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OuneHouyHble MaTepuadbl — 3TO COBOKYIHOCTh Y4€OHO-METOIMYECKHX MaTepHalioB
(KOHTPOJBHBIX 3aJaHUl, onucaHuil (GopM U Mpoueayp), NpeaHa3HAYCHHBIX A7 OICHKH KadyecTBa
OCBOCHHSI OOYYarOMIMMHCS JTaHHOW JUCHUIUIMHBI KaK YacTH OCHOBHOW TpodecCHOHaThHON
00pa3oBaTeIbHON IPOrPaMMBI.

Ieab — OIEHUTH COOTBETCTBUE 3HAHUMN, YMEHHUI U YPOBHS MPUOOPETEHHBIX KOMIETEHIINUMH,
oOyyaromuxcs 1emsiM ©  TpeOOBaHUSM OCHOBHOH mpo(decCHOoHanbHOM  00pa3oBaTEIbHON
MIPOrpamMMBbl B XOJI€ MPOBECHUS TEKYIEro KOHTPOJIS U MMPOMEKYTOUHON aTTeCTaIUH.

OcHoBHasi 3agaya — oOeCHEYUTh OIEHKY YPOBHA o0OmenpodeccuoHalbHbIX U
po(heCCUOHATPHBIX KOMIIETEHIIUH, MpUOOpeTaeMbIX OOYYalOMIMMCS B COOTBETCTBHU C ITHUMHU
TpeOOBaHMSIMHU.

[1K-1.1 - npoBOAUT MOAETUPOBAHUE U HCCIeN0BaHUS () YHKIIMOHATIBHBIX, CTATUYECKHX, JIU-
HAMUYECKHUX, BPEMEHHBIX, YaCTOTHBIX XapaKTePUCTHK IPUOOPOB, CXEM, YCTPOICTB H YCTAHOBOK
3JICKTPOHUKHU ¥ HAHORJIEKTPOHUKHU PA3TUIHOr0 (PYHKIIMOHATHHOTO HA3HAYCHUS;

[1K-2.1 - aHanu3upyeT Hay4YHbIC TaHHBIC, PE3YJIbTAThl IKCIIEPUMEHTOB U HAOJIOICHH.

KonTtposis 3HaHumii mnpoBoautcs B (opMe TEKYyIEro KOHTPOJIsS U MPOMEKYTOUHOU
aTTeCTalllHu.

Texymuil KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C LIEJIbIO OMPEJIENICHNs CTENIEHU YCBOSHUS
y4eOHOro MaTrepualia, CBOCBPEMEHHOIO BBISBICHHS M YCTPAHEHUS HEIOCTATKOB B TOJTOTOBKE
o0yJaronuxcs ¥ MPUHATHS HEOOXOJIUMBIX MEp 10 COBEPIIICHCTBOBAHUIO METOIUKH TIPETIOaBaAHUS
y4eOHON MUCHIUIUIMHBI (MOIYJIS), OpraHU3ay paboThl 00YJIAIONIUXCS B X0/Ie YUCOHBIX 3aHATUH U
OKa3aHUs UM MHJIUBUyaTbHOU MTOMOIIIH.

K xoHTpomto Tekyumien ycrneBaeMOCTH OTHOCSTCS NPOBEPKA 3HAHWM, YMEHUW M HABBIKOB,
MPUOOPETCHHBIX ~ OOYYAIOIIMMHUCSA B XOJ€ BBINOJHCHUS WHIUBHIYAIBHBIX 3aJaHWM  Ha
MPAKTUYECKUX 3aHATHSIX M CaMOCTOSTENbHBIX paboTax. [Ipu omeHuBaHUM pe3yabTaTOB OCBOCHUS
MPAKTUYECKUX 3aHATUNA M CAMOCTOATEIHHOW pa0OTHI MPUMEHSIETCS ITKajda OIEHKH «3a4TE€HO — HE
3aureHo». KomnuecTBO mpakTHdecKux paboT M WUX TeMaThKa OIpesesieHa padodeld MmporpaMmMmon
IUCHMIUIMHBI, YTBEPKIEHHOW 3aBeayromuMm Kkadenpoil. Pe3ynpTaT BBINONHEHUS KaXA0Tro
WHIUBUAYAIBHOTO 3aJaHus JOIDKEH COOTBETCTBOBATH BCEM KPUTEPHSIM OIEHKH B COOTBETCTBHUHU C
KOMITETCHIIMSIMU, YCTAaHOBJICHHBIMH JIJIs1 33IaHHOTO pa3jiesia JUCIUTIINHBI.

[TpoMexKyTOUHBII KOHTPOIB MO AUCHUIUIMHE OCYIIECTBISETCS MPOBEACHUEM TEOPETUYECKO-
ro 3auera. dopmMa MpOBENEHUS 3a4e€Ta — YCTHBIA OTBET IO YTBEPXKACHHBIM IK3aMEHAIIMOHHBIM
owireraM, COHOPMYJIMPOBAHHBIM C  Y4CTOM  COJACpXKaHUS  yd4eOHOM  JUCHUILIMHBL B
HK3aMEHAILMOHHBIA OWUJIET BKJIIOYAeTCs JIBa TEOPETUYECKUX Bompoca. B mpoliecce MOArOTOBKU K
YCTHOMY OTBETY OJK3aMEHYEMBbIii JOJDKEH COCTaBHTh B MHCHBbMEHHOM BHJIE IIJIaH OTBETA,
BKJTIOUAIONTUH B ceOs OmpeieNieHus], BBIBOBI (DOPMYII, PUCYHKH, CXEMBI H T.II.

ITacnopT OEHOYHBIX MATEPUAJIOB MO JUCHHUILJINHE (MOTYJIIO)

No  KonTposupyembie pa3jieibl (TeMbI) Koa konTposmmpyemoit Buna, metoa, popma

n AUCHHUILINHBI KOMIIETeHIIUHN OLICHOYHOI' 0

/ (mau e€ yacrTn) MepOonpusATUHA

n

1 2 3 4

1 | Knaccudukanust ~ MHTEIUIEKTYaJIbHBIX [1K-1.1, I1K-2.1 MIPAKTUYECKHE 3aHS-

aJIANTUBHBIX MAaTEPUAJIOB THUs, 3a4€T

2 | AKTUBHBIC TUDIICKTPUKU IIK-1.1, IIK-2.1 MPaKTUYECKUE
3aHSITHSL, 3a4EeT

3 | MarauTHble MaTepuabl IK-1.1, I1IK-2.1 IIPAKTHUYECKUE 3aHs-
TUs, 3a4€T

4 | YKunkoctn IIK-1.1, I[IK-2.1 MPaKTUYECKUE 3aHS-
TUs, 3a4€T

5 | HeynopsinoueHHbie MaTepuaibl IK-1.1, TIK-2.1 MPAKTUYECKHUE 3aHSI-
THUs, 3a4€T




6 | buomonmumepsl U )KUBass MaTepus IK-1.1, TIK-2.1 MPaKTUYECKUE 3aHS-
THS, 3a4eT

7 | HanomaTepuasnbl 1 HAHOTEXHOJIOT MU [1K-1.1, [1IK-2.1 IIPaKTUYECKUE 3aHS-
THs, 3a4eT

@DopMbI TEKYLIET0 KOHTPOJISI

TeKyHII/Iﬁ KOHTPOJIb 11O JUCIHHUIIIIMHE «HHTCJ’IJ’IGKTyaHLHBIG AJAIITUBHBIC MAaTCPpHAJIbI» IIPOBO-
JMTCSL B BUJIE DKCIPECC — OMPOCOB U 33J]aHHUI 110 OTACIHHBIM TeMaM JMCIUTUIHHBI, IIPOBEPKH 3a/1a-
HUH, BBITIOJTHSAEMBIX CAMOCTOSTENIFHO U HA MPAKTUYECKUX 3aHATHIX. YUeOHbIE MTOCOOHS MO JUCIIH-
IIJINHE «I/IHTGHHGKTyaJII)HBIG AJIAlITUBHBIC MAaTCpualibl», PEKOMCHAYCMBIC I CaMOCTOSTEILHOU
paboThI 00YYaAIOIMIUXCS, COJEPIKAT HEOOXOMUMBIA TCOPETUICCKU MaTeprasl U BOMPOCHI MO KaXK10-
My M3 pa3lenioB AUCUUIIUHBL. Pe3ynbTaThl OTBETOB HA BOIPOCHI DKCIPECC — OMPOCOB KOHTPOIH-
PYIOTCS TIPETIOaBATEIICM.

