IMTPHJIOKEHUE

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30OBAHU S POCCUNCKON ®EJIEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIEI'O ObPA3OBAHUMA
«PA3AHCKMU T'OCYAJAPCTBEHHbBIN PAIMOTEXHUYECKNUU YHUBEPCUTET
NMEHU B.®. YTKHUHA»

Kadenpa «Mukpo- 1 HAaHOAJIEKTPOHHUKA

OHEHOYHBIE MATEPHUAJIBI

10 JUCLUILINHE
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Hanpasnenue noaroToBku
03.03.01 «IIpuxiagapie MaTeMaTUKA U (PU3UKa
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ONEKTPOHUKA, KBAHTOBBIE CUCTEMBI 1 HAHOTEXHOJIOTMH
YpoBEeHb NOATOTOBKU
AxkanemMuyeckuii bakanaBpuar

KBanuduxanus BelTyCKHUKA — OaKaiaBp

®opmbl 00y4eHUS — OYHAS
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OneHouyHble MAaTEepHAIbI — 3TO COBOKYIHOCTb Y4YEOHO-METOAMYECKHX MAaTepHallOB
(KOHTPOJIBHBIX 33JaHUH, onUcaHuil (HOopM U TpoUeayp), IPeIHA3HAUYCHHBIX Ui OIICHKH KauecTBa
OCBOCHMs OOYYarOIMMUCS JaHHOM JMCUMIUIMHBI Kak YacTH OCHOBHOHM mpodeccrOHaIbHON
00pa30BaTeNbHOI POrpaMMBl.

Ilesb — OLIEHUTH COOTBETCTBUE 3HAHUM, YMEHUN U YPOBHS NPUOOPETEHHBIX KOMIIETCHIINH,
oOyyaromuxcss UedsM ¢ TpeOOBaHUSAM OCHOBHOH MpodecCHOHANBbHOW  00pa3oBaTENIbHON
IIPOTrpaMMBbI B XOZI€ ITPOBEACHNUS TEKYLIETr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUH.

OcHoBHasi 3agaya — oOecne4nTh OIEHKY YPOBHS OOMIENPOPECCHOHAIBHBIX U
npopECCUOHATBHBIX KOMIIETEHIIMA, MPUOOPETAeMbIX OOYYArOIIUMCS B COOTBETCTBUU C ITHMH
TpeOOBAHUSIMU.

I1K-1.1 - npoBOAUT MOJENUPOBAHKE U HCCIEI0BaHNS (YHKIIMOHAIBHBIX, CTATUYECKUX, M-
HAaMHYECKUX, BPEMEHHBIX, YACTOTHBIX XapaKTEPUCTHK MPHOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK
3JIEKTPOHUKHU M HAHOIEKTPOHUKHU PA3IMUHOr0 ()yHKIIMOHAIBHOI'O Ha3HAUCHMS;

[1K-2.1 - ananu3upyeT Hay4HbIC JaHHBIE, PE3YJIbTAaThl IKCIIEPUMEHTOB U HAOIIOICHUIA.

KonTpoap 3Hanmii mnpoBoautTcss B (GopMe TEKyLIero KOHTPOJS W INPOMEXYTOYHOH
aTTEeCTallUU.

Texymuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LIEJBIO ONPEIEICHUs CTEIIEHU YCBOCHUS
y4eOHOro Marepuasia, CBOEBPEMEHHOI'O BBISBJICHHUS U YCTPAaHEHMsI HEIOCTaTKOB B IOATOTOBKE
00yyaroImuxcs ¥ MPUHATUS HEOOXOAUMBIX MEp MO COBEPLIEHCTBOBAHUIO METOMKH MPETOIaBaHUs
y4eOHOM JUCIUIUINHBI (MOJYJIsI), OpraHU3aIuu paboThl 00YJArOIIMXCS B XO¢ YUCOHBIX 3aHATUN U
OKa3aHUs UM MHINUBHyaJIbHON MOMOIIH.

K KOHTpOIIO TeKyleld ycrneBaeMOCTHM OTHOCSTCS IPOBEPKA 3HAHWM, YMEHHMU M HaBBIKOB,
OpUOOpPETEHHBIX  O0y4YaloMMHMCA B  XOJ€ BBINOJHEHMS WHAMBUIYyalbHbIX 3aJaHUi Ha
NPAaKTUYECKUX 3aHATUSX M CAMOCTOSITENBHBIX paborax. [Ipu OleHWBaHWM PE3yIBTATOB OCBOCHUS
IPAaKTUYECKUX 3aHATHH U CaMOCTOATENbHON pabOThl MPUMEHSETCS IIKalda OLEHKH «3aYTeHO — He
3auTeHo». KomM4ecTBO MpakTHYeCKHX padOT M MX TEMaTHKa ONpeaeiieHa padoyeil mporpammoi
JUCLUIUIMHBL, YTBEPXKACHHOW 3aBeAylolmMM Kadeapoi. Pe3ynbTarT BBINOJHEHHS KaXJOro
WHAUBUAYAIbHOTO 33J]aHUsl JI0JKEH COOTBETCTBOBATH BCEM KPUTEPHSIM OLIEHKH B COOTBETCTBHUHU C
KOMIIETEHIMSIMY, YCTAHOBJICHHBIMU JIJIS 3aJaHHOTO pa3zeiia JUCLUIIINHBL.

[IpoMeXyTOUHBIII ~ KOHTPOJIb O  JAMCHUMIUIMHE  OCYLIECTBISIETCS  MPOBEACHHUEM
TeopeTudeckoro 3adera. dopma NpoBENEHUS 3a4eTa — YCTHBIM OTBET IO YTBEP)KIECHHBIM
HK3aMEHALIMOHHBIM OmiieTaM, cpOpMyJIUPOBAHHBIM C YUETOM COZEpPKaHUS YUYEOHON AMCUMILINHBL.
B sk3ameHannoHHBIN OMJIeT BKIIIOYAETCs J1Ba TEOPETHUECKUX Bolpoca. B mporecce moAroToBKU K
YCTHOMY OTBETY 3K3aMEHYEMbIl JOJUKEH COCTaBUTh B IHCbMEHHOM BHJE IIJJaH OTBETA,
BKJTIIOYAIOLIHI B ce0s onpenienenus, BbIBOJIbI (hOpMYJI, pUCYHKH, CXEMBI H T.II.

ITacmopT OLEHOYHBIX MATEPHAJIOB 110 AUCHHMILIMHE (MOAYJII0)

Ne  KonrTpoaupyembie pa3aeibl (TeMbI) Koa konTposmpyemoi Buna, meton, popma

n AUCHMILTUHBI KOMIIeTeHIUH OLICHOYHOI 0

/ (nsm eé yacTu) MepONpUATHSA

n

1 2 3 4

1 | Knaccudukanus  MHTEIUIEKTYyalbHBIX IK-1.1, I1K-2.1 MIPaKTUYECKHE

QIaNITUBHBIX MaTEPHAJIOB 3aHATHS, 3a4eT

2 | AKTUBHBIE TUIIEKTPUKH IIK-1.1, IIK-2.1 MPaKTUYECKUE
3aHATHS, 3a4eT

3 | MarauTHble MaTepHabl IK-1.1, I1K-2.1 MIPaKTUYECKHE
3aHATHS, 3a4eT

4 | XKungkoctu IK-1.1, I1K-2.1 MIPaKTUYECKHE
3aHATHS, 3a4eT

5 | HeynopsiioueHHble MaTepuabl IK-1.1, I1K-2.1 MIPaKTUYECKHE
3aHATHS, 3a4eT
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6 | buononumeps! 1 KUBask MaTepus IK-1.1, I1K-2.1 MIPaKTUYECKHE
3aHATHS, 3a4eT
7 | Hanomartepuasnbl 1 HAHOTEXHOJIOT MU IK-1.1, I1K-2.1 IIPAaKTUYECKUE
3aHATUS, 3a4eT

