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PaGouass nmporpaMma  JUCHUIUIMHBL  «AKTyajJdbHble  BOINPOCHI  COBPEMEHHBIX
PagjuOTeXHMYeCKHX cHucTeM cOopa u o0padoTku uHGoOpManuM» I[peAHAa3HAuYEHA Ui
CTYACHTOB OYHOWH (opMbl OOyUEHHS MarucTepcKod MporpaMmbl «DJIEKTPOHHBIE CPEACTBA
MH(OPMAILIMOHHBIX cucTeM» HampasiieHus noarorosku 11.04.01 PagnoTtexHuka Bo 2 cemecTpe,

I r.o.

PaGoyass nmporpamma JUCHMIUTUHBI «AKTYyalibHble BONPOCHI  COBPEMEHHBIX
PagHOTeXHMYeCKHX cHcTeM cOopa u o0padoTkum uHoOpManMu» COCTaBIEHA C YYETOM
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obpa3oBanus u Hayku Poccutickoit @eneparuun ot 19.09.2017 roga Ne 925
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1. Ilesin 11 3212494 OCBOEHUSI AN CHMILIMHBI

B nocnennue roasl B pU3NYECKON 31EKTPOHUKE JOCTUTHYTHI 3HAUUTEIbHBIE YCIIEXH B 00-
JACTH TMOATOTOBKU CIIELUAINCTOB, 00J1aJal0INX HAayYHO-TIPAaKTUYECKUMHU 3HAHUSMH B 00J1aCTH
COBPEMEHHBIX PAaTUOTEXHUYECKUX CUCTeM cOopa M 00paboTku MHpOpMaLUu, MPUOOPETEHUH
HaBBIKOB peIlIeHHs] KOHCTPYKTUBHBIX, MAaTEpHAIOBEJUECKUX U TEXHOJIOTHYECKUX 3a1a4, GopMu-
POBaHHUU HAy4YHO 0OOCHOBAHHOI'O MOJX0/AA K U3YUYEHHUIO PAIUOTEXHUUECKUX CUCTEM.

B cBsi31 ¢ 3THM, LIETSIMU HACTOSIIIETO Kypca SIBJISIFOTCSL:

1. OcBoenue cTtyaeHTaMH (U3NYECKUX OCHOB METO/IOB MOJYUEHHS] MaTEPUaIOB U U3JIEIUN IS
reHepanuy, mpuemMa 1 00paboTKH 3JEKTPOMAarHUTHBIX U3JTy4€HUI Pa3IMuHbIX JJIMH BOJH; (U-
3UKO-XMUMHWYECKUMHU, IEKTPUUECKUMHU U ONTUYECKUMU CBOMCTBA MAaTEPHAJIOB IS MOIYIIPO-
BOJIHUKOBBIX ITpeoOpa3oBaTeneil SHEpruu; OCHOBHBIMU (PM3HMUECKUMHU MPOLIECCAMU B MaTEpH-
ajax JJisl MOy POBOAHUKOBBIX ITpeo0pa3oBaTesiell SHEPrUH.

2. Tloka3zaTh BO3MOXHOCTU NMPUMEHEHUS PaIUOTEXHUUYECKUX CPEICTB MpuemMa U 00paboTKU HH-
¢dopmanuii B LIMPOKOM JMAana3oHe JJIMH BOJH.

3. O3HaKOMHTH CTYAEHTOB C JOCTI)KEHUSMH M NEPCIEKTUBAMHU HOBBIX METOJIOB, C TOCIETHUMHU
paboTamu B 3TON 001IaCTH (PU3UIECKON IIEKTPOHHKH.

3amaueil MTUCIUILIMHBI SBISIETCS 03HAKOMJICHHE CTYJEHTOB ¢ 00IIel kiaccuukanueii ma-
TEpUajoB MPUMEHIEMBIX JJIsl TeHepaluy, IprueMa U o0paboTKH 3JIEeKTPOMArHUTHBIX U3ITy4YeHUN
Pa3NIUYHBIX JJIMH BOJH; PU3UKO-XUMUYECKUMHU, EKTPUUECKUMHI U ONTHYECKUMH CBOICTBAa Ma-
TEpUaJIOB JIJIS MOJIYIIPOBOIHUKOBBIX MpeoOpa3oBaTesneil SHeprui; OCHOBHBIMU (PU3HYECKUMH ITPO-
1eccaMy B MaTepraiax s MOJyIPOBOJIHUKOBBIX ITpeoOpa3oBaTeneil SHepruu.

Kypc 6azupyeTtcs Ha 3HaHUAX KypCOB MaTEMAaTUYECKOr0 MOYJIs, OOILEN U TEOPETUY ECKON
(HU3UKHN, TEOPETUIECKUX OCHOB AJIEKTPOHHUKH, (PU3UKHM aTOMHBIX M AJIEKTPOHHBIX MPOIIECCOB Ha
MOBEPXHOCTH MOJIyITPOBOJTHUKOB, KPUCTAIITIOPU3UKN U METO/IOB UCCIIEIOBAaHUS CTPYKTYp, PHU3U-
YECKUX OCHOB IOJIYyIIPOBOJJHUKOBBIX MaTEpPHAJIOB, IPUOOPOB U UHTETPAJIBHBIX CXEM U JIP.

2. Mecto aucuumiinHbl (Moay.si) B crpykrype OIIOIT BO

JucnunnuHa BKIOUEHA B 0a30BYyI0 yacTh 00s3aTenbHbIX auciuiuima b1.0.03. yuebHoro
nJiaHa no HampasieHuto noarotoBku 11.04.01 Paguorexnuka, marucrepckas nporpamma «Mure-
I'pUPOBAaHHBIE CUCTEMBI O€30MaCHOCTH C paclpeieIeHHON apXUTEKTYPOi.

N3ydyeHne nUCHUIUIMHBI «AKTyalbHblE€ BOIPOCHI COBPEMEHHBIX PAaJIMOTEXHUYECKUX CH-
creM cOopa u 00paboTku MHpopMaum» 0a3upyeTcs Ha CIECAYIOUUX, paHee N3Y4aeMbIX, JUCIIH-
mmHax: «Pusnkay», «Marematukay, «MaTepualibl 2€KTPOHHON TEXHUKI.

OcBoeHHE JaHHOW TUCIUIUIMHBL, B CBOKO Ouepesib, HEOOXOAMMO JUIsl YCHEIIHOTO yCBOe-
HUs, B NIOCJIEAYIOLIEM, CIIEIUAIbHBIX KYPCOB M0 AUCHUIUIMHAM: «MUKpO3JIeKTpoHUKa», « TBep-
norenbHble 351eMeHThl CBY - snekrponukn», «IIpoekTupoBaHrne U KOHCTPYUPOBAHUE MOJIYIIPO-
BOJIHUKOBBIX IPUOOPOB U HUHTET PATIBHBIX CXEM» U APYTHUX, a TAK)KE IPOU3BOICTBEHHOM MPAKTUKH.

3. TpeGoBaHus K pe3y1bTAaTaM OCBOECHMS COJEPKAHMUS AN CHUILIHHBI
ITpouecc u3ydyeHHMe NUCLUIUIMHBI HAIpaBlieH Ha (OPMUPOBAHUE CIEAYIOIMX KOMIIETEHIHUH B
cootBeTcTBUM ¢ PT'OC BO 1 OIIOII BO no naHHOMY HanpaBJI€HUIO TOATOTOBKHU:

- CnocobeH mpuobperaTh U UCNOJIb30BaTh HOBYIO MH(OpPMAIMIO B CBOEH NpeaMeTHOW obnacTtu,
npeJiarath HOBbIC UACH M OAXO/bI K pereHnto nmkeHepHbix (OI1K-3);

B pe3yabTare n3yueHus TUCHUIITHHBI CTYAEHT H0JIKEH:
3HATH MPUHIIMITBI TOCTPOSHHUS JIOKAJIBHBIX U TJI00ATBHBIX KOMITBIOTEPHBIX ceTell, 0cHOBBI HTep-
HeT-TCXHOHOFHﬁ, THUIIOBBIC MPOUCAYpPbl IMPUMCEHCHUA Hp06HeMHO-OpI/IeHTI/IpOBaHHBIX nmpuKJIana-
HBIX [IPOrPaMMHBIX CPEACTB B AMCLHUIIMHAX MPOPECCHOHANBHOIO HUKIA U IpodecCHOHAIbHON
cdepe neaTebHOCTH.



YMeTh HUCIOJIb30BATH COBPEMEHHBIE MH(POPMALIMOHHBIE I KOMIIBIOTEPHBIE TEXHOJIOTUH, CPE/ICTBA
KOMMYHHUKAIUH, CIOCOOCTBYIOIIUE MOBBIIEHNIO 3()PEKTUBHOCTH HAy4YHOM M 00pa30BaTEIbHOMN
cdep nesaTebHOCTH.
Baagers MeToJaMM MaTEMaTHUECKOTO MO CIUPOBAHUS PAAMOTEXHUUECKUX YCTPOUCTB M CUCTEM,
TEXHOJOIMUECKUX MPOLIECCOB C MCIOIb30BAHUEM COBPEMEHHBIX MH(POPMAI[HOHHBIX TEXHOJIOT M.

4. Conep:kaHue H CTPYKTYPAa AUCHUILINHBI

B Tabmuime 1 mpuBOAUTCS OMMCAaHHUE COMEPIKAHUS TUCIHUILINHBI, CTPYKTYPHPOBAHHOE IO
paszenaM, ¢ yKazaHHEM I10 KaXIOMY pasaeny GOopMbl TEKYLIET0 KOHTPOJIS: 3alIUTa J1ab0opaTopHOn
pa6otsl (JIP), kommokBuym (K), rectupoBanue (T).

Tabmuna 1
Ne Haumenosa- Conepxanue pazzena Komneren | ®opma
pas3za | Hue paszaena U TEKy-
ena Iero
KOH-
TPOJIA
CoBpemeH- Beenenue. [Iporpamma kypca, Buj 3aHatuid, pekomen- | OITK-3 K, T.
Hbl€ TEXHO- | JOBaHHas JIUTEpaTypa U ee KpaTKasl XapaKTepUCTHKa, PK
JIOTMYEC KUE | KOHTPOJIbHBIE MEPONPUATHUS. DTalbl Pa3BUTUS METO 0B
npueMsl u3- | paguorexHuku. [loBepxHocTh 1 €€ cBolicTBa. [loBepx-
TOTOBJIEHUS | HOCTHBIM moTeHuuan. IloBepXHOCTHBIE COCTOSHUS.
npubopoB VYposau Tamma BeicTpble 1 MenJIEHHBIE TOBEPXHOCT-
3JIEKTPOH- Hble MUKpPO- 1 HAaHOpa3MeEpHbIE AaTOMHBIE KJIaCTEPHI B
HOU MOJIYIIPOBOAHUKAX U UX CBOWCTBA. MUKPOKIACTEPHI U
TEXHUKHU UX SHEPreTUYecKoe COCTOsIHME. MeTobl MOJy4YeHUs U

IPUMEHEHUS CTPYKTYP C aTOMHBIMHU KJIacTepaMu. Mex-
(a3Hble rpaHULBl U UX cBOiicTBA. Bo3MokHOCTH popmu-
POBaHUS CTPYKTYP ¢ MUHUMAJIbHBIM PaccOrlacOBaHUEM
0 MapameTpaM pemeTku. HanpskeHHble ToaynpoBo-
HUKOBBIE CTPYKTYpBI, UX CBOICTBA U pUMeHeHue. Tex-
HOJIOT'MYECKHE BO3MOXHOCTH I1E€PCIIEKTUBHBIX BUIOB
SMUTAKCUU. JlOCTHXKEHHSI MOJIEKYJIIPHO-TTy4€eBOM 311U~
Takcuu. ['a3o¢a3Has snUTaKcus U3 MeTauIo0praHuye-
CKUX  COEJUHEHUH. Co3manue  MHTErpajibHBIX
ycTpoiicTB MeToiaMu iutorpadpuu. TpaauunonHas ¢o-
TOoJUTOrpadust U ee MpodIeMbl. DJIEKTPOHHO-Ty4eBas
outorpadus. Pentrenosckas noutorpadusa. Jlutorpa-
(1S BBICOKOTO pa3peLIeHHUs.




