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1 OHEHOYHBIE CPEACTBA JJIsI TEKYIUEI'O KOHTPOJISI
YCIIEBAEMOCTH

1.1 BOITPOCHI l/TI COBECE/JOBAHHUA

2 cemecmp
Pasoen (mema) 1: Beedenue. Amomuo-Kpucmaniuueckoe cmpoenue me-
manioe
1.1 Ha3soBuTe npu3HaKu METAIUTHYECKOrO COCTOSHUS BEIIECTRA.
1.2 Jlaiite orpenesieHue 3J1eMEHTapHON KPUCTAIIMYECKON s4eiike (peruer-
Ke) MeTaJlia.
1.3 Yro HassiBaercs hazoii?
1.4 Yto Ha3bIBa€TCS CUCTEMOM B METAJIOBEIEHUH?
[.5 Ilo xakoMy npu3HaKy AeaT JeeKThl KPHCTAIHYECKOTO CTPOSHHUS Me-
TaJls10B?
1.6 Yto Takoe MakpocTpyKTypa?
1.7 Yro Takoe nepHos KpUCTAIUIHYECKON peleTKH?
1.8 Yro Takoe aHuzoTpOMUS?
1.9 JlaiiTe onpeneneHue QUCIIOKALIMH.
1.10 Yro coboii mpencTaBIsIOT NOBEPXHOCTHbIE A(PEKTHI KPUCTATIUYECKO-
ro CTPOEHHUS?

Pazoen (mema) 2: Kpucmannuzayus memannog

2.1 Yro Takoe cTeneHp MepeoxXIax/IeHUs P KPUCTAIU3ALHU?

2.2 KakoBa cTeneHb NepeoxIaxJIeH s IS TEXHUUECKH YUCThIX METAIOB?

2.3. Ot kakux (akTOpoOB 3aBHCHT BEIHYHHA 3€pHA MOCJIE KPHCTAIN3ALUH
MeTaJlIoB?

2.4 Yro Takoe OMMKHUN MOPSIOK?

2.5 B 4em oTiMYME KPHCTAJUIM3AIMK METAIUIOB OT KPHCTAIIM3AIMU MeTal-
JUYECKHUX CIUIaBOB?

2.6 OnuiuuTe CTPOCHUE METAIIJIHYECKOTO CIIUTKA.

2.7 C kaKko# Lenblo NPUMEHSIOT Ha MpaKTHKe MOAUGHULUpOBaHUe?

2.8 Ilo xakomMy MexaHH3My pabOTaIOT MOAU(PUKATOPBI BTOPOro poa?

Pasoen (mema)3: /ledhopmayus u paspywenue memannos u cniagoe

3.1 B uem cyTh noniuMop¢HOro npeBpaiieHus y METaioB?

3.2 Kakue cBOWCTBA M3MEHSIOTCS MPU MOTUMOPHHOM MpeBpaLieHHH?

3.3 JlaliTe onpesiesieHUe TBEPAOMY PaCTBOPY 3aMELLEHHUS.

3.4 JlakiTe onpesieNeHUe TBEPAOMY PaCTBOPY BHEAPEHHS.

3.5 KakoBbl XapakTepHble 0COOEHHOCTH XUMHUYECKOT0 COeIMHEHUS?

3.6 KakoBa CBsI3b MeX/1y TBEPJOCTBIO H MpeesioM MPOYHOCTH y CTa-
nen?

3.7 Kakre MeTobl MPUMEHSIOT [T H3MEPEHHS TBEPIOCTH METAIOB
 CIIaBOB?

3.8 Yem BbI3bIBaeTCA Aedopmaius MeTaioB?




3.9 B uem oTinume ynpyroii aepopmarniu ot miacTHYecKoii?

3.10 Yro Ha3bIBAIOT KOHLEHTPATOPOM HAIPSIIKSHHIT?

3.11 Yro Takoe pa3spyilieHHe METANIOB U CIIJIABOB?

3.12 JlaiiTe onpenesieHue MOpory XJaaJIHOJTOMKOCTH.

3.13 KakoB MeXaHM3M 3apOKIAeHHs TPELIH [pH XPYNKOM paspy-

LIEHUU?

3.14  OnuiunTe MEXaHH3M 3apOXKACHUS TPELIMH MPU BAZKOM paspy-
LIEeHUU?

3.15 Tlouemy xpymkoe pa3spylieHHe Ha3bIBAIOT «KaTacTPoduue-
CKUM»?

3.16 B 4eM oTiMuMe TPaHCKPHCTAIUTHOTO OT MHTEPKPHCTAJUIHT-
HOrO pa3pylreHus?

3.17 Kak no BHelIHEMY BMIY M3J0Ma OTIHYHUTH BHUJI paspyLieHus
(xpynkoe uiu Bsizkoe)?

3.18 Yro rakoe TekcTypa aedopmanuu?

3.19 llpu kaKoii TemrepaType OCYILIECTBISIOT «XOJOAHYIO» aedop-
Malu?

3.20 Onwumwure sBICHUE HAKIIENA META/LUIOB U CILIABOB.

3.21 Kak HaspiBaeTcst 00paboTka, NpenHA3HAYEHHAS JUIS CHATHS
Haksena?

3.22  Yro Takoe peKpHCTaNIU3aLUs?

3.23  OObsiCHUTE MEXaHU3M PEKPUCTAILUIN3ALINH.

3.24 Yro rakoe Bo3Bpar?

3.25 Yro Takoe MmoNMroHu3anus’?

3.26 Or xakux (aKTOpOB 3aBHUCHT BENMYHHA 3€pHA [OCIE pekpu-

CTa/TU3aLHHU?

3.27 B KakoMm ciyyae jemaTelbHa KpYIIHO3EpHMCTas CTPYKTypa
criiaBa?

3.28 Kakue CBOWCTBa METAUIOB M CIUIABOB OTHOCAT K MEXaHHYe-
CKHUM?

3.29 Kakue cBoiicTBa METaqIOB H CIUIaBOB OTHOCAT K (U3UKO-
XUMUYECKUM?

3.30 Kaxkue cBoiicTBa META/UIOB U CIJIABOB OTHOCSAT K TEXHOJIOTHYe-
CKHUM?

3.31 Kakue cBoiicTBa METAJLIOB H CIUIABOB OTHOCAT K JKCIUTyaTaLlU-
OHHBIM?

Pazoen (mema) 4: Keneso u ezo cniaeni
4.1 HasoBute (asbl U CTPYKTYpHbIE COCTABIISIOLINE JKETe30yIePOIUCTBIX
CILUTaBOB.
4.2 Yro Takoe aycTeHHUT?
4.3 Yro Ha3zbiBaeTcs peppurom?
4.4 Yro takoe nepaut?
4.5 HazoBuTe 00,1aCTh I03BTEKTOM/IHBIX CTAlIEIA.
4.6 HazoBute 006/1aCTh 3a39BTEKTHYECKUX YyT'YHOB.




4.7 Kakas cTpyKTypHas COCTaBJsIOIIAs YyryHa o0GecreyuBaer Xopoliue
ero JIMTEHHbIE CBOMCTBA (FKUIKOTEKYUYECTh)?
4.8 Yto Takoe nenedypur?
4.9 Onuimte cTpoeHHe MeXaHUYECKHX cMeceii (mepnuTa u neneGypuTa).
4.10 TTouemy (eppuT pacTBOpseT ropasio MeHblie yriepoaa B CpaBHEHHH
C ayCTEeHUTOM?

4.11 Ckonbko yriepoja coaepxuT jeneoypur?

Pazoen (mema) 5: Cmanu u uyzynot
5.1 B KaKom BuJie HAXOIHUTCS YIJIEPO B CEPOM 4yTryHe?
[ToueMy 4yryH nostyuus Ha3BaHHE «CEPbIi»?
5.2 3aueM B COCTAB CEPOro YyTryHa BBOAAT KPEMHMiT?
5.3 [louemy 4yryH Moy4us Ha3BaHHE «OebIin?
5.4 B xakoM BuJie HAXOAUTCS YIJIEPOA B OEJIOM YyryHe?
5.5 Kak nomyuurts YILI™?
5.6 Onuurre 06,1aCTh MPUMEHEHHS BBICOKOIPOYHOTO YyTIyHa.
5.7 IloyeMy OTHOCHTENIbHOE YJUIMHEHHE [PHU PACTSKEHHH CEpOro 4yyryHa
paBHO HYJIIO?
5.8 Kakas a3za B cepoM uyryHe genaer ero Majao4yBCTBUTENBHBIM K KOH-
[IEHTpaTopaM HaIpsHKeHUMH?
5.9 Kakas cTpykTypa MeTa/TM4ecKoi OCHOBBI CEpOro 4yryHa obecrnevnsa-
€T HauOOoJIBIIYIO MPOYHOCTH M U3HOCOCTOMKOCTh?
5.10 Kakas cTpyKTypa MeTaJIMuecKoil OCHOBBI CEpOro 4yryHa obecredn-
BaeT HAMMEHBILYIO IPOYHOCTh U H3HOCOCTOMKOCTH?
5.11 Kakune npermyInecTBa UMeeT BBICOKONPOYHBIH YyryH B CPaBHEHUH C
JIUTOM YIIEPOAUCTOH CTANBIO?
5.12 OnuiuuKTe MpoLece MoTyyYeH s KOBKOTO YyryHa.
5.13 Kakyro popmy umeet rpadut KoOBKOro uyyryHa?
5.14 OnuuimTe 0671aCTH MPUMEHEHUS KOBKOTO YyTryHa.
5.15 B 4eMm oTiMYMe LEMEHTHTA MEPBUYHOIO OT LEMEHTUTA BTOPUYHOTO U
LEMEHTHUTA TPETHYHOI0?
5.16 KakoBa ocobeHHOCTb 00pa30BaHUsI [IEMEHTHUTA EPBUYHOTO?
5.17 Kak oOpa3syercsi IeMEHTHT BTOPUYHBIH?
5.18 YTo Takoe LIEeMEHTUT U KaKOBbI €r0 OCHOBHbIE MEXaHHUYECKHE CBOIi-
cTBa?
5.19 Kakue Bpe/iHble IPUMECH YIIIEPOAUCTOM CTanu?
5.20 Kakoe BinMsiHHE Ha Ka4eCTBO YIJIEPOAMCTON CTAlU OKa3bIBAET MOBBI-
[LIEHHOE COJIep)KaHHEe B Hel cepbI?
5.21 Kakoe BiMsHHE Ha Ka4eCTBO YIJIEPOAMCTON CTalld OKA3bIBAET ITOBBI-
IIEHHOE co/iepKaHue B Hel (ocdopa?
5.22 Kak u3MeHsI0TCS MeXaHH4YeCKHe CBOWCTBA yIIepPOAMCTO CTANH C I1o-
BBIIIIEHHEM B Hell yriepoaa?
5.23 [lo4emy Bpe/iHbIE TIPUMECH B CTAJIU HA3BIBAIOT «TE€XHOIOTHIECKUMU?
5.24 KakoBa 1ieJb JIErHpOBaHus CTain?
5.25 JlaiiTe onpesiesieHHe IerHpOBaHHOMY (heppuTy.




5.26 Yro Takoe JerupoBaHHbI aycTeHUT?

5.27 Onuiute CTPYKTYpYy 0003HAYeHHUs NETHPOBAHHON CTAIH, [IpUMeHse-
MYIO B CTaHJAapTax.

5.28 Yro o3nauaeT OykBa A, crosmas nocieaHeil B 0603HaYeHUH JIETUPO-
BaHHOW cTaau?

Paszoen (mema) 6: Teopus mepmuueckoit oopabomra cmanu. Texnonozus mep-
Muueckou oopabomrku cmanu
6.1 OnuiiMre NpaKTUYECKYO LEHHOCTb JMAarpaMMbl COCTOSHHUS JKEJIE30 -
LIEMEHTHUT.
6.2 Kakoii JTMHUY JMarpaMMbl COCTOSIHUS JKE/IE30-LEMEHTUT COOTBETCTBY-
FOT KPUTHYECKHUE TOUKH A ?
6.3 Kakoii JMHUM [HarpaMMBbl COCTOSIHUSI JKEJIE30-LIEMEHTUT COOTBETCTBY-
FOT KPUTHYECKHUE TOUKH A;?
6.4 Kaxoii THHMM 1MarpaMMBbl COCTOSIHHSI XKeJ€30-LEMEHTHT COOTBETCTBY-
IOT KDUTUYECKHE TOYKU A,?
6.5 Kaxk wnaseiBaercst suHus PSK aumarpaMMbl COCTOSIHHSL KeJjie30-
LIEMEHTHUT?
6.6 Kak mnaspiBaercsi snuHus ECF guarpaMMbl  COCTOSIHHS IKeJe30-
LEMEHTHT?
6.7 KakoBo HazHaueHHEe TePMUUYECKON 06paboTKH cTanu?
6.8 Jlaiite ompesesieHue 3aKkajke yriepoaucToi CTaIH.
6.9 Kakoit oT)XUr Ha3bIBAIOT MOJHBIM?
6.10 Kakyro 3aKajiKy Ha3bIBalOT HEMOJIHO}?
6.11 Yro Takoe HOpManu3aus cranu?
6.12 Korna npumeHsieTcsi MOBEpXHOCTHAs 3aKajka?
6.13 Kakas Temneparypa Harpesa roj 3akalKy 3a3BTeKTOHIHOM cTann?
6.14 Kakoe HazHaueHHe UMEET MOJHBIN OTKHUT YIJIEPOAUCTON cTanu?
6.15 B kakom cilyyae MpUMEHSAIOT HOPMAJIU3ALMIO CTATH?
6.16 Kakast cTpykTypa cTaiu mocjie rnojgHoi 3aKaaku?
6.17 OnuiuuTe MapTEeHCUTHOE IPeBpallleHHe YIIIEPOAMCTON CTaTH.
6.18 [ToueMy MapTEeHCUT UMEET BBICOKYIO TBEPAOCTH?
6.19 Kakoe HazHaueHue UMeeT OTITYCK?
6.20 Yro Takoe copOuT oTiycka?
6.21 Kakyto cTpyKTypy MOJIy4HUT CTallb [10C/Ie BLICOKOTO OTIycKa?
6.22 Kako# Bu/1 OTITyCKa CTa/ld IPUMEHSIOT U1l HHCTPYMEHTA?
6.23 Kakoii oTIycK NpUMEHSIIOT JUIsl [IPYKUH?
6.24 JlaiiTe onpe/esieHHe OTITYCKY 3aKaJ€HHOM CTAH.
6.25 Kakyio KpUCTAJUTHUECKYIO PEIIETKY HMEET MapTEHCHUT 3aKaJIKU?
6.26/laiiTe onpeieIeHUe MAPTEHCUTY 3aKaJIKH.
6.27 OnuuuTe CynHOCTh XMMHKO-TEPMHUYECKOM 06pabOTKH CTaIH.
6.28 [Ipu xakoii TeMIiepaType NpoBOAST LEMEHTALMIO CTAJIN?
6.29 Yro Takoe kapOropusarop?
6.30 Kaxkas Tepmuydeckas o0paboTka clie/lyeT 3a [ieMeHTauei?
6.31 Onuiuure Npouecc a30TUPOBAHHUSI.




Pasoen (mema)7: Xumuro-mepmuueckas oopabomka cmanu
7.1 Kakoe Ha3Ha4YeHHe UMeeT a30THPOBaHHE?
7.2 B kako¥# cpejie MpoOBOJSAT a30THpOBaHHE?
7.3 Ilpu Kakoii TemnepaType MpOBOASAT a30TUPOBAHUE?
7.4 Kakoe Ha3Ha4YeHHEe UMEET LieMeHTaLUs?
7.5 Kakue ctany UCIOJIb3YIOT JUIs LIEMEHTALIUU?
7.6 Ilpu kako# TeMmeparype MpoOBOAAT MPOLECC [[eMEHTAHH?
7.7 HazoBuTe BHIBI KapOIOPH3ATOPOB.
7.8 Kakas o6paboTka cieyer 3a LieMeHTalHei?
7.9 Tlouemy neranu, mojBepraeMble LEMEHTALMU W AaibHeillIeil 3aKajike
BBITOJIHSIOT C PUITYCKOM I10 F€OMETPHYECKUM pazmepam?

Pazoen (mema)8: Koncmpykuuonnsie cmanu u cniagot
8.1 Kak kiaccHGULUPYIOT yriiepoAUCTYIO CTAMb [0 HA3HAYEHUIO?
8.2 Kak K/1acCupUUUPYIOT yIIepOAUCTYIO CTallb 10 CTENEeHU PACKUCIEHUS?
8.3 Kak kmaccupuuupyroT yriaepoaucTyro CTaib Mo COASPKAHUIO yriepo-
na?
8.4 Omuumre 00MacTh NPUMEHEHHS HHCTPYMEHTAIBHBIX JIErHPOBAHHBIX
CTaJIen.
8.5 Onuiure 06J1aCTh IPUMEHEHHUS KUITALIEH CTAIH.
8.6 OnuuKTe 061aCTh MPUMEHEHMS CIIOKOMHOM CTaIH.
8.7 CKoJIbKO yriieposia COLEPKUT BHICOKOYTIIEPOIUCTAS CTAIb?
8.8 Onuiumte 06/1aCTh IPUMEHEHHUS CTATN OOBIKHOBEHHOIO KAuecTBa.
8.9 Onumure 06acTh NPUMEHEHHs KAYECTBEHHOM CTaJIH.
8.10 Kak o6o3Havyaercs kayecTBeHHas cTajlb?

Pazoen (mema) 9: I[[eemnoie memanint u cniagol
9.1 Onuuure 061acTh NPUMEHEHHS MEIH.
9.2 Yo Takoe naTyHb?
9.3 Yem nerupyroT JaTyHb, 4TOOBI MOBBICUTH MEXaHWYECKHE CBOWCTBA M
KOPPO3UOHHYK) CTOHKOCTE?
9.4 Kakue 1aTyHU Ha3bIBAIOT CIELHATbHBIMU?
9.5 Yro takoe Oponsa?
9.6 Iloyemy Ha MpakTHKEe NPUMEHSIOT OPOH3BI C COAEPKAHUEM OJIOBA HE
bonee 12%?
9.7 Yro npecnenytoT Npu BBEIEHUH B COCTaB OPOH3bI CBUHIA B KOJIMYECTBE
3-5%7?

Pasoen (mema)10: Hememannuueckue mamepuanot
10.1 Maiire onpeeneHue miacTMaccam.
10.2 Yro siBnsieTcs 00s13aTebHBIM KOMIIOHEHTOM IIaCTMACC?
10.3 Kakas poJib HamosHUTENS M1acTMacehbl?
10.4 Kakue BelecTBa HCIOIB3YIOT B KAYECTBE CBA3YIOLIEro?




