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OneHouHble MaTepualbl — 3TO COBOKYNHOCTb  y4€OHO-METOJMYECKUX MaTepHalioB
(KOHTPOJIBHBIX 3aJaHHi, omucaHuil GopM M mporenyp), NpeAHA3HAYCHHBIX JUIS OLIEHKH KauecTBa
OCBOGHMS OOYYalOIMMKCS JaHHOW JUCUMIUIMHBI KaK YacTHM OCHOBHOH mpodeccnoHaabHON
00pazoBaTeNbHON MPOTPAMMBI.

Ilenp — OUEHUTH COOTBETCTBHE 3HAHUM, YMEHHH U YpOBHsS NPUOOPETEHHBIX KOMIIETEHIUH
o0yyaromuxcs HeasiM 1 TpeOOBaHUAM OCHOBHOMW Mpo(decCHOHaNbHONW 00pa30BaTEeIbHOM MPOrpaMMbl B
X0JI€ MPOBEACHUS TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTECTALlUU.

OcHoBHas 3amaya — OOECHEYUTH OLEHKY YPOBHSA C(HOPMHUPOBAHHOCTU OOLICKYJIbTYPHBIX,
o01enpopeccHOHANBHBIX U NPO(PECCHOHANBHBIX KOMIIETCHIIMN, NMPHOOpETaeMbIX 00yJarolUMMHCs B
COOTBETCTBHH C 3TUMHU TPEOOBAHHUSIMHU.

[1K-1.1 — MonepHuU3UpYeT CYLIECTBYIOIME U BHEAPSCT HOBbIE METOJbl U 000pYyHOBaHUE IS
U3MEpEHUl MapaMeTPOB HAHOMATEPHUAJIOB U HAHOCTPYKTYP;

[1K-1.2 — MozepHH3HpYET CYLIECTBYIOIINE U BHEAPSAET HOBbIE MPOLIECCH U 000PYyA0BaHUE IS
MOU(UKAIIH CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP;

[1K-5.1 — pa3pabaTbIiBaeT U afanTUPyeT TUIOBbIE TEXHOJIOTMYECKUE MPOLECCHl 3TOTOBIICHUS
W3/1eJINI MUKPO3JIEKTPOHHKY;

[1K-5.2 — pa3pabarbiBaeT MIaHUPOBKY pabOUMX MECT M YYacTKOB Ha IPOM3BOJICTBE U3JEINUil
MUKPO3JIEKTPOHUKH;

[IK-6.1 — anamu3upyeT U BbIOMpAET MEPCIEKTUBHBIE TEXHOJOTHYECKUE MPOLECChl U
000pyI0BaHUE MPOU3BOACTBA M3ACTHI MUKPOIIEKTPOHUKHY;

I1K-6.2 — opranusyer u NpoOBOAMUT SKCHEPUMEHTaIbHbIE pabOThl IO OTPaOOTKE U BHEAPEHHIO
HOBBIX MAaTE€pUAJIOB, TEXHOJOTMYECKUX IIPOLIECCOB U O00OpYAOBAaHMS IPOU3BOJCTBA H3EIUN
MUKPO3JIEKTPOHUKH.

KonTtpons 3HaHU# poBOAUTCS B POPME TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOM aTTeCTaIIH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C LEJIBIO ONPENEICHUs CTEIIEHH YCBOCHHUS
y4e0HOTro MaTepuana, CBOEBPEMEHHOTO BBIABICHHS W YCTPAaHEHHS HEJOCTAaTKOB B TIOJATOTOBKE
o0yyaroImuxcs U MPUHATUS HEOOXOAUMBIX MEp I10 COBEPLICHCTBOBAHMIO METOJIMKHU IPENoaBaHUs
y4eOHOU TUCIUTUIMHBI (MOMYJIsI), OpraHu3auu paboThl 00yJarONIUXCsl B XO/A€ YYEOHBIX 3aHATUN U
OKa3aHUs UM MHJUBUyaJIbHOMN ITOMOIIH.

K KOHTpOJIIO TeKyllel YCIIEBa€MOCTH OTHOCSTCS NPOBEpPKA 3HAHUN, YMEHUH M HABBIKOB,
NPUOOPETEHHBIX 00YYAIOUIMMHCS B XOJI€ BBIMOJIHEHUS MHIUBUAYAIbHBIX 3aJlaHUM Ha 1a00paTOpHBIX
pabotax. [Ipu onleHnBaHUM pe3yJIbTATOB OCBOCHUS TAOOPATOPHBIX pabOT MPUMEHSIETCS 1IKajla OLEHKH
«3auTeHo — He 3auTeHo». KonmuecTBO J1aOOpaTOpHBIX pabOT M MX TEeMaTHKa ompejeneHa padoueit
IIPOrpaMMOil TUCHUIUIMHBI, YTBEPKICHHON 3aBelyIOIINM Kaeapoil.

Pe3ynpTar BBINNOJIHEHUS KaKIOTO MHAMBHUYAJILHOTO 33aJaHUs JOJDKEH COOTBETCTBOBATH BCEM
KpUTEPUSIM OLICHKH B COOTBETCTBUHU C KOMIIETEHLIMSIMH, YCTAHOBJIEHHOTO JUIsl 3aJJaHHOTO paszena
JUCLUIUINHEI.

[TpoMeKyTOUHBIN KOHTPOJIb 10 AUCLHUILIIMHE OCYIIECTBISAETCS MpoBeAeHneM dk3ameHa. dopma
IIPOBEICHUSI DSK3aMEHa — YCTHBIH OTBET MO0 YTBEPXKICHHBIM HK3aMEHAIlMOHHBIM OuieTaM,
c(OpMYJIMPOBAHHBIM C YUY€TOM COJEpKaHUs yuyeOHOW IUCHUIUIMHBL. B sK3amMeHalnoHHBIH Ouier
BKJIIOUAIOTCA JBa TEOPETUYECKUX Bompoca. B mpolecce MNOATOTOBKM K YCTHOMY OTBETY
9K3aMEHYeMbIi MOXKET COCTaBUTh B IHCbMEHHOM BHJE IUIaH OTBETa, BKJIIOYAIOUIM B cels
OIpeJIeNIeHus], BBIBOIbI ()OPMYJI, PUCYHKH U T.II.