KBaHTOBEIE
OCHOBBI
HaHOWHKeE-
HepH

51

MeTonbl 0€3MacOYHON TEXHOJIOTHH. DJIEKTPOHHBIN H
VOHHBIN JIyd KaK MHCTPYMEHT COBPEMEHHOM TEXHOJIO-
ruu. O¢dexT pa3MmepHOro kBaHTtoBaHHs. KBaHTOBOE
orpannuenue. Mureppepennnonnsie 3pdextsl. TyHHE-
JAupoBaHUE. Y CTPONCTBA HA OCHOBE KBAaHTOBBIX A (eK-
ToB. HuskopazMepHble KpeMHHUEBBIE Cpelbl. AKTyasb-
HOCTb MCIIOJIb30BaHUS HU3KOPa3MEPHOIO KPEMHUS B
IIPOU3BOACTBE H3JEIMM MUKPO- U HAHOIJIEKTPOHHUKHU.
dopMupoBaHue HHM3KOpa3MepHOro kpemHus. Crpyk-
TypHbIE MOAM(PUKAIINN TTOPUCTOro KpeMHus. [Ipumene-
HUE€ HU3KOPa3MEPHOro KpeMHHs. TEeXHOJIOrWs TOHKUX
IUIEHOK ¥ MHOTOCJIOMHBIX CTPYKTYyp. MexaHu3Msbl 3nu-
TAaKCHAJILHOI'O poOcTa TOHKUX IjIeHOK. JKunkodasHas
snuTakcus. ['a3odas3Has snuTaKcus U3 METANIOOPraHu-
YECKUX COCIMHEHMI. MOJIeKyIsIpHO-TydeBasi SIUTaK-
cus. KBanToBas mHxkeHepus. PazmepHoe KBaHTOBaHME.
KBantoBble TOUKH. M3roToBIEHHE TETEPOCTPYKTYpP C
KBAaHTOBBEIMU ToukamMu. Meroasl ncciemoBanusa CKT.
Jlazepsl Ha caMOOPraHU30BAHHBIX KBAHTOBBIX TOYKAX.
CBepXpeIIeTKH.

MHorocnoiiHbsle HaHOCTPYKTYpbl. MHOrocnonHoe oca-
KICHUE IOCPEACTBOM MArHETPOHHOI'O PAaCIBIICHUS.
OnexTponuTUyeckoe  ocaxkaeHue  IloBepXHOCTHbIE
HaHOCTPYKTYpHI. [TosrydeHne NoBEpXHOCTHBIX CTPYKTYP
Merogom MIJID. ITonyyeHre mMOBEPXHOCTHBIX CTPYKTYP
METO/I0M ra3o(a3HoM 3MUTaKCUH. XUMHUYecKas cOopKa
IIOBEPXHOCTHBIX ~ HAHOCTPYKTYp. HwuskopazmepHbie
CTPYKTYpBI Ha OCHOBE IIOPUCTOr0. YTJIEPOJIHBIE HAHO-
TpyOku. dusnueckas NpUPOJA CBEPXIIPOBOIUMOCTH.
[Tonsitne ceepxnpoBoauMocTi. CBEPXIIPOBOAHUKH IIEP-
BOro u Broporo pona. Teopus bapauna — Kynepa —
[puddepa. Dddext xozedcona. dpdexkt Melicuepa.
BricokoTemnepaTypHas cBepXIpoBOAUMOCTh. McTopus
OTKPBITUSL BBICOKOTEMIIEPATYPHOM CBEPXIPOBOJUMO-
cti. Metoael nonydenns BTCII nienok. Ilpumene-
Hue BTCII marepuanos.

OIIK-3




Hossle MukpoBosHbl 1 uX npupoaa. OTkpeiTHe TemioBoro Bo3- | OITK-3
yCTpOWCTBAa | NEMCTBUS MMKPOBOJH. Dusnmyeckas MPUPOLAa MHUKPO-
U IpUOOpPbI BOJIH. MUKpOBOJHOBas mepeAadya M CpPEACTBA CBS3U.
Ha QpyHKLIMO- | CBEpXBBICOKOUACTOTHAs Tepanusd. JJeMeHTHas 0aza
HaJlb HBIX MHUKPOBOJIHOBBIX cHcTeM. Mcrtopus co3manus nasepa
CBOMCTBax [TonynpoBonHukoBeie nasepsl. Hanonazepsl. CBeTouns-
MaTepuajoB | Jydaromme auonbl. OnToBojgoKoHHbIE Kabemu. Cu-
creMbl CBsi3U. CHCTEMBI TEJNEBU3MOHHOIO BEILAHUS.
CrnytHHKOBas cBA3b. MoOuibHast cBA3b. COTOBas CBS3b.
OnTo3/eKTpoHHBIE cUcTeMBbl. TeMrnepaTypHas U paju-
allMOHHAsl CTOMKOCTb M3JEJIMN AIEKTPOHHOM TEXHHKH.
TemnepaTypHast CTOMKOCTb U MEXaHHM3MBI TEIUIONEpE-
nayn. CrocoObl TermiooTBoAa. [lepcrneKkTuBHbIC KUIKIE
JUDJIEKTPUKH Ul OXJaKIeHus. KpuorenHas anekTpo-
HUKa. BnusiHue paguanum Ha mapamMeTphl 3J€KTPOHHBIX
ycTpoicTB. [lepcrieKTHBEl KpeMHUs KaK MaTepHUaiadKC-
TpeMaJIbHOU 3JeKTPOHUKU. CTPYKTYpbl «KpEeMHUI-Ha-
U30JIATOPE» U UX IpeUMyllecTBa. TeXHOJIOTUU U3rOTOB-
nenus ctpyktyp KHU. Ctpyktypst KHC, ux npeumy-
1IECTBA U NI€PCIIEKTUBLI NpuMeHeHus. [Ipenmymecrsa u
NEepCHEKTUBbI KapOUJTOKPEMHUEBOM AJIEKTPOHUKU. Ma-
Tepuaabl U CTPYKTYpPbl 3KCTPEMAJIbHON 3JIEKTPOHUKH.
Kapbun xpeMHus — matepua J1Jist 5KCTpeMaJIbHON AJIeK-
TPOHUKU. BO3MOXHOCTH yriepona B peLIEHMM 3anay
IKCTPEMAJIbHON 3JIEKTPOHUKH. CTPYKTYpBl U IPUOOPHI
9KCTPEMAJIbHOM JIEKTPOHUKHU.

Cmpykmypa oucyuniunl
Tabmauna 2. O0Ouiast TpyJ0EMKOCTh AMCUMILIMHBI COCTaBseT 4 3aueTHble enuHuLbI (144 yaca)

Bux padorsl TpynoemkocTs, 4acol
2 ceMecTp Bcero

O01mas Tpy10eMKoCTh (B 4acax) 144 144
KonTakTHas padora (B 4acax): 68 68
Jlexyuonmnvie 3auamus (J1) 17 17
Ipaxkmuueckue 3ansmus (113) 51 51
CamocTosiTesibHasi padoTa (B yacax): 76 76
Kypcosas pa6ota (KP)/ Kypcoroii mpoekt (KIT)
CamocTosTeIbHOE U3YUEHHE Pa3/IeIOB/TeM 67 67
[ToaroToBka 1 MPOXOXKIEHUE TPOMEKYTOTHOH aT- 9 9
TeCTalluu
Bujx npoMe:KyTO4HOM aTTeCTANNM 3a4eT

Tabmuua 3. JIeKinoHHEIE 3aHATHS

Ne n/mm Tema
1. CoBpeMeHHbIE TEXHOIOTHYECKU e PHEMbl U3TOTOBJICHUS IPUOOPOB 3IIEKTPOHHOM Tex-
HUKU
2. KBaHTOBBIE OCHOBBI HAHOUH)KEHEPUH
3. Hosslie ycrpolicTBa u mpu6opsl Ha GyHKIIMOHAJIBHBIX CBOMCTBAX MaTEPHAJIOB




Ta6numa 4. CaMOCTOSITEIbHOE U3YUEHUE PA3/IEIIOB TUCIUTIIMHBI

Ne n/mm Bonpochl, BLIHOCHMbIE HA CAMOCTOSITEJILHOE H3yYeHHe

1. Bueunue gakTopsl 0Ka3bIBalOT BIMSHUE HAa CBOMCTBA MIOBEPXHOCTH.

2. CoBpeMeHHbIE METO/IbI TOJYUYEHUS CTPYKTYp C aTOMHBIMU KJIaCTepaMu

3. Bo3smoxkHOCTH  »mHUTakcud B (OPMUPOBAHHHM  CTPYKTYp C  MHUHUMAIBHBIM
paccorjacoBaHMEM 110 IapaMeTpaM PEeIeTKH

4. [ToBepXHOCTHBIE MTPOLIECCHI TPOUCXOAT IIPU BbIPALIMBAHUU TOHKOM IJIEGHKH METOJIOM
MJID

5. [IpuHUMNIMATBEHO UHBIE, IO CPABHEHUIO C (POTOIUTOrpaduel, METO bl OIyUEHUs pU-
CYHKa C pa3mepamu 3jeMeHToB MeHee 100 Hm

6. KpeMHuii ABIIsIeTCsI OCHOBHBIM MaTE€pHaIOM COBPEMEHHON MUKPO3JIEKTPOHUKHU

7. CMBICT TEPMUHOB «T'€TEPOIMUTAKCHUSIY, «TOMOIIUTAKCHUSY, «XEMOIUTAKCH S

8. OcHOBE TEOpETUYECKON MOIENIN BEICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH, pa3pado-
TaHHOH akagemMukoM B. JI. 'uH30yprom

9. [IpencraBisieT co60ii BOTOKOHHO-ONTHYeCKUE JUHUU cBsi3u (BOJIC)

10. Pounb cBeTon3myvarommx 1M00B B Pa3BUTUH MUKPOBOJIHOBBIX CHCTEM

11. | IIpuGopsl CHIIOBOM 37EKTPOHUKH HAauOOJIee pacIpOCTPaHEHBl B yCTPOHCTBaX MOLIHO-

CTBhIO 10 HCECKOJBKHNX COTCH KUJIOBATT

Tabnuma 5. [IpakTraeckue 3aHsATHs (CEMHHAPHI)

Ne
Tema
n/n
MeTozp! oTyd€eHus: U IPUMEHEHHs CTPYKTYP C aTOMHBIMU KjlacTepaMu. MexaszHble
1 IPaHULBI U UX CBOMCTBA.
Bo3moxHOCTh POPMUPOBAHUS CTPYKTYP C MUHUMAJIbHBIM PacCOriacOBaHUEM I10 Mapa-
METpaM PELIETKH.
5 JlocTrKeHUsT MOJIEKYIISPHO-TTYy4€BON AIIUTAKCHH.
I"a3o¢a3Hast sanuTaKcus U3 METauI0OPraHNYECKUX COEINHEHUN.
3 WnTepdepennionnsie r3¢pdexrsl. TyHHEMnpoBaHue. Y cTpoiicTBa
Ha OCHOBE KBaHTOBBIX (P EKTOB.
4 dopmHpoBaHUE HU3KOPA3MEPHOro KpeMHUs. CTPYKTypHbIE MOAU(PHUKALIUU TOPHCTOIO
kpemHus. [IpuMeHeHrne HU3Kopa3MEepHOro KpEMHUSL.
5 CBepxmpoBOJHHUKH ITepBOro 1 Broporo poaa. Teopus bapauna — Kynepa — llpuddepa.
Dddext xozedcona. dbpdext MelicHepa.
6 OTKpBITHE TEMIOBOIO BO3AEHCTBHSI MUKPOBOJIH. DU3ndecKas IpupoJa MUKPOBOJIH.
MuKpOBOIHOBas niepeaya U cpelcTBa cBsA3H. CBEPXBBICOKOYACTOTHAS TepaNus
7 Cucrembl TeeBU3MOHHOT O Bemmanus. CriyTHUKOBas cBsi3b. MoOmibHas cBs3b. CoToBas
cBs13b. ONTOIJIEKTPOHHBIE CUCTEMBI.
Ne
Tema
n/m
TemnepaTtypHast CTONKOCTb U MEXaHU3MBI Tertonepenaun. Crocods TemiooTsoza. [lep-
8 CIIEKTUBHBIE )KMJIKME JUDJIEKTPUKHU JJIs1 OXJIaKaeHus. Kpuorennas ajiekTpoHuKa.
BimsHue panuanny Ha mapaMeTphl 3JIEKTPOHHBIX yCTPONCTB.
CTpyKTypbl «KpEMHUI-HA-U30JITOPE» U UX IIPeUMyLIecTBa. TeXHOIOrnU U3roToBIIe-
9 Hus ctpykTyp KHU. Ctpyxtypst KHC, nx npenmyiectsa 1 nepcreKTuBbl IPUMEHEHUS.




