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Ilepeuens komnemenyuilt u UHOUKAMOPOE OOCMUICEHUA KOMNEMEHY LI C YKA3AHUEeM IMAanos Yopmupoeanus
6 npoyecce 0C60CHUA OUCUUNTIUH b
Komnerenmus:
OIIK-4 - CriocobeH UCToib30BaTh CBOMCTBA KOHCTPYKLIMOHHBIX M 3JIEKTPOTEXHUYECKUX MAaTEepUAJIOB B pacueTax MapaMeTpoB U PEKUMOB
00BEKTOB TPO(PECCHOHATHHOMN NEATETLHOCTH.
WMHauKaTOphl JOCTUKEHHUS] KOMIIETEHIIUU:
OIIK-4.1 - 3HaeT OCHOBHbBIE CBOMCTBA KOHCTPYKLIMOHHBIX U AIEKTPOTEXHUUECKUX MAaTEPUAJIOB;

OIIK-4.2 -  YMeerT mpoBOJUTH pacueThl MApaMEeTPOB U PEKUMOB 0OBEKTOB MPO(PECCHOHATBHON AEATEIbHOCTU C YU€TOM CBOWCTB
KOHCTPYKLMOHHBIX U JIEKTPOTEXHUUYECKHX MaTEpUasOB;
OIIK-4.3-  Biageer MeToaMu y4eTa CBOMCTB KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUYECKHX MaTepHajIoB IPU pacuyeTax napaMeTpoB U

PEXUMOB 00BEKTOB MPOGECCUOHATBHON JAESITENTbHOCTH.
[ 04HOTO OTAENEHUS

HNuaukaTopbl Ortanbl (OPMUPOBAHNS B NPOIEcCe OCBOCHUS THCIUTIIHHBI
JI0CTHKEHUSI Jlexuuu IpakTH4ecKkue JlaGopaTopubie KypcoBoii mpoexT Haumenosanue
KOMIIeTeHIHHU 3aHATHS JAHATHS (paGora) OUEHOUHO020 cpedcmea
Pacuemno-epagpuueckasn
OIIK-4.1 Temsr 1-6 Temsr 2,3,5 - - pabomal Konnoxeuym/s>x3
amen
Pacuemno-epaghuueckas
OIlK-4.2 Tewmbr 1-6 Tewmsr 2,3,5 - - paboma/Konnoxeuym/2x3
amen
Pacuemno-epagpuueckas
OIlK-4.3 Tewmsr 1-6 Tewmsr 2,3,5 - - paboma/Konnokeuym/sx3
ameH




JJIs 0YHO-3a0YHOT'0 M 3a0YHOT'0 OTACICHHS

HNuaukatopsl Jrtansl GOpMHUPOBAHHS B MPOIECCe OCBOCHHS THCIIHILTHHBI
> Haumenosanue
JOCTHKEHM S Jlekuuu IMpakTnyeckmne JlabGopaTtopHbie KypcoBoii npoekt
OUEeHOUHO020 cCpedcmea
KOMIIEeTEHIIHHU 3aHSTHS 3aHSITUS (pab6ora)
OIIK-4.1 Temnr 1-6 Tewmnr 2,3,5 - - Konmponsnas paboma
|Konnokeuym/sxzamen
OIIK-4.2 Temsl 1-6 Temsr 2,3,5 - - Konmponsuas paboma
/Konnoxeuym/>x3amen
K
OIIK-4.3 Temnr 1-6 Temnr 2,3,5 - - onmponshas pagoma
/Konnoxeuym/sx3amen




Ilepeuenv oyenounvix cpeocme no oucuuniune (MooyJo)

JUJ1g OYHOT'O OTAEICHUS

Ouenounbie cpeacrta | Kou-Bo Min, 6a710B Max, 6ajs10B
PacueTHo-rpaduyeckas 1 18 30
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KomnokBuym 3 18 30
DK3aMeH 1 24 40
Uroro: 60 100

Z[J'Iﬂ OYHO-3a04YHOI'O M 3a04YHOI'O OTACICHHNA
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KomnokBuym 3 18 30
DK3aMeH 1 24 40
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87-100

OTiIuyHO
(3auTeHO)

OrleHKa «OTJIHYHO» BBICTABISIETCS CTYAEHTY, €CIIH TEOPETHYECKOE
coJiep>kaHhe Kypca OCBOCHO TMOJHOCTBIO, 0€3 MpoOemoB; MCcUYepIbIBAIOIIE,
MOCJIC/IOBATENIbHO, YETKO W JIOTHYECKH CTPOHHO H3JaraeT Marepuar,
CBOOOJIHO CIIPaBISIETCS C 3ajjayaMy, BOMPOCAMH W JAPYTHMH BHIAMH
MPUMEHEHHUST 3HAHUI, HCIONL3yeT B OTBETE JOMOJIHUTEILHBIN MaTepHal
BCC MPEAYCMOTPCHHBLIC HpOI‘paMMOﬁ 3aJaHusl BBIIIOJIHCHBI, Ka4CCTBO 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 TEOPETHUECKOe
coJiep)kaHUE Kypca OCBOCHO IIONHOCTBIO, HEOOXOAWMBIE MpPaKTHUECKUE
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 CYIIECCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y noBnersopu
TEILHO
(3auTeHo)

OueHkKa  «yJOBICTBOPUTENBHO»  BBICTABISETCS  CTYICHTY,  €CIH
TEOPEeTUYECKOe CO/AepkKaHHE Kypca OCBOCHO YacTHYHO, HO NPOOEnsl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX
HpOrpaMMOH 3a/IaHNH BBIITOJIHEHO, HO B HUX UMEIOTCSI OIIHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIH BONPOC CTYIEHT AOITYCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUWIbHBIE (OPMYTUPOBKH, HAONIONAIOTCS HApYIIEHHUs] JIOTMYeCKOit
MOCJIEJOBATEILHOCTH B M3JIOKEHHH IPOTPAMMHOT0 MaTepHara.

