYECKOM OCHOBBI CEpPOro 4YyryHa
o0ecreunBaeT HAaMMEHBIIIYIO0 TPOYHOCTh U U3HOCOCTOMKOCTH?
12. Kakue npenMyniecTBa UMEET BBICOKOIPOYHBIM YYyTyH B CPABHEHUU C
JIUTOU YIJIEPOUCTOM CTAIIBIO?
13. OnummTe npouecc noJy4eHusi KOBKOro 4YyryHa.
14. Kakyto ¢popmy numeet rpadpuT KOBKOTO 4yTryHa?
15. OnummTe 06JaCTH MPUMEHEHHS] KOBKOTO YyTyHa.



16. B yem oTnnMyme 1EMEHTHUTA TEPBUYHOTO OT IIEMEHTHTA BTOPUYHOTO U
LHEMEHTUTA TPETUYHOTO?

17. KakoBa 0coO€HHOCTh 00pa30BaHUs [IEMEHTUTA EPBUYHOTO?

18. Kak o6pa3yeTcst IeMEHTUT BTOPUYHBIN?

19. YUto Takoe LEMEHTUT M KaKOBBl €ro OCHOBHBIE MEXAHUYECKHE
CBONCTBA?

20. HazoBure BpenHble IPUMECH YIIIEPOIUCTON CTAIIN?

21. KaxkoBa 11e11b JIETUPOBAHUS CTAJIH?

22.  Onuumure  CTPYKTypy  OOO3HA4Y€HHsI  JIETUPOBAaHHOM  CTallH,
MPUMEHSAEMYIO B CTaH1apTax.

Pazoen (mema) 6. Teopusa mepmuueckoir oopabomka cmanu. Texnonozusn

mepmuuecKkou oopadomku cmanu
l. OnumuTe NpakTUYECKYH IIEHHOCTh OUArpaMMBbl COCTOSIHUS JKEJEe30 -
LEMEHTHUT.
2. Kakoii TMHUU AUarpaMMbl COCTOSIHUS KEIE€30-LIEMEHTUT COOTBETCTBYIOT
KPUTHUYECKUE TOUKH A1?
3. Kakoli nMHUM AMarpamMMbl COCTOSIHUS JKEJI€30-IIEMEHTUT COOTBETCTBYIOT
KPUTHUYECKUE TOUKH Ajz?

KakoBo HazHaueHue TepMuueckon 00paboTku cTanu?

JlaiiTe onpeaeneHne 3akajake yriaepoaucTOn CTalu.

Kakoi1 oT>kur Ha3bIBaIOT MOJHBIM?

Korna nmpuMeHsieTcst mOBEepXHOCTHAs 3aKaika?

Kakas cTpykTypa cTanu rnocie nojHou 3aKaaku?

9. Onumwure MapTEHCUTHOE MTPEBPAILEHNAE YIJIEPOAUCTOM CTaJIH.

10. Kakoe Ha3HaueHUE UMEET OTITYCK?

11. Kakyro KpUCTaUIMYECKYIO PEHIETKY UMEET MAPTEHCUT 3aKaJIKU?

12. Jalite onpeaeneHue MapTEHCUTY 3aKaJIKH.

XN B

Pazoen (mema)l: Xumuko-mepmuueckas oopadomka cmanu
1. Kakoe Ha3HauyeHHE UMEET a30TUPOBaHUE?
2. B kako#i cpene npoBOAST a30TUPOBaHUE?
3. Ilpu kakoii TemnepaType NpoBOAAT a30TUPOBAHUE?
4. Kakoe Ha3HaY€HUE UMEET LIEMEHTAIs?
5. Kakue ctanu ucroiap3yroT JIJis [IEMEHTalun?
6. Ilpu xakoi TemmnepaType IpOBOJAT MPOLECC HEMEHTALMK?
7. HazoBure BubI KapOIOPU3ATOPOB.
8. Kakas o6paboTka cieayer 3a 1ieMeHTaruei?
9. IloueMy pmeranu, moaBEpracMble LIEMEHTAUU U JAJTbHEUIIEH 3aKaJIKe
BBITIOJIHAIOT C IPUITYCKOM 10 TEOMETPUUECKUM pazMepam?

Pazoen (mema)8. Koncmpykyuonnole cmanu u cniagl
1. Kak xmaccupuuupyroT yriiepoJucTylo CTalb 10 Ha3HAYCHUIO?
2. Kak knaccupunupyror yriaepoaucTyro CTalb M0 CTENEHN PACKUCICHUS?



3. Kaxk xnaccupuuupyor yriepoAaucTyl0 CTalb IO COJEP’KaHUIO
yriepoaa?

4. Onummre 00acTh NPUMEHEHUS MHCTPYMEHTAIbHBIX JIETMPOBAHHBIX
cTajiei.

5. Onwummure 001acTh IPUMEHEHHS KUITSILEH CTAIIN.

6. OnuuuTe 001aCTh IPUMEHEHUS CIOKOMHOM CTasHu.

7. CKOJBKO yriepoJa COAEP UT BbICOKOYIJIEPOIUCTAs CTaJIb?

8. Onwummre 001aCTh MPUMEHEHHUS CTaIM OOBIKHOBEHHOI'O Ka4y€eCTBa.

9. Onwumute 061aCTh IPUMEHEHHUS KAYECTBEHHOW CTallu.

10. Kak o0o3HavaeTcs KaueCTBEHHAs CTAJb?

Pazoen (mema) 9. Ileemmnvie memannwl u cniaswl
1. Onwumwute 00IaCTh MPUMEHEHUS MEIH.
2. Yro Takoe naTyHb?
3. YUem nerupyror jaTyHb, 4TOOBI TMOBBICUTH MEXaHWYECKHE CBOMCTBA M
KOPPO3UOHHYIO CTOMKOCTH?
4. Kakwe JJaTyHU Ha3bIBAIOT CHEHAAIBHBIMU?
5. Yto Takoe OpoHza?
6. IloyemMy Ha mpakTHKE MPUMEHSIOT OPOH3BI C COJEpKaHHEM OJIOBa HE
oonee 12%?

7. Uto mpecneayroT Npyu BBEJAECHUU B COCTAaB OPOH3bI CBUHIIA B KOJUYECTBE
3-5%7?

Pazoen (mema)10: Hememannuueckue mamepuanl
1. JlaitiTe onpeneneHue miacTMaccam.
2. Yto aBasercs 00s3aTeIbHBIM KOMIIOHEHTOM ILIaCTMAacC?
3. Kakas ponp HarnoJgHUTENs MIaCTMACCHI?
4. Kakue BellecTBa UCIOIB3YIOT B KAYE€CTBE CBA3YIOIIETO?
5. Kakwue BeniecTBa UCMOJIb3YIOT B KAUECTBE HAMOJIHUTENSA?
6. Ot Kakux (PaKTOPOB 3aBUCAT CBONCTBA IIacTMacc?
7. Kak gensitcs miacTMacchl 1o XapakTepy CBA3YIOMIETO?
8. UTo Takoe TepMOILIacThI?
9. Uto Takoe peakToIacThl?

3 cemecmp
Pazoen (mema)ll: Ilonapuzayua ournekmpukoe

. UTo Takoe noJisipu3anus IudJaeKTpuKa’?

. OnummuTe MEXaHu3M MOHHOU MOJIIpU3ALIUH.

Korna Bo3mMokHa AHUMOJIbHAS TOJISIpU3ALIUS?

[ToueMy aunosibHas MOJSIPU3ALIMS CBSI3aHA C MMOTEPSMH SHEPTUU?
HazoBute 1Ba OCHOBHBIX BH/Ia MOJISPU3AIUH.

Kaxkas momnsipuzarust HaOII0AaeTCs Y BCEX BUIOB AUAIIEKTPUKOB?
Onuiure MEXaHU3M CIIOHTaHHOM (CaMONIPOU3BOJIBLHOMN ) OJISIPU3 ALY,

NogakowdE



8. KakoBo BiMsHHME TeMIEpaTypbl Ha JUMOIBHYIO MOJISIPU3ALNIO?

9. TloueMy CErHeTOANEKTPUKU 00J1aaI0T BEICOKOM TUAIEKTPUIECKOM
MPOHUIIAEMOCTHIO?

10. HazoBuTe OCHOBHBIE IPEUMYIIECTBA CETHETOKEPAMUKH TIPH
MIPOU3BOJICTBE KOHJIEHCATOPOB.

Pazoen (mema) 12: Inekmponposoonocms OuINeKmMpUKos

1. V3 kakux COCTaBJISIOMINX COCTOUT TOK YTEUKU?

2. HazoBuTe xapakTepHble 0COOCHHOCTH JEKTPOIIPOBOIHOCTH
JUBJIEKTPUKOB.

3. Uem BBI3BaH TOK CMEIICHUS Y AUAJICKTPUKA?

4. Yem 00ycCIIOBJIEH TOK CKBO3HOM MTPOBOJUMOCTH?

6. Kak Ha3bIBaeTCs COCTaBIISIONIAs TOKA, KOTOPAsi HE U3MEHSETCS CO
BPEMEHEM ITPUIIOKEHUS ITIOCTOSIHHOT'O HAIIPSKEHUS?

7. Kak uzmensiercs Tok abCopOIUH MPU MOCTOSIHHOM HalpsKeHUH?

8. Ilo kakoMy TOKY OIpeAesAoT yAEIbHYI0 00bEMHYIO U YICIBbHYIO
IIOBEPXHOCTHYIO 3JIEKTPOIIPOBOIHOCTh IUAJIEKTPUKA?

9. Kakue npuemMbl NpUMEHSIOT 1JI MOBBILICHUS YAEIBbHOTO
IIOBEPXHOCTHOTO CONPOTUBJIEHUS 3JIEKTPOU3OJISILIUOHHBIX KOHCTPYKLIHNA?

Pazoen (mema) 13: Juinexkmpuueckue nomepu (Il) u npoooi
OUIIEKMPUKOB

1. Yto Takoe TUAIEKTPUUECKUE MTOTEPU AUIICKTPUKOB?

2. YeM xapakTepHu3yIOT JUIICKTPUUECKHUE TIOTSPH?

3. Kak omeHHMBaroT KaueCcTBO AIEKTPOU3OJISIIMOHHOTO MaTeprasa Ipu
paboTe B MOCTOSITHHOM SJICKTPUYECKOM T10J1e?

4. Kax o1ieHMBaOT Ka4e€CTBO AJIEKTPOU3OISIIMOHHOTO MaTepHalia mpu
paboTe B MepeMEHHOM JJIEKTPUUECKOM ToJie?

5. UTo mpou3ouIeT ¢ U3ACIUEM C «IIPOOUTON» U30JISAIIUEH TPH
JajgbHEHIIeH 1Mo1aue HanpsHKeHus?

6. Kakue «mmpoOuThie» MUIIECKTPUKH MTOCIE CHITHS HANPSKCHUS
BOCCTaHABIMBAIOT CBOU MEPBOHAYAIbHBIE CBOMCTBA?

7. Kakoil mpo0o¥i Ha3bIBAIOT MOJHBIM?

Pazoen (mema) 14 . Ceoiicmea ournekmpuxoe

1. Yto Takoe rurpoCKONUYHOCTb AUAJIEKTPUKA?

2. Uto Takoe BIaronpoHUIIAeMOCTh TUAJICKTpUKA?

3. KakoBa oTHOcHTeNIbHAs BIAXKHOCTh BO3ayXa (IIPU CTaHIAPTHBIX
YCIIOBUSIX YBIQKHEHHS) MPU PA3TUIHBIX UCTIBITAHUSX JIEKTPOTEXHUIECKUX
MaTepuanoB?