5.0neHOoYHbIe MATEePUAJIBI ISl TEKYLEro U py0e;KHOro KOHTPOJISl yCIieBaeMOCTH U

HpOMeHCYTO‘lHOﬁ aTTeCcTalnumu

KoanoxkBuym

B CEMCCTPC NPOBOJATCA 3 KOJUIOKBUYMA, KOTOPBIC OLICHUBAIOTCA I10 8 0amioB KaKJIbIM.
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15.
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19.
20.
21.
22.
23.
24.
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26.
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29.
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32.
33.

34.
35.
36.
37.

Bonpochl, BLIHOCHMbIE HA KOJIJIOKBUYM
(konmpoaupyemoie komnemenyuu OITK-3)
IlepBblii KOJNIIOKBUYM

Yro BBl NIOHUMAETE O] UI€ATIbHBIM KPUCTAJIJIOM U UJ1€aIbHON TOBEPXHOCTHIO?
KakoBa nmpupo/ia moBepXHOCTHOr O NOTEHIHAA?
Kakue BHemHMe (pakTOphl OKa3bIBaIOT BIMSHUE HA CBOWCTBA MOBEPXHOCTH?
Kakue sHepreTrueckrne cocTOsSHUS Ha3bIBalOTCS OBICTPBIMU?
KaxoBo BpeMst ycTaHOBJIEHHS] paBHOBECH S OBICTPBIX COCTOSIHUI ¢ 00bEMOM?
Kaxkue sHepreTnyeckrne coCTOSIHUS Ha3bIBAKOTCS MEJICHHBIMU?
KakoBo BpeMsl yCTaHOBJICHUSI PABHOBECHSI MEIIJICHHBIX COCTOSIHHI ¢ 00bEMOM?
KakoBbl KOHIIEHTpAIIMK TOBEPXHOCTHBIX COCTOSIHUM ?
KakoBbI npuHIUMNUAIbHbIE OTPaHUYEHUS 1 TPAJAULIMOHHOIO MOAX0Aa K YIIPaBIEHUIO
CBOMCTBaMH ITOIYNPOBOAHUKOBOI O MaTepHraa?

. KakoBbI cOBpeMEeHHBIE METO/ABI TOTYYEHUS CTPYKTYP C aTOMHBIMH KJ1acTepamu?
11.
12.
13.
14.

KaxoBbl MeTOABI HCCIIEN0BAaHUS HAHOKIIACTEPOB?

UTo mOHUMAIOT oA MeX(a3HBIMH I'paHUIIAMHA ?

Uro mpencTaBisieT co00ii MOMyIpOBOAHUKOBAs CBEpXpemieTka?

KakoBbI BO3MOKHOCTH 3MUTAKCHH B (HOPMUPOBAHUH CTPYKTYP C MUHUMAJIbHBIM paccoria-
COBaHHEM 10 MapamMeTpaM pereTKu?

Kakas moiynpoBoIHUKOBas CTPYKTYpa Ha3bIBA€TCs HAMPSHKECHHO ?

KaxoBsI peanbHble IPUMEHEHHS HANPSKEHHBIX T€TEPOCTPYKTYP?

UTOo MOHUMAIOT O] TUTAKCUEN?

Kaxue moBepXHOCTHBIE MPOLIECCH] IPOUCXOAT IIPU BHIPALMBAHUY TOHKOM IIEHKU METO-
oM MJID?

YeM ompexensercs KOHISHCAIUS Ha MOAJIOKKY HOBOI'O MaTepHasa u3 ra3oBoi (as3pi?
KakoBsl npenmymiectBa Mmeroga MJID?

KakoB mexanu3m nocioiHoro pocra?

KaxkoB mexanusm pocrta Bonsmepa — Bebepa?

KakoB mexanusm pocra Crpancku — Kpacranosa?

Uro npeacTaBiisieT co00i MEXaHU3M POCTa «CTATUCTUYECKOE OCAKICHHE»?

Uro obmero Mmexxay merogamu MJID u PI'® MOC?

KakoBbl paznuuns mexay merogamu MJID u PI'® MOC?

Kaxkoga 3amaua ¢potomurorpadun?

KakoB nporno3 ymensuienus JumHsl 3aTBopa M/II1-Tpan3uctopos?

KakoBbel MUHMMaNBHBIN pa3Mmep U JunHa kaHana K L, nocturaemsie B HacTosiee Bpems?
KakoBbl JJ1HBI BOJTH SKCUMEPHBIX JIa3€pOB U OT YEro OHU 3aBUCST?

KaxoBbI MpUHIIMITHATBHO HHBIE, 10 CPABHEHUIO ¢ (hoToMuTOrpadueid, METOABI OTydeHHUS
pUCyHKa ¢ pazMepamu dnemeHToB meHee 100 am?

KaxoBb! BubI TuTOrpadul BBICOKUX SHEPruii?

KaxoBa paspematoniasi cnocoOHOCTb 3J€KTPOHHO-TY4YEeBOr0 SKCIIOHUPOBAHUS IO CpaBHE-
HUIO ¢ POTOIKCIOHUPOBAHUEM ?

KakoBa ocHOBHas mprunHa pa3pabOTKU METO/Ia PEHTI €HOBCKOW TUTOrpaduu?

KakoBbI ritaBHbIC IPEMMYIIECTBA PEHTTCHOBCKOM uTorpadun?

KakoBbI mpenmy1iecTBa HAaHOMEYATHOH JTUTOrpadun?

KaxoBbI BO3MOKHOCTH 3JIEKTPOHHOI'O JIy4ya KaK HHCTPYMEHTa MPEeLU3HOHHON TEXHOJIO-
ruu?



38.
39.
40.
41.
42.
43.

44,

45,
46.

47.

48.
49.
50.
ol.
52.
53.
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10.
11.

12.
13.
14.
15.
16.

17.
18.

19.

KakoBbI IPUHIUIIBI 3JIEKTPOHHO-ITy4€BOI 00paboTKu?

KaxoBa nmoBepxHOCTHas MJIOTHOCTb U3JTy4€HHS 3JIEKTPOHHOM MyIKu?

KakoBo MecTO 3J1eKTpOHHO-ITy4€BOil 00paOOTKH B TEXHOJIOTUU MUKPOCXEM?

KakoBb! yci10BUsI KOHKYPEHIIMN HOHHOHM U PEHTI€HOBCKOM JuTorpaduu?

B 1em cocTouT CymHOCTh MOHHOM JUTOrpaduun?

KakoBa pa3pemiaromasi CiocOOHOCTb TO3UTUBHBIX PE3UCTOB B CIIydae HOHHO-Iy4€EBOr0
9KCIIOHUPOBaHUsA?

[Touemy mIMpoKOE pa3BUTHE HAHOTEXHOJIOTUH CBSI3BIBAIOT C IOSBJIEHUEM CKAaHUPYIOIIETO
MHUKpOCKoma?

Yro npencrapisieT coooi 3 heKT pasMepHOro KBAHTOBaHUA?

Kakas rerepocTpyKTypa sBISETCS THIUYHBIM IpUMepoM 3 dexTa pa3MepHOro KBaHTOBA-
Hus?

[Touemy TOHKM € MJIEHKU SBJISIOTCS IPUMEPOM CTPYKTYPBI C IBYMEPHBIM 3JI€KTPOHHBIM Ta-
30M?

B uém cocTouT Ba)KHBIN AJIs1 aTOMHOM TEOPUU MPUHIUI COOTBETCTBHS?

B 4ém coCTOUT AKCIIEPUMEHT 110 HAOJIIOICHUIO MarHUTHOTO 3¢ ekra AapoHoBa — boma?
KaxoBbI NpakTH4YecKue MpUMEHEHUS IPoIecca TYHHEINPOBAHUS JIEKTPOHA?

UYro npeacrasiisieT cOOON XOI0HAS IMUCCHS SIEKTPOHOB U3 METAJUIOB?

UTo MOHMMAIOT MOJI HAHOTEXH OJIOTUSIMU ?

KaxoBo npumenenue 3¢ exta pe30HaHCHOT'O TYHHEJIMPOBAaHUS B IBYX0apbepHOi KBAHTO-
BOH CTPYKTYpe?

Bmopoit konnokeuym
ITouemy KpeMHU SABJISETCSI OCHOBHBIM MaTEPUAIOM COBPEMEHHON MUKPOIIEKTPOHUKN ?
Kakune npuunHbI C1epKUBaOT UCIOJIb30BAHNE MOHOKPUCTAININYECKOIO KPEMHHUS B OITO-
AIEKTPOHUKE?
CpaBHUTE 7EKTPUYECKUE COTPOTUBIIEHHUS] MOHOKPH CTAJUINY €CKOTO M IIOPUCTOT0 KPEM-
HUS.
CpaBHUTE TENJIONPOBOAHOCTU MOHOKPHCTAJUINYECKOT O U TOPUCTOr0 KPEMHHUSL.
Kakue cocTaBbl 3J€KTPOJIUTOB UCIOIb3YIOTCS MPH (POPMUPOBAHUH HU3KOPA3MEPHOI O
KpeMHus?
ITpucyTtcTBHe HOCHTeNEH 3apsiia KAKOro 3HaKa He0OXOAMMO JIJIs TOTy4eHHs] HU3KOopa3Mep-
HOT'0 KPEMHUS IIPU aHOAUPOBAHUN?
Kak xnaccuunupyercss HOpUCTbI KpEMHUN IO pa3Mepy nop?
IIpu xakuX 3HAYEHUSX TOPUCTOCTH HU3KOPA3MEPHBIM KPEMHUI T€HEPUPYET BUAUMBIN
cBeT?
10.KaxoBbI IepCrEKTUBEI IPUMEHEHMS] IOPUCTOTO KPEMHUS B HAHOIIEKTPOHUKE?
KakoBbI BO3MOKHOCTH METO/1a MOJIEKYJISIPHO-TTy4€BOM AU TAKCUU?
Yro obuiero u B 4éM pazHUIA METOAOB MOJIEKYJISIPHO-JIYy4€BOM SMUTAKCUU U POCTA U3 ra-
30BOM (pa3bl ¢ UCIOIH30BAHNEM METAJIIIOOPTAHUYECKUX COSAMHEHU?
KaxoBbl HanboJsiee BaxHbIe MHANBHIYyaJIbHbIE AaTOMHBIE IPOIECCHI, COMTPOBOXKIAIOIINE
SIUTAKCUAJIbHBIA pOCT?
Uro npeacTaBisieT coO0M MOCIOMHBIA POCT, KAKOB €r0 MEXaHU3M?
Uro npencTaBiseT co00i OCTPOBKOBBIM POCT, KAKOB €r0 MEXaHHU3M?
UYro npexacrasnsier coboit poct Ctpancku — KpacTaHoBa, KakoB €ro MeXaHu3m?
KakoBbI MpUHININBI )KUJIKOCTHON SMUTAKCHH, KAKOBO €€ MECTO B TEXHOJIOTMU MUKPO- U
HaHORJIEKTPOHUKH?
KakoB cMBICII TEPMUHOB «T'€TEPOIMUTAKCUSDY, «TOMOIUTAKCHSI», «XEMOIIUTAKCU S ?
[TosicHUTE YNPOIIEHHYIO CXEMY POCTOBOM KaMepPbI B YCTAHOBKE MOJIEKYJISIPHO-ITY4YEBOM
SIUTAKCUU.
KakxoBbI BO3MOXXHOCTH KOHTPOJISL CTPYKTYPBI M 3JIEMEHTHOI'O COCTaBa IUIEHOK B METO/IE
MOJIEKYJIIPHO-JIY4€BOM SMUTAKCUU?
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B uém coctout 3¢pext pasmepHOro KBaHTOBaHUSA?

