IMTPMJIOXEHUE
MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJIEPALIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIBHOE
YYPEXIEHUE BBICILIETI'O ObPA3OBAHUMA
«PSA3AHCKUM I'OCYJAPCTBEHHBIM PAJIMOTEXHUYECKWI YHUBEPCUTET UMEHMU B.®.
YTKHHA»

KA®EJIPA MUKPO- 1 HAHOSJIEKTPOHUKHA

OIEHOYHBIE MATEPHAJIbBI

10 AUCLUIUINHE
b1.B./1B.01.01 «HTeIeKTyaIbHbIEe MATEPHAJIBLI U CTPYKTYPBI B 3J1eKTPOHUKE)»

HanpasieHnue noaroToBku
11.04.04 «DOnexTpoHUKa U HAHO3JIEKTPOHUKA»

OIIOII akageMuyecKoil MarucTpaTypsl
«MHUKpO- ¥ HAHORJIEKTPOHUKA

KBanudukarnus (CTeneHs) BBITYCKHHKA — MarucTp
®opma 00ydeHHs — OUHasi, OYHO-3a0UHas

Psazaun 2023



OneHouHble MaTepuagbl — 3TO COBOKYNHOCTh  y4eOHO-METOJIUYECKUX MaTepualloB
(KOHTPONBHBIX 3aJaHUU, omMcaHUi (opM W Mpoueayp), NperHa3HAUYEHHBIX Ui OIEHKH KayecTBa
OCBOCHHS OOYYAIOIIMMHCS JAaHHOH JUCHUIUIMHBI KaK 4YacTH OCHOBHOW MpodhecCHOHAIbHOU
00pa3oBaTeIbHON MPOrPAMMBI.

[lenp — OLEHUTH COOTBETCTBHE 3HAHWM, YMEHMH M YpOBHS NPUOOPETEHHBIX KOMIIETCHIIMN
o0ydJaromuxcs HeasiM 1 TpeOOBaHUSIM OCHOBHOW NMPOo(eCCHOHABFHON 00pa30BaTeIbHON MPOrpaMMbl B
XO7ie IPOBEAEHUS TEKYILEro KOHTPOJIA U MPOMEXYTOUYHOM aTTeCTaLlUU.

OcHOBHas 3a7aya — OOECHEeYUTh OLEHKY YPOBHS C(HOPMHPOBAHHOCTH OOIIEKYJIbTYpPHBIX,
o0mrenpodecCHOHATBHBIX U MPO(ECCHOHATBLHBIX KOMIICTCHIIHMA, MTPHOOPETaeMBbIX OOYYAIOIIUMHUCS B
COOTBETCTBUU C 3TUMHU TPEOOBAHUSIMHU.

[1K-1.1 — MoJepHU3UpYET CYIIECTBYIOIIUE M BHEIPSIET HOBbIE METOABI U 00OpYyJOBaHUE IS
M3MEPEHMI MapaMeTpOB HAHOMATEPUAJIOB U HAHOCTPYKTYP;

[1K-1.2 — MOJIEpHUBHPYET CYIIECTBYIOIIUE M BHEAPSET HOBBIE MPOIECCH M 000pyI0BaHUE IS
MOJU(pUKALMK CBOWCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP;

[1K-5.1 — pa3pabaTbIBaeT U aJanTHPYET THIIOBBIE TEXHOJOTMYECKUE MPOLECCH U3rOTOBJICHUS
W3JI€TIMI MUKPOJJIEKTPOHUKH;

I1K-5.2 — pa3pabarbiBaeT IUIAaHUPOBKY pabOYMX MECT M YYaCTKOB Ha MPOM3BOJCTBE M3JAEIUN
MUKPO3JIEKTPOHUKY;

[1K-6.1 — aHanm3upyeT W BHIOMpAET TMEPCHEKTUBHBIE TEXHOJIOTHYECKUE TMPOIECCHl |
000pyA0BaHUE TPOU3BOACTBA U3/1ETHI MUKPOAJIEKTPOHUKH;

[1K-6.2 — opranu3yeT ¥ NPOBOAUT IKCIIEPHUMEHTAIbHbBIE PA0OTHI 110 OTPAOOTKE M BHEIPEHUIO
HOBBIX MAaTEpPHUaJOB, TEXHOJIOTMYECKUX IMIPOIECCOB M OOOPYIOBAHUS TPOW3BOJACTBA H3/EIHMA
MHUKPO3JIEKTPOHUKH.

KoHTponb 3HaHu# npoBoaAUTCs B (popMe TEKYIIero KOHTPOJIS U POMEKYTOUHOM aTTeCTaI|H.

Texylmuii KOHTPOJb YCHEBAEMOCTH IPOBOAUTCSA C LIEIBI0 ONPEAETIEHUS CTENEHU YCBOCHHS
y4eOHOro MaTepuajla, CBOCBPEMEHHOI'O BBISBICHHUS M YCTPAHEHUS HEIOCTAaTKOB B IIOATOTOBKE
o0ydJaromuxcs U NPUHATHS HEOOXOAUMBIX MEp IO COBEPIIEHCTBOBAHMIO METOAMKM IMPENOAaBaHUS
yueOHOW AMCHIUILTUHBI (MOMYIsI), OpraHU3a paboThl O0yYAIOMIMXCSA B XOJ€ YUCOHBIX 3aHITHA U
OKa3aHUsl UM MHMBHIyaJIbHONU TOMOIIIH.

K koHTpomo TeKyleld yCIeBaeMOCTH OTHOCATCS NpPOBEpKAa 3HAHWM, YMEHUH WM HaBBIKOB,
nprOOPETEHHBIX OOYUYAIOMIMMUCS B XOJI€ BBIMOTHEHHS MHIUBUAYAIbHBIX 33JJaHUN Ha JTaOOpaTOPHBIX
paborax. [Ipu oneHnBaHUU pe3yabTATOB OCBOCHUS JJAOOPATOPHBIX pabOT MPUMEHSETCS IIKaJla OUEHKU
«3a4TeHO — He 3aureHo». KomnyecTBO 1a60OpaToOpHBIX pabOT M UX TeMaTHKa ompejeneHa paboueit
IPOrpaMMO JTUCHIUIUIMHBI, YTBEPKACHHOM 3aBeyIOIUM Kadeapoii.

Pe3ynbTar BBINMONHEHUS KaKJOT0 MHAWBHIYaJbHOTO 3aJaHUs JOKEH COOTBETCTBOBATh BCEM
KPUTEPUSIM OLICHKH B COOTBETCTBMM C KOMIETEHIUSMH, YCTAaHOBJIEHHOI'O JJs 33JaHHOTO pasjena
JUCLUIUINHBIL.

[TpomeKyTOUHBIM KOHTPOJIb MO AUCLUHUILIMHE OCYILECTBISIETCS MPOBeIeHNnEM dK3amMeHa. Popma
IPOBEIEHHUs] HK3aMeHa — YCTHBIM OTBET 1O YTBEPXKIEHHBIM SK3aMEHAI[MOHHBIM Ouieram,
c(OpPMYIUPOBAaHHBIM C YYETOM COJep)KaHUs y4eOHOM IUCHMIUIMHBL. B 5K3aMeHalMOHHBIA Ouier
BKJIIOYAIOTCSL JIBa TEOpPETHMYECKHX Bompoca. B mporecce NOArOTOBKM K YCTHOMY OTBETY
9K3aMEHYEMBbIi MOXKET COCTaBUTb B IIMCBMEHHOM BHJE IUIAaH OTBETa, BKIIOYAIOIUN B cebds
OIpeIeJIeHUs], BEIBOJIBI ()OPMYIL, PUCYHKH U T.II.