4. OnummuTe BIUMSHUE MOBBIIIEHHON BIaXXHOCTH BO3/1yXa Ha
MTOBEPXHOCTHOE COMPOTHUBIICHUE TUAJICKTPHUKOB.

5. Ilouemy Bnara nomnajgaer BHyTpb MaTepUasoB?

6. Y Kakux MaTepuayioB BJIArOTIPOHUIIAEMOCTh MPAKTUYECKU PaBHA HYIIO?



/. IloyeMy IpONUTHIBAIOIINE BEIIECTBA MOJTHOCTHIO HE 3AIUILIAIOT
MOPUCTHIE IUDIEKTPUKH OT TPOHUKHOBEHUS Baru?

8. Kaxona 1ienb BBeJieHUsT (QYHTUIIMIOB B COCTAB OPraHUYECKON U330 Un?

9. Kakue ¢akTopsl BIUSIOT HA CKOPOCTh CTApPEHUS U30JIALIUN?

10. Ilepeumncnure Kiacchl HArPEBOCTOMKOCTH 3JIEKTPOU3OISIIUOHHBIX
MarepuaiioB B cootserctBuu ¢ ['OCT.

11. Kakue matepuasbl OTHOCST K KJIacCy HarpeBocTorkoctu B?

12. Kakue matepuaibl OTHOCAT K Kjaccy HarpeBoctoiikoctu C?

Pazoen (mema)l5 : Knaccuguxkayus ousznekmpuueckux mamepuanos

(/IM). /Kuokue ousnekmpuku

1. Jlyist kakuXx 1esei HCIoJIb3yIOT AIEKTPOTeXHUYecKrue Marepuaisl (3 TM)?

2. JIns Kakux 1eneit HCToMb3yI0T KOHCTPYKIIMOHHBIE MaTepUabl?

3. Ilepeuncnure 4eThlpe OCHOBHBIX KJIacca ANEKTPOTEXHUYECKUX
MaTepuaoB.

4. Ilepeuucnure Tpu kjaacca OTM 1o cBoeMy NOBEJEHUIO B 3JIEKTPUIECKOM
oJIe.
KakoBa xapaktepHasi 0COOEHHOCTb MOJIYIIPOBOIHUKOBBIX MaT€pUaAIOB?
YTo 1osI0KEeHO B OCHOBY paboThl (HOTOPE3UCTOPOB?
YTo N0JI0KEHO B OCHOBY pabOThI TEH30aTUNKOB?
Ha kakue yeTbIpe nojkiacca JeisITcs IPOBOJHUKOBBIE MaTepUabl?
. B uem oTnmume cBEpXIPOBOJIHUKOB OT KPUOIPOBOAHUKOB?

10 KakoBa cTpykTypa npoBOAHUKOBBIX MaT€PUATIOB BHICOKOTO
CONIPOTUBIICHUSA?

11. HazoBute 001acTh NPUMEHEHHMS CIJIABOB BBICOKOT'O COMPOTUBIICHUS.

12. HazoBuTe cOCTaB ¥ CTPOCHHE KOHTAKTHBIX MaTepHAJIOB.

13. HazoBute npeumyIiecTBa pa3pbIBHBIX KOHTAKTOB, M3TOTOBJICHHBIX U3
KOMIO3UIIUOHHBIX MaTE€pPUaJIOB.

©o~No U

Pa3zoen (mema) 16 . Cmonsvt. Kepamuueckue ouznekmpuxu

1. Kak J1ensiT CMOJIBbI O TTOJTYYeHHIO (TIPOUCXOKIEHUTO)?

2. Kakum o0pa3zomM MOKHO 3aMEIJTUTh TIPOIIECC TEMIOBOTO CTapEHUs
MOJIUAITUIIEHA?

3. C Kako# 1eNbI0 B COCTaB MOJIMATUIICHA BBOIST CAXKY?

4. C KakoH IEJbI0 MOJIMATHIICH TTOIBEPral0T HOHU3UPYIOIIEMY H3TYISCHUIO?

5. HazoBure 061acTi NpyUMEHEHHs] OPraHUYECKOTo CTEKJIA.

6. HazoBute o6mactu npumeHenus ¢proporuiacta-4.

7. Korma smokcuHas CMoJjia CTAHOBUTCS TEPMOPEAKTUBHBIM MaTepHAIOM?

8. B uem otiMuue naka oT KoMmnayHjaa?

9. HazoBuTe OCHOBHBIC MPEUMYIIIECTBA KEPAMUIECKUX MATEPUATIOB.

10. Yro Takoe ria3yph U KakoBa I1€JIb HAHECEHUS TJ1a3ypy Ha TOBEPXHOCTh
dapdopa?

11. HazoBute 001aCTh MPUMEHEHHS KEPAMUYECKUX TUITIEKTPUICCKUX
MaTepHaoB.



Pazoen (mema) 17: Ilpoeoonukosvie mamepuanv.. Maznummnoie
mamepuanl

1. Kakue npeumyiecTBa Meau 00€CIICUMIH €€ IMPOKOE MPUMEHEHNE B
KadyecTBE MMPOBOJHUKOBOIO MaTepuaia?

2. B xakux ciydasx BMECTO MEIH IMPUMEHSIOT €€ CIIJIaBbl?

3. Ilouemy HexenaTeaeH KOHTAKT MEIU U aJTFOMUHUS?

4. Kak ycTpoeH cTajcaTtOMUHUEBBIN TPOBOA?

5. C Kakoi 11e/1bI0 B COCTaB KOHTAKTHOI'O MaTepuaia BBOAST OKCHU/L
KagMus?

6. Kak momydyaroT KOMIO3UITMOHHBIC KOHTAKTHBIC MaTEPHAITBI?

7. Tlouemy MarHMTOIIPOBOBI U3 MAarHUTOMSITKUX MAaTepUAJIOB,
paboTaOIMNUX B IEPEMEHHBIX TMOJISIX U3TOTOBIISIOT U3 TOHKUX TUIACTHH C
U30JISITUOHHBIM ITOKPHITHEM?

8. HazoBure o6iactu nmpuMeHeHUs: HeppUTOB.

Pa3zoen (mema) 18: Ilonynpoeoonuxoevie mamepuanst (I11IM)

1. Kakue xumMuuyeckue 371eMEHTbl OTHOCATCS K IPOCTHIM
IIOJIyIIPOBOJIHUKaM?

2. Uem oTimMuaroTcs COOCTBEHHBIE MOJIYIPOBOJIHUKH OT IPUMECHBIX?

3. Kakue xuMuuecKkue 3J1eMEHThI UCIIONb3YIOTCS IIPU POU3BOICTBE
TEPMHUCTOPOB?

4. Yro Takoe (poTONnpOBOAUMOCTD?

5. KaxoBbl TpeOOBaHMS K CTENIEHU OYUCTKU UCXOTHOTO
MOJIyIPOBOJHUKOBOI'O MaTepuaa npy Mporu3BOACTBE POTOPE3UCTOPOB?

6. OnummTe MpoIecc 30HHOM IJIaBKHU TOIYIPOBOAHUKOBOTO MaTepHaIa.

IlIkana oyenueanusn: 2-6anipHas.

Kpumepuu oyenueanus:

2 fasia  BBICTABISIETCS OOydYaroMIeMycsi, €ClId OH TMPUHUMAET aKTUBHOE
ydactue B 0ecesie 1o OOJIBITUHCTBY 00CYX IAaEMbIX BOMPOCOB (B TOM YHCJIE CaMbIX
CIIOKHBIX); JEMOHCTPUPYET C(HOPMHUPOBAHHYIO CIIOCOOHOCTh K JIHAIOTHYCCKOMY
MBIIICHUIO, TIPOSBISAECT YBAXKEHHE W HHTEPEC K HWHBIM MHEHMSIM; BIIaJIeeT
ryOOKUMU (B TOM 4YHCJE JIONMOJHUTEIBHBIMH) 3HAHUSMHU 10 CYIIECTBY
00CyXTaeMBIX BOIIPOCOB, OPATOPCKUMHU CIIOCOOHOCTSMH W TIPaBUJIaMH BEICHUS
MOJICMHKH; CTPOUT JIOTHYHBIC, apryMEHTHPOBAHHBIC, TOYHBIE W JIAKOHUYHBIC
BBICKA3bIBaHUS, COTIPOBOXK/IACMBIC IPKHUMH MIPUMEPAMH; JICTKO U 3aMHTEPECOBAHHO
OTKJIMKAETCSI Ha HEOXKUAHHBIC PAKypChl Oecebl; HE HYKIAeTCS B YTOUHSIOIINX H
(MJIK) AOTIOJTHUTEIIBHBIX BOMPOCaXx MPeno/iaBaTelis.

1 6ann BbICcTaBIsieTCS OOYyYalOLIEMYCsl, €CIM OH INMPUHHUMAET y4acTHe B
obocyxnennn He MeHee 50% TUCKYCCHOHHBIX BOIPOCOB; MPOSIBISET YBAXKEHUE U
WHTEPEC K UHBIM MHEHUSIM, JOKA3aTebHO M KOPPEKTHO 3aIUIIAET CBOC MHEHUE;
BJIAZICET XOPOIIMMHU 3HAHUSIMH BOIIPOCOB, B OOCYXKJIEHHUU KOTOPBIX MPUHUMAET
y4acTHE; YMEET HEe CTOJIBKO BECTH MOJIEMHUKY, CKOJIBKO Y4aCTBOBATh B HEH; CTPOUT
JIOTUYHBIE, apryMEHTUPOBAHHbBIC BBICKA3bIBaHUS, COTIPOBOXKIAEMBbIE
MOAXOSIINIUMHA TIPUMEPAMU; HE BCET/a OTKIMKACTCS Ha HEOXKUJIAHHBIE PAKypPChI



Oecellbl; HE HYXKIAETCS B YTOUHSIOMMX U (WIKM) JOMOJHHUTENBHBIX BOIMPOCAX
Mperno/iaBaTe’is.

0 0ani0oB  BbICTaBIsieTCs  OoOydaromieMycsi, €clii OH He  BJajeer
collepKaHUEM O00CYX IaeMbIX BOIPOCOB WJIM JIONMYCKAeT TpyOble ONIMOKY;
MACCMBEH B OOMEHE MHEHMSIMH WJIM BOOOIE HE Y4YacTBYeT B JUCKYCCHUWU;
3aTPyAHSIETCS B IOCTPOCHUHU MOHOJIOTMYECKOTO BBICKA3bIBAaHUS U (MJIH) JIOITyCKAET
OIIMOOYHBIC BBICKA3BIBAHUS; TMOCTOSIHHO HYXKJAeTCd B YTOUHSAIOMIMX W (WJIK)
JIOTIOJIHUTENIHbHBIX BOMPOCAX MPErnoiaBaTesl.