B 4éM cocTouT OTIMYME MUKPOUYACTHUI] OT MaKpo4acTuIL?

UTo NOHMMAIOT O] KBAHTOBOM SIMOM, KBAHTOBOUM HUTKIO, KBAHTOBOI TOUKOM?

YTo noHMMAIOT MO/ AUCIOKALMSIMH HECOOTBETCTBUSA, KAKOBBI YCIOBHS UX BO3HUKHOBE-
Hus?

Yro noHMMAIOT 0J cCaMOOpraHu3anuei, KakoB MPUPOAHBIN IPOLECC CAMOOPraHU3aLuu
TBEPAOTEIBHBIX HAHOCTPYKTYp?

KakoBbl METOBI HCCIIEN0BAHUS CAMOOPIaHU30BAHHBIX KBAHTOBBIX TOYEK?

B uém cocrodAT nmpenMyniecTBa JIa3epoB Ha CAMOOPIraHU30BaHHBIX KBAHTOBBIX TOYKAX 110
CPaBHEHHUIO C JIA3€paMU Ha KBAHTOBBIX SIMAX?

Yro nmpeacTaBIIsAIOT COOON NCKYCCTBEHHBIE IEPUOANY €CKUE CTPYKTYPBI U TOUEMY UX Ha3bl-
BalOT CBEpXpenéTkamu?

UTo MOHMMAIOT MO/ KOMITO3ULIMOHHOM CBEPXPEIIETKON?

UT0 MOHMMAIOT MMOJ1 IETUPOBAHHON CBEPXPEIIETKOMN?

KakoBel mpenMyniecTBa MarHeTPOHHOTO PaCbLICHUS 10 CPABHEHUIO C TEPMUYECKUMHU
crrocobaMu ocaxaeHus?

KakoBBI BO3MOKHOCTH 9KCIIEPUMEHTAJIBHON PEAM3aU MHOTOCIIOMHBIX CUCTEM JJIS Ba-
KyyMHOT0 ynsTpaguonera?

KaxoB Hanbosiee mpocToit crnocod mosy4eHusi MHOT OCIIOWHBIX CTPYKTYpP METaILIOB?

Uro obuiero u B 4éM pazHUIAa MEXAY NOTEHIUOCTATUYECKUM U rajbBaHOCTATUYECKUM
ANEKTPOIUTUUECKUM OCAXKIECHUEM?

KaxoBbI 0co0ObIe CBOMCTBA TOBEPXHOCTHBIX HAHOCTPYKTYP, ONPEAEIIAIOLIME 1EPCIIEKTUBBI
UX IpUMEHEHUs?

KakxoBBI BO3MOKHOCTH ITOTYYEHUS TIOBEPXHOCTHBIX CTPYKTYP METOAOM MOJIEKYJISPHOIY-
4EBOM SMUTAKCUH?

Yro npencrapisieT coOoi xuMuueckas cOOpKa MOBEPXHOCTHBIX HAHOCTPYKTYp?

KakoBbI IepCIeKTUBBI HU3KOPAa3MEPHBIX CTPYKTYP Ha OCHOBE IIOPUCTOTO KpEMHUsA?

Yro npeacTaBisioT co00i cTpyKTyphl KpeMHuii-Ha-u3onsrope (KHN)?

Yro npeacTaBisioT co00M yriiepogHble HAHOTPYOKH M KaKOBBI HJIEW CO3/1aHMs HA UX OC-
HOBE 3JIEKTPOHHBIX YCTPONCTB?

YTo NoHMUMAIOT MO/ CBEPXITPOBOAUMOCTBIO?

UYro 03HayaeT TEPMHH «TE€JIMEBBIE TEMIIEPATYPBI»?

[Toyemy npu aGCOTIOTHOM HYJI€ SJIEKTPUUECKOE COMPOTUBICHUE AODKHO HCcYe3aTh?

B xaxoM rogy 6b1710 OTKPBITO CBEPXIIPOBOSAIIEE COCTOSHUE BEIIECTBA?

UTo MOHMMAIOT MOJI CBEPXMPOBOAHUKAMHU | pona?

Yro noHuMaroT noj ceepxnpoBogHukamu Il pona?

Kem n koraa 6bl1a nmpeioxeHa Teopus CBEpXIPOBOIUMOCTH?

KakoBo nponcxox1eHnEe TEpMUHA «KYIIEPOBCKas rmapa»?

Kakoe konmuuecTBo KynepoBCcKux nap Haxoautcs B 1 cM 3 BemecTBa?

Kto aBTOpHI Hanbo1ee NOMyIspHOIl MOJIENIN CBEPXIPOBOAUMOCTH?

KakoBo npoucxoxaeHne TepMHUHA «BBICOKOTEMIIEpATypHast CBEPXIIPOBOJUMOCTb»?

UTOo NeXKUT B OCHOBE TEOPETUUECKON MOJE€JI BEICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMO-
cTu, pa3paboranHoii akanemukoM B. JI. 'uH30yprom?

KaxoBa 3Bosro1insl TEMIIEPATYPhI IEPEXO0/a B CBEPXIIPOBOISIEE COCTOSHUE?

Uem 00BsICHSIETCS MHTEPEC K BBICOKOTEMITEPATyPHOUN CBEPXIIPOBOIUMOCTH?

KaxoBel ocHoBHBIE Tpenmyiectsa BTCII?

Kaxoii mapameTp onpenenser BeicokoyactoTHele cBoiictBa BTCII marepuanos?

Yro noHuMmaroT noj kepamuueckuM merogom nonydenust BTCII matepuanos?

KaxoBbI BO3M0)XHOCTH MOJIEKYJIIPHO-TTyueBOH anutakcuu 1 nosryuenuss BTCII nnenok?
KaxoBbI BO3MOKHOCTH 3071b-T€J1b MeTo1a AJis1 nosrydyeHus: BT CII minenok?

KaxoBel kommepueckue npumeneruss BTCII matepuanos?
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41.
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43.

Tpemuii Kon10K6UYM
Kakwue s1ekTpoHHbIe TPUOOPHI HA3BIBAIOTCSI MUKPOBOJIHOBBIMU ?
KaxoBbI 4acTOTHI U JJIMHBI BOJIH CBEPXBBICOKOYACTOTHOI'O JUana3oHa?
Kakwue TeopeTndeckue 1 SKCriepuMeHTalIbHbIE HCCIeI0BaHUS B 00JIACTH PacpOCTPAHEHUS
Y B3aUMO/IEH CTBUS BOJIH CTUMYJIHPOBAHbI MOTPEOHOCTAMU MHTErpaibHoi ontuku CBY?
KaxoBbI cdepbl npuMeHeHns] MUKPOBOJIHOBOW TEXHUKHU B HACTOsIIIee BpeMs?
Kakoe cooTHOLIEHHE CBA3BIBACT JUIMHY BOJHBI, CKOPOCTh PACIIPOCTPAHEHUS BOJIHBI U Ya-
CTOTY KOJI€O0aHUM 3JIEKTPOMAarHUTHOIO MOJIsA?
KakoBa npupozga paanoBosH?
CpaBHHTE CKOPOCTH JBMKEHHS 3JIEKTPOHA U PACIIPOCTPAHEHUS 3JIEKTPOMATrHUTHOT O ITOJIS
o Te’aeOHHOMY MPOBOLY .
Ot kakux GakTOPOB 3aBUCHUT MPEAETHHO JOCTHKUMAs CKOPOCTh Mepeadu JaHHBIX?
Yro npexacrasnsier coboit CBY-Tepanus?
KakoBeI mapaMeTpsl BOJIH, UCIIOJIB3YEMBIX B CAHTUMETPOBOU U JEMMETPOBOU Tepanun?
KaxoB cmbici TepMuHa «J1a3epy»?
KakoB BKkJ1aJl 0T€UECTBEHHBIX YUEHBIX B CO3/IJaHUE MEPBOT0 TBEPAOTEIBHOIO Ja3epa’?
Korna nauancs «1a3epHblil» Mepruoj ONTHKUA?
Uro npencrasiseT codoii azep Ha ABOMHOU reTepocTpykType (AI'C-nazep)?
Yro npeacrapuser codoit HaHONa3ep?
KaxoBa posib CBETOM3Ty4YaOIMKX AUOJ0B B pa3BUTHH MUKPOBOJIHOBBIX CUCTEM?
Kakum curnaiom nepenaercs nHpopMmaius 1o onToBOJIOKOHHOMY Kabesnto?
KakoBa cTpyKkTypa OTOBOJIOKOHHOI'O Ka0€jsl U €ro HELOCTaTKU?
KaxoBbI XapakTepuCTUKH ONTOBOJIOKOHHOI'O KaOeJs 110 MOMEX03alUIIIEHHOCTH U CEKpeT-
HOCTH TepeaaBaeMoi nHpopmanuu?
KaxoBbI npuHIUNIHAIbHbBIE Pa3IM4Usl OTHOMOJIOBOTO U MHOTOMOJIOBOTO Ka0ernst?
Kaxoii 1uana3oH BOJIH UCHOJIb3YETCS IS TEIEBU3MOHHOIO BEIaHUA?
KakoBo ycTpoiicTBO Ha3eMHOM TEJIEBU3MOHHOM Nepeaaroniei cetu?
Kaxkue CriyTHUKOBBIE CUCTEMBI CBSI3U OCYILECTBILIIOT paclpeencHue curuanos TB mpo-
rpaMM 1o tepputopuu Poccun?
KakoBbI OCHOBHBIE CTPYKTYPbI IOCTPOSHHS CUCTEM KaOeIbHOr O TeIeBUICHUS?
KaxoBbI OCHOBHBIE IPEUMYILECTBA COTOBBIX CUCTEM TEIEBUACHUSA?
Yro nmpexacTapisieT codoi reocTaliuoHapHasi opOuUTa HCKYCCTBEHHOTO CITyTHHUKA 3eMIIH?
KakoBbI npenmy1iecTBa cCUCTEM MOOUIIBHON CBSI3U?
Kaxkue 3Tansl B cBOEM pa3BUTHU IIPOLLIA COTOBAs CBA3b?
UYro nmpencrapisieT cod60i BOTOKOHHO-onTHUeckue TuHuu cBs3u (BOJIC)?
KakoBbl ux npeumyiecrsa?
Kakwue ycTpoiicTBa COCTaBIIAIOT SJIEMEHTHYIO 0a3y BOJIOKOHHO-ONTUYE€CKUX JIMHUMU CBS3U?
Uro 03HayaeT TEPMUH «IKCTPEMaJIbHAS AJIEKTPOHUKA»?
Kaxune MexaHn3MBbI Terionepeadi NpUMEHNMBI K 3JIEKTPOHHBIM yCTpoiHcTBaM?
UTOo MOHUMAIOT MMOJT TEMIIEPATYPHOU CTOMKOCTBHIO U3IEJIAN 3JIEKTPOHHON TEXHUKU?
YTo MOHMMAIOT 10| TACCUBHBIM CII0COOOM TEII00TBOAA?
Y10 MOHUMAIOT 10 AKTUBHEIM CIIOCOOOM TeIIooTBoaa?
Kakue xuikue AU3J1EKTPUKH SBIISIOTCS MEPCIIEKTUBHBIMU ISl OXJIAXKAECHUs ?
KakoBbI cBOICTBa KPHOTEHHOM 2JIEKTPOHUKH?
YTOo NOHMMAIOT O/ paJUAllOHHON CTOMKOCTBIO U3/1EIHM SJIEKTPOHHOU TEXHUKH?
YTo mpoucxXoauT B 3JIEKTPOHHBIX YCTPOMCTBAX MMPH BO3IEHCTBUM pagualun?
KakoBbl Mepbl 110 MOBBILIEHUIO PAAMAIUOHHON CTOMKOCTH U3/EJIUM 3JIEKTPOHHOMN TEX-
HUKHU?
Kakue npo6JieMbl B TEXHOJIOTHH TOTYPOBOIHUKOBBIX TPUOOPOB MOXKHO PEILIUTh C TOMO-
uipto crpyktypsl KHN?
KaxoBbl ocHOBHBIE TTpenmymiecTBa cTpykTyp KHU nepen oObIYHBIMU KpEMHHEBBIMU MO/ -
JOXKKamMu?
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44,
45.
46.
47.
48.

