OEJEPAJIBHOE ATEHTCTBO T10 OBPA3OBAHUIO

locymapcTeHHOe 06pa3oBaTe/lbHOE YUPEXAEHHE BbICLIEr0 MPOGECCHOHATEHOr0 00pasoBaHus
Cenepo-3anaHblii roCy1apcTBEHHRIH 3209HBI TeXHHYECKHH yHUBEPCHTET

Kadenpa anexrpocHabxeHus

MaTtepuanoBeaeHue
TexHOI0rNsi KOHCTPYKIUOHHBIX MATEPUAIOB
q. 11

aﬂeKTPOMaTepHaHOBeHeHﬂe

Paboyas nmporpamma
3ajanve Ha KOHTPOJIBHYIO paboTy
MeTonuyeckye yKa3aHus K BBITOIHEHHUIO KOHTPOIBHOM paboTh!
MeTtonndeckue yka3aHUs K BEIIOJHEHHIO 1ab0paTOpHEIX paboT

JHepreTuyecKHi HHCTHUTYT

CrienuansHOCTH OArOTOBKA AUIUIOMUPOBAHHELIX CISIMATKCTOR:

140 211.65 — snextpocHabxeHUE

140 601.65 — snexTpoMexaHrKa

140 602.65 — snexTpudIecKye U 3IeKTPOHHEIE AlNapaThl

Hamnpagnenus noarotoBku 6akaiaBpoB

140 200.62 — >neKTPO3HEPTETHKA

140 600.62 — 371eKTPOTEXHUKA, HIEKTPOMEXAHUKA, 3NEKTPOTEXHOIOTHSI

Cauxr-Tlerep6ypr
2007



Hpeaucaosue

I[ensto danHOi QUCKUNAUHBI SBNKETC U3YHEHUE CBOWCTB 3NEKTPOTEXHUUECKHUX
MaTepUalioB, NPOABIMIOLMXCA B 3NEKTPOMArHHTHEIX MONAX, B 33BACHMOCTH OT HX
COCTaBa, CTPYKTYPbI H OKPY)KAIOLIEH CPEMbI.

OCHOBHBIMU 3A0aUAMYU USYIEHUR OUCKUNIUKDL REJIRIOMCR

- 3HAKOMCTBO (o OCHOBHBIMH JOCTHXXEHHAMU B obnactu
EKTPOMATEPHATIOBEACHHS,

- TOHMMaHHE (H3AKO-XUMHYECKHX IponeccoB, >ddekToB ©  sABICHHH,
TPOUCXONAILMX B 3NEKTPHYECKUX, MArHMTHBIX, TCINOBBIX, MEXAHHYECKHX ¥
pazHauHOHHBIX NMOIAX;

- YMeHHe TIpaBUNIBHO BRIOpAaTh MaTepHak IS W3HENMA, 3EMEHTa, YCTpPOHCTBa,
paboTaroUIMX B TEX UM HHBIX YCIOBHSX;

-  CIIOCOOHOCTH MMOHUMATh HayYHO-TEXHHYCCKHE acCIIeKThI conepxxanma
DUCHMIUIHHGI B 00LIel CTPYKTYpe M3yJeHHs OTpaciH.

Codeprrcanuem OUCKUNIUNbL ACARIOMCA:

- CTPYKTYPHBI€ CXEMBI AMCLMIUIMHEI B LIEJIOM H CTPYKTYPHBIE CXEMbI KOXKIOH H3
OCHOBHBIX DY MaTepHAaJIOB: JHIEKTPHUKOB, IOYIPOBOAHHKOB, IPOBOAHHKOB
M MarHATHBIX MaTEpHAJIOB;

- OCHOBHBIC CBEICHHA O COCTaBe, CTPYKTYpE H BJIHSHHMM OKpy>Kalomeii cpeas! Ha
cBojicTBa BemecTB (INEKTPOTEXHUIECKHX MAaTepHAIIOB);

- JHEPreTHYEeCKHE AMarpaMMbl TBEPIBIX Tel;

- SBJIEHHA, NPOLECCHl, XAPAaKTEPHCTHKH KAKAOH TIpYIMB! MAaTepHajOB H HX
OCHOBHBIE N1apaMeTPsI B SNEXTPUYECKOM U MATHHTHOM IIOJIAX;

- Knaccudukanus OINEKTPOTEXHHYECKMX MAaTEpPHANoB [0 OTHOIMEHHMIO K
3JIEKTPHUYECKOMY I10JO M I10 OTHOILEHUIO K MArHUTHOMY NTOM0, Knaccuduranus
IW3EKTPHKOB, TIONYNPOBOLHUKOB, NPOBONHMKOB M MArHUTHBIX MAaTePHANOB,
OCHOBHEIE CIIPaBOYHBIC XapaKTepHCTHKH KaXAOH M3 OCHOBHEIX TIpynu
MaTepHaoB.

Jucunnnuna «QnexTpomarepuanoseenre» 6GasHpyercs Ha KypcaX (H3UKH,
XMMHH, MaTeMaTHKM, TEOPDETHYECKMX OCHOB anexTpoTexnuku. Ha 3HaHmax,
TpHoGPETEHHBIX B pe3yNbTaTe H3ydeHHs NaHHON AucuHIIIMHE, GasupyeTcs uemsii pag
CHeUHanbHbIX JUCHHUTUIHH.

CrynenTs! H3yqaroT «SnekTpomarepHanoBefeHue» Ha II Kypce Bo 2-M ceMectpe,
BBITONHAIOT OJHY KOHTPOJbHY:0 pabory u 4eTsipe naGopaTopHeie paGoTel, nocne
3TOTO CHAIOT IK3AMEH,



I. Copnepxanue JHCHMILIMHBI

PaGouast nporpamMma
O6seM (90 yacoB)

Beeaenne (4 saca) [1],¢.9...15

DeKTpo3HEPreTHKA, 3MEKTPOTEXHUIECKas MPOMBIILIEHHOCTh, 3NeKTpocHabxenue
HEpA3PHLIBHO CBA3aHBL MeX Iy coboi. OHu 3aHHMAIOTCA pa3paboTKOH ¥ IPOU3BOACTBOM
3NEKTPHYECKOM JHEPrUM, 3MEKTPHYECKHX MAIIHH, aniapatos, YCTPOHCTB H HX
KOMIOHEHTOB, HEOBXONMMBIX [Nl TEHEpHPOBAHWA, NEPeAayH, DacrpelcicHHs H
HCIIO/Ib30BaHuUs NEKTPHYECKOH SHEPTHMUL.

9nempo’rexuwiecxax MpOAYKUHA Halua [IPHUMEHEHHUE B TEXHUKE U TEXHOJOIUH
Bcex  OTpaciieli  NPOMEIINEHHOCTH,  CENsCKOrO  XO3MHCTBA,  TPAHCMOPTA,
KOMMYHAaJIBHOTO X03AHCTRa.

HagexHocTh paBoThl JNEKTPOTEXHUYECKOro 060pyROBaHuUs: INEKTPOTEXHAIECKHX
MallHH, anfapartos, YCTAHOBOK B OCHOBHOM 3aBHCHT OT KA4eCTBAa M IIPaBWIBLHOIO
Bm6opa COOTBETCTBYIOHIMX INEKTPOTCXHHICCKAX MAaTepHaJIOB. Hcrrepn JHEPrum,
raGapuThl H BeC, a TAKOKe aBapHH DNEKTPHYECKOro OOOpYMOBAHHMA B OCHOBHOM
OOpeNeIOTC  CBOMCTBAMH  BBIGDAHHBIX  JJIEKTPOTEXHHYECKMX  MATEPHANOB:
JUSNEKTPUKOB, MArHHTHBIX MaTepHasioB, MPOBOJHUKOB ¥ Jp.

Ilosuienne 3¢eKTUBHOCTH [POU3BOLCTBA, Nepefadd H  [oTpeblienHus
INEXTPOIHEPTHH, YMEHBUICHHE MATEPHATOEMKOCTH, rabapUTOB U SHepronoTpebieHus
3neKTpoobOpYROBAHHA, HHTCHCH(HKAIMA OSKOHOMHKH M YCKOpEeHHE Hay{HO-
TEXHHYECKOro fporpecca — BaKHeHne 3a1a4u HaCTOALIEro BpeMeH! ¥ Omnkalimero
JAecaTHIETHA. DTO 03Ha4aeT JUIA JIIEKTPOTEXHHYECKOH NPOMBINUTEHHOCTH PACIIHPEHHE
¢$poHTa HAYYHBIX WMCCHENOBAHMH M NPOMBINUICHHOrO BHEIPEHHS HEPCIEKTHBHBIX
INEKTPOTEXHHYECKHX MATCPHAJIOB.

B crpykType 3aTpaT Ha NPOM3BOACTBO 3MEKTPOTEXHHYECKOM [IPOAYyKIMY HA OO
MatepHanoB npuxoaurcs ~ 70%, a nuxorga u Oonsie.

HoBas TexsnKa M TeXHONOrMYeCKHe NpPOLECCH B OGNACTH MATEPHAOBENCHUNA
NO3BOJAIOT YCMEIUHO pelraTh MHOrMe 3anadu (mpoGiieMBl): NOBBIUEHHE OCHOBHAIX
IEKTPUICCKHX TIapaMETPOB MATEPHANOB, HX OGHIUKO-XHMHUYECKHE, TEILIOBhE H
PaiMalMOHHBIC CBOWCTBa, OCYIECTRICHHE EPEX0Ha OT OXHUX (Goiee HeGHIUTHEIX) K
ApyriM, Golee SKOHOMUIECKH BBITOJHEIM MaTepUanaMm.



PA3JIEJ 1. AnonexTpuku (24 gaca)
[1],c.57...183; [2],¢. 6...35

1.1. OcHoBHbIe 0cOOEHHOCTH AUINEKTPUIECKUX MaTEePHAIIOB.

1.2. [Tongpusanus JHM3AEKTPUKOB.
B3awMo[eHCTBYE CBA3AHHBIX NPOTUBOMONOMHBIX 3NEeKTPHYECKHMX 3apAfoB ¢
anekTpudeckuM rmnoneM. Ilondpusyemocts H e€ CBA3b C OTHOCHTENBHOH
IU3JIEKTPHYECKOA NPOHHIIAEMOCTHIO. 3aps]y Ha MOBEPXHOCTH TBEPHBIX Tell.
Turisl NONAPU3ANKMH BELIECTB. 3aBHCUMOCTh OTHOCHTENBHON AUINEKTPHUYECKOM
NPOHHIIAEMOCTH OT BHEIUHMX (axktopoB, e©€ BeJMUYMHA JUIS PasHBIX TP
JH3NEKTPHKOB. DNEXTPETHBIA 3ddexT.

1.3. DneKTponpoBOJHOCTS JM3IEKTPUKOB.
lprponaa 3neKTpONpPOBORAMOCTH MaTepHaIOB. Y tensHast o6beMHas (M yaenpHas
HOBEPXHOCTHAN) 3MEKTPONPOBOMHOCTE Ia3’000pa3HbiX, XHOKUX W TBEPABIX
OHAIeKTPUKOB. Biusane Ha He€ TeMIIepaTyphl, BHICOKHX 3JIEKTPHYECKHX MONCH,
BAAKHOCTH H APYrux GaKkTopos.

1.4. _[dnanekTpudecKue MOTEPH.
Buasr noreps. CxeMs! 3aMEINEHHA HACANBHAIX B PEATBHEIX NUIIEKTPHKOB; HX
BEKTOPHBIC JHArpaMMBbl TOKOB U HanpsOkeHUM. 3aBHCHMOCTE JU3NEKTPHYSCKUX
NOTEPs OT pa3iMYHBIX (PAKTOPOB Ml ONHOPOAHEIX H  CTPYKTYpHO-
HEOTHOPOIHBIX HUINCKTPHAKOB.

1.5. IIpo6oi#t AMDIEKTPHKOR B 3NEKTPHIECKOM TI0j€.

Buzer npobos u ux xapaktepucTHKH. 3aBHCHMOCTH SNEKTPHIECKOH
IPOYHOCTH [a3000pa3HbIX, XHAKHUX M TBEPIBIX JHANICKTPHKOB OT BHEHIHMX H
BHYTpeHHHX (akTopos.

WonusanHoHHEIH 1Ipo6oit, ero 0CO6eHHOCTH, XapaKTEPHCTHKH B CIIOCOHB
MOBLIMIEHHSA [IPOYHOCTH ra3000pa3HbIX JU3NEKTPUKOB.

OnekTpoHHBIH MPoboii, ero 0cobeHHOCTH, XapaKTEPUCTHKY K CBA3b C
ORHOPOXHOCTHIO CTPYKTYPhI TBEPABIX AHINEKTPHKORB.

OnekTpoxuMudecknit HpoGoH, ero 0coGEHHOCTH, XaPaKTEPUCTHKY U CBS3L C
COCTABOM AMBJIEKTPUKA, €ro TEMNEPATYPOH, BIAXKHOCTHIO, C 9aCTOTOH
3MEKTPHYECKOTO TOJIA.

OnextpoTtennoBoii mpoboil, ero oco0eHHOCTH, XapaKTEPUCTHKH, CBI3E C
OUNIEKTPHYECKHAMH NOTEPAMH, TEMIIEpaTypoll OKpyxatonieli cpeapl,
TEMI00TBOLOM, (POPMO M3IENH.

TlosepxHOCTHEIH IPOGOH, ero cBI3b ¢ COCTOAHHEM OKpYXKarolie# cpexsl 1
COCTOsIHMEM NOBEPXHOCTH, a TaKke ¢ hopmoit nanenus.

1.6. _Puzuxo-mMexaHHUECKHe,  XMMHYECKHe M paAMallHOHHEIE  CBOHCTBA
IUIEKTPUKOB,

ITnoTHOCTH, BA3KOCTb, BIACONPOHUIIAEMOCTS, IHTPOCKONHYHOCTE
MAaTepHAJNIOB;  HArpeBOCTOMKOCTh, TEMIONPOBOKHOCTH, TEMNEPATYPHBIH
K03HIMEHT paciiMpeHns, TeMIIepaTypa pasMIrdeHus, TaBleHns, TeIUIoBoe
CTapeHHe AHIJIEKTPHKOB.



MexaHudeckue cBoicTBa: NPOYHOCTH H& CXKAaTHE, PaCTHKCHHC, H3FH6, yAaap.

XuMHYecKye CBOMCTBA: CTOMKOCTh K arPECCHBHBIM CPEIaM.
Bnyusune pagMalFOHHBIX  H3MydeHmif Ha  OCHOBHBEIE  CBOWMCTBa
INDIIEKTPUKOB.

1.7. Knaccubukaimms AU31eKTPHKOB.
H  OKHAKHe JUsieKTpuxd. TBepiple  OpraHudecKHe,

I"'azoobpasHbie
HeOpraHHYeCKHe U DJIEMEHTOOPTaHHYECKHE JHINIEKTPUKH.

PA3JIEJT 2. Tloaynposoaunkn (12 yacos)
[1],c. 230...257; [2], c. 36...55

2.1. O6mue cBOHCTBA MONYIPOBOAHUKOB.
2.2. DNexTpONpOBOAHOCTE cofcTBEHHAd U npuMecHad. JIoHOpHbIE ¥ aKLeTTopHELe
OpUMeCcH. DHepreTHYECKHUE JHarpaMMBL.

2.3. TepMOYYBCTBUTENBHOCTE M __TEPMOAJIEKTPHYECKHE CBOHCTBA OAYNPOBOAHHKOB.
TepmopesHcTOpsl M TEepMmOateMenThl. FIX xapaxrtepHcTekd. O¢dexter [lensthe u

3eebeka.
B nonyuposojHukax. Ero ocofenHocty,

2.4. ONeKTPOHHO-IBIPOYHEIH  nepexon
XapaKTepHCTHKH, PAKTHUECKOE UCIIONH30BaAHKe.

2.5. @OoTOpe3NCTHBHBIE U GOTOINCKTPHYCCKHIE ABICHHS B IIONYIPOBOHHKAX.
WHTerpansHble ¥ ClIeKTpaibHEIe XapakTepucTHKH. Hcnonszosanne $poTodaddexTon B

npubopax ¥ sneMeHTaX; CONHevHble GaTapeu.