D opMBbI IPOMEKYTOYHOI0 KOHTPOJIS

DopMoii MPOMEKYTOYHOT'O KOHTPOJIS MO AUCUUIUIMHE SIBISETCS TeopeTnueckuii 3auet. K 3a-
YeTy JOIMYCKAOTCSI 00YYarOIINECs, MOTHOCTHIO BHIMIOJIHUBIINE BCE BUBI yUeOHOW padOTHI, Ipey-
CMOTPEHHbIE Y4eOHBIM IJIAHOM U HACTOALIEH mporpammoii. @opma MpoBeeHUs 3a4eTa — YCTHBIN
OTBET, IO YTBEPKICHHBIM 3K3aMEHAIMOHHBIM OmiieTaM, chOPMYITHPOBAHHBIM C YUETOM COZICpKa-
HUS y9€OHON TUCIUTUTHHBIL.

Kputepun oneHKH KoMIeTeHIHH 00y4YAIONIMXCH U HIKAJbI OLeHUBAHUS

dopMupoBaHUE Y 00YyJArONTUXCSI BO BpeMsi OOyUEHHUsI B CEMECTPE YKa3aHHBIX BBIIIE KOMIIE-
TEHIMI Ha JTanax NMPaKTUYECKUX 3aHATHUH, a TaKkKe CaMOCTOSATENIbHOW PadOThI OLIEHUBAETCS IO
KPUTEPUSIM IIKAJIbI OLICHOK: «3aYTEHO» — «HE 3auTeHOo». OCBOEHUE MaTepuaia JUCHUIUIMHBI U KOH-
TPOIUPYEMBIX KOMITETCHIIMI 00y4Yaromerocsi CIIy>KUT OCHOBAaHUEM ISl JOMyCKa O0y4YaroIIerocs: K
3Tany NpoMeXYyTOYHON aTTECTALUU — TEOPETUUECKOMY 3a4ETy.

Lenpio mpoBeneHUs MPOMEKYTOUHOM aTTecTaluu (3a4era) sBIseTCs MpoBepka odenpodec-
CHOHAITBHBIX M TPOPECCHOHATBHBIX KOMIIETCHIIUN, MPHOOPETCHHBIX CTYACHTOM NpPH H3y4EeHUU
JUCUUILINHBI « IHTEIUIeKTyalIbHbIE aIalITUBHBIE MaTEPHAIIBIY.

YpoBeHb TEOPETHUECKON MOATOTOBKU OMPEAESETCS COCTaBOM MPUOOPETEHHBIX KOMIIETEH-
U, YCBOGHHBIX UM TEOPETUYCCKUX 3HAHUH W METOIOB, a TAK)KE YMEHHUEM OCO3HAHHO, d(h(HeKTH B-
HO MCIOJb30BaTh UX MPU PEIICHUM 3a]a4 LIEJICHANPABICHHOIO NPUMEHEHUS MHTEIJIEKTYAIbHBIX
aJaNTUBHBIX MATEPUAIIOB JIJIsl U3/IEJIUN COBPEMEHHOM 3JIEKTPOHUKH.

TeopeTnueckuii 3a4eT OPTaHU3YETCS U OCYIIECTBISAETCS, KaK MpaBuiio, B opme cobecenona-
Hus. CpecTBOM, OMPEACIISIONINM COJEP)KaHNe COOECEIOBaHMs CTYJCHTA C SK3aMEHATOPOM, SIBIIS-
I0TCS DK3aMEHAIlMOHHBIN OueT, coaepkanue koroporo ompenensercs OITOITI u PaGoueit mpo-
rpaMMOii. DK3aMEHAIIMOHHBI OWIIET BKIIOYAET B ce0sl, KaK MpaBUio, Ba BOIPOCA, OAUH U3 KOTO-
PBIX OTHOCATCSI K YKa3aHHBIM BBIIIE TEOPETUUECCKUM pasjienaM AUCIUIUIMHBI U OAWH — MpaKThde-
CKOMY NPUMEHEHUIO HEYOPSI0UEHHBIX IOJYIIPOBOJIHUKOB B JIEKTPOHHON TEXHHUKE.

OlieHKe Ha 3aKIIOYUTEIBLHOM CTaIMU TEOPETHUYECKOTO 3a4eTa MOJIBEpraloTCs YCTHBIE OTBETHI
9K3aMEHYIOIIEroCs Ha BOMPOCHI SK3aMEHAIIMOHHOTO OWIIeTa, a TaKKe JTOMOJTHUTEIBHBIE BOIPOCHI
9K3aMEHATOpa M0 KPUTEPUSIM IIKAIbl OLEHOK: «3aUYTEHO» — «HE 3a4TEHO».

[IpumensitoTcs cnenyromme KpuTEpUHU OLIEHUBAHUSI KOMIIETEHIIUH (pe3yIbTaToB):

- YPOBEHb YCBOCHHUSI MaTepuraia, mpeIyCMOTPEHHOT'0 MPOrpaMMOii;

- YMEHHUE aHaJIU3UPOBATh MaTE€pHall, yCTAaHABIMBATH IPUYUHHO-CIIEICTBEHHbBIE CBA3H;

- IOJTHOTA, APTYMEHTUPOBAHHOCTH, YOSKIEHHOCTH OTBETOB Ha BOIIPOCHI;

- Ka4eCcTBO oTBeTa (00I1as KOMIIO3HIIMS, JIOTHYHOCTD, YOCKICHHOCTD, OOIIIast 3P yAUIIHS );

- MCIOJIb30BAHUE JOIMOJHUTEIBHON JIMTEPATyphl IPU MOATOTOBKE K 3Taly MPOMEXYTOYHON
aTTeCcTalllH.

K onenke ypoBHS 3HaHUH U MPAKTUYECKUX YMEHUW U HABBIKOB PEKOMEHIYETCS MPEIbIBISATD
cienytromue oomue TpeOoBaHus.

Ornenka «3a4TeH0» BBICTABIACTCS O0y4aroIIeMycsi, KOTOPBII MOKa3bIBAET MOJHBIE WU JI0-
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CTaTOYHO IOJIHbIE U TBEP/IbIe 3HAHUS MPOrPAMMHOI0 MaTepuaia AUCUUILIINHBL, PAaBUIbLHOE ITOHHU-
MaHHUE CYIIHOCTH U B3aHMOCBSI3U PacCMaTpUBAEMbIX SBICHUI (IIPOIECCOB); MPaBUIBHO, apTyMEH-
THUPOBAHO OTBEYAET HA BCE BOIIPOCHL, C MIPUBEACHUEM IIPUMEPOB; BIAJEET IIPUEMAMHU PACCYXKICHUI
Y COIOCTABJISIET MaTepHall U3 Pa3HbIX UCTOUYHUKOB: TEOPHUIO CBSA3BIBACT C MPAKTUKOW, APYTUMH Te-
MaM¥ JIaHHOHM JUCUUIUIMHBI, APYTUX U3Yy4aeMBIX MPEIMETOB; JETAeT HECYIIECTBEHHbIE OIIHNOKH B
OTBCTAax Ha JOIIOJIHUTCIbHBIC BOIIPOCHI.