10.5 Kakue BelecTBa HCHONB3YIOT B KAYECTBE HAMOJIHUTEIS?
10.6 Ot kakux (pakTOpPOB 3aBUCAT CBOHCTBA IIACTMACC?

10.7 Kak nensates miacTMaccesl 1o XapakTepy CBS3YIOLIEro?
10.8 Yto Takoe TepmoriacTsi?

10.9 Yto Takoe peakToruiactel?

3 cemecmp
Pazoen (mema)ll: Ionapusayusn ousnekmpuroe

1.1 Yro Takoe monspusauus QU3JIeKTpUKa?

11.2 OnuumxTe MEXaHHU3M UOHHOM MOJSAPU3ALIMH.

11.3 Koraa Bo3MOXHa TUITOJIbHAS MOJISpU3anus?

11.4 Ilouemy nunosbHas MoNsSPU3ALKS CBS3aHAa C OTEPAMH dHEPruu?

11.5 Ha3zoBuTe /1Ba OCHOBHBIX BH/Ia MOJISAPH3ALHH.

11.6 Kakast nonsipusauus HabnrogaeTcsi y BcexX BUAOB AUANEKTPUKOB?

11.7 Onuinte MexaHu3M CIIOHTaHHOMN (CaMONIPOM3BOBHOIN) MOJISPHU3ALIHH.

1'1.8 KakoBo BiusiHHE TeMIepaTypbl Ha AUIOIBHYIO MOJNAPU3ALMIO?

11.9 Hasosure npu4uHbl BOSHUKHOBEHHS MUTPALIMOHHOM TOSPH3ALIHH.

11.10 Kak onpenenurs IU3I€KTPHYECKYIO IPOHULAEMOCTb JUTeKTPHKA?

11.11 Kakoe BiusiHHME Ha TUAIIEKTPUIECKYIO MPOHULIAEMOCTb JUIIOIBHOM JKH/IKO-

CTH OKa3bIBAE€T YACTOTA IJIEKTPUUECKOIO 101517

11.12 Kakoe 3HaueHHe UMeeT JU3JIEKTpUUeCcKas POHULAEMOCTh HEIOJIS PHBIX
KUJAKUX JUDJIEKTPUKOB?

I'1.13 Kakoe 3Ha4eHHe UMeET AMINEKTPUYECKAs IPOHULAEMOCTh MOMSPHBIX KU/~

KHUX JUDJIEKTPUKOB?

11.14 Yo Takoe sekTpudeckoe cTapenue, HablIF01aeMOe B CETHETOIIEKTPHKAX?

11.15 INo4eMy cerHeTO3/1EKTPUKHU 06JIafAIOT BHICOKOM AUINEKTPHUECKOH MPOHH-

L[aEMOCTBIO?

11.16 HasoBute 0CHOBHbIE MPEUMYILECTBA CErHETOKEPAMUKHI MPU MPOH3BOLCTBE

KOHJIEHCaTOPOB.

Paszoen (mema) 12: Inekmponpoeoonocme ousiekmpuros
12.1 M3 KakMX COCTaBIISIOLUINX COCTOMT TOK YTEUKU?
12.2 HazoBuTe xapakTepHble 0COO@HHOCTH 3JIEKTPOIPOBOIHOCTH JAHIIEKTPUKOB.
12.3 Yem BbI3BaH TOK CMELICHUS Y JIUJIEKTPUKA?
12.4 Yem oOycnoBiieH TOK abCOpOLMH y AUIIEKTpUKa?
12.5 Yem 00ycioBiIeH TOK CKBO3HOM TIPOBOJAUMOCTH?
12.6 Kak Ha3bIBaeTCs COCTABNIAIONIAS TOKA, KOTOPAs HE H3MEHSETCS CO BpeMeHeM
IIPHIIOXKEHHUS [TIOCTOSTHHOI'O HAIMPsKeHUs?
12.7 Kak n3MensieTcst TOk abCOPOLIMH TP TOCTOSHHOM HATIPSIKEHHUH?
12.8 Tlo kakoMy TOKY ONpeIensioT yaelbHyI0 00beMHYIO H YAETBHYIO [1I0BEPX-
HOCTHYIO 3JIEKTPONPOBOAHOCTb AUIIEKTPUKA?
12.9 Kak Bejier ce6st 371€KTpONPOBOIHOCT JUAIEKTPUKA C YBETHYEHUEM TemIiepa-
Typbl1?




12.10 Yem 00ycoBiieHa 31€KTPOIPOBOIHOCTE B TBEPIBIX JAUIIIEKTPUKaX?

12.11 Yem oOycinoBiieHa yebHas MOBEPXHOCTHAS 3/1EKTPONPOBOIHOCTh TBEPIBIX
JU3JIEKTPUKOB?

12.12 Kak Bejiet cebs ynenpHOe MOBEPXHOCTHOE CONPOTHBIIEHHE TBEPIOrO JIH-
3JIEKTPUKA C YBEJTUYEHHUEM IOJIAPHOCTH (€) AUDIEKTPUKA?

12.13 Kak Beziet cebs yaepHOE MOBEPXHOCTHOE COMPOTUBIICHUE TBEPAOTO JIH-
3JIEKTPUKA C YBEIMYEHHEM TeMIepaTypbl AUAIEKTpUKa?

12.14 Kak Beziet cebs ynenbHOe OBEPXHOCTHOE COMPOTHUBIIEHHE TBEPIOTO [IH-
SJICKTPUKA C YBEJIMYEHUEM OTHOCHUTEIBHON BIQXKHOCTH BO3yxXa?

12.15 Kak Beziet cebs yaenpHoe MOBEPXHOCTHOE COMPOTUBIIEHHE TBEPIOTO [IH-
JJIEKTPHKA C YMEHBIICHUEM KPaeBOTo yrjia CMayrBaHUs?

12.16 Kakuie npuemMsl MPUMEHSIOT ISl TOBBIIEHHS yIEIbHOIO MOBEPXHOCTHOTO
COMPOTHUBIIEHHS 3JIEKTPOU3OJIALIUOHHBIX KOHCTPYKI[H#t?

12.17 OnuinTe BIMsHHE MOPUCTOCTH HA YACIBHYIO OBEPXHOCTHYIO /IEKTPO-
MPOBOJHOCTh TBEPABIX AUJIEKTPUKOB?

12.18 OnuiuuTe 3aBUCUMOCTB TOKA YTEUKH Yepe3 AUINEKTPHK OT BPEMEHH B I10-
CTOSIHHOM 3JIEKTPUYECKOM [10JI€.

12.19 B 4eM oTiinume ynenbHO# 3I€KTPOIPOBOAHOCTH aMOP(HBIX TeNT OT 3JIeK-
TPOIIPOBOAHOCTH KPUCTAJTUYECKHUX TeJ?

12.20 Onuiurre MexaHu3M 3J1eKTPO(OPETUYECKOM IIEKTPONPOBOAHOCTH B HKH/I-
KHUX JIUDJIEKTPUKAX.

12.21 Yro Ha3bIBaIOT 351eKTpOhopesom?

Pazoen (mema) 13: Juinekmpuueckue nomepu (A1) u npoboii ousnex-
MpuKoe

13.1 Yro Takoe AUdIEKTPUUYECKUE [TOTEPH TUIIIEKTPUKOB?

13.2 Yem xapakTepHu3yloT JUIIEKTPHUECKUE TOTEPU?

13.3 Kakoe 3HayeHue umeer tgd y Haubosee MHPOKO NPUMEHSIEMBIX TU3IEKTPH-
KOB?

13.4 Kak oLleHHBAIOT Ka4€CTBO YJIEKTPOU3OALUOHHOTO MaTepuaa npu pabore B
[IOCTOSTHHOM 3JIEKTPUYECKOM I1oJie?

13.5 Kak oneHnBaroT Ka4ecTBO 3JeKTPOU3OIALMOHHOIO MaTepuaa fnpu pabore B
[IEPEMEHHOM 3JIEKTPUYECKOM roJie?

13.6 Kak usmenstorcs JII1, o6ycnoBieHHbIe yaenbHOM 3JI€KTPONPOBOIHOCTBIO C
MOBBILIEHUEM TEMIIepaTyphbi?

13.7 Onuuinre MEXaHU3M HOHU3ALMOHHBIX [TOTEPb.

13.8 Yro Takoe KpuBasi HOHU3AIUN?

13.9 Kak BusIOT YaCTHYHbIE 3IEKTPHYECKHE Pa3psi/ibl B a30BbIX BKITIOYEHHSIX
Ha BEJIMYHHY tgd?

13.10 Onuumute BiusHEE GOPMBI KPUBOH MOHU3AIMHU HA KAYE€CTBO BHICOKOBOIIb-
THOM U3OJISILIUM.

13.11 Onuiumte coco6s! MOBBILIEHHUS KA4€CTBA BBICOKOBOIBTHOM W30S,
13.12 K yemy npuBOgHUT KCILTyaTalUs U3E/Us [IPU HATIPSHKEHUH 6OTIbIIEM
[1opora UOHMU3aLKUu?




13.13 OnuikTe MexaHU3M BIHSHUS BJIard B TpaHc(hopMaTopHOM Macie Ha JIIT.
13.14 Yro sABNSETCA CENCTBUEM JIEKTPHYECKOrO MPOGOS AUIIEKTPHKA?
13.15 Yro npousoier ¢ uzaennem ¢ «poOGUTON» W30JIALMel NTPU JatbHeH e
roj1a4ye HarpsHKeHus?
13.16 Kakue «poOuTsie» AU3IEKTPUKH T10CTIE CHATHS HAMPSKEHHS BOCCTAHAB-
JIMBAIOT CBOU II€PBOHAYAIbHbBIE CBOMCTBA?
13.17 Jlaiite onpenenenue mpoOUBHOMY HAMPSKEHUIO.
13.18 Yro Takoe 3/1eKTpHYecKasi POYHOCTh AHIJIEKTPUKA?
13.19 Ot kakux paKTOpOB 3aBUCHT JIEKTPUUECKAsk IPOYHOCTE JU3IEKTPUKA?
13.20 [Toyemy 3JIeKTPUYECKYIO TPOYHOCTh KOHKPETHOTO JAUJIEKTPHKA OIIpe/ie-
JISIFOT SKCIIEPUMEHTANIbHO?
13.21 Kak onpeziensiercs ko3 HLHEHT 3amaca 3J1eKTpPHIECKOi IPOUYHOCTH H30-
nauuu’?
13.22 Kakoit npo6oit Ha3bIBAOT MOJHBIM?
13.23 Kakoit mpo6oii Ha3bIBAIOT HEMOTHBIM?
13.24 Kakoii npo0oii Ha3bIBAIOT YaCTUYHBIM?
13.25 IlpusenuTe npuMep HEMoIHOTO MPoGosl.
13.26 Kako#t npo6oii Ha3bIBAIOT OBEPXHOCTHBIM TEPEKPLITHEM?

Pasoen (mema) 14 : Ceolicmea ousnekmpuroe
14.1 Yo Takoe rurpoCKOMUYHOCTD AUIJIEKTPUKA?
14.2 Yro Takoe BIaronpoHULAeMOCTb AUIJIEKTPUKA?
14.3 KakoBa 0THOCHTENIbHAS BIAXKHOCTB BO3/yXa (IPH CTAHIAPTHBIX YCIOBHSIX
YBIIQ)KHEHHUS) TIPH Pa3/IMYHbIX HCOIBITAHUSAX IEKTPOTEXHHUECKUX MATEPUAIOB?
14.4 Onuinure BIMsHHE MOBBIIIEHHOH BIQXKHOCTH BO3/yXa Ha MOBEPXHOCTHOE CO-
[IPOTUBJIEHUE TUDJIEKTPUKOB.
14.5 Yro onpenensior KpaeBbIM YIJIOM CMa4uBaHUs?
14.6 ITouemy Biara nomnajgaer BHyTpb MaTep1aaioB?
14.7 Kakoii mapameTp NOPUCTBIX JUIJIEKTPHKOB C YBIAXXHEHHEM SBJII€TCS HAUOO-
Jiee YyBCTBUTE/IbHBIM IIPU NEPEMEHHOM HaIpsHKEHHH ?
14.8 ¥V KakuX MaTepuasoB BIaronpoHULAeMOCTh IPAKTHYECKU paBHA HYJIHO?
14.9 ITouemy nponuTHIBaIOLIKE BEIIECTBA MOJHOCTHIO HE 3AIUIIAIOT TOPUCTHIE
JIUBJIEKTPUKH OT IPOHUKHOBEHHMS BJlaru?
14.10 Kak BiuseT nosijieHUe MJIECEHU Ha MOBEPXHOCTH Ha CBOMCTBA OpraHuye-
CKOTr'O JU3JIEKTpUKa?
14.11 OnuumKTe npouecc UCNbITAHUS AUITEKTPHKA HA TPOITMKOCTOMKOCTb.
14.12 Kakosa 1ienib BBeIeHUsl (PyHTHLUIOB B COCTaB OPraHMYECKON U30ALHH?
14.13 Kak onpenensoT HarpeBOCTOMKOCTh HEOPraHUYECKUX TUIJIEKTPUKOB?
14.14 Kak onpenensoT HarpeBOCTOUKOCTh OPraHUYECKUX JAUDJIEKTPUKOB?
14.15 Onumure cnocob KoJibla ¥ mapa.
14.16 Yemy cooTBeTCTBYET TeMIepaTypa BOCIUIAMEHEHHS JKMAKOTO JAU3JIEKTPUKA?
14.17 Yemy cOOTBETCTBYET TeMIIepaTypa BCIBIIKH XUIKOTO AUINEKTPHKA?
14.18 Jlaiite onpesae/eHHE TEMIIOBOMY CTAPEHUIO H30JISILIHH.
14.19 Kakue (akTopsl BIUSIOT Ha CKOPOCTh CTAPEHUS U30ISALUN?
14.20 TlepeynciuTe KIacchl HArPEBOCTOMKOCTH 3TEKTPOU3OJISLIMOHHBIX MaTepUa-




J0B B cootBeTcTBUH ¢ [[OCT.

14.21 Kakue MaTepHaibl OTHOCST K KJIACCY HArPEBOCTOMKOCTH B?
14.22 Kakue matepualibl OTHOCAT K Kiaccy HarpeBocToiikoctn C?
14.23 Kakue MaTepualibl OTHOCST K KJIACCy HArPEBOCTOMKOCTH A?
14.24 Kakue mMaTepHaibl OTHOCST K KJTacCy HarpeBOCTOHKOCTH F?
14.25 Kakue MaTepuasibl OTHOCST K KJIACCy HArpeBoCTOMKocTH Y?

Pazoen (mema)l5 : Kinaccuukauua Ouiekmpuueckux mamepuaioe
(AM). 7Kuokue ournekmpuxu
15.1 Ha kakue [Be GobLIKe rPYIIbl ACTAT MAaTePUAIbl, HCIIOJIb3yeMbIe IS U3ro-
TOBJIEHUS 3JIEKTPOOOOPYAOBaAHMS?
15.2 Jlnst kakuX 1esiel HCIob3yoT EKTPOoTeXHUUeCKHe MaTepuasl (ITM)?
15.3 Jlyist kakux uesei Ucrob3yroT KOHCTPYKIIMOHHBIE MaTepHaibl?
15.4 Tlepeunciure yeTbipe OCHOBHBIX Kilacca 3JI€KTPOTEXHUYECKUX MaTePUAIOB.
15.5 Tlepeuncnure Tpu knacca DTM 1o cBoeMy MOBEIEHHIO B 3IEKTPHYECKOM I10-
Je.
15.6 Ilepeuncaute nBa kinacca DTM 1o MoOBEEHUIO B MAarHUTHOM I10JI€.
15.7 Ha kakue nBa noakiacca aenst JIM?
15.8 KakoBa xapakTepHasi 0COOEHHOCTB OJIYPOBOJHUKOBLIX MAaTEPHAIOB?
15.9 Yro nomnoxeHo B 0CHOBY paboThl (JOTOPE3UCTOPOB?
15.10 Yo nosoxxeHo B OCHOBY pabOThI TPAH3UCTOPOB?
15.11 Yro nonoxeHo B OCHOBY pabOThI TEH304aTYUKOB?
15.12 Ha xakue yeTbIpe 1ojkaacca AesTCS MPOBOAHMKOBbIE MATEPHATBI?
15.13 B yem oTiinure CBEPXIPOBOJHUKOB OT KPHOIPOBOJAHUKOB?
15.14 KakoBa cTpyKTypa npoBOJHHKOBBIX MaTE€PHaIOB BLICOKOIO COMPOTUBIIE-
HUs?
15.15 HazoBure 061acTh MpUMEHEHHUS CITIABOB BHICOKOTO CONPOTUBIICHHS.
15.16 Ha3oBure cocTaB U CTpOE€HHE KOHTAKTHBIX MaTEPHAJIOB.
15.17 Ha3oBuTe npeuMy1iecTBa pa3pbiBHbIX KOHTAKTOB, M3rOTOBJIEHHBIX H3 KOM-
MO3ULMOHHBIX MAaTEPUATIOB.
15.18 HazoBure 06nacTu npMMeHEHHsI MAarHUTHBIX MAaTEPHAJIOB.
15.19 HazoBuTe cocTaB MarHMUTHBIX MaTepPUasIOB.

Paszoen (mema) 16 : Cmonsi. Kepamuueckue ouriekmpuru
16.1 Kakue raspl NpMMEHSIOTCS B JJIEKTPOTEXHUKE M 3IEKTPOIHEpreTuke?
16.2 B 4em npenmyniecTBO a30Ta B CPaBHEHUH C BO3AYXOM?
16.3 HazoBute oOiacTu npuMeHeHUs 3J1erasa.
16.4 KakoBbl IipeuMyLIeCTBa BOJOPO/a B CPABHEHUH C BO3yXOM IPH OXJIaXKIe-
HUU TypOoreHepaTopos?
16.5 HazoBuTe HEAOCTaTKH BOAOPO/IA.
16.6 KakoBo HazHaueHHe TpaHCc(HOpMATOPHOTo Macia?
16.7 OnuuinTe KpaTKo NOJTydHeHHe TpaHCHOPMATOPHOro Macia.
16.8 Kakue nmpumecy MOHWKAIOT 3MEKTPUUECKYEO IPOYHOCTh TPAHCHOPMATOPHOTO
Macina?
16.9 Kakue crioco6bl npuMeHsIOT IS CYIIKH TpaHCHOPMATOPHOTo Maca?




16.10 Ha3oBuTe OCHOBHbIE MPU3HAKM CTAPEHHS TpaHCc(HOPMATOPHOIroO Macia.
16.11 HazoBute ocHOBHbIe (haKTOpEI, BAUSIOMIME HA CKOPOCTb CTapeHMs TpaHC-
(GopmaTopHOro macia.