49.
50.
51.
52.
53.

54.
55.

56.

S7.

58.

59.
60.

61.

KaxoBbI ocHOBHBIE CBOIicTBa TexHOJoruu Smart Cut?

Yro nornmarot nox nporeccom SIMOX?

KaxoBbI OCHOBHBIE CBOICTBA TEXHOJOIMH CpAllIUBaHUS MIJIACTUH?

KakoBo MecTo snutakcuu B coznanuu ctpyktyp KHIA?

Kaxkossl npenmymiectBa ctpykryp KHC u kakoBbsl orpannuenus B pa3sutuun KHC nanpas-
JeHus?

KakoBbl npenmy1iectBa KapOU10KpEMHUEBOM 3JIEKTPOHUKN?

KaxoBbl OCHOBHBIE HallpaBJIEHUS HCIIOJIb30BaHUS IPUOOPOB HAa KapOuie KpeMHHUS?
Kaxkue ycrpoiicTBa peasbHO CO37aI0TCA Ha OCHOBE KapOuaa KpeMHHs?

KakoBa »BoIO1IHMS METO/Ia TIOJTyYEHUSI MOHOKPH CTAIIJIOB KapOuaa KpeMHHUS?

KakoBbI mpenmyiiecTBa rpadeHa Kak BO3MOKHOT'O MaTepuaia Jisl CO3aHus TPaH3HU-
cropa?

KakoBbl nepcnexkTuBbl ajiMasza Kak MaTepralia SKCTpeMajIbHON 3JIEKTPOHUKH ?

Yro npezacrapisieT cOO0N TUPUCTOP U MOYEMY €r0 CUMTAIOT TPUOOPOM CHIIOBOM IJIEKTPO-
HUKU?

[ToueMy KOMMYTAIIHOHHBIE U YaCTOTHBIE XapPAKTEPUCTUKU OUITOJSIPHBIX TPAH3UCTOPOB
Jy4llle, YEM y 3alMPaeMbIX THPUCTOPOB?

CKOJIbKO NTOKOJIEHUH HACUUTHIBAET Pa3BUTHE OUIIOJIPHOTO TPAH3UCTOPA C U30JIMPOBAH-
HBIM 3aTBOPOM?

[Touemy noseBblie TPAH3UCTOPHI JYUIIIE 3aIIUILEHBI OT paAHallii U TEMIIEPATYpPbl, 4eM Ou-
HOJISIPHBIE TPAH3UCTOPHI?

KaxoBbl IpenenbHble paboure TOKM U HanpskeHus A1 coppeMeHHbIXx MOIITpan3ucropa?
Kakwne mpubopbl CUII0BOI 3JIEKTPOHUKH Hanbojee pacupoCTpaHEeHbl B yCTPOHCTBAX MOIII-
HOCTBIO 710 HECKOJIBKUX COTEH KUJIOBATT?

KakoBbI 0CHOBHBIE OCOOCHHOCTH TMJIAHAPHOM TEXHOIOTUU?

Pexomenoayuu npu nodzomoeke K KOJI10KEUYMY
IpopaboTaTh KOHCHEKTHI JEKIHUH 0 BOIPOCaM KOJUIOKBHUYMa;
IIPOYUTATH OCHOBHYIO U JONOJHUTEIBHYIO JIMTEPATYPY, PEKOMEHI0BAHHYIO T10 U3y4ae-
MBIM BOIIPOCAM;
OTBETUTH HA BOIPOCHI KOJUIOKBUYMa;
IIPY 3aTPYIHEHUSAX, IPOKOHCYJIBTUPOBATHCA C IPENO1aBATEIIEM.
Kpumepuu ouenusanus

OneHka
HeynoB/ieTBOPUTEJIbHO | YIOBJIETBOPUTEIBHO XOpOo 110 OTJINYHO
2 dayIa 4 0a11a 6 0ays10B 8 6ams10B
CtyneHT He 3HaeT 3HauM- | CTyIqeHT noBepx- | CtyneHT xopoio | CTyJeHT B TOJIHOM
TEJIbHOW YacTH BONPOCOB, | HOCTHO 3HAeT BO- | 3HAeT  Marepual, | o0beme 3HAET
JIOTTYCKAeT CYIIECTBEHHBIE | IPOCHl KOJUIOKBUYMA, | TPAMOTHO U IO Cy- | MaTepuall, TpaMOTHO
OMOKA B OTBETAaX HA BO- | IOMYCKAa€T HETOYHO- | MIECTBY  M3Jaraer | u 1o cy1ie-
MPOCHI CTH B OTBETE Ha BO- | €ro, JAOIMYyCKast CTBY U3JIaraet
poc HEKOTOpbIE HETOY- ero, He J0-
HOCTH B OTBETE Ha | IyCKas CYyIIECTBEH-
BOIIPOC HBIX
HETOYHOCTEU B OT-
BETE Ha BOMPOC.

OO0pa31pl TECTOBBIX 3aJJaHUIN

(koHTpOUpyeMble KomneTeHnuu OIIK-3)

1. KakoBa npupoaa ypoBHeir Tamma?
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- MOHOTOHHOE€ U3MEHECHHE MEPUOANIHOCTH KPUCTAIITMYECKON PEIIETKH
+ MOBEPXHOCTHBIE COCTOSIHUSL, 00YCIIOBICHHBIE OOPBIBOM MEPHUOIUIECKON PEIIeTKH KPH-
CTaJljia Ha TIOBEPXHOCTH
- IOBEPXHOCTHBIE COCTOSHUS CBSI3aHHBIC C CTPYKTYPHBIMH H3MEHEHHUSIMH ITOBEPXHOCTH
- IOBEPXHOCTHBIE COCTOSHUS CBSI3aHHBIC C TIOBEPXHOCTHBIMHU Jie(heKTaMHu
2. YTo BBI MOHUMAETE MO/ peabHBIM KPHCTAIIIIOM?
+ CTpYKTypa KpucTajia ¢ copepxanuemM 1e(eKToB
- CTPYKTYpa KpUcCTajuia ¢ ueaJbHON MepuOANIHOCTHIO PACIIONOKEHHS AaTOMOB
- aMop(Has cTpyKTypa
- CTPYKTYypa KpUCTajIa ¢ COACPKaHUE MHOPOIHBIX BKIIFOYCHH I
3. Uto BBI MOHUMAETE MO/ peabHON MOBEPXHOCTHIO?
- epoxoBaTasi IOBEPXHOCTh
- IOJIUPOBAHHASI IOBEPXHOCTD
+ MOBEPXHOCTH € AedEeKTaMH U CBEPXCTPYKTY POt
- uJieabHasi MTOBEPXHOCTh
4. Yrto mMOHMMAIOT TTOJI ATOMHBIM KJIacTepom?
- KOHTJIOMEpaT Pa3HOPOAHBIX ATOMOB - CKOIIJICHUE YaCTHII
- YaCTHUI[bl MUKPOHHBIX pa3MEPOB
+KoMmakTHas 000co0IeHHAs TPYyMIa CBA3aHHBIX APYT C IPYTrOM aTOMOB, MOJIEKYJI UJIA HOHOB
5. Urto moHUMAIOT moJ 3aKOHOM Mypa?
+ KOJIMYECTBO TPAH3UCTOPOB, Pa3MEIIaeMbIX Ha KPUCTAJIJI HHTErPaJIbHOM CXEMBI, YIBAUBACTCS
Kaxxaele 24 Mecdia
- KOJIMYECTBO TPAH3UCTOPOB, Pa3MelIaeMbIX Ha KPUCTAIJI MHTETPAIILHON CXEMBI, YIBAUBAETCS
Kaxnaele 18 mecsiien
- KOJIMYECTBO TPAH3UCTOPOB, Pa3MeIaeMbIX Ha KPUCTAIII MHTETPAIBHON CXEMBbI, YIBAUBACTCS
kaxpaeie 30 mecsien
- KOJIMYECTBO TPAH3UCTOPOB, Pa3MeIaeMbIX Ha KPUCTAIII MHTETPAJIBHON CXEMBbI, YIBAUBACTCS
KaXkaple 28 Mecsiia
6. Ilouemy 0OpabOTKa 3JIEKTPOHHBIM JIYYOM BEIETCS B BBICOKOM Bakyyme?
- JUTSI 321U THI KATOJIA OT OKMCJICHHSI HICTOYHUKA JJIEKTPOHOB
+ 1Sl TpEeOTBPAIICHHS 3arPsA3HEHUN TOBEPXHOCTH -
JUTSL U30JIALIMH OT BHEIITHEH aTMOChepsl
- IS TEXHOJOTMYECKUX IICNICH
7. UTO MOHUMAIOT MOJT CBEPXIIPOBOAUMOCTHIO? + MPOBOJAHUKHU C HYJIEBBIM COITPOTUBIICHHEM -
MIPOBOJTHUKH C MAJIBIM COITPOTHBIICHUEM
- MPOBOJIHUKH C BLICOKMM COTIPOTUBIICHUEM - ITPOBOJIHUKH C OCTATOYHBIM COITPOTUBJICHHEM 8.
Urto 03HaYaeT TEPMUH «KPUOTEHHAS JIEKTPOHUKA)?
- BBICOKOTEMIIEpaTypHas AJIEKTPOHHUKA
+ HU3KOTEMIepaTypHas FIEKTPOHUKA
- CBEpXIIPOBOJHUKOBAS JIEKTPOHUKA
- KOCMHYECKas JIEKTPOHUKA
9. KakoBbI 4aCTOTHI U JUIMHBI BOJH CBEPXBBICOKOYACTOTHOT O IHAITa30Ha?
- 200-400 000 MTI'1g
- 150-500 000 MTI'1g
+100-300 000 MI'1t
-50-450 000 MI'1t

Memoouueckue pekomenoayuu no nOO20MmMoGKe K mecmupo6anuio
TecTsl — 3TO BONIPOCH! WK 3aJaHus, IPEyCMaTPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKUU
OTBET Ha UMEIOIINECS ITAJIOHBI OTBETOB. [Ipn caMOCTOATENBHOM OATOTOBKE K TECTUPOBAHUIO
CTYZIEHTY HE0O0XO0IUMO:
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a) TOTOBSICh K TECTUPOBAHUIO, MPOpadboTaTh HHPOPMAIIMOHHBIM MaTepHral Mo AUCIHUILIUHE.
ITpoKOHCYIBTHPOBATHLCS C NMPEMOIABATEIEM 10 BOIIPOCY BbIOOpa yueOHOMN IUTEPATyPhl;
0) 4eTKO BBISICHUTE BCE YCIIOBUS TECTHPOBAHMS 3apaHee. 3HATh, CKOJBLKO TeCcTOB Bam 0Oy-
JeT MPEJI0KEHO, CKOIbKO BPEMEHU OTBOAMTCS Ha TECTUPOBAHUE, KAKOBA CHUCTEMa OLIEHKU pe-
3yJlbTaTOB U T.1.
B) MPUCTYIas K paboTe ¢ TeCTaMH, BHUMATEIbHO U JI0 KOHIIA IPOYTHTE BOMPOC U Mpeia-
raeMbl€ BapuaHThl OTBETOB. BbiOepuTe npaBuibHbIe (MX MOXKET ObITh HECKOJIBKO). Ha oTnensHom
JMCTKE OTBETOB BHIIUIINTE U(PY BOIPOCca U OYKBbI, COOTBETCTBYIOIINE IPaBUIbHBIM OTBETaM;
I') B IPOI[€CCe PEUICHUS K eNaTeIbHO IPUMEHITh HECKOJIBKO MOJIX0/I0B B PELLICHUHU 3a/1a-
HUS. DTO MO3BOJISIET MAaKCUMAIbHO THOKO OMEPHPOBATH METOJAaMH PEIICHUSI, HAXOs KaXK bl pa3
ONTHMAJIbHBIN BapUaHT.
1) eciar Bel BCTpeTriii ype3BbIYaiiHO TPYIHBIN 1711 Bac Bonpoc, He TpaThTe MHOTO
BpeMeHHU Ha Hero. [lepexoauTte k Apyrum tectam. BepHurtech K TpyAHOMY BONPOCY B KOHIIE.
€) 00s3aTEeIbHO OCTaBbTE BPEMS IS IPOBEPKU OTBETOB, YTOOBI N30€KaTh MEXaHUYECKUX
OLIMOOK.