I[OHOJ'IHI/ITCJ'II)HLIM YCJIOBHEM IMOJYUYCHHUSA OLCHKHU «3a4TCHO» MOI'YT CTAaThb XOPOIIHEC YCIICXH
MIPH BBIMOJIHEHUN CaMOCTOSITETIbHOM paboThl, CHCTEMaTHYeCKasi akTHBHAs padoTa Ha MPaKTUYECKUX
3aHATHUSX.

Ouenka «He 3auTeH0» BBICTABISETCS 00YUaIOMIEMYCsl, KOTOPBIA JI€MOHCTPUPYET OTCYTCTBUE
3HAHWW 3HAYUTENILHOM YacTH MPOrPaMMHOr0 MaTepuaia JUCHUIUIMHBI (He crpaBuics ¢ 50% Bo-
MIPOCOB W 3aJ]aHHl IPH OTBETE HAa BOIIPOCHI OMIIeTa), B OTBETAX Ha JOMOIHUTEIBHBIE BOIIPOCH J0-
MyCKaeT CYMIECTBEHHBIC U IPpyOble ommOKu. [lemocTHOrO MpeacTaBIeHusT O B3aUMOCBSI3SX JJICMCH-
TOB TUCHUIUIMHBI «VHTe/IeKTya bHble aJalTUBHBIE MaTepualbl» W HCIOIb30BAHMS MPEIMETHOM
TEPMHHOJIOTHH Y 00y4aronierocs Her.

Tunosbie KOHTPOJIbHBIC TE€MblI NPAKTHYCCKHUX 3aHATHH H BOIIPOCHI MO0 AMCHMUIIJIMHE
«I/IHTeJ'[.]'IeKTyaJ'IbHBIe aJalITUBHBbIC MaTePUAJIbBD)

IIpyMepHbIe TeMbI NPAKTHYECKUX 3aHATHI

Ne HanmeHnoBanue TeMbl

KJIaCCI/Id)I/IKaIII/IH HMHTCIUICKTYAJIBHBIX aJalITUBHBIX MaTCPHAJI0B

AKXTHBHBIE JUDJICKTPUKH. HBCSOBHeKeTpI/IKI/I

AKTHBHBIE TUAIEKTPUKH. [TUpOIIEKTPUKHU. DIEKTPEThI

MarHuTHbIE MaTEPHAIIBI

HeynopsmoquHLIe MaTCpUaJibl

buonosumepsl U )KUBas MATEpUsI

N[O A IWIN(EF

Hanomarepuainsl 1 HaHoTexHOnoruu. KBantossle 3¢ ¢dextsl. HaHo4acTHIIbI 1 HAHOIOPOILKH.
OynaepeHsl 1 UX MPOU3BOJAHBIE, HAHOTPYOKH. HaHOKOMIO3MIIMOHHBIE, HAHOMOPUCTHIE U
(G yHKIIMOHAIbHBIE MaTepUaibl. MaTepualibl co celalbHbIMM MEXaHUUECKUMHU CBOMCTBaAMH

8 Hanomarepuansl M HaHOTEXHOJIOTMU. 3OHJOBble HaHOTexHONoruu. Hanomurorpadus,
HAaHOUMIPUTHHT. [IepCcrieKTUBBI U TeHACHIUN pa3paOOTKU COBPEMEHHBIX TEXHOJIOTHH U Ma-
TEPUAIOB

Ilpumepovt munogvix mecmosvix 3a0aHUN K NPAKMUYECKUM 3AHAMUAM RO OUCUUNIUHE U
0 CamocmoamenbHou padbomul

Tema: Ionapuzayus Ousiekmpuxos

1. [Monsipu3zanueit Ha3bIBAIOT COCTOSIHUE JUAJICKTPHUKA, XapaKTePU3YIOIIECeCs:

- HAJTMYUEM JIEKTPUUECKOI0 MOMEHTA Y JIF0OOT0 3JIEMEHTa ero 00bema;

- HaJIMYKEM DJIEKTPUYECKOI0 MOMEHTA Y HEKOTOPBIX 3JIEMEHTOB €ro 00beMa;

- HaJJM4MeM MarHUTHOTO MOMEHTA Y JIF000ro 31eMeHTa ero o0bema;

- HAJTMYUEM MarHUTHOTO MOMEHTA Y HEKOTOPBIX 2JIEMEHTOB €ro 00bema.

2. [Tongpuzanus — 310:

- OTPaHUYCHHOE CMEMICHNE CBOOOHBIX 3apsA0B WIIM OPUEHTAIUS TUTOIBHBIX MOMEHTOB MO
JENCTBHEM BHEIIIHETO YJIEKTPUUYECKOrO MOJIS;

- OrPaHUYEHHOE CMEIICHHE CBA3AHHBIX 3apSA0B WM OPUEHTALUS AUMOJIBHBIX MOMEHTOB 0]
JENCTBUEM BHEIIHETO 3JIEKTPUUYECKOrO MOJIf;

- Xa0TUYECKOE TETUIOBOE JIBFIKEHUE CBOOOHBIX 3aps 0B O] JCHCTBUEM BHEIIHETO JICKTPHU-
YeCcKOro IoJis;

- Xa0THYECKOE TeIJIOBOE JIBIKEHUE CBS3aHHBIX 3apsAI0B IMOJ JACHCTBUEM BHEIIHETO 3JIEKTPHU-
YECKOT0 MOJIA.

3. Jlumnonp — 3T10:




- CUCT€Ma OJJHOUMEHHBIX MOJIBH)KHBIX 3aPSJI0B;

- CHCTE€Ma Pa3HOMMEHHBIX TOJIBH)KHBIX 3aPsI0B;

- CCTEMa OJTHOMMEHHBIX CBSI3aHHBIX 3aPsJI0B;

- CUCTE€Ma Pa3HOMMEHHBIX CBS3aHHBIX 3apsJIOB.

4. IumonbpHBIA MOMEHT — JTO:

- BEKTOpHas (Qu3MYecKash BEIWYMHA, paBHAsS YAaCTHOMY 3apsijia JUIONS Ha €ro IUie4o

P =q/I[KH/M];
- CKaﬂprHafI (bI/ISI/I‘-IeCKaﬂ BEJINYHHA, paBHaﬂ I-IaCTHOMy Sapfula AUITOJI1 Ha €ro Imjicedo
P=a/T k)

- BeKTOpHas (u3HMYECKas BEIMYMHA, PaBHas NPOM3BEICHMIO 3apsja AUIOJS Ha €ro Iuie-
aoP=0xI [Ki-m];
- cKanspHas (pusMUecKas BeIMYMHA, PaBHAs IPOU3BEICHUIO 3apsjaa AUIIONS HA €ro IUIEYO0
=(gX
p=0gxI [Ki-M].
5. TTonspr30BaHHOCTBIO P IMDJIEKTPUKA HA3bIBAETCS:
- CKaspHas (pM3UYECKas BEIMYMHA, PABHAsS OTHOLIEHHMIO YJIEKTPHYECKOro MoMeHTa dp sie-

MEHTa JUAJIEKTpUKa K 00bemy dV 3Toro smeMenta P=dp/dV [K/m?];

- BeKTOpHas (u3MuecKas BEIUYMHA, paBHAsS OTHOIICHUIO JICKTPHUYECKOr0o MOMeHTa dp aiie-

MEHTa JUAJICKTpHKa K 00bemMy dV 3Toro snemMeHTa P=dp/dV [Kn/m?];
- CKaysipHas (pU3WYECKas BEJIMUYWHA, paBHAS MMPOU3BEIACHUIO SJICKTPUYECKOro MoMeHTa dp

= X
3JIEMEHTA AUAJIeKTpHKa Ha 00beM dV 3TOro saeMeHTa P =dpxdV [Ka-m*]

- BCKTOpHasA q)HSquCKaH BCIIMYMHA, paBHasd MNPOU3BCIACHUIO JJICKTPHUYCCKOIO MOMCHTA dp
= X

dJIEMEHTA IUJIEKTprKa Ha 00beM dV 3Toro sjaemMenTa

6. K MrHOBEHHBIM BHJIaM MOJISIPU3AI[TH OTHOCHUTCS:

- HOHHAs;

- HOHHO-PeJIaKCaIMOHHAS,

- CIIOHTaHHas;

- CTPYKTYypHasl.