Hacnopm OUECHOUHBIX mMamepuaioe no 0ucuumume

KonTponupyemsle paznens! (TEMbl) TUCIUTUIMHBI Kon Bun, merog,
Ne KOHTPOJIMPYEMOM dopma
n/m KOMIIETEHIIUH OLIEHOYHOT'O
(unm e€ yacTh) MEpPOIIPUATHS
1 | Beenenue HK-1.1; TIK-1.2; SK3aM€eH
[1K-5.1; [IK-5.2,;




I1K-6.1; [1K-6.2

[1K-1.1; TIK-1.2;
2 | Knaccudukanus HHTEIUIEKTyalIbHBIX MaTEPUAIOB [1K-5.1; [IK-5.2; 9K3aMeH
I1K-6.1; TIK-6.2

IK-1.1; IIK-1.2;
3 | AKTUBHBIC TUAJICKTPUKHU I1K-5.1; IIK-5.2; 3K3aMEH
I1K-6.1; T1IK-6.2

IIK-1.1; IIK-1.2;
4 | MarHuTHbIe MaTepUaIbl IIK-5.1; [IK-5.2; SK3aMeH
I1K-6.1; T1IK-6.2

IK-1.1; [IK-1.2;
5 | OcoOGeHHOCTH KUIKOTO COCTOSHUS BEIECTBA I1K-5.1; IIK-5.2; 3K3aMEH
I1K-6.1; I[1K-6.2

[1K-1.1; [IK-1.2;
6 | BemecTBa, coderaromue NopsaoK u OECOpsa0K [TK-5.1; T1IK-5.2; 9K3aMeH
I1K-6.1; I[1K-6.2

IK-1.1; [IK-1.2;
7 | HeynopsgoueHHble TBEpIbIE TENA I1K-5.1; IIK-5.2; 3K3aMEH
I1K-6.1; T1IK-6.2

ITK-1.1; TTIK-1.2;
8 | buonosmMMeps! U )KUBas MaTEPHsI ITK-5.1; TIK-5.2; IK3aMeH
ITK-6.1; ITK-6.2

[1K-1.1; [IK-1.2;
9 | Hanomarepuaibl 1 HAHOTEXHOJIOTUU ITK-5.1; T1IK-5.2; 9K3aMeH
I1K-6.1; [1K-6.2

IIK-1.1; [IK-1.2;
10 | 3akmroueHue I1K-5.1; IIK-5.2; 3K3aMEH
I1K-6.1; T1IK-6.2

HIkana oyenku cpopmupogannocmu KOmMnemenyui

B mponecce oneHkn chOpMHUPOBAHHOCTH 3HAaHUM, YMEHHH M HABBIKOB OOydarollerocs IO
IUCLUIUIMHE, MpPOM3BOJMMONM Ha JTalne NPOMEXYTOYHOM arrectrauud B (opme HsK3aMeHa,
UCHOJb3yeTcs OalIbHast OLICHOYHAs [IKaja:

«OTIMYHO» 3aciTyKMBaeT 00yvaromuiicsi, OOHAPYKUBILUI BCECTOPOHHEE, CUCTEMATHYECKOE U
rny0okoe 3HaHHWEe Y4eOHO-IPOrpaMMHOIO MaTepuana, yYMEHHs CBOOOJHO BBINMOJNHATH 3aJaHMs,
MIPEAYCMOTPEHHBIE IIPOrPAMMOM, YCBOMBIIMM OCHOBHYK0 M 3HAKOMBIM C  JIOTIOJHUTEIBHOMN
JUTEPaTypOi, PEKOMEHIOBaHHONW mporpaMMoil. Kak mnpaBuio, OLIEHKa «OTIMYHO» BBICTABIIAETCA
00y4aroluMcs, YCBOMBIINM B3aUMOCBSI3b OCHOBHBIX MOHATUN IUCIUIUIMHBI B WX 3HAYEHUM IS
npuobperaeMoil mpodeccuu, MPOSIBUBLIMM TBOPUYECKHE CIIOCOOHOCTH B MOHMMAaHWUU, WU3JIOKEHUU U
HCIOJIb30BaHUHU YU4E€OHO-TIPOrpaMMHOTO MaTepHara.

«Xopomo» 3acimyXuBaeT oOydaromuiics, OOHApPYKMBIIMH TOJHOE 3HaHHE Yy4eOHO-
MPOTPaMMHOTO MaTepuaa, YCHEIIHO BBHIMONHSAIOMUN MPEeIyCMOTPEHHBIE B TPOTpaMMe 3aaHms,
YCBOWBIIHMI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpaBmio, OIIEHKa
«XOpOII0» BBICTABISCTCS OOYYAIOUIMMCS, ITOKa3aBIIMM CHCTEMAaTHYECKHH XapakTep 3HAHUU I10
JTUCLUIUIMHE U CITIOCOOHBIN K UX CaMOCTOATEIbHOMY HOIOJHEHUIO U OOHOBJICHUIO B XOJIe JaJIbHEHIIei
yueOHOi1 paboThl U MpohecCHOHATBLHON 1EATEILHOCTH.
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«Y10BJICTBOPUTEJILHO» 3acly’KUBaeT oOydarouuiica, OOHapyKUBIIMN 3HaHHE Y4eOHO-
IIPOrpaMMHOr0 MaTepuaia B 00beMe, He0OX0IMMOM JIsl JalibHeHmell yueObl 1 npeacTosiei paboTsl
[0 CHELMAIBHOCTH, CIPABIIIOMIMNCSA C BBIIOJHEHUEM 3aJaHHUM, NMPELYCMOTPEHHBIX MPOrPaMMOM,
3HAKOMBIM C OCHOBHOM JIMTEPAaTypOd, PEKOMEHIOBAaHHOM Iporpammoil. Kak mpaBuio, OLieHKa
«YJOBJIETBOPUTEIBHO» BBICTABISAETCS OOYYaOLIMMCS, JONYCTUBIIMM IOTPEIIHOCTH B OTBETE Ha
9K3aMEHE M TPH BBIIOJHEHHM SK3aMEHAIIMOHHBIX 3aJaHuii, HO O00JaNaloNMX HEOOXOIUMBIMU
3HAHUAMU Ul UX YCTPAHEHM 110l PYKOBOJICTBOM IIPENOAABATEIIA.

«Hey/10BJIETBOPUTEJIBLHO» BBICTABISICTCS OOyUaromeMycs, OOHapyXHMBIIEMY IpOOenbl B
3HAaHUSX OCHOBHOT'O Y4eOHO-IIPOTPaMMHOTO MaTepHaia, JOIMyCTUBIIEMY MPHHINIHATBHBIC OIIUOKH B
BBIIIOJIHEHUU [IPEyCMOTPEHHBIX IIpOrpaMMon 3a/IaHUM. Kak [IpaBUIIO, OLICHKA
«HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCS O0YYarOIUMCS, KOTOPbIE HE MOTYT MPOJODKUTh 00ydeHue
WIA OPUCTYHUTh K MPOGECCHOHATIBHON JEATEILHOCTH 110 OKOHYAaHUM By3a 0€3 JONOJHHUTENbHBIX
3aHATHH IO COOTBETCTBYIOLIEH TUCLUILINHE.

Tunoeguvie KOHmpOJ/libHblEe 3A0aHUA UIU UHbLE mamepuaiibl

Ilpumepvl KOHMPOALHBIX ONPOCOE K 1AOOPAMOPHBIM 3AHAMUAM NO OUCUUNIUHE

Hccnedosanue ceotlicme cecHemodieKmpuka Ha NepemesHOM U NOCOSHHOM HANPANCEHUSX .

1. Pacckazatp 0 puznueckoit mpupoae MOosIpU3aIi.

2. OOBSICHUTD MPOLECCHI, 00YCIOBINUBAIOIINE TOISPUIAUIO CETHETOAICKTPUKOB BO BHEIIHEM
ANEKTPUYECKOM I10JIE.

3. Jlate ompeneneHue AUAIEKTPUYECKOM MPOHUIIAEMOCTH CErHETORJIEKTPUKOB, Ha3BaTh €€
BUJIbI U OOBSICHUTH METO/IBI UX OIPEAEICHUS.