Kpumepuu oyenusanusn

Ornenka
HEYIOBJIETBOPUTEIHHO () YIOBICTBOPUTEIILHO XOPOIIO OTJINYHO
0anoB 3 damta 4 6anna 5 0amioB
Menee 50 % npaBunbHo BeI- | 50-70% npa- 71-85% mpa- 86-100% mpa-
MIOJTHEHHBIX 3aTaHnM. BHJILHO BEIITOJIHEH- BUJIBLHO BBIIIOJI- BUJILHO BBIITOJIHEH -
HEIX 3aJaHUH. HEHHBIX 3aJaHUN. | HBIX 3aJJaHUH.

6. Ilpome:xxyTouHasi aTTecranus
(konmpoaupyemoie komnemenyuu OITK-3)

Cnucok 0CHO6HBIX 60NPOCOE K YCHIHOMY IK3AMEHY

W neanbHble U peajibHbIE KPUCTAJLIBI M I0BEPXHOCTH.

[Ipupona noBepXHOCTHOrO MOTEHIMANIA U ypOBHEW Tamma.

KoH1enTpaiiu noBepXHOCTHBIX COCTOSHUM. BpICTpble U MeTIEHHbIE SHEPTE€TUUECKUE CO-

CTOSTHUS.

ATOMHBII KJIacTep. ABMXKYIIAs CUjia B 00pa30BaHUU KIacTepa.

MeTozs! ucciie0BaHus HAHOKJIaCTEPOB.

Mex ¢azHas rpaHULIA U TOTYIPOBOJIHUKOBASI CBEPXPELIETKA

Bo3MoxxHOCTH aniuTakcuu B (QOPMUPOBAHUU CTPYKTYP ¢ MUHMMAJIbHBIM PaccorjiacoBa-

HUEM I10 TTapaMeTpaM PEIIETKH.

8. HanpsokeHHas MOIynpOBOIHUKOBAs CTPYKTYpa U IPUMEHEHHUS HAaPSKEHHBIX I'eTepo-
CTPYKTYP.

9. DnuTakcus U MOBEPXHOCTHBIE MPOLECCHI IPOUCXOASAT IPU BhIPAIIMBAHUN TOHKOM INIEHKH
MmeronoM MJID.

10. Yem ompenensieTcss KOHASHCAIUS Ha MOJIOKKY HOBOI'O MaTepurala u3 ra3oBoi (as3br?

11. IIpeumyniectBa Merona MJID u MexaHH3M MOCIOWHOT O POCTA.

12. Mexanu3msl pocta Bonemepa — Bebepa u Ctpancku — Kpacranosa.

13. Yto npexacrasiseT coO0i MEXaHU3M POCTa «CTATUCTUYECKOE OCAKIICHUE»?

14. Obuee u paznuuue mexay metogamu MJID u PI'® MOC.

15. ®oTtonurorpaduu. 3akon Mypa

16. KaxoB nporHo3 ymensuieHust Jiaunbl 3aTBopa M/{I1-tpan3ucropos?

17. locTtukeHus B MUHUMaJIbHOM pa3Mmepe U anuHe kaHana K L.

18. /InuHBI BOJH SKCUMEPHBIX JIA3€POB U OT YEro OHU 3aBUCAT?

wn e

No ok
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19.
20.

21.
22.
23.
24.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

42.
43.

44,
45,
46.
47.
48.
49.
50.

51.
52.
53.

54.
55.
56.
S7.
58.
59.
60.
61.
62.

HoBble MeTopl OTydeHNs pUCyHKa ¢ pazMepaMu 31eMeHToB MeHee 100 HM.
Pa3pemaromas cnocoOHOCTh 3JIEKTPOHHO-Ty4€BOI0 3KCIIOHUPOBAHUS [10 CPABHEHUIO C
(OTO’KCIIOHUPOBAHUEM.

peHTreHoBckas aurorpadus. [IpeumyiiecTBa peHTI€HOBCKOM JTUTOTrpaguH.
B03MOHOCTH 3JIEKTPOHHOTO JIy4a KaK HHCTPYMEHTA NPELIM3MOHHOM TEXHOJIOIHH.
CymHOCTh HOHHOU JHUTOTrpaduu.

Pazpemraromasi cnocoOHOCTh MO3UTUBHBIX PE3UCTOB B CIy4yae HOHHO-Ty4€BOT0 3KCIIOHU -
pOBaHUsL.

['eTepocTpyKTypa Kak TUIIHYHBIA IpuMep 3 pexTa pazMepHOro KBaHTOBAHUS.
[IpakTuyeckue nNpuMeHEHHUs Mporecca TyHHEIUPOBAHUS HJIEKTPOHA.

[lepcriekTHBBI TPUMEHEHHUS TOPUCTOI0 KPEMHUS B HAHOSJIEKTPOHUKE.

Bo3moxkHOCTH METO/1a MOJIEKYJIAPHO-Ty4€BOM AMUTAKCUN?

MexaHuU3MBbI TOCIOMHOTO U OCTPOBKOBOI'O POCT IJIEHOK

CMBICIT TEPMUHOB «T'€TEPOIMUTAKCUS», «KTOMOUTAKCHSY, «XEMOIUTAKCH D).

DddexT pasmMepHOro KBAaHTOBAHUS.

KBanToBas sima, KBaHTOBasi HUTh, KBAHTOBAS TOYKA.

MeTozs! ucciieqoBaHus CaMOOPraHU30BaHHbBIX KBAHTOBBIX TOYEK.

KoMno3uuroHHbIE U JIETUPOBAHHBIE CBEPXPEILIETKY.

Crpyktypa kpemuuii-na-uzosustope (KHN).

YraeponHble HAHOTPYOKH M KaKOBBI UAEH CO3JaHUS HA UX OCHOBE 3JIEKTPOHHBIX
YCTPOMCTB.

CeepxnpoBognukamu I u Il pona.

MUKpPOBOJIHOBBIE 3JIEKTPOHHBIE TPUOOPHI.

[Tpenen 4acToT U JUIMH BOJIH CBEPXBBICOKOYACTOTHOI O IMAIIa30Ha.

Wurerpansuas ontuka CBY. Chepsl mpuMeHEHHs] MUKPOBOJIHOBON TEXHUKH.

CBs13b MEXY JUTMHON BOJIHBI, CKOPOCTBHIO PACIIPOCTPaHEHUs BOJIHBI M 4aCTOTOM KoJieba-
HUS JIEKTPOMAarHUTHOT O TOJIA.

IIpupona paguoBoOIH.

CpaBHUTE CKOPOCTH JIBH)KEHHUS AJIEKTPOHA U PacpOCTPaHEHUs! 3JIeKTPOMArHUTHOT O 10JIs
1o Tesne)OHHOMY ITPOBOTY .

®DakTopbl HEOOXOTUMBIE IS JOCTHKUMAs MPEAeNIbHON CKOPOCTh Mepeady TaHHBIX?
Yro npencrapisier cobori CBU-tepanus?

Jlazep Ha nBoitHOM reTepocTpykType (JAI'C-nazep)

[IpmMeHenne CBETOM3IIy4aroIMX JUOI0B B MUKPOBOJIHOBBIX CHCTEM.

[lepenaercs uHpopmaIus MO ONTOBOJIOKOHHOMY Ka0elto.

CTpyKTypa ONTOBOJIOKOHHOI'O KaOessl U ero HelOCTaTKH.

XapakTepUCTUKU OMITOBOJIOKOHHOT 0 KaOellsi O ITOMeX03aIIUIIIeHHOCTH ¥ CeKPETHOCTH T1e-
penaBaeMoil HH(pOpPMAaIIHH.

[IpuHUMIIIATBEHBIE PA3IUYUS OJJHOMOAOBOIO U MHOI'OMO/IOBOTO KaOels.

VY CTpOoRCTBO HA3EMHOM TEJIEBU3MOHHON ITEPENAOLIECH CETH.

CnyTHUKOBBIE CHCTEMBI CBSI3U OCYIIECTBIISIIOLIME pacipeaeaeHue curaanos TB nporpamm
1o Tepputopun Poccum.

OCHOBHBIE CTPYKTYPBI TOCTPOCHUS CUCTEM KaOEIbHOTO TEIEBH ICHUS.

OCHOBHBIE IPEUMYIIIECTBA COTOBBIX CUCTEM TEJIEBUCHMUS.

['eocraninonapHas opoHuTa HCKYCCTBEHHOI'O CITyTHHKA 3E€MIIH.

[Tpenmy1iecTBa cucTeM MOOMIIBHOM CBSI3U U 3Tallbl Pa3BUTHUU COTOBOM CBSI3H.
Bonokonno-ontuyeckue nunuu cszu (BOJIC).

VYcTpoiicTBa COCTABIISIIOIINE JIEMEHTHYIO 0a3y BOJIOKOHHO-OIITUYECKUX JIMHUM CBSI3H.
PannannoHHas CTOMKOCTh U3AEIHI AIEKTPOHHON TEXHUKHU.

BimsiHMe paauanuu Ha 3JIEKTPOHHBIE YCTPOWUCTBA.

OcHoBHbIe cBoOiicTBa TexHONornun Smart Cut. 63. OcHOBHBIE HaNpaBIEHUS UCIIOIb30BAHUS
prUOOPOB Ha KapOHIe KPEMHHSI.
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64. YcrpoiicTBa, co3gaBaeMble Ha OCHOBE KapOuaa KpeMHHUS.

65. [IpenmymecTBa rpadeHa Kak BO3MOKHOT'O MaTepHala Ul CO3/IaHuUs TPaH3UCTOPA.
66. [IpenensHble pabovre TOKH U HANIPSDKEHH [Tt coBpeMeHHbIX MOII-Tpan3ucropa.
67. OcHOBHBIC OCOOCHHOCTH TIJITAHAPHOW TEXHOJIOTHH

MemoouuecKkue peKomenoayuu npu nOO20MmMoeKe K IK3ameny

ITonroroBka cTyJ1I€HTOB K 3K3aMEHY BKJIIOYAeT NPOopabOTKy JIEeKIUM, B TEUEHUH CEMECTpPa
1 HENOCPEACTBEHHYIO ITIOATOTOBKY B JHH, PEALIECTBYIOIMIME dK3aMEHY, BKJIKOYas, KOHEYHO, 1O/~
TOTOBKY K KOJUIOKBHYMaM, TECTUPOBAHHIO, BHIITOJHEHHIO JTa00OPAaTOPHBIX Pa0OT U MX 3ALIUTY.

J11s MOATOTOBKHU K OTBETaM Ha AK3aMEHAI[MOHHBIE BOMPOCH (OHH BBIIAIOTCS B KOHIIE Ce-
MECTpa) CTYJEHT JOJLKEH HCIOIb30BaTh HE TOJIBKO KYPC JIEKIIHi, HO U OCHOBHYIO U IOTIOJTHUTEb-
HYIO JINTEpATypy Ji BbIpaOOTKM YMEHHUS aBaTh Pa3BEPHYTbI€ OTBETHl HA I1OCTABJIEHHBIE BO-

IPOCHI.

