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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUI C YKA3AHUEM IMAanos popmuposanus
6 npoyecce 0C80eHUsA OUCUUNIUHBL
Komnerenmus:
OIIK-5 - CriocoOeH HCIoIb30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUUECKUX MATEPHAIIOB B pacyeTax MmapamMeTpoB U PEKUMOB
00BEKTOB MPo(heCcCHOHATBLHOMN eI TEIbHOCTH.

WNHaukaTopsl TOCTHKEHHUS] KOMIIETEHIIUHU
OIIK-5.1 - 3HaeT OCHOBHBIEC CBOMCTBAa KOHCTPYKIIMOHHBIX U JIEKTPOTEXHUYECKUX MATEPHAIIOB;

OIIK-5.2 -  YmMeer mpoBOIUTH pacueThl MApaMETPOB U PEKUMOB 0OBEKTOB NMPO(HECCHOHATBHON NESITETLHOCTH C YI€TOM CBOMCTB
KOHCTPYKLIMOHHBIX U IEKTPOTEXHUYECKUX MAaTEPUAJIOB;
OIIK-5.3-  Bnazeer MeToaMH y4eTa CBOMCTB KOHCTPYKIIMOHHBIX U DJICKTPOTEXHUYECKHX MAaTEpPHaIOB IPU pacuyeTax mapaMeTpoB U

PECIKUMOB 00BEKTOB HpO(l)eCCHOHaHLHOﬁ JCATCIIbHOCTH.
JUIsL 0YHOTO M 0YHO-3a09YHOI'0 OTJACIICHHS

NuauxaTopsl Jranbl GOPMHUPOBAHHS B MPOIECCe OCBOCHHS THCIIHIIIHHBI
JOCTHKEHHSI Jlexnun IpakTHyeckue JlaGopaTopnbie KypcoBoii npoekt Haumenosanue
KOMIIEeTeHIIU U 3aHATHSA 3aHATHA (pa6ota) OUeHOUN020 cpedcmea
Pacuemno-epagpuueckas
OIIK-5.1 Temsr 1-6 Temsr 2,3,5 - - pabomal Koanokeuym/>x3
amen
Pacuemno-epaghuueckasn
OIIK-5.2 Tewmsr 1-6 Tewmsr 2,3,5 - - paboma/Konnokeuym/ax3
amen
Pacuemno-epagpuueckas
OIlK-5.3 Tewmsl 1-6 Tewmsr! 2,3,5 - - paboma/Konnokeuym/sx3
amen




JJIS 3a09HOTO OTACICHUS

HNuaukaropbl Jranbl (GOPMHUPOBAHUSA B NIPOLIECCE OCBOCHUS TUCIIMIIHMHBI
= Haumenoeanue
AOCTHIKEHH S Jleknuu IIpakTH4eckue JlabopaTopHble KypcoBoii npoekt
OUEHOUHO020 cpedcmea
KOMIIETEHIIM U 3aHATHA 3aHATHA (paborta)
K 0O
OIIK-5.1 Temsl 1-6 Temnr 2,3,5 - - OHMPONLHAZ pavoma
| Konnoxeuym/sx3amen
OIIK-5.2 Temsr 1-6 Temnr 2,3,5 - - Konmpoanas pagoma
/Konnokeuym/>x3amen
K 0
OIIK-5.3 Temnr 1-6 Temnr 2,3,5 - - ORMPpONLHAZ pavoma
/Konnoksuym/>x3amen




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

J1sl O4HOTO M OYHO-3a0YHOT'0 OTACICHMS

OueHovHbIE CPeACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
PacuetHo-Tpaduueckas 1 18 30
pabora
KonnokBuym 3 18 30
DK3aMeH 1 24 40
Utoro: 60 100

JIJ1 3209HOTO OTHEIIEHUSI

OueHovHbIE CPeACTBA KoJa-Bo Min, 6aJioB Max, 6a/10B
KontponbHas padora 1 18 30
KomtokBuym 3 18 30
DK3aMeH 1 24 40
Hroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHAMKATOPOB JOCTH:KeHHs TPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOI

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHYECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUs 3HAHWM; HCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuai
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILO» BBICTABISIETCA CTYAEHTY, €CIU TEOPETUUYECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpAO 3HAET Marepuali,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JOMNYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO MpoOenbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJICHHBIA BOMPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApYIICHUS JIOTHYECKOU
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTHYECKHA
CTYyJICHTA,

OINOKY U TIp

«3aYTCHOY
CTYJEHTY, €CJIH OTBETHI
TeMaM JIHUCIIUILIMHBI
H3JI03KEHBI,
HE3HAYUTEILHBIC HEI0YEThI
TakHe
CaMOCTOSTEIBHOTO

KakKk

BBIBOJIA,

BBICTABIISIETCS
Ha BOIPOCHI TI0
IOCJIEIOBATEIIbHbI,
JIOITYCKAIOTCS

B OTBETE
OTCYTCTBUE
pedeBbie

Hwmxe 60

Heynosnersop
UTEIBHO
(1e 3auTeHO)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HeE
3HaeT 3HAUUTENBHOM YacTH NPOrpaMMHOIO MaTepuaina, JOIyCKAaeT
CYIIECTBEHHbIE OINWOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHHUSIMHU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoii oOydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€Clin

3a4TCHO»
CTYACHT

HE

BBICTABJIACTCA

3HaCT

OCHOBHBIX TIOHSTHH TEMBEI JAHUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkasi xapakTepucTukKa olleHOYHbIX CPeACTBA

Ne |HaumenoBanue| Kparkas xapakrepucruka oneHouyHoro | IlpeacraBienue
I/I| OLEHOYHOIO cpeacTBa OLICHOYHOI'0
cpeacTrsa cpeacrsa B ponae
1 2 3 4
Kontponehas |CpencTtBo MNpoBEepKH YMEHHM mNpuMeHsATh|KoMmiekt
1 IpaGora MOJIyYEHHBIE 3HAHUS JJIs pElIeHUs 3a/]a4|KOHTPOJIbHBIX
ONPEIEIICHHOTO TUIIA IO TEME WJIM PAa3Jeiny. |3aJaHHi 10
BapuaHTaM
2 |PacuerHO- CpenctBo MpPOBEPKH YMEHHMM NPUMEHATH|KoMIUIeKT
rpaduyeckas MTOJTyYCHHBIE 3HAHUS o 3apaHee|3a1aHui TS
pabota OINPEJEICHHOW METOAMKE JUIsl PELIEHUS 3a/1a4 |BBIITOJTHEHUS
WIM 3aIaHUM 110 MOJYJIFO WMJIM JTHCLHUILIMHE B|pacyeTHO-
LEJIOM. rpadguieckoit
paboThI
3 |KommokBuym CpenctBo KOHTposist ycBoeHust ydeOHoro|Bompocel 1o Te-
MaTepuansa TEMbl, pasleia WM pa3AesioB|Mam/pa3ienam
JUCUUIUIMHBI, OPTaHU30BAHHOE KaK Y4EOHOE|AMCILHUILIUHBI.

3aHATHE B BUJIC cobeceToBaHUs
MIPENoIaBaTelis ¢ 00yJarONUMUCH.




MunucrepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaepanuu
HwxHexkaMCKUi XUMHKO-TEXHOJIOTHISCKUM HHCTUTYT ((puman)
benepaabHOro rocy/1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIbHOTO YUPEKIASHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuii HalMOHAJILHBIA HCCIIe0BATCIbCKUN TEXHOJIOTHYESCKUI
YHUBEPCUTET
(HXTHU ®T'BOY BO «KHUTVY»)

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenue noarotoBku 13.03.02«30€KTpOIHEPreTUKA U DJICKTPOTEXHUKA
[Tpoduns/ IIporpamma «I1eKTPOCHAOKEHUE

PacuerHo-rpajguueckasi padora
0 TUCIUIIIMHE «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTEPUATIOBEACHUE
(17151 OYHOTO ¥ OYHO-320YHOTO OT/ICJICHNS )
KonTpoabnas padora
0 TUCIUIUINHE «DJIEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE MaTEPUATIOBEACHUE
(151 320YHOTO OT/IEJICHMUSA)

1. JUDJIEKTPUKHU

3aoanue 1-01. Onmmute cBoiicTBa ((pU3MUECKHe, DIIEKTPUYECKHE), BO3ayXa, 3Jerasa,
YKa)KUTE 0COOEHHOCTH 3THX ra3oB. OnpenenuTe 3aps mapa paadycoM 1 M, pacroyioKeHHOTo
B Bo3yxe npu temmeparype 20° C u nasiennn 101325 IMa. TloTeHuman mapa paBeH 10° B.
Kakum craHeT noTeHIMan 3TOro Iapa, €ClIM €ro IEepeMECTUTh B JJiera3 IpU TOH ke
Temneparype u aasiaeHuu 2 Mlla?

3aoanue 1-02. OnumunTte BO3AYX Kak »HIEKTpOTeXHHUecKuil Matepuan. Kak Biuser
JaBJICHUE Ha DJJIEKTPUUECKHE XapaKTepUCTHUKU Bozayxa? Ilokaxure 3TO Ha CleqyroleM
npuMepe: B Bo3AyIIHbIN KOHJIEHCATOpP, UMEIOIIMKA MPpH aTMOC(hEepHOM JaBieHun €MKocTh 100
n® u 3apsa 1 vKi, 3akaumBaercs Bo3ayx. Kakum craHeT HampspkeHHME Ha OOKIIaJKax 3TOTO
KOHJIEHCAaTopa NpU HM3MEHEHHM JaBJIEHUs 3aKauMBaeMoOro BO3Jyxa OT aTtMmocgepHoro go 10
MIla?

3aoanue 1-03. Onummre TpaHcOpMATOPHOE MAacCiO, €ro CBOMCTBA M TNPHUMEHEHHE.
CpaBHUTE »JJIEKTpHYECKHE CBOWCTBAa TpaHCPOpPMATOPHOrO Macjaa M Bo3ayxa. Pazbepute
cienyomuii npumep. B mutockuii KoHIEHCATOp, 3aMOJHEHHBIH TPaHCPOPMATOPHBIM MAaCJIOM C
IUIOMAAbI0 IUIacTuH 1 M2 u paccTosHEM MeXay 3JiekTpoaamu | cm moman 1 i1 Bo3ayxa. Ha
CKOJIBKO U B KaKyl0 CTOPOHY U3MEHUTCSA EMKOCTb 3TOM CUCTEMBI, €CIIH JIEKTPOIbI PACTIONOKEHBI
TOPU30HTAIIBHO?

3aoanue 1-04. Onuimute >eKTpUdeckue, GU3NYECKue CBOMCTBAa U 00IaCTh NPUMEHEHHUS
TaKUX MaTepHUajoB, KaKk KOHJIEHCATOpHOE Macio U Tpuxiopandenun. CpaBHUTE WX CBOMCTBA Ha
cienyroieM npumepe: Bo ckonbko pa3 u3aMeHHTCs oOmiast EMKOCTh ABYX KOHJIEHCATOPOB MIpHU
3aMeHEe B HUX KOHJIEHCATOPHOTO Macjia Ha TPUXJOpAUGEHWI Npu TeMIiepaTrype 20°C? 3amauy
PELINTD IPU MOCIEN0BATEILHOM U NIAPAJUIEIbHOM COEIMHEHUN KOHIEHCATOPOB.

3aoanue 1-05. Hanite TEXHUYECKHE Ha3BaHUsA MTOJIMBUHWJIXJIOPH/IA u
NOJMMETHUIMETAaKpHUIIaTa, ONMUIINTE UX (U3NUYECKUE U IEKTpUYecKue cBoiicTBa. Paccuwmraiite,
BO CKOJBKO pa3 M3MEHHUTCS PACCTOSHHE MEXKIy IIACTHHAMHU IUIOCKOTO KOHJEHcATopa IIpU



3aMEHE HaxOJALIErocsi MEKAY HUMH IOJUMBHHWIXJIOPHAA HA NOJUMETHIMETAaKpWiIaT IpU
ycioBuu coxpanenus émkoctu? Yacrora 50 ', rTemnepatypa 20 oC,

3aoanue 1-06. Onumure Gu3nUecKue, IEKTPUIECKUE CBOMCTBA U 00IAaCTh NPUMEHEHHUS
TpaHC(OPMATOPHOrO Macjla M ONpeAe]IMTe 3HAueHUs 3apsAa IIapoBOrO  3JEKTpoJa,
norpyxaemoro B Macio npu temmeparypax 20° C u 90° C. Bak ¢ TpancopMaTopHEIM MacioM
uMmeer OoJblIME pa3Mepbl IO CpPaBHEHHIO C pa3MepaMmu 3iekTpona. Paamyc mapa 0,1m,
Hanpspkenue 10 B.

3aoanue 1-07. OnummTe CBOWCTBA M NMPUMEHEHHWE KOHACHCATOPHBIX Macell. Pasbepure
CIIEYIOIIYIO CUTYyaln0. B 1I0CKUi KOHJAEHCATOp, 3al0HEHHbIN KOH/IEHCATOPHBIM MAaciioM C
IUTOM[ABIO TUIACTHH 1M? I PacCTOSHUEM MEKIy YIEKTPOAaMH |cM, momaa BoJa B KONHYECTBE
251. DIEKTpOoJbl PACIIOJIOKEHbI BEPTHKAIbHO. Ha CKOJIBKO M B KaKyl0 CTOPOHY H3MEHHUTCS
€MKOCTb 3TOM CUCTEMBI IIPH NONAJaHUU B HEE BO/IbI?

3aoanue 1-08. Onummre cBoiicTBa (PU3HMUECKUE, dTEKTPUIECKHUE) U 00JIaCTh TPUMEHEHHUS
acOoLleMEeHTa U SMOKCUIHONOIMIPUPHBIX KoMnayH10B. Paz6epute nmpumep. C kakux 3Ha4eHUH
M0 KAaKMX W3MEHHUTCS GMKOCTh MEKAYy KBaipPATHBIMH IUIACTHHAMH ILIOMAZbIO 1M,
IPUKJIAIbIBAEMBIMU C 00EUX CTOPOH K aCOOLIEMEHTHON JOCKE TONIIMHON SMM, €ClIi OCIETHIO
HOKPBITh C 00EUX CTOPOH AMOKCHIHOMOINIPUPHBIM KOMIIAYHIOM TOJIIIMHON 1MM.