4. OOBSCHUTH 3aBUCHUMOCTH JIUAJIEKTPUYECKON IPOHUIAEMOCTH OT BHEIIHUX (aKTO-pOB
(HamPsHKEHHOCTH TOJISI, TEMITEPATYPhI, YaCTOTHI).

5. Ha3BaTb OCHOBHBIE CETHETOXJIEKTPUYECKHE MaTephalibl M O00JIACTH HX MPaKTHYECKOTrO
MIPUMEHEHHUS.

Hccneoosanue ceouicme MAHUMHBIX MAMepualos HA NepeMeHHOM HNojle ¢ HOMOWbIO

ocyunnozpaga:

1. Pacckaxute o puznueckoi npupoje heppoMarHeTuzma.

2. Ha3oBuTe OCHOBHbIE XapaKTEPUCTUKH (PEPPOMArHUTHBIX MATEPUAIIOB, OOBSICHUTE METO/bI UX
OIIpe/ICIICHUS.

3. Pacckaxute 00 MCNONB30BaHUM B BBIYMCIMTEIBHOM U  DJIEKTPOHHOM  TEXHMKe
MarHMTOMSTKUX, MAarHUTOTBEPIBIX MaTepuanoB. [Ipusennre npuMepsl.

4. Kak nonyuatot gepputhi? KakoBbl UX OCHOBHBIE CBOMCTBA U 00JACTH TPUMEHEHHs?

5. PacckaxuTe 0 MOTepsiX B MarHUTHBIX MaTepuanax. OT Kakux (pakTopoB OHU 3aBUCST U KaKUM
00pa3oM UX MOXKHO CHU3UTH?

6. KakoBbl cBoIicTBa 1 001aCTH MPUMEHEHUS TOHKUX (DEpPOMArHUTHBIX IUIEHOK?

7. OOBsACHUTE 3aBUCUMOCTh MAarHUTHBIX XapaKTEPUCTUK OT HANPSKEHHOCTH MarHWTHOTO MOJIs,
4acTOTBI, TEMIIEPATYPBHI.

Ilpumepvt munogvix mecmoegvix 3a0anuill K RPAKMUYECKUM 3AHAMUAM RO OUCYUNIUHE U
011 CamMoCmoamenbHol padonvl
Tema: Tonapusayus Oudsiekmpukos
1. [Tonspuzanueit Ha3bIBAIOT COCTOSIHUE JUDIIEKTPUKA, XapaKTEPU3YIOIIeeCs:



- HAUINYHUEM DJICKTPUUCCKOTO MOMCHTA Yy JIF0O0T0 3JIEMEHTA €ro O6’B€Ma;

- HAUIMYHUECM BJICKTPUUICCKOTO MOMCHTA Y HCKOTOPBIX 3JICMCHTOB €TI0 061:eMa;
- HUJIMYUEM MAaroHuTHOIO MOMCHTA y JIF000r0 3JIEMEHTA €ro O6”beMa;

- HUIMYUECM MAroHuTHOI'O MOMCHTA Y HCKOTOPBIX 3JICMCHTOB €TO o0beMa.

2. [longpuzanus — 3t1o:

- OTPAaHUYEHHOE CMEIleHUE CBOOOIHBIX 3apsJ0B WM OPUEHTALUS TUIIOJIbHBIX MOMEHTOB 0]
J€MCTBHEM BHELIHETO 3JIEKTPUUECKOIO MOJIS;

- OTPAHUYEHHOE CMEILEHUE CBA3AHHBIX 3apsAJ0B WM OPUEHTALMS JUIOIbHBIX MOMEHTOB MO/
JEMCTBHEM BHEILIHETO 3JIEKTPUUECKOI0O MOJIS;

- Xa0THUYECKOE TEIJIOBOE JIBUKEHHUE CBOOOHBIX 3aps/10B MO JEHCTBUEM BHELIHETO IEKTPHUUECKOTO
HOJIS;

- Xa0THUYECKOE TEIJIOBOE JIBUKEHUE CBSI3aHHBIX 3aps/I0B MO JEHCTBUEM BHELIHETO JIEKTPUUECKOIO
HOJIS.

3. lumoib — 3T0:

- cHCTeMa OJJHOMMEHHBIX IOJIBHIKHBIX 3aps/IOB;
- CUCTEMA PAa3HOMMCHHBIX ITOJABUIKHBIX 3apPA/10B;
- CHCTeMa OJJTHOMMEHHBIX CBS3aHHBIX 3apsi/IOB;

- CUCTEMA PA3HOMMCHHBIX CBA3AHHBIX 3apA10B.

4. JIurionbHBIA MOMEHT — 3TO:
- BEKTOpHAs (pU3NYUECKasi BEIMYMHA, paBHAsl YACTHOMY 3apsija JUmosst Ha ero tiedo P = g/ [Ki/m];

- cKaJsipHas pU3UYeCcKas BEIMYKMHA, paBHAst YaCTHOMY 3apsija JUmoJst Ha ero mwiedo p = (/1 [Kn/m];
- BEKTOpHAas (pM3UYECKas BEIMYHMHA, paBHAast IPOU3BEICHUIO 3apsia JMITONA Ha ero mieuo p = g x |
[Ko-m];

- cKajsipHast (pu3HYECKas BEIUYKMHA, paBHAas IPOU3BEACHUIO 3apsiia U0 Ha €ro miedo P =g x |
[Ko-m].

5. IlonspuzoBaHHOCTEIO P HanexkTpuka Ha3pIBaeTC:
- CKaJsipHas (pu3nUecKas BeJIMYMHA, PaBHAS OTHOIICHHIO 3JIEKTPUUECKOr0 MOMEHTa dp sreMeHTa
JdIEKTpHKA K 06bemMy dV sToro smementa P =dp/dV [Kn/m?;

- BEKTOpHAs (pu3nyecKasi BEeIMYMHA, PaBHAS OTHOIICHHIO 3JIEKTPUUECKOT0 MOMeHTa dp aneMeHTa
nuanexTpuka k o6semy dV storo snementa P =dp/dV [Kn/m?];

- CKalsipHas (pu3MYecKas BeJMUYMHA, paBHAs TPOU3BEICHHUIO DIIEKTPUIECKOr0 MOMeHTa dp sieMeHTa
nudIeKTprKa Ha 06beM dV sToro snementa P =dp xdV [Kin-m?];

- BEKTOpHAs (pu3nUecKas BEIMYMHA, PABHAS POM3BEICHHIO ICKTPUIECKOro MOMeHTa dp sieMeHTa
nussIeKkTpuka Ha 06beM dV sToro snementa P =dp xdV [Ki-m?].

6. K MrHOBEHHBIM BU1aM MOJIAPU3ALUN OTHOCUTCS:
- HOHHaS;

- HIOHHO-PEIaKCallMOHHAs;

- CIIOHTAHHAS;

- CTPYKTYpHasl.