@opMbI TEKYLIET0 KOHTPOJIS

Texymuii KOHTpoJIb MO JucHUIUIMHE «VIHTeNUIeKTyalabHble aJalTUBHBIE MaTepHalbD)
MIPOBOJIUTCS B BUJIE IKCIIPECC — OMPOCOB M 33JIaHUM IO OTJEIBHBIM T€MaM JUCHHUILIUHBI, TIPOBEPKU
3aJJaHU}, BBINOJHIEMbBIX CAMOCTOSATEIbHO M HAa MPAKTUYECKUX 3aHATHUAX. Y4eOHbIE mOcoOus 1O
nucuurinHe  «VHTennekTyanpHble  aJanTHBHBIE — MaTepuajbDy,  PEKOMEHAYeMble  JUIs
CaMOCTOSITENIbHOM paboThl O00yYarOIIMXCs, CONEP>KaT HEOOXOTUMBIA TEOPETHYECKHl MaTtepual u
BOIIPOCHI MO KaXJIOMY W3 pa3/iesioB JAUCIHUIUIMHBL. Pe3yiabTaThl OTBETOB Ha BOIPOCHI IKCIPECC —
OIPOCOB KOHTPOJIUPYIOTCS MPENO0/IaBaTEIeM.

DopMBbI IPOMEKYTOYHOT0 KOHTPOJIS

DopmMOil TPOMEKYTOUHOIO KOHTPOJISI MO JUCUUIUIMHE SBJISETCS TeopeTHdyeckuil 3ader. K
3a4eTy MAOIMYCKAIOTCS OOYyYaroluecs, MOJHOCTHIO BBINOJHUBIIKE BCE BHIBI y4eOHOU paboThI,
IIPElyCMOTPEHHbIE YUEOHBIM IUIAHOM M HacTosuled nporpammoil. dopma NpoBeACHUS 3ayeTa —
YCTHBIA OTBET, MO YTBEPKICHHBIM SK3aMEHAIIMOHHBIM OuieraM, cOpMYIUPOBAHHBIM C YYETOM
coJepKaHusl y4eOHOW AUCIUTUINHBL.

Kpurtepun oneHKH KoMIneTeHUHMH 00y4YAIOIIMXCH U HIKAJbI OLleHUBAHUS

dopmupoBaHue y O0O0y4arommMxcsi BO Bpems OOydeHHsS B CEMECTpPE YKa3aHHBIX BBIIIE
KOMITETCHIIMI Ha 3Tanax MpPaKkTUYECKUX 3aHSITHM, a TaKKe CAMOCTOSITEIbHOU PabOThl OIEHUBAETCS
M0 KPUTEPHSM ILIKaJbl OIEHOK: «3aUuTEHO» — «HE 3a4TeHo». OCBOeHHE MaTepHalia AUCHUILTUHBI U
KOHTPOJIMPYEMBIX KOMITETEHITUI 00yJaromerocs CIIy>KUT OCHOBaHUEM IS JIOITyCKa 00yJaromerocs
K ATary MPOMEXYTOUYHOM aTTecTallii — TEOPETUUECKOMY 3aUeTy.

Lenpto mpoBeAeHUS MPOMEKYTOYHOM  arrecTtanMu  (3auera) SBISIETCS  MPOBEpKa
obuienpodeccHoHanbHbIX U MPOGECCHOHATBHBIX KOMIIETEHIUI, MPHOOPETEHHBIX CTYACHTOM IPHU
M3YUYEHUU JUCIUTUINHBI « THTEIUIeKTyallbHbIe aaTUBHBIE MaTEpHUAIIbDy).

YpoBeHb  TEOPETHUYECKOH  TMOATOTOBKH  OMpEIENseTcs COCTaBOM  MPHOOPETEHHBIX
KOMITETECHIINM, YCBOCHHBIX UM TEOPETHUYECKUX 3HAHWM M METOJIOB, a TaK)K€ YMEHHUEM OCO3HAHHO,
3¢(heKTUBHO HCMONB30BaTh HX TMPH PEIIeHWH 3a7ad  IIeJIEHANPaBIEHHOTO TMPUMEHEHUS
WHTEJUICKTYJIbHBIX aIalITUBHBIX MATEPUAJIOB JJISl M3/I€TINIl COBPEMEHHOU JIEKTPOHHKH.

Teopernueckuid 3a4eT OpraHulyeTcss H OCYIIECTBIAETCSA, Kak TMpaBuwio, B ¢opme
cobecenoBanusi. CpelncTBOM, OMNPENEAIONIUM  COJAEpKaHWe cobOeceloBaHUs CTyAeHTa C
HK3aMEHATOPOM, SIBISFOTCS 9K3aMEHAIIMOHHBIN OnieT, conepkanue kotoporo onpenensercs OITOIT
u Paboueli mporpammoii. Dxk3aMeHAIMOHHBIA OUJIET BKJIIOYAET B ce0s1, KaK MPaBWIIO, JABA BOMPOCA,
OJIMH M3 KOTOPBIX OTHOCATCS K YKa3aHHBIM BBIII€ TEOPETUUECKUM pa3jenaM AUCIUIUIMHBI U OAUH —
MPaKTUYECKOMY TPUMEHEHUIO HEYTIOPSIOYEHHBIX TTOJIYITPOBOIHUKOB B DJIEKTPOHHOM TEXHHUKE.

OueHke Ha 3aKIIIOUYUTENIFHON CTaJMM TEOPETUYECKOTO 3a4eTa MOJABEPratoTCs YCTHBIE OTBETHI
HK3aMEHYIOIIErocss Ha BOMPOCH! 9K3aMEHAIIMOHHOTO OWJIETa, a TaKXKe JIOMOJIHUTEIBLHBIE BOMPOCHI
HK3aMEHATOPA MO0 KPUTEPHSAM IIKAJIbl OLEHOK: «3aYTEHOY» — «HE 3aUTCHO».

[IpuMeHsrOTCS Cenyromue KpUTEpUu OIICHUBAHUS KOMIIETEHITNH (pe3yIbTaTOB):

- YPOBEHb YCBOCHHS MaTepHalia, IpeayCMOTPEHHOTO MPOrPaMMON;

- YMEHHE aHAJM3UPOBATh MaTepHaJl, YCTAHABINBATh MPUYNHHO-CIIC/ICTBEHHBIC CBS3H;

- IOJIHOTA, aPTYMEHTHUPOBAHHOCTh, YOEXKIEHHOCTh OTBETOB Ha BOIPOCHI;

- KauecTBO OTBeTa (00111as KOMIO3UIHS, TOTUYHOCTh, YOSKIEHHOCTh, 00IIast SpyAULIHS);

- MCIOJIb30BAaHUE JOMOJHUTEIBHON JIUTEpATyphl IPU MOATOTOBKE K 3TAly MPOMEKYTOYHOM
aTTECTaIUH.

K onenke ypoBHS 3HaHHMI U MPAKTUYECKUX YMEHUN U HABBIKOB PEKOMEHYETCS MPEAbIBIATh
cieayromue oo1mme TpeOoBaHusI.

OneHka «3a4TeH0» BBICTABISIETCS OOYYaIONMIEeMYCs, KOTOPBIM ITOKa3bIBACT TOJHBIC WIIN
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JIOCTaTOYHO TOJHBIE W TBEPABIC 3HAHMS INPOTPAMMHOIO MaTepuajna IUCLUUIUIMHBI, IPAaBUIBHOE
IOHMMAHHUE CYIIHOCTHM M B3aUMOCBSI3U PACCMaTPUBAEMBbIX SBJIEHHUM (IIPOLIECCOB); MPABUIIBHO,
apryMEHTHPOBAHO OTBEYAaET HA BCE BOIIPOCHI, C NPUBEICHUEM IPUMEPOB; BIALCET NpUEMaMU
paccyX/IeHHs U COIIOCTABIIAET MaTeprail U3 pa3HbIX HCTOYHUKOB: TEOPHUIO CBSI3bIBAET C MPAKTUKOM,
JPYTMMH T€MaMH JaHHOW AMCLHMIUIMHBI, IPYTHMX U3y4aeMbIX IPEIMETOB; ACJIAET HECYIECTBEHHBIE
OIIMOKH B OTBETaX Ha JOMOJIHUTEIbHBIC BOIIPOCHI.

