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Ilepeuens komnemenyuilt u UHOUKAMOPOE OOCMUICEHUA KOMNEMEHY LI C YKA3AHUEeM IMAanos Yopmupoeanus
6 npoyecce 0C60CHUA OUCUUNTIUH b
Komnerenmus:
OIIK-5 - CriocobeH ucToib30BaTh CBOMCTBA KOHCTPYKLMOHHBIX M 3JIEKTPOTEXHUYECKUX MAaTEpUAJIOB B pacueTax MapaMeTpoB U PEKUMOB
00BEKTOB TPO(PECCHOHATHHOMN NEATETLHOCTH.
WMHauKaTOphl JOCTUKEHHUS] KOMIIETEHIIUU:
OIIK-5.1 - 3HaeT OCHOBHBIE CBOMCTBA KOHCTPYKLIMOHHBIX U AIEKTPOTEXHUUECKUX MAaTEPUAJIOB;

OIIK-5.2 -  YMeer mpoBOIUTH pacueThl MApaMETPOB U PEKUMOB 0OBEKTOB MPO(ECCHOHATBHON AEATEIbHOCTU C YU€TOM CBOWCTB
KOHCTPYKLMOHHBIX U JIEKTPOTEXHUUYECKHX MaTEpUasOB;
OIIK-5.3-  Biageer MeToaMu y4eTa CBOMCTB KOHCTPYKIIMOHHBIX U 3JICKTPOTEXHUYECKHX MaTepHajIoB IPU pacyeTax napaMeTpoB U

PEXUMOB 00BEKTOB MPOGECCUOHATBHON JAESITENTbHOCTH.
1 04HOTO OTAENIEHUS

HNuaukaTopbl Ortanbl (OPMUPOBAHNS B NPOIEcCe OCBOCHUS THCIUTIIHHBI
JI0CTHKEHUSI Jlexuuu IpakTH4ecKkue JlaGopaTopubie KypcoBoii mpoexT Haumenosanue
KOMIIeTeHIHHU 3aHATHS JAHATHS (paGora) OUEHOUHO020 cpedcmea
Pacuemno-epagpuueckasn
OIIK-5.1 Temsr 1-6 Temsr 2,3,5 - - pabomal Konnoxeuym/s>x3
amen
Pacuemno-epaghuueckas
OIIK-5.2 Tewmbr 1-6 Tewmsr 2,3,5 - - paboma/Konnoxeuym/2x3
amen
Pacuemno-epagpuueckas
OIlK-5.3 Tewmsr 1-6 Tewmsr 2,3,5 - - paboma/Konnokeuym/sx3
ameH




JJIS 3a049HOTrO OTACICHUS

HNuaukatopsl Jrtansl GOpMHUPOBAHHS B MPOIECCe OCBOCHHS TUCIHIIITHHBI
> Haumenosanue
JOCTHKEHM S Jlekuuu IMpakTnyeckmne JlabGopaTtopHbie KypcoBoii npoekt
OUEeHOUHO020 cCpedcmea
KOMIIEeTEHIIHHU 3aHSTHS 3aHSITUS (pab6ora)
K O
OIIK-5.1 Temnr 1-6 Tewmnr 2,3,5 - - OHMPpOTLIAA pavomd
|Konnokeuym/sxzamen
K O
OIIK-5.2 Temnr 1-6 Temnr 2,3,5 - - OHMPpOTLIAA pavomd
/Konnoxeuym/>x3amen
K
OIIK-5.3 Temnr 1-6 Temnr 2,3,5 - - onmponshas pagoma
/Konnoxeuym/sx3amen




Ilepeuenv oyenounvix cpeocme no oucuuniune (MooyJo)

JUJ1g OYHOT'O OTAEICHUS

OueHoYHbIE CPeACTBA KoJj-Bo Min, 6aJs10B Max, 6a/110B
PacuerHo-Tpaduueckas 1 18 30
pabota
Komnoksuym 3 18 30
DK3aMeH 1 24 40
Uroro: 60 100

Jli1g 3a04HOT0 OTHIEIEHUS

OueHoYHBbIE CPEACTBA Koua-Bo Min, 6a/L10B Max, 6aa10B
KonrponsHas pabora 1 18 30
KomnokBuym 3 18 30
DK3aMeH 1 24 40
Hroro: 60 100
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87-100

OTiIuyHO
(3auTeHO)

OrleHKa «OTJIHYHO» BBICTABISCTCA CTYAEHTY, €CJIH TEOPETHUYECKOE
coJiep>kaHle Kypca OCBOCHO TMOJHOCTBIO, 0e3 MpoOenoB; McUepbIBaIoIIe,
MOCJIC/IOBATENIbHO, YETKO W JIOTHYECKH CTPOHHO H3JaraeT Marepuar,
CBOOOJIHO CIIPaBISIETCS C 3ajjayaMy, BOMPOCAMH W JAPYTHMH BHIAMH
MPUMEHEHHUST 3HAHUI, HCIONL3yeT B OTBETE JOMOJIHUTEILHBIN MaTepHal
BCC MPECAYCMOTPCHHBLIC HpOFpaMMOﬁ 3aJaHHus BBIIIOJIHCHBI, KAa4CCTBO HX
BBIIIOJIHEHUA OILICEHCHO YHCIOM 6aJ'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY;
aHAMM3UPYET TOJIYYCHHBIC PE3YJIbTAThl, MPOSBISET CAMOCTOSATEILHOCTh
MIPY BBIMTOJHEHUH 3aJTaHUN

74 - 86

Xopo1io
(3auTeHo)

OneHka «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOe
coJiep)kaHUE Kypca OCBOEHO IIOJHOCTHIO, HEOOXOAMMBIE MPAaKTUUYECKUE
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPCHHBIC
mporpaMMoii  oO0y4deHHsT y4deOHble 3aJaHWS BBIIOJHEHBI, KAdeCTBO WX
BBITIOJTHEHHS [IOCTaTOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepual,
rPaMOTHO U MO CYIIECTBY H3JAraeT €ro, HE JOMycKas CYIICCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y noBnersopu
TEILHO
(3auTeHo)

OueHkKa  «yJOBICTBOPUTENBHO»  BBICTABISETCS  CTYICHTY,  €CIH
TEOPEeTUYECKOe COJepKaHHE Kypca OCBOCHO YAaCTHYHO, HO MPOOENsl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO NPEAYCMOTPEHHBIX
HpOrpaMMOH 3a/IaHNH BBIITOJIHEHO, HO B HUX UMEIOTCSI OIIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIH BONPOC CTYIEHT AOITYCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUWIbHBIE (OPMYTUPOBKH, HAONIONAIOTCS HApYIIEHHUs] JIOTMYeCKOit
MOCJIE0BATENIFHOCTH B M3JIOKEHHH IPOTPAMMHOTO MaTepHala.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBEThI Ha BOIIPOCHI IIO
TEMaM OUCHHUIIIIMHBI ITOCJICA0BATC/IbHBI,

JIOTUYCCKHU

HC3HAUUTCIIBHBIC HCI0YCTHI
TaKHe
CaMOCTOATCIIBHOTO

CTYJICHTA,

OIIMOKY | TIp

W3TIOKEHBI,  JIOMYCKAIOTCS
B OTBETE
OTCYTCTBHE

peUCBBIC

KakK
BbIBOJA4,

Hwxe 60

Heynosnersop
UTEIBHO
(1e 3auTeHoO)

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISAETCS CTYAECHTY, €CIIM OH HE
3HACT 3HAYUTENBHOM YacTH MPOrpaMMHOIO Marepuana, JOIyCKaeT
CYIIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyJHCHUSMH
BBHIMOJIHSCT — TpakTHYeckue paboTbl, HEOOXOAWMBIE  IMPAKTUYECKUE
KOMIIETCHIMM HE CQOPMUPOBAHbI, OONBLIIMHCTBO HPEAYCMOTPEHHBIX
nporpaMMoii 00ydeHHsl yueOHBIX 3aJaHWi HE BBIIOJIHEHO, KaueCTBO HX
BBITTOJIHEHHSI OLIEHEHO YHMCIIOM OaJJIOB, OM3KHM K MUHUMAILHOMY

Orenka
CTYIIEHTY,

«HE 3a4YTCHO»
€CIIn

BBICTaBJIISICTCS
CTYAEHT HE€ 3HAaeT

OCHOBHBIX ITOHATHU TEMBI JUCHUIIIINHBI,
HC OTBCYACT Ha JOIOJHUTCIBHBIC U
HaBOJAIIHEC BOIIPOCHI MTPEIIOAaBATCIIA.