2 OIIEHOYHBIE CPEJICTBA JJISI IPOMEXYTOYHON
ATTECTAIIUA OBYYAIOIIIUXCA

2.1 BAHK BOIIPOCOB H 3A/IAHHH B TECTOBOH ®OPME
2.1.1.bank 6onpocos 6 3akpvlmoti popme
2 ceMecTp
1. Yto He ABisIeTCS MPU3HAKOM METAJUIMYECKOT0 COCTOSIHUS BeliecTBa’?
a) OTpUIATEIBHBIM TeMIepaTypHbli KOA(OUIMEHT 3IEKTPUYECKOTO
COTPOTHUBJICHUS
0) TMOJOXUTEIbHBIM TeMIEpaTypHbI KOIDPUIIMEHT BIEKTPUUECKOTO
COTIPOTUBIICHUS
B) CLIOCOOHOCTH K IUIACTUYECKOU AedOopMaLiH
') TEPMODJIEKTPOHHAS IMUCCUS

2. Kakoe yTBepKaeHHE AJI MOBEPXHOCTHBIX AEPEKTOB KPUCTALTUIECKOTO
CTPOEHMS METaJljla BEPHO?
a) MaJibl TOJIKO B OJTHOM H3MEPCHUU
0) MaJibl BO BCEX TPEX U3MEPCHHUSAX
B) UMCIOT MaJIbIe Pa3MEpPhl B IBYX M3MEPEHUSIX U OOJBIIYIO MPOTSHKCHHOCTD B
TPETHEM U3MEPEHUHN

3. BemecTBo, B y37ax KPUCTALUTUUECKOW PEIIECTKH KOTOPOTO HAXOIATCS U
TIOJIOKUTEITFHO 3apsHKCHHBIC M OTPULIATEIIBHO 3apsHKEHHBIC HOHBI UMEET. ..

a) HOHHOE CTPOCHUE

0) aTOMHOE CTpOCHHE

B) MOJICKYJIIPHOE CTPOCHUE

I') METAJUTUYECKYIO CTPYKTYPY

4. Kak Ha3bpIBaeTCs CBOMCTBO MaTepHalla BOCCTAHABIMBATH CBOIO IMPEIKHIOIO
dbopmy 1ocse mpeKpaIieHus AeHCTBHIS BHEITHUX CHI?

a) 3JaCTUYHOCTh

0) MIaCTHYHOCTH

B) IPOYHOCTh



5. Marepuansl, HMEIONIUE  OMHAKOBbIE  (DPHU3MKO-XMMHUYECKHE U
MEXaHHYECKHUE CBOMCTBA BO BCEX TPEX M3MEPEHUSIX HA3BIBAIOTCA. ..

a) U30TPOIHBIMU

0) aHH30TPOIHBIMHU

B) KOHCTPYKIIMOHHBIMU

6. YkaxxuTe TUI XMMHUYECKOH CBA3HM, KOTOPBIN 00€CIeYMBAET MAaKCUMAJIbHYIO
KOHLIEHTPALMIO HOCHUTENIEH 3apsaaa 0e3 NPHIOKEHHUS BHEIIHUX SHEPreTUYECKHUX
BO3/I€MCTBHAN

a) MeTaJuIHIecKas

0) noHHas

B) KOBaJICHTHAs

7. K kakomy Buay AeheKTOB CTPOCHHSI OTHOCUTCS KpaeBasi TUCIOKaus?
a) K JINTHEWHBIM JieeKTam

0) K TOYeUHbIM JedeKTam

B) K IOBEPXHOCTHBIM Jie(peKTam

8. Kak Ha3piBaeTCsi pacCTOSIHHME MEXAY LIEHTpaMu OJNMXKaWUIIMX aTOMOB B
AIIEMEHTAPHON KPUCTAINIMYECKON stueiike?

a) TIePHOJ PEIICTKH

0) KOOPJMHAIIMOHHOE YHCIIO

B) aTOMHBIN paanyc

9. Kak Ha3bIBaeTCs MPOIIECC BBEACHUS B )KUIKUAN METAJT IIPUMECEH, C IETBIO
TIOJTYYCHHSI MEJIKOTO 3epHa MOCIIe KPUCTAIUTU3AIH?

a) MOIU(UITMPOBAHNE

0) padbuHUpOBaHKE

B) HOpMaJu3alus

10. Yro Takoe nanbHUM MOPAI0K?

a) XapakTepeH JIJIsl TBEPAOro KPUCTATUIMYECKOTO TeJa, T aTOMbI COXPAHSIOT
MOCTOSTHCTBO MEKaTOMHBIX PACCTOSIHUM Ha OOJIBIIINX PACCTOSHUSX;

0) xapakTepeH ISl )KUJKOTO METajlia, TJI€ aTOMbl COXPaHSIOT MOCTOSIHCTBO
MEKaTOMHBIX PACCTOSTHUN Ha OOJIBIIINX PACCTOSHUSX;

B) XapakTepeH AJid ra3000pa3HOro COCTOSHMS TeJa, TJE aTOMbl COXPaHSIOT
MTOCTOSTHCTBO MEKAaTOMHBIX PACCTOSIHUM Ha OOJIBIITUX PACCTOSIHUSX.

11. Yrto Takoe OMuKHUN MOPSATOK?

a) XapakTepeH [JIsi XKHUJIKOTO MeTajlla, B KOTOPOM YHOPSIIOYEHHOE
PACIIOJIOKEHUE ATOMOB PAaCIPOCTPAHSIETCS Ha OUEHb MAJIOE PACCTOSTHUE;

0) XapakTepeH I JKHAKOIO MeTallla, B KOTOPOM YHOPSIAOUYEHHOE
PacCIIOJI0KEHUE aTOMOB PACIPOCTPAHSIETCS Ha OOJIBIIIOE PACCTOSHHUE,

B) XapakKTepeH [Jid TBEPJOro MeTaaia, B KOTOPOM yHOPSIIOYEHHOE
PaCIIOJIOKEHUE aTOMOB PaCIPOCTPAHSIETCS Ha OY€Hb MaJIO€ PACCTOSTHUE.



12. VkaxWuTe KOJMYECTBO 3apOJbINicHi (IEHTPOB KPHUCTAJUIM3AIMH) MPH
PaBHOBECHOM TemIiepaType.

a) HeCKOJIbKO COTCH;

0) HOJIB;

B) IECATKH MUJUTHOHOB.

13. Vkaxure CKOpOCTh pOCTa LEHTPOB KPUCTAJUIM3ALMU IIPU PAaBHOBECHOU
TeMIIepaType.

a) OKOJIO 2 MM/C;

0) HOJIb MM/C;

B) 5 MMm/C.

14. Ha xakue CBOMCTBa CHJIBHO BIIMSET pa3Mep 3€pHa MOCJe KPUCTAIIIU3AllUN
MeTtaa’?

a) Ha TEXHOJIOTHYECKHUE;

0) Ha XUMUYECKUE;

B) Ha MEXaHHYECKUE.

15. Kaxoii paxTop He BbI3bIBAET ehopMaliio TBEpAOro Tena?
a) Harpes;

0) (bazoBbIC MpeBpaIICHUS;

B) BHEIIIHUI OCMOTP.

16. Yrto sBIsAETCS MCTOYHUKOM KOHIIEHTPATOPOB HAIPSIKEHWM B TBEPIOM
Tene?

a) CKBO3HOE OTBEPCTHE;

0) monmumophusm;

B) HaKJIEI.

17. Kakoe u3 yTBepKIeHHI BEpHOE?

a) ynpyras aedopmaiysi He BbI3bIBAET 3aMETHBIX OCTAaTOYHBIX M3MEHEHUI B
CTPYKTYpPE U CBOMCTBaxX METAJIA,;

0) ympyras aedopMaiusi BbI3BIBACT 3aMETHBIC OCTATOYHBIC W3MEHEHHS B
CTPYKTYpE U CBOMCTBAxX METAJLIA;

B) ynpyras nedopmanus NIpuBOJAUT K BHE3AMHOMY pa3pyUICHUIO MeTaJlIa.

18. Kak Has3piBaeTCcd 3aKOHOMEpHAas OpHUEHTAlMs  KPUCTAJUIMTOB
OTHOCUTEIBHO BHEIIHUX Je()OPMAIMOHHBIX CHUJ TpU OOJNBIIONW CTENEeHH
nedopmanym?

a) TEKCTYpa;

0) HaKJIer;

B) IIOPOT XJIAHOJIOMKOCTH.

19. VkaxuTe MHTEpBAJ XOJOIHOMN Ae(POpMaIIUU.



a) ke (0,15 —0,20) Ty,
0) (0,4 -0,6) Ty,
B) (0,2-0,4) Ty

20. Kak pacnpoctpansiercss TpelmidHa TpU  TPAHCKPUCTAIUIUTHOM
pa3pyuieHun?

a) 1O TeJy 3epHa;

0) 10 rpaHULIaM 3€pEH;

B) TI0 TpaHuIam ¢as.

21. Kak nHade Ha3bIBACTCS KPUTHUECKAsI TEMIIEpaTypa XpymKOCTH?
a) IOPOT XJIaTHOJIOMKOCTH;

0) KpaCHOJIOMKOCTH;

B) CTEIIEHb MIEPEOXITAKICHUS.

22. YKaxuTe UHTEpBaJl TEMIIEpATyp XapaKTEePHBIN I MPOTEKaHUs Mpolecca
MOJIMTOHU3AIIUH.

a) (0,25 -0,30) Ty,

0) (0,45 -0,60) Ty;

B) (0,65 —0,80) T,y;

23. Ilpu xakou Temreparype NpoOBOASIT PEKPUCTATUIUZALUOHHBIA OTKUT?
a) (0,6 —0,7) Ty
0) (0,2-0,5) Ty
B) (0,1-0,3) Ty,

24. Kakoe OTHOCUTENbHOE YIJIMHEHUE TIPU PACTSKEHUHA UMEET CEPBIA UyTryH?
a) OJIM3KOE K HYIIO

0) 5%

B) 20%

25. Kakasg CTpyKTypHas COCTaBJsIOLLasi BCErja IMPUCYTCTBYET B COCTaBe
gyryHa?

a) JieneOypurT;

0) ayCTEeHHUT;

B) deppur.

26. Kakas cTanp U3 epEUnCIICHHBIX SBIIAETCS BBICOKOKAYECTBEHHOW?
a) 20XH3A;

0) 161" 2AD;

B) 20X13.

27. Yto Takoe depput?
a) TBEPJIbI pacTBOP yriiepojaa B anb(da-kenese
0) XUMUYECKOE COCTUHEHNUE;



B) TBEPABII PaCTBOpP YIiepoJa B raMMa-Kele3e.

28. K kakomy THITy OTHOCUTCS CTajlb C coJepkanuem yriepoaa 0,5%?
a) SBTEKTOM]IHAS;

0) 3aPBTEKTHUYECKAS;

B) JIOBTEKTOUTHAS.

29. CaoiicTBa MaTepuajoB, XapaKTePU3YIOIIME UX TMOBEACHHUE TIpU
00paboTKe, Ha3bIBAIOTCS:

a) TEXHOJIOTUYECKUE;

0) MEXaHUYECKUE;

B) DKCILTyaTallHIOHHBIE.