JIOTIOJIHUTENBHBIM YCIIOBUEM IOJIYYEHHUS OLCHKH «3a4TEHO» MOTYT CTaThb XOpOIIUE YCIEXU
IIPY BBITMIOJIHEHUH CaMOCTOATEIBHOM pabOThl, CHCTEMAaTHUeCKasi aKTUBHAs paboTa Ha MPAKTHYECKUX
3aHATHSAX.

Onenka «He 3a4TeH0» BBICTaBIISICTCS 00YYarOIIEMYCsl, KOTOPBI IEMOHCTPUPYET OTCYTCTBHUE
3HAHUI 3HAYUTEIBHON YacTH IMPOrpaMMHOIO MarepHana AMCHMIUIMHBL (He crpaBuics ¢ 50%
BOIIPOCOB ¥ 3aJ[aHU NPU OTBETE HA BONPOCHI OWieTa), B OTBETaX Ha JOMOJHHUTEIbHBIC BOIPOCHI
JIOITyCKAaeT CYLIECTBEHHbIE U TpyOble omMOKU. LlenmocTHOro mnpencTaBieHUss O B3aUMOCBA3SIX
AJIEMEHTOB JAMCUMILIMHBL «lIHTeNneKTyanpHple aJanTUBHBIE MaTepHalbl» U HCIIOJIb30BAHUS
IPEIMETHON TEPMUHOJIOIMH y 00yUaroerocs Her.

Tunosble KOHTPOJIbHBIC TE€MbI IPAKTHYCCKHX 3aHATHH W BOIIPOCHI MO0 JUCHUILJIHHE
«I/IHTeJ'I.TIeKTyaJII)HbIe aJalITUBHBIC MaTEpUuaJab»

HpnMeprle TEMbI IPAKTUYICCKHUX 3aHATHH

Ne HanMeHoBanue TeMbl

Knaccn@nxaunﬂ HHTCJICKTYAJIbHBIX aIAIITUBHBIX MATCPUAIOB

AKTHUBHBIE TMAJIEKTPUKH. [Ibe30351eKeTpUKH

AKTUBHBIE IUAICKTPUKH. [TUpOITEKTPUKH. DIEKTPETHI

HeynopsigoueHHble MaTepuaibl

buononumeps! U XKUBas MaTepusi

1
2
3
4 MarsHuTHbIE MaTEpHUAIIBI
5
6
7

Hanomarepuainsl 1 HaHOTeXHOJIOTHH. KBaHTOBBIE 3 exThl. HaHOYACTHIIBI M HAHOTIOPOIIKH.
@ynnepeHsl M UX NPOM3BOJHBbIE, HAHOTPYOKH. HaHOKOMITO3MIIMOHHBIE, HAHOMOPHCTHIE U
(GyHKIMOHATIBHBIE MaTepuaibl. MaTtepuaibl co cielalbHbIMI MEXaHUUYECKHUMH CBOMCTBAMH

8 HaHOMaTepI/IaHBI N HaAHOTCXHOJIOIHH. 30H,Z[0B]':>Ie HaHOTCXHOJIOTHH. HaHOJII/ITOFpa(l)I/IH,
HAaHOMMIIPUTHHI . HepCHCKTI/IBBI N TCHACHI MU paspa60TK1/1 COBPEMEHHBIX TEXHOJIOTHN H
MaTCpHraJIOB

Ilpumepvr munogvix mecmosvix 3a0aHUNl K NPAKMUYECKUM 3AHAMUAM RO OUCYUNIUHE U
01 CamocmoamenvHou padoomol

Tema: Ionapuzayus ousiekmpuxos

1. Ionsipu3anmeit Ha3pIBAIOT COCTOSHUE JUAJIEKTPUKA, XapaKTePU3YIOIIEeCs:

- HAIMYHEM DJIEKTPUYECKOI0 MOMEHTA y JIH000ro 3JeMeHTa ero 00beMa;

- HaJIMYKUEM DJIEKTPUYECKOTO MOMEHTA Y HEKOTOPBIX 3JIEMEHTOB €ro 00beMa;

- HAIMYMEeM MarHUTHOIO MOMEHTA Y JIF000Tro 3JIeMeHTa ero o0beMa;

- HaJIM4MeM MarHUTHOTO MOMEHTA Y HEKOTOPBIX 3JIEMEHTOB €ro o0bema.

2. llongpuzanus — 3t1o:

- OTPaHUYEHHOE CMEIIeHHE CBOOOIHBIX 3apsI0B WM OPHUEHTALIMS IUIIOJIBHBIX MOMEHTOB MO/
JENCTBUEM BHEIIHETO 3JIEKTPUYECKOTO MOJIS;

- OTPaHMYEHHOE CMEILEHUE CBSI3aHHBIX 3apsA0B WIM OPUEHTALMS JUMOIBHBIX MOMEHTOB IO/
JENCTBUEM BHEIIHETO 3JIEKTPUUECKOTO MOJIS;

- XAOTHYECKOE TEeIUIOBOE [IBM)KEHHE CBOOOJHBIX 3apsSA0B IO/ JCHCTBHEM BHELIHETO
AIIEKTPUYECKOTO IOJIS;

- XaOTHYECKOE TEeIJIOBOE [BUKEHHE CBS3aHHBIX 3apsA70B IOJ JEWCTBUEM BHEIIHETO
AIIEKTPUYECKOTO TOJIS.

3. Jlumonp — 310:




- CHCTeMa OJJHOMMEHHBIX MOJABUKHBIX 3apsJIOB;

- CCTeMa Pa3HOMMEHHBIX MOJIBHXKHBIX 3apsI0B;

- CHCTeMa OJJHOMMEHHBIX CBSI3aHHBIX 3apsi/IOB;

- CCTeMa pPa3HOMMEHHBIX CBA3aHHBIX 3apsi/IOB.

4. JIAmoNbHBIA MOMEHT — 3TO:

- BEKTOpHas (u3WuUecKas BEIMYMHA, PaBHAs YaCTHOMY 3apsia IUIOJNS Ha €ro IUiedo

P =0/l gnm;
- CKaJISIpHaSI (1)I/I3I/I‘-ICCKaSI BCJINYHHA, paBHaSI ‘-IaCTHOMy 3ap51ﬂa OUIIOJIL Ha C€ro InIeydo
P =0/l gpm;

- BCKTOpHasd (1)I/I3I/I‘IGCKa${ BCJIIMYMHA, paBHasd IPOU3IBCACHHUIO 3apsdaa AUIIONSA Ha €ro

5 _ gx
mwreuo P = ! [Ki-m];
- ckaysipHas (pu3MUeckas BEIMYMHA, paBHAs MPOU3BEACHUIO 3apsiia TUIONS Ha €ro IJiedo

= X
P=q I[KJI‘M].
5. Ilonsapu3zoBaHHOCTHIO P H3JIEeKTpUKa HA3bIBACTCA:
- ckanmspHas (u3nYecKas BeJIMYMHA, paBHAs OTHOIICHHUIO JJICKTPUYECKOro MoMmeHTa dp

3JIEMEHTA AUAJIEKTPHKa K 00bemy dV 3TOro snemMenra P=dp/dVv [Kn/m?;
- BEKTOpHas (u3HMYecKas BEIMYMHA, PaBHAs OTHOLIEHHIO BJIEKTPUYECKOro MoMeHTa dp

3JIEMEHTA JUAJIEKTPUKa K 00beMy dV 3TOro sneMeHra P=dp/aV [Kn/m?];
- cKaysipHas (Qu3MYeCKas BEIMYHMHA, PaBHAs MPOU3BEACHHUIO 3JICKTpHYECKOro mMomenrta dp

= X .
3JIEMEHTA JAUAJIEKTPHKa Ha 00beM dV 3TOro 31eMeHTa P=dpxdVv [Kn-m*;
- BEKTOpHasi (pu3MuecKas BEIMYMHA, PaBHAs MPOU3BEIACHHUIO DJICKTPHUECKOro mMomenra dp

3JIEMEHTA JUAJIEKTpUKa Ha 00beM 0V 3Toro sieMeHTa P=dpxdV [Kn-m?].