16.12 Onuiunte cxemy HenpepbiBHOI TepMOCH(OHHO# pereHepaiiu TpaHchop-
MaTOpPHOI0 Maca.

16.13 C xaKoii LeNbto BBOAAT MHTHOUTOPBI B COCTAB TPAHCHOPMATOPHOrO Mac/a?
16.14 HazoBute o0nacTh npuMeHeHus kabeIbHOro Macia.

16.15 B kakux ciry4asix IPUMEHSIOT CHHTETHIECKHE JKHIKHE JIHDJICKTPUKU?
16.16 Kak nosmy4aroT XJ1I0pUpOBAHHBIE YII€BOAOPOIbI?

16.17 HazoBuTe OCHOBHbIE MPEHMYILECTBA KPEMHHIOPraHHYECKUX KUIKUX [H-
3IEKTPHUKOB.

16.18 Kak nenst cMobI 110 MOy e HHIO (IPOMCXOXKICHHUIO)?

16.19 Kakum 06pa3oM MOXHO 3aMeUTUTh MPOLIECC TEILIOBOTO CTapeHus MoJIH-
3TUJIeHAa?

16.20 C kaKoi LENbIO B COCTAB MMOJUITHIIEHA BBOJAT Caxy?

16.21 C kaKoii Lesbro MOMMITHIIEH ITO/{BEPraloOT HOHU3HPYIOIIEMY U3IIy4YeHHUI0?
16.22 HasoBute 001acTH PUMEHEHUS] OPrAHMYECKOTO CTEKJIA.

16.23 Hasosute obnacTu npumeHenus ¢Groponnacra-4.

16.24 Haszosure npeumyinectsa (hroporsacra-4.

16.25 Kakue crioco6b! HCIIONB3YIOT ISt IPUIAHUS (BTOPOILIACTY-4 aqre3HOHHbBIX
CBOWCTB?

16.26 Korza snokcuiHas cMoJia CTaHOBUTCS TePMOPEaKTHBHBIM MaTepuaaom?
16.27 Kak BiusieT BHElLlIHee JaBIeHUE P OTBEPKACHUH MTOKCHIHON CMOJIbI npu
MPOIUTKE SJIEKTPUICCKON H30JIALUH Ha IEKTPHYECKYIO TPOYHOCTh H30IISIHK?
16.28 Onuiunte npeuMyiecTBa 3MOKCHIHON CMOIIBI KAK OCHOBBI 3JIEKTPOH30JIsi-
[IHOHHOTO 3aJIMBOYHOr0 KOMITayH/1a.

16.29 KakoBo BiivsiHHE MTOKCHIHOM CMOJIBI Ha OPraHU3M YesloBeKa?

16.30 B yem oTnuuue s1aka oT KomnayH1a?

16.31 HaszoBuTe 0CHOBHBIE NPEUMYIIECTBA KEPAMUIECKHX MATEPHAJIOB.

16.32 OnviumTe TeXHONOrUYECKHMIT POLece U3roToBAeHUS hapdopa.

16.33 Yro Takoe riasypb u KakoBa Le/ib HAHECEHHUSI [1a3ypH HA MOBEPXHOCTh
hapdopa?

16.34 HazoBute 061acTh NprMMeHeHHs] KepAMHUYECKHX IMANIEKTPUYECKUX Marepua-
JIOB.

16.35 B kakux ciy4asix jisl U30JSILHK IPUMEHSIOT CITIOLY?

16.36 Ha3osuTe 0CHOBHOE MPEUMYILECTBO KOJIJIEKTOPHOIO MHKAaHUTA M3 ¢boro-
MUTA.

16.37 K kakoMy KJ1accy HarpeBOCTOMKOCTH OTHOCHTCS CJTFO/1a?

16.38 Kak nmony4aror MUKaHHUTHI?

Pasoen (mema) 17: Ilposoonurosvie mamepuansi. Maznumrpie Mamepua-
216l
17.1 Kakue npenmyinecta Mein 00eCieYnin ee LIHPOKoe NPUMEHEHHE B Kaue-
CTBE IIPOBOAHUKOBOrO Marepuasa?
17.2 Ilouemy nipu mpou3BoOJACTBe MeH 00S3aTENbHO OCYILECTBISIOT IPOLECE




JIEKTPOJUTUYECKON OYHUCTKHU?

17.3 KakoBa 1eJib XOMOAHOM MPOTAKKH MeTr?

17.4 Kak BiusieT oTMI MeIM Ha ee yJIeJIbHOE CONPOTHBIIeHHE?

17.5 KakoBo BiMsiHHE pa3IHYHBIX [IPUMeECEii HA yICIbHYIO 3JIEKTPOIIPOBOAHOCTE
Meau?

17.6 B kakux ciaydasix BMECTO MM [IPUMEHSIOT €€ CILIaBbI?

17.7 IToueMy HexxenarejieH KOHTAKT MEAU U ATFOMUHUSA?

17.8 Kak ycTpoeH crasieantoMHUHUEBbIN TPoBO1?

17.9 Hasosure obnactu npuMeHeHHs: GUMeTALIIMYECKOH TPOBOJIOKH (uH).
17.10 HasoBute 06nacTi npuMeHeHus BOsibpama B S1eKTPOTEXHHKE.

17.11 HazoBute 061acTu npuMeHeHHs 6J1aropoiHbIX META/UIOB B 3JIEKTPOTEXHHU-
Ke.

17.12 Ha3oBute 061acTH MPUMEHEHHUSI CBUHIIA M 0JI0BA B 3JIEKTPOTEXHHUKE.

17.13 HazoBute 061acTu npuMeHeHHs KaAMUS U HHKA B JJIEKTPOTEXHHUKE.

17.14 HazoBure npeuMyliecTBa HUIXpOMa B CpaBHEHHH ¢ (expasiem.

17.15 Ha3oBuTe 0CHOBHO# MaTepHal JUIs H3rOTOBJIEHHS TEeH30MpeobpasoBareneii
(TeH301aTYHKOB).

17.16 C kako# 1eNbio B COCTaB KOHTAKTHOIO MaTepyasa BBOST OKCHJL KaaMHs?
17.17 Kak nosy4aioT KOMIO3HIMOHHbIE KOHTAKTHBIE MaTePHaIbI?

17.18 Kakue MaTepuaibsl OTHOCATCS K HU3KOYACTOTHBIM MAarHUTOMSTKUM Marepu-
anam?

17.19 Kakoe yaenbHOe CONPOTUBIICHHE UMEIOT HU3KOYACTOTHBIE MATHUTOMSITKHE
Marepuabl?

17.20 Kakoe yzienbHOe CONPOTHBIIEHHE HMEIOT BEICOKOYACTOTHBIE MATHHTOMSIT -
KHE MaTepuanbl?

17.21 IlouyeMy MarHMuTONPOBO/IbI U3 MATHUTOMSATKMX MAaT€PHAJIOB, PAGOTAOLINX B
MIEPEMEHHBIX IM0JIAX U3TOTOBJISIOT U3 TOHKUX [JIACTUH C U3OJSILUOHHBIM MMOKPBITH-
eM?

17.22 Onuumre BusiHue npuMecei U Je(peKTOB KPUCTALIMYECKOH PelIeTKH iKe-
Jie3a Ha €ero MarHUTHbIE CBOWCTBA.

17.23 ITovyeMy 4HCTOE JKeJe30 MOABEPraloT OTIKKIY B JIUCCOLMUPOBAHHOM aMMUa-
Ke?

17.24 ToyeMy apMKo XeJle30 HCIOJb3YIOT B MATHUTONPOBOAAX MOCTOSHHOTO
MarHUTHOI'O MOTOKa?

17.25 Omnuiurre nonoxuTenbHoe 1eHCTBUE KPEMHHUS B COCTaBE KPEMHHCTOM 3JIeK-
TPOTEXHUYECKOMN CTalH.

17.26 Iloyemy B KPEMHHCTOH 3/IEKTPOTEXHHYECKOI CTAM COAepKaHUe KpPEMHUS
JIOJIKHO ObITh He Oonee 4,8%7?

17.27 Onuiumre npedMyIlecTBa TeKCTYPUPOBAHHON 3MEKTPOTEXHUUECKO CTalH
PU NPOU3BOJICTBE TPAaHC(HPOPMATOPOB.

17.28 HazoBure 061acTH NpUMEHEHHs TTEPMAJIJIOEB.

17.29 KakoBo cTpoeHHe MarHUTOHIIEKTPHKA?

17.30 Yro rcrnonb3yloT B KauecTBe CBA3YIOLIETO B MAarHMTOAUIIEKTPUKE?

17.31 Yro sBNsieTCS HAMOIHUTENEM Y MATHUTOAMAIEKTPUKA?

17.32 HazoBuTe nperMyIecTBa MArHUTOAMIEKTPUKOB Tlepel (heppUTaMH.




17.33 HazoBure obiacTu npuMeHeHus (GeppUTOB.

17.34 Yro BXoauT B cocTaB hepputos?

17.35 Ha kakue rpynribl 1e1sTCsl MArHUTOTBEP/Ibl€ MATEPHAIIBI 110 COCTABY M CITO-
coOy moJy4eHus?

Pazoen (mema) 18: Ilonynposoonurossie mamepuanst (INITM)
18.1 KakoBa mupuHa 3anpeLieHHO# 30HbI Y MOIYTPOBOIHUKOB?
18.2 Kakue XMMHUYECKHE 3JIEMEHTBI OTHOCSTCS K [IPOCTBIM MOJTYTIPOBOIHMKAM?
18.3 Yem oTnmyaroTcs cOOCTBEHHBIE MOJIYIPOBOIHUKH OT IPUMECHBIX?
18.4 Kakne XuMHUYECKHE IEMEHTBI HCIIOJIB3YIOTCS [P MPOM3BOCTBE TEPMHUCTO-
poB?
18.5 Yem oTiiM4arOTCs TEPMUCTOPBI OT MO3UCTOPOB?
18.6 OnumuTe 06/1aCTH MPUMEHEHHUS TEPMUCTOPOB.
18.7 OnuiuuTe 06/1aCTH MPUMEHEHUS TO3UCTOPOB.
18.8 YUto Takoe hoTonpoBoAUMOCTS?
18.9 KakoBbl TpeOOBaHMS K CTENEHU OYUCTKH HCXO/HOIO 01y IPOBOIHUKOBOTO
MaTepHasa pu MpoU3BOACTBE GOTOPE3UCTOPOB?
18.10 OnuiuunTe mpouecc 30HHOM MJIaBKH ITOJIYIIPOBOAHUKOBOIO MaTepuaa.

HIkana oyenueanus: 5-tu GannpHasl.

Kpumepuu ouenusanus (nusxicecnedyiowjue Kpumepuu oueHKu A61310Mcs npu-
MEPHbIMU U MO2YH KOPPEKMUDP0BAMbCA):

5 6anno¢ (MM OUEHKA «OTIMYHO») BBICTABIISETCS O0YUAOLIEMYCS, €C/IH OH MPHU-
HUMaeT aKTHBHOE y4JacTue B Oecejie 110 GONBIIMHCTBY 00CYkKIaeMbIX BOMPOCOB (B
TOM YHCJI€ CAMBIX CJIOXKHBIX); JEMOHCTPUPYET CPOPMHUPOBAHHYIO CIIOCOOHOCTH K
JHAJIOTHYECKOMY MBIILJIEHHIO, TIPOSIBIISET YBAXKEHUE U UHTEPEC K MHBIM MHEHUSIM;
BrajzieeT riiyOOKMMHU (B TOM YHCJIe JOMOJIHHTEIbHBIMH) 3HAHUSIMH I10 CYIIECTBY
00Cy’K1aeMbIX BOMPOCOB, OPATOPCKUMH CIIOCOOHOCTAMH M MpPaBHJIAMU BEIEHUS
MOJIEMUKH; CTPOMT JIOTUYHBIE, apTyMEHTHUPOBAaHHbIE, TOYHBIE U JJAKOHUYHBIE BbI-
CKa3bIBaHUS, COMPOBOXKIAAEMbIE SIPKUMU MPUMEPAMH; JIErKO H 3aMHTEPECOBAHHO
OTKJIMKAETCSl HA HEOXKUJAHHbIE PAaKypChl Oece/ibl; He HYXK/IaeTCs B YTOYHSIOUINX U
(M1M) TOMOTHUTENIBHBIX BOMPOCAX MPEro/aBaTeis.

4 0anna (MM OUEHKA «XOPOILO0») BBICTABISAETCS 00YYaIOIIEMYCsl, €CJIM OH PHHHU-
MaeT ydacTue B 00Cyxk1eHun He MeHee 50% AUCKYCCHOHHBIX BOIPOCOB; MPOSIBIs-
€T yBaXXCHHE U HHTEPEC K UHBIM MHEHMSM, 10Ka3aTeJIbHO U KOPPEKTHO 3all{IIaeT
CBOE MHEHHME; BJIaJIeeT XOPOLUIKMMH 3HAHUSMHU BOIIPOCOB, B 00CYKIEHHHA KOTOPBIX
MPUHUAMAET y4acTUe; YMEET HE CTOJIBKO BECTH TOJEMHUKY, CKOJIBKO Yy4aCTBOBAThH B
HeH; CTPOHUT JIOTUYHbIE, apryMEHTHPOBaHHbIE BBICKA3bIBAHHsS, COMPOBOXKIAEMble
MOAXOAALIMMH MPUMEpaMH; HE BCErja OTK/IMKAETCSl Ha HEOXHIaHHbIE pPaKypChl
Oeceibl; He HYXKHA€TCA B yTOUHSAIOMMX M (M) JOMOJIHUTEBHBIX BOMPOCAX Tpe-
nogaBaTes.

3 oanna (Wnu OUEHKA «yIOBIETBOPUTEIBHOY») BBICTABISIETCS 0OyHaIOLIEMYCS, ec-
M OH NMPUHUMACT y4acThe B Oece/le Mo 0JHOMY-/IBYM HauboJIee MpoCThIM 00Cy kK-
JAaeMbIM BOIpOCaM; KOPPEKTHO BBIC/TYIIHWBAET UHbIE MHEHHUS; HEYBEPEHHO OpUEH-
TUPYETCS B COJIEPKaHUM 00CYKIaeMbIX BOIPOCOB, MOPOM JOMyCKas OIIUOKH; B




MOJIEMHKE TMPEANOYUTACT 3aHUMATh MO3ULHUIO 3aMHTEPECOBAHHOIO CJIyLIATeIs;
CTPOMT KpaTKHe, HO B LIEJIOM JIOTUYHBIE BbICKa3bIBAHMsI, COMIPOBOXKIaeMbIe HAauOO-
Jiee OYEBHIHBIMU MPUMEpPAMHU; TEPSETCS IPU BO3HUKHOBEHMH HEOXHMIAHHBIX pa-
KypcoB Oecellbl U B 9TOM CiIy4ae HYKIAAeTCS B YTOYHSIOWMX U (M) JOMOJHHU-
TEJIbHBIX BOIPOCAX MpernoaaBaTes.

0 6annoe (Wi OLIEHKA «HEY/IOBJIETBOPUTEIBHOY) BBICTABIISETCS 00yYarOIEMYCs,
€CJIM OH He BJI3JIEET COJepKaHHeM 00CyKIaeMbIX BOIPOCOB HJIH JOIMYyCKaeT rpy-
Oble OLIMOKHM; MaccHBeH B OOMEHe MHEHUSMH WM BOOOIE HE y4acTBYET B JHC-
KyCCHH; 3aTPyIHSAETCS B IMOCTPOEHUH MOHOJOIMYECKOrO BBICKAa3bIBaHUS U (HIIH)
JIOTTyCKAaeT OUIMOOYHbIE BbICKA3bIBAHUS; MTOCTOSIHHO HY)KAA€TCS B YTOUHSIFOLIMX U
(MJIM) JOTIOJTHUTENBHBIX BOMIPOCAX IMpernoaBaTelis.

1.2 BOIIPOCHKI JlVIA KOHTPOJIBHOI' O OITPOCA
2 cemecmp
Pazoen (mema) 1: Beeoenue. Amomuo-Kpucmannuueckoe cmpoenue me-
masioe
1. JlaliTe onpeneneHue AUCIOKALIMH.
2. [lafite onpejiesieHHe 3J€MEHTAPHOH KPUCTAIUIHYECKOH siuelike (pelneTke)
MeTaJlia.
3. Yro HazeiBaercs (azoit?
4. Yto Ha3bIBAETCS CUCTEMON B METAJIJIOBECHUU?
5. Ilo kakoMy npu3HaKy JIensT Ae(heKTbl KPHCTALINYECKOrO CTPOEHHUS Me-
TaJlJIoB?
6. HazoBuTe npu3HaKu METAJJIMYECKOTO COCTOSIHUS BEIECTRA.
7. Hto cobo¥i mpeACTaBiIsAIOT MOBEPXHOCTHbIE Ae(eKThl KPUCTAIIUHUECKOTO
CTpOEHHUs?

Paszoen (mema) 2: Kpucmannuzauyus memanoe

1. C kaKkoii LesIbl0 MPUMEHSIOT Ha NPAKTHKE MOIU(PHIIUPOBAHUE?

2. KakoBa cTeneHb NepeoxaaxIeHUs A TEXHUYECKH YUCTBIX METAIIOB?

3. Or kakux (akTOpOB 3aBUCHT BEJIHYHHA 3€pHA MOC/IE€ KPHUCTAJIM3ALUU
MeTaJuioB?

4. Yto Ttakoe OJIMKHUIA MOpsiaoK?

5. B u4em oTnMuKe KpUCTAJUIM3ALMU METAUIOB OT KPHCTAIM3ALMH MeTal-
JIMYECKUX CIIaBOB?

6. OnuiuTe CTpOEHHUE METAUTHYECKOTO CIIUTKA.

7. Yro Takoe CTeneHb NepeoxXJIaXJAeHUs MPH KPUCTALIM3auu?

8. Ilo kakoMy MexaHH3My pabOTalOT MOAUPHKATOPLI BTOPOrO poia?

Pazoen (mema)3: Jepopmauus u paspyuwienue memanioe u cniaeoe
1. Kakue MeTOIbl MPUMEHSIOT Ui M3MEpPEHHUs TBEPAOCTH METAIIOB H
CILJIaBOB?
2. Yewm BeI3BIBaeTCs nedopMaiius MeTauioB?
3. B uem omnuume ynpyroii neopmaliuu OT miacTHYECKOn?




4. Yro Ha3pIBalOT KOHLIEHTPATOPOM HAINPSIKEHUI?

5. Yto Takoe paspylleHHEe METAJLIOB U CILIaBOB?

6. /laiite onpeneneHue mopory XjaagHoJOMKOCTH.