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPeCTBA

Ne |HammenoBanue| Kpartkasi xapakrepucTuka oueHoynoro | IlpeacraBiieHue
/| OLEeHOYHOIro cpeacTBa OLICHOYHOT' 0
cpeacrsa cpeactsa B poHae
1 2 3 4
Kontponsnas  |CpeAcTBO MOpPOBEPKHM yMEHUW MNpUMEHSTH|KoMIekT
1 IpaGora MOJIyYECHHbIE 3HAaHUS [JIs PELICHHS 3aJa4|KOHTPOIbHBIX
ONPEJEICHHOr0 THUIIA [10 TEME WIH pa3leny. |3aJaHHi 110
BapUaHTaM
2 |PacueTHO- CpenctBo TMpOBEpKH YMEHHH MNpUMEHATh|KoMmiekT
rpaduueckas MOJIyYECHHbIE 3HAHUS o 3apaHee 3aJaHui TUTSL
pabora ONpEICICHHOW METOIUKE JUISl PEIIEHUS 3a/1a4|BBIITOJTHEHUS
WM 3aJJaHui 110 MOAYJII0 W JUCUHUIUIMHE B|pacyeTHO-
LEJIOM. rpaduaeckoit
paboThI
3 |KomnokBuym CpenctBo KOHTpoJii ycBoeHMs yueOHoro|Bompockl mo Te-
MaTepuaia TEeMbl, paslena WIu pa3/esioB|Mam/paszaenam
JUCIUTUIMHBI, OPraHU30BaHHOE KaK Y4eOHOE|AUCIUILIUHBI.

3aHATUE B BUJIC cobeceoBaHUS
npenojiaBaress ¢ 00yJaronuMHUC.




MunucTepcTBO HayKH | BhIcIero oopazoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUYECKUN MHCTUTYT ((prmaln)
beneparTbHOTO TOCYapCTBEHHOTO OO IKETHOTO 00Pa30BaTEIHLHOTO YUPESKICHHUS
BBICIIIET0 0Opa30BaHuUs
«Ka3aHckuil HallMOHAJILHBINA UCCIIEI0BATEIbCKUI TEXHOJIOTNUECKUHT
YHHUBEPCUTET
(HXTU ®T'BOY BO «KHUTVY»)

Dakynomem UHGOPMAYUOHHBIX MEXHOI02UL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U IACKTPOTEXHUKA
[Tpoduns/ IIporpamma «I1eKTPOCHAOKECHUE

PacuetrHo-rpaguueckasi padbora
M0 AUCIUIIINHE «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepHUaIOBEACHUE
(1711 OYHOTO OT/ICJICHMUS)
KounTpoabHasi padora
M0 AUCIUIIINHE «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepHAIOBEICHUE
(U OYHO-320YHOTO U 320YHOTO OT/CIICHH)

1. JUSJIEKTPUKHU

3aoanue 1-01. Ommmute cBoiicTBa ((u3MUeckue, 3JIEKTPUYECKHE), BO3JyXa, 3Jerasa,
YKaXHUTEe 0COOCHHOCTH ATHX razoB. Onpeaenute 3apsj mapa paanycoM | M, pacronokeHHOTO
B Bo3yxe npu Temmeparype 20° C u nasrenun 101325 IMa. Tlorenmman mapa pasen 10° B.
KakuMm craHeT mnoTeHIMan STOro Iiapa, €ClIM €ero MepeMecTUTh B JJera3 MpH TOH ke
Temneparype u aasienuu 2 MIla?

3aoanue 1-02. OnuiuTe BO3AYX Kak DdJIEKTpOTeXHUYecKui wmarepuan. Kak Biuser
JaBJICHUE Ha DJJIEKTPUYECKHUE XapaKTepUCTHKU Bozayxa? Ilokaxure 3T0 Ha cCleqyrolleM
npuMepe: B BO3IyIIHBIN KOHAEHCATOpP, UMEIOIIUN Mpu atMochepHOM naBieHUH EMKOCTh 100
n® u 3apsa 1 vKn, 3akaumBaercs Bozayx. Kakum craHeT HampspkeHHE Ha OOKIIaJKax 3TOrO
KOHJIEHCAaTOpa NpHU W3MEHEHUU JABJICHUS 3aKauMBaeMOro Bo3Ayxa OT arMmocdepnoro ao 10
MITa?

3aoanue 1-03. Onummre TpaHchOpMAaTOPHOE MAacio, €ro CBOWCTBA M MPHUMEHEHHE.
CpaBHUTE DIIEKTPUYECKHE CBOWMCTBA TpaHCHOPMATOPHOTO Maciia W Bo3ayxa. PaszOepure
clenyromuii mpuMep. B mockuii KOHIEHCATOp, 3aMOTHEHHBIH TpaHCPOPMATOPHBIM MaclioM C
IUIOmA/pI0 WiacTHH 1 M° W paccTosHHeM MexIy dIektpogamu 1 cM moman 1 1 Bosmyxa. Ha
CKOJIBKO U B KaKyl CTOPOHY U3MEHUTCSI EMKOCTh 3TOM CHUCTEMBI, €CIIH 3JIEKTPOAbl PACHIOI0KEHbI
TOPU30HTAJIBHO?

3aoanue 1-04. OnumuTe 37IeKTpUIECKHe, (PU3NICCKHE CBOWCTBA M 00JIACTh NMTPUMECHCHHUS
TaKUX MaTEpHUaJIOB, KaK KOHJIEHCATOPHOE Macio U Tpuxyopaudenun. CpaBHUTE UX CBOKWCTBA Ha
cienyomeM npumepe: Bo ckoibko pa3 u3mMeHHTCs o0miasi EMKOCTh ABYX KOHJEHCATOPOB MpHU
3aMeHe B HHX KOHIEHCATOPHOTO Macia Ha Tpuxiopaudenmn npu temmeparype 20°C? 3agauy
PELINTh IpU MOCIEA0BATEIHLHOM U NapaiIeIbHOM COEIMHEHUU KOHJIEHCATOPOB.

3aoanue 1-05. JaiiTe TEXHUUECKHE Ha3BaHUS MOJIMBUHUIXJIOPUIA u
MOJIMMETHIIMETAaKpUIIaTa, ONMUIINTEe UX (PU3MUECKUEe U AJIeKTpudeckue cBoiicTBa. Paccuwuraiire,
BO CKOJIbKO pa3 H3MEHUTCS PACCTOSIHUE MEX]y IUIACTMHAMH IUIOCKOIO KOHJIEHCATOpa MpHU



3aMEHE HaXOJIIErocs MEXAY HUMH TMOJMBUHWIXJIOPHJIA HA MNOJIMMETHIMETaKpuiaT Hpu
ycioBuu coxpanenus émkoctu? Yacrora 50 I'u, temneparypa 20 °c.

3aoanue 1-06. OnummTe Qu3NIECKre, dIEKTPUIECKHE CBOMCTBA U 001aCTh PUMEHEHUS
TpancOpMATOPHOTO Macia U ONpEeNeNUTe 3HA4YeHHs 3apsijia [IapoBOTO  3JEKTPOAa,
norpyaemoro B maciio npu temneparypax 20° C u 90° C. Bak ¢ TpaHc)OpMaTOpHBIM MaCIOM
uMeeT OoJbIIME pa3Mepbl IO CPaBHEHHIO C pa3Mepamu sJekTpona. Pagmyc mapa 0,1m,
HamnpsokeHue 10 B.