2.6. Knaccuukaus NonypoBofHHKOBBIX MATEPUANOB. ATOMApHbIE OXYIPOBOIHIKH,
anMaszonooOHble COSIMHEHMS, OKCUABI, MOJNIEKYISPHBIE OIYNPOBOAHUKH;

CTEKN006PasHEIE M OPraHWYECKHE OTYTIPOBOLHUKH.

PA3JIEJI 3. Iposopnucu (18 yacoBs)
f1], c. 186...219; [2], c. 56...68

3.1. O6mue cBOCTBA IPOBOJHHUKOB.

3.2. OneKktpolpoBOHOCTE [POBOAHWKOB, BIMSHME Ha He€ mpuMecel, TeMmuepaTypsl.
Conporusienye MeTanoB 4 ciiapos. CBEPXNPOBOAMMOCTE METANIOB, CILIABOB,

KEpaMHYEeCKHX MaTCpHaJIOB.



3.3.

[
>

4.1.

4.2,

4.3.

4.4.

KOHTaKTHAA pasHOCTH HOTEHIHANOB, TepMOaJeKTpudeckuii 3bdbekT B MPOBORHIKAX.
TepMonapuelii addext. Spnerus Ha KOHTAaKTe JBYyX IPOBOIAINHX MarepuHajioB
(pa3zbeMHRBIH KOHTAKT).

KiaccHhHKAUMs  TPOBOAHKKOBLIX  MATEpHANOB. UuCTHle METANNE, CIUIABE,
ceepxnposonauky 1 B II pona, Marepuansl XM CYMISHOTOYHBIX H CNaBOTOUHBIX
KOHTAKTOB.

PA3JIEJI 4. Maruanrasie MaTepranst (20 yacos)
f1], €. 270...290; [2], c. 69...80

OBuine cpoiicTBa QeppOMarHUTHLIX MaTepuanoB. Ilpuposa deppomarseriasma.

Hamaruwausanue peppomarseruxos. OTHOCHTENbHAS MATHHTHAS IPOHAIIAEMOCTE,
HHILYKUHs, KOPLATABHAS CIUNa, NIeTis THCTEPEe3Hca, OCHOBHBIE XapaKTePHCTHKH
deppoMarHeTHKos.

Hotepu B heppoMarHuTHEIX MaTepuanax. [loTepn Ha rHcTepe3Hc, Ha BHXPEBEIE TOKH,
na nocreneticrare. Criocobul yMeHpIllieHust TOTeph HAa BUXPEBBIE TOKU. DHEPrus B
3a30pe NOCTOAHHBIX MAarHuToOB.

Knaccuukarnys MarHUTHBIX MaTePHANOB. MarHHTHO-MATKHE MATEPHAITH], MarHHTHO-
TBEPABIC, MATHHTONHINEKTPHKH, PEPPHTEL.

TeMaTHYecKRil NIAH JeKMi
Ut CTYREHTOB OUHO-3209HOM opmbr o6yderus (16 yacos)

1. Beenenne. Knaccuduxaius marepuanos. CTpyKTypHBIE CXeMbl JMCUHILTHHED

¥ OCHOBHBIX €€ PABIIEIHOB «.nveuveennraenranesinttiurerinrensanenennses ceevens rv...2 9aca
JIHNeKTpUKH, IONAPU3aLKs, SNEKTPONPOBONHOCTS. ...... vereraee creeesraaaes 24aca
JH3NEKTPHYECKUE HOTEPH .oevnvneenrennnnenees ereenrrrereneeenaan eeseinees....2 TACA

[Ipo6oit AUINEKTPHKOB, KNACCUDUKALHSA TUINEKTPUKOB «..cuvvnrrennnnan
- Homynposoguwxu. CoGcTBeHHas 1 NPUMECHas TIPOBOAKUMOCTS.
TepMmoanexTpHueckue cBOACTBA. DNEKTPOHHO-ALIPOYHELA NIEPEXO.
PoroarexTpaUecKHe cBoictsa. Kitaccuuralis noxyIpOBOIHHKOB ... ... 2 gaca
6. Tlpoeomuuky. Bausuue Ha 3HEKTPONPOBOAHMOCTE PA3IMYHEIX (GAKTOPOB.
KoHnraxrras pa3nocrs noreHuuanos. KoRTakTel.

B

Knaccrduxanus NpoBOAHUKOS ......... S 2 yaca
7. MaruurHsle Marepuanst. [Tpupona deppomarunerusMa. [Tponece

HAMATHHIHBAHAA «.oovvvtinninnnriennarnenss bt i ea 2 qaca
8. OcHOBHEIE xapakTepucTHKH deppomarneTHkoB. [lotepn. Knaccmbuxanm

MAFHUTHBIX MATEPUATIOB ...cuvnrnenenerneninansanes TR et .2 yaca



Tpumepubiii nepeueHs NabopaTropabix pador (12 yacos)

}. Wccneposanue 83aMMOAEHCTBHS BEIIECTB, UMEIOMIUX NOMEHHYIO

CTPYKTYPY, C BHELIHHME TOMAME. «. . evuneennemneneriiensiernnaesssanenaieeas 4 qaca
2. HccnenoBanue HEKOTOPEIX APaMETPOB JUNEKTPHHECKHAX MaTepHaNoB.... 4 daca
3. Onpenenenue napa-, f1a-, heppo- # HeppuEMar{eTu3Ma MaTepHasos........2 Jaca
4. Hccrenonauye 5ieKTpHIECcKol TPOYHOCTH AUAIEKTPAYECKHAX

O V=103 o) 2 gaca

Bubaunorpaduueckuii cnncox

OcHonnas
1. Boropomuuknit H.IT., ITaceinkos B.B. Dnexrporexsudeckue MmarepHamsl.~ JI.:
Oneproarommsnar, 1985.

2. Xapnamosa T.E. MarepnanoBegenue. ONEKTPOTEXHHYSCKHE MATepHANbBL. -
CI16.: C3TY, 2001

HononnurensHas

3. CopaBoyHNK MO 3JEKTPOTEXHHYECKAM Marepuaizam: B 317, — M.
OuneproaroMusnar, 1986-1987.

4. Cunenxo B.H. DiexrporexHuyeckie MaTepHansl 4 MX NMpHMEHEHHE HA BOJHOM
tpancnopre. - CI16.: [Tonurexuuxa, 1995.

5. TIlacemkos B.B., Copoxur B.C. Marteprans! snexrponHod Texauku. — CII6.:
Jlans, 2001.

1. 3AJAHUE HA KOHTPOJIBHYIO PABOTY

Peinenne xaxpodl M3 3a8ay NOMKHO CONPOBOXAATLCA: OOBACHEHHEM ITPOBOMMMEIX
BBIYMCNEHRH, 3aDMCAMHE OCHOBHBIX pacueTHeiX $opMysl B OyKBeHHOM BHIpaXKCHWH,
IO CTAHOBKOM lIH(prBI:IX AAaHHBIX CBOCTO BapyaHTa A HAIIXUCAHHEM OTBETa B
COOTBETCTBYIOINX SNMHALAX H3IMEPEHUS BEIUIHH.

BINOAHATECA KOBTpONbHas paGora JOKHA B OTAGILHON TETPand, Ha OOHOXKKE
KOTOPOW AOMNHEI OBITE ykasaHbl (aMuauMs W HHHUHMANB! CryZeuta, mmdp, dakynsrer,
HOMEp CHEelNAbHOCTH ¥ Ha3BaHue NHUCHUIUTHHEL

Brifop BapuaHTa Kakao# W3 3amau MPOM3BONHTCH [0 JBYM MOCHEHHMM HubpaMm
mudpa CTyAeHTa B COOTBETCTBUH € YKA3aHUAMHM B TabaHUax HCXOAHEIX HAHHEIX.

B nponecce wu3ydeHus NaHHOM RUCLMIUMHBL  CTYHEHTHl BEHIIONHSIOT OJHY
KOHTPONLHYI0 PaboTy, COCTOSUIYIO M3 Yerhlpex 3aja4. BBIIONHEHHe KOHTPONLHOH
paboTEl JOIKHO CNYXHTh UM 3aKpeiuleHus y4eGHOro MarepHajia B [polecce
CaMOCTOSTENBHOTO PELICHHA OCTABICHHBIX HH)KCHEPHBIX 3aad.



B paspene III gaubl MeToauM4eckye yka3aHHA K pelieHHio xaxaoR saga4uH. K zagage 4
(anmpokCHMHMpOBaTh KPWBYIO HAMAarHAYMBAaHUA TpaHcdopMmaropa) NpHBEREH NpHUMeEp
annpoKCHMalHH KOHKPETHOH KpUBOH.

SAODAYA L

Onopusiit crepxueBo# kepamuueckuil u3omirop OHC usonvpyer # noafepxusaer
INMHBI KOHTaKTHBIX HeTajeil B OTKPHITOM pachpefenuTenbHoM ycrpoHcrse. Usonsarop
npeicTaBifeT coBoM CINOIHOR KPYINBIA CTepXeHb ¢ BhICTymaromMp pebpamu. Ha
TOPLEBBIX YacTAX H30JATOPA 3aKperneHsl MeTannndeckne (uaHisl  (KOMNakH),
ABIISTIOMHECs anexrpoaamMu (puc.1).

OnpefendTs NONHBIA TOK YTEYKH, MPOTEKAIOWHH B H30JATOpE, €MKOCTb H
IMDAEKTPHAECKHE NOTEpH B HEM, €C/IM M3BECTHBI: HOMHMHAIBHOE HANpMXEHHE Ha HEM
Ukn; sactota anexrpudeckoro nons f pasMephl K OCHOBHbIE 3EKTPHYECKAE NapamMeTpsl

AMANEKTPHKA, U3 KOTOPOTrO H3TOTOBNEH H30MATOp - P5, Py, tg0 u ap. UcxonHsie fanHbIe
HpHBeAEHE! B Ta6n. 1.

Puc. 1. Koncrpyxuus onopHoro n3onsropa OHC napyxwo#l ycralOBKE



Tabnuua 1

EapHaHTH H HCXOJHEIE NAHHEIC

TMapameTpsr
I 2 3 4 5 6 7 8 9 0

Hpeanocnensss uudpa ubpa

M aTepuan INEKTPO[ Y/MbTpal CTEATHT| YAbTPA [INEKTPO|CTEATHT | INEKTPOY CTX CATHT] YNbTPA {3ICKTPO

usoasTopa | hapop dapdop) dapdop| dapdop dapdo dapdoy] dapdop
Ya o6véMHoe

conp 2,.0u 7-10'0 10'2} 10" | 10| 2-10"} 5:10'} 810" 10" 5-10'] 4-10"!
Vi, oBEpXH.

comp. P, .om} 107 | 105107 5-105-10°] 8101 10} 10"} 10" ]3-10"
OTH. anan

MIPOHHI, € 6 8,6 6,3 8 7 6,8 6 7 8,5 7

TaHrexc yraa

noreps tgd | 0,025 0,001{ 0,001}0,0008 0,03 | 0,002 0,035 0,003 0,0008 0,032

Nocnesuss uudpa mudpa
Hanpmxenng
U, xB 10 35 20 10 35 10 20 | 110 35 10
Bricora 170 | 420 | 315 1050p 500 210 360 1060 420} 240
u3oiLh, MM

Huamerp 160 180 | 170 { 220 | 225 | 170 | 180 | 220 | 200 | 180

A, mm
Auamerp 140 | 160 § 150 [ 200 | 200 { 150 | 160 | 200 | 180 160
A, MM
YactoTa 50 50 50 50 50 50 50 50 50 50
AL

3ATAYA 2

IliTanue ONEKTPHYECKOM YCTAHOBKM OCYIIECTBISETCS TPeX(QasHBIM TOKOM ¢
ITOMOIILIO TPEX CBHHLIOBBIX BLICOKOBONBTHEIX Kabesnei.

Onipenennts EMKOCTH OAHOrO CBHHLOBOIO BEICOKOBOIBTHOIO Kabens, MUHHMANBHYTO
H MAaKCHMaJBHYIO HANPHKEHHOCTH JJICKTPUYECKOTO IO B H3OHAUMM Kalens |
PeaKkTUBHYIO (3aPAIOBYIO) MOIHOCTE B HEM, €CIIH H3BECTHBI; NHHeHOe Hanpmxenue U,
4acToTa Noss f, ceyeHme AanOMMHHEBOH KuNE kabens S, tommuua OymaxHO!
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IPOHKTaHHON H30MAUMM d C JUINEKTPUYECKOM [POHUUATENBHOCTBIO &, LIuHa Kabens [.
UncnoBsie 3HaYEHUS BCEX TapaMeTpoB yKa3aHsl B a0, 2.

Tabnuma 2

[apamerpst BapuasThbi B YHCAOBbIE HCXOAHBIE HAHHBIE

v l2 [s Jads {s {7 |8 {90 o

[Mocnenuss uudpa umdpa

Hanpsoxenue U, «B 6 1017 35 10 6 35 10 6 35 10

Ceuenume xunst 95 95 1201 50 70 1201 70 70 95 70
kabens S, mm?

Tomunua u3onsuun 5 8 12 10 6 10 9 8 12 9
d, mm :

Tpeanocreanss uudpa wudpa

Yacrorasm.pons f, Ty 50| SO | 50| 60 | 60 | 60 { 50 | 60 | 50 { 60

Huonexrpuueckas 3,5 3.8 36 4 4,5 41 441 42 | 43 3,7

IPOHHIIAEMOCTE &

Jana xabens I, xm i5 10 20 16 25 18 14 12 22 28
SADAYA 3

OnexTpudecKas yCTaHOBKA, AMeIOAas MOIMHOCTE P, IHTaeTCs OT SNeKTpryecKoH
cetn Hanpskeduem U. Tluraiomas JMHHS BHIIONHEHa NPOBOAAMH, HMEIOLIAMU
OPEJIENBHO  HOMYCKAaeMYK0  TeMIIEPaTypy  Harpesa Orpen, ® ko3 dunvest
Teruonepenaun C.

PaccauTars ZOMyCTUMYIO 110 YCIOBHMAM HArpeBa IUIOTHOCTE TOKA W JOIMYCTHMEIH

TOK, CPABHATE ero ¢ paboduM TOKOM ¥ ONpefendTs HAXeXKHOCTH ¥ SKOHOMKYHOCTS
paboThl YCTAHOBKH ¢ JAHHBIME TIPOBOJaMHA.

Yucnosbie 3HavYeHus MapaMeTpoB YCTAHOBKH, MaTepuathbl MPOBONOB H UX H3O/ALIHH
IpuBeneHsl B Tab.3.

11



Tabmuua 3

HapaMCprI Marepaana BapHaHTbI H YHCJIOBBIE HCXOOHBIE JAaHHBIE

! 2 3 4 5 6 7 8 9 0

Tocnennss undpa wundpa

Marepuan npoBoaa M M A A M A A M M A
Marepuan U30JIALAn M | IOX | IIX | O3 0I3 | I3 |IX ([IX [OII3| IX
Cevenue nposona S, mm2| 0,75 0,5 25 | 2 1 25 |2 075 | 1 2,5

HpegpensHo gomycTumas 85 65 65 100 | 100 85 65 65 100 65
Temneparypa Onpexn, “C

IMpennocnenuss uddpa mudpa

MomsocTts yer-xu P, Br | 1000 800 { 500 | 1200 | 1400 {1000 | 800 | 500 | 1200} 500

Hanpsoxenne cetn U, B 220 380 380 | 220 220 | 380 380 | 220 | 380 | 220

Kosdd. remnooornaun
K-10"° Br/mm® rpax B2 i3 3,0 132 1308131 13213 1308131

Ipumevanue: 6yksa M — o3nauaeT MeJHBIH [IPOBOA, A — aIOMMHHEBBIH, [1X — nomusuHAMXAOpHA, 110
— noauatuiel, OI1D — o6nyyéHARBIH MOMUITHIIEH.

SAJJAYA 4

BBINONHUTD aNNPOKCHMALMIO KPHBOH HaMarHMYMBAaHUA TpaHchopMaTopa B BHIE
3agucuMoctd H=a sh (fB). Kpueele HaMarHHYMBAHHS JJIEKTPOTEXHHUECKHX CTajeid
NpuBedeHsl Ha puc. 2. DBapuaHTel KpMBBIX HaMarHWYMBaHMA, IOMJIEKAIINX
annpoKCUMaluH, IpuBeaeHs B Tabm. 4.