Hacnopm OUECHOYHbLX Mamepuaios no Oucuunﬂuue

KoHTponmupyemsie pa3aeibl (TeMbl) AUCIUTUTAHBI Kon Bupn, meton,
Ne KOHTPOJIHPYEMOH dopma
n/m KOMIICTEHIINH OLICHOYHOT'0
(vm e€ yacTh) MEpOIPUSATHS
1 | BBeneuue IK-1.1; TIK-1.2; SK3aMEH
MIK-5.1; TIK-5.2;




I1K-6.1; I[1K-6.2

[IK-1.1; [IK-1.2;
2 | Kimaccudukanus HHTEIUIEKTYaTIbHBIX MAaTepHATIOB IK-5.1; [IK-5.2; JK3aMEH
I1K-6.1; I[1K-6.2

IIK-1.1; T1IK-1.2;
3 | AKTHUBHBIC TUDJICKTPUKU I1K-5.1; TIK-5.2; 3K3aMEH
I1K-6.1; T1K-6.2

IIK-1.1; T1IK-1.2;
4 | MarauTHbIC MaTE€pUAITBI I1K-5.1; TIK-5.2; JK3aMeH
I1K-6.1; T1IK-6.2

IIK-1.1; T1IK-1.2;
5 | Oco0eHHOCTH KUIKOTO COCTOSHUS BEIIECTBA IIK-5.1; TIK-5.2; 3K3aMEH
T1K-6.1; TIK-6.2

I1K-1.1; T1IK-1.2;
6 | BemectBa, coueTaromye mopsa0K U 0ECropsIoK I1K-5.1; TIK-5.2; 3K3aMEH
I1K-6.1; T1K-6.2

IIK-1.1; TIK-1.2;
7 | HeymopsimoueHHBIE TBEpIbIC TEa IIK-5.1; TIK-5.2; 3K3aMeH
I1K-6.1; T1IK-6.2

MK-1.1; ITK-1.2;
8 | buonomuMepsl U )KUBask MaTEPHS I1K-5.1; TIK-5.2; JK3aMEeH
ITK-6.1; I1K-6.2

I1K-1.1; T1IK-1.2;
9 | Hanomarepuaibl 1 HAHOTEXHOJIOTHH I1K-5.1; T1IK-5.2; 3K3aMeH
I1K-6.1; T1IK-6.2

IIK-1.1; TIK-1.2;
10 | 3akmrouenue I1K-5.1; T1IK-5.2; 3K3aMeH
I1K-6.1; T1IK-6.2

IlIxana ouenxu cpopmuposannocmu KomMnemeHyu

B mpornecce oueHku cPOPMHPOBAHHOCTH 3HAHWMM, YMEHUH M HaBBIKOB OOy4aroIlerocs mo
JUCHUIUIMHE, TPOM3BOAMMOM Ha »JTame TMpPOMEKYTOYHOM aTrecrauud B (opMe dSK3aMeHa,
UCTIONIb3YyeTCs OajulbHask OLIEHOYHAS IIKaja!

«OTAMYHOY» 3aCITy’)KMBaeT 00yJaIOMUiCs, OOHAPYKUBIITHH BCECTOPOHHEE, CHCTEMATUYECKOE U
rIyOoOKoe 3HaHWe Yy4eOHO-TIPOrpaMMHOr0 MaTepuana, yMEHHS CBOOOJHO BBITIONHATH 3a/aHUs,
MPEAYCMOTPEHHbIE MPOrPaMMOM, YCBOMBIIMM OCHOBHYK) U 3HAaKOMBIH C JONOJHUTEIbHOU
JIUTEPATypoOr, PEKOMEHJIOBAHHOW mporpamMmoin. Kak mpaBHIIO, OIEHKA «OTJIWYHO» BBICTABIISIETCA
00yJaromuMCsi, YCBOUBIIUM B3aUMOCBSI3b OCHOBHBIX TOHSATHUN MUCHUIUIMHBI B WX 3HAUYCHUM IS
npuobpeTaeMoil mpodeccuu, MPOSBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B MOHUMAHUU, M3JIOKEHUU U
UCIOJIb30BaHUM Y4eOHO-TIPOrpaMMHOI0 MaTepuraia.

«Xopomo» 3aciyxuBaeT o0ydYarolIuiics, OOHAPYKUBIIWI TIOMHOE 3HAHUE Y4eOHO-
MMporpaMMHOro marcpuajia, YCIICIIHO BBIHOJ'IHSII-OHH/Iﬁ NpeaAyCMOTPCHHBIC B IMporpaMme 3aJiaHuAd,
YCBOMBIIMI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYI B mporpamme. Kak mnpaBuio, OleHKa
«XOpOIIIO» BBICTABISIETCS OOYYArONIMMCS, TOKA3aBIIMM CHCTEMAaTHUSCKHH XapakTep 3HaHHUU 10
JUCHUIIIINHE 1 CIIOCOOHBIN K UX CaMOCTOATCIIbBHOMY ITOINNOJITHCHHUIO U OOHOBJIEHHUIO B Xonae JIaJIBHeI)IIHICI;'I
y4eOHOI paboThl U TPOPeCcCHOHATBHOMN e TETbHOCTH.
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«Y10BJI€TBOPUTEIBHO» 3aCIIy)KMBaeT OOy4aroniuiicsi, OOHApY>KUBIIUN 3HAaHHUE Y4eOHO-
IPOrpaMMHOr0 Marepuaia B 00beMe, HE0OXOAUMOM JUIsl AajbHEHIIelH yueObl U MpeAcToseld padoTsl
[0 CIELUAIbHOCTH, CIPABJISIOUINIICS C BBINOJIHEHMEM 3aJaHui, MPEIyCMOTPEHHBIX MPOrpaMMOH,
3HAKOMBIA C OCHOBHOW JIMTEpaTypol, pPEKOMEHJOBaHHON mporpamMoin. Kak mnpaBuio, oleHKa
«YZOBJIETBOPUTEIIbHO» BBICTABISAETCS OOY4YaOUIMMCS, JONYCTUBIIMM IOTPEIIHOCTH B OTBETE Ha
9K3aMEHE W TMPHU BBHINOJHEHUU OHK3aMEHALMOHHBIX 3aJaHui, HO O0O0JaJaroIuX HEOOXOIMMbBIMU
3HAHUSIMHM JUI UX YCTPAHEHUs M0JI pyKOBOACTBOM IIpENoiaBaTels.

«HeynoB/1eTBOPUTEJIBbHO» BBICTABIIICTCS OOydYarolmemMycsi, OOHapyXHBIIEMY MpoOesl B
3HAHUSX OCHOBHOI'O Y4€OHO-IIPOrpaMMHOI0 MaTepuasia, JOMyCTUBLIEMY IPUHIUIHAIbHBIE OIIMOKH B
BBIIIOJTHEHUU IPELYyCMOTPEHHBIX IpOrpamMmmon 3a1aHUM. Kax [IpaBUIIO, OLICHKA
«HEYJTOBIETBOPUTEIHHO» BBICTABIISIETCS O0YYAIOUIMMCS, KOTOpble HE MOTYT MPOAOJDKUTH OOyueHHe
WIA IPUCTYNHUTh K NPO(ecCHOHANbHOM NESITEeIbHOCTH IO OKOHYaHMM By3a 0€3 JOMOJHUTENIBHBIX
3aHATUH 110 COOTBETCTBYIOLIECH TUCIMIUIMHE.

