degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [lepcriekTuBHBIC HaNIpaBIECHUs PA3BUTHS SIMEKTPOHUKU
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocraBui: A.A. llyxka, n-p TexH. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3aceflannu Kadepbl BaKyyMHOH anmekTpoHuku 29.05.2020



AHHOTANMA

Kypc "llepcnekTvBHbIE HampaBieHHUs PAa3BUTHS IICKTPOHUKW' MpEeIyCMaTpUBaeT IUIY4YCHHS 3HAHUK 00
JNEKTPOHE KaK HOCHUTeNle HH(GOPMAIMOHHOTO CHTHajla, KPaTKoe OMNHMCAaHHE pPa3BUTBIX B DICKTPOHUKE
HaIpaBJICHUH Ha OCHOBE CBOMCTB JJIEKTPOHA, aHAIM3 BO3MOXKHOCTEM YK€ pa3BUTHIX HaIlpaBJICHUN
3IEKTPOHHOU TEXHUKH.

3agaun JUCIUATIINHEL:

Iloka3zarn YPOBCHb (1)I/IBI/I‘IGCKI/IX OFpaHI/I‘leHI/II\/’I B OTpacCisix 3HeKTpOHHOI>'I TCXHUKH. PaCCMOTpeTL BO3MOXXHOCTb
HCIIOJIB30BaHUA OPYIrux HOCHUTENEH I/IH(bOpMaI_II/IOHHOFO CUIrHalla, a TaxKKC CO3JaHHsA Ha HMX OCHOBC HOBBIX
HaHpaBJ’IeHHfI B HAYKC U TCXHUKC.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

CBoJicTBa AIEKTPOHA KaK HOCHUTENS MH(OPMAIIMOHHOTO CHTHAaJa: 3apsill, MacCcy, MarHUTHBIA MOMEHT, BpeMs
KHU3HM, KIACCUYECKUH pauyc, CIHH, ACOpPOMIEBCKYIO UIMHY BOJHBI W3JIY4YEHHUS, pasMep 3IIEKTPOHa,
YCJIOBUSI MHTEPIIPETALMH IEKTPOHA KaK KBa3UYaCTUIBL.

YMeTs:
[TpoBoaUTH OIIEHKH MTAPaMETPOB IEKTPOHHBIX IPUOOPOB U CUCTEM;
N3yunTh KOHCTPYKTUBHBIE OCOOCHHOCTH DJIEKTPOHHBIX MTPHUOOPOB JAHHOTO Kilacca;

VYMeTh MPOBOANTH CPAaBHUTENIBHBIN aHAIHM3 AIEKTPOHHBIX NMPHOOPOB, PAOOTAIONIMX HAa PA3HBIX (U3MUECKUX
MpUHLUTIAX.

Bnaners:
OuU3NYECKUMH MOJISTISAMU PUOOPOB IEKTPOHUKH PA3TUIHOTO HA3HAUYCHUS

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:
. OT 27EeKTPOHOB K 3JIEKTPOHUKE

. Bakyymnas anexkrponunka

. IImazmeHHas >neKTpOHUKA

. TBepaoTenbHast 37€KTPOHUKA

. PoxxieHrie MUKpOJIEKTPOHUKN

. KBanToBas snexrponnka

. OnTORNEKTPOHHBIE SIBICHUS U IPUOOPHI HA UX OCHOBE

0 NN N bW

. ®u3n4yecKrue OCHOBBI HAHOJJICKTPOHUKHU

9. MeTanOHI/IKa — HOBOC HAIIPABJICHUC B 3JICKTPOHUKE

10. Fpa(l)eHOBaH QJICKTPOHHKA— HOBOC HAIIPABJIICHUC B 3JICKTPOHUKE

11. MeMpI/ICTOpHaH QJICKTPOHHKA — HOBOC HAIIPABJICHUC B DJICKTPOHUKEC
12. CHI/IHTpOHI/IKa — HOBOC HAIIPABJICHUC B 3JICKTPOHUKE

1. leau u 3apa4u

eap AUCUMNIMHBI

- JaThb TpeACTaBlIeHUE 00 3JIEeKTpOHe Kak HocuTene MHpopmannmoHHoro curHanga. Kparko ommcarsb
Pa3BUTHIX B JIEKTPOHUKE HANPABICHUI HA OCHOBE CBOWCTB MIEKTpOHA. JlaTh aHaIM3 BO3MOXKHOCTEU
YK€ pa3BUTHIX HANPABICHUN JIEKTPOHHOU TEXHUKHU.