7. KakoB MexaHM3M 3apO>KA€HHs TPELIHH IPH XPYIKOM pas3pylueHuH?

8. OnuiMTe MEXaHU3M 3apOXKIAECHUS TPELUMH [IPH BSI3KOM pa3pyLIeHHU?

9. Tlouemy xpynkoe pa3pyllieHHe HAa3bIBAIOT «KATACTPOPUUECKHM»?

10. Kak mo BHewmHeMy BHIy H3/I0Ma OTJIMYUTH BUI pa3pylleHus (Xpynkoe
UJIU BSI3KOE)?

1. Onummre siBIeHUE HAKJIENa METAJIOB M CILIABOB.

12. Kak HaspiBaeTcst 00paboTKa, MpeHa3HaYeHHAS Il CHATHS HakKjerna?

13. Yto Takoe pekpucraniusamnus?

14. OObsicHUTE MEXaHU3M PEKPUCTAIIU3ALUH.

Pazoen (mema) 4: Keneszo u ezo cnnaeot
l. HazoBute (asel ¥ CTPYKTypHBIE COCTaBISIOIINE JKEJIE30yTIePOIHCTHIX
CILIaBOB.
2. Yrto Takoe aycTeHUT?
3. Yto Ha3bIBaeTcs peppUTomM?
4. Yto takoe nepiut?
5. Ha3zoBuTe 00/1aCTh JO3BTEKTOUAHBIX CTAIEH.
6. HasoBute 001acTh 3a3BTEKTHUECKMX YyTYHOB.
7. Kakast CTpyKTypHas COCTaBIIAIONIAs YyTyHa 00ecreYrBaeT XOpOIIHe ero
JTUTEHHbIE CBOWCTBA (KUAKOTEKYUeCTh)?
8. Uro Takoe nenedyput?
9. OnuumTe CTpoeHNE MeXaHUYECKUX cMeceil (mepauta u jieebypura).
10. Ilouemy heppuT pacTBOpsIET ropasjio MeHbIIE YIJepoia B CPAaBHEHHH C
ayCTEeHUTOM?
11. Ckonbko yrinepona comepxur jieaedypur?

Paszoen (mema) 5: Cmanu u yyzymol

. B xakoM BHJIe HAXOAUTCS YTJIepoa B CEPOM YyryHe?

. IToyeMy 4yryH mossy4us1 Ha3BaHHe «CepbIit»?

. 3a4eM B COCTaB CEPOro YyryHa BBOISAT KPEMHMU?

. [Touemy 4yryH nony4us Ha3BaHue «Oebliin?

. B KakoMm Buie HAXOAUTCS yIiiepoa B 6eoM yyryHe?

. Kak nomyuuts YILIT?

. Onumure 061aCTh MPUMEHEHUS BEICOKOIIPOYHOrO 4yryHa.

. [louemy oTHOCHTENbHOE YIJIMHEHHE MPU PACTSDKEHHH CEpOro 4yryHa
PaBHO HYJIO?

9. Kakas daza B cepoM 4yryHe jejaeT ero Majo4yBCTBUTEIBHBIM K KOH-
LIEeHTpaTopaM HampsiKeHUn?

10. Kakas cTpykTypa MeTa/l/IM4ecKOi OCHOBBI CEPOT0 YyryHa obecrednBa-
€T HauOOJIBLIYIO IPOYHOCTh U H3HOCOCTOMKOCTD?

1. Kaxkas cTpykTypa MeTalsIM4ecKON OCHOBBI CEPOro YyryHa obecreyrBa-
€T HAMMEHBIIYIO [IPOYHOCTh U U3HOCOCTOHKOCTE?
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12. Kakue npeumymiecta mmeer BBICOKOIIPOYHbBIN YYyIryH B CPaBHEHHH C
JUTOH YIJIEPOIUCTOM CTaNbIO?

[3. OnuimmTe npouece nonydeHus KOBKOro 4yryHa.

14. Kakyro popmy umeet rpadur koskoro yyryHa?

I5. Onuuure 061acTu npUMeHeHHs KOBKOTO yyryHa.

16. B 4eM oTiMuHe LeMEHTHTa MEPBHYHOrO OT LIEMEHTHTA BTOPUYHOI'O H
LEMEHTHUTA TPETHYHOr0?

[7. KakoBa 0cobeHHOCTE 06pa3oBaHust [IeMEHTHTA [IEPBUYHOr0?

18. Kak obpasyercst LeMEHTHT BTOPUUYHBIIL?

19. Yto Takoe LEMEHTHT M KAaKOBbI €r0 OCHOBHbIE MEXAHHYECKHE CBOl-
cTBa?

20. Ha3oBute BpeaHble IpUMeCH yriIepomKcToil cTamm?

21. KaxoBa e JierupoBanust craiu?

22. Onummre CTPyKTYpy 0003HAYEHHUS JISTUPOBAHHOM CTajH, MpUMEHse-
MYIO B CTaHJapTax.

Paszoen (mema) 6: Teopus mepmuueckoii obpabomka cmanu. Texnonozus mep-

Muueckou oopabomku cmanu
. Onummre NpakTHYecKyl0 LEHHOCTE AUarpaMMbl COCTOSIHUS JKEJIe30 -
LIEMEHTHT.
2. KaKoii TMHUY IHArpaMMbl COCTOSIHUS HKEJe30-1[eMeHTHT COOTBETCTBYIOT
KPUTHYECKHE TOYKH A ,?
3. Kakoii TMHUH JUarpaMMbl COCTOSIHHUS KeJe30-1[eMEeHTHT COOTBETCTBYIOT
KPUTHYECKHUE TOUKU Aj3?

KakoBo HazHaueHne Tepmuyeckoit 06paGoTKu cTanu?

Haiire onpenesienne 3akaike yriepoaucToil CTaim.

Kako# oT)KUT Ha3bIBAIOT MOJTHBIM?

Korna npumensiercst nosepxHocTHas 3akanka?

Kakas cTpykTypa cTaiu nocie moaHoi 3akanku?

9. OnuiunTe MapTeHCUTHOE MPEBPAIIEHHE YIIEPOAUCTON CTATH.

10. Kakoe Ha3HaueHHe MMeeT OTIyCK?

I'l. Kakyro KpUCTaITHYeCKyO pelieTKy HMeeT MapTeHCUT 3aKaTKu?

12. JlaiiTe onpesieleHHe MApTEHCUTY 3aKAIIKH.
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Pazoen (mema)7: Xumuxo-mepmuueckas obpabomra cmanu
l. Kakoe HazHayeHHe uMeeT a30THpOBaHHE?
2. B kakoit cpesie mpoBOAST a30THpOBaHHe?
3. Tlpu kaxo¥# TemmepaType NpOBOAAT a30THPOBAHHUE?
4. Kakoe Ha3HaYeHHE UMEET [IeMEHTAIHs?
5. Kakue cranu uCronb3yroT A1l LeMeHTaiu?
6. Ilpu Kakoii TemIepatype MPOBOAAT MPOLIECC [IEMEHTALIHI?
7. Ha3zoBuTe BUIBI KapOHOPU3ATOPOB.
8. Kakas obpabotka cieqyer 3a neMeHTarmeit?
9. llouemy meranu, mojBepraemble IEMEHTALHH M AajbHEHIICH 3aKajike
BBITOJIHSFOT C MPUITYCKOM 10 T€OMETPHYECKHUM pasmepam?




Pazoen (mema)8: Koncmpykuuonnsie cmanu u cniagoi
. Kak kimaccUpUUUPYIOT YrIIepOJUCTYIO CTa/b [10 Ha3HAYEHUIO?
2. Kak kyaccuuUUpyOT yriIepoaUCTYIO CTalb [0 CTENEHH PACKUCTEHHS?
3. Kak KiaccuUUUpyroT yriaepoaucTyro CTajlb MO COAEPIKAHHIO YIIepo-
na?
4. Onuumure 0o6nacTh NMPUMEHEHUS HHCTPYMEHTAIBHBIX JIETMPOBAHHBIX
CTaJIeN.
5. Onuiuure o61acTh NPUMEHEHHS! KUIALIEN CTAIIH.
6. Onumure 061aCTh MPUMEHEHUS CITIOKOHHOMN CTaIH.
7. CKOJIBKO yrjepoja COIEepIKUT BEICOKOYIIEPOIMCTAs CTaNlb?
8. OnmuiuuTe 06/1aCTh NMPUMEHEHUS CTAIM OOBIKHOBEHHOIO KaYecTBa.
9. OnuummuTre 061aCTh MPUMEHEHHUS KAUECTBEHHOM CTaIH.
10. Kak ob6o3HauaeTcs Ka4yeCTBEHHAsS CTAIb?

Pazoen (mema) 9: Lleemusvie memannot u cniaent
1. Onumure o6nacTh NpUMEHEHUs MEJIH.
2. Yro Takoe naTyHb?
3. Yem nerupyror naTyHb, 4TOOBI MMOBBICHTH MEXaHHYECKHE CBOWCTBA U
KOPPO3HOHHYIO CTOHUKOCTB?
4. Kakue naTyHU Ha3bIBaIOT CIIEUAIbHBIMU?
5. Yro Takoe OpoH3a?
6. Ilouemy Ha mpakTHKe MPUMEHSIOT OPOH3bI C COJEPKAHMEM OJIOBA HE
6onee 12%7?
7. Yro mpecnenyroT npu BBEACHUHU B COCTAB OPOH3bI CBHHIA B KOJIHYECTBE
3-5%7?

Pazoen (mema)l0: Hememannuueckue mamepuauni
I. [alite onpeneneHue riacrMaccam.
2. Yro sBasercs 00s3aTenbHBIM KOMITOHEHTOM IUIacTMacc?
3. Kakas posib HanoJHUTeNs [1J1acTMacChl?
4. Kakwue BelecTBa UCIMOJIB3YIOT B KAYECTBE CBA3YIOLIEr0?
5. Kakwue BeuiecTBa UCMoONb3yOT B KAU€CTBE HAMOJTHUTEIS?
6. OT kakux (paKTOPOB 3aBUCAT CBOMCTBA IJIacTMacc?
7. Kak JeJsarcs m1acTMaccsl 1o XapakTepy CBSI3YIOLIETr0?
8. Uro Takoe TepmoruiacThi?
9. Yro Takoe peakToruiacTbi?

3 cemecmp
Pasoen (mema)ll: Ionapusayusn ousnekmpuroe

1. Yro Takoe nonspuzaLus TUIIEKTPUKa?
2. OnuumuTe MeXaHU3M HOHHOM TOJISAPU3ALHH.




Korza Bo3MokHa JUNOIbHAS MOJIsIpU3aLus?
[ToueMy nunospHas MoJspU3aLMS CBA3aHA C [OTEPSMH IHEPTUH?
HasoBuTe 1Ba OCHOBHBIX BU/Ia MOJISIPU3ALIMH.
Kakas nonspusauus HaOnro1aercst y BcexX BUAOB THIIEKTPUKOB?
OnuiuTe MexaHU3M CIIOHTAHHOM (CaMONPOU3BOJILHOM ) MOJIAPHU3ALIUH.
KakoBo BiusiHHE TemIepaTypsl Ha AUMOJIBHYIO MMOJSIpU3ALUI0?

9. IloueMy cerHeroseKTpUKU 00/1a1al0T BBICOKOH AUIIEKTPUUECKOM Mpo-
HULIAEMOCTBIO?

10. Ha3oBuTe 0CHOBHbIE IIpEeUMYyIlleCTBA CErHETOKEPAMUKH MPH MMPOU3BO/I-
CTBE KOHJ/IEHCATOPOB.
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Pazoen (mema) 12: Inekmponpoeoonocme OuzieKmpuKos

1. M3 KakuX COCTaBJISOIIMUX COCTOUT TOK yTEUYKH?

2. HazoBute xapakTrepHble 0COOEHHOCTH IEKTPOIIPOBOTHOCTHU JIUINEKTPH-
KOB.

3. YeM BbI3BaH TOK CMEIEHHS Y JUIIEKTpUKa?

4. Yem 0OyclIOBIEH TOK CKBO3HOU MPOBOIUMOCTH?

6. Kak Ha3piBaeTcs COCTaBIAIOIIAs TOKA, KOTOPasi He U3MEHSETCs CO Bpe-
MEHEM IPUJIOKEHHUS TOCTOSIHHOTO HAPSHKEHUS?

7. Kak usMeHsieTcst TOK abCOpOLHMH [PU NOCTOSIHHOM HAIPsSIKEHUHU ?

8. Ilo kakOMy TOKY ONpeessioT YASIbHYI0 00BEMHYIO U YJIEJbHYIO I10-
BEPXHOCTHYIO 3JIEKTPOIPOBOAHOCTH TUIIEKTPUKA?

9. Kakue npremsl IPUMEHSIOT JUIS [IOBBIIIEHUS YIETBHOTO MOBEPXHOCTHO-
IO COMPOTHUBIIEHUS IEKTPOU3OJIALIMOHHBIX KOHCTPYKLIMUHA?

Pazoen (mema) 13: Juinekmpuueckue nomepu (I1) u npo6oi ousnex-
MpUKoe

I. Yto Takoe qUINEKTpUUECKUE MOTePU AUIIEKTPUKOB?

2. UeM xapaKTepU3yIOT AUIIEKTPUUECKUE TOTEPU?

3. Kak oueHMBaIOT Ka4eCcTBO IEKTPOHU30JISALUOHHOIO MaTepHaa mpu pa-
00Te B MOCTOSIHHOM 3JIEKTPUYECKOM Mosie?

4. Kak OLleHHBAIOT Ka4eCTBO IEKTPOU3OISLIMOHHOIO MaTepHasia npu pa-
0oTe B IepeMEHHOM 3JIEKTPUYECKOM roJie?

5. Yrto nmpou3onaeT ¢ U3ieIueM ¢ «KIIpOOUTON» U30JALMEN TP JalIbHEH-
Liel rnojave HanpsHKEHUs ?

6. Kakue «ipoOHThIe» AUIEKTPUKHU MOCIIE CHATHUS HAMPSHKEHHUS BOCCTa-
HaBJIMBAIOT CBOM II€pBOHAYaIbHbIE CBOUCTBA?

7. Kaxko¥i npo6oif Ha3bIBAIOT MOJTHBIM?

Paszoen (mema) 14 : Ceéolicmea OurieKmpuKos
1. HTo Takoe rurpoCKONUYHOCTh AUIEKTpUKaA?
2. Yro Takoe BJIaronpoHULIaeMOCTb JAUIEKTPUKA?
3. KakoBa oTHOCHTeNbHAS BIAXXHOCTb BO3/1yXa (MpU CTAaHAAPTHBIX YCIOBH-
SIX YBJIQXKHEHUS) TIPU PA3UYHBIX UCIIBITAHUSX IEKTPOTEXHUYECKHX MaTepHaioB?




4. OnuiuuTe BIMSHME MOBBILICHHOMN BIaXKHOCTH BO3/IyXa Ha [TOBEPXHOCT-
HOE CONPOTHBJIEHHE JUDJIEKTPHKOB.

5. Ilouemy Bnara nomnagaet BHYTpb Matepuanos?

6. Y KaKuX MaTepHasioB BIArONPOHHLAEMOCTh MPAKTHYECKH PAaBHA HYJIO?

7. IlovyeMy MpONMUTBIBAKOLINE BEIIECTBA MOJHOCTBIO He 3aIHILAIOT TOPH-
CTbI€ IUIJIEKTPUKU OT MIPOHUKHOBEHUS BJIaru?

8. KakoBa uenb BBe/ieHUs (GYHTHLHIOB B COCTAB OPraHMYecKoil H30IsALHI?

9. Kakue (akTopbl BIUSIOT HA CKOPOCTH CTAPEHUS H30ISLMU?

10. TlepeuucauTe Ki1acchl HArPEBOCTOMKOCTH MEKTPOH3OMSLUOHHBIX MaTe-
puasioB B coorsetcTBuu ¢ ['OCT.

11. Kakue MaTepHasibl OTHOCAT K KJIacCy HarpeBocToiikoctu B?

12. Kakue mMaTepuasbl OTHOCST K KJjiaccy HarpeBocToiikoctu C?

Paszoen (mema)l5 : Knaccugpukayus oOurnrekmpuueckux Mamepuaioe

(AM). 7Kuokue ournekmpuxu

1. Jlnst kaKuX [esiei NCIOIb3YIOT JeKTpOTeXHUUeCcKHe MaTepHasl (DTM)?

2. JIns Kakux uesei UCronb3yroT KOHCTPYKLHOHHBIE MaTepHasibl?

3. IlepevunciinTte 4eThIpEe OCHOBHBIX KJIACCA HIEKTPOTEXHHYECKHUX MaTepHa-
JIOB.

4. Tlepeuncnure Tpu ki1acca ITM o cBoeMy MMOBEJEHHIO B 3JIEKTPHYECKOM
noie.
KakoBa xapakTepHas 0COO€HHOCTb MOJIYIPOBOAHMKOBBIX MAaTEPUATIOB?
Yro nosoxeHo B 0CHOBY paboThl OTOPE3UCTOPOB?
YT0 1mosiokeHo B OCHOBY pabOThl TEH304aTYUKOB?
Ha kakue 4yeTbipe noaxacca AenATCs MPOBOAHMKOBBIE MaTEPUaIIb?

9. B uem oTinHMuMe CBEpXIPOBOJHHKOB OT KPHUOIIPOBOAHUKOB?

10. KakoBa cTpyKTypa poBOJHUKOBBIX MAaTEPHAIOB BHICOKOIO COMPOTUB-
neHus’?

1. HazoBute 06/1aCTh IPHUMEHEHHSI CIIABOB BHICOKOIO COMPOTUBIICHHS.

12. HasoBuTe COCTaB M CTPOEHHE KOHTAKTHBIX MaTEPUAIIOB.

13. HasoBuTe npeumyliecTBa pa3pbiBHBIX KOHTAKTOB, H3rOTOBICHHBIX U3
KOMITO3ULIMOHHBIX MaTepUaJIOB.
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Pasoen (mema) 16 : Cmonst. Kepamuueckue ousnekmpuru
I. Kak nenar cMoJibl 1o noaydeHHIo (IPOUCXO0KAEHUIO)?
2. Kaknm 006pa3oM MOXKHO 3aMeIUTh MPOLECC TEMIOBOrO CTAPEHHUS MOJIU-
3TUIeHa?
3. C KaKoii 1le/IbI0 B COCTaB MOJUITUIIEHA BBOAAT CaxKy?
4. C KaKo# Le/bIo MONUATHIICH OJBEPralOT HOHU3UPYIOLIEMY H3TyUeHUIO?
5. HasoBuTe oOnacTi npuMeHeHUs: OPraHMyYeCcKOro CTeKIa.
6. Hazosute o6nactu npumMeHenus $hropornnacra-4.
7. Kornaa smokcuaHasi cMoJia CTAHOBUTCS TEPMOPEAKTHBHBIM MaTepHaIoM?
8. B 4em oTiamumMe jaka OT KOMIayH/a?
9. HazoBuTe 0CHOBHbIE NPEUMYIIECTBA KEPAMUUYECKMX MATEpPHUAJIOB.
10. Yro Takoe riasypb M KakoBa LieJlb HAHECEHHS ITa3ypH Ha MOBEPXHOCTh




bapdopa?
1. HasoBure 061acTh npUMeHEHHs KepaMUYEeCKUX JUJIEKTPUIECKUX Ma-
TepUalIoB.