Orenka

«3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBE€THI Ha BOIIPOCHI IIO
TEMaM OUCHHUIIIIMHBI ITOCJICOO0BATCIIbHEI,

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
CYIIECTBEHHBbIC OINMOKH, HEYBEPEHHO, C OOJNBIIUMH 3aTPyJHCHUSMH
BBIMOJIHSCT — TpakTH4Yeckue paboThl, HEOOXOAWMBIE  MPAKTUYECKHUE
KOMIIETCHIMM HE CQOPMUPOBAHbI, OONBLIIMHCTBO HPEAYCMOTPEHHBIX
nporpaMMoii 00ydeHHsl yueOHBIX 3aJaHWi HE BBIIOJIHEHO, KaueCTBO HX
BBITTOJIHEHHSI OLIEHEHO YHMCIIOM OaJJIOB, OM3KHM K MUHUMAILHOMY

OreHka
CTYIIEHTY,

«HE 3a4YTCHO»
€CIIn

BBICTABJIACTCA

CTYAEHT HE€ 3HAaeT

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




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPeCTBA

Ne |HammenoBanue| Kpartkasi xapakrepucTuka oueHoynoro | IlpexncraBiieHue
/| 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 ydeOHoro|Bompockl mo Te-
MaTepuaia TEeMbl, paslena WIu pa3/esioB|Mam/paszaenam
JUCIUTUIMHBI, OPraHU30BaHHOE KaK Y4eOHOE|AUCIUILIUHBI.
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npenojiaBaress ¢ 00yJaronuMHUC.




MunucTepcTBO HayKH | BbIcIero oopazoBanus Poccuiickoit denepanuu
HuxHekaMCKUM XMMUKO-TEXHOJIOTUIECKUN UHCTUTYT ((prmarn)
beneparTbHOTO TOCYapCTBEHHOTO OO IKETHOTO 00Pa30BaTEIHLHOTO YUPESKICHHUS
BBICIIIET0 0Opa30BaHuUs
«Ka3zaHCkHil HallMOHATBHBIA UCCIEA0BATEIHLCKUN TEXHOIOTMYECKUN YHUBEPCUTETY
(HXTU ®T'BOY BO «KHUTVY»)

Dakynomem UHGOPMAYUOHHBIX MEXHOI02UL
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«3AEKTpOIHEPTETUKA U IIECKTPOTEXHUKAY
[Tpoduns/ IIporpamma «IIeKTPOCHAOKECHUE

PacueTrHo-rpajduyeckasi padora
M0 AUCIHUIIIMHE «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTepHaIOBEICHUE
(1711 OYHOTO OT/IEIICHHUS)
Kounrpouabhasi padora
M0 JUCHUIUIMHE « DJIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MATEPUATIOBEICHUE)
(IUTST OYHO-320YHOTO U 320YHOTO OT/CIICHHH)

1. JIUDJEKTPUKHU

3aoanue 1-01. Ommmute cBoiicTBa ((pu3MUeckue, IEKTPUUECKHUE), BO3AyXa, dJierasa,
YKaXHUTE€ 0COOCHHOCTH ATHX razoB. OnpeaenuTe 3apsj mapa pagnycoM 1 M, pacrnoiokeHHOTO
B Bo3yxe npu Temmeparype 20° C u gasnenmn 101325 IMa. Tlotenrman mapa pasen 10° B.
Kakum craHeT mnoTeHIuMan STOro Iiapa, €ClId €ro MEepeMecTUTh B JJera3 MpH TOHl ke
Temneparype u aasieHuu 2 MIla?

3aoanue 1-02. OmumuTe BO3AYyX KaK OAIIEKTPOTEXHUYECKHMH Marepuan. Kak Biuser
JaBJICHUE Ha DJJIEKTPUUYECKHUE XapaKTepUCTHKU Bozayxa? Ilokaxure 3T0 Ha CleqylOIIeM
npumepe: B BO3AyIIHBIN KOHIIEHCATOP, UMEIOIIHMA TTPH aTMOCcPepHOM AaBieHUH EMKOCTh 100
n® u 3apsa 1 vKn, 3akaumBaercs Bozayx. Kakum craHeT HampspkeHHE Ha OOKIIaJKax 3TOTO
KOHJICHCAaTOpa NpHU W3MEHEHUU JABJICHHS 3aKauMBaeMOro Bo3Ayxa OT arMmocdepnoro ao 10
MITa?

3aoanue 1-03. Onummre TpaHchHOpPMATOPHOE MACIO, €ro CBOHCTBA W TNPUMCHCHHE.
CpaBHUTE DJIIEKTPUYECKHE CBOWCTBA TpaHCPOPMATOPHOTO Maclia W Bo3ayxa. PasOepure
cienyromuii mpuMep. B miockuii KoHIEHCATOp, 3aMOMHEHHBINH TpaHCPOPMATOPHBIM MAaclioM ¢
IUIoma/pi0 wiacTie 1 M® W paccTosHHeM MexIy dIektpogamu 1 cM momanx 1 Bosayxa. Ha
CKOJIBKO U B KaKyl0 CTOPOHY U3MEHUTCS EMKOCTh 3TOI CHCTEMBI, €CITH 3JIEKTPOIbI PACIIONOKEHbI
TOPU30HTAJILHO?

3aoanue 1-04. OnuimuTe >nMeKTpudeckue, PU3NUYECKre CBOWCTBA U 00JIACTh MPUMEHEHUS
TaKUX MaTepUasoB, Kak KOHJEHCATOPHOE Maciio U Tpuxjiopaudpenusn. CpaBHUTE UX CBOMCTBA Ha
cienyomeM npumepe: Bo ckoiabko pa3 u3mMeHHTCs 001Iast EMKOCTh ABYX KOHJEHCATOPOB MpU
3aMeHe B HMX KOHCHCATOPHOTO Macia Ha Tpuxiopaudenun npu temmeparype 20°C? 3agauy
PELINTh IpU MOCIEA0BATEILHOM U NapaiIeIbHOM COEIMHEHUN KOHJIEHCATOPOB.

3aoanue  1-05. Maiite TEXHUYECKUE Ha3BaHUs  MOJUMBHHWIXJIOpUAA U
MOJIMMETHJIMETAaKpUIIaTa, ONUIINTE UX (PU3HUECKUE U AJIEKTpUdeckue cBoiicTBa. Paccumraiire,
BO CKOJBKO pa3 M3MEHUTCS PAcCTOSHHUE MEX]y IJAaCTMHAMH IUIOCKOTO KOHJEHcaTopa IIpu
3aMEHE HaxXOJsIIEerocs MeXAy HUMH MOJMBUHWIXJIOpPUIA Ha MOJUMETHIMETaKpuiaT Mpu
ycioBuu coxpanenus émkoctu? Yacrora 50 I'u, temneparypa 20 °C.