BT

/

| ﬁ/é”’b’
20 / -
1€ Pz
A 7 = ——?‘
Iy W 7 e 9

A

O 200 400 60D s¢0 oo 200 4 At

Puc. 2. KpuBble HaMarHHIHBaHHs JNEKTPOTEXHHYECKUX CTATCH.
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Tabnuua 4

TTapamertpsr BapuaHTh! ¥ HCXOIHBIE NAHHEIE

0 1 2 3 4 5 6 7 8 9

Mocrenras nidpa wudpa crydeHTa

Kpupas HaMarHuIHBaHUA 6 5 4 6 5 6 4 3 2 1

(puc 2)

PWN-

10.

11.

12.

13.

14.

15.
16.

Bonpoch! A5 caMONPOBEPKR

[Tpumeps! ra3006pasHEIX IMBIEKTPHKOB H HX OCOOEHHOCTH.

TprmMeps! KUAKHX NUIINEKTPHKOB U HX 0COOEHHOCTH.

TTpuMeph TBEPHBIX TUINEKTPHKOB H MX 0COGCHHOCTH.

Yro npeacraBaser coboit monApu3allUg XHINEKTPHKOB M KAKHE CYMIECTBYIOT
OCHOBHBIE THITBI HOMAPH3AHUN?

B u4ém cocroMT MexaHW3M 3NeKTPONpPOBOJHOCTH MATEPHANOB H Kakue e
OCHOBHBIE BHIIBI?

. Yem MoxHO BBIPA3ZNATE QUINCKTPHYECCKHAE TOTEPH B H3OIALHOHHBIX Ma'repnanax?

Yro coboit npexnctasnser anekTpudeckuit npoSo# muanexrpuxos? Kakue Buap:
npobos BaM u3BecTHH?

HazoBute OCHOBHEIE BHABI IJUINEKTPHKOB, WCHONB3YEMBIX B DNEKTPHYUESCKUX
anmnapartax, TpagcpopMmaropax, MauIMHAX.

B 4&M coCcTONT MexaHH3M 2IeKTPONPOBOHOCTH NpoBoAHAKOB I poja-MerTannoB U
craBoB?

HasoBuTe oCHOBHBIE BHAL MPOBOAHHAKOBEIX MATEPHANOB M  CILIABOB,
NPHMEHSIEMEIX B 3]IEKTPOIHEPreTHKE.

Kak MOXHO OOBACHHTH SBICHHEC CBEPXMNPOBOAMMOCTH H KAKOBBI OCHOBHbIE
napaMeTpsl CBEpXIPOBOAHHKOBR?

Yto cobolf NmpeAcTaBIAIOT KPHOrEHHBIE IHHUU JJIEKTpPOINepeNayH, IAe MOryT
OBITH PYMEHEHE! CBEPXIIPOBOJHNKY B 2EKTPOdHepreTake?

Yro mnpescranger co0of kouTakTHas pasHocts mnoresuuaios (KPIT) B
HPOBOJHYKAX H nonynpososnukax? Kakoe 3pauenue ona umeer?

YeM o0OYyCIOBIMBAIOTCA TepMOYYBCTBUTENBHOCTE M (HOTOYYBCTBUTENBHOCTD
NONYIPOBOAHHAKOB M IJIE HCIONB3YIOTCS 9TH SBICHHA?

KaxoBsl 0CHOBHEBIE 0COOEHHOCTH (heppOMarHiTHEIX MaTepHANOB?

BHIIEI [10TEph B MArHUTHEIX MaTepHanax, 4eM OHY BEI3BAHEBI?

13



17. Kakne sBiedds HPOHCXOMIT B MECTE KOHTAKTHPOBAHMA IBYX METalloB B
pa3BeMHBIX KOHTaKTax?

18. YeM BBI3BIBAETCH CTapeHHe M3OMALMH B JJIEKTPAYECKHX yeTpokicTBax?

19. Yro npeactapismoT cob0¥ GeppUTHl H MATHHTOAMINEKTPHKH?

20. Kak onpee/uTh 3HEpPrHIo B 3a30pe MOCTOAHHBIX MarHATOB?

. METOAHYECKHE YKAZAHUSN K BBINOJTHEHHIO
KOHTPOJBLHOM PABOTHI

3AJJAYA I

OuopHsie CTEPXKHEBbIE H30IATOPHI, KaK [PaBMIIO, IPEACTABIMOT coboil camnoimsie
KepaMHYeCKHe CTepXHM C BHICTynaromuMa pebpamu. Ha Topuesbix Hactsx
H30/IATOPOB  3aKpellieHsl MeTalldyeckue GUIAHIBl (IMEKTPOABI) € HAPe3HBIMH
OTBEPCTHSIMHE [T KPEIUICHHS Ha anfaparax ¥ B paclpele/MTeNsHBIX yCTpoHcTBaxX.

B o6o3naueHnsx THMOB OMOPHBIX CTEPKHEBBIX H3OMATOpoB OyKBH M UU(PHI
obosnayator: O — onopuelii; H — Hapyx#o# ycradoeky; C — crepxnesof; 1-1 mudpa —
HOpMallbHOE Hanpskenue, kKB; 2-1 uudpa - MHHHMaTLHAs PaspylIalomas Harpyska
Ha #3rHo.

Harpumep, OHC-35-2000 (oropHbii cTep)kKHEBOH H30MATOP HAPYKHOR yCTaHOBKH
Ha HanpsbxeHne 35 kB, paspymaromras Harpyska ero 2000 ITa). OnopHsiii crepxHeBo#
msossitop THia OHC (cM. puc. 1) MMeeT clieqyioliie OCHOBHbIE pa3MepHI:

h - BEICOTa, MM;

A — yaMeTp KepaMH4eCKOTO CTEPIKHSA, MM;

A — nuamerp, y4ATHIBAIOWIMW BENMYHHY BhICTynalowmx pe6ep, KoTophie

YBETHYHBAOT JUTHHY IyTH YTE4KH TOKA 110 IOBEPXHOCTH H30JSTOPA, MM.

HOC)IGI!OBaTeJILHOCTB peIICHUsA 3a3a9H
1. [lns onpenenerus NOJHOrO TOKA YTEYKH CHeLYeT YIHTHLIBATE TOK YTEUKH Hepes
00BeM H30ATOpPa B TOK YTEYKH 110 €ro HOBEPXHOCTH, & 4 3TOTO HaAno
ONPENCIHTE [IONHOE JJICKTPHYESCKOE CONMPOTHBICHHUE OIIOPHOIro naoﬁxTopa mo
tpopmyne
1 1 1

— e ———
Rn RV R.l' ’
rie R, — NoNHOe CONPOTHBREHKE N30NATOpPa, OM;
R, ~ o6peMHOE conpoTranenne, Om;
R, — moBepXHOCTHOE conpoTnBneHue, OM;
Yrob®l yIpOCTHTE pelueHHe 3ajayd, ANMHY NYyTH IPOXGNZIEHHs TOKa [0
[OBEPXHOCTH H30IATOPA CIEAYET MPHHATH paBHoH 1,75°Ah, T.e. cuwrars e B 1,75

pa3a GosibLIE JUTHHBL IPOXOXKIEHHS TOK: 110 06BeMY.



Jnny anextposa (praHua), CONpUKacarOUIErocs ¢ MOBEPXHOCTHIO, PaCCUUTATE
o guamerpy A. [ToMHUTS, 4TO 06BEMHOE INEKTPHYIECKOE CONIPOTHRIIERUE 3ABHCUT
OT YAENLHOro O6BEeMHOro COMPOTHMBICHHA W pasMepoB u3ojATopa (. , S, k), a
TIOBEPXHOCTHOE  COMNPOTHBIEHHE 23BHCHUT OT YAGNHHOTO IMOBEPXHOCTHOrO
COMPOTHRIEHHS, JJTHHBI OKPYKHOCTH CTEPIKHA, COMPHKACAIOWEracs C 3NEKTPOAOM,
¥ BBICOTHI CTEPXKHS — u3onsropa (Ps, b, h).

2. Ilpy pacyere eMKOCTH H30JSTOpa IJIOMAAb 3JIEKTPOJa, Haxomsiuerocs Iox
HAINPIKEHUEM, CIIeAYeT ONPENEIATH 10 HaNMEHbINEMY IHaMeTpy CTepXHS A, a
PaccTOAHUE MEXAY dNeKTpofaMu Syaer paBHO BhicoTe cTpexHs h. Popmynoi
HOJIB30BATECA AL pacueTta EMKOCTH 0OBMHOr0 KOHAECHCATOpA!

c=% &S
h b

roe C — &MKocTh KoHAeHCcaTopa, .

3. JIxanekTpHuecKHe ITOTEPH B OMOPHOM H3O0JNATOPE CKIANBIBAIOTCH M3 IOTEPhL Ha
NONAPH3aNMIO B MaTepHane CTEPXHA ¥ M3 NoTeph, 00yCIOBNEHHEIX CKBO3ZHOH
TIPOBOJUMOCTLIO, TO €CTh 3TO AKTHBHAs MOUNIHOCTB, PaCCEHBAaeMas B M30JIATOPE,
KOTOpas BHI3bIBAeT ero Harpes Pa:

Pa=U*-0-C1gs.

4. Bce BenuyHHs! B pacyeTHbIe GOpMYIIBI HANO NOXCTaRIATE B exaHMiax CH.

SAHJAYA2

Onextpryeckoe noie xaGeins DOXOGHO NONIO IMIHHAPHYECKOTO KOHICHCATOpa,

KOTOpOE XapaKTepusyeTcsl 0ceBoll CUMMeTpHeH.

TocrenoBaTenbHOCTS peeHns CHEKYIOLIAs.
1. B cootRetcTBHH C Teopemoii I'aycca, HANPSKEHHOCTH AMEKTPHIECKOrO HOIA 1O

TOJIHHE HIONALMH Beipaxkaerca hopMyoi
=—9
X
gg,2nrl
rae  q— 3apsap xunsl xabems, Kt

r, — TMEpeMeHHas BeNWYMHa, ONpefemomas rUnepOoONMdecKnit 3aKoH

H3MEHEHNs HAMPSKEHHOCTH JMEKTPUYECKOro MOJA MO TONUIHHE H3IOMIALAN
Kxabens, M;

I - nnuna kabens, M;
E, ~ HanpsHKeHHOCTH MeKTpHYecKoro mous, kKB/m.
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2. Hanpsbxenne mMexy xusol kabens u ceua1ioo#t obono4xoil BeIpaxaerca Yepes
OflpeAeSIeH bl MHTErpajl BEKTOpa HANPMKCHHOCTH NHONsA 1o nyTH yOrBamus
(3HaK MHHYC) NOTEHUHANA BIOS HANPABIEHUs CHIIOBBIX JIMHHNA:

U=-|Edc=-—d %
R eg,2ml R rx’
OTKyna
U=———i———ln—1i
2rmegyd  r”

rae R=r+d— BHYTpEHHHI pafHyC CBHHUOBOH 06GOM0UKH , MM;
r — pafgryc MERHOM XHIBI, MM;
d — TOIHHA H3ONAIHH, MM;
U - nanpsxenue, kB.

3. B cooTBercTBHH C onpexenexHueM EMKOCTH kabess, KaKk OTHOLIEHHS 3apina K
HanpsHKEHHIO, UMEEM
2ree,l
TR
In—
r
rue C — émkocts xkabens, D.

C

4. Honcrasus B (1) g = UC, noayurm

g .U
* R ,rme(rsxsR), A
xin—
’
U
Emax =—7 U Emin :—’—g—ﬁ'
rin— Rin—
r r

5. PeakTHBHas MomHocTh B kalene (3apsAlHas MOIIHOCTR) OMpeensercs U3
BBIpaKeHUs

2
O=0CU," |

U
e Uy,= 5 (asopoe HanpskeHue, B;

O=27f — xkpyrosas 4acToTa nosis, ['u.
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SAJAYA 3

Cormacno  [1YD nposoanuky Jsro00ro HasHaveHHs JOMKHBL YOOBIETBOPSTH
TpeOOBaHUAM B OTHOIIEHHH NPEHENsHO NONYCTHMOro Harpesa. KonndecTso Temnorsi,
BBRIAENAECMOEC EXECEeKYHAHO B HNPOBOAC COIIPOTHUBIIEHHEM R B IpOXoasIueM TOoKe [
ONpeeNnseTca BhIpAKEHHEM

W _ .
—=1I'R
t b
rae W — KoJIHYecTBO TeloThl, BT; t — Bpems, c.

Yacts 3TOTO Tella MAET HA IIOBBILUEHHE TEMIlepaTyphl IIPOBOJAa, a ApYras 4acTsb
pacceuBaeTcs B OKpYXarolLle cpele.

B ycranoBHMBIIEMCs TEIIOBOM pEXHME KOJHYECTBO PACCEHBAEMOrO €XEeCEeKyHJIHO
Tella CTAHEeT PaBHBIM KOJMYECTBY Tellia, BBIAEIAEMOrO TOKOM. YpaBHEHHE TEIUIOBOro
bananca uMeer caexyrOmMi BII

I’R =k *SuBycy,

rae k — koadpdunuenT rennooraayn, Br/mm’ - rpag;
Sn — HOBEPXHOCTH OXJIAXKASHUS IPOBOAA, MM’ ;

Bycr — ycTaHOBMBIIASCS PasHOCTh TeMIEPAaTYp NPOBOJ@ K OKpPYXaroliei
cpennl: Oyer = Onpexn — Ooxp.
ITHOTHOCTE TOKa OIPeENAETCS U3 BEIPAKCHUS

8:

rae 6 — NJIOTHOCTh TOKA, Ammv? .
ComnpoTtusiieH#e IpoBoJa

e
S 3

l

R= }/ S s
rae { — nnuna npoBoaa; M;
rd’ .
= ceveHue TIpoBoAa (auameTp d), MM*;

Y — YAenbHas IPOBOAUMOCT TOKOBEAYIIECH XKHUIIBI IPOBOJA
-
(o6parHas BesIMYHHE YAEIBHOIO CONPOTHBIEH ), OM M L
R — conporussenue npososa, Om.

anHHMaeM B IIEPpBOM HpHﬁIII/I)KeHHH, YTO HNOBEPXHOCTh OXJAAXKACHUA paBHa
GOKOBOIH [TOBEPXHOCTH LMIMHIPHIECKOro NpoBoaa, T.€.



Su=nd/10°, rue ! BbIpAKEHO B MM.

YpasHenue Tennoporo Hananca 6yaeT HUMETs BH

1 2
5s? e kS0 e win S rd | =kndlb,,  10°.

4 /4

CoOTBETCTBEHHO ITOJIYYMM, YTO ILNIOTHOCTE TOKa OIMPEACIISICTCA U3 BBIPAXKCHUA:

5o 40,y -10°
d 3
rae 6 — JIOTHOCTE TOKa, A/mm.

HomycTrMas IIOTHOCTE TOKa Jron MOMYYaeTcs, €CilH B 3TO BBIDAXKEHHE IIOACTABUTH
3HayeHue Y=Ys, T.€. YHOCNBHYI0 IIDOBOJMMOCTH IIPOBOJHHMKA IIPM HM3MEHEHHUH
TeMIIepaTyphl 1o Onpex.

IIpu HarpeBe conmpoTHBIIEHHE [TPOBOJHKKA BO3pacTaeT. TeMreparypHslit koapouient
CONPOTHBJICHHA

Rz - RI
a= R
R @ 27 01)
rie R, ~ cONpoTHBAERKE IPOBOIHHKA NpH Temneparype 6,=20°C,
T.€. TEMIIEpaType, AN KOTOpOH NMPUBOJIATCS B CIIPABOYHHKAX yIENbHbIE
COTPOTHBNIEHHA (TIPOBOIUMOCTH) MATEPHAIIOB;
R — conpoTuBnenye IPOBOJHHKA, COOTBETCTBYIOIIEE TEMIIEpaType:
6nps:n = e2 5
R, =R [1+a(6,-6,)].

Ipu HarpeBe npoBofia 10 §; €ro yeNnbHOE CONPOTHBIEHHE BO3PACTAET [0 3HAUEHUS
Po = :020[1 +0‘(92 —91)],

H, CIIEAOBATENEHO,

. 1
Yo =,
Pe
IMapameTpst p, Y M 0 3aJalOTCA B CNPABOYHHKAX IS K&KAOTO MaTepHaa

nporofHuka, Ilosyyus )y nNpenensHOM TeMnepaTyphl O=8gonm , onpexeiseM
JUIMTEIBHO XOITYCTHUMBIH TOK:
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[don :édon : S;

rfie S~ NOMARb CEYEHHs POBOAa, MM .
PaGouuti TOK onpegensercd 1o HopMyne:
P
]p06 = —(—J'— >
rae Ipa6 — pabounii Tok, A.
Tlocne [MOJIYYEHHBIX PE3YALTATOB HCOGXOHHMO cAenarTs BeIBOX O pa6ore YCTHOBKH.