30. Ha xakoMm 00OpyJOBaHHHM MPOBOISAT HCIBITAHHS Ha YIAPHYIO BS3KOCTh
METaJUIOB U CILJIaBOB?

a) MasITHUKOBBIN KOTIED;

0) npecc PokBenna;

B) pa3pbIBHAs MaIllMHAa.

3 cemecTp
1. B peanpHBIX IUAICKTPUKAX IOJ JICHCTBHEM BHEIIHETO AJICKTPHYECKOTO
MOJISL IPOUCXOAMT ...
a) OTHOBPEMEHHO M TMOJIAPU3ALIUS U JIEKTPOIIPOBOTHOCTD
0) TOJILKO 3IEKTPONPOBOTHOCTD
B) TOJIBKO MOJIApU3aLU

2. Kakoe yTBepkJeHue I TMOBEPXHOCTHBIX NEe(PEKTOB KPUCTALTUIECKOTO
CTPOCHHMS METaJIJIa BEpHO?
a) MaJibl TOJIBKO B OJJHOM M3MEPEHHUH
0) MaJjIbl BO BCEX TPEX M3MEPCHHSIX
B) HIMCIOT MaJlble pa3Mephl B IBYX U3MEPEHUAX U OOJIBIIYIO MPOTHKEHHOCTD B
TPEThEeM U3MEPEHUU

3. UemMy paBHa IMpUHA 3aMpPEIICHHON 30HbI Y TPOBOJHUKOB?
a) 0 5B

0) 50 5B

B) 0,05-3 5B

r) 3-8 5B

4. YeMm KOJMUYECTBEHHO OLICHUBAETCS MOJISIPU3AIUs?
a) IMAJICKTPHUECKOMN MPOHMIIAEMOCTHIO
0) yeabHON 00bEMHOM AIIEKTPOIIPOBOTHOCTHIO



B) YII€IBHOI MMOBEPXHOCTHOH JIEKTPOIPOBOIHOCTHIO

5. Kakoe yTBepxneHrue HEBEpHO?

a) TUAJICKTpUYecKasi IPOHHUIIAEMOCTh XapaKTEepU3yeT CTOHKOCTh MaTepuaia K
iacTU4Ieckomy 1ehOpMUPOBAHUIO

0) JWPJCKTpUYECKas MPOHUIIAEMOCTh KOJMYECTBEHHO XapaKTEePH3YyeT
CIIOCOOHOCTH TUAJIEKTPUKA MOJISIPU30BATHCS

B) JUBJIEKTpUYECKas MIPOHUIIAEMOCTh SIBJISIETCS KOHCTaHTOM
JUBJIEKTPUYCCKOTIPSIKEHUS

r) IUAJIEKTPUYECKAs MPOHUIIAEMOCTh TOKa3bIBAET BO CKOJBKO pa3 3apsj
KOHJIEHCAaTOpa C JaHHBIM JUAJIEKTPUKOM OOJbIIE 3apsga KOHIEHCATOpa TEX XKe
pa3MepoB C BaKyyMOM

6. CocraBisiomas Toka, KOTOpasi He U3MEHSIETCSI CO BPEMEHEM MPHIIOKEHUS
MIOCTOSTHHOT'O HAIIPSKEHUS HA3bIBACTCH . ..

a) TOKOM CKBO3HOM IMPOBOIUMOCTH

0) TOKOM CMEIIECHHUS

B) TOKOM abCcopOIHu

7. Kak Bemer ce0s 9JIEKTPOMPOBOMHOCTh JHIJICKTPHKOB C POCTOM
TeMIepaTypbl?

a) YBEITNIHBACTCS

0) yMeHbIIIaeTcs

B) HC pearupyeT Ha U3MEHEHHE TeMIIePaTyphI

8. Kakume cmocoObl HE TPUMEHSIOT ISl YBEIWYEHUS IMOBEPXHOCTHOTO
COIIPOTHUBJICHUS JICKTPOU3OJISIIIUOHHBIX MAaTEPUATIOB?

a) mpeaBapuTenbHoe 1ehOpPMUPOBAHIE MaTepHaa

0) mpokajarBaHHE MPH BBICOKOH TeMIIepaType

B) POMBIBKA B KHUIIAIIEH JUCTHUTMPOBAHHON BOJIE

I') IOKPBITHE MOBEPXHOCTH BIArOCTOMKMMH JaKaMHU

9. KakuMm mapamMeTpoM XapakTepu3yrT JUICKTPUIECKHE moTepu?

a) TAHTCHCOM YTJIa JUAJICKTPUICCKHUX TOTEPh

0) yriom casura (a3 Mexay TOKOM U HampsHKCHUEM B €eMKOCTHOMH IIeTrn
B) MOTEpEl MacChl MaTepuaa

10. Yro sBIIsICTCS ClIeACTBUEM MPOOOs?

a) BOBHUKHOBEHHUE TOKA KOPOTKOT'O 3aMBIKAHUS

0) MOBBILICHNUE YACIHHOTO 00BEMHOTO COMPOTUBICHHS AUIICKTPUKA

B) MOBBIIICHUE YJCIBHOIO TOBEPXHOCTHOTO COMPOTHBIICHHUS AUJICKTPUKA

11. Yro He sBIAETCS MPEUMYILECTBOM (TOPCOAEPKALIUX Ta30B B CPABHEHUU
C KMJIKUMU JUDJIEKTPUKaAMU?
a) KOppO3Hs CONMPUKACAFOIINXCS METAJLIOB



0) MaJas IIOTHOCTh
B) BBICOKAas HArPEBOCTOMKOCTh
I') CTOMKOCTB K CTAPEHHUIO

12. BoiOepute NpaBWIbHBIA METOJl MOBBIMICHUS Pa3pPAIHOTO HAMPSKEHUS
M30JIATOPOB BO3AYIHBIX JIDII

a) YUIMHEHHUE MyTH TOKA YTECYKH

0) YMEHBIIICHHE ITyTH TOKA yTCUKH

B) IMOKPBITHE TTIOBEPXHOCTH M30JIATOPA MACIIOM

13. Uto neXHWT B OCHOBE MEXaHU3Ma SJIEKTPUICCKOTO MPOOOST TBEPIBIX
JARTIEKTPUKOB?

a) DJICKTPOHHBIC JIABUHOOOPA3HBIE TPOIIECCHI

0) YaCTUYHBIC DJICKTPHUECKHE Pa3PSIIbI

B) DJICKTPOJIMTHYCCKUE TPOIECCHI

14. KakoMy KjiacCy HarpeBOCTOMKOCTH  DJICKTPUYECKOW  HM3OJISIUU
COOTBETCTBYET MakcuMaibHas padouas remneparypa 105 rpagycos Llenbcusa?

a) ximaccy A

0) xmaccy H

B) Kiaccy E

r) Knaccy Y

15. Kakoii moka3areiab yKa3blBa€T Ha pPa3BUTHE TMPOIECCOB CTAPCHHUS
(okucienusi) TpaHchopMaTopHOTO Macia?

a) KUCIIOTHOE YK CIIO

0) mudIeKTpUYECKas MPOHUIIAEMOCTD

B) kpaeBoii yron cmaunBaHus

16. Kakoit MaTtepuan MHPOKO MUCHOIB3YIOT KaK 3JICKTPOU3ONSIIMOHHBIA TPU
MPOU3BOJICTBE Kalesnel U MPOBOAORB?

a) MOJIMATHIICH

0) reTuHaKC

B) pudpa

17. C xakoil 1eNbl0 U3JIeNUs U3 MOJUATUIIEHA OABEPTAIOT HOHUZUPYIOIIEMY
00yueHut0?

a) C LEJbIO MOBBIIICHUS TBEPIOCTH M HAIPEBOCTOMKOCTH

0) ¢ 1eNIbI0 YMEHBIIICHUST HAarPeBOCTONKOCTH

B) C II€JIBIO TIOBBIIICHUS KOPPO3UOHHOM CTOWKOCTH

18. CkoaBbKO Cepbl COAEPIKUTCS B MSTKOM pe3ruHe?
a) 1-3%

0) 30-35%

B) 50-60%



19. Kakoe yTBep KaeHue SBISETCS HEBEPHBIM?

a) B COCTaBe JlaKa HET PaCTBOPHUTEIIS

0) B cocTaBe KOMIIayH/1a HET PACTBOPUTEIIS

B) JJAKH M KOMIIAYH/IbI SIBJIIFOTCSI TBEPACIONIMMH MaTepraTaMu

20. Kak BeneT ce0s yAeapHOe COIMPOTHURIICHUE MPOBOHUKOBBIX MaTEPHAJIOB C
pOCTOM TeMIepaTyphbi?

a) Bo3pacTaet

0) yMEHbIIIAeTCs

B) HE pearupyeT Ha U3MEHEHHUE TEMIICPATYPhI

21. Kakas meap umeeT 00s1ee BBICOKYIO YACITBHYIO SJIEKTPOTPOBOIHOCTH?
a) OTOMOKEHHAs

0) TBEpIOTSIHYTas

B) MOKPBITAsI JITAKOM

22. Kaxkoii MeTau1, IpUCYTCTBYIOIINI Kak MPUMECH B COCTaBE MEIU Hanboee
CHJIBHO YMEHBIIIAET €€ YACIbHYIO JIEKTPOIPOBOJIHOCTE?

a) OeprILIHiA

0) LUHK

B) cepedpo

23. Kakoii MeTaym, MPUCYTCTBYIOIIMK KaK TPHUMECh B COCTABE ATFOMHHUS
HanOoJsiee CUIILHO YMEHBIIAET €ro YASIbHYIO dJIEKTPONPOBOIHOCTE?

a) TUTaH

0) HUKEIb

B) IIUHK

24. ] U3roTOBJICHHS KaKOW JACTAIM TPUMEHSIOT BOJIb(pam?
a) Pa3pbIBHOM JJICKTPUYCCKUN KOHTAKT

0) KOpITyC 3JIEKTPUIECKOTO armapara

B) MarHUTOIIPOBO/I 3JICKTPOMArHUTa

25. KakoBo HazHaueHme cepeOpsiHOMl (a3pl B cOCTaBe KOMIO3UIIMOHHOTO
MaTepuraja pa3pbIBHBIX KOHTAKTOB?

a) o0ecreynBaeT MCKTPOIIPOBOTHOCTD U TEILIONPOBOTHOCTh KOHTAKTA

0) oOecreunBaeT TyrocTOMKOCTh KOHTAKTa

B) 00eCreYnBaeT MEXaHMUYECKYI0 H3HOCOCTONKOCTh KOHTAKTa

26. Kakoe U3 yTBepKIICHUI HE SBIISICTCS TIPEUMYIIIECTBOM MOJTYIIPOBOIHUKA?
a) MaJIbIid CPOK CITYIKOBI

0) Masble rabapuThl U Macca

B) OOJIbINIAst MEXaHUUECKas TIPOYHOCTh

r) OOJIBILION CPOK CITY>KOBI



27. Kakoif XUMHYECKHI DJIEMEHT SIBIIICTCS IIPOCTBIM TOJIYITPOBOTHUKOM?
a) TepMaHUii

0) OeprLImii

B) XpOM

I') HUKEJIb

28. Kakoe 0CHOBHOE IPEUMYIIIECTBO THYPAMOBOM PE3HHBI?

a) TaKyl0 pE3MHy MOXHO HaKJIaJIblBaTh HA MEIHBIA IPOBOJHUK 0e€3
pazienuTes

0) 00J1agaeT MOBBIICHHOMN 3J1aCTUYHOCTHIO

B) HIMEET BBICOKYIO DJIEKTPHUYECKYIO TPOYHOCTh

29. UYro HEe TNPUBOJUT K CHIDKCHHIO YJIEIBHOTO IOBEPXHOCTHOTO
CONPOTUBJIEHUS] TBEPJIOTO JUAJIEKTPUKA?

a) TIOJIMPOBKA IMOBEPXHOCTH JUIJICKTPUKA

0) yBeJIMYCHHE TEMITEPATyPhI

B) YBCIIMYCHHE OTHOCUTEIILHON BIAKHOCTH BO3yXa

I') YBEIMYCHHUE TOJSIPHOCTH JAMIJICKTPUKA

30. BemiecTBo, B y3/laXx KPHCTAJUIMYECKON PEIICTKH KOTOPOTO HAXOMATCS H
HOJIOKUTEIILHO 3apsHKEHHBIC M OTPULIATEIIBHO 3apPSHKEHHBIC HOHBI UMEET. . .