3agauu AU CHUIIHHBI

- IIOKa3aTb YPOBCHb (1)I/ISI/I‘-ICCKI/IX OFpaHI/I‘-IGHI/Iﬁ B OTpaciriax BHGKTpOHHOﬁ TCXHHUKU. PaCCMOTpCTL
BO3MOKHOCTDb HCIIOJIB30BaHHUA APYIUX HOCHUTEIEH I/IHq)OpMaI_[I/IOHHOFO CUI'HaJla, a TaK)XXC CO3JaHHsA Ha
HX OCHOBC HOBBIX HaHpaBJ'IeHI/Iﬁ B HAYKC U TCXHUKC.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M



OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobeH oCyIiecTBISTh ITOUCK, VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapHaHThl PELLCHUS
KPUTHYECKMI aHAIM3 M CUHTE3 MH(OpManuK,  |33/1a4y, OLIEHUBAET UX NPEUMYIIECTBA U HETOCTATKU

HPUMEHSATH CUCTEMHBIN MOAXON 1ist petieus  |VK-1.1 AHanu3upyer 3a1ady, BbIACISISL OTAIlbl €¢ PELICHUS,
IIOCTaBJICHHBIX 3a/1a4 JEHUCTBHSA 10 PEIIECHHIO 3a1a4n

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4alOIINecs JOIKHbI

3HATh:
- CBOICTBA HIIEKTPOHA KaK HOCHTEINSI HH(POPMAIIMOHHOTO CUTHANA: 3apsijl, MacCy, MAarHUTHBI MOMEHT,
BpEMsI JKU3HH, KJIACCHYECKUI palauycC, CIHH, JeOpOMIEBCKYIO IJIMHY BOJHBI M3JIy4eHHs, pazMep
ANIEKTPOHA, YCIOBUS MHTEPIPETALINH IEKTPOHA KaK KBa3UYaCTHIIBL.

YMETh:
- IPOBOJIUTH OLICHKH MAapaMeTPOB dICKTPOHHBIX TIPHOOPOB U CUCTEM;
- U3YYUTb KOHCTPYKTHBHBIC OCOOCHHOCTH JIEKTPOHHBIX IPHOOPOB JaHHOTO Kilacca,
- yMEeTh TPOBOAWUTH CPABHUTEIBHBIH aHAIN3 3JIEKTPOHHBIX NPHOOPOB, pabOTAOMMX Ha pa3HBIX
(U3MYECKUX MPUHIUTIAX.

BJIQJICT!

- (pM3NUECKUMH MOZAEIISIMU IIPHOOPOB AIEKTPOHUKH PA3IUYHOIO HA3HAYCHUS.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OT 57eKTPOHOB K JIEKTPOHUKE 2 1
2 Baxyymnas anexTpoHuka 4 2
3 [InazMeHHas aeKTpOHHUKA 2 1
4 TBepaoTenbHast IEKTPOHUKA 4 2
5 Poxxnenmne MUKPO3NEKTPOHUKH 2 1
6 KBanTtoBas snexkTponnka 2 1
7 OnroaseKTpOHHbIE SABJICHUS M IPUOOPHI ) 1
Ha UX OCHOBE
8 dusnueckre OCHOBBI HAHOAIEKTPOHUKHU 4 2
9 MerarpoHuka — HOBOE HaIpaBJCHHE B ) 1
JNIEKTPOHUKE
10 I'padeHoBass  3JE€KTPOHMKAa—  HOBOE ) 1
HaIpaBJICHUE B SIEKTPOHUKE
1 MeMpucTOpHas 3JIEKTPOHUKA — HOBOE ) 1
HAalpaBJICHUE B AICKTPOHUKE
12 CHuHTpPOHMKAa — HOBOE HAalpaBJeHUE B ) 1
JIIEKTPOHUKE
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)
1. OT 371eKTPOHOB K ANEKTPOHUKE
DJIeKTPOH KaK HOCUTENb HH(popMannoHHOro curnana. CBoiicTBa M XapaKTepUCTUKH JIEKTPOHA.
CBoOonmHbBIE W CBsI3aHHBIC OJIEKTPOHBL. [IpuOOpBI M yCTpoWcTBAa OJHOANEKTPOHUKU. HoBEIC
TEXHOJIOTUH 00paboTKN HH(OPMAIMK — IUIa3MOHHUKA U NOJSIPUTOHUKA, COTUTOHHKA.