3aoanue 1-07. OnuiuTe CBOMCTBA M NMPHMEHEHHE KOHAECHCATOPHBIX Macen. Pasbepure
CJIEIYIONIYIO CUTYyaluo. B miockuil KOHAEHCaTop, 3al0JIHEHHbBIN KOH/IEHCATOPHBIM MacjoM C
IUIOMA/IbI0 MIACTHH |M? M PACCTOSHUEM MEXTY SIEKTPOAMH 1CM, MOMajga BOAa B KONMUECTBE
251. DneKTpoJbl PacIoyIoKEeHbl BepTHKanbHO. Ha CKOJIbKO M B Kakyl0 CTOPOHY H3MEHHUTCS
€MKOCTb 3TOM CHUCTEMBI IIPH MOMAIaHUU B HEE BOJIbI?

3aoanue 1-08. Onmmmte cBoiicTBa (PU3UIECKUE, DIEKTPUIECKHE) U 00JIaCTh TPUMEHEHHUS
acOoIleMeHTa U 3MOKCUIHOMOMMIPUPHBIX KoMnayH1oB. Pa3oepure npumep. C Kakux 3HaYCHUN
MO KAaKHX W3MEHHUTCS GMKOCTh MEKLYy KBaipPaTHBIMH IUIACTHHAME ILIOMARbI0 1M,
HPUKJIIAIbIBAEMBIMH C 00EHX CTOPOH K aCOOLEMEHTHON JOCKE TONIIUHON SMM, €CIIH MOCIIEIHIO0
MOKPBITh C 00EUX CTOPOH AMOKCHIHOMOINIPUPHBIM KOMITAYH/I0M TOIILHUHON 1MM.

3aoanue 1-09. Onummre CBONCTBA JAKOTKAHU M JUCTUILIMPOBAHHOM BOAbI ((huszndeckue,
AJIEKTpUYecKue), 00JacTb NpuMeHeHus. Mcnomnbp3ysl HaliiIcHHbIE B CIIPAaBOYHMKE MUHHUMAaJIbHbIE
3HAUYEHUs HEOOXOAMMBIX BEIMYMH, PEIIUTe TAaKyI0 3a/Jady: Ha CTep)KEeHb, AMAMETpoM lcM u
mmmHOM 1M HamartweiBaeTcs JakoTkaHb JIKM-105 Tommmumaon 0,1mM. Kak m3MeHHTCAS EMKOCTH
MEXJy 3TUM CTEPKHEM U COOCHBIM C HUM LWIMHIPOM JUAMETPOM 2CM IPHU IOIPYKEHUU
CUCTEeMbl B JUCTWUIMPOBAHHYIO BOJAY, HMEIOUIYI0 OTHOCHUTEIbHYIO JUAJIEKTPUUYECKYIO
IIPOHUIIAEMOCTh 817

3aoanue 1-10. OnuimuTe CBOMCTBA KOHACHCATOPHOTO M KACTOPOBOTO Macen ((pusnueckue
U DJIEKTPUYECKHE), 00JIaCTh UX PUMEHEHUS, U ONPEEIUTE, BO CKOJIBKO pa3 MOKET U3MEHUTHCS
€MKOCTb MACIISIHOTO M30JISILIMOHHOTO YCTPOMCTBA, €CJIM B HEM 3aMEHUTh KOHAEHCATOPHOE Maciio
Ha KacTOpPOBOE.

3aoanue 1-11. Onummre MOIMAMUIHYIO H30JAINI0 ((PU3MUECKHEe W DIEKTPUUYECKHE
CBOIiCTBa, 001acTh MpuMeHeHus1). Paccunraiite EMKOCTh M30JUPOBAHHOTO MTPOBOJAA CIETYIOIIEH
KOHCTpyK1uu: [IpoBon aAuaMeTpoM 2MM HOKPBHIT MNOJUAMUIHON H30isuueil Toaumuon 0,1Mm,
IIOBEPX KOTOPOr0 HAaXOAMTCS MEIHBIM 3KpaH. Paccunmrath €MKOCTb MEXKIYy JKHUIOM 3TOrO
MPOBOJIA U MEJTHBIM SKpPaHOM IIpH JjikHE TTpoBoaa 100m.

3aoanue 1-12. Onummre CcBOHCTBAa acOOIEMEHTa U SMNOKCHAHOTO KOMIayHJa
(pusnueckue, IIEKTpUYECKHE) M HMX 00JacTh npuMeHeHus. OmnpenenuTe EMKOCTh MEXIY
[IACTHHAMH IUTOIIAAbI0 1M% TpPUKIAIBIBACMBIME K acOOLEMEHTHON TOCKE TONIHHON 10MM,
€CJIM Ha Hee 3aTeM C 00EUX CTOPOH HAaHECEHO AMOKCUHOE MOKpbiTHe DBH-6 Tommuuaon 1Mm?

3aoanue 1-13. OnumunTe QU3NUECKUE U HIEKTPUUYECKHE CBOICTBA, 001aCTh MPUMEHEHHUS
JAKOTKaHU U OIpeAeNuTe Ouana3oH 3HaueHUN EMKOCTU CUCTEMbl KOAKCHAJIbHBIX (COOCHBIX)
unuHApoB. Cuctema KoakKCHabHbIX IMMHAPOB paauycamu 0,01mM u 0,02M u jguHON 1M
HaXOAUTCA B JUCTWUIMPOBAHHOM BOAE C AWAJIEKTpUUYEcKol mpoHunaeMocteto 81. Ha
BHYTPEHHUI IMIMHAP HamoTaHo 10 cioeB nakoTkaHu, nMeromei Tonmuny 0,12mm.

3aoanue 1-14. OnumuTte HIEKTPUYECKHE CBOMCTBA Ta3000pa3HBIX IUAJEKTPUKOB, B
YaCTHOCTH, 0dJiera3a. BriOepure Takoe [aBieHHE »dierasza, uToObl €MKOCTh KOaKCHaIbHOU
cUCTeMBl JUIMHOW 47,65M, cocrosmieir U3 TpyObl aAuamMeTpoM 1M W HaxXonmsmIerocs B HEH
TOKOIIPOBOJIa AUAMETPOM 6¢M, paBHsIach Ob 1H®. OnuimmTe CBOWCTBA 3TOTO Tasa.

3aoanue 1-15. V3yunte XJIOpUpOBaHHbBIE KMJKHE TUAIEKTpUKU. BpiOepute cpeam 3Tux
KUJKUX TUIJIEKTPUKOB TaKOW, YTOOBI MPH 3aMOJHEHUU UM KOHAEHCATOpa ¢ MIIOMAAbI0 MIaCTUH
1,9143m u paccrossaun mexay Hum# 0,1MM EMKOCTH KOHAEHcCATOpa coctaBwia Obl 1MK®D mpu
temneparype 20°C. [IpuBeauTe HEOOXOAMMbIE CBEICHHS 06 9TOM MaTepHaJe.



3aoanue 1-16. Onumure TeTHHAKC W TPaHCPOPMATOPHOE MACIO M OINPEACTHUTE, BO
CKOJIBKO pa3 OTJIMYAeTCs HAMPSKEHHOCTh ANEKTPUUYECKOTO MOl B MACJIe U B OMYIIEHHOHN B HETO
M30JISILIMOHHON MEeperopoike u3 reruHakca npu yacrote 50 I'm.