a) HOHHOE CTPOCHUE

0) aTOMHOE CTpOCHHE

B) MOJICKYJIIPHOE CTPOCHUE

T) METaJUNTMYECKYIO CTPYKTYPY

IIlkajsa ouneHWBaHMS Pe3yJIbTATOB TECTHUPOBAHHMS: B COOTBETCTBHH C
JEHUCTBYIOIEH B YHHUBEPCUTETE OallIbHO-PEHTHHIOBON CHCTEMOM OIICHMBAHUC
pE3yJbTaTOB TPOMEKYTOUYHOM aTTeCTalud OOYy4YaloIUXCs OCYIIECTBISETCS B
pamkax 100-OamnpbHOM  MmIKaNbl, TPU OTOM MAKCUMAJIbHBIA Oalin 1o
MPOMEKYTOUHOM aTTecTalu OO0y4aromuxcsi 1o O4HOW ¢opme o0yueHus
coctaBisieT 36 OamIoB, O OYHO-3a0YHOW W 3a04yHOW (opmam oOyueHuss — 60
0aytoB (yctanoBJieHO nosioxkenuem I102.016).

MakcumanbHbli 0ajul 32 TECTUPOBAHUE MPEACTABISIET COOOM Pa3HOCTh JIBYX
yuceJa: MaKCUMaJbHOTO Oajia Mo MPOMEXKYTOUYHOM aTTeCTalluu JiS JaHHOU
dbopmbl  00yuenuss (36 wim 60) u MakcumanabHOTO Oayyla 3a pelieHue
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1a4u (6).

bann, momydeHHBIM O0OydYaronmuMmcs 3a TECTHPOBAaHHUE, CYMMHPYETCS C
Oasi;IoM, BBICTABJIEHHBIM €MY 3a PEIICHHE KOMIIETEHTHOCTHO-OPHUEHTUPOBAHHON
3a/1aum.

OOmuit 0aymu1 Mo MPOMEXYTOUHOM aTTecTallud CyMMHpYyeTcs ¢ Oasiamu,
MOJIYYCHHBIMHA 00YYAIOIIUMCSI TI0 PE3yJIbTaTaM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
B TE€UECHHE CEMECTpa; CyMMa OallJIOB MEPEBOAUTCS B OLIEHKY IO JTUXOTOMHYECKON



mKane (s 3adeta) WM B OIEHKY 1O S5-OauihbHOM ImKane (I 2K3aMeHa)
CIICYIOIINM 00pa3oM:

CootBerctBre 100-0a/UTbHON U TUXOTOMHUYECKOM IIKAI
Cymma 6annog no 100-6arnvnou wikane | Oyenka no OUXOMoMUYECKOU WKAle
100-50 3a4TEHO
49 1 meHee HE 3a4TCHO

CootserctBue 100-0a/U1bHON U 5-0a/JIBHOM MIKAT

Cymma 6annog no 100-6arrvroil wixane Oyenxa no 5-6annvbHoU wKane
100-85 OTJINYHO
84-70 XOpOIIO
69-50 yJIOBJIETBOPUTEIIHHO
49 u meHee HEYJOBJIETBOPUTEIBHO

Kpumepuu oyenueanus pe3yibmamoe mecmupoeanus:
Kaxnpii Bompoc (3amaHue) B TECTOBOM (opMe OIleHMBAeTCs 10
JMXOTOMHUYECKOM IIKajIe: BRIMIOJIHEHO — 2 0aJjiia, He BBITOJHEHO — () 0aJ1J10B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/TA9H
2 ceMecTp

Komnemenmunocmmuo-opuenmuposanuas 3adaua Ne 1

Ucnonp3ys amarpammy coctosiaus Fe-FesC, mmsa cmmaBa, comepikamiero
2,6%C onpenenute npu Temnepatype 1250°C KOJIMYECTBEHHOE COOTHOIICHHUE
ba3.

Komnemenmuocmuo-opuenmuposaunas 3aoaua Ne 2

[Tonp3ysach nOMarpaMMol  COCTOSIHHMSI  KEJI€30yTJEPOJUCTBIX  CIIJIABOB,
YKQ)KHUTE, KaKue MPEBPAILCHHS TPOUCXOIAT B CTAIM € coAep:kanueM yriepoaa 0,8
% yriaepoaa Nnpu OXJAXIAECHUU KUIKOTO PAacTBOpa J0 KOMHATHOM TeMIepaTyphl.
JIst KaK10T0 MPEeBPAICHUS] YKAKUTE MPUMEPHBIC TEMIIEPATYyPHI.

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 3

J{nst uyryHa ¢ coaepxaHueM yriiepoja 2,8 % OonuumTe BCE MPEBPAILCHUS C
YKa3aHUEM COOTBETCTBYIOIIUX TeMIlepaTyp (HauyumHasg OT >KUJIKOTO pacTBOpa 0
KOMHATHOU TeMIiepaTyphl).

Komnemenmuocmno-opuenmupoeannas 3aoaua Ne 4

[Ipecc-dopma st TUTHST ATIOMUHHUEBBIX CIUIABOB IO/ IaBJICHUEM COJICPIKUT
oxoio 0,4 % C; 0,3 % Mo; 1 % Si; 2,5 % W, 1 % V. 3anummure MapKy cTaim,
HA30BUTE PEKUM €€ TEpPMHYEeCKO o0oO0paboTKH, CTPYKTypy M CBOMCTBA.
Pexomennyiite pexum ynpounstoniein XTO, mnoseimaromeid B 1,5...2 pasza
AKCIUTYyaTaIllMOHHYIO CTOHKOCTB TIPeCcC-(POPMEI.

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 5



NucTpymMeHT (3yOuiio ¥ TOTOpP) M3TOTOBJIEH M3 CTAIA Y7 W JOJDKEH WMETh
MUKPOCTPYKTYPY TPOOCTHTA, JOCTATOUYHO BBICOKYIO TBEpAOCTh paboueil 4JacTtu,
MATKYI0 HepaOouyro 4vacTh. [IpuBeauTe pekUM M TEXHOJOTHUIO YHPOYHSIOMIEH
TEPMUUECKON 00pabOTKU, 0OECIIeUnBaIOINE YKa3aHHbIE TPEOOBAHUSI.

Komnemenmuocmuo-opuenmuposannas 3aoaua Ne 6

CTaHOYHBIH KOIHUpP, JII KOTOPOrO HEOOXOJUMBI BBICOKAas TBEPAOCTD,
WU3HOCOCTOMKOCTh W TIOBBIICHHOE COINPOTHUBIICHUE YCTAJIOCTH, W3TOTOBHJIN W3
ctamm, coxepxamei okono 0,38 % C; 1,5 % Cr; 09 % Al u 0,2 % Mo.
Omnpenennure MapKy CTaJld, HPEUIOKHTE W OIHUIINTE TEXHOJIOTHIO YIPOYHCHHS
KOITMPa, 00€CIICEYMBAIONIYI0 BRICOKYIO TBEPJOCTh IIOBEPXHOCTHOTO CJIOS (HE MEHEE
HB 700).

Komnemenmunocmno-opuenmupogannas 3aoava Ne 7
KakoB xuMu4eckuii cOCTaB M HA3HAYCHUE CIIEAYIOIINX MapOK JIATYHEM:
JI68, JIC59-1, JTIAXK60-1-1?

Komnemenmuocmuo-opuenmuposeannas 3aoaqa Ne 8

N3 mepeuyncieHHpIX HIDKE MAapOK OJIOBSHUCTHIX OpOH3 YKa)KHWTE CHadaja
nuTelHble, a 3ateM jaedopmupyembie Oponssl: bpOll4-3, bpOIl[C4-4-4, bpO10,
BbpOHCI11-4-3, bpOLIC5-5-5, bpO®6,5-0,4. Jlns oTBETa HEOOXOIUMO YUUTHIBATH
BIIUSIHUE 0JIOBA HA MEXaHUYECKUE CBOMCTBA OJIOBSIHUCTBIX OPOH3.

Komnemenmuocmuo-opuenmuposaunas 3aoaua Ne 9
Kakoili xuMuueckuil cocTaB MMEIOT cieayromue martepuaibl: bpAXK9-4,
bpKMu3-1, JDKMu59-1-1, JIA77-2.

Komnemenmuocmno-opuenmuposannas 3aoaua Ne 10

W3 mepeurcieHHBIX MapOK METAUTMUYECKHMX MaTepuajioB BHIOEpUTE MapKH
antudpukunonusix criasos: bpC30, AK4, b83, bpOLIC5-5-5, ACUb16, 11IX15,
BCt6, T15K6.

Komnemenmuocmuo-opuenmuposanuas 3aoaua Ne 11
[TocTpouts auarpammy cocrosinus Fe-FesC. [lns crutaBa, conepskamiero 2,6%
C onpenenuts ipu Temrepatype 1000°C komuecTBEHHOE COOTHOIICHHE (as3.
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Komnemenmuocmno-opuenmupoeanuas 3aoava Ne 12

[Tonp3ysch nOHarpaMMoll COCTOSIHHMSI  KEJIE30yTJIEPOJUCTBIX  CILJIABOB,
YKQOKHUTE, KaKue MPEBPAILCHUS] MPOUCXOIAT B CTAISIX C COAEPIKAHHEM YTrieponaa
0,3 u 1,3 % yrnepona mnpu OXJIaXIECHUHM >KHUJIKOTO PacTBOpa OO KOMHATHOU
TeMneparypsl. [ Kaxka0ro npeBpanieHusl YKOKUTE IPUMEPHBIE TEMIIEPATYPHI.

Komnemenmunocmno-opuenmupoeanuas 3aoava Ne 13

Jlnss 4yryHoB ¢ conaepxkanuem yriaepoma 2,7 uw 4,5 % onummre Bce
IPEBPAIICHHS C YKa3aHUEM COOTBETCTBYIOLIMX TEMIIEpaTyp (HauuMHasi OT KUJKOrO
pacTBOpa 10 KOMHATHOW TEMITEPATyphI).