3aoanue 1-06. OnummTe Qu3NUEcKre, dIEKTPUIECKHE CBOMCTBA U 001aCTh PUMEHEHUS
TpancOpMATOPHOTO Macia U OMNpENeIUTe 3HA4YeHHs 3apsijia [IapoBOTO  3JEKTPOAa,
norpy»aemoro B maciio npu temmeparypax 20° C u 90° C. Bak ¢ TpaHc)OpMaTOpHBIM MacCIoOM
uMeeT OOJbIIME pa3Mepbl MO CpPaBHEHHIO € pa3MepaMu snekTtpona. Pamumyc mapa 0,1wm,
HamnpsokeHue 10 B.

3aoanue 1-07. OnuiuTe CBOMCTBA M NMPHMEHEHHE KOHAECHCATOPHBIX Macen. Pasbepure
CJIEIyIOIIYIO0 CUTYyalMi0. B miiockuil KOHIAEHCATOp, 3al0JHEHHbIN KOH/IEHCATOPHBIM MAacjoM C
IUIOMIAABIO TIACTHH 1M® M PACCTOSHHEM MEKLY SIEKTPOAaMi 1cM, Iomaia BoJa B KOIMUECTBE
251. DneKTpoJbl PacIoyIOKEeHbl BepTHKalIbHO. Ha CKOJIbKO M B Kakyl0 CTOPOHY H3MEHHUTCS
€MKOCTb 3TOM CHCTEMBI IIPU MOMAIaHUU B HEE BOJIbI?

3aoanue 1-08. Onmmmte cBoOcTBA (PU3UUECKUE, IEKTPUIECKHE) U 00JIaCTh IPUMEHEHHUS
acOoleMeHTa U AMOKCUIHOMONMI(PUPHBIX KomMnayHIoB. Pasbepure npumep. C Kakux 3HaA4YCHUN
O KAKMX W3MEHHTCS GMKOCTh MEXIy KBAJDaTHBIMH IUIACTHHAMH IUIOLGAbI0 1M,
HPUKJIIA/IbIBAEMBIMH ¢ 00EHX CTOPOH K aCOOLIEMEHTHON JOCKE TONLIMHON SMM, €ClIi MOCIETHIO
MOKPBITh C 00EUX CTOPOH AMOKCHIHOMOINIPUPHBIM KOMITAYH/I0M TOIIIHUHON 1MM.

3aoanue 1-09. Onummre CBOMCTBA NTAKOTKAHU M TUCTHILTUPOBAHHOW BOJBI ((pU3UUYECKUE,
AJIEKTpUYecKue), 00JacTh NpuMeHeHus. Vcronb3ys HaliJleHHbIe B CIIPAaBOYHUKE MHHHMMAJIbHBIE
3HaYeHHUs] HEOOXOJUMBIX BEIUYMH, PEIIMTE TaKyl 3aJady: Ha CTEp)KEHb, TUaMeTpoM lcMm u
mmmHOM 1M HamartweiBaeTcs JakoTkaHb JIKM-105 Tommmumaon 0,1mM. Kak m3MeHHTCS €MKOCTH
MEXIy 3TUM CTEPKHEM U COOCHBIM C HUM LWIMHAPOM IUAMETPOM 2CM IpH MHOTPY>KEHUU
CUCTEMbl B JUCTWJUIMPOBAHHYIO BOJAY, HMEIOUIYI0 OTHOCHUTEIbHYIO JHUAJIEKTPUUYECKYIO
IIPOHULIAEMOCTD 817

3aoanue 1-10. OnummuTe CBOMCTBA KOHACHCATOPHOTO M KACTOPOBOTO Macen ((pusnueckue
U DJIGKTPUYECKUE), 00JIACTh UX MPUMEHEHHUSI, U OMPEIICTUTE, BO CKOJIBKO Pa3 MOKET U3MEHUTHCS
€MKOCTb MACIISIHOTO M30JISILIMOHHOTO YCTPOMCTBA, €CJIM B HEM 3aMEHUTh KOH/IEHCAaTOPHOE Maciio
Ha KacTOpPOBOE.

3aoanue 1-11. Onummre MOTMAMUIHYIO H30JAINI0 ((PU3MUECKHEe W AIEKTPUUYECKHE
CBOIiCTBa, 001acTh MpUMeHeHus ). Paccunraiite EMKOCTh M30JIMPOBAHHOTO MPOBOJAA CIICTYIOIIEH
KOHCTpyKuuu: [IpoBoa auamerpoM 2MM MOKPBIT MOJUAMUAHON H30suueit Toaumuon 0,1Mm,
IIOBEPX KOTOPOr0 HAaXOAMTCS MEIHBIM 3KpaH. Paccunmrath €MKOCTb MEXKIY JKHUIOM 3TOrO
MPOBOJIA U MEJTHBIM SKpPaHOM IIpH JjiHE TTpoBoaa 100m.

3aoanue 1-12. Onummre CBOHCTBAa acOOIEMEHTa U SIOKCHAHOTO KOMIayHJa
(pusmnueckue, IIEKTpUYECKHE) M HMX 00JacTh mnpuMeHeHus. OmnpenenuTe EMKOCTh MEXIY
[IACTHHAMH IUTOIIAAbI0 1M% TpPUKIAIBBACMBIME K acOOLEMEHTHON TOCKE TONIHHON 10MM,
€CJIM Ha Hee 3aTeM C 00EUX CTOPOH HAaHECEHO AMOKCUIHOE MOKpbiTHe DBH-6 Tommuuaon 1Mm?

3aoanue 1-13. OnumunTe QU3NUECKUE U HIEKTPUUYECKHE CBOICTBA, 001aCTh MPUMEHEHHUS
JAKOTKaHU U OINpeAeNuTe Ouana3oH 3HaueHUM EMKOCTH CHUCTEMbl KOAKCHAJIbHBIX (COOCHBIX)
uuuHApPoB. CuctemMa KoakcHallbHbIX IWIHHAPOB paauycamu 0,01m u 0,02mM u pnouHOM 1M
HaXOAUTCA B JUCTWUIMPOBAHHOM BOAE C MAMAJIEKTpUYECKOW mnponuraeMocteio 81. Ha
BHYTPEHHUI IMIMHAP HamoTaHo 10 cioeB nakoTkaHu, uMeroei tonmuny 0,12mm.