3aoanue 1-17. OnumuTe HEMOJSIPHbIE TMONUMEpPHBbIE IUIGHKHM M paccuuTaiiTe, Kak
COOTHOCSITCA HANPSIKEHHOCTH 1MOJs yacToTo 1 K[’ B ABYXCIOMHOW M30JISIUMHA KOHAEHCATOPA,
€CIIM OJIUH CJION BBIMOJIHEH U3 MOJUTETPadTOPITUIICHA, A IPYTol — U3 NOIU(EHUICHOKCHIA.

3aoanue 1-18. Onmmmre cBOWCTBA U IpUMEHEHUE TpaHchopmaTopHoro Macia. Mcnonp3ys
HEOOXO/IMMbIE MapaMeTpbl Macja, CclelaiTe pacyeT Cilexylolero ciydas. B mimockuit
KOHJIEHCATOP, 3alOJIHEHHBIN TpaHchopMaTopHbIM MaciioM Mapku ['K, ¢ mmomianpio miacTud 1m?
1 3a30poM lcMm nmomnana Boga (€=81) B konuuectBe 1. C Kakoro 3HaY€HUs J10 KAaKOTO U3MEHUTCS
€MKOCTb, €CJIM 3JIEKTPOAbI PACIIOIOKEHBI BEPTUKAIBHO?

3aoanue 1-19. Onumute Pu3NUecKre M ANEKTPUYESCKUE CBOWCTBA, 00JIaCTh MPUMEHEHUS
AIIEKTPOTEXHUUECKOro ¢apdopa U BBHICOKOYACTOTHOW KEpaMHKH Ha OCHOBE pyTHIIA.
Omnpenenure, BO CKOJIBKO pa3 MOXHO YMEHBIIUTH JUIMHY CHUCTEMbl KOAKCHAJIbHBIX IUJIUHIPOB,
HE YyMeHbIIas MX EMKOCTH, €CIM 3aMEHMTb, HaXOJAIIMHCA MEeXAYy IWINHAPaMU
ANEKTpOTEXHUUECKHH Papdhop Ha BEICOKOYACTOTHYIO KEpaMUKY Ha OCHOBE pyTuia?

3aoanue 1-20. V3yunte KOHICHCATOpPHBIE KepaMHYecKHe Marepuaibl. Bribepure u3
CIPAaBOYHHKA U OIMIIUTE TAKOM KOHJEHCATOPHBIA KepaMUYECKHil MaTepuali, € IOMOIIbIO
KOTOPOTO MOXXHO ObIJIO OBl CO37aTh IMJIMHIPHUYECKUI KOHAEHCATOp C EMKOCTHIO HE MEHee
1,64u® npu yacrore 0,5-5 MI'u. KoakcuanbHble MUIMHAPUYECKUE DSJIEKTPOJbl KOHJAEHCATOpa
umeroT paguycsl 0,2 u 0,5¢cm u yuny 0,1M.

2. MIPOBOJHUKHA

3aoanue 2-01. W3yuute amromuHueBble cruiaBbl. Pazbepute mpumep. [lo omHodazHoM
cUCTeMEe LIMH 3JIEKTPOYCTAaHOBKHM C HOMMHAJIbHBIM HampsbkeHueM 220B nepenaercs MOIIHOCTb
10 xBt. lllunel BeImoaHEHB U3 anmtoMuHUEBOTO ciiaBa AJlO, UMEIOT NPSIMOYTOJIBHOE CEYCHHE C
pasmepaMu 4x40Mm* 1 TemIeparypy B ycranoBusmemcs pexume 20°C. Onumurte GusHuecKue,
AJIEKTPUYECKUE CBOMCTBA M 00JIACTh NMPUMEHEHMSI YKa3aHHOTO CIUIaBa U ONPENEIHUTE MOTEpU
MOIITHOCTH B IIMHAX, €CJIU UX JJI1HA 20M.

3aoanue 2-02. Vzyunrte amoMuHUi (PU3MYECKUE U DJCKTPHUECKHUE CBOMCTBA, 00JacTh
npuMeHeHus1). Ormpenenure, 10 KakoW TeMIepaTypbl HarperoTcsl aJlOMHHHUEBBIE IPOBOJA
AIEKTPUYECKON CETH CEYEHUEM 120Mm? IIPM OTKJIFOYEHHHM KOPOTKOTO 3aMBIKAHUS OCHOBHOU
zaiuroi yepes 0,08c. A Takxke onpenenure TeMIepaTypy MpoBOJOB B Cllyyae, KOT1a OCHOBHAs
3alIUTa OTKA3bIBACT, U paboTaeT pe3epBHAs co BpeMeHeM AeicTBust 0,5¢. MOIIHOCTh KOPOTKOTO
3ambikaHus B cetu 220B cocraBnsier 30kBt. HauanbHas Temneparypa npoBoJoB 30°C.

3aoanue 2-03. Onummure Meapr W aTIOMUHHHA, KaK MaTepuainbl JJs HW3TOTOBJICHUS
npoBoJ10B. OnpeenuTe, Kakoe CeYeHHUe J0KEH UMETh aIFOMUHUEBBIN IPOBO/I, YTOOBI IIPU TOKE
KOpoTkoro 3ambikanHusi 10 kA, mpoTekaromieM B TeueHue lc, oH Harpencs Obl O TOW ke
TEeMIepaTypbl, 4TO W MeAHas [IMHA. MeaHas IIMHA MPSIMOYTOJIbHOIO CEYEeHHUs 40x4mm>
IpUCOEIMHEHA K aJlIOMUHUEBOMY IPOBOAY TMocienoBaTenbHo. HawanbHas Temneparypa
nposonos 10°C.

3aoanue 2-04. Onummure Gu3nyecKre U IIEKTPUIECKHE CBONCTBA M 00JIACTh IPUMEHEHUS
HuXpoma, B ToM uucie cruiaBa X13104. Onpenenure MakCUMalIbHYHO [UIMHY HHUXPOMOBOM
poBosIokH guameTpoM 0,5MM M3 3TOTO CIUlaBa JUisl U3TOTOBJIEHUS HArpeBaTeliss MOIIHOCTBIO
1xBt Ha nanpsokenue 220 B. TemnepaTypa HarpeBa IpOBOJIOKH JOJKHA ObITh ONTHUMAaIbHOM, a
IUIOTHOCTB TOKa JIEXKaTh B JOITYCTUMOM JHAara3oHe.

3aoanue 2-05. OnummTe Qu3NUecKre U dIIEKTPUIECKHE CBOICTBA, 001aCTh IPUMEHEHHUS
Menu u amomuHus. Paz6epute npumep. Ilo BozaymHoil innun Hanpsbkenuem 220B nepenaercs
MOIIHOCTh 5 KBT. JIBa mpoBOJa JMHHM BBINNOJIHEHBI U3 MpoBOJOKH AT ceueHnem 16MM? | a
TpeTuid - u3 npoBosiokh MM numamerpom 2mm. Ormnpenenure NOTEPU B IEPEUUCICHHBIX
Marepuanax npu anuae auHua 100m.



3aoanue 2-06. Onummure Gu3nyecKre M IEKTPUIECKHE CBONCTBA M 00JIACTh IPUMEHEHUS
HuxpoMa, B ToM umcie cmiaaBa X20H80. Kakoii MuUHHMManbHOM JIMHBI HYKHO B3SITh
HUXPOMOBYIO TPOBOJIOKY M3 3TOro ciuiaBa, eciau ee nuamerp 0,3MM U U3 Hee HEOOXOAMMO
M3rOTOBUTH HarpeBarenb Ha HampspkeHue 220 B momrHocthio 1kBT. Temmeparypa Harpesa
MPOBOJIOKH JIOJDKHA OBITH ONITUMAIIBHOM, @ TUIOTHOCTH TOKA JIEKATh B TOIyCTUMOM JHAaIa30He.