Paszoen (mema) 17: Ilpoeoonuxossie mamepuansi. Macnumnsie mamepua-
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1. Kakue npenmyiiectBa Meu obecreyusiv ee LUPOKOe MPUMEHEHHE B Ka-
4yecTBe MPOBOAHUKOBOTrO MaTepuaa?

2. B kakux ciiy4asx BMECTO Me/H MPUMEHSIOT €€ CILIaBbl?

3. Ilouemy HexenaTesleH KOHTAKT MEIH U aTFOMUHHS?

4. Kak ycTpoeH crajieaqtoMUHHEBBIH IPOBO/?

5. C Kakoii LleJIbI0 B COCTaB KOHTAKTHOTO MaTepHalia BBOAAT OKCH/I KaJl-
Mus?

6. Kak nojyyaroT KOMIO3ULIMOHHbIE KOHTAKTHBIE MaTepHAIIbI?

7. TloueMy MarHMTONpPOBOABI U3 MAarHUTOMSITKMX MaTepHaIoB, paboTaro-
IIMX B [IEPEMEHHBIX MOJIIX U3TOTOBIISIFOT U3 TOHKUX TUIACTHH C U30JISLHOHHBIM
MOKPBITHEM?

8. HasoBute obGnactu npumeHeHUs: GeppHTOB.

Pazoen (mema) 18: Ilonynpoeoonurossie mamepuanst (ITTTM)

1. Kakue xuMH4YeCKHe JIEMEHTBI OTHOCSATCS K IPOCTHIM TMOJIYTIPOBOIHHU-
Kam?

2. Yem oTinuyaroTcsi COOCTBEHHBIE MOTYIPOBOJHUKH OT IPUMECHBIX?

3. Kakue XMMHYECKHE 3JIEMEHTBI HCITOJIb3YIOTCS IPH MPOU3BOACTBE TEP-
MHUCTOPOB?

4. Yro Takoe GOTONPOBOAUMOCTE?

5. KakoBel TpeOOBaHHUs K CTENEHU OYUCTKH UCXOAHOIO MMOJIYIPOBOJHHKO-
BOI'0 MaTepuasa IpH MpOU3BOACTBE (POTOPE3UCTOPOB?

6. OnummTe NpoLecc 30HHOH MJIaBKK MOIYyTIPOBOJHUKOBOIO MaTepraia.

HIkana ouenusanun: S-6anipHas.

Kpumepuu ouenusanusn:

5 6aaa0B (WM OLIGHKA «OTJHMYHO») BBICTABISAETCS OOY4YaroOlIEMyCsi, eCliu
OH [PUHUMAET aKTUBHOE y4acTue B Oecele 1Mo OOJBIIMHCTBY 00CYK/IaeMBIX BO-
MPOCOB (B TOM YHCIIE CaMbIX CJI0XKHBIX); JEMOHCTPUPYET CHOPMUPOBAHHYO CIIO-
COOHOCTh K IHMAJlOTMYECKOMY MBIIIJIEHHUIO, MPOSIBISET YBa)XXEHHE M HMHTEpPEC K
MHBIM MHEHHUSIM; BiIajieeT NIyOOKUMH (B TOM YHCIIE JOMOJHUTEIbHBIMH ) 3HAHUSIMU
1o CyHIECTBY 00CYXKIaeMbIX BOIPOCOB, OPATOPCKUMH CIIOCOOHOCTSAMH M MpaBHJIa-
MM BEJICHHUS MOJIEMHUKHU; CTPOUT JIOTHYHBIE, apTYMEHTUPOBAHHBIE, TOYHBIE H JIAKO-
HUYHBIE BbICKAa3bIBAHMs, COMPOBOYKIAaeMble IPKUMHU [IPUMEpPaMHU; JIETKO W 3aUHTe-
PECOBAHHO OTKIIMKAETCS Ha HEOXHIAHHbIE PaKypchl Oecesbl; He HYKIAaeTcs B
YTOYHSIOIIMX U (MJIH) ZOMOJHUTEIbHBIX BOMPOCAX MperoaaBaTeis.

4 6aqu1a (MM OLIEHKA «XOPOLLO0») BHICTABIAETCA 00y4aroleMycs, eclid OH
MPUHUMAET ydacThe B oOCyxJIeHHH He MeHee 50% IHCKYCCHOHHBIX BOIPOCOB;
NPOSIBJISICT YBAKEHUE U MHTEPEC K MHbIM MHEHHUSM, J0Ka3aTelbHO W KOPPEKTHO




SallUIIACT CBOC MHEHHME; BIIaIeeT XOPOUIMMHU 3HAHUSMH BOIIPOCOB, B obcyxIeHun
KOTOpbIX TPHHUMACT y4acTHe; yMeeT He CTONbKO BECTH MOJEMHKY, CKOJIBKO
y4acTBOBATh B HEH; CTPOHMT JOIHYHBIE, apryMEHTHPOBAHHbIE BBICKA3bIBAHMS, CO-
[TPOBOXKAAaEMbIC MOAXOASILMMH PUMEPAMHU; HE BCEraa OTKJIMKAETCS HA HEOKH-
AaHHBIE PaKypChl Oece/lbl; He HYXXAAeTcs B YTOUHSIOUMX U (MIH) DOTMOJIHUTETD-
HBIX BOIIPOCAX MPEro aBaTess.

3 Ganna (MM OLEHKA «yJOBJIETBOPHTENbHO») BHICTABIACTCS oOyuarorie-
MYCsl, €CJIH OH MPUHUMAET y4acTHe B Oece/ie M0 0/IHOMY-BYM Haubosee MpoCTHIM
00Cy’K1aeMbIM BONPOCAM; KOPPEKTHO BBIC/IYIIHBAET HHbIE MHEHHS; HEYBEPEHHO
OPHUCHTHUPYETCs B COAEPIKAHHH 00CYKIaEMBIX BOMPOCOB, MOPO# TOMyCcKas OLIHG-
KH, B [TOJIEMHKE MPEMOYHTAET 3aHUMATh [103HLMIO 3aHHTEPECOBAHHOIO CITyIIaTe-
/i1, CTPOMT KpaTKHe, HO B LIEJIOM JIOTHYHBIE BbICKA3bIBAHMS, COMPOBOXKIAEMbIE
HauOOJIee OYEBH/IHBIMH IPUMEPAMU; TePAETCS [pY BO3HUKHOBEHUH HEOKHIaHHBIX
PaKypcoB Oecellbl H B 3TOM Cilyyae HYKAAeTCsS B YTOUHSIOMUX U (MH) KOMOIHU-
TEJIbHBIX BOIIpOCax IMperoaaBaTes.

2 6ayuta (WM olLEeHKa «HEYOBJIETBOPHTE/IbHO») BBICTaBIIsETCS 00yUaro-
leMycesl, €Cili OH He BIIaJIeeT CO/IepXKaHHeM 00CYXK/1aeMbIX BOIPOCOB MITH JIOITyC-
KaeT rpybble OIMOKY; MacCHBEH B 0OMeHe MHEHHSMH MIIM BOOOLIE He y4acTBYET B
AUCKYCCHH; 3aTPYAHACTCS B TMOCTPOCHUH MOHOJIOIMYECKOTO0 BBICKA3bIBAHUS WM
(Mm) nomyckaeT omuGOYHbIE BBICKA3bIBAHMS; TOCTOSHHO HYXX/Ia€TCsl B YTOYHSIO-
WHUX ¥ (MJIM) JOMOTHUTEBHBIX BOMIPOCAX MPEIo/IaBaTels.

2 OHEHOYHBIE CPEACTBA JJISI IPOMEXYTOYHOM
ATTECTAIIMU OBYYAIOUIUXCSI

2.1AHK BOITPOCOB H 3AJAHHH B TECTOBOH ®OPME
2.1.1.bank 6onpocos 6 3akpeimoii ghopme
2 cemecTp
1. Yro He ABNAETCA NPU3HAKOM METAIMYECKOTO COCTOSHHS BEIeCTBA?
a) OTPULATE IbHBIH TEMITEpPATyPHBIH KOIQHUIHEHT JMeKTPHIECKOro COIpo-
TUBJICHUS
0) MONOXUTENbHBIH TeMIepaTypHbIA KodIPGULIHEHT 3JIEKTPUYECKOTO CO-
[IPOTUBIICHUS
B) CIIOCOOHOCTH K IIaCTHYECKOH fedopMaru
') TEPMO3IEKTPOHHAS IMHUCCHUS

2. Kakoe yTBepiKlieHHEe IUIs [I0BEPXHOCTHEIX Ie(eKTOB KPUCTaJUTHYECKOrO
CTPOEHHS MeTaslia BEpHO?
a) MaJibl TOJIKO B OZTHOM M3MEpPEHUH
0) MaJbl BO BCeX TPeX U3MEpPEHHUSIX
B) MMEIOT MaJlble pa3Mepbl B ABYX H3MEPEHHSX U OOJIBLIYIO MPOTSKEHHOCTD B
TPETHEM U3MEPEHUH




3. BemectBo, B y3max kpucTasitMueckoii peLIETKH KOTOPOro HAXOISTCS U
[TOJIOKHUTEIILHO 3apS)KEHHBIC H OTPHLATELHO 3aps)KEeHHbIE HOHbI UMEeT. . .

a) HOHHOE CTPOEHHE

0) aToMHOe cTpoeHue

B) MOJIEKYJIIPHOE CTPOEHHUE

I') METAJIMYECKYIO CTPYKTYpY

4. Kak HasbIBaeTCsi CBOWCTBO MaTepHasia BOCCTAHABIHBATEL CBOIO [IPEKHIOI0
(popmy nociie npekpareHus 1eHCTBUS BHEIHUX CHIT?

a) 3JJaCTUYHOCTh

0) NIaCTUYHOCTH

B) IIPOYHOCTH

5. Marepuansl, UMEIOIIHE OJIUHAKOBbIE (bU3MKO-XMMHYECKHe M MeXaHH4e-
CKHE€ CBOHCTBA BO BCEX TPEX M3MEPEHHIX HA3BIBAIOTCS. . .

a) U30TPOIHBIMH

6) aHH30TPOIHBIMU

B) KOHCTPYKLHOHHBIMHU

6. YkauTe THIT XUMHYECKOH CBSA3M, KOTOPBLH 06ecreunBaeT MaKCHUMaJbHYIO
KOHLICHTPALMIO HOCHTENEH 3apsiia 0e3 MPHIOKEHHsS BHEUIHUX SHEePreTHYeCKUX
BO3/EHUCTBHU

a) MeTajuIMyecKas

0) noHHas

B) KOBaJICHTHas

7. K xakoMmy Bujly 1e)eKTOB CTPOEHHMS OTHOCHTCS KpaeBasl AHC/IOKALHS?
a) K IMHEHHbIM JeeKTam

0) K Toue4HBIM jieeKTam

B) K IOBEPXHOCTHBIM HedeKTaMm

8. Kak HasplBaeTcs pacCTOsHHE MEXIy LEHTPaMH OJHKAMIIMX ATOMOB B
3JIEMEHTApHON KPUCTAUTMYECKON sueike?

a) Mepuo/J| pereTKu

0) KOOpAMHALKOHHOE YHCIIO

B) aTOMHBIH paanyc

9. Kak Ha3pIBaeTCs MpoLece BBEICHUS B KHIAKHUI MEeTaLT IPUMECEH, C LEeNbIO
MOTYHYEHHUS MEJIKOr0 3epHa I0CjIe KPHCTAUIU3AHKU?

a) MmoauduLIHpOBaHKE

6) paduHUpOBaHUe

B) HOpMaJTU3alus

10. Yro Takoe nanbHui nopsgok?




a) XapaKTepeH JJI TBEPAOro KpUCTAUIMYECKOrO TeJjia, I/ie aTOMbI COXpPaHsArT
[TOCTOSTHCTBO ME€XaTOMHbBIX paCCTOﬂHI/Iﬁ Ha OOJIbIINX PaCCTOSIHUAX

6) XApaKTEepeH IS XKHUAKOro MeTtajja, rae aToMbl COXpaHAIOT MOCTOAHCTBO
MEKATOMHBIX paccmsmuﬁ Ha OOJIBIITUX PaCCTOSAHHSAX,

B) XapaKTEpEH s raaoo6pa3H0ro COCTOsAHHS TeJla, rI€ aTOMbl COXPAHAIOT
[TOCTOSAHCTBO MEXATOMHBIX paccrosmm?l Ha O0JIBLIMX pacCTOSAHHAX.

11. Yro Takoe OMMIKHUIA TOPATOK?

a) XapaKTepeH ISl XKUIKOr0 MeTajlla, B KOTOPOM  YIOPsJIOYEHHOE PacIoio-
»KEHHE aTOMOB paclpoOCTpaHsAeTCsl Ha O4eHb Malloe PaCCTOSHHUE;

0) xapakTepeH AJs XKHMIAKOro MEeTalia, B KOTOPOM  YIOPSJ0YEHHOE pacIio-
JIO)KEHHE aTOMOB PacIIpOCTPaHsIETCsl Ha 0OJIbIIOE PACCTOSIHHE;

B) XapaKTepeH /Ul TBEPAOro MeTajlla, B KOTOPOM  YIIOPSIOYEHHOE pacrio-
JIO)KEHHE aTOMOB PaClpPOCTPAHAETCS HA OUYEHb MaJioe PACCTOSHHE.

12. VkakuTe KOJMYECTBO 3apOoAblileii (LEHTPOB KPUCTAUIU3ALMHU) TIPU PaB-
HOBECHOH TemImeparype.

a) HECKOJIbKO COTEH;

0) HOJIB;

B) J€CATKM MUJIJTHOHOB.

13. YkaxuTe CKOpPOCTH pOCTa LEHTPOB KPUCTALUTH3ALMK [PH PaBHOBECHO
TemIreparype.

a) okoJio 2 MMm/c;

0) HOJIb MM/C;

B) 5 Mm/c.

14. Ha kakue CBOMCTBA CHJIBHO BIMSET pa3Mep 3epHa Mociie KpUCTaIN3alMuU
meTasuia?

a) Ha TeXHOJIOrMYECKHE;

0) Ha XUMHYECKHE;

B) Ha MEXaHUYECKHE.

15. Kakoit aktop He BbI3bIBaeT Ae(opMaliuio TBEPAOro Tesa?
a) Harpes;

0) ¢azoBbie npeBpalieHus;

B) BHELUHUI OCMOTP.

16. Yro ABSETCS HCTOUHUKOM KOHLIEHTPATOPOB HAIPSDKEHUH B TBEPIOM Te-
ne?

a) CKBO3HOE OTBEPCTHE;

6) nonumopusm;

B) HaKJIeI.

17. Kakoe u3 yrBepxaeHuit BepHoe?




a) ynpyras nedopMais He BbI3BIBAET 3aMETHBIX OCTATOYHBIX H3MEHEHHH B
CTPYKType U CBOMCTBaxX MeTasa,

0) ynpyras jgedopmanusi BbI3bIBAET 3aMETHBIE OCTATOYHBIE H3MEHEHHS B
CTPYKTYp€ U CBOMCTBaxX MeTalljia,

B) yrnpyras aeopMaLus MPUBOAUT K BHE3AITHOMY pa3pylIeHHIO MeTalia.

18. Kak HasbiBaeTcs 3aKOHOMEpHasi OpPUEHTALIUSI KPHCTAJIMTOB OTHOCUTEb-
HO BHEIIHUX J1e()OPMALIMOHHBIX CHJI TP OO0JbLION cTenenu aedopmarium?

a) TeKCTypa;

0) Hakerr,

B) MOPOT XJIaHOJIOMKOCTH.

19. Vkaxute uHTepBal XONOHOH JehopMalLiH.
a) Hmxke (0,15 -0,20) T,

6) (0,4 -0,6) T,y

B) (0,2 —-0,4) T,y

20. Kak pacnpocTpaHsieTcss TpelIMHA [PU TPAHCKPUCTAUIUTHOM paspyliie-
HUU?

a) 10 TeJly 3epHa;

0) 1o rpaHULIaM 3epeH;

B) IO rpaHuiam ¢as.

21. Kak unaye Ha3pIBaeTCs KpUTHYECKas TEMIIEPATypa XPyNKOCTH?
a) Mopor XJIaAHOJIOMKOCTH;

0) KpacHOJIOMKOCTb;

B) CTEIEHb MepeoXJIaxIeHuU.

22. YxaxuTe HHTEpBaJl TeMIIEpaTyp XapaKTepHbIil [UIs IPOTEKaHUs Mpolecca
[TOJIMTOHHU3ALINH.

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

6) (0,45 —-0,60) T,

B) (0,65 —0,80) T,

23. Ilpu xakoit TemnepaType MpOBOAAT PEKPUCTAIIM3ALMOHHBINA OTKUT?
a) (Oa6 - 0a7) Tn.-’l;
6) (0,2 -0,5) Tus;
B) (0,1 - 0,3) Ty,.

24. Kakoe OTHOCHTEIbHOE YIMHEHHE TIPU PACTSIKEHHH UMEET Cepblii uyryH?
a) 61M3Koe K HYJIIO

6) 5%

B) 20%




25. Kakas cTpyKkTypHas cOCTaBisiioIuas BCEraa MpUCYTCTBYET B COCTABE qy-
ryHa?

a) 1ene0ypHur;

0) ayCTEeHHT;

B) (eppur.

26. Kakas cTajib U3 nMepeducIeHHbIX SBIJISIETCS BLICOKOKAYECTBEHHOH?
a) 20XH3A;

0) 161 2AD;

B) 20X13.

27. Yto takoe ¢epput?

a) TBEP/bIM pacTBOp yriepoja B anbda-Kesiese
0) XMMHUYECKOe COeJMHEHHE;

B) TBEPJBIi pacTBOP yriepo/ia B raMMa-xKeliese.

28. K KakoMy THITy OTHOCUTCS CTallb C cofepkanuem yriepona 0,5%?
a) 9BTEKTOUHAS;

0) 3a’BTEKTHYECKAS;

B) IO3BTEKTOHJHAS.

29. CpoiicTBa MaTepHaioB, XapaKTepU3yIOIIHe UX [OBeJAeHHe MpH 06paboT-
K€, Ha3bIBAIOTCH:

a) TeXHOJIOTMYECKHE;

0) MeXaHUYECKHE;

B) 9KCILTyaTallMOHHBIE.

