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AHHOTANMA

Kypc "CoBpemeHHbIE TIPOOIEMbI DIEKTPOHUKH" TpeIycMaTpUBaeT W3yuyeHHE COBPEMEHHBIX HAIlPaBICHUN B
WCCIICAOBAaHUH TBEPJOTENIBHBIX CTPYKTYpP M CO3IaHHM Ha MX OCHOBE NMPUHLUMIUAILHO HOBOU 3JIEKTPOHHOM
KOMITOHEHTHOH 0as3bl.

3agaun JUCIUATIINHEL:

*  3HaKOMCTBO C COBPEMEHHBIMU (U3NYECKUMH OOBEKTaMH, aKTyaJbHBIMU Ui (DYHAAMEHTAJbHBIX M
MPUKJIATHBIX UCCIICTOBAHHMA.

* H3ydyenne pu3NUECKUX MOAETICH, ONMUCHIBAIOIINX YPQPEKTHI B 3TUX 00OBEKTAX.

* l3yuaHue nmpakTHUECKUX MpoOIIeM, Ha PelIeHUe KOTOPBIX MOTYT OBITh HAIPaBIICHbI MPHKIIAJIHBIC HAyYHbIC
pa3paboTku B 00nacT (PU3UKH TBEPJOTO Tefa.

[To pe3ynbTaraMm 0CBOEHUsI CTYIEHT JTOJKEH:
3HaTh:

OCHOBHBIEC aKTyaJlbHbIC HAay4HbIC HANPABICHUS B OOJIACTH CO3JaHUSl TBEPAOTEIBHBIX CTPYKTYP Ui HOBOH
9NEMEHTHOM 0a3bl MHUKPO- M HAHOXJIEKTPOHHKH, a TAKKE€ OPHEHTHPOBATHCS B aKTyaJbHBIX HAlPaBICHUSIX
HAy4HBIX HCCIIEIOBAHUHN U MEPCIIEKTUBHBIX d()(eKTax B pa3InIHBIX TBEPAOTEIBLHBIX CTPYKTYypax.

VYMeTs:

PaGorars ¢ HayuHOi JuTepaTypol mo (pu3HMKe TBEpAOro Tejla M TMOHUMATh COAEP)KaHWE OPUTHHAIBHBIX
Hay4HBIX CTaTe} B NEPUOJUYECKUX U3IaHUIX.

[IpumensaTe 3HaHUA, MOMy4yeHHbIE B Kypcax «Teopermueckoil ¢uzmka. OCHOBBI KBAHTOBOH MEXaHUKNY,
«Pu3nKka TBEpAOro Tena» U «DJIEKTPOHHBIE CBOMCTBA TBEPABIX Te» JUIL MOHMMaHHA 3((HEKTOB M HX
($u3NYEeCKUX MOZETICH B COBPEMEHHBIX TBEPAOTEIBHBIX CTPYKTYypax.

W3mararh cBOM MBICIIU U AOBOIBI, MOJIb3YsACh 'PAMOTHBIM TCXHUYCCKHUM S3BIKOM U Hay‘IHOﬁ TepMHHOHOFHeﬁ.

Bnaners:

[IpodeccuonanbHOl TEPMUHONOTHEH, TEOPETUUECKUMHU MOJEIISIMHU, ONKCHIBAIOIIUMH OCHOBHBIC d((EKTH B
TBEPIOTENbHBIX CTPYKTYpax.

OcHOBHOE cofepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:

1. JleTexTopsl CyOMHIUIMMETPOBOTO U TEPTEPLIOBOTO ANAMA30HOB.

2. CnocoOsbl reHepanuy CyOMUITIMETPOBOIO U TEPAreploBOro JHana3oHoB.

3. Il1a3MOHBI ¥ HAaHOIUIA3MOHUKA.

4. Huzkopa3mepHblie 3JIeKTPOHHbIE CTPYKTYphl. PT/I.

5. Huzkopa3mepHble 3J€KTPOHHbIE CTPYKTYpbI. [1osieBble TpaH3UCTOPBI C IBYMEPHBIM JIEKTPOHHBIM Ta30M.
6. I'paden u ero cBoiicTaa.