3aoanue 1-14. Onumurte HIEKTPUYECKHE CBOMCTBAa Ta3000pa3HBIX IUAJIEKTPUKOB, B
YaCcTHOCTH, »3Jierasa. BpiOepuTe Takoe JaBlIeHHME »5Jeraza, 4YToObl EMKOCTh KOAKCHAJIbHOU
cucteMbl JutMHOM 47,65M, cocTosiieli W3 TpyOBbl JAMAMETPOM IM W HaxoMsIIerocss B HeH
TOKOIIPOBOJIa AUAMETPOM 6¢M, paBHsIach O 1H®. OnuimmTe CBOWCTBA 3TOTO Tasa.

3aoanue 1-15. N3yunte XJIOpUPOBAHHBIC XUAKHE AMAICKTPUKU. BwiOepute cpenu 3TuX
KUJKUX TUIJIEKTPUKOB TaKOM, YTOOBI MPH 3aMOJHEHUU UM KOHACHCATOpa C MJIOMAAbI0 MIaCTUH
1,9143m u paccrostuuu mexay HUMH 0,1MM €MKOCTH KOHJEHcaTopa cocTtaBuia O0bl 1MK®D mpu
temneparype 20°C. [IpuBeauTe HEOOXOAMMbIE CBEICHHS 06 9TOM MaTepHaie.

3aoanue 1-16. Onumure reTHHAKC ¥ TpaHC(POPMATOPHOE Macio U OIpPENeIHuTe, BO
CKOJIBKO pa3 OTJINYAaeTCsl HAMPSKEHHOCTh AJNEKTPUUYECKOTO OISl B MACJe U B OIMYIIEHHOMN B HETO
M30JISIIMOHHON IEperopoke U3 reruHakca npu yacrore 50 I'm.



3aoanue 1-17. OnuiunTe HEMOJSPHbIE IOJMMEPHbIE IUIEHKM M paccuuTaiiTe, Kak
COOTHOCATCS HANPSXKEHHOCTH ToJist yacToTol 1 k[ B ABYXCIONHOM M30MSIMHU KOHAEHCATOPA,
€CITM OJIMH CJIOW BBITIOJIHEH 3 MOJIUTETPaPTOPITHUIICHA, A IPYTOH — U3 TOIH(EHUICHOKCHIA.

3aoanue 1-18. Onumute cBOICTBA U MPUMEHEHUE TpaHchopMaTopHOro Macia. Mcnomb3ys
HEOOXOAMMBIE TIapaMeTpbl Macia, CACNalTe pacdeT CieAyImero ciaydas. B mockuit
KOH/ICHCATOP, 3aMONHEHHBI TpaHchopMATOPHEIM MacToM Mapku I'K, ¢ momansio miactus 1m°
1 3a30poM 1cMm momana Boga (¢=81) B konuuectBe 1. C KaKoro 3HaUYEHUS 10 KAKOTO U3MEHUTCS
€MKOCTb, €CJIH 3JIEKTPObI PACIIOIOKEHbI BEPTUKAIHLHO?

3aoanue 1-19. OnumunTe GU3NUECKUE U AIEKTPUIECKHE CBOICTBA, 001aCTh IPUMEHEHHUS
ANEeKTpoTexHU4eckoro ¢apdpopa U BBICOKOYACTOTHOM KEpaMHUKH Ha OCHOBE pYTHIIA.
Onpenenure, BO CKOJIBKO pa3 MOXKHO YMEHBIIUTH JUIMHY CUCTEMbl KOAKCHUAJIBHBIX LUIMHJPOB,
HE YyMeHbIIas uX EMKOCTH, €CIM 3aMEHHTb, HaXOIAIIUKWCA MEeXAy IMIMHIAPaMU
AIIEKTPOTEXHUUECKUH Papdop Ha BEICOKOYACTOTHYIO KEPAaMHUKy Ha OCHOBE pyTHJIa?

3aoanue 1-20. V3yunte KOHIEHCATOpHBIC KEepaMUYECKHE Marepuaibl. BreiOepure u3
CIIDaBOYHMKA M OIMIIUTE TAaKOW KOHJCHCATOPHBIM KEPaMUYECKMM MaTepuall, ¢ IIOMOUIbIO
KOTOPOTO MOXHO OBLIO OBl CO34aTh UWIMHIPUYECKUN KOHIEHCATOp ¢ EMKOCThIO HE MEHee
1,640® npu yactore 0,5-5 MI'u. KoakcuanbHble HIUIUHAPUYECKUE SJIEKTPOABI KOHJEHCATOpa
nmerot paauycel 0,2 u 0,5cm u gy 0,1M.

2. MIPOBOJHUKH

3aoanue 2-01. Vzyuute amomuHueBble ciuiaBbl. Pasdepure mpumep. Ilo omHodazHoM
CUCTEME IIMH JIEKTPOYCTAaHOBKM C HOMHUHAJIbHBIM HarpspkeHueM 220B nepenaercs MOLTHOCTh
10 kBT. [1lunb! BoIONHEHBI U3 aMOMUHEEBOTO ciiaBa AJlO, UIMEIOT NPSIMOYTOJIbHOE CEUEHUE C
pasmepaMu 4x40MM° 1 TeMneparypy B ycranosupmemcs pexume 20°C. Onummre Gpu3nyecKue,
AIIEKTPUYECKUE CBOMCTBA M 00JIACTh MPUMEHEHMsI YKa3aHHOTO CIUIaBa U OMpPENENIHUTE MOTepu
MOIIHOCTH B IIMHAX, €CIIU UX AauHa 20M.

3aoanue 2-02. Vzyuute amomMuHuil (dpuznyeckue U 3JICKTPUUECKHUE CBOWCTBA, 00IACTb
npuMmeHenus). Omnpenenure, A0 KakoW TeMmIlepaTypbl HarperoTcs ajJlOMUHHUEBBIE IPOBOJIA
SIIEKTPHYCCKON ceTH cedeHneM 120MM° [PH OTKIIOYCHHH KOPOTKOIO 3aMBIKAHHS OCHOBHOIL
3amuToi uepes 0,08c. A Takxke onpeAenuTe TeMiepaTypy MpoBOJOB B Ciiydae, KOrja OCHOBHAs
3all[UTa OTKA3bIBAaeT, U paboTaeT pe3epBHas co BpeMeHeM aeiicTBus 0,5¢. MOIHOCTh KOPOTKOTO
3ambikaHus B cetu 220B cocraBnsier 30kBt. HauanpHas Temneparypa npoBooB 30°C.