7. K BU1aM monsipu3anuy, IpOUCXOAIIuX 0e3 oTeph YJHEPTUH, OTHOCHUTCSI:

- TUTIOJIBHO-PeJIaKCallMOHHAS,

- 3JIEKTPOHHO-PEJIaKCAIMOHHAS;

- pe30HaHCHAS;

- DJICKTPOHHAS.

8. OTHOCUTEIbHAS TUAJICKTPUYCCKAs MPOHUIIAEMOCTD € XapaKTepU3yeT CIIOCOOHOCTh Pa3iiny-
HBIX MaTEpHUAaJIOB TOJISPU30BATHCS B AJICKTPUUECKOM TI0JIe, ¥ CBs3aHa C 3apsiaoM Qo, KOTOPBIH Mpu-
CYTCTBOBAJI ObI Ha AJICKTPOJIAaX KOHACHCATOPA, €CIHM OBl X pa3felisil BaKyyM, U 3apsaoM Qg KOTo-
PBIii 00YCIIOBIJICH TOJIIPU3AIMEH JUAICKTPHUKA, CICTYIONIMM COOTHOIICHUEM:

_QO+Q;[
£=—0 =
- QO X
8=QO_QH
- QO :
_ Qo

QO+Q;[ :
8=—Q0
- QO_QH_

9. DneKTpOoHHAas MOISAPHU3AIUS MPEACTABISET COOOM:
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- YOpYroe cMelleHre u e opMaluio 3JIeKTPOHHBIX 000JI04YeK aTOMOB U HOHOB, CONPOBOK/1a-
€MOe TTOTePSIMHU SHEPTHH;

- YIpyroe cMemeHue 1 JepopMalnio 3JIeKTPOHHBIX 000J0YeK aTOMOB M MOHOB 0e3 MOTepu
SHEPTHH;

- HeoOpaTuMoe cMelleHNe U30BITOYHBIX 3JEKTPOHOB, BO3ZHUKAIOIIMX 32 CYET TEIJIOBOTO BO3-
OyXJIeHUs1, TIOJ] IeWCTBUEM DIIEKTPUIECKOTO OIS

- o0patuMoe CMeIIeHne M30BITOUYHBIX 3JIEKTPOHOB, BO3HHMKAIOIIMX 33 CYET TETIOBOI'O BO3-
OyIeHus, O] IeHCTBUEM IIIEKTPUIECKOTO MOJIS.

10. OTHOCHTENBbHAS NUATEKTPUUYECKAs MPOHUIIAEMOCTD € IUAJIEKTPUKOB C YUCTO JIEKTPOHHOU
TOJISIPU3AIUeH CBsA3aHa C UX KOI(PPUITMSHTOM MPETOMIICHUS CBETa N CIICTYIONUM COOTHOIIICHUEM::

-&e=N-

;

.e=1l/n :
e~n? :

_e~1/n? ]

11. Bpemst ycTaHOBJIEHUS 3JIEKTPOHHOM MOJISIPU3AIMHA COCTABIISET:

-10°-10%¢

-108-10"1¢;

-10 3 ¢;

-10 .

12. OTHOCHTENbHAS TUAJECKTPUUYECKAs IIPOHUIIAEMOCTD € JIUAJIEKTPUKOB C YUCTO JIEKTPOHHON
MOJISIpU3aIMeil C POCTOM TeMIIEpaTyphbl B IPEEIax OJJTHOTO arperaTHOro COCTOSTHUS BEIIECTBA:

- MOHOTOHHO BO3PacTaeT;

- MOHOTOHHO YOBIBAET;

- U3MEHAETCA CKAaYKOOOpa3Ho;

- IMeeT MAaKCUMYMbI 1 MUHUMYMBI.

13. VNonHas nonspu3anus npeacTaBiseT coOo0i:

- YIpyroe CMeIIeHNe CBSI3aHHBIX HOHOB HAa PACCTOSHUS, MEHBIIIE TIEPHOa KPUCTALITUIECKON
pelIeTKH, TPOUCXOsIIre 6e3 OTEepPU IHEPTUH;

- YIPYroe CMeIIEHUE CBA3aHHBIX MOHOB HAa PACCTOSIHUS, MEHBIIE MEPUOAa KPUCTAIUTMUYECKOM
PENIETKH, COMPOBOXKTaEMOE TTOTEPSIMU IHEPTUH;

- YIIPYroe CMeIleHUE CBSI3aHHBIX MOHOB HA PACCTOSHUA, PABHOE HECKOJIIBKUM MEpHOJaM KpH-
CTAJNTMYECKOMN PEIIETKH, COMTPOBOXKIAEMOE MOTEPSIMU SHEPTUH;

- YIIPYroe CMEIICHHE CBSI3aHHBIX MOHOB HA PACCTOSHUS, PABHOE HECKOJIBKUM IEpUoAaM KpH-
CTAJUTMUECKOM pelIeTKH, MPOUCXOIsIIHe Oe3 TOTepH SHEPTHUH.

14. BpeMsi ycTaHOBJIEHUSI MOHHOM MOJISIpU3aLUUA COCTABIISIET:

-10°%-10"1¢

-10%-10"1¢;

-10 3 ¢;

-10 ¢,

15. OTHOCHTENBbHAS TUAJIEKTPUYECKAsT TIPOHUIIAEMOCTD € JAUAJIEKTPUKOB C YHCTO MOHHOU TTO-
JSpU3aIUeil ¢ pOCTOM TeMIEpaTyphl B OOIBITUHCTBE CIY4aeB:

- MOHOTOHHO BO3PACTaET;

- MOHOTOHHO YOBIBAET;

- U3MEHSIETCS CKaYKo00pa3Ho;

- UMEET MAKCUMYMbl © MUHUMYMBI.

16. JlunonsHO-peakcallMOHHAs MOJSIPU3aIUs PEACTaBISET COOO0M:

- MOJIHYI0 OPUEHTAIIMIO AMUIOIBHBIX MOJIEKYJ MOJ JeHCTBHEM BHYTPEHHHUX MPOIIECCOB B JIH-
3JICKTPUKE O3 BHEIIHUX BO3/ICHCTBHIA;

- YACTHYHYIO OPUEHTAIMIO JUTOIBHBIX MOJIEKYJ O] ICUCTBHEM BHYTPEHHUX MPOIIECCOB B
IURJIEKTpUKE 0e3 BHEIIHUX BO3/ICHCTBUI;

- IOJIHYIO OPUEHTAIMIO TUIIOJIBHBIX MOJIEKYJ IO/ JEUCTBUEM JIEKTPUUECKOTO MOJIS;
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- YACTUYHYIO OPUEHTAILIMIO AUITOIBHBIX MOJIEKYII TI0J] IEHCTBHEM JIEKTPUIECKOT O TIOJISL.

17. Bpemsi ycTaHOBJICHUS TUTIONBHO-PEJIAKCAITMOHHOM MOJISPU3AIIUU COCTABIISICT:

-10°-1010¢;

-108-10"1¢;

-10 B ¢;

-10 ¢,

18. JlunmonpHO-peaKkcallMOHHAsl MOISpU3aIiis Ha0II01aeTCs B:

- Ta3000pa3HBIX AUIJICKTPUKAX;

- )HJIKAX HEMOJSIPHBIX TUAJICKTPUKAX

- KHJIKUAX MTOJISIPHBIX JIUAJIEKTPHKAX;

- TBEP/IBIX HEMOISIPHBIX TUDJICKTPUKAX.