7. OcCHOBHBIE METOAbl MPOCBEUMBAIONMICH MHUKPOCKOIHMU HIEKTPOHHONH MHKPOCKOIMH CBEPXBBICOKOTO
paspereHus.

8. KpaeBbie cocrosius B rpadene. Tonmoaoruaeckue u30asTophbI.

9. OnHO(OTOHHBIE AETEKTOPHI.

10. JaTunku MarauTHOTO 10J1s Ha ocHOBe BTCII-CKBHI0B HOBOTO ITOKOJICHHUS.
11. Ilepexknroyarenu Ha 0CHOBE HaHOANOAOB IIIOTTKH.

12. CBepXmpOBOJHUKOBEIE METaMaTEPHAIIHI.

13. NV-ieHTpHI B anMmase.

1. leau u 3apa4u

eap AUCUMNIMHBI

* U3yYEHNE COBPEMEHHBIX HAIPABICHUI B UCCIEAOBAHNN TBEPAOTENBHBIX CTPYKTYp U CO3JaHUM Ha UX
OCHOBE MPUHIIMITHATBHO HOBOW 3JIEKTPOHHON KOMITOHEHTHOW 0a3bl.

3agauu AUCHUILIHHBI

* 3HAKOMCTBO C COBPEMEHHBIMHU (PU3NYECKMMHU OOBEKTAMH, aKTyaJbHBIMU IS (DyHAAMEHTAIbHBIX U
MPUKIIAIHBIX UCCIIECIOBAHUL;

¢ U3YUYCHHUC (1)I/IBI/I‘IGCKI/IX MO,Z[CJ'ICﬁ, OITMCBIBAIOIINX Sq)(I)CKTLI B OTHUX 06’LeKTaX;



* WU3y4YaHHE NMPAKTUYECKHUX MPOoOJeM, Ha pEIIeHHE KOTOPBIX MOTYT OBITh HalpaBJICHbI NPUKIAHbIC
Hay4HbIE pa3padO0TKu B 006JacTu GU3MKU TBEPAOTO Tea.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHnn 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHCAaHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KA9€CTBO pa3padOTaHHON
aHaJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
IKCIIEPUMEHTAIbHBIE METObI MCCICAOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUILINHE (MOXY.JII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
- OCHOBHBIC aKTyaJlbHbIC Hay4HbIC HalpaBJICHUs] B OOJACTH CO3[aHMS TBEPAOTEIBHBIX CTPYKTYP IUIS
HOBOM 3JIEMEHTHOM 0a3bl MUKPO- M HAHOMICKTPOHUKH, A TAKXKE OPHEHTHPOBATHCS B aKTYaJIbHBIX
HaNpaBICHUSAX HAYYHBIX MCCIEIOBAaHUN M NEPCHEKTHBHBIX 3(PQPeKTax B Pa3INUHBIX TBEPAOTEIbHBIX
CTPYKTYypax.

YMETb:
- paboTtare C HaydyHOW JMUTEpaTypod MO (QHU3UKE TBEPIOTrO0 Tela W MOHMMATh COJACPKAHHE
OpPUTMHAJIBHBIX HAYYHBIX CTaTell B IEPUOAMUECKUX U3AHUAX;
- TNPUMEHATH 3HAHMS, NOoJy4deHHble B Kypcax «Teopernueckoit ¢usuka. OCHOBBI KBaHTOBOH
MeXaHUKN», «Du3uKa TBEpIOro Tena» U «DJIEKTPOHHbIE CBOWCTBA TBEPIBIX TEJ» Ul IOHUMAHUA
3¢ deKTOB U UX PU3NIECKUX MOJEICH B COBPEMEHHBIX TBEPAOTEIbHBIX CTPYKTYPaXx;
- u3jararb CBOM MBICIM M [JOBOXBI, IOJIb3YSChb TPAaMOTHBIM TEXHHUYECKUM S3bIKOM M HayuyHOH
TEPMHUHOJIOTHEM.