3aoanue 2-03. Omnumure Menp W aTIOMHUHUH, KaK MaTepuajabl IS H3TOTOBIICHUS
poBooB. OmpesennTe, KaKoe CEYeHHE JT0JKEH UMETh aJIFOMUHUEBBIN IPOBOJI, YTOOBI IIPU TOKE
KOpOTKOTO 3ambikanus 10 kA, mpoTekaromieM B TeueHue lc, oH Harpencss Obl 0 TOM ke
TeMIepaTypbl, YTO M MeAHas WWHA. MeaHas IIMHA MPSAMOYTOJIBHOTO CEYEHHUS 40x4mm>
MpHUCOEIMHEHA K aJIIOMUHHEBOMY TPOBOAY TMoOcienoBaTenbHo. HawanbHas Temmepartypa
nposonos 10°C.

3aoanue 2-04. Onumurte Gpunveckre U MEKTPUIECKUE CBOMCTBA U 00JIACTh IPUMEHEHUS
HUXpoMa, B ToM uucie ciaBa X13H04. Onpenenute MakCMMaidbHYIO JJIMHY HUXPOMOBOU
IpOBOJIOKH quameTpoM 0,5MM M3 3TOro CIulaBa JUlsl U3TOTOBJIEHUS HArpeBaTeNsi MOLIHOCTBIO
1xkBt Ha Hanpspkenue 220 B. TemnepaTypa HarpeBa IpOBOJIOKH JOJKHA ObITh ONTHUMAaJIbHOM, a
IUIOTHOCTB TOKa JIEXKAaTh B JOITYCTUMOM JHAara3oHe.

3aoanue 2-05. OnummTe QU3NUEcCKre U dIEKTPUIECKHE CBOIMCTBA, 001aCTh IPUMEHEHHUS
Meau u amomuHus. Pazoepure npumep. [1o BozaymHoi nunuu HanpsbkenueM 220B nepenaercs
MOIIHOCTh 5 KBT. JIBa NMpOBOJA JMHMHM BHITONHEHH! 3 mpoBonokn AT ceyenmeM 16MMm° | a
Tpetuid - u3 mnpoBosioku MM numamerpom 2mm. OrmnpenenuTe MNOTEPU B IEPEUMCICHHBIX
MaTepuanax npu JuiHe JuHun 100Mm.

3aoanue 2-06. Onummure Gu3nyecKre U IEKTPUIECKHE CBONCTBA M 00JIACTh IPUMEHEHUS
Huxpoma, B ToM uucie cruiaBa X20H80. Kakoil MHHUManbHONW MAJIMHBI HYKHO B3ATh
HUXPOMOBYIO MPOBOJIOKY M3 3TOro ciuiaBa, ecinu ee nuamerp 0,3MM U U3 Hee HEOOXOAMMO



M3rOTOBUTH HarpeBaTesb Ha HampsbkeHue 220 B mommuocteio 1kBt. Temmeparypa Harpesa
MIPOBOJIOKU JIOJKHA OBITH OMTUMAJILHOM, a IIIOTHOCTh TOKA JIEKaTh B JOMYCTUMOM JHaIia3oHe.

3aoanue 2-07. OnummTe U3NIECKUE U AIIEKTPUUYECKHE CBOMCTBA, 007acTh MPUMEHEHHS
Mead U monudTUieHa. OmnpenenuTe, KakuM JOJDKHO OBITh CEYEHHE MEJHOro IpoBoJa B
MOJIMATUICHOBON H30JISIIIUK, YTOOBI TPU TOKE KOPOTKOTO 3aMBIKaHUS 2KA, MPOTEKAIOIIEro B
TeyeHue lc, TemmepaTypa Obl He HpeBbICHIA AONYCTHUMYIO (UIMTENBHYIO palbouyro) uis
u3ossiiuu. [IpoBo nMeeT HaYaIbHYIO TEMIIEPATYPY 40°C.

3aoanue 2-08. Onuiunte GU3NUECKUe U AIEKTPUYECKHE CBOICTBA, 001aCTh NPUMEHEHHUS
MeIM W ToNMMBHHWIXJIOpuAa. Onpenenure, depe3 Kakoe BpeMs MOXKET HadaTh ILIABUTHCS
U30JISILUST METHOM 3JIEKTPONPOBOAKH. DJIEKTPOINPOBOIKA U3 METHOI'O M30JIMPOBAHHOIO MPOBO/IA
cedeHneM 2,5MM° MMeEeT OJMBHHIIXJIOPHAHYIO H30JSIHI0. IIpH KOPOTKOM —3aMBIKAHHH C
cuioii Toka 100A oTkIrOYEHUs1 aBTOMATa HE IPOU30IILIO.

3aoanue 2-09. Onuinte GU3NUECKUE U AIEKTPUUYECKHE CBOMCTBA, 001aCTh MPUMEHEHHUS
ATIOMUHHUEBBIX CILIaBOB, B TOM uucie ciutaBa AJl 31. Onpenenure noTepyu MOUTHOCTH B IIMHAX
U3 9TOrO CIljIaBa, eciau ux JmHa - 100M. I1o 1Bym 1mMHaM 3J1€KTpPOYCTaHOBKU IIOCTOSIHHOTO TOKA
HanpspkeHueM 3,3kB nepenaercs MomHocTh 6MBT. 11IuHbBl MMEIOT NPSIMOYTOJIbHOE CEYEHHE
5x50mm° 1 TEMIIEpaTypy B YCTAHOBUBLIEMCS PEKUME 20°C.

3aoanue 2-10. OnummTe QU3NIECKUE U DIIEKTPUICCKHE CBOICTBA, 001aCTh PUMEHEHHUS
Meau U altoMuHMA. ONpenenuTe CeUeHne MEJHON IUHBI TP CIIeAyoImuX yeaousax: K MeqHon
LIMHE TOJICOEANHEH AJIFOMUHUEBBIN ITPOBOJI CEYEHUEM 120mm% [Ipu TOKE KOPOTKOrO 3aMBIKAHMS
10kA, nmporekarolero B TeueHue 1c¢, MeaHasl lMHA HarpeBaeTcs 40 TOM K€ TEMIIEPATyphl, UTO U
aTOMUHUEBBIN TpoBoa. HavanbHas TemnepaTypa npoBoJ0B 30°C.