3aoanue 2-07. Onuinte GU3NUECKUE U AIIEKTPUUYECKHE CBOMCTBA, 007acTh MPUMEHEHHS
Menn W moimdTHiIeHa. OmnpenenuTe, KakuM JOJDKHO OBITh CEYEHHE MEIHOTO TPOBOJA B
HOJMATUIEHOBOM HW30JISLMM, YTOOBI IPU TOKE KOPOTKOTO 3aMbIKaHUS 2KA, MPOTEKAloIEro B
TeueHue lc, TemmepaTypa Obl HE MPEBBICHIA NOMYCTUMYIO (IJTUTEIbHYIO pabodyro) ist
n3ossauuu. [IpoBox nMeeT HayalbHYIO TEMIIEPATYPY 40°C.

3aoanue 2-08. OnummTe GU3NUECKre U DIIEKTPUICCKHE CBOICTBA, 001aCTh IPUMEHEHHUS
MeId W TOoJMMBHHWIXJIOpuAa. Onpenenure, yepe3 Kakoe BpeMs MOXKET HauyaTh IJIABUTHCA
M30JISIUST METHOM 3JICKTPOTIPOBOIKH. DIIEKTPOIPOBOIKA U3 METHOTO M30JIMPOBAHHOTO MPOBO/IA
cedeHneM 2,5MM° MMeEeT MONMBHHIIXIOPHAHYIO H30JSIHI0. [IpH KOPOTKOM 3aMBIKAHHH C
cunoii Toka 100A oTKIIOYEHUST aBTOMAaTa HE TTPOU3O0IILIO.

3aoanue 2-09. Onummre QU3NUECKUE U AIIEKTPUUCCKHE CBOMCTBA, 001aCTh MPUMEHEHHUS
AIIOMUHMEBBIX CILIaBOB, B TOM uuncie ciuiasa AJl 31. Onpenenure noTepu MOIIHOCTH B HIMHAX
13 3TOTO CILIaBa, ecinu ux JuiuHa - 100m. I1o 1ByM mmHaM 31€KTpOyCTaHOBKH IIOCTOSIHHOTO TOKa
HanpspkeHueM 3,3kB nepenaercs MomHocts 6MBT. IIIuHBI MMEIOT NPSAMOYTOJIBHOE CEYEHUE
5x50MM° 1 TEMIIEpPaTypy B YCTAHOBUBILEMCS PEXKUME 20°C.

3aoanue 2-10. OnuiunTe GU3NUECKUEe U 3IEKTPUYECKHE CBOICTBA, 001aCTh NPUMEHEHHUS
MeIH U amoMuHus. Onpenennure ce4YeHue MEAHOM MUHBI PU CIeAyonmX ycaousax: K megHoit
LIMHE MMOJCOEAMHEH AIFOMUHUEBBIN IPOBOJ CEYEHUEM 120MMm>. [Ipu TOKE KOPOTKOrO 3aMbIKAHUS
10xA, mpoTekaroliero B Te4eHue 1c¢, MeaHas KrHa HarpeBaeTcs 10 TON ke TeMIepaTypbl, 4TO U
amoMuHHeBbI Tpoos. Hauansuas temmneparypa nposogos 30°C.

3adanue 2-11. Onumute Pu3nyeckne M ANEKTPUIECKUE CBOWCTBA, 00JIaCTh MPUMEHEHUS
Huxpoma, B ToM uucie crmuaBa XH70O. Onpenenure MUHMMalbHOE KOJIMYECTBO B METpPax
HUXPOMOBOH MPOBOJIOKH AMAMETPOM 1MM, HEOOXOIUMOM JIJIsi BBITIOJTHEHUST MOITHOCTRIO 10 KBT
Ha Hanpsbkenue 220 B.

3aoanue 2-12. Onummute HU3NYECKHE U JIEKTPHUUSCKHE CBOMCTBA, 00JaCTh MPUMCHCHHS
HUXpoma, B uacTHoctd, Mapku X15H60. Cpenaiite pacy€rbl HarpeBaTesss M3 HHXPOMA.
Heo6xomumo wm3roroButh HarpeBatenb i cetu 0,4kB momrHocThio SkBT. [lnst sToit menu
umeercs mpoBoJioka auamerpoM 0,3mm. Onpenenure CKOJIbKO METPOB MIPOBOJIOKH HEOOXOIUMO
JUTSL U3TOTOBJICHUS HarpeBaTens 7

3aoanue 2-13. OnumunTe GU3NUECKUE U HIEKTPUYECKHE CBOICTBA, 001aCTh MPUMEHEHHUS
ATIOMUHMSI W TONMBUHUIXJIOpHaa. Pasoepure mpumep. Kabenb ¢ aqrOMUHHMEBOW JKUJIOW H
HNOJUBUHWIXJIOPUIHONW — HM30JsIMed paboTaeT MpH JUIMTENBHO JONYCTUMOW  paboueit
temnepatype. CeueHue KUl - 50MMm°. Onpenenure, KaKO TOK KOPOTKOTO 3aMbIKAHUS CMOKET
OpOMyCcTUTh Kabenb B TedeHue 0,5¢, uToObl TemIeparypa M30JSMKA He MPEeBbICUIIA Mpeieia ee
TeKy4ecTu?

3aoanue 2-14. OnumunTe GU3NUECKUE U HIIEKTPUYECKHE CBOICTBA, 001aCTh MPUMEHEHHUS
aTIOMUHUS WU nodudTUieHa. Craenmaiite cienyromme pacdy€rsl. AJTIOMUHHEBAs MPOBOJKA
cedeHreM 2,5MM° HMeeT M30JSLMIO M3 IMONMITHICHA BBICOKOTO NABICHWs. IIpH KOPOTKOM
3aMbIKaHUH, TOK KoToporo S0A, He cpaboranu aBTOMaTHUYECKHe BbIKIIouaTenu. Omnpenenure,
gyepes Kakoe BpeMsi MOKET HayaTh MIIABUTHCS U3OISIIHS ?

3aoanue 2-15. Onumurte ¢QU3NYECKUE W DIIEKTPUYECKHE CBOMCTBA HUXpOMa U
HUXPOMOBOH MpoBoJIoKU U3 citaBa X20H80. Onpenenute, kakoi MUHUMaJIbHO BO3MOKHBINA TOK
HarpeeT 3Ty NMPOBOJIOKY A0 NpeeNbHON TeMIepaTypsl 3a 1c, ecinu ee auamerp paseH 0,6mMM.

3aoanue 2-16. Onummre QuU3MYECKHE W DJIEKTPUUYECKHE CBOWCTBA HHXpoOMa H
KOHCTPYKUMOHHOM cTramu Mapku 10. Ilonb3ysich HallieHHBIMHM IapamMeTpamMu, ONpPEIEeIINTE
MUHUMAIIBHBIN THaMeTp CTaIbHON MPOBOJIOKU MPU YCIOBUSIX:



1) ynenbHas BblAensieMasi MOUTHOCTh paBHA yJ€IbHON MOLIHOCTH, BBIIENIIEMON B
HUXPOMOBOM IIPOBOJIOKE U3 HUXpoMa Mapku X15H60 nuamerpom 0,6mMM;
2) 00e mpOBOJIOKH COETMHEHBI TTOCIIEA0BATENBHO.
3aoanue 2-17. OnuiunTe CBOWCTBA MEJIU U OIpENIeNIUTe ee Maccy B KaTyuike. [lo karymike
C MEIHBIM IIPOBOJIOM CEYECHUEM 2,5Mm° npoTtekaeT nocTostHHe Tok 20A. [Ipu 3TOM B Kartymike
BbLJIensgeTcst MoiHocTh 20BT. HarpeBoM npoBojia npeHeGpeyb.
3aoanue 2-18. Onmmute (U3MYECKHMe W DIIEKTPHUYECKHE CBOMCTBa Boibdpama u
monubaeHa. Onpexnenure ATUHY pPAaCKaJeHHOM 10 2000°C BOJIb()PAMOBOM HUTHU JHAMETPOM
0,02mM B anekTponamnoyke MomHocThio 40BT. Kakoii B 3Tux ycinoBusix Obuia Obl JUIMHA TaKOU
e HUTH U3 MonubaeHa?
3aoanue 2-19. OnumuTe amOMUHUN W TOJMATIWICH. ONpeieNiuTe CHTy TOKa, KOTOPBIH 3a
0,5 cexyHIbpl Harpeer >KWIy aJlOMUHUEBOTO NPOBOJHUKA C M30JSLMEH W3 IMOJIMATWIEHA 0
JUTUTEIIBHO JOIYCTUMOM pabodeit Temneparypsl nomdtuiieHa. Juamerp xuisl 10Mm.
3aoanue 2-20. Onummte ¢Qu3nyecKkMe M AIIEKTPUYECKHE CBOIicTBa Bosbdpama u
KoHCTaHTaHa. Omnpenenure COOTHOLIEHHE MAacC MOCIEA0BATEIbHO COECIMHEHHBIX MPOBOJIOK M3
3TUX MaTEpUAJIOB IIPU OAMHAKOBBIX CEYEHUSIX U BBIIEISEMON MOIHOCTH.