2. BakyyMHas dJIEKTpOHHKA

Mopnens npubopa BakyyMHOH OIEKTPOHHKH. OMHCCHA 3JCKTPOHOB C IPEIBapUTEIbHBIM
BO30yXKJcHUEeM. 3akoH Puuapjacona-/lemmvana. 3akonbl  CroneToBa, ODWHINTEHHA. ODMHUCCHUS
3NIEKTPOHOB 0e3 mpenBapurenbHOro Bo30OyxaeHus. [IpuOopel W ycTpoiicTBa BaKyyMHOM
ANEKTPOHUKH.

3. [InazmeHHas >MeKTPOHUKA

[TpuGops! mIa3MEHHON 3JIEKTPOHUKU: THPATPOHBI, JIEKaTPOHbBI, apKAaTPOHBI, Ta30pa3psAHBIN Jasep,
TUTa3MEHHBIC TTAHEIH, KUIKOKPUCTAIUINYeCKHE MOHUTOPBI. [IpnOophl Ha KBAHTOBBIX TOYKAX.

4. TBepaoTenbHas 3IEKTPOHUKA

30HHas CTPYKTypa MOJyNpoBONHUKOB. IlepBas TpaH3ucTopHas pesostonus. bunossipHble U 10JIeBbIe
TPaH3UCTOPHl M HX XapaKTEpUCTHKH. VIHTerpanbHBIA TPaH3UCTOp M BTOpas TpaH3UCTOpPHAs
PEBOJIIOLMSL.

TBepaoTenbHbIe (HOTONIEKTPOHHBIE TPUOOPHI. DIen MaMATh.
5. PoxxneHue MUKpPOIIEKTPOHUKHU

IlepBbie meTEKTOpPHl pagMOCHrHANOB. IlepBBI MOMYNpPOBOJHUKOBBIA TPAaH3UCTOpP. TpaH3WCTOpHad
aneMeHTHas 0aza. MHTerpanpHble cxembl. Mukporporiieccopsl 1 OBM Ha ux ocHoe. 3akoH Mypa.
Cucrema Ha kpuctae. HaHoTpaH3ucTopHble cTpyKTyphl. [ledaTHas anekTpoHuKa.

6. KBaHTOBas 31EKTPOHUKA

WznydarenpHbIe IEpEeX0Ibl 3JEKTPOHOB. MHIyIIMpoBaHHOE H3Ty4YeHne, ko3 pumuenTs DHHIITeHHA.
Koncrpykuuu nazepoB. Tumnsl nazepoB. BonokonHsie nazepsl. JIazepHoe Boopy:keHue. Hanomaszepsi,
Cra3epshl.

7. ONTOANEKTPOHHBIE SBJICHUS U IPUOOPHI HA X OCHOBE

Wurerpansabie cBetonuoanl. @oropesuctopsl. Dororpanzuctopsl. Ontponsl. ComHeuHbIE OaTapeu.
I'ennocranmnuu.

8. dusnyeckue 0CHOBBI HAHOAJIEKTPOHUKH

DNeKTpOoHbl B KBAaHTOBOM cCTpykType. KBaHToBOoe orpanmuenue. BomnoBble ¢yHKIum B
noreHManpHOU sime. bamnuctuaeckuii Tpancnopt. KBant conporusienns. CiuHOBbIE 3G GEKTHI.
['uranTckoe MarHMTOCONPOTUBIICHUE. TYHHENbHOE MarHUTOCONpoTHBIeHHE. OT MHKpO- K

HAHOXJIEKTPOHHUKE. KBAaHTOBBIN KOMITBIOTED.