3AIJAYA 4

Kpusyro HaMarHy4uBaHus TpaHcopMaropa MWIH Jpoccens MOXHO
ANMPOKCUMHADOBATE 3aBUCHMOCTRIO Buma H = ash(fB) , rme a B u3Mepsercs B

A/M,a B -8B 1/Tn D1a ko3 hHIHEHTH ONPEIENAIOTCS U3 KPUBOH HaMAarHMYWBAHUA
cremyomumM obpazom:

1. Ha xpusoii H=f{B) (pxc. 2) BEIOHpalOT JBe NPOM3BOJIbHHIE TOYKH a ¥ 6. Mx
3HAYSHHS COOTBETCTBEHHO paBHB! H; B; W H; B,. Toraa MOXHO 3anMcark ABa
YPaBHCHHUA:

H =a sh(BB,),
H,=ash(pB,).

2. 3arem menstT 3T ypaBHEHMA OHO Ha APYTOe M [ONYYaloT 3HaYeHHe m.
H, _3 h(BB,)
H,  sh(pB) m.

3. 3agasasce pspoM 3HageHud f;, HAXOHAT OTHOMEHHS

Sh(ﬂi B) _
Sh(ﬂ,-B,) ; mpa i=l,...,n

sh(B.B,)

4. CrposT 3aBHCHMOCTE | Hp B,) =f(B).

5. Jig 3sHa4eHus m, MTOJYYEHHOTO B I 2, U3 NaHHOH KPHBOH 1. 4 HAXOAAT HCKOMOE
3nadeHue P, .

6. Bocmons3oBaBMuCh MOORIM H3 BRIpaxeHHil 0.1, onpepenmior kosdbuuuenT o,
HanpuMep
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f,

o =
sh (ﬂm B?.)
[Ipumep. IycTs 3aaHHOM sBIsteTCS Kpupas | Ha puc.2.

. Bospmem Touxn a u 6 : H,= 200 Ajv; B= 0,925 Tn; H,= 1000 A/m; B,=

1,35 Tn.
_Hi 1000 5
H, 200

3ajaeMcs NMATHIO 3HAYEHHUAMH f,; MOB3YSCh CITPABOYHUKOM , BEIMHCIIAEM
runepBonuyeckie CHHYCHl COOTBETCTBYIOIIMX ApPryMeHTOB. PesylbTaTh
pacuera cBenéM B Tabun. 4.

Sh(ﬂ.Bz)

Crpoum rpadux s h( 2, Bl)]= f(B.) puc 3, us xotoporo HaxomHM

ACKOMBIK Ko3dPuuuenT s 3Ha4eHus m (tabu. 5):

/Bx = ﬂm, l/TfI: ﬂx = ﬁm=4 (,IIHS{ m=5).

5. Onpenensiem o, A/M:
1000
o = —————— = y
sh(4-1,35)
Tabnuna 5
B 5 4 3 2 i
B8-B 6,75 5234 4,06 2,7 135
B B, 4,62 3.7 2,78 1,85 0,92
sh(BB) ] 435 122 27 745 18
sh(BB)Y | 497 24 7.6 3,1 1,07
h(B B,
k(B B) 8,76 5,04 3,55 2,33 1,68
sh(p, B&)
[pumedanue: undpsl B TaGulie Jaus! OPUEBTHPOBOYHO
Ah(ﬂ,Bz)
sh(B.B,) |

8

&

posl I

Y

2

L

H

!

1
1231/53/3‘

Puc. 3 Tpadpux (j:((ﬁf;z;)= 7(8)
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Urak, nonyanm  H=8,2 sh (4-B)

IMpuMeuanue: TUNePOOTHIECKHE CHHYC MOXKHO pacCydTaTs [0 IPUBEACHHOM
dopmyne:

\ e” —e~x

shx=
2

IV. METOAHYECKHE YKA3AHMS K BLIIIOTHEHHUIO
JJABOPATOPHBIX PABOT

O61wye yxazauns
JlaHHbie METOAMYECKHE YKA3aHUS BKIOYAIOT B ceOA onucaKe u HOPAIOK
BBITOHEHHS NabopaTtopHbix pafoT Mo MHCHHILIHHE « JNEKTPOMATCPHANIOBEACHHEY.
ensio naboparopHsix pabot ssasercs:
1) sakperuierne NOMyYeHHBIX TEOPETHIECKHX 3HAHHK ITO H3yYaeMOMY KYPCY;
2) O3HAKOMIIEHHE Ha TIPAaKTHKE C OCHOBHBIMM OJEKTPHYECKHMMH CBOMCTBaMH
pasmUYHEIX TPYI MaTEPHUANOB: IIPOBOAHUKOBEIX, JHONEKTPHYESCKHX H MarHUTHBIX
3) oBnageHue HaBBIKAMH IKCNICPHUMEHTAIBHOIO onpejencHus CBOMCTB
3NMEKTPOTEXHUUECKHX MaTEPHAIOB.

Tlpu mepBoM mocelleHuy 1aGOPATOPUH  SNEKTPOTEXHHIECKHX MATEPHAIOB CTYICHT
ROIKEH O3HAKOMMTBCA C WHCTpYKIMeH [0 TexHHKe O6e30MacHOCTH, PaclMCaTiCid B
COOTBETCTBYIOILEM XypHANle ¥ B JalbHellIeM HeyKOCHUTENbHO COOMOIaTs IpaBuna 1o
TEXHHUKE 6630HaCHOCTI/I.

Ilpy BEITONHEHHH KaxIOH J1aGopaTopHO# paboThl CTyAeHT HOIDKEH BEeCTH 3allUCH
(OpoTOKONBl MCIBITAHMI), HOCHE BBINOJHEHMS paboTHI MOXa3aTh WX IPENOfABATEIO,
3areM jgoMa oopMuTh B BHAE oTveTa. OTUETH! NOMKHE! BBITH COCTABACHR TEXHHUYECKH
rpaMOTHO, AKKypaTHO, ¢ cobmopenuem cootBercreytoumx ['OCT Ha o6o3Hauenwme
BENHYHH M  OJeMEeHTOB CXeM; Kakpeld otder HeobXoguMO  3aKkaHdHBaTh
CaMOCTOSTEILHBIMH BRIBOJ@MH, NOAXOAN TBOPHECKH K ITOYUSHHEIM KCIIEPHMEHTANLHEIM
JTAHHBIM M HCTIONB3YS CBOM TEOPETHYECKHE 3HAHUSL.

B npouecce noAroToBky X nabopaTopHbiM paboTaM, a TAKKe NpH WX BHINONHEHUH %

odOpMIIEHHH OTHETOB HEOOXOOMMO TNONL30BATECH YKa3aHHBIMM  JINTEPATYDPHBIMH
MCTOYHHUKAMM.

OO6mue MeTposoruyeckue TpeGoBaHuA.

CrymenaTst B orderax mo naGopaTopHsIM paoTaM JOMKHEI HPUBECTH IEPEUEHB
UCIIONAB3YEMBIX  H3MEPUTENBHBIX TPHOOPOB ¢ yKa3saHHEeM WX METPONOrHYECKHX
XapaKTepUCTHK.

VupreiBas  TpeQoBaHus, fpeRBBIdEMble K H3MEPEHHIO [IapaMeTpoB
3NEKTPOTEXHMYECKUX MarepHanos B JaHHBIX YdeGHBIX naGoparopHelx paboTax, BCe
H3MEPEHHS BBINONHAIOTCA C [OTPEMIHOCTEIO, COOTBETCTBYIOUIeHl Kiaccy TOYHOCTH
CPEICTB M3MEPeHMs, TaK KaK OHM sBsnotTcs gomuuupytomumu (FOCT 8.401-80). IMpu
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3TOM KJIacC TOYHOCTH XapaKTepu3yeT JIHIIb [IPCACHB, B KOTOPBIX MOXET HaXOAWTBCH
IOrpeLIHOCTh CPEACTB H3MEpEHUA.

Juteparypa:
1. Boropomuukuit H.IL, INackinkos B.B. Onexrporexuuteckue Marepuansi.- JI.:
DHeproatomusnat, 1985.
2. Xapnamosa T.E. Marepuanosenenne. ONEKTPOTeXHHYECKHE MaTepHaitbl. -
CIl6.: C3TY, 2001.

PABOTA 1

HCCJETOBAHUE B3AUMOAEHUCTBIS BEHIECTB, HMEIONIHNX
JOMEHHYIO CTPYKTYPY, C BHEHIHHMH IOJBIMH.

Wccnenosanve NoBeNeHMS BElECTB BO BHEITHHMX [ONSX MNO3BOAAECT NPOCASAUTE
CTOXHEIE [TPOLECCH B3aUMOAENCTBHSA, MPOUCXOMIIME B TEPMOAUHAMHYECKOH CHCTEME
(Hampumep, B KPHCTANIE), YacTHL, MHKPO- H MakpooGnacteif ¢ BHEMIHMMM TIONSAMH:
3AEKTPHYECKHM, MArHHTHBEIM, TEIUIOBHIM K Op. DTH B3anMopeHcTBHA 00YCIOBIHBAIOT
HOBEJCHHE TEPMOAMHAMHYECKON CHUCTEMBl, €€ XapaKTepHCTHKH, cBoiictBa. Ocobenno
APXO H KOMILIEKCHO 3TO NPOSABIAETCS B CHCTEMAX (KPHCTaINax), obnafaomux JOMERHOH
CTPYKTYpOH, uMeroueH 100X HTeNBHBI OOMEHHBIA HHTETPAN.

JloMeHHas CTPYKTypa NpHCYI[a B HOPMANGHEIX YCIOBHAX CETHETOIIEKTPHKAM
(seMeTannam) 1 PpeppomaraeTHkaM (B OCHOBHOM, METaIaM).

1. Uenb paGors!

BriaBnenne xapakTepHOro B3aMMOJEHCTBHS BEIUECTB, HMEKOINUX [JOMEHHYIO
CTPYKTYPY, C JJ1EKTPHIECKHMH (MaTHUTHBIMHY } ¥ TETUIOBSIMH MONAMH.

II. Coaepaanne paGorst

1. Usydenne noseneHus 3apifa (HHAYKUHH), BOSHHKAIOIIErO Ha HOBEPXHOCTH
BEWUECTBA, OT BEHYHHE! PIITOKEHHOTO SIEKTPHUSCKOro (MATHKTHOTO) HONI.

2. Onpenencune notepp B BEINECTBE 32 OAWH IHKJ W3IMEHEHHS IONAPHOCTH
NPUIIOKEHHOrO HOJS.

3. Hccnenosanne noBeeHAs IPOHULIAEMOCTH (AHIAEKTPHYECKON HIIM MarHHTHOM)
OT HANPHKEHHOCTH BHEUIHETO NONS.

4. MccnefopaHHe BIMAHHA TEIUIOBOTO IIONS HA IHMCTEPE3WCHBIA WMKI H Ha
IPOHHLIAEMOCTH BENIECTB, MMEIOIUX JOMEHHYIO CTPYKTYDY.

III. OcHoBHLIe TeopeTHYECKNE NOJOKEHNN
Marepuansi, obnanatone JOMEHHON CTPYKTYPO#, XaPaKTePH3yrOTCS LETEIM PIAOM

NPUCYMIHX HMM  OJHMM ocobenHocrelf. DT0 HEIMACHHOCTB XapaKTepHCTHK B
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SNEeKTPHYECKOM  HJIH  MArHHTHOM  [ONAX, ARHIOTPORHOCTS,  INEKIpO-  HIH
MarHUTOCTPUKLMS, Hand4ue rucTepesuca, Temneparypa Kiopu, Gonsuias senuuuHa
JA3NEKTPHHEECKOH MM MarHUTHOH NPOHHEIAEMOCTH.

Kpucrami BewecTsa, 061afaoniero JOMEHHOH CTPYKTYpOH, cOCTOMT u3 Gonmsnioro
Konuyectsa obnacte#, Kaxmas H3 KOTOPHIX CAMOIMPOH3BOIBHO MOIIPH3OBAHA
(cerHeToaneKTpHK) WIH HaMarum4yesa (¢eppoMarHeTHK) HO HACBIHECHMA B ONHOM M3
HanpaBneHHi! 3TH o6NacTH Ha3BIBAIOTCA XOMEHAMH, M pa3sMephl HX — OT TBICAYHBIX X0
mecateix  gosedt  MmunnuMmerpa.  OrpaHu4eHHe WX pasMEPOB BBI3BAHO JHEpruei
B3aMMOZENCTBHA MEXAY COCEIHHMHU JOMEHAMHU.

B oTcyrcTBMM BHEINHEro NOJs CYMMAapHBIA MOMEHT BCEX JOMEHOB paBeH HYJIO.
Mexay NOMEHAMH MMEIOTCS TOHKHE neperoponxy (npuGnusurensio 100 HM), B KoTOpEIX
OpHEHTalHd CIMHOB MEHSEeTCS OT OPHEHTalHH, CBOHCTBEHHOW OHHOMY HOMeHy, HO
OpHEHTaUH, CBOHCTBEHHOM COCEqHEMY HAOMEHY.

Hpu noMeweHnud o6pasya cerHeTodNeKkTpuka (Win  (QeppoMarseTuka) B
JieKTpydeckoe ( WM MAarHWTHOE) THONEe MPOHCXONAT MOCACHOBATENHHO CleXYIomHe
HpOIECCHL:

~ CMelleHHe IPaHHI] MEXAYy AOMEHAMH H pOCT TE€X HOMEHOB, y KOTODHIX yron
MeXAY HalpaBlIeHUEM BHEUIHEro NMONA U COOCTBEHHEIM MOMEHTOM OYEHH Ma,
3TO MPOUCXOAUT AO TEX OP, IOKA BCe MOMEHTHI IOMEHOR He COPUEHTHPYIOTCH B
OJIHOM M3 HauGosiee Ierkyx HanpaBieHnH MoNSpHU3aLMH (HaMarHHIHBAHMS );

~ 3aBepUIAeTCs BpallleHHe MOMCHTOB JOMEHOB [0 HANPaBJCHHIO BHELIHErO TIOMN,
KOrja HanpasicHHE MOMEHTOB H HampaBleHHe BHEIHEro TOJs COBIANAIOT,
TIOIAPH3YEMOCTh CETHETORIEKTPHKOB HIIM HaMarHW4eHHOCT: peppOMarHeTHKOB
NIPH 3TOM JOCTHIa€T MaKCHMAaNbHOrO 3HAMESHHA.

~ [apanpouecc, 3aKIoqalomuiics B TOM, YTO IIOJie, YBETHYMBAsACh, BBI3HIBAET
MENJICHHEIH pocT nonspulyeMoctd (MM HaMarHWYMBaHMN) (BCIICICTBHE
TENIOBOTO [BIDKEHHA HE BCe MMIONBHBIE MATHHTHBIE MOMEHTH! JIOMCHOB
OpPHMEHTHPOBAHEI NapaUieNbHO, 8 YBENHICHHE TTONA BHI3HIBACT NICPEOPHCHTAIHIO
MOMEHTOB B HalpaBJICHWH HOJA).

Tpu nonHoOM LHKJIE NepeMeHBl HANPHKEHHOCTH BHEIUHETO MOMn, MPUIOKEHHOTO K
BEIIECTBY C JIOMEHHOW CTpYKTypo#i, omMChiBaeTCs IUIOMaAs METiad rucrepesnca. OHa
NPONOPLHOHANbHA IHEPTHY, 3aTPa4BaeMOi Ha STOT LHKJL.

Ipu sarpesaHHy Tes, obnazaromux BOMEHHOH CTPYKTypoli, BEilIe ONpenendHHOM
TEMNEPaTyphl  YMEHBHIAETCA HX TNPOHHIAEMOCTs H  [OJAPH3YEMOCTH (M
HAMArdW4EeHHOCTH). JNf KaX0ro BelNecTBa ¢ ZOMEHHOM CTPYKTYpOH CyLIecTByeT Takas
TeMIIeparypa, BhILIE KOTOPO# OHO yTpayHBaeT CBOM ocobsle cBOHCTBA. JTa TeMIeparypa
Ha3BIBAETCA CerHeTodNnexTpruyeckoit (um deppomaruuTHo#) Toukoil Kiopu.