7. K BuiaM nosisipu3aiiiu, IpoUCXoIIInuX 0e3 MOTeph SHEPTUU, OTHOCHTCS:
- JIMTIOJIbHO-PEIaKCAI[HOHHAS

- QJIEKTPOHHO-PEIAKCAIIMOHHAS;

- pPe30HaHCHAs;

- DJIGKTPOHHASI.



8. OTHOCHTENbHAS TUAJIEKTPUUYECKas IPOHUIIAEMOCTD € XapaKTepU3yeT COCOOHOCTh Pa3IHUHBIX
MaTepHaJIoB MOJIIPU30BATHCS B AJIEKTPUUECKOM I10JIe, U CBsi3aHa ¢ 3apsioM Qo, KOTOPbII
MPUCYTCTBOBAJ OBbI Ha 3JIEKTPOIaX KOHACHCATOPA, €CIH Obl UX PA3eisl BaKyyM, U 3apsaaoM Qp,
KOTOPBIN 00YCIIOBJIEH MOJIApU3ALMEN AUIIEKTPHUKA, CIEIYIOLUIMM COOTHOIIEHUEM:

_QO+Q;[ .

g=—=-—2
Qo

QO_QZ[ .

-f=—-

Qo

Qo

QO_QZ[ .

9. DneKkTpoHHas MONIApU3aLMs IPEACTABISAET COOOM:

- yIpyroe CMenieHne U 1e(hOpMAIIHIO FIEKTPOHHBIX 000JI0YEK aTOMOB U HIOHOB, COTTPOBOXKIAEMOE
MOTEPSIMU YHEPTHH;

- YyIpyroe cMeueHue U 1e(opMaltio MEKTPOHHBIX 000JI04EK aTOMOB U MOHOB 0€3 OTepU SHEPTUH;

- HeoOpaTUMOe CMEIICHNE N30BITOYHBIX AJIEKTPOHOB, BOSHUKAIOIINX 33 CUET TEIUIOBOTO BO30YXKICHUS,
1OJ1 IEHCTBHEM BJIEKTPUUYECKOIO TOJI;

- oOpaTuMoe cMeleHHe N30BITOYHBIX AIEKTPOHOB, BO3HUKAIOIIMX 32 CYET TEIJIOBOTO BO30YKACHNUS,
1OJ1 IEHCTBHEM BJIEKTPUYECKOIO TOJIS.

10. OTHOCI/ITCJIbHaSI JUBJICKTPUYCCKAsA ITPOHHULIACMOCTD € TUIJICKTPUKOB C YUCTO BHeKTpOHHOﬁ
MOJIIpU3aIiel CBsI3aHa ¢ MX KOA(PPUIUESHTOM ITPETIOMIICHUS CBETa N CIICTYIOIIMM COOTHOIIICHUEM:
-exN;

-e~1/n;

-g~n?;

-g~1/n?.

11. Bpems yCTaHOBJIEHHUS JNEKTPOHHOH MOJIAPHU3AIIHI COCTABIIACT:
-10°-1010¢

-10%-101¢;

-10 B¢

-10 ¢,

12. OTHOCUTENBHASA AUAIEKTPUYECKAs] IPOHULIAEMOCTD € IUAJIEKTPUKOB € YHCTO JIEKTPOHHOM
HOJIIpU3aLUel ¢ POCTOM TeMIIEpaTyphl B MIPEeIax OJHOIO arperaTHOro0 COCTOSIHUSI BEIIECTBA!
- MOHOTOHHO BO3pacTaeT;

- MOHOTOHHO yOBbIBaeT;

- U3MEHSETCS CKauKo00pa3Ho;

- UM€eT MaKCUMYMbl 1 MUHUMYMBI.

13. Nonnas mosisipu3aliusi mpeacTaBIIsieT COOOM:

- YIIPYroe CMELIEHHUE CBA3aHHBIX MOHOB HA PACCTOSHUS, MEHBLIE NIEPUOJA KPUCTALINYECKON
pELIEeTKH, TPOUCXOIIHNEe Oe3 TOTEPH SHEPTUH;

- YIIPYroe CMELIEHHUE CBA3aHHBIX MOHOB HA PACCTOSHUS, MEHBIIE IEPUOAA KPUCTAIIIMYECKON
pEeLIETKHU, COPOBOXKAAEMOE OTEPSIMU SHEPTHUH;



- YIPYroe CMELICHUE CBSA3aHHBIX HOHOB Ha PACCTOSHUS, PABHOE HECKOJIBKUM NEPHOAAM
KPUCTAJIJINYECKON PELIETKHU, COITPOBOXKIAEMOE NTOTEPSIMHU IHEPTUH;

- YIPYroe CMELCHUE CBSI3aHHBIX HOHOB Ha PACCTOSHUS, pABHOE HECKOJIBKUM IEpUOIaM
KPUCTAJUTMIECKOH PEIIeTKH, MPOUCXOAAIINE Oe3 IOTEPH SHEPTHH.

14. Bpemst ycTaHOBIIEHUS! MOHHOM MOJISIpU3aLlUY COCTABIISET:
-10°%-10%¢

-10%-10¢;

-10 8¢

-10 e,

15. OTHOCHUTENBHAS UAIEKTPUYECKAst IPOHUIIAEMOCTD € IUAICKTPUKOB C YHCTO HOHHOM
MOJISIPU3ALIUEH ¢ POCTOM TeMIEpaTyphl B OOJBIIIMHCTBE CIIyYacB:

- MOHOTOHHO BO3PAaCTaeT;

- MOHOTOHHO yOBIBaET;

- U3MEHSETCSI CKAYKOOOPa3Ho;

- IMEET MAaKCUMYMbI U MUHUMYMBI.

16. JlunonbHO-peakcariMOHHAs MOJISIPU3ALIHS PECTaBIAET COOO0M:

- IOJIHYIO0 OPHEHTALUIO AUIOJIBHBIX MOJIEKYJI O] AEHCTBUEM BHYTPEHHUX MIPOLIECCOB B IUDJICKTPUKE
0e3 BHEIIHNX BO3/IEHCTBHIA;

- YACTUYHYIO OPUEHTALNIO JTUTOJbHBIX MOJIEKYJ IO/ I€MCTBUEM BHYTPEHHHX MPOLECCOB B
JTUDJICKTPUKE O€3 BHEIIHUX BO3/ICHCTBHIA,

- OJIHYF0 OPUEHTALUIO AUMOJIBHBIX MOJIEKYJI IO AEHCTBUEM 3JIEKTPUYECKOTO MOJIS;

- YACTUYHYIO OPUEHTALIMIO JUIOJIbHBIX MOJIEKYJ MO IEUCTBUEM IIEKTPUUECKOTO MOJIS.

17. BpeMsl yCTaHOBJIGHHS JUIIONBHO-PENAKCALIOHHOM MOJAPU3AINI COCTABIISET:
-10°%-10¢;

-10%-101¢;

-10 B¢

-10 ¢,

18. /lunonbHO-penakcaioHHas MoJsipu3anus HaOnro1aeTcs B:
- ra3000pa3HBIX AUIJIEKTPUKAX;

- )HUJIKMX HETOJIIPHBIX AUIIEKTPUKAX;

- dKMJKHX IMOJAPHBIX AUIJICKTPUKAX,

- TBEP/IbIX HEMOJSAPHBIX AUIEKTPUKAX.