3. MAT'HUTHBIE MATEPHUAJIbBI

3aoanue 3-01. OnumuTe >JEKTPOTEXHUYECKHE HelerupoBaHHble crand. llocTtpoiite
KPMBYIO HaMarHWYMBaHUs AJeKTporexHuueckor HenerupoBanuoit crtamu ('OCT 11036-75)
Mapku 10864 B IOCTOSIHHOM IOJIE.

3aoanue 3-02. Onummre 3JEKTPOTEXHUYSCKHE Topsduekartanbie crtayim. [locTpoiiTe
3aBUCUMOCTb OTHOCHUTEJIBHOM MAarHUTHOW IPOHUIAEMOCTH OT HAIPSHKEHHOCTH MarHUTHOIO
notist Jutst anektporexuudeckor cranu (I'OCT 21427.3-75) mapku 1571 mis nucta TOJIIIMHON
0,35mM.

3aoanue 3-03. OmnmmmTe MapraHieBo-IMHKOBbIC (epputhl. [locTpoiiTe KpHUBYIO
HamMarHuuuBaHus ¢eppuroBoro crepxkHs Mapku 3000HM npu wactore 0,1 MI'n B anamazone
HanpsbkeHHOCTH 1moJst 0...32A/m.

3aoanue 3-04. Onummure >1EKTPOTEXHUUECKUE CTAIM C HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSIHHBIX  Mojsax. Omnpenenute MO0 HMMEOIUMMCS  JaHHBIM — 3HAYEHHUS  MarHUTHOMU
IIPOHUIIAEMOCTU COPTOBOM 3JeKTpoTexHuueckoil cramu mapku 10864 (I'OCT 11036-75) B
JMarna3oHe HanpsHKeHHOCTH MarHuTHoro mosst 500...30000 A/m.

3aoanue 3-05. Onummre >1EKTPOTEXHUUECKUE CTAIM C HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSTHHBIX MoJiAX. OmnpenenuTe MarHUTHYIO MPOHUIAEMOCTh 3JIEKTPOTEXHUUYECKON CTalu Mo
I'OCT 21427.3-75 mapku 1561 mna tommuH 0,20 u 0,35MM 1py HOPMHPYEMOW MarHUTHOMN
WHAYKILINH.

3aoanue 3-06. Onummre >MEKTPOTEXHUUECKUE CTAIN C HOPMUPOBAHHBIMU CBOMCTBAMHU B
NOCTOSIHHBIX ~ moyisix.  [locTpoliTe  KpHBYHO ~ HaMarHMYMBAaHUS — JIEKTPOTEXHUYECKOM
HenerupoBanHoi cranu (OCT 3836-83) mapku 21864 B mOCTOSHHOM MarHUTHOM IIOJIE.

3aoanue 3-07. OnuimmTe >IEKTPOTEXHUUECKHE CTAIM ¢ HOPMUPOBAHHBIMH CBOMCTBAMH B
NOCTOAHHBIX moJsX. [locTpoiliTe TpaduKud 3aBUCUMOCTH  OTHOCHUTEIIBHOW  MarHUTHOM
MIPOHUIIAEMOCTH CTaJIM OT HAIPSKEHHOCTH MAarHUTHOTO TOJIS JIsl TOpsiueKaTaHoM JIerHpOoBaHHOU
cramu (I'OCT 21427.3-75) mapku 1561 tommmaoi 0,35 1 0,20MMm.

3aoanue 3-08. Omnummre HUKeTb-IMHKOBBIE  (epputhl. [locTpoiite  KpHBYIO
Hamarau4yuBaHus (eppuroBoro obpasma mapku 1000HH mpu wactore 0,1 MI'm B nuamasone
HanpsHKeHHOCTeH MarHuTHOTO 1103151 OT 0 10 32A/M.

3aoanue 3-09. Onummre MarHUTOTBEpJbIE MaTepualbl U3 ciiaBoB cuctembl FOHJIK.
Ornpenenure 3HaYEHUE MATrHUTHOM MpoOHHUIIaeMOCTH MarHuTorBepjoro crasa FOHJIK18 mo
KpUBOI pa3MarHMYMBaHMUS B TOYKE C MaKCHUMAalbHBIM 3HAUE€HHEM NPOU3BEIECHUS WHAYKIHUU B
MaTepuase Ha HanpspKEHHOCTh MarHUTHOTO MOJIS.



3aoanue 3-10. OnummTe >MEKTPOTEXHUUECKUE CTAIA C HOPMHUPOBAHHBIMU CBOHCTBAMHU B
MOCTOSIHHBIX MOMsIX. [locTpoiiTe KpHBYIO HaMarHMYMBAHHUS COPTOBOM 3JIEKTPOTEXHHUYECKON
cramu (I'OCT 11036-75) mapku 11895 nnsa nuama3oHa HanpsHKEHHOCTEM MAarHUTHOTO TOJIS OT
500 mo 2500A/m.

3aoanue 3-11. Onumure 31EKTPOTEXHUYECKUE CTAIM C HOPMHUPOBAHHBIMU CBOICTBaMHU B
HNOCTOSIHHBIX MOMsAX. Kak M3MEHMTCS 3HAueHHE OTHOCUTEIbHOM MarHUTHOM NPOHHUIIAEMOCTHU
anektporexHuueckoi cranu no 'OCT 21427.3-75 mapku 1562, uamepeHHol npu HOpMHUPYEMOn
MarHMTHOM MHIYKIUH, €CIU €€ TOJMHY u3MeHuTsh ¢ 0,20 1o 0,35mMm ?

3aoanue 3-12. Onumure MarHUTOTBEpIbIe (heppuThl. BriOepuTe cpemu MarHUTOTBEPIBIX
¢deppuroB no I'OCT 24063-80 mapky ¢ MUHHMAJIbHBIM 3HAYCHHEM KOJPLMTHUBHOW CHIIBI U
BBIUUCIIUTE JJISI ATOH MapKH 3HAUYEHHE MArHUTHOW TNPOHHMIAEMOCTH TIPU HANPSHKECHHOCTH
MarHuTHOro nosus 60 kA/Mm.

3aoanue 3-13. Onumcath TEPMOMArHUTHBIE MaTEpUAIbl, HA3bIBAEMbIC IEPMAJUIOSMHU.
CoctaBbTe /Ui HUX TaONUIly 3HAUEHUH MarHUTHON MPOHULIAEMOCTH MIPU pa3HbIX TeMIIepaTypax
NpY HANPSHDKEHHOCTH MarHUTHOTO TOJIS 8 KA/M.

3aoanue 3-14. Onumute >JEKTPOTEXHUYECKHE HelerupoBaHHble crand. IlocTtpoiite
KPMBYIO HAaMarHWYMBaHUs AJeKTpoTexHuueckor HeserupoBaHHoit ctamu (FOCT 11036-75)
Mapku 10864 B IOCTOSHHOM IOJIE.

