Jlexan daxyabtera QyHaame
(PU3MKO-XUMHUECKOH HHIKEHEPHH
MI'Y umenn M.B.Jlomonocosa
akagemuk C.M. AnjowuH

Pabouan nporpayMya 1HCHHILIHHE

I. Haoumenosanue ducuuninn - Vounka Teepaoro Tena
2. ¥posenn epicuieco oopazosanuA - NOATOTOBKE HAYHHO-NICAANOTHUCCKIX K/ IPOB B aCTIHPAHTYPE.
3. Hanpasienue noozomosiu, nanpaeiennocms — 03.06.01 «Duznka u actponosusy. Ouinka KOHIEHCHPOBAHHOTO COCTORHIS.

4. Mecmao ducuunaunst (vodyan) € cmpysmype OOIT: otnocnres K sapuartuenioit qactu OTIOL, spasiercs oGa3aTeNbHON K OCBOSHHIO IHCIHITHHOI
Ha | roay odyuenms (1-2 cemectp), KOTOPYIO yualHics J0T#KeH OCBOMTE IS CAa49H IK3aMEHA KAH/THIATCKOI0 MHHHMYMA.

5. Maanupyesuie pesyiasmamsl 00V4eHUA RO OHCHUIRIE, COONIECENNble € NIARNPYEMBIMIE PEVABIMAMAMU 0CE0eHIA 00Pa30eamebnoil
HPOPAMMbE (KOMHEMEHUUAMU 66INYCRINKOS) ¢ coomeememenn ¢ Kapmamu komnemenui sunycknuKkos npozpamm acnuparmypor MI'V

MopmupyeMbie KOMIETEHIMIN ILaanunpyembie pesyibTaTE 0DYHEHHH 110
(Kod KeMnemenigun) JAHCHMILTIIE (MOJAY1I0), XaPpAKTEPH3YIOINne
AL GOPMHPOBAHNH KOMIIETEHITHIT

. HTK-2; enocofnocms caMocmosmeinin FHATD:

| OCVIecma ANt ffﬂ_}-"i'HU-H('-L'.'It:'{]{lt?(.'.’.’]‘t’.]l’h{'H_!.»'n’f} OcHOBHLIE MEXaAlH3MEI BOIHHKHOBCHMHE
desmetsiocts 6 ofiacnii Heciedoaaiitis HL‘,IINKT[\B B HOHHBIX KpHCTANlax. Bianauun
CHPVEMYPBL U CROUCME KPUCIALINYECKUX Je(PeKTHOCTH CTPYKTYPRl HA MPOBOJIHMOCTH,

GEHEeCE HOHHO H‘FJHJFJ'UF]h!. THIIAX PIVIOPAIOHEHHOCTH B HOHHLIX




KPHCTAILIAX., Mexanunimax HOHHOTO |
nepedoca. OcHOBHBIE THITBI KaTHOHHBIX W
| AHHOHHBIX TIPOBOJAHUKOB M BIMAHHH THOA
HOCHTCAS  3apsja  Ha  [POBOJAHMOCTE,
OCHOBHBIE METO/IbI HCCNENOBAHUA HOHHOID
nepenoca B reepawsix Tenax. Ciepni
IPUMEHEHHE HOHIIPOBOIANINX COCIHHEHMI.

Hndp: 31 (1TK-2)
YMETH: ,
pelIaTh KBAZHMXHMHYECKHE YpaBHEHMH JUIs
OCHOBHBIX  THIIOB HOHHEIX POBO/THHKOR.
OHpe/elsiTh  3HAYEHHE W THIL  HOHHO
NPOBOJAHMOCTH 110 JKCHEPUMEHTATBHEIM
JIAHHBIM, TTOJIYYCHHBIM Pa3HLIMH METOIAMH.