Viccnenosanue Bemects ¢ 2oMeHHON CTPYXTYpo# yao6HO IPOBOZHTH ¢ NOMOIIBIO
ocuMInorpaga, Ha 3KpaHe KOTOPOrO XOPOLIO NPOCHEXHBASTCK NETJIA THCTEpeskca,
BEPIINHA KOTOPOIi ONHCHIBACT MOBEAEHHE NOMAPH3AMHUOHHOTO (AN HaMarHHYHBAIOUIETO)
upouecca. Ilpu uamenenns TemnepaTypsl 1o Todky Kiopi H BBIIE rMCTEPE3HCHAR NETIA
HOCTENEKHO MPEBPAMaeTcs B IPAMYIO JIHHHIO. DTO OBOPHT O TOM, YTO B BEILIECTBE UPH
TeMIeparype Bhiile To4kM KropM NpPOMCXOAMT MepeKPHCTAIH3ALMY, HCYEe3HOBEHUE
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HOMCHHOR CTPYKTYPB! W [peBpamieHHe OocOOBIX CBOHCTB CETrHETOSNCKTpHKA HIH
deppoMarHeTHKa B  CBOWCTBA, NpHCYWIHe  OOBIYHBIM  OHINEKTPHKam  (HMmm
[fapaMarHeTHKaM).

IV. Ilopsinox BeinoaHeHHs: paboThl

Ha puc.4 npuBomMTCS CXeMa [Uid MCCIENOBaHHA ¢ NOMOIBIO OCHHIuIOrpada
BEUIECTB, HMEIOIMIMX JOMEHHYIO CTPYKTYDY.

TMocne Toro xak Oynxer cobpaHa cxema, HAZO [IOCTABHTR BCE pEryIsTOpPHI
HANpsKEHHst B IONOXEHHE MHMHHMyMa, 4 PDYKOATKH TOPH3OHTANBHOTO H
BEPTHKAJILHOrO yCHISHHS Ha ocuuiutorpate B cpefiHee MONOKEHHE.

BrmrouuTs ociunorpad M YCTaHOBHTHL Ha SKpaHe deTkoe wiofpakeHue naTHa B

LEeHTpe.

BxmoueHue B cxeMy o0pasLoB ¥ BCe HNEPEKIIOUEHHA pa3peliaeTcs [IPON3BOAUTH
IpH_BBIKIIOYEHHOM TMUTAHMM VCTAHOBKH, B IPOTHBOIONOXHOM CIyYae B CXEMe
MOIYT _BO3HMKHYTH OGONplIHEe NEpexojHble Npolecchl, cHocobHEIe  BRIBECTH
YCTaHOBKY M3 cTpos!

1. I'paoyupoexa oceit ocyunrozpagpa. Bxmounts TymOep Ha IpaXyHpOBOYHBIH
xoHgencatop CO! ¥ NOAWNOYATH TOPH3OHTANBHEIH M BEPTHKANbHEIA BEBOIL
ocIorpada K COOTBEICTBYIOIIMM THe3faM CXeMBl (C  Y4eTOM COOTBETCTBHS
sazemnstomux ruesn!). Iogare Ha cxeMy muTaH¥Me ¥ ZOBECTH Hamnpsoxenwe xo 100 B.
PyuKoit TOpU3OHTANBHOTO YCHICHHA ocuiicrpada pasBepHyTh Tyd Ha 35 MM 00 obe
CTOPOHEL 0T 1eHTpa (3 =70 Mm). (B nansHelieM 3Ty py4Ky YCHISHHA He Tporats!).

Pyukoit BepTMKanbHOro ycunenus ocuwuiorpada pasBepHYTh Ty4 Ha 4 MM
(anm 3,5 MM) npu ToM ke Hanpsbxenun 100 B. B pesynsrare Ha sxpare ocuwinorpada
AOMKHA TIOABUTHCS HAKIIOHHAS JIMHUS, TPOXOAiIas Yepes3 UEHTP.

[Tocne 3TOro BEIBECTH HANPSDKEHHE Ha BXOJE IO HYJIEBOIO 3HAYCHUS U NEPeKIIOYHTE
TymOnep ma ucmsrryemslii obpasen CX. Ilpu mojade Ha Hero HaNpSOKEHHS JOIDKHA
TOSIBHTBCS  HA JKpPAHE THCTEPE3HCHAsd INEeTid, BIMCHIBAIOIIAACA B TPIMOYFOJNBHUK
70x60 mm. Ecnxr 3T0 He Tak, TO cleAyeT pasBepHYTH IETIIO [0 AAHHOLO pasMepa, a
0OTOM CHOB2 BEPHYThCA K rpagyupoBke (Ha CO!/) 4 YyTOYHMTE BEIWMYWMHY Pa3BEPTKHA O
BEPTUKANH, 3ATIACAB YIKE 3TO 3HAYCHHE B OTBET.
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Puc.4. Cxema mis sccnemoBaHMs 0Gpa3loB CEFHETO3NEKTPHKOB ¢ JOMEHHON CTPYKTypod ¢

moMoupio  ocumwtorpada: S~  xmow, noparommMi nHTaHWE K ycTaHoBke; I ~
asroTpadcdopmarop; R/ — peocraT, BHLINONHMIOWHNI pONB JENHTENs Hanpmkesms, PV —
ponbTMETp; SA — nepekmiouatens JUIs  MOAKMHOYEHWs obpasuosoro rpalyMpOBOYHOrO

xoxaencaropa COl (mns rpanyupoBky BepTHKANbHOM ocH ocumiorpada) v And NOKKIOYESHAST
ucneityemoro obpasua CX (uMerouiero AOMeHHYr0 cIpyxrypy); COIl — rpagy¥poBOMHBIH
xoHzencatop (2,2x10° n®); CO — obpasnossit xonaeHcatop Gonsmol eMkocti (I Mx®); HI™ ~
Harpesaotnee ycTpoicTso; S2 — KoY, BKMOYARmMA noporpes; P — ocuminorpad; R2 —
MOCTOSHHOE COLPOTHBIICHHE

2. CHamue OCHOBHOT 3GBUCUMOCMU BIEKMPUNECKO20 3apada (umdykyuu) om
BENUNUHBL NPURONCEHHO20 Hanpaxcenus. Tlomimouns TyMOIepoM HCIBITYeMblH obpasen
CX, NOAHAMATH Ha HEM HaNPHKEHHE OT HyIs A0 MaKCHMANbHOIO 3HaUeHHs depes 3-5 mm
Ha CeTKe 3KpaHa ocuumwrorpada. KoopaaHarsl BEpIUHH NETNH FHCTEPE3HCa 3alHCaTh B
Tabnuny no popme 1.

®opma 1

X, M I U, B Y, mum Q, Kn C,o g l E, B/m

T'eomerpudecKoe MECTO TOYEK BEPUIMH MCTEPE3UCHOTO [HMKNA, NOAYHaeMOTO npu
pasivdHOM HanpsokeHHH U, Jaer OCHOBHYIO 3aBHCHMOCTH 3apsia Ha ofpasme ot
NPUIIOXKEHHOH HaupsDKeHHOCTH Nons E (MM OCHOBHYIO KPUBYIO HaMarHUYHBAHHAA).

3. [na onpedenenus nomepn 6 eewgecmse zucmepesucHylo nemmo obpasya npu
nanpaxcenuu 100 B 3apucosams na kaisKy.

4. Onpedenenue memnepamypet Kiopu. Y CTaHOBHTH Hanpshketne Ha obpasne 100 B.

PyxoATkaMm yCHJEHHs pasBepHyTsh HEeTMO Ha 35 MM 110 obe CTOPOHBI OT LIEHTpa JKpaHa
ocuiorpada fo ocH X 1 Ha 30 MM nio V.
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BKJIFO4YMTE HarpeBaTeNbHYIO YCTAHOBKY H 3aIlMcaTh B Tabil. 2 3HaYeHUst KOOPAMHAT
BEPLIHH rucTepesncHoii neriiu. Temneparypa, npy KoTopoi 6yneT MaKCHMAILHEIH 3apsi
Ha obpas3Ile, a ocie 9TOro 3apsj HauYHeT yObIBaTh, COOTBETCTBYET Touke Kropu. Korna
HET/IsS MPEBPATHTCA B IIPAMYIO JIMHMIO-OTO 3HAYMT, YTO B BEIIECTBE IPOH30HIET
HepeKpUCTAIIH3AIMS ¥ TIOTHOE HCUE3HOBEHNE JOMEHHOMN CTPYKTYpbI. 3amucaTh 3Ty
temnepatypy.- Ilocne onpenenenus Toukn Kropu cHATE Hanpshkedue ¢ obpasua u
BBIKITIOYHTD CXEMY.

$opma 2

T,°C X MM | Y,MM O,Kn | C, O €

V. Ilpon3soxcTeo BuIMHCTeHHH (115 CETHETORNIEKTPHKA)

1. Boruncnesve Mmacimtaba FOpPH30HTAIBHOH OCH ocLniorpada [IpOH3BOAUTCS IO
¢dopmyne

U, _ N2.U
x x

roe U, - aMILUTHTYZa IPHUJIOKEHHOTO HanpshkeHus, B;

U - nokasaHue BONBTMETPA, B;

X - OTKJIOHEHME IO rOpHU30HTaNBbHOH ocH (35 MM), COOTBETCTBYIOLLEE
aMILTUTYZAE [PWIOXKEHHOTO HANpPIKEHHs,
u; — Macirab ropusoHTaNEHON ocH ocumiiorpada, B/mMM.

U =

2. Macmrra6 BepTHKaJIBHOI ocH ocLmuiorpada MoxHO HalTH 1o Gopmyne

— Qmax — '\/EUOCO

= 107"
y y

1

rne Q... - 3apal, COOTBETCTBYIOIUH aMIUIMTyIHOMY 3HAYGHMIO HAlpSDKEHWS Ha

obnankax xougeucaropa CO, Ki;
U, - neiicTByIolee HanpsbkeHHe Ha 06pasloBoM KoHIeHcaTope C,, B;

C,~ EMKOCTB 06pasLoBoro KouaeHcaropa; C,=10° nd;

Y — OTKJIOHEH¥€ 10 BEPTHKAIBHOH ocH, y=3...5 MM;
g — macurrab BepTHKaNbHOM ocH ocuunorpada, Kn/mm.

3. Hanpskenne U, BBIMUCISIIOT 1O opmyIe
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U
Uy, = IV
% +1 7
ol
roe /- noxasanne BONBTMETDE;
C,, - eMKOCTE 06pasLoBOro rpagyHpoOBaHHOI0 KoHaeHcaropa; Cy, =2,2 -10° nd.
4. OupepeneHHe AWANEKTPUYESCKUX TIOTEPh CErHETORNIEKTPHMKA IPOH3BOIMTCS IIPH
KOMHATHO!H Temneparype. MoIHOCTs, paccenBaeMasd B CECHETOIEKIPHKOM,
IPONOPUHMOHANTEHA [UIOUIA/H, OrPAHHYEHHOH MHCTepe3sUCHOl neTneii:
P,=K-S,

rae K — Ko3¢rpHUHEHT TPONOPLUHOHANBHOCTH, BT/MM? ;
S — wrowagp, OrpaHHYeHHAas TACTEPE3UCHON rieTiel, MM*

5. KoadpduuueHT nponopuyoHaI-HOCTH BEIYHCIIAETEH o Gopmyne
uq
K="y
.
rIe ¥, - neHa JejieHds [0 FOPH30HTANBHOH ocH, B/MM;

q, - neHa JeeHns [0 SepTHKANBHAH ocH, Ki/MM;
J -4acrota, I'u.

6. AxtusHas MOIHOCTB, paccerBacMas B IMINEKTPUKE, BRIPAXKACTCA YPABHEHHEM

P, =U? -m-c-tgazg—"ﬂ;j—mm-tga,

rie Ope - BMIUTHTY 2 3apsfa Ha o0KIaixax cerHeroaieKTprKa, Ki;
U o - SaMIUTATY 1A TIPAJIOKEHHOTO HaTpsDKenks, B;
® — yIJIOBas CKOpocTh, ¢ (@=2xf);
tgd — TAHreHC YIiia MOTeph MATEPHANA, KOTOPbIH BEMHCIAETCS O (GopMye:

2P

a

OV s @
7. lloctpoenue OCHOBHOM KPUBOW 3apsia KOHIEHCATOPA C CErHETO3JIEKTPHKOM OT
BE/MHHHBl MPHIOKEHHOro Hanpsokenua Q, =/(U,). Jns moctpoenus sTo#t

1gd =

3aBHCHMOCTH 10 3HAYeHHAM X, Y ¥ Y, ¢, onpenensior Q, u U :
U,=u-x

QM :ql -y-

>
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8. [locTpoeHue 3aBUCHMMOCTH CTATHYECKOH JHMOJIEKTPUYECKOH NPOHULIAEMOCTH
CETHETONEKTPEKA OT HANpsSKeHHWs OJleKTpudecKoro noas &=f(U) . [ns
NOCTPOEHUA 2TO# KpHBOH BBRITUCIAAIOTCH COOTBETCTBYIOLIHE MPHICKEHHBIM
HANPsDKEHUSIM 3HAYEHHA CTATAIECKOH eMKOCTH No hopMyne

Cor = Q%ju ,

a AMAHEKTPUYECKYIO IPOHHIAGMOCTS 110 GopMyIe:

36r-h-C
E=——"

cT 1010’

rie h — TonumuHa obpasua, M;
S — nnoniaxs anexTpona, M*.

HanpspKeHHOCTB 3NEKTPHYEcKoro nons B ofpasiie BRIYUCISeTCA 1o hopMyie:

VL. Coaepxanue oTueTa

. TlpHHUHIIHAIBHASA CXeMa YCTaHOBKH.

. KpaTtkoe onucaHue BeilecTB, HMEIOMMX JOMEHHYIO CTPYKTYPY.

. TabmuIia rpaIyMpoBKYM rOpPH3OHTANBHON H BEpTHKAIBHOM ocefl ociputorpada.

. PesynbTarel Habmomennii v BRIYUCHeHMW B Buge Ta0mMu, 3amucei, popmyn u
KpHBBIX

W N

Q.=fU,); e=fI); e=fU,)
5. Pesyneratel ompemeneHHs Todku KIOpH ¥ IHMINEKTPHYECKHX HOTEph,
TIpUBEAEHHEIC B BUAE OTAEIBHBIX 3anuceil u Gopmyi.

6. Kpatkue BRIBOABL.

Jlurepatypa: [1], c. 66...68; [2], c.9...12; 69...75.
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PABOTA 2

MCCJEJOBAHUE TIAPA-, IHA- ,PEPPH- H PEPPOMATHHTHBIX
CBOMCTB MATEPHAJIOB

I. I{enn paborss

O3HaKOMHTH CTYAEHTOB C KHAMarHHTHBIMH, NapaMarHHTHEIMH, (eppUMArHHTHBIMU
# hepPOMATHUTHEIMY CBOWCTBAMH TPV MaTEPUANIOB.

IL. Copepxanune paboTnl

—

. M3sMmepenne HHAYKTHBHOCTH KATYLIKH, [I0 KOTOpOH ApoTekaeT ANeKTpHIecKuii Tok.

2. Beenenue nocrenenno (depe3 1 cM) B KaTyIIKY cepAedHHKa H3 JaHHOrO MarepHaina
H u3MepeHHe e€ HHLYKTHBHOCTH C JaHHbBIM 06pa3iom.

3. Pacuer neficrByroweit MarHuTHON NPOHHIAEMOCTH 00pa3iOB MATEPHAJIOB.

4. TlocTpoeHue 3aBUCHMOCTH ASHCTBYIOMIEH MATHHTHOM POHHIIaeMOCTH 00pa3ioB ot
JUTHHBI 00pa3ija, BBEACHHOTO B KATYIIKY.

5. Onpenenenue 06pasioB MaTepHANoB IO UX TIPHHAMIEKHOCTH K JHa-, [lapa-, peppH-

HITH K GepPOMarHATHBIM MaTEPHAIAM.