19. TunonbHO-peaaKcaiuoHHas MOJSIPU3aIis HaOI0IaeTCs B TBEPABIX JUAJICKTPUKAX

- momuatrieH (C2Ha)n;

- momuBuHIIXIOpH (C2H3Cl)p;

- nonuterpadropatuiicH (CaFa)n;

- monmuctupo (CgHg)n.

20. OtHOCHTENbHAS AMAICKTPHUECKAs MPOHUIAEMOCTh € JHUAJICKTPHUKOB C JTHUIIOJIBHO-
pelakcalioHHON MOJNSPU3aIUeii ¢ pOCTOM TEMIIePaTyphl HMEET CIEeAYIOIINI XapaKTep:

- MOHOTOHHO BO3PacTaeT;

- MOHOTOHHO yOBIBaET;

- UMEET MaKCHUMYM;

- UMEET MUHHMYM.

21. OrtHocHTEeNbHAS JUAJICKTPUYECKas MPOHHUIIAEMOCTh € AWDJICKTPHKOB C JIMITOIBHO-
pelaKCalMOHHOM MOJIIpU3alkell 3aBUCUT OT IIapaMETPOB OKPYKAIOIICH CPEIIbl:

- OCBEIIIEHHOCTb;

- BJI&YKHOCT;

- 1aBIICHHE;

- TeMIeparypa.

22. Tlotepu SHEpruu, COMPOBOXKIAIONIUE IWIOIHHO-PEIIAKCAIMOHHYIO TOJISpHU3aIuio, 00y-
CJIOBIICHBI:

- KYJIOHOBCKUM B3aUMO/ICHCTBUEM MOJIIPHBIX MOJICKYJI;

- Xa0TUYECKHUM TEIJIOBBIM JBM)KEHUEM TOJISIPHBIX MOJICKYJT;

- CWJIaMH MOJICKYJISIPHOT'O COIPOTHBIICHHSI IIOBOPOTY MOJISIPHBIX MOJIEKYIT;

- B3aMMOJICHICTBEM MAarHUTHBIX MOMEHTOB TOJIIPHBIX MOJIEKYJI.

23. Ilpu munonbHO-peNaKcalliOHHON MOJISIPU3AIUU TIPH CHATHH SJICKTPUUYECKOTO TTOJISI OPHCH-
TaIysl TMOJIIPHBIX MOJIEKYJ CO BpeMeHeM ociiabeBaeT. 3aBUCHMOCTD IMOJSPU30BAHHOCTH JTUDJICK-

TPHUKa OMUCHIBACTCA CeAyIOIe Gpopmymou:
_ P(t) =P(0) -exp[-t/1].

_P(t) = P(0)~exp[t/1:];
_P@) = P(O)-In[—t/r];
_P@) = P(O)-In[t/r];

rze t — Bpems, IpolieIee nocie CHATUS JIEKTPUUYECKOr0 MOJIs; T — BPEMS peJIaKCcalluu.

24. DneKTpOHHO-peNlaKCA[MOHHAs MTONIIpU3aLUs IPECTABIsIET COOOM:

- YIpyroe cMenieHune 1 ae(opMariio 3JIeKTPOHHBIX 000JI0YeK aTOMOB U HOHOB, COTPOBOKIA-
€MOo€ MOTEePSIMU YHEPTUH;

- YOpyroe cMelieHue u edopMaiuo 3JIeKTPOHHBIX 000J104YeK aTOMOB U MOHOB 0€3 MOTepH
SHEPIUu;

- HEOOpaTUMO€E CMEIEeHHE M30BITOYHBIX AJIEKTPOHOB, BOSHUKAIOLIUX 3a CYET TEIJIOBOTO BO3-
Oy>XJeHHUs, O] AeHCTBUEM IIEKTPUUECKOro MoJis 6€3 MOTepH SHEPTHH;

- o0parumMoe CMelIeHHe M30BITOYHBIX 3JIEKTPOHOB, BO3HUKAIOIIMX 324 CYET TEIJIOBOTO BO3-
OyXJeHusl, o] 1eWCTBUEM JIEKTPUUECKOIO MOJIs, COTPOBOXKIAEMOE MOTEPSIMU SHEPTUU.
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25. BpeMs ycTaHOBJICHUS 3JIEKTPOHHO-PENAKCAIMOHHOMN MOJISIPU3ALMU COCTABIISIET:

-10°-10%¢

-108-101¢;

-10 B ¢;

-10 ¢,

26. OtHOcUTENbHAS AMAICKTPUUECKAs MPOHHUIIAEMOCTh € IUDIIEKTPHUKOB C 3IEKTPOHHO-
peltakcalMOHHBIM MEXaHU3MOM TOJIIPU3AIIUEH TIPU YBEITUYCHUH TEMIICPATYPHI:

- MOHOTOHHO BO3PacTaeT;

- MOHOTOHHO YOBIBA€T;

- IMEET MaKCUMYM,;

- IM€eT MUHUMYM.

27. loHHO-penakcaluoHHasl MOJIIPU3alUs PEACTABISET COOOM:

- YIIPYyroe CMEIICHUE CBS3aHHBIX MOHOB HAa PACCTOSHUS, MEHBIIIC TIEPHO/Ia KPUCTAIUTMYSCKOM
pelIeTKH, TPOUCXOsIIre 6e3 MOTepU IHEPTUH;

- YIIPyroe CMEIICHHE CBA3aHHBIX MOHOB HAa PACCTOSHHUS, MEHbBIIE TIEPUO/Ia KPUCTATUIMYECKON
pEIIeTKH, COTPOBOXKAAEMOE IIOTEPSIMH JHEPTHH,

- o0paTtuMoe cMmellleHre cIab0oCBA3aHHbIX HOHOB HA PAaCCTOSHHUSA, paBHOE HECKOJIBKUM IEpH O-
JlaM KPUCTAILTUYECKON PEIIETKH, COTPOBOXKAaEMOE MOTEPSIMU YHEPTUH;

- o0paruMoe cMelIeHre cIab0CBsI3aHHBIX HOHOB HA PACCTOSHUS, PAaBHOEC HECKOJIBKUM MEPHO-
JlaM KpUCTAJTMYECKON PELIeTKU, IPOUCXoAsine 6e3 MoTepy IHEPrUu.

28. Bpemst yCTaHOBJICHHSI HOHHO-PEIaKCAIIMOHHOW MO PU3AI[UU COCTABIISIET:

-10°-101%¢

-108-10"1¢;

-10 B ¢;

-10 ¢,

29. NonHo-penakcalnoHHas MoJIIpr3alis HaOIt01aeTcCs B:

- JKUJKUX HEMOJSPHBIX TUAJIEKTPUKAX;

- JKUJKUX MOJISIPHBIX TUAJIEKTPUKAX;

- TBEPBIX MOHHBIX JUAJICKTPUKAX C HEIUIOTHOW YITAaKOBKOI;

- TBEPAbIX JTUHEHHBIX MMOIMMEPAX.

30. OrtHocuUTeNbHasT JUAJIEKTpUYECKass MPOHUIIAEMOCTb € JAMDJIEKTPUKOB C HOHHO-
peltakcaliOHHBIM MEXaHU3MOM TOJISIPU3AIUeii TP YBEITMICHUH TEMIICPATYPHI:

- MOHOTOHHO BO3PAacCTaeT;

- MOHOTOHHO YOBIBA€T;

- IMEET MaKCUMYM;

- IM€eT MUHUMYM.