[ndgp: ¥1 (11K-2)

YMETh:
noA0HpaTh HEODXOIHMBIH METOL
HCCIIEIOBAHHSA TPOBOIHMOCTH KPHCTALIOB

| Mingp: V2 (T1K-2)

6. OFbem OuCHunAUNs! (MO & 3AUEMHBIX eOUHNIUX C YRATANUENM KOAUYECMEA AKADEMUMECKUX WIH ACHPOHOMUMECKIX YACOE, 6bI0eACHIBIX
HA KOHMAKMNYI0 PAOOMY 00 4aou{uxca ¢ npenooasamenem (Ho 6UOaM yuebHbLX 3aHAMUIL) 1 Ha CaMOCHOAMETbHY O PAGOMY OBV HAIOU X CH :
O0Bem JMCIIIINHEL CoCTarisneT 6 3aYeTHLIX ¢AHHMILL Beero 216 vyacon. u3 kotopeix 108 4acoB COCTABISET KOHTAKTHAS pabora obyuaronierocs ¢
npenojasareien (60 4acor 3aHATHA JEKIHOTHOTO THIA, 48 yaca 3aHATHA CeMHHAPCKOro THNA, 12 4acoB MEPONPHATHA TPOMEKYTOUHOI aTTecTalm),
108 waca cocrapaser caMocTosuTeIbHAg PadoTa 00yHaloIEroCs.

7. Bxoouwte mpedoeanus 0us oceoenun OUCHUILAUNDI NPEOSAPUMETLHBIE YCA0GHA (€CTH eCmb): HEOGXONMO OCROHTE MPOrPaMMy ClielHaTuTeTa
HITH MAruCTpaTypsl 10 JalHOMY HallPARJISHHIO.

8. Ufjpﬂ"it)ﬁﬂﬂ!t‘.?bﬂbl‘h’ MICXHOTOZHN {OMMEMUumes i NPUMEHACINCA 2ACKINpORoe ﬂﬁ}"fﬁ'ﬂﬂ'f B ONCHIaH O be me‘.l'ﬂﬂ.'?ﬂf.ﬂﬂ).' OTCYTCTRYIOT,



9. Coodepacanue oucuuniunnt (Modyin), CHIPVKMYPUPOSAHROE RO MeMaM  (pazdenam) ¢ VEQianiem omeedennoso o HEX Koaumuecmei

GRADEMUEYECKIX LT GACMPEHOMEYECKIIX YWACOE H 61O _'i"\‘i’ﬁﬂ'bl'.l’ TAHAMIL

Hanvienosanne un  wpatkoe | Beero B rom uncne
COACPRANNE PAYICTOB W Tem | (Uacnl) o - B
JIMCHMILTHHEE (MO/IYJ181), Kouraktnas padora (padora so Biaumoaeiictann ¢ Camoctogrensias padora
HPENOIABATEICM ), MACHI 00YHAIOLIETOCH, YACK
thopma HPOMERY TOUHOI H3 HHX H3 HHX
arrecranumn nmo JIucLmL ImHe 2 |
(Moy.110) = = i} Yuebunie JAHATHA, =
s = ; HAlIPABJICHHEIE Ha = g
W o =| 3= IPOBEJICHHE  TEKVUICTO s &
= 1 1 o ]
b S 3 2 :E: KOHTPOJS  YCIEBACMOCTH = 0 g =
= = B g 2 25 KOJIZTOKBHYMBL, LoE E =
E = E E E 5| & E‘ MPaKTHYCCKHE s g 5 z gn‘;. s
z E == &= = = KOHTPOJIbHBIC 3austus v | 2 E z g = o
= [T S (R i ap)* =] o - =y (=]
OcHoBel  HOHUKH  TREpJOTO | 66 21 15 - - - 36 15 I3 30
Tena.
- AepeKThl B KpUCTAILIAX
- nedexrin no otk n
Ppeneno
OcHoBHBIE  THILI  HOHHBIX | 72 18 18 - - - 36 18 18 36
POBOIHHKOE.
- TBEPJIBIC VICKTPOJIHTEL
- IITHEBLIC aMOphHbIE




MPOROIHHIKH.

Meroam  wechenoranpst  u
[PHMEHEHHE HOHHBIX
HPOBOIHAKOR

- HMIE1aHcHas

CHEKTPOCKOIHY

- CHHTE? H HCCIEOBAHHE
HPOROAHMOCTH HOHHOTO

M POBOIH UK

21

36

15 15 30

ITpomeskyTounas  arrecraius.
3aveT

12

Hroro

216

60

48

108




10, Hepewens yueno-memoouueckozo odecnedenus 0a camMocmoamebioit panomsi o0y Saiouguxcs no OUCuun e (modyiarm).