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 14

Tpebyercst mpor3BeCTH MOBEPXHOCTHOE YIIPOUHEHHE u3aenuil u3 craim 20.
Hasnaubte BuUI 00pabOTKH, ONMHINIKATE TEXHOJIOTHIO, MPOUCXOIANIME B CTalU
MpeBpalleHust, CTPYKTYpPy U CBOWCTBA.

Komnemenmuocmmo-opuenmupogannasn 3aoava Ne 15

WHCTpYyMEHT M3rOTOBJIEH U3 CTAM Y8 U JOJKEH UMETh MUKPOCTPYKTYpPY
TPOOCTUTA, BBICOKYIO TBEPAOCTh paboyeil 4acTH, «MATKYI0» Hepabouyro 4acThb.
[IpuBequTe pEXKMM U TEXHOJOTHIO YNPOUHSIOUIEH TepMHUUECKOW 00pabOTKH,
obecrieynBaroIre yKa3aHHbIe TpeOOBaHUSI.

Komnemenmuocmuo-opuenmuposanuas 3adava Ne 16

Kynadok KOMUPOBAJIBHOTO MEXaHHW3Ma, JII KOTOPOTO HEOOXOIUMBI
BBICOKAsl TBEPJOCTh, N3HOCOCTOMKOCTH M TMOBBIIIIEHHOE COMMPOTUBIICHUE YCTAIIOCTH,
M3TOTOBMJIM M3 CTaiM, coaepskameit okono 0,38 % C; 1,5 % Cr; 0,9 % Al u 0,2 %
Mo. Onmnpenenmure MapKy CTald, TMPEUIOKUTE U ONUIIUTE TEXHOJIOTHIO
YOPOYHEHUSI KyJlayka, 00ECrEeYrBAIONIYI0 BBICOKYIO TBEPAOCTH MOBEPXHOCTHOTO
ciost (e menee HRC 63).



Komnemenmunocmuo-opuenmuposanuas 3aoaua Ne 17

[Tonb3ysick nUarpaMMoil  COCTOSIHUSI — KEJI€30YTJIEPOJUCTBIX  CILJIABOB,
YKaQXUTE, KaKue MPEeBpAIlCHUs MPOUCXOIAT B CTAISAX C COAECp)KAHUEM YTIiepojia
0,45 u 1,2 % yrmepona mpu OXJIAKICHHHM XKUIKOrO PacTBOpa OO KOMHATHOM
TeMIiepaTyphbl. J{is KaXKaoro npeBpaieHus yKaxxuTe IpUMEPHbIE TEMIIEPATYpPHI.

Komnemenmunocmmuo-opuenmuposanuas 3aoada Ne 18

Jlns uyryHoB ¢ coaepxkanueM yriepoaa 4,3 u 5 % onumure Bce
NPEBPAILECHUS C YKa3aHUEM COOTBETCTBYIOLIMX TEMIIEpaTyp (HauuHasi OT KUIAKOTO
pacTBOpa 10 KOMHATHOW TEMIIEPATYypPBhI).

Komnemenmunocmno-opuenmuposanuasn 3aoava Ne 19

[Ipecc-dopma 115t TUTHS ATFOMUHUEBBIX CILIABOB IO/ IaBIIEHUEM COACPKUT
okouo 0,42 % C; 0,3 % Mo; 1 % Si; 2,8 % W, 1 % V. 3anummre MapKy craju,
HA30BUTE PEKUM €€ TEPMUUECKONU 00pabOTKH, CTPYKTYpPY U CBOMCTBA.
Pexomenayitte pexum ynpounstonieid XTO, nossimaromieit B 1,5...2 pasa
AKCIUTYyaTaIllMOHHYIO CTOHKOCTB MIPeCcC-(POPMBI.

Komnemenmuocmuo-opuenmupoeannas 3aoaua Ne 20

CrecapHbli MHCTPYMEHT HW3TOTOBJIEH W3 CTalu Y/ W JIOJDKEH HUMETh
MUKPOCTPYKTYPY TPOOCTUTA, JOCTATOYHO BBICOKYIO TBEPAOCTh pabodeil yacTw,
MATKYI0 HepaOouyro 4vacTb. lIpuBeauTe pexuMM M TEXHOJOTHIO YHPOYHSIOLIEH
TepMUYECKON 00pabOoTKH, 0OecrieunBaloOlUe YKa3aHHbIE TPEOOBAHMS.

Komnemenmnocmno-opuenmuposannas 3aoaua No 21

CTaHOYHBIA KOIHpP, MJI1 KOTOPOrO HEOOXOJHMMBI BBICOKAs TBEPAOCTb,
U3HOCOCTOMKOCTh M TOBBIIICHHOE COINPOTHBIICHHE YCTaJOCTH, W3TOTOBHIIM H3
cranu, coaepxkamei okono 0,38 % C; 1,5 % Cr; 1,0 % Al u 0,25 % Mo.
Onpenenure MapKy CTald, NPEIJIOKATE W OMMIIUTE TEXHOJOTHIO YIPOUHCHHUS
KOIpa, 00eCIIEUYNBAOIIYIO0 BEICOKYIO TBEPJOCTh MTOBEPXHOCTHOTO CJI0s (HE MEHEe
HB 700).

Komnemenmunocmuo-opuenmuposanuas 3aoava Ne 22

KakoB xumuueckuii COCTaB M Ha3HAUYEHUE CIEAYIOIMIMX MAapOK JIATYHEH:
JIKC80-3-3, JIAXK60-1-17

Komnemenmuocmuo-opuenmuposanuas 3aoava No 22
[Toctpouts nuarpammy coctostnusi Fe-Fe;C. [lns crinaBa, conepxariero 2,4%
C onpenenuts ipu Temrepatype 900°C konmdecTBEHHOE COOTHOITIEHUE (a3.
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Komnemenmuocmuo-opuenmupogannas 3aoaua Ne 23

[Tonp3ysch nOHarpaMMoll COCTOSIHHMSI  KEJIE30yTJIEPOJUCTBIX  CILJIABOB,
YKQKHUTE, KaKue MPEBPAICHUS] MPOUCXOIAT B CTAISIX C COJEPkKAHUEM YIJepojia
0,3 u 1,3 % yrnepona npu OXJIXKICHHH >KHAKOTO pacTBOpa A0 KOMHATHOM
TeMneparypsl. [ Kaxka0ro npeBpanieHusl YKOKUTE IPUMEPHBIE TEMIIEPATYPHI.

Komnemenmunocmuo-opuenmuposanuas 3aoaua Ne 24

JInss 4yryHOB ¢ conaepkanuem yriaepomga 2,8 u 5,2 % onummre Bce
IpPEBPAICHHS] C YKa3aHUEM COOTBETCTBYIOLIUX TeMIIEpaTyp (HauuMHas OT HKUIKOTO
pacTBOpa 10 KOMHATHOW TEMITEPATyphI).

Komnemenmuocmno-opuenmuposannas 3a0aua Ne 25

[Tpu n3mMepenuun TBEPAOCTH CTATBHOTO 00pasia o Mmetoxy bpunenis
TOJIYYHJTH CIICAYIOIINE pa3Mephl (TuameTpsbl) oTneyaTkos: d; = 3,0 mm, d; = 3,5
MM. Harpyska coctaBuina 750 krc, nuametp uHaeHTopa 5 MM. Onpenenure 1is
JTAHHOTO 00paslia YMCJIO TBEPAOCTH 1o bpunenio.

Komnemenmnocmmo-opuenmuposannas 3adava No 26

NHCTpyMEHT HM3rOTOBJIEH U3 CTalu Y/ U JOJKEH UMETh MUKPOCTPYKTYPY
TPOOCTUTA, TOCTATOYHO BBICOKYIO TBEPJIOCTh paboueil yacTu, MITKYI0 Hepabouylo
yacTb. IlpuBenure pexuM U TEXHOJIOTHMIO  YIPOYHSAIOLIEH TEPMUUYECKOU
00paboTKu, 0OecIieunBarole yka3aHHble TPEOOBAHUS.

Komnemenmuocmuo-opuenmuposanuas 3aoava Ne 27

Ponuk kommpa, i KOTOpPOTO HEOOXOAWMBI  BBICOKAsi TBEPOCTh,
W3HOCOCTOMKOCTh M TIOBBIIIICHHOE COMPOTUBICHHWE YCTAJIOCTHOM MPOYHOCTH,
M3TOTOBMIIM M3 CTaiM, coaepskameit okono 0,38 % C; 1,5 % Cr; 0,9 % Al u 0,2 %
Mo. Onmnpenenure MapKy CTajld, TMPEUIOKUTE U ONUIIUTE TEXHOJIOTHIO



YOPOYHEHUSI  POJMKAa  KOMHpa, OOECMEYMBAIONIYI0  BBICOKYIO  TBEPIOCTH
nmoBepxHOCTHOTO cjiost (He menee HB 700).

Komnemenmunocmuo-opuenmuposanuas 3aoava No 28

W3nenwe,  W3rOTOBJICHHOE W3  MEAW  IOJABEPIIOCh  XOJOTHOMY
miacTuaeckomy nedopmupoBanuio. OMUIIATE KaKWEe CBOMCTBA MEIH N3MEHUIIUCH.
HaznaubTe 00pabOTKy M3eMH1s, C IIeJIbI0 BO3BpaTa MPEKHUX CBOMCTB.

Komnemenmuocmno-opuenmupogannas 3aoava Ne 29

[Tpu n3mepenuu TBepAOCTH 00pa3lia U3 AIFOMUHUEBOIO CIJIaBa 10 METOLY
BpuHeIUIs TOMYYriIN CIeAYIOINE pa3Mephl (TUaMeTpsbl) oTedaTkos: d; = 2,5 M,
d, = 2,8 mm. Harpy3ska cocraBuna 250 kre, nuamerp uHaeHTOpa S MM. Otipenennre
JUIsL JaHHOTO 00pa3lia 4Yuciio TBEPAOCTH o bpuneto.

Komnemenmuocmuo-opuenmuposannas 3aoaua Ne 30

[IpoBosioka, W3rOTOBJIEHHAs W3  MEAM  MOABEPriach  XOJOJHOMY
mIacTHIeckoMy aedopmupoBannto. ONMUIIUTE KaK HW3MEHWINCH CTPYKTypa |
cBoiictBa Mmenu. HasznaubTe 00paOOTKy M3Aenusi, C IENbI0 BO3BpaTa MPEKHHUX
CBOMCTB.

3 cemecTp
Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 1

OOpa3zen AU3JIEKTpUKa MPAMOYTroJibHOM (popmbl aymHON a=200 MM, IIMPUHON
b=100 MM wu TommmHOM h=1,3 MM wuMeeT mnapameTphl: OTHOCUTEIHHYIO
JIUBJIEKTPUYECKYIO TMPOHUIIAEMOCTh & = 2,8, TAHT€HC yIVIa AUAJIEKTPUYECKHUX
noteps mpu Temmeparype 20°C — tgd=1,4-10". K BepxHell u HIDKHEH TpaHIM
oOpasna npukiaaeiBaetcs Hanpspkenue U=1,2 kB. Onpenenure MOITHOCTh MOTEPh
U yIEJIbHbIC JUANEKTPUUYECKUE TOTEpU TMPU NPWIOKEHHUH K IUDIIEKTPUKY
nepeMeHHoro HanpsbkeHus: yactoror f= 60 I', m Temmeparype 20°C.