31. BO3HUKHOBEHUE BHYTPEHHETO AJIEKTPUYECKOrO TMOJS MOJ JACHCTBHEM BHEIIHEro y IU-
AIEKTPUKOB C MUTPAIIIOHHBIM MEXaHIU3MOM TOJIIPU3aIUsT 00YCIOBIICHO:

- YIIPYTUM CMEIIICHUEM CBSI3aHHBIX 3apsIOB;

- YIPYTUM CMeIlleHHeM CBOOOIHBIX 3apsIOB;

- HAJIMYMEM MPOBOMSAININX BKIIOYCHHI, a TaKKe HATMYMEM CIIOCB C PA3IMYHOU MPOBOIUMO-
CTBIO;

- OpUEHTAIMEH AIEKTPUYECKHMX MOMEHTOB IUIMOJIBHBIX MOJEKYN MOJ JEHCTBHEM BHEIIHETO
AIEKTPUIECKOTO TOJIS.

32. CrioHTaHHas (CaMONPOU3BOJIbHAS ) TTOJISIPU3ALIAS ITPEJICTABIISIET COOOM:

- OPUEHTAIIMIO DJIEKTPUUECKUX MOMEHTOB JOMEHOB H3-32 XaOTUYECKOTO TEIUIOBOTO JIBHKE-
HUS;

- OPHCHTAIINIO JJIEKTPUICCKUX MOMEHTOB JJOMEHOB ITOJT JICHCTBUEM BHYTPEHHUX IPOIIECCOB B
IURJIEKTpUKE 0e3 BHETHUX BO3JCHCTBUI;

- OPUEHTAIUIO AJIEKTPUYECKUX MOMEHTOB JIUIOIBHBIX MOIEKYN IO JACHCTBHEM BHEIIHETO
AJIEKTPUYECKOTO TOJIS;

- OPUEHTAIMIO AJIEKTPUYECKUX MOMEHTOB TUIOJBHBIX MOJEKYI IMOJ JIEHCTBUEM BHEIIHETO



MarHUTHOTO IOJISL.

33. OTHOcUTeNbHAS AUAIIEKTPHUUECKas MPOHUIIAEMOCTh € AUAJICKTPUKOB CO CIIOHTAHHBIM (ca-
MOIIPOU3BOJILHBIM ) MEXaHU3MOM TOJIIPU3aIlieil MOXKET JTOCTUTaTh 3HAYCHU

- 10 - 50;

- 100 - 200;

- 500 - 9000;

- 10000 - 30000.

34. OtHocuTeNbHAS AUAIEKTPUUECKas MPOHUIIAEMOCTh € JAUAJIEKTPUKOB CO CIIOHTAHHBIM (ca-
MOIIPOU3BOJILHBIM) MEXaHHU3MOM MOJISIpU3alied TP YBEIUUECHUH TEMIIEPaTyphl:

- MOHOTOHHO BO3PacTacT;

- MOHOTOHHO yOBIBaeT;

- IMEET MUHHMYMBI U MAaKCUMYMBI;

- I3MEHSETCS CKaYK000pa3HO.

Tema: Ilvezoonekmpuxu

1. K nbe30351eKTpuKaM OTHOCST:

- TUDJICEKTPUKHU, KOTOPBIE 00JIAJIAaIOT CHIIEHO BRIPAXKEHHBIM MTHE303JIKTpUUeCKUM d(hheKkTom;

- TUAJICKTPUKH, KOTOpPBIE 00a1at0T C1ab0 BEIPAKEHHBIM MTbE303JIEKTPUICCKUM (P PeKToM;

- TUDJIEKTPUKH, Y KOTOPBIX U3MEHSETCS CIIOHTaHHAS TTOJISIPU3ALINS;

- TUDJICKTPUKH, Y KOTOPBIX H3MEHSETCS CIIOHTAHHAS TOJISIPU3aIs Ipu OONBIION HAPSKEHH O-
CTH 3JICKTPUYECKOT O TOJIA.

2. IIpssmbIM TTbE30371EKTPUUECKIM 3(H(PEKTOM HAZBIBAIOT:

- SIBIICHUE TIOJISIPU3AIAH TUDJICKTPUKA TIO]] ISHCTBUEM DJIEKTPUIECKOTO TIOJIS;

- SIBJICHUE TIOJISIPU3AIAH JTUJICKTPUKA TI0]] JICHCTBUEM HU3KOH TeMITepaTyphl;

- SIBJICHUE TIOJISIPU3ALIMH TUAJIEKTPUKA O] ICWCTBUEM MEXaHUYECKUX HAIPSHKCHU;

- U3MEHEHUE TUHEHHBIX Pa3MEPOB TUAJICKTPUKA TOJ JEHCTBHEM HANPSDKEHHOCTH JJIEKTpHYe-
CKOTO ITOJIS.

3. O6paTHBIM TBE303JIEKTPUUECKUM 3(H(PEKTOM HaA3BIBAIOT:

- HeoOpaTUMOe CMEIEHUE 3apsI0B O] ICHCTBUEM HANIPSKEHHOCTH DJIEKTPUIECKOTO TOJIS;

- CMEIICHHE JICKTPOHHON OPOMTHI MO/ ICHCTBUEM HANIPSHKEHHOCTH AJIEKTPUIESCKOTO OIS,

- U3MEHEHHUE JIMHEWHBIX Pa3MepPOB MO/ IeHCTBUEM TeMIIepaTyphl;

- I3MECHEHUE JTMHEWHBIX Pa3MEPOB MO/ IeWCTBUEM HANPSHKEHHOCTH 3JIEKTPUYECKOrO OIS,

4.3aBHCUMOCTH 00PaTHOT'O TTBE303JIEKTPUIECKOro 3 (heKTa OmuCchIBaeTCS (POPMYITON:

- Al =6 = Ed;

- ANl = In(o) = E/d;
- Al = o6 = exp(E/d);
- Al = ¢ = Ed.

5. IIpo0ABbHBIM MbE303JIEKTPUIECKUM Y HEKTOM Ha3bIBAIOT:

- Takoil 3¢ekT, Korga BOSHUKHOBEHHE TUMOJNEH HA MPOTHUBOMOIOKHBIX TPAaHIX MIACTUHKU
OTPEIENSIOT B TPOTHUBOIOIOKHOM HAIpaBJICHUH, B KOTOPOM OBUTH MPHIIOKEHBI MEXaHUYECKHE
ycuius, a Ipu 00paTHOM Ibe303JIeKTprUeckoM 3 dekre nedopmannio u3MepsIoT B HAPaBICHUN
MPUIIOKEHHOTO HJIEKTPUUYECKOTO TTOJIS;

- Takoi 3¢ (eKT, Korga BO3SHUKHOBEHUE 3apsiIOB Ha MPOTHBOIOJIOXKHBIX TPAHSIX IIACTUHKU
ONPE/CIAIOT B TOM K€ HalpaBJICHUH, B KOTOPOM OBUIH NMPHIJIOKEHBI MEXaHUYECKUE YCHIIUS, a TIPU
00paTHOM MBE303JEKTPUIECKOM P deKTe 1edhopMaIiio U3MEPSIIOT B HAPABICHUH MTPUIIOKEHHOTO
AJIEKTPHUYECKOTO TIOJISA;

- 3(h(hexT, B KOTOPOM BO3HHKAIOILIME TUIIONN MM JedopMannuy W3MEpSIOT B HalpaBlICHHH,
NEePIEHINKYIIPHOM HAllPABICHUH MEXaHUUECKUX YCUIIUH;

- Takoi 3¢ EKT, Korna BOSHUKHOBEHHE 3apsijia Ha TPAHAX IJIACTUHKU OMPEICISIOT B OJHOM
HAIpaBJICHNHU, B KOTOPOM OBLIM MPUIOKEHBI MEXaHHMUECKHUE YCHIIHS, a P OOPAaTHOM IbE303JICK-
TpuyeckoM 3P dexTe aedopMalnio U3MEPSIOT B MPOTHBOIOI0KHOM HAMPABICHUN HPUIOKEHHOTO
AIIEKTPHUYECKOTO TIOJS.