30. Ha xakom o0Gopy/10BaHMH NPOBOJAT HCIBITAHHUS HA YIAPHYIO BS3KOCTh
METAaJUIOB U CIIJIaBOB?

a) MasiTHUKOBBIN KoTlep;

0) npecc PokBeia;

B) pa3pbIBHAs MalllUHA.

3 cemecTp
1. B peanpHbIX AMAIEKTPUKAX MOJ AEHCTBUEM BHEIIHErO 3JIEKTPHYECKOrO
T10JIs1 [IPOUCXOAMUT ...
a) OZIHOBPEMEHHO U MOJISIPU3ALIUA U 3JIEKTPOIIPOBOIHOCTE
©) TOJIBKO 3JEKTPONPOBOAHOCTE
B) TOJIBKO TOJIIpU3ALIHS

2. Kakoe yTBepxk/JeHHEe Ul MOBEPXHOCTHBIX AE(HEKTOB KPUCTAIIMYIECKOTO
CTPOCHUS MeTasl1a BepHO?




a) MaJlbl TOJILKO B OJHOM H3MEpPEHHH

0) Majibl BO BCeX TPeX U3MEPEHHUSIX

B) HMEIOT MaJlble pasMepbl B IBYX H3MEPEHHAX U OOJIBIIYIO MPOTSKEHHOCTH B
TPEThEM U3MEPEHHHU

3. Yemy paBHa IIMpPHHA 3aNPELIEHHOMN 30HbI Y IIPOBOJIHUKOB?
a)0oB

6) 50 B

B) 0,05-3 3B

r) 3-8 B

4. YeM KOJIMYECTBEHHO OLIEHUBAETCS TOJSPU3ALUA?
a) MU3JIEKTPUIECKOMN NMPOHULIAEMOCTEIO

0) yzienbHOM 06BEMHOIA 37IeKTPONPOBOLHOCTHIO

B) YAJBHOM MOBEPXHOCTHOM 3/EKTPOIPOBOAHOCTHIO

5. Kakoe yTBepi/eHne HeBepHO?

a) IMANIEKTPUYECKAs POHHLIAEMOCTh XapaKTEPU3YeT CTOHKOCTD MaTepualia K
[UIACTUIECKOMY J1e(OPMHUPOBAHUIO

0) AudMeKTpUYecKas MPOHULAEMOCTh KOJMYECTBEHHO XapaKTepHU3yeT CIIo-
COOHOCTB AMAJIEKTPHKA MOJIAPU30BATHCS

B) AMIIIEKTPUYECKAs MPOHULIAEMOCTh SBISETCS KOHCTAHTOl JAUBJIEKTpUYe-
CKOINPSHKEHUS

r) IMBJIEKTPHHYECKas IPOHUIIAEMOCTD [OKA3BIBAET BO CKOJIBKO pa3 3apsa KOH-
ACHCATOpa C NaHHBIM JAM3JIEKTPUKOM OOJIbLIE 3apsi/ia KOHACHCATOpa TeX XKe pa3me-
POB C BaKyyMOM

6. Cocrapnsioinas Toka, KOTOpasi He U3MEHSETCS CO BPEMEHEM MPHUIIOKEHHS
MOCTOSIHHOTO HANpPsSDKeHUs Ha3bIBAETCS ...

a) TOKOM CKBO3HOU MPOBOAUMOCTH

0) TOKOM CMeLEeHHUs

B) TOKOM abcopOiuu

7. Kak Beziet ce6sl 3/1eKTPOIPOBOAHOCTD IMINEKTPUKOB C pocToMm Temriepary-
pb1?

a) yBeJIMYUBAETCS

0) yMeHbIIaeTcs

B) HE pearupyeT Ha H3MEHEHHE TeMIepaTypbl

8. Kakue crnocobbl He MPUMEHSIOT JUIS yBeIHYEHHUS MOBEPXHOCTHOI'O COIpPO-
TUBJICHHS 3JIEKTPOU30JISALIMOHHBIX MaTepUanon?

a) npeaBapuTenbHoe 1eopMUpOBaHHe MaTepraa

0) mpokaMBaHUe MPHU BBICOKO TeMIleparype

B) IPOMBIBKA B KHUIISILEH IUCTUITHPOBAHHON BO/IE

T') NOKPHITHE MOBEPXHOCTH BIArOCTONKUMH JIAKaMH




9. Kakum napamerpom XapaKTEePU3YIOT JUINEKTPUYECKHE OTepH?

a) TAHT€HCOM YTJIa AUIJIEKTPUYECKUX rorepb

0) yriiom czBrra as Mex 1y TOKOM u HaMpsKEHUEM B eMKOCTHOM LIEIH
B) [OTepei Macchl MaTepuara

10. Yro sBnsiercs caencteueM mpo6os?

a) BOBHMKHOBEHHE TOKA KOPOTKOT'O 3aMbIKAHHUS

0) noBbILIEHHE YIETBHOTO 06BEMHOI0 COMPOTUBICHHS JMDJIEKTPUKA

B) MOBBILIECHHE yITEHOTO MOBEPXHOCTHOTO CONPOTUBJIEHHUS TUDJIEKTPUKA

I'1. Yro He siBisieTCs npeuMyIecTBOM ¢ropconepskarux ra3os B cpaBHeHHH
C )KUIKHUMH UIIeKTpUKaMu?

a) KOPPO3Hsl COMPUKACAIOIIMXCS METAJIOB

0) MaJsast INIOTHOCTH

B) BbICOKAs HAIPEBOCTOMKOCTE

I') CTOMKOCTb K CTApEHHIO

12. Beibepute npaBuibHBIEE METOA MOBBILICHUS paspsiIHOro HarpsKEHHUsI
H30JIATOPOB BO3AYIIHBIX JIDI]

a) yJUIMHEHHE ITyTH TOKa yTEeUKH

0) yMEHbIIICHHE TyTH TOKA YTEUKH

B) OKPBITHE MOBEPXHOCTU U30JIATOPA MACIOM

13. YUro nexuT B OCHOBE MexaHU3Ma 3JIEKTPUYECKOr0 Mpo0dosi TBEPABIX M-
IEKTPUKOB?

a) 3JIeKTPOHHbIE JTABUHOOOPAa3HbIE MPOLECCHI

0) 4acTUYHbIE 3IeKTpUUECKHE paspsiibl

B) 2JIEKTPOIUTHYECKHE MTPOLIECCHI

14. Kakomy kilaccy HarpeBOoCTOHKOCTH JJICKTPUYECKON H3OJISIUUH COOTBET-
CTBYET MaKkCHMalbHas paboyas Temmneparypa 105 rpamycos Llenscus?

a) Kimaccy A

0) kmaccy H

B) Kiaccy E

r) kmaccy Y

I5. Kakoii mokasaresnib yKkasbiBaeT Ha pasBUTHE MPOLIECCOB crapeHus (OKuc-
JIeHHs1) TPaHC(HOPMATOPHOTO Macia?

a) KMCJIOTHOE YHCIIO

0) AussexTpUYecKas MPOHUIAEMOCTh

B) kpaeBoit yron cMayuBanus

16. Kakoit Matepuain WHPOKO HCHONB3YIOT Kak SJICKTPOU3OISILIMOHHBIN TIPH
MPOU3BOJICTBE Kabenei u mpoBogoB?




a) MOJIUATHIIEH
0) reTuHakc

B) ubpa

17. C xaKko# Leblo U3Ie/Msl U3 MONMATHIICHA MOIBEPratlOT HOHU3UPYIOLIEMY
00nyueHuro?

a) C LeJIBIO MOBBILIEHHUS TBEPAOCTH U HArPEBOCTOMKOCTH

0) ¢ LesbIO YMEeHbIIEHHSI HArPEBOCTOMKOCTH

B) C LI€JIbIO MOBBILLEHUS KOPPO3UOHHOM CTOMKOCTH

18. CkoJIbKO Cepbl COJACPIKUTCS B MATKON pe3uHe?
a) 1-3%

6) 30-35%

B) 50-60%

19. Kakoe yTBepxaeHHE SBISIETCS HEBEPHBIM?

a) B COCTaBe Jlaka HeT PaCTBOPHUTEIIS

0) B cocTaBe KOMIayH/ia HET paCTBOPHTEIS

B) JIAKK M KOMIIayH/Ibl SBJISAIOTCS] TBEP/CIOIUME MaTepraIaMu

20. Kak Beet cebs y/1e1bHOE CONPOTUBIICHHE IPOBOIHUKOBBIX MATEPHATIOB C
pPOCTOM TeMIlepaTyphbi?

a) Bo3pacrtaeT

0) yMeHbIIaeTcs

B) HE pearrpyeT Ha U3MEHEHHEe TeMIIEPaTyphl

21. Kakas mezib umeet 6oJiee BBICOKYIO YEJbHYIO 3JIEKTPOINPOBOHOCTD?
a) OTOXOKEHHAs

0) TBepAOTSAHYTas

B) MOKpPbITask TaKOM

22. Kako#t MeTasu1, IpUCYTCTBYIOLIHI KaK MPUMECH B COCTaBe Me/IH Haubosee
CHJIBHO YMEHBIIAET €€ YACIbHYIO 3JIeKTPOMPOBOAHOCTH?

a) Oepuuii

0) LIUHK

B) cepebpo

23. Kako# MeTas, MpUCYTCTBYIOLIMH KakK IPUMECh B COCTaBE ATIOMHHUS
HauboJIee CUITbHO YMEHBIIACT €ro YAEIbHYIO 3JIEKTPOIPOBOTHOCTD?

a) TUTaH

0) HUKeTb

B) LIUHK

24. Jlnst M3roTOBJIEHMS KAaKO# IeTald MpUMEHSIOT Boibdpam?
a) pa3pbIBHOM 3JIEKTPUUECKHH KOHTAKT




0) KOpIyC 3IeKTPHYECKOro arnrapara
B) MarHUTOINPOBO/I JIEKTPOMArHUTA

25. KakoBo HaszHaueHHe cepeOpsiHOii (a3bl B COCTABE KOMIMO3UIIMOHHOTO Ma-
TepHaa pa3pbIBHbIX KOHTAKTOB?

a) obecrieunBaeT 31eKTPONPOBOAHOCTD U TEILTONPOBOJAHOCTH KOHTAKTA

0) obecrieynBaeT AyrocTOMKOCTh KOHTAKTA

B) 00ecreYrBaeT MEXaHUIECKYH0 H3HOCOCTOMKOCTh KOHTAKTA

26. Kakoe 13 yTBep)KI€HUH He SBJISCTCS [PEUMYILECTBOM MOJYIPOBOJHUKA?
a) Majiblid CPOK CITY)KOBI

©) masnble rabapuTsl U Macca

B) OoJibIIasi MEXaHUUYECKast MPOYHOCTh

r) 6OJIBILIO#H CPOK CITYXKOBI

27. Kakoi XMUMHYECKHUH 3]IEMEHT SBJISETCS IPOCTBIM TIOJTYIPOBOAHUKOM?
a) repMaHui

0) GepuHit

B) XpoM

') HUKEJIb

28. Kakoe 0CHOBHOE MPEHMYLIECTBO THYPAMOBO#i pe3HHbI?

a) TaKyl pe3uHy MOKHO HAaKJIa[blBATh HA MEIHBIH IPOBOAHUK Oe3 pazaenu-
Tess

0) obsagaeT MOBBILIEHHON TACTHYHOCTHIO

B) MMEET BBICOKYIO 3JICKTPUYECKYIO TPOYHOCTb

29. YTo He NPUBOAMT K CHUKEHHIO YIEIbHOrO MOBEPXHOCTHOIO COMPOTHBJIE-
HHUS TBEPAOro AUIIEKTpUKa?

a) MOJIMPOBKA MOBEPXHOCTH AMIIEKTPUKA

0) yBelIMueHue TeMIeparyphbl

B) yBEJIMYE€HHUE OTHOCUTEIILHOM BIQKHOCTH BO3/1yXa

I) yBeIMYEHHUE MOJSIPHOCTH JUJIEKTPUKA

30. BemiecTBo, B y3/1aX KPUCTA/UINYECKOH PEINETKM KOTOPOIO HAXOIATCS U
OJIOKHUTEIBHO 3aPsUKEHHBIE M OTPULIATENBHO 3apsKEHHbBIE HOHBI UMEeT. . .

a) MOHHOE CTPOEHHE

0) aToMHOe CTpoeHue

B) MOJIEKYJISIPHOE CTPOEHHE

T') METAJNTHYECKYIO CTPYKTYPY

[lxana oueHHWBAHHS Pe3yJIbTATOB TECTHPOBAHMS: B COOTBETCTBUH C
JICHCTBYIOLIEH B yHMBEpCUTETE Oa/lIbHO-PEHTHHTOBOM CHCTEMOI OlleHMBAHUE pe-
3yJIbTaTOB MIPOMEKYTOYHOU aTTeCTALMK 00YHaIOLIUXCS OCYIIECTBISAETCS B paMKax




100-6anibHOM WIKaNbI, MPH 3TOM MAaKCHMAJbHBIA Gl 10 MPOMEKYTOYHOMN aTTe-
CTalMK 00y4arouxcs Mo ouHoi Gopme obyueHus cocrapiseT 36 6aIoB, M0 0Y-
HO-3a04HOH K 3a04HOU (popmaM oOyueHust — 60 GaIoB (YCTAHOBICHO MOT0KEHH-
em [102.016).

MakcumaibHbIi Gaul 3a TeCTHpPOBaHHE MPEICTaBIAeT CO00M pa3sHOCTh JABYX
YHMCeJ: MAKCHUMAIBHOIO Oasuia 1o MpoMeKyTOUHOW aTTeCTalnu Ul JaHHOU (op-
MbI 00y4enus (36 mnu 60) U MakCHMaIbHOro Oajlia 3a peLIeHHe KOMIETeHTHOCT-
HO-OpUEHTUPOBAHHOM 3a1a4u (6).

bajui, nomydeHHbId 0OyJaromuMes 3a TECTUPOBaHKE, CYMMHUpYeTCs ¢ GaJl-
JIOM, BBICTAaBJICHHBIM €My 3a pELIEHHE KOMIETeHTHOCTHO-OPUEHTHPOBAHHOMN 3a/1a-
4M.

OOwmii Oaur Mo MpoMeXyTOYHON aTTecTallMd CyMMHpPYeTCsl ¢ Oasiamu,
[OJTyYeHHBIMH 00YYarOIMMCS [0 Pe3y/IbTaTaM TEKYILIEro KOHTPOJIs YCIeBaeMOCTH
B TEYCHHE CeMecTpa; cyMMma OajljIoB MEepeBOAMTCS B OLEHKY [0 AMXOTOMUYECKON
iKaae (Uis 3a4eTa) WK B OLEHKY Mo 5-0a/ulbHOM wKane (1UIs 9K3aMeHa) ciejy-
IOLIUM 00pa3om:

CootserctBue 100-6a/IbHON U AUXOTOMUYECKOM 1IIKAJT
Cymma b6annos no 100-6annvnou wkane | Oyenka no Ouxomomuieckoil wkane
100-50 3a4TEeHO
49 u MmeHee HE 3a4TEHO

CooterctBue 100-6ay1bHOM U 5-0a/JIbHOM KA

Cymma bannos no 100-baineroil wxane Oyenka no S-6annvnotl uikane
100-85 OTJIMYHO
84-70 XOPOIIIO
69-50 YZAOBJIETBOPHUTEJILHO
49 u meHee HEYJIOBJIETBOPUTEJILHO

Kpumepuu ouenusanus pesynosmamos mecmuposanus:
Kaxaeiit Bonpoc (3aaHue) B TeCTOBOM (hopMe OLIEHUBAETCs M0 AUXOTOMHU-
YECKOM IIIKaJsie: BBIIIOJIHEHO — 2 aJiia, He BhIMTOoIHEHO — () 6a/1710B.

2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE 3A/JAYH
2 cemecTp

Komnemenmuocmno-opuenmuposannas zadaua Ne |

Wcnons3ys nuarpammy cocrosuus Fe-Fe;C, must cruiasa, comepxariero
2,6%C omnpenenute npu Ttemneparype 1250°C KoJIMYeCTBEHHOE COOTHOILEHHE
¢as.

Komnemenmunocmmo-opuenmuposannas 3aoava Ne 2

[Tonp3ysich qUarpaMMoii COCTOSIHUS JKeIe30yIIIEPOAUCTBIX CIIABOB, YKAXKH-
T€, KaKue MPEeBpalleHUst MPOUCXO/IAT B CTAlM C cojepxanueM yriaepona 0,8 % yr-
JIepoza NpH OXJTAXICHUU KHUIKOTO pacTBOpa /10 KOMHATHOM Temmeparypbl. Jlis
KaXXI0ro MpeBpalleH s YKaXKuTe NpUMepHble TEMIEPATYPhI.




Komnemenmnocmuo-opuenmuposannas sadaua Ne 3

st uyryna ¢ comepxkanuem yrinepoaa 2,8 % onuiuTe Bce MpeBpaLLEHUs C
YKa3aHHEM COOTBETCTBYIOIIMX TeMIIEpaTyp (HauMHas OT JKHUAKOLO pacTBOpa JI0
KOMHATHOMH TeMIeparyphi).

Komnemenmnocmno-opuenmuposannas 3adaua Ne 4

[Ipecc-hopma a5t TUTES aTIOMUHHEBBIX CIUIABOB IO/ 1ABJIeHHEM COIEPIKHUT
okoJio 0,4 % C; 0,3 % Mo; 1 % Si; 2,5 % W, 1 % V. 3anuumre MapKy CTalH,
Ha30BUTE PEXKHUM €€ TepMUYECKOW 00pabOTKH, CTPYKTYpy M cBoicTBa. PekoMeH-
AyuTe pexxum ynpounstomeit XTO, noseimatomeii B 1,5...2 pasa KCIULyaTaluOH-
HYIO CTOMKOCTB Ipecc-(pOopMBI.

Komnemenmuocmuo-opuenmuposannas 3adaua Ne 5

MHcTpyMeHT (3yOHIIO U TOMOp) M3rOTOBIEH U3 cTald Y7 U HO/KeH UMeTh
MHKPOCTPYKTYpPY TPOOCTHTa, JOCTATOYHO BBICOKYIO TBEpAOCTh paboueil wacTw,
MATKYIO Hepabouyro 4acTh. [IpuBenuTe pekMM W TEXHOIOTHIO YIPOYHSOIIEH
TEPMUYECKOH 00paboTKH, obecreunBaloLIne yKa3aHHbIe TPeGOBaHHMSL.