BJIaJICTh:
- Tpo¢eCCHOHANBHON TEPMHUHOJIOTUEH, TEOPETUYECKUMH MOAEISMH, OIMCBHIBAIOLIMMH OCHOBHBIE
3¢ EKTH B TBEPAOTEIBHBIX CTPYKTYPaX.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT



Jivnunn | cumnuepon | siauupai. peuuio pabora

1 JleTekTopel  CyOMUJUIMMETPOBOTO U 4 5
TEprepLoBOro IUaa30HOB.
Crioco0Ost reHepanun

2 CyOMUJUIMMETPOBOIO M TEepareproBOro 4 5
JMaIa30HOB.

3 [Ina3MoHBI M HAHOIIIA3MOHHMKA. 4 5

4 HuzkopasmepHsbie 3IIEKTPOHHBIE 4 5
cTpykrypsl. PT/I.
HuzkopasmepHsbie 3JIEKTPOHHbIE

5 CTpyKTyphl. IloneBble TpaH3UCTOPBI C 4 5
JBYMEPHBIM 3JIEKTPOHHBIM Ta30M.

6 I'paden u ero cpoiicTaa. 6 5
OcHOBHBIE METOABI NPOCBEYUBAIOLICH

7 MUKPOCKOIIUU 3IEKTPOHHOU 6 |
MHUKPOCKOIIHU CBEPXBBICOKOTO
pa3peLieHus.

3 KpaeBble  cocrosinms B TpadeHe. 6 5
Tomonornueckue U30JIATOPHI.

9 OnHO(DOTOHHBIE IETEKTOPHI. 6 2

10 JlaTdyMKy MarHWTHOIO TOJII Ha OCHOBE 4 1
BTCII-ckBuZ0B HOBOI'O ITOKOJIEHUSI.

1 [lepexitouarenu Ha OCHOBE HaHOAMOIOB 4 |
oTTkN.

12 CBepXITpOBOJHUKOBBIC METaMaTepHAIIbI. 4 2

13 [NV-mentpsl B anMase. 4 3

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemecrtp: 2 (Becennuit)
1. leTekTopsl CyOMUIITUMETPOBOTO M TEPrepLOBOTO JHANIA30HOB.

1.1. TeparepuoBbIii uana3oH u 00JaCTh €T0 PUIIMEHEHHUS.

1.2. [TapameTpsl oneHkH 3(PGEKTUBHOCTH NETEKTOPOB MOITHOCTH W CYNEePreTepOTUHHBIX
CMECHUTEJIEH.

1.3. bonomeTpsl u JUOABL.
1.4. Metonpl HHTETPALIMH JETEKTOPOB B KBA3MONTHYECKUH TPAKT.

2. CnocoOsbl reHepanuy cyOMUITMMETPOBOIO U TEPAreploBOro JHana3oHoB.

2.1. Jluaun CBY-niepenad ¢ HOpManbHON M aHOMAIBHON AUCIIEPCUEH.
2.2. Jlammbl 0OpaTHO# 1 OeryIei BOTHBI.

2.3. 'apMOHMYECKHE YMHOKUTENH.

2.4. KBaHTOBBIE KacKaJIHbIE JIA3€PhI.

2.5. T'eneparopsl Ha BSI3KOM TOTOKE JIK03¢(DCOHOBCKUX BHXPEH.

2.6. MmynbcHBIE TeHEpaToOphl C MCHONb30BaHHMEM (DEMTOCEKYH/IHBIX J1a3epOB M HEMpepbIBHAS
reHepanus Ipy MOMOIIY CMEIINBAHUS ONITHYECKUX MO/,

3. IT;ma3MOHBI ¥ HAHOILJIA3MOHHUKA.




3.1. Monens [pyne. TpexmepHbIe T1a3MOHBI.

3.2. IloBepXHOCTHBIE NJIa3MOHBI-IIOSIPUTOHBI U UX JAUCIEPCUS.

3.3. CriocoObI BO30YKIeHUSI TOBEPXHOCTHBIX TIA3MOHOB-TIOJISIPUTOHOB.
3.4. CeHcopbl Ha TOBEPXHOCTHBIX IIa3MOHaX. [11a3MOHHbIE HAHOAHTEHHBI.
3.5. B3aumoneiicTBue oNTHYECKUMX HAHOAHTEHH C KBAHTOBBIMHU TOUKaMH.