L. Meanos-1n AJK., Mypun H.B. Honnka teepaoro tena. B 2-x tomax. — CI16.: Msa-o C.-TTerep®. yu-ta. T. 1. 2000, 616 ¢.: T. 2., 2010, 1000

e
2. ABeer — «Xumus teepaoro tenan, 7.2, M.:Mup, 1988, 334 ¢.
3. P. Knauth, H.L. Tuller - “Solid-State lonics: Roots, Status. and Future Prospects™, J. Am. Ceram. Soc.. 85 [7] 1654-80 (2002).

4. Heborus B.H.. Hepuanes M.B. Daexrpoxuvus Teepasix snexrpoantos. — M.: Xumua, 1978, 312 c.

LA

Tpersaor HO.J1. Xumus necrexnomerputiecknx okucios. — M: Maa-so Mockorekoro vausepenrera, 1974, 364 c.

6. HOS. l'ypesny — «Trepasie snextpormutiin, M.: «Haykan, 1986, 176 ¢.

7. Dusnka sextponntos. [Ipoteces nepeHoca B TRepIbIX AekTponuTax 1 wiekrpoaax, o pea. [l Xoamia, M . Mup, 1978, 557c.
8. Vkwe E.A.. bykyn H.I'. Teepapie anextpomater, M.:Hayvka, 1977,

9. Heborun B.H. dusveckas xuvus teepuoro tena, M.: Xumus, 1982

0. Duzuka cynepnonneix nposogaukos. [on pen. M.b. Canamona, Pura: 3unarne. 1982,

11, Croiinos 3.b.. I'papor .M., Casora-Croiinosa b.. Enkun B.B. Dnexrpoxusuuecknii mmnenanc. M.: Hayka, 1991,



Bonpoesr k koau1oksny mam

Pazzen 1. komnokeuym No 1 «OCHOBBI HOHHKHM TBEPIOTO Teay,

Hro rtakoe womnas npopomuvocts. Mownsie kpucramnst. Tsepaste nekrponntol. PasynopsioueniocTs HOHHBIX KPHCTAIOR cobCTBEHHAs W
npiumMecHas. MexaHusM HOHHOTO nepeHoca B TBEPIABIX Tenax. TBepibie IeKTPOINTH Kak YHHOOMAPHLIC HOHHLIE nposoannkn. Kiacemduiraims
TBEPABIN MIEKTPONTOR, OCOBEHHOCTH KPUCTAITHYECKOH CTPYKTYPBI HOHHBIX 1POBOHIKOB, TepMoanuaMmKa CylnepHoHHOro cocToanms, (hasoBbie
nepexosnel. Ipoueees na rpanuiax pasieia MOHHLI NPOBOINNK - MMEKTPOHHBI nporoanuk. [lepenoc 3apsna wepes rpanniy. Obpazosanne u
CTpOeHHEe JIBOIHOIO cnod, OcoGeHHOCTH IPAHMIL JICKTPOIMTA ¢ METALIAMH M CMEIIAHHBIMH NPOBOIHUKAMK. BIokupyioume u obparuMbie
VIEKTPOIRL.

Paszien 2, komnokenym No 2 «OCHOBIBIC THIIBI HOHHBIX TPOBOIHIKOBY,

Teepipie meKTPOARTEL ¢ NPOROAMMOCTEIO 10 HOHaM Knenopoia. Juokena uupkonns u ero pazoodpazosanue. Ctabuimsaims kyGuueckoii daspl,
[poroanmocts B jmokenae nHproua. KHeaopoanposoisime oKcH b AHHOHTIPOBOJIAIME TBEPIBIE WIEKTPOIHTLL (IafOreHn/ bl Cyab(HALl 1
HUTPHABL). Jlonuposanne Kak METOJ pery/IMpOBaHUs HOHHOH TPOBOAHMOCTH,

Karnonnposossigne teepasie dekTpoantsl. [IpoBOIHMOCTE B CTPYKTYpa BhICOKOTeMIepaTypHoii dasnt Agl. AgdRbIS u cxombe CTPYKTYPEIL
CHCTEMBI Ha OCHOBE 1 UTONEHII0B MEIH 1 cepelpa.