Komnemenmunocmno-opuenmuposanuas 3aoaua Ne 2
OrnpenenuTe TaHTEHC yTila TUAJIEKTPUUECKUX TOTEPh JJIsk BO3AyXa MpHU
yacrore 60 ['m.

Komnemenmuocmuo-opuenmuposannas 3aoada Ne 3
Omnpenenure TeMITepaTypHbII Koa(purueHT JTUDJICKTPHYCCKOU
MPOHUIIAEMOCTH TPH  YKAa3aHHOM  TeMmmeparype METOAOM  TpadudecKoro
nudepeHupoBaHus KPUBOU, TPUBEIACHHON Ha PUCYHKE
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Komnemenmnocmno-opuenmupogannas 3adaya Ne 4

PaccunraiitTe =~ NHUAICKTPUYECKYI0  TPOHHUIIAEMOCTh  KOMIIO3UTHOTO
JIUAJIEKTPUKA KOHJIeHcaTopa, coctosimero u3 cmecu: 40% pyrtuna u 60% wu3
ynbTpadapdopa. Pacyer mpoBecTu s MmapalyieIbHOTO M TOCIENOBATEIHLHOTO
PacIoI0KEHHUS.

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 5
OrnpenenuTs TaHTE€HC yTJla JUAJIEKTPUUECKUX OTEPh ISl BO3AyXa IpHU
gactote 70 ['m.

Komnemenmuocmuo-opuenmuposannas 3aoaqa Ne 6

OO0pa3zer; Au3JIEKTpUKa MIPSAMOYTOJIbHON (PopMBbI aitnHOM a=250 MM, ITUPUHON
b=150 MM wu TommmHOM h=1,4 MM wuMeeT mnapameTphl: OTHOCUTEIHHYIO
JTADJICKTPUUYECKYIO TPOHUIIAEMOCTh € = 3,2, TAHIMC€HC yTIJIa JUAJICKTPUUYECKUX
norepb npu temreparype 20°C — tg8=1,6~10'4. K BepxHell M HWXHEW TpaHsIM
oOpasna npukiaasiBaetcst Hanpsbkenue U=1,3 kB. Onpenenure MOIHOCTh MOTEPh
U YACIbHBIC JUDJICKTPUUECKUE TMOTEPU NPU NPUIOKEHUH K JTUDIICKTPUKY
nepeMeHHoro Hanpsbkenust yactorou f= 70 ', u Temneparype 20°C.

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne [

BriGepuTte Takyro 37eKTpOU30ISIIMOHHYI0 HEOPTAaHUYECKYIO TUICHKY, MTPU
KOTOPOM MOKHO MOJIyYUTh MaKCUMAJIbHYIO EMKOCTh YCTPOKUCTBA, UCTIOJIB3YIOLIErO
ATy IJIEHKY JJISI U30JSIUUA MEXKIY JJIEKTPOIAMMU.

Komnemenmuocmno-opuenmuposanuas 3aoaua Ne 8

Bo ckoiapko pa3 U3MEHUTCS €MKOCTh IJIOCKOTO KOHAEHCATOpa, €CIU B
KaueCTBE JUOPJEKTPUKA MEXAy IUIaCTUHAMU BMECTO OyMard, MNpONUTaHHOU
napa@uHOM, UCII0JIb30BaTh JINCTOBYIO CJIFOJTY TAKOM K€ TOJIIIHHBI?

Komnemenmuocmuo-opuenmuposaunas 3aoada Ne 9

OO0pa3zer AudJIeKTpUKa MPSIMOYTOJIbHON (popmbl aimnHOM a=450 MM, IIUPUHON
b=350 MM wu TommmHOM h=1,8 MM wuMeeT mnapaMeTphl: OTHOCUTEIHHYIO
JRJIEKTPUYECKYIO0 MPOHUIIAEMOCTh € = 4,3, TaHTeHC yIyia AUAJIEKTPUUYECKUX
noteps npu temneparype 20°C — tg6=2,4-10‘4. K BepxHel W HWKHEW TpaHsIM
oOpasna npukiaaeiBaetcs Hanpspkenue U=1,7 kB. Onpenenure MOITHOCTh MOTEPh
U yJENbHbIE JUANEKTPUUYECKUE TOTepU TMPU NPWIOKEHUU K AUIJICKTPUKY
nepeMeHHoro Hanpsbkenust yactorou f= 110 ['u, u remnepatype 20°C.



Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 10

BriGepute Takyio 3JIEKTPOU3OJISIMOHHYI0 HEOPTaHUYECKYIO IUJICHKY, MPHU
KOTOPOH MOXHO MOJYYUTh MAaKCUMAJIbHYIO EMKOCTh YCTPONCTBA, UCIIOIb3YIOIIETO
ATY IJICHKY JJIS U30JIALMHA MEXK]TY DJIEKTPOJAaMH.

Komnemenmunocmuo-opuenmuposannas 3aoava Ne 11
Omnpenenure TeMIIepaTypHBII K03 UIIUEHT JURJIEKTPUYECKOM
OPOHUIIAEMOCTH TMPU  YKa3aHHOM TeMmIepaType METOJOM TpadHuuecKkoro
muddepeHIIMPOBaHMS KPUBOW, IPUBEICHHON HA PUCYHKE
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Komnemenmuocmno-opuenmupoeannas 3aoada Ne 12
2
[Tnomanp 006KIa10K MIOCKOrO KOHAeHcaTopa 10 cM®, MaTepuan Au3JIeKTpUKa
— pyTWIOBas KepaMHKa, TOJIIMHA JUAJIEKTpuKa S5 MM. Halth emkocTth
KOHJIEHCATOpA.

Komnemenmuocmno-opuenmuposanuas 3aoava Ne 13

OO6pazel AMIIEKTPUKA TPAMOYTOIbHON (popMbl fuHOM a=300 MM, IIUPUHON
b=200 MM u TomumHOM h=1,5 MM wuMeeT napameTpbl: OTHOCHTEIbHYIO U3
JIEKTPUYECKYI0 TPOHUILIAEMOCTD & = 3,5, TAHT€HC yIJla AUAJIEKTPUUECKUX MOTEPh
npu Temmeparype 20°C — tgd=1,8-10". K BepxHeil u HwKHell rpansM 06pasia
npukiaaeiBaercs HanpsbkeHue U=1,4 xB. Onpegenute MOIIHOCTh MHOTEPh U
VACNbHBIE JUAJEKTPUUYECKUE TMOTEPU TMPHU NPWIOKEHHUH K JAUIJIEKTPUKY
nepemMeHHoro Hanpspkenust yactotoi f= 80 ', u Temmnepatype 20°C.

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 14

Kakum cnocoOoM MOXKHO BOCCTAaHOBUTH IUIACTUYHOCTh XOJIOJTHOKATaHBIX
MeJIHBbIX JIeHT? Ha3zHaubTe pekuM TepMHUUECKON 00pabOTKU U OMUIIMUTE CYITHOCTh
MPOUCXOSIIIIUX TTPOLIECCOB.

Komnemenmunocmmo-opuenmuposannas 3aoaua No 15
Onpenenure TaHTEHC yrila JUAJIEKTPUUECKUX TOTEPh IS BO3MyXa MpHU
yactote 50 I'm.

Komnemenmuocmno-opuenmuposannas 3a0aqa Ne 16
OO0pa3zer AudJIeKTpUKa MPSAMOYTroJibHON (popmbl aimmHOo#M a=500 MM, IMPUHON
b=400 MM wu TommmHOM h=1,9 MM wHMeeT mnapameTpbl: OTHOCUTEIHHYIO



JIURJIEKTPUUECKYIO0 MPOHUIIAEMOCTh & = 4,5, TaHT€HC yIyia AUAJIEKTPUUYECKUX
noteps mpu Temmeparype 20°C — tg8=2,6-10". K BepxHeil M HIDKHEH rpaHsM
oOpasua npukiaasiBaetcs Hanpspbkenue U=1,8 kB. Onpenenure MOITHOCTh MOTEPh
U yIeNbHBbIE AUDIIEKTPUYECKUE TMOTEpU NPHU MPHWIOKEHUU K JAUDIEKTPUKY
nepemMeHHoro Hanpspkenust yactoroi f= 120 I'u, u remneparype 20°C.

Komnemenmnocmmuo-opuenmuposanuas 3aoaua Ne 17
KakuM cmoco60M MOKHO BOCCTAaHOBUTH TUIACTHYHOCTH XOJIOJTHOKATAHBIX
MeTHBIX JIeHT? Ha3zHaubTe pekuM TEpMHUYECKOW 00paObOTKH M OMUIIHUTE CYIIHOCTD
MPOUCXOSIINX MPOIIECCOB.

Komnemenmuocmno-opuenmuposannas 3a0aqa Ne 18

BriGepuTte Takyro 35eKTPOU30ISIIMOHHYI0 HEOPTaHUYECKYIO TUICHKY, ITPU
KOTOPOM MOKHO MOJYyYUTh MAaKCUMaJIbHYIO EMKOCTh YCTPOMCTBA, UCIOIb3YIOIIErO
ATy IUICHKY JJI U30JISIUN MEXKTY DJIEKTPOJAAMMU.

Komnemenmuocmno-opuenmupoeanuas 3aoaqa Ne 19

OO6pa3zer; AudJIeKTpUKa MPAMOYToJIbHON (popmbl anmHOM a=600 MM, UPUHON
b=500 MM wu TommmHOM h=2,2 MM WHMeeT mnapaMmeTpbl: OTHOCUTEIbHYIO
JTADJICKTPUUECKYIO TPOHUIAEMOCTh & = 5,0, TaHIMe€HC yTIiia JUAJIEKTPUUYECKUX
norepb npu temreparype 20°C — tg8=3,0-10'4. K BepxHell M HWXHEW TpaHsIM
oOpasna npukiaasiBaetcs HanpspkeHue U=2,0 kB. Onpeaenute MOITHOCTL TOTEPH
U YyJIEIbHBIC JUANEKTPUYECKUE TIOTEPU IMPU NPWIOKEHUH K JAUIIEKTPUKY
nepeMeHHoro Hanpsbkenust yactoroi f= 140 ['u, u remnepatype 20°C.

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne 20

BosioueHne MeaHOM MPOBOJIOKM MPOBOIAT B HECKOJBKO NEepexonoB. B
HEKOTOPBIX CJIydasX TPOBOJIOKA HA TIOCIACIHUX IIEPEeXo/ax pa3pbiBacTcs.
OOBsICHUTE TPUYHMHY Pa3pbiBa U YKWKHUTE CIIOCO0 €ro MpeaynpeKiaCHHs.

Komnemenmnocmmuo-opuenmuposannas 3aoaua Ne 21

KakuM crnocoboM MOXHO BOCCTAaHOBHUTH IUIACTHYHOCTH XOJIOJHOKATAHBIX
MeIHBIX JIeHT? Ha3zHaubTe pekuM TepMHUUECKOW 00pabOTKH M OMUIIHUTE CYUIHOCTb
IIPOUCXOSIINX IIPOLIECCOB.