4. Huzkopa3mepHble 3JIeKTPOHHbIE CTPYKTYphL. PT/I.

4.1. CiocoObl co31aHusI HU3KOPAa3MEPHBIX AIIEKTPOHHBIX CUCTEM.

4.2. Pa3mepHoe kBaHTOBaHHWe. JIByxOaphepHble (pE30HAHCHO-TYHHENBbHBIE) JAuUOAbL.  UXx
XapaKTepUCTUKH BO BHELTHEM MarHUTHOM IIOJIE.

4.3. ITonsipoHBI.

5. HI/I3KOpa3M€pHBIe OJICKTPOHHBIC CTPYKTYPHL. Ilonesnie TPaH3UCTOPbI C ABYMCPHBIM 3JICKTPOHHBIM
ra3oMm.

5.1. MexaHu3MBI paccestHus 2MeKTPOHOB. CI1ocOObl yBETHMUYCHHUS TOIBM)KHOCTH B KBAHTOBBIX SIMaXx.
5.2. IIna3MOHBI B IBYyMEPHOM Ta3.

5.3. Henuneiinple mnazmennble 3¢ ¢ektol. PexTrduranms.

5.4. TepareplioBble CMECHUTENN Ha TpaH3UcTOopax ¢ 3pdexrom pekrudukaum.

6. I'paden u ero cBoiicTaa.

6.1. Ucropus otkpsiTus. CBOMCTBA.

6.2. DnekTpoHHBIH criekTp B rpadene. MccnemoBaHue MOBEPXHOCTHBIX COCTOSHUH MeETOIaMu
ARPES.

6.3. IByMepHBIE CTPYKTYPbI Ha OCHOBE rpadeHa.

7. OCHOBHBIE METOIBI MPOCBEYUBAIOIICH MUKPOCKOIINHU SIEKTPOHHONH MUKPOCKOIIHU CBEPXBBICOKOTO
paspereHus.

7.1 MeTonbl KoppeKuu chepuaecKux adepparuii.
7.2. Tonorpadwus. MeTozp! n3MepeHHss MArHUTHOTO MOMEHTA M JIEKTPOCTaTHYECKOTO IIOTEHIINAIA.

8. Kpaesbie coctosinus B rpadeHe. Tormonorunaeckue u3oisTophl.

8.1 TamMMOBCKHE KpaeBble COCTOSHHUS.
8.2. IlpoBoAMMOCTH MTEpPOPUPOBAHHOTO TpadeHa.
8.3. Tomonoruyeckue U30IATOPHI C KaHAJTaMU POBOAMMOCTH, HEBBIPOXKICHHBIMH 110 CIIHHY.

9. OnHOOTOHHBIE IETEKTOPHI.

9.1 OcHOBBI KBAaHTOBOW WH(POPMAIINH.

9.2. llenu ontuMu3aIiu 0HO(QOTOHHBIX JETEKTOPOB.

9.3. CpaBHUTENBHBIN aHATU3 CBEPX- U MOITYIIPOBOAHUKOBBIX JETEKTOPOB.

10. JJatunky MarHuTHOTO 110151 Ha ocHOBe BTCII-CKkBHI0B HOBOTO TTOKOJICHUSI.

10.1. DddexT mxo3edcona u KBaHTOBasI UHTEPHEPECHIIUSI.

10.2. CBKHM/I-MaraeToMeTpbl Ha OCHOBE MIEPOBCKUTHBIX J1XK03€(DCOHOBCKUX MEPEXO/IOB.

10.3. IIpaktuueckue npumenenus CKBU/I-marueromeTpos.

11. Ilepexmtouarenu Ha ocHOBE HaHOMMOMOB [1IoTTKH.



11.1. Inone! LIoTTKH.
11.2. OcoOeHHOCTH MPOABIKEHMS B HAHOPa3MEPHYIO 001aCTh.

12. CBepXnpOBOJHUKOBEIE METaMaTEPHAIIbI.

12.1. 1D u 2D meramarepuaibl U CIIOCOOBI MX peai3allyH.