6. K MrHOBEHHBIM BHIaM MOJISPU3ALUNA OTHOCUTCSL:

- HOHHas;

- HOHHO-peJIaKCallMOHHAs;

- CIIOHTAHHAas;

- CTPYKTYpHasl.

7. K BuiaM nomnsipusaiiu, Npoucxoaaux 6e3 noTepb SJHEPTruu, OTHOCUTCS:

- IUIIOJIBHO-PEJIaKCallMOHHAS;

- 3JIEKTPOHHO-PEJIaKCallUOHHAS;

- pe30HaHCHas;

- 3JIEKTPOHHAs!.

8. OrtHocuTeNnbHas JIUAJIEKTpUYECKas MPOHULAEMOCTb € XapaKTepu3yeT CHOCOOHOCTh
pa3IMYHBIX MaTEPHAJIOB MOJIIPH30BATHCS B DJIEKTPHUYECKOM TIoJe, W cBa3aHa c 3apsgoM Qo,
KOTOPBII MpHUCYTCTBOBaJI Obl Ha 3JIEKTpoJax KOHJEHcAaTopa, eciii Obl UX pa3ieisl BakyyM, U
3apsiioM Qy, KOTOPBIN 00YCIIOBJIECH NOJSAPU3ALUEH TUAICKTPUKA, CIISTYOIINM COOTHOIECHHEM:

SZQO+Q);[
- QO :
g:QO_QH
- QO :
_ Qo

QO+Q;[ :
SZ—QO
QO_QI[ .

9. DneKTpOHHAs MOJISPU3AUS MPECTABISET COOOM:
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- yOopyroe cmemeHue U aeopManuio 3JIEKTPOHHBIX OOOJOYEK AaTOMOB U HOHOB,
COIPOBOXKAAEMOE TIOTEPSIMU SHEPTUU;
- YOpyroe cMelieHue u aehopMaiuio 3JIeKTPOHHBIX 000JI04eK aTOMOB M MOHOB 0€3 MoTepH
SHEPIuy;
- HeoOpaTMMOE CMELICHHE H30bITOYHBIX 3JEKTPOHOB, BO3HMKAIOIIUX 3a CUET TEIJIOBOIO
BO30YKIIEHHSI, TIOJ] ICHCTBUEM 3JICKTPUUECKOTO TTOJIS;
- o0patumMoe CMeLICHHE H30BITOYHBIX JJIEKTPOHOB, BO3HMKAIOLUIUX 3a CYET TEIJIOBOIO
BO30YKIIEHHSI, TIOJ] IEHCTBHEM DJIEKTPUYECKOTO TTOJISL.
10. OTHOCUTENBHAS TUAIEKTPUYECKast IPOHUIIAEMOCTD € JUAJIEKTPUKOB C YHCTO 3JIEKTPOHHON
noJsipU3anueil cBga3ana ¢ uxX Kod(GUIIMEHTOM MPETOMIICHHUS CBETa N CIEAYIOIUM COOTHOLICHUEM:
-€~N-:
;
_e=~1/n :
_e~n®.
_e~1/n? _
11. Bpemst ycTaHOBIIEHUS 3JIEKTPOHHOM MOJISpU3allUKA COCTABIISET:
-10°%-10%¢
-10%-101¢;
-10 8¢
-10%¢.
12. OTHOCUTENbHAS JUAJIEKTPUYECKas IPOHUIIAEMOCTD € JUAJIEKTPUKOB C YHCTO IEKTPOHHON
NOJIIpU3aLUEN C POCTOM TEMIIEPATYpPhl B IPEJEIaX OJJHOTO arperaTHOr0 COCTOSIHUS BEIIECTBA:
- MOHOTOHHO BO3PAaCTaeT;
- MOHOTOHHO yOBIBaET;
- U3MEHSETCs CKauKo0Opa3Ho;
- UM€ET MaKCUMYMbl 1 MUHUMYMBI.
13. NonHas nossipu3anus npeacTabiseT coooil:
- YOpYyTroe CMELICHUE CBSI3aHHBIX HOHOB HA PAaCCTOSIHUS, MEHBIIIE NEPUOa KPUCTAIIINYECKON
peLIeTKH, MPOoUCXoisIIre 0e3 MoTepHu IHEPTUH;
- YIPYyToe CMEUICHHE CBSA3aHHBIX HOHOB HA PACCTOSHUS, MEHbIIIE Neproia KPUCTAIUIMYECKOM
PELIETKH, COPOBOXKAAEMOE TIOTEPSIMU DHEPTUN;
- YIPYroe CMEUICHHE CBS3aHHBIX MOHOB Ha PACCTOSHHUS, PAaBHOE HECKOJBKHM IE€pHO/iaM
KPUCTAJTIMYECKON PELIETKH, COITPOBOXKIAEMOE TOTEPSIMHU YHEPTUH;
- YIPYroe CMEUICHHE CBS3aHHBIX MOHOB Ha PACCTOSHHUSA, PAaBHOE HECKOJIbKHUM IEpHOJaM
KPUCTANINYECKOM peIeTKH, MPOUCXOsIIre 0e3 MOTepH SHEPTHH.
14. Bpemst ycTaHOBJIEHUS! HOHHOM MOJISIpU3allMK COCTaBIISET:
-10°-10"¢
-10%-10¢;
-10 3 ¢;
-10 .
15. OTtHOcuTENbHAS NUANIEKTpUYECKAass NPOHULAEMOCTh € IMAJIEKTPUKOB C YUCTO HMOHHOMN
MoJIIpU3alueii C pOCTOM TeMITepaTyphl B OOJIBIIMHCTBE CIIy4aeB:
- MOHOTOHHO BO3pacCTaeT;
- MOHOTOHHO yOBIBaET;
- U3MEHSETCS CKauKo00pa3Ho;
- UM€eT MaKCUMYMbl 1 MUHUMYMBI.
16. JlunonbHO-penakcalioHHast MOISpU3aLus MpeICTaBIIseT co0oil:
- MOJHYIO OPHEHTAlMI0 TUIOJBHBIX MOJIEKYJ] MOJ ACWCTBUEM BHYTPEHHHMX IPOLECCOB B
TURJIEKTpUKEe 06€3 BHEIIHUX BO3/ICHCTBUM;
- YACTUYHYIO OPUEHTAIMIO JTUIOJIbHBIX MOJIEKYJ IO JeHCTBHEM BHYTPEHHUX MPOIECCOB B
TUBJIEKTpUKE 0€3 BHEIIHUX BO3/ICHCTBUM;
- TIOJIHYIO OPUEHTAINIO AUTIOJIBHBIX MOJIEKYJI MO IEHCTBUEM DIIEKTPUUECKOTO OIS,
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- YACTUYHYIO OPUEHTALMIO JUIOJIBHBIX MOJIEKYJ MO AEHCTBUEM IEKTPHUUECKOTO MOJIS.

17. Bpemst ycTaHOBIIEHUS IUIIOJIBHO-PEIAKCALIMOHHOM MOJISIPU3ALUN COCTABIISIET:

-10°-10"0¢;

-10%-101t¢;

-10 8¢

-10%¢.

18. JlunonbHO-penakcaioHHas oJspu3anys HaOlnro1aeTcs B:

- ra3000pa3HBIX AUAJIEKTPUKAX;

- JHUJIKMX HEIOJIIPHBIX AUIIEKTPUKAX;

- JKUJKUX MOJIIPHBIX AUAJIEKTPUKAX;

- TBEP/IbIX HEMOJSPHBIX AUNIEKTPUKAX.