Tunoevie KOHmpOoJibHble 3a0anus uau uHbvle mamepuaibl

Ilpumepvt KOHMPONBLHBIX 6ONPOCOE K 1ADOPAM OPHBIM 3AHAMUAM NO OUCUUNTIUHE

Hccneodosanue ceolicme cecnemodneKmpura Ha nepemMeHHOM U HOCMOSAHHOM HANPSAACEHUSIX

1. Pacckasartb 0 (pu3ndeckoi npupoie NOoIsIpU3aIiy.

2. OOBSCHUTH TPOLIECCHI, 0OYCIOBINBAIOIINE TOISPU3ALUIO CETHETORJIEKTPUKOB BO BHEUITHEM
JJEKTPUYECKOM IIOJIE.

3. JlaTte omnpeneneHne IUAIEKTPUYECKOW IPOHULAEMOCTH CErHETORJIEKTPUKOB, Ha3BaTh €€
BUJIBI U OOBSICHUTH METO/IBI MX OIpEJEIICHUSI.

4. OOBSICHUTH 3aBUCUMOCTU JUAJIEKTPUYECKOM MPOHUIIAEMOCTH OT BHEIIHUX (DaKTO-poOB
(HampspKEHHOCTH TOJIsL, TEMIIEPATyphl, YaCTOTHI).

5. Ha3BaTb OCHOBHBIC CETHETORJICKTPUYECKHE MaTepHajbl M 00JacTH MX MPAKTUYECKOTO
MPUMEHEHHUS.

Hccnedosanue ceouicme MACHUMHBIX MAMEPUANO8 HA NEPEMEHHOM HOAe ¢ HOMOWbIO

ocyunnozpaga.

1. Pacckaxure o pusudeckoii mpupoe heppomMarHeTuzma.

2. HazoBuTE OCHOBHBIC XapaKTEPUCTUKH (ePPOMArHUTHBIX MAaTEPUAJIOB, OOBSICHUTE METOABI UX
OIIpENIEICHUS.

3. Pacckaxutre 00 UCHOMB30BAaHUM B  BBIUMCIUTEIBHOM W  DJIGKTPOHHOM TEXHHUKE
MarHUTOMSITKHX, MAarHUTOTBEPIBIX MaTepuaiioB. [IpuBenurte mpumepsl.

4. Kak nmomyuatot pepputhi? KakoBbl MX OCHOBHBIE CBOMCTBA U 00JaCTH MIPUMECHEHUS ?

5. PacckaxuTte 0 moTepsix B MAarHUTHBIX Matepuaiiax. OT KakuxX (aKTOPOB OHU 3aBHUCSAT U KAKUM
00pa3oM WX MOXKHO CHU3HTH?

6. KakoBbI cBOIicTBa 1 001aCTH TPUMEHEHUS TOHKHX (DeppOMArHUTHBIX TICHOK?

7. O0bsACHUTE 3aBUCMMOCTh MarHUTHBIX XapaKTEPUCTUK OT HAMPSHXKEHHOCTH MarHUTHOTO TOJI,
YaCTOTHI, TEMIIEPATYPHI.

Ipumepvr munosvix mecmoguvix 3a0aHUIL K NPAKMUYECKUM 3AHAMUAM RO OUCUUNTIUHE U
01 CamMoCmoAmensbHou padbomut
Tema: Ionapuzayus OusieKmpuKos
1. I[Tonspu3zanueil Ha3bIBAIOT COCTOSHUE AUBJIEKTPUKA, XapaKTEPU3YIOLIEeCs:



- HaJIMYKEM 3JIEKTPUYECKOI0 MOMEHTA y JI000ro 371eMeHTa ero 00bema,

- HaJIMYMEM DJIEKTPUIECKOI0 MOMEHTA Y HEKOTOPBIX IJIEMEHTOB €Tr0 00beMa;
- HUIMYHEM MarHUTHOTO MOMEHTA Y JII000ro 3JIeMEeHTa ero 00beMa;

- HaJIMYMeM MarHUTHOTO MOMEHTA Y HEKOTOPBIX AJIEMEHTOB €ro 00bema.

2. llonspuzanus — 3T10:

- OrPaHUYEHHOE CMEUICHHE CBOOOJHBIX 3aps10B WM OPUEHTALUS AUIIOJIbHBIX MOMEHTOB 0]
JEMCTBUEM BHEIIHETO 3JIEKTPUYECKOr O MOJIS;

- OrpaHU4YCHHOC CMCUICHHUEC CBA3aHHBIX 3apsAJ10B WM OpUCHTAIWA AUIIOJIbHBIX MOMCHTOB 10O
I[CﬁCTBI/ICM BHCIIHCTO 3JICKTPHUYCCKOI'O I10JIA,

- Xa0TUYECKOe TEIJIOBOE JIBM)KEHUE CBOOOIHBIX 3aps10B MO IeHICTBHEM BHEIIHETO AIEKTPUUYECKOr0
noJs;

- XaO0TUYCCKOC TCIIJIOBOC IBUKCHUE CBA3AHHBIX 3apsA/10B IO )IeﬁCTBHeM BHCIIHETO SJICKTPHUYCCKOI' O
HOJISL.

3. Aumons — 3T0:

- CHCTeMa OJJHOMMEHHBIX TIOJBHKHBIX 3apsiJIOB;
- CUCTCMA PAa3HOUMCHHBIX IMMOABWXXHBIX 3apsA 0B,
- CUCTEMAa OAHOUMCHHBIX CBA3AHHBIX 3apPA/10B,

- CHCTEMa Pa3HOMMEHHBIX CBSI3aHHBIX 3aPsI/IOB.

4. JIumonsHbIM MOMEHT — 3TO:

- BeKTOpHast (hu3nvecKasi BeJIMYMHA, paBHAsS YaCTHOMY 3apsija Aunoist Ha ero miedo P =g/ [Kua/m];
- cKayspHast pu3HyecKas BeJIHMUNHA, PaBHAS YaCTHOMY 3apsijia Aumofs Ha ero miedo P =g/l [Ku/m];
- BeKTOpHast hpu3nueckasi BeJIHMUMHA, PaBHASI IPOM3BEACHHUIO 3apsijia UMl Ha ero tieyo P = g x|
[Kir-m];

- cKaysipHas (huznyeckasi BeJIMUMHA, PaBHAS IPOU3BEACHUIO 3apsi/ia JUIOJS Ha ero mwiedo P =(qx|
[Koa-Mm].

5. llonsprusoBaHHOCTBIO P muanekTprika Ha3bIBaeTCs:
- cKassipHasi hU3MUYECKas BENMYMHA, paBHAsI OTHOIICHHUIO JIEKTPHUYECKOro MOMeHTa 0P 31eMeHTa
JdIeKTprKa K 06bemy dV storo snementa P =dp/dV [Kn/m?;

- BeKTOpHast (pu3nvecKasi BEeIMYMHA, PaBHAS OTHOLICHHIO JICKTPUYECKOro MoMeHTa dp aaeMeHTa
JudIeKTprKa K 00bemMy dV atoro snementa P =dp/dV [Ki/v?];

- CKasipHast (PU3KUecKas BEJIMYMHA, PaBHAS IPOM3BEICHHIO IIEKTPUUECKOro MoMeHTa dp aieMeHTa
auanekTpuka Ha 06beM dV atoro snementa P =dpxdV [Kn-m?];

- BeKTOpHast (pu3nUecKasi BEJIMYMHA, PaBHAS POU3BEICHHUIO DJIEKTPUIECKOr0 MOMeHTa dp aieMeHTa
JMOIIeKTpHKa Ha 06beM dV storo smementa P = dpxdV [Kin-m*).