IH. OcHoBHBIE TEOPETHYECKHE NOJIONKEHHS

B onexTtprueckux — TpaHcdopmaTropax ~— NPHMEHSNIOTCH  CEpPHEYHHKH M3
¢$eppoMarHUTHEIX MaTepnanoB A KOHIEHTPALMKH MarHUTHBIX CHIOBBIX JIHHMHA B MX
obbeme.

B 3neKTpHUecKO annaparype JOBOJBHO LIMPOKOE MPUMEHEHHE HAXOAAT KaTyIIKH
VHAYKTHBHOCTY C CEPASYHMKAMM W3 MarHWTHBIX ¥ HEMarHMTHBIX Mmarepuanos. Jhis
MatorabapHTHBIX KaTylleK HHIYKTHBHOCTH IOCTATOYHO BHICOKOH xobpoTHOCTH
DNPUMEHSIOT CEepASYHNKHA H3 peppu- ¥ deppomarHuTHBIX MarepuaioB, Kpome Toro,
MATHUTHBIE d HEMarHWTHbBIE (AHAMAarHWTHBIE) CEPAEYHHKH MO3BOJAIOT MPOM3BOLUTH
TIEPECTPOHiKY AOGPOTHOCTH KaTyiiek B HeCONBHIMX Npejenax, Koropas weoOxoguma
NpH HalafKe allfapaTypel.

Bce BemecrBa 1m0 OTHOWIEHMIO XK MArHUTHOMY MONIO, BAUAHMIO HAa HEro,
Ppa3ensioTCs Ha CHeIyIOUMe IPYIIbL

ouaMazHemuKky — MAaTEPUANBl, KOTOpBIE HE HMEIOT MOCTOSHHBIX
JHIONBHBIX MarHUTHHIX MOMEHTOB M 00JaJal0T OTHOCHTEALHOH MATHHTHOM
IPOHULIAEMOCTRIO MeHblue efuHuunl - #<l. K HUM OTHOCATCS H3 METAIOB:
Melb, LHHK, cepebpo, 30/10T0,CypbMa U IP.;

napamazHemMuKy — MaTepuansi, UMEIOLHME NOCTOAHHBIE HIONBHBIE
MArHUTHBIE MOMEHTEl, HO HX pacrnoiuokeHue OecHopggodHo, a
B3auMojeiicTBue  o4eHh cnaboe. HX  OTHOCHTENnBHAX  MarHuTHas
IIPOHHIAEMOCTh PaBHA WY 4yTh OonbHle emuHHLE - 2 1. K HUM oTHOCATCA
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TAKHAE METAIBI KAK: aAIOMKHUM, MIATHHA, LeTOYHBIE MEeTaNIBl, COMH Kele3a
W ap-;

DeppomaziemuKy — MarepHaisl, MMEIONIME TIOCTOSHHBIE NHITONBHEIE
MACHATHEIE MOMEHTS!, PACTIONIONEHHBIE B KOK/IOM KOMEHE NapanieibHo ApYT
APYTY ¥ CWIBHO B3aWMOLEHCTBYIOIME Mexmy coboi. Kx oTHOCHTENbHAas
MarHWTHas NPOHALAEeMOCTs Gosnbumie eamuuus - u>>1K HEUM oTHOCATCS:
Kene30, HUKENb, KOGAILT 1 PA3JMIHBIC CIUIABDL;

deppumaznemuxu — Matepuansi, OGNAJAIOUINE AHTUNAPAILICHABHBIMM
TIOCTOSHHBIMM MATHMTHBIMHM [OHIONBHEIME MOMEHTaMH, HO He MOJHOCTHIO
KOMIIGHCHDYIOWMMM ~ Apyr  Opyra. Fx  oTHocurensHast  MarHuTHas
nponuiaeMocts Gonblle eNMHMIE, HO HE Tax CHIBHO, Kak y
deppomaruetnxkos. K wuM orHocsrcs deppuThl (MIH HX Ha3BIBAIOT
okcudeppamu). OHM COCTOAT U3 OKMCIIOB ABYXBANEHTHLIX MeTamos ¢ Fe,0;.

I/IHZIyKTPIBHOCTB KaTylllkyd OIpenejifeTCa HpH60p0M E7 - YHUBEPCAJIBHBIM MOCTOM.
Korna MHAyKTHBHOCTH KATYLUKH H MEepeMEHHas BeJMYHHA MHAYKTHBHOCTH mnpHbopa
copmafalor (B npolecce U3MeHeHMdA eMmxocre C,u C;), Ha mnaHenw mnpubopa
EPHONUYIECKH APKO 3aropaetcs 3efleHas Namiiouka M TyT ke racer. Ilpu sroM Hajxo
3amucaTh noKasauus C,u C,, YMHOXHTE BeIWYHHY 3TOH CyMMB! Ha kKodpouuuenT K 1

zamucath B Tabnuiy no opme 3 3HaueHHE
L=K(C,+C,),
rpe L - ungykrusHOCTE, MK H.
B Hagane onpefenfsercd HHAYKTHBHOCTH Karyuiku Oes cepaeunmka L,, a 3aTeM

nyteM IoctenerHoro (o 1 cM) BBOAA CcepAeYHHMKA B KaTyHIKy, Olpepeisercs
HHAYKTHBHOCTE KATYIUKH C CEPASYHHKOM L,

. Lc = LO ) luc e

rAe L, - THAYKTHBHOCTH KaTYIIKH;

L, - MHIYKTHBHOCTE KaTYIIKH ¢ cepaedHuKoM, MkI H;

4, - BEHCTBYIOAs MATHHTHAN [IPOHMIAEMOCTh CepACIHHKA.

HyXHO OTMETHTH, YTO NeHCTBYIOINAs MarHWTHAS TPOHHIAEMOCTH L, 3ABUCAT HE
TOJIBKO OT OTHOCHTEJBHOH MarHMTHOH IPOHHUAEMOCTH MarepHana CepAeYHHKa, HO H OT
ero GOpMEI ¥ OT Pa3MepOB CaMOil KaTyUIKH.

Ipu BeeAeHHH B KATYIIKY HHEYKTHBHOCTH!

a) (eppoMarHUTHOrO CepAeYHUKA — HHAYKTUBHOCTH KaTyIIKH NOMKHA
YBEIYYHTCSH, TaK Kak ero p>>1;

6) cepAeHHKa U3 [TAPAMATHUTHOTO MaTepHaNa — WHAYKTHBHOCTH KATYIKH
no4TH He Oyner uaMeHseTcs (C TOYHOCTHIO MO +5%), TaK Kak ero us I;

B) cepHeYyHHKAa U3 (EppPHMArHHUTHOrO MaTepHana — HHAYKIMBHOCTh
KATYIIKHA MOXET YBEeNMYUTHCA B HECKONIBKO pa3, Tak Kak ero p>1;

r) CepAeYHHAKa M3 AHAMAarHUTHOrO MaTepHalla — HHAYKTHBHOCTh KaTyDIKA
Oyner yMeHBINATHCH, TakK xak ero p<l.
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Beenenue B KaTylIKy MHAYKTHUBHOCTH CEpACYHUKA B3 AWaMartTHOrO MarepHasa
yYMEHbLIAEeT HHAYKTHBHOCTE 3a CYET pasMarHiniusaroiiero gelicTsus TOKOB,
HaBOOHUMBIX B CepAedYHUKE MArHUTHBIM I10JE€M KATYLIKH.

IV. Hopunox seimosneRns padores

1. Onpegensercs HHAYKTHBHOCTH KaTymku npu 4dacrote 1000 I'y - L, (Ge3

cepIeyHUKa)

2. Onpenensiercs HHIYKTHBHOCTH L_ 3TOM JKe KaTyWIKH € PasiudHBIMUA
cepneunukamu (beppur, cnjiaB MeO, CIUJIAB AMOMHHMA H Ap.).
Cepre4HHKH BBOASTCSA B KATYIIKY MOCTENICHHO, Hepe3 KaKABIH CaHTUMETD
BBOZAa M3MePASTCA HHAYKTHBHOCTD W 3aIIMCHIBAEICS eé 3HaUYeHAE B Tabnuiry
no dopme 3.

3. Bsrumcisiercs Aedcrsyiomas MardMTHas NPOHUALAEMOCTs CepAedHuKa (1o
BHILLIETIPHBEIeHHOIT QopMyIie) U 3anuchIBaeTCs B TaGAMITy.

4. Crpositcs rpaduxu [Ai1s Beex obpasuos (Ha ogHoM pucynke) u=f(l), tae I -
JUTHHE CepAeTHNHKA, BBEACHHOro B KaTyILIKY.

5. Henaiorcst BHIBOJBI, B KOTOPBIX Ha OCHOBE COMOCTABICHHSA TIOBEACHUSA
AeficTByrowel MarHUTHOA npoxuuaeMocTH (o Tabauie u mo rpadmxam)
OMpeNeNIoTCs Jua-, apa-, Peppo unv (eppUMarHHTHEIC MATEPHAIIRL .

®opma 3
flonoxenue | Matepuan ofp. Nt Martepuan o6p. Ne2 Marepuan o6p. Ne3 Marepnan o6p. Ned
CepacuHnKa
sxatyme, | L..wdui M, L., wxrn M, L, , mxlu M, L,wcla | M,
I em

V. Copepacanne oriera

1. Kparkoe OlTHCaHue ocobeHHOCTEHR JAHaMarHHTHBIX, TapaMarHWTHHIX,
(beppuMarBEMTHBIX ¥ $ePPOMArHHTHBIX MATEPHANIOB.

2. Tabauma u3MepeHuil ¥ BEMMUCIEHUN HHIYKTHBHOCTH M JeHCTBYIOMEH MarHUTHOH
NPOHHUAEMOCTH HCCAeyeMbIX 00pas3IoB.

3. I'padux sasucumocts u=f{1) [na uccneayeMsix oGpasuos.
4. KpaTkue BRIBOAHI .

JIutepatypa: [11, ¢. 311...318;[2], c. 69 ...80.
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PABOTA 3

UCCJIEJOBAHUE HEKOTOPBIX HAPAMETPOB
JADJEKTPHMECKHX MATEPHIAJIOB

L Hean paborer

I. O3HAKOMMTD CTYAEHTOB ¢ M30MALMOHHEIMH MaTepHaNaMH, IPUMEHSEMBIMH B
3NEKTPOTEXHAYECKHUX YCTPOHRCTBAX.

2. O3HAKOMUTEL C OJHHM H3 METOJOB M3MEDEHHS M pacdera AU3NEKTPHYECKOH
MPOHHUAEMOCTH K TaHTeHca YIia JHINEKTPHIECKHX [1OTEPb.

3. HayudTs npoBOAMTH CPaBHHTEIBHYIO OLECHKY MOJSPHOCTH HCCIERYyEMBIX
MarepHaos.

4. Hayuyurs oOnpenensith HNPHHANIEKHOCTE H3OJIHMOHHBIX MaTEPUANOB K
OPraHMYeCKMM H HEOPraHWYeCKMM MaTepHanaM (MO HX BHEHIHEMY BHIY U
IpyriM ocOOEHHOCTAM).

II. Copepaanne paborn

1. 3qaxoMcTBO ¢ GONBIIMM KOAMYECTBOM DAa3NTHYHBIX JAMIAEKTPHIECKHX
MaTepHanoB; ONpefelieHHe HX NPHHANIESKHOCTH K TOW MIH MHOHU
KTaCCH(PHUKANMORHON IpyTIIe.

2. MaMepeHHe pa3MepoB H pacHer INIOmanH 3NeKTPOIOB.

3. Usmepennie EMKOCTH H TaHIeHca yrila JUINEKTPUYECKMX IOTEPh
HCcliefyeMBIX 00pastios.

4. Pacyer OTHOCHTENHHON AHSNEKTpHIECKOH MPOHHLAEMOCTH H OnpejescHue
BEITMYMHEI 3aps/ia Ha FOBEPXHOCTH 00paslios.

5. CpapsuTensHas OileHKa IOJNSPHOCTH MCIIBITYEMBIX 0OPas3IoB U onpejesneHue
UX IIPHHAIIIEKHOCTH K OPraHWYeCKHM MM HEOPraHHYeCKUM MaTepuanam,

IIL. OcroBHbIE TEOPETHUECKHE HOJOKEHHS

B 3nexTpOTeXHHYECKHX YCTPOMCTBAX IHONEKTPHKH HCIONB3YIOTCH JUIst
H30ALUMH TOKOBEAYIMX 4YacTed APYr oT ApyTa, Wi HAKOIUICHUA SMEKTPHYECKUX
3apsfoB M Jp. Juanekrpudeckue MatepHanbl MOryT OuiTh: razoobpasHele, KUAKUE
uiy  tBepasle.  Teepable  AMINEKTPHKH  MOTyT  OBITh:  OpraHWdecKue,
HeopraHWYecKHe, 3EMEHTOOPraHMYEeCKHE HIH CMEIIaHHOTO COCTaBa; MOIYT OBITh
XKECTKHE, 3JIACTHYHEIE, NPO3padHble, IUICHOYHEIE; TPHPOAHBIE, CHHTETHYECKHE,
HPONMTaHHbIE WIH HeUupomuranHble. MOXHO cKa3aTh, 4TO AHIIEKTPHICCKMX
MaTepHanoB 6onblioe MHOXKECTBO C DA3HRIMM MEXaHWYECKUMWU, TEILTOBEIMH,
XUMHYECKHMH, QU3HIECKHMM H 3]JeKTPUYECKHMH CBOHCTBaMH.
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Korna as Tex win HHBIX yoTpo#cTB anmnapatypsl, kabenell, anekTpryeckmnx
TpaHcQOpMAaTOpOB, IEHEpPATOpOB, JNEKTpoHBUTaTenedl © APYLUX TOAOOHEIX
YCTPOHCTB BBIOMpAeTCs H3OMALMOHHEIH (IUANEKTPHYECKHH) MAaTEPHA, HAaJIo UMETh
Npe/ICTaBieHHEe O ero OCOOEHHOCTAX, OCHOBHBIX 3MEKTPHYECKHX U DUINYECKHX
XapaKTePHCTHKAX

B nanHoit naGopatopuoil pabore CTYHEHTH 3HAKOMATCH C DPa3NHYHBIMM
JUONIEKTPHKAMH BOOYHMIO M HA OLIYIH, YTOOB! MOYYBCTBOBAaTh HX OCODeHHOCTH H
NpeNCTaBHTh, TIE TOT WIIH MHOH MaTepHall MOXeT GBITH UCTIONB30BAH.

Husnextpuyeckue MarepHansl, IOMELIEHHblE B 3JIEKTPHYECKOE IToJe,
nonapusyrorcs.  Ilonsapusauus nuanexTpukos npeicrapnser cobo# mpouecc
CMELUCHHSA CBA3AHHBIX MeXIy co0Oi MPOTHBOMOJOKHLIX IIEKTPHYECKHX 3apsaAoB
NIOA BO3JIICTBHEM BHEIUHETO DIIEKTPHUECKOTro 11015

.. zm
Pﬂzhm—V—‘ |V—0,

roe P” — NOJIAPA3YEMOCTD JUIICKTPHKA,

m, — OJeKTPHYeCKMH MOMEHT CBS3aHHBIX ITPOTHBOIIOJIONHEIX
3apsaoB;
V — obbeM fussteKTpUKa.
B pesyapTaTe cMeineuus 3apsfOB Ha MPOTHBOMONOXKHEIX IIOCKOCTSX
(anexTpogax) OMONEKTPHKA NOABSIOTCS 3apANbl NPOTHBOMONOKHEIX 3HAKOB, T.e.

NONAPH3ALMSA IPHBOAUT K HAKOIIEHHIO DNIEKTPHYECKHX 3apsaJoB Ha TOBEPXHOCTH
AusfiekTpHKa. YeMm Bblilie ero nonsipHOCTs, TeM Goblue STOT 3apsia.