3aoanue 2-11. OnuimunTe GU3NUECKUE U HIEKTPUYECKHE CBOICTBA, 001aCTh MPUMEHEHHUS
Huxpoma, B ToM umcie craBa XH700. Onpenenurte MUHMMAaIbHOE KOJHUYECTBO B METpax
HUXPOMOBOH MPOBOJIOKH TUAMETPOM 1 MM, HEOOXOIMMOI1 1JIs1 BBIMOIHEHUSI MOITHOCTHIO 10 kBT
Ha Hanpspbkenue 220 B.

3aoanue 2-12. Onumute GU3NYECKUE U IEKTPHUUECKUE CBOICTBA, 00JaCTh NPUMEHEHHUS
HUXpoMma, B yacTtHocTH, Mapku XI15H60. Cnenaiite pacu€Thl HarpeBareis M3 HUXpOMA.
Heobxonumo m3rotoButh HarpeBarenb mias cetu 0,4kB mommHocTeio SkBt. Jlns »Toit menu
nMeeTcs mpoBosioka quamerpoM 0,3MM. Omnpenenute CKOIbKO METPOB MPOBOJIOKH HEOOXOIMMO
JUIsl U3TOTOBJIEHUS HarpeBaTess 7

3aoanue 2-13. OnumuTe GU3HYECKUE W IJICKTPUUYCCKUE CBOMCTBA, 00JIACTh MPUMCHCHHS
ATIOMUHUS U TOJIMBHHWIXJIOpUAa. Pa3bepure mpumep. Kabenb ¢ aqroMHHHEBOM XKUIOW H
MOJIMBUHWIXJIOPUTHON — M3OJsIMeld  paboTaeT TpH  JJIMTEIBLHO  JOIMYCTUMOW  pabouei
temriepatype. CeueHue Kuibl - 50MMm°. Ornpenenure, KakOi TOK KOPOTKOTO 3aMbIKAHUSI CMOXKET
IpOMyCTUTh Kabenb B TedeHue 0,5¢, uToObl TemIneparypa M30JSLUKA HE NIPEBBICUIIA Mpesiena ee
TeKydecTu?

3adanue 2-14. Onumute GU3NYecKre M AJIEKTPUUECKUE CBOWCTBA, 00JIaCTh MPUMEHEHUS
alloMUHMS W nonudTwieHa. CraenaiTe cienyromue pacd€rbl. AJIOMUHHMEBAas IIPOBOAKA
cedeHHeM 2,5MM° HMeET W3OJSIHMIO W3 TOJHITHICHA BBICOKOrO JaBNeHHs. IIpH KOpPOTKOM
3aMbIKaHUH, TOK KOoToporo 50A, He cpaboTanu aBTOMaTHYECKHE BbIKIIOUaTenu. Omnpenenure,
yepe3 KaKoe BpeMsl MOKET HavaThb IUIABUTHCS 301U ?

3aoanue 2-15. Onummute Qu3Myeckne W DJIESKTPUUYSCKHE CBOMCTBA HHUXpOMa H
HUXPOMOBOM poBoJIoKHU U3 ciutaBa X20H80. Onpenenute, kKakoil MUHUMAaJIbHO BO3MOXHBINH TOK
HarpeeT 3Ty NIPOBOJIOKY A0 NPEIeNbHOM TeMIepaTypsl 3a ¢, ecnu ee auamerp paseH 0,6MMm.

3aoanue 2-16. Omnummre ¢Qu3nyeckrue © DIEKTPUYECKHE CBOIICTBA HUXpOMa H
KOHCTPpYKIIMOHHOM cTamu  Mapku 10. Ilonp3yschk HailIeCHHBIMU MapaMeTpamu, OMPEACIIUTE
MUHHUMAJIBHBIN AUaMETpP CTAJIbHOM IPOBOJIOKU IIPU YCIOBUAX:

1) ynenbHas BblIeNseMasi MOIIHOCTb paBHA yAEIbHON MOIIHOCTH, BBIJIENISAEMO B
HUXPOMOBOH NpoBoJIoKe 13 HUXpoMa Mapku X15H60 nuamerpom 0,6mMm;
2) o0e MPOBOJIOKU COEIMHEHBI MTOCIEA0BATENBHO.



3aoanue 2-17. OnuuuTe CBOICTBA MEAU U ONIPENEIUTE €€ Maccy B KaTymke. [1o karyiike
C MEIHBIM IPOBOIOM CEUEHHEM 2,5MM° IPOTEKAET HOCTOSHHBI Tok 20A. ITpi 5ToM B KaTymKe
BhIfIEIsieTCst MoiHOCTh 20BT. Harperom npoBoa nmpeneOpeys.

3aoanue 2-18. Onumute ¢Quznyeckue u BHCKTépI/I‘IeCKI/Ie CBOiicTBa BoONb(pama u
MonmbaeHa. Onpenenure MHY packaneHHod no0 2000°C BosbppaMOBOM HUTH AMAMETPOM
0,02mM B 3nekTponamnodke MoutHocThio 40BT. Kakoil B 3TuX ycioBusx Oblia Obl JJIMHA TaKOU
K€ HUTH U3 MoaubaeHa?

3aoanue 2-19. OnuinTe aMfOMUHUAN U nOAMATWIEH. OnpeaesnTe CUily ToKa, KOTOPBIH 3a
0,5 cexyHIbl Harpeer >KWJIy aJlOMUHUEBOTO NPOBOJHUKA C H3OJISILMENH U3 MOJIMATUIIEHA 10
JUIUTENILHO JOMyCTUMON pabodeil Temneparypsl nonusTuieHa. Juamerp xuisl 10Mm.

3aoanue 2-20. Onummute (U3HYECKHe W DIIEKTPHUUYECKHE CBOMCTBa Boibdpama u
KOHCTaHTaHa. Omnpenenure COOTHOLIEHUE MAcC IOCIEAO0BATEIbHO COECIMHEHHBIX MPOBOJIOK M3
ATHX MaTEPUAJIOB TPU OAMHAKOBBIX CEYCHUSAX U BBIJCISIEMON MOITHOCTH.