19. JlunonbHO-penakcaioHHast MOJIsipu3aius HaOIFI1aeTCsl B TBEPBIX TUIIEKTPUKAX:
- momuoyTuneH (CaHa)n;

- mosmuBUHIWIXIOPHU (C2H3Cl)n;

- monuterpadropatriieH (CoFa)n;

- mosuctupo (CgHs)n.

20. OTHOCUTENBHASA JUAIEKTPUUECKAs IPOHULIAEMOCTD € IUAJIEKTPUKOB C AUIMOIBHO-PENAKCALlMOHHON
NOJIIpU3aLUell ¢ POCTOM TeMIepaTypbl UIMEET CIEAYIOIINN XapaKkTep:

- MOHOTOHHO BO3pacTaeT;

- MOHOTOHHO yOBbIBaeT;

- IMEET MaKCUMYM;

- IMEET MUHUMYM.
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21. OTHOCUTENBHAS AUAIEKTPUUYECKAs! TPOHULIAEMOCTD € AUAIEKTPUKOB C AUMOIBHO-PEIAKCALIMOHHOMN
noJisipu3aluen 3aBUCUT OT MapaMeTPOB OKPYKAIOLIEH Cpeibl:

- OCBEIIICHHOCTE;

- BJIQKHOCTB;

- JaBJICHUE;

- TeMIeparypa.

22. TloTepu SHEPTUU, COMTPOBOXKIAIOIIUE TUTTOJIEHO-PETAKCAIIMOHHYTO TIOISPU3AIIIIO, 00YCIOBICHBI:

- KYJIOHOBCKHUM BSaHMOﬂCﬁCTBHeM IMOJIAPHBIX MOJICKY I,

- Xa0THUYCCKUM TCIIJIOBBIM ABUKCHUCM ITOJAPHBIX MOJICKYJI;

- CHJIaMU MOJICKYJIAPHOTO COIIPOTUBIICHHS IIOBOPOTY IOJAPHBIX MOJICKYII;
- B3aHMO[[eI>'ICTBPIeM MAaramMTHbBIX MOMCHTOB IOJIAPHBIX MOJICKYII.

23. Ilpu qunonabHO-penakcalliOHHON MOJSPU3ALMU IIPU CHATHH 3JIEKTPUYECKOTO 110JIsI OpPUEHTALUS
MOJIIPHBIX MOJIEKYJI CO BpEMEHEM OcCiia0eBaeT. 3aBUCUMOCTD MOJISIPU30BAHHOCTH JUAIIECKTPUKA
OMHCBIBACTCS ClIeAyIoIIeH (OpMyJIOif:

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

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

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

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

rie t — Bpemsi, mpoIeiee mocie CHITHSI SJICKTPHYECKOTO TOJIS; T — BpeMs pellaKcalliu.

24. DneKTpOHHO-PETaKCALMOHHAs MOJISIPU3ALHs IPEICTABISAET COOOM:

- YIIpyroe CMelUIeHue 1 1e(hOpMaIIo JIEKTPOHHBIX 000JI09€K aTOMOB M HOHOB, COIIPOBOXKIAEMOE
NOTEPSIMU SHEPTUH;

- YIIpyroe cMetleHue u 1e(hopMariio IeKTPOHHBIX 000JI09€K aTOMOB M HOHOB 0€3 ITOTepH 3HEPIUy;

- HeoOpaTUMOe CMEIIeHNE N30BITOYHBIX JIEKTPOHOB, BO3HUKAIOIMX 33 CUET TEIIOBOTO BO30YXK/IEHUS,
MO/ ICMCTBUEM 3JIEKTPUUYECKOTO MOJIsI 0€3 MOTEpU IHEPTHH;

- o0paTuMoe cMeleHHe N30BITOYHBIX IEKTPOHOB, BO3HUKAIOIINX 3a CUET TEMJI0OBOT0O BO30YKAECHNUS,
01 ICMCTBUEM 3JIEKTPUUYECKOTO MOJIsI, COPOBOXKIAEMOE OTEPSIMU IHEPTHH.

25. BpeMs yCTaHOBJICHHUS YIEKTPOHHO-PEIAKCAIMOHHOM MOJAPHU3AIHHI COCTABIISET:
-10°-10¢

-10%-10¢;

-10 3 ¢;

-10 5.

26. OTHOCUTENBHAS AUAJIEKTpUUECKasi MPOHUIIAEMOCTD € TUAJIEKTPUKOB C AJIEKTPOHHO-
penaKkCcalMOHHBIM MEXAaHU3MOM MOJISIpU3aluel TPpU YBEIIMYEHUN TEMITEPaTyphI:

- MOHOTOHHO BO3PAacTaeT;

- MOHOTOHHO yOBIBaeT;

- IMEET MaKCUMYM;

- UMEET MUHUMYM.

27. loHHO-penaKcalluoHHas MOJIAPU3aIHs IPEICTABISAET COOOM:

- YIOpYroe CMellleHue CBA3aHHbIX HOHOB Ha PACCTOSIHUS, MEHBIIE MePH0/ia KPUCTAJUIMYECKOM
PELIETKH, TPOUCXOAsIIHe O6e3 MOTepH YHEPIUH;

- YIOpYroe CMellleHHe CBS3aHHbIX HOHOB Ha PACCTOSIHUS, MEHBIIE epH0/1a KPUCTAJUTMYECKOM
PELIETKH, COMPOBOKAAEMOE IIOTEPSIMU SHEPTHH;



- 00paTuMoe CMeIeHHE C1a00CBA3aHHBIX MOHOB Ha PAaCCTOSIHUSA, PABHOE HECKOJIBKUM MEPHOAAM
KPUCTAJIJINYECKON PELIETKHU, COITPOBOXKIAEMOE NTOTEPSIMHU IHEPTUH;

- 00paTuMoe cMelleHHEe C1a00CBA3aHHBIX MIOHOB Ha PaCCTOSIHUSA, PABHOE HECKOJIBKUM MEPHOAAM
KPUCTAJUTMIECKOH PEIIeTKH, MPOUCXOAAIINE O3 ITOTepH SHEPTHH.

28. Bpems ycTaHOBJIEHUSI HOHHO-PEIaKCA[MOHHOM MOJISIpU3alliy COCTaBIISET:
-10°%-10%¢

-10%-10¢;

-10 8¢

-10 e,

29. MoHHO-penakcaMonHas MoJisipu3anus HabIro1aeTcs B:
- KUJKUX HEMOJSIPHBIX AUIICKTPUKAX;

- JKMJKHUX MOJAPHBIX JUBJICKTPUKAX,

- TBEpP/AbIX HOHHBIX TUDJIEKTPHKAX C HEIUIOTHOH yIaKOBKOM;
- TBCPAbIX JIMHEHHBIX moJimmMepax.