Bemuuuna zapsga () 3aBMCHT OT 8MKOCTH 0Opasua AMANeKTpuKa H OT
NPUNOKEHHOTO K HEMY HAIPSKEHHUS:

o=CU,

roe Q —3apan Ha niopepxHocTH, Kit;
C — émxocTs obpasia;
U — npunoxennoe k 06pa3ily HanpsHKeHue.
B croto ouepent EMKOCTE IM3NEKTPHKA 3RBMCHT OT €ro AH3IEKTpHUYECKofl

[IpOHHUAEeMOCTH £ , €ro TONINMHBI d w mnowanyu JNEKTPOAOB ( TTOMmMany MEHBLICTO
JJIEKTPOOa, €CJIH OHH He OIIHHaKOBbI), K KOTOPBIM NPHIIOKEHO INEKTPHYECKOE 1T0N1e

u:
&gy S
d 2

roe € — otHocuTENRHAS RAU3JIEKTpUYECKad IPOHAAEMOCTh MaTepHaa;

o
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£,— abComOTHas MUINEKTpUYEcKas IIPOHMIAEMOCTs BaKyyMma, Tak
Ha3biBagMas JMONEKTPHYECKas  [OCTOSAHHAS BAKyyMa, paBHas
8,85-107? d/m;

S — IOIAAE MEHBILIETO 3NEKTPOAR , M;

d - TonuuHa marepuana, ;

C — &mxocTs quonexTpuka, O.

ABcomotHas AuSNEKTpUYecKad NPOHHIIAEMOCTL JHINCKTPHKA paBHa ero
OTHOCHTESLHON AHINEKTPHYECKOH NPOHHIIAEMOCTH, YMEOKEHHOH HA NOCTOAHHYIO
BaKyyMma:

Eabc =& 80 .

Jist Toro yTo6E! 3HATH CTENeHb NONAPH3YEMOCTH IHANEKTPHKA, OLEHUTE €ro
CIOCOGHOCT, K HAKOWICHHIO 3apsild, €ro MONApHOCTh, HAXO 3HATh €ro
JAM3AEXTPUYECKYIO IpoHHuaeMocTs. Hipke npuBoaxTCs (PopMyna, CBA3LIBaioNiaf
NONAPH3YeMOCTh P, [HIJIEKTPHKA, NPWIOKESHHYIO K HEMY HAMDPSKEHHOCTh

3NCKTPHUHUECKOro NOJIE ¥ €ro OTHOCHTE/IBHYIO AUBIEKTPHYIECCKYIO [IPOHHIaEMOCTH!

»

g=1+-4
E

roe P « — MTONAPHA3YEMOCTh NH3ACKTPHKA,
E— HAMNPSOHKEHHOCTH NPHANIOXKEHHOIO 3NEKTPHIECKOro mos.

B nauHo#i naGoparopro#i paGore A w3Mepenusd EMKOCTH W TaHreHca yria
AuonekTpHYyecknx noreps  (1g6) menpiTyeMblx  o0pasmoB  MCHoOAL3yeTcs
yHuBepcanbHbifi MocT-ipubop E7 - ..., Ha mepenHeif manenM KOTOPOTOo HMEIOTCH
PYYKH HACTPOHKH, Nepexiouare]d AHanasoHOB, H3IMEPUTENbHBIH npubGop K
KIAEMME! U1 HTOAKIIIOYEHUA 06pasIioB.

Ilepen TeM kak npUCTYNHMTE K H3MEpEeHWSM mapamerpoB 0o6pa3uoB
DH3NEKTPHUKOB, HEOOXOMHMMO BHIMATEIIBHO O3HAKOMHUTECA ¢ TPUGOPOM U YUYecCTh,
4TO MpM HAcTpoiike npudopa ¢ MOAKMOYEHHBIM O0GpPAa3UOM CTpelKa amiepMeTpa
JOJKHA TIOKashiBaTh MMHHMMQJIBHOE 3HaueHue. OJro Oyzer o3Havath, 9I10
nopobpannas eMkocTs # tgd mno npubopy OymyT paBuel SMKOCTH H tgd
HCTIBITyeMoro obpasua.

IV. Hopanok Beino.1aenus paboTsi

1. Onpenemn‘b HAUMEHOBAHHE BCeX 06pa3u08 MaTEPHANORB, BLIAAHHBIX
npenofaBaTeneM, 3anucath HX B Tabauiy no hopMe 4.

2. Viameputh InAHY, [MPUHY OJEKTPOAOB, HAHECEHHBIX Ha oOpasusl.
Paccuurars mioniagb MEHBIIEro M3 IEKTPOAOB B KB. METPax M 3aHECTH BCE
pel’ynsTaThl B TabaHIYy.
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. MaMeputs ¢ noMompl0 MEKpoMerpa (WM RWHEHKH) TOMIMHY obpasia,

3aHEeCTH B TabJHIy B MeTpax.

. C momomsto yumeepcansHoro Mocta E7-.. M3MEDHTE €MKOCTh KaX[Oro

o6pastia B Qapagax M 3aHECTH B TaGmHIly, 3amucaTh AUs KaXaoro obpasua
3HaueHue tgd.

. Brryucnuts OTHOCHTENBHYK) OUIACKTPHYCCKYH) NPOHHUACMOCTL KaXaoro

06pasia, 3aHECTH Pe3yNBTaThl B TAOAMILY.

. BeIuMcauTE BenUYuHY OBEPXHOCTHOrO 3apsAia, 3aHECTH B TabIuiy.
. Ha ocnoBaHuM [aHHBIX [apamerpoB oOpasios, umewlnuxcs B Tabnuile,

CaexaTte BbIBOIBI O cpaBHmeanoﬁ DOMAPHOCTH MCIIBITYEMBIX THIJIEKTPHKOB.

. Ol’lpe).'[eHHTb KAaKHEe U3 oGpasuon ABJAKOTCA OPraHuveCKIMH,

HEOPraHWvIEeCKHUMH HIIH UMEIOT CMeINIaHHBIN COCTaB.

dopma 4
No 06pasug Haumernosanne| Tonuwmnal Jnuwa} LWlnpuna | Mnomans | Emxocts OrxocwtenpHan | 3apan
Marepuana d, M am b, M S, M 2 obpasua tgd| AWIA. NPOHULL-TE Q,Kn
C,od £
1 2 3 4 5 6 7 8 9 10
|

V. Conepixanne or4yera

. Bee 06pa3].ll>l MaTepHaJIOB, ¥X HAHMCHOBaHHA, U3MEPEHHUS H BLITHCICHHI,

IIPEACTaBJIICHHBIC B Ta6J'lPIl!e.

. Aranu3 napameTpos o0pa3sloB H CPaBHHTE/IbHAA OLEHKA HX TONAPH3YyEeMOCTH

H NOJIAPHOCTH.

. Onpeneneﬂne OTHOILICHHA 06pa3u03 K OpraHn4YeCKHM MaTepuajaM H K

HEOpraHu4eCKuM.

Jareparypa: [1],c.16...30; [2], c. 8..21.
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PABOTA 4
HCCJEJOBAHME DJIEKTPHUYECKOM IPOYHOCTH JUIJEKTPHUKOR
1. Lean paGorbt

HUccnenosanue 3IeKTPHYECKOH TPOYHOCTH ra3000pasHeIX (BO3MYX), KHAKHX H
TBEPABIX RHIEKTPUKOB.
II. Copepxanne paGoTnt

1. Asy4enue apnenuit mpo6os razoo0pasHbIX AUINEKTPUKOB B Pa3IHUIHLIX YCIOBHIX.
a) BiusHue ofHOPOAHOIO ¥ HEOAHOPOJHOIO MCKTPHYECKOTO NONS HA NPOYHOCTH
ra3sos.

6) BuusHue BenMYWHBI 3a30pa MEXAY OJACKTpoJaMH B ONHOPOXHOM H
HEOZHOPORHOM MOJAX Ha EKTPHYECKYIO NPOIHOCTE Ta308.

‘2. Heenremosanme 3neKTpHIECKOMH TPOYHOCTH XKANKHX JHITEKTPHKOB.
MsuorokparHsiit  mpoboit TpaHchopmaropHOro Macna B YCHOBHSX MalblX H
GONBHINX TPOMEKYTKOB BPEMEHH MEXTY TpoboaMu.

3. HccnepoBaHHe 3NeKTPUYECKOH NTPOYHOCTH TBEPABIX AUIIEKTPHKOB.

a) BansiHye TOMIMHMHBI HINEKTPUKA HA €r0 ANEKTPAYECKYIO TPOYHOCT.
6) 3aBHCHMOCTD 3AEKTPHYECKOH MPOYHOCTH OT KONMYECTBA CIOEB W3OMALKH U HX
TONMIMHEL: GYMaKHO-MACIIAHON H3ONSLHY; IAKOTKaHH; MTOJIMMEPHEIX NASHOK.

4.Tocrpoenne rpadMKOB IS razoo6pasHbIX H TBEPABIX XHINEKTPHKOB. AHANHS MX.
Hanucanue BBHIBOJOB IO IONYNEHHBIM OKCHEPHMEHTAILHBIM JaHHBIM (C
HCIIONL30BaHHEM TEOPETHYECKIX 3HAHUIA).

1. OcHoBHBIE TEOpeTHYECKHE NOJIOKeHHSs

OnexTpHdecKask NPOYHOCTH SIBIAETCS OFHOM M3 OCHOBHEIX XapaKTepHCTHK
H30NAUHOHHBIX MATEPHATIOB. JNEKTPHYECKasn U30IALUA HE MOXET BRIACDKUBATH O49EHB
ConbluMe HampsiKeHHs; B IMIIEKTPHUKE BO3HMKAIOT [IPOLECCH], IPHBOMTIAE K
BO3pACTaHWIO CKBO3HOIO TOKa, & §pUd HEKOTOPOM 3HAYCHHWH HANpsDKEHUsd,
MPEBBILIAIOIEM KPHTHYECKOE, B HeM ofpasyercs mnposopsmmiéi Kanan. Ilpu stom
OROTHOCTb TOKAa YBENHYMBAETCA [0 ~10‘A/M2, a2 CONpPOTHMBIICHHME pE3KO NajAacT.
DreKTpryecKas POYHOCTH XapaKTEPU3YeTCs POGHBHON HANPIXKEHHOCTHIO

E_ = ———-U""
np T h )
KOTOpas paBHa HaNpPsHKEHHIO Npobos U,,, OTHECEHHOMY K TOMNIIMHE NHINEKTPYKa A B
mecte rpoGost.
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IIpo6uBHan HANPAKEHHOCTH BO3AYXa B HOPMANBHBIX YCAOBUAX HEBEIHKA
[0 CPaBHEHHIO C XHIKMMH M TBepAbIMH [uonektpHkamu. [Ipn  HOpMamBHBIX
YCILOBUSX H OQHOPOAHOM 3EKTPUYECKOM MONe HPOYHOCTH paBHa E,, ~ 3 kB/MM, mpu

pacCTOSHUSX Mexay osnextpofamu h=/( mm. Ecad ke 3nekTpHYecKoe Hone
HEOJHOPOAHO, a paccToAunst Gonblive (xKak 3TO HMeeT MecTo B GonbuMHCTRE
H30JIAIHOHHBIX KOHCTPYKUmA), TO aNeKTpUdecKas IPOYHOCTs ymensmaeTcs. Hanpumep,
npu h=1...2 mempa - E,,=0,5, xB/mm,
npu h= 10...20 mempos - E,,= 0,15, KB/mm.

Bo3ayx oTHOCHTCA K CABMOBOCCTAHABNHBAIOINHAMCS H3OJSILHAM, TO €CTh IHOCHE
Hpo0Os ¥ CHATUS HALIPSKEHHS ero CBOHCTBA BOCCTARHABIMBAIOTCH.

TBepable AHIIEKTPHKR TI0cie ipobos (06pa3oBaHuA B HHX IIPOBONAIIETO KaHana)
CBOM CBOHCTBA He BOCCTRHABHHBAIOT. [loaroMy uX mpoCoif CTapaloTcs He JNONYCKATE.
PeanpHElH TBEpHBIA JMINEKTPHK HMeeT B cebe MOCTOpOHHHE BKITIOUEHMA, TPENIHHKH,
BO3XYMIHBIE BKIOYEHMA. B 3THX MecTax BO3HMKAET YCHIICHHWE 3IEKTPHYECKOro IONsA M
O HMM MAET YacTHUHLIA paspss. OH NPHBOIUT K MOCTENCHHOMY CTAPEHHIO M3ONMIMK
(YXYOIIEHUIO 3eKTPUYECKHX XaPAaKTEPHCTHK: YMEHBIUCHHIO p - OSJEKTPHYECKOro
COTIDOTHBNIEHNS, YBETHUEHHIO 185 - AHINEKTPUIECKHX [IOTEPh H T.IL.) H Hepe3 Kakoe-To
BPEMSi 3TO MOXKeT NMPHBECTH K Npoboro.

B :xuMakom gudIexTpHKe, HANpUMEDP B Maciie, BEIECTBO TOCTOSHHO LMPKYIHpPYeT
u Habnronaercs GOMBIIAS YCTOHYMBOCTE K YaCTHYHEIM paspsnaM. ONHAKO Macio OYeHb
YYBCTBHTEJILHO K NPHCYTCTBHIO Biard H Ta30BBIX ITy3HIPBKOB, KOTOpPBIE B CHILHOM
CTENEHM CHIDKAIOT ©ro OJNEKTPUYEeCKylo NpouHocts. llocne npobGos o  cHATHS
HAOPHKEHMS CBOCTBA MMUAKUX JN3IEKTPHKOB BOCCTaHABIMBAIOTCS, HO HE MONHOCTHIO.
OnexTprveckas HPOYHOCTH JXUAKMX AHANEKTPHUKOB, HANPUMED TPaHCPOPMaTOPHOIo,
BBICYLIEHHOTO OT BNard Macna, B OecaTh pa3 Oonbllle MPOYHOCTH  BO3IyXa
E,, =30-50 kB/mMM®, a 3NeKTpUYecKasi IPOYHOCTE TBEPABIX OJHOPOJHBIX XH3/IEKTPHKOB
ROCTHMraeT BENHYMH nopsaka ~100 kB/MM® 1 BbIme.

1V. Onncanne saboparopnoit yeTanonskn

Hccnenoparue  sieKTpUdecKod  MPOYHOCTH  H3ONSUMOHHBIX  MATEpPHANIOB
NPOM3BOAUTCH NpPHU MOMOIIH YCTAaHOBKH, CXeMa KOTOpo# npuBefeHa Ha puc. 5. OuHa
coctout U3 ycranobku AMM-70 u crenmansHO# Kamepbl I HCHbITaHMA 0bpasnos
JHINEKTPUKOB.

VYceranoska AVW-70 mwmouaer B cebs MynbT, BHYTPH KOTOPOrO YCTAHOBJIECHBI:
BEICOKOBOJIBTHBI TpaHcdopMaTop, NyCKOperylHpyomas 9 CUrHANBHAR annapatypa.
3a3eMAAIOIAS HITAHIA CIAYXHT JUIS CHSTHSI EMKOCTHOTO 3apSa ¢ MCIIBITYeMOro ofpasua
noce rpobos.

BJICKTPOAaMK, MEXIOY KOTOPhIMH HCCACOYIOTCA PasIuIHBIC BHOABI DA3PIAOB H
HpPOYHOCTh BO3/lyXa, SBIAIOTCS cepbl AuaMeTpoM 25 MM, & TaioKe 3a0CTPEeHHBIC

AMEKTPOALL, KOTOpHIE KpeusTcss Ha TEKCTONUTOBOM OCHOBAZHHK B FOPH3OHTadbHOM
TOJI0XKEHNH.
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unkie WIONAUMOHHBIE MaTepuansl (Macia) HCOGITHBAIOTCA Ha (pobold B
ctaggapTHoM  GapdopoBOM  paspANHHKE C IBYMS OMCKOBBIMH 3JEKTpOIaMU ¢
3AKPYTIeHHBIMH KPasMH, HMEIOILIMMH QHaMeTp 25 MM 1 3aKpETIIEHHBIMH HA PACCTOSHUH
2,5 MM Jpyr oT Apyra.

Jins vicrnBITaHUs TBEPHBIX HUJICKTPHKOB CIY)XUT NPHCIIOCOOIEHUE, H3rOTOBIEHHOE
43 TEKCTONMTA. DNEKTPONaMM B HeM SBISIOTCY B2 METAUIMYSCKUX IMIHHAPa
JMaMeTpoM 25 MM, yKpeTeHHbie B BepTHKanbHoM nonoxeHuH. Obpasel uecneyeMoro
Marepuana  NOMEIIAeTcs B TOPH3OHTAALHOM  IIONIOKEHHM — Mewxy  ABYMs
IMAMHAPUHECKHMH 3TEKTPONAMH.