3aoanue 3-15. Onmmmre SIEKTPOTEXHWYECKHE TopsdekaraHple cTanu. llocTtpoiite
3aBUCUMOCTh OTHOCUTEIbHOH MAarHUTHOM MPOHHIIAEMOCTH OT HAIMPSHKEHHOCTH MAarHUTHOTO
nosist 1St anekTporexHudeckon cramu (OCT 21427.3-75) mapku 1571 ans nucrta TOMIIMHON
0,35mM.

3aoanue 3-16. Onumure MapraHieBo-IIMHKOBbIe (epputhl. I[locTpoiiTe KpuBYyIO
HamMarHuuuBaHus ¢eppuroBoro crepxkHs Mapku 3000HM npu wactore 0,1 MI'n B ananazone
HanpspkeHHOCTH 1moJIs 0...32 /M.

3aoanue 3-17. Onummre >1EKTPOTEXHUUECKUE CTAIM C HOPMUPOBAHHBIMU CBOMCTBAMHU B
HNOCTOAHHBIX noyisax. Omnpeaenure 1O HMMEOMMMCS JAHHBIM — 3HAYE€HUS  MAarHUTHOM
IIPOHUIIAEMOCTU COPTOBOM 3JeKTpoTexHuueckoil cranu Mapku 10864 (I'OCT 11036-75) B
JMarna3oHe HanpsHKeHHOCTH MarHuTHoro mosst 500...30000 A/m.

3aoanue 3-18. Onummure >1EKTPOTEXHUUECKUE CTAIM C HOPMUPOBAHHBIMU CBOMCTBAMHU B
HOCTOSHHBIX NOJAX. ONpenennTe MarHUTHYIO IPOHULAEMOCTh IEKTPOTEXHUYECKOM CTaliu 1o
I'OCT 21427.3-75 mapku 1561 mna tommuH 0,20 u 0,35MM npy HOPMHPYEMOW MarHUTHOM
WHIYKIUH.

3aoanue 3-19. Onummure >MEKTPOTEXHUUECKUE CTAIN C HOPMUPOBAHHBIMU CBOMCTBAMHU B
NOCTOSIHHBIX ~ mosisix.  [locTpoliTe  KpUBYIO ~ HAMarHMYMBAaHUSL — AJIEKTPOTEXHUYECKOM
HenerupoBanHoi cranu (OCT 3836-83) mapku 21864 B MOCTOSHHOM MarHUTHOM IIOJIE.

3aoanue 3-20. OnummTe MEKTPOTEXHUICCKUE CTATH ¢ HOPMHPOBAHHBIMU CBOMCTBaMH B
NOCTOAHHBIX moJsxX. [loctpoliTe TpadmKud 3aBUCUMOCTH  OTHOCHUTEJIBHOM  MarHUTHOM
IPOHULIAEMOCTH CTAJIA OT HANPSHKEHHOCTU MarHUTHOTO MOJIS JI7Isl TOpsiY€KaTaHOM JIETMPOBAHHOM
cranu (I'OCT 21427.3-75) mapku 1561 tonmunoi 0,35 u 0,20mm.

Makcumanvnolit 6ann 3a pacuemuo-z2pauuecKyro/KOHmpoavHyo padomy
cocmaegnnem 30, munumanovuwiii 6ann- 18.



MuHucTepcTBO HAyKH U BhIcIIEero oopazoBanus Poccuiickoit denepanuu

HuxnHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUIM (MHCTUTYT) (eepaibHOTO
rocyJapCTBEHHOTO OIOIKETHOTO 00pa30BATENBLHOTO YUPEKACHUS
BBICIIET0 00Opa3oBaHus
«Ka3zaHckuil HallMOHAJIBHBIN UCCIIEI0BATENBCKUNA TEXHOIOIMUECKUN YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHOI0UL
Kagheopa snexmpomexnuxu u snepeoobecneuenuss npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U DACKTPOTEXHUKAY
[Tpodwmnp «IIeKTPOCHAOKEHHIEY

Bonpocs! K01JIOKBUYMOB
M0 JUCHUIUIMHE « QIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MATEPUATIOBEICHUE)

KosnoxkBuym 1

Knaccugukanus 31eKTpOTeXHUYECKUX MAaTEepUaIoB
®du3uKo-XUMHYECKas IPUPOIa MAaTEPUAIOB
DHEepreTUYECKHid CIEKTP 3JIEKTPOHOB U JICJIEHUE BEIIECTB Ha KJIACChl
CBoiicTBa U KOJMUYECTBEHHBIE XaPaKTEPUCTUKH IPOBOIHUKOB
[TpoBOAHHMKOBBIE MaTEPUANIBI U MX IPUMEHEHHE.
®uzuka auanekTpukoB. [lonspusanus, 3MeKTpONPOBOAHOCTb.

7. ®wuszuka nudnekTpukoB. [lotepu, mpobo, cxema 3aMelieHus, TU3IeKTpuiecKas
IPOHHUIIAEMOCTb.

8. uanextpuueckue Matepuaisl. Knaccudukanus. ['a3o00pasHble, KUIKHE.

9. Hwpnexrpuueckue matepuaibl. Knaccudukamnms. TBepabie MmaTepraibl.

10. CoOcTBeHHbIE W MPUMECHBIE MOJYHNPOBOJHHUKH, 3JIEKTPOINPOBOJHOCTD,
(OTONPOBOAMMOCTb.

1. Knaccudukarys 31eKTpOTEXHUYECKUX MaTepUaioB

12. dusuko-xuMHUYecKas Ipupoaa MaTepuanoB

SOk wdpE

KomioxkBuym 2

CBolicTBa M KOJIMYECTBEHHBIE XapAKTEPUCTUKN ITPOBOAHUKOB
ITpoBOIHMKOBBIE MaTEpUabl U UX IPUMEHEHHE.
®usnka 1uaIeKTpUKOB. [lonspusanus, 3J1IeKTpOIIPOBOAHOCTb.

4.  ®usuka audnextpuxos. [lotepu, npodoi, cxema 3aMelIeHns, AUIEKTpHUUecKas
IIPOHULIAEMOCTb.

5. usnekrpuueckue mMarepuansl. Knaccudukanus. ['azoo0pasnble, )KuIKue.

6. Jlmnexrpudeckue matepuansl. Kimaccudukarus. TBepapie MaTeprabl.

7. CoOcTBeHHBIE M NPUMECHBIE IOJYNPOBOAHUKH, DJICKTPOIPOBOIAHOCTb,
(hOTOMPOBOAMMOCTb.

(SR

8. TloaympoBOIHUKOBBIE MaTepHuabl. Meronpl MOJTYYECHHUS, OCHOBHBIE
XapaKTEPUCTUKH.

9. Tlpupona marHeTu3Ma U MarHUTHBIE CBOWCTBA BEIIECTBA, HAMarHMYMBaHUE.

10. MarauTHBIE ~ MartepHaibl.  MarHWTOMSTKAE,  MarHUTOTBEPJAbIC,  CIEIHAIBHOTO

Ha3HAa4YCHU.



KoasnoxkBuym 3

1. DneKTPOU30IIAIIMOHHbIE TOIUMEPHI. OOITHE CBECHHS.

2. Komnosunmonnsle — mractmaccel.  CocTtaB,  cBoiicTBa, 001acTh  IMPUMEHEHUS.
Texnonorus nepepaboOTKU IJIACTMACC B U3/EIIHS.

3. Onmactomeprl. CoctaB  chlpoil  pe3uHbl. BynkaHuzaums:  wMsarkas, TBepJad,
CEpHHUCTAas, THypaMOBasi pe3nHa.

4. Kayuyku: HarypaidbHbli U cuHTeTHueckuil. CpaBHuTenbHas xapakrepuctuka CK.
OO1u11e A1eKTpUYeCcKre XapaKTepPUCTUKH PE3UH

5. IlponuTouHble BelleCTBA, KOMIIAyHJIbl MX Ha3HaueHUe, BbIOOp KommayHnoB. Jlakw,
KJaccu(uKkanus, Ha3HaYeHNe, MapKUPOBKA.