Komnemenmnocmmo-opuenmuposannas sadaua Ne 6

CraHO4HBIH KOIHP, Ui KOTOPOro HEOOXOAUMBI BBICOKAS TBEpP10CTh, U3HO-
COCTOHKOCTE H IOBBIIIEHHOE COMPOTHBIICHHE YCTAIOCTH, M3TOTOBUIA M3 CTAJIH,
coaepxateit okomno 0,38 % C; 1,5 % Cr; 0,9 % Al u 0,2 % Mo. Onpenenure map-
Ky CTald, NPE/UIOXKUTE U OMHULIUTE TEXHOJIOTUIO YHPOYHEHHs KOMUpa, 00ecredu-
BAIOLIYIO BBICOKYIO TBEPJIOCTE IOBEPXHOCTHOTO ci1ost (He menee HB 700).

Komnemenmuocmmuo-opuenmupoeannas saoaua Ne 7
KakoB xumudeckuii coctas 1 Ha3HaYeHHeE CIeAYIOMMX MApOK JIaTyHeW:
JI68, JIC59-1, JIAXK60-1-1?

Komnemenmuocmuo-opuenmupoeannas 3adaua Ne 8

V3 riepedrciieHHbIX HUKE MapOK OJIOBSHHMCTBIX OPOH3 YKaXHTe CHAYa A Ju-
TeiHble, a 3aTeM nedopmupyemsie GpoHssi: BpOLl4-3, BpOL[C4-4-4, bpO10,
BpOHC11-4-3, BpOLICS-5-5, BpO®6,5-0,4. J{iist 0TBETa HEOOXOAUMO YIUTHIBAT
BJIMSIHUE 0JIOBA HA MEXaHUYECKHE CBOMCTBA OJIOBSIHMCTBIX OPOH3.

Komnemenmuocmmo-opuenmuposannas 3adaua Ne 9
Kakoii XuMuueckuil cocTaB HMEIOT CleIyroLIHe Marepualbl: bpAXK9-4,
BpKMu3-1, JDKMus9-1-1, JIA77-2.

Komnemenmmnocmuo-opuenmuposannas 3adaua Ne 10

M3 mepeyrcIeHHBIX MapoK MeTaTHYECKHX MaTepuajoB BbIOEpUTE MapKu
aHTU()PUKIMOHHBIX ciiaBoB: bpC30, AK4, B83, bpOLIC5-5-5, ACYUB16, 11IX15,
bCt6, T15K6.




Komnemenmnocmmuo-opuenmuposannasn 3adava Ne 11
Ioctpouts nuarpammy cocrosinus Fe-Fe;C. Jlns CIuUiaBa, cojepaxariero 2,6%
C onpenenuts npu temnepatype 1000°C KoIHYeCTBEHHOE COOTHOLIEHHE ¢as.
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Juarpamma cocrosuns ciuason Fe-F e;C

Komnemenmuocmuo-opuenmuposannas 3adaua Ne 12

[osb3ysick Auarpammoit COCTOSHUS JKeNe30yrIepPOIUCTBIX CIIIABOB, YKaXKH-
T€, KaKKe NPEeBpaLlCHHUS MPOUCXOAAT B CTAJIAX ¢ coAepkanuem yriuepona 0,3 u 1,3
% yriepoja mpu OXTaKIAEHUH XKHIKOrO PacTBOPA A0 KOMHATHOI TeMIIEpaTyphl.
JL1st KaXkaoro npeBpalieHust yKaKuTe IpUMepHbIe TEMIIepaTyphl.

Komnemenmnocmno-opuenmuposannas sadaua Ne 13

s 4yryHoB ¢ conepxxanuem yriaepona 2,7 u 4,5 % ONUIIUTE Bce [peBpa-
IIEHHA C yKasaHHEM COOTBETCTBYIOIMX TEMIlEpaTyp (Ha4MHAsh OT HKUIKOIO pac-
TBOPA 0 KOMHATHON TeMIIepaTyphi).

Komnemenmmnocmuo-opuenmuposannas 3adaua Ne 14

Tpebyercs nmpousBecTH MOBEPXHOCTHOE YIPOUYHEHHe M3meuit u3 ctamu 20.
HasHaubTe B 00pabOTKH, ONHUILKTE TEXHOJIOTHIO, MPOHCXOISLIME B CTAJH npe-
BpallleHus1, CTPYKTYPY U CBOMCTBA.

Komnemenmnocmno-opuenmuposannas sadaua Ne 15

WHCTpyMeHT wM3roToBiieH u3 cranu Y8 u H0JDKeH MMeTh MHKPOCTPYKTYPY
TPOOCTUTA, BBICOKYIO TBEPAOCTb pabouyed 4acTH, «MSIKYKO» Hepabodyo 4acTb.
IIpuBeanTe pexuM U TEXHONOTHIO yIIPOUHSIONIEH TePMUUECKOIA obpaboTku, obec-
NeYUBaIOIIKE yKa3aHHbIE TPEOOBAHHSL.

Komnemenmnocmuo-opuenmuposannas 3adaua Ne 16
Kyna4ok konupoBanbHOro MexaHusma, [jisi KOTOPOr0 HEOOXOMMMBI BbICO-
Kasi TBEPAOCTh, H3HOCOCTOMKOCTh U MOBBILIEHHOE COIPOTHBIIEHUE YCTATOCTH, H3-




FOTOBUIIH M3 CTallH, coaepxaiuei okoso 0,38 % C; 1,5 % Cr; 0,9 % Al u 0,2 %
Mo. Onpenenure mMapky cranu, NpeanoKUTe U OMUIINTE TeXHOIOIHIO yIpoYHe-
HHS KyJlauka, 00ecreyMBarollyl0 BBICOKYIO TBEPAOCTh MOBEPXHOCTHOIO CIIOS (He
MeHee HRC 63).

Komnemenmnocmmo-opuenmuposannas saoava Ne 17

[onb3ysice aAuarpaMMoii COCTOSHHS JKeNe30y IIePOMCTBIX CIIIABOB, YKaXKH-
T€, KaKue NpeBpalleHHs MPOUCXOIAT B CTAlAX ¢ coaepxaHueM yriuepona 0,45 u
[,2 % yrieposa mpu OXJNaxIeHUM KUAKOTO PacTBOPA 10 KOMHATHOH TeMIiepary-
pbl. Jl1s Ka)KA0ro NpeBpalleHtsl yKaKuTe IPUMEPHbIE TeMIepaTypbl.

Komnemenmnocmmo-opuenmupoeannas 3adava Ne 18

Jnst 4yryHoOB ¢ conepxanueM yriepoaa 4,3 u 5 % onuiuuTe Bce MpeBpalile-
HUSL C YKa3aHUEM COOTBETCTBYIOLIUX TEMIIEPATyp (HaYMHAsi OT XKUAKOTO pacTBOpa
JI0 KOMHATHOM TeMIepaTyphi).

Komnemenmuocmuo-opuenmupoeannas 3adava Ne 19

[Ipecc-popma st MUTHS AMIOMUHHUEBBIX CIUIABOB [10J] IABICHUEM CONEPIKUT
okoi0 0,42 % C; 0,3 % Mo; 1 % Si; 2,8 % W, 1 % V. 3anummure MapKy cTaJl,
Ha30BHUTE PEXKUM €€ TePMUIECKON 00paboTKH, CTPYKTYpy U cBOMCTBa. PekoMeH-
nyure pexxum ynpounsiomei XTO, noseiatomeii 8 1,5...2 pasa sKCIuTyaTaniHoH-
HYIO CTOMKOCTB Ipecc-(popMBlI.

Komnemenmuocmuo-opuenmuposannas 3adava Ne 20

CrecapHblif HHCTPYMEHT M3TOTOBJIEH U3 CTAld Y7 U J0JKEH UMETh MHKPO-
CTPYKTYpY TPOOCTHTA, I0OCTATOYHO BBICOKYIO TBEpPIOCTh pabodell 4acTH, MATKYIO
Hepabouyio 4acTh. [IpuBenuTe peX)HM M TEXHOJOHIO yNPOYHSIONIEH TepMuUe-
CKOH 00paboTku, obecreynBaloLIne yka3aHHble TpeOGOBaHMUSI.

Komnemenmuocmuo-opuenmuposannas 3adaua Ne 21

CraHOYHBIA KOMHP, JUIsi KOTOPOro HEOOXOAUMBI BBICOKAs TBEPAOCTb, H3HO-
COCTOMKOCTb M TOBBILIEHHOE CONPOTUBIICHHE YCTAIOCTH, U3rOTOBMIIM U3 CTAJH,
conepxarer okosno 0,38 % C; 1,5 % Cr; 1,0 % Al u 0,25 % Mo. Onpenenure
MapKy CTaJli, MPe/UIOXKHUTE U ONMIIKMTE TEXHOJIOTUIO YIIPOYHEHH s KONupa, obecre-
YHBAIOLIYIO BBICOKYIO TBEPIOCTH MIOBEPXHOCTHOTO cJ10si (He meHee HB 700).

Komnemenmuocmno-opuenmuposannas 3aoaua Ne 22
KakoB XxuMu4eckuil cocTaB M Ha3HAa4YeHHe CIIEAYIONIMX MapoK JIATYHEii:
JIKC80-3-3, JIAXK60-1-1?

Komnemenmuocmmuo-opuenmuposannas 3adaua Ne 22
IocTpouts nuarpammy cocrosinust Fe-Fe;C. Jlna craga, comepxaruero 2,4%
C onpezenuts npu Temneparype 900°C KOJIHUECTBEHHOE COOTHOLICHUE das.
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Huarpamsa cocrosuus ciuason Fe-Fe,C

Komnemenmuocmmo-opuenmupoeannas 3adava Ne 23

[Tonb3ysice quarpammoii COCTOSHUS JKeIe30yIIEPOAUCTBIX CIIIABOB, YKAKHU-
T€, KaKue MpEeBpallCHUs IPOUCXO/AT B CTaNAX C coepkanueM yriepoaa 0,3 u 1,3
% yriepoaa MpH OXJaXIEHHH JKUIKOTO pacTBOpa 10 KOMHATHOI TeMIepaTyphl.
JList KaXk0ro npeBpalleHust yKaKUTe PUMEpPHbIE TEMIEpPaTypbl.

Komnemenmnocmmuo-opuenmupoeannas sadaua Ne 24

Jlst 4yryHoB ¢ cofepyxkaHueM yriepoja 2,8 u 5,2 % onuiinTe Bce npeBpa-
IICHUS C YKA3aHWEM COOTBETCTBYIOLIMX TEMIlEpaTyp (HayMHas OT XKHIKOrO pac-
TBOpa 10 KOMHATHOM TeMIepaTyphbl).

Komnemenmnocmmuo-opuenmupoeannas 3aoava Ne 25

[Ipu u3mepeHuu TBEpIOCTH CTabHOTO 0Opasua no Metoay bpuresms mo-
JIYYUIIH CIIEAYIOIIME pasMepsl (IuameTpbl) otnedaTkos: d; = 3,0 MM, d; = 3,5 MM.
Harpy3ka cocrasuna 750 kre, uamerp ungentopa 5 My, OnpenestuTe s JaHHO-
ro obpasia 4MciIo TBEpAOCTH 10 Bpunenio.

Komnemenmnocmuo-opuenmuposannas 3adava Ne 26

MHCTpYMEHT HU3roToBiieH M3 cTanu Y7 U DOIKEH MMETh MHKPOCTPYKTYDY
TPOOCTHTA, 10CTATOYHO BBICOKYIO TBEPAOCTh paboueil YacTH, MIrKyro Hepabouyio
4acTh. [IpuBennTe pexxum M TEXHOJOTHIO YNPOUYHSIOLUIEH TepMUYECKOH 06paboT-
KH, obecrieyrBalolye yka3anHble TpebOBaHMUS.

Komnemenmnocmmuo-opuenmupoeannas 3adava Ne 27

Pomuk komnmpa, mis KOTOpOro HeoOGXOAUMBI BBICOKAS TBEPHOCTb, M3HOCO-
CTOHMKOCTB H [OBBILIEHHOE CONPOTUBIEHHE YCTANIOCTHOMH MPOYHOCTH, M3rOTOBHIIU
U3 CTajH, copepxkaiier okosio 0,38 % C; 1,5 % Cr; 0,9 % Al u 0,2 % Mo. Ompe-
ACTHUTE MApKy CTalW, MPEJIOKUTE U OMHUILIMTE TEXHOJIOIHIO YIIPOUHEHHS POJIMKA




KOMMpa, 00eCrevYHBaloLLy 0 BBICOKYIO TBEPAOCTh MOBEPXHOCTHOTO CiI0s (He MeHee
HB 700).

Komnemenmnocmuo-opuenmuposannasn 3aoava Ne 28

W3penne, U3roToBlIEHHOE M3 MEH TOJABEPrIOCH XOJOAHOMY MIaCTUYECKO-
My nepopmupoBanuio. OnuiIkTe Kakue CBOMCTBAa MeAM M3MeHWTuch. HasHnaupTe
00paboTKy M3aeus, C LeIbl0 BO3BpATa IIPEKHUX CBOHCTB.

Komnemenmnocmuo-opuenmupoeannas 3adaua Ne 29

[Ipu u3mMepeHrn TBepIOCTH 00pa3siia U3 aTIOMHHHEBOrO CILIABA 110 METOY
bpuHess mosy4niu cinenyiomye pasmeps! (1namMeTpsl) oTrneyaTkos: d; = 2,5 MM,
d, = 2,8 mm. Harpyska cocrasuna 250 kre, guamertp uHaeHtopa 5 mm. Onpesesunre
JUTsL JIAaHHOTO 00pasia 4uciio TBepAOCTH Mo bpuueo.

Komnemenmnocmmo-opuenmupoeannas 3aoava Ne 30

IIpoBosiOKa, M3rOTOBJIEHHAs U3 MeH [OABEPrIaCh XOJIOJHOMY ILTACTHYE-
CKoMy ne(popmupoBaHuio. ONUIINTE KaK U3MEHUIUCh CTPYKTYpa M CBOMCTBA Me-
nu. Haznaubre 06paboTKy M31eus, C Le/bio BO3BpaTa MpeXHUX CBOMCTB.

3 cemectp
Komnemenmnocmuo-opuenmupoeannas 3adava Ne |

Obpasew aussiekTpuKa MpAMOYrobHON GopMbl AIHHOMK a=200 MM, IMPHHO
b=100 mm 1 TonmuuHoK h=1,3 MM HMeeT mapameTpbl: OTHOCHTENBHYIO AUIICKTPH-
YECKYI0 MPOHHLAEMOCTh & = 2 8, TaHIeHC yrjia AM3JIeKTPHYECKHX MOTEPh MpH
Temrepatype 20°C — tgd=1,4-10". K BEPXHEH U HH)KHEH IpaHsM oOpasia MmpuKIia-
apiBaercst HanpspbkeHue U=1,2 kB. Omnpenenurte MOLIHOCTH MOTEPh M yje/bHbBIE
AMDJICKTPUYIECKHE MOTEPH MPU MPUIOKEHUH K JTUIIEKTPHKY MEPEMEHHOT0 Hampsi-

eHus uactotoit f= 60 ', u Temneparype 20°C.

Komnemenmnocmmo-opuenmuposannas 3aoaua Ne 2
Ornpenenurte TaHTeHC yriia MINEKTPHYECKUX MOTEPh I BO3AyXa MpPH Ya-
crote 60 ['w.

Komnemenmnocmmo-opuenmuposannas 3aoava No 3
Onpenenure TemrepatypHblit KOIGOUIHEHT JUITEKTPUYECKON TIPOHHIIAEMO-
CTH TIpH YKa3aHHOH TemIeparype MeTonom rpaduueckoro auppepeHunpoBaHus
KPUBOW, IPUBEACHHOM Ha PUCYHKE
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Komnemenmmnocmuo-opuenmuposannas sadaua Ne 4

Paccuuraiite nuanekTpuyecKylo MPOHHMIIAEMOCTH KOMMO3UTHOIO AHAJIEK-
TpHKa KOHJgHCaTOpa, cocTosmero u3 cmecu: 40% pytuna u 60% u3 ynstpadap-
¢opa. Pacuer mpoBecTu A MapanienbHOrO W MMOCIEAOBATENLHOIO pacrosoxe-
HHUSL.

Komnemenmnocmuo-opuenmupoeannan saoava Ne 5
OrnpeieiuTh TaHreHC yrila AH3IeKTPHYECKUX T10Teph s BO3AyXa IpH Ya-
crore 70 ['m.

Komnemenmmnocmmo-opuenmuposannas sadava Ne 6

O6pasew 1u3/1eKTPUKA IPIMOYTONBHON HOPMBI JUTHHOM a=250 MM, LIUPUHON
b=150 mm u TonmuHOM h=1,4 MM HMeeT napaMeTpsr: OTHOCHUTEJIBHYIO JUIJIEKTPHU-
HECKYI0 MPOHMLAEMOCTh & = 3,2, TAHIEHC yria JIM3IeKTPHYECKUX MOTeph Mpu
Temiepatype 20°C — tgd=1,6-10". K BEpXHeW M HHUXKHEH rpaHsM oOpasia npukia-
AbiBaeTcs HanpsukeHne U=1,3 xB. Onpenenure MOLIHOCTH MOTeph U yjiebHbIE
AUSICKTPUIECKHE MOTEPH NPH MPUIIOKEHUM K JAUSIEKTPUKY [IEPEMEHHOIO HAMpsi-
xeHust yactotoi f= 70 I'u, u Temnepatype 20°C.

Komnemenmuocmuo-opuenmuposannas 3adaua Ne 7

Bribepute Takyio 3MeKTPOH30IALMOHHYIO HEOPTaHMYECKYIO TIJICHKY, npu
KOTOPOH MOXHO IMOJIy4HTh MAKCUMANIbHYIO EMKOCTb yCTPOHCTBA, HCIIONB3YIOLIEr0
3Ty IUICHKY JUTSl U30JIALIMU MEXIY IJIEKTPOJAMH.

Komnemenmuocmno-opuenmuposannas sadaua Ne 8

Bo ckonbko pa3s u3MeHHMTCS eMKOCTh IIIOCKOTrO KOHJIEHCATOpa, eCiIi B Kade-
CTBE AMDICKTPUKA MEXJy MIaCTHHAMHU BMECTO Oymaru, MpONUTaHHOM mnapadu-
HOM, UCII0JIb30BaTh JIMCTOBYIO CIIIOAY TaKOM e TOJILUHBI?