Tlepen HawanmoM [pOBENEHHS HCCNENOBaHMA 3NMEKTPHYECKOH MPOYHOCTH
30NSUUOHHEIX MATEPHATIOB HEOGXOAMMO O3HAKOMHTBCA C MCIIBITATENHHOM YCTAHOBKOH
# MHCTpYKUHel 10 TeXHUKe 6e30MacHOCTH ANs pabOoTAIOIHX C BBRICOKMM HaNpsHKeHHEM —
cepime 1000 B. Tlocne 3Toro pacnmucaThest B COOTBETCTBYIONIEM CTIEMANBHOM XKypHaie.

Pasnuuusie  nepexmioueHMs B MCHBITATENBHOM KaMepe ©  BKIIOYCHHE
BLICOKOBONBTHOH YCTAHOBKH IIPOBOJATCS TONBKO C paspelieHHeM MIpertoiaBaTest ¥ B €ro

upucyrcrsun. [Ipn HaxokaeHUH Koro 66 TO Hi OBiNO B KaMepe JBeph eé N0IDKHA OBITH
OTKpBITal

At A2 A @1 P 4 T2 R3
ad
~2208 ML G2 @3_. K on

L A2

Puc. 5. [Ipupuunnansuas cXeMa WCHBITATENLHON ycTaHOBKM: A1, A2, AHH —
aBTOMATHYEC KHME BhiKNtOdarenyu; (1 — BRIKMIOUaTens NBepHON Grnokuposkd; O3
— 3AUHTHLIR BeIKMOYarens (paswéM); HL, ELI, EL2 — curHanbsble naMmnst; P —
npenoxpanmrens, PV — sombt™erp; Tl — perynsrop Hampskenus; 12 —
BBICOKOBOMIBTHBIH Tpancdopmarop; R3 — sammrHent pesucrop; O ~ ucneryeMeiit
obpexT
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V. Hopsajok npoBeaeHust HCHBLITARHI

1. Misyuenue apjennii n1pofos Bo31YX3 B Pa3IHIHbIX YCHOBHAX

1) K uwmnHaM BBICOKOBONBTHOrC OAHOGA3HOTO TpaHCHOPMATOpa YCTAHOBKM
HOAKIIOYHTL paspalHUK co cdepamu (map-map) ¥ YCTAHOBUTL DPACCTOSHHE
MEeX[y HHUMH, yxazaHHoe npemnogasartenem (3,5,7,10,15 mm). 3arem st u3
TIOMEINeHHA KaMmepbl, IUIOTHO 3aKphith 3a cobOM [Beps Ui 3aMBIKAHUNA
61OKMPOBOYHOTO KOHTAKTA.

2) Pykoatky «3ammra» Ha uynste AVM-70  ycramoBuTs B NONOXKEHHE
«YYBCTBHTENLHAS), BCTABHTL KONOAKY B BHIKY «CETH» Ha mynwTe. Pykosrka
perynaropa HanpsKeHus yCTAHOBKM JO/MKHA  OBITE B KpaliHeM JieBOM
HOJNOMKEHMH.

3) Ilocme 3TOro Hafo BKIIOYMTE ABTOMATHI, PACIIONOXEHHBIE HA CTEHE ClieBa OT
KaMepel: cHayana A, 3ateM A, u A,. Ilpu 3TOM HOIDKHA 3aropeThes 3eneHast
IaMIIOYKa Ha OynsTe M nammnouka «Croi! Beicokoe HaNpMHKEHHE» HA CBETOBOM
Tabn0 MCHBITATENbHOM Kamepsl. Teneps MOXHO HaXHMaTh KHONKY «Bxi» Ha
Ny/bTE Y IIOCHE 3TOrO Ha HEM JOJIKHA 3ArOPETHCS KpacHas JIaMIIOYKA.

4) [MnaBHO Bpamas pYKOSTKY peryjsropa HaOpssKeHHs 10 4YacoBOH CTpelke,
NIOBBICHTE HallpsDKeHUe A0 pobos BO3AyXa MexKy cepaMi; pH 3TOM JOJDKEH
cpaboraTe apioMar Ha nyaste. OrcyeT HaNpsDKEHHA BECTH MO BepXHel HIKane
KMJIOBOJIBTMETPA, BCTPOSHHOTO Ha nysbTe (310 Gosiee YyBCTBUTENbHA ukana — U
a¢dexrrBHOE). 3anucaTh MOKA3aHUA H CPa3sy e NOCTABUTH PYKOATKY Peryisaropa
HanpskeHHs (MyTeM BpalieHMs WPOTHB 4YacoBofi CIpenkM) B Kpaifhee NeBoe
nonoxxeHue. IIpn oXHOM H TOM XKe MPOMEXYTKE MeXAy cdepamu MPOU3BECTH
npoboii 3 pa3a u 3anucars 3HaYeHns B Tabnuny no gopme 5.

5) [Nocne OKOHYAHUS HCTIBITAHMSA IPOYHOCTH AAHHOIO IIPOMEXyTKa MeXay chepamu
BBIKIIOYMTH aBTOMATEl A, M A,, OTKPEITE ABEPh KaMephl, B3AThH 3a3eMISIOLIYIO
INTAHTY ¥ KOCHYThCS €8 METAIMYeCKUM KOHIIOM BBICOKOBOJBTHOIO 3JIEKTpOa
paspsaaHKKa, 4TOOEL CHSATE OCTATOYHOE HANPMKeHHe. 3aTeM NOBECUTS IHTAHIY HA
mecto. [locme 3Toro moOCTaRWTh CHCAyrOLiee PpAacCTOSHME MeXIy chepamu
(yxazanHoe npenogaBateseM) M BCE IOBTOPHTH B TOH € MOCHENOBATENBHOCTH,
9TO U B MPeAblOYmIMX [YHKTaX HCHBITaHUA. JlaHHblE HCOBITAHUR 3aHECTH B
Tabnuny. PaccTosnpe MeHATB HECKONBKO pa3 (4-5), 9robM MOXHO OBLIO 1O
CPEAHMM II0Ka3aTeslIM BOJLTMETPA HOCTPOHTH 3aBHCHMOCTh K, =f{%), roe h ~
paccrosHue Mexay cdepamu.

6)  Ilocye 371010 3aMeHMTh OAHY H3 CEp 3a0CTPEHHBIM IEKTPOLOM, T.€. CO3LaTh
HEeOJHOPOXHOE 3NEKTPUYEcKOe TIONe ANS BO3XYXa, H YIPH TeX Xe [MPOMEXYyTKax
MEKAY JEKTPOZaMH CHOBA MPOBECTH HCIIBITAHUS HA SNEKTPHUYECKYIO NPOYHOCTH
Bo3xyxa. Crneayer npoBecTd HabmioJeHHe ABCHNUA, IPEAIICCTBYIOMErO IIpoboto,
— JIETKOI'0 FIOTPECKUBAHHS, KOPOHHOIO CBEUYEHHS OKOJIO OCTPHUA, NEPEXOAAIIETO B
MpoBOIAIHIt  cBeTAlWiica kaHan. TakHe ABACHHA  XapaKTEpHBl IS
HEOJHOPOXHOTO MEeKTPHUECKOTO TN,
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B Tabamiuy mo Qopme 5 3aNKCHIBAIOTCA CPEAHHE apHOMETHUCCKHE 3HaYeHHA

ﬂpOGHBHOI’O HaIpsOKEHUA I KaXporo npoMexyrka B OIJHOPOAHOM M
HEOAHOPOLHOM MOJIAX.

Qopmy.nu AN onipesesieHHsl MPOYHOCTH AHIACKTPHKOB

—_ Umax
UW—VZU,M ; E,,,,,,—-—-—h ,
rae U, - oKasaHue BOJBTMeTpa o HkHeH mkane, kB;
U, pp - IOKA3aHHUE BOJBTMETPA 1O BEpXHEH ILKarne, kB.

Jlns mpuBeneHus HaNpsXKEHHA Ipobos, NOAYYEHHOro NpH JaHHBIX YCJIOBUAX
(U,,.,)» X HODMabHBIM YCJOBHSM, €FO HYXHO pasliefiiib H2 OTHOCHTENBHYIO
IIOTHOCTS BO3AYXa O:

Up =22
TInotHOCTh BO3AYXa OnpeneiseTcs no popMyie
0,386 P
S =
273+1¢°

rae P- naBneHue BO3LyXa, MM. PT. CT.; ¢ —Temieparypa, °C.

Tlepex BomonHenuem paGoTsl Hazo 3allHcaTh AaTMOC(EpHOE HaBNEHHE H
TEMNEPaTypy.

®opmMma 5
TlepemMenHOe HANPsSKEHHE
h. Hlap-ap Ilap-nra TIpmsenanus
MM Onsoponnoe none Heoaxoponsoe none
Unp peh * Unp max * Enp max ? Un,v apep? Unp max * Enp max *
kB [:] xB/Mm kB kB kB/MMm

15
20
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2. I/Iccnenoaamle SHCKTQH‘“"CKOﬁ NPOYHOCTH KHAKHX HI0JASITHOHHBIX
MaTepHaaoB

B xauectBe  XMIAKOrO  M3ONSLAOHHOTO  MAarepuana  HCBITHIBAETCH
TpPaHCHOPMATOpHOe Macho (He O4eHH XOPOLIEH O4YHCTKH). PaspsHUK, HANOIHEHHBIH
Mac/ioM, MOAKIIOYHTE K HCHLITATENBHOH YCTAHOBKE C MOMOIIBIO CreHHasbHBIX
32)KMMOB. 3aTeM BBIATH M3 KaMephl, 3aKpBITh 3a coboil ABeps. BiumounTs aBTOMaThI
A,, A. ¥ asToMat Ha mynsre ycranoBkn AWM-70. [1naBHo nopelbas HanpshkeHUe
Ha YCTAHOBKE C MOMOIIBIO PYKOATKH, BHHMATEILHO HaGNIONAaTh 32 MOBEsEHHEM
Maciia B paspsjxe. 3aMETHTh Hayano KHNeHHs, o0pasoBaHHe ra3oBbIX NY3bIDHKOB H
BCOIBILIKY, O3Hauyaollylo npoboit macna. ITocine npobos chenaTe BBHIAEPKKY B
TeueHhe ~5 MHUHYT M CHOBa npoGuth Macno. Tperu#i mpoGoit mpoussectn 6Ge3
BEIACPKKH, ¥ 3aMETHTh BEIHYHHY HanpsokeHHa. YeTBepThiH, naTeii, mecTol mpobon
[IPOH3BOAUTE HOCHE AATUMHUHYTHOH BbiAepxkd. [laHHEie 3aHecTH B Tabmuuy Mo
dopme 6 . Borumcnute cpemee 3mavenmme U, Ge3 ydera tpersero mpobos u
onpenenuts K, , C YIETOM PaCCTOSHHA MEXKAY SIEKTPOAaMH B Macie, paBHOro 2,5
MM.

®opmyabl Ais OApEReACHUR

= \/5 (U'!P-l + Unp.z + Unp-J + Unp-4 * UnP-S + U"P-G)

Unp max cp 6 H
E _ Unp.cp.mnx
np max h .
@dopma 6
h’ Ulrpl’ Ulr/rz’ Uup” Unpv Unp5’ Unp 14 Unpcp:d: * Unpcpmlx ’ Emax i
MM kB «B kB xB kB B «B kB KB/MM

W13 nomy4yeHHBIX Pe3yNbTaToOB CALNaTh BBBOA. OOBACHATS NPHIUHY
MHOTOKPAaTHOTO TIPOOOs Macna B LEAX ONpeicICHUs ero peantbHol 3nexTpudeckoi
POYHOCTH.

S.Hccnegonamle BJICKTEH'lQCKOﬁ HPOYHOCTH TBepgoii H30JARHNH

BriusgHue TOMIMHB! TBEPAOro AMINEKTPHKA Ha €r0 EKTPHIECKYIO POYHOCTS.
O6pasely  TOHKOTO  UONMITHNEHA  [OMECTHTh  MEXJY  BEpTHKANLHBIMK
HUITMHAPHYECKHAMH 3IEKTPOJAMHK W ONPEedeTUTh €ro INPOYHOCTh, MIaBHO HOBGILIAN
MPHIOKEHHOEe K HeMy HampsbxeHue. [Tociie 3TOro onpenenuTs 3neKTPHUYECKYIO
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NpOYHOCTH 0bpasua nosmdTHAeHa Sonbmel ToNHHE CpaBHUTE 3TH [IOKA3aHMS U
C/eNaTh BEIBOL.

B3gTs HECKOJBKO CNOER TOHKOrO MONHITHIEHA M HCCHAENOBATE NPOYHOCTH
ONHOTO, ABYX, Tpex cioes [TocTpONTE 3aBUCHMOCTE MPOYHOCTH 3TOTC JUINEKTPHKA
oT yHucna cnoeB Caenatb BHIBOAbI

TakHe e WCCISHOBAHUS MPOBECTH CO COAMH GyMaXKHO-Mac/AHOR H30JAIUK
(xoupmencaropHoi GyMark)

Takue e HCCIEKOBAHMA NPOBECTH CO CHOSMH JAKOTKAaHH HiAH IPYTHMH
TBEpPALIMHM MPONHMTAHHBEIMH U HENMPONHTAHHEIMHU JUINEKTPHKAMH, MPERTOKECHHBIMU
npenojasaTeieM.

Bce manHble MCTIBITAHHHA 3aHECTH B Tabiuily 1o ¢opme 7 , MOCTPOUTH IPaduIKK
E.. B GyHKUMY yHCHa CIOCB W chenars BhiBombl. Mcciaegosars mMecto M xapakrep

Hp060$[ CJIOEB, MPOIIUTAHHBIX ¥ HETIPONHUTAHHBIX TBEPABIX TUMICKTPUKOB.

®opmMa 7
Hazsanwe | Meton Tonmuuua Obutan U U L E , | Mectou
MatepHana | ucrbiTaHus ORHOrO CNOA | TOMIWHA B"” iad o me ""/ ™7 | xapaxTe-
¥ KoRHY (nnasroe d, m cnoes h, M K «B MB/m pHcTHKA
¢cnoes, n nosuiweHHe npotos

HaNpPXEHUs
WiH BBIAEPKKE)

dopMmyani s pacueTa

h=nd, U,,p max :U"P7¢¢‘/§; Enpmax =%

VI.Cogepxxanne oT4yera

1 Llens u kpartkoe cogepxauue paboTs
DNeKTpHYecKas cXeMa MCIBITATEALHON YCTaHOBKY.

3. PesynbTaTei onpeiefneHHs IPOYHOCTH BO3LYIIHOM H3ONAUMH B OAHOPOZHOM H
HEOJHOPOJHOM 3JIEKTPHYECKMX TMOJNAX TIPH Ppa3sHBIX PACCTOSHUAX MEXIY
3MEKTPOJAMH

4 Tpaduxu E,, .. = f(h), TOCTPOCHHBIE JUIA BO3AYIIHOH! H3OMALMY B OXHOPOIHOM H
HEOJHOPOXHOM TONAX

5 PesynsTaThl HCHIBITAHNH XKHIKOTO AHIJIEKTPHKA.

6 Pe3synbTaThi WCNHBITEHME TBEPHBIX MMSNEKTPMKOB OfHO- M MHOTOCIOHHBIX,
NPONMUTAHHBIX H HEMTPONMMTAHHBIX

7 T'paduxu E,, . = f(4), 2711 Pa3MHYHBIX TBEPIBIX JHAIEKTPUKOB,

8 KparkHe BHIBOASI

Nurepatypa: [1],¢ 67 . 83; [2],¢ 21...30.
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Conepxanne

[Ipeaucnorue
1 Cogepxanue AUCLUILIHHBL
Pabouas nporpamma
Beenedue
Paznen 1 usnexrpuku
Paznen 2 Tlomynposoauuky
Pasnen 3 Ilposoaxuxu
Paznen 4 MarautHele Mareprans!
Temaruveckyil 11aH JeKIMH
ITpumepHEIi nepeyers nabopaTopHbIX paboT
Bubnuorpadpuueckuii comcox
11 3ananue Ha KOHTPOIBHYIO paboTy
Il Metoauieckue yxasaHus K BRIIONHEHHIO KOHTPONBHOM paGoTh!
IV Meroaunyeckue yka3saHus K BHITOJHEHHUIO NabopaTtopHeix paboT
Pabora 1
Pabora 2
Pa6ota 3
Pabota 4
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