19. JlunosnbHO-penaKkcaliioHHas NoJspu3aus Ha0I0AaeTCs B TBEPAbIX JUIEKTPUKAX:

- mosuaTrieH (CaoHa)n;

- nosuBuHIIXIOpH (C2H3Cl)n;

- monuterpadropatriieH (CoFa)n;

- mosuctupo (CgHs)n.

20. OrtHocuTenpHass AMAJIEKTPUYECKas IPOHUIAEMOCTb € JAMIJIEKTPUKOB C JTUIOJIBHO-
penaKkcalMOHHOM MoJisspu3alueil ¢ poCTOM TEMIIEpaTypbl UMEET CIEAYIOLIUN XapaKTep:

- MOHOTOHHO BO3PAaCTaeT;

- MOHOTOHHO yOBIBaET;

- IMEET MaKCUMYM;

- UIM€ET MUHUMYM.

21. OrtHocuTenpHass AMAJIEKTPUYECKas IMPOHULAEMOCTb € JMAJIEKTPUKOB C JIUIOJIBHO-
penaKkCcalMOHHOM NOJIApU3alMeN 3aBUCUT OT IaPAMETPOB OKPYIKAFOIIEH CPE/IbI:

- OCBELLCHHOCTb;

- BJIQXKHOCTB;

- JJaBJICHUE;

- TeMIIeparypa.

22. Tlotepu 5SHepPruM, CONMPOBOXKJIAIOIINE JAUIOJBHO-PETAKCAIMOHHYIO  MOJISIPU3ALHIO,
00YyCIIOBJICHBI:

- KYJIOHOBCKHMM B3aUMOJICICTBUEM IOJISIPHBIX MOJIEKYJI,

- Xa0TUYECKUM TEIIOBBIM JBUKEHUEM IMOJIIPHBIX MOJIEKYJI;

- CUJIaMH MOJIEKYJIIPHOTO CONPOTHUBIIEHUSI IOBOPOTY MOJISIPHBIX MOJIEKYJT,

- B3aUMO/ICHCTBUEM MarHUTHBIX MOMEHTOB MOJISIPHBIX MOJIEKYII.

23. Ilpu [OUDOIBHO-PENIAKCALIMOHHOW MOJIAPU3aLUU TPU CHATUU DJIEKTPUYECKOIO IOJIA
OpUEHTAIMs TOJSIPHBIX MOJIEKYJ CO BpPEMEHEM ocilabeBaeT. 3aBHUCHUMOCTh MOJSPU30BAHHOCTH

JMBJIEKTPUKA OMUCBIBACTCS Cleaytouei GhopMyoii:
_P(t) =P(0)-exp[-t/1].

_P(@) = P(O)-exp[t/r];
_P(t) = P(O)-In[—t/r];
_P(t) = P(O)-In[t/r];

rjae t — Bpemsi, mpolIeAlIee Mociae CHATHS AIEKTPUUECKOTO MOJIsL; T — BPEeMsI peJaKkCalliH.

24. DeKTpOHHO-peNaKCAIIMOHHAS TIOJISIPU3aIIUs PECTaBISET COOON:

- ympyroe cMmemieHne U JaedopMaidio dJIEKTPOHHBIX O0O0JI0YeK AaToOMOB M HOHOB,
COTIPOBOXIAEMOE TTOTEPSIMHU YHEPTUH;

- YIOpyroe cMelieHue u ae(opmaiuio 3JIeKTPOHHBIX 000J0YEK aTOMOB M HOHOB 0€3 MmoTepu
SHEPTUH,

- HeoOpaTuMoe CMeleHHe H30BITOYHBIX JJIEKTPOHOB, BO3HHKAIOMIMX 32 CYET TETJIOBOTO
BO30Y KIEHHUSI, 110/ JEHCTBUEM 3JIEKTPUUECKOTO MO 0€3 MOTepy SHEPTHH;

- oOpatumoe cMelieHre HW30BITOYHBIX SJEKTPOHOB, BO3HHUKAIOUIMX 33 CYET TEIUIOBOTO
BO36y>K)IeHI/I$I, monq JlefICTBHeM QJICKTPHUYCCKOI'O I10JIA, COIIPOBOXKAAEMOC IMOTCPAMU DHEPIUM.
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25. BpeMs yCcTaHOBJIEHUSA 3JIEKTPOHHO-PENAKCAMOHHON MOJISIPU3alliU COCTABIISIET:

-10°-101¢

-10%8-101¢;

-10 8¢

-10 .

26. OTHocHTENbHAs IUAJIEKTPUYECKAas MPOHUIAEMOCTb € JUAJIEKTPUKOB C 3JIEKTPOHHO-
pellakCallMOHHBIM MEXaHU3MOM MOJIApU3alUeil IPU YBETUYCHUH TEMIIEPaTyPhI:

- MOHOTOHHO BO3pacTaeT;

- MOHOTOHHO yObIBaeT;

- IMEET MaKCUMYM;

- UMEET MUHUMYM.

27. loHHO-penaKcaloHHas OIS PU3aIlis MPECTaBIISIET COOOM:

- YOPYyToe CMEUICHHE CBSI3aHHBIX HOHOB HA PACCTOSHUS, MEHbIIIE TIeprUo/ia KPUCTAJUIMYECKOI
pELIeTKH, MPOUCXoIsIIre 0e3 MoTepyu YHEPTUH;

- YOpPyToe CMEUICHHE CBSI3aHHBIX HOHOB HA PACCTOSHUS, MEHbIIIE TIepro/ia KPUCTAJUIMYECKOM
PELIETKH, CONPOBOKIAEMOE IOTEPSIMU SHEPTHH;

- oOpaTumoe cCMellleHHe CIa0OCBSI3aHHBIX HMOHOB Ha PACCTOSIHHS, PaBHOE HECKOJIBKUM
nepuoaaM KpUCTaNInYECKON PEIIeTKH, CONPOBOXKAAEMOE MOTEPSIMU SHEPTUN;

- oOpaTumoe cMellleHHe CIa0OCBSI3aHHBIX HMOHOB Ha PACCTOSIHHS, PaBHOE HECKOJIBKUM
NeproJiaM KpUCTAIUTMYECKON PEHIeTKH, IIPOUCXOISIINE Oe3 TIOTEpH SHEPTUH.

28. Bpems ycTaHOBIIEHUSI HOHHO-PEIaKCAI[MOHHOM MOJSIpU3allii COCTABISET:

-10°-101¢

-108-10M¢;

-10 8¢

-10%¢.

29. NoHHO-penakcaonHas MoJisipu3anus HabIro1aeTcs B:

- JKUJKUX HETIOJIAPHBIX JAUIJICKTPUKAX;

- JKUJKUX TTOJISIPHBIX JUAJICKTPUKAX;

- TBEPABIX HOHHBIX JIUAIEKTPUKAX C HETNIOTHOHN YIaKOBKOM;

- TBEpAbIX JTUHEHHBIX MOIUMEPaX.

30. OrtTHOcuTENbHAA JUAJIEKTpUYECKash NPOHULIAEMOCTh & JHUIJIEKTPUKOB C HOHHO-
penaKkcallMOHHBIM MEXaHU3MOM MOJIsSIpU3alyell TPy yBEJIMYEHUH TEMIIEpaTyphl:

- MOHOTOHHO BO3pacCTaeT;

- MOHOTOHHO yOBbIBaeT;

- IMEEeT MaKCUMYM;

- IMEET MUHUMYM.