12.2. Crnoco0 co3fgaHus MeTamarepuaioB C YNPaBIsSEMbIMA CBOWCTBAMH C HCIOJIL30BAHUEM
17K03€(DCOHOBCKUX MEPEXONIOB.

13. NV-ieHTpHI B anMase.

13.1. DHepreruueckuii crekT NV-IIeHTPOB.
13.2. Cnoco6s! ynpasienus Kyoutamu Ha NV-1ieHTpax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa Bolgaercs Ha kadenpe:

1, Onexrponuka: B 4 u. Y. 4, OynkuuonansHas snektponuka / A. A. llyka ; nmox pen. A. C. Curosa -
M.IOpaii1,2016

JomnonHurensHas aureparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Hanoanekrponuka: yue6. mocobue 1 By30B / A. A. Illyka .— M. : ®usmarknura, 2007 .— 464 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HAa JIEKIIUOHHBIX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANHBIE TEXHOJIOTUH, BKIIFOYAsl IEMOHCTPALIUIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, TMpOCIyIIaBIIMK Kypc JEKIMH, JODKEH OBNAAETh OOIMMM IOHATHUHHBIM anmapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.

VYenenrHoe ocBoeHHE Kypca TpeOyer:

1) mocemeHust Bcex JEKIUH, TPETyCMOTPEHHBIX YUYeOHBIM IIJIAHOM; BEIIEHHWE KOHCIIEKTOB 3aHSTHI;
aKTUBHOE y4acTre B OOCYKICHUH JICKIIHIA;



2) BayKHO AOOWUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CleqyeT oOpaiarbcs 3a KOHCYNbTalMeH K
MIPENOAABATENIO Ha JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3padorunk: A.C. CoOones, kanz. (hu3.-Mar. HaAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJabTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITENLHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AuCIMIUIMHBL « COBPEMEHHBIE TPOOIEMBI SIIEKTPOHUKI 00yUYarOIHICS TOIDKEH:

3HATb:

- OCHOBHBIE aKTyaJIbHbIC Hay4YHbIC HAIIPaBJIEHUs B OOJIACTH CO3aHMS TBEPIAOTEIBHBIX CTPYKTYp IS
HOBOHM 3JE€MEHTHOW 0a3bl MHUKPO- U HAHOMJIEKTPOHUKH, a TAaKXe OPUEHTHPOBATHCS B aKTyaJbHBIX
HAlpaBJICHUSAX HAay4YHbIX HCCIEAOBAHMN M MEPCIEKTUBHBIX d(dexTax B pa3IWUHBIX TBEPAOTEIBHBIX

CTPYKTypax.
yMeTh:

- paborarh C HaydyHOH JMTepaTypoil mo (Qu3nuke TBEpAOro Telna M IOHUMATh COIEpIKAHUE
OpPUTMHAJIBHBIX HAYYHBIX CTAaTel B IEPUOAMUYCCKUX U3JAHUAX;

- TNPUMEHATh 3HAHWS, TOJy4YeHHble B Kypcax «Teopermueckodt ¢usuka. OCHOBBI KBaHTOBOU
MeXaHUKn», «Du3uKa TBEpAOro Tena» U «DJEKTPOHHBIC CBOWCTBA TBEPABIX TEJ» Uil MOHUMAHHUS
3¢ dEeKTOB U UX PUINIECKUX MOJICICH B COBPEMEHHBIX TBEPAOTEIbHBIX CTPYKTYPaX;

- W3jararb CBOM MBICIM W JOBOIBI, IMOJIB3YSIChb TPAMOTHBIM TEXHHYECKHM S3bIKOM M Hay4HOU

TEPMUHOJIOTHUEH.
BJIaJeTh:

- Tpo(heCcCHOHATBHON TEPMUHOIOTHEH, TEOPETHUYECKUMH MOJENISMH, OMHMCBHIBAIOIINMH OCHOBHBIE

3¢ dEeKTH B TBEPAOTEIBHBIX CTPYKTYPaX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

B Oejadax IPOBCACHUA TCKYUICIO KOHTPOJIA YCICBACMOCTH IPOBOAUTCH KpaTKI/Iﬁ OIIpoC IO TEMC

MPEeNbIAYIIETo 3aHATH

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /1J1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

BOHpOCLI K 3K3aMCHY.