3aoanue 1-09. Onummre CBOMCTBAa JTAaKOTKAHU M TUCTUILTUPOBAHHON BOJBI ((pusznyeckue,
AIIEKTPUYECKHUE), 00JacTh pUMEHeHUs. Vcronb3ysl HaliJleHHbIE B CIIPAaBOYHUKE MUHHUMAaJIbHBIE
3HA4YEeHUs1 HEOOXOAMMBIX BEIMYMH, PEIIUTEe TAaKylo 3ajady: Ha CTep)KEHb, AUAMETpoM lcM u
JauHOR 1M HamateiBaeTcd jakoTkaHb JIKM-105 tommuuoit 0,1mMM. Kak m3MeHuTcs €MKOCTh
MEXJY ATHUM CTEp)KHEM M COOCHBIM C HMM LWJIMHIPOM JIMAaMETPOM 2CM IpU HOrpYKEHHH
CUCTEMbl B JUCTWUIMPOBAHHYIO BOJAY, HMMEIOUIYI0O OTHOCHUTEIbHYIO JHUAJIEKTPUUECKYIO
MPOHHUIIAEMOCTh 817

3aoanue 1-10. OnummTe CBOMCTBA KOHJGHCATOPHOTO M KaCTOPOBOTO Macen ((huzndeckue
U DJIEKTPUYECKHE), 00JIaCTh UX IPUMEHEHHUS, U ONPEEIIUTE, BO CKOJIBKO Pa3 MOXKET U3MEHUTHCS
€MKOCTb MacCJIIHOTO U30JISIIIMOHHOTO YCTPONCTBA, €CJIM B HEM 3aMEHUTh KOHJEHCATOPHOE Maciio
Ha KacTOpPOBOE.

3aoanue 1-11. Onumwure NOMUAMUAHYIO H30JALMIO ((pU3MUECKHE U DIIEKTPUYECKHE
CBOMCTBA, 00JIaCTh IpUMeHeHHs). PaccunTaiite EMKOCTh M30JMPOBAHHOTO MPOBOJIA CIEAYIOIIEeH
KOHCTpyKIuu: [IpoBon nuameTpoM 2MM MOKPHIT MOJTHAMUAHONW U30isiued TommuHon 0,1Mm,
MOBEPX KOTOPOTrO HAXOAWUTCS MENHBIM dKpaH. PaccumraTte €MKOCTH MEXIY JKWIOH 3TOTO
IIPOBOJIA K MEAHBIM 3KPAHOM MpH JuinHE poBojaa 100m.

3aoanue 1-12. Onumwure cBoiicTBa acOOIEMEHTa W AMOKCHIHOTO KOMIayHaa
(pusnyeckue, aneKTpuyeckue) M HUX 00gacTh npumeHeHus. Onpenenure EMKOCTb MEXIY
IIACTHHAMH TUIOMAABI0 1M, NPUKIIAIbIBAEMBIMH K aCOOLEMEHTHOW JO0CKe TONIMHON 10MM,
€CJIM Ha Hee 3aTeM ¢ 00euX CTOPOH HAHECEHO dMOoKcUuHOe okpbiTHe DBH-6 Tonmuuol 1mm?

3aoanue 1-13. OnumuTe GU3NUECKUE U HIIEKTPUUYECKHE CBOMCTBA, 00IaCTh NPUMEHEHHUS
JAKOTKAaHU M OINpeAeNUTEe IUana3oH 3HA4eHUH EMKOCTHU CHUCTEMbl KOAKCHAJIbHBIX (COOCHBIX)
nuIuHAPoB. CHUcTeMa KOaKCHaNbHbIX IMIMHAPOB paauycamu 0,01mM m 0,02mM u pnuHON 1M
HAaXOOUTCA B JHUCTWUIMPOBAHHOM BOJE C AMAJIEKTPUUYECKOW mpoHuiaeMocteio 81. Ha
BHYTPEHHUI IWIMHAP HamoTaHo 10 cioeB nakoTkaHu, uMeroel Toamuny 0,12mm.

3aoanue 1-14. OnumuTe >JEKTPUUECKHE CBOMCTBA TIa3000pa3HBIX IUAJIEKTPUKOB, B
YaCTHOCTH, »3Jieraza. BpiOepuTe Takoe AaBlIeHHME »5Jeraza, 4YTOObl EMKOCTh KOAKCHAJIbHOU
cuctemMbl JUIMHOM 47,65M, coctosmieil u3 TpyObl quameTpoMm IM M Haxojsmierocss B Hei
TOKOITPOBOJIa IMaMETPOM 6¢M, paBHsutach Obl 1HD. Onummre CBOWCTBA 3TOTO Tasa.

3aoanue 1-15. Vzyunte XiopHpoOBaHHBIC XHUJKHE NUANEKTpUKH. Boibepurte cpeau 3Tux
KHUJIKUX JAUIJIEKTPUKOB TAKOM, YTOOBI IPU 3all0JIHEHUHM UM KOHJIEHCATOpa C TUIOIAAbI0 TUNIACTHH
1,9143m u paccrostuuu mexay Humu 0,1MM €MKOCTh KOHAEHcaTopa coctaBuia 0bl 1Mk®D mpu
TEeMIIepaType 20°C. [TpuBenuTe HEOOXOAUMBIE CBEIEHUS 00 TOM MaTepHare.



3aoanue 1-16. Onummre reTUHAKC ¥ TpaHCPOPMATOPHOE Macio U OIpPENeIuTe, BO
CKOJIBKO pa3 OTJINYAETCs] HAIPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIS B Macile U B ONYIIEHHON B HETO
M30JSIIMOHHOM ITeperopoike U3 reruHakca npu yacrore 50 I'm.

3adanue 1-17. OnummTe HEMOJSAPHBIC IOJIMMEPHBIE IUICHKM W PAcCUMTAWTE, Kak
COOTHOCSITCS HAIPSHKEHHOCTH MoJisi yacToToi 1 k'l B ABYXCIOWHOW M3OISIMU KOHIEHCATOPA,
€CJIM OJIMH CJION BBIMOJIHEH U3 MOJUTETPapTOPITUIICH], a IPYToi — U3 NOIU(PEHIICHOKCUIA.

3aoanue 1-18. Onummure CBONCTBa U MPUMEHEHUE TpaHCcPopMaTopHOro Macia. Mcnomp3ys
HEoOXOIUMBIE TMapaMeTpbl Macjia, CHAelaiiTe pacueT cieayromero ciaydas. B muiockuit
KOHJICHCATOP, 3aIlOJIHEHHBIN TpaHCcPopMaTOpHBIM MacioM Mapku 'K, ¢ miomaapio miacTul Im?
1 3a30poM 1cMm momnana Boaa (€=81) B konuuecte 1. C Kakoro 3HaA4YCHHUS 10 KAKOTO0 M3MEHHUTCS
€MKOCTb, €CJIU JIEKTPOIbl PACIIOJIOKEHBI BEPTUKAIBHO?

3aoanue 1-19. Onumure Qu3nyecKkre M ANEKTPUIESCKUE CBOWMCTBA, 0071aCTh MPUMEHEHUS
AIIEKTPOTEXHUYECKOro ¢apdhopa U BBHICOKOYACTOTHOW KEpaMHKH Ha OCHOBE pYyTHIIA.
Onpenenure, BO CKOJIBKO pa3 MOXKHO YMEHBIIUTh JUIMHY CHUCTEMbl KOAKCHUAIbHBIX LIMJIMH]POB,
HE YyMeHblIas MX EMKOCTH, €CIM 3aMEHMTb, HaXOAIIMHCA MEXAy ULWIMHIAPaMU
3NeKTpoTeXHu4Yeckuil papdop Ha BEICOKOYACTOTHYIO KEpaMUKY Ha OCHOBE pyTuia?