6. K MrHOBEHHBIM BUJIaM TOJIIPU3AIIUU OTHOCUTCS
- MOHHA,;

- HOHHO-pEIaKCaIlMOHHAs;

- CIIOHTaHHas;

- CTPYKTYypHas.

7. K BuiaM nossipu3aiyu, IpoOUCXOoISIIuX 0e3 MOTepb IHEPTUU, OTHOCUTCSI:
- JIMTIOBHO-PEJIaKCAI[HOHHAS;

- DIIEKTPOHHO-PETAKCAMOHHAS;

- pe30HAHCHAS;

- DIIEKTPOHHASI.



8. OTHOCUTENbHAS AUDTIEKTPUUECKAsl TPOHUIIAEMOCTD € XapaKTePU3YET CIIOCOOHOCTh Pa3IMUHbIX
MaTEepPUAJIOB MOJIIPU30BATHCS B SJICKTPHUSCKOM I10JIe, M CBsI3aHa ¢ 3apsaaoM Qo, KOTOPHIi
MIPUCYTCTBOBAJ OBI HA AJIEKTPOJIaX KOHACHCATOPA, €CJIM Obl MX Pa3eiisil BAKYyM, U 3apsaioM Qy,
KOTOPBIN 0OYCIIOBJICH MOMSIPU3aIMei TUAICKTPUKA, CIASIYIOIIMM COOTHOIICHUEM:

QO+Q£[.
—g=— A
Qo
_QO_Q/I.
—g=— A
Qo
Q.
QO+Qﬂ’
iee_ Qo
QO_Q[L

9. DneKkTpoHHAas MONSPU3ALINS PEACTABISIET COOOM:

- YIIpyroe cMetieHne 1 JeGOopMaluio 3IEKTPOHHBIX 000J0YEK aTOMOB U HOHOB, COIIPOBOXK/1aEMOE
HOTEPSIMU SHEPTHUH;

- YIIpyroe cMetleHue 1 e opMalnio 3JIeKTPOHHBIX 000JI0YeK aTOMOB M MIOHOB 0€3 MOTepH SHEPTUH;

- HeoOpaTUMOe CMEILEHUE U30BITOYHBIX 3JIEKTPOHOB, BO3HUKAIOILIUX 3a CYET TEIIOBOIO BO30YKAECHNUS,
10 IeHICTBUEM BJIEKTPUYECKOI0 MOJIS;

- 00paTuMoe cMelIeHne N30bITOYHBIX 3JIEKTPOHOB, BO3HUKAIOIIUX 33 CUET TEIIOBOr0 BO30YKIEHUS,
O] AEWCTBUEM IIEKTPUUECKOTO MOJIS.

10 OTHOCI/ITCJ’IBHaH I[I/IBJ'IGKTpI/I‘{eCKa}I HpOHI/ILIaeMOCTb € I[I/IBJ'IGKTpI/IKOB C HHUCTO BHCKTpOHHOﬁ
MOJISIPU3AIUeH CBsI3aHa ¢ UX KOI(PPUITMECHTOM MPETOMIICHHS CBETa N CIAYIONUM COOTHOIIICHUEM
-eg~nN;

-e=~1/n;

-g~n? :

-g~1/n?.

11. Bpemst ycTaHOBJIEHUS 3JIEKTPOHHOM MOJISIPU3AIMHA COCTABIISET:
-10°-10%¢

-108-10"1¢;

-10 3 ¢;

-10 B¢,

12. OTHOCHUTENBHAS AUDIEKTPUYECKAsk IPOHULIAEMOCTD € IUAJIEKTPUKOB C UUCTO JIEKTPOHHON
HOJISIpU3alUel ¢ pOCTOM TeMIepaTyphl B IIPeJieNax OJHOI0 arperaTHOro COCTOSHUS BEILECTBa:
- MOHOTOHHO BO3pacTaeT;

- MOHOTOHHO YOBIBA€T;

- U3MEHSEeTCs CKauKo0Opa3Ho;

- IM€ET MAKCUMYMbI 1 MUHUMYMBI.

13. MoHHas nmossipu3aius IpeIcTaBIsIeT COO0M:

- YOPYroe CMEIIEHHE CBSI3aHHBIX HOHOB Ha PacCTOSIHUSA, MEHbIIIE IEPHOJIa KPUCTAIIINYECKON
peUIeTKH, TPOUCXOAsIIne 0e3 MOTEPH SHEPTUH;

- YIPYroe CMeIeHUE CBSI3aHHBIX MOHOB Ha PACCTOSIHUSA, MEHbIIIE TEPHO/a KPUCTAIITNYECKON
PELIETKH, CONPOBOXK/IaEMOE OTEPSIMHU YHEPTUH;



- YIIPYroe CMEeIIEeHUE CBSI3aHHBIX HOHOB Ha PACCTOSHUSA, PABHOE HECKOIBKUM IEPHOIaM
KPUCTAJUIMUECKON PEIIETKH, COMPOBOXK/IaEMOE TOTEPSIMU SHEPTUH;

- YIPYroe CMEIICHHUE CBSI3aHHBIX HOHOB Ha PaCCTOSIHUS, PABHOE HECKOJIBKUM TIEPHOIaM
KPUCTAJUTMUECKOM pelIeTKH, MPOUCXoIsiire 6e3 moTepu SHEPTIHH.

14. Bpems ycTaHOBJIEHMSI HOHHOM NOJSPU3ALUU COCTABIISET:
-10%-101¢

-108-101¢;

-10 B ¢;

-10%¢.

15. OTHOCUTENBHAS AUAJICKTPUUYECKAs IPOHUIIAEMOCTD € TUAJICKTPUKOB C YUCTO UOHHOM
MOJISIPHU3AITUEH ¢ POCTOM TEMITEPATypPhI B OOIBITHHCTBE CITYJacB:

- MOHOTOHHO BO3PacCTacT;

- MOHOTOHHO YOBIBAET;

- U3MEHAETCA CKaYKOOOpa3Ho;

- IMEET MAKCUMYMBI 1 MUHUMYMBI.

16. JlunonsHO-peakcallMOHHAs MOJSIPU3aAIUs IPEACTaBISET COOO0M:

- IOJIHYIO OPUEHTAIIMIO TUMOJIbHBIX MOJIEKYJ MO I€HCTBUEM BHYTPEHHUX MPOLIECCOB B JTUAJICKTPUKE
0¢3 BHEIIHHUX BO3JCHCTBHIA;

- YACTUYHYIO OPUEHTAIMIO TUTIOIBHBIX MOJIEKYJI MO/ IEUCTBHEM BHYTPEHHUX MTPOLIECCOB B
JIUDJICKTPUKE O3 BHEITHUX BO3ICHCTBH;

- IOJIHYIO OPUEHTAIMIO TUIIOJIBHBIX MOJIEKYJI IO/ JEUCTBUEM JIEKTPUUECKOTO MOJIS;

- YACTUYHYIO OPUEHTAIMIO JIUTIOIBHBIX MOJIEKYJI IO/ IEUCTBUEM DJIEKTPUUYECKOTO TOJIS.