3. MAT'HUTHBIE MATEPHAJIbBI

3aoanue 3-01. OnummTe SJIEKTPOTEXHHYECKHE HEJIETHPOBaHHbIE cTand. llocTpoiite
KPHBYIO HaMarHWYMBaHUS dJIEKTpoTexHU4eckor HenerupoBaHHoil crtamu ([OCT 11036-75)
Mapku 10864 B IOCTOSIHHOM II0JIE.

3aoanue 3-02. Onummre 3IEKTPOTEXHUYECKHE Tropsiuekaranble crtanu. I[loctpoiite
3aBHCUMOCTh OTHOCHUTEIbHOW MAarHUTHOM NIPOHHUIIAEMOCTH OT HANpPSDKEHHOCTH MarHUTHOTO
noJs A anekrporexuuueckoit cramu (I'OCT 21427.3-75) mapku 1571 ans aucta TOMIIMHON
0,35MmmMm.

3aoanue 3-03. Onummre MapranueBo-UMHKOBBIE ¢epputsl. IlocTpoiite KpuBYyIO
Hamarau4uBanus ¢epputoBoro crepxkas Mapku 3000HM npu gacrote 0,1 MI'p B nuanazone
HanpspkeHHocty noss 0...32A/m.

3adanue 3-04. OnuimmTe >IEKTPOTEXHUUECKHE CTAIA ¢ HOPMUPOBAHHBIMH CBOMCTBAMU B
IOCTOSIHHBIX ~ mojsax. Omnpenenure 1O  HMMEOIIMMCSA  JaHHBIM — 3HAYEHMs  MarHUTHOM
MIPOHMUIIAEMOCTH COPTOBOM 3JIeKTpoTexHudeckor crtanmu mapku 10864 (I'OCT 11036-75) B
JUarna30He HaMpsbkeHHOCTH MarHuTHOTro modst 500...30000 A/wm.

3adanue 3-05. OnummTe >IEKTPOTEXHUUECKHE CTAIA ¢ HOPMUPOBAHHBIMH CBOMCTBAMU B
IIOCTOSIHHBIX NMOJIAX. Onpenenure MarHUTHYIO IPOHULAEMOCTD 3JIEKTPOTEXHUUECKON CTaJId 10
I'OCT 21427.3-75 mapku 1561 mug tonmma 0,20 u 0,35MM 1ipy HOpMUPYEMOW MArHUTHOMN
WHIYKIIUU.

3aoanue 3-06. OnuimmTe >IEKTPOTEXHUUECKHE CTAIA ¢ HOPMUPOBAHHBIMH CBOMCTBAMU B
IOCTOAHHBIX  NoisAX.  IlocTpoiite  KpUBYyH0O ~ HAMAarHWMYMBAHUA  DJIEKTPOTEXHUUYECKOU
HenerupoBanHoi ctanmu ('OCT 3836-83) mapku 21864 B MOCTOSTHHOM MarHUTHOM TIOJIE.

3aoanue 3-07. Onummure >1EKTPOTEXHUUECKUE CTAIM C HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSHHBIX moJisix. [locTtpoiite rpaduku 3aBUCUMOCTA  OTHOCHUTEIBHOW  MarHUTHOM
MPOHUIIAEMOCTH CTAJM OT HANPSHYKEHHOCTH MAarHUTHOTO TMOJIS JJI TOpsiueKaTaHOU JIETMPOBAHHOM
cramu (I'OCT 21427.3-75) mapku 1561 tommmaoi 0,35 u 0,20MMm.

3aoanue 3-08. Omnummre HUKETb-IMHKOBBIE  (epputhl. [locTpoiiTe  KpHBYIO
HamarHu4duBanus (eppuroBoro obpasma mapku 1000HH mpu wactore 0,1 MI'm B nuamasone
HaIpsHKEHHOCTEW MarHUuTHOTO 1ToJtst OT 0 10 32A/M.

3aoanue 3-09. Onummure MarHUTOTBEpJAbIE MaTepuanbl U3 cruiaBoB cuctembl FOHJIK.
Onpenenure 3HAYEHUE MArHUTHOM MPOHMIIAEMOCTH MarHutoTBepnoro crasa FOH/AK18 1o
KpUBOM pa3MarHMYMBaHMs B TOYKE C MAaKCHUMaJbHBIM 3HAUYE€HHUEM IPOU3BEJIECHUS MHAYKLIHUU B
MaTepuase Ha HanpsbKEHHOCTh MAarHUTHOTO TIOJIS.

3aoanue 3-10. Onummure >MEKTPOTEXHUUECKUE CTAIA C HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSHHBIX ToJsAX. [locTpoiiTe KpHBYHO HaMarHWYMBAaHHUS COPTOBOM AJIEKTPOTEXHUYECKOU
cranu (I'OCT 11036-75) mapku 11895 nns nuamna3oHa HanpsHKEHHOCTEM MAarHUTHOTO TOJIS OT
500 mo 2500A/m.



3aoanue 3-11. Onummure 3MEKTPOTEXHUYECKUE CTAI C HOPMHPOBAHHBIMU CBOICTBaMU B
MOCTOSIHHBIX TOMsIX. Kak M3MEHMTCS 3HaueHUE OTHOCUTEIbHOM MarHUTHOM NPOHHUIAEMOCTU
anektporexHuueckoi cranu no 'OCT 21427.3-75 mapku 1562, uamepeHHON pu HOPMHUPYEMOU
MarHuTHOM MHAYKIMH, €ClU €€ TONMHY u3MeHuTh ¢ 0,20 1o 0,35mm ?

3aoanue 3-12. Onumure MarHUTOTBEpIbIe (heppuThl. BriOepuTe cpemy MarHUTOTBEPIBIX
¢deppuroB no I'OCT 24063-80 mapky ¢ MUHHMAaJIbHBIM 3HAYCHHEM KOJPLMTHUBHOM CWIIBI U
BBIUUCIUTE JJIs 3TOM MapKu 3HAuU€HHWE MArHUTHOM IPOHMIIAEMOCTH NpPHU HaNPSKEHHOCTU
MarHuTHOro mnosus 60 kA/Mm.

3aoanue 3-13. Onucath TEPMOMArHUTHBIE MaTEpUAIIbl, HA3bIBAEMBIC IEPMAJUIOSMHU.
CocraBbTe /Ui HUX TaONUIly 3HAUEHU MarHUTHON MPOHULIAEMOCTH MIPU pa3HbIX TeMIIepaTypax
IIPU HAIPSDKEHHOCTH MarHUTHOTO NoJist 8 KA/M.