31. BO3HUKHOBEHME BHYTPEHHEIO JJIEKTPUYECKOTO IIOJIA MOJA ACHCTBHEM BHEUIHETO Yy
JURJIEKTPUKOB C MUTPAlIMOHHBIM MEXaHU3MOM MOJIIpU3alins 00yCIOBIEHO:

- YIIPYTUM CMEILEHUEM CBSI3aHHBIX 3aps0B;

- YOPYT'MM CMEUIEHHEM CBOOOIHBIX 3apsi/iOB;

- HamM4YMeM TMPOBOJSAIIMX BKIIOYEHHWH, a TakKe HalWYhMeM CJIO0€B C Pa3IuvHON
IIPOBOAMMOCTBIO;

- OpPHUEHTALMEN JJIEKTPUUECKUX MOMEHTOB AMIMOIBHBIX MOJIEKYJ IOJ JEHCTBHEM BHEIIHETO
AIIEKTPUYECKOTO TOJIS.

32. CnioHTaHHas (CaMOIIPOU3BOJIbHAS ) OJISPU3ALIUS TIPEACTABISIET COOOM:

- OpHEHTALMI0 DJEKTPUYECKUX MOMEHTOB JOMEHOB M3-32 XaOTHYECKOro TEeIJIOBOIO
JIBUKCHHUS;

- OPUEHTALINIO 3JIEKTPUUYECKUX MOMEHTOB JOMEHOB IO/ IeWCTBUEM BHYTPEHHHUX IIPOIECCOB B
TURJIEKTpUKE 0€3 BHEIIHUX BO3/IHCTBUM;

- OPHEHTALUIO0 3JEKTPUYECKUX MOMEHTOB JUIIOJIbHBIX MOJIEKYJ MOJ| J€WCTBUEM BHEIIHETO
AIIEKTPUYECKOTO IOJI;

- OPHUEHTALMIO0 3JEKTPUYECKUX MOMEHTOB JIUIOJIBHBIX MOJIEKYJ IO JE€HCTBUEM BHEIIHETO



MAarHuTHOTO IOJIS.

33. OTtHocuTeNbHAs OUANEKTPUYECKash MPOHUIIAEMOCTh € JUAJIEKTPUKOB CO CIIOHTAHHBIM
(camMOTIpOM3BOJILHBIM) MEXaHH3MOM TOJIIPU3AIUEH MOKET JOCTUTaTh 3HAYCHHM:

- 10 - 50;

- 100 - 200;

- 500 - 9000;

- 10000 - 30000.

34. OtHOcUTENbHAS UAJNIEKTPUYECKAsh MPOHUIIAEMOCTh € JUAJIEKTPUKOB CO CIIOHTAHHBIM
(camMOIIpOM3BOJILHBIM) MEXaHU3MOM TOJIAPU3AIMEH MPU YBETUICHUH TEMIIEPATYPHI:

- MOHOTOHHO BO3PAacCTaeT;

- MOHOTOHHO YOBIBAET;

- IMEET MUHUMYMBI i MAaKCHMYMBI,

- I3MEHSETCSI CKAYKOOOPa3Ho.

Tema: Ilve3zoanekmpuxu

1. K nbe3031eKTpuKaM OTHOCST:

- TUDJICKTPUKH, KOTOPBIE 00J1a/1al0T CHITHHO BBIPAKCHHBIM ITbE303JIEKTPHICCKUM 3D (HEKTOM;

- TUDJIEKTPUKH, KOTOPBIE 00JIaJIat0T ¢J1a00 BHIPAXKEHHBIM ITHE30JICKTPHICCKUM I (HEKTOM;

- IUAJIEKTPUKH, Y KOTOPBIX U3MEHSETCS CIIOHTAaHHAS MMOJISPU3aIIs;

- JUDJICKTPUKH, Y KOTOPBIX H3MEHSETCS CIIOHTAaHHAs TMOJApH3alds TpH  OOJIBIION
HaPSKEHHOCTH JIEKTPUUYECKOTO TOJIS.

2. IIpsaMbIM TTbE303JICKTPUUSCKUM 3P (HEKTOM HA3bIBAIOT:

- SIBJICHUE TOJIIPU3ALNH TUDJIEKTPUKA T1OJ] ICUCTBUEM DIIEKTPUUECKOTO TOJIS;

- SIBJICHUE TIOJIIPU3ALMH TUAJIECKTPUKA 10| ICHCTBUEM HU3KOHW TEMIIEPaTyPhl;

- SIBJICHUE TIOJIIPU3AINH TUAJIEKTPUKA TTOJ] ICUCTBUEM MEXaHUYECKUX HAPSKCHUM;

- UW3MCHEHUE JIMHEHWHBIX pPa3MEpPOB JUIJICKTPUKA IO JICHCTBHEM HANPSHKCHHOCTH
AIEKTPUUECKOTO TIOJIA.

3. OOpaTHBIM MMbE30ICKTPHICCKUM I (HEKTOM HA3bIBAIOT:

- HeoOpaTUMOEe CMEIICHUE 3apsA0B MO JCHCTBUEM HAIIPSHKCHHOCTH JICKTPUYECKOTO TTOJIS;

- CMENIeHHE IEKTPOHHOM OpOUTHI MO ACHCTBHEM HANIPSKEHHOCTH SIEKTPUYECKOTO MOJIS;

- I3MEHEHHE JTUHEHHBIX Pa3MEPOB MO/ IEUCTBUEM TEMIIEPATYPHI;

- U3MEHEHHE JTMHENHBIX Pa3MepOB MO/ JeHCTBUEM HANPSKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

4.3aBUCUMOCTH OOPATHOTO MHE30AIEKTPHUIECKOT0 (P (dheKTa ONMuchiBaeTCs PopMyIIoun:

- Al =6 = Ed;

- Al = In(o) = E/d;
- Al = 6 = exp(E/d);
-Al'l =6 = Ed.

5. IIpo10TIbHBIM MbE303IEKTPUYECKUM 3P (HEKTOM Ha3bIBAIOT:

- Takoil 2P QeKT, Korna BOSHUKHOBEHUE JUTIOJNECH Ha MPOTHBOIOJIOXKHBIX TPAHAX TIACTUHKU
OTpeNeNAI0T B MPOTHBONOJIOXKHOM HANpaBJIeHWH, B KOTOPOM OBUTM MPUIIOKEHBI MEXaHHUUECKHE
yCHIINSA, a IpU OOpPaTHOM INbE303JEKTPUUECKOM 3 dexTe nedopmalinio U3MEpPSIOT B HaIllpaBJIECHUU
HPUII0KEHHOTO IEKTPHUUECKOTO MOJIS;

- Takod 3¢ deKT, Korna BOZHUKHOBEHHE 3aps0B Ha MPOTHUBOIOJIOKHBIX T'PAaHIX TUIACTUHKA
OTIPENIeNIAIOT B TOM K€ HalpaBJIE€HUH, B KOTOPOM ObUIN NMPHIOKEHBl MEXaHHUUECKUE YCUIIHS, a IPU
00paTHOM Mbe303JIeKTpuIecKoM 3 dexTe nedopmaInio U3MEPSIOT B HANIPaBICHUHU MPUITIOKEHHOTO
AIIEKTPUUYECKOTO TOJIS;

- 3¢ ¢deKT, B KOTOPOM BO3HHKAIOIIME AMUIONM WK AedopManuyu U3MEpSIIOT B HAIpaBJIEHUH,
NEepIEHIUKYJIIPHOM HAIIPABICHUH MEXaHUUECKUX YCUITHU;

- Tako# A (deKT, Koraa BOSHUKHOBEHHUE 3apsaa Ha TPAHAX IUIACTUHKU OIPENENSIOT B OJTHOM
HalpaBJI€HUH, B KOTOPOM OBUIM MPHJIOKEHBI MEXaHWYECKHe YCHJHsS, a TpH OOpaTHOM
Mbe303JIeKTpudeckoM 3¢ dekTe aedopMario U3MEPSIOT B MPOTHUBOIOIOKHOM HAMPaBICHUA
MPUII0KEHHOTO IEKTPUUECKOTO MOJIS.

6. VYpaBHeHHS TpSIMOro U 00paTHOro Mbe303(h(EeKTOB B TEH30PHOU QopMe UMEIOT
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[ (14% {1117 128:3701

- Pi = djj gy, 0; = dj;/E;;

- Pj = djj gy, i = djj ‘Ej;

- Pi = dij /0j, 6j = dij ‘Ej;

Pi = dij ‘gj, 0; = dij “Ei.