17. BpeMst yCTaHOBJIEHHUS NMOTBHO-PENAKCAIMOHHOM TTONAPH3aINN COCTABIIACT:
-10%-1010¢;

-10%-101¢;

-10 3 ¢;

-10 .

18. JlunonbpHO-penaKcaloHHast HOJIsIpU3alns HaOIro1aeTcs B:
- Ta3000pa3HBIX AUIICKTPUKAX;

- dKMJIKUX HCIIOJIAPHBIX JUIJICKTPHUKAX,

- )KUJIKUX TIOJSIPHBIX THAJICKTPHKAX;

- TBCPAbIX HCIIOJIAPHBIX JUIJICKTPUKAX.

19. IunonbHO-penaKcannoHHas MOJSIPU3aIis HaOI0IaeTCsl B TBEPABIX JUAJICKTPUKAX:
- nomaTHieH (C2Ha)n;

- nomBuHIIXI0pU (C2H3Cl)p;

- moaurerpadropatuicH (CaFa)n;

- mosuctupolt (CgHg)n.

20. OTHOCUTENBHAS TUDJICKTPUYECKAs TPOHUILIAEMOCTh € TUAJIEKTPUKOB C TUIOJIbHO-PEIAKCAIIMOHHOM
MOJIApU3aIMed C pOCTOM TEMIIEPATypbl UMEET CIEAYIOIIHNM XapakTep:

- MOHOTOHHO BO3pacCTaeT;

- MOHOTOHHO yOBIBaET;

- UIMEET MAKCUMYM;

- UMECT MUHUMYM.
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21. OTHOCHUTENBbHAS AUAJIEKTPUUYECKAS MPOHUIIAEMOCTD € JIUAJICSKTPUKOB C JTUTTOJIBHO-PETAKCAITMOHH O
MOJISIPU3AIMEl 3aBUCUT OT MapaMETPOB OKPYKAIOIIIEH CPEIIbI:

- OCBECIIICHHOCTD;

- BJIAXKHOCTD;

- IaBJICHUE;

- TeMIiepaTypa.

22. HOTepI/I OHCPIUuur, COMPOBOXKAAOIHNE JUITOJIBbHO-PCIAKCAIIMOHHYIO ITOJIAPpU3alnto, 06YCJ'IOBJ'IGHLII

- KYJIOHOBCKUM BSaHMOﬂeﬁCTBHCM MMOJIIPHBIX MOJICKYJI;

- XaOTUYCCKHM TCIIJIOBBIM ABUKCHUEM IOJIAPHBIX MOJICKYJI;

- CHJIaMH1 MOJICKYJIAPHOI' O COIIPOTHUBJICHUS ITIOBOPOTY ITOJISIPHBIX MOJICKYJI;
- B3aHMOI[€I>'ICTBHGM MAaroiuMTHbBIX MOMCHTOB IOJIAPHBIX MOJICKYIJIL.

23. IIpu qUMONBHO-pENaKCAIIMOHHOM MOJIIPU3AIMY TIPUA CHATHH DJICKTPUYECKOT'O ITOJISI OPUCHTAIUS
MOJIAPHBIX MOJICKYJI CO BPEMCHCM ocnaGeBaeT. 3aBUCHUMOCTE MOJIAPU30BAHHOCTH JUIJICKTPUKA
OIMHCHIBACTCS ClIeNyroIIeH (HOpMyIoii:

- P(t) =P(0) - exp[-t/1];

P(t) = P(0)-exp[t/t];

P(t) =P(0)-In[-t/];

P(t)=P(0)-In[t/7];

rzie t — Bpemsi, MpolIe Iiee mociie CHITHS JIEKTPUYECKOTO MOJIST; T — BPEMSI pelaKcallny.

24. DneKTpOHHO-peTaKCalluOHHAs TTONSIpU3aIs IPEACTABISIET COOOI:

- YIIpyroe cMetieHne u 1eOpMaInio JIEKTPOHHBIX 000JI0YEK aTOMOB M HOHOB, COIIPOBOXKIaEMOE
MOTEPSIMH SHEPTUU;

- YIIpyroe cMeuieHue 1 1eopMalunio 3IeKTPOHHBIX 000JI0YEK aTOMOB U HOHOB 0€3 MOTEepH SHEPTHH;

- H606paTI/IMOC CMCIICHUC N30BITOYHBIX SJICKTPOHOB, BO3HHUKAIOMIUX 34 CYET TCILJIOBOI'O B036y)KHCHI/I$I,
MO/ ACWCTBUEM DIIEKTPUYECKOTO MO 0€3 TOTePH SHEPTUH;

- oOpaTuMoe cMeIeHre N30BITOUHBIX JJIEKTPOHOB, BOZHUKAIOIINX 3a CUET TEIUIOBOTO BO30YKICHUS,
OJT ICWCTBHEM DJIEKTPUIECKOTO TOJIs, COITPOBOXKTAEMOE TIOTEPSIMH SHEPTHUH.

25. Bpemst yCTaHOBJIEHUS 3JIEKTPOHHO-PENAKCAIIMOHHON MOJIIPU3aLlMU COCTaBJISET:
-10%-101¢

-108-101¢;

-10 B ¢;

-10%¢.

26. OTHOCUTENBHAS AUDIEKTPUUECKAs IPOHULIAEMOCTD € IUAIEKTPUKOB C DJIEKTPOHHO-
penakcalOHHBIM MEXAHU3MOM NOJIIpU3alMed IPU YBEIUYCHUN TEMIIEPATYPHI:

- MOHOTOHHO BO3pacCTaeT;

- MOHOTOHHO YOBIBA€T;

- UIMEET MAKCUMYM;

- IMEET MUHUMYM.

27. loHHO-penaKkcaoHHas MOJSIPU3AIIHS PEACTABIISIET COOOM

- YIIpyroe€ CMCUICHUEC CBA3aHHBIX MOHOB HAa PACCTOSAHUA, MCHBIIIC IIEPHUOIa KpPICTBJ'IJ'IH‘—I@CKOﬁ
peIIeTKH, TPOUCXOAsIINe 0e3 MOTepr YHEPTUH;

- YIIpyroe€ CMCUICHUC CBA3aHHbIX NMOHOB HAa PACCTOSAHUA, MCHBIIC IIEPpHUOIa KpI/ICTaJIJII/I‘ICCKOf/'I
peIIeTKH, COMPOBOXKAAEMOE TTOTEPSIMU YHEPTHH;



- oOpaTuMoe cMmellleHue cl1ab0CBsI3aHHBIX HOHOB Ha PACCTOSHUS, paBHOE HECKOJIBKUM MEpUOAaM
KPUCTAJUIMUECKON PEIIETKH, COMPOBOXK/IaEMOE TOTEPSIMU SHEPTUH;

- o0paTuMoe CMellleHUE Cl1a00CBSI3aHHBIX HOHOB HAa PACCTOSHUS, PaBHOE HECKOJIBKUM IIEpUOAaM
KPUCTAJUTMUECKOIN PEelIeTKH, MPOUCXOoasie 0e3 moTepu IHepruu.