B xone moaroToBku K SK3aMeHy CTYACHTY He0OXOAMMO oOpaliaTh BHUMaHHE HE TOJIBKO
Ha YpOBEHb 3aIIOMHHAHMSI, HO U HA CTEMEHh TOHUMaHUS U3y4aeMBbIX BOIIPOCOB. A 3TO JOCTUTAETCSA
HE MPOCTHIM 3ayYHMBAHHEM, 2 YCBOCHUEM MPOUYHBIX CHCTEMATH3UPOBAHHBIX 3HAHWN aHAJIUTHYe-
cKkuM MbInuieHneM. ClenoBaTenbHO, HEOCPeACTBEHHAsI OArOTOBKA K SK3aMeHY JOJDKHA B pa-
3YMHBIX MPOMOPIUSAX COUETATh U 3aIIOMHUHAHUE, U TOHUMAaHHUE TPOrPaMMHOI0 MaTepurara.
Pacnpeodenenue 6annoe mexyuiezo, pyoexrcno20 KOHmpoa u IK3ameHnda

Oo0masn 1-1 Touka 2-11 TOYKA 3 Touka
Ne cymma
1. | Texyumuii KOHTPOJIb
MOCEIICHHUE 3aHATUI 10 6amoB 3 Gamma 30amna 4 6amna
BBITIOJIHEHUE U 3aIUTa 21 Gamn 7 6atoB 7 6atoB 7 6annoB
71a00paTOPHBIX padboT
2. | PyOe:kHblii KOHTPOJIb
TECTUPOBAHUE 15 6amnos 5 b6aios 5 b6ayos 5 6anos
KOJUIOKBUYM 24 Gamna 8 6atoB 8 6atoB 8 baoB
Hroro 70 6ans0B 23 danaa 23 danaa 24 panaa

Kpurepuu onenuBaHus

ITpu ocBoennu nucnuminHel popmupyrores komnereHuu OIIK-1, OIIK-4. VkazanHble KOMIETEHIIUU

(GOpMHPYIOTCS B COOTBETCTBHH CO CIEAYIONMMHU dTallaMu:

« (dopMHpOBaHHE W DPa3BUTHE TEOPETHUECKUX 3HAHUH, MPEIyCMOTPEHHBIX YKa3aHHBIMH
KOMITETCHIIMSMU (JICKIIHOHHBIC 3aHITHS, CAMOCTOSITeIIbHAsI paboTa CTYyICHTOB);

¢ TMPUOOPETEHHE W Pa3BUTHE NMPAKTHUYECKUX YMEHUU, MPEIYCMOTPEHHBIX KOMIETCHIUSIMU

(mabopatopHbie pabOThI, CAMOCTOSITENbHAS PadOTa CTYJEHTOB);

¢ 3aKpeIUIeHUE TEOPETUICCKUX 3HAHHM, YMCHUU U MPAKTUYECKUX HABBIKOB, IIPETYCMOTPEH-

HBIX KOMITETEHIIUAMU (JTaOopaTopHbIe pabOThI, MPAKTHKH, BBITYCKHAs KBaJM(DUKAIIUOH-

Has paborta).

Kpumepuu OUECHKU Kauecmea 0c60eHuUA Oucuunﬂunbt, 3aeepmalomeﬁc;l 3auemom

Bbanasl Pesyabrar
(peiTUHIO- OCBOCHUA
BOH
OLCHKH)

Tpeb6oBaHus YPOBHIO C()OPMUPOBAHHOCTH KOMIIETEHIM A
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61-70 3auTeHo OOyuaromuiics OCBOMJI 3HAaHUS, yMEHMSI U HaBBIKU BXOZSIINE B CO-
(6e3 CTaB KOMIIETEHIN:
npouenypsl | — OIIK-3- crocoben mpuoOperaTh W MCHOIB30BATh HOBYIO HH-
crayu dopmanuio B cBOeW NpeaMEeTHOW 001acTu, MpeasaraTb HOBBIE
3ayeTa) UJeU U TIOAXObI K PEIICHUI0 HHKEHEPHBIX 3a/1ay.
36-61 3aureno (¢ | Ob6yuaronuiics mposiBisier komneteHuto OITK-3, Ho He B mo-
mpoleaypoi | HoM 00beMe BXOISIIMX B UX cOCTaB neicTBuil. OOyvaromuiics
cllay¥ 3a4eTa)| MOXKET IONYCTUTh HEKOTOPbIe HETOYHOCTH, HETpyOble OIIMOKH,
3aTPYIAHATHCS B U3JI0KEHUM MaTepuala, HO IPaBUIbHO OTBEYATh
Ha 3aJ]JaBa€Mbl€ €EMY BOIIPOCHI.
MeHee 36 | He nonyuieH k| Komnerenunuu He copMUpOBaHbI
Oayta 3a4ery

«3auTeHo0» BBICTABIISIETCS 00y4aroUeMycs, IPOAEMOHCTPUPOBABIIEMY MOJHOE, BCECTOPOHHEE, 0CO-

3HAHHOE MPaBUJIbHOE 3HaHUE MPOrPaMMHOI'0 MaTepuala U U3J0KUBILIEMY OTBET JIOTUYHO, TPAMOTHO,
yOeauTeIpbHO, TOTOBOTO K TaJIbHEUIIIeMY MPOo(eCcCHOHATFHOMY COBEPIIIECH CTBOBAHHMIO.
[Tpu oTBeTE OOYUYAOIIMIICA MOXKET JOMYCTHTh HEKOTOPbIE HETOYHOCTH, HETpyOble OMMOKH, 3a-
TPYIHSATHCS B CAMOCTOSITEIIBHOM M3JIOKEHUH MaTeprala, HO MPaBIIIHLHO OTBEUATh Ha 3a/1aBacMble
€My BOIPOCHI, B pe3yJIbTaTe HABOSIINX BOIPOCOB C MOMOIIBIO MPENoAaBaTelsi UCIPABIISTH J0-
MyIIEHHbIE OMMUOKA ¥ HETOYHOCTH.

«He 3a4TeH0» MOXET ObITh BRICTABJICHO 00yUarIIeMycs, OOHApYKHBIIEMY HETOJHOE, HEOCO3HAHHOE
3HaHHUE Y4eOHO-TTPOrpaMMHOT0 MaTepHasa, JOMycCcKaleMy rpyobie olmOKu, HECITIOCOOHOMY CaMOCTOSI-
TEJLHO U3JI0KUTHh OTBET Ha BOIPOC, OTBEUAIOIIEMY HEMPABUJIHHO WJIM HE IaI0IIEMY OTBET Ha 3a/laHHbIE
BOMPOCHL. [|eMOHCTpUpPYEMBIil ypOBEHb 3HAHUHN HE MOXKET OBITh MPU3HAH TOCTATOYHBIM IS PO eccro-
HaJIbHOU eI TEIbHOCTH.

MeToauyecKue MaTepPUAJIbl, ONpeaessiione Npoueaypbl OeHUBAHUS 3HAHUI,
YMEeHHUii, HABBIKOB U ONbITA IeATEJIbHOCTH
Tabnuna 6. Pe3ynbraThl OCBOCHHS yU€OHOU MU CIUTIIIMHBI, TTOJIJISKAIINE ITPOBEPKE.

Pe3yabtarsl 00yueHusi | OCHOBHBbIE IOKa3aTeJM OLIEHKHU pe3yabTaToB o0y4e- | Buxg oume-
(KOMIIeTeHI1H) HUA HOYHOI'0
MaTepu-
ajia
crioco0eH mpuodperaTh M | 3HATH NPUHIUIIBI TOCTPOEHUS JOKAIBHBIX U r1obanb- | Komo-
UCIOJIb30BaTh HOBYIO MH- | HBIX KOMIIBIOTEPHBIX CE€TEH, OCHOBBI IHTEpHET-TEXHO- | KBUYM
(opmanuio B CBOCH NIpeJl- | JOTUH, THIIOBBIE IPOLIEAYPHI IPUMEHEHH IPOOIEMHO- | (paszoden
METHOHM 0011acTH, IpeJia- | OpUEHTHPOBAHHBIX MIPUKIAJAHBIX IPOrPAMMHBIX CpecTB | 5.1)
raTb HOBBIE MJ€M U MOA- | B AUCLMILIMHAX MpodeccuoHaIbHOro IuKia 1 npodec- | Tectupo-
XOZIbl K PEIIEHUIO CHOHAJIbHOU cdepe AesITENbHOCTH. BaHHU €
MHXEHEPHBIX 3aj1a4 YMeThb MCHoIb30BaTh COBPEMEHHEIE MH()OPMALIMOHHEIE | (paszden
(OIIK-3); U KOMIIBIOTEPHBIE TEXHOJIOTUH, CPEACTBA KOMMYHUKA- 5.2),
- LU, CIOCOOCTBYIOIIME MOBBIIIEHUIO 3 (HEKTUBHOCTH (pazoen 6)
[Ipennaraet c ucmoypb30- | HAy4YHOU U 00pa3oBaTENbHOM cep NeITeTbHOCTH.
BAHMEM COBPEMEHHBIX UH-| BiiageTs MeTogaMu MaTEMaTH4ECKOTr O MO/IEJIMPOBaAHUS
(OpMaIMOHHBIX TEXHOJIO- | PAJUOTEXHUUECKUX YCTPOMCTB U CUCTEM, TEXHOJIOTNYe-
I'Yil HOBBIE UJI€U U MOJ- CKHX ITPOLIECCOB C UCII0JIb30BAHUEM COBPEMEHHBIX HH-
XO/1bl K PEIIEHUIO HH)Ke- | (DOpPMALIMOHHBIX TEXHOIOTIHH.
HepHbIX 3a1a4. OITK-3.3.

7. YueOHO-MeTOANYECKOE o0eceuyeHHe JUCIUILIMHBI
OcHoBHas JuTEpaTypa:

1. 'epacumenko, H. H. Mup matepuanoB u TexHojoruid. KpemHuii — Matepran HAaHOAJIEKTPOHUKH
/ H. H. T'epacumenko, FO.H. ITapxomenko. — M. : Texnocdepa, 2006. — 355 c.
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2.

1p
3.

1030Ba, B. A. AktyasbHble IPOOIEMbl COBPEMEHHOM 3JIEKTPOHUKU M HAHOIJIEKTPOHUKU : J1a0.
aktukyM. Kpacnosipck : UTIK COVY, 2009. - 124 c. —

bapeioun, A. A. DIIeKTpOHUKA U MUKPO3JIEKTPOHUKA. DU3NKO-TEXHOJIOTHYECKUE OCHOBBI / A.
A. bapwiOun. — M. : ®usmatiut, 2006. — 293 c.

JlonotHMTeILHAS JIUTEpaTypa:

1. Hawno- u mukpocucremHas texuuka. OT uccnenoBaHuil Kk pazpadorkam : c0. crareii / pex. I1.
I1. Manbues. — M. : Texaocdepa, 2005. — 589 c.:

2. JlparyHos, B. I1. OcHOBBI HaHO3JIEKTpOHUKH : yueb. mocodue / B. I1. Iparynos, 1. I'. Heus-
BecTHBIH, B. A. I'pumaunn. — HoBocubupck : U3x-so HI'TY, 2000. — 332 c.

3. Yamneirul, FO. A. HanotexHnomnoruu B anektponuke / FO. A. Yamsirun. — M. : Texnocdepa,
2005. - 285 c.

4. Iluk, A. . ®usuka Huzkopasmepbix cucrem / A. 5. lluk, JI. T'. Bakye- Ba, C. ®. MycuxuH.
— CII6., 2001. — 346 c.

5. HanorexHnozorus B OmmkaiimeM aecsatuietuu / moa pen. M. K. Poko, P. C. Yunbesamca, I1.
AnmuBucaroca. — M., 2002. — 189 c.

6. Illuk, A. 5. BBeneHue B CBEpXIpOBOAUMOCTS : yuel. mocodue /A. f. lluk, C. H. JIbikoB. —
M., 2001.-102 c.: u.

7. lIllysanos, B. Il. TenekoMMyHUKallMOHHBIE CUCTEMBI M CETH : yued. mocobue : B 3-x 1. T. 2/
B. Il. lllyBanos. — M. : I'opsuas nunug-Tenexkom, 2004. 672 c.

8. IllemoBanosa, I'. H. CoBpeMeHHBIEe TPOOIEMBI SJIEKTPOHUKH: KPEMHHUEBAsS YICKTPOHHKA :
yueb. mocobue / I'. H. lllenoBanoBa. — Kpacuospck : UIIL[ KI'TY. — 2006. — 178 c.

9. IllenoBanoBa, I'. H. ®usnueckrue 0CHOBBI MUKPOIIEKTPOHUKH. [10TyTpOBOIHUKOBBIE T€TEPO-
CTPYKTYpBI B MUKPO- U HaHO3JIEKTpoHUKe : yuel. mocobue /I'. H. lllenoBanoBa. — KpacHospck
: T KT'TY, 2005. - 181 c.