30. OTHOCHUTENBbHAS AUDIIEKTPUUYECKAS POHUIIAEMOCTh € IUAJIEKTPUKOB C MOHHO-PETAKCAIIHOHHBIM
MEXaHU3MOM TOJISIPU3ALUEH TP YBEIUYCHUHU TEMIICPATYPhI:

- MOHOTOHHO BO3pacTaeT;

- MOHOTOHHO yOBIBaET;

- IMEET MaKCUMYM;

- IMEET MUHUMYM.

31. Bo3HUKHOBEHHE BHYTPEHHETO MIEKTPUYECKOTO MOJIS IO JEHCTBUEM BHEIIHETO Y JUJIEKTPUKOB C
MUTPAIMOHHBIM MEXaHU3MOM MOJISIpU3anus 00yCIOBICHO:

- YIPYTUM CMEILLIEHUEM CBS3aHHBIX 3apsA/0B;

- YOPYT'MM CMEUIEHHEM CBOOOIHBIX 3apsi/iOB;

- HAJINYUEM IIPOBOJALLMX BKIIIOUEHHM, a TAK)KE HAJTUYMEM CIIOEB C PA3IUYHON IPOBOJAUMOCTHIO;

- OpUEHTALMEN AIEKTPUYECKUX MOMEHTOB JUITOJIBHBIX MOJIEKYJI IO/ IEHCTBUEM BHEIIHETO
JIEKTPUYECKOTO TOJIA.

32. CnioHTaHHas (CaMOIPOU3BOJIbHAS ) MOJIIPU3ALIUS TIPEACTABISIET COOOM:

- OPUEHTALMIO JIEKTPUYECKUX MOMEHTOB JIOMEHOB M3-3a Xa0TUYECKOIO TEIJIOBOTO ABUKECHUS;
- OPUEHTALUIO DJIEKTPUYECKUX MOMEHTOB IOMEHOB IO JE€HCTBUEM BHYTPEHHUX IIPOLIECCOB B
IUBJIEKTPUKE 0€3 BHEIIHNUX BO3/1EHCTBUM;

- OPUEHTALUIO DJIEKTPUYECKUX MOMEHTOB JIUIIOIBHBIX MOJIEKYJI I10J] IEWCTBUEM BHELIHETO
JIIEKTPUYECKOTO IOJIS;

- OPUEHTALUIO DJIEKTPUYECKUX MOMEHTOB JIUIIOJIBHBIX MOJIEKYJI 1O IEUCTBUEM BHEILIHETO
MAarHUTHOTO ITOJIA.

33. OTHOCUTENbHAS TUAJIEKTPUYECKAS] TPOHUIIAEMOCTD € IUDJIEKTPUKOB CO CIIOHTAHHBIM
(camMoTpOU3BOJIbHBIM) MEXAHU3MOM TMOJISIpU3AIUEN MOKET JOCTUTaTh 3HAUCHUI:

- 10 - 50;

- 100 - 200;

- 500 - 9000;

- 10000 - 30000.

34. OTHOCHUTEIbHAS AUDJICKTPHUYICCKAA MPOHUITACMOCTD € NUIJICKTPUKOB CO CIIOHTAHHBIM
(CaMOHpOI/BBOHBHLIM) MCXaHU3MOM HOHHpHSaHHCﬁ IIpU YBCIMYCHUUN TCMIICPATYPhI:

- MOHOTOHHO BO3pacCTacT,

- MOHOTOHHO y6BIBaCT;



- IMEET MUHHUMYMBbI U MaKCUMYMBbI;
- I3MEHSIETCS CKauKooOpa3Ho.

Tema: Ilvezoanekmpuxu
1. K npe3031eKTprKaM OTHOCST:
- TURJICKTPUKH, KOTOPBIE 00JIaJaI0T CHIIBHO BBIPAKEHHBIM MTbE303JIEKTPUIECKUM 3P PeKTom;

- TUBJICKTPUKHU, KOTOPBIE 00JIAZIat0T C1a00 BBIPaKEHHBIM MbE30IIEKTPHUECKUM 3 (HeKToM;
- TURJICKTPUKH, Y KOTOPBIX H3MEHSETCS CIIOHTAHHAsI MOJIIPU3ALINS;

- JUDJICKTPHUKH, Y KOTOPBIX U3MCHACTCA CIIOHTAaHHAs IMOJIApU3alvd IIpU OoJbIION HApsA>KEHHOCTHU
SJICKTPHUYCCKOTIO ITOJIA.

2. [TpAMBIM [TEE303JEKTPUIECKUM IPPEKTOM HaA3BIBAIOT:

- SIBJICHUE MOJISIPU3ALNH JUAJIEKTPUKA IO JCHCTBUEM 3JIEKTPUIECKOTO OIS,

- SIBJICHHUE TOJISIPU3ALUY TUDJIEKTPUKA MO IEHCTBUEM HU3KOM TEMIIepaTyphl;

- SIBJICHUE MOJISIPU3ALUU JU3JIEKTPHUKA O ACHCTBUEM MEXaHMYECKUX HANPSHKECHHIA;

- I3MEHEHHE JIMHEHHBIX Pa3MepPOB JUAJICKTPUKA MO ISHCTBUEM HAINPSKEHHOCTH JIEKTPHIECKOTO
OJISL.

3. OOpaTHBIM MbE30ANEKTPUIECKUM PPEKTOM HA3BIBAIOT:
- HeoOpaTUMOe CMEIIICHUE 3apsA0B MO/ JCHCTBUEM HAINIPSHKCHHOCTH JICKTPUYECKOTO TTOJIS;

- CMEUICHHE 3JIEKTPOHHOU OpOUTHI O AEMCTBUEM HANIPSKEHHOCTH JIEKTPUUYECKOTO MOJIS;
- U3MEHEHHE JIMHENHBIX Pa3MEPOB 110 IEHCTBUEM TEMIIEPATYPHI;
- U3MEHEHHE JIMHEHHBIX Pa3MEpOB 0] JEHCTBUEM HANPSKEHHOCTU JIEKTPUYECKOTO MOJIS.

4.3aBuCUMOCTb 00pPATHOTO Mbe303NIeKTprudeckoro 3dexra onucriBaeTcs HOpMyIIoit:
- Al =6 = Ed;

- Alll = In(o) = E/d,;

-Al/l =0 = exp(E/d);

-Al'l =0 =FEd.