28. Bpemst yCTaHOBJIEHUS] HOHHO-PEJIaKCAIIMOHHOW MOJIIPU3ALUU COCTABIISIET:
-10%-101¢

-108-101¢;

-10 B ¢;

-10%¢.

29. NonHo-penakcaliioHHas OJIIpU3aliis HabIt01aeTcs B:
- JKUJKUX HEMOJSIPHBIX TUAJIEKTPUKAX;

- JKUJKUX MOJIIPHBIX IUAJIEKTPUKAX;

- TBEP/bIX NOHHBIX JUAIEKTPUKAX C HEIUIOTHOMW YIIaKOBKOM;
- TBEPAbIX JTUHEUHBIX MMOJIUMEPAX.

30. OTHOCHUTENBHAS AUAIEKTPUUYECKAS IPOHUIAEMOCTD € TUIEKTPUKOB C HOHHO-PEIAKCALIMOHHBIM
MEXaHU3MOM NOJISIpA3alMeN IPU YBEIUYEHUN TEMITEPaTyphI:

- MOHOTOHHO BO3pacCTaerT;

- MOHOTOHHO YOBIBA€T;

- UIMEET MAKCUMYM;

- IMEET MUHUMYM.

31. Bo3HMKHOBEHHE BHYTPEHHETO 3JIEKTPUUECKOI0 MOJIS O] ACHCTBUEM BHEUIHETO Y AUDJIEKTPUKOB C
MUTPALMOHHBIM MEXaHU3MOM MOJISIpU3alus 00yCIOBJIEHO:

- YOPYI'UM CMELICHUEM CBA3aHHBIX 3aps/I0B;

- YIIPYTUM CMEIEHHEM CBOOOTHBIX 3apsi/I0B;

- HAIMYUEM IIPOBOSIINX BKIOYEHUH, A TAKKE HAIMYHUEM CIIOEB C PAa3JINYHON IPOBOAUMOCTBIO;

- OPUEHTALUEN JIIEKTPUUECKUX MOMEHTOB JUIOIBHBIX MOJIEKYII IO JEMCTBUEM BHEILIHETO
3IIEKTPUYECKOrO MOJIA.

32. CnonTaHHas (caMOMPOU3BOJIbHAS) TOJSIPU3AIUS TIPECTABIIAET COOOI:

- OPUEHTAIINIO JEKTPUUECKUX MOMEHTOB JIOMEHOB M3-3a XaOTHYECKOT O TEIIOBOTO JIBUIKEHHUS;
- OPUEHTAIINIO JIEKTPUIECKUX MOMEHTOB JIOMEHOB TI0J] ICCTBMEM BHYTPEHHUX MPOIIECCOB B
TUBIIEKTpUKE 0e3 BHEITHUX BO3JICHCTBUI;

- OPUEHTALINIO JIEKTPUUECKUX MOMEHTOB JIUIIOJIIbHBIX MOJIEKYJI IO/ IEHCTBUEM BHEIIHETO
AIEKTPUUECKOTO OIS

- OPUEHTAIINIO AJIEKTPUYECKUX MOMEHTOB JUIOJIbHBIX MOJIEKYJ MO JEHCTBUEM BHEIIHETO
MarHuTHOTO MOJISI.

33. OtHOCUTENbHAS JUDSJICKTPHUYICCKAA ITPOHUIIAEMOCTD € IUIJICKTPUKOB CO CIIOHTAaHHBIM
(CaMOHpOI/BBOJ'IBHBIM) MEXaHNU3MOM HOJ'ISIpPBElI.[PICﬁ MOXKCET JOCTUT'AaTh 3HAYEHUIL:

- 10 - 50;

- 100 - 200;

- 500 - 9000;

- 10000 - 30000.

34. OTHOCHUTENBHAS IUIJIEKTPUUYECKAS IPOHULIAEMOCTD € TUAIEKTPUKOB CO CIIOHTAHHBIM
(caMOnpON3BOJIBHBIM) MEXaHU3MOM IOJISIpU3aLUEN IPU YBEIMYEHUHU TEMIIEPATYPhI:

- MOHOTOHHO BO3PACTaeT;

- MOHOTOHHO YOBIBA€T;



- UMCCT MUHUMYMBbI 1 MAKCHUMYMBI;
- UBMCHACTCA CKaLIK006pa3HO.

Tema: Ilvezoonekmpuxu
1. K nbe30351eKTpuKaM OTHOCST:
- TUDJIEKTPUKHU, KOTOPBIE 00JIAJIAIOT CHIILHO BBIPAXKEHHBIM ITHE309JICKTPUIECKUM IPPEKTOM;

- AUBJICKTPUKHU, KOTOPBIC 06J'IaI[aIOT c1abo BBIPAKCHHBIM IIBE303JICKTPUICCKUM B(I)(bCKTOM;
- AUBJICKTPUKHU, Y KOTOPLIX U3MCHACTCA CIIOHTaHHAas IMOJIApUu3anus;

- AUBJICKTPUKHU, Y KOTOPLIX U3MCHACTCA CIIOHTaHHAsA MOJIAprU3alua Ipu 00O HapsAKCHHOCTU
QJICKTPHUYCCKOI' O ITOJIA.

2. IIpAMBIM TTEE303JEKTPUIECKUM dPPEKTOM Ha3BIBAIOT:

- SIBJICHUE MOJIAPU3ALUH JUAJICKTPHUKA IO ACHCTBUEM HIICKTPUIECKOTO TOJIS;

- SIBJICHUE TOJISIPU3ALUH JUAJIEKTPUKA TI0]T ICHCTBUEM HU3KON TEMIIepaTyphl;

- SIBJICHHUE TIOJISIPU3AIINH TUDJIEKTPUKA IO/ JeHCTBUEM MEXaHUYECKUX HaIPsKEHHIH;

- UI3MEHEHHE JIMHEHHBIX Pa3MepoB AUAJICKTPHUKA IO ISHCTBUEM HAIPSKEHHOCTH JIEKTPHYECKOTO
TOJIS.

3. O6paTHBIM IBE303JIEKTPUUECKUM 3(D(PEKTOM HaA3bIBAIOT:
- HeoOpaTUMOe CMEIICHUE 3apsII0B MO ICHCTBHEM HANIPSKEHHOCTH AJIEKTPUYECKOTO TTOJIS;

- CMCIICHUC E)HGKTpOHHOI\/JI 0p6I/ITLI nona I[CI\/'ICTBI/IGM HaNpAKCHHOCTH SJICKTPHUYICCKOI'O ITOJIA;
- U3MEHEHHE TUHEUHBIX pasMEpoB oA ﬂCﬁCTBHCM TEMIICPATYPHhI;
- U3MEHEHHE JTUHECHHBIX PasMCPOB IO HeﬁCTBHeM HaIIPAXKCHHOCTHU JJICKTPHUYCCKOI'O ITOJIA.

4.3aBUCHMOCTh 0OPaTHOT'O MTHE303JIEKTPUUECKOro A (dekTa onuchBaeTcs GOpMYIOii:
- ANl =6 = Ed;

- Al = In@d) = E/d;

-All =6 = exp(E/d);

-All =6 = Ed.