9. MetarpoHHKa — HOBOE HAIIPABJIEHHE B 3JIEKTPOHHKE



Kak 3aMeHUTh dNeKTpoHHBIE cXeMbl (DOTOHHBIME. MeTamarepuaisl. JIeBble MeTaMaTepualib-0CHOBA
MerarpoHukn. [IpeoOpa3oBarenh — HAHOCKOMTUYECKHE CTePKHU. «JIpIpsaBbiil «omrrrueckuii YA,

DOTOHBI 3aMEHSIOT OJICKTPOHBLI.
10. Fpa(l)eHOBaH QJICKTPOHHKA— HOBOC HAIIPABJIICHUC B 3JICKTPOHUKE

AnnotporniHeie  MomuduKanuu yrieponaa. DnekTpoHsl B rpadene. [lapamoke Kneitna. [padenonas
MUKpO3JIeKTpoHHKa. Jlucruieii Ha ocHoBe rpadena. ['padenoBriit moHucTop. HanoTpaHnsucropsl Ha
rpadene. ['padeHoBbIil na3zep.

11. MempucTopHas 3JI€KTPOHHKA — HOBOE HANIPABJICHUE B IICKTPOHUKE

HoBrlii aexkTpuueckuii  mapamerp — MeMpucTop. MeMpHCTOpHBIA mepekirouareisb. KpoccOap
apXUTEKTypa. DJIEMEHTHl MEMPHCTOPHON MaMsATH. MeMpHCTOpHBIE MHKPOCXEMBbl. MeMpHUCTOPHBIM
KOMITBIOTED.

12. CHI/IHTpOHI/IKa — HOBOC HAIIPABJICHUC B 3JICKTPOHUKE

CBoiicTBa MarHUTOYHOPSIOUEHHBIX CTPYKTYD. [IprOOopsl HA MAarHUTOCTATHYECKUX BOJIHAX.
CrimHoBoi1 Tpansuctop. Llndpossie npruOOpsl CHUHTPOHUKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOKEHHast JOCKOM, SKPaHOM M MEIHAIIPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

B 6ubnuoreke umeercs paHHee H3aHUE JJAHHOHN JTUTEPaTyphI:

1. Olyxka, A. A. Onekrponuka. B 4 4. U. 1. BakyymHas u 11a3MeHHas 3JIeKTPOHUKA. - 2-€ U3/., UCIIP. U
not. - M. : FOpaiit, 2016

2. yxka, A. A. Dnexkrponuka. B 4 4. Y. 2. MuUKpoaeKTpoHUKa. - 2-¢ U3[., ucup. u Joi. - M. : FOpaiir,
2016

3. Ulyka, A. A. Onekrponuka. B 4 4. U. 3. KBanToBas 1 onTHYecKas 3JCKTPOHUKA. - 2-€ U3/., UCIIP. U
not. - M. : FOpaiit, 2016

4. lllyka, A. A. Dnexrponuka. B 4 u. Y. 4. @yHKMOHAJIbHAS 3JIEKTPOHUKA. - 2-€ U3/., UCIIP. U JIOTL. -
M. : FOpaiir, 2016

JlononHuTEIbHAS IUTEpaTypa
1. Olyka A. A. Dnekrponuka. - 2-¢ u3j. - CII6. : BXB-Iletepoypr, 2008

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeIbHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.

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



CTyneHT, W3ydYaroNmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerate M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA 111 PELICHUs Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/ICHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: A.A. llyxka, n-p TexH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS
KPUTHUYECKUN aHATN3 ¥ CUHTE3 MHPOPMAITUH, 3a/1a491, OOCHUBACT UX NIPCUMYIMCCTBA U HCTOCTATKH
HNPUMEHATH CUCTEMHBIN MOAX0A Juis peteHnss  |VK-1.1 Ananusupyer 3a/1adqy, BbIIENSA JTAMbl €€ PEIICHUS,
IIOCTaBJICHHBIX 33J1a4 JEUCTBUA 110 PEIICHUIO 3a1a4H

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare wu3ydeHus gucnuiuinHbl  «[lepCrieKTUBHBIC HAMpaBICHHUS PAa3BUTHS  JJIEKTPOHUKI
00yJaroNuiCs JTOIDKEH:

3HAThb:

- CBOICTBA HMEKTPOHA KAaK HOCHUTEINS MH(OPMAIIMOHHOTO CUTHANA: 3apsijl, MacCy, MAarHUTHBI MOMEHT,
BpeMsl KHM3HH, KIACCHUYECKUH paauyc, CIWH, ACOPOMIEBCKYIO [UIMHY BOJHBI M3JIyY€HHs, pa3sMep
JIEKTPOHA, YCJIOBUSI HHTEPIPETALIMU NIEKTPOHA KaK KBa3U4aCTHULIbI.