3aoanue 1-20. V3yunte KOHIEHCATOpHBIE KepamMH4yecKHe Mmarepuanbl. Breibepure wu3
CIIPaBOYHMKA W OIHUIIUTE TAaKOW KOHACHCATOPHBIM KEpaMUYECKUM MaTepuasl, ¢ MOMOIIbIO
KOTOPOr0 MOXHO ObLIO OBl CO3/1aTh LWJIMHJIPUYECKUH KOHAEHCATOp € EMKOCTbIO HE MEHee
1,640® npu yacrore 0,5-5 MI'u. KoakcranbHble UIMHIPUYECKUE 3JIEKTPOJAbl KOHJAEHCATOpa
umeroT paguycsl 0,2 u 0,5¢m u yuny 0,1Mm.

2. MIPOBOJHUKH

3aoanue 2-01. V3yuute amomuHueBble cruiaBbl. Pazbepute mpumep. [lo omHodazHoM
CHUCTEME IIMH NIEKTPOYCTAaHOBKM C HOMHHAJIBHBIM HampsbkeHneM 220B nepenaercss MOIIHOCTD
10 xBt. llIunsl BeImonHeHb! U3 amtoMuHuEBOrO ciuiaBa AJ[O, UMEIOT MpSIMOYTOJIbHOE CeUEHHUE C
pasMepaMu 4x40mmM? 1 TemIepaTypy B ycranoBusiemcs pexume 20°C. Onuiure pusndeckue,
AIIEKTPUYECKUE CBOMCTBA M 00JIAaCTh MPUMEHEHMsI YKa3aHHOTO CIUIaBa U ONPENENINUTE MOTepU
MOIIHOCTH B IIMHAX, €CJIU UX JuInHA 20M.

3aoanue 2-02. N3yunre amoMuHuil (pu3HUecKkre W SJICKTPUUSCKHE CBOWCTBA, 00JacTh
npuMeHeHus). Ormpenenurte, 10 KakoW TeMmIepaTypbl HarperoTcs aalOMHUHHMEBBIE IPOBOAA
ANEKTPUYECKON CETH CEYEHUEM 120mm? IIPH OTKJIFOYEHUM KOPOTKOI'O 3aMBIKaHUS OCHOBHOMU
3amuTon yepes 0,08c. A TaxKe ONpeAenuTe TEMIIEPATYpy IPOBOJOB B ClIy4ae, KOrJa OCHOBHAs
3allMTa OTKA3bIBAET, U paboTaeT pe3epBHas co BpeMeHeM AeiicTBus 0,5¢. MOmHOCTh KOPOTKOTO
3ambIkaHud B cetd 220B cocrasisger 30kBt. HavanbHas Temneparypa npoBoios 30°C.

3aoanue 2-03. OnummTe Meap W ATIOMUHHA, KaK MaTepUanbl ISl W3TOTOBJICHHS
npoBoJIoB. OnpeienuTe, Kakoe CeYeHne J0DKEH UMETh allFOMUHUEBBIN MPOBOJ, YTOOBI PU TOKE
KOpOTKOTO 3ambikaHusi 10 KA, mpoTekamomeMm B TeueHue lc, oH Harpesics Obl A0 TOW Ke
TEMIEPATYpbl, YTO M MeJHas IuHA. MeaHas HIMHA HPSIMOYTOJIBHOIO CEYEHUs 40x4mm>
IpUCOEAMHEHa K aJlOMUHUEBOMY MpOBOJY TMocienoBaTenbHo. HawanpHas Temmepatypa
IIPOBOJIOB 10°C.

3aoanue 2-04. Onummre Qu3nyecKre M MEKTPUIECKHE CBOMCTBA M 00JIACTh IPUMEHEHUS
HuXpoma, B ToM uucie crmiasa X13H04. Onpenenure MakCUMalbHYH [UIMHY HUXPOMOBOM
npoBosioku guamerpoMm 0,5MM M3 3TOTO CIUIaBa JUIs U3TOTOBJIEHUS HAarpeBaTelss MOIIHOCTHIO
1kBT Ha Hanpspkenue 220 B. Temneparypa HarpeBa MpOBOJIOKH JJOJDKHA OBITH ONTHMAJIbHOM, a
IUIOTHOCTh TOKA JIeXKAaTh B JOITYCTUMOM JHAara3oHe.

3aoanue 2-05. Onumure U3NUECKUE U HIIEKTPUUYECKHE CBOMCTBA, 00IaCTh NPUMEHEHHUS
Meau U amomuHus. Pazoepute npumep. [1o Bo3aymHol nuHun Hanpsbkenuem 220B nepenaercst
MoIIHOCTh 5 KBT. /[Ba mpoBoja JMHUM BBINOJIHEHB! U3 NpoBOoioku AT cedeHuem 16MM? | a
Tpetuil - U3 npoBosioku MM nuamerpom 2mMm. OnpegenuTe NOTEPU B IMEPEUUCICHHBIX
MaTepuanax npu JyimHe TMHuA 100Mm.



3aoanue 2-06. Onummre pusnyeckre M MEKTPUIECKHE CBOMCTBA U 00JIACTh IPUMEHEHHUS
HUXpoMa, B ToM uucie cmiaBa X20H80. Kakoil MUHMMaabHOW [JIMHBI HYXHO B3ATh
HUXPOMOBYIO IIPOBOJIOKY M3 3TOrO CIiaBa, eciau ee auameTp 0,3MM M U3 Hee HEoOX0IUMO
M3rOTOBUTH HarpeBaresib Ha HampsbkeHue 220 B momuocteio 1kBt. Temmeparypa Harpesa
MPOBOJIOKH JIOJKHA OBITH ONTUMAJIBHOM, a TUIOTHOCTH TOKA JIEKATh B JIOMYCTUMOM JIMana3oHe.

3aoanue 2-07. Onumurte GU3NYECKUE W DIICKTPHUYECKUE CBOWMCTBA, 00J1aCTh MPUMEHEHUS
Meau W nonudTwieHa. OmnpenenuTe, KakUM JOJDKHO OBITh CEYEHUE MEJHOro IIpOoBOjAa B
MOJIMATUIIEHOBOM M30JSIUU, YTOOBI MPU TOKE KOPOTKOIO 3aMbIKaHMs 2KA, NMPOTEKAIOIIEro B
TeyeHue lc, Temmeparypa Obl He NpeBbICHIA JONYCTHUMYIO (IJTUTENBHYIO pabo4yro) uis
n3oJisiiuu. [IpoBo MMeeT HaYalIbHYIO TEMITEPATYPY 40°C.

3aoanue 2-08. Onumure GU3NUECKUE U AIEKTPUUYECKHE CBOMCTBA, 00IAaCTh NPUMEHEHHUS
Meau M NoiauBHHWIXKIOpuaa. Ompenenure, yepe3 Kakoe BpeMsi MOKET HadaTh IUIaBUTHCS
M30JISIMST MEAHOM 3JIEKTPOIPOBOAKHU. DIEKTPOIPOBOAKA U3 MEAHOIO U30JIMPOBAHHOTO IPOBOIA
cedeHreM 2,5MM° MMeEeT OIMBHHIIXJIOPHAHYIO W30JSILHI0. IIpH KOPOTKOM 3aMBIKAHHH C
cusoii Toka 100A oTKIFOYEHUSI aBTOMATa HE TIPOU30IILIO.