OcodeHHOCTH KATHOHHOI TIPOBOMMOCTH B CHIMKATHBIX, AMOMHHATHBIX H (ocarhbx cuctemax. Honnbie NPOBOJIHMKH € JBYX H TPEX MepHOI
NPoBOAMMOCTEIO. BinsHie pasMepa katuoHa Ha ero NMOABIGKHOCTE. Bimsuue crpyKrypHeix (akTopor Ha HMOHHYIO npoomocts. "Oxmo"
MPOBOIMMOCTH,  DIEKTPOJINTEL ¢ [POBOAMMOCTBIO 10 JIBYX3apsaHbM  kKatnoaM. OcoBeHHOCTH NOREACHHS  HCKPHCTALIMYECKUX  TBEPIBIX
WIEKTPOIHTOB. [IPOBOIMMOCTD B CTCKIAX M HOAUMEPHBIX cHeTeMax. JIMTHEBBIE W IPOTOHHEE aMOPDHBIE TPOROIHMKN.

TTpOBOMHIKN €O CMELIANHOMN MIEKTPOHHO-HOHIOI NPOBOIMMOCTRIO, OCODSHHOCTH HX CTPOCHHS H POBOAMMOCTH, [1epOBCKHTONOI0GHBIE CIPYKTYPEI
C BBICOKOH KHCIOPOIHOH MOJIRHKRHOCTLIO.

Kommosutisie 1Bepbie  s1eKTponuTel. Biausnne uueprnoiil martpuubl. Mexdasuvie rpanuibl 0 MekdasHble  BianmoselcTeia.  YpapHeus
apdexTHERON cpebl. OnHcanne B TEPMHHAX TCOPHH MPOTEKAHMS,

Pasjen 3, koanoksuym No 3 «Metojisl neeaeioBanng 0 IpUMEHEHHe HOHHBIX NPOBOIHHKOB»,

MeToe u3yuenns HonHoil tposoMocTi. Onpeeieiine HOHHOH W MMEKTPOHHON COCTARAAIOIINX VIEKTPOIUTOR HA TEPEMEHHOM H HOCTOTHHOM
Tokax. JIByX30HI0BbIC # 4ETHIPEX3OHIOBbLIE METO/ILl H3MepeHuil. Binsuue siekTponHoro nepenoca, conpamennas muddyaus. Merog Xeboa-
Barvepa. Ypaenenne @penkens. Yncna nepenoca HOHOB.



HMunetancomerpia: imanyeckie 0CHOBBI METO/1A, 00JACTH W OTPaHIYCHNA HCTIONBIOBAHHS, BonwtaMnepoMeTpus 1 ee pasHOBHIAHOCTH,
[Tpusmenenne TBEPABIX MICKTPOIHUTOR: IEKTPOIHBIE HPOIECCHE ¢ YHACTHEM TA30B 1 PACTBOPHMBIX BEIIECTB: XHMHHECKHE CEHCOPRI; HCTOYHHKH TOKA
Hil OCHOBC TBEPILIX MISKTPOIHTOB.

Kanewiapno-remaruueckuii rian

Konrakrame ¥ IHTOPHBIE HACK!

Tema juts wiyveHus Dopma Kou-s0
Jara NpoBeICHIS HACOB
' | saHATHIL
MexauniMel  BOTHHKHOBCHH m:tbexn_{ﬁ B MOHHBIX | JICKLINA ' 6
03.10.2014 kpuctaniax. Jledexrei no Hlorkn n @penkeno. ceMuHap 6
10.10.2014
17.10,2014
24.10.2014
311].[13;}1-4 [Iponecenr  nHa  rpamnie  ajekTpos -'_;f.'-IEI{Tpl:I.]'II'IT. JEKIHA
07.11.2014 OCoDEHHOCTH TPAHHIL € PA3IHUHBIMH  MaTEPHAIAMH, ceMHHap 3
14.11.2014 THIIL! IPAHRIL
21.11.2014 :rBL’[],ﬂhIE VICKTPOIHTHL ¢ AHHOHHOH [POBOIMMOCTBIO. | JTeKITHA 6
28.11.2014 Dasni Ha OCHOBE JIHOKCH/1a UHPKOHHS. | CEMHHap 3
05.12.2014 KEazuxuMuueckne ypasHeHns.