10. 3umun, C. I1. [TopucTslii kpemHuii — matepuan ¢ HoBsiMU cBoiicTBamu /C. I1. 3umun // Copo-
COBCKHIT 0Opa3zoBarenbHbIi xypHaI — 2004. — T.8 (Ne 1) —C. 101-107.

11. 3umuH, C. I1. Dnekrpuueckue cpoiicrBa nopuctoro kpemuus / C. I1. 3umun // ®TII. — 2000.
—T. 34 (Bpm. 3). — C. 359-363.

12. Hanorexnosorusi: ¢pu3nKa, MpoIecchl, JMArHOCTUKA, MpuOOopkl / mox pen. B. B. Jlyunnuna,
0. M. Tauposa. — M. : ®uzmataut, 2006. — 552 c.

13. CaBuenko, M. A. BpicokoTemiiepaTypHas CBEpXIPOBOJUMOCTh: yueO. mocodme / M. A.
CaBuenko, A. M. CaBueHko, A . B. CredpanoBud. — M. : MI'TY um. baymana, 2002. — 836 c.

14. Xoxnosa, H. M. Uudopmaunonnsie texnonoruu / H. M. Xoxnosa. — M. :IlpuopH3nar,

2004. - 192 c. 15. Hocog, 1O. P. OnTosnekrponuka / FO. P. Hocos. — M. : Paguo u cBs3b, 2004.

-360 c.

16.21. I'ypros, B. A. TBepnorensHas snektponrka / B. A. I'ypros. — M. : Texnocdepa, 2005. —

17.

19.

20.

21.

22.

23.

350c.

Epamaxog, O. H. Mup snektponuxu. [lpuknaanas onrosnektponuka. — M. : Texanocdepa. —
2004. — 372 c. 18. bexmreiin, @. [ToBepXHOCTH U TPaHUIIBLI pa3jiena MOJIyITPOBOIHUKOB / O.
bexmreitn, P. Dunepnaiin. — M. : Mup, 1990. - 72 c.

Ceticsan, P. Hanomurorpadus CBUC B skcTpeMalibHO AajdbHEM BaKyyMHOM YibTpaduonere /
P. Ceiicsin. — Cankr-IletepOypr, 2002. — 417 c.

Makcumos, E. I'. [Ipo6Gyiema BricOKOTEMITEpaTypHOH cBEepXmpoBoguMocT. COBpeMEHHOE CO-
crosiHue : yueb. mocodue / E. I'. Makcumos. — M., 2000. — 533 c.

MunsBuackuii, M. I'. ITonynpoBoaHukoBsIid kpemuuii Ha mopore XXI Beka / M. I'. MusBu/I-
ckuii // Matepualiiel 31eKTpoHHON TeXHUKH. — 2000. — Ne 3. — C. 4-14.

Acees, A. JI. IlepciekTMBBI TPUMEHEHUS CTPYKTYP «KPEMHHI-HAU30JIATOPEY» B MUKPO-, HAHO-
JNEKTPOHHUKE U MUKpocucTeMHOI TexHuke / A. JI. Acees u ap. // MukpocucteMHasi TEXHUKA.
—2002. - Ne 9. - C. 25-29.

Andepos, XK. 1. Uctopus u Oyayiiee moynpoBOIHUKOBBIX retepocTpykTyp / XK. Y. Andepon
// du3MKa U TEXHUKA MOIynpoBOIHUKOB. — 1998. — T.32. — Ne 1. — C. 3-18.
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IMepuoanveckne u3IaHMsl.
Hayunsle xKypHamsL:
1. Yenexu pusnveckux Hayk.
2. ®u3uKa TBEpAOro Tena.
3. M3Bectuss AH P®, Cepus pusndeckas.
4. Heopranuueckue MaTepuasbl.

U 1.

HNHTepHET-pecypehl
OnekrponHas on0moTeKa KBI'Y .o http://lib.kbsu.ru
EnunHoe 0kHO 10cTyma K 00pa3oBaTeIbHBIM PeCcypcam........ http://window.edu.ru Mudopmaru-
OHHO-CITPABOYHBIN TIOPTAIL. ...vvvererereeesessesenseseesesnesesseesnns library.ru
[TyOnuuaHast 2JIEKTPOHHAS OMOITMOTEKA. ....vveeveeveeierieeens Public- library.narod.ru Poccuiickuii
0011€00Pa30BATENBHBIN TIOPTAML. ....vvavveeerreenee www.school.edu.ru
denepanbHbIA MOPTAT «POCCHIICKOE 00PAZOBAHHEY ....vvevviveereeiieannans www.edu.ru
DHIUKIIONESIUH, CJIOBAPH, CIIPABOTHUKH ...vvevvereereerearenras www.enciklopedia.by.ru
Poccuiickas rocymnapcrBennas ouomamoreka (PI'B) ............. E-mail: post@rsl.ru

bu6imoreka Poccuiickoii akanemuu Hayk (BAH).E-mail:_ban@info.rasl.spb.ru.
http://www.ban.ru

9. IIporpamMmmHoe obecniedyeHHe COBPeMEeHHbIX HH(OPMALMOHHOKOMMYHHKALIMOH-
HBIX TEXHOJIOT U

1. CryneHTsl UMEIOT JOCTYN K €IMHOMY 00pa3oBaTeIbHOMY HOpTaly, IJi€ MOTYT B OT-
KPBITOM JIOCTYIIE I10JIb30BAThCS pecypcaMu y4eOHO-METOANUYECKON JTUTEPATyphl, SIBISIFOIMMUCS
paspabotkamu Benymux BY30B Poccuu.

2. Jlng pedTUHTOBOrO KOHTPOJIS UCIOJB3YETCsl cUCTeMa KOMITBIOTEPHOTO TeCTUPOBAHUS
Ha 0a3e mporpammHoro ooecrnedenus Moodle.

3. Ilpu BeImoOMHEHNH JTAOOPATOPHOTO MPAKTUKYMa CTYIEHTHI B 00S3aTEIHHOM IOPSIIIKE
IPOBOAAT 00pabOTKY SKCIEPUMEHTAJbHBIX JAaHHBIX C HPUMEHEHHEM IPOIPAMMHBIX Cpejl
Microsoft Exell, MathCad.

4. B pamkax obecriedeHus IPUMEHEHU s KOMITBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM
MpoIecce UMEIOTCS CIeUaTN3uPOBAHHbIE KOMITBIOTEPHBIX KJlacca ¢ COBPEMEHHBIM MPOrpamMM-
HBIM O0€ecCleueHHeM U UMEIOIIUM BbIX0OA B IHTepHeT.

10. MaTepHaIbLHO-TEXHUYECKOE 00ecnevyeHHe THCIHIINHBI

MarepuanbHO-TEeXHUYECKYI0 0a3y Ui MPOBEACHUS 3aHATUN MO AUCHUILIMHE CO-

CTaBJISAIOT:
CrenraIn3upOBaHHas Ay IMTOPHS, UCIIOIb3yeMas TIPH MTPOBEIACHUH 3aHATUN JICKIIMOHHOT O
tuna Ne238, ocHalmeHHass MYJIbTHMEAUHHBIM TPOCKTOPOM M KOMIIJIEKTOM amnmnaparypel,
MO3BOJISAIONIEH JEMOHCTPUPOBATh TEKCTOBBIC M TrpadUyecKre MaTepuabl,| pabouee Me-
CTO TIpenojiaBaTelis; padourne MecTa CTyIEHTOB.

MynbTuMenuiiHas pe3eHTaIHs, COMPOBOXKAAIOIIAS JICKIUIO, TTO3BOJISIET MPeno/ia-
BATEJIO AKIEHTUPOBATh BHUMAHHUE CTYJIEHYECKOW ayAHUTOPUU HA KIFOYEBBIX BOIPOCAX
JIEKIIHH.

JlucuuminHa obecreucHa:

TECTOBBIM MaTepuajaMu B  JJIEKTPOHHOU oOydaronieit cucteme «Moodle» (OTKpbIThIN
YHUBEPCUTET);

KHIDKHBIM (DOHIOM OMOIHOTEKH;

AJIIEKTPOHHBIMU BEPCUSIMU JIEKIIUM U YIEOHUKOB.
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JlabopaTtopHble 3aHATHS TPoBOAATCSA B 1abopaTopuu Nel53 «DPu3nka KOHIEHCUPO-
BAaHHOT'O COCTOSIHUS, OCHAIIIEHHOH HEOOXOIMMBIM 000PYIOBAaHHEM U CTEHAAMH IS U3Y-
YCHHSI CTPYKTYPBI H CBOWCTB TBEPJIBIX TEIL

CtyneHTsl UMEIOT AOCTYI uepe3 MHTepHET MOCTyN K 3JIEKTPOHHOM oOydaroreit
cucreme «Moodle» (OTKpBITBIH YHHBEPCUTET), KOTOpAsi ITO3BOJSIET pa3MeIIaTh AIEKTPOH-
HbIe yueOHbIE KypChl B CBOOOHOM JOCTYIIE JJIsl CTYACHTOB YHUBEPCHTETA.

[Tpu MPOBEICHUU  3aHSITUN JEKIIMOHHOTO THITA, CEeMHHAPCKUX 3aHs-
THUN UCMOJIb3YIOTCS:

JMIIEH3MOHHOE POrpaMMHOE 00ecredeHue:
IMponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);
AnTHBHpPYCHOE TporpaMmMHoe obecrieueHne Kaspersky Endpoint Security CtanmapTHblit
Russian Edition;
AltLinux (Anbt O6pazoBanue 8); cBOOOIHO pacHpOCTpaHsIEMbIE TPOTPAMMBI:
Academic MarthCAD License - maremaTHueckoe mporpaMMHOE OOecIieueHne, KOTopoe
MO3BOJISIET BBHIMOJHATh, aHATM3UPOBATh BaXKHEHIINE WHKEHEpHBbIE pacueTbl U OOMEHHU-
BaThCS UMU;
WinZip nns Windows - mporpamm Juist CKaThs U pacliakoBKHU (aijios;

JUist CTyIEHTOB C OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI CO3JJaHbI CIIEIHaIbHbIC
YCIIOBHS ISl TIOTYYEHUST 00pa30BaHMUSL.

B memsx 1oCTymHOCTH MONTydeHHsl BBICIIEro 00pa3oBaHus IO 00pa30BaTEeIbHBIM MIPO-
rpaMMaM MHBAJIMIAMH U JHIIAMH C OTPAaHHYEHHBIMU BO3MOXKHOCTSMU 3[JOPOBBSI YHUBEP-
CUTETOM 00eCreynBaeTcs:
aNbTepHATUBHON Bepcuel opuuuanbHoro caifta B cetu «HTepHeT» 11 C1ab0BUASIINX;
MPUCYTCTBUE ACCHCTEHTA, OKAa3bIBAIOLIETO 00yUJaonIeMycst HEOOXOIUMYIO TOMOIIB;

JUISL HHBUTUIOB M JIMI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS 110 CITyXy — 1yOu-
pOBaHKE BCIIyX CIIPAaBOYHOM MH(POPMALMK O PaCIUCaHUU YUeOHbIX 3aHATUH; oOecrieueHne
HaJJISKAIMMH 3BYKOBBIMU CPEICTBAMU BOCIPOHU3BEICHH HH(DOpMaIIHH;

JUI THBAJIMJIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMU 3/10POBbS, UMEIOLINX HapyIlle-
HUS ONMOPHO-IBUTATENBHOrO afmapara, CO3/aHbl MaTepUaIbHO-TEXHUYECKHE YCIIOBUS
o0ecreunBaroIre BO3MOKHOCTh 0€CIPENATCTBEHHOr 0 JOCTYIa 00yJarouuxcs B yueOHble
MIOMEIIEHUS, 00BEKTY MUTaHUsI, TyaJeTHBIC U APYTUe MOMENICHUS YHUBEPCUTETA, a TAKKE
npeOBbIBaHMS B YKa3aHHBIX TIOMEIICHUSX (HAJHMYHUE PACIIUPEHHBIX TBEPHBIX MIPOEMOB, TI0-
py4YHEr U APYTHX MPUCIOCOOJICHHUH).
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