3aoanue 2-09. Onummre GU3NUECKUE U DIIEKTPUIECKHE CBOMCTBA, 00JIACTh MPUMEHEHUS
IIOMUHHUEBBIX CILIAaBOB, B TOM uuncie cmiasa AJl 31. Onpenenure notepu MOUIHOCTH B HIMHAX
U3 3TOrO CIljIaBa, eciau ux JuinHa - 100m. [1o 1ByM mIMHaM 371€KTpOyCTaHOBKU ITOCTOSIHHOTO TOKa
HanpspkeHueM 3,3kB nepenaercs MomHocTs 6MBT. IIIMHBI MMEIOT NPAMOYTOJBHOE CEUYEHHUE
5x50mm° 1 TEMIIEpaTypy B YCTAHOBUBLIEMCS PEKUME 20°C.

3aoanue 2-10. Onumute GuznuecKrue U 3IEKTPUUYECKUE CBOMCTBA, 00JIACTh MPUMEHEHUS
Meau U anmoMuHMsL. ONpenenuTe ceueHue MeAHON IIMHBI IPU clieAyomux ycnoBusx: K meanon
IIMHE MOICOE/IMHEH aOMUHHIEBBIi poBoj ceuerreM 120Mm. TIpH ToKe KOPOTKOrO 3aMbIKAHHS
10kA, npoTtekaroliero B TeueHue 1c¢, MeaHasl MHA HarpeBaeTcs A0 TOH )K€ TeMIlepaTypsbl, 4TO U
IIOMUHHUEBBIN ITpoBoA. HavanpHas TemnepaTypa npoBoI0OB 30°C.

3aoanue 2-11. Onumute $pu3NUECKUE U 3IEKTPUUYECKUE CBOICTBA, 00JIaCTh MPUMEHEHUS
Huxpoma, B ToM uncie cmiasa XH70O. Onpenennte MUHUMaIbHOE KOJIMYECTBO B METPax
HUXPOMOBOM MPOBOJIOKH AHAMETPOM 1MM, HEOOXOIUMOM JIJIsi BBIMOJTHEHUSI MOIITHOCTHIO 10 kBT
Ha HanpsbkeHue 220 B.

3aoanue 2-12. Onumute GU3NIECKHE U IEKTPHUECKUE CBOWCTBA, 00JaCTh IPUMEHEHHUS
HuUXpoma, B uacTHocTH, Mapku XI15H60. Cpenaiite pacd€rbl HarpeBaTellss W3 HHXPOMA.
Heo6xoaumo msroroButh HarpeBarens s cetn 0,4xkB momuHocThio SkBT. [lns sToit menu
umeercs mpoBoJioka nuamerpoM 0,3mm. OnpeaenuTe CKOIbKO METPOB MIPOBOJIOKH HEOOXOIUMO
JUISL U3TOTOBJICHUS HarpeBaTess ?

3aoanue 2-13. OnumunTe U3NUECKUE U AIIEKTPUUYECKHE CBOMCTBA, 001acTh NPUMEHEHHUs
ATIOMUHUS U TNoJUMBHUHWIXJIOpUAa. Pa3zbepure mpumep. Kabenb ¢ anoMHUHHEBOW XKUIOW U
NOJUBUHUIXJIOPUIHON — HM30JsIMeld paboTaer mpH JUIUTENBHO JOMYCTHMOH  paboueit
temriepatype. CeueHue Kuibl - 50MM°. Onpenenure, Kakoil TOK KOPOTKOTO 3aMbIKaHUSI CMOXKET
OpOMyCTUTh Kabenb B TedeHue 0,5¢, 4ToObl Temreparypa M30JSIMHU HE MPEeBbICHIIA Mpeena ee
TEKy4ecTu?

3aoanue 2-14. OnumunTe GU3NYECKUE U HIIEKTPUUYECKHE CBOMCTBA, 00IaCTh NPUMEHEHHUS
aTIOMUHUS W nonaudTWieHa. Craemaiite cienyrmonme pacdy€rsl. AJFOMUHHEBAs MPOBOJKA
cedeHHeM 2,5MM° HMeeT W3O0JSIHMI0 W3 MOJHITHICHA BBICOKOrO IaBJICHHS. ITpu kopoTkoM
3aMbIKaHUHU, TOK KoToporo 50A, He cpa®oTanu aBTOMaTH4eckue BbIKItouaTenu. Ompenenure,
qyepe3 KaKoe BpEMsI MOKET HauaTh IIABUTHCS U30JISIIUS ?

3aoanue 2-15. Onumwure QuU3MYecKMe U DIIEKTPUYECKUE CBOICTBAa HHUXpOMa H
HUXPOMOBOM npoBoJioku u3 ciutaBa X20H80. Onpenenute, kKakoil MUHMMAJILHO BO3MOXHBINH TOK
Harpeer 3Ty NMPOBOJIOKY J10 NMPEAEIbHOM TeMIepaTypsl 3a 1c, eciu ee auamerp paseH 0,6mMm.

3aoanue 2-16. Omummre ¢uznyeckre | DJICKTPUYECKHE CBOMCTBA HUXpOMa U
KOHCTPYKIIMOHHOM cTamu  Mapku 10. [lonp3ysce HailIeHHBIMU TapaMeTpaMH, OIPEIEINUTe
MUHUMAaJIbHBII 1MaMeTp CTAIbHON IIPOBOJIOKU IIPU YCIOBUSX:



1) ynenbHas BbliensieMasi MOIIHOCTh paBHA YJEJIbHOM MOLIHOCTH, BBIAEIAEMON B
HUXPOMOBOH MPOBOJIOKE U3 HUXpoma mMapku X15H60 nuamerpom 0,6mMM;
2) 00e IpOBOJIOKH COEIMHEHBI I1OCIEA0BATENBHO.
3aoanue 2-17. OnummTe CBOWCTBA MEU U OTNPECIIUTE ee Maccy B KaTymke. [1o kaTymike
C MEJIHBIM IIPOBOJIOM CEYECHUEM 2,5MM° nporekaeT nocTossHHbIM Tok 20A. [Ipu 3TOM B Karyike
BhIIeNIsIeTCsl MotHOCTh 20BT. Harpeom npoBoja nperedpeds.
3aoanue 2-18. Onmmmre ¢Quznyeckne u SUEKTPHECKHE CBOiicTBa BOIbppaMa U
mosmmbnena. Omnpeaenure nuHy packaneHHod 10 2000°C Boiab(hpaMOBOM HUTH JUAMETPOM
0,02mM B 3nexTponammnodke MourHOCThio 40BT. Kakoii B 3Tux ycioBusix Obiia Obl AJIMHA TaKOU
K€ HUTU U3 MosnOaeHa’?
3aoanue 2-19. Onumure aTrOMUHUNA U TOAMATIIEH. ONpeaenuTe CUIly TOKa, KOTOPBIH 3a
0,5 cexyHIBl HarpeeT >KUJy allOMHHUEBOTO MPOBOJHUKA C HM30JIALMEH U3 MOJUATHIIEHA N0
JUIUTENIBHO JIOMyCTUMOM paboueil TemMreparypsl noaudTuieHa. Juamerp xuisl 10Mm.
3aoanue 2-20. Omummure Qu3NUEecKHe W DJICKTPUYECKHME CBOWCTBA BojJbdpamMa H
KoHCTaHTaHa. Onpenenure COOTHOUIEHHE MacC IMOCIEA0BaTEIbHO COCJUHEHHBIX NPOBOJIOK M3
STUX MaTEPHUAaJIOB MPU OJUHAKOBBIX CEUCHUSX U BBICISEMOM MOIIIHOCTH.