7. IlonepevyHbIM Mbe303JeKTPUIECKUM dPPEKTOM Ha3bIBAIOT:

- BO3HUKarouye aedopmarm, Ipyu HarpeBaHuu Mbe303JIeMeHTa Bbllle Touku Kropu;

- BO3HHUKAIOIIME 3apsAabl WM JeopMaluyd U3MEPSIOT B HAIPABICHUH, MEPIECHANKYIISIPHOM
HalpaBJICHUIO0 MEXaHUUYECKUX YCUIMN WU 3JICKTPUYECKOTO MOJIS;

- BO3HUKAIOIIHE 3apsi/bl, IPU HArPEBaHUU MbE303JIEMEHTA Uy Th HIKe TOUKH Kropu;

- BO3HMKHOBEHHE OOJBLION HANpPSUKEHHOCTH 3JEKTPUYECKOro IO MpHU  BO3JEHCTBUU
MEXaHUYECKUX HAIPSLKCHUM.

8. IIbe303d ekt HabII01ACTCS JTHUIIH B BEIIECTBAX C:

- TOMEOIOJIIPHON XUMHUYECKOU CBA3BIO;

- MOJIEKYJISIPHO CBA3bBIO;

- TETEPOIOJISAPHON CBA3BIO;

- KOBAJICHTHOH CBSI3bIO.

9. I1pe30351eKTpUKaMU MOTYT OBITH TOJIKO BELIECTBA C:

- HU3KHUM YJIeJIbHBIM COIIPOTHBIIEHUEM;

- B IPOMEKYTOYHBIM COITPOTUBIICHUEM MEXKTy TPOBOJHUKOM H TIOJTYIIPOBOTHUKOM;

- B IPOMEKYTOUYHBIM COITPOTUBIIEHUEM MEX/y MOJIyIIPOBOAHUKOM U JUIIEKTPUKOM;

- BBICOKUM YJITTBHBIM COITPOTHBIICHHEM.

10. ITpu kakoit TeMnepaType IponajaroT Mbe303JIEKTPUYECKHE CBOWCTBA B-KBapla:

- 550 °C;

- 680 °C;

- 573 °C;

- 236 °C.

11. [InacTHHKY MOHOKPHCTAJUIMYECKOT0 KBaplia, BBIPE3aHHBIE B/I0JIb KAKOH OCHU HE 00J1ajatoT
MBE30JIEKTPUIECKUM d(perTom:

- BBIpe3aHHbIe TIEPIICHIUKYIISIPHO ONTHYECKON OCH Z;

- BbIpe3aHHbIE MEPIEHIUKYIIPHO MEXaHUYECKON ocH Y

- BEIpe3aHHbIe MTapaJUIeTbHO MEXaHNUECKOH ocH Y,

- BbIp€3aHHbIe MapajuIeIbHO AIEKTpUdecKkoit ocu X.

12. IlpenmyiiecTBaMu KBapLEBbIX PE30HATOPOB SIBISIOTCS:

- BBICOKasl TeMIIepaTypHasi CTaOUIbHOCTD;

- MaJbli tgd U BBICOKAs MEXaHUYecKasi J0OPOTHOCTh;

- BBICOKHUH tgd 1 Majasi MexaHn4eckas JOOpOTHOCTb;

- 0oJIb1II0€ TPOOMBHOE HAPSKEHUE.

13. OCHOBHBIM MaTepHajoM Il W3TOTOBJIEHHS MbE30KEPAMUYECKHX AJIEMEHTOB SIBIISIOTCS
TBEp/IbIC PACTBOPHI:

- (C2F4)n (monuterpadTopaTHIICH);

- PbZrOs — PbTiOs (iupkoHaT-THTAaHAT CBUHIIA);

- SrxBa1-xNb20, (Hro6an Gapus-cTpoHIus));

- (C2Ha4)n monmuaTHIIEH.

14.B nyumumx KpucTajuiax KBapla MeXxaHu4deckas JOOpOTHOCTh MOKET JJOCTHUTaTh:

-10° - 10%%
-107 - 10°:
-108-10";
-10% —10°.

15. TlnacThHKa MOHOKPHUCTAJNIMYECKOTO KBaplia, BBIPE3aHHbIE BIOJIb KaKOW OCH CO3HAET
HAUOONBIINN 3apsi:
- BBIPE3aHHBIC TTAPAILICITHLHO YJIEKTPUUECKON ocH X;
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- BbIpe3aHHbIE NEPIICHINKYIIPHO MEXaHUUECKOH ocH Y
- BbIpE3aHHbIE NEPIIEHAUKYJIIPHO AIEKTPUIECKON ocH X;