5. IIpo107IbHBIM ITBE303IEKTPHUUECKUM 3((HEKTOM Ha3bIBAIOT:
- Tako 3 PeKT, Korja BOSHUKHOBEHHE TUIOJIEH Ha TPOTUBONOJIOKHBIX I'PaHIX MJIACTUHKHU

OTpPEAEISAI0T B IPOTUBOMOJIOKHOM HaIlPaBJI€HNUH, B KOTOPOM OBLIH NMPUIOKEHBI MEXaHUYECKUE
yCHIINS, a IpU 0OpaTHOM MbE303JIEKTPHUECKOM 3P dekTe AeopMaliio U3MEPSIOT B HAIIPABICHUN
MIPUJIOKEHHOTO 3JIEKTPUUECKOT0 TOJIS;

- Takoi 3¢ peKT, Kora BOSHUKHOBEHHE 3apsi/10B Ha MPOTUBOMOJIO0KHBIX T'PaHsIX MIIACTUHKU
OIPEJIENIAIOT B TOM K€ HAlpaBJIEHUH, B KOTOPOM OBLIH MPHIIOKEHBI MEXaHUYECKHE YCUIIHS, a TIPU
00paTHOM IbE303JIEKTPHUECKOM dpdeKTe TehopMalio U3MEPSIIOT B HAIIPABJIEHUH PUIIOKEHHOTO
AIIEKTPUYECKOTO I0JIS;

- 3(hpexT, B KOTOPOM BO3HUKAIOIIUE TUTIONN WIH AePOopMaii U3MEPSIOT B HAIIPaBJICHUH,
MEPIEeHIUKYJISIPHOM HAIlPaBJIEHUH MEXaHUYECKUX YCUIINIA;

- Takoi 3¢ deKT, Korja BOSHUKHOBEHHE 3aps/ia Ha TPAHSX IUIACTUHKU OMPEIEIISIOT B OTHOM
HaIpaBJIEHUH, B KOTOPOM ObUIH MPHIJIOKEHBI MEXaHUYECKHE YCUIINS, a IPU 0OpaTHOM
MBE303JIeKTpUUecKOM 3 dexTe nehopMaIHio U3MEPSIIOT B TPOTHUBOIIOI0KHOM HalpaBIeHUN
IIPUJIOKEHHOTO 3JIEKTPUUECKOTO TOJIS.

6. YpaBHEHHS IPSIMOTO M 00paTHOTO MHe309(h(HEKTOB B TEH30pHOU (hOpME UMEIOT CIIeTYFOIININ BHI:
- Pi = djj g5, 0j = dj;/E;;

10



11

- Pj = djj ‘g5, i = dij ‘Ej;
- Pi = dij /0, 0; = dij ‘Ej;
Pi = dij ‘gj, 0; = dij ‘Ei.

7. [lonepevHbIM MbE303JEKTPUIECKUM 3(H(PEKTOM HA3ZBIBAIOT:
- BO3HHKAIOIIHE JehopMaIiy, Py HarpeBaHUH MMbE303JIEMEHTA Bhille TOUku Kropu;

- BO3HHKAIOIIHE 3aps/Ibl WK 1e(hopMaliy U3MEPSIOT B HAPABICHUH, IEPIICHIUKYISIPHOM
HaIPaBJICHUIO MEXaHUYECKUX YCUIIUM WK 3EKTPUUYECKOTO TO0JIS;

- BO3HHKAIOLIHE 3aps/ibl, IPU HarpeBaHUU MTbE303JIEMEHTa YyTh HUXKe TOUKU Kropu;

- BOBHHMKHOBEHHE OOJIBIION HAMPSYKEHHOCTHU 3JIEKTPUUECKOTO MOJIs TPU BO3JICHCTBUU MEXaHUYECKUX
HanpsHKEHUM.

8. IIre303¢ ekt HaOMO1aeTCsl IUITH B BELIECTBAX C:
- TOMEOMOJIIPHON XMMHUYECKOM CBSI3bIO;

- MOJIEKYJISIPHOU CBSI3bIO;
- TETEPOIOJISAPHON CBA3BIO;
- KOBAJICHTHOM CBS3bIO.

9. HLGSOSHCKTpI/IKaMI/I MOTYT OBITH TOJIBKO BCIICCTBA C:
- HU3KHUM YJACJIbHBIM COIMPOTHUBIICHUCM,

- B IPOMCXKYTOYHBIM COIIPOTHUBJICHUCM MCKAY IIPOBOAHHUKOM U IMOJTYIIPOBOJHUKOM;
- B IPOMCKYTOUYHBIM COIIPOTHUBJICHUCM MCKAY IOJYIIPOBOJHUKOM U NUBJICKTPUKOM;
- BBICOKUM YACJIbHBIM COITPOTHUBJIICHUCM.

10. ITpu xakoii TemnepaType IpomnaaaroT Mbe303JIEKTPUIECKHE CBOWCTBA B-KBapua:

- 550 °C;

- 680 °C;

- 573 °C;

- 236 °C.

11. IInacTMHKM MOHOKPHCTAJUIMYECKOTO KBaplia, BbIPE3aHHbIE BJIOJIb KaKOM OCH HE 00JadaioT

MbE30AJIEKTPUIECKUM dPPeKToM:
- BBIpE3aHHBIC TIEPIICHIUKYJIIPHO ONTHYECKOH ocH Z,;

- BbIpE3aHHbIE EPIIEHINKYIIPHO MEXaHUUECKOH ocH Y
- BbIpe3aHHbIE MapajUIeTIbHO MEXaHUUECKOi ocH Y,
- BbIp€3aHHbIe MapajuIeIbHO AEKTpUdeckoit ocu X.

12. ITpenmymiecTBaMu KBapIEBhIX PE30HATOPOB SIBIISIOTCS:
- BBICOKasi TeMIIepaTypHasi CTaOUIbHOCTD;

- MaJIbIif tgd M BBICOKAsk MeXaHHuecKasi TOOPOTHOCTD;
- BBICOKHH tgd U Manasi MexaHuueckas JOOpOTHOCTb;
- 0oJb1I0€ TPOOMBHOE HAIPSKEHUE.

13. OCHOBHBIM MaTEpPUAJIOM JIJIsi U3TOTOBJICHUS MbE30KEPAMHUUCCKUX JIEMEHTOB SIBJISIFOTCSI TBEPIbIC
pacTBOPHI:

- (C2F4)n (momurerpadropatunen);

- PbZrOs — PbTiO3 (iupkoHaT-TUTaHAT CBHHIIA);

- SrxBa1-xNb202 (Hrno6an Gapus-cTpoHINs));
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- (C2Ha4)n momuaTHIICH.

14B JyYHIUX KPpUCTAJUIAX KBapla MECXaHHNYCCKast I[O6pOTHOCTI) MOXXET JO0CTUIrarTh.
-10° — 10%%;

- 107 - 105
- 10° - 107;
- 10* - 10°.

15. TlnacTiHKa MOHOKPUCTAITMYECKOTO KBapIla, BBIPE3aHHBIC BJIOJIb KAKOW OCH CO371aeT HAUOOIBIIHIA
3aps;

- BBIPE3aHHbBIC MAPAIUICIBHO JIEKTPUUECKON ocH X;

- BbIpe3aHHbIE NEPIICHINKYIIPHO MEXaHUUECKOH ocH Y

- BbIpe3aHHbIE NEPIICHIUKYISIPHO FIEKTPUIECKOM ocH X;