5. HpO,[[OJIBHBIM MBbC30RJICKTPUICCKUM 3(I)(I)CKTOM Ha3bIBAIOT:
- TaKoH 3(1)(1)6KT, KOraga BO3BHUKHOBCHUEC ZIHHOJICﬁ Ha MPOTUBOITOJIOKHBIX I'PaHAX IJIACTUHKHA

OIPEETSAIOT B TPOTUBOMOI0KHOM HANIPABIEHUH, B KOTOPOM OBLTH MPUIOKEHBI MEXAHUUYECKUE
yCHIIHsI, a IpU 00paTHOM IMbE303JIEKTpUUeckoM ddekte nedopmariio U3MEPSIOT B HAITPaBICHUN
MIPHIIOKEHHOTO JICKTPUUYECKOTO TOJS;

- Takoi 3 PeKT, Koraa BOSHUKHOBEHHUE 3apsI0B HA TIPOTUBOIOIIOKHBIX TPAHAX TIACTUHKU
OIPEIEIISIIOT B TOM K€ HAIIPABIICHUH, B KOTOPOM OBLIH MPHIIOKEHBI MEXaHUYECKHUE YCUITHS, a TIPH
00paTHOM The303JIeKTprIecKoM 3 derTe e opMaIiio U3MEpsIIOT B HAPaBICHUH MPUIT0KESHHOTO
AIEKTPUYECKOTO OIS,

- 3(pdekT, B KOTOPOM BO3HHMKAIOIINE TUTIONH WX Je(hOopMaIiii U3MEPSIOT B HAITPaBJICHUH,
NEPNCHAUKYIAPHOM HallpaBJICHUNU MEXaHUYCCKUX YCI/IJH/II;'I;

- Takoi 2 eKT, Koraa BOSHUKHOBEHHUE 3apsia Ha TPaHAX IIACTUHKHU OMPEIEISIIOT B OTHOM
HaIlpaBJICHUH, B KOTOPOM OBLIH MPHIIOKEHBI MEXaHUYECKHE YCUITHS, a IPH 0OpaTHOM
MbE303JIEKTPUIEeCKOM 3 deKTe e OopMaIHIO H3MEPSIIOT B IPOTHBOITOI0KHOM HAMPABICHUH
MPHUIIOKEHHOTO JEKTPUUYECKOTO MO,

6. YpaBHeHUs NPSIMOro U 0OpaTHOr O Mbe303(P(HEKTOB B TEH30PHOM (popMe UMEIOT CIIEYIONIMHA BU:
- Pi = djj -0}, 0j = djj/Ej;
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- Pj = dij oy, i = dij ‘E;;
- Pi = dij /53, 0j = dij Ej;
Pi = dij o}, J; = dij “Ei.

7. IlorepeuHbIM MbE303JIEKTPUIECKUM IP(HEKTOM HA3BIBAIOT:
- BO3HUKAOMHUE AeopMaliiu, Mpu HarpeBaHUH ITbE303JIEMEHTA BBIIIE TOUKH Kiopu;

- BO3HUKAIOIINE 3apsabl WK AePopMaIii U3MEPSIOT B HAMPABICHUH, IEPIICHIUKYISIPHOM
HAIPABJICHUIO MEXAHUYECKUX YCUIIUN WM JIEKTPUYECKOrO MOJIs;

- BOBHHUKAIOMIUC 3apsAabl, IIPU HArp€BaHWU MbC303JICMCHTA YYTh HUIKC TOYKH KIOpI/I,

- BOBHUKHOBEHHE OOJBIION HAMPSKEHHOCTH AJEKTPUUECKOTO MOJSI MPU BO3ACHCTBUM MEXaHUYECKHUX
HaNpsHKEHUH.

8. IIre303¢ ekt HabMIO1aETCS JUITH B BEIIECTBAX C:
- TOMEOTOISIPHON XUMUYECKOU CBA3BIO;

- MOJIEKYJISIPHOM CBSI3BIO;
- TETEPOITOJISIPHON CBS3bIO;
- KOBAJICHTHOM CBS3BIO.

9. HLG303H€KTpI/IKaMI/I MOTr'yT OBITH TOJIBKO BCIICCTBA C:
- HU3KHUM YACJIBbHBIM COIIPOTUBJICHUCM;

- B IIPOMEXKYTOYHBIM COIIPOTUBIICHUEM MEKAY IIPOBOJHUKOM U ITOJIYIIPOBOJIHHUKOM;
- B IPOMEXXYTOYHBIM COIPOTHUBIICHUEM MEXK1y IOTYIIPOBOIHUKOM U JTUAIEKTPUKOM;
- BBICOKUM YZEJIBHBIM COIIPOTUBIICHUEM.

10. Ilpu xakoii Temreparype nponagaT MbE303JIEKTPUIECKUE CBOMCTBA B-KBapLa:

- 550 °C;

- 680 °C;

- 573 °C,

- 236 °C.

11. TInacTUHKM MOHOKpPUCTAJUIMYECKOT'O0 KBaplia, BBIPE3aHHBIC BJOJb KAaKOW OCH He O00JaJaloT
MbE303JIEKTPUIECKUM d(hPeKToM:

- BbIp€3aHHbIE MEPIEHUKYIISIPHO ONTHYECKOH ocH Z;

- BbIpe3aHHbIE MEPIEHANKYISIPHO MEXaHUYECKOH ocu Y
- BbIpE3aHHbIE NMapauIeIbHO MEXaHUYEeCKOoi ocH Y,
- BbIpE3aHHbIE NapauIeIbHO IEKTPUIECKOn ocu X.

12. [IpenmyriecTBaMu KBapLIEBbIX PE30HATOPOB SBIISIOTCS:
- BBICOKAsI TeMIlepaTypHasi CTa0MIbHOCTD;

- MaJsibli tgd U BBICOKAsi MeXaHU4ecKasi T0OPOTHOCTb;
- BBICOKHH tgd 1 Manas MexaHuueckasi JOOpOTHOCTb;
- Gosb1I0€ IPOOMBHOE HATIPSKEHUE.

13. OCHOBHBIM MaTepUaIOM JUIsi U3TOTOBJICHHS ITbE30KEPAMHYECKUX DJIEMEHTOB SIBIISIOTCS TBEPbIC
pacTBOPHI:

- (CoF4)n (momuTerpadTOpITHIICH);

- PbZrOs — PbTiO3 (uMpKOHAT-TUTAHAT CBUHIIA),

- SrxBa1xNb20- (Hroban Gapus-cTpoHIus));
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- (C2H4)n monmaTHIIEH.

14B Hy‘ILHI/IX KpI/ICTaHHaX KBapua MEXaHNUYCCKasa I[O6p0THOCTB MOXET JOCTUTATh:
-10°-10%

- 107 - 109%;
- 10% - 107;
- 10% - 10°.