3. MAT'HUTHBIE MATEPHUAJIbBI

3aoanue 3-01. Onuiunre 53JIEKTPOTEXHUUYECKHE HeJerupoBaHHble crand. Iloctpoiite
KPHMBYIO HaMarHMYMBaHUs JJIeKTpoTexHu4eckor HenerupoBaHHoit cramu (FOCT 11036-75)
Mapku 10864 B MOCTOSSHHOM MOJIE.

3aoanue 3-02. Onmmmrte >IEKTPOTEXHWYECKHE TropsuekaraHbie cranu. [loctpoiite
3aBUCUMOCTb OTHOCHUTEIBHOM MAarHUTHOW HPOHHMIIAEMOCTH OT HAIPSDKEHHOCTH MAarHUTHOIO
nosist it anektporexuudeckor cranu (I'OCT 21427.3-75) mapku 1571 nnst nucra TOMIIMHOM
0,35mM.

3aoanue 3-03. Omnmmmte MapraHueBo-IMHKOBBIE Qepputel. IlocTpoiite KpuByro
HamarHuuuBaHus ¢eppuroBoro crepxkHs Mapku 3000HM npu wactore 0,1 MI'n B anana3one
HanpspkeHHocTH o 0...32A/m.

3aoanue 3-04. Onuumre >MEKTPOTEXHUUECKUE CTAIM ¢ HOPMUPOBAHHBIMU CBOMCTBAMHU B
NOCTOSIHHBIX ~ mojsix. Omnpenenute 10O HMMEIOIUMMCS JAaHHBIM — 3HAQUEHHUS  MarHUTHOU
INPOHMIIAEMOCTH COPTOBOM 3JeKkTpoTexHudyeckor cranu Mmapku 10864 (I'OCT 11036-75) B
JMana3oHe HalpspKeHHOCTH MarHutHoro nodist 500...30000 A/wm.

3aoanue 3-05. Onuumre >MEKTPOTEXHUUECKUE CTAIM ¢ HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSIHHBIX MoJiAX. Omnpenenure MarHuTHYIO POHUIIAEMOCTh 3JIEKTPOTEXHUUECKON CTalu IO
I'OCT 21427.3-75 mapku 1561 g tommms 0,20 m 0,35MM npy HOpMHPYEMON MarHUTHOMN
UHAYKIINH.

3aoanue 3-06. OnuumTe 3EKTPOTEXHUYECKUE CTAIM ¢ HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSIHHBIX ~ moisax.  IlocTpoiiTe  KpHBYyH0O ~ HAMArHWYMBAHUS  3JIEKTPOTEXHUYECKOU
HenerupoBanHoi ctanu (OCT 3836-83) mapku 21864 B MOCTOSHHOM MarHUTHOM TIOJIE.

3aoanue 3-07. OnummTe AIEKTPOTEXHUYECKUE CTATH ¢ HOPMHUPOBAHHBIMU CBOWCTBAMHU B
NOCTOSAHHBIX monsix. [locTpoliTe TpaduKd 3aBUCUMOCTH  OTHOCUTENIHOW  MarHMTHOU
MIPOHUIIAEMOCTH CTaJIM OT HAIPSDKEHHOCTH MarHUTHOT'O TOJIS ISl TOPsiYeKaTaHoM JIernpoBaHHOM
cranu (I'OCT 21427.3-75) mapku 1561 tommumnoi 0,35 u 0,20mm.

3aoanue 3-08. Onmmmte HUKETb-IMHKOBBIE  (epputhl. [locTpoliTe  KpHBYIO
HamarHuuuBaHus QepputoBoro odpasna mapku 1000HH npu uacrore 0,1 MI'1p B nuamaszone
HaIpPsHKEHHOCTEW MarHuTHOTO 10J1s OT 0 10 32A/M.

3aoanue 3-09. Onummre MarHUTOTBEpIble MarepHaibl U3 cruiaBoB cuctembl FOHJIK.
Onpenenure 3HAYEHUE MArHUTHOM MPOHUIIAEMOCTH MarHuToTBepaoro cruiaa FOHJIK18 mo
KpUBOI pa3MarHM4MBAaHUS B TOYKE C MAaKCHUMAaJbHBIM 3HAYEHHWEM IPOM3BEIEHUS MHAYKLHU B
MaTepHaje Ha HalpsHKEHHOCTh MArHUTHOTO TOJIS.



3aoanue 3-10. OnummTe 3MIEKTPOTEXHUYECKUE CTATH ¢ HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSIHHBIX MOJiAX. [locTpoliTe KpHBYHO HaMarHWYMBAaHUSA COPTOBOM JIIEKTPOTEXHUUYECKOM
ctanu (I'OCT 11036-75) mapku 11895 nns nuamnazoHa HanmpsHKEHHOCTEM MarHUTHOTO TOJISL OT
500 o 2500A/m.

3aoanue 3-11. Onumure 31EKTPOTEXHUYECKUE CTAIM C HOPMUPOBAHHBIMU CBOMCTBAMHU B
HOCTOSIHHBIX MOMsIX. Kak M3MEeHHMTCS 3HaueHHe OTHOCHTEIbHONH MAarHUTHOM IMPOHHUIIAEMOCTH
anekrporexHudeckon cranu no 'OCT 21427.3-75 mapku 1562, uzmepeHHOl Ipy1 HOPMUPYEMOU
MarHUTHOW MHAYKIUH, €CJIA €€ TOMUHY u3MeHuTh ¢ 0,20 10 0,35mm ?

3aoanue 3-12. Onummre MarHuTOTBEpbIe (heppUTHl. BHIOCpUTE Cpey MarHUTOTBEPABIX
depputroB mo I'OCT 24063-80 mapky ¢ MHHUMAaJIbHBIM 3HAYCHUEM KOIPIIUTUBHOW CHIIBI U
BBIUMCIIUTE JJI1 3TOH MapKu 3HAUYEHHWE MArHUTHOM IPOHMIIAEMOCTH NpPHU HaNpsSKEHHOCTU
MarHuTHOro nojst 60 kA/m.

3aoanue 3-13. Omnucatb TEpPMOMAarHUTHBIE MaTEpUANIbI, HA3bIBAGMbIC MEPMAIIIOSMHU.
CocraBbTe /Ui HUX TaOIUIly 3HAUEHU MarHUTHOM MPOHMLIAEMOCTH IIPU pa3HBIX TeMIlepaTypax
IpY HANPsHKEHHOCTH MarHUTHOTO TOJIS 8 KA/M.

3aoanue 3-14. Onuimunte 53JIEKTPOTEXHUUYECKHE HeJerupoBaHHble cranu. Iloctpoiite
KPHMBYIO HAaMarHWMYMBaHUs dJIeKTpoTexHuueckor HenerupoBaHHoit cramu (FOCT 11036-75)
Mapku 10864 B mOCTOSSHHOM MoOJIE.

3aoanue 3-15. Onmmmre >IEKTPOTEXHWYECKHE TropsdekaraHble cTanu. llocTtpoiite
3aBUCUMOCTb OTHOCHUTEIbHOM MAarHUTHOW HPOHHMIIAEMOCTH OT HAIPSDKEHHOCTH MAarHUTHOIO
nosist it anektporexuudeckor cranu (I'OCT 21427.3-75) mapku 1571 nnst nucra TOMIIMHOM
0,35mM.