- 12.12.2014 Katnon NPOBOJIANTHE TREPJILIE ANEKTPOIIHTEL | NeKIHs 4]
19.12,2014 OCoDenHoCTH CTPYKTYPEL H CRSIZh € TIPOROIMMOCTBIO. | CeMHHap 6
26.12.2014

23.01.2015
30.01.2015 [popoaumocTs  noluMepHeix W c’rémouﬁpammx JEKINS 6
06.02.2015 cucreM.  Jlurtueswie M nporonHHble  amopdidbie | cemubap 6
13.02.2015 POBOIHHKIL
20.02.2015
06.03.2015 KoMmnmosutneie  Teepibie  WEKTPOIUTLL. Y pasHeHus TeKIHS ]
13.03.2015 MpipeKTHEHOI Cpeibl. TEOPHH NPOTEKAHHS. ceMuHap 6




20.03.2015

27.03.2015

03.04.2015 MeToB  HCCCIOBAHNS  HOHHDIX MPOBOAHHKOB M | JIEKIHA i

10.04.2015 NPOLECCOB EpeHOCca 3apsiia. CeMHHAp 6

17.04.2015

24.04.2015

01.05.2015 I:Ipnmcne}mc HUMIIEIAHCHOH  CMICKTPOCKONUH  JUIA | JICKIIHA 6

08.05.2015 | pecnenoBanus HOHIPOBOSIIX COSTMHENHM cemuuap 3

15.05.2015

15.05.2015 CHHTE: W HCCHCAOBAHME NPOBOAHMOCTH  HOHHOTO | JCKIMs 6

22.05.2015 NPOROINEA (WIEKTPOINT 1O BLIGOPY). cemuuap 6

29.05.2015

05.06.2015
05.06.2015 Honyuenne i HCCIEIOBAHME MOJARIBHOTO | JEKIIHA 6
12.06.2015 WICKTPOXHMHUYECKOTO yeTpoiicTsa (no esibopy) ceMHHap 3
19.06.2015

HTOIO 108
Camocrogtenspnas padora
Cpokn Tewma s H3YUCHHA 1 dopma Kon-po
BLIIO/IHEHHS BRITIOTHEH NS 4acoB
07.11.2014 Bonpocs! 118 noaroToBeH K Kowokeuymy Ne | Konnoksuym 30
13.02.2015 Bonpoce! s noAroToBrH K Ko/LokBHyMy Ne 2 Konnoksuym 36
19.06.2015 'Eunpncm AT MOATOTOBKH K KOMI0OKBHYMY No 3 Kosoksnym 42
UTOro 108

Hrorosoe zanatne

Jara |

Tema ang uayuenus L

Qopubl

| KGH—BD_I




NpoBCIACHHA HacOn

FAHATHI
27.02.15 | 3auernoe sausitne 3a 1ii ceMecTp | saver 3
| 26.06.15 | 3auernoe samstne Ha 2ii ceMecTp | akzamen 5 |
_ Hroro ¥

1. Pecypcnoe odecnevenue.

I Meanos-1TInie A K., Mypuu M.B. Honuka teepaoro tena. B 2-x tomax. — CT16.: Han-so C.-[Terept. yu-ta, T. 1, 2000, 616 ¢.; T. 2.. 2010, 1000

.
2. ABect — «Xumus reeproro teman, 1.2, M.:Mup, 1988, 334 ¢.
3. P. Knauth. H.L. Tuller - ~Solid-State lonics: Roots, Status, and Future Prospects”, J. Am. Ceram. Soc.. 85 [7] 1654-80 (2002).
4. Hebornn B.H.. Heppunses M.B. DnextpoxuMus Teepibix aexrporuton. — M.: Xuvus, 1978. 312 ¢,
5. Tperbaxon HOJ], Xumna HecTeXHoMeTpHHeckHx okueor, — M: Maa-so Mockosekoro vamsepenrera, 1974, 364 ¢,
6. 1O 'ypesny — « Teepawie snexrpomntss, M.: «Havian, 1986, 176 ¢.
7. Du3uka aekrpoantor, [ponecces nepenoca B Teep/bIx VieKTponuTax u yekrposax. [Moa pen. Jhx. Xnamuka, M .- Mup, 1978, 557c.
8. Vkme E.A. Bykyu H.IT. Teepasie onexrpoantss, M.:Hayka, 1977.