6. YpaBHEHUS MPSIMOro M 00paTHOTO Mbhe303(h(HEKTOB B TEH30pHOU (hOpME UMEIOT CIEeAYIO-
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WA BU;

- Pi = djj '0j, 0j = dij /Ej;

- Pj = dij -0, i = dij Ej;

- Pi = dij /o3, 0; = dij “Ej;

Pi = dij gy, dj = djj Ei.

7. IoriepedHbIM MMbE303JIEKTPUIECKUM P (PHEKTOM HA3BIBAIOT:

- BO3HUKAOIIHE AcopMaliiu, Py HarpeBaHUH ITbE303JIEMEHTA BBIIIE TOUKH Kropwu;

- BO3HHKAOIIUE 3apsbl WK JAePOpMaIllii U3MEPSIOT B HAIPABJICHUU, MEPICHIAUKYISIPHOM
HAIPABIICHUIO MEXAaHUUYECKUX YCHIIUN WITH JEKTPUUYECKOTO OIS,

- BO3HUKAFOIIINE 3apsiIbl, IPU HArpeBaHUU MBE303JIEMEHTA YyTh HUXKE TOUKH Kiopu;

- BO3HUKHOBEHHE OOJBIION HATPSHKEHHOCTH AJIEKTPHUYECKOTO TOJIST TIPU BO3JCHCTBUU MeXa-
HHUYECKUX HaIPKEHUH.

8. [Tre309(dexT HabIIOgaeTCS UG B BEMIECTBAX C:

- TOMEONOJISIPHON XMMHUYECKOUN CBA3bIO;

- MOJIEKYJISIPHOH CBSI3BIO;

- TETEPONOJISIPHOMN CBS3bIO;

- KOBJICHTHOM CBA3BIO.

9. I1be30nseKTpUKaMu MOTYT OBITH TOJBKO BEIIECTBA C:

- HA3KUM YJIEITEHBIM COPOTHUBIICHHEM;

- B IPOMEXYTOYHBIM COITPOTHBIICHUEM MEXTy IPOBOJHIHKOM H ITOJIYIIPOBOAHUKOM;

- B IPOMEXYTOYHBIM CONPOTHBIICHUEM MEX]Ty MOTYTPOBOJIHUKOM U TUAJICKTPUKOM;

- BBICOKHUM YJICTbHBIM COIPOTHBICHUEM.

10. Ilpu kakoil TemnepaType NponajgaT NbE303JIeKTPUUECKHE CBOMCTBA B-KBapLa:

- 550 °C;

- 680 °C;

- 573 °C;

- 236 °C.

11. IlmacTHHKA MOHOKPUCTAITUYECKOTO KBapIla, BRIpe3aHHbIE BJIOJb KaKOW OCH HE 00JagaroT
MbE303JIEKTPUICCKIM (D PerToM:

- BBIpE3aHHbIE MEPICHIUKYIISIPHO ONTUYECKON OCH Z;

- BBIPE3aHHbIE MEPIICHANKYISIPHO MEXaHUYECKOH ocH Y

- BBIPE3aHHbBIC TAPAIUICITBHO MEXaHUISCKOM ocH Y,

- BEIpE3aHHbIE MMapauIeIbHO AIEKTPUIECKOi och X.

12. TIpeumyiiecTBaMH KBapIEBBIX PE30HATOPOB SIBIISIFOTCS:

- BBICOKAsI TeMITepaTypHasi CTaOMIBHOCTD;

- MaJIbIH tg0 M BBICOKAsi MEXaHW4YECKasi JOOPOTHOCTH;

- BBICOKH tgd 1 Manas MexaHuueckas JoOpOTHOCTh;

- OosbIIOe MPOOMBHOE HAIPSIKEHUE.

13. OCHOBHBIM MaTepUaIOM JUIsl M3TOTOBJICHUS IMbE30KEPAMUYCCKHX JJIEMEHTOB SIBIISTFOTCS
TBEpJIbIC PACTBOPBI:

- (CoF4)n (momuTeTpadTOpITHIICH);

- PbZrOs — PbTiO3 (unpKOHAT-TUTAHAT CBUHIIA),

- SryBa1-xNb202 (Hnoba Gapusi-cTpoHIHs));

- (CoH4)n monuaTHIIEH.

14.B nmyqmix KpucTajiaX KBapiia MeXaHH4ecKast JOOPOTHOCTh MOYKET JIOCTHTaTh:

-10°-10%;
- 107 -10°%
-108-10";
- 10* - 10°.

15. IlnacTMHKa MOHOKPHMCTAJUIMYECKOTO KBapla, BBIPE3AHHBIE BJOJb KAKOW OCH CO3JAcT
HauOOJIBIIUHI 3aps;
- BBIPE3aHHbIE MapaJUIEIbHO IEKTPUIECKOH och X;
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- BbIpE3aHHbIE MEPIEHANKYISIPHO MEXaHUYECKOH ocu Y
- BBIpE3aHHbIE TEPIICHANKYASIPHO dNIEKTpUIecKor ocu X;