3aoanue 3-16. Omnummre MapraHueBo-UMHKOBBIE Qepputsl. IlocTpoiite KpuBYIO
HamaranyuBanus (eppuroBoro crepxkas Mapku 3000HM npu vacrore 0,1 MI'1i B quanaszone
HanpspkeHHOCTH Todst 0...32 /M.

3aoanue 3-17. Onuumre >IEKTPOTEXHUUECKUE CTAIU ¢ HOPMUPOBAHHBIMU CBOMCTBAMHU B
NOCTOSIHHBIX ~ mojsix. Onpenenure M0 HMMEIOMIMMCA JaHHBIM — 3HAYEHHs] MAarHUTHOMU
MPOHUIIAEMOCTH COPTOBOM d3neKkTpoTexHuueckoit cramu mapku 10864 (I'OCT 11036-75) B
JMana3zoHe HalpspKeHHOCTH MarHutHoro nodist 500...30000 A/wm.

3aoanue 3-18. Onuumre >1EKTPOTEXHUUECKUE CTAIU ¢ HOPMUPOBAHHBIMU CBOMCTBAMHU B
MOCTOSIHHBIX MoJiAX. Onpenenure MarHuTHYI0 MPOHUIAEMOCTh 3JEKTPOTEXHUUYECKOM CTalln 1o
I'OCT 21427.3-75 mapku 1561 g tommume 0,20 m 0,35MM npy HOpMHpPYEMON MarHUTHOMN
WHTYKITUH.

3aoanue 3-19. OnuumTe 3M1EKTPOTEXHUYECKUE CTAIM ¢ HOPMUPOBAHHBIMU CBOMCTBAMHU B
IIOCTOSIHHBIX ~ MojsAx.  IlocTpoiite  KpUBYyHO ~ HAMAarHMYMBAHWUS  JJIEKTPOTEXHUUYECKOU
HenerupoBanHoi ctamu ('OCT 3836-83) mapku 21864 B IOCTOSHHOM MarHUTHOM IIOJIE.

3aoanue 3-20. OnummTe AIEKTPOTEXHUYECKUE CTATH ¢ HOPMUPOBAHHBIMU CBOWCTBAMHU B
NOCTOSHHBIX monsix. [locTpodiTe rpaduKu 3aBUCUMOCTH  OTHOCHUTENIBHOM  MarHUTHOM
MIPOHUIIAEMOCTH CTaJIM OT HAPSDKEHHOCTH MAarHUTHOT'O TOJIS /IJIsl TOpsiYeKaTaHoM JIernpoBaHHON
cranu (I'OCT 21427.3-75) mapku 1561 tommunoi 0,35 u 0,20mm.

Maxkcumansnolii.  60a11 3a pacuemHo-2paguuecKyl)/KOHmpoIbHyl0  padvomy
cocmaenaem 30, munumanovnwiii 6aan- 18.



MunncTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit denepannu

HwxHekaMCKkull XUMUKO-TEXHOJIOTUYECKUN (MHCTUTYT) (heIepaibHOTO
TrOCYJapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 00Opa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTHYECKUN YHUBEPCUTETY

Dakynomem UHGOPMAYUOHHBIX MEXHOIO0UL
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30E€KTPOIHEPTETUKA U IIAECKTPOTEXHUKAY
[Tpoduib «DeKTpOCHAOKEHUE

Bonpocs! K01JIOKBUYMOB
M0 JUCHUIUIMHE « DJIEKTPOTEXHUUYECKOE U KOHCTPYKIIMOHHOE MATEPUATIOBEICHUE)

KosuiokBuywm 1

Knaccugukaius 371eKTpOTeXHUYECKUX MaTepUaioB
DU3NKO-XUMHYECKask IPUPOJA MATEPUAIIOB
DOHepreTuyecKuil CeKTp IEKTPOHOB U JEJIEHUE BEILIECTB Ha KJI1ACChl
CBolicTBa U KOJINYECTBEHHBIE XaPAKTEPUCTUKU IIPOBOAHUKOB
IIpoBOTHUKOBBIE MaTEPHAIIBl U UX IIPUMEHEHHE.
®usuka 1uaneKTpuKoB. [lonspusanus, 31eKTpOIpPOBOIHOCTS.

7. ®uszuka auanekTpukos. [lotepu, mpoboi, cxema 3aMeleHus, JTUIeKTpuiecKas
IIPOHUIIAEMOCTb.

8. Muanexrpuueckue Matepuaisl. Knaccupukanus. I'a3000pa3Hble, KUIKHE.

9. Hwonexrpuueckue Matepuaisl. Knaccudukamms. TBepabie MaTepHraibl.

10. CoOcTBeHHbIE W  NPUMECHBIE TMOJXYHPOBOJHHUKH, 3JIEKTPOIPOBOJHOCTD,
(GOTOPOBOANUMOCTb.

11. Knaccudukaius 31eKTPOTEXHUYECKUX MaTepUaioB

12. duzuko-xuMHYecKas Ipupoia MaTepruanoB

Sk owpdrE

KoasioxkBuym 2

CBolicTBa M KOJIMYECTBEHHbIE XapAKTEPUCTUKN IPOBOJIHUKOB
[IpoBoHUKOBBIE MaTepHabl U UX IPUMEHEHHUE.
®dusuka 1uaneKTpuKoB. [lonspuzanus, 3IeKTpONpOBOIHOCTb.

4.  ®wuzuka auanextpukos. [lorepu, mpoOoii, cxema 3aMerieHus, TudIeKTpudecKas
IIPOHUIIAEMOCTb.

5. usnexkrpuueckue marepuansl. Knaccudukamnus. ['a3000pa3Hble, KUIKUE.

6. dwmonekrpuueckue marepuanbl. Knaccudukanms. TBepsie MaTepruasbl.

7. CoOcTBeHHBIE M  NPUMECHBIE IOJYNIPOBOJAHUKH,  DIEKTPONPOBOIAHOCTD,
(GOTOPOBOANMOCTb.

wn R

8. TloxynpoBOTHUKOBBIE MaTrepuabl. MeTtobl MOJTYYEHUS, OCHOBHEIC
XapaKTEPUCTUKH.

9. Tlpupona marHeTu3Ma U MarHUTHBIE CBOWCTBA BEIIECTBA, HAMAarHMYMBaHUE.

10. MarauTHBIe ~ MaTepualibl.  MarHuUTOMSTKHE,  MarHUTOTBEpJAbIC,  CIICIHATIBLHOTO

Ha3HAa4YCHUA.