Y. Heborun B.H. ®usnueckan xuvua teepaoro tena, M.: Xuvus, 1982
10. ®usuka cynepuonnbix nposoankos. oy pex. MB. Camamona, Pura: 3unarue, 1982,

I'1. Croiinoe 3.b.. I'paos b.M.. Casosa-Croiinosa b.. Enkun B.B. Duexrpoxumuieckuii umneanc, M.: Hayka, 1991,
12. Hsoik npenodasaiina: Pyccknii

13. Hpenodasamenn (npenodasamenn): 1.x.41. JloGposonsexuii FOpuit Anatonsesiy



Hpuaoskenne

Ouenounpie cpeaeTsa 75 NPOMEAY TOUHOMN aTTecTALMN N0 Ancunninne «Paipaborka n peaansamus o0paszoBaTebHBIX
nporpamm Ha ociiose PI'OC BO» na ocnose Kapt koMnerenuunii BINYCKHUKOB nporpaMm acnupantypsi MI'Y

PEIYIBTA KPHTEPHH u HOKASATEJIH OUEHHBAHHUSA PE3VIIBTATA OLYUEHHS$ OHNEHOYHBI
T o AHcHnine i coorserersywmnx Kapr komnerenumii E CPEJICTBA
OBYUYEHHS
(1L
JAHCHUILIHHE
{ MOV ITI0)
/ & .| . ]
;ﬁ’_l-'f.ir.lfn'_ TEMGOPI e N pfir{"_'l-'{Jl’)ﬂ_'.I'L’HJ'GETPHHH’.'”:H .Ir"rf)t‘Jﬁ.'h’.’ﬂ‘!'l’fl’lﬂh’.l'”t.’_'fb.f.l' .H-I‘J‘fi‘fﬂuﬁ E’.}”T.?H"I'.i'l’”
7] o i
YMETE: [Mcwmennue
B uerom wvenewnoe, BOTIPOCH]
. Venemmoe "
peliaTh B ueaoM | Ho CONEpHAaLlee i
= CHCTEMATHYEC KDL
KBaIHXHMHYCCKNE ; VIOBICTEOPHTCILHEIC, OTIAENBHEIC  TPOOEILL
Oy ICTBHE HABLIKOB | thparmedTapHie HapkKd NpUMEHeHIE
YPaBHCHHA JR i HD HE | NMPHUMEHEHHE
_ pelIcHA PELIEHHA ; HAREBIKOR PelCHHA
CRCHOBHBEX THIOR CHCTEMATHINPOBAHHIE HABLIKOR peleHnA
KBATHA MM ECKHX KBAIHXHMIMCCKIX : KBATIXHMHYECKHX
MOHHLIY HARKIKH pPelCHHS | KBATHXIMHYECKHX o
) VPARHEH AN | ypaBHeH i a0 i VPaBHEHHI A
HPOBOTHHKOE, KBATHXHMHYECKHX YPABHCHHN A
OGCHORHBIX THMOE HOHHBIX | OCHOBHBIX THIOB HOHHBLIX = OCHOBEHRIX THIOE
QIPEAENATR YpaBHe i LANA | OCHOBHBIX THINOR
X NPOBROIHHEOR, NPOEGIHHEOB, ; HOHHLIX
THAYEHHE M THI OCHOBHBIX THIMOE | HOHHLIX
_. CGrpe/IeteHnd IHAMEHHR 1 | ONPeaeieHnA THAMEHHA o ; MPOBOIHHEDE,
HOHHOE % HOHHLIN. — NPOBOAHHKOB, | NPOBOIHMEOE,
Hna HOHHOI | THna HOHHO OMPeReneHHA
NPOBCIHMOCTH o ONPeaeNeHna  THAYEHNA | ONpPefeicHHy
X NPOBEQIHMOCTH [ | NpOROJIIMOCTH no | P IHAYMEHHA © THNa
FECMEPHMENTLThHEIM | H THIA HOHHOM | IHAYEHHA #  THNa ;
IKCNE PUMEHTATRHBIM IRCHEPHMEHTATEHEIM HOHHOT
AHHbIM, NPOBOIHMOCTH Mo | MoOHHOH
2 JAHHBIM JAHHBIM : NpoROIHMOCTH [{[4)
MOy € HHBIM | IKCMEPHMEH T LHBIM NPOBOTAMOCTH ]

[FATHBIM A MCTOAMH,

Lsepp: ¥ 1 (TTK-2)