1. I[eTeKTOpLI Cy6MI/IJIJ'II/IMGTp0BOFO " TCPrepuoBOro A1arna3oHoB



2. CnocoOsbl reHepanuy cyOMUITMMETPOBOTO U TEPareploBoOro JHana3oHoB
3. Il;a3MOHBI ¥ HAaHOILIA3MOHHUKA
4. Huzkopa3zmepHble 3JIeKTPOHHbIE CTPYKTYphL. PT/I,

5. Huskopa3mepHble 31€KTPOHHBIE CTPYKTYpbl. [lojeBbie TpaH3UCTOPHI C ABYMEPHBIM 3JIEKTPOHHBIM
ra3oM.

6. I'padpen u ero cBoiicTra.

7. OcHOBHBIE METO/BI MPOCBEUYMBAIOIICH MUKPOCKOIHU JJIEKTPOHHOW MHKPOCKOIUHU CBEPXBBICOKOTO
paspereHus

8. Kpaesbie cocrosiaus B rpadene. Tormonornaeckue U30asTOpbI

9. OnHOQOTOHHBIE TETEKTOPHI

10. JJatunky MaraHuTHOTO 10 Ha ocHOBe BTCII-ckBHI0B HOBOTO ITOKOJICHUS
11. Ilepexmtouarenu Ha ocHOBe HaHOMOMOB [1I0TTKH

12. CBepXnpOBOJHUKOBEIE METaMaTEPHAIIbI.

13. NV-ieHTpHI B aniMasze

[Mpumeps! OUIETOB.

[Ipumep 1.

1. [lepexmrouarenu Ha ocHOBE HaHOAMOAOB [1loTTKM
2. CBepXIIpOBOJAHUKOBBIE METaMaTEPUAITBI.

3. NV-11eHTpHI B anmase

[Ipumep 2.
1. Huzkopa3mepHsble 37eKTpOHHBIE CTPYKTYphI. PT/I,

2. Huzkopa3MmepHble 3JIEKTPOHHBIE CTPYKTYpbl. [losieBble TpaH3UCTOPBI C JBYMEPHBIM 3JIEKTPOHHBIM
ra3oM.

3. I'padpen u ero cBoiicTra.

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIE, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM pasiesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
. Oe3ynpevHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBI, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs] CIOCOOHOCTh CAMOCTOATEIHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMbI B
HECTaHJapTHOH CUTYyalllH;
* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLEIIMIX U HalpaBIEHUAX 110 U3y4aeMOM AMCLUIUINHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTHUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIAQJCHUE MHCTPYMEHTApUEeM Y4YeOHOW IMCLMUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCIOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIOCOOHOCTH CAaMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIE MPOOJIIEMBI B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHAOBAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocTofATeNbHas paboTa Ha MPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.



8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIPOCAaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE Jie/IaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAYYHBIX U
npoQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HPOOJIEeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMUSIX W HAMPABICHUSX IO U3y4aeMoil
TUCIUIUINHE U JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE M MOIHBIE 3HAHMUS 110 BCEM pa3ielaM yueOHOM MporpaMmel;

¢ MCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTO4YHO IOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWHU, CTHIMCTUYECKH TI'PaMOTHOE, JOTHYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHAIBHBIX 33]a4; COCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUEHIMAX M HANPABICHUAX IO H3Y4aeMOU
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, YMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTAapHeM y4eOHOW IHMCHUIUIMHBL, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKax y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCII0OJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;



*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpECTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHB;

° HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA Ha BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

*  ciaboe BIAJEHHNE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX U HANpaBICHUSX H3ydaeMoul
JIMCLMILINHBI,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHMH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUYEOHOW MPOrpaMMOin
JIMCIIMILINHBI,

® HEYMCHUC HCIIOJIb30BaTh HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIWYHUEC B OTBETC FPYGBIX
CTUIUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHIA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amr — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mpoBeneHnu sK3aMeHa oOyuaromemycs: npenocrasisercss 30 MHHYT Ha ToOaroroBky. Ompoc
oOydaromierocs 1mo OuieTy He JIOJHKEH MPEBBIIIATh OJHOTO Yaca.