Komnemenmunocmmo-opuenmuposannas 3aoava No 22

OO0pa3zer; AuAIEKTpUKa MPSIMOYTOJIbHON (popMbl aynHON a=350 MM, IIUPUHON
b=250 MM wu TommmHOM h=1,6 MM wuMeeT mapaMeTphl: OTHOCUTEIHHYIO
JUBJIEKTPUYECKYIO TMPOHUIIAEMOCTh € = 3,8, TAHT€HC yIVia AUAJIEKTPUUYECKUX
noteps npu temneparype 20°C — tg6=2,0-10‘4. K BepxHel W HWKHEW TpaHsIM
oOpasia npukiaasBaetcs Hanpspkenue U=1,5 kB. OnpenenuTs MOITHOCTH MOTEPh
U yIEJIbHBIC JIUAJCKTPUUYECKHE TOTepU TP NPWIOKEHUH K JIUDJICKTPUKY
nepemMeHHoro Hanpspkenus: yactotou f= 90 I'u, u remnepatype 20°C.

Komnemenmunocmuo-opuenmuposanuas 3aoava Ne 23



OOpazenr AMdPJIEKTpUKA MPSAMOYTONbHOM Qopmbl  amuHOW a=550 MM,
mupuHOoi b=450 MM u TonuuHoM h=2,0 MM MMeeT mapameTphl: OTHOCUTEIHHYIO
JTUAJIEKTPUUECKYI0 MPOHMUIIAEMOCTh & = 4,8, TAHIeHC yria TUAJIEKTPUYECKUX
noteps mpu Temmeparype 20°C — tgd=2,8-10". K BepxHeil U HIDKHEH TpaHIM
oOpasua npukiaasiBaetcs Hanpsbkenue U=1,9 kB. OnpenenuTs MOIIHOCTD MOTEPh
U yIeNbHBIE AUDJIEKTPUYECKHE TMOTEPU NPH MPWIOKEHUU K JIUDIEKTPUKY
nepemMeHHoro Hanpspbkenust yactortoi f= 130 ', u remneparype 20°C.

Komnemenmnocmno-opuenmupogannas 3aoava Ne 24

Paccuuraiite JURIIEKTPUYECKYIO MIPOHUIIAEMOCTD KOMITO3UTHOTO
JTUAJIEKTPUKA KOHJEHCATopa, cocTodmero u3 cmecu: 45 % Bunumacta u 55%
anexTpodapdopa. Pacuer mpoBecTH ISl MapajuleIbHOIO M IMOCIEI0BATEIBLHOIO
PacIoI0KEHUS.

Komnemenmuocmno-opuenmupoeanuas 3aoaua Ne 25

Jletanu w3 Meau, MTAaMIIOBAHHBIE B XOJIOJHOM COCTOSIHUW, UMENIU HU3KYIO
1aCTUYHOCTh. OOBACHUTE IPUUMHY STOTO SIBJICHHS U YKXKHUTE, KaKUM CIIOCOOOM
MO>KHO BOCCTaHOBUTH IIACTUYHOCTh. Ha3HaubTe pekum 00paOOTKU U MPUBEAUTE
XapaKTep U3MEHEHUS CTPYKTYPhI U CBOMCTB.

Komnemenmnocmno-opuenmuposannas 3adaua Ne 26

Bo CckonbpkO pa3 M3MEHUTCA €MKOCTh IUIOCKOTO KOHJAEHCATOpa,
€CIIM B KayeCTBE JUIJIEKTPUKA MEXKIy IUIACTUHAMM BMECTO OyMaru,
MPONUTAHHOW mapaduHOM, UCIOJIL30BaTh JIUCTOBYIO CIIIOAY TaKOW >Ke
TOJIIIUHBI?

Komnemenmnocmmo-opuenmupoganuas 3aoava Ne 27

KakuM cnocoOoM MOKHO BOCCTAaHOBHUTH IUJIACTUYHOCTH XOJIOJIHOKATAHBIX
MeIHBIX JIeHT? Ha3zHaubTe pekuM TepMHUUECKOW 00pabOTKH M OMUIIHUTE CYUIHOCTb
IIPOUCXOSIINX IIPOLIECCOB.

Komnemenmuocmno-opuenmuposanuas 3aoava Ne 28

Onpenenute TEMIIEPATYPHBII KoahpureHT JABJIEKTPUUECKOMN
MMPOHULIAEMOCTH  TIPH temrnepatype 14°C  metomom  rpaduueckoro
nudepeHupoBaHus KPUBOU, TPUBEIACHHON Ha PUCYHKE
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Komnemenmuocmno-opuenmuposannas 3a0aqa Ne 29

Paccuuraiite JTUDJIEKTPUUECKYIO MPOHUIIAEMOCTD KOMITO3UTHOTO
OUAJIEKTPUKA KOHJEHcaropa, cocrosmero u3 cmecu: 30 % bubpsr u 70%
noynvctuposia Pacder mnpoBecTH I MapauieIbHOTO W IOCJEI0BATEIBLHOTO
PaCIOJIOKEHUSI.

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 30

Bribeprute Takyio 3JIEKTPOU3OJSIIMOHHYI0 HEOPTAaHWUYECKYIO IUICHKY, MPH
KOTOPOH MOHO TIOJyYHUTh MAaKCUMAJIbHYIO EMKOCTh YCTPONCTBA, HCIIOIL3YIOMIETO
ATy TJICHKY JJIS U30JISAIAHA MEKTY SJIEKTPOTaMH.

IIlkana oueHMBaHWs pelIeHHsT KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOM
3a/la4uM: B COOTBETCTBHUHM C JIEUCTBYIOIIEH B YHUBEPCUTETE OAJIIbHO-PEHTUHIOBOM
CHCTEMOH OIICHHBAHHE PE3YyJIbTATOB MPOMEKYTOYHOW aTTECTAIlMH OOYJaromnXCs
ocyuiecTBisieTcss B pamkax 100-0amibHOM MIKaJIbI, TP 3TOM MaKCUMAaJIbHBIA OaJi
0 MPOMEKYTOUYHOM arTecTalud OOydaronuxcs Mo OYHOW ¢opme oOydeHus
coctaBisieT 36 0aioB, IO OYHO-3a0YHOW W 3a04yHOM (hopmam oOydenms — 60
(ycranosnieHo nojoxenuem 11 02.016).

MaxkcuManabHOE KOJMYECTBO OalljloB 3a pEIIeHHE KOMIETEHTHOCTHO-
OpPUEHTHUPOBAHHOM 3a1aun — 6 OaIOB.

bann, mnomydeHHbli 0OydamOIIMMCA 3@ pEIIEHWE KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOW 3aJaud, CyMMHpYeTCs C OaljloM, BBICTaBJIEHHBIM €My I10
pe3yabTaTaM TeCTUPOBAHUS.

OO6mmit 6am 1Mo MPOMEXKYTOUYHOM aTTECTAllMM CYMMHUpPYETCs ¢ Oaiiamu,
MOJyYEHHBIMH 00YYaIOIIUMCS [0 pe3yJIbTaTaM TeKYIEro KOHTPOJISl yCIIeBa€MOCTH
B TE€UECHUE CEMECTpa; CyMMa OallJIOB MEPEBOAUTCS B OLIEHKY IO JTUXOTOMHYECKON
mKane (g 3adera) WM B OIEHKY MO S5-0auibHOM mikaie (s SK3aMeHa)
CJIeAYIOIINM 00pa3oMm:

CootserctBre 100-0a/IbHON U TUXOTOMUAYECKON HIIKAJT

Cymma 6annos no 100-b6annvrot wikane

Ouyernka no Ouxomomu4eckol wKane

100-50

3a4TCHO

49 u meHee

HC 3a4TCHO

CootBercTBue 100-0aIbHON U S-0aJUIBHOM TIIKAT

Cymma 6annos no 100-b6annvrotl wikae

Ouyenka no 5-6annvHotl wKane

100-85 OTJINYHO

84-70 XOpOUIO

69-50 yJIOBJIETBOPUTEIILHO
49 u meHee HEYJIOBJIETBOPUTEIBLHO




Kpumepuu OUeHUBANUA peuwienusn KOMnemeHmHoCnHo-
OpUEHMUPOGAHHOIU 3a0a4u:

6-5 ©OannoB BbIicTaBisAeTCS OOydYaromieMycsl, €CIM pElIeHHEe 3a/1adu
JEMOHCTPUPYET TITyOOKOE MOHUMAaHHE OOYYAIOMIMMCS MPEIOKEHHON MPOOIeMbl
U Pa3HOCTOPOHHEE €€ pacCMOTPEHHE, CBOOOJHO KOHCTpyupyemas pabdora
MPEACTaBISAET CO0OM JOrMYHOE, SICHOE M IPH ITOM KpaTKOE, TOYHOE OMUCaHUE
X0Jla pelieHus 3aauu (Tocie0BaTENbHOCTU (MM BBITIOJIHEHUS) HEOOXOIUMBIX
TPYAOBBIX JEHCTBUH) M (POPMYIUPOBKY TOKA3aHHOTO, MPABUIBHOTO BBIBOJA
(oTBeTa); MpU 3TOM OOYYAIOIIUMCS MPEJI0KEHO HECKOJIbKO BapUAHTOB PEIICHUS
WIN OpUTMHAIbHOE, HECTAHJAPTHOE pelieHue (uiu Hambosee 3¢ dekTuBHOE, WK
Haubosiee palMoOHANbHOE, WM ONTHMAlbHOE, WJIM E€IMHCTBEHHO MpaBUIbHOE
pelIeHue); 3ajJadya pPelIeHa B YCTAaHOBJICHHOE IPENOJABATEIEM BpeMs WU C
OINEPEKEHUEM BPEMEHHU.

4-3 Oasuia BBICTaBISIeTCS OOy4YalOIIEMYCsl, €CJIM pEeUIeHHe 3aJaydu
JEMOHCTPUPYET MOHUMaHHE OO0YyYarolUMCS NPEJJIOKEHHON MpoOJIeMbl; 3ajgada
pelIeHa TUIIOBBIM CIIOCOOOM B YCTAHOBJIEHHOE IpenojaBaTesieM BpeMs; HMEIOT
MecTo o0mue ¢pas3sl U (UIM) HECYUIECTBEHHbIE HEIOYEThl B ONHMCAHUU XOJa
perieHus u (Uin) BbIBoIa (OTBETA).

2-1 ©Oanjaa BbICTaBisieTcs OOy4arolIeMyCs, €CIU pEIIeHUuEe 3aJa4u
JEMOHCTPUPYET TMOBEPXHOCTHOE IOHUMaHHE OOYyYarolUMCsl MpPeaoKEHHON
poOJIEMBbL; OCYLIECTBIEHA IOMbITKA MMIA0JIOHHOIO pElIeHUsl 3a7adyd, HO NpHU €e
pElIeHUH  JIONYyIIEHbl OMMOKM ©  (MIM) TPEBBIIIEHO  YCTAaHOBJIEHHOE
IIPENoIaBaTesieM BpeMs.

0 ©OasnoB BBICTaBIsICTCS OOydYaroliemMycsi, €ClIM peIlIeHHe 3aJlauu
JIEMOHCTPUPYET HEIOHUMaHUE O0YyJarOUMCS MPEI0KEHHON TpoOieMbl, U (WIIH)
3HAYUTEIPHOE MECTO 3aHUMAIOT OOIIME (Ppa3bl U TOJIOCIOBHBIE PACCYKIECHUS, U
(unn) 3aa4ya He pelieHa.