3aoanue 3-14. Onumute >JEKTPOTEXHUYECKHE HelerupoBaHHble cranu. llocTtpoiite
KPUBYIO HaMarHWYMBaHUs AJeKTporexHuueckor HenerupoBanuoit crtamu ('OCT 11036-75)
Mapku 10864 B IOCTOSIHHOM IOJIE.

3aoanue 3-15. Onmmmre SIEKTPOTEXHWYECKHE TopsdekaraHple cTanu. llocTtpoiite
3aBUCUMOCTb OTHOCHUTEIBHOM MAarHUTHOM NPOHUIAEMOCTH OT HAIPSHKEHHOCTH MAarHUTHOIO
nosist it anektporexHudeckon cramu (OCT 21427.3-75) mapku 1571 ans nucrta TOMIMHON
0,35mM.

3aoanue 3-16. Onmmmre MapranueBo-IMHKOBBIE Qepputhl. IlocTpoiite KpuBYIO
HamarHuuuBaHus ¢eppuroBoro crepxkHs Mapku 3000HM npu wactore 0,1 MI'n B auanazone
HanpspbkeHHocTd nodis 0...32 /m.

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

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

3aoanue 3-19. Onummre >1EKTPOTEXHUUECKUE CTAIM C HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSIHHBIX ~ mosisix.  [locTpoliTe  KpUBYIHO ~ HAMAarHMYMBAaHUSL — AJIEKTPOTEXHUYECKOM
HenerupoBanHoi cranu ('OCT 3836-83) mapku 21864 B MOCTOSHHOM MarHUTHOM IIOJIE.

3aoanue 3-20. OnummTe JIEKTPOTEXHUICCKUE CTATH ¢ HOPMHPOBAHHBIMU CBOMCTBaMH B
NOCTOAHHBIX moJsX. [loctpodiTe TpadMKud 3aBUCUMOCTH  OTHOCHUTEJIBHOM  MarHUTHOM
IPOHULIAEMOCTH CTAJIA OT HANPSHKEHHOCTU MarHUTHOTO MOJIS JI7Isl TOpsiY€KaTaHOM JIESTMPOBAHHOM
cranu (I'OCT 21427.3-75) mapku 1561 tommunoi 0,35 u 0,20mm.

Makcumanvnolit 6ann 3a pacuemuo-2pauuecKyro/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
Hamnpasnenune noaroroBku 13.03.02 «31EKTPOIHEPIeTHKA U DJISKTPOTCXHUKA
[Tpodumib «DeKTpOCHAGKEHHE

Cnucok IK3aMECHAIIMOHHBIX BOIIPOCOB
IO AUCHUIIIINHE <<3J’I€KTDOTCXHH‘-I€CKOG W KOHCTPYKIIMOHHOC MAaTCPHUAJIOBECACHHUC»

1. [Monspu3anus qUAIEKTPUKOB. MTHOBEHHAS U peJaKCallMOHHAasK TOJIAPU3aIs

2. JludnexTpuueckas MPOHHLIAEMOCTb. OJIEKTPOEMKOCTh IUIOCKOTO U IMJIHHIAPUYECKOTO
KOHJIGHCATOpa

3. AmanexTprudeckas MPOHUIIAEMOCTh Ta30B M KUAKOCTEH

4. TmpnexTpuyeckasi MPOHUIIAEMOCTh TBePAbIX Tel. CerHeToaNnekTpuky. | paaupoBanne N30IAIHU

5. lmanexTprudeckue norepu. BekTopHas quarpaMMa 3aMeIieHns U30JIuu

6. Buasr qudnekTpudecKix moTepb.

7. ®axTOpHI, BIUASAIONINE HAa AUIICKTPUIECKIE MTOTEPH (TEMIIEpATypa, YacTOTa, BIaXKHOCTH).

8. DNeKTPONPOBOTHOCTE AUANCKTPUKOB. TOKH aOCOPOIMU U CKBO3HBIE TOKU

9. DAEKTPONPOBOAHOCTD T'a30B, JKUAKOCTEH U TBEPIBIX IUAJIeKTpUKoB. [IpaBuno IlucapkeBckoro n
Banbpnena

10. IIpoGoii au3aeKTpUKOB. BosbTaMiiepHas XapakKTepUCTHKA U30JISILIAN IIPH IIPO00e

11. Knaccudukanusi npoBoIHUKOB. HopManbHbIe 1 IEpEeX0AHBIE METAILIBI

12. DnextponpoBoaHOCTh MeTamoB. Kiiaccuyeckas Teopus 3J€KTPOIPOBOJHOCTH.

13. Matepuaibl BHICOKOU IPOBOAUMOCTH. Meb, aTFOMUHHMIA, CILIaBbI

14. Marepuansl BBICOKOTO COMPOTHUBIEHHUS. MeTHO-HUKEIEeBbIE CIUIaBHl M CIUIaBHI Ha OCHOBE
JKenesa, HUKENS, XpoMa U allTFOMUHUS

15. Tepmo ».1.c. mpoBoAHHUKOB. TepMmormapsl

16. KpronpoBOAHUKY U CBEPXIIPOBOTHHKH

17. Ipunowu, GaroCckl 1 KOHTAKTOJNEI

18. DaeMeHTHI 30HHOHW TEOPHH TBEPIOTO Tejia

19. CoOCTBEHHBIE MTONYITPOBOIHUKH

20. [IpumecHbIe NOTYNIPOBOAHUKU. AKLIEITOPHI U IOHOPHI

21. Krnaccudukauusi MarHUTHBIX MaTepuanoB. [lua-, napa- u peppoMarHeTHKH.

22. Ilpupona deppomaraerusma. JloMeHHass CTPyKTypa, Touka Kropu. MarHUTOCTPUKIIMOHHAS
nedopmaris

23. MarHuTHas POHHLAEMOCTb. 3aBUCHMOCTh OT TEMIIEPATyphl M HANpPSHKEHHOCTH MarHUTHOTO
oISt

24. MarauTtHblil THCTepe3nc. MarHuTHble mortepu. KosprutuBHas cuna. MarHUTOMSTKHE |
MarHUTOTBEPABIE MATEPHUATIBI.

Makcumanwvnuoiit 6ann 3a Ix3amen cocmaensiem 40, munumanvnoiii 6ann 24.