- BBIPE3aHHBIE MEPIICHIUKYISIPHO ONTHYeCKor ocu Z/

Bomnpochkl K TEOpEeTHYECKOMY 3a4eTy

Tema 1 «BBeaenue

1.1 | Knaccudukanysi MaTrepraaoB 3JIEKTPOHUKH 10 arperaTHOMY COCTOSIHHIO U CTPYKTYPE
Tema 2 «Knaccudukanusi HHTEJIEKTYAJBHBIX 21ANTHBHBIX MATEPHAJIOB
2.1 | OCHOBHBIC THITBI XUMUYECKHX CBSI3CH B MaTepraiax dJICKTPOHUKU
2.2 | Knaccudukanusi HHTEIEKTYallbHBIX MaTepUaioB AJIEKTPOHUKHU MO 3JIEKTPHUUYECKUM U OMTH-
YECKUM CBOKCTBaM
Tema 3 KAKTHBHBIE TUYIEKTPUKH»
3.1 | MnuTennexryanbHble MaTepuaibl. JIUdIeKTpUKU. BUabl aKTUBHBIX AUIJICKTPUKOB
3.2 | Honspuzanus. CnonTanHas nossgpu3anust. CEerHeTOdJIeKTPHKH.
3.3 | JlomMeHHasl CTPYKTYpa CETHETOAIEKTPUKOB. JIMAIEKTPHUECKUI THCTEPE3HC.
3.4 Bupl 1usiekTpudecKor MPOHUIIAEMOCTH CETHETOAIEKTPUKOB
3.5 | Knaccudukarus cerHeT0dJICKTPUKOB. MeXaHU3M CIIOHTAaHHOW MOJIIPU3aIlun
3.6 | JlomeHHAs CTPYKTYpa CETHETONIEKTPUKOB. AHTHCETHETONICKTPUKHU
3.7 | [lpumeHeHne CeTHETORIEKTPUKOB. BHJIbI CerHETOKEpaMHUKH
3.8 | IlpumeHeHue cerHeTONeKTPpUKOB. Bapukonpl. JIMdIeKTpudecKre YCHINTENN
3.9 | IlpuMeHeHne CETHETOIIEKTPUKOB B KauecTBe AneMeHToB namsaTH. Ctpykrypa KMOIT KHU ¢
CErHeTOdJIeKTpUUecKuM KoHzaeHcatopoM. Ctpykrypa FRAM sueliku ¢ cernerosyiekrpuye-
CKUM KOHJICHCAaTOpOM
3.10 | IlpumeHeHHEe CETHETO- M AHTHUCETHETODJIEKTPUKOB JJISi MOIYJSIMUA M MPeoOpa3oBaHUs Jia-
3€pHOr0 U3JIy4eHHUs. DIEKTPOONTUYECKUH 3P heKT
[Tbe3onnextpuku. [Ipsmoii u oOpatHbiil mbe3odddexT. [IpogonbHbIl U TONEepeUHbld Ihe-
309 ekt
3.12 | IlpumeHeHune mhe303eKTPUKOB. [1be30Tpancdopmaropsl. [1be303aeKTpHYSCKIE MaTePHAITBI
3.13 | IMupoonekrpuku. [lepBuunblii u BropuyHbid mpodPdekT. [IpuMeHeHne TupodIeKTPUKOB
3.14 | Dnextpetsl. TepmodnekTpeTsl. DOTOIIEKTPETHI
3.15 | Ilpumenenue ai1ekTpeToB. CriocoObl MONy4YeHHsI SJICKTPETOB
Tema 4 «MarHuTHbIE MATEPHAIBD)
4.1 | MarauTHble MaTepHasibl. Bujpl MarHUTHBIX MaTepuayioB. HamarHmyeHHOCTh. MarHuTtHas
BOCTIpUUMYMBOCTh. CriuH anekTpoHa. OOMeHHOe B3aUMOJIeH CTBHE.
4.2 | Kimaccudukaius BemecTB Mo MarHUTHBIM CBOMCTBaM. J[naMarHeTHku, mapamMarHeTuku, gpep-
pPOMAarHeTHKH, aHTU(EePPOMAarHeTUKH, (peppUMarHeTUKH
4.3 | IIpupona dbeppomarnernszMa. JHeprusi 0OMEHHOTO B3aUMO/ICHCTBUSI.
4.4 | JlomeHHBIE CTPYKTYPHI (heppOMArHeTUKOB. MarHuTHAsI aHU30TPOIHUS
4.5 | 3aBUCHUMOCTh MarHUTHBIX CBOWCTB (DeppOMArHeTUKOB OT TEMIEPATYPHI.
4.6 | ®eppoMarHeTHKU B NEPEMEHHBIX MATHUTHBIX MOJSIX. BBl TOTEpPH
4.7 | KommuiekcHasi MarHUTHasi MPOHMUIIAEMOCTh. BhICOKOUACTOTHBIE TOTEpHU B (heppoMarHeTukax
4.8 | IloBepxHocTHbIH 3 dekT B peppoMarneTukax. [JoMeHHbIE CTPYKTYPhI B TOHKMX MarHUTHBIX
MIJICHKAaX
4.9 | Marauromsrkue marepuansl. HU maruutomsirkue marepuanbsl. HU3KOKO3pLIUTHBHBIE MarHu-
TOMSTKHE CIIIaBbl. AMOp(hHBIE MATHUTHBIE CILIABBI
4.10 | Beicoko4acTOTHBIC MarHuTOMsTKHEe Matepuaibl. Depputhl. Depputbl. Bumsl deppuros.
MexaHu3M KOCBEHHOT0 0OMEHHOT'0 B3aUMOICHCTBUS
4.11 | MarautoaudiekTpukn. TpeOoBaHMs K MATHUTOIUDICKTPUKAM.
4.12 | MarauToTBepabie MaTepuaibl. [lapamMeTpsl MarHUTOTBEPIBIX MATEPUATIOB
4.13 | Ilpupona HamarauyeHHoro coctosHus. Kiaccudukaims MarHuToTBEPABIX MaTEPHATIOB
4.14 | MarauTHble MaTepHaJIbl CIEIUATHLHOTO HA3HAYCHUSI.
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Tema 5 «KuakocTn»

5.1 | Knaccudukarus >kuIKOCTeH U TUTIOB MEKMOJISKYJISIPHBIX B3aUMOJICHCTBHIA.
5.2 | TermmoBoe ABMKCHHUE YACTHIL B KHJIKOCTSIX
5.3 [TonumepHbIe )KUAKOCTH
54 KBaHTOBEIC )XHAKOCTH
5.5 | Kuakue kpuctauiel. HemaTuku, CMEKTHKH, XOJIECTEPUKU. TepMOXpOMHBIN 2 (DEKT.
5.6 | Dnekrpoontuyeckue 3((HEKTHl B HEMATHUECKUX KUAKHX KpHUcTaiaX. ['oMoreHHas u ro-
MEOTPOITHASI OPUCHTAIMSI MOJICKYJI. XapaKTePUCTUKU HEMATHISCKUX JKUJIKUX KPUCTAIOB
5.7 | KOHCTpYyKIMS AJIEKTPOONITHYECKON slUeHKH Ha KUJAKUX Kpucramax. /[uHamuueckoe pacce-
SITHME CBETA B JKUJIKUX KPHCTAJIIaX
5.8 | Iloneroii anekrpoonTuueckuii dpdexr B XK. «TBuct»-3dpdexr. [[BeTHbIE M300pakeHMHs,
nosnydaembie ¢ nomolpio XKK. TFT LCD nanenu.
Tema 6 «HeynopsizoueHHbIe MATEPHAJIBID»
6.1 | OcobeHHOCTH aTOMHOM CTPYKTYPBI HEYNOPSIOYEHHBIX CUCTEM
6.2 | DIEKTPOHHBIE COCTOSHUSA, ONTUYECKUE CBOWCTBA M TPAHCIIOPT HOCUTENEH B HEYMOPSIOUCH-
HBIX TIOTYIPOBOAHUKAX
6.3 | OcobeHHOCTH yIpaBIeHHs] CBOMCTBAMH HEYIOPSI0YEHHBIX MTOJYIIPOBOJTHUKOB
6.4 | TexHomoru4eckrue METOMbI TMOMyYEHUs OOBEMHBIX U IJICHOYHBIX HEYMOPSAOYCHHBIX TOMY-
MTPOBOTHUKOB
6.5 | DnexTpoHHbIE MPUOOPHI U YCTPOUWCTBA HA OCHOBE HEYNOPSAOYEHHBIX MOTYIPOBOIHUKOB
Tema 7 «buonoJuMepsl ¥ JKUBAasi MaTEPUSI»
7.1 | Ocoboe MecTO OHOIOIMMEPOB U KUBOW MaTEPHH CPEJIM HEMIEPHUOIUYECKUX CUCTEM
7.2 | OcHoBHasi 0COOCHHOCTh CTPYKTYPHOU U (DYHKIIMOHAIILHOW OpTaHU3aI[MH KUBOH MaTepuu
7.3 | Tpu OCHOBHBIX YHEPTeTHUCCKIX COCTOSHHS aKTHBHOM CPEJIbI
Tema 8 «Hanomarepuajbl 1 HAHOTEXHOJIOTHH»
8.1 | Ponb cBOOOMHBIX M BHYTPEHHUX MOBepxHOCTeH. KBaHTOBBIE 3P DEKTHI.
8.2 HaHoyacTHIIbl 1 HAHOIIOPOIITKH.
8.3 | ®ymnepeHsl U UX MPOU3BOAHbIE, HAHOTPYOKH
8.4 | HaHOKOMIIO3UITMOHHBIC, HAHOIIOPHUCTHIC M (DYHKIIMOHAIBHBIC MATSPHAIIBI
8.5 | Marepuaiisl co cieninaabHbIMU MEXaHUUYECKUMU CBOICTBaAMH
8.6 | TekcTHiIbHBIC HAHOMATEPUAIIBI
8.7 30H10BbIE HAHOTEXHOIOT U
8.8 | Hanonurorpadus, HAHOUMIPUTHHT
Tema 9 «3ak/0ueHue)
9.1 | CoBpeMeHHbIE TOCTHKEHHS U MPOOJIEMBbI B 00JACTH MHTEJUIEKTYalbHBIX aJalTUBHBIX MaTe-
pHAJIOB B DJIEKTPOHUKE
CocraBui
K.T.H., IOUEHT Kadeapbl MUKPO- M HaHOIJIEKTPOHUKHU Bumnskos H.B.

3aB. kadeapoil MUKPO- U HAHODJICKTP OHUKH
1.¢.-M.H., TOLEHT JIutBunoB B.T.
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