- BBIPE3aHHBIC MEPIICHINKY/ISIPHO ONTHYECKOH ocu Z/

Cnucok munoevlx KOHMPOJIbHBIX 60NPOCOE IKIAMEHY NO OUCUUNIUHE:
1. Knnaccuduxanusi MaTepranoB 3JIEKTPOHUKH IO arperaTHOMY COCTOSIHUIO M CTPYKTYpe.
2. OcHOBHBIC THIIBI XHMHUYECKHX CBA3€ B Marepuajgax »dJeKTpoHWkH. Kiaccupukanus
MHTEJUIEKTYaJIbHBIX MaTEPUAJIOB MIEKTPOHUKH I10 MJIEKTPUYECKUM CBOKWCTBAM.
3. UnaTennexTyanbHble MaTepuabl. uaneKTpuKku. BUIpl ak THBHBIX JHAJICKTPUKOB.
4. IMonspuzanus. CrnoHTanHas nosnspuzanust. CEerHeTo31eKTPUKY.
5. JloMeHHas CTpPyKTypa CErHETO3IEKTPUKOB. [{uanekTpuueckuii ructepesuc.
6. Buzbl 1uaiieKTpuyecKoit MPOHUIAEMOCTH CETHETOIEKTPHKOB.
7. Knaccugukanus cerneTo3eKTpuKoB. MexaHu3M CIIOHTaHHOW MOJIIpU3aliu.
8. JloMeHHas CTpYKTypa CErHETOIEKTPUKOB. AHTUCETHETORJICKTPUKH.
9. IlpumMeHeHne CEerHETORIEKTPUKOB. BHIbI cerHeTOKEpaMUKH.
10. [TpuMeHeHHEe CEeTHETORIEKTPUKOB. BapukoH 1bl. J{uaiekTpuuecKie yCUInuTem I .
11. TlpumeHeHHE CETHETORIEKTPUKOB B KauecTBe anemeHTOB mamsaTu. Ctpykrypa KMOITI KHU ¢
CETHETORJIEKTPUUECKUM KOoHAeHcaropoM. Ctpykrypa FRAM sueilku C CErHeTO3JIEKTPUYECKUM
KOHJICHCATOPOM.
12. TlpumeHeHue CerHeTO- U AHTHCErHETOIIEKTPUKOB JJIsi MOLYJISALUH M TPpeoOpa30BaHus J1a-36pHOr0
U3ITy4EHUs. DIEKTPOONTUYECKUIN YPPEKT.
13. IIse3oanextpuku. Ilpsimoit u oOpatHblii nbe303¢¢exT. [IponoabHBII M MOnepevHbld mbe-
309 dexr.
14. ITpumeneHue nbe3031eKTpUKOB. [Tbe30TpanchopmaTopsl. [Ibe30dneKTprYeCcKe MaTepHAIBI.
15. IMupoanextpuxu. [lepBudnblii ¥ BTOpHUUHBII Hpo3ddexT. [I[pumeHeHre nupo3IeKTPUKOB.
16. Dnextpetsl. Tepmoanekrpersl. DoTornexTpersl. Marepuansl. [lpumenenne snekrpeToB. CriocoObl
MIOJIy4EHHUS JIEKTPETOB.
17. Kunkue kpucramisl. HemMaTHku, CMEKTHKH, XoJecTepUKH. TepMOXpoMHBIi 3¢ deKT.
18. DnextpoonTHueckue S(P(GEKTHI B HEMATHYSCKHX JKUAKUX KpHCTaiaXx. [ oMoreHHas W TO-
MEOTPOIIHAsI OPUEHTALUS MOJIEKYJI. XapaKTEpUCTUKN HEMaTHUECKUX KUJIKUX KPUCTAJUIOB.
19. KoHcTpyKIust 3JIEKTPOONTHYECKON STUCHKH Ha KUJAKUX KpUCTauiaxX. JmHammyeckoe pacce-sHUe
CBETa B JKUJKUX KpUCTAJIaX.
20. TlomeBo#t snextpoontrueckuii 3pdext B XKK. «TBuCcT»-3ddext. L[BeTHBIE H300paKkeHHUS,
nosrydaeMsele ¢ nomouisto JKK. TFT LCD nanenu.
21. MarHuTHBIE MaTepuanbl. BHIBl MarHUTHBIX MarepuaioB. HaMarHWYeHHOCTb. MarHuTHas
BOCTIpUUMYHUBOCTh. CriMH 31eKkTpoHa. OOMeHHOe B3auMo/ieiicTBuE.
22. Knaccudukanms BellecTB 10 MAarHUTHBIM CBOMcTBaM. JlnamMarHeTHKH, IapaMarHeTHKH,
(beppomarueTuky, aHTUPeppOMarHeTuku, peppruMarHeTHKH.
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23. Tlpupoma deppoMarseTusma. DHEpPrusi OOMEHHOTO B3aWMOJCHCTBUA. JlOMEHHBIE CTPYKTYphI
¢deppoMarueTkoB. MarHuTHasi aHU30TPOIIHSL.

24. Tlponecchl Ipu HaMarHUYMBaHUM (HEeppOMArHeTUKOB. MarHuTHbIM rucrepe3uc. MarutHas
MPOHHUIIAEMOCTh eppoMarHeTUKoB. IP(HeKT MarHUTOCTPUKINH B (heppOMarHeTHKax.

25. 3aBUCHUMOCTb MAarHMTHBIX CBOMICTB (eppOMarHeTMKOB OT TemIieparypbl. dDeppoMarHeTUKU B
MEPEMEHHBIX MAarHUTHBIX NOJSIX. Buabl moreps.

26. KomIulekcHasi MarHUTHasi IPOHUIIAEMOCTb. BbIcOKOUacTOTHBIE TOTEPH B (heppOMarHeTUKaX.

27. TlosepxHocTHbll 3¢dexkr B deppomarHeTnkax. J[oMeHHBIE CTPYKTYpbl B TOHKHUX MAarHHTHBIX
IUIEHKAX.

28. Knaccudukanus MarHUTHBIX MaTepuasioB. Maruutomsarkue marepuansl. HU marmuromsr-kue
Mmatepuaibl. HU3KOKOIpLUTUBHBIE MATHUTOMSTKHE CILIaBbl. AMOP(HbBIE MAarHUTHBIE CILIa-BbI.

29. BpIicOKOYacTOTHBIE MarHUTOMsTkue Matepuansl. @Depputel. Depputbl. Bumbl ¢epputos.
MexaH13M KOCBEHHOI'0 OOMEHHOT'0 B3aUMOAEHCTBHSL.

30. MaruuTtoausnekTpuku. TpeGoBaHUs K MArHUTOAUIIEKTPHKAM.

31. MaruuToTBep/ble MaTepHuaibl. [lapaMeTpbl MarHUTOTBEPABIX MaTEPHAIIOB.

32. [Ipupoa HaMarHUYEHHOTO cocTostHUA. Kitaccudukanmst MarHuTOTBEPIBIX MaTEPHAJIOB.

33. MaruuTHble MaTepuabl ClIeUalIbHOrO Ha3HAUCHMSL.

CocraBui

JIOLEHT Kadeapsl
MHUKpPO- U HAHODJIEKTPOHUKU B.I'. Mumycrtun

3aB. kadenpoit MHIJI

I.¢.-M.H., TOIEeHT Kadeapbl MUKPO-
W HAHODRJIEKTPOHUKHU B.I'. JIuTBHHOB

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

COrMACOBAHO ®reoy BO "PrPTy", PrPTY, /IntBuHos Bnagnummp 15.07.25 15:39 (MSK) MpocTtas noanucb
leoprueBuy, 3aBeaytowmii kadeaport MH3J1