JAHHBIM

IKCMIEPHMEHTANBEHBEM
MAHHEIM

ARCTEPHMEHTANbHEL
M JTAHHREIM




YMETh: B nenos | B LenoM TucemeHHbIE
i YAOBIETROPHTENLHBIE, VADENETROPHTENLHBIC BONpOCE
T CrreyTeTame ymenuil | parMenTapuiie yMeHns ya P L P Cipopmuporannme
NOAGHPATE ul ¥ HO He HO  CoOfepkailes
fE _ | noadnpaTh noaoupats YMEHUA  NoAGHPaTh
HEODX0aMBIIE MeTo = = CHCTEMATISHPORAHHRIE OTABNLHBIE  NpOGeh
S HEDOX0THMbI MeTon | HeoDxo1uMEL METOI HeoDXoanMEIil MeTon
HECIEA0RAHKHA YMEHHH noaGHpaTs | yMeHus  [ogadupaTh
: HCCHE N0BAHHA HCC/TE AOBAHMSA * R o # HCC/IE 10 BAHHS
IIpt}HU_.I.JI'-TO'CTII HEﬂﬁKU.{IHMhIH MeTO1 HEODXNOAHMBIIT METON
B NPOBOIHMOCTH TPOBOIHMOCTH NPOBOIHMOCTH
KPHCTI0R % ) HECe10BAHM HCCTIEAOBAH NS
KINCTALTOE KPHCTAILTOR KPHCTAILI0B
HPOBCIHMOCTH NPOBOIMMOCTH
 Uindp: ¥2 (11K-2) KpHCTANI08 KpHCTALIOB
' IHATb: Cihopyuporaste, Crpopumnposasineie IMuckmeHHBIE
HO COOCPHAINE | CHCTEMATHYECKNE BOMPOCE
OTNENbHBE Npodetsl | NPencTaBieHnn o
OcHOBHLIG e P
EXAHHIM b PparmeHTapHble Henonuwie B i G0:{ GEHORHLX
L : Orcyrerane amanmi o A Re e o B e oG | ocHoBHbIX MEXANNTMAX
17 HOBEC L | 3| i =5 e
ORI OCHOBHEIX  Mexanmamax | T oict P MEXAHIIMAX BOSHIKHOBEHHA
ﬂEbeTHTDB B HOHHLIX : QUHOBHBIX MEXAHHIMAX DCHOBHBEN MENAHHIMAX
BOSHHEHDBECHIA BOSHHUEHOBREHNA ,Ll.L‘LI]l:th'JB B HOHHLIX
EPHCTANNAN, i BOTHHEHOBEHHA BOYHHKHOBEHHA
AeekTor B HOHHBIX aedekTor B MOHHBIX | KpHCTANMAX,
Baomamn R : AeekTOR B HOHHBIX | Nedektor B HOHHBIX
KPHCTE LN, BIMAHHI | SR e oy | KPMETALIAX, WIMSHUK | BAMANIN
ACPERT =T ¥ B " .
EPERTHOCTH JepeRTHOCTI CTPYRTY B Agi’pu.lllurru PR jﬁfpummm P JederriocTy nederTHOCTH
PR = d e i sl .
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Monasl OUEHOYHLIX CPEICTB
[ Iprmepiivie Botipock

. HMeropus otkpeitns vonnoii nposoanmocti. Honnas nposonusocts. Honusie KpHeTamib, Teepbie 31eKTPONHTEL

2. Pa3ynopsaaoueHHocTs HOHHBIX KPHCTAUIOR cobCTheHnas n npuMechas. Mexanusm HoHHoro nepeHoca 8 TBepABIX Teaax. Teepasie
WIEKTPOJHTE! K&K YHHIOAPHBIC HOHHBIC TPOROAHUKN. Khaccufimkanus TBepabIX MICKTPOIHTOR,

3. Twepibie MEKTPOAUTHL ¢ NPOBOANMOCTBIO 10 HOHAM KHMCA0poaa. JIMOKCHI LMPKOHHA H ero (pazoobpazopanne. CraGuimsanns
KyOuyeckoit qasel. [IpoBonmuvocts B juokenjie unpkonns. KHCIOPoNpoRoisimme OKCHIBL AHHOHIPOBOISIIHE TBEP/IBIE  WIEKTPOJTHTEL.
Fanorennipl, cyabpuasl 0 HHTPHILL KPHCTALIOXHMHYCCKHE OCODSHHOCTH, MEXaHH3M HOHHOTO nepenoca. THiHuHbe NPEACTABHTEH,
Jomiporanie Kak MeTOI peryIpoBans HOHHOI NPOBOANMOCTH.

4. Kammounposomgsume teepiasie snektponntel. [TporogmMocts 1 crpykrypa BeicOKOTEMNEparyproi daser Agl. AgsRbls u cxosnbie
CTPYKTYPhl, CHCTEMBI Ha OCHOBE MJIOTEHI/I0B ME/H W cepebpa.