YMeThb:

- IPOBOJIUTH OLIEHKH N1apaMEeTPOB AIEKTPOHHBIX IPHOOPOB U CUCTEM;

- U3yYUTh KOHCTPYKTUBHBIE OCOOCHHOCTH AIIEKTPOHHBIX MPUOOPOB JAHHOTO KJIAcca;

- yMeTh TPOBOAWUTH CPABHUTEIbHBIM aHAIN3 3JIEKTPOHHBIX NIPHOOPOB, pabOTAIOIIMX HA Pa3HBIX
($u3NYECKUX IPUHIHUIAX.

BJIaJeTh:
- pusnyecKUMU MOJIEIAMH TPUOOPOB IEKTPOHUKH PA3TUIHOTO HA3HAUCHUSI.

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

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydJaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocsr ans nposenenust audGepeHIMpoBaHHOTO 3a4eTa.

1.Kakue npuOopsl OZHORNEKTPOHHUKH BB 3HaeTe?

2.Kakue BUIBI SMUCCUH JIEKTPOHOB C MIPEABAPUTEIBLHBIM BO30YXK/ICHUEM BbI 3HaeTe?
3. Kakue BUIBI SMUCCHHU DJIEKTPOHOB 0€3 MpeBapUTEIbHOTO BO30YKICHNUS BB 3HAaETE?
4. Koncrpykuus v QyHKIMOHAIFHOE HA3HAYCHHE BAKyyYMHOT'O KJIMCTPOHA.

5 . KakoBa KOHCTpYKUHS IaHEJIe Ha KBAHTOBBIX TOUKaX?

6.KoHCcTpyKIIMs HHTErpanbHOrO TpaH3UCTOpa. DJIeMeHTHas 0a3a MHTErPaIbHBIX CXEM.
7.3akoH Mypa. @usnueckue npoodieMbl HHTETpaIbHOW MUKPOAIEKTPOHUKH.
8.KoncTpykiuu nazepoB. Tunel na3zepos.

9. DNeKTPOHbI B KBAHTOBOM CTPYKTYpE.

10.JIeBble MeTamaTepuanbsl. MeTaTpoHHUKa.

11.I'padhenoBas mukpoanekrponuka. [lapanokc Kneitna.

12.Mempucrop. DneMeHTH MEMPUCTOPHOM JIEKTPOHUKH.

13.CnuHOBOM TPaH3UCTOP Kak 3JE€MEHT CIIMHTPOHUKH.

Kputepun oniennBanus

Onenka ommuyHo 10 OamoB - BBICTABJISIETCSL  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IITyOOKHE 3HAHMSA Y4eOHOM NpOrpaMMbl JUCHUIUIMHBI, MPOSBISAIOLIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.




Ouenka omm4yHO 9 OamoB -  BBICTAaBISIETCS  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO 8§  GasnoB - BBICTaBISIETCS  CTYHAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 77 0aNoB - BBICTABIIAETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUall, rpaMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopouro 6 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepua, IPaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOopo1Io 5 0alloB - BBICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MATCpUall, I paMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajla - BBICTABISICTCS CTYICHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 0ama - BBICTABISICTCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

OtreHKa HEYOBJIETBOPUTEIBHO 2 Oana - BBICTABISACTCS CTYICHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEyHOBIETBOPUTEIBHO | 0an - BBICTAaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBeaenun yctHoro AU PepeHINPOBAHHOTO 3a4eTa npenocTaisgercs 30 MUHYT Ha TIOATOTOBKY.
Omnpoc oOyyaromerocst mo 6uiery Ha auddepeHIpoBaHHOM 3a4eTe HE JOJDKEH MPEBBIATh OHOTO
aCTPOHOMHYECKOTO Yaca.