6. BosiokHucThle HenponuTaHHble MaTepuainbl. X Ha3HaueHue, BUABI OymMaru U KapToHa.
OCOOEHHOCTH CTPOEHUS LIEIUTIOI03bI.

7. TexkcTuiabHblE 3JEKTPOU3OJSALMOHHBIE MaTepuanbl. Bumapl, o0iacte NpUMEHEHUs,
XapaKTePUCTHKA, METO/IbI Pa3INUCHHUS.

8. JlakoTkaHu: XyomyaTroOymMakHasi, IIeJTKOBasi, CTEKJIO0JIAaKOTKaHb. VX cTpoeHue, CBOICTBA,
o0JacTb MPUMEHEHHUS.

9. CnoucTele TUIACTUKU: TE€TUHAKC, TEKCTOJUT, CTEKIOTEKCTONNT. VIX cTpoeHue, CBONCTBA,
00J1aCcTh IPUMEHEHUS.

10. ®onbrupoBaHHble IUANEKTpUKH. WX cTpoeHue, cBoiicTBa, Ha3zHaueHue. Cmona u
MaTepHalibl Ha €€ OCHOBE. MyCKOBHT, ()JIOTOMMUT.

11. Crexma. CocraB, cTpoeHue, OOIIMEe CBEIACHHS, BHUIBI MEXaHHYECKOH 00pabOTKH.
Mertamnuzaiusa crekna (ocHOBHbIe crnocoObl). Kiaccudukanus cTekos 1o Ha3HA4YeHUIo.

12. Dnektpopanuokepamuka.  CTpoeHHME, COCTaB ChIphs, OOIHUE CBEACHUS O
TEXHOJIOTUH, poiib o0kura. Kiaccupukaims kepaMU4ecKHX JIEKTPOU30IAIUOHHBIX MaTEpUAIOB.

13. Cerneroanextpuku. OOmue Uit HUX 0COOEHHOCTH nossipuzanuu. CerneroBa cojb, €€
CTPOEHME, HEAOCTATKN CETHETOBOM COJIU.

14. TIpe303ddexr. [Tbe3091eKTpHUKH. [Tpe30xBapir. Crabunusanus YaCTOTHI
Kose0aHuit KBapIEBBIMU  PE30HATOPAMHU. [Tse30kepamuka, CTpOEHHE, U3TOTOBJICHHE
be30251eMeHTOB. [The30KBapI] 1 ero MpuMeHeHue.

15. Tlpumou,  Ha3HayeHHWe,  KiIaccUPUKAIMs, xapakTepuctuka mnpunoeB [1OC-

60..I10C-90, TIIOCK. Bwugpl, xapakrepuctuka mpurnoe [IMLI.
16. ®arocel, HA3HAYCHUE U KIIACCU(UKAITHS, TEXHOJIOTUS UCTIOIH30BAHHSI.

Makcumanvnulit 6ann 3a Koaiokeuym cocmaeginem 30, munumanvnolii 6ann 18.



MunucTepcTBO HayKH | BhIcIero oopazoBanus Poccuiickoit denepanuu
HuwxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKUM (MHCTUTYT) peaepaibHOTO

rocyJapCTBEHHOTO OIO/IKETHOTO 00pa30BaATENBLHOTO YUPEKICHHUS

BBICIIET0 0Opa3oBaHuUs
«Kazanckuii HallMOHAJIBHBINA UCCIIEIOBATENLCKUN TEXHOIOTHUECKUN YHHUBEPCUTET

Dakynvmem UHGOPMAYUOHHBIX MEXHOLO2UL
Kagheopa snexmpomexnuxu u snepeoobecnevwenus npeonpusmuii
Hamnpasnenue noarorosku 13.03.02 «D1EKTPOIHEPTETUKA U DIASKTPOTSXHUKAY
[Tpodumib «DeKTpOCHAGKEHHE

YTBEPXJIAO
3aB. kadeapoit 9TDOII E.B. Tymaera

« » 20 T.

Cnucok IK3aMCHAIIMOHHLIX BOIIPOCOB
IO AU CHUIIJINHE «IIEKTPOTESXHUUCCKOC M KOHCTPYKIIMOHHOE MATEPHUATIOBEICHUEC

1. Ionsipuzanys AUAIEKTPUKOB. MTHOBEHHAs U pelaKkCallMOHHAs TOJIApH3aLns

2. JludnexTpuueckass IMPOHULAEMOCTb. OJIEKTPOEMKOCTh IUIOCKOIO U IHMIMHAPUYECKOTO
KOH/IeHCaTopa

3. AnsnexTpuieckasi MpOHUIIAEMOCTh I'a30B M KHUIKOCTEH

4. lnanexTprdeckas IPOHUIIAEMOCTh TBEPIbIX Tesl. CerHeTO3IeKTpUKH. [ patupoBanue H30iAuu

5. [lusnexTpudeckue norepu. BekTopHas nuarpamma 3aMeIneHust H30Jun

6. Busbl qU3IEKTPUYECKUX MTOTEPb.

7. ®akTopHl, BIUAIOIINE HA TUJIEKTPUUECKUE OTEPHU (TEMIIEpaTypa, YacToTa, BIaKHOCTD).

8. DIeKTponpOBOTHOCTE MUANEKTPUKOB. TOKH aOCOPOIMU 1 CKBO3HBIE TOKH

9. DAEKTPONPOBOAHOCTD T'a30B, JKUAKOCTEH M TBEPIBIX TUAIEKTpUKOB. [IpaBuio [TucapkeBckoro u
Banpaena

10. IIpoOoii ananekTpukoB. BonpTaMiiepHas xapakTepiuCTUKA H30JISILUH TP Ipo0oe

11. Knaccudukanust npoBoIHUKOB. HopManbHbIE 1 TIEPEX0IHBIE METAILIbI

12. DnexTponpoBOAHOCTE MeTa/I0B. Kitaccuueckast Teopust 3JeKTPOIPOBOTHOCTH.

13. Marepuaisl BEICOKOW MPOBOAUMOCTH. MeTb, aTFOMUHUH, CTIIaBbI

14. Martepuainsl BBICOKOI'O CONPOTHUBJICHUS. MEZHO-HUKENEBbIE CIUIABBI M CIUIABBI HA OCHOBE
Kene3a, HUKEIsl, XpoMa U aJllOMHHUS

15. Tepmo 3.1.c. npoBoaAHUKOB. Tepmonapsl

16. KpronpoBOJHUKY U CBEPXIIPOBOJHUKH

17. Ilpuron, GIrOCHI 1 KOHTAKTOJIBI

18. DxeMeHTHI 30HHOH TEOpHH TBEPAOTO TeJia

19. CoOcTBEeHHBIE TTOTYTIPOBOIHUKH

20. [IpuMecHbIe MOTYIPOBOAHUKU. AKIIENTOPHI U JIOHOPHI

21. Krnaccudukanuusi MarHUTHBIX MaTepuanoB. [ua-, mapa- u peppoMarHeTHKH.

22. Tlpupona deppomarnerusma. JlomMeHHas CTpyKTypa, Touka Kropu. MarHuTOCTpUKIHOHHAS
nedopmariyst

23. MarHuTHas MPOHHLIAEMOCTh. 3aBUCHMOCTh OT TEMIIEPATypbl M HANPSKEHHOCTH MarHUTHOTO
HOJIS

24. MarautHbId THCTepe3nc. MarauTHble moTepu. KospuuTuBHas cwia. MarHutomsrkue u
MarHUTOTBEPAbIE MaTEPHUATIBI.

Maxkcumanwvustit 0ann 3a 3xk3amen cocmaensiem 40, munumanvuotit o6ann 24.
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