- BBIPE3aHHbBIC MEPIICHINKYIISIPHO ONTHYECKOH ocu Z/

Bonpockl kK TeopeTHYECKOMY 3a4eTy

Tema 1 «BBenenue

1.1 | Knaccudukamus MaTepuasioB 3eKTPOHHKH 10 arPeraTHOMY COCTOSIHHIO H CTPYKTYpE
Tema 2 «Kiaccnpukanus HHTEVIEKTYAJTbHBIX 21ANITUBHBIX MATEPHAJIOB)
2.1 | OcHOBHBIE THIIBI XUMHYECKHIX CBSI3€H B MaTepuasiaX MMEKTPOHUKU
2.2 | Knaccudukanuss HHTEIUIEKTyalbHBIX MAaTEpUAIOB 3JIEKTPOHUKU 110 UIEKTPUUECKUM U
ONTUYECKUM CBOMCTBAM
Tema 3 KAKTHMBHBIE THITEKTPUKH»
3.1 | MnTennekryajipHble MaTepuaibl. JIudnekTpuku. Buibl akTHBHBIX IUJIEKTPUKOB
3.2 | Honspuzauus. CnontanHas nossipuzaiusi. CerHeTOJIeKTPUKH.
3.3 | loMeHHas CTPYKTYpa CErHETOIEKTPUKOB. JIM3IEKTPHUUECKUI TUCTEpE3HC.
3.4 | Buasl AM3IEKTPUUECKON MPOHUIIAEMOCTH CETHETOYIICKTPUKOB
3.5 | Knaccudukanus cerHeTo3aeKTpuKoB. MexaHu3M CIIOHTaHHOW NOJIsIpU3aluu
3.6 | JlomeHHas CTPYKTYpa CETHETOAICKTPUKOB. AHTHUCETHETOIICKTPUKHI
3.7 | [IpuMeHeHHe CerHETOIEKTPUKOB. BUIbl cerHETOKepaMHUKHI
3.8 | [IpuMeHeHHE CEeTHETORIEKTPUKOB. BapukoH ibl. JIM3IeKTpHUUECKUE YCHIUTEIH
3.9 | [IpuMeHeHHEe CETHETONIEKTPUKOB B KadecTBe dNeMeHToB maMsati. Ctpykrypa KMOII KHU ¢
CETHETO2JIEKTPUYECKUM KOHJICHCATOPOM. Crpykrypa FRAM SUEHKU c
CETHETO3JIEKTPUUYECKUM KOHJIEHCATOPOM
3.10 | [IpuMeHeHME CETHETO- U AaHTUCETHETOMNIEKTPUKOB JJIsl MOAYJISALMU U IpeoOpa3oBaHus Jia-
3€pPHOT0 M3JIy4eHUs. DISKTPOONTHIECKUI I ekt
[Tpe30amekTpuxu. [Ipsmoit u oOpaTHbi The303¢dekT. [IpoaoabHBIN W MONEpPEUHBIH Mhe-
303G ekt
3.12 | [IpumeHenue npe3031eKTpUKOB. [Tbe30TpancdopmaTopsl. [Ibe303eKTpUYecKe MaTepHalIbI
3.13 | [upoonekrpuku. IlepBuunblii 1 BTOpruHBIN upodddekT. [IprMeneHne mupodJeKTPUKOB
3.14 | Dnextpetsl. TepmoaiekTpeTsl. DOTOIIEKTPETHI
3.15 | [Ipumenenue snekTperoB. CriocoObl MONTYUYEHUs SIEKTPETOB
Tema 4 «MaruuTHble MaTepUAJIbI
4.1 | MarnuTHble MaTepuanbl. Bunbl MarHuTHbIX MarepuanoB. HamarHumueHHocTh. MarnuTHas
BOCHPUUMYHUBOCTh. CriuH asekTpoHa. OOMEHHOE B3aUMOICHCTBHE.
4.2 | Knaccudukanus BemecTB MO MarHUTHBIM CBOWCTBaM. JlMaMarHeTHMKH, HapaMarHETHUKH,
(dbeppomMarHeTuky, aHTUQEeppPOMarHeTUku, peppruMarHeTHKU
4.3 | lIpupona peppomarHeTnsma. JHeprus 0OMEHHOIO B3aUMOICHCTBUSI.
4.4 | JlomeHHBIE CTPYKTYpbI (peppoMarHeTukoB. MaruuTHas aHU30TPOIHS
4.5 | 3aBUCHUMOCTb MAarHUTHBIX CBOWCTB (heppOMarHeTUKOB OT TEMIIEPATYPHI.
4.6 | ®PeppoMarHeTHKH B IEPEMEHHBIX MAarHUTHBIX MOJISIX. Buibl motepsh
4.7 | KommuiekcHasi MarHUTHAsI IPOHULIAEMOCTb. BhICOKOUaCTOTHBIE MOTEPHU B heppOMarHeTUKaX
4.8 | IloBepxHocTHBIN 3 ekt B peppomarneTrkax. JloMeHHbIE CTPYKTYpPbl B TOHKMX MarHUTHBIX
TJICHKaX
4.9 | Maruutomsirkue Matepuanbl. HY marHutomsrkue Matepuanbl. HU3KOKO3pPIHMTHUBHBIE
MarHUTOMSITKHE CIJIaBbl. AMOp(HbBIE MATHUTHBIE CILIABBI
4.10 | BoicokodacTOTHBIE MarHMTOMsrkue marepuansl. Depputsl. Depputsl. Buasl ¢eppuros.
MexaHnu3M KOCBEHHOTO OOMEHHOT'O B3aUMOIECHCTBHS
4.11 | MarnuTtonuanekTpuku. TpeboBaHMsI K MATHUTOIUAIEKTPUKAM.
4.12 | MaruuToTBepable Matepuaisl. [lapaMeTpbl MarHUTOTBEPABIX MaTEPHUAJIOB
4.13 | [Ipupoga HamarHU4eHHOTO cocTosiHMUs. Kitaccudukamnus MarHUTOTBEPIBIX MAaTEpHAIIOB
4.14 | MarHuTHbIE MaTepUaJIbl CIEIMATHLHOIO HA3HAYCHHUSI.
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Tema 5 «KuakocTu»

5.1 Kiaccudukanmst ;kuJIkocTel 1 TUTIOB MEKMOJICKYJIIPHBIX B3aUMOJICHCTBUM.

5.2 TennoBoe JABMXXCHUC 4aCTUI B XKUAKOCTAX

5.3 [TonumepHbIe KUIKOCTH

54 KBanToBbIe XHIKOCTH

5.5 | Kunkue kpuctamibl. HemaTuku, CMEKTHKH, XOJIECTEPUKU. TepMOXpOMHBIN A PEKT.

5.6 | Dnextpoorntuyeckue 3hGHeKThl B HEMATUYECKUX KHUJAKHX KpuUcTaiiax. ['oMoreHHas u ro-
MEOTPOITHAsI OPUEHTAIMSI MOJIEKYJI. XapaKTePUCTUKH HEMATHUYECKUX JKUJIKUX KPUCTAJIJIOB

5.7 | KoHCTpYKIMS 3JIEKTPOONTUYECKON sTUeHKHM Ha KHUJIKUX Kpucramiax. JmHammueckoe pacce-
SITHUE CBETA B )KMJIKUX KPUCTAILIIAX

5.8 | [Tonesoit snexrpoontuueckuii 3pdexkr B KK. «TBuct»-addexr. LiBeTHbIe M300pakeHUs,
nosnyyaemble ¢ nomonibio XKK. TFT LCD nanenu.

Tema 6 «HeynopsiioueHHble MATEPHAJIbI»

6.1 | OcobeHHOCTH aTOMHOM CTPYKTYPhI HEYNOPSJOYCHHBIX CUCTEM

6.2 | DJEeKTpOHHbIE COCTOSIHMSA, OINTHYECKHWE CBOMCTBA W  TPAHCHOPT HOCUTENEeH B
HEYNOPSI0YEHHBIX ITOJIYIPOBOIHUKAX

6.3 | OcobeHHOCTH YIIpaBJICHHsI CBOMCTBAMH HEYIOPSIOUYCHHBIX OTYITPOBOJIHUKOB

6.4 | TexHojoruyeckue MeETOAbl MOJYYEHHS OOBEMHBIX U IIJICHOYHBIX HEYNOPSI0YEHHBIX
MI0JIYIPOBOIHUKOB

6.5 | DnexkTpoHHBIC TPUOOPHI U YCTPOWCTBA HA OCHOBE HEYNOPSAJOUYEHHBIX MOJTYIPOBOIHUKOB

Tema 7 «buonosumepsl M ;KUBasi MaTEPHUA»

7.1 | Ocoboe MecTo OMOIOJIMMEPOB U KUBOM MAaTEPUH CPEeId HENEPUOANUECKUX CUCTEM

7.2 | OcHOBHasi OCOOCHHOCTh CTPYKTYPHOH M (DYHKIIMOHAJIbHOW OPTaHU3aAIMH KHUBOWH MaTEpPUU

7.3 TpI/I OCHOBHBIX OHEPI'CTHYCCKUX COCTOSHUA aKTHUBHOU CpcAabl

Tema 8§ «HanomarepuaJjbl 1 HAHOTEXHOJIOTHID)

8.1 | Ponp cBOOOAHBIX M BHYTPEHHHX MOBEpXHOCTEH. KBaHTOBBIE 3 (DEKTHI.

8.2 HaHovacTuIbl 1 HAHOTIOPOIIKH.

8.3 | ®@ymnepeHsl U HX MPOU3BOAHBIC, HAHOTPYOKH

8.4 HaHOKOMHO3I/II_II/IOHHHe, HAHOIIOPUCTLIC U Q)YHKHHOHEIHLHBIG MaTCpHraJIbl

8.5 | Marepuaitbl co cCrielHaTbHBIMA MEXaHHYECKUMHU CBOMCTBAMH

8.6 | TexcTuipbHBIC HAHOMATEPHAIIBI

8.7 30HI0BbIE HAHOTEXHOJIOTHHU

8.8 | Hanomurorpadus, HAHOMMIPUTHHT

Tema 9 «3aka0uenue»

9.1 COBpCMeHHI)IC JOCTHIXKCHHUA U HpO6J’I€MBI B oOJyacTu HHTCJUICKTYAJIBbHBIX aJallTUBHBIX
MaTCpHraJIOB B 3JICKTPOHUKE

CocraBun
K.T.H., TOLIEHT Kadeapbl MUKPO- 1 HAHOAJIEKTPOHUKHI Bumnskos H.B.

3aB. kadenpoit MUKpPO- U HAHOAJIEKTPOHUKH
I.¢.-M.H., TOIICHT JIutBuHoB B.T.

[OKYMEHT NMOAMNWUCAH 3EKTPOHHOW MOANMUCHIO

COIrNACOBAHO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 18.07.25 17:21 (MSK) Mpocrtas noanuck
leopruesuny, 3aBeaytowwmii kadeapont MHIJ

Onepatop 340 000 "KomnaHus "TeH3op" —