5. OcolenHocTH KaTHOHHOM MPOBOAMMOCTH B CHIAMKATHLIX. a/OMHHATHBIX H (ocdaTHeX cheremax, BeTa-rimnosem Kak NpeacTaBUTEND
JIBYMEPHLIX HOHHBIX MPOBOJHMKOB! CTPYKTYPA. WECTKad MOAPEINETKA W PellleTKa NOJABHAHLIX HOHOB. KaHAIbl [POBOINMOCTH, 3aMelleHue.
Bamsine pasmepa kaTHona Ha ero HoBWKHOCTE B LIMHHEALHBIX CTPYKTYPAX. BANSHHE 1apaMeTpoB cTpyKTyph 1a HOHHYIO [POBOIHMOCTh.

6. Thepabie MIEKTPOINTEL € TPEXMEPHOI NPOBOIMMOCTRIO 110 HOHAM HIETI0HBIX Metamios. Hacukon, micukon, (ockan, HarTpuessie
CHIMKATRL PEAKHX semenb. "Okuo"  nposoammoctd, Bimsinue CrpykTypHeix  (JaktopoB Ha HOHHYIO NPOBOIMMOCTE.  JNEKTPONHTHI ¢
IPOBOIHMOCTBEO O IBYX3APS/IHBIM KATHOHAM,

7. OcobeHROCTH NOBE/ICHNS HEKPHCTAUIHYECKHX TREP/ILIX MiekTpoanTos. [Iposoaumocts B creknax u NOJIHMEPHBIX cHeTeMax. Jlnrnesnie
H IIPOTOHHBIE AMOPhHBIE IPOBOIHAKH,

8. OcobenHOCTH KPUCTALIMYCCKOH CTPYKTYPhi HOHHBIX TPOBOAHMKOB. TePMOIHHAMHKA CYNEPHORHOTO COCTOANMS, (PAIOBRIE TEPEXOITbL.

Y. llporoauukn €O CMEUIAHHOI  AIEKTPOHHO-HOHHON  npopoaMMOcTLio.  OcoBeHHOCTH  HX CTPOSHHA M TPOBOIHMOCTH,
epoBekHTONON00NBIE CTPYKTYPEI € BLICOKOH KHCAOPOAHOH NOJABHKHOCTLIO.

10, Merojibt m3yuenns HoHnoil nposojumoctn. Onpenenenne HOHHON | AIEKTPOHHOH COCTABNAIONIMY AMEKTPOIHTOR HA NEpPeMEHHOM H
MOCTOAHHOM TOKaX. [IByX30HA0BBIE W 4eTHIPEX30HI0BLIC METOIE! H3MepeHnii. Bausune a1ektpontoro nepexoca. conpaxenHas Ay Iua.
Meton Xebba-Barnepa. Vpapnenne @penkes, Unena nepenoca HOHOR.

I1. llporecesl Ha rpanuiiax pasaeia HOHHLIH IPOBOJHAK - MICKTPOHHLIL HpoBoanHK. [lepeHoc 3apaa Yepes rpaHuily. ObpasoBanme o
CTpOSHHE BOHHOTO cnost. OCoDEHHOCTH IPaHHLL YIEKTPOINTA C METAIIAMI M CMEIIAHHBIMH [POBOAHMKaMH, BIokHpyiolne n obparamble
IEKTPOJIBL



12, MmnenancoMerpus: (JUIHUECKHE OCHOBRI MeTOa. ODMACTH M
PAIHOBHIHOCTH.

13. Komnoswmmbie Teepabie 2iekrposnTel. Biusine HHEPTHOH MATPHILL, MeK(asibie rpanuib i Mek(asible FanMOaeicTBHA. YpasHenus
e Bl Cpetbl, ONUCAHNE B TEPMUHAX TEOPHH NPOTEKAHNS,

14, llpuvenenne TBEp/ILIX MEKTPOIHTOR: WIEKTPOIHBIC APOIUCCCHl ¢ YUACTHEM TA30B M PACTBOPHMBIX BEIICCTE: XHMHUECKHE CEHCOPEI;
HCTOMHHKH TOKA Ha OCHORE TECPIBIX MICKTPOIHTOR,

OrpaHH4CHAA - HCNOJIL30BAHWA, HG_THJTHMJIEPGMETPHH H ¢¢