Komnemenmuocmno-opuenmuposannas saoava Ne 9

OGpasen 1udIeKTPHUKA IPAMOYTOIBHOM HOpMBI ATHHON a=450 MM, LIMPUHOM
b=350 mm u TommuHo#K h=1,8 MM umeeT napameTpsr: OTHOCHTEJIbHYIO JIUAJIEKTPHU-
YECKYIO MMPOHMLAEMOCTb & = 4,3, TAHIeHC yria JIMAIEeKTPHYECKUX [OTeph MPH
Temreparype 20°C — tgd=2,4-10". K BEpPXHeW W HHXKHEH rpaHsM obpasua mpukiia-
AviBaeTcs Hanpsbkenne U=1,7 xB. Omnpenenute MOLUHOCTH MOTEpPh M yAeNbHbIE
AUDNICKTPHUYECKHUE MOTEPH MPU MPUIOKEHUH K TUIIEKTPUKY MEPEMEHHOr0 Harps-
kenust yacroroi f= 110 I'u, u Temneparype 20°C.

Komnemenmuocmuo-opuenmuposannasn 3adava Ne 10

Beibepute Takyo 3/1€KTPOM3OIISLHOHHYIO HEOPraHHYECKYHO MICHKY, NpU
KOTOPOH MOXKHO I0Jly4HTh MAKCHMAIbHYIO EMKOCTb YCTPOHCTBA, MCIIONB3YOLIEr0
3Ty MJICHKY JUISl H30ISALUMH MEXIY 3JIEeKTPOJaMHU.

Komnemenmuocmuo-opuenmuposannas 3adaua Ne 11




Onpenesnnte TemnepatypHbiii KOIQGHUILIHEHT AHIIEKTPHYECKOi MPOHULIAEMO-
CTH TIPH YKa3aHHOH TemIiepatype MeToa0M rpaduueckoro auddepeHmpoBaHus
KPUBOM, NPUBEJIEHHON HAa PUCYHKE
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Komnemenmuocmuo-opuenmupoeannas 3adaua Ne 12
3
[Tnomane obkianok miockoro koHaeHcatopa 10 cM®, MaTepuan AUdNEKTPUKa
— PYTHJIOBasi KEpaMHKa, TONIIMHA AUdIeKTpuKa 5 mm. Halith eMKoCTh KOHIeHCa-
Topa.

Komnemenmuocmmuo-opuenmupoeannas 3adava Ne 13

O6pasen qUdIEKTPHKA IPAMOYTOIBbHOH hopMbl THHON a=300 MM, LIUPUHOM
b=200 mm u TonumuO#i h=1,5 MM umeeT mapamerpsr: OTHOCHUTEIIBHYIO [IHD JIEK-
TPUYECKYIO POHULIAEMOCTD & = 3 ,5, TAHTEHC yria AU3JIEKTPHYECKHX MOTEPh MpPH
temrepatype 20°C — tgd=1,8-10". K BepXHEW U HU)KHEN rpaHsM oOpasiia MpuKIia-
AviBaeTcs Hanpspkenune U=1,4 kB. Onpenenurte MOLIHOCTH MOTEPh W ye/bHbIE
AMDTIEKTPUYECKHE MOTEPH MPH MPUIIOKEHUH K JHIIEKTPHKY [ePEMEHHOI0 Harps-
xenus qactoroi f= 80 ['u, u remneparype 20°C.

Komnemenmnocmmuo-opuenmupoeannasn 3adava Ne 14

Kakum croco6omM MOXHO BOCCTAHOBUTH ITACTHYHOCTH XOJIOIHOKATAHBIX
MenHbIX JieHT? HaszHaubTe pexum TepMUIecKoil 06paboTKH U OMUIIUTE CYIIHOCTh
MPOUCXOASIIUX MTPOLIECCOB.

Komnemenmuocmmo-opuenmuposannas 3adava Ne 15
Omnpenenure TaHreHe yriia AMANEKTPHYECKHX ITOTEPh A1 BO3AyXa MPH 4Ya-
crore 50 ['w.

Komnemenmnocmmo-opuenmuposannasn 3adava Ne 16

Obpaser 1uss1eKTPUKa MPSAMOYTONBHOM (HOPMBI JUTHHOH a=500 MM, IIHPUHOI
b=400 mm u TomHMHOM h=1,9 MM HMeeT mapamMeTpbl: OTHOCHTEIHHYEO JIUBJIEKTPH-
YECKYIO0 MPOHULAEMOCTh &, 4 5, TAHTEHC yria AUAIEKTPUYECKHX MOTEPh MpPU
temneparype 20°C — tgd=2,6-10". K BEpXHEH W HM)KHEH rpaHsM oOpasiia MpHKiia-
AeiBaetcs HanpspkeHue U=1,8 kB. Onpeznenurte MOLIHOCTH MOTEph M yAelbHBIE
AUBJICKTPUYIECKHE MOTEPH NPH NMPHIIOKEHUH K AUINIEKTPUKY IEPEMEHHOI0 Hampsi-
KeHus gactortoi f= 120 ['u, u Temneparype 20°C.

Komnemenmuocmuo-opuenmupoeannas sadava Ne 17




Kakum ¢rnocoboM MOXKHO BOCCTAHOBHTH IIACTHYHOCTH XOJNOIHOKATAHBIX
MeJIHBIX JIeHT? HasHaubTe pesknum TepMuYeckoil 06pabOTKH U OIHUIIKTE CYLIHOCTh
MPOMUCXOMSIUUX MPOLECCOB.

Komnemenmnocmmuo-opuenmupoeannas 3aoava Ne 18

BerbeprTe Takyro 31eKTpOU30NIALHOHHYIO HEOPraHUYECKYIO [UIEHKY, MpH
KOTOPOH MOXHO IOJIy4UTh MaKCHUMAIbHYIO EMKOCTb YCTPOHCTBA, HCIOJB3YIOLIEr0
3TY MJICHKY [UIS U30JISLMU MEXIY 3JEKTPOIAMH.

Komnemenmnocmno-opuenmuposannas 3aoaua Ne 19

Obpasew AndIIeKTpUKa NPAMOYTOIBHOM (HOPMBI JTHHO#H a=600 MM, MHPHHOI
b=500 MM u TonmmHON h=2,2 MM HMeeT napameTphl: OTHOCHTEbHYIO JAU3IEKTPH-
YECKYH IMPOHULAEMOCTh & = 5 ,0, TaHTeHC yria JUAIEKTPUYECKHX [O0Teph MpU
temreparype 20°C — tgd=3,0-10". K BepXHEH U HUXKHEH rpaHsM oOpasla rnpukiia-
neiBaercs HanpspkeHue U=2,0 xB. Onpeznenurte MOLIHOCTB 1MOTEPh M y/e/bHbBIE
AMDJIEKTPUIECKHE MOTEPH MPH MPUIIOKEHUHU K JUIIEKTPHKY MEPEMEHHOr0 Harpsi-
KeHus 4yactotor f= 140 I'u, u temneparype 20°C.

Komnemenmuocmuo-opuenmuposannas 3adaua Ne 20

BosoyeHne MenHON MPOBOIOKK MPOBOASAT B HECKOJIBKO MepexooB. B Heko-
TOPBIX CJIy4asX IMPOBOJIOKA HA MOCJEIHUX Iepexoaax paspbiBaercs. OObiCHUTE
NPUYMHY pa3pelBa U YKa)XHUTE CIOCOO ero mperyrpexiIeHus.

Komnemenmuocmmuo-opuenmuposannas sadaua Ne 21

Kakum cnoco6oM MOXHO BOCCTAHOBHMTBH IUIACTHYHOCTH XOJOAHOKATAHBIX
MeJHBbIX JIeHT? HasHa4ybTe pexXxuM TepMUYECcKOil 00pabOTKU U OMUIINTE CYIIHOCTh
MIPOUCXOIALLUX MTPOLIECCOB.

Komnemenmnocmno-opuenmuposannas 3adaua Ne 22

Obpasert 1usJ1eKTPUKa NPAMOYTONBHOM (HOPMBI JUTMHOM a=350 MM, IIUPHHOI
b=250 MM u TonmuHON h=1,6 MM HMeeT mapamMeTphl: OTHOCHTEBHYFO JUDIEKTPHU-
YECKYIO MPOHULAEMOCTh & = 3 ,8, TAHIeHC yria IUINIEKTPUYECKUX MOTEPh MPU
temnepatype 20°C — tg8=2,0-10". K BepXHEH W HMJXKHEH rpaHaM obpasia npukJia-
AbiBaeTcs Hanpspkenne U=1,5 kB. OnpenenuTbs MOIIHOCTh MOTEPh U y/AeNbHbIE
AMDIIEKTPUIECKHE MOTEPH MPU MPUIIOKEHHH K IHIIEKTPHKY TEPEMEHHOTO HaMps-
kenust yacroroi f= 90 I'u, u remneparype 20°C.

Komnemenmnocmmo-opuenmuposannas 3aoaua Ne 23

Obpaser; auanekTpuKa NpsMOyronbHOM (GopMel JuHON a=550 MM, MmHUpH-
HOi b=450 MM u TonmmHON h=2,0 MM HMeeT mapamMeTpbl: OTHOCHUTENBHYIO -
3JIEKTPUYECKYIO MTPOHHULIAEMOCTh & = 4 ,8, TAHIEHC yI/1a AUAIEKTPUYECKHX MTOTEPh
npu Temreparype 20°C — tg6=2,8-10", K BepXHEHW W HHWKHEH rpaHsM oOpasia
npuknapiBacTes HanpskeHue U=1,9 kB. Onpenenuts MOIIHOCT TOTEpsh W
YACIIbHBIE JTUANICKTPUUECKUE MOTEPU MPU MPUIOKEHHU K JJUIIIEKTPUKY [TepeMeH-
HOro HampspkeHust yactotoit f= 130 I'u, u temneparype 20°C.




Komnemenmnocmuo-opuenmuposannas 3aoava Ne 24

PaccuuraiiTe OMAJNIEKTPUYECKYIO MPOHHULAEMOCTh KOMIO3ZHTHOIO HAJIEK-
TPHKa KOHAEHCATOpa, COCTOSLIEro U3 cMecH: 45 % BuUHMUMIAcTAa U 55% 371eKTpo-
(apdopa. Pacuer npoBecTH [ napauieNbHOrO U MOC/IE0BATENBHOTO PACIIOJIO-
HKEHHSL.

Komnemenmnocmno-opuenmupoeannas sadava Ne 25

Jletasu ¥3 Menu, WITaMMOBaHHbIE B XOJNOAHOM COCTOSIHHH, UMEITH HH3KYIO
MIACTUYHOCTh. OOBACHUTE MPUUUHY ITOrO SIBIECHUS U YKAXKHUTE, KAKHUM CIIOCOOOM
MO>KHO BOCCTaHOBHTb TUIACTHYHOCTh. HazHaubTe pexum oOpaboTKu U NMPUBEANTE
XapaKTep U3MEHEHHS! CTPYKTYPbI U CBOMCTB.

Komnemenmnocmmuo-opuenmuposannas 3adava Ne 26

Bo CKko/IbKO pa3 M3MEHMTCS €MKOCTh IUIOCKOrO KOHIEHCATOpA,
€CJIM B KAueCTBE JAMDJICKTpHUKA MEXKAY IUIACTUHAMU BMECTO Oymarw,
MPOMMTAHHOW MMapa(UHOM, HCIIOIB30BATH JUCTOBYIO CIIIOAY TaKOW Ke
TOJIUIMHBI?

Komnemenmuocmno-opuenmupoeannas sadava Ne 27

Kakum crmoco6oM MOXXKHO BOCCTAHOBHTH IUIACTHYHOCTH XOJOTHOKATAHBIX
MeHBIX JIeHT? HasHaubTe pexxum TepMuueckoii 06paboTKH U ONULINTE CYIIHOCTh
IIPOUCXO/ISALIMUX MTPOLIECCOB.

Komnemenmuocmmo-opuenmuposannas 3adava Ne 28
Onpezenute TemnepatypHslii KOIQOHULHEHT THUIIEKTPHYECKOH MTPOHUIIAEMO-
ctu npu Temrnepatype 14°C mertonom rpapuyeckoro nuddepeHurMpoBaHus KpH-
BOM, PUBEJICHHON Ha PUCYHKE
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Komnemenmnocmuo-opuenmuposannas 3aoava Ne 29

Paccyuraiite QU3IEKTPUYECKYIO MPOHUIIAEMOCTh KOMITO3UTHOTO JH3JIEK-
TPUKa KOHJEHCaTopa, coctosiiero us cmecu: 30 %  ¢ubpsl u 70% nonuctupona
Pacuer npoBecTH 1/ napaniebHOro U MOCIIEA0BATENLHOIO PACIOIONKEHHS.

Komnemenmnocmmuo-opuenmuposannas 3adaua Ne 30




Berbepire Takyio 3JeKTPOM3OISMLHOHHYIO HEOPraHHYECKYIO IUICHKY, MMPH
KOTOPOH MOKHO MOJIy4HTh MAKCHMAJIBHYIO EMKOCTb YCTPOICTBA, HCIIOB3YOLIEr0
3Ty IUICHKY JUISL H30JISILIMU MEXIY 3JIEKTPOIaMH.

[lkana oueHHBAHUSI peIeHHs] KOMIETEHTHOCTHO-OPHEHTHPOBAHHOI
3a/1a4M: B COOTBETCTBHH C ACUCTBYIOLIEH B yHUBEPCUTETe OAJIbHO-PEHTHHIOBOM
CHCTEMOH OLIEHHBAHWE PE3yJIbTATOB MPOMEXYTOYHON aTTECTALMH 00YYaIOUHXCS
ocyuiecTisercs B paMkax 100-6anibHON WIKaIbI, IIPU TOM MaKCUMANbHBIN Gasl
0 TMPOMEKYTOYHOU ATTeCTAUMU OOYHAIOLIUMXCS M0 OYHOU (hopme obydeHHs co-
crapjseT 36 6awios, M0 0YHO-3a04HON U 3a04HOI (hopmam obyueHus — 60 (ycra-
HOBJIeHO noJioxkeHueMm [102.016).

MakcuManibHOE KOJMYECTBO 0alioB 3a pelleHHe KOMIETEHTHOCTHO-
OPHEHTHPOBAHHOM 3aa4u — 6 GaslIoB.

bain, nomydyeHHbli 00y4aromuMcs 32 pelIeHHEe KOMIETEHTHOCTHO-
OPHEHTHPOBAHHOM 3a1a4yd, CyMMHpYeTCs ¢ GanioM, BBICTABIEHHBIM €My IO pe-
3yJbTaTaM TECTHPOBAHHUS.

O6mwumii Gamn Mo NMPOMEXyTOYHOH aTTecTalMM CyMMHpYETCS ¢ Oaiiam,
MOJTy4EeHHbIMU 00Y4alOIMMCs 110 Pe3yJIbTaTaM TEKYIIEro KOHTPOIIS YCIIeBAEMOCTH
B T€4YEHHE CeMecTpa; CymMMa 0aJlioB MEPeBOAUTCS B OLUEHKY M0 JUXOTOMUYECKOM
mKaje (JUis 3a4eTa) Wik B OLEHKY MO 5-0aibHOM wikage (J1s 3K3aMeHa) cueny-
IOLIUM 00pa3zom:

CootercrBre 100-6a/mIbHON U IUXOTOMHYECKOH KA
Cymma b6annos no 100-6annenoii wkane | Oyenka no duxomomuueckoil wkane
100-50 3a4TEHO
49 u meHee HE 3a4YTEHO

CootBercrBue 100-6aibHOM U 5-0a/UTBHOM 1IKAJ

Cymma bannos no 100-6annsroi wikane Oyenka no 5-6anneHoil wikane
100—85 OTJIMYHO
84-70 XOpO1IO
69-50 YAOBJIETBOPUTEITLHO
49 u meHee HEeyIOBJIETBOPUTEIBHO
Kpumepuu OUCHUBAHUA pewerusn KOMNemeHmHoCmHo-

OpUCHMUPOBAHHOU 3a0auu:

6-5 6a10B BHICTABISIETCS O0YYaAIOLIEMYCS, €CIIH peleHue 3a1a4yu JIeMOH-
CTPUPYET [I1yOOKOE MOHUMaHHE 00yYaIOIIUMCs MTPeI0KEHHOM npoOIemMbl U pas-
HOCTOPOHHEE €€ PaCCMOTPEHHE; CBOOOIHO KOHCTpYHpyeMas paboTa MpeacTaBIsieT
coboi JIO'HYHOE, SICHOC U [IPHU 3TOM KpaTKO€, TOUHOE OIIMCaHUe Xoaa PEUICHHS 3a-
faqu (MOCNEeNOBATENbHOCTH (MM BBIMOJHEHUS) HEOOXONMMBIX TPYLOBBIX Jeii-
CTBHU) U HOPMYTUPOBKY JOKA3aHHOTO, PABUILHOTO BHIBOJA (oTBeTa); MpU TOM




00yHaIOIKMMCS MPETOKEHO HECKOIBKO BAPUAHTOB PeLCHHs WITH OpUTrHHAJILHOE,
HeCTaHIapTHOE pelueHue (Wian Hanbosiee >(ekTHBHOE, MM Haubogee paLuo-
HaJIbHO®, WJIK ONTHMAjbHOE, WJIH €AMHCTBEHHO MpaBWIbHOE pelleHHe); 3amaya
pelueHa B yCTaHOBJICHHOE MPeroiaBarteseM BpeMs HIU C OllepeKeHHEM BPeMeHH.

4-3 Ganna BeICTaBIIAETCS OOYyHarOLIEMYCs, €C/IU pelIeHHe 3afadd [eMOH-
CTPUPYET MOHUMaHHE O0YYarOWUMCs MPEeIOKEHHOM MpoOIeMbl; 3a1a4a pelieHa
THUIOBBIM CITOCOOOM B YCTaHOBJIEHHOE MPErogaBareieM BpeMs; HMEIOT MeCTO 00-
e $passl U (HJIM) HECYLIECTBEHHbIC HENOYETbl B OMMCAHHH XOAA PeLIeHHsS H
(unn) BeIBOAA (OTBETA).

2-1 Gajuia BBICTaBIAETCS OOYYAOIIEMyYCs, €C/H pelleHHe 3a4a4d IeMOH-
CTPUPYET MOBEPXHOCTHOE MOHUMaHHE OOYUAIOLIMMCS [PEIOKEHHON MPOBIeMbI;
OCYIIECTB/ICHA TOMNbITKA IIA0JIOHHOIO PEIeHHs 3a/[a4y, HO [PU ee PelIeHHH J0-
MyLIEHbI OLIMOKH U (MJIK) MIPEBBILIEHO YCTAHOBIIEHHOE MPEOaBaTeNleM BPeMs.

0 OastoB BbICTaBIsIETCS OOYYArOLIEMYCSl, €C/IM pELIeHHE 3a7auu AeMOH-
CTPUPYET HEMOHMMAHHE 00YYaIOUIUMCS MPEUIOKEHHONH MpobaeMsl, U (1K) 3Ha-
HHUTE/IbHOE MECTO 3aHUMAIOT 00LIMe (Ppasbl  FOJIOCIOBHBIE PACCYKIAEHHS, U (HITH)
3ajjaya He pellieHa.