KonnokBuym 3

1. DIEKTPOU30JIALIMOHHBIE TOIMMephl. OOIIIHE CBEICHUS.

2. Komnosummonnsle  rractmaccel.  CoctaB,  cBoiicTBa, 001acTh  IPUMEHEHUS.
TexHonorus nepepabOTKU MIACTMACC B U3CIIUS.

3. Dnactromeprl. CoctaB  cblpoil  pe3uHbl. Bynkanuzamus: — msrkas, TBepjas,
CepHHUCTAas, THypaMOBasi pe3uHa.

4. Kayuyku: HarypajdbHbld M cuHTeTH4Yeckuil. CpaBHuTenbHas xapaktepuctuka CK.
OO011ue >eKTpUIECKe XapaKTePUCTUKU PE3UH

5. IlponuTouHble BeUIeCTBA, KOMIIAyHIbl WX Ha3HAYeHHE, BBIOOp KommayHIoB. Jlakw,
KiaccuduKalys, Ha3HaueHne, MapKUPOBKA.

6. BonmokHHCThIE HEMPONUTAaHHBIE MaTepuabl. VX Ha3HaueHue, BUIBI OyMaru M KapTOHA.
Oco0eHHOCTH CTPOESHUS LIEIUTIOJIO3bI.

7. TekcTunbHbIE 3IEKTPOU3OJAIMOHHBIE MaTepHaibl. Buapl, o0nacte NpuUMEHEHHS,
XapaKTePUCTHKA, METOBI Pa3THUCHHS.

8. JlakoTkaHu: XJI0M4aToOyMakHas, HIEIKOBAasA, CTEKIONAKOTKaHb. MIX cTpoeHue, CBOHCTBA,
00J1aCTh IPUMEHEHUSI.

9. CnoucTele IIACTUKU: TE€TUHAKC, TEKCTOJUT, CTEKIOTEKCTONIUT. VIX cTpoeHue, CBONCTBA,
00JacTb MPUMEHEHHS.

10. ®onbrupoBaHHble IUAIEKTpUKU. VX cTpoeHue, cBoiicTBa, HazHaueHue. Ciroma u
MaTepuaibl Ha ee OCHOBE. MyCKOBHT, (hJIOTOMHT.

11. Crekmna. CoctaB, cTpoeHHE, OOIIME CBEIACHUS, BHIABl MEXaHMUECKOW 0OpabOTKH.
Mertamnuzanusi crekia (ocHOBHBIE crocoObl). Kitaccudukaius cTeKon 10 Ha3HAYEHHUIO.

12. Dnekrpopanuokepamuka.  CTpoeHHE, COCTaB  ChIphbs, OOIIME CBEACHHUS O
TEXHOJIOTUH, posib oOxwura. Krnaccudukanus kepaMrUuecKux 3J1eKTPOU30ISIIIMOHHBIX MAaTEPUAIOB.

13. Cerneroanexktpuku. OOmue Ui HUX 0COOEHHOCTH nossipuzauuu. CerneroBa colb, €
CTPOEHUE, HEJIOCTATKU CETHETOBOW COJIH.

14. TIbe303ddexT. [Tbe30371eKTpUKH. [Tee30kBapiI. Crabunmsanus YaCTOTBI
KosneOaHuit KBapIEBBIMU  PE30HATOPAMHU. [Tse30kepamuka, CTPOCHHE, U3TOTOBJICHUE
be30971eMeHTOB. [1be30KBapI] 1 ero NpuMeHeHue.

15. Tlpumou,  Ha3HaueHWe,  KiaccupUKalms, xapakrepuctuka npumnoeB [1O0C-

60...I10C-90, TIOCK. Bwugpl, xapakrepuctuka mpuroes [IMII.
16. ®nrockl, Ha3HAYEHUE U KIIaCCU(PHUKAIMS, TEXHOIOTHS UCTIOIb30BaHMUS.

Makcumanvnulit 6ain 3a Koanokeuym cocmaeusem 30, munumanvholit 6ain 18.



MunnctepcTBO HayKu U BbIcIiero oopasoBanus Poccuiickoit ®denepanuu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN (MHCTUTYT) (peiepanbHOro

rOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS

BBICHICTO 06p330BaHI/I}I
«Kazanckuit HaHHOHaHLHLIﬁ HCCJICI[OBaTeJII)CKI/Iﬁ TEXHOJIOTNYSCKUMN YHUBCPCUTCT»

Dakynomem UHGOPMAYUOHHBIX MEXHOIOUL
Kageopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii
Hampasnenue noaroroBku 13.03.02 «3aeKTPOIHEPTETHKA U DICKTPOTEXHUKA)
[Tpodminb «IIeKTPOCHAOKECHHE

Cnucokx IK3AaMCHAIIMOHHBIX BOIIPOCOB
10 ANCHUIIIINHC «QJIGKTDOTGXHI/I‘-IGCKOG U KOHCTPYKIIMOHHOC MAaTCPHUAJIOBCACHHUC)

1. Ionspuzanust AUIEKTPUKOB. MITHOBEHHASI M PENAKCALMOHHASI MOISIPU3aLUs

2. JludnexTpuueckas MPOHHUIAEMOCTb. OJEKTPOEMKOCTh IUIOCKOTO W IHJIMHIPUYECKOTO
KOHJIeHCcaTopa

3. AmaaexTprudeckas MPOHUIIAEMOCTh Ta30B U JKHUAKOCTEH

4. lnsnexTprdeckas IPOHUIAEMOCTh TBEPABIX Tesl. CerHeTodNneKTpuKH. [ patupoBanue n30manum

5. luanekTpudeckue nmotepu. BekTopHas quarpamMma 3aMeIieHus N30JISIUN

6. Busbl qU3IeKTpHYECKHUX MTOTEPb.

7. ®akTopHl, BAUSIOIIKE HA TUIEKTPUUECKUE MTOTEPH (TEMIIepaTypa, 4acToTa, BIaXKHOCTD).

8. DNeKTPONpPOBOTHOCTh AUIIEKTPUKOB. TOKU aOCOPOIMU U CKBO3HBIC TOKH

9. DeKTPONPOBOAHOCTD T'a30B, KUAKOCTEH M TBEPIBIX TUIEKTpUKOB. [IpaBuito [Tucapikesckoro n
Bannnena

10. IIpo0Goii ansnexTprukoB. BonpTaMiiepHas xapakTepiuCcTUKa U30JSIIUH IIPH Tpo0oe

11. Knaccudukanusi npoBogHUKOB. HopMaibHbIE U ITEPEeX0THBIE METAILIBI

12. DnexrponpoBogHOCTh MeTaioB. Kilaccuueckas Teopus 3JeKTPONPOBOIHOCTH.

13. Matepuaibl BBICOKOW MTPOBOIUMOCTH. Me/Tb, amOMUHHIMA, CTUIABEI

14. Marepuansl BBICOKOTO COMPOTHBIEHHUS. MeTHO-HUKEIEBbIE CIUIABHI M CIUIaBHI HAa OCHOBE
JKene3a, HUKENs, XpoMa U alTFOMUHUS

15. Tepmo 3.a1.c. IPOBOAHUKOB. TepMomnapsl

16. KpronpoBOAHUKHN B CBEPXITPOBOTHIKH

17. Tpunowu, Garockl 1 KOHTAKTOJIBI

18. DneMeHTHI 30HHOM TEOPUH TBEPAOTO TeJa

19. CoOcTBeHHBIE TOTYIPOBOIHUKI

20. IMpuMecHbIe TOTYNPOBOAHUKU. AKIIETITOPEI U JIOHOPHI

21. Knaccudukauusi MarHUTHBIX MaTepuaioB. [lua-, mapa- u ¢geppomMarHeTuky.

22. Tlpupona ¢eppomarnernsma. JlomeHHas cTpykTypa, Touka Kiopu. MarHMTOCTpUKIMOHHAS
nedopmarius

23. MarauTHas MPOHHUIIAEMOCTh. 3aBUCHMOCTh OT TEMIIEPAaTyphl M HANPSHKEHHOCTH MarHUTHOTO
oJIst

24. MaruuTtHblil THCTEepe3rc. MarHutHele motepu. KosprmruBHas cuia. MarHuToMmsrkue u
MarHATOTBEPAbIE MaTEPHAIIBI.

Makcumanwvustit 6ann 3a 3xk3amen cocmaensem 40, munumanvnustit 0ann 24.
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