15. TlnacTiHKa MOHOKPHUCTAJUTMYECKOTO KBApPIIa, BRIPE3aHHBIE B0 KAKOW OCH CO3/IaeT HAUOOJBIIIHIA
3apsia;

- BBIpE3aHHbIC MapaieIbHO dJIEKTpUIecKoi ocu X;

- BbIpE3aHHbIE MEPIEHANKYISIPHO MEXaHUYECKOM ocu Y

- BBIPE3aHHbBIC IEPICHANKYIISIPHO 2JIEKTPUUECKON OCU X;

- BBIPE3aHHbBIC MEPIICHIUKYIISIPHO ONTHYECKON ocu Z/

Cnucok munogvix KOHmMPONAbHBIX 60NPOCOE IK3AMEHY NO OUCUUNTIUHE:
1. Knaccuduxanust MaTepranoB 3J€KTPOHUKHU 10 arperaTHOMY COCTOSIHUIO U CTPYKTYpE.
2. OcHOBHbIE THINBI XHMHYECKHMX CBsi3eli B MaTepuainax »dJeKkTpoHukd. Kriaccudukarus
MHTEJUIEKTYaJIbHbIX MATEPUAIOB 3JIEKTPOHUKH T10 JIEKTPUUYECKUM CBOMCTBAM.
3. MHTemiexTyanbHble MaTepHaibl. JuanekTpuk. Buasl ak THBHBIX AMAIEKTPHKOB.
4. Tonspuzanus. CriontanHas nojspusanusi. CerHeTodIeKTPUKH.
5. JlomeHHast CTPYKTYypa CETHETOANECKTPUKOB. J[MAIEKTpUUECKUI THCTEPE3HC.
6. BUIBI qU3IIEKTPUYECKOM MPOHUIIAEMOCTH CETHETORJICKTPHUKOB.
7. Kitaccudukanus cerHeTo3JIeKTpUKOB. MeXaHu3M CITIOHTAaHHOU MOJSPU3aIIAH.
8. JloMeHHas CTPYKTypa CErHETORIEKTPUKOB. AHTHUCETHETOIJIEKTPHKH.
9. IlpuMeHeHre CETHETOIICKTPUKOB. BHIIBI CErHETOKEPaAMUKH.
10. IIpumeHeHne CETHETOIEKTPUKOB. BapukoHabl. [IudaeKkTpudeckue yCuInTesu.
11. IlpumeHeHUE CETHETORNIEKTPUKOB B KadecTBe aneMeHTOB namsaTH. Ctpykrypa KMOII KHU ¢
CETHETO3JIEKTpUUECKUM KoHAeHcaropoM. CtpykTtypa FRAM sueilku C CerHeT03JeKTpHUYecKUM
KOHJICHCAaTOPOM.
12. TIpuMeHeHe CerHeTo- U aHTUCETHETOMIEKTPUKOB [T MOJYISIIIMK U TTpeoOpa3zoBaHus J1a-3€pPHOr0
U3ITy4eHUS. DIEKTPOONTHICCKHM (D PEKT.
13. IIse3oamektpuku. IIpsimoit m oOpaTHBI mbe30d3ddext. I[IpomonbHBI W TOMEpeUHBId IIhe-
309 PeKT.
14. Tlpumenenue nbe30351eKTpUKOB. [Ibe30Tpanchopmaropsl. [Ibe3030eKTpUUEecKre MaTepHaIbL.
15. [uposnextpuku. [lepBuunblii 1 BTOpHUHBIM nupodpdekt. [IpruMenenne nupod3aeKTprUKOB.
16. Dnextpetsl. TepmonnekrpeTsl. Dotornekrpersl. Matepuansl. [Ipumenenue 3mekTpeToB. CriocoOsl
MIOJTyYEHUS DJIEKTPETOB.
17. Xunkue kpucraibl. HemMaTuku, CMEKTHKH, XOJIECTEPUKH. TepMOXpPOMHBII 3 PeKT.
18. DnexrpoonTuueckue 3PGEKThl B HEMATHUYECKUX IKUAKUX KpHUCTaiaX. ['OMOreHHass W TO-
MEOTPOITHAsL OPUEHTALIUS MOJIEKYJI. XapaKTEPUCTUKA HEMATUUECKUX KUAKUX KPUCTAIIIOB.
19. KoHCTpyKIUsT 3JIEKTPOONTHYSCKON SIMEHKH Ha KXUAKUX KpUCTAUTax. /[MHaMUYeckoe pacce-sHUE
CBETa B KUJKUX KpUCTaJIaX.
20. IloneBoit snexrpoontuueckuit 3¢pdext B KK. «TBuct»-adpdexr. llBeTHpie u300pakeHus,
nonydaembie ¢ momoibio JXKK. TFT LCD nmanenu.
21. MarauTtHble Martepuaiabl. Buapl MarHUTHBIX MaTepuaioB. HamarHmueHHOCTh. MarHuTHas
BOCITPUUMYHMBOCTH. CriuH 371ekTpoHa. OOMEHHOE B3aUMO/ICHCTBHE.
22. Kiaccudukanus BemiecTB MO MarHUTHBIM CBOWMcTBaM. JlmamarHeTwkw, mapaMarHeTHKH,
dbeppoMarHeTuku, anTueppoMarHeTuku, GeppruMarHeTUKH.
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23. Ilpupona deppomaruerusma. DHeprusi OOMEHHOTO B3aUMOJCHCTBHS. J(OMEHHBIE CTPYKTYpbI
dbeppomarHeTHKoB. MarHuTHasi aHU30TPOTIHSL.

24. Tlpomecchl NMpU HAMarHWYMBaHUM (PEPPOMArHETHKOB. MAarHMTHBIM TUCTepe3nc. MarHuTHas
MIPOHUIIAEMOCTH (heppOoMarHeTUKOB. I(HPEKT MAarHUTOCTPUKIINH B (heppOMarHeTUKax.

25. 3aBUCHUMOCTh MAarHUTHBIX CBOWCTB (DeppOMarHeTUKOB OT TemmepaTypbl. dDeppoMarHeTUKH B
MepEMEHHBIX MarHUTHBIX MOJISIX. Buibl moteps.

26. KomruiekcHas MarHuTHas IpOHUIIAeMOCTh. BricokouacToTHBIE OTEpU B (heppoMarHeTukax.

27. TloBepxHocTHBIH 3¢ dekT B deppomarHeTukax. JJOMeHHBbIE CTPYKTYpPbl B TOHKHX MarHUTHBIX
IIJICHKAX.

28. Kmaccudukanuss MarHUTHBIX MaTepuaioB. MaramuroMmsrkue martepuanbl. HU mMarHuToMsr-kue
MaTepuanbl. HU3KOKO3pIIUTUBHBIE MATHUTOMSITKHE CTUIaBbl. AMOpP(HBIE MATHUTHBIE CILIA-BBI.

29. BpicokouacTOTHBIE MarHUTOMsTKHME Matepuansl. Depputbl. Depputhl. Bunmst  (epputos.
MexaHn3M KOCBEHHOI'0 OOMEHHOT'O B3aMOIEHCTBHS.

30. MarnuTtoauanekTpuku. TpeboBaHUs K MATHUTOANDIICKTPUKAM.

31. MarunuTtotBepabie Marepuaibl. [lapameTpbl MArHUTOTBEPABIX MATEPUATIOB.

32. Ilpupoja HAMarHUIEHHOTO cocTosTHUS. Kitaccupukanus MarHUTOTBEDP IBIX MaTEPHUATIOB.

33. MaruuTHbIe MaTepuabl CIeMATLHOIO Ha3HAYCHUSI.

CocraBui
JIOLIEHT KadeIpbl
MHUKPO- ¥ HAHODJIEKTPOHUKH B.I'. Mumryctun

3aB. kadenpoit MHDJI
I.¢.-M.H., TOLIEHT KadeIpbl MUKPO-
Y HAaHODJIEKTPOHUKH B.I'. JIutBuHOB

OnepaTtop 340 000 "KomnaHus "TeHzop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, JIuTBMHOB Bnagvmmp 02.09.24 14:18 (MSK) MpocTas noanuch
leopruesuy, 3aBeaytowmii kadeaport MH3J




